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Abstract. The meat productivity of animals, including rabbits, depends on many decisive
factors, the main of which are the quality and type of feeding, housing conditions, the use of
intensive rearing protocols and breed affiliation. Now in industrial rabbit breeding, improved hybrid
crosses are preferred, which, in terms of their quality characteristics, are significantly dominated by
the usual domestic rabbit breeds. Therefore, it is important to have a balanced model with species
and age characteristics of the syntopy and morphology of internal organs, in particular hemo- and
lymphopoiesis, in this animal species. There have been established main anatomical, topographic
and morphometric parameters of the spleen and visceral lymph nodes (cranial mesenteric and
cranial mediastinal) for rabbits of the meat productivity direction from the age of 1 day old, 10-,
20-, 30-, 60- and 90-day-old. Each age group consisted of 6 rabbits. All experimental animals were

lieshchova.m.o@dsau.dp. L . . .
ieshchova.m.o@dsau.dp-ua clinically healthy, not vaccinated and not treated against ecto- and endoparasites. The features of

the topographic location of the organs were described, as well as length and width parameters, and
absolute and relative masses were determined. It was identified that the topography of the spleen
and lymph nodes corresponds to the generally accepted species principles for the placement of these
organs in rabbits. A relationship has been established between a sharp increase in the dynamics of
organ morphometric parameters and the rapid development of a hybrid cross in the period from birth
to reaching 90 days of age. Organs’ morphometric parameters in general correlate with age.

Keywords: secondary organs of hemo- and lymphopoiesis; morphogenesis; structural and
functional organization; organs’ absolute and relative mass; organs’ length and width; rabbit
breeding

Tonorpadia i guHamika mopdpomeTpUUHUX NapameTpiB cenesiHKU Ta NimpaTUYHUX
BY3/iB Kponis

AHoTauis. M’siCHa POAYKTHBHICTH TBAPWH, B TOMY YHCII KPOJIB, 3aJI€)KUTh BiJl HU3KH BHPIIIaTGHUX (DaKTOPIB, OCHOBHI 3 SIKHX — SIKiCTb
i THII TOiBi, yMOBH YTPUMAHHSI, 3aCTOCYBaHHS CXeM iHTEHCHBHOTO BHPOIIYBaHHs Ta MIOPOAHA MPHUHANSKHICTh. HUHI B IPOMHCIIOBOMY KpO-
JIBHHMIITBI HAJIAIOTh NIEPeBary BIOCKOHAJIICHUM IiOPHAHMM KpocaM, sIKi 32 CBOIMH SKICHUMH XapaKTePUCTHKAMH 3HaYHO NEePeBaKalOTh 3BUYHI
TIOPOJIH CBIMCHKHX KpoitiB. ToMy BayKJIMBO MaTH BHBaKEHY MOJIEIb 3 BUAOBUMH 1 BIKOBUMH OCOOMBOCTSIMU CHHTOITIT Ta MOP(OJIOTil BHYTpIIII-
HIX OpraHiB, 30Kkpema remo- i timdormnoesy, y iboro BuIy TBapuH. BcraHoBneHi 0CHOBHI aHaTOMO-TomorpadidHi Ta MopdoMeTpHIHi mapameTpu
CeJIe3iHKH 1 BicliepalibHUX JIIM(paTHIHUX By3JIB (KpaHiadbHOr0O OPYIKOBOTO Ta KPaHIaIbHOTO CEPEIOCTIHHOIO) TS KPOIiB M SICHOTO HAIIPSIMKY
MIPOAYKTUBHOCTI Bi 1000BorO0,10-, 20-, 30-, 60- Ta 90-1060BOTO BiKy. KoskHa BikoBa Tpyma ckiaaanack 3 6 kpomis. Bel mianocminHi TBapuHA
Oyni KJIIHIYHO 37I0pOBi, HE BAaKIMHOBaHI Ta HE MiJgaBajncs oOpoOLi Bix ekTo- Ta eHponapasutiB. Onucani 0coOMMBOCTI TOHOrpadiyHOro
PpO3TalyBaHH BiJHOCHO OPTaHiB, a TAKOK BU3HAYEHI TapaMeTpH IOBKHHH 1 IMPUHH, aOCOFOTHOI Ta BiqHOCHOT Macu. Bu3nadeno, 1o Tormo-
rpadist cenesiHkH Ta JTIM(ATHIHUX BY3JIB BiIIOBiaE 3araJbHONPHAHATAM BUIOBUM IIPUHIIMIIAM PO3MILICHHS [IUX OpraHiB y KpoiiB. Mop-
(hoMeTpryHi mapaMeTpy OpraHiB B LIIOMY B3a€EMO KOPEIIOIOThCS 3 BikoM. BcTaHOBNEHHI B3a€MO3B’ 130K MK Pi3KUM 301IbIICHHAM AUHAMIKH
MOP(OMETPUYHIX ITOKA3HUKIB OPraHiB Ta MIBUIKICHUM PO3BUTKOM TiOPHIHOTO KPOCY Y Hepiox Bii HAPOIPKEHHS 10 NocsrHeHHs 90-1060BoT0
Biky. MopdoMeTpruHi mapaMeTpy OpraHiB B IJIOMY B3a€MO KOPEIFOFOTHCS 3 BIKOM.

