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BonbLLIMHCTBO ODMOOrM4Yecknx rnpoLLeccoB
opraHn3ma 4YenoBeKa NMPOUCXOOAT B BOOHOM
cpene.
CyLiecTBYyOT crneayruime BogHble cpeasbl.
— KpoBb
—  Jlumdpa
— TkaHeBas XUOKOCTb:

e xeneobpasHad

*  XXMOKOCTW NEPBUYHLIX MPOCTPAHCTB (cBOBOAHAS) -
XXNMOKOCTU CEPO3HbIX MOSIOCTEN, CMIMHHOMO3roBas
XWOKOCTb, 9HAO U Nepunmmda BHYTPEHHErO yXa,
rMa3HUYHas XXNOKOCTb, CyCTaBHas XXMAOKOCTb.

CepnequcocyuMCTaﬂ CUCTEMa COCTONT U3.

— KpoBeHocHas cuctemMa (cepaue — ueHTpanbHbIn
opraH, KpOBEHOCHbIe cocyabl)

— JlnmdpaTtmnyeckasa cucrtema
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NnmdbaTnyeckas
cCncremMa
DyHKUNN:

obpasys numadry SR
— BcacbiBaeTt n nposoauT:. \ T e
« JXunpbl XXnMpopacTtBOpUMbIE BUTAMUHBI ‘\ ( /\/ -
* Benk e
+ Konronaw! 1 kpuctansonas! L i
+ KneTku unv kneTouHble dparMeHTsl  ~ et L
— BapbepHaﬂ
— JlInmpaTtnyeckmne y3nbl ABMAKTCA Takke U opraHamm
MMMYHHOWN CUCTEMBbI

— BTopou nyTb No KoTopown paboTaet UMMYHHas cCUCTEMaA
— [leno >XnakocTtu




Nnmdoa

BecuBeTHaga unu 6enoBaTas XUOKOCTb
pH 7,5-7,9

Obpa3soBbIBaeTcd NyTEM pe3opdbLunm TKaHEBOW
XUOKOCTU NnuMdaTndecknmm Kkanmnnspamm

CoaepXxuTt Boay, COmnu, XXupbl, 0€MKnu, ropMOHHI,
doepMeHTbI, Konnounabl 1 KpucTanmnongbl

CoaepXuT numdounTsbl U NONMMopPMHOAOEPHbIE
KIEeTKU

QpUTPOLINTBI U TPOMOOLIUTBI OTCYTCTBYIOT
3a cyTkn obpasoBbiBaeTcs 2-4 nutpa numdbl



NnmdraTtnyeckaqa cuctema

CocTonT U3 :

— JlnmdpaTnyeckmnx cocynoos:

=JInMmdpaT4eCcKmx Kanunnspos

=JInmdpaTndeckmnx
NOCTKaNUmIspoB

=JlumpaTnyeckmx cocyaoB
=JInmdaTnyecKkmx CTBOJIOB
*JInmdraTny4eCcKmnxX NPOTOKOB

— JlnmdpaTtnyeckmx ysnos




NnmdraTtnyeckaqa cuctema

Subclavian lymph node

Axillary
Mopdo-dbyHKLMOHaNnbLHaga  Adayien  TRIO0S
eanHnLLa NnMMmMaTnveckou |
CUCTEMDbI: i ot

ITnmdaTnyecknm , i
permoHanbHbIU 2% h
KOMMnnekc \ L, bl "~ onroce

* HMMCbaTML'eCKl/le \i’/ /"‘ ‘/~“ \‘. ':./ " "% ﬂ"?[ ' Pectoralis major
CO Cy,EI, bl / . » W ,,/, ‘:‘J' \ [ muscle (cut;
B2y i
* NMnMdaTnyeckne yanes -ﬁ\ [ ,ﬂ("‘ﬁﬁ{/ N
° nyTM HeCOcyﬂ,MCTOIZ . ;‘ﬁ ;« ) | lymph node
LN pKyJ'IFI LUNU \\’"/ " Mammary gland

(b) Female, anterior view



NTnmdbaTmnyeckmne kKanunnapbl

HauunHatoTcs 3aMKHYTbIMI NEeTIAMU UITN CIlENnbIMA
NnaribueBUaHbIMU KalnunniapamMu

[lepBMYHOE 3BEHO NMMAdATUYECKOU CUCTEMDbI

CTeHKa COCTOUT U3 OQHOCIIOMNHOro aHgotenuda. Mexay
HUMM 0Opa30BbIBAOTCS LLENU CO CTBOPKaAMMU,
OTKpbIBaloLLECA BO BHYTPb Kanunnapa. Kpan aHgotenus
nogaepXuBaeTcs AKOPHbIMU BOFTIOKHAMM.

OtcyTcTBYyeT 6basanbHas MmembpaHa
OTCyTCTBYIOT NEPULINTHI
LLInpe kpoBeHOCHbIX Kanumnnsapos (20-200 mkm)

[Mpoxogumbl AN MakpOMOJIEKy, KONmonaos,
KpUCTannonaoB, MUKPOOPraHN3MOB, OMYXOJIEBbIX KINETOK.

