NI SIST
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SLEZINA (LIEN)

* Limfopoezni organ.
* Ucestvuje u odbrani organizma.
* Razgraduju se eritrociti.
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Arteriole - | \ ) '

Smooth muscle

Endothelial cells

Lymphatic capillary

Blood capillaries

Loose connective
tissue

AR e -h;_* \ -
_%Interstltlal

TN ‘-.._fl\u\i\.'\__e&;
N B

© 2011 Pearson Education, Inc.



Lymph Capillaries in the Tissue Spaces

Tissue cells

Lymph capillary

TIssle spaces

Wenle
Arteriole —=

Interstitial Fluid

Lymphatic vessel



www.shutterstock.com - 71439403






Germinal
center in
follicle

Afferent
lymphatic
vessels

Capsule

Subcapsular
sinus

Trabecula

Efferent
lymphatic
vessels

lymphatic
vessels

Medullary sinus
Medullary cord

(a)

Copyright © 2001 Banjamin Cummings, an imprinl of Addison Wesley Longman, Inc.



Germinal
canter

Follicle

Medulla

\Farannrtﬂx

Artary

Cortex

Cutgoing
lymph vessel







Superficial lvmphatic dmmngﬁ-







Antigen and
pathogen sampling
o

Typell
epithelium

Type |
epithelium

Capillary

T Resident
@l @
: Migratory Lymph node
(O Naive Te cell

Nature Reviews | Immunoclogy






Hard palate

Soft palate

Uvula

— Tonsil

Tongue




SPLEEN kKidney

mmtestines

liver






L — i ol i ! = i
e O T I S R L e N T 1 TR Iy SPRPRparpis FE e

s © s
ey | A PR B T D S g b e W L O ST L el d
By ol T B el el o R i B ] e e |

L N ] T e




Figauw I1-4 sl vearlsme ml e ypieen | Ayl sl
g mimdana urfxr, [ gmby welse 4 grephsy marism
vprdryilenis kpeveai] L ogelens ey il ef B TEG
apdeai lapamieal, | phyereioiplen Ggdetar


















LIMFNI SISTEM



Prof. dr Milos Blagojevic

Katedra za anatomiju

akultet veterinarske medicine
Beograd, Republika Srbija
mblagojevic@vet.bg.ac.rs



LIMENI SISTEM

* Od limfopoeznih organa,
limfnih sudova i limfnih
cvorova.



LIMFNI CVOROVI (LYMPHONODI)

* Limforetikularno tkivo obavijeno
vezivnotkivhom kapsulom,
uklopljeno u sistem limfnih sudova -

limfni cvor.



Limfni cvorovi — omotac (Capsula),
kora (Cortex) i srz (Medulla).



Periferni limfni
folikuli

Cortex

Trabecula

Fasads

Slika 13-2. Histoloski presjek limfnog ¢vora ovce.



* Limfa dospeva u limfni ¢vor preko
vise limfnih sudova (Vasa
afferentia). Ulivaju se u ivicni
sinus (Sinus marginalis).



* Napusta limfni cvor preko 1 ili 2
limfna suda (Vasa efferentia).



SLEZINA (LIEN)

* Limfopoezni organ.
* Ucestvuje u odbrani organizma.
* Razgraduju se eritrociti.



* Uloga rezervoara krvi, prilikom
potrebe krv se predaje krvotoku.



* Facies parietalis (na dijafragmul)
et visceralis (nalezu trbusni
organi, zeludac, creva, bubreg).



* Margo cranialis et caudalis
e Extremitas dorsalis et ventralis



* Na visc. str. - Hilus lienis :  krvni
sudovi (A. et V. lienalis), nervi (grane
N. vagus et sympathicus), limfni
cvorovi (Lnn. lienales).



Hilus lienis s a. i v. lienalis

Pricvrsno podrucije za burag

Slobodni dio prekriven
potrbusnicom

Govedo



* Spoljasnji omotac (Capsula), od
omotaca polaze pregrade -
Trabeculae lienis.



* |zmedu Pulpa lienis (rubra et
alba), sadrzi krvne sudove.



