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Dear Colleagues!

Scientific Association of Morphology of the Republic of Moldova has the honor to meet you at
the International Scientific Conference , Actual problems of morphology”, dedicated to the 75" an-
niversary of the founding of the Nicolae Testemitanu State University of Medicine and Pharmacy.

The organization of this conference is a challenge for us, a challenge that we assume with joy.
The 3 edition is an excellent opportunity to analyze the issues in the domain of morphology,
to propose possible solutions and have a constructive dialogue; it is an opportunity to exchange
views and make decisions in order to promote and strengthen of the fundamental sciences in
Moldova.

With the occasion of the Jubilee 75" anniversary of the founding of Alma Mater, we wish you
health, success and perseverance in the study of fundamental sciences, as well as in relentless
escalation of the Morphology Olympus.

Organizing Committee

Stimati colegi!

Asociatia Stiintifica de Morfologie din Republica Moldova are onoarea de a Va avea alaturi la
Conferinta Stiintifica Internationala ,Probleme actuale ale morfologiei”, dedicata celor 75 de ani
de la fondarea Universitatii de Stat de Medicina si Farmacie “Nicolae Testemitanu”.

Organizarea acestei Conferinte reprezinta pentru noi o provocare pe care ne-o asumam cu bu-
curie. Cea de-a 3-a editie este un excelent prilej de a analiza problemele din domeniul morfologiei,
de a propune posibile solutii si a dialoga constructiv; este o oportunitate de a face schimb de opinii
si a lua decizii Intru promovarea si fortificarea stiintelor fundamentale din Republica Moldova.

Cu ocazia jubileului de 75 de ani de la fondarea Alma Mater, Va dorim sanatate, mult succes
si perseverenta in studiul stiintelor fundamentale, precum si in escaladarea asidua a Olimpului
morfologiei.

Comitetul organizatoric

Jopozue koaaezu!

Hayuynas Acconuauus Mopdosaoros Pecny6sviku MosigoBa uMeeT 4eCTb MPUBETCTBOBATh
Bac Ha MexayHapoaHoit Hayunoit KondepeHuuu «AKTyasibHble MP06JieMbl MOP(OJIOTUU», KO-
Topasl nocesilieHa 75-sneTuto [ocygapctBeHHoro MeaunuuHckoro u @apmarneBTHYECKOr0 YHU-
BepcuTeTa UM. Hukosae Tectemunany.

OpraHusanus 3Tol KoHPepeHIMU SIBJISETCS BbI30BOM JJisl HAc, KOTOPbIA Mbl C PajloCTbIO
npuHUMaeM. TpeTHH BBINYCK ABJISETCA NPEKPAaCHOW BO3MOXKHOCTBIO 1/ aHaiu3a Mop¢oJioru-
YeCKHUX NMpobJseM, NPOJABUKEHUS BO3MOXKHbBIX pellleHUHA U KOHCTPYKTUBHOTO MaJIOra, 3TO BO3-
MOXXHOCTb OOMeHa ONBbITOM U MPUHATUS pelleHUu# JJis mporpecca U yKpelsieHUs: pyHJaMeH-
TaJIbHbIX HAayK B Pecniyb6sinke MoJsigoBa.

B cBsi3u ¢ 75-n1eTHUM o6usieeM Alma Mater, Mbl kesiaeM BaM 3710p0Bbsi, TepIIeHUS] U HACTOU-
YHMBOCTH B U3yuyeHUU QyH/JaMEHTANbHbIX HAYK, a TAKKe /1J151 YCIEIHOT0 BOCX0XK4eHus Ha OnuMn
MOpPOJIOTHH.

OprxkomureT



CONTENTS / CUPRINS / COAEPKAHUE

Organization committee / Comitetul organizatoric / OpraHu3alMOHHBINA KOMHUTET ........ccomremeeneeseeseees 7
Agenda / Program /IIPOTPAMMA ... s st ssssssssssssssssssssssssssssssssaes 8

CATERENIUC I., LUPASCU T. File din istoria catedrei de anatomie a omului a USMF

,Nicolae Testemitanu” (Chisindu, Republic@ MOIAOVA) .........ooueomeemsnmenmemsssssssssssssssssssssssssssssssssssssesssssssssssssess 9
CARPENCO E. The influence of mast cells on tumor lymphatic

VESSELS 1N DIEAST CANMCET ...ttt 19
BABUCI A., CATERENIUCI., ZORINA Z., BOTNARIT., LEHTMAN S., STRISCAS., NASTAS L.
Morphology and variability of the parotid plexus (Chisindu, Republica Moldova) ...............oeereen. 23
BENDELIC A. Variabilitatea anatomica a venei safene mici (Chisindu, Republica Moldova) .............. 27
CATARAU 0., MELENCIUC M., SUMAN S., GEORGESCU A. Perforator variability in the
anterolateral thigh flap: a systematic review (Chisindu, Republica Moldova)............ecnseenreennens 33

DAVID V., PETROVICI V., SAPTEFRATI L., FULGA V., SINITINA L., NEDBAILO E.,

ERHAN P, FUIOR L., JUBIRCA S. Morfologia conceptului uman in sarcini dereglate

in perioada prenatala precoce (Chisindu, RepublicG MOIAOVQA) .........ocvereeoreenreensenseiseensesssessessessesssessesssssnns 34
DAVID V., PETROVICI V,, SINITINA L., SAMCIUC ST., DANILA A., FULGA V.,

SAPTEFRATI L. Chistul de duplicatie enterala retroperitoneal (Chisindu, Republica Moldova) ...... 41

DUMITRIU A. Displazia de sold la caini (Chisindu, Republica Moldova)..........cneoneemsenssensesseesseens 44
FOCA E., MARITOI T. Diagnosticul morfologic al tumorilor uterine.

Formalitate sau necesitate (Chisindu, Republica MOIAOVA) ..........cereereenreneeneeseensesssessssesssessesssesssesssessenns 48
FULGA A. Taraxacum officinale - sursa promitatoare de acid clorogenic

(ChiSindu, REPUDIICA MOIAOVA) ......uveureereereereereiseesreeseesssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssessssssssssessssssnees 52
FULGA V., CARPENCO E., DAVID V., SAPTEFRATI L. Subtipurile moleculare dezvoltate

de carcinomul mamar lobular invaziv (Chisindu, Republica MOIAOVQ)..........uwoneomreomsensensemsessssnsesssesseens 55
GLOBA L. Morfologia microscopica a vaselor ombilicale umane

(ChiSindu, RePUDIICA MOLIAOVA) ..o ssssssssssssssssss s ssesssessssssssssssssssssssssesssssssssssssssssssssesssssssess 58
GLOBAT, GLOBA L., PELIN E., GLOBA P., DAVID V. Analiza imunohistochimica

a macrofagelor CD68+ din stroma carcinomului de prostata (Chisindu, Republica Moldova)........... 63

GUDUMACE., PETROVICI V., BERNIC J.,, ROLLER V., RUSLAN P., LISITA N,,
COSTIUCE., TERZI O. Carcinomul embrionar testicular in adolescentd, importanta

diagnosticului rapid (Chisindu, RepublicG MOIAOVA) .........c.eneeemeereeenreessernsssssesensssssssssssssssssssssessssssssssssssasens 68
KHLAMANOVA L.I., CHAIKOVSKY YU.B. Smart hystology (Kueg, YKPAUHQ) ......ocoveenreereerneereenserseerrennrenns 74
MELENCIUC M., CATARAU 0., SUMAN S., GEORGESCU A. Variation of the superficial

palmar branch of the radial artery in relation to flap (Chisindu, Republica Moldova)..........c..cucc. 78
PASA D. Evaluarea tipurilor de ramificare, anastomozelor si a diametrelor arterelor

antebratului si mainii. importanta clinica (Chisindu, Republica Moldova) ............ceoeoseesseensesseesseens 79
PELIN E., GLOBA L., SAPTEFRATI L., GLOBA T., GLOBA P. Leptina si procesele

de reproducere (Chisindu, Republic@ MOIAOVA) .........ouneonmemsesmsensesmsessssssssssssssssssssssssssssssssssssssssssssssssssssssses 83

PLAKHOTNYIR. O., KERECHANYN L. V,, KOVALCHUK N. V,, RADOMSKA N. Y,
SHMARGALOV A. 0. Modern and traditional methods of comparative anatomy
of the pig's rectum and human's rectum (Kyiv, UKIQINE) ........cvrereereenreensesssessessssssesssesssssessssssesssssssesssssssens 87



STEFANET M., GLOBAL,, BATIR D., BELIC 0. Nodulii limfoizi perivasculari ai
complexului funiculotesticular ca componeti ai patului hemolimfomicrocirculator
(Chisindu, Republica MOIAOVA) .......cweoreenirsiesissssisissssssssssssssssssssssssss s ssssssessssssssssans 90

TSYHYKALO O. V., ANDRUSHCHAK L. A. Topographic and anatomical
peculiarities of the pyelocaliceal system of the kidney in the fetal period of human

ONtOZENESIS (CREINIVEST, UKTAINE) couueereureereeeeereesreeseessssssssssssssssessssssssssssssssesssssssssssssssssssssssssssssssssessssssssssssssssssssssses 94
TSYHYKALO O. V., KOZARIICHUK N. Y. Peculiarities of eye morphogenesis in the

embryonic and prefetal periods of human ontogenesis (Chernivtsi, UKraine) .........oensssene. 99
TSYHYKALO O. V., PEREBY]NIS P. P. Peculiarities of the subhyoid triangle in

human prefetuses (CRErniVESl, URIAINE) .........eeneereesiessesseessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 105
ZORINA Z., CATERENIUC 1., BABUCI A., BOTNARU D. Aspectul variational al

arterelor axilei (Chisindu, Republica MOIAOVA) ........uwueemensemeessensesnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 109

AJIEKCEEBA H. T., K/IOYKOBA C. B., KAPAH/IEEBA A. M., KBAPALXE/IUA A.T.
PeHTreHoaHaToMuyeckrve 0COGEHHOCTH U MeXaHU3Mbl IMOPHUOHAIBHOTO Pa3BUTUSA

JIIOMOa/IN3al MY [1IePBOr'0 KPECTIL0BOT'O MO3BOHKA (BOPOHENHC, POCCUSL) c.uvvurernrierreeesesnseessssnsssssssssennnes 114
BYPJIEHIOK H., BEJIUK O. Bapuauuu BepxHeil 6pbhKeedHOM apTepun

(Chisindu, RePUDIICA MOIAOVA) .......ereereereereereerseiseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssans 117
TAIIOHOB A. A., AKUMOB A. A. 0co6eHHOCTH JIOKaJIbHOU Tonorpaguu JieBoro yika

cep/ilia B3POCJIOTr0 YeJIOBEKA (EKAMEPUHOYPDS, POCCUSL) .cuuveueerreerereesseessessssssessssssssssssssssssssessssssssssesssssssesans 121

roJIOBOPOJI0BA U. B., BACUJIBEB 10. J1., CMETHEBA H. C., bI/IbIKHH C. C,,
KAIIUTOHOBA M. 10. Mop¢o-6rnoxuMuyeckre ocCO6eHHOCTH TPOMOOLUTOB
y NalXeHTOB C NAaTOJIOTMelN NapoiOHTa B COYeTaHUU C META00JINYECKUM

CUHAPOMOM (MOCKBA, POCCUSL) .eueeureeeereensessssssssesssssssssssssssssssssssssssssssssssssssssssessssssssssss s ssssssssssssssesssessssssssssssass 125
T'YCEBA 10. A., XAPPMCOH 3H/IPIO I1., )XUTAJIbCKAA A. A., KOPOJIEBA U. U.
JluBepTHUKYJ1 MeKKeJisi: BApUaHTbI CTPOEHUS (MUHCK, PeCnybAUKA BEAAADYCD )..cnenseersenreernesrerssernnens 129

KAIIIEHKO C. A., CEMEHYYK C. H., MOCHH /. B., 3AXAPOB A. A., MOUCEEBA M. H.
dddeKT BMUAHUSA UMyHODAHA HA HA/INMOYEYHUKHU U IIUTOBUHYIO KeJsie3y
0eJIbIX KPBIC IPU KOPPEKIIUK METOTPEKCAT-UHAYUPOBAaHHON

UMMYHOCYTIPECCUM (JIYAHCK) cureurreureeseseessesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssans 134
KOHOIIEJBKO T'. E., BBILIKO 10. 0., MNO3AHAKOB C. I1. OneHka pacnpocTpaHEHHOCTH I'PbIXK
Me>XI103BOHKOBBIX JJUCKOB Y IeTel U B3pOCIbIX (MuHCK, Pecny6auKka BeAapyCb) ... eneessseens 138

KOHOIIEJIBKO T. E., PAJIEBHUY E. B., [IAIIYC A. C. 3aBucuMOCTb Mexay GOpMOH ylIKa
JieBoro npeacepaus 1 GopMoH cep/ila B3pocsoro yesoBeka (MuHck, Pecnybauka bBeaapycy) ...142

JIEBEJEBA E. . MopdoMeTpuieckre noKasaTeau MeX/10/JIbKOBbIX apTePUU KPbIC IPU
JKCIepUMEHTAJIbHOM LIUppOo3e neyeHu (Bumebck, PecnyOauka BeAapycs) ... esssssesssssnns 147

JIATBUHEHKO JI. M. CpaBHUTe/IbHBIYA aHA/IM3 Pe3y/IbTaTOB KOHTPOJISl 3HAHUH

JIEKIJMOHHOT0 MaTepuasia y CTyeHTOB B HENOCPEe CTBEHHOM KOHTAKTE C JIEKTOPOM Ha JIeKI1H,
MIPU CaMOCTOATEJIbHOM U3yYeHUH JIeKLIMY Yyepe3 e[JMHbIK 06pa3oBaTe/IbHbIN OPTal

Y IPYU IUCTAHLLUOHHOM 00YYEeHUU CTYAEHTOB (MOCKBA, POCCUSL)..o.ceurveneeierreererssesseessessesssessssssesssesensens 152
MACJIOB H. B., ®PEJJOPOB B. I1.,, T'YHAAPOBA 0. I1., KBAPALIXE/IUA A. T.

MosenupoBaHue JUHAMUKH COJlep:KaHUs 6esiKka B HeMpOHaX TeEMEHHOM KOPbI

IPU OJJHOKPATHBIX PAUAIUOHHBIX BO3AEUCTBUSX (BOPOHEHC, POCCUSL) eerrerreeseensessinsesssessssssesssessnsses 155
IMNACIOK A. A, BOJIOABKO A. B. Oco6eHHOCTU CTPOEHHUS KJIallaHOB a0PThl U JIETOYHOTO

CTBOJIA B cep/ilie B3pOC/I0T0 YyesoBeKa (MUHCK, PECNYOAUKA BEAAPYCDH) ...wwereenseereereeserssessesssenssesssessnes 160
IIYCTOBAA K. H., HO3JIPUH B. H. 3D-Moaeab rUCTOreMaTUYECKOT0

6apbepa koxu (ITEK) a5 usyyeHus Jiokanusanuu Kiaeuie poga Demodex y

yesIoBeKA (MUHCK, PECTIYOAUKA BEMAPYCD ) .cureureereereenreesesssesssessssssssssssssssesssssssssssssssssssssssssssssssssssssssssssesssssssssaees 164



CIITMPUHA T'.A. Koppe/iiliMOHHBIE CBSA3U MEXAY CTPOEHUEM MEXOKENyJ0YKOBOU
NeperopoJiKy U CTPYKTYPHOU OpraHu3alel NpoBoJsilel CUCTEMBI cepALa
TIJIO/IOB YEJIOBEKA (EKAMEPUHOYPS, POCCUSL) c.euvereereeersersissessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 167

TPYHLIEJIb H. A.,, HEYUUITYPEHKO H. ., BOXAH H. B. AHaToMHYecKHe U
TUCTOJIOTMYECKUE 0COGEHHOCTH COCy0B BusiM3reBa Kpyra npu paspbiBe
AHEBPU3MbI (MUHCK, PECNYOAUKA BEAAPYCD ) ccuueurererirerrnesssessinssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 170

TYAEBA M. C,, YIbAHOBCKAA C. A., JMAHOB 0. A., BA’)KEHOB /1. B.
ByiMsiHMe ropMOHa PoCTa Ha MbILIEJIKOBbIM OTPOCTOK HHXKHEH YeJII0CTH

(0030D JTUTEPATYPBI) (TBEPL, POCCUSL) ceveueererreeerresssesesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 172
YAOUYKHHA JI. A.,, BOPOHILIOBA 0. U., TOHYAPOBA JI. A. 0cO6€HHOCTH MOXOJKH
JleTel C MJIOCKOBaJIbI'yCHOM JlepopMalend CTOM (ACMPAXAHB, POCCUSL) c..euvvervenreeneesseseensesseessesssessnens 175

YAOUYKHHA J1. A. O6ecniedyeHre npodpecCUHOHAIbHOTI'0 CAaMOOTpe/ie/ieHUs CTY/IeHTOB
B IIpo1iecce 06y4eHUs B MeJUIMHCKUX BY3aX (ACMPAXAHB, POCCUSL) ..oovvervrrrernnirssisissssssssssssssssassnns 178

YCOBHY A. K., IETBKO H. A. MoppoMeTpuyecKre nNoKa3aTesu KeJjie3 CTPYKTYPHbIX
JlOJIEK MPOCTATHI ¥ ZleTel U MoAPOCTKOB (Bume6ck, Pecnyb6aUKA BEAAPYCD) ..wnensenreensesssesresssessnees 181

YEYEHEL A. E., TPYUIEJIb H. A., KOBAJIEBHUY E. B., FOXAH H. B.
AHaToMo-Tonorpaduyeckre oco6eHHOCTH 6yropka LlykepkaH/ i LMTOBUHON

KeJsie3bl ¥ B3POCJIOTO YesIoBeKa (MUHCK, PECNYOAUKA BEAADYCD ) ccereorrenrernsesssessinssssssssssssssssssssssssssssssees 184
HIEJIYABKO B. B., POCTKOBA E. E. [TaTomop¢osiornyeckre U3MeHUHUSA
SIMYHUKOB KPBIC IPU XPOHUYECKOW aJIKOTOJIbHOM UHTOKCHUKAIUU (AcmpaxaHs, Poccusi)........... 187

IIMIIKHUHA B. B., ATAKIIHWH A. A., ECAYJIEHKO A. U., TEPACUMOBA 0. A,
CAMO/IYPOBA H. 10., CAMOMJIEHKO T. B. Posib TYYHBIX KJI€TOK B peMO/ieJIMPOBaHUH

3KCTpaLeJIII0JIIPHOT0 MaTPUKCA IepMbl KOXKH B 3KciepuMeHTe (BopoHedic, POCCUS) ..ueuneeureennn. 190
IIYPKYCE. A., LIYPKYC B. 3. HauasbHble 3Tanbl pa3BUTHSA JUMbaTHIECKON

CUCTEMBI YeJIOBEKA (CAHKM-IIEMEPOYP2, POCCUSL) ...cuveureereeeenrersesseessesnsessesssessesssssssssssssssssssssssssssssssssessssssssses 194
IOCU®OB 4. 3., KYBPAKOB K. K., BOHIHEBHUY C. B. BapyanTHas aHaToMus X043
NO/IHA/IKOJIEHHMKOBOM BETBU MOIKOXKHOTO HepBa (Bumebck, Pecnybauka Beaapycs ). 197



ORGANIZATION COMMITTEE / COMITETUL ORGANIZATORIC /
OPTAHU3ALIMOHHBIA KOMUTET

Honorary president / Presedinte de onoare / [lo4éTHbIi IpeaceaaTeib
Ceban Emil, Rector SUMPH Nicolae Testemitanu, MD, PhD, professor

President / Presedinte / [Ipeaceaartesib
Catereniuc Ilia, MD, PhD, professor

Co-Chairs / Copresedinti / ConpeaceaaTeniu
Saptefrati Lilian, MD, PhD, professor
Suman Serghei, MD, PhD, associated professor
Nacu Viorel, MD, PhD, associated professor
Enciu Valeriu, MD, PhD, professor
Topor Boris, MD, PhD, professor
Fulga Veaceslav, MD, PhD, associated professor

Members of the Organization Committee / Membrii comitetului de organizare /
YieHbl OPraHM3alMOHHOTO KOMUTETA

Stefanet Mihail, MD, PhD, professor

Rivneac Victor, MD, PhD, professor

Fruntasu Nicolae, MD, PhD, professor

Hacina Tamara, MD, PhD, associated professor
Belic Olga, MD, PhD, associated professor
David Valeriu, MD, PhD, associated professor
Dumitras Grigore, MD, PhD, associated professor
Foca Ecaterina, MD, PhD, associated professor
Batar Dumitru, MD, PhD, associated professor
Bedencova Olga, MD, PhD, associated professor
Turchin Radu, MD, PhD, associated professor
Guzun Gheorghe, MD, PhD, associated professor
Onea Emilian, MD, PhD, associated professor
Babuci Angela, MD, PhD, assistant professor
Globa Lilian, MD, PhD, assistant professor
Cosciug Stanislav, MD, assistant professor

Pasa Diana, MD, assistant professor
Visnevschi Sergiu, MD, assistant professor
Negari Nadejda, MD, assistant professor
Carpenco Ecaterina, MD, assistant professor
Globa Tatiana, MD, assistant professor

Secretariate / Secretariat / Cekpetapuar

Pelin Elina, MD, PhD, associated professor
Certan Galina, MD, PhD, associated professor
Botnari Tatiana, MD, assistant professor
Bendelic Anastasia, MD, assistant professor
Zorina Zinaida, MD, assistant professor



PROGRAM / AGENDA / IPOTPAMMA

October, 30,2020 / 30 octombrie 2020 / 30 okTsa6psa 2020 roga
Registration / Inregistrarea participantilor / Perucrpanus y4acTHUKOB.

October, 31,2020 / 31 octombrie 2020 / 31 okTa6ps 2020 roga

8.00-9.00
Registration / Inregistrarea participantilor / Perncrpanyus y4acTHUKOB.

9.00
Opening ceremony of the plenary meeting / Ceremonia de deschidere a Conferintei.
Sedinta in plen / llepemoHus oTkpbiTUA KoHPepeHnuuu. [lieHapHOe 3aceAaHue.
Greeting speech / Cuvant de deschidere / [IpuBeTcTBeHHOe ciioBo - Emil Ceban, Rector of
SUMPh Nicolae Testemitanu, MD, PhD, Professor
Greetings / Cuvinte de salut / [IpuBeTcTBUSA
Reports / Prezentari / Jloksazbl

11.00. Break / Pauza / [lepepbIB

11.45. BREAKOUT SESSION nr. 1 / SECTIA nr. 1 / CEKIIUA Ne1

Morphofunctional changes of organs in different periods of ontogenesis. Clinical and experi-
mental anatomy / Modificdrile morfofunctionale a organelor in diferite perioade ale ontogenezei.
Anatomia clinicd si experimentald/ Mop¢o-dyHKIIMOHa/bHbIE U3MEHEHHUSI OPTaHOB B Pa3/IMUHbIX
nepuojax oHToreHesa. KiinHuuyeckas M aKcriepuMeHTaIbHast aHATOMMUS

Moderators / Moderatori /MoaepaTopsbl

Catereniuc Ilia, MD, PhD, professor (Moldova)

DydyKin S. S., MD, PhD, professor (Moscow, Russia)
Suman Serghei, MD, PhD, associated professor (Moldova)
Enciu Valeriu, MD, PhD, professor (Moldova)

13.30-14.40. Lunch break / Pauza / [lepepbiB

15.00. BREAKOUT SESSION nr. 2 / SECTIA nr. 2 / CEKIIUA Ne2
Morphofunctional changes of organs in different periods of ontogenesis. Clinical and experi-
mental anatomy / Modificdrile morfofunctionale a organelor in diferite perioade ale ontogenezei.
Anatomia clinicad si experimentald/ Mopdo-byHKIMOHA/IbHbIE K3MEHEHUS OPTaHOB B Pa3JIMYHbIX
nepuojax oHToreHesa. KiinHnyeckas v sKcliepuMeHTa/IbHas aHaTOMMUS
Reports on general topics / Comunicdri generale / CoobliieHHs1 HA 001IH€e TEMbI

Moderators / Moderatori / [Ipeaceaarenun

Saptefrati Lilian, MD, PhD, professor ( Moldova)
Tsyhykalo O.V., MD, PhD, professor (Chernivtsi, Ukraine)
Trushel N. A, MD, PhD, professor (Minsk, Belarus)
Usovich A. K., MD, PhD, professor (Vitebsk, Belarus)

17.00. Closing of the Conference / Iinchiderea Conferintei / 3akpbiTne Kondpepenuuu

8



FILE DIN ISTORIA CATEDREI DE ANATOMIE A OMULUI
A USMF ,NICOLAE TESTEMITANU"

Catereniuc Ilia, Lupascu Teodor

Catedra de anatomie si anatomie clinica
Universitatea de Stat de Medicinad si Farmacie ,NicolaeTestemitanu”, Chisindu, Republica Moldova
ilia.catereniuc@usmf.md

Abstract

BRIEF HISTORY OF THE HUMAN ANATOMY DEPARTMENT OF NICOLAE TESTEMITANU
STATE UNIVERSITY OF MEDICINE AND PHARMACY OF THE REPUBLIC OF MOLDOVA

Catereniuc Ilia

This article describes the historical development of the Human Anatomy Department of Nicolae Testemitanu
State University of Medicine and Pharmacy of the Republic of Moldova, since its foundation till present. Our staff’s
most important steps toward the development of the research activity, and the path to becoming an outstanding
school in the domain of morphology, both at the country and international level, are here included.

Key words: Human Anatomy Department, stages of development, scientific research.

Prezentul este o punte intre trecut si viitor, o etapa importanta in constituirea fiecaruia din noi.

Catedra de anatomie a omului a fost infiintata in octombrie 1945, concomitent cu transferarea
la Chisindu a Institutului de medicina din Kislovodsk, in baza caruia a fost fondat ulterior Institutul
de Stat de Medicina din Chisinadu.

Pentru oficializarea transferului Institutului de Stat de Medicina din Kislovodsk la Chisinau, Gu-
vernul RSSM a format o comisie oficiala, care a decis ca noul institut sa fie amplasat in cladirile fos-
tului Spital militar, ocupate in anii 1944-1945 de punctul de triere din Chisinau.

Catedrele cu profil medico-biologic au fost amplasate intr-o cladire cu doua niveluri, aflata in
spatele blocului principal al fostului spital. Aici Catedra de anatomie a fost repartizata la etajul su-
perior, impreuna cu catedrele de biologie si histologie.
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Figura 1. Primul sediu al Catedrei de anatomie

Despre locatia catedrei studenta anului I de pe atunci, G. V. Kucerenko (Vincenko), a scris:
»Clddirea avea un aspect jalnic, la multe ferestre lipseau geamurile, la unele chiar si ramele. Usile de la
intrare nu se inchideau. Incdperi amenajate pentru studii nu existau. De la spitalul militar rdmdseserd
niste sdli enorme, lungi, in care erau organizate lucrdrile practice pentru mai multe grupe de studenti.
In sdli era frig, iluminarea proastd, deseori se deconecta energia electricd. Studentii si profesorii erau
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nevoiti sd stea la ore in paltoane. Lipseau scaunele, studentii se asezau pe pervaze sau stdteau in pi-
cioare”.

Primul titular al Catedrei a fost profesorul Alexei P. Lavren-
tiev (1945-1950), format ca anatomist si pedagog in cadrul celebrei
scoli de anatomie din Kharkov (Ucraina), fondata de renumitul savant
anatomist ucrainean, academicianul V. P. Vorobiow.

A. P. Lavrentiev este considerat, pe buna dreptate, fondatorul Catedrei
de anatomie a Institutului de Stat de Medicina din Chisinau.

Din primii ani de activitate la noua sa catedra, A. P. Lavrentiev s-a
manifestat ca un bun organizator, care Intr-un timp relativ scurt, a reusit
sa puna bazele tehnico-materiale ale catedrei, sa initieze fondarea unui
muzeu, sd amenajeze un laborator de anatomie radiologica, sa elaboreze
principiile didactice de instruire si sa desfasoare cercetarile stiintifice.

LaChisinauinprimulandestudiicursurileerautinute de profesorul A.P.
Lavrentiev,iarlucrarile practice erau conduse de asistentii universitariB. Z.
Perlin(1945-1995),discipolalluiA.P.LavrentievdelaSverdlovsk,N.M.Volkova(Deineka) (1945-1950)si
T. T. Koval.

Este greu de imaginat, cum un numar atat de redus de cadre didactice se ispravea cu numerosii
studenti, inmatriculati in prima - 1945 (220) si In cea de a doua - 1946 admitere (272), mai ales
daca tinem cont de faptul, ca pana in 1949 anatomia omului se studia in decurs de 2 ani (4 semes-
tre).

De mentionat faptul, ca studentii in acele timpuri erau deosebiti. Flamanzi si inghetati, prost
imbracati, multi dintre ei cunoscand ororile razboiului nu doar din auzite, se straduiau din
rasputeri sa faca fata cerintelor, mai ales bastinasii, care nu cunosteau limba rusa, limba in care
erau predate toate disciplinele. In legitura cu aceasta profesorul P. Batci scria: ,...pe acest fundal,
cu atdt mai uimitoare pare sdrguinta studentilor care, pdnd seara tdrziu, ocupau orice incdpere
liberd, sdlile de disectie, biblioteca, sdlile de studii pentru a-si face tema de acasd. Pare bizar, dar
unii studenti indrdzneau sd ,,imprumute” cdte un os, de obicei, cu cele mai multe detalii anatomice
si, pe ascuns, il aduceau in internat pentru a-I studia ,fdrd grabd si cu confort”. Dupa plecarea prof.
A.P. Lavrentiev conducerea catedrei a fost preluata de catre conferentiarul universitar Vladimir
Gh. UKkrainski (1950-1951), care a activat in aceasta functie pana in septembrie 1951, cand este
transferat la institutul de medicina din Vinita (Ucraina). Acesta era preocupat de studierea tecilor
sinoviale ale tendoanelor din regiunea palmara a mainii (la om) si a membrelor anterioare (la ani-
male). Ulterior V1. Ukrainski a sustinut teza de doctor habilitat in stiinte medicale si a obtinut titlul
de profesor universitar.

Urmatorul titular al catedrei, timp de 3 ani, a fost un alt discipol al
academicianului V.P. Vorobiov - profesorul universitar Alexandru A.
Otelin (1951-1954).

Sub conducerea lui a fost initiatd predarea anatomiei radiologice,
elaborarea indicatiilor metodice pentru profesori si studenti, unificate
metodele de disectie, s-a intensificat activitatea de perfectionare si
sporire a mdiestriei profesionale a lectorilor tineri. in anul 1951 au
fost angajati absolventii Institutului de stat de medicind din Chisinau
(ISMC), asistentii universitari N. Cekurina-Cherdivarenco (1951-1978) si
G. V. Kucerenko-Vincenko (1951-2018), iar in 1952 - asistentii L. A. Lu-
neova (1952-1956), M. G. Selin (1952-1954), Iu. Ia. Muhin (1952-1953),
doctoranzii V. T. Jita (1952-1972) si A. V. Popa (1952-1997), precum si
asistentul A. L. Kolesnik (1952-1957). Grupului de tineri lectori, angajati
in anii 1951-1952 1n 1954 li se alatura doctorandul N. N. Ceres (1954-1962), iar in 1956 - doctorul
in stiinte medicale, asistentul T. A. Iastrebova (1956-1989).

Profesorul V. T. Jita isi amintea: , Profesorul A. Otelin era sever. El deseori venea la orele practice si
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verifica cunostintele studentilor si ne preint@mpina, cd dacd ei nu vor cunoaste materialul, in prezenta
lor ne va chestiona pe noi - lectorii tineri’.

Datorita insistentei profesorului A. Otelin la catedra au fost implementate metodele macro-mi-
croscopice de explorare a inervatiei periferice prin colorarea cu albastru de metilen, elaborate de
academicianul V. P. Vorobiov, tehnicile de impregnare argentica a elementelor nervoase din piele,
periost si alte formatiuni de tesut conjunctiv, utilizate pe larg in cercetarile intreprinse in acea
perioada de timp de catre asistentul B. Z. Perlin si doctoranzii V. Jita si A. Popa.

La initiativa profesorului A. Otelin in a. 1953, in colaborare cu catedrele clinice la ISMC a fost
organizatd o conferinta stiintifica, dedicatda memoriei academicianului V. P. Vorobiov, cu publica-
rea ulterioara a tezelor acestei manifestari. Tot in acest an a fost creata filiala moldoveneasca a
Asociatiei stiintifice unionale a anatomistilor, histologilor si embriologilor, condusa mai intai de
B. Z. Perlin, iar mai apoi, respectiv, de V. T. Jita si M. I. Stefanet.

Intre anii 1954-1956 catedra a fost condusi de doctorul habilitat in
stiinte medicale Valentina F. Parfentieva, transferata de la Catedra de
anatomie topografica si chirurgie operatorie a Institutului de medicina
din Reazan (Rusia), specialist in domeniul angioarhitectonicii viscerelor
si a glandelor endocrine, care in anul 1955 a obtinut titlul de profesor
universitar.

Prof. V. Jita scria: ,La noi a sosit doctorul habilitat in stiinte medi-
cale V. E Parfentieva, tdndrd, energicd, care isi sustinuse recent teza priv-
ind sistemul vascular al ficatului. Ddnsa a schimbat temele de cercetare
stiintifica ale tuturor angajatilor, cu exceptia celor ale doctoranzilor
(V. Jita si A. Popa), spundndu-ne: ,Bdieti, eu nhu cunosc temele voastre, dar
deoarece voi sunteti doctoranzi in anul IIl, nu le voi schimba. Va voi ajuta
cu tot ce-mi std in putintd.”

Materiale, privind angioarhitectonica viscerelor si glandelor endocrine au fost publicate de
V. A. Tkaciuk, N. V. Cherdivarenco, A. L. Kolesnik. Doar o singura tema din cele propuse de profesorul
V. Parfentieva, cea a asistentei V. A. Tkaciuk a fost realizata si sustinuta ca teza de doctor In medicina
(1957).

In 1954 a avut loc sustinerea in RSSM a primei teze de doctor in stiinte medicale in domeniul
anatomiei ,Participarea nervului vag la inervatia segmentului ileocecal al intestinului”, propusa
in 1948 de profesorul A. P. Lavrentiev si realizatd la catedra de catre asistentul universitar
B. Z. Perlin.

O perioada fructuoasa de activitate stiintifico-didactica a catedrei in-
cepe cu anul 1956, odata cu desemnarea la carma ei a doctorului habili-
tat in stiinte medicale, profesorului Vasili V. Kuprianov (1956-1959),
transferat la ISMC de la Academia Militara mediconavala din Leningrad
(Sankt-Petersburg), desfiintata in acel an si Incorporata in cadrul Acad-
emiei Medico-Militare ,,S. M. Kirov”.

Reprezentant al scolii leningradene de anatomie a lui V. N. Tonkov
si discipol fidel al renumitului neuromorfolog, viitorului academician
B. A. Dolgo-Saburov, V.V. Kuprianov a contribuit esential la activizarea
cercetarilor stiintifice si modernizarea procesului de studii la catedrs,
exercitand concomitent si functia de vicedirector al institutului pentru
activitatile stiintifica si didactica, precum si cea de membru al Consiliu-
lui stiintific al Ministerului Ocrotirii Sanatatii din RSSM si al colegiului
de redactie al revistei ,Ocrotirea sanatatii”.

In 1957 datoriti lui V. Kuprianovaavutloc sustinerea primelor teze, realizate de tinerii anatomisti
V. Jita si A. Popa - primii doctoranzi ai Alma mater din randul populatiei bastinase.

Sub conducerea lui in 1958 este editata prima culegere de lucrari stiintifice ale angajatilor cat-
edrei ,,Mopgosozuueckue 3akoHomepHocmu nepugepuveckoli uHHepsayuu’.
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Directia principald a cercetarilor stiintifice ale profesorului V. Kuprianov, cunoscute in fosta URSS,
Rusia si peste hotarele ei a fost morfologia sistemului nervos periferic si microcirculatia - stiinta,
fondata de el, ale carei baze anatomice au fost elaborate incepand cu teza de doctor in medicina,
propusa spre realizare doctorandului N. Ceres.

In anul 1959, fiind selectat prin concurs in calitate de sef al catedrei de anatomie la Institutul de
medicina nr. 2 ,N. I. Pirogov” din Moscova, V. Kuprianov pleaca de la ISMC, dar fara a parasi vreodata
colectivul catedrei, in care ideile sale stiintifice si-au gasit o dezvoltare ulterioara in tezele de doc-
tor si doctor habilitat In medicina, realizate de V. Jita (1957, 1971), A. Popa (1957), N. Ceres (1961),
Ga. Vincenko (1961), N. Cherdivarenco (1961, 1977), B. Perlin (1968), V. Tkaciuk (1970), V. Andries
(1989).

Ulterior V. Kuprianov devine membru al Academiei de Stiinte Medicale din URSS, Academiei de
stiinte naturale ,Leopoldina” din Germania, presedinte al Societatii Stiintifice a anatomistilor, his-
tologilor si embriologilor din URSS, redactor principal al revistei ,,Apxue anamomuu, 2zucmosozuu u
ambpuosiozuu”, membru al redactiilor revistelor specializate din Germania, Elvetia, Italia. A publicat
peste 400 de lucrari stiintifice, dintre care peste 30 de monografii, a condus realizarea a 54 de teze
de doctor si 45 de doctor habilitat in stiinte medicale.

Pentru ciclul de lucrari privind problemele sistemului microcirculator, in anul 1977 i s-a acordat
Premiul de Stat al URSS, iar in 1999 - titlul de Om Emerit al stiintei din Federatia Rusa.

La aniversarea de 90 de ani de la nastere, academicianului V. V. Kuprianov i-a fost oferit titlul de
Doctor Honoris Causa al USMF ,Nicolae Testemitanu”.

B. Perlin mentiona: ,Perioada de timp, in care la catedrd a activat V. V. Kuprianov reprezintd o
pagind sclipitoare, de neuitat din existenta catedrei. Celor care au colaborat cu el aceastd perioadd li
se va intipdri in memorie pentru tot restul vietii”.

La randul sau V. Kuprianov isi impartasea impresia sa despre colectivul catedrei: , Contributia
mea la dezvoltarea catedrei de anatomie n-a fost un act de binefacere. Mi-a fost destul de usor sd
stimulez si sd mobilizez tandrul colectiv, deoarece aveam in preajmd oameni vrednici, specialisti in
formare, care ardeau de dorinta de a crea. Eu eram posedat de idei captivante, bine pregadtit in plan
profesional, de aceea md avdntam inainte. Voud v-a fost interesant cu mine, iar eu am fost plin de en-
tuziasm sd deschid noi perspective si sd vd trezesc aspiratiile pentru creativitate’”.

Activitatea prolifica a catedrei a continuat si ulterior, cind conducerea
ei a fost preluata si realizata timp de 28 de ani de conferentiarul univer-
sitar (din 1957), doctorul habilitat in stiinte medicale (din 1968), profe-
sorul universitar (din 1969), Omul Emerit Boris Z. Perlin (1959-1987).

Scolit de catre profesorul A. P. Lavrentiev la institutul de medicina
din Sverdlovsk (Ekaterinburg), fiind inca student, B. Perlin a activat sub
conducerea lui in calitate de preparator, iar dupa absolvirea institutului
- in cea de asistent universitar. In aceasti perioada de timp profesorul a
descoperit in el un discipol neobisnuit de talentat, care demonstra suc-
cese remarcabile in disectia cadavrelor si confectionarea preparatelor
anatomice de muzeu.

B. Z. Perlin a fost unul dintre cei care s-au aflatla inceputurile devenir-
ii catedrei, la care a activat timp de 50 de ani. Avand o bogata experienta
privind organizarea procesului didactic si a desfasurarii cercetarilor stiintifice, preluata de la pred-
ecesorii sdi, el a acordat o atentie deosebita pregatirii tinerilor profesori, care in permanenta com-
pletau colectivul.

Odata cu venirea la conducerea catedrei a lui B. Z. Perlin in colectiv s-a instalat o stabilitate priv-
ind metodele de disectie, organizarea procesului didactic, s-a cristalizat definitiv directia principala
a cercetarilor stiintifice - inervatia formatiunilor de tesut conjunctiv si a vaselor sangvine.

In anii 60 ai secolului trecut, odati cu organizarea la ISMC a noilor facultiti de stomatologie,
medicina preventiva si farmacie si cresterea considerabila a numarului de studenti inmatriculati,
a luat amploare procesul de selectare si instruire a cadrelor didactice tinere. Colectivul catedrei
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se completeaza cu I. V. Kuznetova (1960-1987), N. M. Fruntasu (1961-1964) si A. N. Nastas (1963-
1973).

In anul 1962 la catedrd a fost introdusa subordinatura - o modalitate eficientd de pregitire
preliminara a unor studenti din ultimul an de studii, selectati de catre decanatele facultatilor si
rectorat, in vederea admiterii ulterioare in doctorantura sau a angajarii lor in calitate de asistenti
universitari. Instruirea subordinatorilor era realizata de seful catedrei si cei mai experimentati pro-
fesori - G. Vincenko, N. Cherdivarenco, V. Jita, A. Popa, 1. Iastrebova. Prin subordinatura au trecut
viitorii salariati ai catedrei: V. Covaliu (1963-1977,2002-2016), V. Andries (1964-2011), T. Lupascu
(1965), M. Stefanet (1965). Cu exceptia acestora, in perioada respectiva, in calitate de asistenti au
fost angajati M. Casian (1964-1966), M. Arventieva (1964-1965), V. Corduneanu-Covaliu (1965-
1995, 2002-2017), D. Didilica-Stratila (1966-2001), I. Bostan (1966-1979), G. Marina-Hancu (1967-
2018), L. Guritencu (1967-1977), E. Gherghelegiu-Poburnai (1967), Gh. Nicolau (1969-1976).

In aceastd perioada au fost sustinute tezele de doctor in stiinte medicale, realizate sub con-
ducerea profesorului V. V. Kuprianov de catre N. Ceres (1961), Ga. Vincenko (1961), N. Cherdivar-
enco (1961), B. Groza (1965) si tezele, ale caror conducator stiintific a fost B. Perlin, realizate de
V. Lenkevici (1961), N. Fruntasu (1964), I. Kuznetova (1965), A. Nastas (1969), dar si teza de doctor
habilitat in stiinte medicale, realizata de B. Perlin (1968), consultant stiintific fiind profesorul V. V.
Kuprianowv.

In 1964 apare de sub tipar a doua editie a culegerii de lucriri stiintifice de profil ,Mopgo-
Jl02uveckue 3aKoHoMepHocmu hepugepuveckoli UHHepsayuu’.

Un eveniment important pentru catedra s-a produs in a. 1965, cand aceasta a fost transferata
intr-un nou sediu - Blocul morfologic. Trecerea catedrei in noul sediu a durat aproape toata vara
anului 1965 si a fost destul de anevoioasa. Piesele de muzeu si materialul cadaveric erau stramutate
una cate una de catre laborantii superiori L. P. Stasieva, A. V. Lescenko, M. A: Savina, 1. Popazov si
doi preparatori - studenti din anul III. Spre finele lunii august catedra era pregatita pentru a primi
studentii.

Blocul morfologic, noul sediu al Catedrei de anatomie a omului

Cu doua zile Tnainte de debutul noului an de studii prin decizia Ministerului Ocrotirii Sanatatii
din RSSM a fost anuntata trecerea la ISMC de la studiile in limba rusa la instruirea grupelor de
studenti bastinasi in limba moldoveneasca (romand). Manuale de anatomie pentru facultatile de
medicind aproape ci nu existau. in aceste conditii cativa dintre tinerii angajati au pregitit in graba
traduceri ale materialului primelor teme din planul de studii, care erau tiparite la masina de scris
in cateva exemplare si repartizate studentilor. Studentii destul de repede s-au adaptat la situatie si
traduceau singuri din manualele rusesti.
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In noiembrie 1965 a fost selectat dintre angajatii catedrei un grup, compus din conferentiarii V.
Jita, A. Popa si asistentii A. Nastas, V. Covaliu, T. Lupascu si M. Casian, caruia i s-a incredintat traduce-
rea in romana (cu grafie chirilica) a unuia dintre cele mai populare manuale de anatomie - ,Yue6Huk
HopMmasabHoU aHamomuu veaoseka” de H. K. JIvicenkos, B. U. BymikoBuu si M. T. [IpuBec (1958).
Traducerea Intregului manual a fost finalizata In iunie 1966. Redactat de D. Stahi, angajat al catedrei
de limbi moderne de la ISMC, un bun cunoscator al limbii romane, manualul a aparut de sub tipar
abia peste 2 ani.

Odata cu revenirea la instruirea in limba rusa, dictata la inceputul anilor “70 de catre autoritati,
acest manual, impreuna cu multe altele, traduse anterior din rusa aproape pentru toate disciplinele
medicale, a fost extras din biblioteca institutului si nimicit.

In aceasta perioadi de timp au luat amploare exploririle stiintifice. La insistenta profesorului B.
Perlin fiecare cercetator stiintific trebuia sa insuseasca intregul complex de metode de investigatie a
sistemului nervos periferic. In primul rand era necesar de a se familiariza cu metoda clasicé, destul
de anevoioasa si meticuloasa de disectie mezoscopica, elaborata de academicianul V. P. Vorobiov,
cu toate etapele de explorare histologica, mai ales cu cele de impregnare argentica a structurilor
nervoase periferice. Incurajati de profesor, angajatii catedrei au adoptat treptat noi metode de ex-
plorare, ca cea macro-microscopica de colorare selectiva cu reactivul Schiff (acid fuxin-sulfuros),
testata initial de N. Fruntasu, imediat dupa publicarea ei de catre M. T llly6uy si A. b. Xozoc (1964),
implementata ulterior si utilizata cu succes la realizarea tuturor investigatiilor din cadrul catedrei,
impregnarea cu carbonat de argint dupa V. Jabonero si colorarea cu amestecul de acid osmic, praf de
zinc si iod metalic (adaptate de T. Lupascu si V. Jita).

Spre finele anilor “60 s-a schimbat treptat infatisarea salilor de disectie. La initiativa prof. B. Per-
lin acestea au fost replanificate, In toate au fost instalate vitrine cu oasele craniului, confectionate
de I. Popazov, montate de A. Lescenko si adnotate amanuntit si cu exactitate de G. Vincenko si T.
[astrebova.

In anul 1967 la catedri a fost introdusi o noud functie - cea de lector superior. Primii lectori
superiori au devenit T. lastrebova, N. Cherdivarenco si G. Vincenko.

In 1969 este angajat in calitate de fotograf P. V. Poburnai, iar de la catedra de neurologie a ISMC
la Catedra de anatomie a omului se transfera laborantul superior E. M. Koblik-Zelter — un histolog
experimentat, un bun pictor si un fotograf excelent, competent in foarte multe domenii.

Anii “70 pentru catedra au fost, probabil, cei mai prolifici pe toate planurile de activitate. Colecti-
vul catedrei este completat cu absolventii ISMC E. Besliu-Lopotencu (1970), D. Batar (1971) si doc-
torul in stiinte medicale T. M. Titova (1974), sosita de la Institutului de medicina din Tomsk (Rusia).

In anul 1970 eforturile principale ale tuturor angajatilor catedrei erau depuse pentru pregitirea
pentru simpozionul si plenara Societatii stiintifice unionale a Anatomistilor, histologilor si embri-
ologilor (BHOAT'3) din URSS, desfisurate in 1971 la ISMC. In acest an au fost restaurate exponatele
din muzeu, au fost confectionate foarte multe piese noi, unele dintre ele unice, atat in aspect rep-
rezentativ, cat si din punct de vedere al tehnicii deosebite, prin care au fost realizate.

La simpozion au participat reprezentanti ai catedrelor de anatomie de la toate institutele de
medicind din fosta URSS. Ei au apreciat 1a un nivel foarte Tnalt atat muzeul, cat si modul, in care a fost
amenajata catedra. Renumitul anatomist din Harkov (Ucraina), R. D. Sinelnicov, autor al cunoscute-
lor In toata lumea atlase de anatomie, dupa o vizita a muzeului catedrei, intreprinsa in octombrie
1974 scria: ,Muzeul reprezintd drapelul catedrei. El scoate la iveald nu doar mdsura, in care sunt
instruiti studentii, dar si activitatea, pe care colectivul catedrei este in stare sd o realizeze, nutrind o
deosebitd dragoste fatd de disciplind”.

In anii,70, in plan stiintific, apar rezultatele eforturilor depuse in anii precedenti. Sunt sustinute
tezele de doctor in stiinte medicale de catre V. Andries (1971), M. Chiorescu (1971), V. Covaliu
(1971), T. Lupascu (1972), M. Stefanet (1972), Gh. Nicolau (1973) si cele de doctor habilitat de
catre V.Jita (1971) si N. Cherdivarenco (1977), sunt editate monografiile, prezentate de B. Perlin, V.
Andries si L. Bibicova (1977), V. Kuprianov si V. Jita (1975), V. Kuprianov si N. Cherdivarenco (1979),
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sunt perfectate tezele de doctorat de catre I. Guritencu, D. Batar, I. Botan, D. Didilica, E. Gherghele-
giu-Poburnaia.

Tot in aceasta perioada sunt avansati si transferati la alte catedre V. Jita (1972), N. Cherdivar-
enco (1978), Gh. Nicolau (1976), sunt angajati prin concurs la alte institutii de Invatamant superior
A. Nastas (1973) si V. Covaliu ( 1977), trec la activitate pe taramul medicinii practice asistentii I.
Guritencu (1977) sil. Bostan (1979), sefa de muzeu A. Lescenco (1974), care in 1978 a fost Inlocuita
de J. Pavlenco.

In anii 80 colectivul catedrei se completeaza cu noi angajati - asistentii I. Catereniuc (1980), L.
Gurieva (1982), A. Kabrina (1983), O. Belic si B. Dikidgi (1987).

Isi sustin tezele de doctor in stiinte medicale D. Batar (1980) si E. Besliu-Lopotencu (1988) si V.
Andries cea de doctor habilitat (1989).

In baza catedrei sunt organizate un Simpozion unional privind problemele formatiunilor vascu-
lare ale encefalului (1983) si Conferinta unionald, dedicata chestiunilor referitoare la programele
de studii si predare a anatomiei omului la diverse facultati ale Institutelor de medicina din fosta
URSS (1986).

In a. 1987 profesorul B. Perlin devine profesor-consultant, iar con-
ducerea catedrei este preluatd de conferentiarul universitar Mihail
Stefanet.

La finele anilor "80, datorita miscarii populare de eliberare nationala
si luptei pentru limba si alfabet, In Institutul de medicina se revine la
instruirea in limba romana si catedra iarasi se confrunta cu lipsa manu-
alelor. Se purcede urgent la traducerea in limba romana a manualului de
anatomie in 2 volume, elaborat de angajatii Catedrei de anatomie a omului
a Institutului de medicina nr.1 din Moscova, editat sub redactia academi-
cianului M. R. Sapin. Intr-un interval de timp relativ scurt traducerea este
realizata de catre D. Stahi, M. Stefanet, T. Lupascu si D. Batar. Redactate de
D. Stahi, ambele volume apar de sub tipar in 1990.

La initiativa lui M. Stefanet este fondat muzeul Anatomia copilului,
sunt reproiectate unele sali de disectie.

In urmitorii sase ani (1991-1997) catedra a fost dirijatd de
Vasile N. Andries, dr. habilitat in stiinte medicale, profesor universitar,
Om emerit. Studiile experimentale realizate de el, demonstreaza elocvent
prezenta conexiunilor multiple intre plexurile nervoase ale viscerelor
din cavitatile toracica si abdominald, legaturi, care asigura inervatia
colaterala a plamanilor si explicd, In mare masura, natura reactiilor de re-
percusiune in plamani dupa interventiile chirurgicale asupra organelor
abdominale.

Profesorul V. Andries a publicat peste 240 de lucrari stiintifice In tara
si peste hotare. Prezintd interes manualele de Anatomia Omului, si Anato-
mia capului si gatului, elaborate In colaborare cu eminenti reprezentanti
ai scolilor universitare de profil din Oradea si Timisoara (Romania). Sub
conducerea sa au fost sustinute 3 teze de doctor in medicina.

In anul 1998, profesorul universitar, Om emerit V. Andries devine membru corespondent al
Academiei Internationale de Ecologie si Protectie a Mediului si al Academiei Internationale de
Informatica din Sankt-Petersburg.

In perioada mentionati la catedri isi incep activitatea tinerii lectori-asistenti - M. G. Plesca
(1990-1999), V. P. Lupu (1990-1993), L. A. Spataru (1990-1992), A. N. Vilcu (1991-1994),
G. N. Certan (1991), Z. A. Zorin (1991), S. Cheptanaru (1992-2006), A. M. Covalciuc (1992-1995),
A. P. Antoci-Babuci (1993), N. Lozovan (1993-1995), V. Supciuc (1994-2007), T. Carajia-Botnari
(1993), A. Bendelic (1993), A. Ionita (1995), T. Hacina (1996), L. Globa (1997).
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In anul 1997, in scopul optimizirii si profilirii procesului didactic la facultitile medicina
generald, pediatrie, stomatologie, farmacie si medicina preventiva, in cadrul catedrei sunt create
doua subdiviziuni: una pentru facultatile de farmacie, stomatologie si medicina preventiva, condusa
de profesorul universitar Vasile Andries si alta - pentru facultatile medicina generala si pediatrie
in frunte cu Mihail Stefanet (din 1998 doctor habilitat in stiinte medicale, iar din 2001 - profesor
universitar, Lucrator Emerit al invatdmantului public). Catedrele Anatomia Omului nr. 1 si nr. 2,
avand sediu si baza material-didactica comuna, au fiintat separat din 1997 pana in 2007.

Ulterior, la carma catedrei reunite ramane profesorul universitar Mihail Stefanet, Om emer-
it al Invatamantului public, membru al Senatului Universitatii si al consiliului Facultatii Medicina
generald, multi ani presedinte al Societdtii Anatomistilor din R. Moldova, membru al Consiliului
Coordonator al Asociatiei Internationale a morfologilor din CSI, membru al colegiului de redactie
al revistei Curierul medical si al revistei Revista Romdnd de Anatomie functionald si clinicd macro- si
microscopicd si de Antropologie (lasi), membru al Societatii Anatomistilor din Romania. Sub con-
ducerea sa au fost sustinute 2 teze de doctor in medicina si 1 teza de dr. habilitat.

Profesorul M. Stefanet a depus un efort deosebit la reorganizarea si mobilarea muzeului, la or-
ganizarea si amenajarea unei sali de calculatoare, necesare pentru implementarea unor programe
de anatomie virtuald. In acesti ani a fost perfectati programa analitici a disciplinei, accentul punan-
du-se pe studiul anatomiei omului viu si aspectului aplicativ al structurilor studiate, au fost elabo-
rate indicatii metodice si chestionare, modernizate formele de control al cunostintelor, elaborate
teste de control in limbile romana, rusa si engleza, create conditii pentru functionarea grupelor cu
predare in limbile franceza si engleza.

Se insista mult la pregatirea profesionala a lectorilor tineri, care sunt instruiti in cadrul catedrei,
sub Indrumarea unor profesori experimentati, precum si a perfectionarilor (educatiei medicale
continue) in cadrul catedrelor de Anatomie a Universitatilor de Medicina din Romania - lasi, Cluj-
Napoca, Bucuresti, Targu-Mures, Timisoara etc.

Contributia adusa la dezvoltarea invatamantului anatomic de corpul profesoral-didactic al cat-
edrei s-a cristalizat prin aparitia multor tratate de anatomie, a manualelor, lucrarilor metodico-
didactice etc.

Ulterior colectivul profesoral-didactic al catedrei este completat cu noi absolventi ai Alma Mater:
S. Brenister (2007), R. Angheliu (2009), M. Tasnic (2011), I. Stupac (2011).

Dupa 1997 activitatea stiintifica la catedra s-a intensificat sesizabil - au fost sustinute 6 teze
de doctor in stiinte medicale (I. Catereniuc, 1998, V. Supciuc, 2000, G. Certan, 2003, V. Focsa,
2002-2003, T. Hacina, 2004, O. Belic, 2005) si 2 teze de doctor habilitat in stiinte medicale
(M. Stefanet, 1998 si L. Catereniuc, 2007).

Din anul 2013 sef de catedra e numit prin concurs profesorul
universitar Ilia Catereniuc, presedinte al Asociatiei Stiintifice de
Morfologie din R. Moldova, membru al Comitetului Coordonator al
Asociatiei Internationale a Morfologilor (MexayHapoHOH acconianuu
Mopdosioros, MAM), Moscova, F. Rusa, membru al Colegiilor de redactie
arevistelor: «kKnimHM4YHa aHaTOMUSA Ta onepaTyUBHa Xipypris» (Cernauti,
Ucraina), ,MJHS Moldovan Jurnal of Health Sciences / Revista de stiinte
ale sanatatii din Moldova” (Chisinau, Moldova), «>KypHan anatomMuu u
ructonarosioruu» (Voronej, F. Rusad), presedinte al Seminarului Stiintific
de profil ,Morfologie”, membru al Consiliului Stiintific al Facultatii
Medicina nr. 1, membru al Comisiei de acreditare a organizatiilor din
sfera stiintei si inovarii a Consiliului National pentru Acreditare si At-
estare (CNAA), presedinte al Comisiei de calificare universitare pentru
promovarea pretendentilor la titluri stiintifice si stiintifico-didactice la
profilul medico-biologic, umanistic si farmaceutic etc.

Obiectivele puse in fata colectivului Catedrei sunt implementarea celor mai optimale si progre-
sive, din punct de vedere aplicativ, metode de instruire si de evaluare a cunostintelor studentilor,
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precum si selectarea rationala a informatiilor stiintifice incluse in procesul de studii, care in cele din
urma vor contribui, In mare masurd, la acumularea de catre studenti a cunostintelor si le va permite,
in viitor, la cel mai inalt nivel, sa isi desfasoare activitatea profesionala.

In aceasti perioadi au fost revizute si actualizate programele de studii si chestionarele pentru
evaluarea curenta si intermediara a cunostintelor studentilor la toate facultatile in limbile romana,
rusa si engleza. Din curricula la disciplina au fost excluse unele notiuni teoretice Invechite privind
structura formatiunilor anatomice care nu au valoare esentiala in pregatirea profesionala a medicu-
lui, au fost revazute cerintele privind importanta aplicativa a unui sir de structuri anatomice, cu un
impact practic minor si reprofilate programele de studii conform cerintelor contemporane.

Alinierea la noile standarde educationale a mobilizat colectivul catedrei la crearea unei colectii
de teste pentru evaludri sumative si formative in Sistemul Informational de Management Univer-
sitar (SIMU), care este pusa la dispozitia studentilor pe pagina WEB a catedrei. Colectia de teste
si probleme de situatie este o premiera in literatura didactica medicala din tard, deoarece toate
raspunsurile corecte la ele sunt Insotite de argumentele stiintifice de ultima or3, pe care acestea se
bazeaza.

In contextul trecerii la studierea disciplinei anatomia omului in 2 semestre si necesititii
activizarii lucrului extracurricular al studentilor, dezvoltarea abilitatilor de lucru in echipa si au-
toinstruire, evaluare si autoevaluare a studentilor la catedra a fost amenajata o sala pentru
demonstrarea si studierea preparatelor anatomice [cadavre cu muschi, vase si nervi disecate,
(2 confectionate prin tehnica de plastinare), organocomplexe si organe separate, mulaje etc.], care
este utilizata In timpul lucrarilor practice conform orarului, cat si, cel mai important, pentru regle-
mentarea lucrului de sine statator al studentilor in orele extraorar.

Sald pentru demonstrarea si studierea preparatelor anatomice

Aceste directii progresive in organizarea procesului didactic sunt elucidate in lucrarile metodi-
co-didactice publicate in ultimii ani de catre cadrele didactice ale catedrei: manuale, ghiduri pentru
lucrari practice la Anatomia omului (sem. I-II), culegeri de cursuri, culegere de scheme la anatomia
omului, culegeri de teste si probleme de situatie la anatomia omului etc., care au menirea de a fa-
cilita pregatirea studentilor pentru lucrarile practice, de a implementa metodologii contemporane
de instruire si de a verifica si aprofunda cunostintele acestora in domeniul anatomiei.

O prioritate ramane in continuare Muzeul Anatomic, in care sunt create conditii optime atat
pentru studiul teoretic si practic al anatomiei, cat si pentru popularizarea cunostintelor referitoare
la structura corpului uman.
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Sala a muzeului de anatomie

La moment, Muzeul catedrei de Anatomie, dispune de una din cele mai valoroase si impunatoare
colectii de piese anatomice unice (cca 2000 de exponate), expuse in 5 sdli spatioase (Aparatul lo-
comotor; Viscere; Sistemul nervos central; Vase si nervi; Anatomia copilului), fiind unul din putinele
de acest gen din Europa, inalt apreciat de numerosi specialisti de peste hotare.Cu imagini de
o calitate impecabild a pieselor anatomice confectionate de personalul didactic al catedrei pe
parcursul anilor, prof. universitari B. Perlin, V. Andries, N. Cherdivarenco, V. Jita, M. Stefanet,
[. Catereniuc, conferentiarii G. Vincenco, T. lastrebova, A. Popa, T. Titov, E. Gherghelegiu-Pobur-
naia, T. Lupascu, E. Lopotencu, D. Batir, A. Nastas, V. Covaliu, asist. universitari I. Guritencu,
D. Stratila etc., In urma investigatiilor stiintifice realizate si expuse in cele 5 sali ale muzeului, sunt
ilustrate multe editii de specialitate, editate in tara si peste hotare, inclusiv renumitele atlase de
Anatomia omului ale lui R. Sinelnikov (Cunesnvnukos P. /], CuneavHukos A. P. ATnac aHaTOMUU
yesnoBeka. T. IV. MockBa: Megunna, 1989) si cel al sistemului nervos vegetativ, sub redactia lui P. .
Lobko (/Io6ko I1. H., MeavmaH E. I1., [lenucos C. /], [lusueHko I1. I'. BereTaTHBHasi HepBHasi CUCTEMA.
Atnac. MuHck, 1988), monografiile, manualele si alte lucrari metodico-didactice iesite din catedra
etc.).

In aceastd perioadd s-a intensificat si activitatea stiintifici. Au fost organizate Conferinte
stiintifice internationale cu genericul “Probleme actuale ale morfologiei”, dedicate centenarului
profesorului B.Z. Perlin, Chisindu, 20-22 septembrie 2012, precum si celor 70 de ani de la fonda-
rea Universitatii de Stat de Medicina si Farmacie Nicolae Testemitanu, 15-16 octombrie 2015, au
fost sustinute 2 teze de doctor habilitat in stiinte medicale - O. Belic (2015) si T. Hacina (2015),
5 teze de doctor in stiinte medicale sunt la etapa de finisare (M. Tasnic, A. Bendelic, Z. Zorina,
A. Babuci si L. Globa). In prezent, catedra intretine relatii de colaborare didactico-stiintifica
productiva cu colegii de la catedrele similare ale Universitatilor de Medicina din multe orase si state
din CSI si Europa [R. Belarus (Minsk, Grodno, Vitebsk), Ucraina (Cernauti, Kiev, Ivano-Francovsk),
Romania (Bucuresti, lasi, Timisoara), F. Rusa (Moscova, Smolensk, Ecaterinburg), Bulgaria (Stara
Zagora, Varna), Georgia (Thbilisi) etc].

In aceastd perioada la catedra isi incep activitatea tinere cadre didactice: Stegirescu I. (2015),
Vrabii V. (2015), Ursu A. (2015), Toma B. (2015), Botnaru D. (2018), Ostahi N. (2016), Negari N.
(2018).

Incepand cu 01.09.2020, conform ordinului Rectorului 159-A din 30.06.2020 “Cu privire la opti-
mizarea procesului educational’, Catedra de anatomie a omului cu Muzeul de anatomie si Catedra de
anatomie topografica si chirurgie operatorie se reorganizeaza prin contopire in Catedra de anato-
mie si anatomie clinica cu Ilia Catereniuc, doctor habilitat in stiinte medicale, profesor universi-
tar transferat in functia de sef Catedra.

18



THE INFLUENCE OF MAST CELLS ON TUMOR LYMPHATIC
VESSELS IN BREAST CANCER

Carpenco Ecaterina

Department of histology, cytology and embryology, Laboratory of Morphology
Nicolae Testemitsanu State University of Medicine and Pharmacy,
Chisinau, the Republic of Moldova
ecaterina.carpenco@usmf.md

Abstract

Background: Mast cells (MCs) are frequently observed in the tumor stroma of cancers, their significance being
a source of dispute because of both pro- and antitumoral roles. It is well known that MCs master angiogenic and
lymphangiogenic functions. The goal of present study was to research on the distribution of MCs and lymphatic
vessels in peri- and intratumoral areas as well as the relationships between LVD, MCs and the different molecular
subtypes of breast cancer.

Material and methods: 62 cases of breast carcinomas were analyzed in terms of molecular classification by
immunohistochemistry, followed by the identification of MCs and lymphatic vessels using the lymphatic endo-
thelium marker D2-40 and the MC tryptase. These were counted in the intratumoral and peritumoral areas and
results were compared with the molecular subtype.

Results: MCs numerically prevailed in the peritumoral stroma, highest values being noticed in case of luminal
B/HER2+ subtype. Maximum numerical values of both D2-40it and D2-40pt were achieved in triple negative carci-
nomas. For luminal A, a positive correlation was detected between D2-40pt and MCpt (p=0.02). In HER2+ subtype
intratumoral MCs correlated with both intratumoral and peritumoral lymphatic vessels (p=0.01 and p=0.03, re-
spectively). In case of G2 tumors, MCit correlated with peritumoral lymphatic vessels (p=0,003).

Conclusions: MCs are a key player of the tumor microenvironment, involved in the development of lymphatic
vessels for some molecular subtypes of breast cancer.

Key words: breast carcinoma, mast cells, LVD, lymphangiogenesis, D2-40, tryptase, molecular subtypes.

Introduction

Breast cancer is one of the most common causes of mortality and morbidity among women
worldwide[1]. According to GLOBOCAN, there were registered over 2 million of new cases of breast
cancer in 2018 [2].

Cancer development is a multistep process characterized by genomic instability, gene expression
dysregulation and epigenetic abnormality that drive tumor progression. However, gene mutations
do happen and mutant cells are constantly generated throughout life but the immune system detects
and eliminates these cells. In case of cancer, immune-resistant cells develop sophisticated strategies
to evade the immune system and go on to generate tumors. This process requires 2 mandatory
“weapons”: angiogenesis, the formation of new blood vessels, which is essential for tumor growth,
and lymphangiogenesis, the development of new lymphatic vessels, which is essential in the
formation of metastases. These 2 are a hallmark of cancer because their induction is indispensable
to fuel tumor growth and spreading [3]. Lymph node metastasis is also one of the most important
survival predictor in patients with cancers, this being crucial for tumor staging and therapy planning
[4]. Lymphatic vessel density (LVD) is a quantitative measure of tumor lymphangiogenesis and is
measured by directly counting lymphatic vessels using the D2-40, an IgG2a monoclonal antibody
which has been reported to be a specific marker for lymphatic endothelium in normal and neoplastic
tissue [5] [6]. The stromal microenvironment plays a major role in maintaining normal tissue
homeostasis or promoting tumor growth [3]. But not that much time passed since researchers began
to focus upon alterations in the surrounding stroma or tumor microenvironment. These alterations
are now recognized as a critical element for breast cancer development and progression, as well
as potential therapeutic targets [7]. As in other cancers, mast cells (MCs) are frequently observed
in the tumor stroma of breast cancers, and their accumulation and prognostic significance have
been a source of dispute because of both pro- and antitumoral roles. Up to now, there is not yet a
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clear verdict on this ongoing debate [1] [3]. Protumoral functions are supported by the facts that
MCs: master tumor angiogenesis and lymphangiogenesis; facilitate stromal remodeling and stromal
invasion via proteolytic enzymes, such as tryptase; and suppress antitumor immune responses by
stimulating immunosuppressor cell migration to the tumor microenvironment. MCs are the first
cells to migrate to the TME during carcinogenesis, and they play a critical role particularly during
the transition from the in situ carcinoma to invasive tumor stage [8] [9].MCs in human tumors
were initially described by Paul Ehrlich and extended by Eugen Westphal [3] [10]. Researchers
have demonstrated that MCs produce several proangiogenic (VEGF-A, VEGF-B, and FGF-2) and
lymphangiogenic factors (VEGF-C and - D). In addition, it was shown that VEGFs are chemotactic
for MCs, indicating that MCs are a target, in addition to be a source, for VEGE. Human MCs produce
also different matrix metalloproteinases (e.g., MMP-9) and proteases (tryptase and chymase),
which regulate the digestion of extracellular matrix favoring the migration of cancer cells [11]. MCs
tryptase is a marker used for the identification of these cells [12].

The goal of present study was to research on the distribution of MCs and lymphatic vessels
in peri- and intratumoral areas as well as the relationships between LVD, MCs and the different
molecular subtypes of breast cancer.

Material and methods

We analyzed 62 cases of breast carcinomas, collected at Arad Clinical Hospital, Romania between
2013-2016. Mean age of patients was 65.4 years (range 37-83). All patients did not undergo chemo-
or radiotherapy before surgery. Clinical data were obtained from the medical records of each
patient. The current research is a part of a larger study of stromal changes in molecular subtypes of
breast cancer that was approved by the Ethics Committee of Nicolae Testemitsanu State University
of Medicine and Pharmacy, Chisinau, Moldova (no. 33/ 37/ 12.02.2018).

Specimens were obtained after surgery, fixed in 10% formalin and paraffin embedded (Paraplast
High Melt, Leica Biosystems). Paraffin blocks were later used for creation of tissue microarrays
by means of TMA Grand Master (3DHISTECH Ltd., Budapest, Hungary). Sections from these
blocks were cut and mounted on glass slides. After automatic staining with Mayer’s hematoxylin
(Merck, Germany) and aqueous eosin (Merck, Germany), slides were mounted automatically
(Leica CV5030, Leica Biosystems, Newcastle UponTyne, UK). Tumor histology was reviewed by
3 independent pathologists and suitable sections were selected for immunohistochemical stains.
Immunohistochemical study included several antibodies necessary for molecular classification and
for identification of MCs and lymphatic vessels. For staining, antigen retrieval was carried using the
Bond Epitope Retrieval Solution 1 (pH 6) and 2 (pH 9) (Leica Biosystems, Newcastle UponTyne,
UK). Primary antibody (ER, PR, HER2, mast cell tryptase, D2-40) was followed by 3% hydrogen
peroxide in order to quench endogenous peroxidase activity. DAB (3, 3’- diaminobenzidine) was
applied as a chromogen substrate for 10 minutes. Mayer’s hematoxylin was the additional dye
used for counterstaining (5 minutes). Lastly, slides were mounted automatically (Leica CV5030,
Leica Biosystems, Newcastle UponTyne, UK) using an ENTELLAN-like mounting medium (Leica CV
Mount, Leica Biosystems, Newcastle UponTyne, UK). Hormone receptors (ER - estrogen receptor
and PR - progesterone receptor) were evaluated according to Allred score. This score accounts the
percentage of cells that test positive for hormone receptors, along with the intensity of staining
[13]. HER2 protein was appreciated according to the recommendations of American Society of
Clinical Oncology [14]. Quantification of brown-stained MCs (they should show a moderate to
strong cytoplasmic staining) and lymphatic vessels was done using the Axio Imager A2 microscope
(Carl Zeiss, Germany). Sections were initially analyzed at x100 magnification in order to identify
the area with the greatest number of distinctly highlighted vessels (hot spots) and MCs. We also
analyzed their distribution in the tumor and peritumoral areas by counting the number of MCs from
intratumoral and peritumoral stroma on 3 microscopic fields for each case at x400 magnification.

20



The arithmetic average of the three fields was the final data used for analysis. Morphology of MCs
was also analyzed in terms of shape and granulated/ degranulated appearance.

Data was stored in a MS Excel 2010 database and were statistically analyzed using the SPSS sta-
tistical software package (SPSS Statistics 23.0; IBM, Chicago, IL, USA). We used Pearson’s correlation
coefficient (r) and in all analyses, p values <0.05 were considered statistically significant.

Results and discussions

Most of tumors were moderately differentiated (42 cases, 67.7%). 19 cases were poorly
differentiated (30.6%) and 1 case well differentiated (1.6%). We identified the following histological
types of tumors: ductal invasive (56 cases, 90.3%), ductal in situ (1 case, 1.6%), lobular infiltrative
(3 cases, 4.8%) and lobular in situ (2 cases, 3.2%). Immunohistochemical staining revealed 12
cases of luminal A (19.4%), 31 cases of luminal B/HER2+ (50%), 1 case of luminal B/HER2- (1.6%),
11 cases of triple-negative (17.7%) and 7 cases of HER2+ (11.3%) subtypes. Brown stained MCs
were identified in all slides and showed morphological heterogeneity. Thus, two types of cells were
highlighted: degranulated, with an uneven, lightly stained cytoplasm, multiple granules outside
of cell and granulated, with a darker uniform cytoplasm. MCs were preferentially located along
the tumor border, trying to surround the tumor island. Thus, MCs numerically prevailed in the
peritumoral stroma, highest values being noticed in case of luminal B/HER2+ subtype (tab.1).

Table 1. Meantstandard deviation values of intra- and peritumoral MCs and lymphatic
vessels in different molecular subtypes of breast cancer

Mast cells Lymphatic vessels
Molecular subtype n’ ] ]
Intratumoral | Peritumoral Intratumoral Peritumoral

Luminal A 12 4.72+5.98 7.47+6.22 0.18+0.39 1.68+2.85
Luminal B/HER2+ 31 5.24+7.34 16.68+15.36 0.57+1.16 1.16+1.41
Luminal B/HER2- 1 1.6 6.0 1.6 0
Triple-negative 11 0.88+0.82 6.72+6.24 3.65%£5.93 3.95%5.57
HER2+ 7 0.72+£0.71 4.67+3.55 2.12+3.63 0.61+£1.49

n’ - number of cases

The D2-40-positive lymphatic vessels were unevenly distributed, had irregular morphology
and thin-walled lumens. Intratumoral lymphatic vessels were very rare, with open lumens and
occasionally contained invading tumor-cell clusters. The peritumoral lymphatic vessels were
enlarged and dilated. Remarkably, maximal numerical values of both D2-40it and D2-40pt were
achieved in case of triple negative breast carcinomas (tab.1). For luminal A, a positive correlation
was detected between D2-40pt and MCpt (r=0.657, p=0.02). In HER2+ subtype intratumoral
MCs correlated with both intratumoral and peritumoral lymphatic vessels (r=0.875, p=0.01 and
r=0.788, p=0.03, respectively). In case of G2 tumors MCit positively correlated with peritumoral
lymphatic vessels (r=0,453, p=0,003). Studies indicate that tumor-associated lymphangiogenesis
does occur in various human cancers, promotes metastasis and that this has prognostic importance
for patients. Peritumoral lymphatic vessels was also identified as a key prognostic indicator for
the survival outcomes of patients with breast cancer [15]. Few data regarding the specific profile
of lymphangiogenesis in different molecular subtypes of breast cancer are available and the
contribution of microenvironment to this process was less investigated. Similar to our findings,
Raica et al. found significant positive correlations between peritumoral MCs and LVD for the luminal
A breast cancers (p=0.025) and also for basal-like carcinomas (p=0.029) [16]. Schoppmann et al.
showed that HER2 overexpression is associated with high VEGF-C expression and high LVD [8]. In
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our study, in HER2 molecular subtype, Mcit were linked to D2-40 positive intratumoral lymphatic
vessels. Keser et al. have indicated that MCs may have at least some effect on lymphangiogenesis,
which appears to be a predictor of tumor progression in breast cancer [8].

Conclusions

Mast cells are a key player of the tumor microenvironment, involved in the development of
tumor lymphatic vessels for some molecular subtypes of breast cancer.
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Abstract

Background. Modern medicine cannot be imagine without usage of high technology devices that have beco-
me an indispensable part of many medical examination methods. Nevertheless, anatomical dissection of human
cadavers should not be neglected. Considering the high incidence of the facial nerve impairments, we decided to
refresh the knowledge about the extracranial branching of the VII* cranial nerve applying anatomical dissection
on human cadavers.

Aim. The purpose of the study was to reveal the morphological specific features of the parotid plexus bran-
ching and types of connections among those branches that would definitely be useful in facial surgery.

Material and methods. The study was carried out on 55 cadaveric semiheads that previously had been fixed
in 10% formalin solution: 39 male and 16 female semiheads; 29 of those samples were left (21 male/8 female) and
26 right side semiheads (18 male/8 female). A unilateral dissection was made on 23 semiheads and 32 semiheads
were bilaterally dissected. Some samples were marked out with black paper for better contrast. All the dissected
anatomical samples were photographed and the obtained data were statistically processed.

Results. The classic division of the facial nerve trunk into two primary branches: the temporofacial and cervi-
cofacial one was detected in 39 cases (70,9%), in 15 cases (27,3 %) a diffuse type of the trunk division was detected
and in 1 case there was a double trunk (1,8%). The following secondary divisions of the parotid plexus branches
were highlighted: 1TB in 20 cases, 2 TB in 30 cases and 3 TB in 5 cases; 1 ZB in 5 cases, 2 ZB in 44 cases and 3 ZB
in 6 cases; 2 BB in 9 cases, 3 BB in 13 cases, 4 BB in 16 cases, 5 BB in 14 cases, 6 BB in 2 cases and 8 BB in 1 case;
1 MMB in 45 cases, 2 MMB in 8 cases and 3 MMB in 2 cases; 1 CB in 42 cases, 2 CB in 10 cases and single cases of
3 CB, 4 CB and 6 CB respectively.

Conclusions. One of the main characteristic feature of the parotid plexus branches, both in males and females
was the wide range of individual variability.

Key words: parotid plexus, facial nerve, branches, connections.

Introduction

Historical development of the Homo sapiens is imaginable without articulated speech, but the
body language and especially facial expression, even in the 21 century, plays a significant role in
human communication. A modern man spends a lot of time and money for his education, but at
the same time, the people are very much concerned about their physical aspect. We believe that
along with genetic, physical and psychical activity of a personality, his physiognomy depends a lot
on anatomical structures and their relationships within the human body. Taking into consideration
that anatomical dissection is the easiest way to prove variations of the human body neurovascular
structures the purpose of this paper was to bring in some new facts about the extracranial segment
of the facial nerve. Considering the impact of the facial nerve impairments on the human life quality,
we tried to mark out the variations of the parotid plexus branches and to emphasize some specific
features of that plexus.

Material and methods

Our study was carried out at the Department of anatomy and clinical anatomy of Nicolae Test-
emitanu State University of Medicine and Pharmacy of the Republic of Moldova. The project was
approved by the Ethics Committee of the University according to the international requirements
regarding research on human subjects (cadavers). As morphologists, we used the description of the
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dissected samples and a retrospective analysis of the obtained data was done. In the current study
55 adult cadaveric semiheads have been dissected. The bilateral pattern of dissection was applied
on 32 semiheads and unilateral dissection on 23 semiheads from the total number of samples. The
cadaveric material was fixed in 10% formalin solution and the classic anatomical dissection was
applied. Taking into consideration that in facial surgery there is a high risk of iatrogenic lesions of
the peripheral branches of the facial nerve, we applied both the anterograde and retrograde dis-
section in order to find the most safety way of surgical intervention. In the majority of cases - 47
(87,3 %) the incision of the skin was started from the midsagittal plane of the forehead, continuing
on the face around the eye, nose and lips up to the midline of the chin and preparation of the skin
was continued up to the auricle of the ear and then the facial nerve trunk was identified. In other
7 cases (12,7 %) the incision of the skin was made in front and around the auricle towards the
anterior midsagittal plane. It should be mentioned that only in 8 cases of the total prepared semi-
heads the retrograde dissection was applied. A range of bony and soft landmarks were used for the
facial nerve trunk identification. The posterior belly of the digastric muscle, tragus and anterior
margin of the auricular lobule were the most suitable soft tissue landmarks for us. The styloid
and mastoid processes, the angle and posterior edge of the mandibular ramus, Borle’s triangle [1,
2, 3, 4] were used as bony landmarks, that in our opinion, are more reliable for surgical access to
the facial nerve trunk. In the anterograde dissection after the facial trunk identification, we con-
tinued preparation along the primary, secondary and gradually along all the other divisions until
the terminal twigs. All the anatomical samples were photographed and the obtained data were
statistically processed.

Results and discussion

Among the most common exogenous and endogenous factors that can cause facial paralysis are
the viral and bacterial infections, head traumas, somatic diseases and metabolic disorders, parotid
cancer, inflammatory diseases of the middle ear, iatrogenic injures in maxillofacial and aesthetic
surgery [5, 6, 7, 8]. The facial nerve is involved in pathology of many cranial nerves, but mainly in
vestibular schwannomas.

Preparation of the facial nerve on cadaveric material previously fixed in formalin solution gave
the investigator a possibility to experiment various ways of access to the facial nerve trunk and to
detect the most suitable landmarks for easy and safety way of facial trunk identification.

In the current study, on its exit from the Fallopian canal, the facial nerve trunk was divided into
two primary branches the temporofacial and cervicofacial one in 39 cases (70,9 %), in other 15
cases (27,3 %) there was a diffuse type of facial trunk division and in a single case (1,8%) a double
trunk was detected (figure 1). The primary branches give off a range of secondary divisions that in
turn gave off the tertiary and terminal ones.

The following secondary divisions of the parotid plexus branches were distinguished: 1TB in 20
cases, 2 TB in 30 cases and 3 TB in 5 cases; 1 ZB in 5 cases, 2 ZB in 44 cases and 3 ZB in 6 cases; 2
BB in 9 cases, 3 BB in 13 cases, 4 BB in 16 cases, 5 BB in 14 cases, 6 BB in 2 cases and 8 BB in 1 case;
1 MMB in 45 cases, 2 MMB in 8 cases and 3 MMB in 2 cases; 1 CB in 42 cases, 2 CB in 10 cases and
single cases of 3 CB, 4 CB and 6 CB respectively.

It should be mentioned that the number of secondary divisions varied from 1 to 8 branches.
The highest number of divisions was characteristic of the buccal branches, and the lowest number
was encountered for the temporal and zygomatic ones. We were surprised by a case of multiple
divisions of the cervical branch identified in a female with 6 cervical branches on the left side and 4
cervical branches on the right side of the neck. The variation of secondary divisions of the parotid
plexus branches is shown in figure 2.

According to our observations, the divisions of the extracranial part of the facial nerve varied
much more in comparison with the known classified 6 types [9]. During dissection, we have identi-
fied some new types of divisions of the extracranial part of the facial nerve, named by us intermedi-
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Figure 1. Extracranial branching of the facial nerve.
1 - temporofacial division; 2 - cervicofacial division; 3 - temporal branches; 4 - zygomatic branches;
5 - buccal branches, 6 - marginal mandibular branch; 7 - cervical branch.
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Figure 2. Variation of number of the parotid plexus branches.

*TB - temporal branches; ZB - zygomatic branches; BB -buccal branches;
MMB - marginal mandibular branch; CB - cervical branch.

ate types [10]. In 2019 Martinez et al. proposed to review the classification of the types of the facial

nerve extracranial branching and they extended the number of types up to 12 patterns [11].
The anatomical and topographical features of the parotid plexus branches increase its suscepti-

bility to injures in head traumas and to iatrogenic lesions in facial surgery. According to Yokoyama
etal [12] the “facial nerve stretching during surgery has a significant serious effect on postoperative
facial palsy” and removing the mastoid process in parotid ablation might be applied as a solution

way for functional preservation of the facial nerve.
Considering our expertise in facial nerve dissection the most safety way for motor branches

preservation is the anterograde dissection of the extracranial segment of the facial nerve. Anyway,
there still is a high risk of iatrogenic injures due to multiple variations of connections and branching

of the parotid plexus.
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Variations of the divisions were not the only individual features of the parotid plexus branches,
as there was emphasized a variation of connections in the same individuals at the same time. In our
study a range of variations of the shape and mode of motor branches connections from small loops
to wide ones, triangular, oval and plexiform connections were identified among the parotid plexus
branches [13].

A surgeon cannot predict the real course and divisions of the facial nerve due to high variation of
the motor branches of the parotid plexus, but being aware of possible variations he can avoid some
of those injures.

Taking into consideration the small number of temporal, marginal mandibular and cervical
branches a surgeon should be aware about iatrogenic injures and postoperative complications
when dissecting those divisions of the facial nerve.

The reconstructive surgery of the facial nerve is the only hope for some patients to improve their
life quality and as soon as it is not a routine procedure any new details about facial nerve divisions,
connections and topographic specific features might be useful for facial surgeons.

Conclusions

A high range of numerical variations of its branches and shapes of their connections that finally
result in variability of the facial nerve branching types is a significant characteristic feature of the
extracranial segment of the facial nerve. Taking into consideration the fact that there barely could be
find out two similar divisions of the parotid plexus branches on the both sides in a single individual,
we concluded that individual variability is a significant characteristic feature of the extracranial
part of the facial nerve. Considering the high level of variability of the parotid plexus branches,
we would recommend the facial surgeons to use the anterograde preparation of the extracranial
branches of the facial nerve and to be aware of high risk of iatrogenic injures when using the retro-
grade dissection.
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Abstract
ANATOMICAL VARIABILITY OF THE SMALL SAFHENOUS VEIN

Background: The anatomy of the venous system of the lower limb is extremely variable. Small saphenous vein
(SSV), one of two superficial veins of lower extremity, arises from the dorsal pedal arch, ascends behind the lateral
malleolus and has a variable termination in the popliteal vein.

Material and methods: Twenty-four formolized lower limbs were dissected in order to investigate the anato-
mical variability of the small saphenous vein. The observed anatomical variants were recorded and photographed.

Results: The origin of SSV was often a plexus. The dorsal pedal arch was double in two cases. A common
trunk of the lateral foot perforating veins was present in 66,7% of cases. According to the presence or absence of
saphenopopliteal junction (SP]) were defined four types of drainage of the SSV: 1) SSV drained in the popliteal vein
and formed the SPJ (20,8%), 2) SSV divided in two trunks, one formed the SP], another one continued with cranial
extension (25%), 3) no SPJ, SSV continued on the thigh with cranial extension (50%), 4) no SPJ, SSV drained in the
medial gastrocnemial veins (4,2%).

Conclusions: The small saphenous vein has a highly variable anatomy. Its origin is often a plexus. According
to the presence or absence of saphenopopliteal junction were defined four types of drainage of the small saphe-
nous vein.

Key words: small saphenous vein.

Actualitate

Anatomia sistemului venos a membrelor inferioare este substantial mai variabila si mai
complicata decat anatomia sistemului arterial corespunzator. Venele membrului inferior, in raport
cu fascia profunda sau musculara, sunt divizate in superficiale si profunde, iar venele perforante
traverseaza aceasta fascie pentru a conecta venele superficiale cu cele profunde [11,13].

Vena safena mica (vena saphena parva, VSP) incepe de la extremitatea laterala a arcului venos
dorsal al piciorului, trece posterior de maleola laterala, fiind o continuare a venei marginale laterale
a piciorului. Pe traiectul sau ascendent trece lateral de tendonul lui Achile, de-a lungul marginii lat-
erale a muschiului solear pana la mijlocul fetei posterioare a gambei.

Conform tratatelor de anatomie, VSP este o vena superficiald, deci la fel ca si vena safena mare se
localizeaza in tesutul celular subcutanat. Dar in mai multe manuale de anatomie si chirurgie gasim
ca segmentul proximal al venei safene mici este situat subfascial, fiindca perforaza fascia musculara
la nivelul marginii inferioare a gastrocnemianului, sau este situat intr-o duplicatura a fasciei mus-
culare.

Dupa A. Caggiati et al. [3,4,5] VSP, exact ca si vena safena mare, nu perforeaza fascia muscularg,
ci este situatda in compartimentul safen, delimitat de fascia musculara si o lamela membranoasa
(numita anterior "fascie superficiald”, "fascia Scarpa”, "fascia Camper” sau "fascie subcutanatd”),
care este o dependinta a tesutului celular subcutanat.

In majoritatea cazurilor VSP se varsi in vena poplitee, la 5 cm cranial de pliul articulatiei ge-
nunchiului. Dar In 22% din cazuri [10] vena continua cranial si se varsa in vena femurala sau in vena
safena mare; in acest caz ea este numita vena intersafeniana sau vena lui Giacomini.

Extenzia craniala a venei safene mici a fost descrisa pentru prima data de Giacomini in anul
1873 [7]. Urmatoarele disectii anatomice au confirmat, ca VSP se extinde si In regiunea coapsei.
Ultrasonografic vena lui Giacomini a fost depistata In 95% cazuri, ea situandu-se in compartimentul
safen, alaturi de venele safene mare si mica [7].

Incidenta venei lui Giacomini variaza de la un autor la altul: 40% [3], 70,4% [8], 65% [6].
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Material si metode

Studiul a fost realizat pe 24 de membre inferioare formolizate, studiu realizat prin metode de
disectie clasica si disectie fina dupa V. P. Vorobiov si B. Z. Perlin, la Catedra de anatomie a omului a
USMF ,Nicolae Testemitanu”. Piesele evaluate au fost desenate schematic, fotografiate si prelucrate
la calculator.