OpraHn3oBbIBAeTCHA B NOBEPXHOCTHbIE U rNybokne
crnfeTeHus



Nnumdatrnyeckne kKanunnspeobl

Fibroblas! in loose

Tissue cell et i connective tissue
Lymphalic Flaplike
caplliary minivalve

Blood

capillanes
Endothelial
cell
Filaments
anchored to

_ connective
Arteriole Venule tissue
(a)

Copynght @ 2001 Bengamin Cummings, an imprint of Addison Wesley Longman, Inc.
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NTnmdbaTmnyeckmne kKanunnapbl

* OTCYTCTBYIOT B:
— Xpsiwe
— [leHmuHe u amarnu 3yba
— Hoeamsix u 8osioce
— CKrepe u xpycmarsuke aia3a
— Moary, ero obono4ek
— Cene3eHke
— KpacHoM KOCTHOM MO3ry
— [1naueHTe n Nyrno4YHOM KaHaTuke
— [loye4yHOM TEnbUeE
— Anutenuu
— BHyTpeHHeM yxe




JInmdbaTmnyeckme NoCTKanMNNAap.b

¢ JTO Kalniinapbl B NMPOCBET KOTOPbIX
MNOABIIAKOTCA KilallaHbl




Jlnm@aTnyeckune cocyasbl

* [logBnstoTcs NOoJ1yJ1yHHbIE€ CTBOpP4HAaThble
KIarnaHbl, KOTOPbIE NMO3BOJIAKOT J'II/IMqDG
npoaBuMraTbCqd B UEHTPAJIbHOM HallpaBJiIEHHUE.

 Bbolgenaem numdartmnyeckme cocyabi:
* C nonepeyvHbiMu nojsiocamMu
* PETUKYNApPHbIe
* rodopmpoOBaHHLIE
* Mpo3payHble
* OpraHn3oBbIBaAEeTCHA B MNOBEPXHOCTHbIE U
rnybokue; BHyTpUOpraHHble U 3KCTPaopraHHble

CrrieTeHuns.






lNMpo3payHbIn cocyn

NodpnpoBaHHbIN cocya



J'lnmdpaHrmoH

Mopdo-dyHKUMOHanbLHaa eguHmua num@aTtmy4eckoro cocyaa
(MUKPOCErMEHT).

[lpencraBnsgeT NPoOMeEXyTOK MexXxay OBYMSA napamu KranaHoB
(BKIoYaqa KaygarbHYH).

Jlumpatnyecknn Hacoc.

CTpoeHue:

— MbiweYHbIn pyTNAp

— KnanaHHbIN CUHYyC

— My@rTa

Knaccudukaums no goopme: umnuHagpuyeckme, cdepuyeckume,
OoBallbHble, MpoaoIroBaThle, TPEYrosfbHbIe, NIIOCKUE;
ONVHHbIE, KOPOTKKe etc.



NTnmdaHrnoH
-

1 nuMc¢paHrMoH ; 2 MmbliweYHbIn pyTRAp;
3 KnanaHHbIN CUHYC; 4 myTa;
5 nonynyHHble CTBOpYaTble KNnanaHbl.



NTnmdaHrnoH

OECO N O 01 &~ Wi

BHyTpeHHUN cnon.
CpenoHuu cnom.

HapyXHbIu crnom.

KnanaH.

dHAOOoTeNMMoLUMUT.

MuouuTbl cpeaHero crnos.
KonnareHoBble BOSIOKHA.
KpoBeHOCHbIe Kanunnspbl.
MuouunTbl y ocHOBaHus
KranaHa.



Jlnm@aTnyeckune cocyasbl

[1pn cnuaHum numaTtnyecknx cocyaon
doopmmpyetca numdaTnyeckasa LUCTepHa.

K unctepHe Bblaensem npuHocsLme cocyabl -
adpdpepeHTHbIE cocyabl (2-5) n yHocsALme
cocyabl - addepeHTHbIe cocyabl (1-2).

Makpo-MUKpOCerMeHT nmmMaTnyeckmx
COCY[0B NPeacTaBfideT y4acToOK cocyaa Mmexay
OBYMS LMCTepHaMU, BKMNoYaa kayganbHYyH.

Takke nmeeTcd MakpocerMmeHT
NMM@aTUYECKNX COCYO0B — MPOMEXYTOK Mexay
OBYMS NMMddaTU4YEeCKUMU y3namu .



MaKpo-MUKpOCerMmeHT
nmMmdpaTtnyeckmx cocygoB
. VR W r -

'

i | h Y.
CmpoeHue makpomMukpoceameHma. (rno
Stefanet M.) 1 MakpomMukpoceameHm; 2

KayOasibHasi yucmepHa; 3 agpgpepeHmHbIe

cocyobl; 4 yeHmparsnbHasa yucmepHa; 5

aghghepeHmHbIe cocyO.




-MUKPOCErMeHT

Makpo
NMM@ATUYECKNX COCYAOB




IlnmpaTnyeckne cTeonbl

* OnuncaHbl cneayowme
nmmdaTtnyeckme

//:v
L

CTBO/JIbI.

— Trr. lumbales dexter et

sinister

— Tr. Intestinalis .

