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Abstract

Prescapular, femoral, mesenteric, mediastinal lymph nodes from 5 buffalo
calves and 5 buffalo bulls were studied using both light and transmission electron
microscopes. The lymph nodes were surrounded with a thin capsule of dense
connective tissue and smooth muscles. Trabeculae of similar structure extended
from the capsule dividing the parenchyma into incomplete lobules. Subcapsular
and trabecular lymphatic sinuses were lined with .endothelial cells resting on a
basement membrane and supported with a reticular fiber network. Fine reticular
fiber network was extended through the lumen of these sinuses. The
parenchyma was divided into cortex and medulia separated with il defined
paracortical area. The cortex was formed from lymphoid follicles and
interfollicular diffuse lymphocytes. Primary and secondary foliicles were
observed. The medulla was formed from medullary cords of lymphocytes
separated by lymphatic sinuses. These sinuses were lined with a discontinuous
epithelium and crossed with reticular fibers. Numerous lymphocytes and some
macrophages were observed in the sinuses. High endothelial venules were found
in the paracortical area. Several lymphocytes were observed infiltrating the wall
of these venules. The lymph node of the Egyptian water buffalo showed a typical
structure compared with the majority of mammals with no age related structural
variation. These lymph nodes play an essential role in regional immunity
throughout the life of this animal and considered a mirror reflecting the health
status in meat inspection.

Introduction

Lymph nodes are independent secondary lymphatic organs lying in the
course of lymphatic vessels. They play an essential role in, regional immune
response (Dellmann and Brown, 19881 and Picker and Siegelman, 1999) and
have a veterinary importance in meat inspection, as they reflect the health of the
region they drain (Wilson, 1991). The histology of the lymph nodes were studied
in different animal species including human (Forkert et al., 1977), Goat ( Faroon
et al., 1989), rat (Ushiki et al., 1995), mouse (Crivellato and Mallardi, 1998), Seal
(Welsch, 1997), the dromedary camel (Taher, 1962, Mosallam, 1978, Taher et
al., 1979 and 1989a,b, Abdel-Magied et al., 2001 and Zidan, 2004). The lymph
nodes have a general structure in all mammals studied before, with some
species variations (Dellmann and Brown, 1281). The same authors added that,
the lymph nodes are surrounded by a capsule and trabeculae of connective
tissue, a reticular meshwork permeates the parenchyma; afferent lymph vessels
enter the lymph node at its periphery. Efferent lymphatics leave at the hilus. The
parenchyma of the lymph nodes is organized into outer cortex of lymphoid
follictes and inner medulla of medullary cords separated by lymphatic sinuses.
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Paracortical area of small lymphoctes extended between the cortex and medulla.
. They added that, the cortical and medullary tissues are reversed in the pig. In the
same time the lymph nodes of the dromedary camel showed some peculiarities,
Taher (1962), Mosallam (1978), Abdel-Magied et al. (2001) and Zidan (2004)
explained that the parenchyma of the dromedary camel was not defined into a
cortex, paracortex and medulla, but intermingled in a some what spleen like
fashion. In spite of the great importance of the Egyptian water buffalo (Bus
bubalus) as a source of milk, meat and hide production in Egypt, and to the best
of my knowledge there is no available published data on the histology of the
lymph nodes of this important animal. Therefore the present work aimed to
describe the histology and ultrastructure of the lymph nodes of the Egyptian
water buffalo (Bus bubalus). This framework should also throw a light on the
function of the lymph nodes in the buffalo and may be useful for physiological,
immunological and pathological studies.
Material and Methods

Lymph nodes

The Specimens were obtained in the slaughter house from 10 clinically
healthy animals: 5 male buffalo calves (2-3 months) and 5 buffalo bulls (2-3
years) directly after slaughtering for human consumption in the slaughter house
of Faculty of Agriculture, Alexandria University. Specimens were obtained from
each. animal from prescapular, femoral, mesenteric, mediastinal lymph nodes.
Each lymph node was sampled as follow:
1. Small samples were fixed in 10% phosphate buffered formaldehyde and used
for routine histology
2. Fresh samples were fixed immediately in 6% solution of phosphate buffered
gluteraldehyed (pH 7.4} at 4°C (McDowell and Trump, 1976) and processed for
transmission electron microscopical examination.
Routine histology