Capsula i
tunica serosa
Limfni folikul
(bijela pulpa)

Sinusni prostor
(crvena pulpa)

: r Hilus

Trabekula

Slika 13-25. Histoloski presjek kroz slezenu macke,

Liebich, 2004.



* Slezina Ru — uzduzno ovalna i
pljosnata. Kratak Hilus. Sa
buragovom vrecom preko Lig.
gastrolienale, za dijafr. preko Lig.
phrenicolienale.



* Slezina Ov — nepravilno trouglastog
oblika, kratak Hilus.

* Slezina koze — trapezoidnog oblika.



Hilus lieniss — 4% - &
a. iv. lienalis A

Priévrsno podrutje —— @i
za burag :

Koza

Slobodni dio
prekriven
potrbusnicom

Ovca



* Slezina su — duga, jezicastog oblika,
Hilus celom duzinom. Preko Lig.
gastrolienale sa zelucem.



A. i v. lienalis na hilusu

8 Hilus lienis s prihvatistem
omentuma majusa

Facies intestinalis

Facies gastrica

Slika 13-19. Pogled na facies visceralis slezene svinje,
snimio dr. J. Maierl, Mtinchen.



* Slezina eq — plocasta u obliku srpa.
Hilus celom duzinom. Za zeludac
preko Lig. gastrolienale.



e Za dijafragmu preko Lig.
phrenicolienale, sa levim bubregom
preko Lig. renolienale.



Lig. lienorenale

Lig. phrenicolienale

A. lienalis

V. lienalis

Hilus lienis

Ln. lienalis

PriCvrsna linija za
omentum majus

Facies intestinalis

Facies gastrica

Konj



* Slezina Car — plocasta, jezicastog
oblika, u sredini uza, ventr. kraj
prosiren. Hilus celom duzinom. Za
zeludac preko Lig. gastrolienale.



Extremitas dorsalis

Hilus lienis

Priévrsna linija za
omentum majus

Facies gastrica

Facies intestinalis
A.iv lienalis

Extremitas ventralis

Pas Macka



THYMUS

* Limfopoezni organ kod mladih.
* Uloga u izgradnji limfocita.
* Pars (lobus) cervicalis (Ru, su)

* Pars thoracalis (Spatium med.
precardiale)



* Obavijen vezivnotkivhom kapsulom,
polaze pregrade i dele zlezdu na
lobuse i lobuluse.

* Lobulus — osnovna morf. i funkc.
jedinica timusa (srz i kora).



LIMENI SUDOVI
(VASA LYMPHATICA)

* VELIKI LIMFNI SUDOVI :

1. Ductus thoracicus
2. Truncus lymphaticus dexter



* Ductus thoracicus — pocinje limfnim
rezerv. (Cisterna chyli) u predelu 1.
slab. p. Ulazi u grudnu d. kroz Hiatus
aorticus, zatim u V. cava cranialis.



* Prima limfu iz zad. ekstr., karlicne |
trbusne d., leve polovine grudne d. |
levog pred. ekstremiteta.



* Pre usca u V. cava cranialis, uliva se
veci limfni sud — Truncus jugularis
sinister, sakupio limfu iz leve
polovine glave i vrata.



M fal
é\.s@

Ln. parotideus

Ln. retropharyngeus lateralis

Ductus thoracicus

Ln. retropharyngeus medialis Cisterna chyli
Lnn. tracheobronchales
Ln. inter-

costalis
el

Truncus lumbalis Lnn. lumbales aortici

Lnn. iliaci mediales

Lnn. sacrales

Lnn. mesenterici
caudales

Lnn. inguinales
) _ superficiales
A Lnn. cervicales profundi

B Ln. cervicalis superficialis Ln. popliteus
superficialis

C Lnn. mediastinales craniales 1 Lnn. hepatici

R

D Ln. sternalis cranialis 2 Ln. gastricus 6 Lnn. colici

E Ln. axillaris 3 Lnn. pancreaticoduodenales

ey

4 Lnn. lienales

. e
et

F Ln. axillaris accessorius



* Truncus lymphaticus dexter — iz
desne polovine glave i vrata, desnog
pred. ekstremiteta i desne polovine
grudne d.