— Trr. jugulares dexter et 2

sinister

— Trr. subclavii dexter et 7
sinister

— Trr. bronchiomediastinales

dexter et sinister

Sl %)

O~ ay U1






JlnmdpaTtmyeckme NpoTOKN

[MpaBbIn NnMM@aTUYeCKUN NPOTOK —
doopmmpyeTtcsa nytem CrnmsaHmns npasoro
NOAKIYNYHOro, NPaBoro APEMHOro 1 NpPaBoro
B6poHXxo-MmegmacTuHaribHoOro NMMAaTUYEeCKNX
CTBOMOB. BnagaeT B npaBbii BEHO3HbLIN Yrof.

'pyaHOU NPOTOK — CaMbiin DOSIbLLOW
nmMmdpaTnyecknuin KonnekTop cobmpas numdy c
2/3 Tena. BnagaeT B neBbit BEHO3HbIN Yrofl.



[ pyAHOWU NPOTOK

dopmupyeTca crnmaHmem npaBoro U NeBoro NOACHUYHbIX
nMMdaTUYECKNX CTBOSMOB C KULLEYHbIM CTBOSIOM. Th 12 -
L2

B mecTte cnuaHus (bprolluHaga Yactb) opMUpyeTCs
cisterna chyli (75 %).

B rpyaHon Yactu rpyaHoM NpoTok pacnonaraeTcs Mexay
aopToW U HenapHoW BeHbl. [pMHMMaET NPUTOKK: NEBbLIN
BpOHXO-MeguacTUHArIbHbIN CTBOST U MEXPEDEPHLIE
nuMmdaTtmyeckmne cocyasbl.

BrnagaeT B neBbit BEHO3HbIW Yron B LWENHOW 0DiacTu
npeaBapuUTeribHO B HEro BiMBaeTcA NneBbin
NOOKMNIOYNYHBIM N JIEBbLIN APEMHbIE CTBOJSILI.

[lyroobpas3Ho n3rmbasicb ycTbe rpyaHoro npoToka B
Buae AenbThl BNnagaeT B NEBbI BEHO3HbIN Yrof.



NnmdraTtnyeckune
MPOTOKU

MNMpaBbin nMMdaTnyecKkun NPOTOK
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NnmdraTtrnyecknn ysen

Pacnonaratotcs no xoay numdaTnyeckmnx
COCYy/0B

dopma: 6boboBuaHas, npoaonroBartas,
HeperynapHas

dyHKUMK: BapbepHas, punbTpaLmMoHHas,
MMMYHHas, NTMMAONO3TUYeCKad.
CTpoeHue:

— Kancyna

— Tpabekynbl

— Ctpoma (peTukynsipHasa TKaHb)

— [TapeHxum (peTukynsapHasa n numdgonaHasa TKaHb)
» Kopa
 [lapakopTukanbHaga 30Ha
* MoaroBsasa 3oHa




NumaTtnyecknn ysen

Cortical Afferent
Medul :
[?:e?;y a(t:\?jrd i vasse! . Capsule
lasma cells) Germinal  Subcapsular  {dense fibrous
P center Sinus conneactive tissue)

Cuter

Nuclei of
calls B cells

Capillary

Effarent
vessal



Linpkynauma numdbl B
NMMMAdaTUYECKOM Y3rne

trabecular sinus

* Jlnmdpa BXoOUT NoO Alrentlymphaticiveseel o
acppepeHTHbIM cocygam D
(2-8)

* [lonagaet B KpaeBou
CUHYC — KOPKOBbIE
CUHYCbl — MO3roBbl€e

trabecula

efferent lymphatic
vessel

CUHYCbl — BOPOTHbIU medula
CU HyC medullary sinus
 Bbixogut 1-2 germina

9 PEepPEHTHLIM cocyaam

777~subcapsular

lymphatic SE

VAN
nodules /7 NS
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Sinus medular



Linpkynauma numdbl B
NMMMAdaTUYECKOM Y3rne

* BbigendawoT 2 nyTtu

LIMPKYNALMK NUMdbI

— Henpsimou, bonee
brnaronpuAaTHLIN ONs

pearim3aumim MMMYHHbBIX

N MmeTadbonnyecknx
NpPOLIeCCOB.

— MNMpsamon, bonee
KOPOTKUK - OT sinusul
marginalis B — sinusul
hilaris.

subcapsular

: afferent  sinus /i,
lymphatic
\ ) /

superficial cortex

deep cortex

V.5

/ ‘medullary
sinus

V efferent

lymph vessel

trabecular
sinus

germinal

’ ".', '-.““i‘.“:’".:x. Center

from
blood




PernoHanbHble numdaTnyeckme

COCyAbl U y35bl

Ha ypoBHe HUXHEeWU KOHEYHOCTH

IlumpaTtndeckume cocyabl :
— [loBEPXHOCTHbIE
— 'nybokne

Gang

Gang
— Gill.
— Gill.

loni lymphatici poplitel (1-3)
loni lymphatici inguinales:
ymphatici inguinales superficiales (4-20)

ymphatici inguinales profundi (1-7)



Popliteal vein

Popliteal
b/ lymph nodes
Horizontal group:
Superolateral
Cribriform nodes ) Superficial
fascia Superomedial inguinal
within nodes nodes
saphenous Vertical group:
opening Inferior nodes
Fascia
lata
Great
saphenous vein Small

saphenous vein

Superficial
lymph vessels

External iliac
lymph nodes
Deep
fascia
of leg

Femoral nerve
Femoral ring

Great

saphenous vein Inguinal ligament

(Poupart) Lacunar
ligament

(Gimbernat)