Rezultate si discutii

Originea VSP a fost studiata doar la 18 din cele 24 de vene safene mici incluse in studiu. Vena
marginala laterald, cu originea la nivelul extremitatii laterale a arcului venos dorsal al piciorului, a
fost prezentad in toate cazurile evaluate, ba mai mult, la doua membre inferioare ale unui singur ca-
davru vena marginala laterala a fost dubla cu origine in arcul venos dorsal dublu.

In 12 din cazuri (66,7%) un trunchi comun al perforantelor laterale ale piciorului a fost iden-
tificat. Acest trunchi, insotit de n. cutaneus dorsalis lateralis, cu un diametru mai mare decat vena
marginald laterala, reprezenta principala sursa de formare a VSP.

Trunchiul comun al perforantelor laterale ale piciorului, la randul sau, rezulta din confluerea a
doua vene perforante: perforanta calcaneana si perforanta cuboidiana (sau intertendinoasa), ultima
fiind situata intre tendoanele muschilor peronieri lung si scurt (figura 1).

Fig. 1. Trunchi comun al venelor perforante laterale ale piciorului ca sursa
de formare a venei safene mici. AVD - arcus venosus dorsalis pedis; VML - vena marginalis lateralis;
PM - plexus malleolaris (lateralis); trunchi comun al PL - trunchi comun al perforantelor laterale ale picioru-
lui; PLc - perforantd laterald cuboidiand (intertendinoasd); VSP - vena saphena parva.
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Situatd in proximitatea maleolei laterale, portiunea de debut a venei safene mici a prezentat in
majoritatea cazurilor un plex perimaleolar variat dupa forma si dimensiuni.

Segmentul gambier al VSP urca posterior de maleola laterala, intre ea si tendonul lui Achile, apoi
de-a lungul marginii laterale a tendonului calcanean. La limita intre tendonul si portiunea musculara
a tricepsului sural VSP se plasa la mijlocul fetei posterioare a gambei si, in sfarsit, urca cranial de-a
lungul santului dintre cele doua capete ale gastrocnemianului spre fosa poplitee.

Printre afluentii segmentului gambier al VSP s-au numarat vene perforante, vena safend mare
accesorie posterioara a gambei (sau vena lui Leonardo) si vene intersafeniene. Perforantele venei
safene mici erau vene perforante directe si indirecte (musculare).

Studiind segmentul terminal al VSP au fost identificate mai multe variante de afluire a venei
safene mici: 1) In vena poplitee, formand jonctiunea safenopoplitee; 2) in venele profunde ale coap-
sei, direct sau prin intermediul venelor perforante; 3) nemijlocit in vena safena mare prin interme-
diul venei lui Giacomini si, in sfarsit, 4) in venele gastrocnemiene (figura 2).

Fig. 2. Variante de afluire a VSP cu sau fdard formarea jonctiunii safenopoplitee. VSP - vena saphena parva;
VP - vena poplitea; JSP - junctio saphenopoplitea; VPF - vena profunda femoris; VSM - vena saphena magna.
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In 11 cazuri (45,8%) VSP, ajunsi in fosa poplitee, perfora fascia poplitee, se incurba ventral de-
venind crosa si forma jonctiunea safenopoplite, In alte 12 cazuri (50%) urca proximal pe coapsa
fara a avea conexiuni cu vena poplitee, iar intr-un caz (4,2%) se varsa in venele gastrocnemiene
mediale fara a ajunge la vena poplitee.

In 5 dintre 11 cazuri VSP drena doar in vena poplitee formand jonctiunea safenopoplitee (JSP),
in alte 6 cazuri se diviza in doua trunchiuri venoase - unul forma JSP, altul continua proximal pe
fata posterioara a coapsei cu extensio cranialis venae saphenae parvae. Extensia craniald a venei
safene mici, prin intermediul venelor perforante indirecte - perforantelor posterolaterale si pos-
teromediale ale coapsei, drena in venele musculare ale regiunii (venele bicepsului femural, ale
semitendinosului si ale semimembranosului) sau prin intermediul venei lui Giacomini drena in
vena safend mare.

In alte 12 cazuri VSP urca proximal pe coapsa fird a avea conexiuni cu vena poplitee: in 7 ca-
zuri (29,2%) drena in vena safend mare si/sau in venele musculare ale regiunii (prin intermediul
perforantelor indirecte); in 3 cazuri (12,5%) continua doar cu vena lui Giacomini si drena in vena
safend mare; iar la 2 membre (8,3%) a unuia si acelasi cadavru continua nemijlocit cu vena pro-
funda femoris.

Intr-un singur caz (4,2%) VSP a drenat in venele din regiunea gambei - in venele gastrocne-
miene mediale, fara a ajunge in vena poplitee.

Vena lui Giacomini a fost prezenta In 6 cazuri (25%) si a reprezentat o anastomoza intre cele
doua vene safene; situata la inceput pe fata posterioara a coapsei, in treimea medie sau proximala
ea Inconjura medial coapsa si se vdrsa In vena safend mare.

Luand in considerare prezenta sau absenta JSP am definit cateva tipuri de afluire a VSP:

e Tipul I: VSP se varsa in vena poplitee formand ]JSP (5 cazuri, 20,8%);

e Tipul II: VSP se diviza in doua trunchiuri venoase, unul drena in vena poplitee formand
JSP, celalalt continua cranial pe coapsa cu extensio cranialis venae saphenae parvae
(6 cazuri, 25%);

e Tipul III: VSP fara a forma JSP continua cranial pe coapsa cu extensio cranialis venae saphe-
nae parvae (12 cazuri, 50%);

e Tipul IV: VSP se varsa in venele gastrocnemiene mediale din regiunea gambei fara a ajunge
la vena poplitee (1 caz, 4,2%).

Variabilitatea inaltd a venelor superficiale ale membrului inferior este un lucru obisnuit, inclu-
siv si variabilitatea modului lor de varsare sau afluire. Lipsa cunostintelor despre variabilitatea
anatomica a sistemului venos superficial al membrului inferior poate fi cauza lezarii accidentale si
a hemoragiilor venoase in cazul interventiilor chirurgicale vasculare.

Desi variantele venoase descrise in acest studiu confirma in linii largi descrierile anterioare,
exista si unele diferente intre observatile noastre proprii si cele descrise in literatura, care incon-
testabil completeaza informatiile existente. De exemplu, a fost stabilita duplicitatea si lipsa arcului
venos dorsal al piciorului, variante care nu a fost mentionate anterior in literatura de specialitate.

Un subiect de discutie este tributara achilianad a VSP, descrisa de Uhl JF et al. [16] si care se varsa
in vena safend mica in treimea inferioara a gambei, fiind alimentata de o perforanta calcaneana.
In studiul nostru, la patru membre inferioare a fost identificat un trunchi venos, cu originea pe
ambele laturi ale tendonului lui Achile, si care s-a varsat in VSP, dar l-am tratat ca vena safena ac-
cesorie posterioarad a gambei (sau vena lui Leonardo).

In literatura de specialitate sunt descrise mai multe tipuri de afluire a VSP. Din punct de
vedere a activitatii practice si conduitei chirurgicale Uhl JF et al. [14,15] descrie cinci tipuri de
afluire a VSP: doua cu prezenta JSP (tipurile A si B) si alte trei cu absenta JSP (tipurile C, D, si E).

Este bine cunoscuta dependenta variatiilor morfologice de embriogeneza. Aplicand clasifi-
carea bazata pe embriogeneza a tipurilor de afluire descrisa de mai multi autori [1,2] la studiul
nostru putem obtine urmatoarele date:
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e Tipul I. VSP s-a varsat in vena poplitee formand JSP: a) VSP a drenat doar in vena popli-
tee (5 cazuri, 20,8%); b) VSP s-a divizat in doua trunchiuri venoase, unul a drenat in vena
poplitee, celalalt a continuat cranial pe coapsa cu extensio cranialis venae saphenae parvae
(6 cazuri, 25%);

e Tipul II. VSP fard a forma JSP a continuat cranial pe coapsa cu extensio cranialis venae saphe-
nae parvae: a) a drenat prin intermediul venelor perforante in venele profunde ale coapsei
(3 cazuri, 12,5%) sau a continuat nemijlocit cu vena profunda femoris (2 cazuri, 8,3%); b)
s-a varsat atat in venele profunde ale coapsei, cat si in VSM (4 cazuri, 16,7%); c) a continuat
nemijlocit cu vena lui Giacomini (3 cazuri, 12,5%);

e Tipul III. VSP s-a varsat in venele din regiunea gambei fara a ajunge la vena poplitee afluind
(a) In venele gastrocnemiene mediale (1 caz, 4,2%) sau (b) in VSM (0 caz).

Un studiu duplex efectuat pe un lot de 1060 pacienti denota prezenta extensio cranialis venae
saphenae parvae in 22% din cazuri [9]. Un alt studiu al extensiei craniale a VSP efectuat printre
populatia Indiei [12] a stabilit prezenta venei lui Giacomini in 92% din cazuri, fiind una dintre cele
mai fnalte. In studiul nostru, bazat pe disectie anatomici, extensia craniald a VSP a fost prezenta in
75% din cazuri, iar vena lui Giacomini a fost observata in 25% din cazuri.

Concluzii

1. Vena safena mica se caracterizeaza printr-o variabilitate anatomica inalta, segmentul ei initial
fiind reprezentat de un plex (peri)maleolar.

2. Originea venelor safene, arcul venos dorsal al piciorului, poate fi dublu sau lipsi, variante ana-
tomice care nu au fost mentionate anterior in literatura de specialitate.

3. Venele perforante laterale ale piciorului, doud la numar, unesc venele plantare laterale cu vena
marginala laterala. Un trunchi comun, rezultat din confluerea celor doua vene perforante la-
terale ale piciorului, reprezentand sursa principala de formare a VSP, a fost remarcat in 66,7%
din cazuri.

4. Studiul realizat denotd, ca VSP se varsa in vena poplitee formand jonctiunea safenopoplitee in
45,8% din cazuri; urca proximal pe coapsa fara a avea conexiuni cu vena poplitee In 50% din
cazuri; se varsa in venele gastrocnemiene mediale in 4,2% din cazuri.

5. Extensio cranialis venae saphenae parvae a fost identificata in 75% din cazuri, printre care vena
lui Giacomini a fost observata in 25%.
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Background:

Use of free flaps greatly improves reconstruction options and life’s quality for patients un-
dergoing defects reconstruction.

The anterolateral thigh (ALT) flap has become increasingly popular due to its versatility and
minimal donor site morbidity.

[ts major limitation has been uncertain in perforator anatomy, with occasional absence of
suitable perforators and high variability in size and course.

The variability of anatomy has not been adequately explored previously, especially in cau-
casians.

The aim of review was to provide a summary of published evidence assessing perforator
anatomy of ALT flap.

Methods and materials:

A broad search was undertaken through PubMed database using terms ,,ALT flap” and ,per-
forator”. Search limits included English language and human subjects. Studies that examined
more than ten patients were analyzed.

Results:

96 studies were identified, which included clinical-cadaver studies.1257 thighs were exa-
mined with perforators ranging from 1.14 to 4.27.In majority of cases, descending branch of
lateral circumflex femoral artery was the dominant pedicle and took a musculocutaneous route.

In some series, up to 5.5% thighs had no cutaneous perforators.

Venous data is limited with most studies reporting the presence of 2 concomitant veins of
which the largest concomitant vein is selected for venous anastomoses.

Conclusions and future studies:

The ALT free flap is a reconstruction option in tissues defects of various causes. Adequate
perforators for reconstruction are identified in majority of cases. Increased anatomical perfora-
tor knowledge may lead to further uptake of ALT free flap reconstruction and improved intrao-
perative troubleshooting.

Further studies investigating patients with no perforators in ALT may lead to improved cli-
nical outcomes.

Key words: ALT; free flap; perforator; variability.
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Abstract
THE MORPHOLOGY OF HUMAN CONCEPTUS IN DEREGULATED PREGNANCIES OF EARLY PRENATAL PERIOD

Background: Events that occur at the maternal-fetal interface define the success of pregnancy. Information on
the maternal-fetal interface in the first trimester can be gained from clinical, morphological studies. An important
issue, also for Moldova is risk assessment of maternal-fetal pathologies development.

Material and methods: A retrospective cohort study carried out in 2712 selected cases with deregulated
pregnancy in the first trimester.

Results: The incidence of normal uterine site of pregnancies (79,8%) prevailed on ectopic (20,2%). In 54% of
selected cases a stopped progressing pregnancy were diagnosed. The spontaneous abortion during 6-12 of gestati-
onal weeks constitute 21,3%. In 67,9% the reason were fetus abnormalities, in 20,9% were described endometrial
pathologies and in 11,25% both reasons, fetus-uterine problems were diagnosed.

By analyzing macro- and microscopic features of germinative components, human (or fetal) conceptus (CU/
CF) were subdivided in 6 groups: 1) CF with normoform development - where embryonic and chorionic structures
resemble normal morphology (CFDN); II) CF - with embryo-placental retardation (CFREP); III) CF with abnorma-
lities (CFA) subdivided in: single (isolated) (CFAI) and combined abnormalities (CFAC); IV) CF - with anembryonic
gestational sac (CFSCA); V) CF - hydatidiform mole (CFHM); VI) CF - growth-disorganized embryos (CFD).

Conclusions: This study represents a first interdisciplinary research, which evaluated a complex of clinical,
biochemical and pathological features of pregnancies disrupted in the first trimester. The preliminary results emp-
hasize the existence of several groups of risk, whose structure and incidence should be evaluated by future studies.

Key words: conceptus, fetus, abortion, first trimester, pathological profile.

Actualitate. O problema actuala a medicinii este monitorizarea si evaluarea riscurilor de dez-
voltare a patologilor materno-fetale si impactului acestora asupra conceptiei si a produselor sale
- conceptului uman, stabilit in perioada embrio-feto-placentard, inclusiv a morfogenezei embrio-
fetale, care semnificativ pot defavoriza evolutia sarcinii.

Diagnosticul patologiei prenatale in sarcini stagnate, avortului spontan produs in primul trimes-
tru de gestatie impune necesitatea efectudrii unui studiu mult mai amplu a conceptului uman.

In literatura de specialitate din ultimii 20-30 de ani cu privire la morfologia conceptului uman,
acesta este stipulat succint in revistele obstetricale, care frecvent trateaza o patologie particulara
materna sau a unui cupluy, fiind reflectate doar unele aspecte generale a morfologiei produsului de
conceptie si cauza stagnarii in evolutie a acestuia.

Conform terminologiei medicale, produsul conceptiei umane in primul semestru include con-
ceptul uman in diferite etape succesive de dezvoltare intrauterina si anume: zigota, morula, blas-
tocistul, embrionul, anexele extraembrionare, morfologic fiind componente vitale predecesoare a
dezvoltdrii unui fat uman [5,6].

Conceptulumaninaspectul morfogenezeisi morfologieiinclude toate structurile, care se dezvolta
din zigot, atdt embrionare, cat si extraembrionare: embrion: amnion, corion (sac gestational), sac
vitelin, alantoida [14].

Evidenta si evaluarea patologiei conceptului uman (CU) a fost si este in continuare un deziderat
de importanta majora a obstetricienilor, ecografistilor, geneticienilor si morfopatologilor pediatrici.
In ultimele doua decenii se mentioneaza c3, de rand cu sporirea numarului de avorturi, la indicatii so-
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ciale si/sau medicale, se observa o crestere a sarcinilor stagnate la termen mic, cresterea incidentei
avortului spontan 1n perioada prenatala precoce si tardiva si altele anormalitati embrio-placentare,
initial sau retrospectiv atestate. Analiza datelor de literatura indica o crestere semnificativa in ultimii
ani a pierderilor precoce a sarcinii de la 10% la 51% [2].

Conform unor studii, autorii releva ca din toate sarcinile inregistrate clinic, cu o frecventa de
10% - 25% din cazuri, acestea vor evolua cu avort spontan [9].

Printre cauzele principale ale conceptului uman avortat sau stagnat se atentioneaza factorul
materno-fetal si unele mecanisme patogenetice multifactoriale, ce induc tulburarile morfogenezei
conceptului la etapa de blastocist si gastrulatie, in rezultatul carora, se dezvolta diverse anormalitati
structurale si fenotipice [9].

Un impact deosebit In prevenirea implantarii blastocistului le revine anomaliilor morfologice ca
rezultat ale anomaliilor cromozomiale [10].

Scopul. Actualul studiu este o abordare morfopatologica ce vizeaza unele aspecte a incidentei
sarcinilor dereglate la termin mic si ale morfologiei conceptului uman atestate prin examinarile
histologice si imagistice in avort si in sarcina stagnatd, ectopica rezolvata chirurgical.

Material si metode. Este un studiu retrospectiv, realizat in baza datelor furnizate din
documentatia medicala de evidenta si investigare clinico-paraclinica a unui esantion de 24252 sar-
cini in perioada anilor 2016-2019 in cadrul Departamentului de statistica si rezultatele explorarilor
morfologice a 2712 sarcini dereglate la termen mic efectuate in cadrul Serviciului de Morfopatolo-
gie si Citomorfologie a IMSP IMsiC.

In calitate de material de studiu a servit produsul avortic integrat (fig.1) sau dezintegrat in perio-
ada prenatala precoce obtinut prin vacuum-aspiratie, raclate diagnostice si de tratament efectuate in
subdiviziunile Obstetricale a Centrului Perinatal de nivelul III a institutiei respective.

Metoda morfologica a inclus: macroscopia, organometria si metoda histologica in coloratia
hematoxilina-eozina (H&E).

Rezultate si discutii. In estimarea particularititilor morfologice ale conceptului uman sa tinut
cont de totalitatea elementelor atestate morfologic integrat (fig.1) sau dezintegrat prezentate prin:
sac gestational (corion) cu embrionie sau anembrionie, sac amnional, sac vitelin si tesuturile en-
dometrial deciduale cu zona de implantare. In conformitate cu datele de evidenta si a diagnosticului
clinic, paraclinic-imagistic s-a stabilit ca incidenta sarcinilor dereglate la termen mic a oscilat intre
8,2% si 13,5% anual, cu un maximum de 14,6% in 2019, constituind un esantion de 2712 sarcini
dereglate la perioada intre 3-5*s/g si 13*s/g la gravide, cu varsta cuprinsa de la 15 la 45 ani.

Prevalenta maxima cu 79,8% (2164 cazuri) a constituit sarcina uterina vs 20,2% (548 cazuri)
de sarcina ectopica cu localizare tubara in 20,0% de cazuri, cele cu localizari rarisime fiind atestate
in 0,11% (3 cazuri) ovariand, 0,07% (2 cazuri) in cornul uterin si 0,03% in colul uterin. In structura
sarcinilor uterine dereglate la termen mic prevalenta maxima cu 54,0% (1169 cazuri) a constituit
sarcina stagnata vs 21,3% (461 cazuri) sarcina evoluata prin avort spontan la 6-12 saptamani si
24,6% (534 cazuri) de sarcini la termen < 5*s/g, ultimele evoluate in 20,2% (438 cazuri) ca avort
spontan si In 4,4% (96 cazuri) ca stagnate sau depistate la examenul histologic.

Avand in vedere, impactul placentatiei precoce prin instalarea legaturii embrio-coriale si
particularitatilor fondalului de implantare la examinarea morfologica imagistica si macro-
microscopica, profilul patologic a produsului avortic a fost unul divers cu o prevalenta maxima
de 67,9% (1469 cazuri) din partea conceptului si cu 20,9% (452 cazuri) a statutului de fondal
gestational endometrial, iar in 11,2% (243 cazuri) s-a atestat profilul patologic mixt.

Pe parcursul anilor au fost Intreprinse mai multe tentative clinice si morfologice de a consolida
particularitatile normoforme si anormale ale produsului de conceptie avortic In perioada primului
trimestru.

Majoritate din ele estimau doar aspectele morfologice embrionare, cele ale trofoblastului, sacului
corionic si corionul vilar fiind stipulate succint ca sac corionic sau amniotic anembrionic, vilozitatile
doar cele veziculate ca mola sau hidrops. Unele surse releva, totusi, importanta examindrii histo-
logice a componentelor placentare, dat fiind faptul, ca frecvent pentru studiul morfologic sunt dis-
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Fig. 1. Componentele conceptului fetal normoform, integrat in avort spontan:
sac corio-vilar, sac vitelin, sac amniotic, embrion.

ponibile doar tesuturile sacului corionic, examinarea carora au importantd in determinarea efect-
elor teratogen si cromosomiale [5].

Pentru evaluarea si estimarea particularitatilor mofologice in concordanta cu cele ecografice si
clinice, s-a luat ca exemplar complet a conceptului fetal cu sac corionic normoform, intact (fig. 1).

Astfel, in conformitate cu particularitatile anatomopatologice macro- si microscopice a compo-
nentelor germinative, conceptului fetal (CF) a fost devizatin 6 grupe: I) CF in dezvoltare normoforma
(CFDN) cu componente embrionare si corio-vilare normoforme; II) CF - cu retardare embrio-
placentara (CFREP); III) CF cu anormalitati (CFA) fiind divizat in 2 subcategorii: cu anormalitati
izolate (CFAI) sau combinate (CFAC); IV) CF - cu sac corial anembrionic, fara prezenta embrionului
(CFSCA); V) CF - hidatiform molar (CFHM); VI) CF - dezorganizat (CFD), ultimul grup fiind frecvent
diagnosticat in sarcinile stagnate.

Conform particularitatilor morfologice atestate, CF tip I (CFDN) a constituit 16,5% (357) din
cazuri, fiind caracterizat prin aspecte morfologice si fenotipice ale embrionului, sacului vitelin si
sacului corio-vilar, modificari gestationale frecvent minime, fara dereglari de conversie gestationala
a endometrului si componentelor sincito-citotrofoblastice (fig. 2).

Fig. 2. CF tip - I (CFDN), concept normoform in avort spontan cu includerea
circulatiei embrio-coriale.

Particularitatile morfologice incluse in CF tip II (CFREP) au fost stabilite cu o frecventa de 21,6%
(468) din cazuri, fiind relevante prin retardare dimensionala de dezvoltare a embrionului, dar cu
aspecte normoforme embrionare (fig. 3).
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Fig. 3. CF tip - Il (CFREP), concept normoform cu caracter retardat, opacitdti
a corioamnionului si deficienta partii corio-vilare.

. .. o

Fig. 4. CF tip III (CFAI). Chist cervical izolat. Fig. 5. CF tip Il (CFAC). Agenezia orificiului anal,
fuziunea falangelor membrului inferior, gastro-
schizis.

Concomitent in grupul respectiv sau atestat diverse aspecte a peretelui sacului amnional, calci-
noza sacului vitelin, partiala sau totald, opacitati si discronism de ramificare a corionului vilar.

Zona de implantare cu modificari trombo-hemoragice, dereglari de conversie gestationala a en-
dometrului, procese inflamatorii nespecifice etc. cu 14,0% (302 cazuri).

O forma a sarcinilor evoluate cu avort spontan si la indicatii medicale la constituit CF tip - III
(CFA), care au Inregistrat o frecventad de 14,0% (302 cazuri) si au inclus anomaliile izolate (CFAI -
fig. 4) cu o frecventa de 4,7% si cele combinate, multiple sub aspecte de monstruozitati embrionare
(CFAC - fig. 5) si/sau a corionului vilar, atestate cu o incidenta de 9,3%.

In grupul respectiv au fost inclusi: CF cu anormalititi embrionare (fig.6) si ale sacului corio-vilar,
ca cele de insertie de cordon, lobulatie a discului corio-vilar, citotrofoblastului vilos si extra-vilos
etc., cu atestarea particularitatilor de retardare in dezvoltarea unei anormalitdti monstruoase a em-
brionului (fig.7).

De asemenea remarcam frecventa de 8,1% a anormalitatilor CU atestate in cadrul investigatiilor
ecografice (fig.6), care in mare parte au servit motivul intreruperii sarcinii in perioada primusului
trimestru.

CU tip IV cu sac corial anembrionic (CFSCA), s-a caracterizat imagistic si morfologic prin lipsa
de embrion atestat cu o frecventa de 18,2% (394 cazuri). Acest grup include saci corio-vilari in-
tegri sau fragmentati cu anembrionie, prezenta sau lipsa cavitatii amniotice, inclusiv, hipoplazia
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Fig. 6. Examen ecografic. CF tip III (CFAC). Fig. 7. CF tip III (CFAC). Embrion cu retard de dez-
Acardie cu anencefalie: lipsa totald a calotei voltare: lungimea - 0,9 cm, chist frontal a lobului
craniene. cefalic si lipsa mugurilor membrelor inferioare.

Fig. 8. CF tip IV (CFSCA) cu anembrionie, cavitate Fig. 9. CF tip IV (CFSCA) cu anembrionie. Plast
amnionald hipoplazicd, absenta sacului vitelin. endometrial-decidual cu sac germinativ anem-
brionar in implantare superficiald.

Fig. 10. CF tip V (CFHM) cu anembrionie. Structuri vezicular-chistice de diverse
dimensiuni, forma difuzd.
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cavitatii amnionale, lipsa sacului vitelin si lipsa primara a embrionului (fig. 8-9). Este prerogativa
investigatiilor histologice in diferentierea anembrioniei primare sau secundare, ultimele frecvent
fiind confirmate histologic ca rezultat a autoresorbtiei.

CF tip - V, hidatiform molar (CFHM) in studiul respectiv a inregistrat o frecventa de 2,8% (60
cazuri) cu modificari veziculoase ale corionului vilar, histologic avand particularitati a hidropsului
corio-vilar pseudomolar si molar cu vezicule mari si mici, forma completa si forma partiala molara,
completate de monstruozitati ale sincito-citotrofoblastului vilos (fig.10).

CF de tip VI - dezorganizat (CFD), lipsa unor structuri bine diferentiate la ecografie si macro-
scopie in multiple fragmente, sau cu prezenta modificarilor post-mortem ale embrionului, cavitatea
amnionald privita polimorfa cu opacitati.

Pot fi atestate fragmente de sac corial, sac vitelin calcificat etc. CF de tipul respectiv a inregistrat o
frecventad de 26,9% (583 cazuri), fiind cu predilectie prezent in sarcinile stagnate = 5-6 s.g. (fig. 11).

Fig. 11. CF tip VI (CFD). Sac germinativ dezorganizat, fragmentat cu calcinoza
sacului vitelin, segment de ombilic, anembrionie secundara.

Este de remarcat faptul ca in 49,7% (1475) din cazuri sau atestat particularitati din partea co-
rionului vilozitar, in particular a componentei stromo-vasculare cu diverse caractere monstruoase,
hipo- si avascularizare, asociate In divers raport cu aspecte anormale a sincito-citotrofoblastului
vilos si extravilos, fiind un deziderat a cercetarilor complexe ulterioare (Fig. 12 -13).

In rezultatul evaluirii, concomitent cu descrierea profilului morfopatologic, au fost determinate
modificari macro- si microscopice ale placilor endometriale deciduale, caracterizate prin dereglari
de implantare, disfunctii gestational-hormonale in prezenta structurilor polipoase endometriale,

Fig. 12. Monstruozitate vilozitard - tip Fig. 13. Monstruozitate vilozitard. Chist sincito-

cavernos-chistica x200. Coloratie: H&E. citotrofoblastic intravilar prin incluzie cu activitate
proliferativa non molard.x200 Coloratie: H&E.
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procese proliferativ-hiperplastice, sindrom trombo-hemoragic, procese inflamatorii acute si cron-
ice, inclusiv cu caracteristici pentru infectiile herpetiforme, dereglari de vascularizare a vaselor spi-
ralate prin lipsa sau conversie gestationald incompleta, morfologic manifestata prin insuficienta
substituirii a endoteliului cu citotrofoblast intraparietal si obliterarea vasculara.

O alta particularitate atestata a constituit-o statutul maternal si genetic agravat, caracterizat
prin patologii ale uterului (anormalitati, tumori ale uterului si ovarelor), AOC (infectii cronice, avor-
turi spontane sau medicale repetate, patologii cromozomiale) etc.

Un concept uman (latinad: conceptio, care inseamna derivati din zigot) este un embrion cu anex-
ele acestuia (anexe sau parti adjuvante) sau membranele asociate (adica produsele conceptiei) [14].

Astfel, totalitatea particularitatilor morfologice a produsul conceptiei umane in dezvoltare,
stagnare sau evoluat n avort In primul trimestru este un sac corio-embrionare in diferite etape
de dezvoltare intrauterina predecesor a unui concept fetal si anume: zigota, morula, blastocistul,
embrionul, anexele extraembrionare cu legislatiile individuale de dezvoltare [6]. Asa dar, tinem sa
mentionam, ca conceptul uman sau conceptul fetal propus este un termen bine venit, care include
totalitatea componentelor produsului de conceptie in [ semestru de dezvoltare interauterin si inevi-
tabil extrauterin. Analiza datelor de literatura indica o crestere semnificativa in ultimii ani a pierd-
erilor precoce a sarcinii ce ating circa 51% [6].

Drept cauze a unei astfel de cresteri pot fi considerate etiologia multifactoriala si mecanismele
complexe patogenetice a intreruperii sarcinii In termeni precoce [12], prezenta anomaliilor cromo-
zomiale [1,3,4,7], patologiile infectioase [13], imunologice [8], endocrine, malformatii ale corpului
uterin etc.

Concluzii

Studiul in cauza reprezinta prima cercetare interdisciplinara in echipa, efectuat prin evaluarea
complexa a particularitatilor clinice, biochimice si morfopatologice a sarcinilor dereglate in perio-
ada prenatald precoce. Rezultatele preliminare subliniaza existenta grupelor de risc, structura si
incidenta carora necesita studii suplimentar.
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Abstract
A RETROPERITONEAL ENTERIC DUPLICATION CYST

Background: Enteric duplication cysts (CDE) are rare congenital malformations of the gastrointestinal tract.
They may be cystic or tubular in conformation. Histologically they resemble the general structure of digestive tub:
have a well-developed coat of smooth muscle and an epithelial lining that represents some portion of the intestinal
tract mucosa and contain various concentrations of mucus. Retroperitoneal localization of CDE is quite rare, usual-
ly reported by an ultrasound investigation in the pre- or perinatal period. The small intestine is the most common
location and retroperitoneum is an extremely rare site, especially difficult to be diagnosed in the adulthood.

Material and methods: Herein, we report a case of a retroperitoneal CDE. A 17-year-old woman visited our
institution because of an abdominal mass detected on abdominal ultrasound. The presumptive diagnosis: lym-
phangioma.

Results: The patient presented at our emergency department with pain in the left hipocondrium, which ap-
peared in the last 3 month. Blood cell count, urine and serum analysis without abnormalities. USG and multiphase
abdominal CT diagnosis sound as retroperitoneal lymphangioma, but morphological assays revealed a CDE.

Conclusions: Enteric duplication cysts are rare congenital enteric malformations with a cystic appearance. Its
diagnosis represents a challenge for clinicians. Only histological examination can prove a real enteric cyst.

Key words: cyst, enteric, retroperitoneal.

Actualitatea. Chisturile de duplicatie enterale (CDE) sunt formatiuni chistice congenitale rar
intalnite. Acestea manifesta frecvent caracter tubular, care mimeaza stuctural componentele his-
tologice ale tubului digestiv [4]. Diagnosticul primar, de obicei este stabilit in perioada pre- si
perinatalda prin metode imagistice, precum USG sau CT [7]. Chisturile de duplicatie enterale cu
localizare retroperitoneald, precum si determinarea acestora la persoane de varsta Tnaintata este
cazuistica.

Material si metode. Pacienta in varsta de 17 ani internata in IMSP IMsiC, CNP SP de Chirurgie
Pediatrica ,Natalia Gheorgiu”cu diagnosticul prezumtiv de formatiune chistica retroperitoneala,
limfangiom. Pacienta a fost investigata prin USG si tomografie computerizata.

Rezultate si discutii. Pacienta la internare a acuzat fatigabilitate, astenie generalg, lipsa poftei
de mancare, dureri abdominale sub rebordul costal stang timp de 3 luni, testele de laborator (sange,
urind) fiind in limitele normei.

Examenul ecografic complex a pus in evidenta la nivelul hilul splenic - coada pancreasului -
polul superior al rinichiului stang o formatiune chistica lichidiana cu continut omogen, contur regu-
lat, avasculara in regim Doppler, cu dimensiuni de 4,4x3,5 cm.

Examenul tomografic cu contrastare dinamica multifazica (Sol. Ultravist 370), retroperitoneal
pe stanga, intre stomac-pancreas-aorta-suprarenala si lobul stang al ficatului a pus in evidenta o
formatiune chistica de configuratie ovoida, 5,5x3,2 cm net conturatd, cu structura omogena fara
semne de agresivitate (fig. 1). Concluzia preliminara: limfangiom.

Dupa pregatirea preoperatorie conform standardului, a fost efectuata laparatomie mediana
superioara. La revizia campului operator, retroperitoneal a fost pusa in evidenta o formatiune
chistica cu dimensiunile 8x6 cm. Dupa deschiderea bursei omentale formatiunea chistica a fost
inlaturata complet cu pastrarea integritatii structurale (fig. 2).

La examenul morfologic, macroscopic, piesa anatomo-chirurgicala reprezenta o formatiune
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Fig. 1. Tomografie computerizata.
a, b) Formatiune chisticd de volum cu localizare retroperitoneald.

Fig. 2. Laparatomie mediand.
a) Formatiune chisticd in cdmpul operator; b) Formatiune chisticd dupd inldturare postoperatorie,
imagine macroscopicd. Diagnosticul postoperator - limfangiom.

chistica integra 6,5x3,7 cm, fluctuanta, cu suprafata usor neregulatd, semitransparentad, la revizia
interna cu continut semi-vascos, pal-galbui, peretele efilat.

La examenul morfologic, macroscopic, piesa anatomo-chirurgicala reprezenta o formatiune
chistica integra 6,5x3,7 cm, fluctuanta, cu suprafata usor neregulatd, semitransparentad, la revizia
interna cu continut semi-vascos, pal-galbui, peretele efilat.

Examenul microscopic prin coloratie uzuala (hematoxilina-eozina) si van-Gieson cu picrofuxina
a pus In evidenta peretele formatiunii chistice constituit din epiteliu de tapetare si componenta
conjunctiv-musculara. Ultima, structural a fost atribuita tunicii musculare intestinale cu delimitarea
clara a straturilor musculare, precum si a submucoasei si tunicii mucoase. La nivelul tunicii externe,
corespunzatoare structural seroasei, a fost descris edem dispers, retea de vase microcirculatorii,
fascicule nervoase solitare, componenta conjunctiva caracterizata prin fascicule fine de fibre de co-
lagen.
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Fig. 3. Diagnosticul histopatologic - chist de duplicatie enterald retroperitoneal.
Coloratie: a) hematoxilind-eozind, x20; b) van-Gieson cu picrofuxind, x 20.

Conform datelor de literatura, chisturile duplicate enterice retroperitoneale sunt entitati con-
genitale rar Intanite, diagnosticate cel mai frecvent la copii In perioada pre- si perinatala [7] si
mult mai rar in perioada matura [6]. Aceste chisturi provoaca de obicei simptome, dintre cele mai
frecvente fiind durerile abdominale, voma si constipatia, caracteristicile clinice variind in raport
de sediul formatiunii tumorale [6], fapt confirmat in studiul dat prin dureri epigastrice cu sediul
preferential sub rebordul costal stang.

CDE rezulta la perturbarea perioadei de dezvoltare intrauterine (embrionara) [1], iar un sir de
factori precum hipoxia, traumatismul ar putea fi factori declansatori in evolutia acestora[2].

Explorarile imagistice prin USG si CT sunt de prima linie n atestarea formatiunilor de volum ret-
roperitoneale. Totusi, caracterul fenotipic al formatiunilor nu este posibil de apreciat, deoarece ma-
joritatea din ele nu manifesta un tablou imagistic specific. Astfel, examenului microscopic {i revine
un rol principal in stabilirea diagnosticului corect in cazul formatiunilor chistice retroperitoneale.

Chisturile retroperitoneale au fost descrise de Handfield in 1929, ca chisturi care apar in tesutul
adipos din retroperitoneu [3].Yang si colab. (2004) au clasificat aceste chisturi in leziuni neoplazice
si non-neoplazice [8]. Dupa Kosmabhl si colab. (2004) diagnosticul diferential al CDE include leziu-
nile tumorale cu caracteristici chistice [5].

Concluzii

Chistul de duplicatie enterala retroperitoneal reprezinta o formatiune non-tumorala cazuistica,
diagnosticul careia reprezinta o provocare pentru clinicisti. Doar prin examinare histopatologica
poate fi stabilit corect diagnosticul de chist enteric.
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Abstract

Canine hip dysplasia (CHD) is a common disease of polygenic and multifactorial development of the dog, con-
sisting of varying degrees of hip joint laxity, progressive remodeling and degeneration of hip structures, and sub-
sequent development of osteoarthritis (OA). Current diagnostic methods are largely subjective, performed at diffe-
rent stages of development.

Continuou schiseling of similar imaging methods can improve diagnostic imaging techniques to identify dogs
proneto degenerative changes in the hip joint. Currently, common changes consistent with hip dysplasia in dogs
are influenced by genetic predisposition, as well as environmental and biomechanical factors; however, despite-
decades of work, each person’s relative contributions to the development and extent of signs of hip dysplasi are
mainelusive.

Conservative management is of tenused to manage the signs of hip dysplasia in dogs, maintaining body mass
through outlife as one of the most promising methods. This article presents an analysis of the literature where different
screening methods are described that can be used to help diagnose the condition and rule out other problems.

Displazia de sold canind (CHD) este o tulburare de dezvoltare complexa caracterizata prin laxi-
tate articulara si osteoartrita (OA) intr-una sau ambele articulatii coxofemurale (Figura 1).!! Etio-
logia poligenicd, multifactoriala'’ a CHD a fost descrisa in anii 1930, provocand medicii veterinari
si cercetatorii. Modificarile comune caracteristice CHD sunt, de asemenea, asociate cu factori de
mediu, cum ar fi nutritia®, exercitii fizice®, si procesul de osificare a scheletului.'?

CHD afecteaza in esenta toate rasele, cu o prevalenta estimata variind de la 1% la 80% conform
,Fundatiei Ortopedice pentru Animale”. Apare cu o rata relativ ridicata la cainii de constitutie mare,
precum si la cei cu raport mare de lungime la inaltime a corpului.’®

Exista multe teorii care explica degenerarea articulatiei CHD, dar laxitatea articulara si osifica-
rea endocondrala neregulata sau intarziata sunt printre cele mai populare.'®

Articulatiile afectate dezvolta de obicei grade diferite de inflamatie sinovialg, leziuni ale cartila-
jelor articulare (Fig. 1), osteofite, scleroza si remodelare osoasa subcondrala.'?

In ciuda unor tipare recunoscute de degenerare articulari caracteristici CHD, existd o varia-
bilitate semnificativa In progresia si severitatea finala a bolii, precum si relatii inconsecvente intre
modificarile brute si radiografice ale articulatiilor si semnele clinice.!

Actualitatea: Studiile vor permite evaluarea aspectului calitativ, cat si cantitativ, a articulatiei
coxo-femurale prin masurarea gradului de laxitate articulara. Radiografia si ecografia digitala sunt
metode de diagnostic neinvazive si singurul mod pentru a pune un diagnostic clar necesar medicilor
veterinari pentru interventiile ulterioare.

Material si metode: Studiu de literatura prin PubMed si site-uri web Fundatia Ortopedica pen-
tru Animale (OFA), Federation Cynologique Internationale (FCI), British Veterinary Association/
Kennel Club (BVA/KC) si Pennsylvania Hip Improvement Program (PennHIP) si Dorsolateral Sub-
luxation Score (DLS) - unde sant expuse cele mai raspandite si amanuntite abordari de screening
pentru displazia de sold canin (CHD).

Scopul principal pentru fiecare program de screening este de a exclude indivizii predispusi din
programele de reproductie. La nivel mondial, exista cinci sisteme de evaluare standardizate, popu-
lare, cu metrici distincte, care sunt utilizate pentru a nota conformatia coxofemorala radiografica
canina si modificarile degenerative.

Fundatia ortopedicd pentru animale (OFA). Evaluarea Fundatiei ortopedice pentru animale se
realizeaza pe radiografii cu sold extins, efectuate sub sedare grea sau anestezie generala de catre
trei radiologi independenti.'®

Pe baza evaluarii subiective a parametrilor comuni, conformatia este clasificata ca excelent, bun,
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corect, liniar de frontierd, usor, moderat sau sever. Primele trei categorii sunt considerate normale,
in timp ce ultimele trei sunt displastice.'

Fig. 1. A - C Radiografii canine extinse la sold si imagini corespunzdtoare ale articulatiilor D - F;
cu schimbari usoare A, D; moderate B si E; severe C si F. Fotomicrografii usoare ale cartilajului articu-
lar normal G si fibrilat H.

Fig. 8. Unghiului Norberg

British Veterinary Association/Kennel Club mentine un sistem de evaluare ,pass / fail” care a fost
instituit in 1965 si actualizat in 1984.” Pentru notare, ciinii trebuie sa aiba varsta de cel putin 1 an,
microcipuri (sau tatuate) si daca este Inregistrat la Kennel Club, numarul de inregistrare trebuie
inclus pe radiografie.* Fiecare cdine are o oportunitate de a fi notat de sistem. Articulatiile sunt no-
tate individual pe noua criterii de la 0 la 5 sau de la 0 la 6 la radiografii extinse la sold de catre doi
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radiologi calificati pe un panou al British Veterinary Association / Kennel Club, 0 fiind cel mai bun
punctaj si 106 cel mai prost (53 de puncte posibile pentru fiecare sold).” Cele noua criterii includ
unghiul Norberg (Fig. 8.) si aprecieri subiective, inclusiv subluxarea, marginea acetabulara dorsala,
marginea acetabulara craniand, marginea acetabulara efectiva cranianad, fosa acetabulard, femurala
recontorizarea capului si exostoza femurald a capului si a gatului.*” Se publica un scor mediu pentru
fiecare rasa de caine, adica scorul mediu al rasei si se recomanda ca numai animalele cu scoruri mari
sub media rasei sa fie utilizate pentru reproducere purposes.*

Fédération Cynologique internationale (FCI)® este una dintre cele mai mari organizatii canine
din lume si include cluburi din toata Europa, Asia, Africa si America de Sud. Radiografiile extinse
ale soldului si ale membrelor posterioare efectuate la varsta de 1 an (18 luni pentru cainii de rasa
mare) sunt notate conform sistemului FCI oficial de catre radiologii aprobati de cluburile de caini
specifice rasei.® Scorul include unghiul Norberg, format dintr-o orizontala linie care leaga centrele
capetelor femurale din dreapta si stanga si o linie care leaga fiecare centru la marginea craniala
a acetabulului corespunzator (fig.8.)%, precum si la parametrii subiectivi ai conformatiei soldului.
Fiecarei articulatii i se atribuie un grad de A-E, A reprezentand sanatos si E reprezentand displazie
severd. Cu cat mai displastic dintre cele doua scoruri articulare este considerat scorul final pentru
cainele individual. Aceeasi scara de clasificare poate fi aplicata si la tomografiile computerizate.

Programul PennHIP. Cercetdtorii Universitatii din Pennsylvania au dezvoltat o metoda cantitativa
de evaluare a conformatiei soldului canin, care a fost implementata in 1994.13 Distinctia principala
a metodei de imbunatatire a soldului (PennHIP) este aceea ca laxitatea articulara pasiva a soldului
este masurata pe radiografie. Trei puncte de vedere radiografice sunt evaluate de radiologii certi-
ficati de PennHIP: o vedere standard extinsa la sold pentru dovezi ale unei boli articulare degen-
erative; o vedere de compresie pentru congruitate intre capul femural si acetabul; si o vedere de
distragere, pentru laxitatea articulara.

Indicele de distragere este raportul distantei dintre centrii capului femural si acetabulum (d) si
raza capului femural (r). Cu cat scorul este mai aproape de 0, cu atat este mai buna potrivirea, adica
distractia femuralda minima, dar un scor de 1 indica laxitate severa si distractie femurala asociata
.13 Recent, s-a constatat ca indicele de distractie PennHIP si scorurile OA au corelatii puternice cu
microstructurile modificate ale cartilajului articular, indicand potential o relatie intre laxitatea
articulara masurata prin aceasta tehnica si degenerarea suprafetei articulare.'’

Subluxatia dorsolaterald (DLS) este utilizata pentru a cuantifica laxitatea articulara intr-o pozitie
de simulare a greutatii. Pe parcursul anestezie generald, presiunea se aplica la nivelul femurului si
genunchiului, in timp ce cainele are o pozitie in reconstituire dorso-ventrala, cu aspectul caudal al
articulatiilor soldului, pentru a evita suprapunerea radiografica.®

Articulatiile cu o acoperire mai mica de 45% a capului femural de aspectul lateral al marginii
acetabularecraniene au o sansa crescutd de a dezvolta modificari articulare si OA in timp, compara-
tiv cu cele cu un procent mai mare (55%) de acoperire.®

Rezultate si discutii: Metodele de screening OFA, FCI si BVA / KC, care utilizeaza proiectia ra-
diografiilor extinse ale soldului, au avut un succes relativ in diagnosticarea CHD. Aceste abordari de
screening sunt predispuse, respectiv influentate de factorul uman. Sistemele PennHIP si Subluxatia
Dorsolaterala (DLS), ambele metode de distragere, nu au raportat prevalenta, dar ar putea depista
trasaturi ereditare importante in screeningul genomic al cainilor displazici.

Concluzii

Displazia de sold la caini estecea mai Intalnita afectiune ortopedica, fiind considerata o boala
degenerativa, cu caracter poligenic si multifactorial (legate de greutate si varsta) ce duce la scaderea
calitatii vietii cainilor. Afecteaza in mare masura rasele de caini mari si medii, dar nu este exclusa si
la cele mici. O schimbare catre screeningul genomului da un viitor promitator in combaterea CHD-
care aduce mari Ingrijorari pentru crescatori, proprietari si medici veterinari.
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Abstract
MORPHOLOGICAL DIAGNOSIS OF UTERINE TUMORS. FORMALITY OR NECESSITY

Background: Endometrial cancer is highly relevant in the context in which it is the most common invasive ma-
lignant tumor of the female genital system, it is the fourth most common type of cancer among women, accounting
for 95% of tumors that occur at the endometrial level.

Material and methods: Twenty-two women with different uterine tumors were taken into account. The size,
location, mass characteristics, and correlation with surrounding tissues were correlated with histological results.

Results: The reproducibility of the tumors are compromised by different factors that affect the diagnosis qua-
lity and respectively it can affect treatment and management of patients.

Conclusions: It is necessary to develop unic criteria of specimens manipulation.

Key words: endometrial cancer, protocol, diagnosis quality.

Introducere

Cancerul de endometru este de mare actualitate in contextul in care este cea mai frecventa tu-
moare maligna invaziva a sistemului genital feminin, este cel de-al patrulea tip de cancer, cel mai
frecvent intalnit, in randul femeilor, revenindu-i 95% dintre tumorile ce apar la nivelul endometru-
lui.

Stabilirea diagnosticului de carcinom endometrial necesita confirmare histopatologica. Majori-
tatea tarilor lumii sunt interesate in concluzia anatomopatologului pentru o ingrijire optima a pa-
cientelor, gestionare adecvata a tratamentului indeosebi in circumstante clinice non-standard.

Morfologia n diagnosticul patologiilor ginecologice este importanta din urmatoarele motive.

v Anumite particularitati a carcinomului endometrial cum ar fi: varianta si gradul de diferen-
tiere a carcinomului, implicarea cervixului, profunzimea invaziei miometrului, implicarea
seroasei si a ganglionilor limfatici vor determina tipul interventiei chirurgicale, necesitatea
terapiei adjuvante si tipul acesteia.

v’ Baza de date asigura exactitatea informatiei morfopatologice care in combinatie cu datele
clinice poate fi utilizata in determinarea pronosticului.

v Tipizarea exactd a carcinomului endometrial va permite colectarea informatiei epidemiolo-
gice in ceea ce priveste subtipizarea si asocierea cu sindroamele genetice.[2]

v' Colectarea bazei de date despre varianta histopatologica, stadiul tumorii sunt obligatorii
pentru Inrolarea pacientilor in triaj. Utilizarea rapoartelor bine structurate permit extrage-
rea informatiei necesare.[8,9]

Materiale si metode
Am studiat 22 cazuri diagnosticate clinico-imagistic ca si tumori uterine cu histerectomii ulte-
rioare cu sau fara salpinge-ooforectomii.
Rezultate

Toate cazurile de histerectomie au fost expediate in laboratorul de histopatologie in solutie de
formalina, in 17 cazuri din 22 a fost pastrata integritatea anatomica a uterului, in 3 cazuri au fost
marcate anexele. Orientarea macroscopica a fost dificila incepand cu sectionarea orientata, care
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permite descrierea adecvatad a localizarii si dimensiunile leziunilor si finalizand cu localizarea si ori-
entarea anexelor. La evaluarea microscopica in 12 cazuri am identificat autoliza endometrului din
cauza fixarii insuficiente, in toate aceste cazuri uterul avea dimensiuni mari din cauza mioamelor
in grosimea sa. La diagnosticarea carcinoamelor incipiente de endometru nu am avut certitudine
in madsurarea implicarii miometrului cat si distantei de la seroasa, fapt decisiv in managementul
pacientelor. Nici in unul din cazuri n-a fost implicare anexiala si ovariand, aceasta fiind o constatare
pozitiva pentru pronosticul pacientelor.

Discutii

Livrarea specimenelor in sectia de anatomie patologica. Pentru a structura un diagnostic
este absolut necesar sa avem date clinice, care ne pot ghida la toate etapele de procesare a tesutului:
orientarea materialului, alegerea coloratiei, aplicarea metodelor speciale de studiu. Aici se includ
detalii demografice, prezentarea clinicd, rezultatele biopsiilor precedente si investigatiilor radio-
logice despre stadiul tumorii, detalii despre procedura chirurgicald in special despre varianta de
histerectomie efectuatd. De asemenea este de preferinta introducerea datelor referitoare la isto-
ricul familial de cancer si relevarea terapiei hormonale. Natura specimenelor chirurgicale multiple
trebuie inregistrate cu atentie si marcate corespunzator detaliilor de specimen in formular si mar-
cate In conformitate cu locatia anatomica.[1,2]

Pregatirea specimenelor pentru disectie. Tratamentul uzual pentru cancerul endometrial
este histerectomia sau salpinge-ooforectomia bilaterald. Specimenele trebuie transmise in labora-
tor cat de curand posibil. Odata receptionat in stare proaspata sau in solutie de formalina aces-
ta trebuie sectionat n jumatate pentru a facilita fixarea si pastrarea morfologiei tumorale.Carci-
noamele endometriale sunt foarte susceptibile autolizei. Pastrarea adecvata a morfologiei tumorii
este de importanta cruciala pentru subtipizarea si gradarea tumorii. Daca ovarele si trompele sunt
intacte sunt lasate sa se fixeze integral. Uneori unul sau chiar ambele ovare pot contine elemente
tumorale (primar sau metastatic). In aceste cazuri ovarele trebuie procesate ca in caz de tumori
ovariene.[1,2] Sectionarea ovarelor faciliteaza fixarea adecvata a acestora, acest lucru poate fi facut
doar dupa examinarea minutioasa a capsulei ovariene.

Date morfopatologice: elemente de macroscopie. Documentarea tipului de histerecto-
mie: simpla, radicala sau altul. De asemenea, este util sa se inregistreze calea de histerectomie:
abdominald, vaginala sau laparoscopica, deoarece acest lucru poate influenta asupra selectarii bloc-
ului; de exemplu, tesut parametrial sau vaginal nu pot fi prezente in histerectomia laparoscopica.
Aceasta informatie poate fi, de asemenea, importanta pentru evaluarea anumitor parametri histo-
logici, de exemplu, histerectomie laparoscopica manipulata cu balon poate duce la artefacte vascu-
lare de pseudo-invazie.

Detalii despre tumoare. Aspectul macroscopic al tumorii, inclusiv dimensiunea sa maxima,
prezenta sau absenta invaziei miometriale macroscopic vizibile, implicarea cervicala, implicarea
parametriala sau implicarea suprafetei seroase trebuie inregistrate. Exista dovezi ca implicarea /
segmentului uterin inferior istm (SUI) in carcinomul endometrial stadiu precoce este un factor in-
dependent de prognostic pentru implicarea ganglionilor limfatici, recurente la distanta si deces, din
acest motiv prezenta sau absenta acestora trebuie sa se inregistreze.

Este de asemenea importanta si localizarea tumorii In corpul uterin. Trebuie inregistrata ca
SUI/istmica, a corpului uterin, fundica sau cornuald. SUI/istm-portiunea dintre portiunea distala
ingustata si portiunea superioarad a canalului endocervical. Aproximativ 14% dintre carcinoamele
endometriale apar in SUI / istm si acestea sunt mai frecvente asociat cu anomalii genice si Sin-
dromul de cancer colorectal non-polipos ereditar (HNPCC - hereditary non-polyposis colorectal
cancer syndrome) / sindromul Lynch. [2]

Date morfopatologice: elemente de microscopie. Carcinoamele endometriale trebuie sa fie
tipizate In conformitate cu clasificarea OMS. Diagnosticul tumorilor agresive, cum ar fi carcinomul
seros, carcinomul cu celule clare, carcinosarcomul, carcinom nediferentiat si carcinom endome-
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trioid de gradul 3 sunt urmate de interventii chirurgicale radicale, inclusiv limfadenectomie si
omentectomia pelvina si para-aortica in centre oncologice specializate. Carcinoame endometrioide
au, in general, un prognostic mai bun decat carcinoamele cu celule seroase si clare. [5] Carcinomul
endometrial intraepitelial seros este echivalentul carcinomului seros uterin in-situ, care are capaci-
tatea de a metastaza. ,Adenocarcinomul mucinos” se refera la un subtip de adenocarcinom endome-
trioid in care mai mult de 50% din celulele tumorale contin mucina intracitoplasmatic. Multe dintre
adenocarcinoamele endometrioide contin zone mucinoase focale astfel adenocarcinoamele en-
dometrioide si mucinoase fac parte dintr-un spectru. Carcinosarcoamele (tumori Mulleriene mixte
maligne) sunt acum cunoscute a fi neoplasme epiteliale care au fost supuse metaplaziei sarcoma-
toase, elementele epiteliale fiind ,forta motrice”. Carcinomul nediferentiat a fost recent evidentiat ca
fiind o forma agresiva de carcinom uterin. ,Carcinomul mixt” este o tumoare compusa din mai multe
tipuri morfologice. Folosind definitia actuala a OMS, cel putin 10% din tumoare trebuie sa cuprinda
tipul non-dominant de diferentiere. Cu toate acestea, se recomanda ca toate tipurile morfologice sa
fie mentionate in raportul patologic si procentul aproximativ al fiecarei componente, chiar daca re-
spectiva componenta minora cuprinde mai putin de 10% din neoplasm. Acest lucru este important
in sensul ca majoritatea oncologilor administreaza tratament pentru componenta mai agresiva a
tumorii, chiar daca aceasta contine <10% din neoplasm.[7]

Gradarea tumorilor. Gradarea histologica FIGO a fost identificata ca fiind una dintre cele mai
importanti factori de prognostic pentru carcinomul endometrial. Sistemul de gradare FIGO este o
modificare a sistemului de gradare conceput de Grupul de Oncologi Ginecologi, si se bazeaza in
primul rand pe aranjamentul arhitectural al celulelor neoplazice, care produc in mod caracteristic
glande.[7, 8] Gradul 1 este definit ca o tumoare formatoare de glande in care <5% din celulele neo-
plazice formeaza structuri solide, gradul 2, o tumoare in care structurile solide ocupa 5-50%, iar
gradul 3 in care> 50% din neoplasmul este formata din structuri solide de celule neoplazice.

Invazie miometriala si distanta dintre tumoare si tunica seroasa. Profunzimea invaziei tu-
morale Tn miometru a fost in mod repetat dovedit a fi un indicator important de prognostic in carci-
nomul endometrial. Acesta este singurul predictor independent de diseminare hematogena de car-
cinom endometrial si, prin urmare, este un determinant important al terapiei adjuvante.[6] Din acest
motiv se impune un grad inalt de precizie la sectionare, in conditiile in care jonctiunea endometrial-
miometriald nu este rectilinie si grosimea miometrului este variabila pe diferite portiuni ale uterului,
este necesara o abordare multilaterala in procesul de orientare, care este posibila doar in conditiile
pastrarii integritatii anatomice a uterului In timpul manipularilor chirurgicale.

Invazie limfo-vasculara. Invazia limfo-vasculara in miometrul a fost demonstrata in studii rep-
etate de a fi un factor independent de prognostic in adenocarcinoame endometriale. Invazia este o
constatare mai putin frecventa in carcinomul de tip endometrioid si mult mai frecventa in celelalte
tipuri de carcinom (seros, cu celule clare, carcinosarcom), care sunt si mai agresive din punct de
vedere a comportamentului biologic. Este de asemenea crucial sa identificam artifactele de strivire
penru a nu supra-diagnostica tumoarea si a nu exagera cu metode de tratament agresive.

Invazia stromala a cervixului. Implicarea colului uterin de carcinom endometrial este asociata
de un prognostic mai rezervat decat in cazul carcinomului limitat la corpul uterin. Cu toate aces-
tea, tumorile care implica colul uterin trebuie sa aiba alti factori de prognostic cunoscuti, cum ar fi
morfologia agresiva, invazia mai profunda in miometru, o rata mai mare de invazie limfo-vasculara
si raspandire ganglionara spre deosebire de tumorile limitate la corpul uterin. Prezenta implicarii
stromale a colului uterin este un indice pentru brahiterapie adjuvanta si raportarea acestui para-
metru este, prin urmare, obligatorie.

Implicarea seroasei uterine. Seroasa uterina este considerata a fi implicata atunci cand tumoa-
rea patrunde prin stratul seros. [6] Ea apare de obicei secundar invaziei continue miometriale, dar
ocazional, reprezinta implicarea discontinud a tumorii, posibil secundar raspandirii trans-tubale.
Cu o deosebita atentie trebuie de diferentiat implicarea seroasei de contaminare in timpul etapelor
de procesare a specimenelor, care ar putea mima tabloul implicarii tunicii seroase.
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Implicare parametriala. Majoritatea carcinoamelor endometriale sunt gestionate chirurgical
printr-o histerectomie simpla.

Parametrul disecat nu face parte din specimene de histerectomie simpla. Histerectomia radicala
sau histerectomie radicala modificata este realizata pentru carcinomul endometrial atunci cand im-
plicarea de col uterin este suspectati pre-operator. In aceste cazuri, intregul parametru trebuie si fie
supus examenului microscopic.Parametru trebuie studiat cu atentie si in histerectomii de rutina (in
caz de miom banal), ar putea dezvalui metastaze distante In cadrul altor tumori non-ginecologice.

Concluzii

Din multitudinea de parametri decisivi necesari sa fie determinati si documentati cu
acuratete ca fiind indici de pronostic si tactici, este necesar sa fie respectate anumite conditii.
Specimenele chirurgicale trebuie trimise in sectiile specializate integre In mediu de fixare adec-
vat si pot fi sectionate doar de medicul anatomopatolog daca au dimensiuni mari, in caz contrar
tesuturile sufera modificari necrobiotice, fapt care afecteaza grav stabilirea paternului histo-
logic a specimenului. O orientarea adecvata si masurarea macroscopica permite evaluarea par-
ametrilor microscopici necesari pentru stadializare a tumorilor, care induce un management
diferit. Selectarea cantitativa si calitativa a blocurilor permite o vizualizare detaliata si certi-
tudine in evaluarea procentuala a tuturor componentelor tumorale pentru evaluarea gradului
de diferentiere, care de asemenea afecteaza conduita medicala. Fiecare etapa are riscuri de a
tergiversa datele de diagnostic si respectiv poate afecta grav conduita medicala ulterioara.

In aceastd ordine de idei calitatea diagnosticului si respectiv a tratamentului depinde nu
doar de calificarea medicului anatomopatolog dar si de comunicarea dintre diferiti specialisti
la fiecare etapa de diagnostic si nu in ultimul rand de calitatea reactivilor si echipamentului de
laborator. De asemenea este necesar de adoptat un protocol comun pentru a unifica manop-
erele de laborator, interpretarea specimenelor si rapoartelor histopatologice. Astfel am putea
obtine o sporire a calitatii diagnosticului si respectiv a tratamentului, minimalizare a riscului
complicatiilor la toate etapele de asistenta medicald, ceea ce ar creste speranta la viata a pacien-
telor.
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Abstract
TARAXACUM OFFICINALE - A PROMISING SOURCE OF CLOROGENIC ACID

Background: It is believed that a diet rich in antioxidants plays a dominant role in preventing lot of diseases
in particularly, the consumption of products rich in natural antioxidants, such as polyphenols. These components
possess the ability to destroy harmful free radicals that are capable of attacking the healthy cells, causing them to
lose their structure and function.

Chlorogenic acid (CGA), the ester of caffeic acid with quinic acid refers to a related polyphenol family of com-
pounds. It exhibits activities in extensive biological profiles such as DNA protection, neuroprotective, hepatopro-
tective and antidiabetic effects. This compound has been extensively investigated in neurodegenerative diseases
because of its anti-inflammatory activity, which is attributed to microglia activation and antioxidant brain activity.
It was extracted from a wide variety of foods or beverages, including fruits and vegetables.

Medicinal plants are an important source of chemical compounds with varied biological activities, including
antioxidant properties. One of such plants, with multidirectional health effects is Dandelion or Taraxacum offici-
nale. It contains a wide range of phytochemicals with specific biological activities: sesquiterpene lactones possess
anti-inflammatory and antimicrobial properties, triterpenes show a strong anti-altherosclerotic effect, phenolic
acids exhibit strong antioxidant and immunostimulatory properties, coumarins demonstrate antitumor, anti-in-
flammatory, antimicrobial and anticoagulant effect and flavonoids which display an antioxidant activity. The aim of
present research was to establish the amount of CGA in ethanolic extracts of Taraxacum officinale leaves.

Material and methods: this experiment was conducted with extracts prepared from Dandelion’s (Taraxacum
officinale F.H. Wigg) leaves, using ethanol of 20%, 50% and 80% as the extraction solvent. High performance liquid
chromatography method with diode-array UV detection (Agilent 1260) was used to establish the amount of CGA
(mg/g).

Results: The total content of CGA in Dandelion’s leaves was equal to 0,842 mg/g. In case of ethanolic extracts
of 20%, this compound constitutes 0,440 mg/g. The highest amount of clorogenic acid was determined in ethanolic
extracts of 50% (0,602 mg/g). The lowest amount of CGA established in extracts of 80% (0,175 mg/g).

Conclusions: Taraxacum officinale represents a promising source of clorogenic acid, which highest amount
could be established in ethanolic extracts of 50%. Dandelion produce many biological active substancies, but a
complex research which could evaluate their combined actione on different metabolic pathways of human body
lacks, fact which support the necessity of studies extension.

Key words: Taraxacum officinale, leaves, clorogenic acid.

Actualitatea

Acidul clorogenic (CGA) este un polifenol a carui prezenta poate fi detectata intr-o gama vasta de
vegetale, precum cafeaua, merele, vinetele, afinele.

Acest compus exercitda multiple efecte benefice, precum micsorarea tensiunii arteriale si ma-
sei corporale. Studiile recente in domeniu au propus utilizarea acestui acid pentru diminuarea
zaharului seric si In calitate de agent cu efect imunostimulator [1].

Una din plante a carei continut si actiune incitd medicina moderna este Dandelion-ul sau Taraxa-
cum officinale, denumit in popor si papadie. Literatura de specialitate pune in evidenta efectele
benefice ale acestei plante In tratamentul unui sir de tumori, precum adenomul de prostata, neurob-
lastomul, carcinomul pulmonar, mamar si gastric, efecte realizate prin inhibitia invaziei si migratiei
celulare, dereglarea integritatii mitocondriale si stimularea apoptozei. De asemenea a fost descris si
efectul curativ al acestei plante in afectiunile hepatice si artrita reumatoida .

Evaluarea continutului acestei plante ar putea schimba viziunea oamenilor, care trateaza
Dandelion-ul doar in calitate de buruiana nociva. Rezultatele obtinute in cadrul studiului propus
pot servi ca baza pentru dezvoltarea de noi medicamente, cu efecte benefice uluitoare asupra
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diferitor sisteme ale organismului uman, corectand ceea ce a distrus omul, fortificand ceea ce a
creat natura.

Scopul acestei lucrari a constat in evaluarea continutului de acid clorogenic in frunzele
de papadie. Drept rezultat am determinat ca papadia reprezinta o sursa promitatoare de CGA,
continutul maximal fiind obtinut prin extragere cu alcool etilic de 50%.

Material si metode

In calitate de material de studiu au servit 50 g frunze de papadie, colectate dintr-un habitat
natural al Republicii Moldova, in mai 2019. Dupa identificarea botanica, frunzele au fost uscate la
temperaturi de sub 30°C, fara expunere la razele solare. Materialul uscat a fost maruntit cu pistilul in
mojar. Extractele etanolice de concentratii 20%, 50% si 80% au fost preparate simultan la temper-
atura de 40°C, iar continutul de acid clorogenic, exprimat in mg/g a fost evaluat prin metoda HPLC
(high performance liquid chromatography method with diode-array UV detection, Agilent 1260) in
cadrul Centrului stiintific al medicamentului, USMF “N.Testemitanu” (dr. st. farm., Ana Casian si Igor
Casian).

Rezultate si discutii

Continutul total de acid clorogenic in frunzele de papadie a constituit 0,842 mg/g. In cazul extrac-
tului etanolic de 20%, acest compus a atins maxima de 0,440 mg/g. Odata cu cresterea concentratiei
etanolului, a crescut si cantitatea de acid clorogenic extras, acesta atingand cote maximale (0,602
mg/g) in extractele de 50%, cu o descrestere dramatica in solutiile etanolice de 80% (0,175 mg/g).

Actiunile exercitate de CGA asupra proceselor metabolice sunt multiple. Acidul clorogenic
inhiba enzima 11-BHSD1, responsabila de cresterea tensiunii arteriale [2]. Conform datelor publi-
cate de Bouayed et al. (2007) acest compus are proprietatea de a activa receptorul GABA, prin legare
selectiva cu receptorul pentru benzodiazepine, efect soldat cu reducerea nivelului de anxietate [3].
Efectele benefice ale CGA la nivelul sistemului nervos central au fost suplinite si prin cercetarile lui
Shen et al. (2012) care au demonstrat cresterea viabilitatii si rezistentei neuronilor producatori de
dopamina prin inhibitia activitatii microgliei [4]. Mai mult, prin inhibarea acetilcolinesterazei, CGA
este capabil de a Imbunatati functiile cognitive ale creierului [5].

Totodata, Rafferty et al. (2011) a descris abilitatea acidului clorogenic de a stimula sinteza pepti-
dei GLP-1 (glucagon like peptide-1), care la randul sau creste continutul de insulina in sange, astfel
diminuand continutul de glucozi [6]. In opinia lui Ohnishi et al. (2006) efectele acestui compus
asupra metabolismului glucidic sunt multiple, insa au la baza capacitatea CGA de a bloca enzima
a-glicozidaza, responsabila pentru scindarea carbohidratilor [7].

O alta actiune promitdtoare a acestui compus a fost comunicata de Cho et al. (2010), care au
demonstrat capacitatea acidului clorogenic de a activa receptorul PRAP-alpha (peroxisome prolifer-
ator-activated receptor alpha), efect soldat cu cresterea temperaturii si micsorarea masei corporale
[8]. Aceste date sunt sustinute si prin rezultatele publicate de Shengxi Meng et al. (2013), care au
demonstrat efectul benefic al CGA 1n scaderea ponderala prin diminuarea nivelului de trigliceride,
VLDL si LDL-colesterol [9]. Complementar, Cho et al. (2010) au determinat ca acest compus inhiba
eficient FAS (fatty acid synthase), actiune soldata cu blocarea absorbtiei si producerii de lipide, pre-
cum si stimularea beta-oxidarii, toate in complex diminuand masa corporald. Conform datelor pub-
licate de Shengxi Menget al. (2013), CGA are capacitatea de a bloca HMG-CoA, enzima responsabila
de sinteza colesterolului, de altfel aceasta fiind tinta multiplelor medicamente anti-statinice.

Toate efectele exercitate de catre CGA 1nsa pot fi complementate la infinit gratie continutului
aditional de substante, izolate din frunzele de pdpadie: triterpenele (taraxasterol, izolactucerol,
precum si acetatii, 16-hidroxi-derivatii corespunzatori), sterolii (sitosterol, stigmasterol), caroten-
oidele, flavonoidele (7-D-glucozidele apigenolului si luteolinei), acidul cafeic, vitaminele C, B1, B2,
E, rasini, ceara, cauciuc, alcool, proteine, Fe, Ca, Mn, B, Mg, Cu, Mo, Co, Nij, Sr....
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Daca functia substantelor indicate a fost descrisa in literatura de specialitate frecvent, atunci
combinatia acestora, inclusiv cu acidul clorogenic este subiectul a multor studii prospective.

Concluzii

Taraxacum officinale reprezinta o sursa promitatoare de acid clorogenic, continutul caruia at-
inge cote maximale la extragere in solutii etanolice de 50%. Cercetarile complexe care ar reflecta
actiunea combinatd a tuturor substantelor generate de Dandelion asupra diverselor verigi meta-
bolice ale organismului uman absenteaza, ceea ce sustine continuarea studiilor in acest domeniu.
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Abstract
MOLECULAR SUBTYPES DEVELOPED BY LOBULAR INVAZIVE BREAST CANCER

Background: Invasive lobular (ILC) and ductal (IDC) carcinoma are the two main histological subtypes of
breast cancer. ILC are typically of low histological grade and mitotic index. It expresses estrogen and progesterone
receptors (ER and PR) and rarely shows HER2 protein overexpression or amplification. These features suggest a
good prognosis, yet some studies show that long-term outcomes of ILC are inferior to stage-matched IDC. Different
molecular profiles developed by these two types of carcinoma, suggests different subtypes, which could have diffe-
rent outcomes. The aim of present study was the establishment of molecular subtypes developed by invasive lobular
carcinomas.

Material and methods: there were examined primary tumors of 18 patients with lobular invasive carcinoma,
using conventional histological and immunohistochemical techniques. By Leica Bond-Max (Leica Microsystems
GmbH, Wetzlar, Germany) autostainer we determined the expression of ER, PR, HER2, CK5 and Ki67 receptors,
which have been clustered into molecular subtypes in accordance with StGallen, 2013 recommendations.

Results: ILC developed Luminal subtypes in 14 cases/77,8%. Luminal B/Ki67 subtype was determined in 8
cases/44,4%, Luminal A in 5 cases/27,8% and single tumors showed Luminal B/HER2, 5NP and Basal-like charac-
teristics. Two tumors were described as HER2 positive.

Conclusions: Luminal B/Ki67 subtype is the most frequent profile developed by invasive lobular carcinoma.
These findings suggest high aggressivity and bad prognosis.

Key words: lobular breast carcinoma, immunohistochemistry, molecular subtypes.

Actualitatea. Tumorile invazive clasice de glanda mamara, cel mai frecvent diagnosticate si stu-
diate 1n oncologie sunt carcinomul invaziv ductal (50-80%) de tip NST (no special type) si lobular
(ILC) (5-15%) [1, 2].

Tumorile lobulare dezvolta frecvent reactii desmoplazice severe si sunt caracterizate morfo-
logic prin celule mici, discohesive, deseori aranjate intr-un “sir indian”, ce pot prezenta ocazional o
vacuola de mucus perinuclear. Comparativ cu carcinomul de tip NST, ILC este diagnosticat mai greu
prin tehnici de rutind, cum ar fi mamografia. Astfel, afectiunile neoplazice lobulare sunt mai frecvent
intalnite la persoane in varsta si din pacate in stadii clinice avansate. Aceste entitati nozologice au
la baza terapia personalizata contemporand, care combina frecvent tratamentul hormonal si chimi-
oterapia atat pentru tumori NST, cat si ILC. Totusi, ultimele reactioneaza mai slab la tamoxifen si
tratamentul neoadjuvant. Mai mult, metastazele dezvoltate de ILC poseda afinitate pentru ovare si
tractul gastro-intestinal, spre deosebire de tumorile NST care manifesta tropism pentru ficat, oase
si creier. Studiile in domeniu au relatat ca, tumorile in cauza se deosebesc si dupa profilul molecular
[3]. Astfel majoritatea ILC nu expreseaza E-cadherina, relativ rar (cca 10%) prezinta HER2, si mai
frecvent ca tumorile NST sunt estrogen si progesteron pozitive.

Cele relatate indica ca intre tumorile de tip NST si ILC sunt deosebiri morfologice, genetice, iar
profilul molecular diferit sugereaza ca si subtipurile generate de aceste tumori ar putea fi diferite.
Studiile in domeniu ar facilita rafinarea si ajustarea tratamentului personalizat. Scopul prezentei
lucrdri a constat in determinarea subtipurilor moleculare dezvoltate de carcinoamele mamare in-
vazive lobulare. Drept urmare am determinat ca, profil molecular caracteristic ILC este Luminal B/
Ki67, ceea ce presupune agresivitate inalta si un pronostic nefavorabil pentru pacient.

Material si metode. In calitate de obiect de studiu a servit materialul biologic (tumora primara)
prelevat postoperatoriu in incinta IMSP Institutul Oncologic din RM pe parcursul anilor 2013-2014
de la 18 paciente cu varsta cuprinsa intre 33-86 ani. Au fost selectate cazurile diagnosticate cu car-
cinom mamar invaziv de tip lobular, fara chimio- sau radioterapie premergatoare. Tesuturile prel-
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evate au fost fixate timp de 24-48 ore In formalina tamponata 10%, PH 7,2-7,4. Materialul a fost
inclus in Paraplast High Melt (Leica Biosystems). Sectiunile seriate (realizate cu microtomul Shan-
don, HM355S Automatic Microtome, Thermo Scientific, USA) cu grosimea de 3-5 microni au fost
etalate pe lame silanate (S3003, Dako, Denmark). Toate sectiunile au fost colorate initial prin me-
toda clasica, cu hematoxilina-eozina utilizand hematoxilina Harris (HHS32, SigmaAldrich) si eozina
CS701 (Dako, Denmark). Toate procedeele de deparafinare, demascare si vizualizare s-au efectuat
automat, utilizand Leica Bond-Max (Leica Microsystems GmbH, Wetzlar, Germany) autostainer: de-
parafinarea in 2 bai de Bond Dewax Solution (cod AR9222) a 5 minute fiecare, urmata de 3 bai in
alcool de 100%, 90% si 70% de 2 minute fiecare, finisate cu rehidratare de 5 minute in apa. Pentru
blocarea activitatii peroxidazei endogene sectiunile au fost tratate timp de 5 minute cu Dako REAL™
Peroxidase-Blocking Solution (S2023, Dako). Contracolorarea nucleilor s-a efectuat cu hematoxilina
Mayer, modificata dupa Lille (HMM500, ScyTek Laboratories, Inc.). Ulterior piesele histologice au
fost deshidratate manual in serii crescute de alcool etilic (70-100%), clarificate cu xylen si montate.
Pentru montarea pieselor am folosit solutia Leica CV Mount (Leica Biosystems, cod 14046430011).
In studiu au fost utilizati anticorpii: Er/6F11 (cod PA0151), Pr/16 (cod PA0312), HER2/Polyclo-
nal rabbit anti-human c-erbb-2 oncoprotein (cod A0485), Ki67 /K2 (cod PA0230), CK5/XM26 (cod
PA0468), 3 sisteme de demascare (Bond Epitope Retrieval Solution 1, 2 (Leica Biosystems, New-
castle Upon Tyne, UK)/20 min/RTU, Dako EnVision™ FLEX Target Retrieval Solution, Low pH/20
min/97 °C) si un sistem de vizualizare (Bond Polymer Refine Detection System (Leica Biosystems,
Newcastle Upon Tyne, UK), 15 min/RTU).

Cuantificarea celulelor marcate cu ER, PR si Ki67 s-a efectuat in baza metodei propuse de Suciu
et al. [4]. Evaluarea numerica a markerilor hormonali pentru ER si PR s-a finalizat prin calcularea
scorului Allred [5]. Procedeele imune pentru HER2 au fost efectuate automat cu LeicaBond Ora-
cle Her2 IHC System (LeicaBiosystem). Statusul HER2 a fost interpretat in baza recomandarilor
Societatii Americane a Oncologilor Clinicisti (ASCO) [6].

La clasificarea subtipurilor moleculare s-au luat in consideratie recomandarile lui Goldhirsch et
al. (2013), delimitand urmatoarele entitati nozologice: Luminal A, Luminal B, HER2 pozitiv, Basal-
like si S5NP (cu fenotip 5 negativ) [7].

Rezultatele studiului au fost stocate si grupate in baza de date MS Access 2007 (Microsoft Office
2007). Analiza statistica s-a efectuat cu ajutorul soft-ului Winstat 2012.1 (R. Fitch Software, Bad
Krozingen, Germany). Pentru evidentierea gradului de asociere dintre valorile markerilor utilizati
in studiu am efectuat teste de corelatie a rangurilor (coeficient Spearman (r)). Pentru separarea
cazurilor dupa activitatea proliferativda, marcata (>14) sau redusa (<14) am utilizat pragul de 14
celule tumorale Ki67 pozitive. Pentru toate procedeele statistice valoarea de prag pentru rezultatele
semnificativ statistice a fost stabilita la un p<0,05.

Rezultate si discutii. In studiul de fati carcinoamele lobulare cel mai frecvent au dezvoltat pro-
filuri moleculare de tip Luminal - 14 cazuri/77,8%. Stratificarea acestor cazuri a pus in evidenta
ca tumorile lobulare cel mai frecvent dezvolta caracteristici moleculare de tip Luminal B (9 cazu-
ri/50%), dintre care subtipul Luminal B/Ki67 a constituit majoritatea (8 cazuri/44,4%). Subtipul
Luminal A a fost determinat in 5 cazuri/27,8%, iar tumorile Luminal B/HER2, Basal-like, 5NP au
fost determinate in cazuri unitare. Profilul HER2 a fost pus in evidenta in 2 cazuri.

Eseul statistic a pus in evidenta corelatii pozitive, credibile dintre subtipul molecular al tumorii
si valorile expresiei ER (r =0,51, p=0,015), PR (r =0,43, p=0,037) . Aceasta presupune cd, odata cu
diferentierea Luminald a carcinomului, celulele tumorale prefera sa expreseze ER si PR, totodata
tind sd piarda HER2 (r =-0,47, p=0,024) si dezvolta un grad histologic slab de diferentiere (r =-0,39,
p=0,053.

Varsta medie a pacientelor care au dezvoltat tumori Luminale A a constituit 55,8+3,2 ani. Aceste
tumori au evoluat in exclusivitate cu grad G1 si G2 de diferentiere histologica. In cazul dat tabloul
morfologic a fost complementat de rezultatele imunohistochimice, indicele de proliferare Ki67 in-
A a fost depistat un singur caz de expresie simultanad de rand cu ER, PR si a citokeratinei bazale CK5,
ceea ce impune diversificarea acestui subtip drept BasoLuminal.
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Subtipul Luminal B a fost descifrat la 9 paciente cu varsta cuprinsa in limitele 68,8+1,9 ani. Cara-
cteristic acestui subtip ia fost agresivitatea inalta: 8 din 9 cazuri au fost cuantificate cu grad histolog-
ic G3, 1 caz - G2. Aceste date au fost complementate imunohistochimic prin indicele de proliferare
Ki67 1nalt, statistic Inregistrat la cote de 41,8+5,4 si mediana 36. Eseul de corelare a pus in evidenta
legdtura inversa dintre gradul histologic de diferentiere si expresia HER2 (r =-0,75, p=0,01). Astfel,
tumorile Luminale B, odata cu cresterea agresivitatii tind sa piarda receptorul epidermal 2. O alta
corelatie statistica, dar pozitivd dupa sens s-a determinat dintre ER si PR (r =0,75, p=0,01).

Subtipurile HER2 si Triplu negativ nu au fost descrise statistic din motivul numarului mic de
cazuri: unitar pentru 5NP, Basal-like si 2 cazuri HER2.

Carcinomul mamar invaziv lobular prezinta particularitati histologice si moleculare distinctive
comparativ cu tumorile ductale, cum ar fi absenta proteinei de adeziune E-cadherina. O caracteristica
importanta a acestei tumori, sunt si recurentele tardive frecvente. Recent, Ciriello et al. (2015) au
descris 3 subtipuri moleculare, care conform autorilor sunt caracteristice carcinomului lobular:
reactive-like, imun si proliferativ. Aceasta sustine afirmatia lui Zhu et al. (2019) precum ca tumorile
lobulare poseda o heterogenitate vadita, care necesita studii aditionale in domeniu [8].

Ipoteza potrivit careia tipurile morfologice de cancer mamar au drept sursa domenii microana-
tomice distincte ale glandei mamare a fost contestata de Wellings et al. (1975), care au demonstrat
ca vasta majoritate a cancerelor invazive de san, precum si presursorii “in situ”, au origine in uni-
tatea terminala ductal-lobulara, indiferent de tipul histologic [9]. Dupa Visvader ].E. (2009) mul-
titudinea subtipurilor tumorale reflecta atat diverse profiluri mutationale, cat si originea celulara
diferita [10]. Insa in cazul ILC acestea implicd combinatii comune cu tumorile NST, dar diversifica
problemele de diagnostic si tratament prin propriile variatii moleculare, genetice, morfologice. Sor-
lie et al. (2003) au evidentiat valoarea pronostica diferita a fiecarui subtip, totodata punand bazele
unui tratament personalizat. Totusi variatiile de profil molecular si subtip dezvoltate de ILC indica
necesitatea continuarii studiilor In acest domeniu. Implementarea programelor de screening si pro-
filaxie, precum si a noilor scheme de tratament a micsorat mortalitatea cauzata de cancerul mamar.
Insa rata actuald a incidentei si mortalititii oricum plaseazi acest tip de cancer in topul afectiunilor
maligne, iar tumorile lobulare sunt lideri ai acestei statistici nefaste.

Concluzii. Carcinomul mamar lobular invaziv manifesta cel mai frecvent un profil molecular
caracteristic subtipului Luminal B/Ki67, ceea ce presupune agresivitate Inalta si un pronostic nefa-
vorabil.
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Abstract

Background: The umbilical cord is a unic organ that contains two arteries and a vein, embedded in a hydrated
extracellular substance known as the gelatinous substance Wharton. The structure of the umbilical cord can vary
depending on: the number of umbilical arteries, the length and diameter of the cord. Human umbilical vessels di-
ffer structurally from the most human body vessels. The aim of the study was to describe the microscopic features
of umbilical vessels, as well as other structural components of the umbilical cord.

Material and methods: Our study included a number of 20 specimens of human umbilical cords obtained
from term pregnancy. Specimens were fixed in buffer formalin and paraffin embedded. Specimens were stained
with hematoxylin-eosin, Masson Trichrome and silver impregnation Gordon-Sweet. Microscopic examination and
imaging was performed with Nikon Eclipse E600, 2 and Nikon Eclipse 80i microscopes.

Results: Our histological study highlighted the morphological features of the umbilical vessels. In the struc-
ture of umbilical vessels lacked the adventitia, external elastic membrane, and vaso-vasorum. The thickness of
the intima varied in the umbilical arteries. In addition, the intima was partially folded forming longitudinal folds
that narrowed and distorted the lumen of the arteries. In the intima structure were observed smooth muscle cel-
Is, whose number was higher in the umbilical arteries. The thickness of media in the veins was much lower than
in the arteries. The tunica media of the umbilical vessels mainly consisted of smooth muscle cells, reticular and
collagen fibers and mucopolysaccharide of amorphous substance. The tunica media of arteries was organized into
two layers: internal, well highlighted, that contained circularly arranged smooth muscle cells, and external - with
longitudinally oriented myocytes.

Conclusions: Umbilical vessels are mature blood vessels, which undergo a continuous remodeling process
throughout the gestation period. The remodeling of the umbilical vessels is initiated and supported by endothelial
factors.

Key words: umbilical cord, umbilical artery, umbilical vein, Wharton'’s jelly, amniotic epithelium.

Actualitatea

Cordonul ombilical este un organ unic cu arhitecturi interne complicate, dar si componente
structurale sofisticate. Cele din urma, definesc functia cordonului ombilical in perioada sarcinii. De
obicei, cordonul ombilical contine doua artere si o veng, incorporate intr-o substanta extracelulara
mult hidratata cunoscuta sub numele de substanta gelatinoasa Wharton. Initial, sunt prezente doua
vene ombilicale, dar in timpul sarcinii cea de-a doua vena se atrofiaza [1].

Vasele ombilicale umane difera structural de majoritatea vaselor de acelasi calibru din organis-
mul uman.

Aceste vase contribuie la formarea lichidului amniotic prin transudarea fluidului la nivelul en-
doteliului [2].

0 alta caracteristica remarcabila a cordonului ombilical este absenta totala a inervatiei, ceea ce
determina ca reglarea si medierea comunicarii Intre mama si fat sa fie realizata exclusiv hormonal.

Structura cordonului ombilical poate varia in functie de: numarul arterelor ombilicale, de lungi-
mea si diametrul cordonului, precum si de directia si numarul de spirale ale cordonului [3]. Vase-
le ombilicale necesitd mecanisme sofisticate de protectie impotriva fortelor externe generate de
miscarile fetale si contractiile uterine [4].

In special, sunt necesare structuri prezente la nivel de cordon ombilical care vor limita ingusta-
rea lumenului vasului fetal, astfel mentinand fluxurile de sange ombilical atat venos cat si arterial.
Recent, Dado si colab. [5] au investigat in vitro efectele unor forte aplicate din exterior (precum,
compresia, rdsucirea si intinderea longitudinald) asupra fluxului veno-ombilical la fetii umani. Ei
au observat cd, la deformarea inalta a cordonului, fluxul venos scade I1n mod semnificativ odata
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cu scaderea constanta a presiunii aplicate, in schimb nu a fost obtinuta nicio corelatie intre fluxul
venos si intinderea cordonului.

In prezent, se regisesc multe date despre structura vaselor ombilicale umane din trimestrul I-1I
de sarcing, si mult mai putine publicatii relateaza despre particularitatile morfologice ale vaselor
ombilicale in sarcinile ajunse la termen.

Scopul studiului a fost descrierea particularitatilor microscopice ale vaselor ombilicale, precum
si a altor componente structurale ale cordonului ombilical in sarcinile la termen.

Material si metode

Studiul dat a inclus un numar de 20 de cordoane ombilicale umane obtinute din sarcini la ter-
men. Materialul biologic a fost prelevat in primele 4-5 ore dupa nastere, pentru a evita aparitia
modificarilor biochimice postmortem, ce survin Tnaintea celor structurale.

Procesarea primara a materialului a fost similara pentru toate metodele morfologice, histochim-
ice utilizate in studiu. Specimenele prelevate au fost fixate in formalina neutra de 10% timp de 48
de ore, ulterior fiind incluse In parafina dupa metoda standard.

Din fiecare bloc s-au realizat sectiuni cu grosimea de 5um, care au fost montate pe lame histo-
logice uzuale.

Pentru studierea morfologiei histologice sectiunile au fost colorate cu hematoxilina eozina. Pen-
tru a evidentia gradul de colagenizare a vaselor s-a efectuat coloratia tricroma Masson.

Rezultatul coloratiei a fost colorarea fibrelor de colagen in albastru, colorarea nucleilor in albas-
tru-violet si colorarea celulelor musculare netede in rosu.

Pentru evidentierea fibrelor reticulare s-a efectuat impregnarea argentica Gordon-Sweet. Rezul-
tatul impregnarii a fost colorarea fibrelor reticulare in negru.

Examinarea microscopica si obtinerea imaginilor a fost efectuata cu microscoapele Nikon Eclipse
E600, 2 si Nikon Eclipse 80i. Imaginile au fost captate in format JPEG.

Rezultate si discutii

Vasele ombilicale difera structural de alte vase ale organismului, iar studiul nostru histolog-
ic a evidentiat particularitatile morfologice ale vaselor ombilicale. Aceste vase au fost lipsite de
adventitie, membrana elastica externa, si vaso-vasorum. De asemenea aceste vase nu se ramifica
pe intreg traiect al siu. In sectiune transversald vena ombilicala a fost observati cu un lumen larg,
diametrul vasului fiind mai mare, iar grosimea peretelui a fost mai subtire comparativ cu artera
ombilicala.

Arterele ombilicale au fost 1n mod clar mai mici decat vena, iar lumenul lor avea o forma
neregulatd. Imediat dupa nastere, arterele ombilicale sufera constrictii neregulate mecanismul
carora nu este complet inteles. Se presupune ca presiunile transmurale crescute exercitate asupra
arterelor ombilicale duc la vasoconstrictie. In plus, un sir de substante determina vasodilatatia sau
vasoconstrictia vaselor ombilicale.

Substantele cu efect vasodilator sunt: serotonina, angiotensina, oxitocina, prostaglandinele, ox-
idul de azot si polipeptida natriuretica atriald. Angiotensina I, 5-hidroxitriptamina (5-HT), trom-
boxanul, europeptida Y si endotelina-1 sunt substante vasoconstrictoare, functiile carora sunt inca
in discutie. De asemenea se presupune ca agentii vasoconstrictori functioneaza ca mediatori de
inchidere a circulatiei placentare la nastere [6].