LIMFNI SISTEM GLAVE

Limfni centar — Lymphocentrum (Lc.) -
funkcionalno slicne grupe. 3 limfna
centra :

. Lc. parotideum

. Lc. mandibulare

. Lc. retropharyngeum



1. Lc. parotideum — Lnn. parotidei
ventralno od mandibularnog zgloba,
kod ca kaudalno.



Lnn. parotidei



2. Lc. mandibulare — Lnn.
mandibulares - u Spatium
mandibulae.



Lnn. mandibulares



3. Lc. retropharyngeum : Lnn.
retropharyngei laterales (u blizini
krila atlasa) et mediales (Pharynx).



LIMFNI SISTEM VRATA

e 2 limfna centra:

1. Lc. cervicale superficiale — Lnn.
cervicales superficiales. Kod su
dorsales, medii et ventrales, kod Ru
accessorii.



Lnn. cervicales superficiales dorsales

Gl. parotis (dio)
Lnn. parotidei
Ln. retropharyngeus lateralis

Lnn. cervicales superficiales medii

Lnn. cervicales superficiales ventrales

Gl. mandibularis

Lnn. mandibulares

Slika 13-8. Shematski prikaz limfnih ¢vorova glave i prednjeg dijela vrata svinje, Najbrt, 1982,



2. Lc. cervicale profundum — Lnn.
cervicales profundi craniales, medii
et caudales.



Ln. hyoideus caudalis

Ln. retropharyngeus lateralis
Ln. retropharyngeus medialis

Ln. pterygoideus

Lnn. cervicales profundi craniales

Gl. thyroidea

Ln. hyoideus rostralis Ln. mandibularis
i gl. mandibularis

Slika 13-9. Shematski prikaz dubokih limfnih ¢vorova na glavi i na prednjem dijelu vrata goveda, Najbrt, 1982.



LIMFNI SISTEM PREDNIJIH
EKSTREMITETA

Lc. axillare obuhvata :

1. Lnn. axillares proprii (nema su)

2. Lnn. axillares primae costae (hema eq i
ca)

3. Lnn. axillares accessorii (nalaze se kod
Car, ponekad kod Bo i Ov)



4. Lnn. cubitales (kod eq i Ov)
5. Ln. infraspinatus (kod Bo)



Fig. 324. Deep vessels and lymph nodes of the pectoral limb of the horse. Medial view.
(After Baum, 1928.)
1 nll. axillares proprii, 2 nll. cubitales
a lymph vessels of hoof and coffin joint, b, &' of pastern, c, ¢' of fetlock, d, d, d* lymph
vessels running from lateral to medial side, e, e’ deep, f, g superficial vessels to cubital
nodes, b, b', h', h?, lymph vessels of carpal joint, z, i', %, i* elbow joint




LIMFNI SISTEM ZIDA | ORGANA
GRUDNE DUPLIJE

* 4limfnacentra:

1. Lc. thoracicum dorsale :
a) Lnn. thoracici aortici

b) Lnn. intercostales



Lnn. intercostales

Lnn. intercostales Lnn. thoracici aortici

Lnn. mediastinales caudales

Ln. costocervicalis Lnn. tracheobronchales sinistri

Lnn. mediastinales craniales

Lnn. sternales craniales

Ln. sternalis caudalis

Slika 13-10. Shematski prikaz limfnih ¢vorova prsne Supljine goveda, Najbrt, 1982.



2. Lc. thoracicum ventrale :
a)Lnn. sternales craniales
b)Lnn. sternales caudales



Lnn. intercostales

Lnn. intercostales Lnn. thoracici aortici

Lnn. mediastinales caudales

Ln. costocervicalis Lnn. tracheobronchales sinistri

Lnn. mediastinales craniales

Lnn. sternales craniales

Ln. sternalis caudalis

Slika 13-10. Shematski prikaz limfnih ¢vorova prsne Supljine goveda, Najbrt, 1982.