Ductus (vas) deferens

Femoral sheath

"’(I[I:!N ¥ INE Femoral canal

s 7 Sl (opened)

Femoral artery
and vein

Great saphenous vein Deep inguinal
lymph nodes




NumdaTtnyeckme cocyabl 1 y3nbl

TAa3a

« Ganglioni viscerales:
— Ganglioni lymphatici paravezicales
— Ganglioni lymphatici parauterines
— Ganglioni lymphatici paravaginales
— Ganglioni lymphatici pararectales
« Ganglioni parietales:.
— Ganglioni lymphatici subaortales
— Ganglioni lymphatici iliaci communes
— Ganglioni lymphatici iliaci interni
— Ganglioni lymphatici iliaci externae
— Ganglioni lymphatici gluiteales
— Ganglioni lymphatici obturatorii
— Ganglioni lymphatici sacrales




NumpaTmnyeckmne cocyabl 1 y3nbol
Tasa

Lateral aortic (lumbar)
nodes
Preaortic lymph nodes

Promontorial (middle sacral) nodes

Common iliac nodes

(Lateral) sacral node

Internal iliac node

Lateral (superior)
external iliac node

Medial (inferior)
external iliac nodes

Obturator node

Superficial
inguinal
nodes

Highest
deep
inguinal
node
(Cloquet)

Deep
inguinal
nodes



NumdaTtnyeckme cocyabl 1 y3nbl
OpOLLHOW MOMOCTH

Ganglioni viscerales :
— Ganglioni lymphatici coeliaci
— Ganglioni lymphatici gastrici
« Gll. lymphatici gastrici sinistri
» Gll. lymphatici gastrici dextri
« Gll. lymphatici pilorici
* Anulus lymphaticus cardiacus
» Gll. lymphatici Gastroepiploici dextri
» Gll. lymphatici Gastroepiploici sinistri
— Ganglioni lymphatici pancreatici
— Ganglioni lymphatici lienales
— Ganglioni lymphatici pancreaticoduodenales
— Ganglioni lymphatici hepatici
— Ganglioni lymphatici cystici
— Ganglioni lymphatici mezenterici
» [lepudepunyeckas rpynna (paraintestinales)
« CpegHsis rpynnau
* LleHTpanbHaga rpynna




Anterior view

Celiac nodes

Nodes around cardia )
Left gastric nodes

Left gastric nodes

Hepatic
nodes

Right

superior
pancreatic
node

Supra-
pyloric

nodes

Splenii
nodes

Sub- Splenic nodes

pyloric

nodes Left gastro- Superior pancreatic nodes
omental
R stro-
o (gastro Celiac nodes
i epiploic)
. node

Superior mesenteric nodes
(central superior group)

(eaiort)

\ . f Hepatic
» portal vein
Celiac nodes

Right gastro-omental

(gastroepiploic) nodes Left gastric node’

Nodes around
cardia
Hepatic

To cisterna Left gastro-

chyli omental around
(gastro- and heg
epiploic) artery p
node

Splenic
nodes

Zones and
pathways of
gastric lymph
drainage (zones
not sharply
demarcated)

Pancreat
nodes

Right gastro-omental (gastroepiploic) nodes

Left superior pancreatic

Suprapyloric, retropyloric and
nodes

N' subpyloric nodes

Celiac nodes

e Right superior pancreatic node Superior mesenteric nodes



NumdaTtnyeckme cocygbl 1 y3nbl

Thoracic duct

Paracolic
nodes

Middle
colic nodes

Paracolic nodes

Superior
mesenteric
nodes
(central
superior

Inferior mesenteric nodes

Left colic nodes

group)

Right
colic nodes

Preaortic nodes

lleocolic Sigmoid nodes

nodes

Paracolic nodes

Prececal

nodes .
Celiac nodes

Superior rectal nodes

Superior mesenteric
nodes (central

Appendicular
superior group)

nodes

Inferior racic duct
mesenteric nodes

Left colic  erna chyli
nodes

Preaortic  stinal

nodes phatic Superior

mesenteric
nodes
(juxtaintestinal
group)

wtand
lumbar
Middlephatic
rectal 'K
nodes

nodes

Common iliac nodes

Internal iliac nodes

External iliac nodes
Middle rectal nodes

Superficial inguinal nodes

% @/",_—,N Perineal lymph vessels : e | e e ; I ; clEN
Ve, (drain largely to inguinal nodes) - ’ . f R e y 0



NumdaTtnyeckme cocyabl 1 y3nbl

OpOLLHOW MOMOCTH

« Ganglioni parietales:
— Ganglioni lymphatici epigastrici inferiores
— Ganglioni lymphatici lumbles:
e Sinistri:
— Gll. lymphatici preaortales

— Gll. lymphatici postaortales
— Gll. lymphatici aortales laterales

o dextri:
— Gll. lymphatici precavales
— Gll. lymphatici postcavales
— Gll. lymphatici cavales laterales