KirouoBi ciioBa: BTOpUHHI OpraHu reMo- i miMdornoesy; MophoreHes; CTpyKTypHO-(pyHKIIIOHATBHA OpraHi3ailis; abCOFOTHA 1 BiTHOC-
Ha Maca OpraHiB; IOBXXHHA 1 IIHPHUHA OPTaHiB; KPOJIiBHHLITBO
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Introduction

Peripheral (secondary) organs of hemo- and lymphopoiesis
are anatomically separate organs that can effectively capture and
accumulate foreign agents to initiate an adaptive immune response
(Sapin, 2006; Parker & Makori, 2018). These specialized lymphoid
organs include the lymph nodes, spleen, and mucosal-associated
lymphoid tissue. Together they form a highly complex and diverse
system that maintains the relationship between antigen-presenting
and immunocompetent cells, which contributes to the formation of
long-term immunity (Randall et al., 2008).

Each secondary organ has a unique set of components to capture
and identify antigens in all areas of the body. Thus, the lymph nodes
are located in strategic places and form a protective network for
the detection of interstitial antigens, while the spleen plays a role
in maintaining the antigenic purity of the blood (Nishikawa et al.,
2003; Dunajevs’ka et al., 2021).

Morphologically, lymph nodes and the spleen are organized
parenchymal organs, the structure of which is determined by their
performance of an immune protection specific function, in particular,
the interaction of immunocompetent cells with antigens, their
identification with the subsequent development of the appropriate
specific immune response, clonal expansion, differentiation and
accumulation of reverse products due to the corresponding reaction
(Sapin et al., 2008; Shapkin, 2009; Cupedo et al., 2011).

Lymph nodes are externally limited by a connective tissue
capsule, the parenchyma is formed by lymphoid tissue, divided into
many functional zones between which there are lymphatic sinuses.
In their functioning, they are characterized as a kind of prefabricated
filtration lymph collectors, in which microorganisms or their parts are
retained, in addition, they act as a centre for the immunocompetent
cells interaction in the process of a specific immune response,
they synthesize antibodies-immunoglobulins (Sapin et al., 2008).
The spleen is an unpaired, mononodous parenchymal organ of
haematopoiesis and immune defence (Dunajevs’ka, 2016). It
initiates and supports most immune responses of both cellular and
humoral nature, innate or acquired immunity, while controlling
the quantitative and qualitative composition of blood and lymph
(Prasolova et al., 2004).

It is known that the immune system is one of the most important
homeostatic systems of the body, which determines vitality, health,
productivity and adaptive capabilities (Randall et al., 2008; Klein
2008). For the organs of this system, in particular, the lymph nodes
and spleen, patterns of growth and development are unique in many
respects. They are characterized by early laying in embryogenesis,
almost complete morpho-functional maturity, sufficient for the
implementation of definitive functions (proliferation of various
lymphocyte clones and immunoglobulin synthesis) before the
moment of birth and early age-related involution (Sapin, et al.,
2008). Also, one of the main morphogenesis regularities of these
organs is a sharp increase in morphometric characteristics, which is
accompanied by increased differentiation of lymphoid tissue in the
early postnatal period, as the newborn organism enters the relatively
sterile conditions of intrauterine development into an environment
with many antigens (Gavrylin, 2000; Gavrylin et al., 2017).