Vasele ombilicale au fost tapetate de endoteliu, reprezentat de endoteliocite cu nuclee proemi-
nente la nivel de artere si nuclee cu aspect aplatizat in venele ombilicale. Gebrane-Younes si colab.
[7] au relatat despre numarul neobisnuit de mare de organite in celulele endoteliale atat al artere-
lor, cat si al venelor ombilicale.

Astfel, particularitatile structurale ale endoteliului vaselor ombilicale contribuie la formarea li-
chidului amnionic datorita transudarii fluidului prin peretii vaselor.

Grosimea intimei a variat in arterele ombilicale. De asemenea, aici, tunica intima a fost partial
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pliatd formand pliuri longitudinale care ingustau si distorsionau lumenul arterelor. In componenta
intimei au fost observate si celulele musculare netede, al caror numar a fost mai mare in arterele
ombilicale.

Miocitele netede de la nivelul intimei nu erau organizate in fascicole, frecvent fiind dispuse soli-
tar si inconjurate de o cantitate semnificativa de matrice intercelulara. Acestea aveau dimensiuni
mult mai mici comparativ cu celulele musculare netede de la nivelul mediei, frecvent prezentand
nucleu picnotic.

Matricea intercelulara localizata intre miocite era preponderent reprezentata de fibrele de cola-
gen. In arterele ombilicale membrana elasticd internd avea un caracter discontinuu sau alocuri era
total absenta spre deosebire de vena, unde aceasta s-a observat a fi continua.

Grosimea mediei in vene a fost mult mai redusa decat in artere. Media vaselor ombilicale in
principal a fost constituita din miocite netede, fibre reticulare si de colagen si substanta amorfa
mucopolizaharidica. Celulele musculare netede mature ale mediei erau dispuse circular si longitu-
dinal si formau straturi. In media arterelor au fost identificate doui straturi: intern, bine evidentiat,
cu miocite dispuse circular, si extern cu miocite orientate longitudinal.

Printre celulele musculare netede au fost observate multiple spatii aranjate neregulat, ce
contineau putine fibre, si multipla substanta fundamentala mucopolizaharidica. Aceste spatii con-
fereau matricei intercelulare ale mediei un aspect spumant si destramau straturile mediei in multi-
ple lamele, alcatuite din 2-3 randuri de miocite.

Aspect caracteristic in special pentru artere ombilicale. Absenta concordantei in aranjamentul
celulelor musculare netede din intima si medie este un criteriu al imaturitatii vasului.

Vasele ombilicale din sarcinile la termen, in cea mai mare parte, erau organizate in doua tunici:
intima si media.

Figura 1. Aspecte morfologice ale vaselor ombilicale:
a) arterd ombilicald: b) vend ombilicald, Coloratie HE, x10;
(c-d) variatii in organizarea tunicii medii in vasele ombilicale - (c) vend; (d) arterd;
Coloratie tricromd Masson. (c)x20; (d)x10.
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Roach [8] presupune ca colabarea vaselor ombilicale, precum si caracterul pliat al arterelor om-
bilicale se datoreaza proeminentelor de la nivelul intimei (presupusele supape ale lui Hoboken),
care faciliteaza inchiderea vaselor ombilicale la nastere.

Totusi, fenomenul de inchidere postpartum a vaselor ombilicale este cel mai bine explicat prin
contractia componentelor musculare atat din zona intimei, cat si din medie. Supapele Hoboken
reprezinta mici proeminente ale peretelui vascular in forma de semilung, care apar predominant in
artere si mai rar in venele ombilicale.

Proeminentele Hoboken nu pot fi considerate supape (valve) adevarate deoarece ele nuimpiedica
circulatia sangelui [1].

Fiecare vas ombilical a fost Inconjurat de manson de fibre de colagen dispuse spiralat. Fibrele de
colagen au fost distribuite neuniform in peretele vaselor ombilicale.

Astfel, sub membrana bazala a endoteliului, stratul intern al intimei, precum si In straturile
periferice ale mediei s-a evidentiat densitate cea mai mare. Impregnarea argentica a identificat si
studiat fibrele reticulare. Acestea au fost vizualizate nemijlocit In apropierea celulei musculare net-
ede, respectand conturul miocitului. Raportam ca, cantitatea fibrelor reticulare din intima era mult
redusa, pina la disparitie, pe alocuri.

Cordonul ombilical era acoperit de epiteliu amnionic. Acesta din urma varia de la un epiteliu
simplu columnar pana la un epiteliu simplu cubic, alocuri, in segmentele proximale ale cordonului
ombilical, epiteliul era stratificat cubic.

Epiteliul, prin intermediul tesutului conjunctiv, era ferm atasat de substanta Wharton. In lit-
eratura de specialitate se regasesc date despre celulele componente ale epiteliului. Astfel, Parry
si Abramovich [9] relateaza despre doua tipuri de celule principale. Contrar teoriilor anterioare
existente, ei sugereaza ca aceste celule sunt sarace in organite si respectiv nu au functii distincte,
precum si nu sunt implicate in procesele de reglare a apei.

Astfel, faptul ca in portiunea proximala a cordonului substanta gelatinoasa contine un volum
mai mare de apa este datorat altor cauze si mecanisme. In acest context, este interesant de remarcat
faptul ca Gebrane-Younes si colegii sai [7], studiind ultrastructurile endoteliului vaselor ombilicale
si a altor componente ale peretelui, au sugerat existenta unei transudatii fluide considerabile din
vasele ombilicale 1n fluidul amnionic.

Dezvoltarea venelor ombilicale apare urmare procesului de remodelare vasculara initiat de
stresul hemodinamic al circulatiei fetoplacentare si sustinut continuu de un mediu bogat in celule
stem, care 1si au originea in sangele ombilical si/sau celulele mezenchimale ale substantei gelati-
noase Wharton.

Este bine cunoscut faptul ca sangele din cordonul ombilical contine celule stem hematopoietice
si celule precursoare endoteliale [10].

Mai mult, celulele mezenchimale pot achizitiona fenotip endotelial-like prin intermediul
tranzitiei mezenchim-endoteliala [11].

Acest proces de tranzitie se caracterizeaza prin pierderea aderentelor celula-celula si modificari
ale polaritatii celulei. Markerii celulelor endoteliale, cum ar fi caderina si PECAM-1 sunt reduse, in
timp ce se induce expresia markerilor celulelor mezenchimale, cum ar fi actina musculara neteda
(aSMA) si calponina.

Celulele musculare netede reprezinta principalele celule stromale ale peretelui vascular care
indeplinesc functii structurale si fiziologice.

Acestea sintetizeaza matricea extracelulara si creste rezistenta peretelui la presiunea ridicata a
sangelui circulant [1,12].

In plus, miocitele vasculare poseda functie fibroblastica producand colagen si elastina, prin ur-
mare continutul de colagen din peretele vasului reflecta gradul de maturitate al miocitului [13].

Adventitia vaselor ombilicale a fost Tnlocuita de componenta fibroasa a substantei Wharton.
Cresterea semnificativa a diametrului cordonului ombilical, este frecvent asociata cu cresterea
cantitatii substantei gelatinoase.
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Majoritatea celulelor substantei Wharton aveau un aspect fusiform (asemanator fibroblastelor)
si erau localizate Tn apropierea peretilor vaselor ombilicale.

Concluzii

Structura microscopica a vaselor ombilicale umane evidentiaza prezenta in cordonul ombilical
a unor vase sangvine mature, care alocuri pastreaza caractere imature.

Vasele ombilicale sunt supuse unui proces de remodelare continua pe tot parcursul perioadei de
gestatie, atingand maturitate in al treilea trimestru de sarcina.

Aceasta remodelare este initiata de factori endoteliali care influenteaza; celulele musculare net-
ede ale mediilor, celulele stem din substanta gelatinoasa Wharton si care circula in sangele din cor-
donul ombilical.

10.
11.

12.
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Abstract

Background: Prostate adenocarcinoma often is accompanied by chronic inflammatory processes. Inflamma-
tory cells, in a certain phase of inflammation, achieve a cooperative relationship not only with the tumor cells, but
also with the stromal and endothelial cells, in the idea of creating of the suitable microenvironment for the deve-
lopment and progression of cancer. The aim of the study was the quantitative and qualitative characterization, as
well as identification of the prognostic value of CD68* macrophages in prostate adenocarcinoma.

Material and methods: Our study included a number of 73 biopsies from patients with a prostate cancer.
Specimens were fixed in buffer formalin and paraffin embedded. For immunostaining were used the monoclonal
antibody anti-CD68. Macrophages were quantified in the peritumoral and intratumoral areas of the prostate can-
cer stroma. The results were analysed statistically.

Results: The high total density of macrophages was largely determined by the increased number of macroph-
ages in the intratumoral areas. To assess the prognostic value of macrophages in the prostate adenocarcinomas
was accomplished a correlation between the total number of CD68* macrophages and the Gleason score, thus were
obtained a statistically significant correlation (p = 0.001). Also, statistically significant correlation was obtained (p
=0.001) between peritumoral CD68* macrophage density and intratumoral CD34"* vessels.

Conclusions: The increase in CD68* macrophage density and the significant association of their density with
the histological grade of the tumor allows us to consider these cells as a prognostic factor in prostate carcinomas.

Key words: prostate cancer, macrophage, CD68* cells, TAM, stroma.

Actualitatea

Procesul inflamator cronic este o conditie importanta pentru dezvoltarea tumorii, iar celulele
sistemului imun influenteaza procesul de cancerogeneza atat in sens pozitiv, cat si negativ [1,2].
Micromediul tumoral este infiltrat, in principal, de macrofage, neutrofile, celule natural killer (NK),
celule dendritice, mastocite, limfocite T si B. Aceste celule sunt atrase de citokinele pro-inflama-
torii secretate de celulele tumorale [3]. Procesul de inflamatie cronica este orchestrat de o varietate
mare de molecule, precum: chemokinele, citokinele, factorii de crestere, oxigenul reactiv, etc. Toate
aceste molecule pot declansa angiogeneza tumorald, deteriorarea ADN-ului, mutatii genice, pre-
cum si perturba homeostazia locala [4]. Macrofagele reprezinta celulele imune implicate in reglarea
procesului inflamator. Ele predomina in micromediul tumoral.

Macrofagele sunt celule ce apartin seriei mieloide si care deriva din progenitorii CD34+ ai
maduvei osoase [5]. Ele au o capacitate remarcabila de a recunoaste si de a raspunde la o gama
larga de stimuli, exprimand o varietate de receptori intracelulari si de suprafata. Macrofagele sunt
celule active cu o durata lunga de viatd, capabile sa-si moduleze proprietatile la contactul lor cu
diverse tipuri de celule, dar si cu matricea extracelulara. Heterogenitatea intrinseca a macrofagelor
este determinata de interactiunile reciproce realizate cu celulele vecine, inclusiv macrofagele locale,
diverse microorganisme, particule sterile si mediatori solubili.

Macrofagele asociate tumorii (TAM) au un rol semnificativ in initierea si progresia tumor-
ii. Cu toate acestea, semnificatia clinica a TAM in diferite tipuri de cancer nu este inca pe deplin
determinata. Studiul nostru a fost conceput pentru a determina daca densitatea TAM poate fi con-
siderat factor de prognostic la barbatii cu cancer de prostata supusi prostatectomiei radicale.
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Material si metode

Studiul dat a inclus un numar de 73 cazuri de carcinom de prostatd. Gradarea histologica a
carcinomul de prostatad reprezinta un pas important in definirea diagnosticului si prognosticului.
Specimenele cu carcinom au fost divizate In 2 grupe: adenocarcinoame acinare si carcinoame non-
acinare. Adenocarcinoamele acinare au fost diferentiate histologic, cu aplicarea scorul Gleason,
in: bine-diferentiate (Gleason 2-5), mediu-diferentiate (scor Gleason 6-7) si slab-diferentiate (scor
Gleason 8-10). Carcinoamele non-acinare au fost considerate cancere slab-diferentiate. Fragmentele
biopsice, dupa fixare In formalina tamponata 10%, au fost procesate primar respectand procedurile
standard. Din fiecare bloc s-au realizat sectiuni cu grosimea de 5um, care au fost montate pe lame
histologice si lame silanate (pentru coloratiile imunohistochimice). Profilul histopatologic s-a reali-
zat pe sectiuni colorate cu hematoxilina-eozina.

Studiul imunohistochimic a inclus anticorpul monoclonal anti-CD68 (clona 514H12, predilu-
at, Leica Biosystem Newcastle Ltd, Newcastle Upon Tyne, UK). Aplicarea anticorpului primar a fost
precedata de demascarea prin Bond Epitope Retrieval Solution 2 — 20 minute. Dupa incubarea cu an-
ticorpul primar - 20 minute, a fost utilizat sistemul de lucru compatibil de tip Bond Polymer Refine
Detection System (Leica Biosystems, Newcastle Upon Tyne, UK) pentru vizualizare, iar cromoge-
nul folosit a fost 3,3” diaminobenzidina dihidroclorid. Contracolorarea s-a realizat cu hematoxilina
Lille’s modificati. Intreaga tehnicd imunohistochimici s-a efectuat cu DakoCytomation Autostainer.
Produsul final al reactiei a constat in colorarea celulelor in brun. Macrofagele CD68+ au fost anali-
zate in ariile peritumorala si intratumorala. Examinarea microscopica a fost realizata folosind mi-
croscopul Nikon Eclipse E600.

Densitatea celulelor CD68+ a fost studiata prin metoda hot-spot. Initial, era identificat campul
cu cea mai mare densitate celularg, la o marire microscopica x100, ulterior celulele imunomarcate
au fost numarate in 3 campuri, la marirea microscopica x400. Valoarea medie a celor trei campuri
a fost utilizata ca date pentru analiza. Din evaluare au fost excluse macrofagele CD68+ localizate in
apropierea ariilor de necroza sau asociate infiltratului inflamator. Analiza statistica a fost efectuata
cu ajutorul softurilor SPSS22.0 si Microsoft Excel 2010.

Rezultate si discutii

Studiul imunohistochimic a evidentiat densitate crescutda a macrofagelor CD68+ in stroma car-
cinomului de prostata comparativ cu tesutul prostatic normal (tabel 1). Distributia macrofagelor in
tesuturile prostatice normale era uniforma, In timp ce in stroma leziunilor hiperplazice maligne a
fost neomogena peritumoral si in special intratumoral, ceea ce indirect demonstreaza implicarea
activa a macrofagelor in procesul de initiere si progresie a tumorii.

Tabelul 1. Repartizarea densitatii totale al celulelor CD68+ in norma
si carcinomul de prostata

Diagnostic histologic
Imunomarcaj
Pn (n=12) CPa (n=73)
Macrofage CD68+ 4.,8+1,7 a58,7+31,3

? - media # deviatia standard; Pn - prostata normald; CPa - carcinomul de prostatd

La compararea densitatii macrofagelor din ariile peritumorale cu cele intratumorale s-a obtinut
o corelatie partiala (Spearman, p=0,001). Densitatea totald mare a macrofagelor in carcinoamele de
prostatd, In mare parte, a fost determinata de numarul crescut al macrofagelor din ariile intratumo-
rale (tabel 2).

64



Tabelul 2. Densitatea medie a macrofagelor CD68+ in specimenelor
cu carcinom din ariile studiate

. Macrofage CD68*
n
Intratumoral Peritumoral
72,7+4,7 44,7+5,0
73
t=4456 p=<0,001

*n - numdr de cazuri incluse in studiu, p - valoare obtinutd prin test Student

Localizarea preferentiald a celulelor CD68+ a fost: de-a lungul marginii de invazie a tumorii, in
stroma asociata tumorii, precum si in aria celulelor canceroase, inclusiv in lumenul acinilor glandu-
lari transformati (Figura 1). Frecvent in ariile de necroza au fost remarcate grupuri mici de celule
CD68+.

Densitatea macrofagelor CD68+ in raport cu gradul histologic de diferentiere a adenocarci-
noamelor a inregistrat o crestere liniara atat intratumoral cat si peritumoral. Exceptie, carcinoamele
cu celule mici, unde densitatea maxima a celulelor CD68+ a fost peritumoral (Figura 2).

Fig. 1. Caracterul heterogen al distributiei macrofagelor CD68+ in stroma
leziunilor hiperplazice maligne:
a)x20; b)x10; Imunoreactie pentru anti-CD68, DAB

Pentru estimarea impactului prognostic al macrofagelor in adenocarcinoamele de prostata, s-a
realizat corelatia dintre numarul total de celule CD68+ si scorul Gleason, care a fost statistic sem-
nificativ (p=0,001). La impartirea corelatiei pe zone intratumorale si peritumorale, au fost obtinute
corelatii statistic semnificative atat intratumoral (p=0,008), cat si peritumoral (p=0,001).

Date similare asupra densitatii macrofagelor au fost observate de Gollapudi si colab. [6], care
au relatat despre niveluri crescute de TAM in neoplazia intraepiteliala prostatica comparativ cu
tesuturile din leziunile benigne de prostata. Totodata, Gollapudi si colab. [6] au observat ca la
pacientii cu scor Gleason mare densitatea macrofagelor a fost cea mai crescuta. Multiplele studii
clinice au evidentiat existenta corelatiei intre densitatea TAM si pronosticul procesului tumoral
[7,8]. De asemenea, foarte important este faptul ca, TAM-urile din diferite compartimente tumorale,
aparent, au efecte opuse asupra progresiei cancerului de prostata [7,8].

Studiind aspectul morfologic al macrofagelor CD68+, au fost descrise doua populatii celulare,
ce se deosebeau prin: dimensiuni, localizare si structura. In literatura de specialitate se regisesc
date despre doua stari de polarizare ale macrofagelor: fenotipul M1 si fenotipul M2. Macrofagele
asociate tumorii (TAM), In principal, reprezinta o varietate a fenotipului M2, desi in literatura ele
au fost descrise si cu fenotipul mixt M1 si M2 [9]. Fenotipul M1, indus de TNF-q, factorul de stimu-
lare a coloniilor de granulocite-macrofage (GM-CSF) si IFN-y, este considerat proinflamator. Acesta
secretd factori inflamatori, precum, IL-12 si IL-23. Fenotipul M1 de macrofage este implicat si in
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patogeneza tumorald, Imbunatatind potentialul metastatic al celulelor canceroase prin activarea
semnalelor factorului nuclear-kB (NF-kB) [10]. Totusi, contributiile macrofagelor M1 la dezvoltarea
tumorii ramane a fi Inca un subiect de discutie. Fenotipul M2, indus de IL-4, IL-13 si glucocorti-
coizi, este implicat in procesele biologice de angiogeneza, remodelare tisulara, vindecarea ranilor
[11]. Mai mult, macrofagele M2 promoveaza In mod special angiogeneza tumorala, care faciliteaza
cresterea si metastazarea tumorii, precum si remodelarea matricei extracelulare si imunosupresia
[12]. Datorita unei comutdri continue intre fenotipurile M1 si M2 este dificil si complex sa se distinga
fenotipul macrofagului.

Densitatea medie a celulelor CD68+ in stroma specimenelor cu carcinom
de prostata
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B CD68 peritm 21,72+5.8 23,50+5,7 38,49+7,0 117,28+33,9

Fig. 2. Densitatea medie a celulelor CD68+ in stroma carcinoamelor de prostatd, unde:
G1 - adenocarcinom bine diferentiat (Gleason 3-5), G2 - adenocarcinom mediu diferentiat (Gleason 6-7),
G3 - adenocarcinom slab sau nediferentiat (Gleason 8-10), CPa - carcinom de prostatd;
*intre grupele comparate nu au fost stabilite deosebiri veridice

Particular, a fost observata circumscrierea de catre celulele CD68+ a simpexioanelor prostatice,
ceea ce sugereaza, indirect, despre modificarile din compozitia secretului glandular.

In raport cu vasele sangvine, macrofagele CD68+ au fost localizate in grosimea peretelui vascular
si foarte rar printre celulele endoteliale. A fost obtinuta corelatie statistic semnificativa (p=0,001)
intre densitatile celulelor CD68+ peritumorale si vasele CD34+ intratumorale. Numeroase studii
au demonstrat ca macrofagele asociate tumorii sunt producatori majori de factori proangiogen-
ici in multe tumori maligne [13]. Acestea influenteaza formarea capilarelor de novo prin diferite
mecanisme. In primul rand, macrofagele produc si secreti numeroase citokine pro-angiogenice,
cum ar fi: VEGF, TGF-, TGF-a, FGF-2, factor de necroza tumorala-a (TNF-a) si interleukine (IL-6
si IL-8), care influenteaza proliferarea, migrarea si diferentierea celulelor endoteliale [14]. De ase-
menea, citokinele secretate de macrofage au efect stimulator asupra celulelor din stroma tumorala,
influentand formarea unui micromediu potrivit pentru angiogeneza [13].

Un al doilea mecanism prin care macrofagele moduleaza angiogeneza este productia de
metaloproteinaza-9 (MMP-9), care modificAind matricea extracelulara, la randul sau, este capabila
sa influenteze forma si morfologia celulelor endoteliale. Mai mult, MMP-9 si alte proteaze secretate
de TAM, sustin invazia activata a celulelor endoteliale si migrarea altor celule stromale [15].

Un al treilea mecanism este producerea de inhibitori ai angiogenezei, inclusiv trombospondi-
na-1 (TSP-1) [16].

Pentru evidentierea interrelatiilor dintre alte celulele imune din stroma adenocarcinoamel-
or densitatile macrofagelor au fost corelate cu densitdtile mastocitelor. Astfel, au fost obtinute
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urmatoarele corelatii statistic semnificative Intre macrofagele CD68+ peritumorale cu mastocitele
triptaza-pozitive, atat intratumoral (p=0,001), cat si peritumoral (p=0,037).

Concluzii

Macrofagele CD68+ din stroma adenocarcinoamelor de prostata sunt cele mai numeroase ce-
lule inflamatorii. Macrofagele asociate tumorii secreta o varietate mare de mediatori inflamatori,
precum chemokine, factori de crestere, citokine pro- si antiinflamatorii, proteaze, care contribuie
la cresterea tumorii prin remodelarea matricei extracelulare, modulare angiogenezei si prin pro-
cesele de suprimare imuna. Macrofagele CD68+ din stroma carcinoamelor de prostata sunt diferite
de macrofagele din stroma prostatei normale. Interactiunile dintre macrofage si alte celule imune
(mastocite, celule dendritice) in stroma tumorala a carcinomului de prostata pot contribui la repro-
gramarea bilaterald a acestor celule, ceea ce duce la secretia unui set diferit de substante biologic
active, care permit supravietuirea si dezvoltarea celulelor tumorale.
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Abstract

Background. Testicular embryonia carcinoma in children is a rather rare disease, but must be identified as
soon as possible in the context of increasing the rate of curability and survival of the child for a quality life in redu-
cing the rate of metastasis and mortality.

Material and methods: the medical documentation of the management of health care in stages, clinical and
paraclinical investigations, imaging morphology results, medical and surgical and histopathological results by con-
ventional methods and immunohistochemical investigations (IHC) and own approaches to solving the case of tes-
ticular embryonic carcinoma, confirmed in the adolescence at the primary addressing to Natalia Gheorghiu SPNC
of Pediatric Surgery - PHI IMC.

Results. The present paper reflects the result of the evaluation and estimation of the reserved addressing
for the medical assistance, the evolutionary features of the primary testicular embryonal cancer diagnosed and
confirmed histologically by usual methods and IHC in the child during adolescence. The reflection, the consecuti-
veness and the effect of the medical and surgical management of diagnosis, surgical and therapeutic intervention
in the positive and fast solution of the case. The macro-microscopic morphological features characteristic of an
embryonic carcinoma were revealed by the presence of Schiller - Duval corpuscles from the elements of the yolk
sac, evolved postpubertally on the background of the asymptomatic immature teratoma.

Conclusions. The fundamental role in initiating the rapid diagnosis and development of medical and surgical,
morphopathological and oncotherapeutic management in embryonal carcinoma in children is given to the main
link between family, physician, pediatric morphopathologist and pediatric oncologist that will essentially prevent
the aggression and the metastasis of the tumor, preserving the excellent quality of life of the survivor.

Key wods. Testicular embryonal carcinoma, child, diagnosis, medical and surgical solution.

Actualitate. Carcinomul embrional testicular este un neoplasm cu o incidenta foarte redusa,
fiind o componenta maligna ale tumorilor germinative evoluat si diagnosticat dupa perioada de
pubertare, raportat mai frecvent la adulti si cu frecvente variate la barbatii tineri [1].

Desi frecventa neoplazmului totusi atesta o crestere pe parcursul ultimilor 50 ani, rata de mor-
talitate In lume au ramas la frecvente minime constituind 0,25-0,35 la 100.000 de locuitori. In ul-
timile 1-2 decenii se atesta prezenta evolutiva a carcinomului testicular la varsta mult mai frageda
[1].

Cazuri cu implicarea varstei copilului sunt raportate ca rarisime, datorita incidentei mari a tu-
morilor benigne si comparativ cu cele maligne genito-urinare observate postpubertar. Carcinomul
testicular constitue 1% din toate cazurile de cancer atestat la barbati, cu o frecventa de 2%-5%
este Intalnita forma bilaterala [3].

Conform originii In 90% din cazuri are o provinientd din celulele testiculare germinative, iar 10
% din componenta celulara Leydig sau Sertoli. Tumora are dimensiuni larg variabile, dar mentine
forma testiculului si deseori este usor neregulata la palpare. Histologic pot fi prezente elemente
ale tuturor celor trei straturi embrionare incluzand tesuturi multichistice in grade variabile de
maturatie, tesut trofoblastic ce produce hormon gonadotrop corionic, carcinom embrionar si me-
zoderm extraembrionar, inclusiv reminiscente ale sacului vitelin, care produc alfa-fetoproteina [2].

Conform unor studii riscul evolutiei carcinomului embrionar il constitue cel familiar, daca in
familie sau pe linia de rudenie sa atestat suportarea unui neoplasm canceros testicular (3).
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Diagnosticul fiind bazat pe atentia parintilor, solicitarea asistentei medicale la timp si controlul
medical respectiv. Debutul morbid sindromul dolor sau scrotul chirurgical acut prin traumatism,
in special la copii. Diagnosticul morfologic este bazat pe examenul imagistic, citologic si histologic.

In contextul incidentei, diagnosticului mentionat in literatura de specialitate ale neoplasmu-
lui testicular embrionar la copii in studiul dat va relevam aspectele evolutive, diagnostice si de
tratament al unui caz de carcinom embrionar testicular (CET) conform datelor CN SP de Chirurgie
Pediatrica ,Natalia Gheorghiu” si Departamentului de Morfopatologie si Citologie a IMSP IMC, efec-
tul activitatii medicale in colaborare medicala interdisciplinara si inter-instutitionala in R.Moldova.

Material si metode

Studiul este bazat pe observatiile proprii, analiza fiselor medicale de observatie clinica, a
documentatiei paraclinice, imagistice, rezultatelor histopatologice si tratamentul medico-chirur-
gical si oncoterapeutic a unui caz de Carcinom Embrionar Testicular, atestat la copil cu varsta de
17 ani (pacientul D.D, anul nasterii 03.11.2002), internat in CN SP de Chirurgie Pediatrica ,Natalia
Gheorghiu” - IMSP IMC.

Examenul morfopatologic a piesei anatomo-chirurgicale sa efectuat prin metoda de macroscop-
ie si microscopie reprezentind in consecinta ca metoda de diagnostic si pronostic independent, de
certitudine in aprecierea certa a tipului histologic de neoplasm ca factor predictiv de pronostic. Me-
todologia fiind cea conventionalda hematoxilin-eozina (H&E) imunohistochimica IHC cu anticorpii
D2-40, Glibcan3, pCK,SALL4)

Motivul prezentarii cazului in opinia noastra este o cazuistica, pe care o consideram ca o rezolva-
rea reusita in circumstantele statutului morbid stabilit la pacient prin care tinem sa atragem atentia
asistentei medicale primare si parintilor asupra conduitei si diagnosticului stabilit.

Rezultate si discutie - discutie de caz clinic. Tinem sa mentiondm ca rata de curabilitate
medico-chirurgicala si oncoterapeutica este destul de mare in stadiile precoce a neoplasmului si in
conditiile unei tactici multidisciplinare: medic de familie, pediatru, chirurg pediatru, morfopatolog
si oncopediatru. De asemenea o deosebita importantda pentru pronosticul evolutiei neoplasmului
o are adresarea ne rezervata la medic, comunicarea cu parintii, rudele copilului care In ansamblu
reprezinta veriga principala spre supravetuire a copilului.

Anamnestic si Statutul morbid. Din anamnestic copilul este de la [ sarcing, I nastere prematura
la termen ~ 36-37saptamani, fara antecedente prenatale si neonatale, din convorbire cu mama, s-a
dezvoltat conform varstei si este vaccinat conform calendarului de vaccini, pe linia de rudenie neaga
oare care morbiditati tumorale benigne sau maligne.

Primar sa adresat la Departamentul de Medicina Urgentd, IMSP Institutul Mamei si Copilului,
desinestatator in legaturia cu aparitia sindromului algic al sistemului locomotor. La momentul
adresarii copilul acuza sindrom algic in regiunea lombara a coloanei vertebrale, cu iradiere in mem-
brele inferioare bilateral, discomfort in pozitie ortostatica, oboseala rapida, incordare musculara
paravertebrald lombara. Statutul morbic clinic algic cu un debut de apoximativ de 2 saptamani cu
agravare in ultimile 3 zile. In legiturd cu ce la domiciliu a urmat tratament medicamentos care
ameliora sindromul algic. Alte acuze copilul neaga, fiind timid. Stigme, malformatii vizibile nu sau
atestat. In legitura cu statutul morbid algic in sistemului locomotor, care frecvent fiind de origine
multifactoriald, copilul la 04.06.2020 este internat de urgenta in sectia de Ortopedie a CN SP de
Chirurgie Pediatrica ,acad. Natalia Gheorghiu” pentru examinare, diagnostic si tratament.

Diagnosticul clinic si paraclinic. La examinare clinica statutul local ortopedic - mers deficultos,
incordarea musculara paravertebrala lombara. Palpator dureri in regiunea paravertebrala lombara
bilateral, care se accentueaza la flexie si extensie. Limitatrea miscarilor de flexie extensie, rotatie in
coloana vertebrala lombara pe fondal dolor sa suspectarea protruziei vertebrelor L,-L si L.-S..

Din partea organelor si sistemelor somatice respiratorii, cardio-vasculare, digestive fara oare
care acuze sau deviatii de lanorma de varsta. Din partea sistemului genito-urinar acuze nu manifesta,
dar este timid. Mictiunele libere regulate, indolore, rinichii nu se palpeaza.
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Cazuistica examenului clinic constituind o examinare a organelor genitale externe in prezenta
dezvoltarii corespunzatoare varstei, fiind proeminenta marirea in volum a scrotului, bursa scrotala
pe dreapta marita in dimensiuni, testiculul dreapt palpator dur, marit semnificativ in volum fiind
sugestiv cert unei formatiuni tumorale nedureroase. Este de mentionat ca copilul neaga un oare
care traumatism, iar din spusele parintilor nu sa observat o accelerare evidenta alarmanta pe par-
cursul dezvoltarii prepubertare. Examinadrile clinice: hemoleucograma - normala, ureia, examenul
sumar a urinei - indici normali. Ganglionii limfatici cervicali usor mariti in limitele de 1,0-1,5 cm.

In legituri cu particularititile sindromului algic in progresie, in special intervertebral lombar,
instabilitatea vertebrald lombara si suspectarea protruziei vertebrelor L,-L_ si L.-S, In prezenta tu-
morii testiculare pe dreapta sa recurs la examinri imagistice. Dimensiunele marite ale testicolului
tumoral deformat, prezenta leziunilor vertebrale lombare a semnificat o probabilitate incerta de
localizare primara a tumorii si ruscul de metastazare diversa poliorganica a tumorii.

Diagnosticul imagistic si particularitdtile morfologice. Ecografia abdominala - paraombilical pe
dreapta langa capul de pancreas o formatiune giganta 89x79 mm, conturi clare, neomogena (com-
ponent solid+lichid). Rentghenografia toracia - in norma. La RMN in aceiasi zi (04.06.2020) a coloa-
nei vertebrale - modificari imagistice relevante pentru tumora cu punct de pornire sugestiva din
capul pancreatic cu metastazare in coloana vertebrala lombo-sacrald, extindere masiva para-ver-
tebral-retro-peritoneal L4 si epidural la nivelul L5; fractura patologica L4 cu stenozarea canalului
si compresia severi a nervilor caudei equina la nivel L4- L5 (fig. 1 a, b). In 2 jumitate a zilei se
atesta progresarea sindromului algic marcat in regiunea lombara pe dreapta (nu se cupieaza dupa
Sol. Tramadol) , apartia dispneei, subfebrilitat - 37,9°C. Ps - 109/min. TA - 138/82. FR - 23 /min.
Sa 0, - 98%, In legdtura cu ce este transferat In sectia RTI chirurgicald. Examinarea la CT cu con-
trastare in regim angiografic cu Sol. Ultravist 370-70 cu contrastare dinamica in regim angiografic
(faza arteriald, portala si tardivd) - tumora solida localizata in proiectia testicolului drept (fig.1),
cu extinderea in bazinul mic, suspect la tumor a celulelor germinative cu malignizare - sugestiva
pentru carcinom; retroperitonial paracaval formatiune tumorala solida cu extindere 1n canalul ver-
tebral la nivelul L,, ce nu exclude proces secundar la nivelul ganglionilor limfatici paracavali? Frac-
tura patologica a corpului vertebrei L4. Arii lezionale osteoporotice la nivelul corpurilor vertebrale
L, S, S.. Multiple opacifieri nodulare, diseminate difuz in proiectia segmentelor bazale pulmonare
bilateral, nu se exclude metastaze. Pleurezie minimalad pe dreapta. Nu se exclude carcinomatoza a
pleurei?

Abordul chirurgical. Conform datelor de literatura in aproximativ 90-95% din cazuri tumorile
testiculare sunt tumori germinative testiculare primare [9]. Interventiile chirugicale prin orhidec-
tomie obligatorie si limfadenoectomia, metastazelor in tesutul scrotului (daca e cazul) este partea
principala a managementului medico-chirurgical in tumorile cancerose testiculare indiferent de

Aquilion PRIME

Fig. 1. Imagine CT - Formatiune tumorald solidd Fig. 2. Imagine preoperatorie. Scrotul mdrit in
in proiectia testiculului drept volum pe contul tumorii testiculului drept.
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volumul tumorii care semnificativ contribuie la procesul vindecarii si are o importanta majorala
ameliorarea supravetuirii [9].

Luand in consideratie prezenta la copil a formatiunii tumorale a testicolului pe dreapta (fig. 2)
s-a intervenit chirurgical (11.06.2020) cu asistenta anesteziologica: revizia testicolului pe dreapta
prin incizie oblica in regiunea inghinala din dreapta. Dupa care In scrot a fost explorata tumora
testiculara cu d=12x10 cm de consistentd dura. Testiculul a fost exteriorizat in plaga regiunii inghi-
nale pe dreapta. S-a mobilizat separat finiculul spermatic, ultimul eliberat de vasele limfatice, artera
testiculara, nervii care alimentau testiculul, la nivelul canalului inghinal de la orificiul superficial
pana la cel profund (fig. 3). S-a efectuat orhiofuniculectomie pe dreapta (fig.4). Prezenta ganglion-
ilor limfatici la la nivelul scrotului si cei inghinali nu sau constatat si nu sau apreciat. Finisarea prin
aplicarea hemostaza.

i) AW

Fig. 3. Imagine preoperatorie. Scrotul mdrit in Fig. 4. Imagine preoperatorie. Scrotul mdrit in
volum pe contul tumorii testiculului drept volum pe contul tumorii testiculului drept

Fig. 5. Aspect microanatomic a tumorului Fig. 6. Aspect microanatomic a elementelor sacului
masiv, testicul cu implicarea funicului vitelin corpusculii Schiller-Duval. Coloratia H&E
spermatic

Diagnosticul morfologic. La examinarea anatomopatologica imediat dupa interventia chirurgicala
a fost prezentata pesa anatomo-chirurgicala testicolul cu funicolul spermatic integrat (fig.4). Exam-
enul macroscopic a complexului testiculo-funicular in foitele fibroase violaceu sidefie cu testicolul
marit in limite de 11,5x9, 0x8,1cm, funiculul spermatic 10,0 cm in lungime, ingrosat cu diametru de
4,0 cm spre capatul rezectat in consecutivitate 2,5-1,7 cm in diametru. In sectiune sa atestat o masa
tumorala voluminoasa (sageatd rosie) cu implicare la maximum a testicolului si cu implicarea pe
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funicului spermatic inclusiv In insule mici si adiacent legaturii (fig.5). Parenchim testicular (sdgeatda
albastrd) in aspect de insuld mica constituind la 4,0-5,0% din tesut. Tumorul testicular la 65% cu
modificari necrotice (sdgeatd galbbd), zonal fiind atestate unele aspecte lacunar-chistice. Totalul de
probe pentru examinare 15 din zonele tumorale a testicolului si funiculului spermatic.

Explorarile histologice prin metode conventionale si complimentare au stabilit Carcinom em-
brionar testicular cu caracter celular germinativ mixt, prezenta corpusculilor Schiller-Duval (cara-
cteristic sacului vitelin) cu elemente teratomatoase imature, cu aspecte de invazie limfo-vasculara
(LV1), necroza tumorala extinsa si cu implicarea funiculului spermatic inclusiv in linia de rezectie
(pT3).

Este cert stabilit ca prezenta corpusculilor Schiller-Duval reprezinta dovada definitiva ale el-
ementelor tumorale germinative postpubertara cu provinienta din sacul vitelin. Corpusculii Schill-
er-Duval pot fi atestati atit In tumorile de tip prepubertare, cit si in cele postpubertare dar ramane
criteriul histologic principal si cert. Glipican 3 in investigatiile [H poate fi sensibil sau nu, dar nu este
un marker specific de acest tip tumoral [5, 6, 4].

Perioada postoperatorie de 7 zile a evoluat fara particularitati, dupa ce pacientul a fost trans-
ferat In sectia de Oncopediatrie a IOM pentru tratament himioterapeutic si monitorizare. Marea
majoritate a pacientilor au un prognostic bun datorita rezultatelor actuale ale chimioterapiei, iar
identificarea selectiva a celor cu prognostic nefavorabil poate ajuta clinicianul sa ajunga la decizii
optime, luand in considerare raportul risc: beneficiu al modalitatii terapeutice propuse [8].

Cazuistica cazului raportat de noi In aspectul diagnosticului stabilit morfopatologic de carcinom
embrionar testicular la varsta adoliscentd, postpubertara si postfactum evoluat pe fondal de ter-
atom ne demonstreaza o atitudine rezervatd a comunicarii parintilor si medicului de familie cu copii
pe de o parte si pe de altd parte evolutia asimptomatici nedureroasi testicular-scrotala. In acest
context mentionam necesitatea in testarea copiilor asimptomatici in vederea descoperirii bolii “as-
cunse” sau in stadiul preclinic presupune un “screening” populational (de la cuvantul engey” to
screen” - a cauta), care va permite diagnosticarea a mai multor situatii, inclusiv procese benigne
cu repercusiuni posibele grave pe parcursul vietii, evaluand totodata mediul de viata, obiceiurile
alimentare, factorii de mediu, profesionali, factorii hormono-genitali si factorii genetici.

Cazuistica cazului raportat de noi in aspectul diagnosticului stabilit morfopatologic de carcinom
embrionar testicular la varsta adoliscentd, postpubertara si postfactum evoluat pe fondal de ter-
atom ne demonstreaza o atitudine rezervatd a comunicarii parintilor si medicului de familie cu copii
pe de o parte si pe de altd parte evolutia asimptomatici nedureroasi testicular-scrotala. In acest
context mentionam necesitatea in testarea copiilor asimptomatici in vederea descoperirii bolii “as-
cunse” sau in stadiul preclinic presupune un “screening” populational (de la cuvantul engey” to
screen” - a cauta), care va permite diagnosticarea a mai multor situatii, inclusiv procese benigne
cu repercusiuni posibele grave pe parcursul vietii, evaluand totodata mediul de viata, obiceiurile
alimentare, factorii de mediu, profesionali, factorii hormono-genitali si factorii genetici.

Stabilirea diagnosticului cancerului presupune 3 etape clasice: - etapa investigatiilor clinice (di-
agnosticul clinic) - etapa investigatiilor imagistice (diagnosticul imagistic); — etapa explorarilor de
laborator (diagnosticul de laborator) inclusiv markerii tumorali (proteine oncofetale, hormoni, en-
zime de tesut, autogene uroplazice, oncogene, receptori celulari, proteinkinaze, GTP etc.)

Unii autori mentioneaza ca un carcinom embrionar este o tumoare destul de agresiva datorita
tendintei sale de raspandire hematogena precoce subliniind necesitatea unui diagnostic si trata-
ment precoce. Sunt aduse dovezi ca metoda excelenta in carcinomul embrionar testicular diagnos-
ticul citologic prin aspirarea cu ac fin, pe baza caruia argumentandu-se ca pacientul poate fi scutit
de morbiditate si cheltuielile privind numeroasele proceduri medico-chirurgicale [7].

Metodele terapeutice in vindecarea copiilor cu cancer testicular includ tehnici chirurgicale; ra-
dioterapie; chirurgicale si radioterapie; chimioterapie; chimioterapie si alte metode. Factorii prog-
nostici caracteristici fiecarui bolnav privesc tumora maligna (stadiul, varietatea biologica, markerii
de agresivitate), pacientul (sexul, varsta, statusul biologic, boli asociate) si actul medical (momen-
tul diagnosticului, metodele terapeutice efectuate etc.). Reabilitarea trebuie sa ajute pacientul sa-si
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mentina potentialul fizic, psihic, social in limitele induse de boald, de efectele planului terapeutic.
Aceasta incepe precoce din momentul diagnosticului si continua fara intrerupere.

Concluzii

1. Cancerul la copil continua sa ramana o problema majora de sanatate publica in toate tarile
lumii si cu o rata a curabilitatii si mortalitatii variabile. Rolul fundamental in initierea diagnosticu-
lui rapid si a desfasurarii managementului medico-churgical, morfopatologic si oncoterapeutic in
carcinomul embrional la copil in consititue veriga principala din familie, medic de familie, chirurg
pediatru morfopatolog si oncopediatru ce isential va preveni agresivitatea si metastazierea tumorii,
conservind calitatea excelentad a vietii supravetuitorului.

2. Explorarile macro-microscopice corecte si standartizate ale morfopatologului in examinarea
piesei anatomo-chirurgicale in intregime si sub diverse aspecte prin metode conventionale, imun-
iohistochimice, inclusiv si a modificarilor survenite sub actiunea tratamentului va contribui esential
a cresterea curabilitatii si supravetuire a pacientilor tineri.
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Abstract

The review presents the experience of teaching histology in practical classes at a medical university, which
involves the use of new pedagogical approaches in problem-oriented self-education, the formation of professional
practical skills in future medical workers, their acquisition of the ability to interpret in detail the diagnostic criteria
of histological structures in normal conditions, as well as their changes in the process of adaptation, compensation
and possible pathological changes. The article discloses and substantiates innovative technologies that contribute
to improving the efficiency and quality of education, as well as ensuring the creation of pedagogical conditions for
students to adapt to the education system and improve the formation of tools for the development of their clinical
thinking., Expanding communication opportunities. Histology and embryology were integrated with other basic
scientific disciplines during the first two years of study at the university. Due to Smart technology the Nikon E200
Microscope application with a WiFi camera for tandem microscopy, each student has the opportunity to be coordi-
nated and self-oriented, to be able to fully demonstrate initiative, independence, creative research research and to
be more interactive while differentiating histological preparations in discussing and solving problematic scientific
issues of medical importance.

Key words: problem-oriented teaching of histology, Nikon E200 Microscope with WIFI Camera for Tandem
Microscope.

Background. The main task of higher education in Ukraine remains its modernization, ensuring
high quality training of specialists at the level of international standards [1].

This problem can be solved if the necessary conditions are created for students to realize their
intellectual potential on the basis of the widespread introduction of innovative pedagogical tech-
nologies in the educational process, a significant increase in the effectiveness of the educational
process, individualization of learning, and continuous interactive activity. It should be noted that in
comparison with other types of human activity and the corresponding systems, knowledge in the
field of medicine is associated with a large variety of assimilation and application information in
the diagnostic and therapeutic process. It should be understood that this amount of information is
constantly updated and revised, which requires continuous improvement of the learning process.
Therefore, concern is expressed that traditional approaches to academic training, using the example
of medical science, cannot provide high-quality training for doctors capable of independent work,
continuous self-education if we do not take into account the didactic principles and problems of
organizing independent work of students already in the first courses of their study. the need to de-
termine effective methods of its organization using information technology, which is dictated by the
data of literary sources and own pedagogical experience [2-7].

Creating the necessary information base for the formation of a doctor is impossible without
fundamental biomedical knowledge. Diagnosis and treatment of pathology is based on a deep un-
derstanding of the functioning mechanisms and molecular foundations of structural organization
and regulation in the norm. This is facilitated by the development of molecular biology and genetics,
which are now used as examples of gene and cell therapy. Practical studies in histology, cytology and
embryology in medical universities of Ukraine play an important role not only in illustrating theo-
retical knowledge, but also in providing them with understanding and deep learning [6].

An analysis of the literature on trends in medical education points to the problem of reducing
the time devoted to teaching fundamental disciplines in new programs of higher medical education.
This contradicts the basic model of medical education in the USA, known as the Flexner report [3,
4, 6].

To increase the effectiveness of teaching basic disciplines, including human physiology and mor-
phology, it is proposed to use the experience of the College of Medicine in Chicago, USA, to identify
existing problems in different categories of students using questionnaires for teachers and students
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at the beginning and end of the course; also described at the University of New South Wales (Aus-
tralia) for training in the form of simultaneous study of microscopic anatomy (histology) and pa-
thology, jointly developed by histologists and pathologists in workshops using a virtual collection of
histological and histopathological images [8-10].

The goal of the course in histology is not to study pathological changes in organs, but first of all
to understand the functional characteristics of normal structures that allow the student to diagnose
their possible changes. At the present stage, it is important to justify the role of the traditional edu-
cational method for the diagnosis of histological preparations in the formation of practical skills
and the development of students’ clinical thinking primary courses and it is imperative to introduce
innovative methods to optimize vocational training [6-10].

Our scientific pedagogical research uses the experience of the American educator and philoso-
pher John Dewey (1859-1952), who proposed a learning paradigm with simple memorization of
information in the process of acquiring knowledge in accordance with their cognitive activity and
interests. This is due to different teaching methods in many countries. It should be noted that it is
especially relevant today in medical education [11].

Many studies, including ours, are devoted to the role of interactive teaching methods, since the
educational process takes place in conditions of constant active interaction of students and teachers
[6-9].

This is coeducation, where the student and teacher complement each other. The teacher is the
organizer of the training. Organization of training includes modeling of real situations, the use of
game elements and discussions, joint problem solving based on an analysis of circumstances and
the corresponding situation. During group training, students learn to think constructively, make
informed decisions, develop the ability to persuade and discuss.

The aim of the work was to generalize the experience of introducing innovative technologies
and interactive methods of teaching students in practical classes in histology at a medical university.

Materials and Methods

The traditional method of teaching in histology is using a light microscope and histological
preparations. Innovative technologies such as virtual microscopy, computer, audio-visual means for
demonstrating slides, SMART Bord microscope Nikon E200 with a WiFi camera for tandem micros-
copy for demonstrating histological slides.

The maximum number of device connections to the camera, the resolution and maximum mag-
nification is 640 * 480. Students’ personal mobile phones are equipped with color micrographs
and their morphological characteristics. The basic collection consists of training slides, histological
preparations, as well as slides and histological preparations of our own scientific research with
their normal and abnormal characteristics.

The innovative method of problem teaching (PBL) is used in teaching first-second year stu-
dents of English-speaking students of cytology, embryology, general and special histology.
Weekly 3 practical hours in class for 2 semesters, total 40 topics - 120 hours and 185 hours -
individual work. The curriculum contains 11.5 credits (345 hours, which include lectures
(2 hours / week, total 40 hours / academic year).

Results

At the practical classes of the Department of Histology and Embryology of the A.A. National
Medical University Bogomolets is diagnosed with a specific object according to the procedure in the
following sequence:

1) initial independent study of histological preparations;

2) then each student shows teacher the structures studied in this preparation, and the teacher
gives the necessary explanations and controls the student’s skills;

3) a further detailed discussion of this drug is conducted with the participation of all students;
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4) if the organ is being studied, it is first necessary to determine its place in the functional sys-
tem of the body and give a general description (origin, determine the general plan of its structure,
show details or membranes, identify diagnostic signs;

5) provide a detailed histological analysis of the structures and their functional properties.

Each histological preparation is studied in two stages. At the first stage, the student learns to
,read” the histological object and form its ,visual image” in the norm and acquires the ability to
diagnose possible changes in the normal structure. At the second stage, tables, diagrams, electron
diffraction patterns, multimedia presentations are used to ensure consolidation and control of
practical skills. Our method of active discussion of each histological preparation demonstrated the
growing success of the student’s personal development as well as increased activity in group com-
munication, which largely depends on how an individual can join a group, adapt to new learning
conditions in university classes and navigate under conditions of increasing speed and volume of
information. To determine the existing problem in different categories of students, we should use
questionnaires for teachers and students at the beginning, for their coordinating activities, and at
the end of the course to assess the quality of teaching and the effectiveness of teaching by introduc-
ing innovative technologies and problem-oriented learning (RBL) in students 'independent inde-
pendent work. The PBL method is based on the joint work of a group of students who, under the
guidance of a teacher, solve the problem in 7 stages - from refinement and coordination of goals
through“ brainstorming "to obtain a common resultDuring the Diane Wood study (2003), students
improve their knowledge, discuss solutions, learn to work in a team and reach consensus under the
supervision of a teacher-teacher. In this case, the contribution of each student to the overall result is
assessed. The most important result of such training is the ability to act effectively in complex clini-
cal situations, acquire clinical and communicative skills [12].

Our experience and our research on optimizing students’ practical skills in training are aimed
at a detailed interpretation of the diagnostic criteria for normal and abnormal characteristics us-
ing a virtual collection of histological and histopathological images. It takes into account the role of
teachers in making the teaching method more accessible, understandable and interesting for junior
students with different levels of knowledge of their basic training and creating comfortable, psycho-
logical, pedagogical conditions for their active work in the classroom.

Using the SMART Bord, Nikon E200 Microscope with WIIFI Cameara for Tandem Microscop in
close contact with student smartphones allowed the demonstration of histological preparations
and slides, their detailed study at various magnifications, their comparative evaluation in various
combinations. Therefore, it must be emphasized that this is an effective way to revive the class room,
helping students experience a deeper level of engagement and understanding in the conditions of
interactive and visual research. This method improves the quality of training and the assimilation
of fundamental knowledge of histology.

The role of a teacher as an organizer of interactive training, which involves modeling real situa-
tions, using interactive elements and discussions, joint problem solving based on an analysis of cir-
cumstances, is great. In the process, students improve their knowledge, discuss solutions, learn to
work in a team and reach consensus under the supervision of a student teacher. It should be noted
that the problem-based learning method (PBL) provides for collective participation in the discus-
sion of assessment, based on the contribution of each student to the overall result.

The most important result of such training is the ability to act effectively in complex clinical
situations, to think constructively, to acquire professional communication skills, and organizational
competence.

Conclusions

In our opinion, a differentiated approach to the use of information and communication technol-
ogies allows us to expand the availability of training and improve the psychological and pedagogical
conditions for the formation of students’ personal qualities. We have a high level of awareness about
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their responsibility for the quality and effectiveness of training, as well as their willingness to learn
and improve. The advantages of PBL and the features of some methods for the possible introduction
of this innovative technology in the medical education of Ukraine are revealed.

During the student’s independent work the implementation of the student research method will
increase the effectiveness of the development of communicative abilities of students at all levels of
basic knowledge, and will help to achieve psychological comfort and self-esteem.

Through the use of Nikon E200 Microscope with a WiFi camera for tandem microscopy, each
student has the opportunity to navigate and self-orientate and be more interactive during the diffe-
rentiation of histological preparations while discussing the solution of problematic scientific issues
of medical importance. Students have the opportunity to fully demonstrate the initiative, independ-
ence, creative search in research activities.

[t is advisable to create in Ukraine a digital collection of virtual slides on histology, cytology and
embryology, in which you can use the best histological preparations accumulated at universities in
Ukraine.
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VARIATION OF THE SUPERFICIAL PALMAR BRANCH OF THE RADIAL
ARTERY IN RELATION TO FLAP

Melenciuc Maxim, Catarau Olesea, Suman Serghei, Georgescu Alexandru

PhD student, Human Anatomy and Clinical Anatomy Department, State University of Medicine and Pharmacy
“Nicolae Testemiteanu”, Chisinau, Republic of Moldova; Republican Center of Microsurgery,
Institute of Emergency Medicine, Chisinau, Republic of Moldova
melenciucmaximl@gmail.com

Background

The superficial palmar branch (SPB) of radial artery (RA) is an important blood vessel in
plastic surgery procedures of hand,being used as axial artery of free flap for finger reconstruc-
tion.

Occurrence, diameter and course of arterial branch is variable. The objective was to present
clinical cases with SPBRA which will improve our knowledge and its clinical use.

Material and methods

During 1 year were performed 7 free SPBRA flaps from ipsilateral extremity for fingers de-
fects. Intraoperative dissections were carried out in Institute of Emergency Medicine (7 men;
age between 30-65years). Location, existence and diameters of SPB was measured from distal
border of radial styloid process. After anatomic study, clinical applications of SPBRA flap were
performed.

Results

SPB was present in all cases. It originated at a mean 11.5 mm proximal from radial styloid
process. SPB diameter ranged between 0,75-1,6 mm with average 1.29 mm.

Variation in its course was not noted, it traveled transversely over flexor retinaculum (FR).
SPBRA flap was raised from over FR area. Average operative time, including dissection-194 min.

Patients were followed up for a mean 11.5 months. No complication concerning donor sites
and wrist movements was noted.

Conclusions

In study SPBRA followed a course over FR giving branches that supplies it and the overlying
skin over which it passes. However, in literature, variations of branching patterns, size and co-
urse have been reported, thus may be needed further dissection studies.

Free SPBRA flap can be elevated from ipsilateral extremity under regional anesthesia, being
a perfect alternative for repair of fingers tissue defects encountered in practice of hand surgery.

Key words: SPB, radial artery, flap.
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DIAMETRELOR ARTERELOR ANTEBRATULUI SI MAINIL.
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Abstract

Background: Evaluation of variations of the vascular supply of the hand and forearm and clinical significance
for surgical procedures.

Material and methods: Arterial variations was performed on 30 adults upper limbs in the department of hu-
man anatomy of SUMPh , Nicolae Testemitanu”, Chisinau, Republic of Moldova. The diameter of radial and ulnar ar-
teries were evaluated at the level of the bifurcation of the brachial artery and the radiocarpal joint. Anatomical va-
riations in the formation, topography, and branching pattern of the superficial palmar arch have been documented.

Results: In 78.5% of cases, the ulnar artery had a larger diameter than the radial artery, in 7.2% of cases the dia-
meter of the radial artery was larger, and 14.3% of cases had equal diameters. When predominant supply was the ul-
nar artery the presence of the median artery was documented in 18.1% of cases. At the level of the radiocarpal joint
the ulnar artery had a larger diameter in 53.4% (1.5-4 mm) the radial artery was dominant in 13.3% cases (3-4 mm)
and in 13.3% of cases the diameters were the same (3.5-4 mm). On the right side, the radial artery was dominant in
79% of cases with the ulnar artery being dominant in 14% of cases, and in 7% of cases there was codominance. The
complete superficial palmar arch was presentin 26.6% of cases with the [ dorsal metacarpal artery in 6.6% of cases.

Conclusions: This study suggests that knowledge of variations in the branching pattern and diameters provi-
des details of the forearm vessels for cases requiring invasive vascular procedures.

Key words: median artery, palmar arch, variations, radial artery, ulnar artery:.

Chirurgia plastica si reconstructiva foloseste pe larg lambouri pe perforante din arterele
antebratului, iar factorul cheie este cunoasterea anatomiei topografice, a structurilor antibrahiale
si morfologiei acestora.

Majoritatea procedurilor si interventiilor invazive la nivelul membrului superior se efectueaza
utilizdnd artera radiala deoarece este situatda superficial si este nedominanta. Studiile recente
demonstreaza posibilitatea substituirii cu artera ulnarg, insa In unele cazuri procedurile se soldeaza
cu esec din cauza anomaliilor vasculare.

In literatura de specialitate frecvent se relateazd urmatoarele complicatii ale cateterizarii ar-
terei radiale: anevrism arterial, spasm arterial, tromboza arteriald, infectie, sindrom de compar-
timent, lezarea endarterei, leziuni nervoase si necroza cutanatad. Alegerea arterei nedominante a
antebratului si a mainii este un factor important.

Material si metode

in cadrul Catedrei de anatomie si anatomie clinica USMF ,Nicolae Testemitanu”, au fost disecate
si expuse analizei statistice 30 de membre superioare.

Diametrele arterelor radiale si ulnare au fost evaluate distal fata de bifurcatia arterei brahiale si
la nivelul articulatiei radiocarpiene.

Au fost supuse studiului 25 membre superioare de gen masculin si 5 membre de gen feminin la
care s-au raportat diferente dreapta-stanga. S-au analizat formarea arcadelor palmare superficiale
cu masurarea distantei dintre concavitatea ei si linia orizontala ce trece prin osul pisiform.

La prezenta tipului deschis al arcadei palmare superficiale s-au raportat originea vasele partici-
pante si tipul dominant al acestora la nivelul mainii.
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Rezultate si discutii

In 78,5% dintre cazuri artera ulnari a prezentat un diametrul mai mare decat artera radiala
cuprins Intre 3.2-7 mm evaluat distal de bifurcatia arterei brahiale.

Diametrul arterei radiale a fost mai mare in 7.2% cazuri cu valori cuprinse intre 3-4 mm, iar
14.3% cazuri au prezentat diametre egale cu 3.5mm. In cazul dominant ulnar s-au documentat in
18.1% prezenta arterei mediane.

Raportul valorilor la nivelul articulatiei radiocarpiene este de 53.4% pentru artera ulnara
(1.5-4 mm) si 13.3% pentru artera radiala (3-4 mm) iar in 13.3% cazuri diametrele au fost aceleasi
(3.5-4 mm). La nivelul membrului superior drept s-a observat dominanta arterei radiale in 79%,
arterei ulnare 14%, iar in 7% din cazuri s-a observat codominanta.

Membrul stang a prezentat 74% dominanta pentru artera radiald, 13% pentru artera ulnara si
respectiv 13% codominanta.

Arcada palmara superficiala deschisa a fost prezentad in 26.6% cazuri iar artera metacarpiena
dorsala I in 6.6% cazuri. Distanta dinte concavitatea APS si linia orizontala ce trece prin osul pisi-
form s-a stability intre 32-50 mm.

Figura 1. Topografia si tipurile de ramificare a AR la nivelul mdinii
(AR-artera radiald; NR-nerv radial; AU-artera ulnard; NM-nerv median)

Figura 2. Arcada palmara superficiala formata din ramura terminala a AU si AM
(AR-artera radiald; AM-arterd mediand; AU-artera ulnard;, NM-nerv median; APS-arcada palmard
superficiald). AU diametrul=3mm; AR diametrul=4mm, AM cu diametrul de 2,5 mm formeazd arcada distal

dupd iesirea din canalul carpal la 30 mm
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Figura 3. Prezenta arterei metarpiene dorsale I, contributia ei la formarea arcadelor palmare.

AR cu diametrul de 4mm cedeaza ramura superficiala la nivelul procesului stiloid al ra-diusului
apoi trece sub tendoanele muschilor extenzor lung radial al carpului si extenzor scurt radial al car-
pului unde se bifurca la baza primului os metacarpian.

Ramurile terminale sunt: artera metacarpiana dorsala I care va ceda ramura profunda a AR si
un trunchi comun pentru a.radialis indicis si a.princeps pollicis ce fac ambele anostomoza cu APS.

Figura 4. Arcada palmard superficiala deschisd formatd din ramura terminald a AU si AM.

(AR-artera radiald; NR-nerv radial; AM-arterd mediand; AU-artera ulnard; NM-nerv median; AIC-artera
interososd comund); AU cu diametrul de 7mm se trifurca: AM,AIC si AU.

Studierea arterelor antebratului si mainii atat pe material cadaveric cat si angiografic permite
stabilirea dominantei arteriale la acest nivel. Studiul realizat de Haerle M. (2003) raporteaza di-
ametrul mai mare a arterei ulnare fata de artera radiald, la nivelul bifurcarii arterei brahiale si in-
vers la nivelul distal al antebratului.

Artera radiala este folosita pe larg in procedurile medicale invazive, cum ar fi: cateterizarea
arteriala, grefa vasculara pentru operatia de bypass coronarian, formarea fistulei arteriovenoase
pentru hemodializa, plastia reconstructiva cu lambouri.

Variantele anatomice vasculare pot duce la ischemie tisulara cu necroza mainii in 10% cazuri
raportate de Mandel MA (1977) observate la pacienti dupa cateterizarea arterei radiale.

Un studiul realizat de Permyos Ruengsakulrach (2001) relateaza in 10% arcada palmara
superficiala clasica si in 66% tip predominant format din artera ulnara.

Prezenta arcadei palmare superficiale deschise este descrisa in 34% iar a arterei mediane in 6%
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din cazuri. Coleman (1961) descrie raportul arcadei palmare superficiale de tip deschis la cel de tip
inchis fiind de 21.5% si respectiv 78.5%.

Este deosebit de important cunoasterea variantelor anatomice pentru a evita diagnosticarea
gresitd, descrisa de Mc Williams (2000) unde varianta superficiald a arterei ulnare a fost confundata
cu flebita.

De asemenea, este de remarcat vulnerabilitatea crescuta a arterelor superficiale la leziuni
relatata de Salunke AA (2014).

Concluzii

Acest studiu demonstreaza ca variantele de ramificare si anastomozele la nivelul membrului
superior sunt variate si complexe.

Cunoasterea acestora cu identificarea cazurilor rare a circulatiei colaterale compromise
reprezinta baza unelor interventii chirurgicale invazive cum ar fi: cateterizarea arteriald, grefa
vasculara pentru operatia de bypass coronarian, formarea fistulei arterivenoase pentru hemodializa,
plastia reconstructiva cu lambouri.
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Abstract

Background: Leptin is a hormone produced by the adipocytes that circulates into the bloodstream in free and
bound forms. The leptin level in the blood plasma reflects the total energy resourse of adipose tissue. This level can
change with short-term disturbances in the energy balance and changes in the concentration of certain cytokines
and hormones circulating in the blood. Leptin plays an important role in the reproductive process by regulating
GnRH secretion in the hypothalamus and gonadotropins in the pituitary gland. Concidering the wide distribution
of leptin receptors in the body, hypotheses have been issued on both central and peripheral mechanisms involv-
ing the hypothalamic-pituitary-gonadal axis. The exact mechanism by which leptin activates neurons that secrete
GnRH for the puberty and reproduction onset remains unclear.

Methods: Our bibliographic analysis includes a total of 20 specialized publications, conducted in order to de-
scribe the physiological mechanism of leptin and its relationship with various reproductive disorders, as well as
discussing the possibilities of using this hormone in clinical practice.

Results: Leptin is necessary for normal reproductive function, but when it is in excess, it can have harmful
effects on the reproductive system. Thus, leptin plays an important role in the appearing of various functional
disorders in the ovaries, uterus during puberty, in women of reproductive age and in physiological pregnancy or
in premature births. Leptin may also be a marker for the detection of breast cancer of reproductive age women.

Conclusion: The study of the physiological and pathophysiological role of leptin enlarges our knowledge abo-
ut the mechanisms that regulate neuroendocrine function, body weight and energy exchange. Understanding these
mechanisms will lead to new approaches to the treatment of obesity, appetite disorders and other fertility disor-
ders.

Key words: leptin, placenta, pregnancy, obesity, reproduction.

Actualitatea

In ultimii ani s-a dovedit ca tesutul adipos reprezinti un organ endocrin activ care nu numai ca
reactioneaza la semnalele aferente venite din alte organe endocrine sau sistemul nervos central,
dar si secreta substante proprii, asa ca adipokinele ce indeplinesc functii endocrine, autocrine si
paracrine [13].

Prima adipokinad descrisa a fost leptina. Cercetdrile din ultimii ani au ardtat ca leptina este
cruciala intr-o serie de procese cum ar fi inflamatia, angiogeneza, hematopoieza, imunitatea [16],
reproducerea [5].

La om, leptina este sintetizata de catre adipocitele brune (tesutul adipos brun) si albe (tesutul
adipos alb), tesutul muscular striat scheletal, stomac si placenta. Adipocitele din hipoderm secreta
de 2,5 ori mai multa leptina decat cele viscerale. Leptina actioneaza asupra centrului foamei si
satietatii, participa in reglarea homeostaziei energetice si controleaza masa corporald prin di-
minuarea biosintezei si secretiei neuropeptidei Y, ce provoaca senzatia de foame. Secretia leptinei
este neuniforma: ea atinge valori maxime la amiaza si respectiv valori minime dupa miezul noptii.
Savantii sustin ca in cazul obezitatii apare rezistenta compensatorie a hipotalamusului la actiunea
centrala a leptinei, care ulterior duce la hiperleptinemie [10].

Partial prin aceasta poate fi explicata frecventa fnalta a disfunctiei reproductive la femeile
obeze. Hiperleptinemia are un efect inhibitor asupra steroidogenezei in testicule si ovare. Pentru a
mentine o functie reproductiva normala este nevoie de o anumita concentratie de leptina deoarece
concentratiile scazute sau prea ridicate servesc drept obstacol pentru functionarea normala a axei
hipotalamo-hipofizo-gonadice [8].
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In norma, concentratia leptinei libere in singe atinge maximul sdu in faza luteald si scade in faza
foliculara. In caz de obezitate o astfel de periodicitate a cantititii de leptina si estrogeni deseori se
deregleazi si ovulatia nu are loc sau este neregulati. In faza luteald a ciclului, leptina stimuleaza
apoptoza si sinteza prostoglandinei F2q, activand involutia corpului galben la femeile negravide.
In schimb, in caz de fecundare si implantarea ulterioara a conceptului, mentinerea acestei balante
este necesara pentru o dezvoltare normald a corpului galben. In cultura celulelor granuloase, prel-
evate din peretele foliculului de la femeile cu fertilizare in vitro, o concentratie sporita a leptinei
suprima expresia estradiolului de catre aceste celule. Astfel, s-a demonstrat ca dereglarea balantei
normale a cantitatii de leptina se rasfrange negativ asupra functiei ovarelor, micsorand secretia
estradiolului de catre celulele granuloase. Leptina regleaza si ovulatia stimuland proteoliza si elib-
erarea continutului folicular [7].

La femeile adulte cu ciclu anovulator se atesta concentratii scazute de leptina comparativ cu fe-
meile cu o ovulatie normalg, ceea ce presupune implicarea hormonului in reglarea acestui proces [12].
Nivelul de leptina circulanta creste odata cu nivelul de estradiol in caz de stimulare ovariana.

In perioada pubertitii atat la fetite cat si la biietei are loc mirirea concentratiei de leptina in
sange. Deficitul genetic al leptinei (sinteza caruia este legat de gena ob (gena obezitatii)) provoaca
obezitate patologicd, care se trateaza prin administrarea leptinei exogene. In restul cazurilor pentru
persoanele obeze este caracteristic din contra, o sporire a concentratiei de leptina. Leptina regleaza
o serie de functii neuroendocrine. In special, dereglarea interactiunii moleculelor de leptina cu re-
ceptorul sau duce la amenoree hipotalamica. Au fost descrise mutatiile genei Lep ce codeaza leptina
si poate duce la hipoleptinemie si dereglarea secretiei GnRH cu stoparea brusca a gonadotropinelor
de catre hipofiza cu aparitia ulterioara a hipogonadismului. Leptina nu se sintetizeaza de catre ce-
lulele ovarului, dar concentratia ei in lichidul folicular este aproape de concentratia acestui hormon
in sange. Actiunea leptinei asupra functiilor ovariene este ambigua si depinde de etapa pubertatii.

A fost depistat ca leptina actioneaza si asupra foliculogenezei. Leptina participa in reglarea fo-
liculogenezei in ovare direct prin receptorii dispusi in ovocite si indirect prin secretia gonadotro-
pinelor contribuind astfel la inducerea ovulatiei.

Sarcina se caracterizeaza prin sporirea metabolismului in rezultatul careia are loc o crestere
semnificativa a greutatii mamei preponderent in ultimul trimestru de sarcina, la rand cu modificarile
neuroendocrine ca adaptare la noul statut hormonal. in timpul sarcinii nivelul de leptina este sporit
indiferent de cresterea greutatii corporale si cantitatea de tesut adipos [9].

Astfel, concentratiile serice ale leptinei sporesc in timpul sarcinii, scad imediat dupa nastere,
apoi iarasi cresc timp de 6 luni dupa nastere. Nemijlocit inainte de nastere se atesta o sporire brusca
a nivelului de lepting, ulterior timp de 24 ore pana la nastere atinge nivelul caracteristic femeilor
care nu sunt Insarcinate cu reducerea lui timp de 24 ore dupa nastere. Aceste fluctuatii pot provoca
o sporire In greutate postpartum, observate la unele femei [13].

Se presupune ca cresterea concentratiei de leptina in timpul sarcinii se datoreaza cresterii
rezistentei la leptind cauzatd de sarcina si de aici sporirea intrebuintarii hranei de catre mam3, in
pofida cantitatii de tesut adipos suficiente, ca o continuare a acumularii rezervelor de substante
nutritive pentru lactatie.

Expresia leptinei In placenta stimuleaza proliferarea si diferentierea trofoblastului. Producerea
leptinei In placenta este reglata de 17 estradiol, care joaca un rol crucial in implantarea blastocis-
tului, In diferentierea si invazia trofoblastului, la fel si In reglarea cresterii retelei vasculare din uter
si in activarea cdilor proteinkinazice [6].

In caz de obezitate si o concentratie anormald de leptini in serul sanguin se observa schimbari
patologice in endometru si respectiv o probabilitate scazuta de implantare sau sporita de intre-
rupere a sarcinii. Receptori la leptina au fost depistati si in epiteliul de acoperire, glandular al en-
dometrului, iar la interactiunea lor cu leptina are loc activarea proliferarii celulelor stromale si
epiteliale ale endometrului, ce asigura o implantatie reusita a blastocistului. Exista date despre im-
plicarea leptinei in patogenia endometriozei prin reglarea autocrina si paracrina [14].

S-a presupus ipoteza despre influenta leptinei In implantarea conceptului datorita efectului
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sau stimulator asupra expresiei metaloproteinazei matriciale in citotrofoblast. Dereglarea metabo-
lismului leptinei si/sau functionarea placentei poate fi implicata in patogeneza diferitor tulburari
in timpul sarcinii cum ar fi avorturile spontane repetate, diabetul zaharat gestational, retinerea
cresterii fatului, preeclampsia [19].

Sursa de producere sporita a leptinei In timpul sarcinii poate servi tesutul adipos si placenta.
Este demonstrat c3, la femeile insarcinate se secreta o cantitate considerabild de leptina si ca pla-
centa poate secreta cantitdti egale sau chiar sporite de leptina comparativ cu tesutul adipos [17].

Toate aceste date indica faptul ca leptina joaca un rol important in mentinerea sarcinii [4]. Mai
mult ca atat, leptina se leaga de receptorii leptinici din organele fatului astfel se presupune actiunea
ei asupra cresterii si dezvoltarii fatului [2].

Un nivel destul de scazut de leptina serica a fost observat la femeile care au avut avort spontan
in primul trimestru de sarcina. A fost detectat o sporire a nivelului de leptina in placenta si a nive-
lului de insulina si leptina in sangele gravidelor, ce sufereau de diabet si care primeau tratament cu
insulina (la femeile gravide ce sufereau de diabet se nasteau copii cu o greutate mai mare).

Leptina se detecteaza in sangele din cordonul ombilical la fat chiar de la inceputul saptamanii a
18-a de sarcina cu o crestere semnificativa in saptamana a 34-a [11].

Aceste date corespund cu inceputul formarii tesutului adipos in al doilea trimestru de sarcina
si o crestere semnificativa a acestui tesut in volum in ultimele saptamani de sarcina. S-a demon-
strat ca nivelul de leptina coreleaza cu cantitatea de tesut adipos la copii, dar nu cu nivelul seric de
leptina la mama3, ce denota faptul ca sinteza si secretia leptinei la fat poate fi asigurata doar de el.
Nivelul de leptina In sangele ombilical la fetite este cu 40% mai mare decat la baietei [20].

Datele primite privind nivelurile disproportional de mari de leptina la nou-nascuti (greutatea
lor reprezintda doar 5% din greutatea mamei lor, dar nivelul lor de leptina este de 50% din nivelul
matern), cu normalizarea ulterioara a nivelului de leptinad pe parcursul a 2 sdaptaméani dupa nastere
poate sustine teoria implicarii leptinei in calitate de semnal ce contribuie la cresterea si dezvoltarea
fatului in ultimele saptamani de sarcina [3].

Expresia genei in placentd, precum si nivelul de leptina in plasma mamei in cazul unei preec-
lampsii severe este mult mai mare decat in sarcina normala.

Nasterile premature reprezinta aproximativ 10% din toate nasterile. Indiferent de tratamentul
aplicat, numarul lor continua sa creasca pe plan mondial, sporind, astfel si numarul de copii nascuti
prematur. Existenta multitudinii de factori etiologici creeaza dificultati de elaborare a unei clasificari
unificate si respectiv stabilirea unor metode de diagnosticare, tratament si profilaxie a acestei pa-
tologii. Unul dintre cele mai importante motive ce duc la o nastere prematura este inflamatia, in-
ductorii de baza fiind citokinele, inclusiv chemokinele, care atrag in focarul inflamator celule imune,
precum neutrofilele.

Un rol important in mentinerea inflamatiei la nivel de placenta, fat, miometru il are leptina,
care aprovizioneaza celulele si tesuturile cu energie. Identificarea capacitatii leptinei de a inhiba
contractiile uterine in vitro si a unor mecanisme pe baza carora are loc aceasta actiune (stimula-
rea sintezei de colagen, inhibarea MMP-2, MMP-9) permite sa presupunem ca acest efect se poate
urmari si in vivo in cazul nasterilor premature.

Numeroase cercetari demonstreaza ca leptina poate fi un potential marker al depistarii riscului de
aparitie al cancerului mamar. Nivelurile de leptina In sange sufereau schimbari in diverse loturi de la
cele mai joase la cele mai Tnalte in consecutivitatea: control, pacientele cu afectiuni benigne ale glan-
dei mamare, pacientele cu cancer, pacientele cu metastaze in ganglionii limfatici. O alta cercetare ce
compara lotul pacientelor, ce sufereau de obezitate, carora li s-a stabilit diagnoza de cancer mamar cu
lotul de control de aceiasi varsta la fel ce sufereau de obezitate, a aratat ca nivelurile de leptina serica
si raportul leptind/indicele masei corporale erau mult mai ridicate la pacientele cu cancer [15].

Cu toate acestea cercetdrile epidemiologice, care au studiat legatura intre nivelul de leptina si ris-
cul aparitiei cancerului mamar este ambiguu. In alte cercetiri s-a constatat absenta legaturii leptinei
cu riscul aparitiei cancerului de san la femeile In postmenopauza, iar la femeile in premenopauza
s-a depistat chiar o corelatie inversa intre nivelul de leptina si riscul aparitiei cancerului mamar [1].
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Concluzii

Studiul rolului fiziologic si fiziopatologic al leptinei extinde cunostintele noastre despre mecanis-
mele care regleazi functia neuroendocrind, greutatea corporali si schimbul de energie. Intelegerea
acestor mecanisme va duce la noi abordari pentru tratamentul tulburdrilor de obezitate si apetit.
Analiza detaliata a rolului leptinei in reglarea diferitor functii ale organismului, inclusiv functia de
reproducere va permite rezolvarea problemelor legate de disfunctia ovarelor, avorturilor spontane,
dereglarilor peri/postnatale ale metabolismului, precum si aparitia tumorilor in sistemul reproduc-
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Abstract

Background: The rectal pathology is the one of the popular surgical diseases that leads to disorders of life style
and as result to disorders of vital activity. Knowledge of morphology of the rectum is the base for understanding
the etiology, techniques for diagnostic manipulations, treatment method, including a surgical intervention. This
scientific work is aimed to define an ability to use pig as biomodel for experimental and clinical studies in order to
develop new approaches of treatment of the rectal pathology.

Materials and methods: For the research two groups were used. I group includes 50 humans (27 females
and 23 males), Il group includes 8 vietnamese pot-bellied pigs. The rectum of pigs and human were studied via
traditional methods (description morphological and histological) and modern methods such as 3D reconstruction.

Results: Topography, macroscopy, microscopy of pig’'s and human's rectum in comparative aspect are descri-
bed in this article. With the help of traditional methods such as macroscopy and microscopy and modern methods,
namely 3D reconstruction, the structure of the pig's and human's rectum was reconstructed. The morphological
parameters, such as size of anorectal and rectosigmoid angles, the length of the rectum and its parts, were deter-
minated. Macroscopy and microscopy discovered comperative structures of rectum of pig and human.

Conclusion: Thus, it is proved that pigs can be used as biomodels in experimental and clinical studies for de-
velopment the new methods of treatment the rectal pathology in humans.

Key words: anorectal angle, rectosigmoid angle, biomodel.

Introduction

The significant progress has been made in the treatment of rectal diseases via using the modern
techniques over recent years. The result has been reduction of frequency of complication such as
purulent-inflammatory complications, an anal incontinent and relapses.

Despite modern advances in surgical treatment of rectal pathology, a sufficiently high frequency
of unsatisfactory treatment results remains, such as: relapsing fistulas of the rectum, purulent-in-
flammatory complications, there is an anal incontinent patients.

Such results show that need to revise the date of rectum structure and the improvement of bio-
logical model that is more similar to human's rectum shape, size, to the process of defecation and
for the formation of surgical skill, conducting manipulation, especially for creation modern surgical
approaches for prevention and treatment rectal diseases.

Modern experiences of leading medical institutions in Europe, the USA and Japan publish re-
searches in the field of xenotransplantation, reconstruction of mechanism of human diseases at the
molecular level, such as Duchenne Muscular Dystrophy, cystic fibrosis with using of pigs as biomod-
els. [10-14].

Swine as a biomodel is anatomically and physiologically more similar to humans, especially re-
garding cardiovascular system, immune system, respiratory system, skeletal muscle, metabolism,
etc. [15].

The pig as a biological model is actively used in researches of medical industry, namely medical
technologies (instruments, apparatus etc.).

In this regard, the actual task is to determine the feasibility of the use of pigs as biomodels of
various diseases and the use of this animal in the medical field generaly.

The aim

To define an ability to use pig as biomodel for experimental and clinical studies in order to de-
velop new approaches of treatment of the rectal pathology.
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Materials and methods

The research was conducted in two stages. The first stage provided for clinical study. Healthy
people were attracted (I group - 27 females and 23 males), adults, who agreed to participate in a
clinical study.

After anoscopy and rectoroscopy, the pathology of the rectum was excluded. The magnito-reso-
nance tomography was made with the subsequent 3-D reconstruction and morphometry.

All clinical procedures were carried out in compliance with the main provisions of GCP (1996),
the Council of Europe Convention on Human Rights and biomedical (04.04.1997), the Helsinki Dec-
laration of the World Medical Association on the Ethical principles of conducting scientific medical
research involving the person (1964-2013), the order of the Ministry of Health of Ukraine N2690
(23.09.2009), Ne616 (03.08.2012).

The second stage of research was the experimental stage with using of vietnamese pot-bellied
pigs as a subresearch animal. The experiment used 8 castable males of 5 month age and an average
weight of 11-11.3 kg.

Conditions of maintenance of experimental animals conform to current norms of Ministries of
agrarian policy of Ukraine and conducted in compliance with the current legislation of Ukraine,
the Council of Europe Convention on the Protection of vertebrate animals used in experiments and
other scientific purposes (18.03.1986), the EU Directive N2609 (24.11.1986).

Histological research was made according to tradiotional methodic via microscope and camera
Leica EC4. For 3D reconstruction the graphical Wacom manipulator was used. Via the superfacial
rendering the anatomical structures of every slide were marked with different color. This methodic
allowed to clearly present their shape, interlocation, relative dimensions, etc. In addition, this made
it possible to accurately conduct morphometry - to determine the dimensions, angles, length.

Results and discussion

As result of our scientific work is discovered that mucous coat of pig's rectum and human's
rectum is covered with simple cuboid epithelium, that gradually changed with stratified epithe-
lium. The columnar zone of anal canal is covered with stratified cuboidal epithelium, but inermedial
zone and anorectal line is covered with stratified squamous epithelium. Also the lymphoepithelial
nodules are founded in mucous coat, that carry function of immune homeostasis of the human's
rectum same as a pig's rectum. Proper lamina of mucous coat contents solitary lymphatic nodules
and vessels.

Muscular lamina of mucous coat is made up of two layers: internal formed with circularly locat-
ed myocytes and solid external layer. Submucous base of rectum is consist of soft connective tissue.
Muscle coat of human’s rectum same as pig's rectum consists of longitudinal and circular layers.

Via using morphometry, the parameters of the rectum such as anorectal angle and the rectos-
igmoid angle, lenth of rectum and its part of the I clinical group and experimental animals of the II
group were defined.

According to the 3D reconstruction during our research, it was determined that rectosigmoid
angle is located at the level of the second sacral vertebra in both groups and equal to 131+0,7°C
(females of I group), 130+0,4°C (males of I group) and to 140+1°C (I group).

Detected that distance between anorectal angle and rectosigmoid angle, means pelvic part of
rectum is equal to 130+3 mm (males of | group) and 133+2 mm (females of | group), 170£5 mm (I
group). The length of anal canal of males of I group is equal to 43+3 mm and 42+3 mm famales of |
group. Pelvic part of rectum of pig (II group) is equal to 38+2 mm.

The total length of rectum is equal to 173+3 mm (females of I group), 177+5 mm (males of I
group), and 208+7 mm (II group).

Via 3D reconstruction is defined that anorectal angle of rectum is equal to 140-150°C, thus
anorectal angle of rectum of males of I group is equal to 140+3°C, and anorectal angle of females of
[ group is equal to 148+2°C.
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This difference is size can be explained with age changes of peroneal muscle tonus and delivery
(femail's perineum). At same time the location of anorectal angle was determined: in case of 150°C
rate, the anorectal angle was located below pubococcigeal line. Ar same time, the length and volume
of anal canal was in norm, overwise it coud be reason of sphincter apparatus disorders. Not a single
person from I group did not complain of encopresis or incontinence symptoms.

The anorectal angle of pig's rectum (I experiment group) is equal 152+29C, hat according to us
is explained of animal posture (tetrapod type).

Conclusions

Due to the microscopic research and 3D reconstruction of the pig’'s and human's rectum struc-
ture, the morphologic similarity in the form and sizes is established. On the basis of this data we
conclude that pigs can be used as a model for experimental and clinical researches in order to de-
velop the newest methods for treatment of rectal pathology, including the development of surgical
intervention methods.
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Abstract

PERIVASCULAR LYMPH NODULES OF THE SPERMATIC CORD COMPLEX,
AS ELEMENTS OF THE BLOOD AND LYMPH CIRCULATIONS

Background: The male sterility represents a medical and social problem. According to the American Associa-
tions of Reproductive Medicine 50-60% of sterility represents the male one. The human spermatogenesis follows
during all period of male life. An important role in the regulation of spermatogenesis is considered to belong to
lymphocytes, which accumulate around the seminiferous canals. The goal of corresponding work represents the
research of morphological peculiarities of the perivascular lymph nodes in correlations with microcirculation of
the blood and lymph flow.

Materials and methods: The evaluation of these structures was able to put in evidence the total anatomical
piece by marco-microscopical method using as dye, the reactive Schiff.

Results: In premiere, along of the spermatic cord was establish a lot of lymph nodules. Majority of found no-
dules was localized along of the blood and lymph vessels, these groups of nodules are located in the region of the
bifurcation of the blood vessels, among the loops of the pampiniform plexus. A specific group is the lymph nodes,
located between the loops of the pampiniform plexus and on the path of the main lymphatic vessels, which can be
organized as solitary or aggregated.

Conclusions: So, all the perivascular lymph nodes together with the other types of nodules represent a unique
immune system that is the first barrier that performs the immune control of the blood circulating to and from the
testicle.

Key words: lymph nodules, spermatic cord complex, lymphatic vessels, testicle.

Sterilitatea masculind reprezinta nu numai o problema medicala, dar si o problema sociala, ce
abordeazi principiile fundamentale demografice a societatii. In conformitate cu datele Asociatiei
americane de medicind Reproductiva [1,2,3] sterilitatea masculina constituie 50-60% din sterili-
tatea totala a populatiei, unde in conformitate cu structura etiologica, factorilor imuni revine 4,5%,
iar celor idiopatici 31-44%. Intrucat in organismul uman spermatogeneza se declanseazi destul de
tarziu, unele din produsele ei pot deveni antigene si aparitia reactiei de raspuns se reflecta asupra
sterilitatii, ce In consecinta determina sterilitatea masculina. [4,5,7].

Se considera ca un rol important in reglarea spermatogenezei revine limfocitelor, care se aduna
in jurul canaliculelor seminifere. Deci, de aici rezulta ca intre reactivitatea imunologica si starea
functionala a glandei genitale masculine exista o interdependenta reciproca si in cadrul sistemului
imunitar un loc deosebit revine nodulilor limfoizi ai complexului funiculotesticular, despre care in
literatura de specialitate nu exista careva informatie.

Material si metode

Reesind din legitatile morfofunctionale ale sistemului imunitar au fost cercetati nodulii limfoizi
ai complexului funiculotesticular (CFT) in perioada vietii intrauterine si in diferite perioade ale on-
togenezei.

Evidentierea nodulilor limfoizi s-a efectuat prin metoda macromicroscopica de cercetare a
pieselor anatomice totale colorate cu reactivul Schiff [6]. Structura microscopica s-a studiat prin
metode histologice. Cercetdrile s-au efectuat pe un lot de 143 de piese ale CFT de diferite varste,
colectate de la persoanele decedate din diferite cauze, care nu erau legate de afectiuni ale organelor
sistemului urogenital. Dimensiunile si numarul nodulilor limfoizi sau determinat prin utilizarea
ocular-micrometrului de la stereomicroscopul MBS-9.
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Rezultate si dicutii

Dezvoltarea imunologiei necesitd o cunoastere mai ampla a particularitatilor morfologice si
distribuirii componentelor sistemului imunitar in corpul uman. Termenii de aparitie si de organ-
izare, numadrul si densitatea distribuirei nodulilor limfoizi in diferite organe se afla in raport cu
particularitatile functionale ale acestora.

Analizand rezultatele obtinute si datele literaturii de specialitate, in afara de legjtatile princi-
pale, se observa o mare variabilitate individuala a numarului, formei si dimensiunilor nodulilor
limfoizi. Incepand cu primele zile ale ontogenezei postnatale la fetusi, printre elementele cordonu-
lui spermatic, in regiunea polului superior al testiculului, adeseori, se evidentiaza o conglomerare
de tesut limfoid sub aspect de nodul limfoid solitar masiv (2,5-3,0 mm), invelit de o capsula fina de
tesut conjunctiv (fig.1).

Fig. 1. Macronodul limfoid in regiunea polului superior al testiculului:
1 - nodul limfoid; 2 - elemente al cordonului spermatic; 3 - epididimul. Colorat cu reactivul Schiff x12.

Un astfel de nodul este descris in intestine. Ei se formeaza spre finele perioadei prenatale, iar
la animale Indata dupa nastere, care paralel cu Tnaintarea in varsta involueaza. Datorita capsulei
aceasta formatiune nu concreste cu tesuturile adiacente. Este vascularizat de catre ramurile arterei
testiculare.

La nou-nascut si la sugar acest nodul isi micsoreaza dimensiunile pana la 1,6-2,0 mm. Cu acesti
noduli este legatd receptia primara a antigenilor, sinteza imunoglobulinelor si mentinerea pro-
ceselor regenerator-proliferative.

In cadrul sistemului imunitar un loc deosebit revine nodulilor limfoizi perivasculari ai testicu-
lului si cordonului spermatic, preponderent incadrati in structura retelelor vasculare glomerulare.

Pe parcursul evolutiei au aparut doua directii principale ale realizarii protectiei umane: prima -
sistemul imunitar al tunicilor mucoase, - prin nodulii limfoepiteliali si a doua - sistemul imunitar al
retelelor vasculare - prin nodulii perivasculari (8, 9, 10).

Ultimii se formeaza in procesul ontogenezei prin expulzarea limfocitelor din vasele sangvine
sub forma de conglomerari, care mai tarziu se transforma in noduli perivasculari cu centru germi-
nativ, capsula si un complex vascular specific in forma de glomerul.

Acest grup de noduli este bine dezvoltat in tunica vaginala, in regiunea polului inferior al glandei
genitale. Ei participa la limfopoeza si la recircularea limfocitelor, reprezentand un element impre-
scriptibil al sistemului imunitar al testiculului.

Acesti noduli sunt uniti intre ei prin vase limfatice internodulare, In structura carora nu se
evidentiaza limfangionii, si reprezinta sursa de imbogatire a limfei periferice cu limfocite.
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Exista opinia ca retelele vasculare ale nodulilor indeplinesc nu numai functia de nutritie, dar
contribuie activ si la transportarea celulelor imunocompetente si ale produselor metabolismului.

