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Abstract. It is established that in geese, are constantly registered only
cervicothoracic lymph nodes. The cervicothoracic lymph nodes of geese are local
accumulations of lymphoid tissue in the wall of the lymphatic vessels, which are taking
away lymph from the head and neck. The cervicothoracic lymph nodes of geese are
not the same shape, most of them have a conical shape. Parameters of absolute,
relative weights, and size of the cervicothoracic lymph nodes of geese depend on the
weight and sizes of their body.

The cervicothoracic lymph nodes of geese are formed by a connective tissue stroma,
parenchyma, and sinus. Connective tissue stroma is represented by a capsule, which
is a continuation of the adventitia and media of lymphatic vessels and trabeculae.
Connective tissue stroma is formed by loose fibrous connective tissue, which has blood
vessels and myocytes. Sinus is a continuation of the lymphatic vessel lumen and its
wall — a continuation of its intima. The area, occupied by a connective tissue stroma,
parenchyma, and sinus in the nodes of investigated birds, varies. The largest area
occupies the parenchyma of the cervicothoracic lymph nodes, which like the parenchyma
of lymph nodes in mammals, is formed by lymphoid tissue. In the parenchyma, there
is unclearly allocated the cortical and cerebral substances. The cortical substance is
located on the periphery and the cerebral substance — around the sinus. The area of
the cortical substance dominates over a cerebral substance. The cortical substance is
formed by the diffuse lymphoid tissue and lymphoid nodules (mainly secondary), and
the cerebral substance — only by the diffuse lymphoid tissue. Lymphoid nodules are
spherical in shape, surrounded by delicate shells, and depending on the diameter, is
divided into three groups: large, medium, and small. The basis of the lymphoid tissues in
the parenchyma is reticular tissues, which consists of reticular fibers. The architectonics
of its fibers varies in the different components of the lymphoid tissue. They are placed
tightly, intertwined, and form the confined units of various shapes and small sizes. The
cellular composition of the parenchyma of the cervicothoracic lymph nodes of geese
is extremely diverse. It is reticulocytes, lymphocytes, immunoblasts, macrophages,
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monocytes, plasma cells, mast cells, and myoid cells. The content of these cells is not
the same. The presence of lymphocytes, immunoblasts, macrophages, and plasma
cells in the parenchyma of the cervicothoracic lymph nodes of geese convinces in their

functioning as peripheral organs of immunogenesis.
Keywords: geese, cervicothoracic lymph nodes, connective tissue stroma,
parenchyma, central sinus, cortical substance, medullary substance, lymphoid follicles,

lymphoid cells

Introduction

Lymph nodes are the peripheral organs
of haematopoiesis and immunogenesis
(Sapin et al., 1978; Vershigora, 1990). In
them, due to antigenic stimulation, T- and
B-lymphocytes differentiate into the effec-
tor cells, which cause specific immunity.
Besides, in these bodies, there is a release
of lymph from the foreign substances and
its deposition, recirculation of lympho-
cytes, an metabolism of some substances.
They, owing to availability in their connec-
tive tissue stroma of smooth myocytes, also
promote lymph circulation (Vinogradova,
1970; Sapin, 1977; Sapin, 1978; Sapin et
al., 1978; Vershigora, 1990).

Analysis of recent researches
and publications

During the historical development of
animals for the first time lymph nodes ap-
pear in waterfowl (Sapin et al., 1978). They
are found in geese, ducks, flamingos, and
are presented by two couples: the cervi-
cothoracic and lumbar (Jolly, 1909-1910;
Ellenbergez & Baum, 1915; Kositsyn,
1958; Kositsyn, 1959; Kositsyn, 1963; Flo-
rensov, 1968; Florensov & Pestova, 1990).
References about the existence of lumbar
lymph nodes at waterfowls are inconsis-
tent. There are data that geese and ducks
don’t have them and that they are assimilat-
ed with kidneys (Pylypenko & Musienko,
1973; Berezina, 1979).