Well-known that the growth of somatic systems of the body
is closely interconnected with the organs of hemopoiesis and
lymphopoiesis. This is usually manifested in a ratio change of
the stromal and parenchymal components of the latter, the degree
of development and spatial arrangement and cytoarchitectonic
of the lymphoid parenchyma functional zones (T-dependent and
B-dependent). By identifying and monitoring these changes, it is
possible to establish the state and course of antigenic processes in
the body and to find out the effect of various factors on the immune
system and general processes of the body’s development as a whole
(Voloshin et al., 2006; Klein, 2008). It should be noted that the
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intensity of growth and development of the body in combination with
the organs’ morpho-functional state of hemo- and lymphopoiesis in
meat-producing animals are often the direct cause of a decrease in
their immune status (Gavrylin, 2000; Gavrylin & Gibert, 2016).

It is noted that the spleen and lymph nodes during the neonatal
period of ontogenesis have minimal capabilities to respond to
antigens, which are compensated by colostral immunity (Gavrylin
& Lieshchova, 2008). Later, precisely thanks to active antigenic
stimulation, alternate differentiation and transformation of
parenchymal components of these organs occur, with subsequent
activation of the immunological reactivity of the organism itself
(Lieshchova, 2007; Moldavskaya & Dolin, 2007; Gavrylin et al.,
2018).

Several publications have been devoted to the study of the
morphogenesis patterns of hematopoiesis and lymphopoiesis
secondary organs in rabbits during ontogenesis, but they were
conducted on wild animals or animals of ordinary breeds (Jeklova
et al., 2007; Gavrylin & Nikitina 2017). The peculiarities of the
development of these organs in animals of hybrid crosses, which
are characterized by the rapid growth of all somatic systems, are
insufficiently covered in the scientific literature.

A classical morphological study, in particular on the research of
hematopoietic and lymphopoietic organs morphogenesis, involves a
clear sequence of experimenting to determine the state of the organ
at all levels of its structural organization, starting with the organ and
ending with the submicroscopic and molecular level (Maslianko &
Venhryn, 2004; Panikar et al., 2015). Initial studies usually begin
with the definition of topographic features and macromorphometric
parameters, which is what this work is dedicated to.

The purpose of the study was to establish the features of the
topography, macrostructure and dynamics of the spleen and some
lymph nodes’ morphometric characteristics in rabbits of the
meat productivity direction during the early postnatal period of
ontogenesis.

Materials and methods

All manipulations with experimental animals used for scientific
purposes were carried out following the «European Convention
for the Protection of Vertebrate Animals used for Experimental or
other Scientific Purposes» (Strasbourg, France, March 18, 1986,
ETS No. 123) and the Law of Ukraine “On protection of animals
from cruel treatment» (Kyiv, February 21, 2006, No. 3447-1V). The
research protocol was reviewed and agreed upon by the Local Ethics
Committee of the Faculty of Veterinary Medicine of the Dnipro State
Agrarian and Economic University (Dnipro, Ukraine).

Morphological studies were carried out in the Department of
Animals’ Anatomy, Histology and Pathomorphology of the Dnipro
State Agrarian and Economic University. The research material was
the spleen and visceral lymph nodes (cranial mediastinal, cranial
mesenteric) from newborn, 10-, 20-, 30-, 60-, and 90-day-old rabbits
of the Hyplus hybrid cross, obtained from private farm animals (total
number of animals, that were studied - 36, 6 heads in each age group).
The dynamics of the rabbits’ body weight during the study period
were as follows: newborns — 74.8 g; at the age of 10 days — 184.3 g;
20 days — 354.2 g; 30 days — 607.3 g; 60 days — 2262.5 g, and upon
reaching the 90th day of age — 3137.5 g. From birth to reaching 3
months of age, the total weight of animals increased by 3060 g on
average.

The conditions of keeping the animals corresponded to
zoohygienic standards, the rabbits were constantly provided with
high-quality balanced feed (feeding twice daily) with constant access
to fresh drinking water. Previously, the studied animals were not
given prophylactic vaccinations and treatments against ecto- and
endoparasites.

During a full pathological autopsy, was established the topography
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of the rabbit’s spleen and lymph nodes. Linear measurements (length,
width) of each organ were determined using a centimetre ruler with
a division value of 1 mm. The absolute weight of the organs was
determined on an analytical balance (Metrinco AB224, China) with
an accuracy of 0.0001 g. The organs’ relative weight was calculated
compared to the animals’ body weight.

Statistical processing of digital data was carried out by univariate
analysis of variance and a box plot. In the table and diagrams, the data
are presented in the form of x + SD. The probability of a difference in
values between groups was calculated using the Student’s t-test (p <
0.05) after checking the normality of the sample distribution.