Preponderent, aceste grupari de noduli sunt localizate in regiunea bifurcatiei vaselor sangvine,
printre ansele plexului pampiniform, paravascular si in componenta patului hemo-limfomicrocir-
culator.

Figura 2 ne reflecta cu certitudine corelatiile dintre nodulii limfoizi si patul hemo-si limfomicro-
circulator.

Vasele sangvine formeaza in jurul lor retele ce constdu din arteriole, precapilare, capilare. Nod-
ulii limfoizi sunt uniti Intre ei prin intermediul arteriolelor si venulelor care patrund prin hilul nod-
ulului (fig.3).

Fig. 2. Noduli limfoizi ca componenti ai retelei microcirculatorii.
Colorat cu reactivul Schiff x16.

Fig. 3. Noduli limfoizi in tunica vaginala a testiculului: 1-noduli limfoizi; 2-venule.
Colorat cu reactivul Schiff x 16.

Datorita acestor aspecte de amplasare, nodulii limfoizi pot fi considerati drept componente ale
retelei microcirculatorii limfatice, ce contribuie la limfopoeza si la functia de protectie biologica a

testiculului la nivelul acestei retele vasculare.
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Un grup specific il constituie nodulii limfoizi, localizati printre ansele plexului pampinifor si pe
traiectul vaselor limfatice magistrale, care pot fi solitari sau agregati (fig.4).

Pentru ultimii sunt caracteristice prezenta unui nodul mai masiv, in jurul caruia se afla un numar
mare de micronoduli limfoizi sateliti (10-15), cu dimensiuni de circa 150-200 microni, depistata in
premiera.

Ultimii sunt cuprinsi de o retea microcirculatorie si uniti intre ei prin vase limfatice internodu-
lare ce nu dispun de valve ce ulterior se deschid in vase cu limfangioni lungi si ingusti - vase lim-
fatice aferente care patrund in nodulul gigantic central. De la el pornesc 2 - 3 vase limfatice eferente.

Noi consideram ca aceasta structura, destul de complicata, reprezinta nu altceva decat o etapa
oarecare a involutiei macronodulului limfoid, pe care I-am numit ,timus testicular”. Explicarea rolu-
lui acestor formatiuni prezinta dificultati.

Fig. 4. Macro- si micronoduli limfoizi incadrati in componenta retelei limfatice:
1-macronodul limfoid; 2-micronoduli sateliti; 3-vase limfatice.

Deci totalitatea nodulilor limfoizi perivasculari impreuna cu celelalte tipuri de noduli reprezinta
un sistem imunitar unic ce constituie prima bariera care realizeaza controlul imun al sangelui ce
circula spre si de la testicul.
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Abstract

TOPOGRAPHIC AND ANATOMICAL FEATURES OF THE PYELOCALICEAL SYSTEM OF THE
KIDNEY IN THE FETAL PERIOD OF HUMAN ONTOGENESIS

Background: The study of the features of the topographic anatomy and individual anatomical variability of
the renal pyelocaliceal system (RPCS) during the fetal period of human intrauterine development (IUD) is impor-
tant for elucidating and understanding the complex transformations of their structure, syntopy and skeletotopy,
in particular, to explain the causes and time of appearance of the structural variants and congenital malformations
of the organ.

Material and methods: A total of 102 human fetal biomanikins of 160.0-480.0 mm parietal-coccygeal length
(PCL) (4-10 months of IUD) were studied. A complex of methods of morphological research was applied.

Results: [t was found a lobar structure of the kidneys of human fetuses on all specimens. Two main variants of
their external structure were revealed - bean-shaped and oval-shaped. Two variants of the structure of the renal
hilum were observed - their open and compact forms. Among the variants of the structure of the RPCS, we observed
ampullary and branched types. Syntopy of the renal pelvis and pyelo-ureteral segment with renal vessels on the
right and on the left is almost the same, and in the dynamics of the fetal period of IUD does not change significantly.

Conclusions: 1. The topography of the renal calyx-pelvic system is largely determined by the peculiarities of
the spatial structure of the kidney - its external shape, size, skeletotopy, individual features of the hilum of the
organ, their syntopy with the renal vessels.

2. Close syntopy of the renal pelvis and pyelo-ureteral segment with renal vessels with a compact form of the
renal hilum may be an anatomical prerequisite for impaired urodynamics, provided there are variants of renal
vessels branching or the existence of an abnormal vessel in the renal hilum region.

3. Variants of the structure of the kidneys and their structures are clearly observed from the beginning of the
fetal period of human IUD, significantly affect the topography of the calyces and pelvis, and in some cases can cause
impairment of urodynamics.

Key words: prenatal development, kidney, renal pyelocaliceal system, fetus, human.

Actuality

The study of the features of the topographic anatomy and individual anatomical variability of
the renal pyelocaliceal system (RPCS) during the fetal period of human intrauterine development
(IUD) is important for elucidating and understanding the complex transformations of their struc-
ture, syntopy and skeletotopy, in particular, to explain the causes and time of appearance of the
structural variants, the possible occurrence of congenital malformations of the organ [1-4].

Renal development is a very complex and multi-stage process that can be disrupted by genetic
mutations, especially due to a defect in transcription factors or prenatal exposure of teratogenic fac-
tors, maternal malnutrition can impair prenatal kidney development [5, 6].

The frequency of congenital urological pathology of newborns increases annually [7].

The increase in this group of patients is due to both an increase in the frequency of congenital
malformations of the urinary system and the improvement of antenatal diagnostics. Understand-
ing the complex mechanisms of pathogenesis of diseases of RPCS is necessary for effective prenatal
diagnosis of renal abnormalities and their timely surgical correction [8-12].

Materials and methods

Atotal of 102 human fetal biomanikins of 160.0-480.0 mm parietal-coccygeal length (PCL) (4-10
months of [UD) were studied. A complex of methods of morphological research was applied, which
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included anthropometry, morphometry, injections of blood vessels with X-ray contrast mixtures,
X-ray techniques, dissection, microscopy, three-dimensional reconstruction and statistical analysis.

Results and discussion

[t was found a lobar structure of the kidneys of human fetuses on all specimens (Fig. 1).

Fig. 1. 3D reconstruction of the left kidney of the human fetus 250.0 mm PCL. A - median projection;
B - anterior-medial projection; B - posterior-medial projection; D - anterior-medial projection. Magn.: x3:
1 - renal perenchyma; 2 - renal pelvis; 3 - renal calyces; 4 - ureter; 5 — renal artery; 6 - renal hilum.

The shape, skeletotopy and holotopy of the kidneys can significantly affect the structure and to-
pography of RPCS. Two main variants of their external structure were revealed - bean-shaped and
oval-shaped.

At the beginning of the fetal period of IUD, the oval shape is most often observed, but from the
6th month of the IUD, the bean-shaped form begins to prevail, and from the 8th month it is deter-
mined almost twice as often (fig. 2).

20+

15+
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4-5 6-7 8-9 10 month

O Bean-shaped form H Oval form

Fig. 2. Temporal dynamics of changes in the ratio between bean- and oval
shapes of human fetal kidneys.
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[t is this form of the external structure of the kidneys should be considered ontogenetically more
mature.

The peculiarities of the temporal dynamics of the shape of the kidneys revealed during the re-
search are inextricably linked with the changes in the spatial structure of the renal hilum, and, con-
sequently, with the syntopy of the renal vessels with the renal pelvis. Two variants of the structure
of the renal hilum were observed - their open and compact forms.

Until the 6th month of IUD, the open form of the renal hilum prevails (see Fig. 1), and from the
end of the 7th month and at the beginning of the 8th months of IUD, a compact form of the organ
hilum was revealed on most preparations. In 10-month-old human fetuses, the compact form oc-
curs almost three times more often than the open one (Fig. 3).

25
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Fig. 3. The ratio of open and compact forms of the renal hilum.

We consider that close syntopy of the renal pelvis and pyelo-ureteral segment (PUS) with renal
vessels in the compact shape of the renal hilum may be an anatomical prerequisite for urodynamic
disorders under the conditions of renal branching or the existence of an abnormal vessel in the
renal hilum.

In the case of a compact shape of the renal hilum, there is a higher probability of compression of
the PUS by the accessory inferior renal artery (Fig. 4).
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Fig. 4. Organs of the retroperitoneal space of the male fetus 350.0 mm PCL. The veins are filled with a
mixture based on red lead. Macrospecimen. Magn.: X2: 1 - kidneys; 2 - adrenal glands; 3 - pyeloureteral seg-
ments; 4 — inferior vena cava; 5 - aorta; 6 — renal veins; 7 - accessory right inferior renal vein; 8 - testicular veins.

Such cases are often described as one of the morphological causes of hydronephrosis, megaco-
lyx, pyeloectasis, vasorenal hypertension, pyelonephritis, nephrolithiasis or bedsores of the ante-
rior wall of the renal pelvis and PUS.

Simultaneously with changes in the shape of the renal hilum, changes in their holotopy occur: in
4-7-month-old fetuses, the hilum is directed forward and medially, and from the 8th month of [lUD
they are reoriented and placed already on the medial surface of the kidney.
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The renal pelvis also has structural variants.

On macrospecimens and 3D reconstructions of fetal kidneys, the renal pelvis is somewhat com-
pressed in the anteroposterior direction (see Fig. 1), due to which the shape of its cross section ap-
proaches the oval.

Among the variants of the structure of the RPCS, we observed ampullary Fig. 5 and branched

(see Fig. 1) types.

iil!iilll'””’!l“ HH‘”“ Hllllllll“ll IR
1 2 3 4
Fig. 5. Organs of the retroperitoneal space of the male fetus 360.0 mm PCL.
The veins are filled with a mixture based on red lead. Macrospecimen. Magn.: x1,8:
1 -renal calyces; 2 - pyeloureteral segments; 3 - inferior vena cava; 4 - aorta; 5 - renal veins; 6 - ureteral
vein; 7 - junction of ureteral and testicular veins; 8 - junction of the left ureteral and ascending lumbar veins;
9 - testicular veins; 10 - accessory right inferior renal vein.

During the study of renal pelvis skeletotopy, it was found that at the beginning of the fetal period
(4-5-months-old fetuses), the right and left renal pelvis are located almost at the same level in rela-
tion to the spine - approximately at the level of the interval between the Il and III lumbar vertebrae
(Fig. 6), but starting from the 6th month, they ,ascend” on the left to the level of the middle third
of the Il lumbar vertebra, and on the right, on the contrary, ,descend” to the middle third of the III
lumbar vertebra. Syntopy of the renal pelvis and PUS with renal vessels on the right and on the left
is almost the same, and in the dynamics of the fetal period of IUD does not change significantly.

The syntopy of the renal pelvis and PUS with renal vessels on the right and left is almost the
same, and in the dynamics of the fetal period IUD does not change significantly.

Fig. 6. Radiograph of the female fetus 210.0 mm PCL. Injection of arteries,
pelvic system of the kidney with red lead. Magn.: x2.
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The renal artery, divided into 2-4 branches, and then the renal vein, represented by 2-3 vessels,
are determined ventrally of the narrowed part of the renal pelvis in the anterior direction. The renal
vein is located in front of the PUS and below the branches of the renal artery.

The relationship of the elements of the renal pedicle outside the renal hilum is as follows: above
is the renal artery, in front of it and slightly below - the vein and behind - the renal pelvis and PUS.

In the renal hilum, around the renal pelvis, such a syntopy is not observed: the venous vessels
after leaving its parenchyma surround the corresponding artery on all sides. The vessels pass both
in front and behind the renal pelvis, covering it. Variants of the topography of the renal vessels and
their abnormal placement in relation to the renal pelvis and PUS can cause functional disorders
of the upper urinary tract. Thus, accessory renal arteries were detected on 4 specimens of female
fetuses, multiple renal veins were observed on specimens of 4 male fetuses. In two cases, signs of
hydronephrosis were observed in these fetuses.

The causes for its occurrence were nephroptosis, compression of PUS by vessels, flexures of the
proximal part of the ureter. Macroscopically, a significant dilatation of the RPCS, thinning of the re-
nal parenchyma was detected.

Conclusions

1. The topography of the renal calyx-pelvic system is largely determined by the peculiarities of
the spatial structure of the kidney - its external shape, size, skeletotopy, individual features of the
hilum of the organ, their syntopy with the renal vessels.

2. Close syntopy of the renal pelvis and pyelo-ureteral segment with renal vessels with a com-
pact form of the renal hilum may be an anatomical prerequisite for impaired urodynamics, provided
there are variants of renal vessels branching or the existence of an abnormal vessel in the renal
hilum region.

3. Variants of the structure of the kidneys and their structures are clearly observed from the be-
ginning of the fetal period of human intrauterine development, significantly affect the topography
of the calyces and pelvis, and in some cases can cause impairment of urodynamics.
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Abstract

PECULIARITIES OF EYE MORPHOGENESIS IN THE EMBRYOUS AND PREPARATIVE
PERIODS OF HUMAN ONTOGENESIS

Background: Finding out the sources, the chronological sequence of the germs and the formation of the struc-
ture of the human orbit remains a pressing task for morphologists. A comprehensive study of the features of deve-
lopment, formation, topographic and anatomical changes in the structures of the orbit (in particular, the muscles
of the eyeball, blood vessels and nerves), the dynamics of their syntopic changes during the erly prenatal period
of ontogenesis is important to determine the structure, preconditions and time of occurrence of their congenital
malformations

Material and methods: Using a complex of methods of morphological examination 30 series of consecutive
histological sections of human embryos and prefetuses aged from 3 till 8 weeks od IUD (3.0-30.0 mm parietal-coc-
cygeal length (PCL)) were studied.

Results: At the 3" week of [UD the orbital region is represented by the place of close contact of the neuroecto-
derm of the optic vesicle with the adjacent integumentary ectoderm, as well as the mesenchyme surrounding this
place of contact. In embryos of 3.5 mm PCL, the rudiment of the optic stalk is observed as a result of the transfor-
mation of the junction of the area of the eye rudiment with the brain.

Conclusions: 1. The rudiments of the organ of vision (lens placodes) appear in the 3rd week of IUD. At the
5th week of IUD as a result of gradual intussusception of crystalline placodes into the adjacent mesenchyme, lens
pit are formed, and then - lens vesicles. 2. Rudiments of the extraokular muscles (except for the inferior oblique
muscle) was detected at the end of the 5th week of IUD. The rudiment of the inferior oblique muscle develops from
a single mesodermal islet located in the mesenchyme medially and below the eyeball. Simultaneously with the
rudiments of the extraokular muscles, the trochlear and abductor nerves are develop and ingrown into the orbit.
3. The development of blood vessels of the orbit occurs from two sources - from the islands of local angiogenesis,
which begins in the 5th week of IUD, and from extraorganic vessels, which can be traced in the form of a vascular
network at the end of the 6th week of IUD. The combination of both sources is observed at the end of the 7th week
of IUD. 4. The embryonic period of ontogenesis is the first critical period in the development of the human orbit,
due to the formation of the muscles, nerve and vascular structures.

Key words: orbit, embryo, prefwtus, prenatal ontogenesis, human.

Actuality

Finding out the sources, the chronological sequence of the germs and the formation of the struc-
ture of the human orbit remains a pressing task for morphologists. Eye diseases in 85.3% of cases
are congenital or acquired in childhood [1, 2].

One of the main causes of strabismus, amblyopia, binocular vision disorders, myopia and astig-
matism is the pathology of the eyeball muscles [3].

Clinicians have repeatedly emphasized that scientific studies of age-dependet morphological
features of the organ of vision are clearly insufficient [4].

In addition, the development and application of new microsurgical operations require a deeper
knowledge of the surgical anatomy of the orbit [5].

Anatomical data on the development and formation of topography of the vascular-nervous and
muscular structures of the human eyeball are fragmentary and do not give a clear data of the se-
quence of structural changes during intrauterine development (IUD) [1, 3].

A comprehensive study of the features of development, formation, topographic and anatomical
changes in the structures of the orbit (in particular, the muscles of the eyeball, blood vessels and
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nerves), the dynamics of their syntopic changes during the erly prenatal period of ontogenesis is
important to determine the structure, preconditions and time of occurrence of their congenital mal-
formations [6, 7].

Material and methods

Using a complex of methods of morphological examination (morphometry, microscopy, three-
dimensional computer reconstruction and statistical analysis) 30 series of consecutive histological
sections of human embryos and prefetuses aged from 3 till 8 weeks od IUD (3.0-30.0 mm parietal-
coccygeal length (PCL)) were studied.

Results and discussion

To development of the orbit region with the organ of vision precedes the process of differentia-
tion of the rudiment of the anterior part of the neural tube from three cerebral vesicles (anterior
- forebrain, middle - midbrain and posterior - rhombencephalon) into five due to the separation of
the middle and posterior cerebral vesicles.

The anterior cerebral vesicles forms the diencephalon and the telencephalon. The stage of the
five-vesicles rudiment of the brain is clearly observed between the 2nd and 3rd weeks of IUD.

The sources of the eyeball rudiment are traced at the beginning of the 3rd week of [UD (embryos
of 3.0 and 3.3 mm PCL), when the lateral protrusions of the neuroectoderm of the diencephalon
(optic vesicles) reach the ectodermal cover of the embryo.

During this period, the orbital region is represented by the place of close contact of the neuroec-
toderm of the optic vesicle with the adjacent integumentary ectoderm, as well as the mesenchyme
surrounding this place of contact. In embryos of 3.5 mm PCL, the rudiment of the optic stalk is
observed as a result of the transformation of the junction of the area of the eye rudiment with the
brain (Fig. 1).

Fig. 1. Frontal histological section of the cranial end of the human embryo 3.5 mm PCL
(3rd week of IUD) (right half). Hematoxylin and eosin staining. Microphotograph. Magn.: x200:
1 - neuroectoderm of the optic vesicle; 2 - ectodermal lens placode; 3 - VII cranial nerve; 4 - VIII cranial
nerve; 5 - neuroectoderm of the midbrain; 6 - optic stalk; 7 - neuroectoderm of the telencephalon.

In embryos of 4.0-5.0 mm PCL (4th week of IUD) structural transformations of tissues at the
point of contact of the nervous tissue of the eyeball and the ectoderm of the lens placode are ob-
served.
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Nerve tissue continues to protrude into the adjacent mesenchyme in the direction of the ec-
toderm, and the ectoderm of the lens placode thickens, invaginates the adjacent neuroectoderm,
which leads to the formation of lens pits and the beginning of formation the optic cups (Fig. 2).

Fig. 2. 3D-reconstruction of the upper half of the human embryo 3.5 mm PCL.
Right posterior projection. Magn.: x20: 1 - lens pit; 2 - the rudiment of the brain; 3 - heart; 4 - notochord;
5 - dorsal aorta; 6 - cardinal veins; 7 - aortic arches; 8 - frontal process.

The mesenchyme surrounds the vesicles and the optic stalk, and extends from the brain to the
ectodermal covering of the cranial part of the embryo.

In human embryos of 4.0 and 5.0 mm PCL (4th week of IUD) observed a condensation of the
mesenchyme in the rudiment of the orbital region, it localized around the junction of the optic stalk
with the cerebral vesicle. We believe that this condensation of the mesenchyme in the form of a
membranous plate, close to the rudiment of the brain, has no direct anatomical relation to the organ
of vision, and is the rudiment of the ectomeningeal capsule.

In embryos of 7.0 and 7.5 mm PCL (5th week of IUD) there is a gradual intussusception of lens
placodes into the adjacent mesenchyme, which leads to their transformation into lens pit, and then
- in the lens vesicle. The lens vesicles begin to untie from the integumentary epithelium of the head,
close and turn into epithelial bodies of round shape, adjacent to the optic vesicles.

Their wall is invaginated, as a result of which they gradually turn into double-walled cups. The
optic cups are connected to the cavity of the anterior cerebral vesicle by means of the optic stalk.
Both optic cups and optic stalks are in the cell mass of the mesenchyme. Subsequently, the lens pla-
coda forms the lens of the eye, while the optic cup forms the retina and other parts of the eye (Fig. 3).

The sources of the extraocular muscles (except for the inferior oblique muscle) was first detect-
ed at the end of the 5th week of IUD, when in embryos 7.0-7.5 mm PCL in the adjacent mesenchyme
behind the optic cups and around the optic stulks appear the foci of condensation of mesodermal
cells of irregular elongated shape (Fig. 4).

The rudiment of the inferior oblique muscle develops from a single mesodermal islet located in
the mesenchyme medially and below the eyeball.

3D-reconstruction revealed the general mesodermal rudiment of the eyeball muscles, its shape
and the beginning of differentiation of each individual muscle from the mesoderm rudiment, which
has a funnel-shap and covers the optic stalk. Its thickened end is directed towards the eyeball and
ends in front with five small protrusions. These protrusions, as shown by studies of microspecimens
of older age groups (prefetal period of IUD), are a morphological substrate for the development of
individual muscles of the eyeball (Fig. 5).
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Fig. 3. Frontal section of the left cranial part of the embryo 9.0 mm PCL (6th week of IUD).

Hematoxylin and eosin staining. Microphotograph. Magn.: x40:
1 - the rudiment of the eyeball; 2 - optic stulk; 3 - lens vesicle; 4 - hyaloid artery.
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Fig. 4. Frontal section of the left side of the human embryo head 7.0 mm PCL.
Hematoxylin and eosin staining. Photomicrograph. Magn.: x60:
1 - eye; 2 - the rudiment of the lateral rectus muscle; 3 — the rudiment of the superir rectus muscle;
4 - brain; 5 - the left upper nasal conch; 6 - the rudiment of the optic nerve; 7 - mesenchyme of the head.
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Fig. 5. 3D-reconstruction of the human prefetus head 13.5 mm PCL. Front projection. Magn.: x25:
1 - the rudiments of the eyeballs; 2 - optic nerve; 3 - the rudiments of the extraocular muscles; 4 - hemi-
spheres of the brain; 5 - the rudiment of skull bones; 6 - Meckel’s cartilage; 7 - basilar artery.
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In addition, the mesodermal rudiment is the basis for the formation of a common tendon ring of
the proximal ends of the eye muscles. The inferior oblique muscle develops from a single mesoder-
mal rudiment and therefore has a different location and fixation points.

Simultaneously with the rudiments of the extraocular muscles, the trochlear and abductor
nerves are develop and ingrown into the orbit. In the embryonic period, we noted a fairly large
diameter of these nerves relative to the small thickness of the rudiments of the muscles (Fig. 6).
Later, in the process of further development, there is a gradual predominance of the growth of the
extraocular muscles relative to the nerves that provide their innervation.

Fig. 6. 3D- reconstruction of the human prefetus head 17.0 mm PCL. Front projection. Magn.: X25:

1 - eyeballs; 2 - lens; 3 - optic nerve; 4 - trigeminal nerve; 5 - facial nerve; 6 — the rudiments of skull bones;
7 — Meckel’s cartilage; 8 — the rudiment of the mandible; 9 - spine; 10 - artery.
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Fig. 7. Frontal section of the left half of the human embryo head 16.0 mm PCL.
Hematoxylin and eosin staining. Photomicrograph. Magn.: x60:
1 - pigment epithelium; 2 - mesenchyme of the orbit; 3 - rudiment of the frontal bone;
4 - rudiment of the lacrimal bone; 5 - nasal cavity; 6 - optic nerve; 7 - blood vessels of the orbit;
8 - brain; 9 - superior oblique muscle; 10 - medial rectus muscle; 11 - inferior rectus muscle;
12 - lateral rectus muscle; 13 - upper rectus muscle.

103



In the cell mass of the mesenchyme of embryos of 7.0-7.5 mm PCL, which surrounds the eyes
and mesodermal sources of the muscles, form chains of islets of intraorganic hematopoiesis and
cells such as erythroblasts. Part of the islets of intraorganic hematopoiesis is separated from the
adjacent mesenchyme by a number of elongated endothelial cells. In embryos of 13.0-16.0 mm PCL
there is a vascular network in the orbital region (Fig. 7). It is during this period that the differentia-
tion of the individual extraocular muscles begins.

In addition, the muscular connecting branches of extraorganic vessels grow into the eye mus-
cles. The combination of both parts of the vascular formations occurs in the prefetuses 18.0-22.0
mm TCD. Thus, the vascular supply to the extraocular muscles is formed in two ways - in the form
of islets of intra-organ hematopoiesis and ingrown muscle branches of extra-organ vessels.

Conclusions

1. The rudiments of the organ of vision (lens placodes) appear in the 3rd week of [UD. At the 5th
week of IUD as a result of gradual intussusception of crystalline placodes into the adjacent mesen-
chyme, lens pit are formed, and then - lens vesicles.

2. Rudiments of the extraokular muscles (except for the inferior oblique muscle) was detected
at the end of the 5th week of IUD. The rudiment of the inferior oblique muscle develops from a sin-
gle mesodermal islet located in the mesenchyme medially and below the eyeball. Simultaneously
with the rudiments of the extraokular muscles, the trochlear and abductor nerves are develop and
ingrown into the orbit.

3. The development of blood vessels of the orbit occurs from two sources - from the islands of
local angiogenesis, which begins in the 5th week of IUD, and from extraorganic vessels, which can be
traced in the form of a vascular network at the end of the 6th week of IUD. The combination of both
sources is observed at the end of the 7th week of [UD.

4. The embryonic period of ontogenesis is the first critical period in the development of the hu-
man orbit, due to the formation of the muscles, nerve and vascular structures.
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Abstract
PECULIARITIES OF THE SUBHYOID TRIANGLE IN HUMAN PREFETUSES

Background: Finding out the features of morphogenesis and topographic changes of suprahyoid region (SHR)
of the neck and its structures in the dynamics of human intrauterine development (IUD) remains a relevant area
of morphological research.

Material and methods: Thirty preparations of human prefetuses of 14.0-80.0 mm parietococcygeal length
(PCL) (7-12 weeks of IUD) were studied using a complex of modern methods of morphological research.

Results: On the basis of obtained digital indicators of the main morphometric parameters of human SHR in
the dynamics of the prenatal period of IUD the critical periods of development of the region were clarified and ma-
thematical functions that describe the normal course of organogenesis of SHR were created, which can be useful
for creating diagnostic algorithms for the norm when carrying out prenatal diagnostics and monitoring the state
of the fetus. It has been established that the 9-10" week of IUD is a critical period in the development of SHR, since
during this time, intensive growth processes occur, which are manifested by a sharp change in the size of the organ,
and this can lead to the appearance of variants of the structure and possible congenital defects of the SHR and the
dental-maxillary apparatus in general.

Conclusions: 1. At the 10th week of the prefetal period of IUD, there is an accelerated increase in the ante-
roposterior size of the LAP (y = -6.3851 + 1.041 * x; r = 0.9374; p = 0.00001). 2. At the 11" week of the prefetal
period of IUD, there is an accelerated increase in the lateral length of the SHR (y =-6.1289 + 1.1277 *x; r = 0.8891;
p = 0.00001). 3. During the clarification of the regularities of the dynamics of changes in the width of the SHR, it
was found that at the beginning of the prefetal period of the IUD, the growth rates of the indicator are slow, but
from the 9" week of IUD, its accelerated growth is observed (y = -4.5904 + 1.1074 * x; r = 0.8662; p = 0.00001).
4. Features of the change in the value of the anterior angle of SHR in the prefetal period of human ontogenesis
demonstrate a general tendency towards its decrease during this period of development - from 90.18+0.55°
(7" week) to 82.12+1.17 ° (12% week), but after a sharp decrease in this angle until the end of the 8" week of de-
velopment (79.32+1.03°), its intensive growth begins during the 9" week and until the end of the prefetal period
(y=93,8224-0.9577 *x; r =-0.4140; p = 0.0229).

Key words: anterior cervical region, suprahyoid triangle of the neck, prefetus, prenatal ontogenesis, human.

Actuality

Finding out the features of morphogenesis and topographic changes of suprahyoid region (SHR)
of the neck and its structures in the dynamics of human intrauterine development (IUD) remains a
relevant area of morphological research [1-5].

Refined, comprehensive data on gender, age and constitutional features of the structure and
topography of organs and structures of the SHR of the neck during the prenatal period of human
ontogenesis will make it possible to develop new criteria for the interpretation of medical diagnos-
tic imaging data, the degree of fetal viability, improve existing and develop new methods of surgical
correction of congenital neck defects [6-9].

Materials and methods

Thirty preparations of human prefetuses of 14.0-80.0 mm parietococcygeal length (PCL) (7-12
weeks of IUD) were studied using a complex of modern methods of morphological research: anthro-
pometry, morphometry, three-dimensional reconstruction and statistical analysis. The morphomet-
ric parameters of SHR were determined: width (distance between the inner surfaces of the condylar
processes of the mandible), anteroposterior length (distance from the anterior surface of the hyoid
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bone to the lower edge of the mental symphysis), lateral length (length of the lateral border of the
SHR - distance from the inner surface of the angle of mandible to the lower edge of the mental sym-
physis), the anterior angle of the SHR (the angle between the lateral borders of the SHR).

Results and discussion

On the basis of obtained digital indicators of the main morphometric parameters of human
SHR in the dynamics of the prenatal period of IUD the critical periods of development of the re-
gion were clarified and mathematical functions that describe the normal course of organogen-
esis of SHR were created (Fig.), which can be useful for creating diagnostic algorithms for the
norm when carrying out prenatal diagnostics and monitoring the state of the fetus. It has been
established that the 9-10™ week of IUD is a critical period in the development of SHR, since dur-
ing this time, intensive growth processes occur, which are manifested by a sharp change in the
size of the organ, and this can lead to the appearance of variants of the structure and possible
congenital defects of the SHR and the dental-maxillary apparatus in general.
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Fig. 1. The dynamics of changes in the anterior-posterior size of the suprahyoid
region in the prenatal period of human ontogenesis. Logarithmic dependence on age.
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Fig. 2. Dynamics of changes in the lateral length of the suprahyoid region in the prenatal
period of human ontogenesis. Logarithmic dependence on age.

106



<
11 &
e 10 @
Eﬁ ) 8,#-""’/—’—’1
T 8 g ’,.-f"’f”.
7] 5
o 7 =
£ 1T 3
w © __/q 1
o i o
5 8
-E = g /3/ g &
2 4 3 ~ 8 g
= V
2
2 1 i i 1
8 7 g 9 10 11 12 13
Age, weeks

Fig. 3. Dynamics of changes in the width of the suprahyoid region in the prenatal
period of human ontogenesis. Logarithmic dependence on age.
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Fig. 4. Dynamics of changes in the anterior angle of the suprahyoid region in the prenatal
period of human ontogenesis. Logarithmic dependence on age.

Conclusions

1. At the 10th week of the prefetal period of IUD, there is an accelerated increase in the antero-
posterior size of the LAP (y =-6.3851 + 1.041 * x; r = 0.9374; p = 0.00001).

2. At the 11" week of the prefetal period of IUD, there is an accelerated increase in the lateral
length of the SHR (y =-6.1289 + 1.1277 *x; r = 0.8891; p = 0.00001).

3. During the clarification of the regularities of the dynamics of changes in the width of the SHR,
it was found that at the beginning of the prefetal period of the IUD, the growth rates of the indicator
are slow, but from the 9" week of IUD, its accelerated growth is observed (y = -4.5904 + 1.1074 * x;
r=0.8662;p=0.00001).
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4. Features of the change in the value of the anterior angle of SHR in the prefetal period of hu-
man ontogenesis demonstrate a general tendency towards its decrease during this period of de-
velopment - from 90.18+0.55° (7" week) to 82.12+1.17° (12" week), but after a sharp decrease
in this angle until the end of the 8" week of development (79.32+1.03°), its intensive growth
begins during the 9" week and until the end of the prefetal period (y = 93, 8224 - 0.9577 * x;
r=-0.4140; p = 0.0229).
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Abstract

Background: The considerable progress in recent decades in the fields of imaging and vascular surgery and
increasing demand for diagnosis and surgical procedures, requires a constant review of the data on morphological
variants of the upper limb arteries. The aim of our research was to study the individual variability of the axillary
region arteries, according to gender, age and side of the body.

Material and methods: This is a retrospective and descriptive study. The variability of arterial architectonics
of the axillary region arteries was studied on 210 upper limb angiographies. The analysis of the angiographies of
the upper limb arteries was done with the aim to transfer the anatomy of the axillary region arteries from the vir-
tual model to the real one, in order to identify their variability according to gender and side of the body, based on
the following criteria: origin, course, numerical variations, branching, etc.

Results: The variability of the axillary region arteries was established in 62 patients (29,52%), among which
36 (17,14%) were males, and 26 (12,38%) - females. Variants of origin of the axillary region arteries were revea-
led in 4,76%, numerical variants were identified in 9,53%, and presence of the common trunks - in 21,43%. The
common trunks were variable on both criteria formation and branching.

Conclusions: The most variable branch of the axillary artery was the posterior circumflex humeral artery,
followed by variations of the lateral thoracic and subscapular arteries.

Key words: axilla, anatomical variants, variability.

Actualitatea si importanta problemei abordate

Progresele considerabile din ultimele decenii realizate in domeniile imagisticii si chirurgiei vas-
culare necesita o revizuire permanentd a datelor privitor la variantele morfologice ale arterelor
membrului superior, dat fiind faptul ca numarul procedurilor de diagnostic si al interventiilor chiru-
rgicale efectuate la acest nivel au crescut considerabil [1, 2].

In prezent, folosirea tehnologiilor moderne de tratament endovascular, a stenturilor si stent-
grefelor permit restabilirea continuitatii vasculare practic in orice regiune a organismului uman.
Beneficiile acestora constau in accesul mai usor la nivelul unor regiuni anatomice dificil de abordat
chirurgical si evitarea interventiilor deschise la bolnavi.

La momentul actual, este esential sa se cunoasca configuratia anatomica cea mai frecventa a
arterelor, dar totodata si posibilitatea Intalnirii in practica, a unei sau altei variante.

Complexitatea lor si multitudinea entitatilor morfologice face dificila epuizarea tuturor variant-
elor posibile, intr-asa mod impunandu-se studierea acestor cazuri.

Conform datelor bibliografice, majoritatea cercetarilor axate pe identificarea variantelor ana-
tomice ale arterelor membrului superior au fost efectuate prin metoda disectiei anatomice [3, 4, 5]
si doar unitati au folosit tehnicile imagistice [6, 7, 8, 9].

Studiul realizat este o tentativa de a extinde investigatiile stiintifice menite sa ofere celor
interesati nu doar o imagine de ansamblu, ci una detaliata a arhitectonicii variationale a arterelor
axilei prin prisma tehnologiilor imagistice.

Scopul cercetarii
Studierea variabilitatii individuale a arterelor axilei in functie de gen, varsta si lateralitate cu
determinarea gradului de variabilitate a acestora.

Material si metode

Studiul dat a fost unul retrospectiv, descriptiv. Arhitectonica variationala a arterelor axilei a fost
cercetatad pe 210 angiografii ale membrului superior (inclusiv 104 de angiografii selective si 106 -
angio-CT) preluate din baza de date a Centrului Medical “Euromed Diagnostic”, a Departamentului
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de Cardiologie Interventionala si Chirurgie Endovasculara a IMSP SCM , Sfanta Treime” si a sectiei
chirurgie endovasculara a IMSP SCR , Timofei Mosneaga”, pe perioada anilor 2010-2020.

Toate angiografiile incluse in lotul de studiu apartineau pacientilor carora in urma efectuarii
investigatiilor In cauza nu li s-a confirmat nici o patologie arteriala.

Analiza angiografiilor arterelor membrului superior (MS) a avut drept scop transpunerea anato-
miei arterelor axilei din stadiul virtual in stadiul real, pentru identificarea variabilitatii acestora in
functie de gen si lateralitate, conform criteriilor studiate: origine, traiect, variatii numerice, mod de
ramificare etc.

Rezultate si discutii

Din cele 210 angiografii studiate, 62 (29,52%) au fost stabilite cu diverse variante ale arterelor
axilei: 36 (17,14%) apartineau pacientilor de gen masculin (inclusiv 17 (8,09%) erau de la membrul
superior stang si 19 (9,05%) de la cel drept) si 26 (12,38%) apartineau genului feminin - cate 13
(6,19%) din ambele parti.

Distributia in functie de varsta si gen a pacientilor cu variante anatomice (VA) ale arterelor
nominalizate, ne-a oferit urmatoarele date: 2 (0,95%) din ei corespundeau varstei pana la 40 ani si
erau de gen feminin; 28 pacienti (13,33%) (cate 14 de ambele genuri) erau cu varsta cuprinsa intre
41-60 ani; 31 pacienti (14,76%) (22 barbati si 9 femei) erau cu varsta intre 61-80 ani si 1 pacient
(0,48%), de gen feminin - avea varsta de 81 ani.

Variante de origine (VO) ale arterelor axilei au fost stabilite pe 10 angiografii (4,76%), din ele 6
(2,86%) erau a pacientilor de gen masculin, toate fiind din dreapta si 4 (1,90%) de gen feminin; la
una din aceste paciente VO s-a determinat bilateral, iar la altele 2 - monolateral, pe membrul supe-
rior drept.

S-avizualizattraiect sinuos al arterelor toracicalaterala (ATL), toracodorsala (ATD) si circumflexa
humerala posterioara (ACHP) pe 4 angiografii (1,90%): la 3 barbati, la unul din ei fiind pe MS din
stanga, iar la ceilalti 2 - pe MS din dreapta si, la o femeie pe MS din dreapta; varsta pacientilor a fost
de 73,47, 54 si 62 ani.

Variante de numar (VN) ale ramurilor lansate de catre artera axilara (AA) s-au constatat pe 16
angiografii, la 9 barbati si 7 femei: la 3 din pacientii de gen masculin prezenta numerica a ramurilor
s-a determinat bilateral (pe ambele MS) si la restul 6 din ei - monolateral, pe MS din stanga; la o
pacienta de gen feminin, acestea s-au stabilit bilateral, iar la celelalte 6 - monolateral, din stanga; in
total VN au fost constatate in 9,53% din cazuri.

Trunchiuri comune (TC) cu origine de la AA s-au determinat pe 38 angiografii, din ele 23 au fost
masculine si 15 - femenine: pe 3 angiografii de gen masculin, TC s-au constatat bilateral (la ambele
membre superioare), iar pe restul 20 - monolateral (pe 9 ale MS stang si 11 - a celui drept), precum
si pe 2 angiografii de gen feminin, acestea s-au identificat bilateral, iar pe celelalte 13 - monolateral
(pe 6 ale MS stang si 7 — a celui drept); astfel, TC s-au stabilit la nivelul a 43 MS (20,48%), pe 2 din
ele fiind prezente cate doua TC (0,95%), in total prezenta lor constituind 21,43%.

Bufurcarea arterei arterei axilare s-a stabilit pe 3 (1,43%) angiografii ale genului feminin - 2
apartineau membrului superior din stanga si 1 - celui din dreapta.

Toate cele expuse sunt relatate in figurile 1 si 2.

Originea atipica a ATL a fost constatata pe 4 angiografii (1,90%): in doua cazuri artera a inceput
de la artera toracoacromiala (ATA), in al treilea caz de la ATD si in al patrulea - de la artera brahiala
(AB); originea atipica a arterei circumflexe humerale anterioare (ACHA) s-a determinat pe 2 angi-
ografii (0,95%) - Intr-un caz de la ACHP si in altul de la artera subscapulara (AS); originea atipica
a arterei circumflexe a scapulei (ACS), ACHP si ATD s-a stabilit cate pe o singura angiografie (cate
0,48%), ca si originea Inalta a arterei ulnare (AU).

Variante de numar ale ATL au fost vizualizate pe 16 angiografii (7,62%), care apartineau cate 8
(3,81%) pentru fiecare gen, din ele cate 7 (3,33%), atat la gen masculin cat si la cel feminin erau ale
MS stang si cate 1 (0,48%) - ale celui din dreapta; prezenta dubla a ATD a fost constatata pe 3 angi-
ografii (1,43%): una masculing, din stanga si 2 feminine (cate una din ambele parti), iar a ACHP - pe
o angiografie a unui MS feminin, din stanga (0,48%).
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Trunchiurile comune au fost diverse atat din punct de vedere al formarii lor, cat sia componentei
acestora.
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Figura 1. Frecventa variantelor anatomice ale arterelor axilei conform criteriilor studiate
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Figura 2. Frecventa variantelor anatomice ale arterelor axilei in functie de gen si lateralitate

Trunchiuri comune formate din doua ramuri au fost stabilite pe 31 angiografii (14,76%): 20
(9,52%) erau de gen masculin (8 ale MS stang si 12 ale celui drept) si 11 (5,24%) - de gen feminin
(3 ale MS stang si 8 ale MS drept); TC formate din 3 ramuri au fost constatate pe 11 angiografii
(5,24%): 6 (2,86%) masculine (cate 3 de la ambele MS) si 5 (2,38%) - feminine (toate apartineau
MS stang); TC format din 4 ramuri s-a vizualizat pe o singura angiografie (0,48%), a unui MS stang,
feminin, iar TC din 5 ramuri - pe 2 angiografii (0,95%) (pe un membru superior masculin, din stan-
ga si pe altul feminin, din dreapta).

Printre trunchiurile comune, formate din 2 ramuri, s-au regasit: TC format din ACHP si APB in
5,24%, a celui format din ACHP si AS - 1n 3,33% si a celor constituite din ACHP/ACHA si, din ATL si
ATA - in cate 1,90% fiecare; TC constituit din ATL si AS s-a determinat in 1,43%, iarTC format din
ATL si ATD si, TC format din AS si un alt trunchi comun secundar care s-a bifurcat la randul sau in
ACHP si APB - 1n cate 0,48% fiecare.

TC constituite din 3 ramuri au fost cele formate din ACHA/ACHP si AS si, ACHA/ACHP si APB
constatate in cate 1,90% fiecare si, al treilea format din ACHP, AS si APB identificat in 1,43%.

Trunchiul comun format din 4 ramuri s-a deosebit prin modul sau de ramificare, deoarece
primele trei ramuri au fost reprezentate de ACHA/ACHP si AS, iar a 4-a ramura s-a dovedita fi un TC
secundar, care ulterior s-a bifurcat in APB si artera colaterala ulnara superioara (ACUS).

Cele 2 TC constituite din 5 ramuri au avut In componenta sa urmatoarele ramuri: primul a fost
format din 2 ATL, ATD, ACS si APB, iar al doilea - din ATD, ACS, ACHP, APB si ACUS.

In toate cele trei cazuri de bifurcatie a AA, unul din trunchiurile ei a continuat pe brat cu AB, care
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pe 2 MS a avut bifurcatie inalt3, iar pe al treilea - bifurcatie obisnuita; al doilea trunchi rezultat din
bifurcatia AA, in douad din cazuri s-a divizat in AS si un alt trunchi care s-a ramificat in ACHA/ACHP si
APB (in primul caz) siin ACHA/ACHP, APB si ACUS (in al 2-lea caz), iar 1n al treilea caz - s-a ramificat
in ATD; ACS; ACUS; APB si ACHP.

Angiografic, ACHP s-a constatat cea mai variabila ramura a AA, determinandui-se o frecventa
de 20,0%: in 17,14% din cazuri a fost parte componenta a trunchiurilor comune; in 1,90% a avut
traiect sinuos, iar in cate 0,48% - a constituit variante de origine si prezenta dubla.

Variabilitatea ATL a fost stabilita in 14,76%: in 7,62% a reprezentat VN; in 3,34% a fost ramura
a TC, iar in cate 1,90% - a reprezentat traiect sinuos si VN.

Artera subscapulara a detinut o variabilitate de 9,52%, in toate aceste cazuri fiind parte
componenta a diferitor trunchiuri comune.

ACHA a fost supusa variabilitatii in 8,09%, dintre care in 7,14% a fost implicata in formarea TC,
iar in 0,95% - a constituit variante de origine.

Artera toracodorsala a avut o variabilitate de 5,71%, din ele in cate 1,90% a reprezentat traiect
sinuos si a participat la formarea trunchiurilor comune, in 1,43% a avut prezenta dublg, iar in 0,48%
- origine atipica.

ACS a fost stabilita cu o variabilitate de 1,90% din cazuri, in 1,43% a fost atribuita trunchiurilor
comune, iar in restul 0,47% a constituit variante de origine.

Mai putin variabila a fost artera toracoacromialg, stabilitd in 1,43%, in componenta trunchiurilor
comune.

Bifurcarea arterei axilare a fost constatata cu aceeasi frecventa de 1,43% ca si artera
toracoacromiala (figura 3).
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Figura 3. Frecventa variabilitatii ramurilor arterei axilare

Conform datelor literaturii, din ramurile de baza ale arterei axilare, cele mai variabile sunt ar-
terele toracica laterala si circumflexa humeralad anterioara urmate de arterele circumflexa humerala
posterioara si subscapulara [10, 11, 12,13].

Artera toracica laterala are origine de la artera axilara in 73% din cazuri sau poate forma trun-
chiuri comune: impreuna cu artera toracoacromiala - pana la 5%; impreuna cu arterele subscapulara
sau toracodorsala - pana la 16% sau, poate avea prezenta dubla sau tripla - pana la 4% din cazuri
[14, 15].

Alte surse bibliografice mentioneaza despre frecventa trunchiului comun format din arterele
toracica laterala cu subscapulara de la 1% panala 97% [16, 17].

Cele mai numeroase variante ale arterei circumflexe humerale posterioare sunt implicarea ei
in formarea trunchiurilor comune cu arterele: toracica laterala si subscapulara in 6% din ca-zuri;
numai cu artera subscapulara - in 15,7-26%); cu artera circumflexa humerala anterioara - in 3-22%;
cu brahiala profunda - in 14% si cu artera colaterala ulnara superioara - in 3,1% [18].

Prezenta trunchiurilor comune cu model diferit de ramificare au fost mentionate si de alti au-
tori, precum Claassen H. (2006) [19] si Cetin A. (2014) [20].
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Daimi S. (2010) [21], relateaza despre prezenta dubla a arterei circumflexe humerale posterio-
are In 1,28% din cazuri.

Artera circumflexa humerala anterioara isi poate avea originea de la artera axilara in limitele
de 42,0-80,3%; originea ei de la artera circumflexa humerala posterioara ajunge pana la 32,7%, iar
prezenta ei dubla - pana la 7% [22].

Concluzii

1. Variabilitatea arterelor axilei au constituit 38,57%, in %2 din cazuri fiind stabilita la pacientii
cu varsta cuprinsa intre 61-80 ani.

2. Variantele anatomice in 2/3 din cazuri au fost determinate la genul masculin si intr-un raport
de 1:1,5 - fatd de partea studiata a corpului, unde preponderenta a avut membrul superior drept.

3. Artera circxumflexa humerala posterioara s-a constatat cea mai variabila ramura a arterei
axilare, urmata de arterele toracica laterala si subscapulara.
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Abstract

X-RAY ANATOMIC FEATURES AND MECHANISMS OF EMBRYONIC DEVELOPMENT OF
LUMBALIZATION OF THE FIRST SACRAL VERTEBRA

Alexeeva N.T., Klochkova S.V,, Karandeeva A.M., Kvaratskheliya A.G.

Background: various variants and developmental anomalies of the lumbosacral spine that cause the verte-
bral-sacral vertebrae are often identified during diagnosis as an accidental finding due to the availability and wi-
despread use of modern imaging methods.

Material and methods: the material for the study was 24 X-ray images of the lumbosacral spine of persons of
both sexes aged from 27 to 69 years, performed in frontal and lateral projections. X-ray anatomical analysis was
performed by the method of fluoroscopic examination, the results obtained were described according to the clas-
sification of transitional vertebrae according to A.E. Casellvi.

Results: eight radiographs revealed a shadow of an additional vertebra in the lumbar spine, the height of whi-
ch was reduced in 92.4% of cases, and the spinous process was shortened in 87.6% of cases. On 16 images, one-
sided lumbalization was determined, a one-sided visible gap in the upper sacrum was revealed.

Conclusions: in the course of the study, an X-ray anatomical analysis of the transitional lumbo-sacral vertebra
with determination of the type according to the Casellvi’s classification of transitional vertebrae. In 33.4% of cases,
type I with complete lumbalization was detected, in 66.6% of cases, incomplete lumbalization was revealed, cha-
racterized by various anatomical variants, classified in types Il and III.

Key words: spine, vertebra, lumbalization, radiography, developmental anomaly.

AKTYya/IbHOCTBb

Pa3Ho0Opa3Hble BapHaHThl U AaHOMAJIMM PA3BUTHUSA MOSICHUYHO-KPECTI[OBOr0 OTAE/A MO3BO-
HOYHMKA, KOTOpbIe OTHOCATCS K TPYIIe NePEX0JHbIX MOSCHUYHO-KPECTLOBbIX I03BOHKOB, YaCTO
BbISIBJISIIOTCS [IPU AMArHOCTUKE KaK Cy4alHas HaxXo/iKa B CBS3U C JJOCTYNHOCTbIO U TOBCEMECT-
HBbIM paclpoCTpaHeHHEeM COBPEMEHHBIX METO/I0B BU3yaIM3aLI1H.

C TOYKHU 3peHUs] JUArHOCTUKU BapHUAHTbI Pa3BUTHUS MO3BOHOYHHKA He BCer/la Npe/iesibHO
SICHBI, K TOMY Ke CTeleHb KJIMHUYeCKH 3HAaYMMbIX TPOSIBJIEHUH B 6OJIBIIUHCTBE C/Iy4aeB HE UMeeT
NPSIMOM CBSI3W C JJUarHOCTUPYEMOW aHOMaJsIMell BBUAY 3HAYUTEJNbHOTO MOJTMMOpPPHU3IMA CUMIITO-
MoB. Hapsily c 3TUM He ycTaHOBJIeHaA NpsiMasi B3aUMOCBSI3b aHOMaJIMH Pa3BUTHS C BOSHUKHOBEHU-
€M JlereHePaTUBHO-AUCTPOodHUYeCKUX 3a60/1€eBaHUM ONIOPHO-ABUTaTENbHOTO anmnapara [2].

MaTepl/laJ'lbI 1 ME€TO/1bl

MaTtepuasoMm i1 UCCIeLOBAaHUSA IMOCHYXKUJIU 24 pPEHTreHOBCKUX CHHUMKA MOSCHUYHO-
KpPeCTLI0BOTO OT/ies1a MO3BOHOYHHUKA JIUI, 0O00UX MOJIOB B Bo3pacTe OT 27 A0 69 JieT, BbIIOJHEH-
HbIX B MPSIMO# U 6GOKOBOU NpOoeKIUsAX. MeTO/J0M PeHTIeHOCKOIIMYECKOT0 UCC/Ie/JOBaHUSI TPOBe/IeH
pPEeHTreHOaHAaTOMUYECKUI aHa/IM3, T0JIydYeHHble Pe3y/IbTaThl ONMUCHIBAJIU COIJIACHO KJyaccuduKa-
IJMM MepexoiHbIX M03BOHKOB 1o Casellvi A.E.
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Pe3y/nbTaThl U 06CYXKAEHUS

Jlromb6ann3anus NepBoro KpecTL0BOro MOo3BOHKA MPeJCTaB/sieT CO60M aHOMa/IUI0 pa3BUTHUSA
NOSICHUYHO-KPECTII0BOr0 OT/eJla NO3BOHOYHUKA, B pe3ysibTaTe KOTOPOM HapyllaeTcsl HOpMaJib-
HOe Te4YeHHe Mpoliecca CHHOCTO3MPOBAHKS IEPBOr0 U BTOPOT0 KPECTI0BbIX TO3BOHKOB C 06pa30-
BaHHWEM MeX/ly HUMHU UCTUHHOrO cycTaBa. [lojo6Hble HapylleHus pa3BUTUSA IPUBOJAT K GOpMU-
POBaHHUIO NEPEXOHOI0 MOSCHUYHO-KPECTIL0BOI'0 O03BOHKA. Takasi aHOMaJsIus AO0CTAaTOYHO LIMpPO-
KO pacnpocTpaHeHa U JJ0BOJIbHO YacTO NMPOTEKaeT COBEPLIEHHO 6€CCUMIITOMHO, peXe CONpPOBO-
KJJaeTCsl KIMHUYECKH BbIPaKEHHBIM 00JIEBBIM CUH/IPOMOM, a TaK¥Ke MOXET SABJIATbCS MPUYUHOU
YCKOPEHHOTO Pa3BUTHUSA JereHepOTUBHO-AUCTPOPUUECKUX 3a60/ieBaHUM MO3BOHOYHUKA, OCTEO-
XOH/ZP03a, CIOH/AMJI0APTPO3a, a TAKXKE CIIOHAUJIONUCTE3A U CKOJTMOTUYECKUX AedopMaLiil.

Bo/IbIIMHCTBO aHOMaJIMM pa3BUTHUSA MMO3BOHOYHMKA Yallle pPacloJIoXKeHbl N0 CpeMHHOM JIU-
HUU. ITO CBSA3AHO C 0COOEHHOCTSIMU 3MOPUOHANIBLHOIO pa3BUTHA. [[03BOHOYHUK MOCIe10BaTEb-
HO NMPOXOAUT MepenoHYaTyo, XpALEeBYI0 U KOCTHYIO CTaJjuu pa3BUTUA. Ha TpeTbell HeJese aM-
O6puoreHesa HauMHAETCS MeTaMepu3alUsl MapaakCuaJbHOU Me30/iepMbl, a K HayaJly 1IeCcTOu He-
JleJld BCe COMUTHI B KOJIMYeCTBe 42 map oKoH4YaTeJsibHO AuddepeHMpyoTcsa. BeHTpoMeuaib-
Hbl€ YYaCTKU KaXKA0T0 COMUTA GOPMUPYIOTCA U3 CKIEPOTOMHBIX KJIETOK, KOTOPblE HAYMHAIOT MU-
IrpUpOBaTh BEHTPAJIbHO K HOTOXOP/E Nepe/] 3aBeplieHueM MeTaMepUu3aluu U 06pa3yloT CKIepo-
TOMBbI, 06ecneyrBas 3akaaJKy Oy1yliuX TO3BOHOYHbIX CETMEHTOB, B KaX/J0M U3 KOTOPbIX CKJIepO-
TOMHbI€ KJIeTKH GOPMUPYIOT KPaHHUABHYIO U KayZaJbHYI0 30HbI — 3aKJ1a/IKy TeJla 03BOHKa. /la-
Jiee GOPMUPYIOTCA JYyTU U OCTUCTblEe OTPOCTKU NMO3BOHKOB, 3JIEMEHTHI T'y64aTOro BellecTBa Mo-
3BOHKOB U YaCTH MEXI03BOHOYHBIX IUCKOB BBISBJSIOTCS Y>Ke BO BHYTPUYTPOOHOM IepUOJe pas-
BUTHA [1].

MeToZ0M peHTTeHOCKONUU MpPOBeJileH PeHTreHOaHAaTOMHUYeCKUH aHa/ln3 24 peHTreHOBCKUX
CHHMMKOB IOSICHUYHO-KPEeCTL[0BOI'0 0T/eJla T03BOHOYHHUKA JIUL, 060UX M0JIOB B BOo3pacTe OT 27 /10
69 JieT, BbINOJTHEHHBIX B MPSIMON U 60KOBOY NMPOEKIIUSX.

Ha 8 peHTreHorpaMmMax BbisiBJIeHA T€Hb JONOJHUTEJBHOrO IO3BOHKA B NOSICHUYHOM OT/eEJIE,
BbICOTA KOTOPOTo B 92.4% cny4yaeB Gbljla YMeHbIIEHA, @ OCTUCTBIA OTPOCTOK B 87.6% cyydaeB -
ykopodeH. Ha 16 cHUMKax onpe/iesieHa OAHOCTOPOHHAA JIIOMbasin3alys, BblsBJeHa 0JHOCTOPOH-
Hsisl BUJMMas LieJib B BEpXHEM OT/iesle KpecTLa.

CorsiacHo kJaccuduKaluy nepexo/HbIX N03BOHKOB 10 Casellvi A.E. HaMu BbIsIBJIEHBI C/le/y10-
II1e TUIIbI TePEeX0/HbIX T03BOHKOB:

e 8 mo3BoHKOB THUna | ¢ mosHoW saroMbanusauuen (33.4% ot obliero 4yucaa UccaefyeMbIX
PEHTreHOrpaMM), YTO MPOSIBJASETCH YBEJIWYEHHBIM IMONEPEYHBIM OTPOCTKOM, IIMPUHOU
6osiee 19MM, U3 HUX 4 MO3BOHKA THUIA IA ¢ 0JHOCTOPOHHUMHU NPOSIBJEHUSAMU U 4 — Tuna IB ¢
JBYCTOPOHHEN NMATOJIOTUEN;

e 5 no3BoHkoB THna Il ¢ HenmosiHOM stoMb6anu3anueit (20.8% oT ob6lero yucaa UccaeayeMbIX
pEeHTreHorpaMM), nonepeyHbli OTPOCTOK YBEJIMUEH U 00pa3yeT NCeBA0apTPO3 C KPeCTL0M;

e 11 no3BoHkoB TUMna lIl c HenmosHOM JitoMbanu3anuen (45.8% oT 0611ero Yucaa uc-caesyeMbix
pPEeHTreHorpaMM), IollepevYHbId OTPOCTOK yBeJIMY€eH, HO NOJIHOCTbIO CpallleH C KPeCTLOM.

BbIBObI

ITHOJIOTHSA JIIOMOAIU3AIMU I0CTOBEPHO He YCTaHOBJIeHA. MOXKHO MPe/OJI0KUTh, YTO MPHU-
YUHOMW Pa3BUTHS JAaHHON aHOMaJIMU ABJSIOTCA UHPEKIUU U MHTOKCUKALUK B Ipoliecce SMOpu-
oreHesa. Takxke K paKTOpaM pucCKa OTHOCAT HACJIe€ICTBEHHYIO MPepacloio)KeHHOCTb, BO3PacT
MaTepu ctapiuie 35 jieT, 3JI0ynoTpebaeHHEe aJIKOT0JIeM, HAPKOMAHHUIO U TabaKOKypeHHe B IEPBOM
TpuMecTpe 6epeMeHHOCTH. YacToTa BOSHUKHOBEHUSI HEU3BECTHA, IOCKOJIbKY JJaHHAs aHOMaJIHs
pPa3BUTHS MO3BOHOYHHUKA YACTO MPOTEKAET 6€CCUMIITOMHO U He IMarHoctupyetcs. Jlirombanusa-
1S IBJISIETCS IPUYMHOM 06paleHus K BpauyaM NpuMepHO B 2% OT 0611 ero Yuc/a caydyaeB JOM-
6asruii. [lo JaHHBIM HEKOTOPBIX aBTOPOB, 60Jiee ueM y 60% roHoI1IeH, CTpaJaloliydX AUCIJIACTH-
YeCKUM CKOJIML030M, BBISIBJISIOTCS IPU3HAKU JIIOMOaTU3al U,
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B xoze uccienoBaHus NpPOBeJleH PeHTTeHOAaHAaTOMUYEeCKUM aHa/lM3 NepexofHOro JIoMO60-
CaKpa/JIbHOTO [T03BOHKA C ONpe/ie/IeHUeM THUIIa COIJIACHO KJIacCUPUKaLUKY MepeXoHbIX 03BOH-
koB 1o Casellvi A.E. B 33.4% csiydaeB BbIsiBJIeH THII | ¢ Ho/THOM JitoMbasnin3anuel, B 66.6% ciayya-
€B BbIIBJIEHA HelOoJIHasA JIIoM0baniu3anys, XapaKTepu3yoLasacd pa3/IMiHbIMU aHATOMUYEeCKUMU
BapUaHTaMH, BbIHECEHHbIMHU B KJjlaccudukanuu B Tumnsl 11 u 111
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BAPUAIIMU BEPXHEN BPBI)KEEYHOU APTEPUU

Bbypaenwk UpuHa, beauk Osibra
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Abstract

Background: The high level of development of abdominal surgery and the increase in the number of operative
interventions, requires extensive information on intestinal morphology in the context of individual variability. For
these reasons, a study was conducted to identify individual structural and topographical variants.

Material and methods: The variants of the trajectory and the angles of branching of the superior mesenteric
artery in humans in relation to age and sex were studied on 106 aorthograms.

Results: We evaluated the superior mesenteric artery, regarding the level of its emergence, the arterial ostium,
the incidence of the beginning portion of the vessel. Special attention was drawn to cases in which the superior
mesenteric artery a few centimeters from its origin from the abdominal aorta is subjected to the dispersed type of
branching.

Conclusions: Panaortography highlights the individual variability of the trajectory and branching of the supe-
rior mesenteric artery.

Key words: superior mesenteric artery, individual variability.

BBeageHue

ApTepur BHYTPEHHUX OPraHOB OPIOLUIHOU MOJIOCTU XapaKTEPU3YIOTCA UHAWBUYaJIbHOM aHa-
TOMUYECKON BApUAHTHOCTDIO, YTO YaCTO BbI3bIBAET TPYJHOCTH PH NPOBEJeHUN XUPYPrUuyeCKUX
Y IMarHOCTUYEeCKUX MPOLeyP.

Bapuanuu KpoBeHOCHBIX COCYZ0B KHILEUHHUKA NPECTABJSIOT UHTEPEC KaK /i1 CPOYHbIX XU-
pYypPru4yecKUx onepanyu, Tak v JJis 3alJlaHUPOBaHHbIX, 0COOEHHO Ha CerOJHSAIIHUU JleHb, KOrJa
YHCJIO Ollepal il IpoJo/iKaeT pacTH.

OcTpas Me3eHTepHa/ibHas UILEMUS SBJSAETCA NOTEHIMaJbHO OMACHOM COCYJUCTOM MaToJIo-
ruei c o6uer cMmepTHOCThIO 60-80% U nocTossHHBIM pocToM Ha 1-5% B roz [1].

[IpumepHo 50% Bcex ciy4yaeB 3a60JieBaHUS CBSI3aHbI C OCTPOM OpblKeedHOM IMboinel. IM60-
Jibl OGBIYHO PaCIoJIaralTcs B TOYKax HOPMaJIbHOTO aHATOMUYECKOTO CY>KeHHs, a BEpXHss OpbI-
»KeeyHasl apTepusi 0COOGEHHO ysA3BHMa U3-3a CBOEr0 OTHOCHUTEJIbHO 60JIbIIOr0 JUaMeTpa U HU3KO-
ro yrjia OTBETBJIEHUS OT aOpTHI [2].

[lo pe3ysibTaTaM NONYJIALIMOHHBIX UCCJIe0BAaHUN, IPOBeJeHHbIX B ANOHNUM, pacipoCTpaHeH-
HOCTb BEHO3HOI'0 Me3eHTepHhaJbHOro TpoM603a coctaBuia oT 1,8 go 2,7 Ha 100 ThicsAY Haceie-
HUA, 60JIBIIMHCTBO NALlMEHTOB OBIIM MOXXUJIOTO BO3pacTa.

Jlpyrve aBTOpPBI COOOILAIOT, YTO OCTPasi UlIeMHUsl OpbhKeeuHbIX cocyloB HabuogaeTcsa B 0,1%
BCeX FOCIUTANU3AIUI B XUPYPTHUUECKHE CTallMOHAPhI, @ TPoM603 cocy0B cocTaBJsieT 15% ciyya-
€B OCTpOM 6pblxeeyHOU ulieMuy; y 1% nayueHTOB € OCTPOU 60JIbIO B )KUBOTE IMAarHOCTUPYETCS
Me3eHTepHaIbHbI TPOM6O3 KHIIeYHHKA [3].

061Kl ypoBeHb 3a60/1eBAEMOCTH OCTPOM OpbDKEeYHOU HllleMUed B nepuof mMexzay 1970 u
1982 rogamu, UarHOCTHUPOBAHHOU NPU BCKPbITUW UJIU BO BpeMd OlNepalUu, Cpeid HaceJeHUst
Manbme, lIBenus, onenuBaetca B 12,9 na 100 000 yesoBeko-JyeT. [lokazaTesib BCKPbITHS COCTaA-
Bu1 87%.

OcTpast OKKJII031sl BepXHEN OpblKeedHOU apTepuH (COOTHOIIEHUe 3M60J1/TpoMb = 1,4), TpoM-
603 6pbhKeeuyHbIX BeH U HEOKKJII0O3MBHAsl OpbhKeeuHas UIllleMUs1 ObIJIM 0OGHAPYKeHbl IPUMEPHO B
68%, 16% 1 16% cooTBETCTBEHHO.

Bb1J10 06HapyKeHO, UTO OCTPasi OKKJII03Usl BepXHel OpblKeeyHOU apTeprUU BCTpeyaeT s Jallle,
YyeM pa3pblB aHEBPU3MbI OPIOLIHOU a0pThI [4].
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MaTtepuas u MeTO b1

UccnenoBaHne ocHoBaHO Ha cepud 106 maHaopTorpaMM. YCTaHOBJIEHbI UCTOYHUKH, YUCJIO,
X0Zl, 0COGEHHOCTH BETBJIEHUs] BepxHel OpbhKeeyHOW apTepuM. BbisiBjieHa yacToTa BapUaHTOB
BEeTBJIEHUS U BeJIMYMHA YIJIOB BETBJIEHUS.

PacnpejienieHne vcceloBaHHOTO MaTepHasa COIJIaCHO Mepuo/iaM OHTOreHe3a OCHOBAHO Ha
nepuojU3alyi Bo3pacTa, alanTUpoBaHHON Ha CuMMMo3uyMe YHUBEPCUTETA BO3pacTHOU $U3UO-
sioruu CCCP (mo A. A.Mapkocuas (1969), C. b. TuxBunckui, C.B. XpymeB(1991), a Takxe P. Poban-
kui (uuT. [To M. Stefanet et al., 2000). Xenwunsr: VII -16-20 neT, VIII, - 21-35 e, VIII, -36-551€rT,
IX -56-74 net, X - 75-90 net. My»xcuunbl: VII - 17-21neT, VIII, - 22-35xerT, VIIL, - 36-60 JieT, IX - 61-
74 net, X - 75-90 J1eT.

Pe3yibTaThl U JUCKYCCUU

BepxHssa OpbhxeeyHas apTepUsl — OJlHA M3 IVIaBHbIX HeMapHbIX BeTBeW OPIOLIHOU aopThl. OHa
oTxoAuT Ha 1,2-1,8 cM. HM>Ke YPEBHOTO CTBOJIA, UYTO, CKEJIETOTONUYECKH, Yallle COOTBETCTBYET Iep-
BOMY NOSICHUYHOMY N03BOHKY. CHHTONIMYECKH, apTepUsl MPOXOJUT MeXy [0JIOBKOU MO/pKeNy104-
HOWM »KeJs1e3bl (crepeiv) ¥ TOPU30HTAIbHOW HMYKHEH YaCcThI0 IBEHAI[aTUIIepCTHON KUIIKH (C3aH).

OsHOMMeHHasl BeHa, CONPOBOX/Aalollas BEpXHIO OpblkeeyHYI0 apTepHIo, pacloJioxKeHa cripa-
Ba JaHHOU apTepud. TakuM 06pa3oM, 06a COCYAUCTbIX 06pa30BaHUsA Ha OINpe/eJIeHHOM NpOTH-
»KEHUH pacloJioKeHbl B TOJILe OPbKEUKU TOHKOIO KUIlleYHUKA. BepxHssa GpbhkeeyHas apTepus
TaK)Xe 06ecreynBaeT KPOBOCHAGKEHHE TOJICTOTO KUIIEYHHKA, 32 HCKJIIOUeHHEM MOCIeJHUX JIBYX
CErMeHTOB — CATMOBU/HbIM Y NPSMOKUIIEYHbIH.

Cor/slacHO 3asiBJIEHUSIM MHOTHX aBTOPOB, YCThe BepXHell OpbIKeeYHOM apTepUM pacIoJioKe-
HO Ha llepe/ijHell NOBEPXHOCTU OpIOIIHOM aopThl. bosiee feTanbHbIM aHa/IU3, BK/IOYasl HaHAOPTO-
rpaMMbl, TPeOYIOT CMellleHHe aKieHTa. PacmosiockeHHe COOTBETCTBYIOLIETO YCThsl, HEOCIIOPUMO,
CBSI3aHO C epeJHeN MoJyOKPY>KHOCTbIO a0PThI.

CorslacHO JJaHHOMY HCCJIe/IOBAaHUIO, CPEIMHHBIN TUIl PAcloJIOXKEHUS YCThsl BEpXHEH OpbIxe-
€4HOM apTepuU COOTBETCTBYeT NpubausuTesbHo 50% cay4daeB: 57,89% (33 caydas) y MyK4UH U
42,11% (20 cny4yaeB) y >KeHIIUH.

B ocTasnbHbIX ciay4dasx (53 nayueHTa), BepXHsisl OpbhKeedyHasi apTepusi OTXO/UJIa OT nepejHen
NIOBEPXHOCTH GPIOIIHOM a0PThI, BCE Ke, BJIMKe K ee ieBoMy Kpato — 31 (29,25%) nanyeHT U3 ob1e-
royucaa: 14 Mmy»x4uH u 17 :xeHuH. Y gpyrux 22 (20,75%) nayueHToB (12 My>kunH U 10 xeHIIUH),
COOTBETCTBYIOLAs apTEPHUS OTXOAMJIA OJIMKE K IPABOMY Kpato OPIOIIHOM a0pTHI.

OTHOCHTEJILHO CPEeIMHHOTO THIA (Criepe/in) yCThsl BEpXHEW OpbDKeeYHOU apTepuHu, OTHOIIIe-
HUE MY>XUHUHbI/?)KEHIIUHBI 661710 06paTHBIM — 33 TpoTuB 20.

Bosibliee 4nc/10 M3ydeHHbIX C/lyYyaeB NPUXOAUTCS Ha Bo3pacTHyto rpymniy VIIL, - BTopoii nepu-
0/} CpeJiHero Bo3pacrTa.

CooTBeTtcTBytoLasd rpymnna Bk/aodaeT 50 (47,17%) nanyeHTOB: 29 MyKCKOro noJia u 21 »eH-
ckoro noia. Cienyromas BospactHas rpynmna VIIL - nepBbiii mepro cpe/jHero Bo3pacra. Ita rpyi-
na BkJto4daeT 29 (27,36%) nanueHToB: 14 My>4uH U 15 xeHuiuH. B Bo3pactHo# rpynne VII (oa-
pocTku) - 661710 16 (15,09%) manueHTOB: 9 My»KCKOTO 1MoJia U 7 )keHCKoro. [10Ku1bIM (Bo3pacTHas
rpynna IX) coorBetcTBytoT 11 (10,38%) ciyyaeB: 5 naliueHTOB U 6 NaLEHTOK.

AopTo-apTepuorpaduil crapueckoro Bospacra (Bo3pacTHas rpynna X) — B YHcCJie U3yYeHHbIX
He ObLJI0.

[Ipoananu3upoBaHo 106 maHaopTOrpaMM Mo JIOKaJAU3aLMU YCThSl BEpXHEN OpbhKeeuHOH apTe-
pHHU Y MOJIOXKEHUIO ee CTBOJIA OTHOCUTEIbHO OPIOLIHOM a0PThI — CIIEPe/IH, CIIpaBa U CJieBa OTHOCH-
TeJIbHO MarucCTPabHOTO COCYAa.

CnejoBaTe/IbHO HAIIMM JIaHHbBIM, TOJIBKO B II0JIOBHHE CJIyYaeB YCThe COOTBETCTBYIOLLEN apTe-
pHH UMEJIO CPEeIMHHBIN TUI PACIIOJIOKEHUS.

CorJiacHO MoJIy4eHHbIM pe3yJibTaTaM, BbIMYKJIasl IOBEPXHOCTbh HA4aJIbHOT'O OTpe3Ka BepXHeH
OpbKeeyHOM apTepuM HampasJseHa BjeBo y 41 (38,68%) manueHTOB: 22 My»CKoro nosa u 19

118



»KEHCKOro. B cOOTBeTCTBUM € BO3paCTHBIMU I'PyIIaMHy, Cy4au ObLIN pacnpesiesieHbl CleAyI0L UM
o6pasom: rpynna VII BkirovaeT 4 My»4uHbl ¥ 3 )eHUKHbL; rpynna VI, - 6 My»4YuH U 5 )KeHIUH;
rpynmna VIII, - 10 my»x4uH 1 9 xkeHluH; rpynna [X npejcraBieHa 2 My>KYMHAMHU U 2 KeHI[UHAMHU.
CnefoBaTesIbHO, B 60JIBIIMHCTBE C/Iy4YaeB, BbINYKJas YacTb HAYaJIbHOT'O OT/ieJla BepXHel 6pbhxe-
€4HOU apTepHH HallpaBJleHa B JIEBYIO 4aCTh TeJa.

Ho, kak 6b1J10 3aMeyYeHO, BbIMYKJlas YaCTb HA4aJIbHOTO OT/ieJ1a BEpXHEW OpblXKeeuyHOU apTepuu
MOXKEeT ObITh HallpaBJieHa U BIpaBo. /laHHOMY ciiydato cooTBeTCTBYeT 36 (33,96%) ciy4yaeB u3 06-
1ero YMucia.

PacnpeziesieHre o BO3pacTHBIM U IOJIOBBIM IpynnaM ciaeaymwouiee: rpynna VII cocrout u3 5 na-
IIMEHTOB: 3 My»KYMH U 2 xeHIuHbl; rpynmna VI, - u3 11 nauueHToB: 6 My»>KYMH U 5 MEHILUH; TpyTI-
na VIIL, - u3 19 nanuenToB: 10 My>k4uH 1 9 eHIKH; Ha rpymnny [X npuxoauTcs 1 marueHT.

[TonyyenHass ”HPopMaLUs IO TOMY Ke KOMIIJIEKTY MallMeHTOB JeMOHCTPUPYET, YTO Hava/lb-
Hasd 4acTb BepxXHel OpbhKeeyHOW apTepur MOXKeT UMeThb IPSAMOJIMHEHOe HanpaBJyeHue. /laHHbIA
BapUaHT ObLJ npejcTaBieH y 29 (27,36%) nayueHToB: 13 My»4uH U 16 xeHIUH. Bo3pacTHas
rpynna VII npeacras/ieHa 5 nanueHTaMu: 2 My»4Y1uHaMu U 3 keHmuHamu; rpynna VIIL - 9 veso-
BeK: 4 My»CKOTr0 110J1a ¥ 5 XKeHCKOTO.

OcranbHble 14 ciy4aeB NpUXOAATCS Ha BospacTHyw rpynmy VIIL, koTopas Bkiovaer
7 MyX4UH U 7 XKeHIUUH, U K [X rpynne oTHocUTCA 1 manMeHTKa.

CTOUT OTMETHUTD, YTO B HEKOTOPBIX C/y4asiX, HayasJbHasl YacTb BepxHell OpbhxeedHOU apTe-
pHH, B HECKOJIbKUX CAaHTUMeTpPaxX OT yCThs, XapaKTepU3yeTCs PacChIIHbIM THUIIOM BeTBJIEHUS ap-
Tepuu. [[pu3HaeM, 4TO ¥ 3TOT BapUaHT, Nocse 6oJjiee AeTaJbHOTO U3yYeHHUs], UMeeT MeCTO ObITh
Cpe/Ziy ONMMCAaHHbIX BAPUAHTOB.

TakuM 06pa3oM, Ha OCHOBAaHHM aHa/IM3a NaHaopTorpadui, 6610 TPOJAEMOHCTPUPOBAHO 6OJIb-
1lle CTPYKTYPHO-NIPOCTPAHCTBEHHBIX aCIEKTOB MarucTpaJbHbIX COCY/I0B OproIIHON nosoctu. [Ipes-
CTaBJIEHHble BApUAHTHI ObLJIM BbISIBJIEHb] HA OJJHOU U TOM e cepUM nanueHToB. Cpey HUX Npeo6-
JlaJla/iv MpeJicTaBUTe/IM Bo3pacTHoU rpynmbl VIII, - BTOpo# nepros cpefiHero Bo3pacTa, Caeayro-
mas rpynna VIII, - nepebii nepruos cpeiHero Bo3pacra, I0TOM C/Ie/lyrolire BO3paCTHbIe KaTEerOPHUH.

Ha ocHOBaHMM MeJUIIMHCKUX JAHHBIX MOXKHO CKa3aTb, UTO MOJ06HAs CUTyalUsl onpaB/aHa.
XOTs U3BECTHO, YTO OJHOBPEMEHHO CO CTapeHHEeM, YUC/I0 3ab0/IeBaHUM BO3pacTaeT, MallueHThl,
BKJIIOUEHHBIE B IaHHYIO CEPUI0, ObLIM aHAJIU3UPOBaHbI 0e3 yyeTa JaHHOro ¢akra. B ciydae npo-
BeJleHUs NpoLeAypbl NaHaopTorpaduy, CylecTByeT Apyroe o0'bsiCHEHUE — MeHblle NalUeEHTOB
N0>KUJIOTO BO3pacTa I0JBeprarwTca JAaHHOMY HCCIeJ0BAaHUIO, IOTOMY YTO MeTOJ, He fABJIAeTCs
JIETKO NEePEeHOCHUMBIM, TeM 60Jiee HA GpOHe MHBOJIIOTHBHbBIX U3MEHEHUH U 60Jiee BBICOKUM YU CI0OM
OBICTPO MPOrPeCCUPYIOIMX 3a60JeBaHU M.

CrcTeMa KpOBOCHA0KEHHsI KUIIIEYHUKA MOXKET ObITh U3yYeHa OCPeICTBOM MaHaopTorpaduu.
OHa mo3BoJIsieT onpe/ieJIUTh OCHOBHbIE U BTOPOCTENeHHble UCTOYHUKU KPOBOCHAOXXeHUs TOH-
KOT'0 KHIIEeYHMKA, X0, CI0COO U MeCTO BeTBJIEHUs OpblkeeyHbIX apTepuil. UHpopmanua Takoro
TUIA Ipe/CTaBJ/sAET NPUKJ/IAJHOU UHTEpeC B ONpe/ie/IeHUH Pa3/IMYHbIX IAaTOJOTUYECKUX poLec-
COB KHUILIeYHUKA. AopTo-apTepuorpadus npeacraBiseT coO60i AelCTBEHHbIH MeTO/| MOoJydeHuUs
IOJIHBIX CHUMKOB TOTO, YTO KacaeTcs GPIOLIHON YaCTHU a0OpThl, ee IJIaBHbIX BUCL|epaIbHbIX BeTBEMH
Y BapUaHTOB CTPYKTYphI. [IpescTaByieHHble JaHHbIE JeMOHCTPUPYIOT, YTO BEPXHAA OpbhKeeyHas
apTepusi KPOBOCHAOKaeT 06bIYHO TOHKUN KUIIIEYHHUK, TO/PKeTY/I0YHYI0 »KeJie3y, 1eBbIX 2 /3 morne-
peyHOM 060/I0YHOU KUIIIKH U CJIENYI0 KUIIKY.

ApTepuH TOJICTOTO KULIEYHHKA XapaKTepPU3YITCS BbICOKOW CTeneHbl0 BapuabesbHOCTH. B
4,3-23% cny4aeB, npaBas 060704HasA apTepus U cpefiHAsA 000j04HasA apTepuss HAYMHAKTCA 06-
IIIUM CTBOJIOM [5, 6].

[IpaBast 060/104Has apTepust npeacTaBaeHa Toabko B 10-63% ciy4yaeB, B TO BpeMs KaK cpeJ-
HAA 000/j04Has apTepusd npejcraseHa B 99,3% u B 7,2% npecTaB/ieHbl JONOJTHUTE/bHbIE CPeJl-
HUe 000/104Hble apTepuH [7, 8].

Wu u coaBTops! (2014) npejJiaraioT KJacCUPUKALMIO BADUAHTOB Pa3BUTUS OpblKeevYHOH ap-
TepUU: TUI 1 - HOpMaJIbHbIH, BEPXHSAS U HUXKHSASA OpbhKeeyHasi apTepUu HAUUHAIOTCA OTJLeIbHO OT
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aopThl; TUN 2 - AepeKTHbIe BApUAHThl BEpXHel OpblKeeyHOUW apTepuH, OTCYTCTBUE MOJHOE UJIU
YyacTU4HOe; TUN 3 — AedeKTHble BApUAHThl HMXKHEW OpbDKeeYHOU apTepuH, OTCYTCTBUE MOJHOE
WJIK YaCTUYHOE; TUIl 4 — HaJIMYKe CPeJJHUX JOTOJHUTEbHbBIX OpblXKeeYHbIX apTepuit [9].

ApTepuasnbHas cUCTeMa KeJy[JOYHO-KUILEeYHOr0 TPaKTa M3HayalbHO cerMeHTHpoBaHa. OHa
IPOUCXOAUT U3 HECKOJIBKUX ITap BUCL,ePa/IbHbIX BEHTPaJbHbIX apTePUH, KOTOPble UMEIOT CErMeH-
TapHbIM 1A6JIOH U pa3BeTBJIEHUE OT A0PCAJbHOU a0PTHL.

[Tocne cnusiHUsA JOpCajJbHOW aOPThl, 3TH COCYAbl 00beAUHAITCA U GOPMUPYIOT HeMapHble
CTBOJIb], KOTOpbIe 06eCleYnuBalOT apTepralbHOe NUTaHUe NIEPBUYHON NUIEeBAPUTENTbHON TPYyO-
kU. CTBOJIBI 00'beJUHEHBI MeX/ly CO60M OCpeICTBOM IPO/0JIbHbIX aHACTOMO30B.

B 3aksit0yeHue, 3Ta cMcTeMa yIpolieHa NOCPeACTBOM CHUXKEHUSI KOJIMYeCTBa COCY/I0B, TaK YTO
OCTAIOTCSl TOJIbKO TPU: YPEBHBIN CTBOJI, BEPXHSS U HUXKHSAA OpbhKeeyHble apTepuu. [Ipeanosio-
»KHM, UTO JII060e U3MeHEeHHUe B 3TOM Ipoljecce MOXKET BbI3bIBATb MHOXKECTBO COCY/JUCThIX aHOMa-
JIUK, KOTOpbIE MOTYT ObITh OOHApYKeHbI HAa 3TOM ypoBHe [10].

Yros oTBeTBJIEHUSI BepxHell OpbLKEEeYHOM apTepUM UMeeT KJIUHUYecKoe 3HaveHue. [Ipoge-
MOHCTPUPOBAHO, YTO NALlUEHTHI C U30JIMPOBAHHBIM pacceyeHrneM BepxHell 6pblKeedHON apTepUH,
B CPAaBHEHHUHU C KOHTPOJIbHOM I'PYyNION, UMEIOT CpeHUIN aopTaibHbIM yroJ 6oJbiue (73,0+19,8°
npotus 50,0+18,8° p<0,001).

Yrous1 60J1b1IIe ACCOLIMMPOBAH C 6OJIBLIMM CTPECCOM Ha YPOBHE apTepHUaIbHOM CTEHKU U OCLIUJI-
JIUPYIOLMHN UH/IEKC CBUTa O0JIblie B IPOCBETE COCY/la HA YPOBHE BBINYKJIOCTH BEPXHEN GpbIkKe-
€4HOM apTepuHy, I/ie yallle BO3HUKaeT pacceyeHue.
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Abstract
FEATURES OF THE LEFT ATRIAL APPENDAGE ADJACENT ANATOMY IN HUMAN ADULT HEARTS
A.A. Gaponov, A.A. Iakimov

Background. Adjacent anatomy of the left atrial appendage (left cardiac auricle) is of clinical significance for
radiofrequency ablation and surgical interventions on the left atrium for cardiac arrhythmias as well as for occlu-
sion of the mouth of the appendage in order to prevent thromboembolism. We aimed to investigate the adjacent
anatomical features of the left atrial appendage in human adults.

Materials and methods. We studied 20 formaldehyde-preserved heart specimens of mature and elderly peo-
ple who died from non-cardiac diseases. Specimens with macroscopic signs of pathology have been excluded. We
used a caliper for measurements.

Results. We distinguished three topographic variants of the left atrial appendage apex. Commonly (7 of 15)
the apex lay on the anterior wall of the subpulmonary infundibulum. Rarely it looked upward and to the right, to-
uching the pulmonary trunk, or lay on the anterior interventricular sulcus or slightly left of it. Two auricles had no
apex, and three others had two tips. It was found to be direct correlation between the distance from the left atrial
appendage to the heart apex and the length of the ventricular complex. The width of the ventricular complex corre-
lated with the distances from the left to the right auricles and to the ascending aorta. We have found no correlation
between these values and parameters of intra-atrial topography of the left atrial appendage. The paper presents
medians and variability ranges of the adjacent anatomy of the appendage. The length of the left atrial appendage
isthmus was found to be 10% of the length of ventricular complex. That morphometric ratio will allow predicting
the intra-atrial position of the mouth without intracardiac interventions.

Conclusion. Adjacent anatomy of the left atrial appendage showed individual anatomical variability. The va-
riability expressed in such signs as follows: three topographical variants for the apex, certain proportions of mor-
phometric parameters and correlation relationships. Values of the unidirected measured parameters showed close
direct correlations.

Key words: heart, human anatomy, atria, atrial appendages.

AKTyaqabHOCTH

Yuku cepzilia - 3TO 0COOble OTAeJbl IpeJicepAUN, KOTOpble UMEIOT 60JIbLIOE 3HAaYeHUe /14 re-
MOJIMHAMUKU. 3a CYET PAa3HOCTH JABJIEHUH B IIOJIOCTH YIIKA U BEHO3HOI'0 CHHYCA COOTBETCTBYIO-
1ero npezcepAus obecrneyrBaeTcs NPUTOK KPOBU K cepALy. B sinTepaType MMelOTCa CBeJleHUA
0 pa3Mepax M BapuaHTaxX QpOpMBHI yllIeK cepAlia B IpeHaTaJbHOM M IIOCTHATaJIbHOM OHTOreHe3e
[1-5], ycTaHOBJIEHA 3aBUCMMOCTb aHAaTOMHUUYECKUX XapaKTEPUCTHUK yIlIeK cepAlia OT COMaTOTUINa
[3].

[Ipy 3TOM HauMeHee U3y4YeHHBbIM pa3/ieJloM aHAaTOMUH YLIEK CepALa ABASAETCA UX JIOKaJlbHas
Tonorpadus, T.e. IpOCTPAHCTBEHHOE COOTHOIIEHUE C BAXKHEUIIMMHU CTPYKTypaMu cepALa.

Mexay TeM, J10Ka/bHasA Tonorpadpusa ABJseTCI HeOTbeMJIEeMON XapaKTepPUCTUKON JIOKaJIbHON
KOHCTUTYLIMU JIIDOOM aHATOMHUYECKOU CTPYKTYPHI.

3HaHMe BapUaHTOB JIOKaJbHOU Tonorpaduu jieporo yuka cepgua (JIYC) umMmeeT npakThieckoe
3HauYeHME NPHU KJIMMUPOBAHMHU YCThS YUIKA C L1eJ1bl0 TPOPUIAKTUKU TPOMOOIMOOIMM, TPU BHINOJI-
HEHUH PaJ04acTOTHOM abJ/IfALlMK U BBINIOJIHEHUS onepanuy «JIabMpHUHT» C 1ieJIbI0 IpepbIBaHUA
IyTeu re-entry.

Iles1b McCc/IeA0BaHMA — YCTAHOBUTH 0COOEHHOCTH JioKaJbHOU Tonorpaduu JIYC y B3pocsoro
yeJiOBeKa.
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MaTepnanbl U MEeTOoAbI

[IpoToko/ Hccaef0BaHUs OJ00pEH JIOKAJbHBIM 3TU4YeCKUM KomuTeToM OI'BOY BO YI'MY
Mun3spaBa Poccuu (mpoTtokos N2 5 ot 24 mas 2019 roga).

[IpenapaThl GbIJIM OJIYYeHbI OT TPYINOB JItOJlel 3pesIoro U MOXXUJI0T0 BO3PacTa, yMepIIUX OT
Hecep/eYHbIX IPUYUH U He BOCTPeOOBaHHBIX [1J151 3aXOPOHEHHUS.

MaTepuasiom aJisa uccaeoBanus nocayxuau 20 ukcupoBaHHbIX B popMasiMHe NpenapaToB
cepAla 6e3 MaKpOCKONMYeCKUX MPU3HAKOB NaTOJIOTHU.

Onpegeniiid KOJIMYeCTBO U NoJioKkeHHe Bepxyluek JIYC. JJIeKTPOHHBIM IITAHTeHLUPKYIeM
[T 1-150-0,01 u3Mepsiiu pa3Mephbl XKeJay04KOBOT0 KOMILJIEKCca Cep/lia, PacCTOsIHUS OT Bep-
xywku JIYC 10 BepXyILUKHU cep/lia, BOCXOAALLEW YacTH aopThl, IPaBoOro yuka. B nosoctu seso-
ro npejcepAus yepes ero BCKPbITYI0 BePXHIOI CTEHKY U3MepsJIU paccTossHud oT ycTbha JIYC o
MeXIpeJcepHOM [Teperopo/iKU U 0 IPUKpeIlJIeHUs 3a/lHel CTBOPKHA MUTPAJIbHOIO KJ/lalaHa.

CTaTHCTHYECKYI0 00pabOTKYy pe3y/bTaToOB BbINOJIHAIN B nporpaMMe Statistica 10.0 (StatSoft
Inc, USA).

Pe3ynbTaThl peACcTaBJIAIU B BUJle MeIMaH U KPaHUX 3HAaYeHHU .

Jnsa momapHoro cpaBHeHUs HUcnoJib30oBaau U-kpuTepuid MaHHaA-YWUTHH, pa3/M4yud CUYUTa-
a1 3Ha4yuMbIMU npu a=0,05. /i1 KOppensAllMOHHOTO aHa/IM3a UCHO0Jb30BaJu KpuTepui Cnup-
MeHa Rs.