3. Lc. mediastinale :

a) Lnn. mediastinales craniales — Kod eq i
Ln. nuchalis.

b) Lnn. mediastinales medii —nema su i
Car

c) Lnn. mediastinales caudales - nema Car



Lnn. intercostales

Lnn. intercostales Lnn. thoracici aortici

Lnn. mediastinales caudales

Ln. costocervicalis Lnn. tracheobronchales sinistri

Lnn. mediastinales craniales

Lnn. sternales craniales

Ln. sternalis caudalis

Slika 13-10. Shematski prikaz limfnih ¢vorova prsne Supljine goveda, Najbrt, 1982.



4. Lc. bronchale

a) Lnn. bifurcationes (tracheobronchales)
dextri, sinistri et medii

b) Lnn. tracheobronchales craniales kod su
| Ru

c) Lnn. pulmonales



Trachea

Ln. tracheo-
bronchalis
cranialis

Ln. tracheo-
bronchalis sin.
Ln. tracheo-
bronchalis
dext.

Ln. tracheo-
bronchalis
medius

Aorta
thoracica

Ln. medias-
tinalis
caudalis
(longissimus)

Slika 13-11. Shematski prikaz limfnih ¢vorova pluc¢a u
goveda (dorzalna strana), Najbrt, 1982.



LIMFNI SISTEM DORZALNOG TRBUSNOG ZIDA |
TRBUSNIH ORGANA

e 4 limfna centra:

1. Lc. lumbale — Lnn. lumbales aortici i
Lnn. renales. Kod Bo i Lnn. lumbales
proprii. Kod su i Ln.
phrenicoabdominalis



Lnn. hepatici

Lnn. renales

Lnn. lumbales aortici

Lnn. iliaci mediales

Lnn. sacrales
Lnn. subiliaci

Lnn. iliaci laterales

Lnn. iliofemorales

(s. inguinales profundi) Lnn. anorectales

Lnn. mammarii
(s. inguinales superficiales)

Slika 13-14. Limfni ¢vorovi i sabirne limfne zile trbusne i zdjeli¢ne Supljine goveda (djelomicni pregled), Baum,
1912.



2. Lc. celiacum — Lnn. celiaci et
mesenteriales kod Ru. Lnn. celiaci su
i eg. Lnn. lienales. Lnn. gastrici kod
su.



* Lhn. ruminales dextri, sin. et
craniales. Lnn. reticulares. Lnn.
omasiales. Lnn. rumino et
reticuloabomasiales.



* Lhn. abomasiales dorsales et
ventrales. Lnn. hepatici. Lnn.
pancreaticoduodenales. Lnn.
omentales kod eq.



Lnn. lienales

Lnn. gastrici

o Lnn. hepatici
Lnn. colici

Lnn. pancreaticoduodenales
Lnn. colici sinistri

Truncus intestinalis

Lnn. ileocecales Lnn. jejunales

Slika 13-13. Limfni &vorovi crijeva svinje s limfnim &vorovima Zeluca, slezene, jetre i gusterade i njihove sabirne
zile, Najbrt, 1982,



Fig. 302, Lymph vessels and lymph nodes on the
right surface of the stomach of the ox.
(After Baum, 1912.)

The vasa efferentia are drawn as thicker lines to disting-
uish them from the others

a dorsal sac of the rumen, 4’ caudodorsal blind sac, b

ventral sac of the rumen, &' caudoventral blind sac, ¢

atrium of the rumen, d reticulum, e omasum, f aboma-
sum

[, 1" nll. lienales seu atriales, 2, 2’ nll. ruminales dextri,
3 nll. ruminales craniales, 4 nll. reticulares, 5 nll,
reticuloabomasiales, 6 nll. omasiales, 7 nll. abomasiales
dorsales, & nll. abomasiales ventrales, 9, 9 lymph
vessels curving from the right to the left side, 10, 10
lymph vessels curving from the left to the right side,
/1, 11 lymph vessels going to the reticuloabomasal
nodes, 12 lymph vessels going to the cranial ruminal
nodes, 13 efferent vessels of the left ruminal nodes, 14
efferent vessels terminating in the ruminoabomasal
nodes, /5 lymph vessels of the omasum going to the
reticuloabomasal nodes, 76 efferent vessels of the
ruminoabomasal nodes, /7 lymph vessels from the
left side, 78 truncus gastricus.