Results

In rabbits, the spleen closely adheres to the dorsal surface of
the stomach, is located between its rear edge and the left kidney,
and is suspended on the omentum, occupying the entire front part
of the left iliac area. Anatomically, the visceral surface of the spleen
is slightly concave in the direction of the stomach. The lower edge
is blunt and directed ventrally and backwards, and the sharp upper
edge is directed dorsally and forward. Its ventral end is placed in the
direction down and forward to the left costal arch, and the dorsal end
is up and back to the spine. The spleen has a soft consistency, and its
shape is characterized by significant variations: elongated, rounded,
pointed, or in the form of a drumstick. The colour of the organ varies
depending on the intensity of blood supply and the age of the animals:
bright red (from birth to 10 days of age), dark red (from 20 to 30 days
of age), and from brown-red to dark purple (from 60 to 90 days old).
The spleen’s hilum is located on its visceral surface, it is in this area
that significant thickening of the organ is observed (Fig. 1).

Visceral lymph nodes (LN) in rabbits are compact, dense organs
that are mostly collected in regional centres in the corresponding
areas. Their shape varies depending on the location and age of the
animals, it can be oval, round, bean-shaped, or oval-elongated. The
lymph nodes’ colour during the postnatal period of ontogenesis also
has variations. From birth to 10 days of age - mainly light grey or
pale yellow, from 20 to 30 days of age — pale grey or light pink, after
reaching 90 days of age - pale pink or yellow. Anatomically, lymph
nodes of rabbits have two surfaces: a convex (area of entry of afferent
lymphatic vessels) and a portal depression (area of exit of efferent
lymphatic vessels with blood vessels) (Fig. 2.)

Fig. 1. Spleen topography of a 90-day-old rabbit:
1 — dorsal edge; 2 — ventral edge. Macro preparation, mm.
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The cranial mediastinal lymph node is located on the dorsal (left)
and ventral (right) surfaces of the brachiocephalic trunk in the region
of the right and left cranial vena cava walls. Organs are surrounded by
fatty tissue and covered by connective tissue and muscles.

The cranial mesenteric LN is located in a large amount of adipose
tissue, indirectly, in the exit area of the cranial mesenteric artery from
the aorta.

In one-day-old rabbits, the average value of the cranial mesenteric
and cranial mediastinal LN length is minimal and is 1.06 mm and
1.17 mm, and the width is 0.81 mm and 0.58 mm, respectively, with
the median values located close to the average value (Fig. 3, 4). The
lymph node absolute mass in animals of this age is also minimal and
does not exceed 0.011 g and 0.013 g. The lymph node relative mass in
animals of this age is 0.016 and 0.018%, respectively (Table).

For the spleen of one-day-old rabbits, the length and width
average values were 1.03 mm and 0.18 mm, respectively (Figs. 5, 6).
The organ absolute mass in rabbits of this age is 0.030 g, which was
0.044%, relative to the body weight of the animals (Table).

Upon reaching the age of 10 days, the length of lymph nodes
increased by 2.1 times in the cranial mesenteric one and by 1.5 times
in the cranial mediastinal one, compared to the previous age group.
The width parameters of these organs increased uniformly by 1.3
times (Fig. 3, 4). The absolute mass of both lymph nodes increased,
but significantly only in the cranial mediastinal one (by 92%). The
relative mass of lymph nodes, on the contrary, decreased by 1.2 and
1.3 times, respectively (Table).

Starting from the 10-day-old in the spleen, the length and width
average values were located near the medians, the increase of these
parameters relative to the previous age period was 2.3 and 1.8 times,
respectively (Fig. 5, 6). Indicators of the spleen mass were probably
increasing, so the absolute mass increased 4 times, and the relative
mass increased 1.4 times (Table).

At the age of 20 days, a sharp and reliable increase in the lymph
nodes and spleen macromorphometric parameters was noted. The
mean values of the lymph node length parameters were located next
to the medians, continuing a proportional increase, in the cranial
mesenteric one - by 1.5 times, and in the cranial mediastinal - by
more than twice. In this age period, the interquartile ranges are the
smallest, and the median and mean values are practically the same
for the parameters of the LN width. Compared to the previous age
group, the lymph node width increased uniformly, almost 2 times.