Pe3y/ibTaThl M 0GCY>KJAEHUE

[Ipu onucanuu ctpoenus JIYC B HaydYHOU JIUTEpAType YIOMUHAIOT yCThe, epelleek, TeJ0 U
o yuka. Kpome Toro, npuHATO cuuTath, 4To JIYC 06513aTesibHO UMeeT BepxywkKy [4]. OgHa-
Ko onpefesnenus Bepxyuku JIYC B mMTepaType Mbl He BCTpeTU/IW. B HacTos el paboTe noJ Bep-
xywmko# JIYC noHuMasu caMbli ocTpbid yroJ JIYC, KOTOpBIH B TO e BpeMsl ABJISJICSA CAMbIM JIUC-
TaJbHBIM, CAMbIM YAAJEHHBIM 110 HAllPaBJIEHHUIO KPOBOTOKA OT ycThs JIYC yyacTKOM ero moJio-
ctu. [Ipu Takom nojxo e Ha 15 npenapatax u3 20 uMesiach oaHa Bepxyiuka JIYC v Ha Tpéx npena-
paTax - /iBe BepxyuKkH. Ellé Ha ByX MpenapaTax Bce y4aCTKU NOJIOCTH ObLJIA PACIOJI0KEHBI OT
ycTbs JIYC npuMepHO Ha OJMHAKOBOM PACCTOSIHUU M OJJHO3HAYHO ONpeJieJIUTh BEPXYILKY ObLI0
HEBO3MOXHO.

B puccepraumonHom uccnegoBanuu E.C. @ununnosoit (2012), BeINOJIHEHHOM Ha IIpenapaTax
cepAla IJIOAOB YesJ0BeKa, ONKMCaHbl TPY BapUaHTa noJioxxeHusd Bepxyluku JIYC. Ilpu nepsom Ba-
pUaHTe «BepxXylLIKa JIeBOro ylllKa OpUeHTHPOBaHa BBEpPX, IPYM BTOPOM BepxyllKa obpalleHa Me-
JUAJIbHO, U YUIKO JIEXXUT B BEHEYHOU 60p03/€e, IPU TPeThbeM PO/ 0JIbHAA OCh yIIKa HallpaBJieHa
BHU3 BJI0JIb [lepeIHEN MeXKeJyJ0UKOBOW 60po3abl» [4].

B HacTog1eM ucciaejoBaHuu vaile Bcero (7 u3 15) Bepxyuka JIYC 6b1y1a HanpaBJsieHa BIPaBo
Y BHU3, K apTepUaJibHOMY KOHYCY IPaBOro esayJo4yka. Mexay TeM, B cepZiliax MJI0J0B CaMbIM 4a-
cTbIM (70%) 6b1JI0 MOJI0KEHUE BEPXYILIKU Ha NepeHeN MexoKeaya0uKoBou 6oposze [4]. E.B. Ya-
IJIbITMHA U c0aBT. (2015), onucaBuive cep/ilia B3pOC/bIX JIIOJIel, Ha3Ba/IM TaKoe MOJIOXKeHHUe “Ja-
TepaJibHO OPUEHTUPOBAHHBIM” U CYUTAJIM ero HauboJsiee 4acThbIM [5], B TO BpeMs Kak B Halllel pa-
60Te TaKOU BapUaHT BCTpevaJsics JIUIIb HA TPEX NpenapaTtax u3 15.

[losiaraeMm, 4TO 3TH pas3/inyus ABJAKTCA NPOSBJIEHHEM UHAMBU/YAJbHOU aHATOMUYECKOU
M3MeH4YMBOCTU. OpueHTanus Bepxyllku JIYC BipaBo U BBEPX, K JIETOUHOMY CTBOJIY, OblJIa peJJKUM
BapHaHTOM Kak I10 JIJaHHbIM JIMTepaTyphl [4, 5], Tak U 1Mo HAIIUM pe3yJibTaTaM.

[Ipu cpaBHeHUU MopdoMeTprUUecKUX TapaMeTpoB Tonorpadpuu JIYC mex 1y co60i BbISIBJIEHO,
YTO KaXkKJ bl U3 MapaMeTPOB CTATUCTUYECKU 3HAUMMO OTJHUYAJICSA OT OCTa/bHbIX. CaMbIM 60Jib-
UM 6bLJIO paccTossHUE OT Bepxyw KU JIYC 10 BepXylLIKH cep/ilia, CAMbIM MaJleHbKUM — OT yCTbsl
JIYC o muTpasibHOTO KJanaHa (Ta6Ji).
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Mop¢omeTpHruecKue XapaKTepUCTHKH JIOKaJIbHOU Tonorpadpuu
JIEBOTO YIIKa cepAna, MM

Crat. napameTp | PaccrosiHMe OT BepXylIIKHU yIIKa PaccTosiHUE OT yCThA yIIKa
[0 Bep- |0 mpaBo-| A0 BOCXO- A0 MeXnpeJ- [0 IPUKpenieHus
XYIIKH ro yuikKa AAInen cepJHOM nepe- | 3agHell CTBOPKH MUT-
cepauna AopTHI rOpoOAKHU pa/IbHOTO K/IanaHa
MeauaHa 96 62 25 40 10,35
KpaiiHue 76 -126 41 - 68 10-47 19-62 6,4-15,3
3HAYeHUAa

BrisiByIeHa IpsAMasd KOppeJsanuda MexXAy pacCTossHHeM OT BepxyLIKU JIVC 10 BepxyILIKU cepAna
Y JJIMHOM KeJslyAouKoBoro koMiiekca (Rs 0,69).

[TokazaTesib MIMPHUHBI KEJYJ0UKOBOT0 KOMILJIeKca GOpMUPOBaJ KOpPpessilMOHHbIE Mapbl CO
3HAYEeHUSMHU IONepevHO OPUEHTUPOBAHHbBIX pa3MepoB: paccTosiHueM oT JIYC f0 mpaBoro yika
(Rs 0,69) u 0 aopTtsl (Rs 0,52).

YianéHHOCTh ylIeK cepAlia OT BEPXYLIKHU cepAla NpejJioKeHO BblpaXKaThb NMPU MOMOLU BTO-
pPHUYHOT0 METPUYECKOI0 TapaMeTpa: OTHOIIeHHUs paccTosiHUA oT JIYC 10 BepXyLIKU cepALa K 1J1u-
He KeJIyI04KOBOT0 KOMILIeKca [4].

dtoT napameTp coctaBu 0,98 (Bapuarus 0,86-1,29) u He 3aBUCeJ OT UPOTHO-MPOAOJIBHOTO
nHAekca cepaua (Rs 0,017; p>0,05).

[Io HamMM JJaHHBIM MeJiMaHa pacCcTossHUSA OT ycThbs JIYC 1o MexnpecepAHON Meperopojku
6bl1a B 1,5 pa3a 6oJibllle, 4eM Ccpe/iHee 3HaYeHHe CONTOCTaBUMOTI0 C HUM NTOKa3aTeJisi — PaCCTOSHUSA
oT ycTba JIYC 10 oBanbHOM aAMKH, - usMepenHoro H. Ucerler u coaBT. (2013); B ucciefosanuu [8]
3TOT napameTp ObLI paBeH 27,5+5,5MM.

ITU pas/Ndusl NPeANOJIOKUTENbHO OO'bSCHAITCSA TeM, YTO HAMU B BbIOOPOYHYH COBOKYII-
HOCTb ObIJIM OTOOPaHBbI lpenapaThl, Ha KOTOPbIX NpezcepAus 6bliu 3adUKCUPOBaHbI NP MAaKCH-
MasIbHOM pacuivpeHuu (B ¢pasy AUACTOJIbI).

BaxxHeliuM MopdoMeTpUUECKUM [TapaMeTpoM JioKaJbHOUM Tonorpaduu JIYC aBaserca Aiu-
Ha nepeueiika JIYC, T.e. pacCTOsiHUE OT €ro YCThs 0 NPUKpPEINJIeHUs 3aJjHEH CTBOPKU MUTpPaJib-
HOro KJjamnaHa. OT pa3aMepoB 3TOro nepeuieka 3aBucuT 61130cThb JIYC K 3a/iHeMY y4acTKY JIEBOTO
$ubpo3HOro KoJiblla, KOHEYHOMY OT/iesly 60JIbLION BEHbI cepAlia U orubarolleil BeTBU J€BOU Be-
He4yHOU apTepuu [8].

[To faHHBIM pa3HbIX UCCe0BaTe/el 3TO pacCTOsSTHUE B cpefiHeM 6bL10 paBHO 10,1+2,5MM [8]
v 14,2+4,8 mMm (Me 13,5 MM) [6], 4TO corsiacyeTcs ¢ HAlIUMU pe3y/abTaTaMu (cM. TabJ1.). [srMHa ne-
peieiika JIYC BapbupoBasia oT 7 10 26MM [2] 1 Morsia gocturathb 31,2 MM [6].

[lo HaKMM AaHHBIM, lUaNla30H Bapyaluu AJauHbI Nepelieiika JIYC 6b11 6osee y3kuM. Koppe-
JIALUA MeXAY 9TUM U KaKMM-JIM60 [pyTUM IapaMeTpoM, ollpe/ie/IEHHbIM B HacTosLel paboTe, He
BbISIBJIEHA, OZJHAKO YCTAaHOBJIEHO, YTO JIJIMHA Nlepelleiika 6bL1a B cpefiHeM B 10 pa3 MeHbllle pac-
crosguus ot JIYC mo Bepxyuku cepaua. J.R. Lopez-Minguez u coaBt. (2014) BblJle/IM/IM TPU THUNA
ycTbs JIYC u o6Hapyxuy, yto JIYC B cepAlax ¢ pa3HbIMU TUIIAMH YCThEB HAXOAUJIMCh Ha pa3HOM
pacCTOSAHUM OT MUTpPa/IbHOTO KJanaHa [7].

[To JaHHBIM 3TUX aBTOPOB 3TO PACCTOSIHME O6bIJI0O HAUOOBILIUM ITPU BTOpOoM THIie (11,5%2,3MM),
HauMeHbUM (4+1,5 MM) nipu TpeTbeM Tulle (p<0,001). CaeayeT 3aMeTUTb, YTO 3TH YYEHBIE MPO-
BOJIMJIU MCCJIe[J0BaHUS Ha Ipenaparax cep/iell, CpeJiHss Macca KOTOPhIX Obljla paBHa 47525 1, 4yTo
BepOsITHee BCEro CBU/ETEJbCTBYET O rUNepTpodur MUOKap/a.

JlorruyHO NpenoJI0KUTh, YTO IIPU TUIIepTPOPHUU MUOKAP/ia JIEBOTO KeJlyZ0uKa JeBoe Gprubpos-
HOe KOJIbLI0 Oy/leT CMeLaThCs BBEPX, YTO IPOSBUTCA YMEHbLIEHUEM PAaCCTOSIHUSA OT HETO /10 yCThs
JIYC.
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1 foKa3aTe/IbCTBa 3TOM FMIIOTE3bl HEOOXOAUMBI JlaJIbHeNIIMe CPaBHUTE/IbHbIE HCC/Ie/l0Ba-
HUA JIoKasibHOM Tonorpaduu JIYC B HOpMaJIbHbIX U NATOJIOTUYECKU U3MEHEHHBIX CepALax.

BbIBOABI

1. OnucaHo Tpu Tonorpadpuyeckux BapuaHTa noJsioxxeHus Bepxyiwku JIYC. Yauie Bcero oHa Ha-
X0JIUJIaCh Ha Mepej/iHEN CTEHKe apTepHuaJibHOT'0 KOHYyca MPaBoro »keyy04Ka, pexe 6bl1a obpaiie-
Ha BBePX ¥ BIPABO, CONPUKACASICh C JIETOUHBIM CTBOJIOM.

2. BeisiB/ieHa nipsiMas Koppessiius Mexay pacctossHueM oT JIYC [0 BepxyllKu cepAlia U JIJ11-
HOU KeJyJ0YKOBOro KoMIiekca. LllupruHa »eayj04KOBOro KOMILJIEKCA KOppeJupoBaJia ¢ pacCTo-
saHusaAMU oT JIYC 1o mpaBoro yiika U Jo BOCXosIel 4acTu aopThl. B3aUMOCBA3b 3THUX BEJIMYUH U
napaMeTpoB BHYTPUIIpeAcep/IHOMN Tonorpadur He 0OGHAPYKeHa.

3. OnpejesieHbl MeIMAHbI W JJMalla30H U3MEHYMBOCTHU NapaMeTPOB JIOKaJbHOU Tonorpadpuu
JIYC. inuna nepeuteiika JIYC cocraBusia ot 8 1o 12% (B cpegueM 10%) oT JJIMHBI KENTYA0UKOBOTO
KOMILJIeKca cep/ilia. 3HaHWe 3TOW 3aKOHOMEPHOCTHU M03BOJIUT NPOTHO3UPOBATh BHYTPUNIpeCceP/-
Hoe noJioxkeHue ycTbs JIYC iuiib no 0JJHOMy U3 OCHOBHBIX BHEIITHUX pa3MepoB ceplia.
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Abstract

MORPHO-BIOCHEMICAL FEATURES OF PLATELETS IN PATIENTS WITH PATHOLOGY OF
PERIODONTAL DISEASE IN COMBINATION WITH METABOLIC SYNDROME

I. V. Goloborodova, YU. L. Vasil’ey, N. S. Smetneva, S.S. Dydykin, M.YU. Kapitonova

Background: according to foreign data, metabolic disorders, up to the formed syndrome, affect up to 30% of
the adult population, and in the elderly occur in more than 45% of cases. Materials and methods: 129 patients
aged 29 to 50 years (average age 42.96+1.32 years), with the diagnosis of K053 chronic periodontitis in the ge-
neralized form of mild and moderate severity (in remission) with and without metabolic syndrome were studied.
Thrombocyte morphology was studied by scanning electron microscopy. Results: The study of platelet structure
of the main and control groups patients showed different results on the background of normal and equal number
of cells, both in patients with periodontitis (subgroup “P+MS” and “P without MS”) and in representatives of the
control group (249,6+8,3x109/1 and 256,8+8,7x109/1 respectively). In the main group, the total number of active
platelet forms was 48.92+0.18%, which is half of the total number of cells (in percent), i.e.,, was almost equal to
the number of platelets in the intact form (discocytes). Moreover, in “P + MS” subgroup this indicator was higher
(53.93+0.21%) than in “P without MS” subgroup (45.92+0.18%). In contrast to the patients of the main group in
the control group the sum of active platelet forms made up - 15,44+0,08 %, and the number of intact forms made
up 84,56+0,06 %. Discussion: The obtained results are significant for the formation of more effective interdis-
ciplinary interaction between dentists, physicians and endocrinologists, as well as for the understanding of the
necessity to develop schemes of antithrombotic therapeutic effect in order to correct the existing disorders and
prevent the development of the CCD and their complications in such patients, and to assess the effectiveness of
such therapy.

Key words: periodontitis, metabolic syndrome, platelets, dentistry, therapy, aggregates.

Heob6xoauMoctph udydenus [1, 2] KOMOPOUAHOCTU METAOOJUYECKOTO CUHAPOMA U BOCHAJIU-
TeJIbHBIX 3a00JIeBaHUH TKaHe! NapoJOHTa CBA3aHa C yBeJIMUeHHeM NPOoLieHTa IEPBUYHO JJUarHo-
CTUPOBAHHBIX NaLlMeHTOB. HapyleHus cucTeMbl reMoCTas3a MpU Cep/levHO-COCYAUCThIX 3a00/1eBa-
HUSIX BO MHOTOM 00YCJI0BJIEHBI YCUJIEHHMEM BBICOKMMHU IOKa3aTesIMU air€3UM U arperayy TpoM-
OGOIIUTOB.

IJTH CBOWCTBA YKa3bIBAIOT Ha aKTyaJIbHOCTb MPOBOAMMBIX UCCIeJ0BAaHUM, HallpaBJIEHHbIX Ha
u3ydyeHre MOp}oJIOruv TPOMOOLIUTOB NPU NATOJIOTUH [3].

BcesiegcTBue ocTporo TpoM603a U OKKJIO3UM apTepHUaIbHbIX COCYA0B MOTYT Pa3BUBAThCS He-
CTabuJibHasA CTEHOKapAus, UHPAPKT MHUOKapAa, ULIeMUYeCKUH UHPAPKT TOJIOBHOTO MO3Tra, U
Jlaxke BHe3amnHas CMepTh [ 3, 4].

PocT pyHKIIMOHA/IbHOM aKTUBHOCTH TPOMOOILIMTOB MOXKET ObITh MHAYIIUPOBAH B pe3yJibTaTe
BO3/1EMCTBUS TPOMOOTEHHBIX GaKTOPOB [5].

B nponecce agreauu popmMa TpoMOOLUTOB MOXKET TPAaHCHOPMHUPOBATHCS, YTO IPUBOAUT K KOH-
TaKTy TPOMOOLUTOB MeX/ly COO0M U J[PYyTUMHU CTPYKTypamH [6, 7, 8].

CerogHs 0COOBbIM HMHTEpeC MpeACTaBJIsIeT UCCAeJlOBAaHHE MOPQPOJOTMYECKUX O0COOEHHOCTEN
TpoMO6OLUUTOB y naunueHToB ¢ MC. UMeHHO m03TOMy M3ydyeHHe U BbIsiBJIeHMe NpuU3HakoB MC
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onpejesisgeT pa3paboTKy 3GPeKTUBHBIX CXeM JieueHUs U NPOPUIAKTUKU Pa3BUTHUSA CepAedHO-
COCYZAMCTBIX OCJIO)KHEHUH [2, 8, 9].

[IpryeM BbIPAXKEHHOCTb 3TUX U3MEHEHUH acCOLMUPOBAHA CO CTENEHbIO TSKECTU NapOJOHTHU-
Ta. [lo MHeHUI0 MHOTHX aBTOPOB [10, 11] Hanmuuue MC co3zpaeT npeAnocbliKU K GOPMHUPOBAHUIO
nopakeHUH NapoJ0HTa BOCIAJIUTE/bHO-/1eCTPYKTUBHOI'O XapaKTepa.

Ilesib pa6oThI: U3YYUTh MOPOJIOTUYECKHE U3MEHEHUSI TPOMOOLIMTOB Yy MAI[MEHTOB C reHepa-
JIN30BaHHBIM MAPOJJOHTUTOM Ha PpOHe MeTabOoINYECKOTO CHHAPOMA.

MaTepnaJl N MEeTOoAbI

[IpoBoauau uccaegoBanre 129 manueHTOB B Bo3pacTe oT 29 g0 50 JjieT (cpefiHUUM Bo3pacT
42,96+1,32 net), c amarHo3oM K053 xpoHU4ecKrUil NapoJOHTUT B reHepaIM30BaHHOU popMe Jier-
KOU U CpeJiHel CTeNeHH TSKeCTH (B cTaluM peMuccuu) ¢ u 6e3 MC.

HUccnenoBaHue npoBoauiock B 2012-2014 rr: B oCHOBHOM Ipyrine 6blJIM poauBIivecs B 1962-
1981 rr., B KOHTpOJIbHOU rpynne — 1964-1986 rr.

Bce rpaxxaane P®, eBponeongiHOM packl, NOCTOSAHHBIE XXUTeJIU MocKkBbl 1 MOCKOBCKOW 06J1a-
cTu. J/luarnoz «MC» ycTaHOBJIEH B COOTBETCTBHUM C peKOMeH/JalUusiMU Bcepoccuiickoro Hay4yHOro
ob61ecTBa KapAuoJoros [12].

['pynny KoHTpoJisA cocTaBuIU 90 My»K4uH (cpeaHUM Bo3pacT 42,17+1,34 sieT) 6€3 NapolOHTH-
Ta U MeTaboJIM4eCKOro CHHAPOMA.

Mopdosioruio TpoMOOLUMTOB U3y4daJiy C TOMOLbIO CKAHUPYIOILEN 3JIEKTPOHHOW MUKPOCKOIIUU
(PhilipsPSEM 550x) Ha o6pa3iiax, NpUroTOBJEHHBIX 10 crieljuajbHOU MeToauKe (A.C. lluTHkKOBa,
1991 r.), HanpaBJIeHHOW Ha coOXpaHeHHe MOP(OJIOTUU TPOMOOLUTOB, IIUPKYJIHUPYIOIUX B KPOBO-
TOKe, MPAaKTHUYEeCKHU UCKJIIOYAIOIlel aKTUBALMI0O TPOMOOLMTOB Ha JJ0AHAJIMTUYECKOM 3Talle.

Pe3ysnbTaThl 6b11M 06pab0TaHbI C UCNI0JIb30BaHUEM KpUTepreB CThoJeHTa U BuikokcoHa.

KiimHuyeckue vcciejoBaHUSl NPOBOJAUIUCH HA 6a3aX CTOMATOJIOTMYECKUX MeJULIMHCKUX OP-
ranusanui «Bun-kaunnuk» u 'bY3 I'Kb um. E.O. Myxuna /[I3M.

Pe3y/ibTaThbl U 06CYKAEHME

M3ydeHue CTpOeHHs TPOMOOLMTOB MALMEHTOB OCHOBHOW M KOHTPOJIbHOM Tpynn MoKa3asjo
pa3J/IMuHbIM pe3y/bTaT Ha GOHe HOPMaJIbHOTO U PABHOI'0 YMCJ/a KJIETOK, KaK Y MaleHTOB C Na-
pogonTrTOoM (moarpynna «[I+MC» u «I1 6e3 MC»), Tak U y npe/icTaBUTeNEW KOHTPOJIbHOW IPYyIIbI
(249,6+8,3x10°/1 u 256,8+8,7x10°/71 COOTBETCTBEHHO).

Oco6eHHOCTH TPOMOOLIUTAPHOI'0 CTPOEHHS] B OCHOBHOM I'pyIIe 10 CPAaBHEHUIO C MallueHTaMu
IpyNIbl KOHTPOJIA BbIPAXKAKTCA B peyKL WU YUCIa OCHOBHBIX GU3UOJIOTUYECKUX GOPM — JUCKO-
LJUTOB C yBeJIMYeHHeM chepruyeckux Gopm.

Haubosiplive U3MeHeHHUs 0TMedauch y UL, ¢ codeTaHueM «[I+ MC». Y manueHTOB rpynibl
KOHTpOJIsI OIpe/ieisiioCch KOJIMUeCcTBEHHOe peo6JiaiaHue (B 1,5 pasa) Haj UX cofepKaHueM y na-
[JMEHTOB OCHOBHOM rpymibl (Tabsauua 1).

CHMKeHHe coJiep>KaHKsl OCHOBHOM GU3HU0JIOTUYECKOU GOPMBI TPOMOOLUTOB B KPOBHU y NMaLU-
eHTOB C «[I» sAB/IAeTCAa KaueCTBEHHbIM NTOKa3aTesieM QyHKIIMOHAJIbHOM aKTUBHOCTU TPOMOOLIM-
TOB.

B inTepaType NpUBOAATCA CBeZleHUsI O TOM, YTO JUCKOUAHAs ¢opMa TpoMbGOLUTa OlloCcpeay-
eT ero MHTAaKTHOe COCTOsIHUE, bs1arofaps 0cCo60M BHYTPEHHEN OpraHu3aldu TPOMOOIUTaPHbBIX
MUKPOCTPYKTYP U 0OOMEHHBIX IPOLECCOB, 060eCeYUBaOIIMX HU3KYI0 QYHKIMOHAIbHYO aKTHUB-
HocTb [13].

Ha ¢onHe akTuMBaLMM BO3HUKAeT MHTPAK/JIETOYHAs peopraHM3alysd, TaKXKe HM3BeCTHOe, Kak
«BHYTpPEHHee COKpallleHue», ¢ QOpMHUPOBaHUEM IceBAONOAUN [7, 14].

AxTuBHBIE POpPMBI TPOMGOLUTOB y MALUEHTOB OCHOBHOU rpynnbl ¢ MC 1 6e3 Hero npejcTas-
JIEHBI, Ipex/ie BCero, MCKO3XUHOLIUTAMHU.
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Ta6smmna 1. CoaepkaHve 0OCHOBHbIX MOP(dOJIOruYeCcKUX popM TPOMOOLIUTOB
B KPOBH NallUeHTOB, (M + m)

OcHoBHas OcHoBHadA rpynna KoHTpoJsibHasA
IlokasaTesn rpynmna: I + MC, II 6e3 MC, rpynmna,
n=129 n=67 n=62 n=90

O61ee yucsao TpoMm6GonuTos (10°/1) 249,6+8,3 251,6%7,2 248,1+6,9 256,8+8,7
Juckonutsl (%) 52,07+0,30* 46,07+0,19 54,07+0,21 84,57+0,08
JuckoaxuHouuTs (%) 28,80+0,24* 31,04+0,18 26,1+0,22 9,98+0,12
CoepornuTtsl (%) 14,49+0,02* 15,43+0,01 14,36+0,01 2,79+0,04
CoepoaxunonuThl (%) 4,07+0,02* 5,02+0,01 3,8+0,03 1,94+0,02
Bunossipubie popmbl (%) 1,56+0,02%* 2,07+0,02 1,55+0,02 0,73+0,04
CyMmMa akTUBHBIX popMm (%) 49,02+0,32* 53,93+0,21 45,92+0,18 15,44+0,08
Yucso TpoMb6ouuToB B arperatax (%) 13,30+0,12* 14,02+0,11 12,98+0,12 6,21+0,02
Yucsio MasibIx arperaTos o 2-3 Tpom6o-| 17,58+0,18* 17,87+0,21 17,45+0,2 3,2+0,1
nuTa Ha 100 cBO6GOHO JieXKalUX TPOM-
6o1uTOB (%)
Yucsao cpeaHUx M GosiblIMX arperatoB| 5,11+0,03* 6,02+0,01 4,8+0,05 0,08+0,006
no 4 TpombouuTa u 6osiee Ha 100 cBo-
00/THO JIeXKalUX TPOM6OIUTOB (%)

* — IOCTOBEPHOCTb Pa3JIM4Ms pe3y/bTAaTOB 110 OTHOIIEHUIO K KOHTPOJIbHOU rpynne (p < 0,05).

[Io JaHHBIM JIUTEPATYPbl, 3TU KJIETKHU SBJISAIOTCA TPOMOGOLUTAMHU C 3a0CTPEHHBIMU OTPOCT-
KaMU — [1CeBJO0NOAUSAMHY, YBEJUUUBAOIIMMHU IJIOIIa/lb KOHTAKTHOM MMOBEPXHOCTHU U 06GeclieynBa-
IOLIMMU KOHTAKT MeX/Jy aKTUBUPOBAaHHBIMHM TPOMOGOLUTAMM B Ipoliecce TpPOMO00O6pa3oBaHUA
[13,14].

Y nauMeHTOB OCHOBHOM IpyNIbl KOJMYECTBO JMCKO3XHHOLUTOB NOYTH B 3 pasa ObLJIO BbIIIE,
yeM B IpynIe KOHTpPoJIs, U 60Jjiee 4eM B /iBa pa3a 60Jibllie BepXHeH IPaHUIbl HOPMBI /151 JAaHHOTO
noKa3saTeJisl.

Takum 06pa3oM, B OCHOBHOM rpymnie o6liee YUCI0 aKTUBHBIX GOPM TPOMOOLUTOB COCTABUJIO
48,92+0,18%, yTo npeACcTaBJIEHO MOJOBUHOM OT 06I1Iero Yyrcsa KJeToK (B MpPolieHTax), T.e. ObLJI0
IpaKTU4YeCKH PaBHBIM KOJIMYECTBY TPOMOOLMTOB B UHTAKTHOM popMe (JUCKOLUTHI).

[Ipryem B noarpymnmne «II + MC» aToT nokasatesib 6b1 Bollle (53,93+0,21%), yeM B noArpynmne
«I1 6e3 MC» (45,92+0,18%). B oT/inuue OT naiMeHTOB OCHOBHOM TPYIIbl B KOHTPOJIbHOM rpymnie
CyMMa aKTHUBHbIX popM TpoMOOLIUMTOB cocTaBJisiyia — 15,44+0,08%, npy 3TOM KOJIMYECTBO HUHTAKT-
HbIX popM paBHsI0Ch 84,56+0,06%.

M3BecTHO, YTO aKTUBALUSA TPOMOOLMUTOB CHOCOOCTBYET POCTY MEXKJIETOUHBIX B3aUMOJeE-
CTBUM U CKJIEMBAHUIO KJIETOK, UTO B pe3y/ibTaTe NPUBOAUT K TPOMO0O0OOPA30BaHUI0 U MOXKET CII0-
CO6CTBOBATb CEPbE3HBIM CEP/IEUHO-COCYIUCTHIM OC/A0KHEeHUAM [12, 13].

Bo BpeMsl M3y4yeHUsl KJETOYHOTO CTPOEHMs OblJI CAeslaH aKLeHT Ha COOTHOLIEHUU MaslblX,
CpeZlHUX U 60JIbIIMX TPOMOOLUTAPHBIX arperaToB B Ipynie NanueHToB ¢ «[1» ¥ 3J0pOBBIX J1U1L,

KosimyecTBO cpegHUX ¥ OOJBIIUX TPOMOOLUTAPHBIX arperaToB TakKXe ObLIW pa3/IMYHbIMU B
OCHOBHOW I'pyIIle Y Ipylie 3J0pOBbIX JIULI,

B ocHOBHOM rpyimne 3TOT noka3aTesb cocTaBu 5,1+0,04 Ha 100 cBoGOAHO JIeXKaIIUX TPOMOO-
LJUTOB. YYUTBIBAsA, UTO B Npejesax JONyCTUMOW HOPMbl MaKCMMaJibHOE KOJIMYECTBO CPEJHUX U
60JIbIINX arperaToB He Jlo/bkHO npeBbimaTh 0,11 Ha 100 cBo60HO JiexKalUX TPOMOOIMTOB, I0-
JIydeHHbIH [M0Ka3aTeJb JeMOHCTPUPYET BbICOKYI0 GYHKIMOHAIBbHYI0 aKTUBHOCTb TPOMOGOLUTOB y
nanueHTOB ¢ «[I», ocob6eHHo B noarpymmne «I1 + MC» (6,01+0,03 Ha 100 cBo60AHO JiexKaluX TPOM-
60LMTOB).
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B KOHTPOJILHOM TpyIIe KOJUYeCTBO CPEJHUX U GOJIBIINX TPOMOOIUTAPHBIX arperaToB ObLJIO
paBHoO - 0,090,005 Ha 100 cBO60AHO JiexKaLUX TPOMOOIUTOB, TO ECTh HOPME.

HWTak, Boca/iMTe/ibHble 3a00JIeBaHUS TKaHEeH Mapoj0HTa XapaKTEPU3YIOTCS IPUPOCTOM YHC-
Jla CBOGOIHBIX arperaToB pa3/IMYHbIX pa3Mepos [8, 13].

3ak/siloueHue

[TosiydeHHbIEe pe3y/bTaThl JEMOHCTPUPYIOT U3MEHEHUSI MOP}OSOTUYECKON CTPYKTYPhI TPOM-
601U TOB Cpe/iu 60JIbHBIX C TeHepaJM30BaHHbBIM NAPOJOHTUTOM JIETKOU U CpeIHEN CTENEeHHU TsKe-
ctu. CielyeT OTMETUTD, YTO HauboJiee BbIpAXKEHHBIMU 3TU U3MEHEeHUs OblIM 60JIbHBIX MeTabo-
JINYECKHUM CUH/IPOMOM.

[ToniydeHHble pe3y/bTaThbl SBJSIOTCS 3HAYMMBbIMU /11 GopMUpoBaHUs 6osiee 3PpPeKTUBHO-
ro MeX/AUCLUUIIJIMHAPHOTO B3aUMOJeMCTBUSI Bpayel-CTOMaTOJIOr0B, Bpayei-TepaneBTOB U 3H/10-
KPHHOJIOTOB, a TAKXKe MpeJiCTaBJIeHUN 0 HEOOXOUMOCTH Pa3pabOTKH CXeM aHTUTPOMOOTHYECKO-
ro TepaneBTHYECKOT'0 BO3/IeUCTBUS C 1[eJibl0 KOPPEKIIMU UMEIOIMXCS HapylleHUH U npoduIak-
TUKU pa3BUTHUs CC3 ¥ UX OCTI0)KHEHUH Y TaKUX MAIIMEHTOB, a TAKXe /1151 OlleHKU 3P PEKTUBHOCTHU
noA06HOM TepanurH.
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AUBEPTHUKYJI MEKKEJIAA: BAPUAHTBI CTPOEHUA
I'yceBa 10.A., XappucoH 3uapio [layJ, Furanbckas A.A., Koposaésa U.U.

Kadenpa HopMasbHON aHATOMUH,
Besiopycckuii rocyjlapcTBeHHbIH MeJULIMHCKUM YHUBEPCUTET, I'. MUHCK

Abstract
MECKEL’S DIVERTICULUM: VARIANTS IN THE STRUCTURE

Huseva Y.A., Harrison A.P,, Ghygalskaya A.A., Korolyova LI.
Department of Human Anatomy, Belarusian State Medical University, Minsk

Background: Meckel’s diverticulum (MD), ileum diverticulum, is a congenital anomaly caused by incomplete
reverse development of the vitelline duct and manifested by a protrusion of the ileum [1]. Lack of awareness of
MD and the absence of specific symptoms in most cases can lead to initial diagnostic errors and wrong treatment
tactics. This, along with a serious prognosis of complications in MD and a mortality which varies between 5 - 10%
[2], determines the clinical relevance of this study. The purpose was to study the structure of MD in light of the
anatomical prerequisites for the formation of related complications.

Material and methods: The structure of MD was studied through a retrospective analysis of 36 medical cards,
anatomical preparations and literature sources.

Results: As the result of a retrospective analysis of medical histories, it was found that in all cases of recorded
MD its specific clinical symptoms were absent, which led to diagnostic difficulties. In all patients, MD was diagno-
sed only after the development of complications, during an emergency laparotomy with the background of the
patient’s serious general condition. This combination led to a fatal outcome in two cases. In the anatomical prepa-
rations reviewed, MD varied in length (70, 20, and 40 mm, respectively) and shape [3].

Conclusions: MD was characterized by structural variants (elongated MD, the presence of its own mesentery,
constrictions and heterotopic gastric tissue), predisposing to the development of complications. The absence of
specific symptoms determines the manifestation of MD already at the stage of severe complications. The unfavo-
urability of prognosis in the development of complications justifies the dynamic observation of patients with MD
and the timely treatment of this pathology.

Key words: diverticulum, anomaly, ileum, ileocecal junction.

AKTya/JbHOCTH

JuBepTukyn Mekkes (JJM), AMBepTUKYJI MOAB3/0LITHON KUIIIKH, — BPOXKIEeHHAsi aHOMaJIUsl, 06-
yCJIOBJIEHHAs! HETOJHBIM 06PAaTHBIM Pa3BUTHEM KeJITOYHOI'0 MPOTOKA U NPOSABJSAIOLIAACS BbIIS-
YUBaHUEM MO/ B3/J0LIHON KUIIKH [1].

HenoctraToyHas ”HGOPMHUPOBAHHOCTB 0 /IM, oTCyTCTBUE ClleliuPUIECKHUX CHMIITOMOB MOXET
NPUBOAUTD K JUATHOCTUYECKHUM OIIMOKAM U BbIGOPY HENMPABUIbHOUN TaKTUKU JiedeHust. Hapsaay c
Ccepbe3HbIM NIPOTHO30M OCJI0KHEHUH pu /IM, sieTa/bHOCTD MOCJIe KOTOPbIX BapbUPYyeT B Npeje-
Jnax 5 -10% [2], aTo onpesessieT aKTyaJbHOCTb JaHHOT'O UCCJIeJOBAHUS.

Ilesb: M3y4ynTh BapuaHThI cTpoeHUs /M B cBeTe aHATOMHUYECKHUX NMPEAINI0OChIIIOK GOpMHUPOBa-
HUS CBSI3aHHBIX C HUM OCJIOKHEHUH.

3agauum:

1. U3yuuTk BapuaHThI cTpoeHue /[IM, npe/ipacnoJiaraliiye K pa3BUTHIO OCJI0)KHEHUH, Ha IPU-
Mepe pe3yJibTaTOB PETPOCIEKTUBHOTO aHA/IN3a UCTOPHUU 60JI€3HU MAI[HEHTOB.

2. lIpoaeMoHCTpUpPOBaTh 0cO6eHHOCTH /IM Ha aHATOMUYECKUX MpenapaTax.

3. [IpoBecTH aHa/IM3 JMTEpPaTypPbl U 060CHOBATh KOMIIJIEKCHBIN MOJX0/[, B OLlEHKE pa3BUTHS,
3MUEMUOJIOTUH, CTPOEHMUS, JMArHOCTUKU U KJIMHUYECKUX NposBaeHUd [IM c niesibio pa3paboTKu
COBpPEMEHHBIX METO/IOB €r0 U3yYeHHUs U JIeYEeHH .

MaTepuas u MeTOAbI

[IpoBeseH 0630p siuTepatypsl 3a nepruof 2010-2020 rr. 0 pa3BUTHH, BapUaHTax CTPOEHUS U
KJMHAYECKUX NPOsIBJIEeHUsAX /IM; BbINIOJIHEH PETPOCNEKTUBHBIN aHa/lIU3 36 UCTOPUM O0JIE3HU Na-
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[IMEHTOB C JJMBEPTUKYJISAPHOW 00JIe3HbI0 KULIEYHHWKA, HaXOJUBIIMXCA Ha JiedyeHUU B ['Y «Mun-
CKUU HAyYHO-MPAKTUYECKUH LIEHTP XUPYPTUH, TPAHCIJIAHTOJIOTUU U FeMaToJIOruu» I. MUHCKa 3a
nepuof 2011-2020 rr.

Tak:xe onucaHbl aHaToMUYeckue npenapatsl /M u3 ¢oHza Kadpeipbl HOpMaJbHOM aHATOMUHU
BI'MY. Ha kaxxZil0M aHaTOMWYeCKOM IpelnapaTe OLleHUBAJIMCh CleJyloliyde napameTpsl: ¢opma,
JUIMHA, TIOTIepeYHbIi pa3Mep AUBEPTUKYJA B 06JIaCTH €r0 OCHOBAHUS U BEPXYIIKH, JTOKATU3ALUS
JIM 1o oTHOILIEHUIO K WJeolieKasibHOMY coeiuHeHUI0 (MC) U K KOpHIO 6pbDKEHKH MO/B3/0IITHOM
kuiiki (I1K), a Takxke cTeneHb BbIpaXXeHHOCTH nuTawwux /M cocyznos.

Pe3y/ibTaThbl U 06CYKAEHME

Pe3ysibTaThl peTPOCNIEKTUBHOrO aHa/IM3a UCTOPUM 60J1e3HU Npe/cTaBieHbl B Tabuule 1.

YcTaHOBJIEHO, UTO BO BCex cayyasax /IM oTcyTcTBOBaiM ero cnequduiecKkre CUMITOMbI, UYTO
NPUBOJUJIO K JUAaTHOCTUYECKUM CJI0KHOCTAM. B Byx cayvasx /IM ckpbiBasics Moj «MacKoOW» al-
HeHAULUTA.

Y Bcex nanueHToB /M AUarHOCTHPOBAJICA MOCJ€e Pa3BUTHUSA OCJ0KHEHUH, B X0/ie 3KCTPEHHOU
JIalapoOTOMUM Ha (pOHe TAXKEeJIOro 06I1ero COCTOAHMA NaLUEeHTa, YTO 00YCJI0BUJIO JIeTaJbHbIN HC-
X0/, B [IBYX CJIydasiX.

Y Bcex NallMEHTOB OCJI0KHEHHOe TeyeHUe [IM nposiBUJIOCH B 103/JHEM BO3PaCTe, YTO JJONOJIHS-
eT ZJaHHble JIUTepaTyphl [4] 0 IpeMMyLeCTBEHHOM NPosBJAeHUM cuMnToMoB /IM no 14-yneTHero

BO3pacTa, NoA4YepKHUBasi BapuabebHOCTb MaHUpecTanuu M.

Ta6.. 1. Pe3y/ibTaThl pETPOCHEKTUBHOr0 aHA/JIU3a UCTOPHH 6GoJIe3Hel

Ne Knunu-
NaHenTa JuarHos npu | /luarsHos 3a- qecKne PesynbTaThl HHCTPY- XapakTepucTtu-
(mion, Boa- NOCTynIe- | K/II0YHTeb- apo- MEeHTaJIbHbIX METOAO0B | Ka /IM (npu s1ana-
HUU HBbII Hcc/eJ0BaHUsA poToMum)
pacr) SIBJIEHMS
1. ManueHT |OcTtpoe Hapy- |/[uBepTUKY- OTtcyT- P-rp OBII: cnenp! kKoH- Pacctposinue ot UC:
I. Ok, 44 IIeHWe MO3ro- |JIUT, TaHrpeHa |cTBoBaau |Tpacta B [1K; Y3U OBII: 30-40 cm; upu-
roja) BOT'O KPOBOO- | TOHKOM KHIII- cBOGOAHAsA XKUJKOCTh B |Ha JIM (1): 2-3 cm;
GpaleHus. KHU. BII. JuuHa (/1): 5-6 cm.
2.TlannenT |Xponuveckoe |/luBeptuky- |Kaptuna |P-rp OBIl: nHeBmaTusa- |Paccrosnue ot UC:
B.(M,73 MMUEeJIONpPO- JisipHasa 6o- «OCTPOTO» | LISl TOHKOW U TOJICTOM | He OIlpe/iesIeHO;
roza) audepaTuB- |Je3Hb. ’)KUBOTA. |KHUIUKH, CBO6oAHBIN ra3; | JIM: o 2 cm;
Hoe 3aboJieBa- ['vcTosioruyeckoe uc- I IM: He onpepe-
HHUeE. caefioBaHue (6uorcus): |JieHa.
OCTPbIM HEKPOTUUECKU I
JUBEPTUKYJIUT ¢ tepdo-
panuei.
3.MMaumnenT |Octpbid an- |/luBeptukynés|Kaptuna|Y3U OBIl: pacranytelie |Pacctossinue ot HUC:
M. (x, 71 NeHJULUT. TOHKOM W TOJI- | «OCTPOTO» | IeT/IM TOHKOW KUIIKH 0 |50 cm. Il u [ /IM: He
roj) CTOM KUILUKY; [KUBOTA. |24 MM; OmpeesIsIIoTCs U3-3a
nepdopanusa ['uctosoruyeckoe uccie- | MHPUJIbBTPALUU.
JM. JoBaHuWe (6uoricus): Au-
BEPTUKYJIUT C U3bs3BJIE-
HUEM.
4. MlauuenTt |XpoHudeckuil|[lepdopanusa|OTcyT- Y3U OBIl: nuBeptukyabl |Pacctossinue ot HC:
E. (M, 71 anneHJULUT. |AUBEPTHUKYJA|CTBO- He BbISIBJIEHBI; He onpegeseHo; Il u
ron) TOIled KMILIKU. | BaJU. KT OBII: niuneiiHoit pop- | AM He ompejens-
Mbl KOHTPACTHBIM TSK, |[IOTCA HM3-3a HaséTa
obprIiBaroLuiicsa B 17 MM | dubpuHa.
OT JIEBOU 0OIIEH o/~
B3/I0IIHOU apTepuU.
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OCHOBHBIM JIMarHOCTUYECKUM KpuTepueM /IM y Bcex NalMeHTOB SIBJIAJI0OCh ero 0OHapy>KeHHe
B XO/le JIalapOTOMMH, TOTAA KaK y/AbTpa3ByKoBoe uccaenoBanue (Y3H), pentrenorpadus (P-rp)
opraHoB 6proiHoi nosiocty (OBII) cBUeTe1bCTBOBAIM TOJIBKO KOCBEHHO O Pa3BUTUH KULIEYHON
HeINpoXOAMMOCTH Y IePUTOHHUTA 6e3 oNpe/iesleHUs] IPUYMHBI ITUX IPO3HbIX OCJI0KHEHHUH.

Pe3ysibTaThl U3y4yeHUs aHATOMUYECKUX IIpenapaToB Npe/cTaB/eHbl B Tabule 2.

Ta6u1. 2. XapaKTepUCTUKA aHATOMHYECKUX MPenapaToB

Ne aHaTomMuyeckoro npenapara Nel (4.1184) Ne2 (4.1185) Ne3 (4.1189)
Paccrosinue ot |mo givHe M 240 250 240
AM no UC, MM: | o cBo6oAHOMY Kparo
6pbikeriku [IK 65 ) 65
10 JIMHUY PUKpPeIJIeHUsI
o6pbikeriku [IK 165 228 165
HJnvua IM, MM 70 20 40
[Mupuna M, |y Bepxyuku M 15 17 9
MM: y ocHOBaHud JIM 35 25 13
®opma IM KOHYCOBUJIHAsA | KOHYCOBUJHasA | KOHYCOBUJHasd
Hanuuyue co6cTBeHHOU OpblKeiku y JIM HeT Het HeT
JluameTp ocHoBaHu# [IM : puameTpa [1K 3:1 1,47:1 1:1,38
Hanuune co6cTBeHHOM mUTamIel aprepun y IM aprepus
Ha [MOBEPXHOCTHU Het HET
OPIOLINHBI
Hanuuue nepeieiika y /IM HeET HeT EcTb

B paccMoTpeHHbIX aHaTOMHUYeCcKUX npenapaTax [IM BapbupoBas no ajuse (70, 20 u 40 MM co-
OTBETCTBEHHO), YTO COIJVIACOBBIBAJIOCH C JAHHBIMU JINTEPATYPHI.

ABTopsI [1] oTMeuatoT, uTo ganHa M B 97,1% coctaBasna ot 2 10 8 cM (B cpegHeM 4-6 cM).
Penko, B 2,9%, iuBepTUKYJ gocTUran 6osiee 10 cM B AJKMHY [2], a B €IMHUYHBIX C/y4asiX ero JJu-
Ha cocTasJsizia 56 cm u 104 cm [4].

B u3sydeHHbIX npenapatax /IM umes ofMHaKoOBYI (KOHycoBUAHYI0) ¢popMy. [Ipeobrasanue
JlaHHOM GOpPMBI OTMEUEHO U B paboTax Apyrux uccaegoparesent [3].

[IpucyTcTBUE AONOJHUTENBHOTO MHUTawIIero /IM cocyna (pucyHok 1) conmpoBoXK1aa0Cch 60s1ee
VHTEHCHUBHBIM YBeJIM4eHueM pasMepos M.

Puc. 1 - IIlpenapam Ne¢1 (4.1184).
(1 - Bepxymka IM; 2 - Tesio /IM; 3 - ocHoBaHue /IM; 4 - cocyn, nutatouiuii IM; 5 - 1K)
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[lluprHa AUBEPTHUKYJIA CY>KUBaAJIAch 10 HAIlPAaBJIEHUIO K €ro BepxylIKe (PUCYHOK 2), a COOTHO-
meHHWe JruaMeTpoB ocHoBaHusA JIM u IIK npsmMo nponopuuoHanpHo wiMpuHe /IM y ero ocCHOBaHHUS.

[lepelieek, 06HapyKEHHBIN y OCHOBAHHUS OZJHOT'0 U3 IMBEPTUKYJIOB (PUCYHOK 3), 060CHOBBIBA-
eT 60JIbLINI PUCK HapylleHUs ApeHupoBaHusa /IM U pa3BUTHE OCJI0KHEHUH.

Puc. 2 - IIlpenapam Ne2 (4.1185).
(1 - sepxywka [IM; 2 - meso /JJM; 3 - ocnosaHue /IM; 4 - [IK)

Puc. 3. [Ipenapam Ne3 (4.1189).
(1 - sepxywka [IM; 2 - meso; 3 — ocHosaHue, Habarwdaemcs nepeueek; 4 — I1K)

BbIBO/1bI

1. [losiyyeHHble JaHHblE 0 BApUaHTHOW aHaToMuU /IM (koHycoBu/JHass ¢opMa JUBEPTUKYJIA,
npeo6JsiajlaHde LHUPHHBI €ro 0OCHOBaHUdA Haj AuaMeTpoM [IK, Hasmyre co6CTBEHHON OpbIKENKU
Y I0NIOJTHUTEIbHOTO NUTAIOLLEero cocy/ia, onpezesaeHHoe pacctossHue oT UC) BHOCAT BKJaJ, B paH-
HIOK Y TOYHYIO IMarHOCTUKY [IM.

132



2. lna JIM xapakTepHbl BApUaHThI CTpoeHus (yA/MHeHHbIN /[|M, Hajinure co6CTBEHHOW OpbI-
YKEUKH, CY>KEHUH, IPUCYTCTBUE reTepOTONNYECKON TKaHU KeJly/iKa), IpeApacioJiarampliue K pas-
BUTUIO OCJIOKHEHHUH.

3. OtcyTcTBUe crieniudUIeCcKON CUMIITOMAaTHUKU onpeJeseT MaHuecTanuo /IM yxe Ha cTa-
JIM TSKEJIbIX OCJI0KHEHUH.

4. He6y1aronpusITHOCTb NIPOTHO3a NPU Pa3BUTHUM OCJI0KHEHUH 0O00CHOBBIBAET JJUHAMUYECKOE
HabJioleHe nagueHToB ¢ /IM 1 cBoeBpeMeHHOe JieueHHe 3TOM NaTOoJIOTUH, IAaHC BCTPETUTHCS C
KOTOPOM, HECMOTPS Ha ee peJKOCTb, UMEEeTCS Y KaXK/10r0 Bpaya.
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IPPEKT BJ/INAHUA UMYHOPAHA HA HAAITIOYEYHUKHU U
IATOBUAHYIO ?KEJIE3Y BEJIbIX KPbIC IIP KOPPEKIIUH
METOTPEKCAT-UHAYIIUPOBAHHOM HUMMYHOCYITPECCUHU

Kamenko C.A., Cemenuyk C.H., MocuH /I.B., 3axapoB A.A., Mouceesa M.U.

Kadepnpa rucrosoruy, uurosoruu u ambpuosioruu I'Y «JITMY UM. CBATUTEJIA JIYKU»,
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Abstract

EFFECT OF IMUNOFAN ON THE ADRENAL AND THYROID GLANDS OF WHITE RATS DURING
CORRECTION OF METHOTREXATE-INDUCED IMMUNOSUPPRESSION

Background: One of the factors affecting the prevalence of endocrine disease is the immunopathological pro-
cesses, in particular immunosuppression. The aim was to study the morphometric parameters of the adrenal and
thyroid glands of rats at joint application of immunosuppressor “Methotrexate” and immunostimulant “Imunofan”
at different periods of observation. The experiment was carried out on 60 white rats of young age (reproductive
period). The width of various zones of the cortical substance and the area of adrenocorticocytes of these loci and
their nuclei were determined in the adrenal glands. The height and area of thyrocytes (their cytoplasm and nuclei)
of follicular epithelium were measured in the thyroid gland. Next, the nuclear-cytoplasmic ratio was calculated.

Results: Statistically significant deviations of the studied values were revealed mainly on the 7® 15" and 30®
days after the end of the drug administration: at the same time, in the early stages of observation signs of activa-
tion of the adrenal function and depression of the thyroid gland were detected. On the 60" day of observation the
studied parameters were restored or were close to those of the control group.

Conclusions: The administration of imunofan as corrector of methotrexate-induced immunosuppression al-
lows to neutralize the negative effect of cytostatic drug on morphometric parameters, which allows us to conclude
about the close relationship between the endocrine and immune systems.

Key words: adrenal gland, thyroid gland, imunofan, methotrexate, rats.

BBegeHue

JloJ151 60JIbHBIX C TATOJIOTUEN 3HAOKPUHHOM CUCTEMbI IPOJ0/KAET HEYKJIOHHO YBEJIUYUMBAThb-
cs1 BO BCEX 3KOHOMHYECKH Pa3BUTBHIX CTpaHax Mupa. Cpeau BpeAHBbIX GAKTOPOB, BJUSAIIIUX HA
9H/IOKPUHHYIO CHUCTEMY, BBIZEJSIOT 3K30- U 9H/[OT€HHbIe. YYUTBIBAasA TECHYI0 B3aUMOCBSI3b 3H/I0-
KPUHHOM U UMMYHHOU CHUCTEM, K UM CJTY TOCJAE€JHUX CTOUT OTHECTH pa3/IMYHble HapylleHUs] UMMY-
HOJIOTUYECKOUN pe3UCTEHTHOCTH opranu3ma [5].

3anocneguue 30 JieT yueHbIMU TPOBeieHbI IIUPOKHUE KIUHUKO- UMMYHOJIOTHYECKHEe UCCIe/0-
BaHUS B YCJIOBUSIX KPYTITHBIX MPOMBILIJIEHHBIX PETHOHOB, 10 UTOTaM KOTOPbIX YCTAaHOBJIEHO 3HAYU-
TeJIbHOE paclpoCcTpaHeHHe CHHAPOMaA 3K0JIOrMYeCKOTro UMMYyHoAepuLuTa.

B 1uTepaType oTMedeHO Iporpeccupyoliee yxy/leHne 3K0J0TUIeCKOM CUTyalluy Hallero pe-
TMOHA B pe3yJibTaTe AesITeJIbHOCTH YTOJbHONU U META/UTYPrUuieCKOU MPOMBIIIIEHOCTH [6].

[To gannbIM JlucytuHou JIA. ¢ coaBT. (2012) k koHny 2011 roga B Jlon6acce yucauaock 146
yrpoXKaeMbIX U 76 OMACHbBIX 110 ra30Bbl/ieJIEHUIO 30H, B IIpe/iesiax KOTOPbIX PAaCoJI0KeHO 0K0JI0 9
ThICAY 00'bEKTOB KU3HeJeATeJIbHOCTH HaceseHus [7].

[Touck myTel ycuyieHUs 3aIUTHBIX MEXaHU3MOB OpraHHU3Ma sIBJISIETCS OJHOW U3 MPUOPHUTET-
HbIX 33Jlay COBpeMeHHOU MeAuLUHbL. Oc060e MecTO B 3TOM 3aHUMAIOT UMMYHOMOAY/IUPYIOIIe
JleKapCTBEHHbIEe CPe/iCTBa.

OZHUM U3 TaKUX NIpenapaToB ABJsAETCI UMyHOQaH, IPUMeHeHHe KOTOPOro 0Ka3aHo MpU UM-
MYHOJeQUIIUTHBIX U TOKCUYECKUX COCTOSHHUSAX, a TaKXKe NMPU XPOHUUECKUX BOCIATUTENbHBIX 3a-
60JiIeBaHUSX PAa3JIMYHON 3THOJIOTHH.

MaTepnaJl N MeTOoAbI

JKCIepuMEeHT BbINOJIHEH Ha 60 6eJibIX 6eCopOoIHBIX KpbICaX-CaMIlaX MOJIOIOTO BO3pacTa pe-
NpPOJIYKTUBHOTO Nepro/ia maccoit 210-240 r.
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’KuBoTHBIE ObLIM pa3/iesieHbl Ha /iBe IPYIIILL.

[lepBas — BKJItoYasia B cebs KMBOTHBIX, NOJIy4aBIIMX OJHOKPATHO METOTPEKCAT B [J03UPOBKE,
NPUBOJSAIIEH K UMMyHOcynpeccuu (10 Mr/m? miowa iy Tesa) ¢ NocjieAy0IUM KypcoOBbIM MpUMe-
HeHUeM UMyHodaHa B jo3upoBKe 50 MKr 1o cxeMe [4]. PacueT npenapara /i1 BBe/leHUs BbIINOJI-
HsJics ¢ yueToM pekoMeHAauui H0.P. u P.C. Ppi60s10B/1€BBIX 110 dopMy.Ie:

Jlo3a g5 Kpbicbi=(r*mo3a a4 yesoBeka)/R,

rje r - KoapOUIMEHT BUJOBOM YCTOMYMBOCTH /151 KpbIChI = 3,62; R - /151 yesioBeka = 0,57.

Bo BTOpy!o rpynmny BXOAWJU KUBOTHbIE, nosy4yaBiine 0,9% pactBop NaCl B skBUBaJieHTHOM
o6beMe. Kpbic BbIBOAMIN U3 aKciepuMeHTa Ha 1, 7, 15, 30, 60 cyTku.

3a60p OpraHoB BBIMOJIHAJCA B OJJHO U TO K€ BpeMs CyTOK C y4eTOM IMOJIOXKeHUH [upeKTHUBDI
2010/63/EU EBponeiickoro IlapsiamenTa u CoBeta EBponeiickoro Coto3a ot 22 ceHTs16ps 2010
ro/ia No oxXpaHe *XUBOTHBIX, UCII0JIb3yeMbIX B Hay4YHbIX Lesax (CtaTesa 27) [10].

['McTosi0ru4ecKkue cpe3bl HaiIMOYEYHUKOB, a TaKKe LUTOBU/HOM KeJie3bl TOJNLHUHON 5-7 MKM
OKpallWBaJ/IM reMaTOKCUJINH-303MHOM.

MopdomeTpuyeckre napaMeTpbl U3MePSJIA IPU NOMOIILU KOMIIbIOTEPHOI'0 KOMILJIEKCA, BKJIIO-
yawuiero pudpoor poroanmnapat Olympus SP 500UZ, mukpockon Olympus CX 41. MukpodoTo-
rpaduu noJsyyasau B Tpex pexxumax yeandenus (10x, 40x, 60x).

AHanu3 [uPpoBbIX U306PAKEHUH C MOCAEAYIOLUMA MUKPOMOPHOMETPUYECKUMU U3MEPEHU-
SIMU 00'bEKTOB OCYIIECTBJISAJIM B KoMIIbloTepHOU nporpaMmMme ACKOH «Kommnac 3D 17.0», ucrnoJib-
3y KaJUOPOBOYHBIN Qaii, co3JaHHbIN ¢ TOMOILbI0 GpoToOPHKCALUU 00'bEKT-MUKPOMeETpa B aHa-
JIOTUYHBIX PEKUMAX ChbEMKH.

B M TOBU/IHOM KeJie3e U3MepsJIv MJIOLAAb TUPOLUTOB U UX f/iep, a TAKXKe BbICOTY QOJIIUKY-
JIIPHOTO 3MUTEHS.

B HazamoyeyHUKax omnpejesisjyd LIMPUHY Pa3/JMYHBbIX 30H KOPKOBOTO BelleCcTBa W IJIOILAaZb
a/IpEHOKOPTHUKOLUTOB JAHHBIX JIOKYCOB U UX S1/i€P.

Jlns oueHKH QYHKLMOHAJIBHOTO COCTOSIHUS OPraHOB 3HAOKPUHHOM CHUCTEMbI PaCcCYUThIBAIU
A/lepHO-LUTOIJIa3MaTUYeCKOe OTHOLIeHue 10 Gopmyiie:

ALO = Sa/Su,

rje S — miaoiab g/pa KJAeTKH, S1 — IJI01a/lb [IMTOMNJ/Ia3Mbl.

[TostydeHHbIe U POBBIE JJaHHbIE 06pabaThIBAIU C MCII0JIb30BaHHUEM JIMIIEH3UOHHOW IpOrpaM-
MbI «StatSoftStatistica v.6.0».

[ToAYMHEHHOCTDb JaHHBIX HOPMaJIbHOMY 3aKOHY pacnpe/iesieHUsl IPOBepsiivd € TOMOLIbI0 KpHU-
Tepusd coracud Hlanupo-Yuaku.

JloCTOBEPHOCTD pa3/IMuMUM MeX/1y oKa3aTeJsIMU 9KCIIEPUMEHTaJIbHOU U KOHTPOJIbHOU Fpynn
onpejesisiiu ¢ noMmouibio kputepus CterofieHTa-Puiiepa (p<0,05).

Pe3ysbTaThl

B xoze craTucTHYeckor 06paboTKU UPPOBOTo MaTepHrasia ObLIM NOJyYeHbI CIeAYI0lIMe JaH-
HBbIE.

HaanoyeyHuK. [llupriHa KOPKOBOIO BellleCTBa B 9KCIIEPUMeEHTaIbHOM rpynne Ha 15 cyTku fo-
CTOBEPHO BO3pacTaJia 10 OTHOIIEHWIO K KOHTPOJIbHBIM 3HaYyeHUsAM Ha 2,89%.

9TO NMPOUCXOAMJIO 32 CYET CTAaTUCTUYECKH 3HAYMMOTO YBeJMYeHHUs U3y4aeMoro MokKasaTess
Ny4YKOBOM 30HbI Ha 3,54% B CpaBHEHUU C 3TUM Ke IapaMeTPOM KOHTPOJIbHOU IPyMIbI.

B nasibHel1IeM, IMPUHA KOPKOBOTO BellleCcTBa CHMKas1ach Ha 4,76% (30 cyT) u 4,13% (60 cyT)
B CPaBHEHHUU C KOHTPOJIEM.

K 30 cyTkaMm nokasaTeJib KJ1yO604YKOBOW 30HbI CHU3UWJICA Ha 2,5%), a nydykoBOoU Ha 6,72%. Ha 60
CYTKH pa3/iMyne LIMPUHbI MYYKOBOU 30HbI COCTaBUJIO 5,63% OT napaMeTpPOB KOHTPOJIbHOU IpyI-
bl

MopdomeTpudeckre XapaKTEPUCTUKHU KJIETOK KJIYOOYKOBOW 30HBI HE UMEJIM CTAaTUCTUYECKHU
3HAYUMBIX OTJIMYUH B CPAaBHEHUHU C KOHTPOJIbHBIMU JAaHHBIMU.
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[lnomazy KOPTUKOLMTOB MyYKOBOM U CeTYATOW 30H U UX fJiep NpeTepneBaJy BblpaKeHHbIe
M3MeHeHUs. Bbl1o 0TMe4yeHO yBesMyeHUe MJI0IaA1 KJaeTok zona fasciculata na 10,05% (15 cyT) u
ux aaep Ha 10,27% (7 cyt) u 11,62% (15 cyT). Ha 30 u 60 cyTku Hab/r04a1ack 06paTHas TeH/eH-
M II0LaAb KJIETOK CHMXKasach Ha 8,21% u 6,65%, a muiomagu siep yMeHblaaruch Ha 12,68%
1 7,85% coOTBETCTBEHHO.

JInHelHble XapaKTePUCTUKHU CETYATOU 30HbI U3MEHSJIMCh CXOJHBIM 06pa30oM.

[lnomaap KaeTok yBeanuuBaiach Ha 2,17% (7 cyt) u 7,41% (15 cyT), a 3aTeM CHMKaj1achb Ha
5,51% (30 cyT) 1 3,86% (60 cyT) 10 OTHOLIEHHIO K KOHTPOJIbHBIM XapaKTePUCTUKAM.

[lnowanap gaep aApeHOKOPTUKOLMTOB zona reticularis Ha 15 cyTku 6blJ1a JOCTOBEPHO BhILIE Y
YCCllelyeMOUW IPyNbl B CPaBHEHUHU € KOHTpoJieM Ha 12,1%, a Ha 30 1 60 cyTKH yMeHblIanach Ha
12,58% u 7,83% cOOTBETCTBEHHO.

AnepHo-yUTONIa3MaTUYECKOE OTHOILLIEHWE MPU M3yYEeHUU HA/IOYEYHHUKOB BO BCe CPOKM Ha-
6J110/leHHs1 HE UMEeJIO I0OCTOBEPHBIX PAa3/IMYMM U COCTAaBUJIO: B KJI1y604KoBOM 30He — oT 0,270,017
no 0,34%0,019; nyukoBoi 30He — oT 0,13+0,005 no 0,19+0,006; ceTuaToit 30He — ot 0,21+0,0007
70 0,24+0,003.

IlluToBuAHAA kKese3a. CTeHKa QOJIMKYIOB LUTOBUAHON Kesie3bl )KUBOTHbBIX COCTOsIJIA U3
OJIHOTO CJIOSI TUPOLIUTOB KyOU4ecKor GOpMbI, BbICOTA KOTOPBIX Obljla JOCTOBEPHO HUXKe NMapame-
Tpa B KOHTpoJie Ha 7 cyTku Ha 7,10%, a Ha 15, 30 1 60 cyTKH - npeBbIlIaja KOHTPOJIbHbIE JaHHbIE
Ha 6,70%, 10,17% u 5,59% cOOTBETCTBEHHO.

[logobHas ArHAMHUKa onpejiessisiach U IPY BbIYHCAEHUU IJIOAU KJIETOK B CTEHKE (QOJIJIUKY-
JIOB: Ha 1 ¥ 7 cyTKM NOKa3aTeJb OblJ HAXKe KOHTPOoJibHOTO Ha 5,43% 1 10,71%, Ha 15, 30 u 60 cyTku
M3MeHeHHUs] HOCUJIM 0OPAaTHBIN XapaKTep — MJIOIIAAb TUPOLMTOB 3KCIIEPUMEHTAIbHOU TPYIIIbI pe-
BbIlIaJIa TAKOBYI0 B KOHTpoJie Ha 3,90%, 10,72% u 4,04% cooTBETCTBEHHO.

[Ipu nccie0BaHUU TUPOLUTOB ObLJIO yCTAHOBJIEHO, YTO HAa 7 U 15 CYyTKU noc/ie BBeAEHUS Npe-
NapaToB UX f/jpa YIJIOIAJUCh U JIOKAJU30BaJUCh B 6a3aJIbHOM YaCTH KJIETOK, 3a4aCTYI0 COZeprKa-
JIX TIO OZTHOMY SIZIPBILIKY.

[lnowazap axep Ha 1 cyTKU HabJIOAEHUs Oblla JOCTOBEPHO HUXKE TAaKOBOW B KOHTpOJIE Ha
6,35%), Ha 7 CyTKHU OTKJIOHeHHUe Bo3pacTasio A0 15,01%, nociie yero TeHJeH WA U3MeHSJIACh — Ha
15 u 30 cyTKM noka3aTeJib NpeBbIlIal JaHHbIEe B KOHTpoJie Ha 8,44% u 17,88%, Ha 60 cyTku pas-
JINYMe yMeHbIIanoch 710 6,15%.

AnepHo-yUTONIa3MaTHYECKOE OTHOLIEHHWE THUPOLMTOB B 3KCIIEPUMEHTAJIbHOU rpymme Ha 1
CYTKM HabJIt0/leHUs ObLJI0 HUXKE TaKOBOT0 B KOHTpoJie Ha 1,32%, Ha 7 CyTKU JJOCTOBEPHOE OT/IMYHE
COCTaBUJIO 6,43%, mocie 4ero TeHAEHIMA U3MeHsJIach Ha NPOTUBOIOJIOXKHYIO — IapaMeTp NpeBbI-
11aJ1 KOHTPOJIbHBIE laHHble Ha 15, 30 1 60 cyTku Ha 6,42%, 8,94% u 2,51% cOOTBETCTBEHHO.

[lo-BuMOMY, BBeZleHME METOTPEKCaTa OKa3bIBaeT, C OAHOW CTOPOHBI, NpsAMOU 3P PeKT Ha 3H-
JIOKPHUHHbIE >KeJie3bl 32 CUeT MHTMOMpPOoBaHUs AUTHApodosiaTpeiyKTasbl (MIPUBOJdILENd K HApPY-
meHuto cuHTe3a JIHK 1 ipyrux npoiyKToB B KJIETKE).

B HaZimoyeyHUKaxX 3TO MPUBOAHUT K FUIIePCEKPELUH C MOCTEAYIOIIUM HAaKOIJIEHHEM B aJ[peHO-
KOPTHUKOLIMTAX X0JIECTEPOJIA, BBICTYNAIOLLETO B POJIM CyOCTpaTa /11 CHHTe3a [MIIOKOKOPTUKOU/L0B.

B 1M TOBHU/AHOM KeJsie3e 3TO MPUBOAUT K CHUXKEHUIO ee QYHKI[UH, YTO MPOSIBJISETCS YMeHbIlle-
HUEM e€ TUCTOMEeTPHUYECKUX TapaMeTpPOB.

C Zpyroy CTOpOHBI, BBISBJISAETCA ONOCPeLOBaHHBIA 3QPEeKT, pa3BUBAIOLUICA B pe3yJbTaTe
MMMYHOCYTIPECCUH.

YrHeTeHMe HMMMYHHUTETAa MPUBOJUT K CABUrAaM B CHUCTEMe THUIIOTaJlaMO-TUNodU3apHO-
aJipeHaJIoBOM U -TUPOUJHBIX OCEeH, HallpaBJIEHHbIM Ha ajlallTallMi0 OpraHr3Ma K yKa3aHHOMY BO3-
JeHCTBUIO.

[lo pesyabraTtam ucciaenoBanus U.B. Bo6peimeBoit [1, 2] uMyHOdaH BbI3bIBaeT CTPYKTYPHYIO
NepecTPOMKY U aKTUBALUIO TUPEOTPOIOLUTOB aJleHorunodusa HaumHas ¢ ceIbMbIX CYTOK MOCJ/Ie
BeJleHUsI Ipenapara.

ABTOp NoOKa3aJjia HaJlu4ue TEeCHOU IMOJIOKUTEJNbHOW KOPPeNsALMOHHON B3aUMOCBSI3U MEXAY
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MopdOoMeTpHUUECKUMH NTOKa3aTeJSIMU TUPEOTPOIHBIX S3HJOKPUHOLIUTOB a/leHorunodusa, TuMyca
Y 6eJIo MyJIbIIbI cesie3eHKU OeJIbIX 6eCOPOHbIX KPbIC.

Hopmaniuzanus MmoppomeTpUIeCKHX MMoKa3aTe el B M03/jHUe CPOKH HabioaeHus (30 1 60 cyT-
KH), BEpOSITHO, CBSI3aHa CO CIIOCOOHOCTbI0 UMYHOPaHa BOCCTaHAB/IMBATh 6alaHC OKUCIUTEbHO-
BOCCTAaHOBUTEJIbHBIX PeaKL Ui, a TakkKe B MeJJIeHHY0 $pa3y JecTBUA (IPOJLO0JIKUTENbHOCTD J10 4
Mec.) BJUATb HAa COCTOSIHUE UMMYHHOUM CUCTEMBI.

Cnoco6HOCTb UMyHOGaHa peryJupoBaTh HapylleHHble MOKa3aTeau T-cucTeMbl UMMYHHUTETA
6bly1a J0Ka3aHa KIMHUYECKUMHU UCCIeJOBAHUSMU.

A.A. CBucTYHOB c coaBT. (2005) ycTaHOBUJIY, YTO PU UCIIOJIb30BAaHUU UMYHOdaHa y 60JbHBIX
IICOPHA30M POUCXOJUT HOPMaIU3alus cofep:kaHus B kpoBu CD3, CD4, CD8 numdonuTos, a Tak-
ke UJI-8 u HacTynaeT cHkeHue ypoBHs [JUK [9].

BoisiBs1eHbI 10J102KUTe/IbHBIE 3¢ PeKTbl NpUMeHeHUs1 UMyHOdaHa B Tepanuu I3BeHHOM 60J1e3-
HU 2KeJIy/iKa: IOBbILIeHUe cojiep:kaHud T-xeqnepoB, TUTOTOKCUYECKUX T-TUMQOLUTOB, yMeHbllIe-
HUe CPOKOB KYIMPOBaHUs 60JIM U pyOLieBaHUs S3Bbl 10 CPABHEHHUIO C OOJIbHBIMH, NMOJy4aBIIUMHU
TOJIbKO 6a3HMCHYI0 MPOTUBOSI3BEHHYI0 Tepanuio [3].

A Ha poHe UMMYHO/1ePUIIUTHOTO COCTOSAHNUSA UMYHOdaH criocobeH BOCCTaHABJIMBATb NPOAYK-
[0 TAMUYECKOT'0 FTOPMOHA TUMYJIMHA [8].

3ak/jloueHue

TakuM 06pa3oM, KOMILJIEKCHOE H3ydyeHHe MOPPOJIOTMYeCKON OpraHu3aluy HaJlll0YeYHUKOB U
IIMTOBUHOM KeJie3bl C UCTI0JIb30BAaHUEM COBPEMEHHbIX METOJUK MO3BOJIUJIO YCTAHOBUTDL BbIpa-
»KeHHble U3MeHeHUs1 MOPPOPYHKIIMOHAIBHOTO COCTOSIHMS OPraHOB MOCJe KOMOUHUPOBAHHOIO
IpHYMeHEeHHUs] MeTOTpeKcaTa U UMyHOo(daHa, Ha YTO yKa3blBaeT JMHAMUKA U3yUYeHHbIX IapaMeTpPOB.
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OLIEHKA PACIIPOCTPAHEHHOCTH I'PbIXK MEXKIIO3BOHKOBBIX
JUCKOB Y IETEH U B3POCJIBIX

Konomnebko I'.E., Beinko 10. 0., Ilo3ausakos C. I1.

BesiopyccKui rocyjapCcTBEHHbIA MeIMLIMHCKUH YHUBEPCUTET
Kadenpa HopMasibHON aHATOMUU

Abstract
EVALUATION OF THE PREVALENCE OF HERNIAS OF INTERVERTEBRAL DISCS IN CHILDREN AND ADULTS

Background: An increase in the number of hernias of intervertebral discs in children and adults in recent
years has attracted the attention of specialists. Assessing the prevalence of hernias in different age groups and
studying the causes of this pathology is an urgent problem of the present time.

Material and methods: It was examined 100 scans of the vertebral column with hernias of intervertebral
discs obtained during 2017 from patients 10 to 67 years old (29 patients - children under 18 years old (29%), 71
patients - adults from 18 to 67 years old (71%), examined using 32-slice spiral computed and magnetic resonan-
ce imaging on Light Speed TM VCT and Signa Profile devices based on the State Research and Production Center
“Mother and Child”.

Results: Hernias of the intervertebral discs in the lumbar spine are the most common in both adults and chil-
dren. Paramedian hernias are the most common in age groups. Intervertebral hernias most often occur between
the ages of 17 and 25 with the same frequency in men and women.

Conclusions: Hernias of the intervertebral discs occur in all parts of the spine. However, paramedian hernias
in the lumbar spine are the most common in adults and dorsal hernias in the lumbar spine are the most common
in children.

Key words: hernias of intervertebral discs, magnetic resonance imaging, scans.

AKTYyaJIBHOCTD

['pbDXM MeXM03BOHKOBBIX AUCKOB (I'M/l) oTHOCATCA K AereHepaTUBHO-AUCTPOPUIECKUM 3a-
60J1eBaHHSIM NTO3BOHOYHMKA. Yallle OHU BCTPEYATCS Yy B3POC/BIX JIIOJeH TPYA0CIOCOOHOT0 BO3-
pacTta. C BO3pacToM 3J1IaCTUYHOCTDb IMCKOB MO3BOHOYHMKA U COZlEPKaHKe B HUX BOJbI CYl|eCTBEH-
Ho cHukaeTcs, K 20-30 rogaM MeJsikue cocy/ibl, KDOBOCHAGXKaloMe JUCKU, 00JIUTEPUPYIOTCS, a 06-
MeHHbIe IIPOLEeCChl B HUX OCYLLeCTBJIAIOTCA 3a c4eT AU Py3un.

Bo3pacTaHue KoJIM4ecTBa rpbDK MEXI03BOHKOBbBIX IMCKOB Y IeTel 3a Mocjae/IHee JecsaThe-
THe NPUBJIEKaeT 0co60e BHUMaHUe crenuanuctoB. OnieHka pacnpoctrpaHeHHoctyd M/l y aeteit u
B3POCJIbIX U U3yUYeHUE NPUYUH BOSHUKHOBEHUS JJaHHOMW MATOJIOTHMU SBJISETCS aKTyaJIbHOW Mpo-
6/1eMOM HACTOSILET0 BPEMEHH.

MaTepnanbl U METOAbI

U3y4ennl 100 ckaHOB M03BOHOYHOTO cTos10a ¢ 'M/l, nonyyeHHsble B TeyeHuu 2017 roja ot na-
ueHToB 10 - 67 seT (29 nauueHToB - fieTu 710 18 sieT (29%)), 71 manueHT - B3pocJibie oT 18 10 67
seT (71%), o6csie0OBaHHBIX C TOMOILBIO CIUPAIbHON 32-Cpe30BOM KOMIbIOTEPHON M MarHUTHO-
pe3oHaHCcHOU ToMmorpaduu Ha annapartax Light Speed TM VCT u Signa Profile na 6ase I'Y PHIIL]
«MaTb U JUTS».

KomnbvtomepHasi momoepagus (KT) - 3To ob6caes0BaHre, KOTOPOE NMPOBOAUTCA C ITOMOIIbIO
peHTreHoBcKux Jy4yeil. [Ipu BoinosHeHUU KT nsobpaxkeHue noJiydyaeTcss 06’-b€EMHBIM: BbINIOJIHSET-
cs Les1asi cepyusl peHTTeHOBCKUX CHUMKOB OpPraHOB, MOJIyYeHHBIX C pa3HbIX TOYEK U N0J, pa3HbIM
yrjioM. C IOMOIIBI0O KOMIIBIOTEPA BCe U300paXkeHUs1 06pabaThIBAIOTCA, U B UTOr'e MOJeIUpYyeTCs
TpexMepHoe U300paKeHue opraHa.

MazHumHo-pe3oHaHcHass momozpagusi (MPT) ocHOBaHa Ha NMPUHLUIE MOJyYeHUs MacCUBa
JlaHHBIX U MOJleJIMpOBaHHUeE Ha ero OCHOBE TPeXMepHOro n3obpakeHus opraHa. Pasnuua c KT co-
CTOUT B pupoze BoJiH: npyu MPT oHM asiekTpoMarHuTHble. [loJ ux feiicTBUEM pas3/InuHble y4acT-
KU TKaHeW JalT pa3Hbli «OTBET», KOTOPbIM GUKCUPYETCS IPUEMHBIM yCTPOWCTBOM anmnapara. A
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3aTeM, TOYHO TaK e, Kak U 1pu KT, curxasibl 06pabaTbiBaloOTCA M IpeobpasyoTcsa B U300pakeHUe.
Mo>xHO OTMETHUTB BbICOKYI0 TOYHOCTb KT nmpu mopaxkeHUssX KOCTHOM TKaHHU, 3a60/1eBaHUAX BHY-
TpeHHUX opraHoB. K MPT npu6erarmT npu U3y4eHUU COCTOSTHUS MATKUX TKaHEH, Xpslien, CTPyK-
Typ Mo3ra. [Ipu BeinosiHeHUU KT nauueHT noJsiy4aeT onpe/ie/ieHHYO [103y PEHTI€HOBCKOro 06-
JIy4eHHs, HO B COBPeMeHHBbIX anliapaTax OHa MUHUMHU3UpoBaHa. [Ipy MPT HeraTuBHOro Bo3/ei-
CTBHUS Ha OpraHU3M He oKa3biBaeTcs. Hama pabora caesnaHa Ha ocHoBe aHasiu3a MPT ckaHoB.

PeBy.]IbTaTbI N UX 06CY)KA8HI/IC

CerMeHTapHbIM XapaKTep NO3BOHOYHHUKA OTPaXKaeT ero NPOUCXOXK/AeHUe U3 COMUTOB 3apO/ibl-
ma. [l03BOHOYHHUK 06pa3yeTcs U3 Me30iepPMa/IbHbBIX KJIETOK, BOSHUKIIHX U3 CKJIEPOTOMHOMN YacTH
comuTa. Camble nepBble Mopdosioruieckiue NpusHaku GopMHUpPOBaHUs TeJsla MO3BOHKA — 3TO MU-
rpanys KJ1eTOK U3 CKJIEPOTOMHBIX YacTel JIeBbIX U NIPAaBbIX COMUTOB 10 HAallpaBJIEHUIO K CpeJiHeN
JINHUY, T/le OHU 06pa3yloT CKOIJIEHUS OKOJIO XOpAbl (KOHel 5 — HadyaJs10 6 HeJlesIu SMOpuUoreHesa).

ITH MUTPUPYIOIHE MACChI KJIETOK, TPOUCXOSIIIME OT JBYX COMUTOB, B ZlaJIbHEHIIEM COeIUHS-
I0TCs, 06pa3ysl 3a4aTOK CKeJieTa N03BOHKA, KOTOPbIM BKJIUHUBAETCS MEX/AY ABYMSI MUOTOMaMH.

Bckope mocsie 3TOro napHble CKOIMJIEHUSI ME@3eHXUMHBIX KJIeTOK PacHpoCTPaHSAKTCA B J0p-
CaJIbHOM WU JlaTepa/IbHOM HalpaBJIEHUsAX OT TeJla I03BOHKA, 06pa3ys 3a4aTKU JyKeK. Bo BpeMsa
dopMUpOBaHHUS MO3BOHOYHUKA T€ YYACTKH XOP/Ibl, KOTOPbIe HAXOASTCSI BHYTPH PA3BUBAKOIIUXCS
MI0O3BOHKOB, IOCTENEHHO UCYE3aI0T.

Okpy:xatolye Xop/ly Me3eHXUMHbIEe KJIETKH, Jexallue Mex/y TeJaMU I03BOHKOB, 06pa3yloT
MeXXI103BOHKOBBIE IMCKU. BHYTpU 3THUX M CKOB XOpZ,a COXpaHAeTCs B BU/le CIM3eN0400H0M CTPYK-
TYpbl, U3BECTHOM 10/, Ha3BaHUeM nucleus pulposus [3].

JlereHepaTUBHBIN MPOLLECC B MEKIIO3BOHKOBOM JIMCKE YCJIOBHO MPOXOAUT TPHU CTAJUU:

1. B xpsiiieBoi TKaHU MO3BOHOYHOI'O CT0Ji6a B CBA3M C HapylleHHMeM oOMeHa BelleCTB CHU-
KaeTcs THAPOPUIBHOCTD U YIPYTOCTh MYJIbIO3HOTO A/ipa. B pe3ysbTaTe 3TOro U3MeHSI0TCA ero
aMOPTU3HUPYIOLHEe CBOMCTBA; MPH JIIOOOU CyleCTBEHHOM pU3NYECKON Harpy3Ke NPOUCXOAUT MU-
KpoTpaBMaTHu3anus ¢pubpo3HOro KoJibla C MOSIBJIEHUEM B HEM TPELIUH.

2. ®parMeHThl (CeKBeCTpbl) MyJbIIO3HOrO pa Yepe3 TpelujuHbl B GUOPO3HOM KOJIbIie BbI-
JlaBJIMBAIOTCS B MO3BOHOYHBIM KaHaJs. ToJsI{MHa MeXMO03BOHKOBOIO JMCKa yMeHbIlaeTcs (OH
«ocesaeT»).

3. JlUCK MOJIHOCThIO 3aMelllaeTcsi Tpy6OBOJIOKHUCTON COeJMHUTE/IbHON TKaHblO, KOTOpas 4ya-
cTo occubuupyeTcs (OKOCTEHEBAET).

[lo cTeneHu BbINAYMBAHUS JUCKaA B IPOCBET I0O3BOHOYHOI'0 KaHa/ia pa3/nyaroT [1]:

IIpompy3us ducka - lereHepaTUBHO U3MEHEHHBIN JIUCK BBICTYNAeT B MPOCBET MO3BOHOYHOIO
KaHaJla, HO L[eJIOCTHOCTb pUOPO3HOT0 KOJIblla MAKPOCKOMMYECKH He HapylleHa, 3a/{Hss TPOJL0Jib-
Has CBSI3Ka He MoBpex/eHa. [IpoTpy3us JucKa NposB/seTcs 60JeBbIM, MbILIEYHO-TOHUYECKUM
CUH/JIPOMOM.

Ipuidica - 6oJiee BbIpaXKeHHOE, YEM NPOTPY3Us, PAcCIpPOCTpaHEHHWE BelleCTBA CTYJEHUCTOro
s/ipa B MO3BOHOYHBIN KaHaJI C lepepacTsKeHUeM U pa3pblBoM GUOPO3HOro KoJblia U 33 HEN
NpPO/0JbHOMN CBA3KU. KIMHUYeCcKU NposABJseTCs NPU3HAKaMU CAaBJeHUs1 HEPBHbBIX CTPYKTYP Ha
YPOBHE NopakeHusl (HepBHbIe KOPEIIKH, CIMHHOW MO3T, KOHCKUI XBOCT CIMHHOTO MO3Ta).

Cekeecmpupo8aHHasi epblica dUCKa — CBOOOJHBIN pparMeHT AYCKAa B TO3BOHOYHOM KaHaJle MO-
KeT pacnoJiaraThCs Bblllle UM HUXKE COOTBETCTBYIOILEr0 MEXII03BOHKOBOT0 ArcKa. KnnHuveckas
KapTHHA 3aBUCUT OT CTEeNIEHU KOMIIPECCUU CEKBECTPOM HEPBHBIX CTPYKTYP.

[TIo OTHOLIEHHIO K 3JIeMeHTaM [103BOHOYHOT0 KaHaJla 3a/iHero MnoJiyKoJiblja MeXI03BOHKOBOTO
aucka 'M/l knaccuuuupyrorcesa kKak [2]:

 /lopcanbHble — BbINIYMBaHUe 6€3 aKLleHTa B KaKy0-JU00 CTPOHY;

e MeduaHHble — IOIOC IPbIXK HaNlpaBJIeH K LIEHTPY AYPaIbHOTO MEIIKa;

e [lapameduaHHble — TIOJIOC TPBDKUA PACHOJIOKEH JIaTepasibHee LieHTpa AypaJbHOI0 MellKa
CrpaBa WJIY CJ1eBa;

e PopamMuHaibHble — JIOKAIU3YTCH B MEXKIIO3BOHKOBOM OTBEPCTHH.

139



Pe3y.lleaTbl COGCTBEHHOT'O HcCj1e10BaHUuA

Hamu, npu msydyenuun 100 ckaHOB NO3BOHOYHHMKA B 06eMX BO3PACTHBIX IPyINNax, NoJydeHbl
caefyrole pe3yabTaThbl.

Mbl1 ycTaHOBUIIH, uTO 'M/] I0Ka/IM3yIOTCS BO BCEX MOABMKHBIX OT/ZeJIaX TO3BOHOYHOI'0 CT0J10a.
OnHako, B 06erX BO3paCTHbBIX rpynnax HanuboJiee 4acTO BCTPEYATC IPbIKU NOSCHUYHO20 OTAe 1A
NI03BOHOYHMUKA, ¢ npeobsaganuem 'M/l L4-L5 (43%).

[losicHuyHo-Kpecmyogbie TpbXU B 23% C/y4daeB; IPbLKHU weliHo2o oTAena — B 22%; a 2pydHo2o
orzesna - B 12% (Pucynoxk 1).

W WekHble

HMpyaHble

W MoACHUYHbIE

W [MoACHUYHO-
KpecuoBble

Puc 1. PacnpocTtpaHeHHoctb M/ no ux nokannsaunm
(cobcTBEHHOE MCCedoBaHme)

[lo OTHOLIEHHUIO K 3JIeMeHTaM I03BOHOYHOTr0 KaHaJla, 10 HalllUM JJaHHbIM,

CaMbIMH paclpoCTPaHEHHbIMU ABJSATCA napameduaHHbsle Tpblxu (40,8%) B 06erx Bo3pacT-
HBIX Ipynax.

Hamu ycTaHOBJIEHO, UTO CpeJHUN pa3Mep TPbBKEBOro 0Opa3oBaHUs COCTaBJsAeT 3,78 MM.
[IpyyeM B nOsSICHUMHOM OTAeJie pa3Mep IPbLKEBOrO BbINSYUBAHUS HAaUGOAbIINUN - 4,27MM; IpHU
NOSICHUYHO-Kpecmyo8blX Tpbhkax — 4,12MM; a B weliHoM oTaese - 2,99 Mm

PacrnipefiesieHre rpbK 110 [10J1y U BO3PACTy AaJIo CJleAyIoliye pe3yJbTaThl:

CpefHuM BO3pacT BO3HUKHOBeHUd M/l y nanieHTOB-KeHLMH — 35 JIeT, y NallMeHTOB-MY»K4Y1H
- 33 roga.

Hau6oJiee yacTo rpbhky BOSHUKAIOT B Bo3pacTe oT 17 a0 25 sieT (PucyHok 2).
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Y B3pocJioro naiyeHTa B Bo3pacTe 67 JieT 00Hapy>KeHa MHOT'OypPOBHEBasA dopca/1bHAsl TPbKA B
wetiHoM OTAese, CpeJIHUM pasMmep — 3,5 MM.

I'pbDKY MeKNMO3BOHKOBBIX AMCKOB y JeTel (COGCTBEHHOE MCC/Ief0OBaHME)

[Ipy usyyenun 29 ckaHOB NO3BOHOYHMKA NayueHTOB 10-18 sileT Mbl yCTaHOBUJIY, YTO Haubo-
Jiee 4acTo y JleTel, Kak ¥ y B3pocJiblX, BcTrpevawoTcsa 'M/] nosicnuuHozo otaena - B 43,1%. I'pbiku
NOSICHUYHO-Kpecmyoeozo OTAeNa y AeTer coctaBaioT 29,2%, wetiHozo - 18,5%, a epydHozo - 9,2%

Hamy BBISIBJIEHO, YTO IO OTHOLUEHHUIO K 3JIeMEHTAaM IO03BOHOYHOI'O KaHaJ/a, y JeTed yYalle
BCcTpeuatoTcs dopcaavHbie M/ - 49%, a y B3pocibIxX — napameduaHHbvle — 41%. Y neter napamedu-
aHHble TPbLKU cocTaBAAT 37%; meduarnHble — 14%. PopamuHaasvHble TM/] B X0oze vccaes0BaHUS
y ZleTel HaM He BCTPeTUJIUC.

Hamu Tak»ke ycTaHOBJIEH CpeJHUM pa3Mep IpPblKeBOro 06pa3oBaHud y feTel - 3,5 MM.