The topography and morphology
of the cervicothoracic lymph nodes of
birds are studied insufficiently. Due to
this, the data of their functional features
are incomplete and contradictory.

The purpose of the study — to clari-
fy the topography of the cervicothorac-
ic lymph nodes of geese at the age of
puberty, to establish their macroscopic
morphological parameters, and to find
out features of the microscopic structure.

Materials and methods
of research

Material for studying was selected
from 13 geese of Gorki Goose breed at
the age of 11 months which grew up
in farms of Kyiv region (Ukraine). To
perform the work, the classical meth-
ods of macroscopic and microscop-
ic morphological studies (Merkulov,
1969; Avtandilov, 1990; Goralsky et
al., 2005) were used. After the slaugh-
tering of birds by an acute devascular-
ization, the topography, shape, color,
texture, absolute and relative organ
weight, and linear morphometric pa-
rameters were defined. For the inves-
tigation of the cellular composition of
lymph node parenchyma, the imprint
preparations were prepared. The ma-
terials selected for microscopic exam-
ination were fixed in a 10% aqueous
solution of neutral formalin for 5 days.
From the fixed material were cut indi-
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vidual pieces, which were dehydrated
in ethyl alcohol with the increasing
strength and embedded in paraffin. The
obtained paraffin blocks were sliced by
microtome MPS-2 with a thickness of
3-8 microns. Slices were stained with
hematoxylin and eosin, and by Weigert
and van Gizon. The composition of
parenchyma cells, their structure, and
content were determined by histolog-
ical preparations stained with azure II
and eosin, imprint preparations stained
according to Pappenheim, and by elec-
tron microscopy according to the V. Ui-
kly method (Goralsky et al., 2005).

Bright-field microscopes “Olym-
pus”, “Biolar”, MBI-15 MBI-6-1, and
MBS-1 were used for microscopic
studies. The area to be occupied in the
lymph nodes of individual structural
components were determined using a
microscope MBS-1 and the measuring
grid, which is a part of its set.

Results of the research and their
discussion

The performed researches confirmed
the data (Khomych & Melnyk, 2008;
Melnyk, 2010), that the cervicothoracic
lymph nodes of geese are paired constant
bodies. They are located under the skin
in a lower part of the neck, at the top of
the angle which is formed by the jugular
and subclavian veins (before the entry of
a jugular vein into a thoracoabdominal
cavity) (Fig. 1). Lymph nodes are cov-
ered with many layers of fatty tissue that
complicate their detection, preparation,
and differentiation from a number of the
located last lobes of the thymus.

The cervicothoracic lymph nodes
have different forms. They may be
cone-shaped (80%) and spindle-shaped
(20%). Their colours are pink and grey,
and consistency is dense.

The absolute weight of the right
and left lymph nodes is the same
(0.28 £0.06 g), and the relative weight
of the first (0.009 +0.001%) is bigger
than the second (0.008 = 0.001%).

The length of the right lymph node
(25.68 £2.20 mm) is bigger than the left
(22.85+1.56 mm). Width in the area of
expansion: the right —4.65 + 0.47 mm, the
left — 5.46 £ 0.59 mm. The width of the
restriction: the right —2.69 + 0.38 mm, the
left 3.34 + 0.49 mm. The thickness of the
lymph nodes: the right — 2.038 +0.242
mm, the left —2.331 £ 0.345 mm.

The cervicothoracic lymph nodes of
geese located in a wall of lymphatic ves-
sels, which are taking away lymph from
the head and the neck, and in a forma-
tion of their components, except for lym-
phoid tissue, participate all structures of
these vessels. They are formed by a con-
nective tissue stroma and parenchyma of
the central sinus. Connective tissue stro-
ma occupies 23.95+0.95% of the area
of nodes, parenchyma — 55.48 + 1.45%,
and the sinus —20.57 = 0.66%.