Fig. 2. Cranial mesenteric lymph node aged 90 days-old:
1 — convex surface, 2 — hilum cavity. Macro preparation, mm.
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Fig. 3. Length dynamics of the rabbit visceral lymph nodes from

day one to 90 days of age, mm, n = 36.
Note: *— indicated samples that are significantly different relative to the
previous age group (p > 0.05)

The weight indicators of the lymph nodes reliably were increased
by the age of 20 days. Thus, the absolute mass increased by 61 and
24%, and the relative mass by 1.2 and 1.8 times, respectively (Table).
The length and width median values of the spleen were located
close to the average value, which was expressed in the increase of
the corresponding parameters by 1.1 and 1.2 times, compared to the
previous age period (Fig. 5, 6). The absolute mass of the spleen at
this age increased by 33%, while the relative mass, on the contrary,
decreased by 1.4 times (Table).

When the rabbits reached 30 days of age, the parameters of
LN length medians were close to the average values, while in the
cranial mesenteric there was a 1.5 times increase and in the cranial
mediastinal - only 1.2 times. As for the parameters of the LN width, in
this age period, they reach parity, which is determined in the smallest
interquartile ranges, the medians and average values of which

Fig. 4. Width dynamics of the rabbit visceral lymph nodes from

day one to 90 days of age, mm, n = 36.
Note: *— indicated samples that are significantly different relative to the
previous age group (p > 0.05)

coincide, and the numerical values were reflected by a 1.2 times
increase in the cranial mesenteric LN, and by 1.6 times in the cranial
mediastinal LN, which is significantly less compared to the previous
age group (Fig. 1, 2). The absolute mass of lymph nodes increases,
but not reliably. The relative mass of the cranial mediastinal one, on
the contrary, decreased, and the cranial mesenteric one increased by
2.2 times (Table). The average values of the spleen length and width
parameters were placed close to the medians, which in the digital
value was reflected in increased indicators by 1.4 times, compared to
the previous age group (Fig. 5, 6). The weight indicators of the spleen
increased sharply and reliably, so the absolute weight increased by
206%, and the relative weight increased by 1.8 times (Table).

In 60-day-old rabbits, an increase in parameters, compared to
the previous age period, was found in the cranial mesenteric and
cranial mediastinal lymph nodes more than twice. At the same time,

Table — Visceral lymph node and spleen absolute and relative mass of one to 90-day-old rabbits, (x + SD, n = 36)

Organ Age, days Absolute mass, g Relative mass, %
1 0.011 +0.003 0.016 +0.002
10 0.023 + 0.004* 0.013 +£0.001
) ) 20 0.037 = 0.004° 0.010 + 0.001*

Cranial mesenteric
30 0.136 £ 0.021* 0.022 + 0.002*
60 0.273 £ 0.065* 0.012 £ 0.002
90 0.558 £ 0.089* 0.018 +£0.003
1 0.013 +£0.002 0.018 £0.001
10 0.025 + 0.003* 0.014 £+ 0.0006*
20 0.085 £ 0.008* 0.024 £ 0.001*

Cranial mediastinal
30 0.124 £ 0.019* 0.020 + 0.002*
60 0.211 £ 0.028* 0.009 + 0.001*
90 0.328 £ 0.064* 0.010 £ 0.001
1 0.030 £ 0.005 0.044 £0.011
10 0.120 £ 0.025%* 0.063 £ 0.007*
20 0.160 + 0.020 0.045 £ 0.004

Spleen
30 0.490 £ 0.035* 0.081 £ 0.002*
60 0.730 + 0.069* 0.032 + 0.002*
90 1.100 £ 0.103* 0.035 £ 0.002

Note: *— indicated samples that are significantly different relative to the previous age group (p > 0.05)
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Fig. 5. Length dynamics of the rabbit spleen from day one to 90
days of age, mm, n=36.
Note: *— indicated samples that are significantly different relative to the
previous age group (p > 0.05)

the median and average values were almost identical. The width
parameters of the nodes correlated with each other, and the medians
and average values practically coincided. Relative to the previous age
period, the width and length of both lymph nodes grew evenly (Fig. 3,
4). The absolute mass of both lymph nodes increased, and the cranial
mesenteric one reliably doubled. The relative mass of LN decreased,
probably by 2.2 times in the cranial mediastinal one. At 60 days old,
the increase in the parameters of spleen length and width relative to
the previous age period was 1.1 and 1.2 times, respectively, while
the median values were close to the average value (Fig. 5, 6). The
spleen’s absolute mass reliably increased by 34%, and the relative
mass decreased by 2.5 times (Table).