* intermedii (interaortocavales)
— Ganglioni lymphatici phrenici inferiores



SEE ALSO PLATE 387
Cortical lymph vessels along cortical
radiate (interlobular) arteries

Right jugular trunk Left jugular trunk

oracidict Lymph vessels along arcuate arteries

Right subclavian trunk Left subclavian trunk Lymph vessels along interlobar arteries

Right bronchomediastinal trunk Left bronchomediastinal trunk

Tracheobronchial nodes Intercostal nodes

Posterior
mediastinal nodes

Inferior phrenic nodes

\

Thoracic duct Celiac

nodes

Cisterna chyli 5 i
y Superior Visceral

e
oS =

a ~ mesenteric 3 (preaortic)
. { nodes lymph
Right lumbar trunk {g r:/od';s
il Inferior
mesenteric

Intestinal trunk

node )

Lumbar nodes
= % (lateral aortic nodes)

V'

2wEacR)
L)

Left lumbar trunk

DI
(s

Common iliac nodes Common iliac nodes
3 >

2N
.&“-”3‘\,

Internal iliac nodes
Middle sacral nodes ;F”

External iliac nodes

Lateral sacral nodes
Superficial
inguinal
nodes

Inferior :
(superior,

epigastri :
ngdgés < horizontal
and
inferior
[vertical]
Node of Cloquet, [ groups)

or Rosenmiiller
(highest deep
inguinal node)

Deep
inguinal

nodes




NumdaTtnyeckme cocyabl 1 y3nbl

royaHoOW nosocTu
« Ganglioni viscerales:

— Ganglioni lymphatici mediastinales:
 anteriores:

— Gll. lymphatici precavales
— Gll. lymphatici preaorto-carotici

* posteriores:
— Gll. lymphatici paraesofagiei
— GllI. lymphatici interaorto-esofagiei
— Ganglionii lymphatici bronchopulmonles dexri et sinistri
* Intraorganici - segmentares, lobares
 extraorganici - hilares

— Ganglionii lymphatici tracheobronhiales:
* inferiores
« superiores dexri et sinistri




Vasele limfatice si ganglionii
limfatici ai cavitatii toracice

) i l ‘, u h Left superior ™ _’ ‘. f— {\'

(scalene) noae

Inferior deep cervical
(internal jugular) nodes

nternal jugular vein

ind jugular lymphatic trunk tracheobronchial nodes

Thoracic duct

(Aortic arch) node of
ligamentum arteriosur

ght lymphatic duct

vian vein
bclavian
atic trunk

Bronchopulmon
(hilar) nodes

Pulmonary paratracheal
opulmonary pulmonary)nodes

nodes

Post
med
nod

Subpl

’Ymph and inferior
plexuoronchial

nary (intra-
nary) node

Intet
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Inter

lymg.
Vessi
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Inferior
tracheobronchial
(carinal) nodes

Pulmonary
ligaments

Routes to
mediastinum

esophageal
uperior
nic nodes

Celiac nodes



NumdaTtnyeckme cocyabl 1 y3nbl
royaHoOW nosocTu

» Ganglioni parietales:

— Gang
— Gang
— Gang
— Gang
— Gang

loni
loni
loni
loni
loni

ym
ym
ym
ym
ym

D

natici phrenici superiores
natici parasternales
natici intercostales

natici pericardiaci

naticl prepericardiaci



Vasele limfatice si ganglionii
limfatici i cavitatii toric
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IlumaTtnyeckme cocyabl U
y3Iibl FONOBbI U Weu

Ganglioni lymphatici occipitales

Ganglioni lymphatici mastoidei

Ganglioni lymphatici parotidei (superficiales et profundi)
Ganglioni lymphatici retrofaringei

Ganglioni lymphatici mandibulares

Ganglioni lymphatici faciales

Ganglioni lymphatici submandibulares

Ganglioni lymphatici submentales

Ganglioni lymphatici cervicales superficiales

 Gll. lymphatici jugulares externi
 Gll. lymphatici jugulares anteriores

Ganglioni lymphatici cervicales profundi
Anteriores
 GlI. lymphatici prelaringei
« Gll. lymphatici pretraheales
» Gll. lymphatici paratraheales
Laterales
 Gll. lymphatici Cervicales laterales profundi (jugulares interni) — superiores et inferiores
» Gl. jugulodigastricus



NumdpaTtnyeckme cocygbl 1 y3nbl
rOJyIOBbI U LLIEW

Superficial parotid nodes
(deep parotid nodes
deep to and within
parotid gland)

Subparotid node

Facial nodes
Nasolabial
Buccinator Occipital nodes

Mastoid nodes

Mandibular
nodes

nodes

Superior lateral
superficial cervical
(external jugular)
node

Submandibular
nodes

Jugulodigastric node
Submental
nodes Posterior lateral
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INumdpaTtnyeckme cocyabl n
V3I1bl BEpXHEU KOHEYHOCTWU