Connective tissue stroma is present-
ed by a capsule and a few trabeculae
(Fig. 2). The capsule is a continuation of
adventitia and media of a lymphatic ves-
sel. In comparison with them, it is thick-
ened. Trabeculae extend from the capsule
into the parenchyma of the nodes. They
do not have a specific orientation and do
not reach the walls of the sinus. Connec-
tive tissue stroma is formed by loose fi-
brous connective tissue with its character-
istic cells and intercellular substance. The
stroma contains bundles of single bunches
of myocytes and blood vessels.

Sinus occupies a central position in the
lymph nodes. It is a continuation of the lu-
men of the lymphatic vessel and its wall —
a continuation of its intima (Fig. 3).

The wall of the sinus is formed by a
layer of endothelial cells and a subendothe-

Vol. 11, Ne 3,2020

Ukrainian Journal of Veterinary Sciences

ISSN 2663-967X | 67



B. B. MenbHuK, T. C. MapKoscbKa

%l

AT BN M d

D Ve b O D W e NP Vs o ey A N R 1/ YR DV T 87
Fig. 1. Topography of the cervicothoracic lymph nodes of a domestic goose.
Macropreparations: 1 — lymph node; 2 — thymus lobes; 3 — jugular vein

Fig. 2. Connective tissue stroma of the cervicothoracic lymph node
of a domestic goose. Histological preparation (hematoxylin and eosin, x 200):
1 — capsule; 2 — trabeculae; 3 — parenchyma
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lial layer. The structure of these endothelial
cells is similar to the cells of lymphatic ves-
sels in mammals. In some places between
the endothelial cells, there are significant
cracks through which there is a migration
of lymphoid cells into the lumen of the si-
nus. We didn’t find the basal membrane un-
der endothelial cells. The subendothelial si-
nus wall layer is formed by a soft layer of a
loose fibrous connective tissue. Among its
fibers, we found the only collagen, which
in places, are connecting with the outer
surface of the endothelial cells. Axons of
the reticular cells of a node’s parenchyma
penetrate the subendothelial layers. Sinus
varies in width. In some places its’ wall
penetrates a node’s parenchyma, forming
deepings of various shapes and sizes.

In a sinus lumen, there are frag-
ments of disrupted cells, surrounded by
a membrane, lymphoid cells, and single
erythrocytes.

The parenchyma of Lymph nodes is
located between a wall of a sinus and
components of connective tissue stroma.
Its basis is formed by Llymphoid tissue. In
the parenchyma, there is unclearly stand
out the cortical and cerebral substances.
The first is located on the periphery, the
second — around the sinus and its invagi-
nations. The area of the cortical substance
(57.99 £ 1.21%) dominates under a cere-
bral substance (42.01 + 1.21%). The cor-
tical substance is formed by the diffuse
lymphoid tissue and lymphoid nodules
(mainly secondary), and the cerebral sub-
stance — only by the diffuse lymphoid tis-
sue (Fig. 4). Lymphoid nodules are pre-
dominantly spherical in shape, have an
unequal diameter, and are surrounded by
delicate shells. Depending on the diame-
ter, we divided them into a small (58.79 +
1.37 mm), medium (165.51 £ 1.93 mm),
and large (253.16 = 3.43 mm).

Fig. 3. Central the cervicothoracic sinus node of a domestic goose. Histological
preparation (hematoxylin and eosin, x 200): 1 — lumen of the sinus;
2 — wall of the sinus; 3 — invaginations; 4 — node parenchyma
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Fig. 4. Cortical substance of the cervicothoracic lymph node of a domestic
goose. Histological preparation (hematoxylin and eosin, x 100): 1 — capsule; 2
— diffuse lymphoid tissue; 3 — lymphoid nodules
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Fig. 5. Parenchyma cells of lymph node of a domestic goose. The preparations
(imprint stained by Pappenheim, x 1000): 1 — plasmocytes; 2 — macrophage; 3 —
large lymphocytes; 4 — medium lymphocytes; 5 — monocyte
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Fig. 6. Mast cell in parenchyma of the cervicothoracic lymph node
of a domestic goose. Electronogram, x 13500: 1 — nucleus; 2 — granules in cell
cytoplasm; 3 — cell cytoplasm

Fig. 7. Myoid cell (1) in parenchyma of the cerv1c0th0rac1c lymph node of a
domestic goose. Electronogram, x 6500
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The basis of the lymphoid tissue of
parenchyma node is formed by a retic-
ular tissue. The architectonics of its fi-
bers varies in the varieties of lymphoid
tissue. They form a fine mesh in the dif-
fuse lymphoid tissue, cortex, and cere-
bral substance. In grid cells of lymphoid
nodules, larger reticular fibers are often
visible, and their center can be absent.