3. Lc. mesentericum craniale :

a) Lnn. mesenterici craniales — nema Car
b) Lhn. jejunales

c) Lnn. ileocolici — kod su

d) Lnn. colici

e) Lnn. cecales — kod eq i Bo



Lnn. lienales

Lnn. gastrici

o Lnn. hepatici
Lnn. colici

Lnn. pancreaticoduodenales
Lnn. colici sinistri

Truncus intestinalis

Lnn. ileocecales Lnn. jejunales

Slika 13-13. Limfni &vorovi crijeva svinje s limfnim &vorovima Zeluca, slezene, jetre i gusterade i njihove sabirne
zile, Najbrt, 1982,



4. Lc. mesentericum caudale — Lnn.
mesenterici caudales



Ln. parotideus ;
Ln. retropharyngeus lateralis o R

Ln. retropharyngeus medialis Cisterna chyli
Loz iracheckranohales Truncus lumbalis Lnn. lumbales aortici

Ln. inter-
costalis
. e

Lnn. iliaci mediales

Lnn. sacrales

- Lnn. mesenterici
\\ caudales

Ln. mandibularis
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LIMENI SISTEM BOCNOG | VENTRALNOG TRBUSNOG
ZIDA, KARLICE | ZAD. EKSTR.
* 5limfnih centara:
1. Lc. iliosacrale :
a) Lnn. iliaci mediales
b) Lnn. iliaci lat. - nema koza i Car
c) Lnn. sacrales
d) Lnn. anorectales



Lnn. hepatici

Lnn. renales

Lnn. lumbales aortici

Lnn. iliaci mediales

Lnn. sacrales
Lnn. subiliaci

Lnn. iliaci laterales

Lnn. iliofemorales

(s. inguinales profundi) Lnn. anorectales

Lnn. mammarii
(s. inguinales superficiales)

Slika 13-14. Limfni ¢vorovi i sabirne limfne zile trbusne i zdjeli¢ne Supljine goveda (djelomicni pregled), Baum,
1912.



2. Lc. inguinale profundum :
a) Lnn. iliofemorales — kod Bo, su, Car

b) Lnn. inguinales profundi - Ln. femoralis
kod Car.



Lnn. hepatici

Lnn. renales

Lnn. lumbales aortici

Lnn. iliaci mediales

Lnn. sacrales
Lnn. subiliaci

Lnn. iliaci laterales

Lnn. iliofemorales

(s. inguinales profundi) Lnn. anorectales

Lnn. mammarii
(s. inguinales superficiales)

Slika 13-14. Limfni ¢vorovi i sabirne limfne zile trbusne i zdjeli¢ne Supljine goveda (djelomicni pregled), Baum,
1912.



3. Lc. inguinale superficiale :

a) Lnn. inguinales superficiales
b) Lnn. subiliaci - nema Car



Lnn. hepatici

Lnn. renales

Lnn. lumbales aortici

Lnn. iliaci mediales

Lnn. sacrales
Lnn. subiliaci

Lnn. iliaci laterales

Lnn. iliofemorales

(s. inguinales profundi) Lnn. anorectales

Lnn. mammarii
(s. inguinales superficiales)

Slika 13-14. Limfni ¢vorovi i sabirne limfne zile trbusne i zdjeli¢ne Supljine goveda (djelomicni pregled), Baum,
1912.



