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samples from medial retropharyngeal, superficial cervical and deep femoral
iymnh nodes of four camels were fixed in neuiral buffered formalin and prepared for
light and electron microscopic examination. The camel lymph nodes were formed of
stroma and parenchyma. A dense collagenous capsule and trabeculae beside fine
reticuiar framework represented the stroma. The parenchyma was formed of
feilicatar and non-follicular forms of lymphereticular tissue, The Iymphoid follicles
were mainty secondary in nature formed of germinal center and outer corona.
Afferent and efferent [ymunh vessels were noticed at the same area of the capsule.
Cansular, subcapsular, trabecular, peritrabecular and parenchymal lymph sinuses

were noticed in camel lymph nodes.

The lymph nodes are major parts of the
encapsulaicd Iymphoreticular tissue designed ¢
filter lymph (Ham. 1974). They are distributed
throughout the body always along the course of
lymphatic vessels that carry lymph into thoracic
and right lvmphatic ducts (Junqueira e &/,
1986). The tymph nodes are found in the axillas
and in the groin along the great vessels of the
neck and in large number in thorax and abdomea
especially ithe mesentery. Weiss {1972}
mentioned that the lymph nedes constitute a
series of in-line filters whereby ali tissue fluids
dertved fympn s filtered by at least one lymph
node prior 1o its return to the circulatory system.
The lymph enters the lymph node through
afferent lymph vessels, which joir the node at its
convex surface. After the lymph has cleared and
filtered, it leaves the node via efferent lymph
vessel from the hilum (Nopajaroosri ef al., 1971
and Ham. 1974).

Lymphocyvtes and macrophages are the main
active cefls in the lymph node as they carry out
the clearance and fiitration of lymph inside the
lymph node (Junqueira ef al., 1986}

This study aims to clarify the histological
and the fine structure of camel lymph nodes in
correlation ta their function.

Material and Methods

The medial  retropharyngeal, supertficial
cervical and Jdeep femoral lymph nodes were
collected from four adult camels.

For LM study. small pieces of tissues, from each
lymph node were cut, immediately immersed in

neutral buffered formalin for 24 hr, Paraffin
sections of 4-6 micrometers-thick were obtained
and stained by Harris hematoxylin and eosin,
Crossmon’s trichrome stain, Gomori's reticulin
miethod and foulidine biue staint as outlined by
(Drury and Wallington 1980).

For EM study Ilmm pieces of each lymph
node were immersed in 3% glutraldhyde in IM
phosphate buffer (pH; 7.3) for 2 hr. Pos fixed in
cold 1M phosphate buffered 1% osmium
tetroxide (pH=7.3) for 3 hours, and then briefly
rinsed in distiiled water {(Hayat, 1986).

Ultra thin sections were cut. mounted on copper
grids and stained in 5% uranyl acetate dissolved
in 70% ethanol followed by lead citrate stain
{Reynold, 1963). Mounted stained grids were
examined in a Joel 100CX transmission electron
microscope at 60 KV.

Resulits

The examined camel Iyvmph nodes appeared
as encapsulated spheroid multilobulated organs.
Each was composed of stroma and parenchyma.
Stroma.

Each lymph node was surrounded by a thick
and dense collagenous capsule from which thick
trabeculae penetrated the organ (Fig. 1). The
fibrous stroma divided the lymph ncde into
nearly separated lobules (Fig. 2). The reticular
siroma was presented by fine reticular
framework: ensheathed by satellite reticular cells
united with the fibrous stroma and extending
throughout the node, providing scaffolding in
which immunocompetent cells were freely
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suspended. The reticular framework was
extensive in the non-foilicular tissue, moderate
in the corona of lymphoid follicles and scanty in
the germinal centers (Fig. 3). The fibrous stroma
contained small blood vessels and capsular and
trabecular lymph sinuses. The sinuses appeared
as wide irregular lymph spaces lined by
endothelial cells and numerous macrophages
(Fig. 4). Both afferent and efferent lymph
vessels were noticed in the same area of the
fibrous capsule of lymph node (Fig. 5).
Parenchyma.

The parenchyma of the camel lymph nodes
was clearly demarcated into follicular and
nonfollicular forms of lymphoreticular tissue.