With reaching the slaughter age (90 days in rabbits of precocious
crosses), the length and width average values of the lymph nodes
were close to the medians, while in the cranial mesenteric LN,
the parameters increased by 1.1 and 1.7 times, and in the cranial
mediastinal one by 1.2 and 1.2 times. The absolute mass of lymph
nodes increased at 90 days of age (by 104 and 55%), and the relative
mass increased by 1.4 and 1.1 times, however, this increase was
unreliable (Table). The median and average values of the spleen
length and width parameters in rabbits were practically the same, and
relative to the previous age period, they increased (Fig. 5, 6). The
spleen absolute and relative mass increased, but unreliably.

Discussion

In the modern world, rabbits are increasingly considered not
only from the point of view of an object for conducting scientific
experiments but also as a precocious source of meat products. That
is why there is a problem with their breeding within the boundaries
of large farms that are engaged in the raising of hybrid crosses. One
of the most pressing issues is maintaining the high immune status
of these animals with the most intensive breeding technology. This
is impossible without a thorough and comprehensive study of the
immunomorphology of the hemopoietic and lymphopoietic organs, in
particular, their morphogenesis in the period of postnatal adaptation
(Vakulenko & Ochkovs’ka 2007; Savchuk & Demchuk, 2009).

Comparing the obtained results with previous studies conducted
on domestic rabbits (Danacu et al 2013; Willaert 2022) confirmed that
the spleen of hybrid crosses does not differ significantly, having small
sizes, an elongated flat shape, which varies depending on the age and
body weight of the animals. In the scientific literature, there are also
reports that in certain cases rabbit’s spleen has a tongue-like shape or a
tetrahedral shape (Grigorev & Moljanova, 2009), but in our research,
such a shape of the spleen was not found in any animal. Hristov et al.
(2006), Dimitrov et al. (2012) and Huynh & Berry (2017) reported the
possibility of dividing the spleen into two unequal parts in the hilum

Theoretical and Applied Veterinary Medicine | Volume 10 | Issue 3

Fig. 6. Width dynamics of the rabbit spleen from day one to 90
days of age, mm, n=36.
Note: *— indicated samples that are significantly different relative to the
previous age group (p > 0.05)

area, which was also not confirmed by our studies. Vishnevskaya &
Abramova (2015) and Ikegami et al (2016) have noted that spleen
indicators such as the size, colour, consistency and shape are variable,
in most cases, even within the same animal species, and depend on
the functional load, the condition of the surrounding organs and the
age of the studied animals.

Information about the topographical location of the rabbits’
spleen is mostly similar. Its placement is described in the area of the
middle third of the abdominal cavity with a shift to the caudo-medial
surface of the abdominal wall. In the dorsal part, it is closed to the
duodenum and reaches the pancreas, and latero-ventrally — to the
jejunum (Hristov et al., 2006; Ryabikina et al., 2009; Gazizova et al.,
2014; Dunajevs’ka, 2016).

Data on the topography of rabbit lymph nodes mostly refer to
individual somatic nodes or their lymph centres (Dunne et al., 2003;
Jeklova et al., 2007; Seicaru, 2016). They are described as separate
formations located in the direction of lymphatic vessels branching,
which have a constant localization that does not change from birth
to the end of life. Regarding visceral lymph nodes, the literature
describes in detail the topography of gastric lymph nodes and the
mesenteric lymph centre (Gazizova et al., 2014; Seicaru, 2016;
Gavrylin & Gibert, 2016). It is noted that these are separate groups
located in adipose tissue at the roots of the corresponding arteries.
Our research confirms they do not coalesce in rabbits, unlike other
animal species.

Conclusions

The topography of the cranial mediastinal and cranial mesenteric
lymph nodes in hybrid cross rabbits corresponds to the general
anatomical principles of these organs’ localization in this mammalian
species. Visceral lymph nodes of precocious crosses rabbits do not
differ anatomically and topographically from rabbits of ordinary
breeds. They are anatomically separated from each other within their
groups, placed compactly, and do not form conglomerates.

The spleen in rabbits is flat and elongated, its topographic location
is constant and does not change with age. A slight change in size and
shape during postnatal ontogenesis is associated with the growth and
formation of internal organs.

The morphometric parameters of the lymph nodes in Hyplus
hybrid cross rabbits during the postnatal period are characterized by a
gradual increase with maximum peaks at 20 days of age for the cranial
mediastinal and 30 days — for the cranial mesenteric lymph node. In
the spleen, the foremost indicators of an increase in morphometric
parameters are 10-day and 30-day age. The largest indicators of the
relative mass of these organs correspond to the maximum growth of
their absolute mass.
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