Pacnpenenenve 'M/] o moJsy v BO3pacTy y eTer MoKa3aJsio, YTO Yallle TPbIXKU BbISBJISIOTCH Y
MaJIbYUKOB (59%), pexe y feBodek (41%).

Camomy mMosiogomy nauueHty ¢ 'M/] - 10 sieT, y Hero napameduaHHas rpbhxa 2pydHo20 oTjesna
pasmepoMm 2,5 MM.
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3ABUCUMOCTb MEXKIY ®OPMOM YIIIKA JIEBOTO MPE/J[CEPAUA U
®OPMOH CEPJIIA B3POCJIOT0 YEJIOBEKA

Konomnessbko I'.E., ®anesuu E.B., [lanyc A.C.

BeJsiopyccKui rocyjapCcTBEHHbIA MeJULIUHCKUI YHUBEPCUTET, I'. MUHCK
Kadepa HopMasibHOM aHATOMUU

Abstract

CORRELATION BETWEEN THE FORM OF THE AURICLE OF LEFT ATRIUM
AND THE FORM OF THE HUMAN HEART

Background: Scientific knowledge about the anatomic structure of the auricle of left atrium are important
for cardiology and cardiosurgery. So, according to the literature, the auricle of left atrium of the vermiform can
lead to sinus rhythm disorders and to thrombosis, which requires isolating with an occluder. The development of
atriomegaly of left atrium is possible in the presence of malformation of the mitral valve. The data on the size of
the orifice of the auricle of left atrium have affect to the features of surgical access to the heart cavity. With these
considerations in mind, scientific knowledges about anatomy of left atrium is relevant.

Material and methods: 113 preparations of hearts of adult people have been studied, which were received by
the Department of Normal Anatomy for educational purposes. During the study by the macroscopic method, mor-
phometric sizes of the heart and auricle of left atrium were established. Then statistical analysis was performed.

Results: Three forms of the auricle of the left atrium have been described: a vermiform, lobate, and cockscomb.
Three forms of the heart were identified: short wide hearts, normal shape, long narrow hearts.

Conclusions: The relationship between the form of the auricle of left atrium and the form of the heart has been
established.

Key words: left auricle, oval fossa, form of the heart.

AKTYyaJIBHOCTD

Hay4yHble 3HaHUA O CTPOEHMHU YLIKaA JIEBOTO NpeJcepAns UMEIOT 60JIblIoe IPAaKTUYeCKoe 3Ha-
YyeHHe B KapAHO0JIOTMHU U Kapauoxupypruu [1].

CJ10’)kHOe aHAaTOMHYeCKoe CTpOeHMe YIIKa JIeBOTo NpejcepAus YyepBeo6pa3Hoi GOpMBbI Cro-
COOCTBYET Pa3BUTHIO B HEM 3aCTOS1 KPOBHU, UTO IPUBOJHUT K PACIIMPEHHUIO N10JIOCTH JIEBOTO NpeJ-
cep/iud, U B la/IbHeHIlIeM BbI3blBaeT HapylLleHHe CUHYCOBOTO PUTMa, a TaK»Ke CI0COOCTBYeT TPOM-
6006pa3oBaHulIo [2].

[l npeloTBpallleHus BbIX0[a TPOMOOB B IpeJicepAive U Jjajiee B COCYAbl YIIKO U30JUPYIOT OT
II0JIOCTH NpejcepAus PU IOMOLIY OKKJIIoJepa. BaxkHoe npakTHyeckoe 3HaYeHUe UMEIOT JJaHHble
0 BeJIMYMHe yCThs YIIKa JIEBOTO peJcepAus, Tak KaK IIpU psijie BMellaTeJbCTB Ha cep/le yepes
YILIKO OCYLIeCTBJIAETCA JOCTYI B OJIOCTH cepAua. [Ipy mopoke MUTpa/sIbHOTO KJlallaHA pa3Mephl
JIEBOTO NpeJicepAus MOTYT JOCTUraTh KpaHUX CTelleHel, pa3BUBaeTCs aTpuoMeranus (JuamMmeTp
JIeBOTO Npejicepus 6osiee 6-7 caHTUMeTpoOB) [3].

JlnarHocTuyeckoe 3Ha4eHHe UMeeT ollpe/iesieHue GOpM cepAlia, TaK KaK IPU KOPOTKHUX IHUPO-
KMX Cep/liax MMeeT MeCTO Pa3BUTHe CTEHO30B IpeJcepAHO-Ke/ly/J0YKOBbIX K/JIAllaHOB; IIPU CepA-
[Jax HOPMaJIbHOTO THIIA YAaCTO HAOJ/II0AaeTCs TUIEePTOHUSA, TOPOKH a0pTaJIbHOIO KJIanaHa, Tpeby-
I0IllMie OIlepaTUBHOTr0 BMellaTe/1bCTBa Yepes JieBoe YIIKO.

[laTosi0rMs OBAJILHOTO OTBEPCTHUS MOXET MPUBOAUTH K MIIEPTEH3UH, apUTMHUAM U CIIOCO6-
CTBOBAaTb BO3HUKHOBEHHIO KPUIITOTEHHOTO MHCYJIbTA. YYUTBIBAsA BbILIEU3/I0KEeHHOe, JAHHOe UC-
cle/joBaHUe sIBJISIeTCA aKTYabHbIM.

Ilesbto paboThl ABJSETCSA aHAJU3 3aBUCHUMOCTH GOpPMBI yliKa JeBoro npegcepaus (JIII) ot

dopmbI cepana.
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MaTtepuas u MeTO b1

U3y4yeHo 113 npenapaToB cepjel, B3pOC/bIX JIOAENW C1ydalhHOM BbIOOPKHU. [IpenapaThl 66114
NOJIyY€eHbl JIJ151 yUeOHbIX Iiesiel kadepoil HopMasbHOM aHaToMuu BI'MY u3 ¥3 “Topoackoe naTto-
JloroaHaToMHu4eckoe 610po” . MuHCcKa. MeToibl HCC/leZJOBaHUSI — MAKPOCKOMUYECKHUH, MopdoMe-
TPUUYECKUH, CTATUCTUYECKHUM.

Pe3y/IbTaThl U UX 06CYKAEeHHE

Hayasio popMupoBaHus npeacepAni U UX yllleK HAUMHAETCS CO CTaJUU IByXKaMepHOTO Cep/-
113, KOT/la BEHO3HbIA U apTepHUaIbHbIN OT/eJibl Pa3pacTaloTCs, U MeX/ly HUIMU BO3HUKAET I1y60-
Kasl [epeTshKKa.

M3 BeHO3HOTO0 0TAe/1a 06pa3yoTCs NepBHUYHbIE YIIKHY NpeJcepAun, OXBaThIBAKOLHe HUXKHIOKO
4acTb apTepHaJbHOIO CTBOJIA.

Ha yeTBepTOil HeJlesie pa3BUTHS Ha BHYTPEHHEN OBEPXHOCTHU MpeJcepAus MOsIBASETCS cep-
NOBU/JHAsA CKJIaJIKa — IepBUYHAs leperopo/ika npejicepaui.

O6pasoBaBlIelics eperopoAkor y aMopuoHa JuMHoM 7 MM (5-9 HeJesss pa3BUTHsA) obliee
npejicep/iue AeJUTCSA Ha 2 — JeBoe W npaBoe. Pa3jeneHne npejcepuil NTPpOUCXOAUT He MOJHO-
CTbI0, TaK KaK B [Ieperopo/jke UMeeTCs 0BaJIbHOE OKHO.

3aTeM NPOUCXOAUT 06pa3oBaHHWe BTOPUYHOM NeperopojiKu NpejcepAui, rjie TakKe UMeeTcs
OBaJIbHOE OTBePCTHeE (BTOPOE), HO HECKOJIBKO K33/l OT MIEPBOT0 OBAJIbHOTO OTBEPCTHS U IO3TOMY
NPUKPBITOE EPBUYHOM MeXINpeAcepAHON NeperopoAKou. 3aTeM nepByUYHas Ieperopojka mnpe-
o6pasyeTcs B KJ1allaH 0BaJIbHOT'0 OTBEPCTHS, a YTOJIIEHHbIN Kpall BTOPUYHOM NIEPEeropoiKHU npe-
ob6pasyeTcs B limbus ovalis.

Ha paHHUX 3Tanax sM6puoreHe3a JilaBjeHue KPOBH B JIEBOM NpeCEPAUHN HIDKE, YeM B TPABOM.
[lo 3To¥ mpUYMHe KPOBb U3 MPABOr0 MpeAcepAus JIerKo MomnaaaeT B JieBoe. [locie pox/eHus, C
HayaJIoM JIETOYHOTO JibIXaHUs, JaBJeHUe B JIEBOM NpeJcepAun 3HAYUTENbHO YBEJUUUBAETCS, U
KJIallaH 0BaJIbHOT'O0 OTBEPCTUSA 3aKpbIBAeT ero CO CTOPOHBI JIeBOTo npejcepaus. [locie poxaeHus
OBaJIbHOE OTBEPCTHE 3apaCTaAET.

Hamu Ha 113 npenapatax cep/jiel] ObIJIM BbIsiBJIEHbI 3 0OCHOBHbIe GOPMbI yIIIKa JIEBOTO Mpe/-
cepausi: jonacreobpasHasi, 'NeTyUIMHbIN rpebeHb’, 4epBeobpa3Hasi, YTO COOTBETCTBYET TaKOBbIM
dopmMaM 1o AaHHBIM JIUTEPATYPHI [4].

MbI onpe/ie/TM/IM 4YaCTOTy BCTPEYAeMOCTH KaxK0H U3 GopM yIIKa MpH JIFObIX popMax cepana.
C HauboJIbIIEN YAaCTOTOU 06HapyKHBasach YepBeobpasHas ¢dopma yuika (42%), jonacreobpas-
Has ¢opMa ylliKa JieBoro npezacepaus coctaBunia 37%. HaumeHnee yacto BcTtpevasnack dpopMma “nie-
TYLWHUHBbIN rpebenn” (21%) (Puc. 1).

z JlomacteoOpazHas

R

[1'[P( JITEHT

@ [ [eTy MIITHBIIT
[TIPOITEHT] / ’
/ /// rpeOeHb
// / UepreoOpazHad

[ITPOLIEHT]

Puc. 1. [IpoyenmHoe coomHouieHue hopM yuika .1e8020 npedcepdusi npu A106b1X popmax cepoya, %
(co6cmeentble uccaedosatusi)
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Tak:xe HaMM ObLIM NpPOU3BeJleHbl U3MePEHUs JUaMeTpa BXoJa B YILIKO JIEBOr'O Mpejcepaus.
JlaHHasa BesJiMYMHA KoJiebasiach MPU pa3HbIX GpopMax yluiek B npegesax 11-36 MM. YIku ¢ juame-
TpoM Bxoza 11-20 MM BcTpevanuch ¢ 4yacToToi 28%, yuiku ¢ szuametpoM Bxozga 21-30 MM BcTpeya-
JIUCb HauboJiee yacTo - B 67%, HaMMeHee 4acTo 06HAPYKUBAJIMCh YIIKU C JUaMeTPOM ycThs 31-36
MM - B 6 % ciy4aes.

Hamu 6b1s1a Takke M3MepeHa JiJIMHa yilek Bcex ¢opM. OHa HaxoAuIach B pegesax 15-52 M.
Yaie BcTpeyvasiach JyIMHA yiika ot 26 10 35 MM (53% ciydaes).

KoJsiebaHus pa3MepoB IIUPHHBI Y1LIKA JIEBOr'0 NpeJicep/iUsl COCTaBUIU OT 9 0 38 MM. YiKu
mupuHOU oT 9 10 20 MM M oT 21 10 30 MM BCTpevyasuch € 0iMHaKoBOU yacToTol (48%). Haumenee
4acTOo BCTPEeYaIMCh YIIKH JIEBOTO MpecepAus ¢ IIMpUHOM OoT 31 10 38 MM (4%).

Ha ocHOBaHUM HM3MepeHHUs MOoINepevHoro U NpoJoabHoro pa3mMepoB 113 cepzael HaMU ObLIU
yCTaHOBJIEHbI 3 OCHOBHble GOpPMbI cepAla: AJUHHOE Y3KOe, KOPOTKOe LIMPOKOe, HOPMaJbHOE.
dopmMbl cepala onpefesnch 110 NoNepeYyHo-NIPOoA0JIbHOMY UHAEKCY [5].

Jlns BbIYMC/IeHUs TonepedHo-npoAoJibHOTOo HHJekca ([IIH) ucnosib3oBasack ciejyroinas
dopmyna (Puc. 2):

HOHE equIf:I a3Mep ce a
INY = DETHPBIF PasMep CepPARd  100%
[IpopoabHBIN pa3Mep cepALa

Puc. 2. dopmya eblMuUc1eHUs1 NonepeyHo-Npod0/1bHO20 UHAeKca cepdya

BesimyrHa npoJo0/ibHOTO pa3Mepa cepZilja HAMHU U3MepsiJiach OT BEHEYHOI'0 CHHYCA J10 BEpPXYIII-
KU Cep/iLa; AJ1s1 HAX0X/IeHUs IOTIePEeYHOro pa3Mepa U3MepsiIu PacCTOSIHUE OT MPABOTO /10 JIEBOTO
Kpas cep/ilia 10 BeHEYHOU 60po3/e Ha AruadparMajbHON IOBEPXHOCTH CEpPALA.

[Ipu sTOM, AJIMHHBIE Y3KUe cepAana (AoauxoMopdHble) UMeIH MONePeYHO-NPOA0JbHbBINA HH-
nekc meHee 70%, KopoTKue IIUPOoKHe (bpaxuMopdHbIie) — 60Jiee 78%, HopMasibHbIe cepala — 70-
78%.

Yauie Bcero BcTpeyaanch KopoTkue mupokue cepaua (80%). Cepalia HopMaabHOM GoOpMBI co-
craBsian 12%, givHHble y3kue — 8% (Puc. 3).

Kopotkoe
o
] IMIIPOKOe
8%
JniHHOE y3K0€e
80% HopMmameHOoil
hopMEI

Puc. 3. [IpoyeHmHoe coomHouieHue pasAu4dHsvix hopm cepoya, %
(cob6cmeeHHble ucciedosaHusl)

Hamu 6bl1a onpe/iesieHa 4aCcTOTa BCTPEYaeMOCTH Kax 0l GopMBbI yIlIKa JIeBOTr0 IpeJcepAns B
COOTBETCTBHHU ¢ GOPMOIL cepAlia U NPOCJeKeHbl UX KOPPeIALMOHHbIE B3aHMOOTHOIIEHHS.

Tak, mpy KOPOTKOM LIMPOKOM cep/ilie Yallle BCEro BCTpevasiach JionacteobpasHas ¢popma yuika
(42%). llpu AJTMHHBIX Y3KUX cep/illax — yepBeobpasHas (45%). [Ipu cepaliax HOpMaJbHOrO TUIA
06HapYKUBAJIUCh JIoNAacTeo6pa3Hble U YepBeoOpasHbie GOPMBI YIlIeK JIEBOTO MpeJCcePAUs C O U-
HaKoBOM yacToTou (42%).
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Yuiku sieBoro npejcepaus B GopMe "NeTyHIMHbINA rpebeHb” BCTpedalncCh peJKo Cpeaid KaX/10-
ro THUIIa cepeL.

TakuM 06pa3om, Mbl BUIUM, 4TO GpopMa yIIKa JIEBOTO IpeJicep/iUsi COOTBETCTBYET OIpesiesieH-
HoU popMe cep/lia.

B xozie paboThI Hac 3aMHTepecoBaJia 3aBUCUMOCTb POPMBbI OBaJIbHOM IMKH OT GOPMBI CEPALLA.
Hamu 6bL1M M3MepeHbl BEHTPO-A0PCATbHBIA U KPaHUO-Kay/JaJIbHbIH pa3Mephbl OBaJIbHbIX SIMOK.
YcTaHoBJIeHBI ciefytouie GOpMbl OBaJIbHbBIX IMOK B 3aBUCMMOCTH OT UX Pa3MePOB: 1ljeJIeBU/HAs,
OBaJIbHas1 U OKpyTJias.

@opMbl IMOK OIpesessanuch CleAyIIIUM 00pa3oM: eCJM Pa3HOCTb BEHTPO-A0PCaJbHOrO U
KpaHHO0-Kay/JaJbHOT0 pa3MepoB HaX0/uJIach B [IpeJieJiax [0 CEeMU MUJIJIMMETPOB, TO Takyto popmy
CYUTA/IU OBAJIbHOM; eC/iu 60Jibllle CEMU MUJLJIMMETPOB — LeJIeBUHOW; eCIU BEHTPO-A0pCalTbHbIN
Y KpaHUO-KayZAaJbHbI pa3Mephl COBNajalu — popMa cYMTalacb OKPYI/IOH.

Hamu onpesiesieHa 4acToTa BCTpe4aeMOCTH KaxA,01 GOpMbl OBaJIbHOU IMKH NPU JIIOObIX CEPJ-
nax.

Tak, HaMU ObLJIO YCTAHOBJIEHO, UTO MPH CEPAIAX JIDOOT0 THUIIA CAMOU pacnpocTpaHeHHOH dop-
MOU OBaJIbHOMW SIMKH fIBJISIJIACh OKpYTJIas.

[Ipy KopoTKOH MpPOKOU popMe cep/lia OKpyrias ¢opMa 0BaJbHOM AIMKU BCTpedasach B 62%
cJy4daes, 1eJjieBUAHast popma o6HapykuBasiach B 1% ciydaes.

[Ipu pyimHHOM y3KoU dopMe cepAlia okpyrias popma oBaJbHOU IMKU BCTpeyasiach B 71%, 1ie-
JleBUiHAs popMa OBaJIbHOU AMKH NIpU JAaHHOHN PopMe cepAlia He BCTPETUIACh.

[Ipu cepAnax HOpMaJbHOTO THIMA OBaJibHasg sIMKa OKpyrjod ¢popmbl BcTpeTuaach B 60%, a
oBaJibHOU popMbl — B 40% caydaes.

TakuM o6pa3omM, popmel cepana U GopMbl OBaJbHBIX IMOK He KOPPEJUPYIOT MeX/y COOO0H.
JlaHHBIX 10 3TOMY BOIIPOCY B HAy4YHOH JIMTepaType HaMHU He Hal/leHo.

[Ipu st060¥ popMe yuika JeBOro npejcepaus (yonacreobpasHasi, yepBeobpasHasi, “NeTyu-
HbIH rpebeHb”) Yallle Bcero ooHapy»KMBasiacb OKpyrJjas ¢opMa OBaJbHOW SIMKH.

llleneBuiHass dopMa OBaJIbHOM SIMKH fIBJISIJIaCh CaMOM peJiKol U Obljla 06Hapy»KeHa TOJIbKO
npu yepBeobpa3Hoil popMe yiika jsieBoro npeacepaus (3%).

[Ipu sonacteobpa3Hoil popMe yiKa JIeBOro NpejcepAuss oKpyriaas ¢opMa OBaJbHOU SMKHU
BCTpeTUIach B 64% ciydaeB, a oBasibHas ¢popma — B 36%.

[Ipu dopme yuika JieBoro npezacepaus “neTyumnHbId rpebeHb’ okpymias dopMa oBaJbHOU
SIMKHU BCTpeTuJ1achk B 65%, a oBasibHasg popMa oBaJIbHOU AMKH — B 35%.

[Ipu yepBeobpa3Hoil popMe ylIKa JIEBOTO peAcepArs OKpyrias ¢opMa OBaJbHOU IMKH 0OHa-
pykeHa B 54%, oBasibHas ¢popma - B 43%, a ujesieBuHas — B 3%.

TakuM 06pa3oM, HaMH OblJIO YCTAaHOBJIEHO, YTO MexXxy GOpPMOM yIlIKa JIeBOTO NpejcepAusi U
dbopMoli 0BaJIbHOW IMKU KOppeJsALMU He MMeeTcs. JlaHHbIX 10 3TOMY BOIIPOCY B HAYYHOU JIUTepa-
Type Mbl He HaLLJIH.

BbIBO/bI

1. YcraHoB/1eHBI 3 GOpPMBI YLIKA JIEBOTO Npe/icepAus: YepBeobpa3Has, jonacreobpasHas U 1e-
TYLWIWHBbIN rpebeHb. YepBeobpa3Hasa popMa BcTpevaeTcs B 42% ciyyaes, jonacteobpasHas — B
37%, "netyminHbli rpebeHsb” - B 21%.

2. BoisBiienbl 3 $opMbl cepAla: KOpoTKUe mupokue cepaua (80%), HopMasbHOU GOpMBbI
(12%), pivHHBIE y3KUeE — (8%).

3. [IpocaexeHa 3aBUCMMOCTb MexAy GopMou cepana U GopMOH YIIKA JIEBOr0 IpeJcepAus:
JionacreobpasHasd ¢opMa yuika JIeBOro npejcepAusa 4aile BCTpedasach NPU KOPOTKUX LIMPO-
Kux cepanax (42%), yepBeobpasHasi — pU AJUHHBIX y3KUX cepAalax (45%); dopma “neTymnHbIi
rpe6eHb” BCTpeyasach NPaKTUYECKH C OJJMHAKOBOM 4acTOTOM NpHU cepALax Jio6ord GpopMbl: IpU
JUIMHHBIX Y3KUX CepAlLiax YUIKO JIeBOT0 NnpezcepAus B popMe “NeTyIMHbIN rpebeHb” BCTpeyaeTcs
B 22%, Ip1 KOPOTKUX LIMPOKUX cepALax — B 21%, npu cepAnax HopMaJbHOro tumna - B 17%.
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4. ®opMa 0BaJIbHOU SIMKU MEXIPeJCepAHOM MePeropoJKy He 3aBUCUT OT GOPMBbI Y1IKa JIEBO-
ro npejcepaus: npu Jwosix popmax ymka JII1 npakTudecku Bcerja BcTpedaeTcs okpyrias ¢pop-
Ma OBaJIbHOU IMKHU.

5. B3anM03aBHCUMOCTb MeX/y onpeeseHHou ¢opmoit cep/lia 1 GopMOi 0BaJibHOU SIMKU He
yCTaHOBJIEHA.
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MOP®OMETPUYECKHE NMOKA3ATEJ/IM MEX/10/IbKOBBLIX APTEPUH
KPbIC ITPU OKCIIEPUMEHTAJIbHOM IIMPPO3E IIEYEHH
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Abstract
MORPHOMETRIC PARAMETERS OF INTERLOBE ARTERIES IN RATS IN EXPERIMENTAL LIVER CIRROSIS
Lebedeva E.I.

Abstract. The research of this work was to study the morphometric parameters of interlobular arteries in rats
with experimental liver cirrhosis. Liver cirrhosis in Wistar rats was induced with thioacetamide at a dose of 200
mg / kg of animal weight twice a week for 17 weeks. The studied rats were randomized into 9 groups of 12 animals
each. The diameter of the lumen and the thickness of the media of the interlobular arteries in pum were measured
on histological preparations using ImageScope Color, cellSens Standard image analysis software and an OLYMPUS
BX51 microscope. The Kernogan index was calculated.The results were processed using Statistica 10.0 software
from StatSoft, IBM SPSS Statistics 23.0, Microsoft Office Excel.

Based on the data obtained, it was found that in liver cirrhosis, changes in the lumen and thickness of the media
of interlobular arteries do not have a definite pattern. Perhaps this is due to the compensatory-adaptive reactions
of the organ and / or to the fact that the interlobular arteries of the rat liver during fibrogenesis are quite stable.
An increase in the Kernogan index of interlobular arteries indicates a deterioration in vascular capacity at certain
stages of the experiment (stages of fibrosis / cirrhosis), which must be taken into account when conducting pre-
clinical studies.

Key words: Liver cirrhosis, rats, morphometric parameters of interlobular art.

AKTyaJIbBHOCTD

ExxerozjHo Bo BceM MUpe OT 3a60/1eBaHUM NleYeHU OrubaeT 0KOJIO ABYX MUJIJIMOHOB Y€JIOBEK:
M3 HUX OJIUH MUJIJIMOH — U3-3a OCJIOXKHEHU U LIUPPO3a U OJUH MUJIJIMOH — U3-32 BUPYCHbIX reNaTH-
TOB U renaToLe U0/ pHON KapuuHOMBI [1, 2]. [ToMHMO BbICOKOM 3a60/1€Ba€MOCTH U CMEPTHOCTH,
XpOHUYeCKHe 3a00/1eBaHUSA NIeYeHU IPUBOJAT K CyL[eCTBEHHbIM 3KOHOMUY€ECKHUM NOTePSIM, KOTO-
pble CBSI3aHHBI C JiIeUeHHEeM U peabuiuTaneld JaHHOW KaTeropuu nainueHToB [3].

Ha npoTsi>keHUM MHOTUX JieT $UOpO3 nevYeHHU sBsIeTC aKTUBHOM 06/1aCThI0 UCCIeI0OBaHUHN U
OTKPBITUH, TaK KaK OH O/IUH U3 KJIIOUEBbIX MATOJOIMYECKHUX NIPOLeCCOB B Pa3BUTUH MHOTUX XPO-
HHUYeCKHUX 3ab0JieBaHWM opraHa. AHaJIu3 JINTepPaTYypPHbIX UCTOYHHUKOB IN03BOJISIET YTBEPXKAATh,
YTO CKOPOCTb MporpeccupoBaHus pubpo3a neyeHu onpeesseTcs psaaoM GakTOPOB: KJIETOYHBIX,
MOJIEKYJITPHO-T€HETUYECKUX U AMUTeHEeTUYEeCKUX. Mex /1y TeM, MeTO/ibl JIeYeHUsI OCTAIOTCS HeJ0-
cTaTo4yHO 3pPeKTUBHBIMU [4, 5, 6].

B ycnoBuax ¢pr3M00TMYECKOM HOPMBI apXMTEKTOHUKA [IeYeHU U ee KPOBOCHA0OXXeHUe TeCHO
CBSI3aHbl MeXy coboi. Ciej0BaTE/bHO, IPU MATOJOTHYECKUX YCA0BUAX KPOBOCHAOXKEHUS Meye-
HU MMeeT OrPOMHOE 3Ha4eHHe B U3MEHEHUsIX apXUTEKTOHUKHU OpraHa.

[To-MHeHUI0 psJia yYeHbIX, IaTOJOTHYECKUN aHrMoreHe3 U GU6poreHe3 pa3BUBalOTCs Napaii-
JienbHO. OJHAaKO MexXaHM3M aHTMOTeHe3a pU pubporeHese neyeHW U B3aMMOCBA3b MEXAY ABYMs
NaTOJIOTUYEeCKMMHU MPOLeCCaMy OCTAKTCA MaJlo U3y4eHHbIM [7, 8, 9].

B sinuTepaType MMelOTCA NMy6JUKALMKA O CTPYKTYPHBIX MPeo6pa3oBaHUAX COCYJUCTOrO pyc/a
nevyeHu. B Toxxe BpeMs MopdodyHKIMOHAIbHbIE U3MEHEHUS] apTEPUN COCYIUCTOTO pycJa nede-
HU npu GubporeHese ¢ TpaHchopMaLnverd B LUPPO3 K HACTOSAILEMY BpeMeHH /10 KOHLA He U3y4e-
Hbl [10].

Lenb pa6oTsl. MccienoBaTb MOppoMeTprUYECKHE TOKA3aTENU MEX/10JIbKOBBIX apTepPUN KPbIC
[P 3KCIIEPUMEHTAJbHOM IIMppO3e NeYeHHU.

MaTepuaa u MeToAbl. [IpoTOKOJI-A13aliH 3KCIEpUMEHTA Ha KMBOTHBIX ObLJI 000peH Ha 3a-
cefaHuu Komuccuu o 6M03THKe U TYMaHHOMY OOpalleHHUIo C JIabopaTOPHBIMU KUBOTHBIMU MIPU
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yupexJeHUu o6pa3oBaHus «BuTte6Cckuil rocyapcTBeHHbIN opeHa Jlpy»6bl HApOJL0B MeULMH-
ckui yHuBepcuTeT» (mpotokos Ne 6 ot 03.01.2019).

B skcnepuMeHTe ucnoJib3oBasiv 117 mosoBo3pesbix Kpbic-camuoB Wistar Becom ot 190-210
I. JKHBOTHBIX paHZO0MHU3UPOBAJIM Ha JEeBATh I'PyI o 12 KpbICc B KaxA0u. [Ipy aToM ofHa rpynna
6bl71a KOHTPOJIBHOM U BOCEMb — 3KCIIEPHMEHTAJIbHBIX Ipyni. LIUppo3 neyeHU BbI3bIBAIM MyTEM
JJIATEJIbHOM BHYTPUKEJy/IOYHOM 3aTPAaBKH }KMBOTHBIX THOALleTaMU/0M B J1o3e 200 Mr/Kr Macchl
JiBa pa3a B HeJiest0. [l1s1 usyyeHusi MOppoMeTpUIeCKUX MoKasaTesell Mex/j0/1IbKOBbIX apTepUil B
JIMHAMUKe KPbIC BbIBOAWJIM U3 dKciepuMeHTa yepes 3,5,7,9,11, 13,15 u 17 Hezesb.

['McTosiornyeckre npenapaTsl Cpe30B MeYeHU OKpAlIMBaJIM IeMaTOKCUJIUHOM U 303UMHOM, a
JL151 BBISIBJIEHUS COeJUHUTENIbHOM TKaH! — MeTOoZ,0M MaJslsiopy B aBTOMaTU4YECKOM MPOTPaMMHUpPY-
eMOM npubope AJis1 LUTOJOTMYECKHUX U TUCTOJIOTMYECKHUX METOIUK.

JuaMeTp npocBeTa MeX/0JbKOBOW apTepUH U TOJIIIUHY MeJUU MeX/0JbKOBOU apTepuu B
MKM M3MePSJIH C UCTI0JIb30BaHMEM KOMIIBIOTEPHBIX IPOTPaMM aHaIn3a U3obpaxxeHui ImageScope
Color, cellSens Standard u Mmukpockona OLYMPUS BX51 npu yBennyenuu x200 (He MeHee 3 nosieit
3peHUs B KaXK/I0M I'MCTOJIOTHYECKOM cpese).

Boiuucasau nnjekc Keprnorana (MK), koTopslil npesacTaB/sieT cO601 OTHOILLEHHE TOJIIMHbI
cpeZiHel 060JI04YKU apTEPUM K AUaMeTpy MPOCBETA U SABJSETCS BaXXHBIM NOKa3aTesieM QYHKIHMO-
HaJIbHOTO COCTOSIHUSA COCYZ,0B.

Pe3ysibTaThl UCCIEIOBAaHHS 06pabaThIBaIM C UCMOJIb30BaHUEM nporpaMm Statistica 10.0 ¢up-
Mbl StatSoft, IBM SPSS Statistics 23.0, Microsoft Office Excel. B Bbibopkax mo kaxkJo1 Hejiesie 3KC-
NepUMeHTa ONpeesisjid HOPpMaJbHOCTb YaCTOTHOTO pacnpejeleHns KaK0oro pru3HakKa o Kpu-
Teputo [llanupo-Yuka.

O [0CTOBEpPHOCTH pa3/IMUUM M3ydaeMbIX B pyIlax NPU3HAKOB C HOPMaJIbHbIM YaCTOTHBIM
pacnpefiesieHMeM CyAuau no t-kputeprto CTbIOAEHTA, BBINOJIHAA JUCIIEPCUOHHBIM aHAMIU3 — 110
kputepumo lledode.

[Ipu oT/IM4KMK B BBIOOPKE YAaCTOTHOIO pacnpe/ie/ieHus NPYU3HaKa OT HOPMaJIbHOT'O UCI0JIb30-
Basiu U-KpuTepuit MaHHa-YUTHU. Pa3inuyus cUUTaNU CTaTUCTUYECKU 3HAYUMbIMU TpHU p < 0,05.

M3ydyeHre 3HAYUMOCTH BJIUSAHUS HeZlesid sKcriepuMeHTa (cTaguu ¢pubposa) Ha ucciaesyemble
NpPU3HAKKU IPOBOJUJIY C IOMOIbIO0 TApaMeTPHUUYECKOTO0 IBYX(PAKTOPHOI'0 JUCIEPCUOHHOTO aHaIH-
3a UM HelapaMeTPUYeCKOro JUCnepCuOHHOro0 aHaiu3a Kpackena-Yosiuca.

Pe3ynbTaThl U 06CyXKAeHMe. [McToornyecKoe UccieloBaHue eYeHU MHTAKTHBIX KPbIC BbIs-
BUJI0, YTO MOopdosioruyecKast KapTHHA OpraHa COOTBETCTBOBaJIa KPUTEPHUAM HOPMBI.

Xopo11o BblpakeHHbI 6aJI0YHOE CTPOEHUE U PUCYHOK U3 CHHYCOU/AHBIX KalUJJISPOB.

B neHTpe K1accuyecKou 0JIbKHU YeTKO BU3yaJU3MPOBAJIMCh LieHTpa/IbHas BEHa, a 1o nepude-
pUM — [le4eHOYHble TPUA/ZbI C MEX/0JIbKOBOU apTepuel, MexX/10JIbKOBOM BEHOW U OJHUM-/IByMH

PucyHok 1. [leyeHb Kpbicbl KOHMPOJILHOU epynnbl. Yemko 8vipajxceHHOe 6a/104HOe cmpoeHue.
Oxpacka reMaTOKCHUJIMHOM Y 303UHOM. YB.x200.
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C TpeTbel Mo AeBATYIO HeJleJIM KCIIepUMeHTa B NeYeHU KpbIC OTMeyYa/iy [IJIaBHOe HapacTa-
HUE IPOTPeCCHU NAaTOJOTUYeCKUX U3MEHEHNU: 00LIMpPHBIE 10JIS BAKyOJbHOW AUCTPODUHU renaTo-
IIUTOB C IPKO BbIpaKEHHBIMHU NPOLIeCCaMU IJIa3MOJIM3MCa U KapHUOJIU3UCa, HapacTaHWe OTeKa Ma-
pPEeHXHMbI, IOPTaJbHbINA U NepPUNOPTaJbHbIN GUOPO3 C HEMOJHBIMU U NOJHBIMU MOCTOBHU/AHBIMU
NOPTO-NOPTaJbHBIMU COEJUHUTEJbHOTKAaHHbIMU CeNITaMU pPa3HOW GOpPMbI U TOJILIMHBI.

[Ipouecc Tpancpopmanu ¢ubpo3a B UPPO3 NPOUCXOUJ C AEBATOU 0 TPUHAALATYIO HeZle-
JIX (HEMOJIHbIN IIUPPO3).

K koH1y skcniepyuMeHTa (Yepe3 ceMHa/jllaThb He/leJib) B IeYEeHU OIbITHIX »KMBOTHbIX HabJI10-
JlaJicsl TOTaJIbHBIA LIUPPO3 ¢ OPMUPOBAaHUEM OOIIMPHBIX M10JIEN U3 COeJUHUTEJbHON TKaHH, KO-
TOpbIe OrPaHUYUBAJIN JIOXKHbIE JOJBKH, COZlepKallie BHYTPU cebs1 BHOBb 0Opa30BaHHbIe BEHYJIbI
Y MeJIKHe BEeHbI (PUCYHOK 2).

PucyHok 2. [leueHb onbImHO1 Kpbicbl Yepe3 17 Hedeab 3KcnepumMeHma.
Hlupokue nossi coeduHUMENbHOU MKAHU, OKPYHCArWUe NOJAHOCMbI0 CHOPMUPOBAHHDBIE A0NHCHDBIE Y3EeAKU.
Oxkpacka no memody Mannaopu. Y8.x200.

Yepe3 Tpu HeJesu 3IKCIIepUMEHTA B MEX/0JIbKOBbIX apTEPUSIX BbISIBJAIACH arperayus TpoM-
OOIIMTOB U CJaMK-GeHOMEH IPUTPOLIUTOB.

Ha nocsienyroumux cpokax cocyAbl ObLIM 3aM0JHEHbI 3PUTPOIUTAPHBIMU MaccaMy U aMopd-
HbIM COJl€P>KUMbIM.

[Ipu MopdoMeTpUUYECKOM HCCIe,0BAHUHN TOJIUHBI MEJJUU MEXK/I0JbKOBBIX apTEPUH YCTAHOB-
JIEHO, YTO C TPeThbel MO TPUHAAIATYIO HeJleJ I 3KCIIepUMEHTa OTMEeYasioCh MOCTeNeHHOe CTaTH-
CTUYECKH He 3HAaYMMOe yBeJIMYeHre JJaHHOTO TapaMeTpa (PUCyHOK 3).

Ha naTHaauaTol U ceMHa|LIaTON HeJles1s1X HabJ1I04a/10Ch JOCTOBEPHOE YBeJIMYEeHHe MToKa3aTe-
j4 (p=0,039), mo cpaBHEHHUIO C KOHTPOJIEM.

BeposiTHO, 3TO 3aBUCUT OT PYHKIMOHAJBHOT'O COCTOSTHUSA IVIaIKUX MUOLMTOB U /WUJIH NPOIiec-
ca CKJIEpOTHU3allMU COCY/I0OB.

CorJsiacHO IMTEPATYPHBIM JJaHHBIM pU pUOpOreHese NeYyeH! MPOUCXOAUT HapylleHUe CTPYK-
TYpPbl 9H/0TEJHATbHBIX KJIETOK U B CJ€J[CTBUE 3TOTO0 yMeHbIIEHUEe 3H0TEJUOLMTaMU CUHTE3a
OKCH/Ia a30Ta, KOTOPbIK CIOCOGCTBYET peslaKCaliMy TJIaJIKUX MUOLIMTOB CpeJlHEH 060JI0YKH COCY-
JIOB M U3BMEHEHUI0 inaMeTpa npocseTa [9, 10].

B naHHOM paboTe AuaMeTp MpPOCBeTa MEX/0JIbKOBBbIX apTepU CTAaTUCTUYECKH 3HAYHMMO
YMEeHBIIUJICA Ha NATOU Hepese skcnepuMenTa (p=0,001, pucyHok 3), Ha mOCAeAYIOLUX CPOKAX
JIOCTOBEPHbBIX OTJIMYHU BbISIBJIEHO He ObLIO.

BeposiTHO, MpY TOKCUYECKOM IUPPO3€e NeUeHU 3a/leICTBOBaHbI APYrUe KJIeTKU U MeXaHU3MBbI,
NpEeNsITCTBYIOIME YMEHBILEHUIO lHaMeTpa NPOCBeTa MeXK/0JIbKOBbIX apTEPUH.

UHpekc QyHKIMOHANIBHOTO COCTOSIHMA KepHoraHa B MeX/0JIbKOBBIX apTEPUAX YBEJTUYUJICS
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Hegenv*npusHak; MHK cpepHune
Tekyw. a¢dekT: F(8, 630)=1,6635, p=,10412
[lekomno3numa runoTesbl
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KOMNYeCcTBO HeAeslb SKCnepumeHTa E MHpekc KepHoraHa

PucyHok 4. Junamuka uzmMeHeHuii undexkca KepHozaHa mMexcdonsKoebix apmepuli

Ha nsaTo (p=0,004), oqunHaguatoi (p=0,027) u cemHaaaroi (p=0,000, pucyHok 4) Hee/IsIX 9KC-
NIepUMEeHTa, [10 CPABHEHUIO C KOHTPOJIEM.

ITO CBUETEJNBCTBYET 00 YXYALIEHUH MPOMYCKHOW CIIOCOOHOCTH COCYA,0B NMPU MOCTOBUJHOM
bubpo3se neyeHu (nATasg Hepess), TpaHchopmanyu ¢ubpo3a B Mppo3 (oAMHHAALATAs HeJes),
BbIpa>K€HHOU HOAYJIIPHOW NlepecTpoliKe NapeHXHWMbI (CeMHalaTas Hesless).

BbeiBoAbI. Ha 0CHOBaHMM MOJIyYeHHBIX JAHHBIX YCTAHOBJIEHO, YTO NPU LMppO3e MeYyeHU U3-
MEeHEeHHUS MPOCBETA U TOJIIUHBI MeIUU MEXJ0/IbKOBbIX apTepUl He UMEIOT ONpesieIeHHON 3aKo-
HOMEpPHOCTH. BO3MOXHO, 3TO CBSI3aHO C KOMIIEHCATOPHO-MPUCIIOCOOUTENBbHBIMU peaKUsIMHU Tie-
YeHU U/WUJIM C TeM, YTO MeX/I0JIbKOBble apTepUH KpbIC IpU GubporeHese sBIAITCA AOCTATOY-
HO CTaOUJIbHBIMU. YBelM4eHUe uHJeKca KepHoraHa Mex/j0J1bKOBbIX apTepU CBUETEbCTBYET
00 yXy/JLIeHUH IPOMYCKHOU CTOCOOHOCTH COCY/I0B Ha ONpe/ie/IeHHbIX CPOKaX dKCIlepruMeHTa (CcTa-
auy ¢ubpo3a v Mppo3a), YTO HE0O6XOAUMO YUUTHIBATD MPU MPOBEJEHUU NOKJIUHUYECKUX UCCIIe-
JOBaHHUH.
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JIutBuHeHko JI.M.
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Abstract

COMPARATIVE ANALYSIS OF THE RESULTS OF KNOWLEDGE CONTROL OF THE LECTURE MATERIAL
STUDENTS IN DIRECT CONTACT WITH THE LECTURER IN LECTURES, IN THE SELF-STUDY LECTURES
THROUGH A SINGLE EDUCATIONAL PORTAL AND DISTANCE LEARNING STUDENTS

Litvinenko L. M.

Background. Due to the covid-19 pandemic the University switched to distance learning.

Material and methods. On 170-159 students of the faculty of medicine and prevention, the results of knowled-
ge control of the lecture material were studied using a statistical method using the traditional method, mixed and
distance learning.

Results: It was found that 75% of students, regardless of the method of study, received mostly excellent and
good grades. Students received satisfactory grades less often and unsatisfactory grades more often when using the
distance learning method. Students with a mixed type of education were 4% more likely to be absent compared to
traditional and distance learning.

Conclusions. The analysis of the obtained digital data shows that the distance learning method has a positive
effect on good students who move to the group of excellent students. Almost the same number of excellent stu-
dents go to the group of good students with a mixed type of training. At the same time, almost 4% of students with
satisfactory grades move to a group of students with unsatisfactory grades with the distance learning method.
About 4% of students with unsatisfactory grades, simply, do not come to the test with a mixed method of training.

Key words: the traditional method of teaching, the distance learning method, the student.

Ku3Hb npenoHOCUT HaM COpIpU3bl. Mbl 0JIKHBI 6bITh K HUM rOTOBBL [10 3TOMY BOopocy cy-
IIECTBYIOT HEKOTOpPbIe HapaboTkH [1,2], pekomeHaauuu. B 2020 r. B pe3y/sibTaTe NaHJeMHUHU KOPO-
HaBHpyCa 00y4YyeHue CTy/leHTOB B HallleM y4eOHOM 3aBe/IeHUH, KaK U B IpyTUX By3ax, [lepellsio Ha
JUCTAaHLIMOHHBIE PEJIbCHIL.

[IpenogaBaTeiv 06'bSCHSIN U ONPALIMBAJId aHATOMUYECKUH MaTepuasl B KOHTAKTe CO CTY/eH-
TaMU yepe3 UHTepHeT. JIeKIIMOHHBIN MaTepuaJl pa3Mellaics Ha eJMHOM 06pa3oBaTe/IbHOM Mpo-
ctpaHctBe (EOII) g/ caMocTosITEIBHOTO M3YyYeHHUSI aHATOMHUYECKOTO MaTepuasa CTyJeHTaMH.
Onpoc npoBOAUJICA HAa OTYETHOM 3aHATHUHU [0 COOTBETCTBYIOILEN TeMe C BbICTaBJIEHUEM OLLEHOK
3a 3HaHMe JIEKIITMOHHOI'0 MaTepuaJa.

UccnenoBaHue 66110 npoBefieHo Ha 170 cTyeHTax MeJUKO-TPOPUIaKTUUECKOT0 PaKyIbTeTa,
KOTOPBIX CTaJIo MeHbllle (159) k Hayasy naHAeMUU KOpOHaBUpyca (3TU CTYAeHThI ObLIX JIUOO OT-
YHCJIEHDI, TMO0 IepeBeINCh Ha pyroi ¢akyabTeT). Bcero Ha noToke MeJMKO-NPOPUIaKTUIECKOTO
dakynbTeTa 66110 9 IpyIIN, KOTOPbIE COCTOSIIU U3 19-16 cTyneHTOB. Bee sieK1iuu 6b1LIU B BU/je Tpe-
3eHTalUH. bblIM NpoaHaJIU3MpPOBAHbI 3HAHUSA CTYeHTOB IIePBbIX YeThlpeX JIeKLUM 110 aHaTOMUU
yeJIOBeKa, KOTOpble TPaJUIIMOHHO YynTas npodeccop. K kaxxzaon seknuu npodeccop roToBUII Te-
croBble 3371aHud (0T 24-x 0 80-Tu). TakuM 06pa3oM, Ha KaX/J0ro CTyleHTa PUX0JUJI0Ch TECTO-
BOe 33/laHue, KOTOpOe He IOBTOPAJIOCH Y IPYTUX CTYAEeHTOB IPYIIIbI.

Kax/j0oe TecToBOe 3aiaHUe coziepkalio 4 0TBeTa, U3 KOTOPbIX NPAaBUJAbHBIMU MOIJIU OBITh OT
1-ro 0 4x oTBeTOB. TecTOBBIE 33/]JaHUS HA OTAEJNbHBIX JIMCTOUKAX pa3MellaJyd B KOHBepTax JJis
CTYAEHTOB KaXKJ0W Irpynnel. 3a 5 MUHYT [0 KOHIIA JIEKLUK CTAPOCThl IPynn 6pasd KOHBEPTHI
CBOEeM IpynIbl 10 HOMepaM, pa3ZaBa/id TeCTOBbIe 3a/laHUdA CTyAeHTaM cBoel rpynmnbl. Konsep-
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Thl C TOTOBBIMM OTBETAaMHU CTApOCThl BO3BpalaJu Npodeccopy, KOTOPbIA UX NMPOBepsJ C IOMO-
IIBI0 «KJIFOYa».

B fanbHelIeM KOHTPOJIb MOXKHO OCYIIECTBJSATb U B 3JIEKTPOHHOM BHJe. PydyHOU BapuaHT
KOHTpPOJISI Mbl BblOpaii HAMEPEHHO, JJIs1 TOTO, YTOObl B COMHUTEJIbHBIX CAy4yasax AJs JOCTOBep-
HOCTH Mbl MOIVIM 6bl CPAaBHUTD NOYEPK CTYZEHTa 110 [epBOM JIeKLMU. B pe3ynbTaTe npoBepku Te-
CTOBBIX 33/IaHU CTYZ,€HTOB BbICTABJISA/IM 0aJIJIbl: 32 OTCYTCTBUE HA JIEKIIMU CTyJeHTa — 0 6a/1/10B,
OCTaJ/IbHbIE 3aJIaHUS OI[EHUBAIMCh OT 2-X 10 5-TH 6a/1710B. OlleHKH CO06IIaJu CTapoCcTaM U mpe-
nozaBaTesisiM rpyiin. OLeHKH, MoJy4eHHble 32 TECTUPOBaHUe JIEKIMOHHOTO MaTeprasia 110 aHaTo-
MU YeJI0BeKa, IpernoiaBaTe b BBICTABJIA B XKypHaJle yyeTa yCeBaeMOCTH U OCeIlaeMOCTH CTY-
JIEHTOB B CTOJIOMKE, paClOJIOKEHHOM PsIZJOM C UTOTOBBIM 3aHSATHUEM 10 CUCTEMAM.

[TonyyeHHasi OlleHKa yYUMThIBaJach Ha UTOTOBBIX 3aHATUAX. YacTb JIeKIIMH Obl1a pa3MelleHa
Ha eJuHOM o6pa3oBaTesbHOM nopTase (EOII) ansa camocTosiTennbHOro U3yyeHus. Kaxxas aekyus
coZiep>kaJia TeOpeTU4YeCKUM MaTepHrasl, OCHOBbl OHTOTeHe3a, BApUaHThl U aHOMAJIUU Pa3BUTHA Ue-
JioBeKa. «O» 6a/1IJI0B CTaBUJIM CTYAEHTY 3a JIEKLIUIO eC/IM OH OTCYTCTBOBAJI HA UTOTOBOM 3aHSITUH,
Ha KOTOPOM OH JI0/DKEH ObLJ OTBeYaTh Ha BONPOChI TECTOBBIX 33/laHUM COOTBETCTBYIOIIUX JIEK-
1ui. B npouecce JucTaHIIMOHHOTO 06y4eHuUs Bce ek U pasMmentaauck B EOII. KoHTposb siekiu-
OHHOTO MaTepHaJsia OCYLeCTBJSJICS HA KOHTPOJbHBIX 3aHATHSAX, KOTOpPble TPOBOAUJINUCH B BH/E
KoHdepeHUHH. BHauase cTygeHTaM rpynnsl BblJlaBaJid HOMepa TeCTOBBIX 3aJlaHUN (BbIBOJU/IKCh
Ha 9KpaH), C KOTOPbIMHU OHHU JIOJKHBI paboTaTh. 3aTeM Ha 3KpaH BbIBOJUJIM BCe TECTOBbIE 33/1a-
Hus. CTyleHT BbIOMpaJl 10 HOMepY CBOe TeCTOBOE 3a/laHHe U paboTaJsl c HUM. B TeyeHue 3-X MUHYT
CTYZIEHTBI CO00IIa/IN OTBETHI (HOMepHbIe MU OYKBeHHbIe). [I[penofaBaTesib ObICTPO C MOMOLIbIO
KJII0Ya NPOBEPSJI TECThI U BbICTABJIAJ OLeHKH. BO3MOXHbBI HHbIE TBOPYECKHE BAPUAHTHI.

Ta6suna 1
OTcyTcTBHE .
Jo/KHOE KOJTMYEeCTBO . . . CpeaHuit
. . Ha TeCcTUpO- | /[IBOoMKa Tpoiika YeTBepka IIaTépka
noceleHU! JeKuui/ u 6aJ11
BaHUU (2 6anna) | (3 6anna)| (4 6anna) | (5 6annoB)
olleHKa B rpymnmne
(0 6an710B)
680 (4 TpaguuuonHbix| 49-7,20% | 58-8,53% 62- 100- 411- 4,05
JIEKI[UHM, TpaAvIHMOH- 9,12% 14,71% 60,44%
HOe 00y4YeHUe)
510 (3 nekuuu Ha EOII, | 57-11,18% | 27-5,29% 41- 102-20% 283- 3,92
TpaJiMLIMOHHbIE 3aHf- 8,04% 55,49%
THS)
477 (3 nexuuu Ha EOII,
JUCTaHLIMOHHOEe 00y-| 34-7,13% 58- 20- 57-11,94% 308- 4,08
yeHHUe) 12,16% 4,19% 64,57%

B Ta6saune 1 npeacTaBieHbl pe3yJabTaThl MPOBEAEHUS KOHTPOJIS JEKIIMOHHOIO MaTepuasa
IPU Pa3JIUYHbIX METOAAX 00yuYeHHsl: TPAJULUOHHOM 00YYEeHUH, TPAJULIMOHHOM — C UCII0Jb30Ba-
HUEM eJJUHOTO 06pa30BaTeJbHOr0 MPOCTPAHCTBA /IJI1 CAMOCTOSITE/IbHOTO U3yYeHUS JIEKLIUH CTY-
JlleHTaMu (HeKoTopble IUPPOBbIe JaHHbIE ObLIN ONyOJUKOBaHbI [3]), U MPU AIUCTAHIITMOHHOM Me-
ToJie 06y4eHUsI [0 UHTEPHETY C pa3MelleHHeM JIEKIIMOHHOTO MaTepHaJia Ha OTOK B €IMHOM 00-
pa3oBaTeJbHOM NIPOCTPAHCTBE.

TpaguuoHHBIN MeTO/, 00y4eHUs BKJIIOYaJl B Ce0s JIEKL WU, YNTaeMble NPpodeccopoM B ayJJUTO-
pHUU ¥ IPAKTUYECKUE 3aHSITHUSI TPOBOJAUIUCH B CEKI[MOHHBIX 3aJ1aX.

CMelIaHHbIA MeTOJ 06y4YeHHsl — TPaJULMOHHBINA MeToJ, 00ydyeHHUs C ucnosb3oBaHueM EOII,
BKJIIOYAJI 3aHSATHS B CEKI[MOHHBIX 3aJax, IEKLLUOHHBIN MaTepHaJl NOJHOCTbIO UK YaCTUYHO pac-
roJiaraJicst Ha eJUHOM 06pa30BaTeJbHOM MPOCTPAHCTBE AJISI CAMOCTOSITE/IbHON MOATOTOBKH CTY-
JIEHTOB.
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JIMCTaHIIMOHHBIN MeTOJ, 00y4eHUsl BKJIIOYaJ B CeOs JUCTAHIIMOHHbIE 3aHATHSA 110 UHTEPHETY
Y HCII0/Ib30BaHUeE eJMHOr0 06pa30BaTe/JbHOr0 NPOCTPAHCTBA, I/le pa3MeljaJnch MeToguYecKue
MaTepuaJbl U JIEKIIUHU JJIsl CAMOCTOSITE/IbHON OATOTOBKH CTYZ€HTOB.

M3 Tab/M1bl BUAHO, YTO HE3AaBUCUMO OT MeTo/ja 06yuyeHus 75% (3/4) cTyieHTOB OTBeYa ik Ha
XOpOILIO U, IPEUMYLIeCTBEHHO — Ha OTVIMYHO. OlHAKO 60Jibllle OTIMYHBIX OLleHOK OblJIO NPU AKC-
TAaHLIMOHHOM MeTo/ie 00y4YeHUs], MEHbIIIE — IPU CMEIIaHHOM.

Y0BJI€TBOPUTEJIBHBIX OLEHOK MEHbIIE BCEro ObLJI0O NPU AUCTAHLIMOHHOM MeTOo/ie 0O0y4YeHHUsl.
B 2 pasa ux 6b110 60JibllIe IPU CMEIIaHHOM TUIle 06y4eHUs U 6oJiee yeM B 2 pa3a — Ipy TpaJULiU-
OHHOM.

HeynoBieTBopUTe/bHbIE OLEHKH CTYAEHTHI Yallle Moay4aJu NPy JUCTaHLIUOHHOM MeTo/ie 00-
ydeHus, pexxe (Ha 6,87%) - npu cMelmaHHOM U Ha 3,63% - pexke IpU TPAJAUIIMOHHOM MeTozie 006y-
YeHMUS.

Ha 4% yaie oTCyTCTBOBa/IM CTY[E€HTbl IPU CMEIIaHHOM THIle 00y4YeHHUs N0 CPaBHEHHUIO — C
TPAZAHULUOHHBIM U JUCTAHIIMOHHBIM.

AHanv3 nosy4yeHHbIX [UPPOBBIX JAHHBIX IOKA3bIBAET, UTO JUCTAHIMOHHBIA MeTO/ 00yYeHuUs
IIOJIOXKUTEJIbHO BJIUSIET HAa XOPOLIMCTOB, KOTOPblE NEPEXOAAT B IPyININy OTIMYHUKOB. B Toxe Bpe-
Msl, TOYTH CTOJIBKO K€ OTJIMYHUKOB MEePEXOJUT B TPYIIY XOPOIIMCTOB MPH CMELIaHHOM THIIE 00-
ydeHus. B Toxe BpeMsi ouTH 4% TPOEUHUKOB NEPEXOJUT B IBOEYHUKH MPU AUCTAHIUOHHOM Me-
ToZe o6ydeHUs1. Okos10 4% JBOEUHUKOB, IPOCTO, HE MPUXOAAT HAa TECTUPOBAHUE NPU CMEIIaHHOM
MeTo/le 00y4YeHusl.

CpeHUH 6aJly1 HA TOTOKE HECKOJIbKO BhbIIllle TPH JJUCTAHIIMOHHOM MeTo/ie 06y4eHHUs M0 CpaB-
HEHUIO C TpaJULUOHHBIM. CaMblii HU3KUH 6aJIJ1 - IPU CMELIaHHOM THIIe 00yYeHUsl.

Mo»KHO cKa3aThb, UTO B HacTosillee BpeMs GoJiee 3/4 CTYyAEeHTOB rOTOBbI K JJUCTAHIIMUOHHOMY
MeTo/ly o6ydyeHHUs. YeTBepTH CTyAeHTaM Heob6xoAMMo paboTaThb HaJ, co6ou. [losydyeHHbIe HaMU
JlaHHble HEOOXOJUMO YUYUTHIBATh LIKOJbHBIM YIUTEJAM MPU MOATOTOBKE YYEHUKOB AJIsI MOCTY-
IIJIEHUS B BY3bl.
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Abstract

MODELING OF THE DYNAMICS OF THE PROTEIN CONTENT IN THE NEURONS
OF THE DARK CORK UNDER SINGLE RADIATION

Introduction: Traditional methods of morphological studies cannot unambiguously assess the role of the ra-
diation factor in brain damage. The aim of the work was to simulate changes in protein content in neurons of the
parietal cortex after fractionated gamma irradiation.

Material and method: The study was performed on 180 male rats at the age of 4 months, exposed to gamma
irradiation in total doses of 0.1; 0.2; and 1 Gy in equal portions for 5 days. The morphometric parameters and dy-
namics of the protein content in neurons were evaluated over the entire life span of the animals. When processing
the results, we used parametric criteria and mathematical modeling.

Result: In control and irradiated animals, wave-like changes in the protein content in neurons occur throug-
hout life, with a gradual decrease in indicators towards the end of life. Regression analysis showed that irradiation
at the studied doses has a nonlinear stochastic effect on the protein content in neurons, does not have a dose-time
relationship, and does not cause significant organic changes in the brain.

Conclusion: no significant radiation-induced changes in the content and topochemistry of the products of
histochemical reactions were detected in the detection of protein in neurons of the parietal cortex.

Key words: radiation, brain, neurons, neuronal protein.

B npeaumecTBy0OLMX HAIUX paboTax ObLJIO MOKA3aHO, YTO HEPBHbIE KJIETKU IOJIOBHOTO MO3-
ra pearupyoT Ha HOHU3UpPYIOllee U3y4YeHHe B MaJIbIX 103aX OJJHOTUIIHBIMU U3MEHEHUSMHU, KOTO-
pble He ABJAITCA cnenudUiyeckuMU U Bo3HUKalOT B LIHC npu pas/siMyHbIX NaTOreHHbIX BO3/el-
CTBUSAX [2, 4].

BroisiBJIeHHble U3MeHEHHUs] MPOTEKAIOT BOJHOOOPA3HO M He MMEKT JMHEWHOW J030BOM WU
BpeMeHHOU 3aBUCUMOCTH [7, 11].

[Ipy Bcex M3y4eHHBIX [03aX U CPOKaxX NOCTPaJAUALMOHHOIO Meproja npeobajaid U3MeHe-
HUA, OTpakalollje BapMaHTbl QYHKIIMOHAJIbHOW aKTUBHOCTH HEHPOHOB. U3MeHeHHUs KOJ1e010T-
Cs1 BOKPYT BO3PAaCcTHOrO KOHTPOJISI B HE3HAYUTEbHBIX MHTEPBaJaX, a B HEKOTOPbIX CJy4asx U CTa-
TUCTHUYECKHU 3HAYMMbIH xapakTep [3, 9, 13].

[Ipy 3TOM TpaAAMLIUOHHbIE METO/bI UCCJIEJOBAHUN He MOTYT OZJHO3HAYHO OLlEeHUTb POJIb PaJiU-
allMOHHOr0 (GaKTOpa B IOPa’KEHUH FOJIOBHOI'0 MO3ra TaK KaK XapaKTep U BbIpaXXeHHOCTb U3MeHe-
HUU 3aBUCAT OT J,03bl 00JIy4eHUS U Npolleuiero BpeMeHd. Bo3pacTHble U3MeHEHUsI MOTYT KakK
HUBEJIMPOBATh pajualoHHble 3QPEKTh], TaK U YCUIUBATh. BOJBIIMHCTBO paboT BbINOJIHSAETCS
Ha KJIeTKaX KPOBH, HO OSIBUJIMCh UCCIeJOBAaHUS U HA HEMpPOHax roJioBHoro mo3ra [1, 3,9, 12, 14].

Besnky Mo3ra coctaBssAoT A0 40 NPOLEHTOB ero Cyxou Macchl ¥ pu 06s1ydyeHuu 10 20% mnorJio-
IIleHHOM 9HEPrUM pacxoAyeTcss UMEHHO Ha MOBpeX/JeHHe CTPYKTYyphI 6esika [5, 6, 10].

B CBfI3U € 3TUM LieJIbI0 MCC/Ie/J0BAaHUS IBUJIOCh YCTAaHOBJIEHUE IPUOPUTETA 03bl 06JyYeHUs
Y BpeMeHH 10cJie 00/1y4YeHUs B UBMeHEeHUsIX coZiepKaHus 6esika B HEUPOHaX Py paJUalMOHHBbIX
BO3J1eHCTBUSX.

MaTepnaJI U MeToAbl HCC/IeA0BAHUA

HccnenoBaHue c co6JI0ieHMEeM MTPaBUJ 6MO3TUKH BbINoJIHEHO Ha 180 6esibIX Kpblcax-caMIjax B
BO3pacTe 4 Mec., KOTOPbIX 06J1y4asd y-kBaHTaMu *°Co B 103ax 0,1; 0,2 1 1,0 I'p ¢ MOLITHOCTBIO 103b1
o6saydyenus 0,5 I'p/y.
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Y4acTku TeMeHHOHU Kopbl (noJie PA®) 3a6upasu yepes 1 cyT, 6, 12, 18 Mec. nocsie 06/1ydyeHHUsl.
KoHTposieM C1y>KU/M 3KMBOTHBIE, TOJBEPTLIUECS JIOXKHOMY 00JIyYeHHUIO U UCC/IeJOBAaHHBIE B Te Ke
CPOKH UTO U 06JIy4YeHHbIE.

[Tocne cTaHAAPTHBIX TUCTOJIOTMYECKUX NPOoLeAyp Ha napadUHOBBIX Cpe3ax BbISABJISAIU Gel0K
no Mmetoany bonxera.

MopdomeTpryeckue nokasaTtesu HEMPOHOB U COJEPKaHME B HUX OeJiKa OLleHUBAJIM C KOM-
NbIOTEPHOU NporpaMMbl «Image J».

OnucaTesibHY0 CTaTUCTHUKY C BBIYMCJIEHUEM CPeHUX U JJOBEPUTEJbHbIX UHTEPBAJIOB NIPOBO-
JIUJIY C TIOMOILbIO TAKeTOB NMporpaMm «Statistica 6.1» npu ypoBHe 3Ha4uMoCTH 95%.

MaTeMaTHyecKyto MoJiesib JMUHAMUKU COZlep:KaHus O6eJika B HeMpOoHax NpeJCcTaBJsl/id ypaBHe-
HMeM perpeccuu: [1=a +a x+a,y+a xy+ax’+ay’+ax’+a y’ rae x - A03a 06/1y4eHus; y — BpeMs, Mo-
cJie 06JIyYeHHUs; XY, X4, )%, X%, y° — B3aUMHbIe BJIUSHUSA IAPAaMETPOB X, Y U HeJIMHEWHOE BJIHSHUE KaX-
Zl0T0 U3 3TUX apaMeTpPOB; d,, d,, d, U T.Ji. — COOTBETCTBYIOIHE KO3PPUIMEHTDI perpeccui; I1 - uc-
cleflyeMbli IOKa3aTeJlb.

Pe3y.IIbTaTbI 15 OGCY)KAEHHC

JlaHHOe rcciie0BaHUE MTO0KA3aJ10, YTO Y KOHTPOJIbHBIX KUBOTHBIX COZep>KaHUe OesiKa K OKOH-
YaHHUIO 9KCIIEPUMEHTA CTaTUCTUYECKH 3HAUUMMO CHUKaJI0Ch (puc. 1).

120
100
80
60
40

20

6 mec 12 mec 18 mec

H nnowaap HelpoHa H coaep)KaHue benka

Puc. 1. lunamuka usmeHeHull pazmMepa HelPOHO8 U CO0epXHCaHUs 8 HUX 06Wez0 GeaKay
KOHMPOJIbHBIX Hcu8omHbIX. [[pumMeyanue: no ocu aé6cyucc - CPoOKuU nocjae Ha4a/ad IKCchepumeHma;
ocb opduHam - pasmep HellpoHO8 U codepicaHue 6e/1Ka 8 NPOYeHMax K UCX0OHOMY. , — pA3Audusl
UCX0O0HBLIM CMamucmu4ecku 3Ha4uUMbl

Yepes cyTku nocjie OAHOKPATHOTO paualMoOHHOro Bo3aencTBud B fo3e 0,1 ['p pasMepbl Hel-
POHOB TeMEHHOU KOpbl yBeJM4YUBaJNUCh Ha 42%, a npu fo3ax 0,2 u 1,0 I'p cHMKa/IMCh COOTBET-
CTBEHHO Ha 22 1 13% 1o OTHOLIEHUIO K KOHTpPOJIIO. Yepe3 6 Mec. pa3Mepbl COOTBETCTBOBAJIU BO3-
pacTHOMY KOHTpoJI10. B koHLe akcniepuMeHnTa npu f03ax 0,1 u 0,2 I'p pasMmepbl HEHPOHOB COOTBET-
CTBOBAJIU KOHTPOJIIO, a IPH 03e 06syyeHus 1,0 I'p cTaTUCTHYECKU 3HAYUMO CHUKAIUCh Ha 26 %
(puc. 2).

CopmeprkaHue OeJsika B HEMpOHax B MepBble 6 Mec. MocJie 06/y4yeHUs OblJI0 MOBBILIEHO Ha 25 -
35% (p<0,05) no oTHOILIIEHUIO K KOHTPOJItO, HO Yepe3 12 Mec. npu go3ax obuaydenus 0,1 u 1,0 I'p
3HAYMMO CHWXKaJoCh Ha 37 U 15 % cooTBeTCTBEHHO, a pu A03e o6saydeHus 0,2 I'p cooTBeTCTBO-
BaJI0O KOHTPOJIIO.

B KOHIle aKciepUMeHTa MPU BCeEX J103aX 00JIyYeHUs cojlepkaHue O6eJika B HeMpoHaX COOTBET-
CTBOBaJIO KOHTPOJIIO (puc. 2).
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Puc. 2. Jlunamuka usmeHeHull pazmepos (A) u codepixcanus 6eaka (B) 8 HellpoHax memMeHHOU Kopbl
nocsie 00HOpa308020 06.1y4eHus. Ilo ocu aGecyucc - epemsi nocJie 061y4eHust; 0Cb OpOUHam - pasmepbl
HellpoHo8 U codepiicaHue 6eaka 8 % K KOHMpoK. , — pa3audusi ¢ KOHmMpo.Jiem d0cmogepHb.L.

[Tocsie uCK/ItOYEeHUs He3HAYUMBbIX KO3 PULIMEHTOB PerpecCUH MOTYYHUIIHN TapaMeTpPhbl A KO-
3¢ PuLMEeHTOB ¢ ypoBHEM 3HAaUMMOCTHU MeHbIIuM 0,05 (Tab.r. 1).

Tao6suna 1
IlokasaTteJsib Koag;tl::;eHT CTil;f;g;:aﬂ T-craTucruka ;::?r?;g)::ﬂze;;
KoHcTaHTa 0,65567 0,026536 24,70846 <1-107"
a, 0,73556 0,305903 2,40457 0,018195
as -2,09496 0,808318 -2,59175 0,011106
a, 1,09314 0,532143 2,05422 0,042792

Kak BUAHO M3 TaGJMIbl 3HaYeHHe 6esiKa 3aBUCUT TOJIbKO OT BpPEMEHHM MpPOLIE/IIero nocjie
06./1y4eHus1. HesimHeliHast cocTaBJsIONasi BTOPOU CTENEHH YMEHbIAaeT M0Ka3aTesb COepKaHHsI
6eJika, a HeJIMHEeHHast COCTaBJIsAI0IIast TPEThel CTeNeHH YBeJNIMBAET 3TO 3HAYEHHUE.

YpoBeHb 3HauMMocTH Mogenu Meree 1-107"° mpu koadduipeHTe AHArHOCTHYECKON 3HAYH-
MocTH Mozeu R?=0,69 (Ta6.. 2).

Ta6suna 2

OueHKa aieKBaTHOCTH MaTeMaTU4YeCKoOM MOJ€EJIM BJINAHUA IAapaMeTpPpoOB OﬁﬂyquPlﬂ
U npomeamero BpeMeHu Ha ANHAMUKY W3MeHeHUH coaeprKaHuA 6esiKa

Cymma CreneHu CpeaHuii Kosa¢ppunuenrt
IlapameTp KBaApaTOBU CEO60bI Kll);aﬁpa'r F-craTucruka AOCTOBeI:-lHO cTH
OTKJIOHEHU I
Mopgeb 33,02055 4,00000 8,255138 498,5529 <1-107"
Ocrarok 1,52335 92,00000 0,016558
Mojesb c npuBe/ieH-
HOW CYMMOJ 33,02055 4,00000 8,255138 264,1471 <1-107"

KoaddunueHT koppensuu r=0,49
KoadpounueHnt nerepmuHanuu R?=0,69
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Puc. 4. T'pagpuk 3as8ucumocmu codeprcaHus 6eaKa 6 HelipoHax om epemeHu npouieduiezo
nocse paduayuoHHozo0 8o3deiicmaus

YpaBHeHUEe perpeccuy, oNMchbiBalollee BO3/1eCTBUSA U3ydyaeMbIX GPaKTOPOB Ha JUHAMUKY
M3MeHeHue OeJsIKa, BBIVIAAUT CIely0lUM 06pa3oM:

Bbenok=0,6557+0,7356y-2,0949y°+10931y> BusyasbHas olleHKa JUHAMUKH U3MEeHEHUH CO-
Jlep>kaHud 6eJiKa OT Mpolle/lIero nocae obaydyeHus nejcraBjieHa Ha rpaduke (puc. 4).

W3 rpaduka BU/JHO, UTO IpU MaJIOM 3HAYeHHWU BPEMEHMU COJlep:KaHue Oesika B HEMpOHax
YBEJIMYMBAETCS, 3 K OKOHYAHUIO 3KCIIEPUMEHTA CHUXKAETCS.

3ak/iloueHue

B pe3ynbTaTe uccjiegoBaHuA YCTAHOBJIEHO, YTO KaK Y KOHTPOJIbHbBIX, TaK H O6J'Iy‘-IeHHbIX KHU-
BOTHBIX Ha MPOTAXXEHHUHU BCel XKU3HU IPpOUCXOOAT BOJ'IHOO6p33HbIe H3MEHEHHE pa3sMepoB Heﬁpo-
HOB TeMeHHOH KOPBI 'OJIOBHOI'O M0O3ra U COAEPKaHHUA B HUX o6mer‘o 6eJsIKa C ITOCTENEHHBIM CHU-
»KeHHeM MoKa3aTeJiel K OKOHYaHUI0 MNOCTpaguallMOHHOTO ITepuoaa.

PEFpeCCI/IOHHbIﬁ dHAJIN3 IIOKa3aJi, 4YTO o611yqu1/Ie B U3Y4YE€HHLIX 103dX OKa3bIBdA€T Ha COAEP-
»KaHue OeJsiKa B HeﬁPOHaX HeJIMHEMHOe CTOXaCTUYeCKoe BJIMSIHUE, He UMeeT I,LIOBOBOI‘/JI U BPpEMEH-
HOM 3aBUMCHMOCTU U He BbI3bIBaeT 3HAYHUMbIX OpraHHU4Y€eCKHUX W3MeHeHUH B HEﬁpOHaX roJIOBHOTO
MO3ra.

B koHLe JKCIIEpHUMEHTAa, Korja Ha6J'IIO,£LaeTCH rudeab Kak KOHTPOJIbHBIX, TdK U O6JIy‘-IeHHbIX
JKUBOTHBIX COAEpKaHHE 6esiKa B HEIZPOHaX CTaTUCTHUY€CKH 3HAYUMO CHHUXKaeTCA BO BCEX I'PYIIIAX,
HO B OOJIBILIEH CTENEHU Y ’KUBOTHBIX, MIOABEPTrIIUXCA paJUATUOHHOMY BOBﬂeﬁCTBH}O.

3HaAYMMBbIX panquﬁ B UBMEHEHHWH COoAepPNKaHUuA 0esika B HeﬁpOHaX I[IPpY N3YYEHHBbIX peKHUMax
o611yqu1/1H He YCTAaHOBJIECHO.
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CTBOJIA B CEPALIE B3POCJ/IOI'O YEJIOBEKA
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Abstract
STRUCTURAL FEATURES OF AORTIC AND PULMONARY TRUNK VALVES IN THE HEART OF AN ADULT
Pasiuk H.A., Volodko A.V.

Background: At the estuary of the aorta and the pulmonary trunk, there are valves that prevents the return
blood flow to the ventricles of the heart and plays a role in the maintenance of a laminar flow in the vascular sys-
tem. In the aortae and pulmonary trunk, the valves consist of three semilunar cusps, which have nodules on their
free edges for better closing. Knowledge of the structural features and relationship of semilunar cusps can be use-
ful in planning surgical heart interventions.

Material and methods: The article presents the data of morphological study of the aortic valve and pulmona-
ry trunk valve of 30 hearts of adult human.

Results: It was found that the diameter of the sinotubular junction of the aorta is greater than the diameter
of the pulmonary trunk, but the total area of the semilunar cusps of the pulmonary trunk is greater than the area
of the semilunar cusps of the aortic valve. The working space between the semilunar cusps is approximately the
same in the aorta and the pulmonary trunk and is about half of the entire cross-sectional area of the vessel. In most
cases, the proximal edges of the semilunar cusps of the aorta and pulmonary trunk are hinged to the aortic wall
parallel for a short distance to form a commissure, but in a one third of cases there are no commissures. Nodules
on the semilunar cusps of valves in the vast majority of cases are displaced from the middle of the cusps. In this
regard, the point of closing of the semilunar cusps in the aorta is shifted to the right and back, and in the pulmonary
trunk - to the left.

Conclusion: The features of the structure and topography of the aortae and pulmonary trunk semilunar cusps
are revealed, and it is shown that the semilunar cusps are not symmetrical.

Key words: heart, aortic valve, pulmonary valve, semilunar cusp.

BBeaeHue. M3yyeHrne ocoOeHHOCTeN CTPOEHU Cep/ilia YesloBeKa IpHUBJIeKaeT BHUMaHUe
MHOT'0OYUCJIEHHBIX UCC/Ie[loBaTe el o cek AeHb [1-5].

He cMoTpsl Ha OTPOMHOE KOJIMYECTBO OTEYECTBEHHBIX U 3apy0eXKHBIX pab0T 00 YCTPOUCTBE
KJIallaHOB B Cep/lie B3POCJOro YeJ0BeKa, OCTAeTCS PAJ, HeM3y4eHHbIX BOIPOCOB, CBI3aHHbIX
C 0COOEHHOCTSAIMU Tomnorpaduu, CTPoeHUs U MOpPPOMeTPUYECKHUMHU XapaKTepUCTHKAMHU
NOJIyJIYHHBIX 3aCJIOHOK KJIallaHa aoOpPThl U JIETOYHOTO CTBOJIA, YTO BaXKHO /JIS1 KJIMHULUCTOB
IpU JIAHUPOBAHUM ONlepPallMOHHBIX BMellIaTeNbCTB Ha cep/ile YeJl0BeKa.

llenpto uccnefoBaHUA SIBUJIOCH yCTaHOBJIeHHWEe Tomnorpadpuyeckux, MopdoaorudecKux
1 MOopdOMeTpHUUECKHUX 0COOEHHOCTEN MOJIYJYHHbBIX 3aC/JIOHOK KJIallaHa aopThl U JIETOYHOTIO
CTBOJIA B Cep/ilie B3pOCJOro yejoBeKa B 3aBUCMMOCTU OT AyaMeTpa 3THUX COCYZ0B, a TaKKe
yCTaHOBJIEHHE CXO/CTBA U pa3/INuus B CTPOEHUHN N3y4aeMbIX KJIallaHOB.

MaTepuasi 1 MeTOAbL. MaTepuasioM /1 UCCieJ0BaHUs MoCay»xuiun 30 cepzel, B3pOCJ0ro
yesl0BeKa 060€ero mnoJa.

Mopdosornuecku U MopPOMeTpUYECKM H3y4YeHbl MOJIyJyHHble 3aCJOHKU KJlanaHa
KJIallaHOB a0PThI U JIETOYHOTO CTBOJIA, IUAMETP CUHO-TYOYJIIPHOTO COeJMHEHNS a0PTa/IbHOT O
KJlalaHa, uaMeTp KJianaHa JIeTOYHOr0 CTBOJIA.

YcTaHaB/aIMBa/NIuCh BBICOTA U JJIMHA CBOOOJHOrO, a TakxXe (QUKCUPOBAHHOIO KpaeB
NOJIYJIYHHBIX 3aCJ0HOK, PAacCTOSIHME MeX/Jy ClalKaMU IOJIYJYHHBIX 3acC/J0HOK, LUMPHHA U
BBICOTA y3€JIKOB MOJIYJIYHHBIX 3aCJIOHOK, AJIMHA CUHYCOB MOJIYJIyHHBIX 3aCJIOHOK, PacCTOSIHUE
OT CTEHKH [0 HauboJiee yJa/leHHOU TOYKH, MOJIOKEHHEe y3eJiKa MOJIyJIyHHOM 3aCJA0HKH
KJlallaHa aopThl U JIEFOYHOTO CTBOJIA.
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T1omab MOMYJIYHHBIX 3aCJOHOK paccYMThIBajach no dopmyne S=V(p(p—a) (p—b)
(p—c)), rae S - miowW@AAb 3aCJOHKH; P — MOJylepUMeTp 3aCJ0HKHY; a, b, ¢ — AJIMHBI KpaeB
3aCJIOHKH.

CTaTUCTUYECKYI0 06pabOTKY MOJYYEHHBIX Pe3yJIbTaTOB MPOBOAU/IN C UCIOJb30BaHUEM
nporpaMMbl 06paboOTKH 3/1eKTPOHHBIX Tabsul «Microsoft Excel 2007» 1 AruanoroBoi cucTeMbl
«Statistika 10.0».

[IlppuMeHeHbl METOAbI OMUCATENbHON CTATUCTUKH, KOTOpPble BKJIOYAIM B CeGS OLLEHKY
cpepHero apudmMeTudeckoro (M), olinbku cpeiHero 3Ha4eHus (m). [y1s OlleHKU MeXIpyIno-
BbIX Pa3JIMUMH UCIO0/b30BaIH t-KpuTepuil CThIoZieHTa. Pa3/iMyrs cCYUTANNUCh CTATUCTUYECKH
3HauyuMbIMU nipu p < 0,05.

Pe3sysibTaThl M 06CyXKJeHUe. B pe3sysbTaTe Hcc/ieL0BaHUS YCTAaHOBJIEHO, YTO JUAMETP
CUHO-TYOYJIIPHOTO COeIMHEHHS a0OpThl B CEP/ILle B3POCJIOTO YesoBeka coctaBua 23,18 + 1,20
MM, a CpeJJHUM JUaMeTp KJalnaHa JierouHoro croJsia — 21,50 + 0,56 mMm.

YcTaHOBJIEHO, YTO CyMMapHas IJIOIIAAb MOJYJYHHBIX 3aCJOHOK KJ/almaHa JIEFOYHOIO
CTBoOJIa 60JIbIIIE MJIOLA/IU NOJYJIYHHBIX 3aC/IOHOK KiamnaHa aopThl (p <0,05) (Tabauua 1).

Ta6.1.1. [IokasaTe ¥ IUIOIAAHY MOJIYJIYHHBIX 3aC/IOHOK KJ/IallaHA aOpThl U
JIErO4YHOro cTBoJia (MM)

HasBaHue Kia-
Ilnoma b NOJIyJIyHHBIX 3aC/IOHOK (MM?)
naHa
Ksanan aopTel 3aaHsAA 3aC/I0HKa: [IpaBas 3acs0HKa: JleBad 3acsioHKa:
342,78+68,52 357,87+24,04 317,50+£20,57
Kilanan JsieroyHo- [lepeHAd 3ac/i0HKa: [IpaBad 3acioHKa: JleBas 3ac/i0HKa:
ro CTBOJIA 430,89+49,46 486,31+66,29 450,51+£53,10

CrnaiKu MoJIyJIyHHbIX 3aCJIOHOK — 3TO CONPUKOCHOBEHHE CMEXKHbBIX TPOKCUMa/IbHbBIX KpaeB
3aCJIOHOK Y MecCTa UX MPUKpPEIJIeHUsl K CTeHKe cocyZa. B xoze vccaeoBaHusl yCTaHOBJIEHO,
YTO MOJIYJIyHHbIE 3aCJI0HKHU KJIallaHa aopThl COEIUHSIOTCS ¢ 06pa3oBaHMeM crnaiiku B 71,1%
CJIy4aeB.

B ocTanbHBIX ciaydasx Kpas MOJIYJyHHbBIX 3aCJIOHOK He COeJJUHSIOTCS, a paclosaraloTcs
Ha HEKOTOPOM PaCCTOSIHUM JApYyT oT Jpyra. [Ipy cpaBHeHUHU C KJIallaHOM JIETOYHOI'O CTBOJIA
BbISIBJIEHO, YTO MOJIYJIYHHbIE 3aCJIOHKH 3TOr0 KJalaHa COeJUHSIOTCH B MEHbILEM MPOLEHTE
cay4daeB (68,9%).

YcTaHOBJIEHO, YTO JIJIMHA CBOGOHOTO Kpash KaXKJ0M MOJIyJIYHHOU 3aC/IOHKU MPEBBIIIAET
JUIMHY MeXCIaeqYHOT0 PAaCCTOsIHUSA, a TAKXKe IepUMETP CUHYCa COCY/a, YTO «TeOMeTPHUYECKU»
JIOCTATOYHO /IS TOr'0, YTOOBI B CUCTOJIy IOJIyJIYHHAsl 3aC/IOHKA BbITM6aIach B CHHYC apTEPUHU.
OZiHAaKO 3TOT0 He MPOUCXO/UT, TaK KaK B CUCTOJIY B HaYaJIbHBIX OT/ZeJIaX a0pPThl U JIETOYHOTO
CTBOJIa, 10 IAHHBIM JINTepaTyphl [1, 3], BOSHUKAIOT BUXPEBble IOTOKH, KOTOPbIE IPENSATCTBYIOT
COMPUKOCHOBEHUIO MOJIYJIYHHBIX 3aCJIOHOK CO CTEHKOM cocy/a.

TakuM o6pasoM, «paboyee NPOCTPAHCTBO» — NPOCBET MeXK/Yy MOJIYJIYHHBIMU 3aCJIOHKAMU,
yepes KOTOPbIH B CUCTOJIY OCYIECTBJISETCS TOK KPOBH, 10 GopMe NPUBIUKAETCS K TPEYT0JIb-
HUKY (pUCYHOK 1).

PucyHox 1. Cxema pacnos10iceHus 3dC/I0OHOK 8 K/idndaHe 80 epemMs cucmovJisl
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YcTaHOBJIEHO, UTO /10J151 «paboyero NpoCTPaHCTBAa» B KJIallaHe a0PThI U JIETOYHOTO CTBOJIA
IPUMEPHO OJJMHAKOBbI U COCTABJISIIOT NPUOJIU3UTEbHO IOJIOBHUHY MJIOIA/U TPOCBETA COCY/A.

[Ipu ycTaHOBJieHUH Tomorpadpuu y3esKOB MOJIYJYHHBIX 3aCJOHOK BbISIBJIEHO, YTO B
KJIaniaHe aopThl B 22,2% cyy4yaeB y3eJI0K MOJIyJIYHHOU 3aCJIOHKU paclioJiarajics nocepeiuHe
CBOOOJIHOTO Kpasi 3aC/IOHKU U B 78,8% - cMellleH B CTOPOHY; B KJlallaHe JIETOYHOT'0 CTBOJIA B
17,8% y3esiok pacnoJiaraJjics nocepesrHe 3acJOHKU U B 82,2% ciydyaeB CMell€eH.

Takke ObLJIO YCTAaHOBJIEHO, UTO Ha JIEBOM U 3a/lHEW MOJYJYHHbIX 3aCJOHKax KJamaHa
aopThl Y3eJIKU Yallle BCEro CMelleHbl BIIPaBO, a HA IPaBOM U NepeAHel 3ac/JIOHKax JIETOYHOT 0
CTBOJIA — BJIEBO (PUCYHOK 2).
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PucyHok 2. PacnosiodceHue y3e/1K08 Ha N0J1y/AyHHbIX 3AC/10HKAX KAanaHa aopmel (c/1ega)
U K/1anaHa /1e204Ho20 cmeoJa (cnpaesa)

Y4uTbhIBas TO, YTO, B OOJIbUIMHCTBE CJy4yaeB, Y3eJO0K Ha NpPaBOM MOJIyJYHHOW 3aC/I0HKE
KJIallaHa aopThbl CMEIlleH BJIEBO, HA JIEBOW — BIPABO, a HA 33/JHEH — BIPABO WJIM IIOCEPEJIUHE,
MI03TOMY MECTO CMbIKaHHSI BCeX 3-X Y3eJIKOB MOJIYJIYHHBIX 3aCJIOHOK 6y/1eT CMELIEHO OT LeHTpa
HECKOJIbKO BIIPABO U K3a/U.

B kJ1amaHe J1ero4HOTO CTBOJIA y3€JI0K, KaK MpaBUJIO0, HA PAaBOM 3aC/I0HKE CMellleH BJIEBO,
Ha JIeBOHM - BIpPaBO, a Ha MepeHeld — BJIEBO, I03TOMY MeCTO CMbIKaHHUS BCeX 3-X Y3€JIKOB
MOJTYJIyHHBIX 3aCJIOHOK OY/IET CMELEeHO OT LJeHTpa BJIeBO (PUCYHOK 3).

PucyHok 3. Cxema cMblKaHUs NOJ1Y/IyHHLIX 3AC/I0HOK K/anaHa aopmul (caesa)
u /1e204H020 cmMeo/a (cnpasda) 80 8peMmMs Cucmo.ivl

[Ipy u3ydyeHUH MoOpPOMETPUYECKHUX XAPAKTEPUCTHUK Y3€JKOB IMOJIYJYHHBIX 3aCJOHOK
YCTAHOBJIEHO, YTO HAaU60JIbILIAs IIMPHUHA Y3€eJIKa BISIBJISIETCS HAa 3aiHEH MTOJTyIYHHOM 3aC/IOHKe
KJIallaHa a0PThl M NPAaBOM MOJIYJIYHHOU 3aC/IOHKE KJlallaHa JIErOYHOTo CTBoJIa (Tabauna 2).

BbicoTa y3€eJ/IKOB [10J1yJIYHHbIX 3aCJIOHOK KJIallaHa a0pPThl 60JIbIlIE [10 CPABHEHUIO C BBICOTOU
y3eJIKOB 3aCJIOHOK KJlanaHa JieroyHoro ctBoJia (p<0,05).
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Tabu

dAOPThI U JIECTOYHOI'0 CTBOJIA

. 2. Pa3mepsl y3eJIKOB MOJIYJIVHHBIX 3aC/IOHOK K/IallaHOB

BebicoTa KiianaH s1ieroyHoro IIupuHa BobicoTa
KinanaH aopThbl IIupuna(mm)

(Mm) CTBOJIA (Mm) (Mm)
3a/iHsAS MOy TyYHHAs 6,92+1,46* 3,46x0,92 |llepennss 3,30+0,26 2,00+0,20
3acJIOHKa MOJIyJIYHHAs! 3aCJI0HKA
[IpaBast mosysiyHHast 4,17+1,21 2,63+0,39 |[lpaBas moJsiysiyHHas 5,10+0,45* | 1,65+0,21
3acJIOHKa 3acJIOHKa
JleBas moJsiysiyHHas 3,67+0,45 2,46%0,44 |JleBasi moJiyJiyHHas 3,75+0,37 1,18+0,23
3acJIOHKa 3acJIoOHKa

* — cTaTUCTUYECKU 3HaUYUMble pasanyusd (p<0,05)

BbiBoabl. TakuM 06pa3oM, AuUaMeTp CUHO-TYOYJISIPHOIO COeJUHEHUs aopThbl 6GOJiblile
JluaMeTpa JIErOYHOT0 CTBOJIA, OZJHAKO CyMMapHasi MJoLa/ib MOJIYJYHHBIX 3aC/IOHOK KJlanaHa
JIETOYHOT'O CTBOJIA, GOJibllle MJIOIIAAM MOJYJYHHBIX 3aCJOHOK KJanaHa aopThl. «Pa6odee
IPOCTPAHCTBO» MEX/AY MOJIYJYHHBIMU 3aCJOHKaMHM NPUOGJIU3WUTENbHO OJMHAKOBO B aopTe
Y JIETOYHOM CTBOJIE U COCTABJISIOT OKOJIO MOJIOBUHBI OT BCEM IJIOLIAAU ceYeHUs cocyna. B
60JIbLIIMHCTBE ciy4aeB (0koJi0 70%) Kpasi MOJIyJAYHHBIX 3aCJIOHOK Y CTEHKH KJIallaHa aopThl U
JIETOYHOT'O CTBOJIA COEIUHSIIOTCS. Y3€JIKH Ha MOJIyJIYHHbIX 3aCJIOHKAX U3y4aeMbIX KJIAllaHOB,
KaK PaBUJIO, CMELEeHbI OT CepeJUHbI 3aCJI0HKH. B CBSI3M € 3THM MECTO CMbIKaHUSI OJYJIYHHbBIX
3aCJIOHOK B a0pTe CMellleHO BIPaBo U K33a/1, a B JIETOYHOM CTBOJIe — BJIEBO. BbicoTa y3e/1KOB
MIOJTYJIyHHBIX 3aCJI0HOK KJIallaHa aopThl 60JIbIIIE 110 CPABHEHUIO C BEICOTOM Y3€JIKOB 3aCJI0HOK
KJ1anaHa JieroyHoro ctBoJia (p<0,05). [losysiyHHbBIE 3aCIOHKU KJIallaHOB a0PThl U JIETOYHOT'O
CTBOJIa HECHUMMETPHUYHBI.
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3D-MOJEJ/Ib THCTOTEMATHYECKOTI'O BAPBEPA KOXKH (I'TBK) 414
U3YUYEHUSA JIOKAJIM3ALIUU KJIELIEH POJIA DEMODEX Y YEJIOBEKA

IlycroBasa K.H., Ho3apun B.U.