The follicular part was formed of large
irregular or oval basophilic patches present
mainly at the periphery of the lobule. These
lymph nodules were secondary in nature formed
of a lightly stained germinal center surrounded
by densely stained corona (Fig. 6). The germinal
center was formed of widely separated cells
including large lymphocytes, macrophages,
plasma cells, mast cell and dendritic cells while
the cells of the corona were mostly small
lymphocytes with few macrophages (Fig. 7).
The macrophages of both corona and germinal
center were medium-sized cells with irregular
plasma membrane and kidney-shaped nuclei.
The cytoplasm was filled with secondary
lysosomes, well-developed rough endoplasmic
reticulum and numerous mitochondria (Fig. 8).
The secondary lysosome in the macrophages of
adult camel lymph node was characterized by
the presence of different electron dense materials
that vary in their electron density (Fig. 9). The
lymphocytes  of  the  germinal  center
(immunoblasts) showed oval euchromatic nuclei
surrounded by a wide electron lucent zone (Fig.
10). These cells were filled with well-developed
rough endoplasmic reticulum.

The diffused non-follicular lymphoreticular
tissue was formed of lymphocytes, macrophages,
plasma cells and small cells with condensed
nuclei (Fig. 11). These cells were supported by
fine extensive reticular framework and reticular
dendritic cells, Numerous parenchymal lymph
sinuses appeared as wide irregular lymph spaces
lined by endothelial celis and numerous
macrophages (Fig. 12). Many small blood
vessels were noticed in the nonfollicular form
(Fig. 13). Some of these blood vessels were
lined by high endothelium and were surrounded
by epithelial reticular cells. The macrophages in

the nonfolicular lymphoreticular tissue showed
characteristic nuclei and their cytoplasm
contained many lysosomes (Fig. 14). Some
primary lysesomes were seen engulfing foreign
body (Fig. 15). Some of the examined lymph
nodes showed special organized structure
surrounded by thin connective tissue capsule and
contained blood vessel and multinucleated giant
cell (Fig. 16).
Discussion

Unlike other animals, the lymph node of
camel appeared spheroid and multilobulated
while in other mammalis the lymph node is
kidney or bean shaped (Ham, 1974), The lymph
node of camel was supported by a dense fibrous
framework carryies blood and lymph vessels,
sinuses and serves as site of entry of lymph
vessels (Taher 1963; Taher ef al., 197%; Emery
and Fay, 1973; Boseila er af. 1981 and
Junqueira ef al, 1986). Our finding that both
afferent and efferent lymph vessels enter and
leave the node at the same area was in agreement
with the findings of Taher (1963) and Taher er
al. (1979).

As mentioned by Taher (1963), Taher ¢f al.,
(1979) and Junqueira ef al., (1986) the parench-
ymatus elements were supported by fine
reticular framework. The germinal center of a
lymph nodule appeared scanty or poor in these
reticular fibers, whereas, the corona of the same
nodule was very rich in such fibers.

The parenchyma of camel lymph nodes was
formed of follicular and non-follicular forms of
lymphoreticular tissue. The same result was
desribed by (Taher, 1963 and Taher e/ ai., 1979)
in the camel. On the other hand Junquerra et al,
(1986) mentioned that the parenchyma of lymph
nodes of other animals except pig was formed of
cortex and medulla.

The tymphoid follicles of our studied cases
were mainly secondary in nature. The
appearance of secondary follicles is a response

“to previous exposure to antigens (Deliman and

Brown, 1976; Zhang ef al.. 2004 and Shiraki e/
al., 2004). The secondary lymphoid follicle was
formed of an outer darkly stained corona and an
inner lightly stained germinal center. The same
results were reported by (Taher, 1963; Taher ¢/
al., 1979 and Junqueira et al, 1986). The
cellular component of lymphoid follicle is
mainly lymphocytes, macrophages, plasma cells
and mast cells beside the denderitic cells
{Dellman and Brown 1976 and Taher, e al,
1979),



Vis 10 A section in cameed deop Bemoeal bomph nmle shis

i 4 o M,

evicisng Pelivilar  merwark o ik dillesed faren, masler

I vews Few sn the
e hnl 44 F iRy

germinal comier

v owpctian i camel supeefil cervical el noide
o llorent Iy mphaises darram

il wifereml vowsel filailae
capaule. atice s
cenlar ymmjeh shaises (50 AT staim iy Y,

the same arca of ke

——TEe - - &
- “ag 9 - jﬁ -
55" =5

" &

crrvical hmph mule
e ileliy ml lmppih
Feslliw b ool o somall et of il corena (Highil, Touliding blug
sEmin [ 1iHii

smil g draleculwm, £ rsamon”s ivichrone

i & sertiin i cwmil deep fomirsl vmph nde sbaming

Ceunmari™s

Fiz 12 v seetion im camel retrophaes agesl 18 ph msele
by dmer Filwins sbromss thad disidlis the mnls it nos colapod

wosijiarimment. [P &b <o il

Fig 441 % swhion im comel deep Semoeal lyssplh mle s ing
sratevular vmph sanuses, HEE sigim (o1l