The fixed specimens were processed for paraffin sections. Four Om thick
Sections were prepared and stained using Mayer's hematoxyiin and eosin (H&E)
stain., Gomori's silver impregnation stain (Bancroft and Stevens, 1982) and
Crossmon frichorome stain (Boeck, 1989)
Transmission electron microscopy
Fresh specimens, about 1 mm? in size were obtained from the each lymph node
and fixed in 4% phosphate buffered glutaraldehyde pH 7.4 for 2 hours. at 4°C
(Mc Dowell and Trume, 1976). After postfixation in 1% solution of phosphate
buffered osmium tetroxide at 4°C, specimens were dehydrated in ascending
grades of ethanol and embedded in Epon (Serva, Heidiberg, Germany) according
to standard protocols (Hayat, 1986). Semithin sections (1 Om) were prepared,
stained with toluidine blue and examined by the light microscope. The suitable
areas for electron microscopic examination were selected. Then, ultrathin
sections (50-70 nm) were cut by a diamond knife and stained with uranyl acetate
followed by lead citrate. The sections were observed with a Zeiss EM10 electron
microscope (Zeiss, Oberkochen, Germany) at 80 KVs.
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Results

The lymph nodes of the Egyptian water buffalo were composed of stroma of
capsule and trabeculae which enclosed parenchyma formed from outer cortex
and inner medulla. The paracortical area was ill defined (Fig.1). The capsule was
fairly thin formed from dense connective tissue and smooth muscles (Figs. 1& 2).
The trabeculae extended from the capsule into the parenchyma. These
trabsculae have the same structure of the capsule with fewer smooth muscles.
Both of the capsule and trabeculae were continuous with a reticular network of
reticular fibers which support the parenchyma (Figs. 3&4).

Subcapsular lymphatic sinuses were extended under the capsule. The
subcapsular sinuses are connected to trabecular lymphatic sinuses which
surround the trabeclae. Both sinuses were supported with a reticular fiber
network. Fine reticular fiber trabeculae were observed extended through the
lumen of these sinuses (Figs. 3, 4&5). Each sinus was lined with endothelial cells
resting on a basement membrane. Lymphocytes were the main cells in the sinus
lumen in addition to macrophages (Fig. 6).

The cortex was formed from lymphoid follicles and interfollicular tissue (Fig. 7).
Primary and secondary lymphoid follicles were observed. The lymphoid follicles
were supported with a reticular fiber network. These reticular fibers were rarely
observed in the germinal centers (Fig. 8). The interfollicular tissue was formed
mainly from diffuse lymphocytes.

High endothelial venules were extended in the in the ill defined paracortical area.
These venules were lined with high endothelial cells resting on a basement
membrane. Several lymphocytes were observed infiltrating the wall of these
venules (Figs. 8, 10&11). Dendretic cells were distributed among the
lymphocytes in the paracortical area (Fig. 12).

The medulla was formed from meduliary cords separated by lymphatic sinuses.
The medullary cords were formed from diffuse lymphocytes supported with
reticular fiber network (Figs. 13&14). Other cells were observed in the medullary
cords including macrophages, plasma cells and granulocytes (Figs. 15&16). The
lymphatic sinuses which were distributed among the lymphatic cords were
variable in sizes and crossed with reticular fibers (Fig. 14). These lymphatic
sinuses were lined with discontinuous endothelial cells resting on a basement
membrane. Lymphocytes were the main cellular component observed in the

sinus lumen. Some macrophages were also associated to the lymphocytes (Figs.
17&18).

Discussion

The present study described the histology and ultrasructure of the lymph nodes
of the Egyptian water buffalo. The present finding shows that the buffalo tymph
node is surrounded with a fairly thin capsule formed from connective tissue and
smooth muscles. Trabeculae extended from the capsule into the parenchyma.
These frabeculae have the same structure of the capsule. The smooth muscles
were described in the capsule of the lymph node of the camel (Taher 1962,
Abdel-Magied et al., 2001 and Zidan, 2004), Goat (Faroon et al., 1989) and Seal
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(Welsch et al., 1997). The contraction of these muscles may accelerate lymphatic
flow from the lymphatic sinuses through efferent lymphatics.

Subcapsular lymphatic sinuses were extended under the capsule. These sinuses
" are connected to trabecular lymphatic sinuses. Both sinuses were lined with
continuous endothelial cells resting on a basement membrane. Fine reticular fiber
network was extended through the lumen of these sinuses providing an
attachment for various cells mostly macrophages and lymphocytes. Williams et
al. (1995) explained that, the lymph flowing through these sinuses is exposed to
the action of macrophages and lymphocytes adhering to the reticular network.
The current work found that the parenchyma of the buffalo lymph node is similar
to most animal species in arrangement, where the lymph node is divided into
cortex harboring the lymph follicies and medulla containing medullary cords and
free from any follicles (Dellmann and Brown, 1981). The presence of secondary
follicles is indicative for the role of lymph node in antibody production.
The fine reticular fibers network around the lymphoid follicles described in the
current work were described in human spleen as a myofibroblastic cells
(Steiniger et al., 1997).