AO «PetuHoupbl», r. MockBa, Poccus
pustovaya@retinoids.ru

Abstract

THE 3D SKIN HISTO-HEMATIC BARRIER (SHHB) MODEL CREATION
FOR STUDYING LOCALIZATION OF DEMODEX MITES

Background: Demodex (D.) mites were first identified by Henle F.G.]. in 1841, then Simon C. in 1842 described
their structure. D. folliculorum, D. brevis and D. canis can inhabit humans skin. The role of mites in dermatological
diseases is widely discussed. There are few studies on the effect of parasites on the skin microbiome and the cour-
se of dermatological pathologies, such as acne, rosacea, perioral dermatitis, seborrheic dermatitis. In our opinion,
SHHB is one of the key components for the human skin protective function, and its penetration is a trigger for the
start or exacerbation of pathologies.

Material and methods: to visualize these processes and the role of SHHB in the pathogenesis of some facial
dermatitis, for example dermatitis associated with Demodex mites, a 3D model of SHHB was created. Sequential
stages of the model development: creating a drawing of a 3D model on paper, computer modeling and visualization
of an object, printing on a 3D printer, coloring on a finished model.

Results: the components of the SHHB: sebaceous-follicular complex, loose connective tissue and capillaries.
Parasites can penetrate through various structures of the complex, localized in the sebaceous glands and enter the
connective tissue or capillary bloodstream. Demodex mites can be one of the causes for exacerbation of dermatitis.

Conclusion: Using the 3D-model made it possible to learning the Demodex mites influence on the state of
SHHB.

Key words: Demodex mites, skin histo-hematic barrier, facial dermatitis.

AKTYyaJIBHOCTD

Kunenu poga Demodex (D.) BnepBbie 66114 BhisiBieHbl Henle F.G.]. B 1841 r. [1], 3aTeM Simon C.
B 1842 1. [2] onucas UX CTpoeHuUe.

B 1963 r. Ak6ysatoBa JI.K. [3] Beigenunsia gBa Buga Demodex folliculorum longus u Demodex
folliculorum brevis. B HacTosi1iee BpeMs U3y4eHbl 0K0JIO 65 BUA0B napa3uToB. Ha yesioBeke MOryT
obutarts D. folliculorum, D. brevis u D. canis [4].

PoJib KJ1eled B IepMaToJIOrHYeCKUX 3a60/IeBaHUSIX YeI0BeKa IIMPOKO 06Ccyxaaetcs [5-8].

[lo HameMy MHeHU1O, [TBK siBA1sIeTCcs 0JHUM U3 K/I0YeBbIX KOMIIOHEHTOB 3allUTHON QYHKLIUHU
KOXKHBIX IOKPOBOB YeJIOBEKa, a ero HapyllleHre — TPUTTepoM JiJIsl HadyaJsla Ui 060CTpeHUs NaTo-
JIOTUH.

Lenb. Co3paTh 3D-Moziesib rUcTOreMaTUdeckoro 6apbepa koxu (I'TBK) auis usydeHus Jjioka-
JIM3alMHU Kielien poga Demodex.

MaTepI/laJIbI U MEeTOoAbI

Jns HarnsggHoro npejcrtaBaeHds poau [TBK B pa3BuTuu JepMaTHTa, acCCOLIMMPOBAHHOIO C
kJemamu poga Demodex co3gana 3D-mogenb ['TBK.

[locnepoBaTesibHbIE 3Talbl pa3pabOTKU MakeTa: co3JaHUe pucyHka 3D-Mogenu Ha Gymare,
KOMIIbIOTEPHOE MO/IeJIMPOBAaHME U BU3yasiM3alius 00'beKTa, NedyaTh Ha 3D-npuHTEepe, 11BETOIEpE-
Jlaya Ha TOTOBOM MOJieJIH.

Pe3ysibTaTbl M 06CYKAEeHHE

ITBK (Puc. 1) cocTOUT U3 CTPYKTYP CaJIbHO-BOJIOCIHOTO KoMIuiekca (1), kanuaasapoB (3) u
NPOCJOMKU COeIUHUTENbHON TKAaHU MEXAY HUMH (2).
Mel npeanosaraeM, 4To MapasuThl MOTYT NIPOHUKATh Yepe3 pa3IMyHble CTPYKTYpPbl KOMIJIEK-
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Ca, HO Jallle pa3pymarT CTEPXKEHDb BOJIOCA, BHYTPEHHEE U HAPYKHOE€ KOPHEBbIE 3IIMUTEJ/INAJIbHbBIE
BJ1araJjiniia.
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Puc. 1. Komnonenmut ITBK

Takxxe OHU MOTYT 06MTATh KaK B CaJIbHbIX 3KeJle3ax, TaK U 0NaJaTh B COEJUHUTENbHYIO TKaHb
WJIM B KallWJLISIPHBIA KpoBOTOK (Puc. 2).

Puc. 2. Tucmozemamuyeckuil 6apbep Koxcu
1. Mo3szogoe gewjecmso. 2. Kopkosoe seujecmeo. 3. Kymuky1bl 6HympeHHe20 KopHe8020 anumenuaabHo20
s/aaz2a1uwa u 8oa0ca. 4. BHympenHee kopHesoe anumeauaavHoe gaazaauuje. 5. HapysjcHoe kopHegoe
anumeauaavHoe saazaauue. 6. [lepmansHoe kopHegoe saazaauuje. 7. bazaavHas memopaua.
8. Pvixaas coeduHumebHass mkaMs. 9. Ipumpoyumel 8 KANUAASDE.

B aTOM c/iyyae 61M0JIOrMYeCKU aKTUBHbIE BellleCTBaA (aHTUTeHbI KJjellel posa Demodex v npo-
JYKTBI UX pacnazia) AeiCTBYIOT Yepe3 I0BEPXHOCTHbIE KJIeTOYHbIe PeLeNITOPhI, BbI3bIBasd MECTHbIE
Y CUCTeMHbIe peaklUHu. [IyTh, KOTOPbINA Napa3uThl MOTYT MPOXOJUTh OT CBOEU MepBUYHOM JIOKAIU-
3al1M 10 KPOBEHOCHBIX U JIUMpaTHYeCKUX COCY/I0B MT0Ka3aH ¢uoJieTOBOW TuHUeH Ha (Puc. 2).
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[lenetpanusa I'TEK yaie nporcxoauT noj BAUSAHNUEM ps/ia BHELIHUX U BHYTPEHHUX GaKTOPOB.
K nmepBbIM MOXXHO OTHECTH TpaBMaTHU3aLMI0 6apbepa napasuToM, JelcTBue YP uznyyeHus, Uc-
N0JIb30BaHUE JIEKAPCTBEHHBIX U KOCMETHUYECKUX CpeAcTB. Ko BTOPbIM — Ha/JlMuMe XpPOHUYECKUX
COMaTUYeCKUX NaTOJIOTHUM.

Bo/IbIIMHCTBO UCCIeJOBAHUN HallPaBJIeHO Ha KJIMHUYEeCKUe TPOSABJIeHUs JlepMaTHTa, aCCOLU-
MpPOBaHHOTrO C Kji1ewaMu Demodex. OfHAKO CyIeCTBYIOT pab0Thbl, KOTOpPbIE OMUCHIBAIOT MOP(OJI0-
ruyecKkre U3MeHEeHHs KOXKHU pU 3ToM 3abosieBaHuU. UcciegoBanue Porosa 10.U. v coaBT. [9] BbI-
SIBUJIO 6a30QHUJIbHbIe YaCTUYKH KJIellla B y4acTKaX KOXKH C COXpaHEHHOHW CTpyKTypoi. Jlokaniusa-
IIMA OCTAaTKOB Napa3WTa COBIaJajia C UX ePBUYHBIM MeCTOM 06WTaHus. [Ipy BocrmaniuTeIbHbIX
NOpa)XeHUAX 0TMeYasioCh nepudoKaJbHOE BOCNAJEHUEe PAa3HOM aKTUBHOCTH, YacCTO C MOBpeXx/e-
HUeM QOJUIUKY/ISIPHOTO 3MUTEJINS, C ero MOJHbIM pa3pyllieHHeM U BbICBOOOX/IEHUEM 3/IEMEHTOB
KJelia B iepMy.

A. P. Norgan u coaBT. [10] u3yuyuin U3MeHEHUsI KOXKU MPHU Mapa3uTapHbIX 3abosieBaHUAX. B
cJydae JleMoJieKo3a aBTOPbl HAa6GJII0/1a/ M BOCIAJUTEbHbIM HUHOUIBTPAT, COCTOAIMN U3 JTUMO-
[IUTOB, HEUTPOPUJIOB U TMFAHTCKUX KJIeTOK MakpodaraibHoi npupoasl. E. Bonnar u coaBT. roBo-
pPAT 0 BOSHUKHOBEHUHU I'PaHyJ/IeM KOXHU B CJIe/ICTBUE BO3/1eHMCTBUS XUTUHOBOI'O 3K30CKejeTa KJe-
11eH, a TaKXKe rUIepKepaTo3a U 3SNUTeHalbHOW rUnepnaa3vum n3-3a MeXaHU4eCcKoro 6J10KMpoBa-
HUS BOJIOCSAHBIX QOJIJIMKYJIOB U IPOTOKOB Ca/JIbHBIX kKeJie3 [11].

JlaBpuHeHko M.B. 1 coaBT. HaG/1I0ja/IU paclIUPEHUE U YTOJILEeHHEe CTEHOK COCY/I0B, 04aroByI0
JUMGOLUTAPHYI0, HEUTPOPUIBbHYIO U 303MHOPUIbHY0 HHOUIBTPALMIO, TUIIEPIIJIA3UI0 CaJIbHbIX
KeJie3 ¥ pa3pylueHue snuTeansa GOJIIMKYJI0B U 00pa3oBaHUe B iepMe LIUMCT U rpaHysieM [12].

BbiBO/J,

Coszpana 3D-mozennb I'TBK, koTopas momMoxeT U3y4YMUTh JIOKAJIM3aLUI0 Kiellerd poaa De-
modex B caJIbHO-BOJIOCSIHBIX KOMILJIEKCAX Y YeJIOBEKa.

JlutepaTtypa

1. Henle EG.]J. Demodex folliculorum. Ber. Verh. Naturf. Ges. Zurich. 1841.

2. Simon C. Uber eine in den kranken und normalen Haarsacken des Menschen Lebende Milbe. Arch. Anat. Physiol.
Wissensch. Med. 1842; 00: 218-237.

3. Akbulatova L. Kh. Patogennaia rol’ kleshcha Demodex i klinicheskie formy demodikoza u cheloveka [The patho-
genic role of the mite Demodex and the clinical forms of demodicosis in man]. Vestn. Dermatol. Venerol. 1963;
40(12):57-61.

4. Tlycroas K.H., IIpsiBuenko I'A., Hosgpuu B.JI. Ilpumenenne npemapara Jakapuug mis edeHNs AePMATATA,
acconympoBaHHOro ¢ Kremamu Demodex canis y yenoBeka (in vitro mccnenosanue). Jepmatonorus B Poccyn.
2018; 3:69-70.

5. Zhao Y.E., Hu L., Wu L.P, Ma ].X. A meta-analysis of association between acne vulgaris and Demodex infestation.
J. Zhejiang Univ. Sci. B. 2012; 13:192-202.

6. Forton F, Seys B. Density of demodex folliculorum in rosacea: a case-control study using standardized skin-surface
biopsy. Br. J. Dermatol. 1993;128:650-9.

7. Emucrparosa JLJI., Hectepos A.C., Ilotarypkuna-HectepoBa H.J. AkHenogo6HBbIe fepMaTO3bl, OCIOKHEHHBIE
nmeMoneko3oM. Ynl'y, 2018; 120 C.

8. Karincaoglu Y., Tepe B., Kalayci B., Atambay M., Seyhan M. Is Demodex folliculorum an aetiological factor in se-
borrhoeic dermatitis? Clinical and Experimental Dermatology. 2009; 34(8):516-520.

9. Poros 0.11., Kysapmenko-Mocksuna 10.A. IIpucyTcTBre ieMofieKca B KOXKHBIX OMOIICHAX YenoBeka B cOopHuxe:
Caxaposckue urenus 2017 ropa: skomormdeckre mpobmemsr XXI Bexa. MaTepuansl 17-11 MeX[yHapOZHOI
Hay4HOI1 KoH(epeHuym. B 2-x yacTax. [Tog obeit pegakiueit C.A. MackeBuya, C.C. ITo3nsxa. 2017; c. 208-209.

10. Norgan A.P. Pritt B.S. Parasitic Infections of the Skin and Subcutaneous Tissues, Advances in Anatomic Pathology.
2018;25(2):106-123 doi: 10.1097/PAP.0000000000000183

11. Bonnar E., Eustace P., Powell FE.C. The Demodex mite population in rosacea. J. Am. Acad. Dermatol. 1993;28(3):443-
448. doi:10.1016/0190-9622(93)70065-2

12. JlaBpunenko M.B., PeBenko JK.A. CoBpeMeHHbIe IpefcTaBAeHNs O OMOIOTUY, SIVEMIOIOTUY, TTaTOTeHe3e U
K/IMHUKe feMopiekosa // Knuundeckas nngexronorys u napasuronorus. 2013; 4(07):118-126.

166



KOPPEJISILMOHHBIE CBA3U MEXKAY CTPOEHUEM MEXKE/JIYA0YKOBOM
IEPETOPOJKHU U CTPYKTYPHOM OPTAHU3ALIMEHN TPOBOJAIIEN
CHUCTEMBI CEPALIA IIOJAOB YEJIOBEKA
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Abstract

CORRELATION LINKS BETWEEN THE STRUCTURE OF THE INTERVENTRICULAR SEPTUM AND THE
STRUCTURAL ORGANIZATION OF THE CONDUCTING SYSTEM OF THE HEART OF HUMAN FETUSES

Background: given the requests of practical medicine and the development of fetal surgery, knowledge of indi-
vidual variability of the structure of the cardiac conducting system parts is becoming of great importance.

Material and methods: 149 human fetal heart preparations of 12 - 32 weeks of development had been pro-
cessed by common morphological methods for topography and the parameters of the atrioventricular node, the
atrioventricular bundle, its right and left bundles in relation to the structure of the interventricular septum parts
(snus, trabecular, cone).

Results: a variability of linear dimensions and the sinus part shape of the interventricular septum determines
different lengths of the atrioventricular bundle and the angle of its position in fetuses of the same term of develo-
pment.

Conclusions: 1. Variants of anatomical correspondence of the conducting system and the heart are formed in
the intrauterine period.

2. The atrioventricular bundle and the sinus part of the interventricular septum make up a correlation pair.

3. Variability of linear dimensions and shapes of the sinus part determines in fetuses of the same age a different
length to the anatomical bifurcation and magnitude of the angle position of the atrioventricular bundle.

Key words: fetus, heart, the conducting system.

BHHUMaHMe K UHAUBU/yaJbHOU M BO3pAaCTHOM M3MEHYMBOCTHU CepAla MJoja yesoBeKka 06y-
CJIOBJIEHO MOsiBJeHHeM (deTaJbHOW MeJWLIMHbl — HOBeHIlero HampaBJieHUsl COBPEMEHHOW Me-
JULHUHCKOM Haykd. HoBble MarHoCTU4YeCKUe TEXHOJIOTUHU CJesad JOCTYIIHOW BH3yaJU3aluio
CTPYKTYp cepAla y mioza. JluarHocThKa BpPOXK/AEHHBIX MOPOKOB CepAlla BO3MOXKHA € 16 Hezeb
BHYTPUYTPOOGHOI'0 pa3BUTHUS.

B nuTepaType onvcaHbl BpOXK/eHHble HApyLUIeHUd pUTMa cepAua. PaHHee BbisiBJIeHHE CTPYK-
TYPHBIX aHOMaJIUH cep/ilia MO3BOJISIET MOBBICUTH KAY€CTBO HEOHATOJ0TMYECKOW MOMOIIU U YMEHb-
IIUTb MJIaJleHYeCKY0 CMEPTHOCTD. B 3apybeKHbIX KIMHUKaX He TOJIbKO OCYILleCTBJIAIT XUPYPru-
YeCKy10 KOPPeKI U0 BPOXKAEHHBIX IOPOKOB cep/ilia B IEPBbIE YaChl TOC/IE POXKEeHHUS pebeHKa, HO
Y ONIEpUPYIOT Ha cepAle mioza «in uthero”.

OnepaTyBHbBIE BMeLIATeJbCTBA, OCYLeCTBJIsAeMbIe C L1eJIbl0 KOPPEKLUY BPOXKAEHHbIX IOPOKOB
cepAla y maoja, TpebyoT 3HaHUSI aHATOMUM ero CTPYKTYpP, B TOM UMCJIE, MEXIKeNTyL0YKOBOH Tie-
PEropoAKu 1 MpOBOASIIEN CHCTEMBI.

Iles1b pa6oThI - U3yYUTb KOPPEJIALMOHHbIE CBA3U MeX/y CTPO€HUEM YacTel MeXGKeayA04KO-
BOU Meperopoiku (CHHYCHOM, TpabeKy/AIPHOU ,KOHYCHOM) U CTPYKTYPHOU OpraHusalueu npoBo-
JA1e CUCTeMbl cep/ilia MJI0/10B YeJloBeKa.

MaTepuas 1 MEeTOAbI

Ha 149 npenapaTtax cep/lia JIoZ0B Yesi0BeKa 12 - 32 HeZie 1b pa3BUTHSA 00 e PUHATBIMU MOD-
bosi0orMYecKMMU MeTOoJlaMU H3y4deHbl Tonorpadusa U napaMeTpbl NpeAcepAHO-KeayJ04KOBOTO
y3J1a, OJHOUMEHHOT0 My4Ka, ero NpaBoi U JieBOM HOKEK BO B3aUMOCBSI3U CO CTPOEHUEM 4YacTeil
MEXOKeTyZI0YKOBOU Meperopoiku (CHHYCHOH, TpabeKy/IsIpHOU, KOHYCHOM ).

Pe3ynbTaThl

Mexcoxeyj04KoBas Neperopojika — 0lHO U3 HauboJiee BaXKHbIX 00pa3oBaHUM cepAua. [lo mex-
JlyHapoJHOM aHaTOMU4YecKol TepMuHosioruu (2003., M. «MeauuHa») BblAeAS0T JUIIb MbILIEY-
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HYI0 Y llepenoHyaTyto ee yacTu. OxHako psaj uccaenonaresei (CuneB A.®., Kpeimckuii JI./L., 1985;
Anderson R.H., Becker A., 1983; Goor D.A., Edwards J.E., 1970) MbllIeyHy0 YacTb MeEXXKeay104-
KOBOU MeperopoiKy, UCX0/Isl U3 3MOPUOHANIBLHOTO PAa3BUTHS, IO Pa3/esiloT Ha CUHYCHYIO (BXO/-
HY10), TpPabeKyJISIPHYI0 U KOHYCHYIO (BBIXOZHY0) YaCTH.

[IpefcTaBiseT MHTepec U3yyeHre GOPMbI U JIMHEHHbBIX pa3MepOB CUHYCHOM YacTH MeXOKesly-
JIOYKOBOW IeperopoKu Kak CONpsXKeHHOU C 3KeJTyZ,04KOBOM 4acCThIOo Mpe/icepAHO-KeTyJ04KOBOI0
nydyka. /[l MopdoMeTpUYeCKHMX U3MepeHUM 4YacTed MedOKeJNyJJ0YKOBOW MeperopofKu BakKHO
onpeJe/IMTh UX FPAHULLBIL.

['paHUIbI CHHYCHOM 4aCTHU CO CTOPOHBI NIPABOTo eJy04Ka COOTBETCTBYIOT IepPeropo04YHOU
CTBOPKE TPEXCTBOPYATOrO KJIallaHa U ee CyXOXKUJIbHBIM XopzAaM. C3aii CUHYCHas YacTb OrpaHuye-
Ha npaBbIM GUOPO3HBIM KOJIbIIOM, COOKY U CIlepe/iM OHa OT/ieJieHa OT Nepe/iHel NeperopoiKu 3a-
JIHUM KpaeM Neperopo/l04HO-KpaeBou TpabeKyibl.

Onpepensnvchk popMa ¥ napaMeTpbl CAHYCHOM YaCTH NPaBOM CTOPOHbI MEXKeNy[04KOBOH Ie-
peropo/iku. [losrlyyeHHble TPU U3MepeHUHN abCoNI0THbIE [UPPOBble 3HAYEHUS IepeBOU/IN B COOT-
HollleHUsl. U3yyeHHe BO3MOXKHOUW BO3pacTHOU TpaHdopmaluu GopMbl CUHYCHOM 4acTH, ee CBSI3U
C UH/EKCOM CepAla NIPOBOAUJIOChE MyTEM COCTaBJIeHUA TA0OJINL, CONPS)KEHHOCTH U UCII0JIb30BaHUA
x* - kpuTepus [upcoHa.

B 13-32 HeziesiM BHYTPUYTPOOHOTO PAa3BUTUS YACTH MEXKKeTYJ0UYKOBOH Meperopo/ik1 Ha npa-
BOU U JIEBOY ee CTOPOHAX HEMPONOPLHOHAJIbHO PAa3BUTHI.

Y n100B 0HOT0O BO3pacTa € O4MHAKOBBIM COOTHOLIEHUEM MexX/y LIMPUHOW U JJIMHOU cepALa
BbISIBJIEHbI pa3Hble KOJIMYeCTBEHHbIe XapaKTePUCTUKHN OJJHUX U TeX e YacTel Mex KelyL04KOBON
neperopojiku. B npenaparax cepua niof0B 04HOr0 BO3pacTa C OJMHAKOBBIM UH/EKCOM O06Hapy-
»KeHbI pa3Hble GOpPMbl CUHYCHOM YaCTU: KBaJipaTHasl, MPSMOYToJibHas, MITUYTOJbHAs.

[Ipu npsiMoyToJibHOU PpopMe CUHYCHOM YacTH ee IMUPUHA: a) HE3HAYUTEJIbHO NMPe06sIajlaeT Has,
JauHoi (B 1,1-1,14 pa3sa); 6) npeBbliaeT AauHy B 1,2 — 1,25 pasa, pezako B 1,5 pasa.

TlyTeM cocTaBieHUs TabJIML, CONPSXEHHOCTH U BEIYMC/IEHHUA X° yCTAaHOBJIEHO, YTO 9acTOTa pac-
npejiesieHus OT/eJbHbIX GOPM CHHYCHOM YacTH He 3aBUCUT OT BO3pacTa U UHJeKca cepaua. Oau-
HaKoBas ¢opMa CUHYCHOM YaCTH OTMeYeHa IPU pa3HbIX UH/EKCaX cep/lia C pa3HbIMU KOMOUWHAI Y-
SIMU COOTHOLLEHUS MEX/y AJMHOMN OT/IeJI0B IPUTOKA U OTTOKA KeJYJ0YKOB.

BapuabesibHOCTbJIMHEHHBIX pa3MepPOoB U GOPMbl CHUHYCHOM YaCTH MEXKKEJTYI0YKOBOH ITeperopo/i-
KM 00yCJIaBJMBAIOT Y MJIOZ0B OJJHOTO CPOKA Pa3BUTHS Pa3HyI0 AJIMHY IpeJcep/HO-KeJy0UKOBOT0
Iy4YKa ¥ BeJIMYMHY yTIJia ero MoJioKeH!s 0 OTHOLIEHHUIO K TOPU30HTa/IbHOM MJIOCKOCTH.

Y nionoB 16 - 18 Heie1b pa3BUTHS NPeACEPAHO-KENYA0UKOBbIH Y3€J OTHOCHUTEJ/IbHO 6GOJIbIIOH,
ero oBepPXHOCTHAs U IJy60Kas YacTHU CAUBAIOTCA B e/lUHOe o6pa3oBaHue. [Ipu kBajapaTHOU dop-
Me CUHYCHOM YacCTHU NpeJcepAHO-KeNyJ0UYKOBbIN y3eJl UMeEeT TPEYTOJIbHYI0 UK 0BAJIbHYI0 GOopMYy,
pacrnoJioKeH B COeJUHEHUU MeXIIpe/iCepJHOU U MexKeyZ,04KOBOH [eperopo/iok cep/Lia, Knepe-
JI1 OT OTBEPCTHUS BEHEYHOT' 0 CUHYCa.

[IpeacepAHO-KeNyA0UKOBbIA MyYOK HAXOJUTCS Ha BEPIIMHE MbIILIEYHOT0 'Ppe6HS CHHYCHOM Ya-
cTy noz, yriioM 202 K TOpU30HTA/IBHOM IIJIOCKOCTH. YTOJI OTX0XK/€HUA NPaBOM U JIEBOU HOXEK OT
npejicepAHO-KeayaouKoBoro nydka 902. [lepeiHUM Kpall HaYaJIbHOM YaCTH HOXEK CJIerka BbIIy-
KJIbIM KIlepey.

[Ipy npsiMoyrosibHOW ¢popMe CUHYCHOM 4aCTHU Ha IPaBOM CTOPOHE MeXOKeTyL04YKOBOH Nepero-
POAKM Npe/iCepAHO-KeayA0UKOBbIN y3eJl pacnoJiaraeTcs Knepeau oT OTBEPCTHUSI BEHEYHOT' O CUHY-
€a, YBeJINUMBAETCA YroJ OTXOXK/JEHUsSI OT My4YKa NpaBod U JieBoM Hoxek o 1102-1309, MmeHseTca
KOHUrypalus nepejHero Kpas HauaJbHbIX YacTel HokeK. OHU CTaHOBATCS BOTHYTBIMU KIlepeJu.

[Ipu naTuyroibHON popMe CHHYCHOW YaCTH NMPaBOW CTOPOHBI MEXKeTy/J04YKOBOM Meperopo-
KM, HEMPOMOPIIMOHAJIbHOM OTHOIIEHUHN ee NMapaMeTPOB C TPabeKy/JsIpHOM U KOHYCHOM 4acTSIMH
npe/icepAHO-KeayA04YKOBbIM y3€eJ pacloJsIoKeH Y OTBEPCTUSA BEHEUHOT0 CUHYCA. YTOJI MOJI0KeHU
npe/cepAHO-KeNyA04KOBOTO My4YKa 0 OTHOLUIEHHUIO K TOPU30HTA/JIbHOU IJIOCKOCTH YBEJIUYMBAET-
ca 10 459, HayaJIbHbIe YacTH HOXKeK 00pa3yoT ¢ My4ykoM yribl 1602-180°.

Haubosibiias AjiMHa npejcepAHOo-KeJyJ0UKOBOro y4yKa OTMeueHa Ipy NATUYTro/bHOU popMe
CUHYCHOM 4YaCTH, HAaUMeHbIIIas — MPU KBA/[PATHOH.
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B pe3ysibTaTe NpoBeeHHOW PabOThl YCTAHOBJIEHO, YTO HE3ABUCHMMO OT BO3pacTa B Ipe- U MOCT-
HaTaJIbHOM IIepHO/IaX OHTOreHe3a CYILeCTBYIOT aHaJIOrMYHble BAPUAHTBI CTPYKTYPHOM OpraHu3a-
LIMU CepALia, T0-BUAUMOMY, 3aBUCALIMe OT reHeTU4eCcKUX ¢pakTopoB. [losiyyeHHbIe JaHHbIE He MO/ -
TBepkJaloT BbIBOJOB [3. PanbkoBckoro, N.U. BepumBuan (1982) o nocTossHCTBe pa3MepoB 4a-
CTel MexXOKesyl04YKOBOU Neperopo/ikyi y HOBOpOX/JeHHbIX. BMecTe ¢ TeM, MaTepuasbl paboThbl Co-
BNAZIAI0T C pe3y/IbTaTaMHU YKa3aHHbIX aBTOPOB O HE3aBMCUMOCTHU COOTHOILEHUH Mex/Jy napame-
TpaMU YacTel MeXIKeJyJI0YKOBOM NMeperopoKu OT pa3MepoB cepana. C 12 Heaeslb BHYTPUYTPOO-
HOI'0 pa3BUTHSA COOTHOILIEHUS MeXAy JJIMHOW OT/e/IOB IPUTOKA U OTTOKA XKeJIYJA04YKOB aHaJIOTrU4-
HbI TAaKOBBIM B [I0CTHATaJIbHOM [1IePHUO/ie OHTOreHe3a.

YcTaHOBJIEHO, YTO Npe/CEPAHO-KENYA0UYKOBbIM MYYOK U CHUHYCHAsl YacCTb MEXIKeayL404KOBOH
Neperopo/iKu y MJI0/0B, KaK U y B3pocibix awoaen (CuneB A.D; JI.JI. Kpeimckuii; 1985) o6pasyoT
KOppeJIALUOHHY0 Napy. AHaTOMHUYEeCKHe XapaKTEepPUCTUKU IpeJcepHO-KeJNyJ0UYKOBOr0 NMy4ykKa
cleflyeT UHTepPIpPeTUPOBATh C yYETOM CTPOEHHUS 3TOM YacTU. BMecTe ¢ TeM, luana3oH H3MEHYUBO-
CTH JIMHENHBIX pa3aMepoB U GOPMbl CUHYCHOW 4aCTH HEOJJMHAKOB.

[Ipu ogHOM U TOM e GopMe CUHYCHOM 4aCTH (IPSIMOYTOJIbHOM) OTMedyeHa BapruabesbHOCTb 3Ha-
YeHUU ee LIMPUHBI U JJIMHbL. U3MEHYUBOCTb COOTHOLIEHUS MEX/Y YKa3aHHbIMU IapaMeTpaMu pu
NpsAMOYToJIbHOM popMe CMHYCHOM YacTH 00yc/aB/MBaeT BapuabesJbHOCTb AJIMHbBI IpeJjcepAHo-
»KeJIYJJ0YKOBOTO My4yKa /0 aHaATOMUYeCKOW 6udypKalMu B Mpejiesiax OJHOM BO3PAaCTHOU IPyIIHbI.

YCTaHOBJIEHO, YTO NpPEeACEPAHO-KENYA0UYKOBbIA MY4YOK M CHUHYCHas 4aCTb MeEXGKeJy[04KO-
BOW Neperopo/iku y MJoZ0B 06pa3yoT KOppeasMOHHYIO napy. AHaTOMHUYeCKHe XapaKTepUCTUKHU
npe/cepAHO-KeNyA04YKOBOTO My4yKa CJelyeT UHTepPIpeTUPOBATh C Y4eTOM CTPOEHUS ITOU YaCTH.
dopMa CMHYCHOU 4aCTH, COOTHOLLEHHE ee NapaMeTPOB MOTYT ObIThb B3IThl B KaueCTBE KpUTePUS
JU11 IPeBEHTUBHOM OLI€HKH JIJIMHBI IPeJCep/IHO-KEeNYL0YKOBOT0 NMy4YKa MPY 06bIYHOM U aHOMaJlb-
HOM Pa3BUTHHU CepAla 6e3 npeJBapUTeJSbHOTO ero BblJleJIeHUs.

YcTaHOBJIEHO, YTO MPU NPSAMOYTroJbHON GOpMe CHHYCHOW YacTU MeX»KeJyJ04YKOBOU Iepero-
POAKM AJIMHA NpecepAHO-KeNYJ0YKOBOI0 My4yKa 0 aHaTOMUYeCKON 6udypKaluu yBeJMirBaeT-
Cs Ha OZJMHAKOBYO BeJIMYMHY IPY HOPMaJIbHOM Pa3BUTHHM Cep/ilia U IIPH €ro BPOK/JeHHbIX IOPOKaX
10 Mepe U3MEeHEHHU COOTHOIIEHUS MeXAY IUNPUHOW U JJIMHOW 3TOM YaCTH.

[Ipu npoBeJeHUU KCCIeJOBaHUSI 0OHAPYKEHO, YTO COOTHOILEHUE MEXAY AJIUHON NEeHEeTPUpPY-
I01leN U AJIMHOM 2KeJyJ0UKOBOM YacTel My4yKa pa3/iMiHO NPU pa3HbIX TUIIAX aHATOMUYECKOI0 CO-
OTBETCTBHS POBOJSILEN CUCTEMBI U CepALLa. Y MJI0A0B AJMHA NpeJCepLHO-KeNyL04YKOBOr0 y4YKa
yBeJIMYUBAETCSl pABHOMEPHO U NMapasljieJibHO BO3PACTy HE3aBUCUMO OT TonorpadpoaHaTOMHUY€eCKO-
ro TUIIA IPOBOAALLEN CUCTEMBI CepALia.
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Abstract
ANATOMIC AND HISTOLOGICAL FEATURES OF THE WILLISIS CIRCLE WHEN ANEURISM RISES
N.A. Trushel, N.I. Nechipurenko, 1.V. Bochan

Objective: To define variants of the Willi’s circle and also structural features of the vessel walls at the site of
aneurysm location in people who died from ruptured aneurysm to identify risk groups for cerebrovascular disease.

Material and methods: The structure of cerebral vessels of 12 people at the age from 17 to 69 of both sexes
who died from subarachnoid hemorrhage of aneurysmal genesis was examined due to macro-microscopical and
clinical methods. Histology slides of cerebral arterial walls of aneurysm area were stained with hematoxylin-eosin
and Mallory’s technique and then were examined.

Results: Variants of the Willi’s circle and morphological features of vessel walls located in aneurysm formation
area in people who died from aneurysm rupture are shown in the article.

Conclusion: Not classic variants of Willi’s circle, fibromuscular dysplasia of the medial type and atherosclero-
tic changes of vessel walls contribute to aneurysm occurrence in cerebral vessels.

Key words: Brain, cerebral arterial circle (Willi’s circle), arteries, aneurysm.

BBegeHue. OCHOBHBIMU NIPUYMHAMU 00pa30BaHUs apTepUabHbIX aHEBPU3M B COCY/|ax I'0JIOB-
HOT'0 MO3ra, [10 JAHHBIM JIMTepPaTyphl [1-6], ABAg10TCI MOpdoIOoruYecKre U3MEHEHUS CTEHKH ap-
TepUH, reMoJMHaMHU4YeCKHe 0CO6EHHOCTHU B COCYy/laX apTepHUaIbHOI0 Kpyra 60Jbioro Mmo3sra (Buui-
JIu3ueBa Kpyra), IpUBOJsAILHE K MeXaHUYeCKOMY MOBPEX/AEHUI0 CTEHKHU cocyAa, 601€3HU coeiu-
HUTEJIbHbIX TKaHEW U aTepOCKJIepOTHYeCKHe u3MeHeHUs. [1o JaHHBIM BCKpBITUH [2, 5] apTepu-
aJIbHble aHEBPU3MBI B COCYZ,ax F0OJIOBHOI'0 MO3Ta BcTpevaroTcs B 1-5% ciy4daes.

[eMoayHaMUuYecKre 0COGEHHOCTH B COCY/IaX FOJIOBHOTO MO3ra I10 JaHHbIM Y4YeHbIX [1-6] MoryT
6bITh 00yCJI0BJIEHbl BApUAHTAMM CTPOEHUS BUJIM3KeBa Kpyra. Tak, MU3BeCTHO, YTO HEpaBHOMeD-
HOe pacnpe/ieJieHre TOKa KpOBHU MPU OlNpeJieJIeHHbIX BApUaHTaX aHaTOMHUU COCYZ0B MO3Tra MOXKEeT
NPUBECTU K BOSHUKHOBEHHIO aHEBPU3M COCYZI0B, pa3pbiB KOTOPBIX MOXKET MPUBECTH K JIETAJbHO-
My ucxoay [2, 5]. B BUn1n3rneBoM Kpyre paKTHUYeCKHA HET ONTUMaJIbHbBIX YIJIOB pa3BETBJIEHHUS CO-
cyZioB (65°-75°), mpu KOTOPBIX KPOBb MPOXOJUT MECTO CTEHO033a, BbBI3BAHHOE HAJTMYMEM UHTUMAJIb-
HBIX YTOJILEHHUH (aTepOCKIepOTHYECKUX OJISIIEK) B MECTAaX pa3BeTBJIEHUs COCYA0B Kpyra, C MU-
HUMaJIbHBIMHU 3HEPreTHUYeCKMMU NoTepsiMHU [5]. MakcuMalbHOe MexaHU4eCcKoe BO3/eMCTBUEe Ha
CTEHKY allUKaJIbHOTO yIya 6udypKaluu MO3rOBOT0 y4yacTKa BHYTPEHHEW COHHOM apTepUH C yde-
TOM UMEIUXCS 3/IeCb UHTUMAJ/IbHbBIX YTOJIIEHUH, BO3HUKAET NMpH yriiax ot 80° 1o 110°, To ecThb
IpU yIJlaX, KOTOpble UMEIT MECTO B BUJIJIM3UEBOM KpPyre, 0COOEHHO B IIepeJJHEM €ro OT/eJIE.

B cBA3U ¢ BbILIEU3JI0KEHHBIM, LleJIbI0 UCC/IeI0BaHUSA IBUJIOCh YCTAaHOBJIEHHE BAPUAHTOB CTPO-
eHUs1 BUJIJIM3MeBa KPyra, a Takke Mopdosoruieckux 0CO6EHHOCTEN CTEHKU COCY/I0B B MecTe 06-
pa30BaHKSA aHEBPU3Mbl Y YMEPIIUX OT pa3pbiBa apTepHaIbHbIX aHEBPU3M.

Martepuaa u MeTOAbl. MaKpO-MUKPOCKONIMYECKHU U KJIUHUYECKHU UCCIEJOBAHO CTPOEHUE COCY-
JI0B TOJIOBHOT'O M03ra y 12-u yMeplIuX JIloJiel OT CybapaxHOUJaJIbHOTO0 KPOBOTEYEeHUS aHEBPU3-
MaTHU4YeCKOro reHesa B Bo3pacTe oT 17 10 69 jieT pa3HOro 1oJia, KOTopble MPU }XKU3HU JIeYUJUCh B
PHIIL HeBposioruu 1 Helipoxupypruu r. MUHCKa, a mocJjie CMeEpPTH ObLJIM A0CTaBJieHbl B [opojckoe
KJIMHUYECKOE NMaTOoJIor0aHaTOMUYecKoe 610po» I. MuHcka. [locie u3ydyeHuss BapuaHTa CTpOEHUS
BUJIJIU3MEBA KPyTa, ObLJIK U3y4YeHbl TUCTOJIOTUYEeCKHe NIpenapaThl CTEHKU COCYA0B apTepUi Mo3ra
B 00J1aCTH aHeBpU3MbI. ['McToIornyecKkre npenapaThl 6bIIM OKpallleHbl FeMaTOKCUINH-303UHOM
v 1o Masiopu.
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PesynbTaThl M 06CYyXaeHUe. B pesynbTaTe ucciaejoBaHUs BapuaHTa CTPOEHUs BUJIJIM3UEBA
Kpyray 12-u yMepIlUX OT pa3pblBa aHEBPHU3Mbl MO3TOBBIX apTEPUN ObLJIO YCTAaHOBJIEHO, UTO y 11
YyeJIOBEK BBISBJISAETCSA HEKJIACCUYECKUM BapUaHT CTPOEHUS KPyra, y OJHOr0 yMepllero BapUaHT
CTPOEHUS apTePHUabHOT0 Kpyra HEBO3MOXKHO ObLJIO ONIpe/iesIUTh. Bbl/IU BISIBJIEHBI BCE UMEIOILH-
ecsl aHeBpU3MBI B IIpe/iesiax BUJJIM3KeBa Kpyra, MECTO pa3opBaBlilelicsi aHEBPU3MBbI, a TaKKe yCTa-
HOBJIEHBI MOpdOJIOrHYecKre 0CO6EHHOCTH CTEHKU COCY/ia B MeCTe pa3opBaBLIEKCs] aHEBPU3MBI Y
yMepIIUX JIIOJEH.

AHanusupys noJsiydeHHble JJaHHbIE, YCTAaHOBJIEHO, YTO aHEBPHU3MbI B COCY/lax '0OJIOBHOI'O MO3ra,
KaK [PaBUJIO, BbISBJSIIOTCS B MIpeJieiax BUJIJIM3KMeBa Kpyra: B MecTe Coe/JUHEHUs IepeJHUX MO3To-
BbIX apTepPUH, pa3BeTBJIEHUs MO3TOBOT0 OTpe3Ka BHYTPeHHEN COHHOM apTEPHUU HAa KOHEYHbIE BETBY,
pasjesieHus1 6a3uIIpHOM apTepUH Ha 3a/lHUE MO3TOBble apTePUH U B 06J1aCTH CJIMSIHUSA I03BOHOY-
HbIX apTepUil B 6a3UJISIPHYI0 apTEPHIO, YTO 00YCI0BIEHO reMOJHMHAMHUYEeCKUMU 0COOEHHOCTSMU.

[Ipu vccien0BaHUY BapyaHTa CTPOEHUS apTepUabHOTO Kpyra 60/IbLIOr0 MO3ra U MecTa 00-
pa30BaHUA aHEBPU3MbI YCTaHOBJIEHO, 4TO B 40% ciy4aeB o6pa3oBaHue U pas3pblB aHEBPU3MbI
IPOU30IIJIN B MeCTe HEKJIAaCCUYECKOT0 COeIMHEHUS apTepuid BULJIM3MeBa Kpyra. Tak, Hanpumep,
aHeBpHM3Ma 00pa30BaJach B llepe/iHeM OTAeJle BUJIM3KMeBa Kpyra IPU HeKJ1aCCU4eCKOM BapUaHTe
COCy/Zl0B — nepeJiHel TpuypKal UK JeBOKM BHYTPEHHEN COHHOW apTePUH.

B 60% csiydyaeB 06pa3oBaHHe aHEBPU3MbI IPOU3OILJIO HE B MECTE HEKJIACCUYECKOT0 COeIuHe-
HUS COCYZ,0B BUJIIM3MEBA Kpyra.

Tak, HanpuMep, aHeBpU3Ma 06pa3oBaJiacb B MeCTe pa3BeTBJIEHUsS MO3TrOBOT0 yyacTKa JIeBOU
BHYTpEeHHEeN COHHOW apTepHH, IPU 3TOM HeKJIacCUYeCcKoe CoeJUHeHUe COCy/0B HabJ04al10Ch B
MecCTe Coe/JUHeHUs NepeJHUX MO3TOBbIX apTePUH.

B xoze uccnefoBaHMS YCTAHOBJIEHO, UTO apTepUaibHble aHEBPU3Mbl UMEIT MELIOTYATYIO
bopMy, pacnosioKeHHY0 HECUMMETPUYHO, YTO CBSI3aHO, KaK PaBuUJIo, C pa3HbIM JUaMeTpOM /Jj0-
YyepHUX cocyzoB. Ha Bepxyllike CTEHKH aHEBPU3Mbl HAa6JI0/1a/10Ch UCTOHYEHHE MeIUHU C 3aMellle-
HHUEM TIJIaJIKOMBILIEYHBIX KJIETOK COeJMHUTENbHON TKaHblO, ICTOHYEHUE BHYTPEHHEH 3/1acTUYe-
CKOUM MeMOpaHblI.

B cTeHke apTepuu (B 06J1aCTH aHEBPHU3Mbl) 0OHAPY>KeHbI MPU3HAKH TOJbKO GUOPOMYCKYJISP-
HOUW JJUCIJIAa3UHU COCYA,0B MeguiiHoro Tuma B 12,5% ciy4aeB, coyeTaHrve GuOpPOMYCKYJISIPHOU AHC-
IJIa3UM U aTEePOCKJIEPOTUYECKHUX U3MeHeHUN — B 37,5% c/iyyaeB, TOJIBKO aTePOCKJIEePOTHYECKUX
n3MeHeHUH - B 50% ciyyaes.

Pa3pbIB aHeBpU3MbI BO BCEX CJIy4dasix MpoU3olles B Bo3pacTe 45-69 sneT, kpoMe ofgHOro — B 17
JleT. B mocsieiHeM ciy4dae y vccielyeMoro B CTeHKe COCy/ia BO3Jle aHeBpU3Mbl Ha0J110/ja/1acb TOJIb-
K0 GUOpPOMYCKyIsipHAsA JUCIJIa3Us MeJUIHOr0 TUIA.

3aksoyeHue. TakuM 06pa3oM, MOPGdOJOTHIYECKUMHU NPeINOChlIKAMHA BOSHUKHOBEHHS aHEB-
pu3M B cocyfax BusinusueBa Kpyra yesoBeKa SIBJSAIOTCA: HEKJIACCUYeCKHWe BapUaHThl CTPOEHUA
BUJJIM3UeBa Kpyra, GUOpoMycKysipHas JUCIJIa3usl MeJUMHOTO0 THUIIA U aTepOCKJepOTHYEeCKUe
M3MeHEeHUsI CTEHKH COCY/I0B.
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Abstract

THE INFLUENCE OF GROWTH HORMONE ON THE CONDYLOUS
PROCESS OF THE LOWER JAW (REVIEW)

Abstract. Background: growth hormone stimulates longitudinal growth of human bones, including the maxil-
lofacial region. The effect of growth hormone on the growth of the mandibular condylar process is not well under-
stood. This article is relevant for understanding the effect of growth hormone treatment on craniofacial structures.
Purpose: to assess the effect of the growth hormone of the pituitary gland on the condylar process of the lower jaw.

Material and methods - analysis of literature.

Results: Growth hormone is produced by somatotrophs of the anterior pituitary gland under the control of the
hypothalamus. Growth hormone is the main hormone that stimulates linear growth. It promotes longitudinal bone
growth, differentiation of internal organs, and development of muscle tissue. The main effects of growth hormone
at the bone level are to stimulate cartilage growth and protein synthesis. Growth-stimulating effects of growth
hormone are mediated through insulin-like growth factor, which is synthesized mainly in the liver under the in-
fluence of somatotropin. Growth hormone and IPFR-I affect bone metabolism, including effects on bone modeling
and remodeling, have a pronounced effect on the metabolism of bone structures in the craniofacial region, and are
the main regulators of postnatal growth and development. The condylar cartilage of the mandible is classified as
fibrous cartilage, and the most superficial layer of the condylar cartilage is dense fibrous tissue. Condylar cartilage
adapts to environmental influences and therefore alters chondrogenesis or endochondral ossification.

Conclusions: 1.with the injection of the hormone, the increase in the growth of the lower jaw. 2.The length of
the head of the lower jaw increases. 3. The nature of the growth of the lower jaw, treatment of somatotropic insuffi-
ciency and underdevelopment of the jaw.

Key words: growth hormone, mandibular condyle, insulin-growth factor-1.

AKTyalBbHOCTBH

CoMaTOTpONHbIM TOPMOH MPOAYyLUpYyeTcs coMaToTpodaMu mnepefHed oM runodrsa mnof,
KOHTpPOJIEM rUNoTaj1aMmyca. [OpMOH pocTa fIBJIsIeTCSI OCHOBHBIM T'OPMOHOM, CTUMYJIMPYIOLIAM JIU-
HeWHbIN pocT. OH CIIOCOBCTBYET MPOA0JbHOMY POCTY KocTel, uddepeHIIMpOBKe BHYTPEHHUX Op-
raHOB, Pa3BUTHIO MbIIIEYHON TKaHHU.

OcHoBHbIe 3QPeKThl COMATOTPONHOIO0 TOPMOHA HAa YPOBHE KOCTHOW TKaHU COCTOSIT B CTUMY-
JISILIMY pOCTa Xpsllla M CHHTe3a 6esika. PocTocTuMynupyloujde Bo3AelCTBYS FTOPMOHA poCTa OMo-
CpefyIoTCcs yepe3 UHCYJIUHONOoL06HbIM pakTop pocTta (UIIDPP-1), KOTOphIN CHHTE3UPYIOTCA IJIaB-
HbIM 06pa30M B Ie4YeHHU M0/, BJIMSIHUEM COMATOTPONMHA [2].

[opMmoH pocta 1 UIIPP-I BausoT Ha MeTab60/iM3M KOCTHOM TKaHM, BKJIOYas BO3/eHNCTBUE HA
NpOLeCChl MOJEJUPOBAHUSA U PEMOJEJUPOBAHUSA KOCTH, OKa3bIBAlOT BbIPaXKEHHOE BJIMSIHME Ha
MeTab0JIM3M KOCTHBIX CTPYKTYP YepenHO-JIULEeBOM 06J1aCTH U AABJSAKTCSI OCHOBHBIMU PETY/ISATO-
paMM OCTHATAJbHOT'O POCTa U pa3BUTHA [1].

M3MeHeHUs cekpeniu coMatotponuHa u UIIPP-I, npoucxoasime c Bo3pacToM, COPOBOXAA-
I0TCS IPOTPeCCUPYIOILEHN TOTEPEN MBILIEYHON MacChl U CUJIbI, CHUXKEHMEM GU3UYeCKOM paboTocmo-
COOHOCTH, YBeJIMYEHHEM )KUPOBbIX OTJIOXKEHUN U CHUXKEHMEM MUHEPAJIbHOU MJIOTHOCTHU KOCTEH.

Llesb vicciej0BaHUA: OLleHKA JJaHHBIX JIMTEPATYpPbl O BJMAHUU COMAaTOTPOIIHOI'O TOPMOHA T'U-
no¢ur3sa Ha MbIILeJKOBbIMA OTPOCTOK HUKHEN YeJIIOCTH.

MaTepI/laJIbI U MEeTOoAbI

Hamu npoBesieH aHa/Iu3 COBpeMeHHOH JINTepaTyphbl 10 po6sieMe UCCae,0BaHHUS.

172



PBSYJIbTaTbI U UX oﬁcymaem/le

[To ganubiM C.M. Forsberg, L. Krekmanova (2002), y neTel, npoxoAslUX Tepanydw coMaTo-
TPONHBIM TOPMOHOM IO MPUYUHE HU3KOI'0 POCTA MJIU M30JUPOBAHHOTO AedUUTa TOPMOHA poO-
CTa, MOXKeT HabJII01aThCs Pe3KUU POCT HMXKHEH YeJIIOCTH BO BpeMs JiedeHUsI TOPMOHOM pocTa [3].

HekoTopble paboThl MOCBALIEHbl U3YYEHHUIO BJUSHUSA FOPMOHA POCTa Ha CTPYKTYpPhI JIMLEBO-
ro yepemna. B HUX yka3zaHo, UTO KOCTSX POUCXOAUT 3nudpu3apHasg ocCMPUKaLUsA, 8 UMEHHO B 00-
JIAaCTH MBIILEJIKOBOTO OTPOCTKA HMXKHEN destocTy. Kak mpaBusio, NpoJ0JIbHbIN POCT KOCTH OIpe-
nensetcs nposaudepanuei v nudpdepeHIMPOBKONA XOHPOLUTOB B AN U3aAPHOU IJIACTUHE AJIUH-
HbIX TPyOUYaTbIX KOCTEN, YTO NPUBOAUT K 06Pa30BaHUI0 3H/,0XOHIPAJIbHON KOCTH.

BHyTpu nlacTUHKU pocTa nposaudepanus, runeptpodus u fuddepeHpoBKa XOHAPOLUTOB
INPUBOJAT K XOHApOreHe3y. B HOBO0O6pa30BaHHbIN Xpsll, MPOHUKAIOT KPOBEHOCHBIE COCY/bl, U OH
MOJIeJIMPyeTCsl B BUJie KOCTHBIX TpabeKyJ. ITOT Npolecc, Ha3blBaeMbli 3H/0XOH/APaJbHBIM OKO-
CTeHEeHUEM, PeTYIUPYEeTCsl FeHETUYECKMMH U TOPMOHa/IbHBIMU GaKTOpPaMH, KJIE€TOYHOU Cpeior U
nuTaHueM [5]. PopMupoBaHMe HUXKHEHN YeJIFOCTU HAYUHAETCS C BHYTPUMEMOPAHHOI0 OKOCTEHe-
HUS Ha 6-U HeJiesie BHYTPUYTPOOGHOT0 pa3BUTHUS.

Occudukanusa pacnpocTpaHseTcsl Ha3a/j U BBepx, 06pa3ys TeJ0 U BeTBb HUXKHEH 4esloCTb.
BTOpUYHBIN XpSlll, TO €CTb MbIIIEJKOBBIN XPSIL HUXKHENW YesII0CTH, 06pa3dyeTcs Bo BpeMs 10-i He-
Jilein. Mblle/IKOBBIN XAl HUXKHEHN 4esIIoCTH KaccupuuupyeTcsl Kak GUOPO3HBIN XpALl, a Hau-
60Jiee TOBEPXHOCTHBIM CJI0M MBIIEJKOBOIO Xpsllla MpeAcTaB/sAsa coOO60M NJIOTHYI0 GUOPO3HYIO
TKaHb [4]. BoJib11y10 4acTh MBILIEJIKOBOT0 XPSI1a COCTaBJIsIeT BHEKJIETOYHbIA MAaTPUKC. OCHOBHBI-
MU KOMIIOHEHTAaMU MaTPHUKCa ABJSIOTCA NPOTEOIVIMKaHbl U KoJsiareHbl. KosutareH Il Tuna npuza-
€T NPOYHOCTb Ha Pa3pbIB, a MPOTEOIJIMKAHbI NPUAIOT 3JIaCTUMHOCTD XpsuiaMm [9].

XpAly Mblle/IKa HUKHeR 4eJIFI0CTH pacloJsiaraeTcd y roJ0BKU MBIIEJIKa, a OH JeJIUTCA Ha 4ye-
ThIpe 30HbI UJIH CJI051 B 3aBUCUMOCTH OT KJ1acCUPUKaALUU UCI0JIb3yeMOU B IUTEpPAType. ITH YeThI-
pe €J105, HaUMHas € CaMbIX IOBEPXHOCTHBIX BK/IKOYAOT GUOPO3HBIN UM CYCTaBHOU CJIOW, IPOJIU-
depaTHUBHBIN UM IPEXOHAPOOIACTUYECKUI CJI0M, XOHAPOOJIACTUUECKUU N 3peJIbIi CJI0U U TU-
nepTpodrUYeCcKUi CI0H.

[Ipsamo nox GUOPO3HBIM CJI0EM — HAAXPALIHULA, KOTOpas NepexoAUT B HaZIKOCTHULY. POCT MbI-
111eJIKOBOTO XpALa NPOUCXOAUT BCJIEACTBHE yBEJUYEHUs XOHJPOLUTOB B pa3Mepe 3a CYeT IpU-
TOKA XUJKOCTH, CTAaHOBSICb TMNepTPOPHUPOBAHHBIMU XOHJAPOLUTAMU. JTO NPUBOAUT K 06paso-
BaHUIO MPOJOJBHBIX U MOINEePEeYHbIX NepPeroposoK, KOTOpble HAYMHAKT KaJbLUPULUPOBATHCS.
Kanbnudukauusa ycTpaHsieT NOCTYNJIEHUE NUTATeJbHbIX BELeCTB B XOHJPOLUTHI U HACTyIaeT
rubesib KJaeToK. KpoBeHOCHBIE cOCy/1bl IPOHUKAIOT Yepe3 NonepevyHble NeperopoiKu NocaeJHero
runepTpoPpUpPOBAHHOTO €051 XOHAPOLUTOB, IPUJIEral0IMX K KOCTH.

OcTeo6s1aCcThI OTKJIA/bIBAIOT OCTEOU/, BA0JIb KaJbIIAHUPOBAHHOTO MaTPUKCa, B TO BpeMs KakK
OCTEOKJIAaCThl Ha TPaHMLie pa3zesa Xpslla U KOCTH pasjaraloT 0CTaTOYHble XOHJPOLUTHI U Kaslb-
LUHAPOBAaHHBIA MaTPUKC.

B HopMaJibHOM cTaZi1 0GHOBJIEHUS XPsllia Y B3POC/IbIX, OT/IOKeHHEe HOBOW KOCTU U pe30p0o1us
CTapoy KOCTH B OIpe/ieJIeHHbIX 06J1acTAX C6aJJaHCUPOBAaHa, U POCT MbILeJIKa WA HUXKHEN Yestio-
CTH He MPOUCXOAUT, TOCJIE OKOHYAHUS IepUoZa aKTUBHOI0 pocTa. KosinyecTBO XpsleBbIX KJIETOK
y B3pPOCJIOTO YMEHBIIAETCS, MbIIEJKOBBIM XPsAL] U pe30pouusa xpslla 0CTEOKJacTaMu / XOHPO-
KJIaCTaM¥ MUHUMaJIbHasl.

MpbI11e/IKOBBIN XpAIL afAalTUPYeTCA K BAUAHHUIO OKpYKalollled cpelibl U, CleJ0BaTeJbHO, U3-
MeHsIeT XOH/IpOoreHe3 WM 3H/I0X0H/IpaibHY0 occudukanuio. Mcnosb3oBaHWe COBpeMEHHBIX Me-
TOZOB MCCJIe[JOBAaHUS, TAKUX KaK MOJIEKYJIIDHO-TeHETUYEeCKUH aHaJIu3 N103BOJIeT BbIABUTh Ha-
Jinuue penenTopoB ropmoHa pocta U UIIPP-1 B cs105x X0Hp06/1aCTOB MBIILETKOBBIX OTPOCTKOB
HWKHEU YeJIIOCTH.

[Ipu HepoOCTaTKe TOPMOHA POCTA CHUXKAETCS MUTOTHYECKAss aKTUBHOCTb 3a CYET MEHbILIEro
cuntesa UIIDP-], yTo npuBOAUT K MeHbIlIeN 3HA0XOHpaibHOM occudukanuu [10].
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B ogHoM u3 ucciegoanui 2013 roga 6b11a NpeANpUHSTA NONBITKA JJ151 YCUJIEHUS POCTA HUXK-
Hel 4YeJsII0CTH, JIOKaJIbHOM UHbEKIMEN PeKOMOUHAHTHBIM ropMoHoM pocTa (pI'P) B 3agHee npu-
KpeIJieHue MblIlleJIKa HUKHEN YeJIIOCTHU Y PaCTYLUX KPbIC C IPUMEHEeHHEM UJIU 6e3 NpUMeHeHUs
HU3KOUHTEHCUBHOTO UMIYJILCHOTO yJbTpa3ByKa [8].

[lo MHeHMI0 aBTOPOB, IpeAI0/IaraeMblii MeXaHU3M JIeMCTBUS MeCTHOro npuMeHeHnud pI'P 3a-
KJII04YaeTCsl B yBeJIMUYEHUN 00pa30BaHUs 9HJ0XOH/,0PaJIbHON KOCTH B MblleJIKaX HXKHEN Yyesiio-
CTU 6e3 BO3MOXKHbIX M0O60YHBIX 3P PEeKTOB cucTeMHOro npuMeHeHus pI'P.

B HacToAmMU MOMEHT B JIMTepaType UMelTCA pa3po3HeHHble CBeJleHUs 0 TOPMOHe poCTa U
ero BJIMSIHUW Ha CTPYKTYpPbl YEJIOCTHO-JIULEBOM 06/1aCTH, IO3TOMY JlaHHble BONPOCHI TPEOYIOT
JlaJIbHeHN1Iero uccjae 0BaHust MOPQPOI0TroB U KJIMHULUCTOB.
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Abstract
THE MAIN FEATURES OF CHILDREN’S GAIT WITH FLAT FOOT DEFORMITIES
Udochkina L.A., Vorontsova 0.I., Goncharova L.A.

The problem of flat foot is one of the main directions in the practice of modern orthopedics. The progression
of local lesions of the feet leads to the development of pathological processes in all large joints of the lower extre-
mities and in the spine.

Purpose. To determine the features of the gait of children with flat foot deformity. Twelve healthy children and
eleven children with a diagnosis of valgus flat foot deformity at the age of 11-14 years were examined. The instru-
mental base of the study was the motion capture system from Vicon (Great Britain). The main parameters of the
gait cycle, as well as the kinematic parameters, such as the angular movement of the foot in the ankle joint, have
been investigated.

In the group of healthy children higher cadence values (124 + 7.07 steps / min) were noted compared with
the second group (110 * 10.04 steps / min), the duration of the double support period (0.22 + 0.17 secand 0, 37
* 0.41 sec, respectively). The dynamics of the supination and pronation angles of the foot in children with flat foot
deformity coincide with the same dynamics in healthy children, however, throughout the entire gait cycle, they
have a decrease in the average values of all the dynamic parameters under study.

Conclusions. Gait analysis in healthy children and with flat foot deformity revealed significant differences in
the duration of periods of single and double support, length, width and half-step time, as well as cadence. The ki-
nematic and kinetic parameters in the gait cycle change parallel in both groups, however, the angular movements
of the foot in the frontal plane in children with flat foot deformity showed a significant increase(decrease) in pro-
nation in all events of the gait cycle compared to the group of healthy childrento

Key words: gait analysis, biomechanical parameters, planovalgus deformity, Vicon motion capture system,
angular movement of the foot in the ankle joint.

[Ipo6JsieMa MJIOCKOCTONMS SIBJSIETCS OJAHOW U3 OCHOBHBIX B IPAKTHKE COBPEMEHHOM OpTOIIE-
UK. ITO 00YC/JIOBJIEHO B MEPBYIO0 o4Yepe/b 3HAUMTENbHOU 4aCTOTOM 3TOro 3aboJieBaHUs Cpefu
HaceJsieHUd. [l1ockocTonMe MopaXkaeT B OCHOBHOM JIMI] MOJIOJIOTO BO3pacTa, 3aHUMaeT 70 26,4%
BCell opToneauyeckoil natosoruu 1 Ao 81,5% cpeau fedpopmanuii cron [1].

[IporpeccupoBaHue JIOKaJbHOT'O MOPAXKEHHUS CTOMN BeAET K PAa3BUTHIO MATOJOTUYECKUX MPO-
[JeCCOB BO BCEX KPYIMHBIX CyCTaBaX HUKHUX KOHEUYHOCTEN U B MO3BOHOYHHUKe. Mcxoas U3 sToro
dbopmupyeTcs B3I HA MJIOCKOCTONHE KaK HA MEPBUYHOE NMPOsSIBJIEHHE CUCTEMHOTO MOpaKeHU s
BCET0 OMOPHO-/IBUTATEJIbHOTO anmnapara [3].

TeM He MeHee ucCeJOBAaHUIO HAPYLIEHUS MOXOJAKU y JIETEN C JJUarHO30M IJIOCKOCTOIHE M0-
CBSAIIEHO HE3HAYUTEIbHOE KOJINUYeCTBO paboT. MOXKHO BblieIMTh HccaeaoBaHue Yi-Fen Shih et all.
(2012) [7], B KOTOPOM aBTOP ONMUCHIBAET U CPAaBHUBAET KUHEMATUKY HIXKHUX KOHEUHOCTEH JleTel
C IIJIOCKOBAJIbTYCHOU AilepopMaliveid pa3IMYHbIX CTENIeHEeH C 1[eJIbI0 OJIyYeHUsI TPAaKTUYeCKON UH-
dbopmauuu JJisl NPUHATHUS PelleHUH PU UX JIEUEHUH.

HekoTophbie paboThI MOCBSILIEHbI UCCAEJ0BAHUIO NTOXOAKH JAeTel MPH MOMOIIM CUCTEeM 3aXBa-
Ta ABWXeHus [4,5,6].

[Ipu 3TOM B Halllel CTpaHe TaKKe UCCAel0BaHUSA Ha UHCTPYMEHTAJIbHOM KOMIIJIEKCe aHaIr3a
ABWXKeHHA Vicon He IpOBOAUJIUCS.

Lesb. OnpenesnuTb 0COGEHHOCTH MOXOAKH JeTel C JIOCKOBAaJIbIyCHOU JlepopMaLen CTOIl.
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MaTepuaJl N MeToAbl HCC/IeA0BAHUA

O6cnenoBaHo 23 pe6éHka B Bo3pacTe 11-14 sieT. CopMUpOBaHO /iBE TPYIIIbI.

B nepByto Bouwio 12 yesioBek 6€3 NaTOJ0TMU ONOPHO-ABUTaTE/IbHOTO annaparTa, Bo BTopyto - 11
JleTel ¢ JIOCKOBaJIbIyCHOM ledbopMariyeit ctor 1-2 cteneHu (OCHOBaHUE — 3aKJII0YEHHE OPTOTe/a).

WHcTpyMeHTalbHOM 62301 McCIej0BaHUSA CTajla CUCTeMa 3aXBaTa U aHa/Iu3a JBUKeHUus Gup-
Mbl Vicon (Benukobputanus), cocrosuias u3 10 nundpakpacHbix kamep T40, JBYyXCEKIMOHHOMN
AuHamoMeTpuiyeckord maatdpopmbl AMTI u nporpammHoro ob6ecnedenusi Vicon Nexus u Vicon
Polygon.

BblM onpe/iesieHbl OCHOBHbIE TapaMeTPhl LIUKJIA L1ara: KaJleHIys, Iepuo/ibl ABOMHOU U 0JiU-
HOYHOU NOAJEePKKH, IJINHA [0JIylllara v 11ara, LIMpyHa [oJiylara  1ara, BpeMs U CKOpOCTb 111ara,
a TaK»Xe UH/EKC XPOMOTHI.

B ocHOBY Hcc/ie/loBaHUS JIETVIM TaKXKe U KUHETUYeCKHe TapaMeTphl: yIJIOBbIE lepeMelleHUs B
roJIeHOCTONHOM CyCTaBe U MOLHOCTb ero pa6oTsl. [Ipy npoBeJieHUH HcCel0BaHUs UCI0JIb30Ba-
Jlach ckesietHasa mozesb Full Body Plug in Gate (URM-FRM), cocTosiias u3 39 cBeTooTpaKaroIux
MapKepoB.

[Ipu aHa/IM3e JJIMTENBHOCTD IIAaroBOro UK/ 6blyia npuHAaTa 32 100%. KunemaTtruyeckue na-
paMeTpbl paccMaTpUBaJIU C UHTepBaioM B 10% BpeMeHU OT Hayasia lIAroBoro nukJa [2].

CTaTucTr4yeckass 06paboTKa NMOJy4YeHHbIX JAHHbIX IPOBe/leHa MeTOoAaMU BapUallMOHHOM CTa-
TUCTHUKU J1JIsl IPU3HAKOB C HOPMaJIbHBIM pacnpeziejieHUeM C onpeieJieHueM CpeJJHEro apupmMeTu-
Yyeckoro 3HayeHus (M), ctaHapTHOU omUOKHU cpesHero (m). CTeneHb TOYHOCTH MCCIeI0BAHUSA
onpejesieHa BepOATHOCTbIO 6€30I1IMO0YHOr0 NPOrHo3a MeHbUIUMM UK paBHbIM 0,95%; ypoBHEM
3HauuMocTH P<0,05; ucnosib3oBaH kputepuid CthiofeHTa t=2 [3].

Bce pacueTsl BbinosiHeHbI Ha IBM PC B cucteMe asiekTpoHHBIX Tabny Microsoft Office Excel.

Pe3ysibTaThl HCC/IEJ0BAaHUSA U UX 06CYKAeHue. OCHOBHbIE NapaMeTphl LIaroBOro LUKJIA IPeJ-
cTaBJ/IeHbl B TabJivLe. B rpyine 30poBbIxX JleTel Hab/I0Aal0TCa 60Jiee BbICOKUE 3HAaYeHUs KaJleH-
uuu (124+7,07 war/MuH) no cpaBHeHHUIO co BTopol rpynmnoi (110+10,04 war/mun). Takke 3Ha-
YHMBble pa3JIMuusl OTMeYEeHbI B IPOJO/LKUTENbHOCTH eproja ABoHOM noaaepxkku: 0,22+0,17 cek
1 0,37+0,41 cek COOTBETCTBEHHO B rpyIiie 3J0POBbIX IeTEN U C MJIOCKOBAJIbI'YCHOU JedopMariyeit
CTOII.

Mo>XKHO TpeJNoJIOKUTh, YTO YBeJHUUYeHUe MePHUoJa JBOMHON MOAAEPKKH CBSI3aHO CO CHUKe-
HHUEM pecCOpHOM QyHKIMHU cTonbl. COKpallleHre BpeMeHU OJMHOYHOW MO IePKKH, U YBeJUYeHUe
IIUPHHBI NoJylIara CBUJETeNbCTBYET O NMpobJieMax, CBSI3aHHBIX C COXpaHEHHEM YCTOUYUBOCTH B
npolecce AroBoro nukia [1].

Ta6mna
OcHOBHbIE nmapamMmeTpbl IIATroBOro NUKJIa
I
7 | KageH- Ilepuop, ogep?::!f- JiuHa | Bpems IMupuna |/auua |Bpema Cko- | HUHpekc
E| mus ABOWHOU . noJsiyma- [[loayma- p p poctb | Xpomo-
g HOM NOA- Ilonymara | mara | mara
2| (war/ | moazepKu el ra ra (M) M) © mara Thl
=| mum) () o M| © (/) | (ea)
1 124 0,22 0,31 0,57 0,47 0,11 1,03 0,98 1,06 0,90
+7,07 +0,17 0,17 +0,04 +0,03 0,02 +0,11 | £0,06 | 0,15 0,1
2| 110 0,37 0,27 0,61 0,55 0,15 1,22 1,11 1,11 0,90
+10,04* +0,41* +0,35*% | £0,05* | +0,05* +0,05* +0,11 | #0,11 | #0,18 | %0,19

[IprMedanue: * oTMedeHbI TapaMeTphl, UMELMe 3HaYMMble Pa3INdMs ¢ Tpynnoi cpaBHeHus (p<0,05).
BmMmecTe ¢ TeM HaMU He BbIsSIBJI€Hbl 3HaYUMbIe pa3indud Mexay TaKMMHU lIapaMeTpaMU KaK NH-

JleKC XpOMOTbI, CKOPOCTb IlIara, BpeMs 1iara, JJIMHa 1mara (CM. TabJIMIly), 4To C pe3yJbTaTaMH UC-
CJlIeIOBaHUM psiia yUEeHBIX.
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[Ipy uccien0BaHMY KMHEMAaTUYeCKUX TapaMeTPOB IIMKJIa TOXOJKH OOJIbHBIX MIJIOCKOBAJIbIYC-
HOU flepopMaliueit cTon 0cob0e MeCTO 3aHUMAET PerMCTPaLUs U aHAJIM3 YIJIOBBIX lepeMelleHn
cTonbl BO pPOHTAIBHOM MJIOCKOCTH — CyNMHALUU U IPOHALHHU.

B HaleM ucciejoBaHUM B rpyIIe 3/J0POBbIX JeTel 6b1710 3apUKCUPOBaHO BOJTHOOOpa3Hoe U3-
MeHEeHHe yIJIOB CYIIMHAL MU U IPOHALMH, BK/IOYAKLIMX 10 /Ba NKKa. [lepBbIi MUK CyIMHAL KU CO-
OTBETCTBOBAJI OKOHYAHUIO OMOPHOW ¢$asbl — OTPLIBY OOJIBILIOrO Najbla JUAUPYIOLUIEH HOTU OT
onopsl (50% BpeMeHHU LIATOBOrO IMKJa), oH cocTaBua 8,01+0,7°. Bropoi nuk 3adpUKCUPOBAH B
KOHe4YHOM oTpe3ke da3bl noseta (92% BpeMeHHU LIAaroBOro IukKJa), ero BeJruduuHa - 5,03+0,4°.
YBesinueHue yria npoHanuu a0 3,34%0,4°, 3aperucTpupoBaHO B HAavyaJlbHOM OTpe3Ke ONOPHOU
¢aspl (10% BpeMeHHM 1aroBoro LUKJa), YTO COOTBETCTBYET 3arpy3Ke 3aJHET0 OT/es1a CTOIbI -
JUpYIOIel KOHeYHOCTU. BTopoi nuk npoHaiuu, cocraBuBiini 13,24+0,8°, 3adprukcupoBaH B cepe-
JuHe ¢asbl noseta (80% BpeMeHU LIAaroBOro LMKJa), HabJiAaeTcs Npy aAayKLUKM KOHEYHOCTEH.

WccnenoBaHus yriioB CyMHALMY U IPOHALUU CTOIBI Y JileTel € MJIOCKOBaJIbI'yCHOU AedopMa-
Lyew cTo (rpymnmna 2) BbIIBUJIO HAEHTUYHOCTb IMHAMUKH YIVIOBBIX [lepeMel|eHHUH CO 3JJ0pOBbIMU
JleTbMU (rpynna 1), ofHaKo Ha NPOTS>KEHUU BCETO LIaroBOro LUKJa Y HUX HAGJI0JjaeTCsl CHUXKe-
HUe CpeJJHUX 3HaYeHU ! [TI0KasaTeJiel Bcex UCClelyeMblX JMHAMUYeCKHX IapaMeTpOB.

Tak, yrsibl cynuHaL Uy, COBNa/iasi 1o BpeMeHHbIM UHTepBaJiaM C IPYIINON CpaBHEHHUS, COCTAaBU-
s -14,7+0,8° 1 -18,06+0,7° coorBeTcTBeHHO Ha 50% 1 92% BpeMeHHU 1IAroBOro LMKJIa, a IpoHa-
uuu -2,01+0,4°u -3,03£0,6° Ha 10% 1 80% BpeMeHU aroBoro yukaa. OTpuyaTesbHble 3HAYEHUA
yrJjla IpOHALUK CBUZETEIbCTBYIOT 00 yBeJIMYeHUH BHYTPEHHETO BpallleHUs CTOIbI BO BCEX COOBI-
THUSAX IIar0BOTO LUKJIA ¥ JileTel C IJIOCKOBaJIbTYCHOU UX AedopMaluei.

BrisiBJIeHHbIe pa3/IM4Ms MOTYT CTaTh IPOTHOCTUYECKUMU KPUTEPUSAMHU NIPU IMarHOCTHUKE PaH-
HUX GOpM IJIOCKOBaAJIbI'YCHOH AledpopMaluu y leTell MeToZ,0M aHa/Ik3a LIMKJIa 11ara.

BbIBOABI

AHa/vM3 MOX0JKU Y 3/I0POBBIX JleTeN U C MJI0CKOBaJIbIyCHOU JlehopMaliyeit CTOMN BbIIBUJI 3HA-
YUMble pa3iuiUs NPOAO/KUTENbHOCTU NMEPUOJOB OJUHOYHON U JIBOMHOUN MOAJEPKKH, JJIUHBI,
HIMPHHBbI U BpEMEHHU NOJIyllara, a Tak»Ke KaJleHIUHU.

KrvHeMaTHyeckue U KMHETHYECKHE MapaMeTpbl B LIUKJIE 1ara U3MeHS0TCS NapasijielbHO B
06eux rpynmnax.

Bo dpoHTa/IbHOM MJIOCKOCTH y JIETEH C MJIOCKOBaIbIyCcHOM AiedpopMaliydeid CTOM BbIsiBJIEHO 3HA-
YUTeJbHOE YBeJMYEeHHE MTPOHAIUHU BO BCEX COOBITUSX IIAaroBOrO I[MKJIa IO CPaBHEHUIO C IPYIION
3/10pPOBBIX JleTEN.
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CTYJAEHTOB B IIPOLECCE OBYYEHHUA B MEIUIIMHCKUX BY3AX
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Abstract

METHODS OF SECURING PERSONAL DEVELOPMENT
AND PROFESSIONAL SELF-DETERMINATION OF STUDENTS OF MEDICAL UNIVERSITIES

Udochkina L.A.

Abstract: A large number of different events are presented on the basis of Astrakhan State Medical University,
such as participation in Student Research Society, conferences and olympiads at various levels, involvement of
students in the creation of visual aids and museum exhibits, mandatory participation in research work. And also
the methods which are demonstrated make it possible to ensure the future success of current students in the pro-
fession, their career progression, the achievement of life goals.

Key words: medical students, personal development, professional self-determination.

[IpodeccrnoHanbHas NOATOTOBKA CIELMAJUCTOB, CIOCOOHBIX ObITh KOHKYPEHTOCHOCOOHBIMU
Ha pbIHKe TPy/ia, 06J1aal0[UX JOCTATOYHOU 62301 3HAHWH U YMEHHWH, TOTOBbIX K CAMOCOBEpPIIIEH-
CTBOBAHUIO, IPUOOPETAIOT 0COOYI0 3HAUUMOCTb B COBPEMEHHBIX YCJOBUSAX MOJIepPHU3AlMH BBIC-
1ero 06pa3oBaHus.

O4eBU/HO, YTO UMEHHO B [1ePUO/, IOJYYeHUs BbICIIEr0 06pa30BaHUs 3aKJ/1a/|bIBAIOTCS OCHOBBI
ycnexa 0yAyllero Bpaya.

B cBsI3M € 3TUM 4Ype3BblYalHO Ba)KHO CPOPMHUPOBATH y CTYAEHTA LIEHHOCTHO-CMbICJIOBOE OT-
HOIlIeHHe K OyAyliel TPy/J0BOU [1eITeJIbHOCTH, pa3BUTh NPodeccuoHalbHOe CAMOCO3HAaHUe U N0-
TPeOHOCTb K HENPEPbIBHOMY CaMOCOBEPILIEHCTBOBAHUIO. ITU 33Jja4H SIBJISIOTCS MPUOPUTETHBI-
MU B IpodeccuoHalIbHOU NOJArOTOBKE CTYAEHTOB MeIULIMHCKUX BY30B, HAYMHAasA C MJIAJLINX Kyp-
coB [1,2,7].

He BbI3bIBaeT COMHEHHUH, UTO KeJlaHWe 4yeJsloBeKa JI0CTHYb ycliexa B Npodeccruu JJ0JKHO ba-
3UPOBAThCS HA €ro CaMOpPa3BUTHUM, NIPeAIOJaralwleM NoCTOAHHYI0 paboTy Haj, cobou. [Ipuaa B
YHHUBEPCUTET CO LIKOJIbHOW CKaMbH, HEKOTOPBIE YCIEellHble BbIMNYCKHUKNA T'MMHA3UH, JIULEEeB UIU
IIKOJI y?Ke TOTOBBI K 3TOMY MPOLIECCY, TOHUMAs, YTO 6€3 CTpeMJIeHHUS K CaMOCOBEPLIEHCTBOBAHUIO,
JINUYHOCTHOMY POCTY HEBO3MOXKHA ycIlelllHas podeccuoHabHasi AeATeTbHOCTb.

BMecTe c TeM, 3HauMTeIbHAs 4YacTb IEPBOKYPCHUKOB, K COXKaJIeHUI0, He MOTHBHpPOBaHa K ca-
MOPA3BUTHIO U NIPEOJOJIEHUIO TPYAHOCTEN 00yUYeHUsA B MEIULIUHCKOM BY3e.

Peasninzanus o6pa3oBaTesIbHBIX IPOrpaMM Ha MJIA/ILIKX Kypcax IpeJlycMaTpUBaeT npuobpeTe-
HUe 00y4arIMMUCs He TOJIbKO 0611enpodecCUOHAIbHBIX, HO U KYJIbTYPHBIX KOMIIETEHLIUH.

O4eBUJHO, YTO B pabOTy AJ1s yCNEIIHOTO pellleHus 3TOM 3a/ja4yy Heo6X0MMO BOBJIEKATh BCEX
CTY/IEHTOB, HE3aBUCHUMO OT CTENeHU UX TOTOBHOCTU K CaMOCOBEPLIEHCTBOBAHHIO, UCNI0JIb3YS pa3-
HOOOpa3Hble METOUUYECKHE OAX0/bl. YUacTHe B paboTe HAyYHOTO CTY/AeHYECKOr0 Kpy»Ka — sIB-
JisieTcs OJJHOU U3 HanboJiee 3pPpeKTUBHBIX GOpPM 0bGecriedeHNUs JUYHOCTHOTO Pa3BUTHA KaK Y CTY-
JIEeHTOB MJIQ/ILIUX KYpPCOB, TaK U y cTapuieKypcHUKOB. [lofroroBka pedepaTUBHbBIX COOOIEHUN
WJIY I0KJIa/I0B O pe3yJibTaTax COOCTBEHHBIX UCC/IeZJ0BAaHHUU II03BOJISIIOT IPUOOPECTU 006y4aoL M-
Cs1 HOBbIe 3HAaHMS, OCBOUTH 001enpodeccroHalbHble U KYJbTYpPHblE KOMIIETEHIMU. [lOKIa UK,
110/l PYKOBO/ICTBOM IIpeno/iaBaTe sl 0OCBauBaeT HaBbIKM pedepHUpoBaHUsl, aHa/IM3a JIUTePaTypbl
Y MOJIYYEeHHbIX JaHHBIX, [PAMOTHOTO MOCTPOEHHUS A0K/I3/1a, pUTOpPUKe U T.A4. Ha cTapmux Kypcax
3TU MeTOZbl BHEAyAUTOPHOU paboThl NOMOTAIOT CTYJeHTaM B podecCUOHAJbHOM caMooIpe/e-
JIEHUH, IPUOOPETEHNH yKe podeCcCHOHANbHbIX 3HAaHUU U KOMIIeTeHLUH [4].
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Be3ycs0BHBIM Tpe60OBaHMEM COBPEMEHHOCTH AIBJISIETCA BJIaJleHHe 00y4alolMMUCs U Tpenoja-
BaTeJ/IIMU UHPOPMALlMOHHbIMU TEXHOJIOTUSIMHU.

[ToaroToBKa npe3eHTalUM A/ HAyYHBIX JOKJIaJ0B TaKXXe fABJSETCA OJHUM U3 CIOCO60B MO-
3HaHMA HOBOTO U CaMOCOBEpLIEHCTBOBAHUs. YKa3aHHble METO/ibl MOTYT ObITb NIPUMEHEHDb] U B
cly4ae He0OX0MMOCTH OTPAabOTKHU CTYAEHTAMU NPONYLIeHHBIX JIEKLUH, KOTZla BMECTO TPaJuLiU-
OHHBIX pedepaToB, OHM FOTOBAT Mpe3eHTAlMI0 110 YKa3aHHOU TeMe U NpPeJCTaBJAIT ee nepej
1§ 2101(0)78

Eme ogHa popma paboThl, Cl1OCOOCTBYIOLEN CAaMOCOBEPIIEHCTBOBAHUIO JIMYHOCTH — y4acTHe
CTY/IEHTOB B MpOrpaMMax, CBSI3aHHbIX C U3TOTOBJIEHUEM YUYEOHbIX NMPeNnapaToB, BOCCTAHOBJIEHU-
€M WJIM U3TOTOBJIEHMEM TabJINL, APYTUX HAVIAAHBIX Toco6uil. Ha kadepe aHaTOMUM yKe HA NTPO-
TSP)KEHUU HECKOJIBKUX JIET QYHKLIMOHUPYET KPYKOK «BTOpas Ku3Hb», I/ie 00y4yarolecs BMecTe
C mpemnojaBaTesssMU CO3/laBasi UM pecTaBpUpys HaIIsAAHbIE TOCOOUS, 06CY/Jal0T BOMPOCHI aHa-
TOMHHU pa3JIMYHbIX CUCTEM [6].

3HAYUTEJIbHYIO IOMOLIb B 3CTETUYECKOM Pa3BUTHUU U TPOPECCUOHAIBHOM CaMOOIpe/ieJIeHUU
CTY/leHTOB OKa3bIBaeT y4yacTHe B My3elHOM paboTe. Co3ZjlaHUe KaKA0r0 My3eMHOI0 3KCIIOHATa —
3TO Cepbe3Hasi KPONOT/IMBas paboTa, HAUMHalIasAcsa ¢ UHPopMalMOHHOr0 noucka. O6y4Jarommin-
csl U3y4yaeT aHaTOMUYECKHE U BO3paCTHbIE 0COOEHHOCTH HHTEPECYIOILET0 ero opraHa (uau o6Jia-
CTH), IOJ, KOHTPOJIEM ONBITHOIO NMpPenoJaBaTeJisl BbINOJIHAET paboThl 10 CO3JaHUI0 aHAaTOMUYe-
CKOTO0 9KCIOHATa, U3roTaBJMBaeT MHGOPMaALlMOHHYIO Tab/JM4YKy K HeMy. Ha 3aceiaHuM Hay4HO-
ro CTYAEHYECKOTO KPY>KKa CTYAEHT Npe/CTaB/seT HOBbIM 9KCIIOHAT, pacCKa3blBaeT 06 0COOEHHO-
CTSIX ero CTpoeHus U Tonorpaduu, 0OTBe4yaeT Ha BOMPOCHI [2].

[IpoBeseHune MexxkadeJpajibHbIX HAyYHbIX CTYl€HYeCKUX KOHPEepEeHIIMM COBMECTHO C KJIUHHU-
YyeCKUMHU KadeipaMu sIBJSETCSA OJAHUM U3 HauboJsiee 3PpPeKTUBHBIX METO/OB MOBbILIEHUS MOTH-
BalMM K 00YYEeHUIO0 U CaMOCOBEPLIEHCTBOBAHUIO CTYAEHTOB MJAAIIMUX KypcoB. KpoMe Toro onu,
6e3yCJIOBHO, M0JIE3HBI /J1S MOBbILIEHNUS YPOBHS CaMOOLeHKH CTaplIEKYPCHUKOB U UX npodeccu-
OHaJIbHOTO camoomnpegesneHus. Ha koHdepeHUAX paccMaTPUBAKOTCA BOMPOChl MOPPOJIOTUU U
$YHKIIMU KaKUX-JIMO0 CUCTEM OpraHU3Ma YesioBeKa HapsAy € ONMMCAaHMeM NaTOJ0TMYeCKHUX COCTO-
SIHUM 3TUX CUCTEM U KJIMHUYECKMMH IpuMepamu [3].

Ene oAHUM M3 3HAUUMBbIX METOZ,0B PabOThI CO CTYAEHTaMU, MOTUBUPYIOLIAM UX K CAMOCOBED-
IIEHCTBOBAHMUIO SIBJISIETCS], CTaBlIMe TPaJULMOHHBIMHU B HallleM By3e, KOHpepeHIMU «MeaunmHa
B UCKycCcTBe». Ha HUX 006CyK/jal0TCs1 BONPOCHI IMTEPATYPHI, })KUBOMKCH, CBI3aHHbIE C JIMYHOCTBHIO
Bpaya, 3TUKU U IEOHTOJIOTMU B MeJIULMHE, METO/bl apT-TEPANMHU U T.JA. boJsibllloe BHUMaHUeE y/e-
JisieTcs 0pOPMJIEHUIO MOATOTOBJIEHHBIX CO001eHUI. Ha 3acejaHrsAX HEpeIKO 3ByYUT MY3bIKa, Jie-
KJIAMUPYIOTCS CTUXH, BBICTABJSATCA PUCYHKU CTYZeHTOB. C 60JIbIIMM HUHTEPECOM y4aCTBYIOT B
HUX U MHOCTPAHHbIE CTYJEHTHI, 0O0yJawuiecs Ha ¢paHILy3CKOM U aHIJIMMCKOM fI3bIKax. B cBoux
COOOLIEeHUSAX OHU NPECTABJIAIT KyJIbTypPHbIE 00bIYal U 00ps/ibl, CBI3aHHbBIE C BpaueBaHUEM, XY-
JlO’KeCTBEHHbIE [10JIOTHA 10 TeMe KOHpepeHL MU [5].

TpagyLIMOHHBIMY CTa/IM U NpeJAMeTHbIe OJIMMIIKA/bl HA MHOCTPAHHBIX A3bIKaX (QaHIVIMMCKOM
v ¢paHuy3ckoM). Takrue MeponpUsaTHS ObLIYU IPOBeeHbl KadepaMy aHATOMUU U TOCIUTAIbHON
Tepanuu. B HUX y4acTBYIOT KaKk MHOCTPaHHbIEe CTY[EHThI, 00yJalliuecs Ha f3blKe-MO0CPeJHUKE,
TaK U 0TeYeCTBEHHbIE — CBOOOHO BJIaZIEI0IIMe OJHUM UJIU HECKOJIbKMMU UHOCTPAHHBIMU A3bIKa-
MU. ITU KOHKYPCBhI BCEr/a BbI3bIBAIOT O0JIbIION UHTepec. B HUX IPUHUMAIOT y4yacThe KOMaH/ibl He
TOJIBKO U3 MeJJUIIMHCKUX BY30B COCEJJHUX PETMOHOB, HO U U3 KasaxcraHa, besopycuuy, Jlyranckou
HapojgHoii Pecny6ivku. HermocpeacTBeHHOE 0611leHHE C HOCUTEJSIMU S13bIKa, C JIYYIITUMU MpeJIcTa-
BUTEJIIMU CTyJleHYeCTBa, 0OMeH MHEHHSIMH, COpeBHOBaTe/IbHAsA Cpesia — BCe 3TO obecrnevynuBaeT
CTpeMJIeHHe MOJIOJBIX JII0Jlel K Pa3BUTHIO JIMYHOCTH, COBEPIIEHCTBOBAHUIO JIMHTBUCTUYECKUX,
KYJIbTYPHBIX, TpodecCHOHAIbHbIX KOMIETEHIUH.