* JlnmdpaTnyeckune cocyasbl :
— [loBEepXHOCTHbIE
— [nybokne
« Ganglioni lymphatici cubitales (1-3)
« Ganglionii lymphatici axillares (6 rpynn):
Gll. lymphatici laterales
Gll. lymphatici mediales (toracici)
Gll. lymphatici subscapulares (posteriores)
Gll. lymphatici inferiores
Gll. lymphatici centrales
Gll. lymphatici apicales
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NlummaTnyeckne cocyabl n
y3Inbl BEPXHEUN KOHEYHOCTU

capular
lerior)
try

'S




daKkTopbl crnocobcTByoLLME
OBWXEHUIO NUM@bI

COKpaTVITeJ'IbHaFI NeATenbHOCTb MblLLEYHOMU
Cnctembl TeJla U BHYTPEHHNX OPraHoOB

[MpucacbiBatolee gencTeme nneBpanbHbIX
NMOJSIOCTEN NPU AbIXaHUU

KoHueBoe gaBreHne numdaTu4eckmnx
Kanunnsapos

MoTopHasa OeAaTenbHOCTb NMMMaTU4eCcCKnX
cocyaoB (aBToMaTnyeckasa — budpasHas:
cucrtona u guacrona)

MoTopHaa gedaTenbHOCTb NMMAaTUYECKUX
y3n0B

[lynbcauns KPOBEHOCHbBIX COCYIOB



NnmdponagHaa cuctema

B cBOEM pa3BuUTUN, aKKOMOoJaLnK K
N3MEHEHUAM OKpPYKaloLen cpeabl OpraHmn3m
HaxoauTcsl B NOCTOAHHOU bopbbe ¢
MUKPOOPraHM3aMmamMmum n nx npoaykramm
obMeHa BeLLEeCTB.

OTBETCTBEHHOCTb 3a NogaepxaHne aToro
paBHOBeCUA NpuHagnexuT JinmdongHou
cucrewme.



NumaopongHaa (MmMmyHHas)
cucrtema

* /IMMYHUTET — 3alyMTa OpraHm3amMa OT FeHeTUYECKU
Yy>KOro.

* JlumongHasa cuctema — opraHbl U TKAHU KOTOPLIE
noaaepXmBarT reHeTUu4eCcKun opraHn3ma, sallmiias
ero oT MMKPOOPraHNM3mMoB, OMNYXOJIEBbLIX KIETOK U
non-self kneTok (4yxue).

* BbIACHEHbI HEUPOIHOOKPUHHbIE, NAapaKPUHHLIE U
ayTOKPUHHbLIE MeXaHU3Mbl UMMYHOpPErynauun.



MMMyHUTET

° CyLLl,eCTByeT 2 rMaBHbIX TUMOB NMMMYHUTETA.

** Hecneuyndunyecknmn — ctaHOapTHLIN OTBET HA
nobyto arpeccuto

» Cneundonyeckum — LLeneBon OTBET
HanpaBliEHHbIN NPOTUB OMPeaeENEHHOro
NaTosIorM4eckoro Bo3oyanTens



MMMyHUTET

« Pabota MMMYHHOW CUCTEMbI OCYLLIECTBISAETCS
KNneTKkamMum 1 UX akTUBHbIe BellecTBa.

— B Hecneungunyeckom MMMyHUTETE:
* Heutpodunbl
 MoHouuThI
« Makpodaru
« HatypanbHble kneTkn yonnuesl (NK)
— B cneundunyeckom MMMyHUTETE
e Jlumdoountbl T
* Jlumdpountsbl B



NnmdponagHaa cuctema

LleHTpanbHble opraHbl
KOCTHbIN MO3r (KpacHbIN U

XEenTblin)

Tumyc (BUNoYkoBas xeresa)

[lepundepunyeckme opraHbl
Jlnmdpatnyeckne yanol
CeneseHka

PaccesaHHble nuMmdongHble
obpa3oBaHusA (CBA3aHHbIE CO
CNU3NCTON TpybyaTbIX

OpraHoB):

. [TnweBapuTenbHON
CUCTEMDI

rnotka (KorbLo
Waldaier)

TOHKNW N TOSCTbIN
knwevHuk (foliculi
lymphatici solitarii,
agregati, apendicis
vermiformis)

. [1bIXaTenbHON CUCTEMBI
. Mou4enonosoro annapara
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Tonsils
Pharyngeal (adenoid)
Palatine
Lingual

-Lymph nodes

Thymus gland

Spleen

Lymphoid tissue in the
intestines (Peyer's patches)

Bone marrow

Lymph nodes

RELATED ORGANS IN IMMUNE SYSTEM



KOCTHbIN MO3rI

* CyLlecTBYeET:
— KpacHbIV KOCTHbIWN MO3r
— JKenTbIN KOCTHbIN MO3r

* KpacCHbI KOCTHLIN MO3I COOEPXKUT:

— KneTtku mmenonaHon cepumn (3puUTpoLmThl,
rpaHynounTbl, TPOMOOLNTHI)

— KneTtku numdongHom cepumn (nMAM@ouUnThl)
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KpacCHbIN KOCTHbIU MO3r
XXenTbIn KOCTHbIN MO3r

© Deltagen Inc.

Epiphyseal disks

Articular cartilage —
Spongy bone g

Space containing
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Compact bone
Medullary cavity

Yellow marrow

Periosteum

-~ Proximal
epiphysis

Il

— Diaphysis

— Distal
epiphysis




Tumyc (BUNo4vKkoBas xenesa)

LieHTpanbHbIN UMMYHHbIN OpraH (MecTo aHTUreH
He3aBucumon gnddoepeHumaumm numdgoumnTos T).