High endothelial venules were extended in the paracortical areas. Lymphocytes,
which form part of recirculating pool, migrate across the wall of the high
endothelial venules from the blood to the lymph stream (Gowans and Knight,
1964 and Anderson and Anderson, 1976). In the present study, several
lymphocytes were observed in the wall of the high endothelial venules. That may
suggest the role of the high endothelial venules in the buffalo lymph node in
lymphocytes recirculation. Lymphocytes of the blood recirculate through the
lymph nodes by ‘migration through the cuboidal endothelium lining the high
endothelial venules and filtered again into the lymphatic sinuses to the efferent
lymphatics (Delimann and Brown, 1881). The high endothelial venules form an
important site of lymphocytes migration. They allow extensive movement of
lymphocytes from blood stream info the paracortical area and probably vice
verse. (Williams et al., 1995 and Butcher et al., 1999).

In agreement with Crivellato and Mallardi (1998) and Abdel-Magied, et al. (2001),
the current work showed that, the medullary lymphatic sinuses were lined with
discontinuous endothelial cells, this discontinuity of the endothelium aliow the
free passage lymphocytes and macrophages. This finding differs from that of
Taher et al. (1989a) who mentioned that the endothelial lining of these sinuses in
the camel was continuous.

There are numerous fine reticular trabecuiae crossing the medullary sinuses
make their lumina labyrinthine and provides large area for attachment of various
cell types in the lumen. This may help the medullay sinuse in doing a perfect
fiitration of the lymph. «

The lymph node. of the Egyptian water buffalo showed a typical structure
compared with most mammals with no age related structural variation. These
lymph nodes play an essential role in regional immunity throughout the life this
animal and considered a mirror reflecting the health status in meat inspection.
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Fig. 1. The buffalo lymph node has a thin capsule (C) and trabeculae (T) enclosing the cortex
(Cx) and medulla (M). LF = lymphoid follicles. Trichrome stain.

Fig. 2. The capsule (C) is fairly thin and consists of connective tissue rich in collagen fibers and
moderate smooth muscles. Trichrome stain,

Fig. 3. The capsule (C) is rich in reticular fibers which extended through the subcapsular sinus
(8). The cortex (Cx) is supported with a reticular fiber network. Gomor's stain.

Fig. 4. The trbecula (T) originates from the capsule (C). Both are continuous with a reticular
network (R) supporting the parenchyma. Arrow = subcapsular sinus, arrowheads = trabecular
sinus. Gomori's stain.

Fig. 5. The trabecula (T) is rich in reticular fibers which are extended through the trabecular

sinuses (TS). Meduliary sinuses (MS) are drained with trabecular sinus {arrows), A= trabecular
artery, Gomori's stain. :

Fig. 6. A semithin section showing a subcapsular sinus lined with endothelial cells (arrow heads)
and containing lymphocytes (L) and macrophages (arrows).C = capsule. Toluidine blue.
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Fig. 7. The cortex is formed of lymphoid follicles with clear germinal centers (LF). | =
interfollicular diffuse lym phocytes. C = capsule T = trabecula, Trichrome stain,

Fig. 8. The lymphoid follicle is enclosed within a reticular fiber network. The fibers are
condensed in the corona (C) and very rare in the germinal center (GC). Gomori's stain.

Fig. 9. Longitudinal section of a high endothelial venule in the paracortical area. Several
lymphocytes migrate through the wall (arrows). Arrow heads = High endothelial cells. § =
medullary lymphatic sinus. Toluidine blue.

Fig. 10. Cross section of a high endothelial venule revealing different stages of lymphocyte
migration (arrow heads), D = dendretic cells. Toluidine blue,

Fig. 11. Electron micrograph of a high endothelial venule lined with high endothelial cells (E). L
= migrating lymphocytes.

Fig. 12. Electron micrograph showing dendretic cells (D) extended among several lymphocytes
(L) in the paracortical area.
283




Histology and ultrastructure of the iymph

Fig. 13. The medulla is consisted of med
(arrows). T = trabecyla. Trichrome stain.

Fig. 14. The medullary cords (C) are supported with reticular fi
and the trabecular sinuses (S) are crossed with reticular fibers.
Fig. 15, Electron micrograph of an eosinophil located
charactrestic cytoplasmic granules,

Fig. 16 . Electron micrograph of a basophil located in the medullary cord.

Fig: 17. The medullary sinus is lined with endothelial cells (E) and containin
and macrophages (arrow heads). Arrow = migrating lymphocyte. Toluidine bly

Fig. 18, Electron micrograph of lymphatic sinus lined with discontinuous
on a basement membrane (arrow). Arrowheads = gaps.

ullary cords (C) separated by medullary sinuses

bers. The medullary sinuses (MS)
T = Trabeculae. Gomori's stain.
in the meduliary cord, showing the

g lymphocytes (L)
e.

endothelial (E) resting
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