In imprint preparations of the cervi-
cothoracic lymph nodes, in their paren-
chyma were found reticulocytes, lym-
phocytes, immunoblasts, plasma cells,
macrophages, monocytes, mast cells,
and myoid cells (Fig. 5-7).

The established cellular structure of
parenchyma in studied lymph nodes tes-
tifies that these geese organs function
as peripheral organs of immunogenesis.

The content of the parenchyma cells
in the lymph nodes is not the same.

Among them, there are more lym-
phocytes (79.51 +2.73%). Among the
lymphocytes, there are large, medium,
and small.

The second place by cell content
immunoblasts occupy (18.73 + 1.05%).

The contents of plasmacytes, macro-
phages and their predecessors — mono-
cytes is insignificant (0.64 £ 0.07% and
1.12 £ 0.06%).

The presence of lymphocytes, im-
munoblasts, macrophages, and plasma
cells in parenchyma of the cervicotho-
racic lymph nodes of geese indicates
that they function as peripheral organs
of immunogenesis.

Conclusions

In mature domestic geese are con-
stantly registered paired cervicothoracic
lymph nodes and lumbar are absent. The
cervicothoracic lymph nodes are pre-
dominantly spindle-shaped, less — coni-
cal. Their absolute and relative weights

and sizes also depend on the weight and
the size of the body of birds. The abso-
lute weight of the left cervicothoracic
lymph node of geese is 0.28 + 0.06 g, the
right — 0.28 £ 0.06 g. The relative weight
of the right cervicothoracic lymph node
of geese is 0.009 £ 0.001%, the left —
0.008 £ 0.001%.

The cervicothoracic lymph nodes
of domestic geese are formed by a
connective tissue stroma, parenchyma,
and the central sinus. The cortical sub-
stance of parenchyma is located on the
periphery and the cerebral substance —
surrounds the sinus. The first is formed
by lymphoid nodules and diffuse lym-
phoid tissue, and the second — only by
the diffuse lymphoid tissue.

As a part of the parenchyma of the
cervicothoracic lymph nodes, except
for the cells, which contribute the func-
tion as a peripheral organ of immuno-
genesis (reticulocytes, immunoblasts,
lymphocytes, plasmocytes, monocytes,
and macrophages), mast cells and
myoid cells are also identified. There
are many lymphocytes among them
(79.51 £ 2.73%).