Abb. 1250. Lymphgefifle der Haut an der
lateralen Seite der Beckengliedmafe wnd an
der hinteren Hdlfte des Rumpjfes des Rindes.
Die Kkleinen Kreise (OQ) bezeichnen im
allgemeinen die Einstichstellen, von denen
aus die betreffenden L. injiziert worden sind.
_I'Ln. subilicus; 2 Ln. sacralis ext. (ischiadi-
cus); 4 Ln. popliteus; die mit 7, 2 und 3 -
hezeichneten Lymphknoten wurden durch
Herausnahme einzelner Muskelteile freige-
legt; 4 ein Flankenlymphknoten; 5 Ln.
tuberosus, der medial am Tuber ischiadicum
liegt und deshalb punktiert ist. @ Kniefalte
(abgeschnitten); b, b, b, b L., die um den
hinteren Rand des Schenkels von der late-
ralen auf dessen mediale Seite sich um-
schlagen; ¢, ¢ Lymphgefifle, die von der
linken Seite iiber die Medianebene hinweg
auf die rechte Seite treten.



4. Lc. ischiadicum :

a) Ln. gluteus — kod sui Bo
b) Lnn. ischiadici



Fig. 259. Lcc. inguinale superficiale, ischiadicum and popli-
teum of the ox.
(After Baum, 1912.)

Part of the superficial muscle has been removed

The small crosses (+ + +) indicate the approximate posi-
tion where the corresponding lymph vessels were injected

I, 1" nll. subliaci, 2 nl. coxalis, 3 nl. ischiadicus, 4 nl,
tuberalis, 5 nl. fossae paralumbalis, 6 nl. popliteus profun-
dus, 7 nl. coxalis accessorius, § nl. glutaeus, 9, 9', 9" vasa
efferentia of the lc. popliteum, 70 lymph vessels from the m.
- tibialis cranialis, 71 lymph vessel coming through from the
medial side, 12, 12’ vasa efferentia of the nll. subiliaci, 13
vasa efferentia of the nl. coxalis, 74 lymph vessels of the m,
tensor fasciae latae

a m. glutaeus medius, &, b" m. glutacobiceps, large parts of
which have been excised, ¢ m. semitendinosus, d m. semi-
membranosus, ¢ m. adductor, f m. vastus lateralis, g m.
rectus femoris # m. tensor fasciae latae, the proximal part of
which has been removed, ; m. tibialis cranialis, k& m.
peronaeus tertius and m. extensor digitorum communis, [
m. peronaeus longus, a large part of which has been excised,
[' its tendon, m m. extensor digitorum lateralis, m' its
tendon, 7 m. flexor digitorum profundus, n' its tendon, o
m. gastrocnemius, caput laterale, o’ Achilles tendon, P
superficial flexor tendon, g m. interosseus medius, r m.
coccygeus, s terminal part of the m. cutaneus trunci, ¢ m.
obliquus externus abdominis, # m. obliquus internus abdo-
minis, ¥ m. serratus dorsalis caudalis



5. Lc. popliteum :

a) Lnn. poplitei superficiales — kod Car

b) Lnn. poplitei profundi - kod eq, Ru,
retko su, nema Car.



Ln. parotideus ;
Ln. retropharyngeus lateralis o R

Ln. retropharyngeus medialis Cisterna chyli
Loz iracheckranohales Truncus lumbalis Lnn. lumbales aortici

Ln. inter-
costalis
. e

Lnn. iliaci mediales

Lnn. sacrales

- Lnn. mesenterici
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Fig. 335, Deep lymph nodes and lymph vessels of the pelvic limb of the horse. Medial
view.

(After Baum, 1928.)

a nll. poplitei profundi, & nll. inguinales profundi, ¢ nll. iliaci mediales, d nll. sacrales, e nl.
obturatorius, f nll. iliaci laterales

1, 1" lymph vessels of the hoof and coffin joint, 2, 2’ of the pastern joint, 3, 3", 3" of the

fedock joint; 4,4', 4" lymph vessels which pass from the lateral to the medial side, 6 lymph

vessels lying in the neighbourhood of the saphenous vein, 7 lymph vessel running in

company of the caudal tibial vein; & lymph vessel which terminates in the popliteal nodes,

9,91, 92, 9%, 9% 95 lymph vessels of the tarsal joint, 70, 10", 10? of the knee joint; 71 lymph
vessels entering the femoral canal from the lateral side
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