[TepBbI KPOBETBOPHLIN OpraH (B aMbpuoHarnbHOM
nepuoge)

CoctouT 13 2 gonen (npasowv 1 fieBon)
PacnonoxeH B BEPXHEM CPedoCTEHUN

CTpoeHue:

— CoeanHuTenbHOTKaHHAaA Karcyna

— [1pocnounku

— [lonbka — MopdodyHKUMOHabHaAsA egeHnLa

— [MapeHxmnm
» KopkoBoe BeluecTBo (bariera hemato-timica)
* MosroBoe BellecTBO (corpusculus Hassall)

— Ctpoma (peTukyno-anutenuarnbHas TKaHb)



MMYC
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Tnmyc

PassuBaetcsa u3 anutenus llI-1V nap rmoTo4YHbIX
KapMaHOB. (4-5 H.- 24 H.)

Y HOBOPOXOEHHOIO BECUT B cpeaHem - 13 rp.; B
3-20 net macca okonio 30 rp.; nocne 20 net — 15
rp.

[1o 10 neT KOpPKOBOE BELLECTBO NMPEBOCXOANT

MO3rosoe BeLwecTBoO, NOTOM 3TO COOTHOLLUEHNE
MEHAETCHA.

B npouecce nHBontoumn noriHon atpodum
)Kenesbl He HacTynaer.



Thymus gland
in adult



HoBopoKaeHHbIN



CeneseHkKa

[Tepndepnyecknin UMMYHHbIN opraH (MecTo aHTUreH 3aBUCMON
onddepeHumaunm nMmdoumToB).
PyHKUNMU:

— PunbTpaunoHHagd

— Cambiv 6onbLon nepndepruyecknin UMMYHHbIN OpraH

— KpoBeTBopHas (4aLle BO BHYTPMYyTPOOHOM nepuoae)

— PesepByapHas

— MecTo paspyLueHns sapuTpoumToB

— CuunTaeTcs B KPOBEHOCHOM CUCTEME, KaK NMUMdaTUYECKNA y3€er B
nmmdaTmnyeckon cucteme

Pasnunyaewm:

— Facies diafragmatica
— Facies visceralis

— Hillus lienalis

— Margo superior

— Margo inferior

— Extremitas superior
— Extremitas inferior

PacrnonoxeHa B OproLLHON MosiocTu (BHYTPUOPIOLLIMHHOW OpraH)

ConpukacaeTcs ¢ enyakoM, Noaxenyao4Hou Xenes3oun, NEBbIMN MOYKON U
Hagnoye4yHnkom, obogoyHon kuikon (flexura colica sinistra), IX-XI p€bpa.



Arteries of Pancreas & Spleen Ce In e3éH KQ




CeneseHka

CTpoeHue:

— [lpocrnowiku
— [lapeHxum

« benaga nynbna (numdgonaHas
TKaHb, BOKPYr apTepun B BUAe
LLIapOB)

« KpacHas nyrnbna (BeHO3Hble
CUHYCbI)

— Crtpoma (peTukynapHasi TKaHb)

— Coe,IJ,I/IHMTeJ'IbHOTKaHHaFl Kancyr splenicrermmal
center

AHOManNun pasBUTUSA:

— [lonHoe oTcyTCcTBUE

— [vnonnasnsa ceneseHku

— JlononHuTenbHbIE CEerne3eHKU
(spleniculi)

[laTonorus :

— Splenomegalos

— Pa3spbiBbl ceneseHka

nodule
(white

marginal

pulp) | area, 2=

venous
o o sinuses
c (red pulp)
trabecular .
artery
and vein

central artery



PaccedHHble nnm@ongHble
obpa3oBaHUs

* [lnweBaputenbHOU CUCTEMDI

— JlumdongHoe rmoTo4HOE KonbLo (MUHAOASUHDI -
tonsilae lingualis, faringea, palatinae, tubarae )

— Noduli lymphoidi solitares
— Noduli lymphoidi agregati (nenepoBbie 6MSLLKN)

— JlumdaTtnyeckne obpasoBaHunst HepBeobpa3HOro
OTpOCTKa

« ObixaTtenbHon cuctemsl (cuctema MALT)
 MouyenosnoBoro annapara



PaccedaHHble numdongHble
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JIlnmdaTnyeckume
obGpa3oBaHuA
yepBeobpa3Horo
OTPOCTKa




Jejunum

Mesentery
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jejunal arteries
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ileal arteries

Straight arteries
(arteriae rectae)

Serosa l\/’iﬂ((,‘l"d'
peritoneum)

Longitudinal
muscle layer

Circular
muscle layer

Submucosa
Mucosa
Circular folds
Solitary lymphoid nodules

Aggregate lymphoid

Noduli limfoidi solitares

gut lumen
epithefum
cells)

ST

germinal
canler
follicke

(B cell area)

gut wall

.:;sf‘ ,_}

* Bronchial

2 epithelium
o

e
Fazt

AdbixaTenbHas cucrema (cuctema MALT)



Left subclavian wein
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Pa3BuTne nmmpatn4eckon CUCTEMbDI