Fiu, id0: b vt i vyl sy
Bars lvmnpdeeie]  Fellicle hay
e w dlark corona (), EE

Tiht sermanal cemer i1:)
0 [ Ry,

el

Fig, (81 %n chwtrmn mxrgraph of he germisad cosier shom ing
& muwrephape mith an oval ssclens sl g s
trrem 1. Lorama | artaie-lead cibrate (vh THIL




Sewlistivny aunned Nocher

Fig. %5 A lhgleer masgnilictisn of clecteos miorsgraph of
mrcraphoee cheming o lerge  secomdary 1y W« imi

Fig. 410y e odechrsn microgeapsh of o ieslolsr omphocie

emgalphas] mesteriabe Urmns | scctitesbemld cirote (S 29HHEH,

141} an exlosdyve melvwerk ol roach emloglasne

rebicnlmine Motive the oleciron Incent cese asrreamding he

mrclrie. Uramsd poctate-beal citicale { H@E

Fig. (010§ % section i camel deep Temmenl Bonpl nede slosimg
- Tl kel or Fosirmy Coavtadnsing wislely sepuaratad nphaecyte (L
wicrnpliazes A0 aml casll colls with condensed wacked Games b
T oabislinse Islme wtzim oxTIHHEE)

=

&

&
o
?

-3 <'e ._,,?-.ES ; %}'!_*h'_"_ -2

Fi. 4186 4 section in camel deeps Teieral Bph nede shoaing
sl Dobssml vemseln  Bacd by Isbsle comlothelionms (oirrais )y ol
I b ecticaliar cells i Al wiin-Follliculbar
callnr isswe, Tonlidine hine s 1x k)

Figg, (02 A seelbn in camel  vetrogl Ivinph awsbe
whowing o wide rregalise parcaclymol vmph s, Toliiie
bl <imioy € 0 919 |

Fig. (143 A elecirsn mieesgeaph of the won-fdllconkr paet o
the decp Femsral boaph mode shewing o mecrepdagy with
chnrneteristic naclens. oy le aeetivtes beal citente (S5HHE,

Fig. (15%
Wik <laeiagg
Fwrwign ey (1 1Urar

4 ldgleer saupoificetiog of cleciron micrsersph of =
ary  Domsewee (L) hegin ta cngall a
vl accliste=lead citrate (S 20HHHE,

Fig. flop & section i comel cotroplimrynges]  oph osde
iy o blmml vemsel amal o it meltiagcleated  cell
surrommded by o thin connective tisse capssile. Teulldine bl
stodin (X THMHE),



13

The denderitic cells beside their role in immune
response form a cytoplasmic net that support the
free cells mainly in the germinal center
compensatory the absence of reticular fibers
(Taher, 1963; Taher et al, 1979 and Fawcett,
1986). In agreement with (Han, 1961} and
Nopajaroosri, 1971), the macrophage of the
lymphoid follicles posses an oval or Kkidney
shaped nucleus and several secondary
lysosomes. On the other hand the macrophage of
non-follicular lymphoid tissue posses many
lvsosomes with characteristic slightly segmented
nucleus. which is lost in the literatures regarding
other animals. The macrophages either in
follicular or in non-foilicular parts act as
phagocytic cells engulf any foreign body or
antigen then hydrolyse it inside their lysosomes
{Ham. 1974; Fawcett, 1986 and Junqueira e al.,
1986). The small lymphocytes of both follicular
and non-follicular lymphoid tissue were
occupied by large spherical nuclei and the
cytoplasm filled with well-developed rough
endoplasmic reticulum, primary and secondary
Iysosomes. Similar findings were reported by
(Han. 196t: Nopajaroosri, 1971 and Fawcett,
1986).

in agreement with (Taher, 1963 and Taher er
al.. 1976y the lymph sinuses of camel lymph
nodes were capsular. subeapsular, trabecular,
peritrabecular and parenchymal lymph sinuses,
FEach lymph sinus appeared as a wide and
irreguiar space lined by endothelial celis and
many macrophages that in agreement of (Ham,
1974 and Fawcett, $986).

Our study revealed the presence of high
endothelium smail blood vessels surrounded by
dendretic cells in the non-follicuiar lymphoid
tissue of lyinph node. The same result was
mentioned by (Taher, 1963; Nopajaroosri ef al,
1971 and Junqueira et al, 1986). The laiter
authors stated that such blood vessels, might act
as a mean of migration of lymphocytes to and
from the lymph nodes.

The presence of giant cell near blood vessel
could be interpreted as these camels might be
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exposed (o strong antigen for prolonged time.
(Janqueira er al, 1986; Fawcett, 1986;
Samantaray et al., 2003 and Zhang er af., 2004)
chronic exposure to antigen many giant cells
were formed inside the lymph node. The
appearance of thin capsule around the giant cell
and blood vessel may provide evidence of fong
term of exposure.
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