The architectonics of reticular fibers
in the parenchyma of the cervicothorac-
ic lymph nodes varies in its individual
components. In the diffuse lymphoid
tissue of the lymph nodes, they form a
fine mesh, on a periphery of lymphoid
nodules of the reticular fibers there is a
coarse mesh, and in their center — fibers
are located solitary.
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AHomayia. BcmaHoeneHo, wo 6 2yceli nocmiliHo peecmpytomsca minbKu 2pyo0o-wuliHi
nimgpamuyHi  8y3nu. [pyoo-wuliHi nimgpamuyHi 8y3nu eyceli € A0KAAbHUMU CKYMYEHHAMU
NiM@POTOHOI MKAHUHU 8 CMIHYi AiMdamuyHux cyOuH, wo 8idsodame nimey 6id 2on08u U wui.
®dopma epydo-wuliHux nimpamuyHux 8ysnie y eyceli HeoOHaKosa, binbwicms i3 HUX MaOMb
KOHyconodibHy ¢opmy. [MoKasHUKU abconromHoi, 8i0HOCHOI macu i po3mipie 2pydo-wuliHux
nimeposysris 2yceli 3anexcams 6id macu U po3mipis ixHbo2o mina. [pydo-wuliHi nimgosysnu 2yceli
ymaeopeHi crosy4YHOMKAHUHHOK CMPOMOIO, NapeHXimoro U cuHycom. Crioany4HOMKAHUHHA CMpoma
npedcmasneHa Karcysnok, AKa € NpooosHeHHAM adseHmuuii U medii nimgpamuyHoi cyouHu, a
makox mpabekynamu. CmMpoma CKAAOAEMbLCA 3 MYyXKOI 80IOKHUCMOI CrOAYy4YHOI MKAHUHU, Y
AKIU po3miujeHi mioyumu i KPOBOHOCHI cyOuHU. CUHYC € MPOOOBHEHHAM NPocsimy Aimpamu4Hoi
cyOuHu, a io2o cmiHKa — npodosxceHHAM if iHmumu. Maowa, AKy 3alimarome croay4HOMKAHUHHA
cmpoma, naperxima G cuHyc y 8y3nax 0ocnioxceHuUx nmaxie, HeodOHakosa. Halibinbwy naowy
3alimae napeHxima 2pydo-wuliHux niMmgosysnis, AKa, AK | napeHxima nimgosysnie ccasyis,
ymeopeHa niM@oiOHOI0 MKAHUHOK. Y napeHXiMi HevyimKko 8udinAlmecsa Kipkosa i Mo3Kosa
peyosuHu. li Kipkoea pe4osuHa Po3MawoeaHa Ha nepucepii, @ MO3KO8a — HABKOMO CUHYCA.
Mnowa Kipkosoi pevyosuHu nepesaxae Had Mmo3Kogow. Kipkosa peyosuHa ymeopeHa
Ougpy3iliHoto NiMEOIOHO MKAHUHO i AIMGOIOHUMU 8Y31UKAMU (MepesarHo 8MOPUHHUMU),
a MO3K08a — MisnbKu Ougy3iliHow NiM@POIOHO MKAHUHO. JliMgOiOHI 8y3aUKU Kpyanoi ¢hopmu,
omoueHi obonoHKkamu U 3anexHo 8i0 diamempa po3dineHi HO Mpu 2pynu: 8enuki, cepedHi ma
mani. OCHOB0K MiIMGOIOHOI MKAHUHU MAPEHXIMU € PEMUKYAAPHA MKAHUHA, AKA CKAAOAEMbCA
3 PemuKynApHUX BO/IOKOH. ApPXimeKmOHIiKa B0/10KOH HEOOHOKO8A 8 pPi3HUX KOMMOHeHmMax
NiMOIOHOI MKAHUHU. BOHU po3mawo8aHi WinbHo, nepenaimaromecs i popmMyrome 3aMKHYmMi
ocepeoKu pizHoi popmu U Hesenukux posmipis. KaimuHHuUl cknad napeHximu epydo-wuliHux
nimgpamuyHux ey3nie 2yceli Ha03su4yaliHO pizHomMaHimHul. Lle — pemukynoyumu, aimgoyumu,
nimgpobnacmu  (imyHobaacmu), Makpogazu, MoOHouumu, nAA3Moyumu, My4Hi ma MioioHi
KaimuHu. CKnaod yux KaimuH HeoOHakosul. HassHicme y napeHximi 2py0o-wuliHux simgpamuyHux
sy3riie eyceli nimgpoyumis, nimgpobnacmis (imyHobaacmis), Makpodgazie i naasmoyumie 8Kaye Ha
me, Wo 80HU QPYHKYiOHYIOMb AK nepugdepusHi op2aHU imyHozeHe3y.

Knrovoei cnoea: 2ycu, wuliHo-2pyOHinimgamuyHi 8y3au, CroayYHOMKAHUHHA CMPOMa, NapeHxima,
ueHmMpaneHUl CUHYC, KiPKOBA PEYOBUHA, MO3KOBA Pe408UHG, NiMEOIOHI honiKynu, NimgoidHI KnimuHu
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