» ®dunoreHes

— La nevertebrate si vertebratele inferioare exista un
sistem hemolimfatic nedeferentiat

— Ca sistem aparte apare la pesti |
— La amfibieni in vasele limfatice isi fac aparitia | Internal fupular
valvele, si asa-numitele inimi limfatice , ". External jugulay
— Pasarile deja sunt inzestrate cu ganglioni limfatici Jugular lymph-sae
— Inimile limfatice dispar la mamifere Right tnnominate
 OHTOreHes

— Tn a5 s&pt. din mezenchim aparte de sistemul 8 uperior veng cava
sanguin se formeaza niste spatii fisurale, care
contopindu-se formeata saci limfatici:

 Jugulari, subclaviculari, iliaci, retroperitoneal (retoaortic

— 1n 9-12 sapt. din canalele situate dea lungul venelor
azigos si hemiazigos se formeaza ductul toracic. )
Caudal dilatarea va da nastere la cistena chyli.  Prerenal part of

— Ganglionii limfatici apar pe parcursul vaselor inferior vena cava ”(Uf’ﬁfﬂﬂm chylt

Left inmominate

Duet ﬂf Cuvier

Left cardinal

limfatice (12-16 sapt.). Tunica vasului - capsula Left renal
ganglionului; lumenul vascular — sinusul marginal. Retro-peril
Foliculii limfatici apar cu dezvoltarea vaselor & ; E}’“‘iﬂf’-;* oneal
sangvine. Diferentierea cortexului de medula e la Pastrenal part of __“ ymph-sac
nagte re. mft’?‘wf vena cavg W ;

— Dezvoltarea maxima se observa in perioada de
pubertate A
i g

— La varsta de dupa 50 ani se descrie o rarefiere a P Left common iliae
retelelor vasculare limfatice si o diminuare osterior lymphesac j Eaternal tliac
cantitativa a ganglionilor limfatici - :

Hypogastric

-=='_=.-.~+E.‘:‘"-
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KnnHnyeckaa aHaToMumna

NccnepoBaHue:
— [lNanbnayma numdaTtnyeckmx y3nos
— Jlnmaporpadpusa
— CuunHTturpadums

[1o nnmdraTnyeckom cCUCTEMbI

pacnpocTpaHAeTca BocnanuTenbHbIN U
onyxoneBble NpoLecchl

INTnmdpaTnyeckme yanbl ABAAOTCA NEpBbIMU
NPenaTcTBUSMU BO BPEMS 3TOrO
MeTacTasmpoBaHua (Habyxator,
Bosie3HeHHbI, COOMpPAalOTCA B KOHIomMepar)

JKonoruyeckaa numdonorus -
numdpatmyeckas cuctema urpaet
CYLLLIeCTBEHHYIO pOJib B peanusaumn
CaHOreHHbIX U MAaTOreHHbIX BIUAHUN
OKpYy»KatroLlen cpedbl Ha
XU3HeLeATeNbHOCTb OpraHMu3ma.
BocnaneHne numgaTtnyeckoro y3na —

numgageHunT (OCTPbIN, XPOHNYECKNNA,
cneuudunyeckn Unm Hecneundnyeckmnin )




HakonneHne TKaHEBOW XNOKOCTU NPOABJIAETCA B
Bnage OTEKOB.
— OTEeKU JTIOAbIKEK Yy KEeHLLUWH rnpun 6epeMeHHOCTVI,

— pacnpocTpaHeHHas B Tponukax CrioHOBas
GonesHb: Bbi3blBAKOLLNN €€ Napa3nTUIECKU YEPBb
(Hematoga Wucheria bancrofti) BHeapsieTcsa B Teno
N nocenseTcs B MMmdaTUyeckmx y3nax naxoBom
obnacTtu nnn nogmbilLleYHbIX AMOK, co3aaBas
NpenaTcTBMe AN Toka NuMdbl; B pesynbTtarte
Takon 6nokagbl NOpaXxeHHbIE KOHEYHOCTU MOTYT
pacnyxaTb 4O OFPOMHbIX pa3MepoB.

NMaTtonorna UMmMyHHOM cuctTeMmbl :

— TunepakTuBHbIE peakumn (anneprus,
aHadUNaKTUYECKUI LLOK, OpoHXManbHasa actma)

— OTTOpXEHMe nepecaxeHHOWN TKaHW

— AyTouMMYyHHbIe 6onesHu (lupus eritematosus,
sclerodermia, miopatia, vascullitis)

—  CuHpgpombl ummyHHoaedomuuta (CriAg)

— Amunoungos
MaTtonorua Jiumcdarnyeckonm cuctemsl :

— BocnanutenbHble peakunmn

— JlnmcpbongHble onyxonu

— MwuenoungHble onyxonu (nenkemun)
MexaHun3mbl perynmpoBaHuns ApeHaxHo-
AEeTOKCUKALMOHHON (PYHKLUUN NUMEaTUYECKOro
pernoHanbHOro KoMnrekca:

— Jlumdgoctumynauma,

— JlumdbonpoTekums,

— Jlnmcpbokoppekuuns,

— Jlumdpbocynpeccus
[MpoTe3anpoBaHns PyHKLMN MM aTNYecKoro
pernoHanbHOro KomMnriekca