HecoMHeHHy10 noJib3y B Npo¢decCUOHATbHOM CaMooNpe/ieieHUM NMPUHOCAT MEXBY30BCKHUeE
OJIMMIIMA/bl U KOHKYPChI, IPOBOJAMMBbIE B HAllleM YHUBEPCUTETE 110 Pa3HbIM HAllpaBJIEHUAM MO/ -
TOTOBKH. ITU MEPONPUATHS [IeHHbI HAa IPOTSXKEHUU BCEro Nepuoa 00ydyeHusl, NOoBbIIIas MOTHBA-

179



IIMI0 CTYZ,eHTOB MJIa/|LIMX KypCOB K OCBOEHUIO 6a30BbIX AUCLHUIJIMH, a CTApIIEKypPCHUKOB — K ca-
MOCOBEPILIEHCTBOBAHHUIO M PaHHEMY NPO(eCcCUOHATIBHOMY CaMOOIIpe/ie/IeHHUIO.

[IpenycMoTpenHas ®esiepajibHbIM FOCYIapCTBEHHBIM 06pa30BaTe/bHbIM CTaH/IaPTOM Hay4YHO-
uccae oBaTebCcKasi paboTa CTYleHTOB [03BOJIsIeT NMPUOOLUTh BCeX 0Oy4alUIMXCsd K MeToAaM
CTaTUCTUYECKOTO U Hay4YHOTO aHa/IM3a, COBEPLUIEHCTBOBATh HAaBbIKU IO COCTABJIEHUIO OTYeTa U
CO3/IJaHHMIO Npe3eHTaluu. Beibop cTyseHTaMu Kadep A/ NPOX0XKAEHUA 3TOT0 pas/esa OCHOB-
HOU 06pa3oBaTeJIbHOM NMPOTrPaMMbl y2Ke CBH/IETEJbCTBYET 0 MPodeCcCHOHAIbHONW OpUEHTUPOBAH-
HOCTH 00y4aroIlUXCs, HO, B TO XK€ BpeMs, JaeT BO3MOXKHOCTb MOTPY3UThCA B OyAyIIyIO CllelHallb-
HOCTb U OIIpeJle/INTh B a/IbHeNIlIeM NepCreKTUBbI CBOET0 pa3BUTHSA B Ipodeccum.

O4eBHAHO, YTO OT TOT0, B KAKOU Mepe M0JIOZ0M YeJIOBEK, 00yJaroLMiics By3a, ClI0COOeH OCMBbIC-
JINTb 0CO6EHHOCTHU CBOEM JIMUHOCTH, MOTHUBBI, IOTPEOHOCTH M CMBICJ CBOeH 6yaylei npodeccuy,
06J1acTH U 06'beM CBOMX KOMIIETEHIIMH 3aBUCUT HE TOJIbKO ero yCIeIHOCThb Kak NpodeccroHana,
HO U KapbepHbIN POCT, JOCTUKEHHE N10CTaBJIEHHbIX )KU3HEHHBIX LieJIei.
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Abstract

MORPHOMETRIC INDICATORS OF GLANDS OF THE STRUCTURAL LOBES OF PROSTATE
IN CHILDREN AND ADOLESCENTS

Usovich A. K., Piatsko L.A.

Background. There are not many studies devoted to the study of the structural organization of the glands of
the human prostate in its various structural lobes in terms of age in childhood and adolescence. Many issues of
prostate morphology remain unclear during childhood. The aim of the study was to study the age-related changes
of the epithelium and the end pieces of the prostate main glands, in all its structural lobules in the age range from
childhood to teenager age.

Materials and methods. Histological, morphometric methods were used to study the secretory epithelial cel-
Is and the end pieces of the main glands on prostate preparations of 24 boys aged 1-17 years, on autopsy material.
Shape and sizes of the secretory epithelial cells and the end pieces of the prostate main glands in pairs of antero-
medial, superomedial, inferoposterior, inferolateral structural lobes were determined.

Results. Significant morphological transformations of the prostate glands, such as an increase in the height of
the secretory epithelium of the main glands, the size of the terminal sections of the glands, occur in adolescence.
At the same age, there is a difference in the morphology of the glands in different structural lobules of the prostate.

Conclusions. The prostate remains largely dormant until puberty when there are significant changes in pros-
tate gland morphology due to pubertal burst.

Key words: prostate, glands, epithelium.

O4eBUJHO, YTO pa3BUTHE MATOJOrHYECKUX M3MEHEHHH, B TOM 4HUCJe U B NPOCTATe, MOXKET
ObITh C1e/CTBUEM HApyLIEHHOTO Npoliecca pa3BUTUA opraHa [1]. [is npaBUJIbHOTO NOHUMaHHUSA
IPOLeCCOB MPOUCXOAALMX B XKeJie3aX IPOCTaThl, KaK B TeUeHWe OHTOreHe3a, TakK U JJs IOHUMa-
HUS reHe3uca NpoJsiudepaTUBHBIX 3a00€BaHUN IPOCTATHI, CYyIIECTBYET HEOOXOAUMOCTb KOJINYe-
CTBEHHO OLI€HUTD KeJie3bl IPOCTAThl B €€ Pa3HbIX CTPYKTYPHBIX J0JIbKaX.

UccnenoBaHuH, NOCBALLEHHBIX U3yYeHUIO CTPYKTYPHOUM OpraHu3aluu XeJjie3 NpocTaThl Yeso-
BeKa B Pa3/IMYHBIX e CTPYKTYPHbIX 30HaX B BO3PACTHOM acCleKTe B IETCKOM U O POCTKOBOM BO3-
pacTe He MHOTO.

MHorue Bonpocbkl MOp$OJIOrUU MPOCTAThl HAa NPOTSKEHUU IEPUO/IOB [IeTCTBA OCTAIOTCS HesC-
HBIMMU.

llespto uccef0BaHUM IBUJIACh OLleHKA BO3PACTHbIX U3MEHEHU N KOHLIEBBIX OT/EJIOB IVIaBHbIX
»KeJie3 IPOCTAaThl, BO BCEX ee CTPYKTYPHBIX [|0JIbKaxX B BO3pAaCTHOM UHTepBaJie OT paHHEro J|eTCKO-
ro Bo3pacTa /10 I0oApOCTKOBOr0 BO3pacTa.

MartepuaJjibl U METO/bI UCC/IEAOBAHUS

[IpoBe/ieHHbIE HCCeI0BaHUs 0/J00peHbl HE3aBUCUMbIM 3TUYeCKUM KoMuUTeToM YO «BuTeb-
CKHUH rocyZilapCTBEHHbIM MeJJMLIMHCKUN YHUBepcUuTeT» (mpoTokos Ne2 ot 07.05.2018).

UccnenoBany CTPYKTYPHYIO OpraHU3alMIo XeJle3 IPOoCTaThl MaJb4MKOB paHHero (1-3 roaa),
nepBoro (4-7 yieT), BToporo eTckux (8-12 sieT) u nogpoctkoBoro (13-16 sieT) Bo3pacra (Tab.1.1).
['ucTosiornyeckre cpe3bl OKpallleHHble TeMaTOKCUIIMHOM — 303MHOM, a30KapMuHOM 110 Heidenhain
U pykcesmHoM no Hart poTorpadupoBasu c ucnosib3biBaHueM 1iuppoBoit kKamepnl «Leica D-LUX
3» u mukpockona Leica DM 2000 c ¢otonacagkoit. B nporpamme ImageFiji [2] o6pabaTbiBaiu mno-
JiydeHHble poTorpadui xesie3 NpoCTaThl U U3MEPSIJIN MJIOIIA/[b KOHLIEBBIX OT/IEJIOB KeJjle3, IJI0-
11a/lb IPOCBETOB KOHLEBBIX OT/EJI0B eJle3 U BbICOTY, BBICTU/IAIOIIET0 UX SMUTEIHUA.
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[IpoBepKy CTaTUCTHUYECKUX FUIIOTE3 NPOBOAUJIU NPH UCII0JIb30BAHUU IPOrPaMMHOT0 obecre-
yeHus «Statistica 10.0». 3HaueHUe uccieyeMbIX 00’b€KTOB OT/JINYAJI0Ch OT HOPMaJIbHOTO pacipe-
nenenus (tect lUlanupo-Yuska). [I[poBepKy cTaTUCTUYECKOW OZJHOPOJHOCTHU BbIOGOPOK BBINOJHS -
JIU C UCTI0JIb30BaHMEM HellapaMeTpuyeckux npoueayp (kpurtepuit Kpyckana Yosnuca).

[Ipy o6Hapy>XeHUH CTaTUCTUYECKOW HeOJHOPOJAHOCTU HECKOJIBKUX BBIOOPOK JJI1 NOC/Ie/YI0-
I1ero BbISIBJIEHUSI HEOJHOPOAHBIX I'PYIIN MCIO0JIb30BaJU KpuTepud MaHHa-YUTHH, posthoc Tect
JlanHa c nonpaBkoil bonpeppoHu. KpuTrHyeckuM ypoBHEM 3HAYMMOCTH cuuTaau p < 0,05.

Ta6smmpa 1. PacnipeaesieHne MaTepuasia UCC/IeJOBAaHUA N0 BO3PAaCTHBIM rpynnam

Bo3pacTHou Pannuii aetckuid | IlepBblil geTckuii | Bropoii gerckuii | [loapoCcTKOBBINA
Mepuoz, BO3pacT BO3pacT BO3pacT BO3pacT
KosngectBo 5 4 8 7
HN3y4Y€HHBbIX
C/1y4aeB

Pe3ysibTaThl U 06CYKAEeHUE

KoH1ieBble OTZie/ibl XKeJie3 MPOoCTaThl MaJbYUKOB JAETCKOT0 U MOJAPOCTKOBOTO BO3pPAaCTOB
BbICTJIaHbl KyOUYECKHUM 3MUTENNEM C KPyNHbIMH, 6a3aJbHO PAaCOJIOKEHHBIMU S/JpaMH U 30-
3UHODUJIBHOM IIUTOIJIA3MOM.

Ha npoTs>keHUs1 OT paHHEro /0 BTOPOro JeTCKUX BO3PacTOB Mbl He BbISIBUJIM CTATUCTU-
YeCKH J10CTOBEPHBbIX U3MEHEHUN BbICOThI 3MUTENUS CTPYKTYPHBIX J10JIEK 32 UCKJIIOUEeHUEM
H>KHEOOKOBOM [JI0JIbKH, I/l BbICOTA 3MUTEJUSA CTajla JOCTOBEPHO 60Jiblle BO BTOPOM JIET-
CKOM BO3pacTe 10 CPaBHEHHIO C epBbIM JleTcKkKUM (p<0,05). A B 1opOCTKOBOM BO3paCTe 3TOT
HoKa3aTeJib JOCTOBEPHO yBEJUUYUBAETCS BO BCEX CTPYKTYPHBIX J]0JIbKaX POCTAThI (B CpaBHe-
HUM CO BTOPBIM JIETCKUM).

MuHMMasIbHasA BbICOTA 3MUTEJNNUS KOHIEBBIX OT/I€JIOB KeJle3 ONpejiesisieTcsl B BepxHeMe-
JIMaJIbHOM J10JIbKe B NEPHO/bl paHHEr0 J1eTCKOT0, BTOPOro JIeTCKOTO U MOAPOCTKOBOIO BO3-
pacra (p<0,05) (Ta6suua 2).

Ta6una 2. Pa3mepsl »keJjie3 NPOCTaThl B J€TCKOM M MOAPOCTKOBOM BO3pacTe
M (1st Qu; 3rd Qu, MKM)

BeicoTa anuTe/us, Ilromaasb Ilnomwaas npocBeTa
MKM KOHIIeBOro oTAeJia KOHIIeBOro oTAeJia
»KeJie3bl, MKM? J’KeJie3bl, MKM>
PanHu#t getckuii | SM 9,5* (7,1-13,8) 3712*%(2049-6858) 508* (204-1099)
BO3pacT
(1-3 roza) IP 11,4* (8,9-14) 4793 (2719-8812) 585* (406-1035)
IL 10,1 (7,8-13) 4300 (2444-7934) 541* (249-1058)
TlepBblii feTcKuil | SM 11,1(8,3-12,3) 4529*%(2500-8366) 534(214,8-1154)
BO3pacT ] . ] ]
(4-77eT) IP 10,9 (8,3-16,2) 5752%(3263-10575) 597(305-1164)
IL 10,6 (8,3-13,7) 5346*(3030-9839) 658(449-1129)
Btopotii geTckuit | SM 11,4 (9,0-13,0) 4330 (23988-7951) 238 (145-417)
BO3pacT
(8-12 steT). IP 11,6 (9,0-15,0) 5942 (33714-10924) 392 (213-749)
IL 16,9%(13,0-25,0) 5453 (3091-10026) 389%(223-749)
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ToapocTKoBbIA | SM 9,05* (6,6;12,8) 22082* (3941;131432) | 5520%(2758;10640)
Bo3pact IP 13,07* (10,1;15,8) 11356* (5674;21889) 3718* (1518;7488)
IL 13,9* (10,9;16,7) 10515* (5254;20268 3681* (1503;7414)

AM 11,7 (9,2;15,1) 7360 (1314;43810 2231 (910;4492)

[IpuMmeyaHue * - mokKasaTes Iy, UMeEIINE CTATUCTUYECKU 3HAYMMble OTJIMYHUS OT MPeAbIAYIIel BO3pacTHOU
rpynmnel; SM - BepxHeMe/jUasibHas [10J1bKa, [P — HMKHe3aHA fosbKa, IL - HMKHe3aaHag fosbka, AM - nepej-

HeMeJhaJibHas JI0JIbKa.

B noapocTKkOBOM BO3pacTe B CPAaBHEHUHU CO BTOPBIM JIeTCKUM BO3PaCcTOM 0OHaPYKHUJIU yBe-
JINYeHMe MJIO0IA/IU KOHIEBbIX OT/IEJIOB XKeJjle3 B BepXHeMeiualbHOU oJbKe B 5 pa3 (p<0,05),
a B HWXKHeJIaTepasIbHOM M HUXKHe3aiHel JoJibKax B 2 pa3a (p<0,05).

[lnomazb NpocBeTa KOHLIEBBIX OT/EJIOB KeJjie3 B MOAPOCTKOBOM BO3pacTe TOXe 3Ha4M-
TeJIbHO YBeJMYNJIach BO BCEX CTPYKTYPHBIX JloJIbKax npocTathl (p<0,05).

I[losiyyeHHbIe pe3y/IbTaThl COTJIACYIOTCS C JJAHHBIMU MCCIe/IoBaTeIel, KOTOPbIe YTBEPXKAAOT,
YTO MPOCTATa B 3HAYUTEJbHOU CTENIeHH 0CTAeTCsl OTHOCUTEJIbHO 6e3/1eCTBYIOIIEH 10 TOJI0BOT0
CO3peBaHUA, KOTAa IIPOUCXOAAT 3HAYUTEJ/IbHbIEC UI3BMEHEHHA B MOpCl)OJ'IOI‘I/II/I KeJsie3 rMpocCTaThbl U3-3a
nybepTaTHOrO BcIiecka [3,4].
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Abstract
ANATOMO-TOPOGRAPHIC FETURES OF THE ZUCKERKANDL TUBERCLE OF AN ADULT
Chechenets A.E., Trushel N. A., Kopasi1eBuu E.B., Boxan U.B.

Background: To define anatomic on topographic features of the Zuckercandl tubercle of the thyroid gland in
an adult.

Material and methods: due to macro-microscopic method of 25 neck organocomplexesof deceased people
(48-80 years old) of both sexes the Zuckercandl tubercle was examined.

Results: The frequency of the Zuckerkandl tubercle presence and its morphometric characteristics were re-
vealed. Features of topographic relationships of the inferior laryngeal nerve of the Zuckerkandl tubercle was de-
termined.

Conclusion: considering the frequency of presence (88% of observations) of the Zuckerkandl tubercle of the
thyroid gland in an adult and the variability of its size on both sides of the organ, practitioners should pay diffe-
rentiate the Zuckerkandl tubercle from pathological thyroid formations during diagnostic manipulations on neck
organs.

Key words: thyroid gland, Zuckerkandl tubercle, inferior laryngeal nerve.

AKTya/JBHOCTBH

[ToBbIlLIEHHBIN HHTEPEC K U3yYeHUI0 BAPUAHTHON aHAaTOMHUHU IIUTOBU/IHOM KeJie3bl 06yCI0B-
JIeH IOCTOSIHHBIM POCTOM €€ NaTOJIOTUH, TPeOyolllel HepeKO XMpPYpPruieckoro BMellaTe /bCTBa.

B faHHBIX TMTEpaTypbl BCTpeUyaeTcs Takoe o6pa3oBaHue Kak 0yropok Llykepkauaas [1], npea-
CTaBJISIIOIIMIM OO0 BBIPOCT 3/J0POBOM TKAHMU IIIUTOBHUHOM 3KeJie3bl M0 3aJHEMY Kpalo ee JloJiei.

Mopdosioru npejosiaratoT, UTO HaJIMuue 6yropka 00'bsiCHSIeTCS IPOLleccaMi 3aKJ/Ia/|K1 LATO-
BU/IHOM KeJsie3bl [2, 3].

B HeKOTOpBIX ciay4dasax 6yropok LlykepkaHa/sl AOCTUTaeT KPYyMHbIX pa3MepPoB U MPU JUATHO-
CTUYECKUX MEPONPUATUAX MOXKET ObITh OLIM60YHO MPUHSAT 32 HOBOOOPA30BaHUE U y/jaJIeH.

Tak:xe ofHU aBTOpBI NpeJJlaralT UCI0JIb30BaTh 3TO 06pa30BaHUe B KaueCTBE MOCTOSIHHOTO
OpHUeHTHPA /11 IOMCKa HUKHEr0 FTOPTaHHOT0 HepBa P BblJleJIEHUH HUKHET0 0JIH0Ca LU TOBU/-
HOU »KeJie3bl BO BpeMsl TUPEOUJIKTOMMUH [4, 5].

Jlpyrue »e pacCMaTpUBAKOT O6YropoK Kak MecTO MOBBIIIEHHOr0 pHCKa MOBPEX/eHHUs HepBa
[6,7].

MaTepuasibl 1 METOAbI

Makpo- 1 MUKPOCKONTMYECKHUM, MOpPOMETPUIECKUM METOJJaMH UccaesjoBaH 6yropok Llykep-
KaH/J1s1 Ha 25 opraHOKOMIIJIEKCax el OT yMepuIux jtozed B Bo3pacte 48-80 sieT o6oero noJa, He
CTpaZlaBLIKX [IPU XKU3HU N1AaTOJIOTMEN OPraHoB LIEH.

MaTtepuas 6bL1 MOJyYeH B COOTBETCTBUM C 3akoHOM Pecny6snku Benapyce Ne55-3 or
12.11.2001 «O norpe6eHUH ¥ TOXOPOHHOM JieJie» U3 CIYKO MaTOJOT0AaHATOMUYECKHUX U CyJIeGHBIX
3KcnepTU3s r. MUHCKa.

M3MepeHHe nonepeyHoro U Npojo0JbHOr0 pa3MepoB 6yropka NpoBOAUJIOCH 10J, OUHOKYJISAP-
HbIM CTepeocKonruyeckuM MUkpockonoM (MBC-9) c okynsap-MukpoMeTpoM 9x (06bekTUBHI 0,6, 2
WJIX 4) ¥ C TOMOLbIO LUITAHTEeHUPKYJIS.

CtaTucTrUyeckass 06paboTKa NOJYYEHHBIX JJaHHbIX IPOBEe/IeHa C UCII0JIb30BAHUEM BO3MOXKHO-
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CTel mporpaMMbl 06paboTKH 3J1IeKTPOHHBIX Tabul, «Microsoft Excel 2016» u auanoroBou cucre-
MBI «Statistica 10.0».
Pe3ysibTaThl U 06CYKAEHUE

B xoze Makpo- 1 MUKpOIlpenap¥poBaHus HaJluuue 6yropka llykepkaH/ i U TOBUAHOM XeJle-
3bl BbISIBJIEHO Ha 22-X OpraHOKOMILJIeKCcax IlIed B3POCJI0T0 YeJoBeKa, YTO cocTaBisgeT 88% Hab.1to0-
JIEHUH, B OCTAJIbHbIX CJy4Yasix 6yropok He uaeHTUuuuponascs (12%).

[Ipu aTOM HabJt0/jaeTcs oAMHaKoBas yactoTta (50% ciydyaeB) IByXCTOPOHHET0 U OJHOCTOPOH-
HETro pacnoJoXKeHu# 6yropka.

Tak)ke yCTaHOBJIEHO, YTO Ha MPABOH /I0Jie IIUTOBHU/AHOM KeJie3bl OYTOPOK BCTpevyaeTcs yallle
(81,82%), yem Ha JieBOH noie (68,18%).

[Ipy uccinenoBaHuM MopdoMeTpUUECKUX NMapaMeTpoB Oyropka llykepkaHAassl HaMU ObLIU
omnpejiesieHbl NONEePeYHbIM pa3Mep, KaK pacCTOssHUE MeXJy KpalHMMHU TOYKaMU OCHOBAHHUSA 0y-
rOpKa, ¥ NPO/0JbHbIN pa3Mep — OT OCHOBAHHS /10 BEPXYLIKHU (PUCYHOK 1).

YcTaHOBJIEHO, YTO MOTePeYHbIN U MPOA0JIbHbBIN pa3Mepbl 6yropka cnpana (14,2 + 5,09 mm u 8,9
+4,15 MM COOTBETCTBEHHO) 60JIblile aHAJIOTUYHBIX IOKa3aTeJiel cyieBa (monepedyHbiii ~11,2 + 3,82
MM, IPOJI0JIbHBIN -6,1 + 2,34 MM) (p<0,05).

Puc. 1. H3mepeHue npodo.1bH020 (1) u nonepeyHoz2o (2) u pasmepos 6yzopka LlykepkaHoas
Makponpenapam 2opmaHu 0p2aHOKOMN/1eKcd uieu 83poc/1020 Ye/108eKa

BbisiBJIeHbI BapHaHThI PACHOJIOKEHHS] HUXKHETO TOPTAHHOTO HepBa OTHOCHUTEJbHO Gyropka
LlykepkaH/Jisl: HEPB HAaX04UTCS MeAUaIbHO Iy60Ko (48,48% caydaeB), MeguabHO NOBEPXHOCT-
HO (24,24%), npoxoAuT 1o 3aHeMy Kparo 6yropka (15,15% HabJirogeHui) 160 pacroJioKeH Mo-
3314 Hero, He npuMbIikas 9,09% (pucyHok 2).

BapuaHTOB pacnosioxKeHHs] HUXKHET'0 TOPTAaHHOT'0 HEPBa JlaTepaibHee 6yropKa He BbIsIBJEHBI.

BbIBO/bI

1. Byropok llykepkanzansa BeisiBieH B 88,00% HabJl0jeHUH, IpU 3TOM CIIpaBa BCTpevaeTcs
yauie (81,82%), yem csieBa (68,18%).

2. Pazmepsbl laHHOT0 0O6pa30BaHUs ClipaBa NPeBOCXOAAT ero pa3Mmepsl caeBa (P < 0,05).

3. HrxHU# ropTaHHbIA HEPB UMEET HECKOJIbKO BAPUAHTOB PACIIOJIOKEHUSI OTHOCHUTEJIbHO 6Y-
ropka Llykepkanzsi.
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B 6osbminHCTBe ciy4aeB (48,48%) HepB NPOXOAUT MeJMalbHO U IVIy60KO, MeIMaJbHO U MO-
BEPXHOCTHO B 24,24%, TakKe BCTpe4yaeTCsl BApUAHT, KOT/la HEPB PaCIIOJI0KeH BJ0JIb 3a/JHET0 Kpasd
oyropka (15,15% HabJsrofeHuH), TM60 TPOXOAUT 10331 MocaeaHero, He mpuMbikas (9,09%).

Puc. 2. PacnososceHue HU3CHe20 20pMmaHHo020 Hepea (2) omHocumeibHo 6y2opka Llykepkaudas (1):
a - Medua1bHo N0BEPXHOCMHO; 6 — MeAdUuaNbHO 2/1y60K0; 8 — N0 3adHeMy Kpatk 6y20pKa;
2 - no3adu 6yzopka. Makponpenapam 20pmaHu 0p2aHOKOMNAEKCA Weu 83p0C/1020 4e108eKd
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MMATOMOP®O0J/JIOTUYECKUE U3MEHUHHUS SIMYHUKOB KPBIC ITIPU
XPOHUYECKOM AJIKOTOJIbHOM UHTOKCUKALIUU

Illenyabko B.B., PocTtkoBa E.E.

Kadenpa HopMasbHOU ¥ MATOJIOrUYECKON aHATOMUU
AcTpaxaHCKUH rocy/jJapCTBEHHbIN MeJULINHCKUN YHUBEPCUTET AcTpaxaHb, Poccusl.
suprunast@rambler.ru

Abstract

PATHOMORPHOLOGICAL CHANGES IN THE OVARIES OF RATS WITH
CHRONIC ALCOHOL INTOXICATION

Background: Ethanol is a biologically active substance with a broad pharmacological spectrum of action. It
has a damaging effect on the female sex glands, disrupting the functional state of eggs, oogenesis processes, the
structure and endocrine function of the gonads. In women of childbearing age who abuse alcohol, there is an early
aging of the ovaries, due to the development of sclerocystic syndrome.

Material and methods: The experiment was performed on 60 female white mongrel rats; group I-control,
20 immature females who received water, group II-20 immature females who received 0.5% alcohol for drinking,
group 111-20 sexually Mature females who received 0.5% alcohol for drinking. After the end of the experiment, the
ovaries of the animals were fixed in 12% formalin and poured into paraffin blocks. Histological preparations were
stained with hematoxylin-eosin.

Results: The ovaries of immature females of the control group were covered with cubic epithelium. The corti-
cal substance consisted of closely fusiform cells, in the stroma - primordial follicles. The brain matter contained a
significant number of vessels of various calibers that entered and exited the ovarian gate. In the cortical substance
of the ovaries of sexually Mature females exposed to ethanol intoxication, there were round hyperemic bodies of
different sizes with a wide network of capillaries. The ovaries of experimental sexually Mature females are charac-
terized by polycystic disease. Follicular cysts are filled with light fluid, and the basal membrane is thickened and
deformed. The ovarian cortex contains a significant number of degenerating follicles.

Conclusions: Ethanol is a cellular poison that causes various disorders in the process of germ cell ontogenesis,
one of the reasons for the development of polycystic ovaries.

Key words: ovary, follicle, egg, cystic extensions, alcohol, polycystic.

AKTya/JBHOCTH

B nocneHue rofibl 1015 >KEHCKOT0 aJIKOT0JIN3Ma B CTPYKTYpe 3a60/1eBaEMOCTH HaceeHUs He-
YKJIOHHO BO3pacTaeT. DTOMY CIIOCOOCTBYIOT TATOThI )KU3HU, OAMHOYECTBO, ICUXOTPAaBMUPYIOLIME
CUTYyallM4, 0COGEHHOCTHU 3MOIIMOHA/JbLHOTO pearupoBaHus, npodeccus, coldaibHasgi MUKpocpe-
Jla. ITaHOJ SABJSIETCA GMOJIOTUYECKUM aKTUBHBIM BELECTBOM IIMPOKOro $papMaKoJIO0ruH4ecKoro
cnekTpa AerdcTBUs. OH OKa3bIBaeT NMOBpeXalollee AeWCTBHE Ha KEHCKUE TOJIOBbIE KeJie3bl, Ha-
pyiasg yHKIHMOHAIbHOE COCTOSIHUE SUIEKJIETOK, IPOLECChl OBOT'eHe3a, CTPYKTYPY U 9HAOKPHUH-
Hy10 QYHKIHIO roHaZ. XpOHUYEeCcKas aJKOToJibHasi MHTOKCUKALUs BbI3bIBaeT reHeTUYECKHE Ha-
pyILEeHUs B IOJIOBBIX KJIETKaX, IPUBOJUT K aHOMaJIMSIM Pa3BUTHUSA 3apoJblllia U paHHEN JeTCKOMN
cMepTHOCTH [1,3].

Y *KeHUIMH JAeTOPOJHOTO BO3PaCTa, 3JI0YNOTPEOISIOUUX aJIKOT0JIEM, IPOUCXOAUT paHHEee CTa-
peHHe SUYHHKOB, B CBSI3M C pa3BUTHUEM CKJIEPOKUCTO3HOTO CUHApPOMA. TedeHHe BO3PaCTHbIX U3-
MeHEeHHUH B KEHCKOW penpojyKTUBHOW CUCTEMeE YCYTyOJIseTcs MPU XPOHUYECKON aJIKOTO0JIbHOU
WHTOKCHUKAI[UH, TaK KaK pa3BUBAIOLIUECS JeCTPYKTUBHbIE MPOIECChI C TOBPEXKIEHUEM 3JIEMEH-
TOB I'eHEPAaTUBHOTO annapaTa NPUBOJAT K IPOTPECCUPYIOIEMY CHUKEHHUIO QYHKIUU TOHA/.

[lesibt0 paboOThI SBJISIETCS aHAIM3 MATOMOP(OJOTUIECKUX U3MEHEHUH SIMYHUKOB KPbIC NIPU
AJIKOTOJIbHOM MHTOKCHKAILUH.
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MaTepnaJI M MEeToAbl UCC/IEA0OBAHHUA

JKCIeprMeHT BbINoJIHEH Ha 60 caMkax 6eJiblx 6ecropoJHbIX KpbIC. JKUBOTHbIE COJlep>KalUCh
B BuBapur HWHU no nsyyeHnuio sienpol B KOHTPOJHUPYEMBIX YCA0BUAX: 12-4acoBOW Nepuoz, ocBelle-
HUS, KOMHaTHas Teminepatypa — 20-22°C, BaaxkHocTb 50-70%, kopM ad libitum. 2KuBoTHbIe GbLIH
paszesieHbl Ha 3 rpynnsbl: | rpymnna - KOHTpoJIbHAasA, B HeH HaxoAu10Cch 20 HeMoJI0BO3pesbIX CAMOK,
KOTOpbIe AJi NUThA NoJiydanu Boay, Il rpynna - 20 Henos10Bo3pesiblX CaMOK JJisi NUThS N0Jy4a-
au 0,5% ankoroJs, [Il rpynna - 20 nos10Bo3pesibix CaMOK, NOJy4YaBLIUX 415 NUThA 0,5% a/1KoroJb.
JKCIEepUMEHT NPOJ0JIKAJICH B TeUeHUU Mecsla. [lo OKoHYaHUHU 3KCIIepUMeHTa IUYHUKU KUBOT-
HbIX GUKcUpOBanuch B 12% dopmasivHe, nocsie 4yero 6b1JIM IPUTOTOBJIEHbI NapadUHOBbIE GJIOKH.
['McTosiornyeckue npenapaTbl OKpallMBaJUCh FeMaTOKCUINH-303UHOM.

Pe3y/ibTaThbl U 06CYKAEHME

B pe3ysibTaTe 3KcllepUMeEHTA OBLIM MOJYYEHDI CAeyIOIMe JaHHbIe. IUYHUKH HEMOJI0BO3pe-
JIBIX CaMOK OeJIbIX KPBIC, B3IThIE /151 KOHTPOJIS, ObIJIM MOKPBITHI KyOUYEeCKHUM 3nuTeaueM. B auy-
HUKaX 4YeTKO KOHTYPHUPOBAJIOCh KOPKOBOE U MO3TOBOE BelllecTBO. KOpKoBOe BelecTBO COCTOSIO
M3 TEeCHO PacIoJio’KeHHbIX BEPETEHOBHU/IHBIX KJETOK, HAOMUHAKIIMX Habyxive prubpo6JacThbl,
MeXKJIETOYHOTO BeLeCTBa B HEM OblJIO MaJio. B TOHKOHM BHeIIHel 30He 3TOT0 BelljecTBa Mpocie-
»KUBaJIachb e/lBa 3aMeTHas CBeTJIasl 10JI0CKA C OTHOCUTENbHO HEGOIBLIIUM KOJIMYECTBOM KJIETOK.

B cTpoMe KOPKOBOro BellleCTBa HAXOUJIUCh MPUMOpPAUAIbHbIE QOJIIUKYJIbI, COOPAHHbIE 11O
3-4 kneTku (ndrorepoBckue Melku). OHU MPeACTaBIISAIN COO0U ANUIEKIETKH, OKPY>KEHHbIE I1J10-
CKUMH QOJUTUKYISIPHBIMH KJIeTKaMU. bJike K MOBEPXHOCTH SIMYHUKA ObLIM PACHOJIOKEHBI e/j1-
HUYHbI€e IEpBUYHbBIE QOJIIMKYJ/IbI, HAUaBLINE CBOe Pa3BUTHE, ANMUTENUHN KOTOPBIX CTaJl IPU3MaTHU-
YeCKHUM.

Mexy anuTesMeM U 00LUTOM GOPMHUPOBANIOCH NEPHUOLUTAPHOE NMPOCTPAaHCTBO. OHO MMeJio
BU/JI IBYXKOHTYPHOU 060/104KU. MO3roBoe BEIIECTBO COJleprKaio 3HAUUTeTbHOE KOJIMYECTBO CO-
CY/ZIOB pa3HbIX KATMOPOB, KOTOPble BXOAWJIN U BBIXOAUJIN U3 BOPOT IMYHUKA. B 3TUX BopoTax Ha-
XOIUJIACh CETh U3 3MUTENUAIbHBIX TSXKeH UK TPyOOoUYeK, BBICTIAHHBIX KyOUYECKUM 3MUTETHEM.

9To 00pa3oBaHUe HA3bIBAETCS CEThIO IMUHUKA (rete ovarii). B sMuHMKaX HEM0JI0BO3peJIbIX ca-
MOK GeJIbIX KPbIC, O/|BEPTIINUXCS MHTOKCUKALUU 3TaHOJI0M, 65-70% npuMopAHaIbHbIX U IEPBUY-
HbIX QOJIJIUKYJIOB, BCTYIUBIIKX B POCT, NOABEPT/IMCh aTpe3ur. ATpe3ust GOJIIMKYJI0B PAHHUX CTa-
JIUM HOCUT Ha3BaHUe JlereHepaliiOHHOM, TOCKOJIbKY NMPOSIBJSETCS B IECTPYKLUHU U TUOEJH 001U~
TOB. ITH aTpe31U 3aKaHYMBAJIMCh pa3pacTaHUEM COeJMHUTEJbHOTKAHHbIX KJIETOK Ha UX MECTE.

Ob6paiasa Ha ce6s1 BHUMaHHE reTEPOXPOHHOCTD Ipoliecca aTpe3ud. [locse rubenu oonura co-
MaTHU4YeCcKHe KJIEeTKH MaJbIX GOJIIMKYJIOB ellle HEKOTOPOe BpeMs COXPaHSIHNCh, pOpPMHUPYS KapTH-
HY MUKPOKHUCTO3a. 3aTeM 3TH HebOoJIbIIMe MOJIOCTU 3apacTalu COeJUHUTETbHON TKaHbIO U UCYe-
3asu. [2,3].

B KOpKOBOM BelljeCcTBe SUYHUKOB I10JI0BO3PEJIbIX CAMOK, O/IBEPTILIHUXCSI MHTOKCUKAI[MU 3TaHO-
JIOM, HaXO/IUJIKCh T10 4-6 OTHOCUTEIbHO KPYIJIBIX JKeJIThIX TeJl, pPA3HOU BeJIMYMHbBL. Bce OHU GbLIN
pe3Ko rurepeMUpPOBaHbl: IPOHU3bIBAIOIIIME UX KATUJLISPbI ObLJIM HEPAaBHOMEPHO pacIiUpPEHbI, 3a-
MIOJIHEHBI 3JIEMEHTAMHU KPOBH.

KJeTKH KenThIX Tes GbLIM OTHOCUTENbHO KPYNHBIMH, MOJTUTOHAIBHBIMH, CO CBETION (Impo-
3payHOM) UTOIJIA3MOUN U KPYTJIbIM, PACIIOJI0KEHHBIM 3KCIEHTPUYHO AAPOM. [/is1 AUYHUKOB 3KC-
MepUMeHTaJbHBIX M0JIOBO3peEJIbIX caMOK B 60-70% ciydyaeB xapakTepeH NOJUKUCTO3. KucTo3HO
- pacuupeHHble GOTHKYIbI (GOIUKYNASIPHbIE KUCThI) 06HAPYKUBAJIUCh B CTPOMe SIMYHUKOB B
75% HabaoaeHuid. OHY pa3BUBaIMCh U3 My3bIpUaTbIX POJIJIMKYJIOB, B KOTOPLIX He ObLJIO pa3pbl-
BOB M He MPOU30IILJIA OBYJISIUS, A TAKXKE TeX U3 HUX, KOTOpbIe MOCJe pa3pbiBa Cpasy e MoABep-
IJIUCh U30JILUU U YIJIOTHEHUI0. POJIIMKYJISIPHbIE KUCThI ObLJIM 3aII0JTHEHBI CBET/IOHN KHUIKOCTHIO,
MX BBICTUJIKA COCTOS1/IA U3 3ePHUCTOMN 30HbI MHOTOCJIOMHOTO POJIIUKYJISIPHOTO SMUTENHS.

BazasibHas MeM6GpaHa IpU 3TOM He YTpayrBaJia CBOeH 11eJI0OCTHOCTH, a, THAJIMHU3UPYSCh, YTOJI-
masack, epopMupoBaiach U KOHTYPHO OUYepUrBa/ia FPAaHULY MEXAY IPaHy/1e301 U TeKaJIbHbIMHU
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ob6osioukaMu ¢osrkyna. CHapy»Ku OT TpaHy/ie3bl HAXOAWJICS IIUPOKHUN 000[0K U3 TEKa-KJIETOK
(runepTeko3), NpyU 3TOM ObLJIM XOPOIIO BUAHBI LIUPKY/ISPHO PaCloJIOKeHHbIE COeMHUTETbHOT-
KaHHbIe BOJIOKHA.

B KOpKOBOM BellleCTBe IMYHUKA HAaxXoqua0Ch oT 60-70% gereHepupyoimux GpoIUKY/I0B, Ha-
YHHas OT NPUMOPAHAJIbHBIX [10 3peJiblX, BE3UKY/ISAPHbIX.

ATtpesus QoJIMKY/JI0B paHHUX CTaZ MU SBJISJIACH JereHepallMOHHOM, TaK KaK MpOosBJsIach B
JIECTPYKIUM U THGesr ooluTa. ATpe3usi KPyNnHbIX GOJIIMKYJIOB C MHOTOCJOMHOM I'paHyJIe3HOU
0060JI04YKOM TaK>Ke HauMHaJIach C rU6e/n AUIeKJIEeTOK U MpoTeKasia Mo TUIY NPOAYKTUBHOTO MPo-
necca.

Bo Bcex 3Tux $oJIIMKYyJ1axX Moce JiereHepanyu sSUIeKJIeTOK 0CTaBaJICs JIMIIb MHOTOCJTOMHbIN
anuTeJ UM (rpaHyJiesa), KOTopou nposrdepuponal. [Ipuyem, Bce 3peJible, BE3UKYJIsIpHbIE POJIU-
KyJIbl, IpeBpaTUBIIKECS B GOJIJIMKYJISIpDHbIE KUCTBI, ObIJIM OKPY?>KEHbI TUIIePIJIa3UPOBAaHHOM TeKa-
TKaHblO, CKOpee BCEero pa3pacTaHUEM HapPY>KHOU TEKH.

B 20-25% npumopuanbHbie GONIHUKYJIbI SAIEKJETKH pacnajajuch Ha 3-4 oKpyIibix ¢ppar-
MeHTa. ATpe3usi HEKOTOPbIX IPUMOPAHUAIbHbBIX GOJIIUKYJIOB 3aBEPIINJIACh 3apAaCTAHHUEM UX [10J10-
CTel CoeJMHUTETbHOTKAaHHBIMU KJIETKAMU.

BbIBOIbI

TakuM 06pa3oM, B pe3ysibTaTe MPOBEJEHHOI0 UCC/IEe0BAHUS ObLIO MOJYYEHO CIeAyIoLiee.
JTaHOJI, eHCTBYS KaK TOKCUKAHT Ha TeHepaTUBHbIE U COMAaTHYeCKHUE KJIETKH SUYHHKA, BbI3bIBAJI
M3MeHeHHUs], KOTOpble MOXKHO 0XapaKTepU30BaTh KaK CKJIepPO-KHCTO3HbIE HAPYILIeHHS.

CuyuTaeM, 4YTO 3TH U3MEHEeHUS HeclelldPUYHBI, TAK KaK BOSHUKAIOT NMPU e CTBUU Pa3JIUUYHBIX
Heb6J/1aronpusATHLIX GaKTOPOB.

Tak, ck/J1epo-KHCTO3Hble SUYHUKHU ObLJIU BBISIBJIEHBI Y KEHIIUH, CTPAJA0LIUX TyOepKy1e30M
JIETKUX. JKCIIEPUMEHTAJIbHO NMOJA00HbIE Ke U3MEHEHHUS B AUYHHUKAX OeJIbIX KPbIC ObLJIN MOJYYEHBI
B YCJIOBUSIX U3MEHEHHUS CBETOBOIO peXuMa.
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Abstract

THE ROLE OF MAST CELLS IN REMOVAL OF THE EXTRACELLULAR
MATRIX OF THE SKIN’S DERMIS IN EXPERIMENT

Shishkina V.V,, Atyakshin D.A., Esaulenko D.I., Gerasimova 0.A., Samodurova N.Yu., Samoilenko T.V.

Background: mast cells are the target of numerous studies in various areas of biomedicine, including space
medicine, being a multifunctional component of a specific tissue microenvironment.

Material and methods: the experiment was carried outin 2017 on 40 male C57BL / 6] mice at the age of 9-12
weeks. The skin of the lateral thigh was studied. The significance of differences was assessed by the Student’s t-test
in the case of a normal distribution of the sample; in its absence, the nonparametric statistical U-Mann-Whitney
test was used. Histochemical detection was performed by staining with Giemsa solution. Planimetric analysis of
micropreparations of the skin of mice was carried out using a ZEISS Axio Imager microscope. A2

Results: the MC control groups were similar to each other in most of the parameters of the morphological and
functional state. This concerned both their quantitative representation in the skin and secretory activity. MCs of
the dermis were large in size and contained well-defined metachromatic secretory material packed in granules of
various sizes, reaching 1 um. According to the morphofunctional state, MCs with signs of granule secretion prevai-
led, while the number of non-degranulated forms was approximately the same and accounted for a quarter of the
total population.

Conclusions: The unique experimental methodology and sampling of biomaterials in orbital flight provided
new opportunities for studying and understanding the molecular mechanisms of fibrillogenesis, revealing in more
detail the role of MCs in remodeling the extracellular matrix of the skin dermis.

Key words: mast cells, experiment, space medicine, readaptation.

AKTya/JBbHOCTBH

Tyunbie ksneTku (TK) ABAA0OTCS MULLIEHBIO MHOT'OUUC/IEHHBIX UCCJIeJOBAHUN B pa3/IMYHbIX Ha-
npaBJIeHUAX OGMOMEeJULMHBI, B TOM 4YUC/Ie KOCMUYeCKON MeJUIMHbI, Ipe/CcTaB/sAs cOO0H MoJu-
$YHKIIMOHA/IbHBINA KOMIIOHEHT CieliUPUIEeCKOr0 TKaHEBOTO MUKPOOKpYKeHUs [3]. AanTUBHbIE
peakIMy OpraHM3Ma, BO3HUKaIMe Ha U3MEHEeHHe YPOBHS 'PaBUTALlMOHHOr0 CTUMYJIAa U3y4aloT-
sl B pa3JIMYHbIX OpraHax u cuctreMax0/jHaKo, COCTOSSHUIO MHTPAOOPraHHOM CoOeJMHUTEIbHOM TKa-
HU, 06/1a/jal011lell BaXKHOW GMOJIOTMYeCKON MUCCUeN B 06ecriedeHUH AesATeJbHOCTH BHYTPEHHUX
OpPraHoOB, Y e/s1eTCs ropa3/io MeHblllee BHUMaHue [1].

B cBsI3U C yBeJIMUEHHUEM IJIUTEbHOCTH NPeObIBaHUS YeI0BEKA B YCJIOBHUSX HEBECOMOCTH U BO3-
pacTaHueM ps/ia He6GJaronpUsaTHbIX pU3U0I0ruYeckux 3GpPeKToB Ha OpraHu3M, NepcrneKTUBHbIM
HallpaBJIeHUEeM SIBJIIETCSA U3ydeHue MOpPOPYHKIMOHAIBHBIX OCHOB MEXaHU3MOB peaZlalTalliu Co-
e/JMHUTEJIbHON TKaHU B YCJIOBUSIX M3MEHEHHOM rPpaBUTALMOHHOM cpefpbl [5].

MaTepI/IaJIbI U MEeToAbI

JkcnepuMeHT npoBejieH B 2017 roay Ha 40 camuax mbliueit inHau C57BL/6] B Bo3pacTte 9-12
Hezesb. U3yyasack Koxa JlaTepa/ibHOM MOBEPXHOCTHU 6ejpa. ['pbrI3yHbl B rpynne V nosydaay nu-
TheBY10 Bojly ¥ nuTaHue ad libitum.

Mpiu rpynmnsl B cpa3y nociie crapta KocMU4eckoro kopabss SpaceX10 nogBepraiuch 3BTa-
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Ha3uu. HaxoauBuivecs B HAa3eMHOM 3KCIepUMEeHTa/JIbHOW KaMepe 110 UMUTALUKM YCI0BUU cozep-
»kaHuA )xUBOTHBIX HA MKC (KocMuueckuit nentp uMm. /pxona Kennegu, CIIA), Mpiuu rpynmnel G no-
BTOPSJIM 110 BpeMEHU NpeObIBaHUS MOJIETHbIN 3KciepuMeHT. YKUBOTHbIe rpynnbl F Haxoauiuch B
KOCMHUYECKOM MoJieTe B TeueHue 21-24 cyToK.

[IpoBesieHMe 3BTaHA3UM OCYLIECTBJISAJIOCH HENOCPEJCTBEHHO B yCJIOBHUAX HEBECOMOCTH, Ha
6opty MKC, 4TO fIBU/IOCh BaXKHOW M YHUKAJbHOW MeTOAUYECKON 0COOEHHOCTBIO OMoMaTepUasa
NoJIETHOM rpynmnbl. /lajiee MaTepuas nmoABepraicsi KpuopuKcaluu U cofieprKalicsl B MaKeTax Co
JbZI0M. BpeMeHHO# UHTepBaJ MeX/ly 3BTaHa3uel U 3aMOopaKMBaHUeM GHoMaTepHrasia COCTaBJIsI
2 MMH.

B cootrBeTcTBUM c npoTokosioM HACA-Pockocmoc “Utilization Sharing Plan on-board ISS” nony-
YeHHbIe MPOOBI ObIIN JOCTaBJIEHbI B POCCHI0 Ha CyXOM JibJly 6€3 pa3MOpPO3KH.

[Ipo6omnoAroToBKa KoKy BKJItoUasia B cebs ¢pukcanuio B 10% HelTpasbHOM dopMasivHe, 06e-
3BOXKMBAHUe, 3aJIUBKY B NapaduH, IpUTrOTOBJIEHHE CPE30B TOJNLHUHON 5 MKM, OKpallMBaHUe reMa-
TOKCUJIMHOM U 303UWHOM. ['McToxuMudeckas fetekuuda TK npoBoauiack ¢ moMoLb0 OKpallvBa-
HUA pacTBOpoM ['Mm3a.

JlJ11 0lHOBPEMEHHOTO M3yYeHHUs KOJIJIareHOBBIX BOJIOKOH ZIepMbl KOXH, B T.4. PETUKY/ISAPHBIX,
OKpallMBaHHUe pacTBOpoM ['MM3a KOMOGUHUPOBAJIOCH C UMIIperHanuen cepebpom [4]. [lianume-
TPUYECKUM aHaJIM3 MUKpPOINpeNnapaToB KOXXMU Mblllled NMpoBoAuWJcsS Ha MUKpockone ZEISS Axio
Imager.A2 (Carl Zeiss, Germany).

1 $oTOoLOKYMEHTUPOBAHUS U3y4Ya/lld He MeHee 25 noJsiel 3peHUs B KaX/J0M MUKpoIpenapa-
Te MPU UCN0JIb30BaHUH 00'bekTHUBA X20. [l1011aab Mo 3peHus U3MepsiJiacb B MKM?.

[IpoBoAMIN KOJIMYECTBEHHBIM aHA/NN3 0OHAPYKEHHBIX Ty4YHbIX KJIETOK, FPaHyJIMPOBAaHHbIX U
JlerpaHyJIMpOBaHHbIX GOPM, a TaKKe CBOOOHO Jyiexxalue rpany bl TK a5 kax0ro skcnepuMeH-
TaJIbHOTO )KUBOTHOTO.

Kpome Toro, yuuTsiBasiach yactora npusexanus TK apyr K Apyry, a Takxe coJ0KaaIn3alus
TK c pubpouuramu u pubpob6sactamu. [Ipu nosriydeHUH YUCJI0BOT0 MAacCUBA JAHHBIX /J15l IOBbI-
HIeHUs1 06’ beKTUBHOCTHU MPOBOJAMMOTO UCCIEJOBAHUS B aclleKTe onpe/iesieHus 06’beMa MomyJisi-
IIMU TYYHBIX KJIETOK B JlepMe KOXKH U3 MOJIyYeHHbIX [/l aHa/Iu3a MUKpodoTorpadpuil BpyyHyto
YIS/ IJI0ILa/b, COAEePKaLly0 BOJOCHI, BOJIOCSAHBIE GOJIIUKYJ/IbI U CaJIbHBIE KeJle3bl.

JlocTOBEpPHOCTD pa3/IMuUi OleHHUBasach Mo t-kpuTeputo CThIOZlEHTA B Cy4ae HOPMaJIbHOTO
pacrpesiesieHUs BBIOOPKH, PU €ro OTCYyTCTBUM UCIOJIb30BaJICS HelMapaMeTPUYeCKUN CTaTUCTH-
yeckuil U-kputepuit MaHHa-YUTHU.

Pe3y/ibTaThl U 0GCYKAEHUE

['pynnbl kKoHTposied TK 1o 60/bIIUHCTBY HapaMeTpoB MOPPOPYHKIIMOHAJTBHOTO COCTOSTHUS
ObIIM CXOXKHU JPYT C PyroM. ITO KacaJoCh KaK UX KOJIMUECTBEHHOTO NIPe/ICTaBUTEIbCTBA B KOXKE,
TaK U CEKPETOPHON aKTHBHOCTH.

TK nepMbl UMenM KpynHble pasMepbl U CoJieprKalkd XOPOLIO Pa3IMYMMbIA MeTaxpoOMaTUYHbIN
CEeKpeTOPHbIN MaTepHall, yIIaKOBAaHHbIN B IPaHyJ/Ibl pa3JIMYHbIX Pa3MePOB, AOCTUrasd 1 MKM.

[To MopdodyHKIIMOHATBHOMY COCTOSIHUIO Ipeobiagany TK c npusHakaMu ceKpely rpaHyJi, B
TO BpeMsl KaK YMCJIeHHOCTb HeJlerpaHyJIMpOBaHHbIX GOpM Oblla IPUMEPHO OAMHAKOBOM U COCTaB-
JislJla YeTBePTh OT 00'beMa BCeU MOMyJISL U H.

MopdodpyHKIMOHANBHBIN KJIACTep «Ty4Has KjaeTkKa — Gubpo61acT» HAXOAUJICS IPUMEPHO B
O/INHAKOBOM CTaTyCe Y >)KUBOTHBIX BCEX KOHTPOJIbHbIX IPYIIIL.

TydHBIE KJIETKU 4aCTO BBIAABJIAJINUCH B HENTOCPECTBEHHOU 6J1M30CTH ¢ dubpobsactaMu u u-
OpOLIMTAMU.

Yc0BUS 0pOUTAIBHOTO [10JIeTA HE NPUBOAWJIN K IOCTOBEPHOMY U3MEHEHHUI0 YUCTIEHHOCTH I10-
nyasanuu TK koxu, obpaijanu Ha cebs BHUMaHUe MOKa3aTeu JerpaHy/IssHUOHHON aKTUBHOCTH
TK, cBuzeTeibcTBOBaBIINE 06 UHTEeHCUPUKALUU BbIBEJIEHUS CEKPETOPHBIX 'PAHYJ B MEXKKJIETOY-
HbIN MaTpPHUKC.
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[IpucyTCcTByIOMMHI B IUTOIJIa3Me CEKPETOPHbBIN MaTepuaJsl 6bL1 YIaKOBaH B TPaHYJIbl MEHbILIE-
ro pasMepa, C OTCYTCTBUEM KOJIMYECTBA KPYIMHBIX METaXpOMaTHYHBIX TPaHyJ pa3MepaMu 6oJiee 1
MKM, B OTJIMYHE OT TPYII KOHTPOJIS.

B03M0OXHO 3TOT QaKT sIBJISETCS CBU/IETEJbCTBOM aKTUBHOTO PAaCX0J0BaHUs MPOAYKTOB 61O-
reHe3a U CHIKeHUS 3anacoB NpedpopMUPOBAHHBIX MeMATOPOB AJIsl peajilanTalii K U3SMEeHeHHOH
rpaBuTanuu [1,3].

[lonydyeHHble JaHHbIE CBU/IETENbCTBYIOT 06 U3MEHEHUH YacTOThI cosiokanusanuu TK ¢ kiet-
kamu ¢ubpobaacTuyeckoro AuddepoHa B yCA0BUAX MUKPOTpaBUTALMU. B 4aCTHOCTH, B KOXKe KU-
BOTHBIX I'PYIIIbI KOCMUYECKOI0 [T0JIETa [T0C/Ie OKpaIlUBaHUS pacTBOpoM ['MM3a U UMHIperHanuei
cepebpom TK pexe npusieranu Kk pubpobsiactaM U ¢ubpouuTaM Mo CpaBHEHHUIO C TpynnamMu Oa-
3aJIbHOT'0, BUBAPUMHOTO U HAa3eMHOT0 KOHTpoJiel. B MecTax conokanusauuu TK ¢ pubpobaactu-
yeckuM AuddepoHOM 0TMeyasoch peiKoe BbIsIBJEHUE PETUKYJISPHBIX BOJIOKOH 10 CPAaBHEHMUIO C
rpynnamy KOHTPOJIs.

VHTEHCHBHOCTb BbICBOOOX/JeHHUSI KOMIIOHEHTOB cekpeToMa TK B crnenudprieckoM TKaHEBOM
MUKPOOKpPYKEHHU KO>KM Bo3pacTasia. Co3ZiaBasioch BredaT/ieHHe 6oJiee «PbIXJO0ro» BHEIIHEro
BU/Ia TYYHBIX KJIETOK, 3aHUMAaBLIKX OOJIbIIYIO MJIOLIA/b B lepMe KOXKH, C 60JIbLIMM apeajioM pac-
NPOCTPaHEeHUs TPaHyJ IPY UX CEKPELUU.

MopddosoruueckuM CBUETENbCTBOM 0c1abeHHs1 akTUBHOCTH yuyacTus TK B dubpusioreHese
0/ BJIUSITHUEM HEBECOMOCTH CTaJI0 YMeHbllIeHHe KOJIMYeCcTBa IPEeKO0JIIareHOBbIX BOJIOKOH, NTpUJie-
xaiux K TK ua1u oTXo AKX OT HUX B pa3/IMYHbIX HAIPaBJeHUSIX BHEKJIETOUHOI'0 MaTPUKCa.

CTOUT NpeAno/I0KUTh, YTO CJIeCTBHEM 3TOr0 IBUJIOCh U MHTErpajbHOe CHUXKEHHEe YUCIa UM-
NPEerHMpoBaHHBIX BOJIOKOH B JlepMe KOXKHM Y MblLIel M0JIeTHON IPyNIbl 10 CPaBHEHUIO C KUBOT-
HbIMH KOHTPOJIBHBIX DY, CBU/IETEJbCTBYSI O TOPMOXKEHHMU GUOpUIIIOreHe3a B YCI0BUSIX HEBe-
COMOCTH.

BbIBO/bI

fIBnsieTcs1 0OUEBUAHBIM, UTO YCJIOBUSI MUKPOTPABUTALIMU MOTYT NPUBOAUTD K U3MEHEHHUIO YCJI0-
BUM pubpuUIoreHe3a. Takke MOXXHO TOBOPUTD O Pa3BUTHH reMOIMHAMUYeCKUX U3MEeHEHUH, TPH-
BOJSALIUX K JONMOJHUTENbHBIM MOAUUKALUAM CHEUPUIECKOTO TKAHEBOTO MUKPOOKPYKEHHUSI.

CHmxeHUe 3¢ PEeKTUBHOCTHU IKCTPALIE/IIOJISIPHONA CO0PKU BOJIOKHUCTBIX KOJIJIAaT€HOB B MEX-
KJIETOYHOM MaTPHUKCe MOXKeT ObITh 06YC/I0BJIEHO U3MeHeHHeM YpoBHS pH, cogeprkaHreM GesIKOB
amMop¢dHOU da3bl BHEKJIETOUYHOTO MaTPHUKCa, BoAbI U Jp [2,3].

B ciiesctBUM 3TOTO, GOPpMHUpPOBAHKE KOJIJIAr€HOBOI'0 BOJIOKHA 6Y/IeT MPOUCXOAUTh B U3MEHEH-
HBIX YCJIOBUSIX COZIEP>KaHUS BOJbI, KOHIIEHTPAIIMK TPOIMOKOJIJIareHa U APYyTUX NPOTEUHOB, 0CMO-
TUYECKOTO JIaBJIEHUS], HOHHOU CHJIbI U ApyTruX GpakTopoB. OUeBHU/IHO, YTO B YCJIOBUSIX KOCMUYe-
CKOTO T0JIeTa MeXaHU3Mbl GU3HUOJIOTUYECKON pereHepalyu BOJOKHUCTOrO KOMIIOHEHTA HE MO-
TYT GbITh BOILJIOIIEHBI B IOJIHOM 00'beMe B CBSI3U C OTIpeie/IeHHbIMHY, CTIeLUPUIHBIMU [1J1s] HEBECO-
MOCTHY U3MEHEHUSIMHU psi/ia I0Ka3aTeeld MHTerpaTUBHO-0ydepHON MeTaboIM4eCcKOU cpe/ibl BHY-
TPeHHHUX opraHoB. C TOYKH 3peHUs NPAKTUYECKOW 3HAYMMOCTH, BAXKHO MPUHUMATh BO BHUMaHHE
PHUCK MOBPEXAEHUS KOXXH BO BpeMsl pereHepalMOHHbBIX IIPOLIECCOB B YCJIOBUAX MPodeccuoHab-
HOH J1esITeJIbHOCTH KOCMOHABTOB Ha 60pTy MKC. B aTux ycioBusix npoueccel GubpuioreHesa
0COOEHHO aKTUBHBI, U MOT'YT HaOJII0JaThCsl BaXKHbIe U3MEHEHUs], CBSI3aHHbIe C 06pa30BaHHEM BO-
JIOKHUCTOT'O KOMIIOHEHTA BHEKJIETOUHOI'0 MaTPHUKCa.

YHUKa/bHAs METO/0JIOTUs SKCIIEpUMEHTA U B3sATHe GHoMaTepHasa B YCI0BUSAX OPOUTATBHO-
ro MoJIETa MPeJOCTABUJIO0 HOBbIE BO3MOXXHOCTH [IJIsl U3Y4YEHUS U MOHUMaHHUS MOJIEKY/ISIPHBIX Me-
XaHU3MOB GubpUIOreHes3a, 6oJiee AeTalbHO pacKkpbiBas posb TK B peMojennpoBaHUM 3KCTpa-
LeJITI0JITPHOTO MaTPUKCA IePMbl KOXKH.
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Abstract
INITIAL STAGE OF DEVELOPMENT OF THE HUMAN LYMPHATIC SYSTEM

Background: the initial stages of the formation of the lymphatic system are not well understood. In the li-
terature, there is still no convincing answer to the main questions - venous or mesenchymal origin, expands its
representation centrifugally or centripetally.

Material and methods: to obtain information on primary lymphangiogenesis, serial sections of 50 corpses
of embryos and fetuses of 5-10 weeks, stained with hematoxylin-eosin, according to Van Gieson and Weigert were
studied, supplemented by graphic reconstruction. At the same time, the initial stages of the formation of the lym-
phatic system were studied in correlation with the remodeling of the embryonic venous beds.

Results: it was stated that the formation of the systems of the superior vena cava, inferior vena cava and portal
veins is accompanied by partial destruction of the embryonic venous beds. Lymphatic rudiments on the neck, in
the thoracic and abdominal cavity, axillary and inguinal-femoral regions are represented by three-dimensional ex-
cavations in the connective tissue. They appear in situ on the basis of the collapsing embryonic veins (cavity) and
cells of the embryonic connective tissue (primary lining). Accordingly, they have not venous or mesenchymal, but
veno-mesenchymal origin. Primary lymphatic structures are formed in situ during the fusion of multiple primordia
and differ from them in size and development of the lining of the lymphatic endothelium. These include the jugu-
lar, axillary and subtracheal sacs, the right and left prevertebral canals (paired thoracic duct), retroperitoneal and
retroaortic sacs of the lumbar region, lateral and subaortic common iliac, external iliac, internal iliac and inguinal
sacs, as well as lymphatic canals and sacs basins of branching of the celiac trunk, superior and inferior mesenteric
arteries. The primary lymphatic system has a cranio-caudal vector of formation, while the axillary sacs and the
prevertebral canals of the chest cavity are connected to the jugular sacs, and the lymphatic structures of the abdo-
minal cavity, in turn, are connected to the latter. The idea of continuous centrifugal proliferation of the jugular and
common iliac lymphatic sacs by means of processes has not been confirmed. Not connected to each other and he-
terochronously forming rudiments and primary lymphatic structures are recorded at 6-9 weeks of gestation. They
are fully integrated into a single system in the fetus 10th week. At this time, there are still no intraorgan lymphatic
structures and rudiments of lymph nodes.

Conclusions: the lymphatic system has a veno-mesenchymal origin. Lymphatic rudiments, sacs, and canals are
heterochronously formed in situ.

Key words: lymphangiogenesis, lymphatic rudiments, lymphatic sacs.

AKTYyaJIbBHOCTD

[lapaiurMbl BEHO3HOTO U ME3EHXUMHOTO I'eHe3a MepBUYHbBIX JUM(POKOJIJIEKTOPOB Y YesioBe-
Ka, LeHTpUyrajbHOTO U LEeHTPUIETAJbHOTI0 MOJIyca paclIMpeHUsl UX MpeJCTaBUTeNbCTBA C Ie-
peMeHHbIM yCIexXoM 00CYK/AaUCh B IUTepaType 6osiee cTosetus [1,3-9].

[Ipy cTO/1b NONAPHBIX CYXKAEHUAX UCCIeL0BaTeNd 0O0LIIM JOCTOMHBIM BHUMaHUEM pa3BUTHE
BeH. B nyb6siMKanyax nocjaeHUX JieT M0Ka3aHo, YTO Y >KUBOTHBIX BbICTHUJIKA JIUMPATHUYECKUX CO-
CYZI0B KOXKH, CPeJJOCTeHUs], CEPALIA, OpbhKeeK, a TaKKe MOBEPXHOCTHOM YaCTHU SIpEMHOT0 MellKa
He BEHO3HOT0, a ME3eHXMMHOTI'0 IPOUCX0XKJeHUsl. MHeHMe 0 JOMUHUPYIOLEN pOJId BEH B pa3BU-
TUU TUMQATUYECKUX CTPYKTYP Y )KUBOTHBIX, KOTOPOI'0 NPH/IePKUBaIMCh MHOTHE HUCCIe/loBaTe-
JIU, CMEHUJIOCh CYXKJIEHUEM O JIBOMCTBEHHOM BEHO-Me3eHXMMHOM X npoucxoxaeHuu [8]. Lleab
HACTOSILIEro MCCAe/JOBaHUS — U3YUYUTh HavyaJbHble 3Tanbl GOPMUPOBAHUS JUMPOKOJIIEKTOPOB
ey, TPY/IHON M OPIOLIHOM MOJIOCTH, MOAMBILIEYHON M MAaxXOBOM 06J1acTel yes0BeKa B Koppesisi-
[IMU C peMo/ieJIMpOBaHUEM 3MOPHUOHAIbHBIX BEHO3HBIX pyceJl.
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MaTepuay 1 MeTOAbI

UccnesoBaHue BBINOJHEHO Ha CEpUMHBIX cpe3ax 50 TpynoB 3aMOpUOHOB U M10J0B 5-10 He-
JleJIb, OKpallleHHbIX FeMaTOKCUJINH-303UHOM, 110 Ban 'M3oHy u Belirepry, fjonosHeHHbIX rpadu-
YeCKOU PeKOHCTPYKIUEH.

Pe3y/IbTaThl U UX 06CYKAEeHHE

PeMosiesivpoBaHe 3MOPHUOHA/JIbHBIX BEHO3HBIX pyceJsl Ha 3Tamnax CTaHOBJIeHUS JAePUHUTHUB-
HbIX BEHO3HBIX CUCTEM CONIPOBOX/AAETCA YaCTUYHOM UX JlecTpyKuuen. [[pyu pa3BUTHU BepxHe 1o-
JIOW BeHbI pa3pyluaeTcs psJ NIPUTOKOB M aHACTOMO30B NMePeJHUX U 0OLUX KapAUHAIbHBIX, 10J-
KJIIOUMYHBIX, TOPAKO3NUTIaCTPAJIbHBIX U TOPAKaJbHbIX OTPE3KOB 33/JHUX KapAWHaJIbHbBIX BeH. ['e-
He3 MpeJINoYevyHoro, IOYe4YHOro ¥ NOCTPEHAJbHOI0 OTPE3KOB HMUKHEHW I0JIOW BEHBbI CONPOBO-
’KJIAeTCsl BbIPAXKEHHOU JleCTpyKIueld nepudepudeckorl 4acTh MHTEePCYOKapAMHAJIbHOTO BEHO3-
HOT'0 CMHYyCa U B Pa3/IMYHOM CTeNeHU pycesl BEpXHUX U HUKHUX CyOKap/JMHaAJbHbIX, CAKPOJIIOM-
6a/IbHBIX U CyllpaKapAWHaJIbHBIX BEH, a TaKXXe UHTepKapJWHaJbHbIX aHAacTOMO030B. [Ipu odpopm-
JIEHUHM OOIIUX, HAPY>KHbIX U BHYTPEHHHUX MOAB3/0LIHBIX BEH pa3pyllalTcsa CybaopTalbHble OT-
pe3KM 3aJlHUX KapJHUHa/JbHbIX BeH C MHTEePNOCTKapAMHAJIbHbBIMU aHACTOMO3aMH, YaCTUYHO WH-
TepCaKpOKapAHWHAJbHBIA CUHYC U PYCJI0 CAKPOKapAUHA/IbHBIX BeH, MeJUaJIbHbIX U JIaTepaJbHbIX
NOCTKapAWHa/JbHO-CAKPOKAapAWHAJbHbBIX aHACTOMO30B W BEH HAPY>KHOTO MO/B3/0UIHOTO CIJe-
TeHUsl. B maxoBo-6eApeHHON 006J1aCTH pa3pyllaeTcs 4YacTb NPUTOKOB U aHACTOMO30B 0OJIbLION
MO/IKOXKHOM U 6ejpeHHOM BeH. [Ipy pa3BUTHUU CUCTEMbI BOPOTHOM BEHbI JeCTPYKIHsSI OXBaThbIBa-
eT MeXCUCTeMHbIe IOPTO-CyOKapAMHa/IbHble aHACTOMO3bIl, YaCThb pyCeJl ceJe3eHOYHOM, BepXHel
Y HW)KHEW OpbDKEeeYHbIX BEH, CIJIETEHHWH N0 X0y KOPHEHN U CTBOJIa BOPOTHOU BEHbI U BHYTPUCH-
CTEMHbBIX aHAaCTOMO30B.

[lepcuctupytomie aM6pUOHaIbHbIE BEHbI IPUYACTHBI K Pa3BUTHIO e pUHUTUBHBIX BEHO3HBIX
cucteM. Ha MecTe paspyiiarouiyuxcsd 3MOpUOHaJIbHbIX BEH reTEPOXPOHHO 0POPMJISIOTCH MHOXe-
CTBeHHbIe IMMpaTHUYeCKMe 3a4aTKU. Ha 11ee, B rpyAHON M GPIOLIHOM MOJIOCTHA OHU MpeJCTaBAeHbI
TpexXMepHbIMM 3KCKaBalUsIMU B COeJUHUTEJbHOM TKaHU. He3aBUCHMMO OT JIOKa/IM3aLUU UX POJ-
HUT popMHpoBaHHUe in situ Ha 6a3e pas3pylIaLKUXC 3MOPUOHATbHBIX BEH ([I0JIOCTb) U KJIETOK
3MOpHUOHAJbHOM COeJUHUTEIbHON TKaHU (epBUYHas BbICTUJIKA). OHU UMEIOT He BeHO3HOe [6,7]
WU Me3eHxUMMHoe [1,3-5,9], a BeHO-Me3eHXHMHOe MPOUCX0KJeHNe, QOPMHUPYIOTCS He U3 IUMPa-
TUYECKUX POCTKOB CTEHKHU BeH [6,7], a Ha MeCcTe YaCTUYHO WJIM NOJIHOCThIO Pa3pyLIaKLIMXCH 3M-
O6puoHa/bHbBIX BeH. C MX OSABJIEHUSI HAUMHAETCS pa3/ieJieHHe OTBO/SAILEro 3BeHa KpOBEHOCHOM CH-
cTeMbl Ha /iBe Mopdosiornyeckyd U QyHKIMOHAJbHO OTJAYAIOIIMECs YaCTH — BEHO3HbIN U UM ba-
TUYECKUH KOMNIAPTMEHTHhI. ITOT NPOLEeCC aKTUBHO MPOUCXOAUT Ha 6-9-1 HeJleNX recTaluuu, Npu
3TOM paHbllle BCero JUM@aTrUiecKue 3a4aTKU NMOABJISAIOTCSA Ha liee, a 3aTeEM B IPyAHOM U OpIOILI-
HOM nosiocTy. Mopdo10rM4ecKuM MapKepoM JUBEPTeHTHOI'0 Pa3BUTHS 3MOPHUOHAIBHOTO BEHO3-
HOT'0 pycCJia CJYKUT JleTeHepUPYOLIMH U CIYLMBAOIUICA 3HA0TENNN 3MOPUOHAIbHbBIX BEH.

[lepBu4HbIe TMMPaTUUECKHE CTPYKTYPhI Pa3JIMUHbIX 06J1acTel (MEUIKHM U KaHa/lbl) FreTepox-
poHHO GOpPMHUPYIOTCA in Situ M3 MHOXKECTBEHHBIX CJAMBAIOIIMXCS 3a4aTKOB. OHU OTJIMYAIOTCS IO
Tonorpaduu U paamMepam, HO UX POJHUT 0PpOopMJIeHHE BbICTUJIKY U3 TUMPATHUYECKOTO 3H/,0TEHS.
JIumdaTudeckui sHA0TeNUN — He JeprUBaT BbICTUIKU 3MOPHUOHAIbHBIX BEH, TaK KaK OHa pa3py-
11aeTcs Ha 3Tane GopMUPOBaHUA JUMPaTHUIECKUX 3a4aTKOB. Ero cTaHOB/IeHMe CBA3bIBAEM C I10-
JIMIIOTEHTHBIMHU KJIETKaMM COeJUHUTebHOM TKaHHU [2]. [Ipy aTOM yTBepxKAaeM, 4TO TuMPaTHye-
CKUU{ 3H/,0TeJIMU MELIKOB M KaHaJIOB, MOSIBJISIETCH He OJHOBPEMEHHO UJIX [I0YTH OJJHOBPEMEHHO C
3H/l0TeJIMeM 3MOpPHOHAJIbHBIX BEH, A C 3aMa3/jbIBAaHUEM B Pa3JIMUHbIX 00/1acTAX OT 1,5-2 (ApeMHble
MeIlKH) 10 4-5 Hezesb (10AB30UIHbIE MELIKH, KaHaJIbl OpblkelKH). [lepBuyHbIMU JIUMbaTHYe-
CKMMHM CTPYKTYpPaMHU y YyesJ0BeKa SABJISAIOTCS SpeMHble, IOAMBbILIEeYHbIe U CyOTpaxeaJlbHbIN MELIKH,
NpaBbli U JIEBbIM NPe/I03BOHOYHbIE KaHaJlbl (MapHbIA IPYJHON NMPOTOK), peTPOaopTalbHbIN U
peTponeprUTOHEeNbHbIN MEIKH, PETPOAoOpTaJbHbIM U peTPOKaBaIbHbIN KaHa/Ibl IOSCHUYHOU 06-
JIaCTH, OOKOBbIE U Cyb6aopTaJbHbIN 00LIMe MOAB3/A0IIHbIE, HAPYKHbIE M0/|B3/[0LIHbIE, BHYTPEH-
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HHUe NI0/IB3/I0LIHbIe U IaX0Bble MEIIKH, TUMbaTHUeCKHe MeIlKH U KaHaJ/Ibl B 6acceliHaX BETBJIEHUSA
YpPEeBHOTO CTBOJIA, BEpXHEN Y HUKHEH OpbhKeeuyHbIX apTepUH.

Ha 7-i1 HeJlesie ¢ ApeMHBIMU C/IMBAKOTCS MOAMBbIIIeYHble MeLIKU. B Hauasie 8- Hejies1d sipeMHoO-
No/MbIIIeYHble TUMdaTUYECKHE N0JO0CTU UMEIOT OTKPBITOE COYCThbe C BEHO3HBIMHU YIJIaMU IlIEH.
[Togkar0o4eHue K ApeMHBIM MellKaM TOpPaKa/bHbIX MIOPLHM IIPABOr'0 U JIEBOT'O I'PYJHBIX IPOTOKOB
NPOUCXOJUT B cepeiiHe 8- HeJlesin. PeTpoaopTasibHbIA MEIIOK, C KOTOPBIM CIMBAIOTCS peTpoIe-
PUTOHEAJbHbIA MEIIOK U IPOKCUMaJ/IbHbIe OTPE3KH PETPOA0PTaJIbHOTO U PETPOKABaJbHOIO JIMM-
baTHyeCcKUX KaHaJIOB NOSICHUYHOM 06J1aCTH, IPUCOEIUHAIOTCA K HaZAuadparMaibHbIM OTpe3KaM
JIByX NMPOTOKOB Ha 9-i Hejese. Y m040B 9 Hezesb 3aBepluaeTcss opopMyIeHUE CBsI3el 0011ero
NO/B3/0IIHOI0 MellKa C JUM(PATUIYeCKUMU CTPYKTypaMHu NOSICHUYHOW 06s1acTh. Y miogoB 10-i
HeJleJId — Hapy>KHbIX M0/|B3/J0IIHBIX MEIIKOB C 60KOBBIMHU OGLIMMHU MOJB3/I0LUIHbIMY, 2 BHYTPEH-
HUX [10/1B3/I0LIHbIX MEIIKOB — C HAPY>KHbIMU N10/|B3/I0LLHbIMU U HENAapPHbIM Cy6a0pTaIbHbIM.

Y nnionoB 10 Henesib BHEOPraHHbIe IMMdaTUYECKUe NTyTU B 6acceliHaxX BETBJIEHUS YPEBHOIO
CTBOJIa, BEpPXHEW Y HMXKHEW OpbIKeeuHbIX apTepUl CBS3aHbl C peTPONEePUTOHEAIbHBIM MEIIKOM,
a IpaBbli U JIeBbIM NaXOBble MEIIKU — C HApY>KHbIMU MOJB3/A0LHBIMU. PaciivpeHue npescTaBu-
TeJIbCTBA IePBUYHOMN IMM(ATUUECKOW CUCTEMBI IPOUCXOAUT HE BCIe/CTBUE HENIPEPbIBHOTO LieH-
TPOOEKHOTO pa3pacTaHUs IPEMHBIX U 00IIMX MOAB3A0IIHbIX JUMbATUIECKUX MEIIKOB [7], a my-
TeM NOAKJIOUYEHUS K IEPBUYHBIM JTMMPOKOJIJIEKTOPAM IlIer TaKOBbIX IPYJHOM M0OJIOCTH, a K HUM B
CBOIO 04Yepe/ib — OpIOIIHON. BHyTpruopraHHbIX 1MM$aTUUYECKUX CTPYKTYP U 3a4aTKOB JIUMdaTHue-
CKHUX y3JI0B y 104,0B 10-11 HeJje/1H ellle HeT.

3ak/jiloueHue

PeMozieiipoBaHue 3MOPHOHA/IbHBIX BEHO3HBIX pyces Ha 3Tane GopMUpPOBaHUA e PUHUTHUB-
HbIX BEHO3HBIX CUCTEM CONPOBOX/AAETCSA YaCTUYHOU UX AecTpyKuuel. JlumpaTrruieckue 3a4yaTKu
reTepOXPOHHO MOSABJSATCA Ha 6-9-i1 Hefensx rectaniu. OHU Npe/CTaBAeHbl TPEXMEPHBIMU IKC-
KaBallMsIMU B COeJJUHUTEJbHOM TKaHH, UMEIOT BEHO-MEe3eHXUMHOE MPOUCXOXKIEeHUE U reTepox-
poHHO GOPMUPYIOTCSA HA 6a3e pas3pyllIalLIMXCs 3MOPUOHATIbHbBIX BEH (M0JIOCTh) U ME3eHXUMHBIX
KJ1eTOK (epBUYHas BbICTUJIKA). X MOsBJIeHWe MHULUUPYET HadaJbHbIM 3Tan pas/esieHus OT-
BO/ISILIIETO 3BeHA KPOBEHOCHOM CUCTEMbI Ha BEHO3HBIW U JIMMpaTUUYECKHU KoMnapTMeHThI. [lep-
BUYHbIE IUM(paTHYeCKUEe CTPYKTYPhl pa3JIMYHbIX 06/1acTed GOPMUPYIOTCH NPU CAUSIHUUA MHOXe-
CTBEHHBIX 3a4aTKOB U MPUHLUIHATBHO OTJIMYAIOTCSA OT HUX Pa3BUTUEM BBICTUJIKU U3 IUMATH-
4YecKoro 3HzoTenus. X cTaHOBJIeHMe 3aBepluiaeT 3Tal GOpMUPOBAHUSA NEPBUYHON TUMdaTHde-
CKOM CHCTEMBI, KOTOPYIO COCTABJISIOT CBSI3aHHbIE MEX/1y COO0M IMMpaTUUYECKHEe MELLKU U KaHabl
1eu, Tpy/IHON U GPIOLITHOM MOJIOCTH, OJMbILIEYHON U TaX0BO-6e/[peHHON obJiacTel.
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Abstract
SAPHENOUS NERVE RAMUS INFRAPATELLARIS VARIATIVE ANATOMY

Background:With total endoprosthetics and multiple surgeries of a different nature in the area of the knee
joint, neuropathic pain is observed in the postoperative rehabilitation period. With all kinds of access (for exam-
ple, access by Textor or by Kornev), there is a high probability of crossing the popliteal branch of the saphenous
nerve (ramus infrapatellaris). This precedent significantly affects the severity of the postoperative period. It is
necessary to take into account the peculiarities of the topography of the saphenous nerve.

Material and methods: The study was carried out on 7 lower extremities fixed in 10% formalin. We used me-
thods of anatomical preparation and morphometry with a caliper with an accuracy of 0.1 mm. To determine the
topography of these nerve structures, measurements of the course of n.saphenus, r.infrapatellaris were carried
out, comparatively determined by palpation of anatomical bone structures.

Results: Based on the data obtained during the measurements, we have determined all possible options for
the distances from the points of the bony protrusions. We were convinced that the greatest variability is observed
when measured from the medial edge of the patella, where, as a rule, the anteromedial approach in the knee joint
is performed, which, in fact, indicates the greatest vulnerability of r.infrapatellarisn.saphenus in the anteromedial
approach.

Conclusions: The greatest variability of r.infrapatellaris occurs in the medial edge of the patella and when in
the horizontal plane from the top point of the tibial tuberosity. Taking into account the widespread introduction
of the anteromedial approach in operations on the knee joint and the large variability of the course of the infrapa-
tellar branch, it can be concluded that this branch is most vulnerable to excision with the above approach.

Key words: Popliteal branch of the saphenous nerve, total knee arthroplasty, anatomical formations of the
patella, medial parapatellar approach.

AKTya/JBbHOCTBH

[Ipy TOTaZIbHOM 3H/I0NPOTE3MPOBAHUM U MHOXKECTBEHHbIX XUPYPrUYeCKHUX BMellaTe/bCTBaX
MHOT0 XapaKTepa B 06/1aCTH KOJIEHHOI'0 CyCTaBa B IOC/€0NepallMOHHOM peabuJINTallMOHHOM Iie-
puoie HabJl0jaeTcsl HeBponaTuyeckas 60J1b.

B cBsI31 € pocTOM 4KcIa 60JIbHBIX, HYKAAIOLMUXCS B Ollepalii Ha KOJIEHHOM CycTaBe, Ipomnop-
[[MOHAJIbHO BO3POCJ/Ia U YUCJIEHHOCTb 60JIbHBIX C 0003HAaYeHHOU naTtoJioruei [1, 2].

Tak:xe mpyu BCeBO3MOXKHBIX THUNAax JAocTyna (Hanpumep, goctyn no Tekcropy sin6o no Kop-
HeBY) BBICOKA BEPOSATHOCTb IlepeceyeHHs MOJKOJEHHOW BeTBb IMOJAKOXXHOTO HepBa (ramus
infrapatellaris) [3].

JlaHHBIN NpelLeZileHT 3HaYUMO BO3/JeCTBYeT Ha TSXKeCTh NocjeollepaluOHHOTO nepuoaa. Jlo-
CTaTOYHO HepeaKO 60JIbHBIE XKaJYTCH Ha 60JIM B 06J1aCTH KOJIEH, TeM OoJiee NPU JBUKEHUSAX B
CyCTaBax, COGCTBEHHO, YTO MPUBOJUT K OTPAaHUYEHHUIO MO BU>KHOCTHU.

Y 3TuX 60JIbHBIX BO3PACTalOT MEPHUO/ bl BOCCTAHOBJIEHUS [4].

TakuM 06pa3oM, BbINOJIHASA JOCTYIbI B JAHHON 006/1aCTH, HY>KHO IPUHUMAaTb BO BHUMaHUe 0CO-
6eHHOCTH Tonorpaduur NOAKOXKHOT0 HepBa [5].

MaTepI/laJIbI U MEeTOoAbI

N3ydeHue npoBesieHo HA 7 GukcupoBaHHbIX B 10% dopMasiriHe HU>KHHUX KOHEUYHOCTSIX, aMIly-
TUPOBAHHBIX BCJIE/CTBHE HEKPO3a ['0JIEHHU U CTOMBI y JIIOZlel B Bo3pacTe 56-74 JeT.
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BbLIM HCII0/1b30BaHbI CIOCOOBI aHATOMHUYECKOM MOATOTOBKY U MOPPOMETPHHU IITAHTEHLIUPKY-
JieM ¢ TOYHOCThI0 A0 0,1 MM.

B xoze U3ydyeHus1, MpU MOMOIIY MepeHEMEJUATBHOTO AOCTYIA U AaJbHEHIIEero npenapupo-
BaHMs MOAKOJIEHHON 06J1acTH ObLI BblZeseH n. saphenus Hike canalis adductorius ¢ BeTBbIO T.
infrapatellaris.

Jsis onpeneneHus: Tonorpaduu AAaHHBIX HEPBHBIX CTPYKTYP, ObLIM MPOBEJEHbl U3MEPEHUS
xoza n. saphenus, r. infrapatellaris cpaBHUTeJ/IbLHO ompefe/isieMbIX MaJbIAaTOPHO aHATOMUYECKHUX
CTPYKTYP KOCTH; COCTaBJIEHA TAaG/IMIa BEPTUKAJIbHBIX U TOPU30HTAIbHBIX Pa3MepOB.

B kayecTBe MasbNaTOPHO-ONpeiessieMblX KOCTHbIX aHATOMUYECKUX 06pa30BaHUM OblJIU Bbl-
O6paHbl OCHOBaHHWe HaJKoJleHHUKa (basis patellae), HauBbICcIIas ToYKa Ha/JKOJIEHHUKA, BEPXyLIKa
HaZiKoJIeHHUKa (apex patellae), MeuanibHbIN Kpal HaKOJIEHHUKA, OYTPUCTOCTD 60JIbIION 6epLio-
BOM KoCTH (tuberositas tibia) 6p11a Mcnosib30BaHa JJ1s1 U3MEPEHUS B 2-YX MJIOCKOCTSX.

Bce n3mMmepeHus1, KpoMe Kak B BEpTHKaJbHOU MJIOCKOCTU OT OYIPUCTOCTH OOJIbILION 6epIioBOM
KOCTH, ObLJIM POBE/IEHbI B TOPU30HTATbHBIX MJIOCKOCTSIX.

B ciyyasix ¢ pa3BeTBJIeHHEM U3MepeHHs BEJIUCh 10 OCHOBHOM BeTKU. UTOrM u3MepeHUH npej-
cTaBJieHbl B Tabsuie 1.

Ta6una 1
. PaccTossHue A0 BeTBU, MM CP. 3Ha4., MM
Touyku usmMepeHuu
1 2 3 4 5 6 7

Apex patellae 31 44 | 50 47 | 43 | 43 | 42 43 +9,5
HauBbicias Touyka patellae 40 50 | 50 50 | 46 | 46 | 50 47 £5
Basis patellae 37 50 | 47 40 | 43 | 43 | 45 43 6,5
Margo mediale patellae 20 80 | 97 66 | 60 | 85 | 82 70 + 38,5
l'opusoHTa/IbLHOE paccTosgHue oT | 20 37 | 50 25 | 43 | 32 | 28 33+15
BepxHell TOYkM tuberositas tibia

BepTuka/ibHOEe pacCTOSAHUE OT 40 40 30 20 23 | 27 | 40 31+10
BepxHeil TOYKHM tuberositas tibia

Pe3y/ibTaThbl U 06CYKAEHME

Ha ocHOBaHUM JJaHHBIX, IPUOOPETEHHBIX B X0/le u3MepeHUu (cM. Tabuuiy 1), Mbl onpezesiu-
JIU BCEBO3MOXKHbI€ BaPHUAHThI PACCTOSIHUM OT TOYEK KOCTHBIX BBICTYIOB: BEPXHUU MOJIIOC HA/IKO-
JeHHUKa — 31-50 MM, HH2KHUH TOJIIOC HaJIKOJIeHHUKA — 31- 50 MM, HMKHH U I0JII0C HAJKOJIEHHU-
Ka - 37-50 MM, cpe/iHss JIMHUS HaJiKosieHHUKa — 40-50 MM, Me/lua/ibHbIN Kpal HaZKOJeHHHUKA
- 20-97 MM, paccTosiHHEe 110 TOPU30HTAJIM OT BEPXHEW TOYKU OYTPUCTOCTH 6OJIbIIEOEPIIOBOM KO-
ctu coctapisieT 20-50 MM, paccTosiHUE 110 BEPTUKAJIU OT BEPXHEN TOYKH OYTPUCTOCTH 6OJibliIe-
6ep1oBoi KocTu 20-40 MMm.

AG6COJIIOTHO 0YEBUHO, YTO HAaU6OJIbIIIAs BApUa6eJTbHOCTh UMEETCSI TP U3MEPEHUN OT Me/U-
aJILHOTO Kpasi HaJIKOJIEHHUKQ, I/le, KaK MPaBUJIO, TPOU3BOAUTCS NepeaHeMeIUaJbHbINA JOCTYI B
KOJIEHHOM CyCTaBe, 4YTO, COOCTBEHHO, YKa3bIBAeT HA CaMyl0 60JIbIIYIO YSI3BUMOCTb I. infrapatellaris
n. saphenus npu nepesgHeMeaalIbHOM JOCTYIIE.

BbIBOAbI

B uTore n3yyeHus BbIsIBJE€HA BbicoYyaiias Tonorpadpuieckass UISMeHYHUBOCTH T.infrapatellaris
n. saphenous.

HaubGouibias BapuabesbHOCTh UMEETCS TP U3MEPEHUHU OT MeIMaJbHOI0 Kpasi HaJiKOJIEeHHHU-
ka (1-20 mm, 2-80 MM, 3-97 MM, 4-66 MM, 5-60 MM, 6-85 MM, 7-82 MM.)
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W npu u3aMepeHrU B TOPU30HTA/IbHOM MJIOCKOCTH OT BEPXHEHN TOUKU OYTPUCTOCTH 60Jbliebep-
oo KoctH (1-20 MM, 2-37 MM, 3-50 MM, 4-25 MM, 5-43 MM, 6-32 MM, 7-28 MM.)

YuuTbiBasi 06IIMPHOE BHEJpEeHUE MepeHeMeIUaTbHOTO JOCTYIA MPHU olepalysax Ha KoJieH-
HOM CyCTaBe Y 60JIbIIYI0 BapuabeJbHOCTh X0/a UHpanaTe/JIipHON BETBH, MOXKHO C/leJIaTh Bbl-
BO/I, YTO JJaHHAasl BeTBb HauboJiee ysa3BKMMa ZJisl McCeYeHHUsl IPU 0603HAYEHHOM BhIIIE JOCTYIIE.
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