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FEATURES OF THE HISTOLOGICAL STRUCTURE OF THE WHITE PULP OF THE RAT
SPLEEN UNDER THE INFLUENCE OF A GENETICALLY MODIFIED PRODUCT

Khasanova D. A., Teshaev Sh. J.
Bukhara state medical Institute

v" Resume,

In an experiment on 120 white mongrel male rats of three age periods (puberty, reproductive and
pronounced senile changes), using histological and morphometric methods, followed by statistical
analysis, it was found that the experimental introduction of a genetically modified product (GMP)
causes morphological rearrangement of the spleen of animals, manifested in hypoplasia of the white
pulp. The highest level of spleen reactivity in response to the introduction of genetically modified soy is
observed in animals during puberty. Changes in the white pulp of the spleen of rats during the period
of pronounced senile changes occur against the background of involutive processes.
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OCOBEHHOCTHU I'MCTOJIOTHYECKOIO CTPOEHUSI BEJIOI MYJIbIIbI
CEJIE3EHKH KPBIC ITPY BBEJEHNY I'EHHO-MOIU®ULIMPOBAHHOT O-IIPOJTYKTA

Xacanosa /. A., Tewaes I11. JX.
Byxapckoro I'ocynapcTBeHHOro MeIuIMHCKOrO.

v' Pe3wme,

B skcnepumenme na 120 Oenvix 6ecnopooHbIX KpblCAX-CAMUAX MPEX 603PACHIHBIX NEPUOO0E
(nonoeozo cospesanusa, penpoOyKMUGHO20 U  GHIPANCEHHBIX CHMAPYECKUX USMEHEHUIl) ¢
HpUMEHEHUEeM  2UCHMONO0ZUYECKUX U MOPPOMempuuecKux Memooo8 ¢  HOCAEOYIOUUM
cCmamucmuyeckum aHaau3OM YCHIAHOGIEHO, YMO IKCHEPUMEHMAIbHOE 66e0eHUe 2eHHO-
MOOUPUUUPOBAHHO20-NPOOYKMA  6bI3blgaem  MOPPHON0UUECKYI0O  REPecCMmpPOUKy  Cele3eHKU
HCUGOMHBIX, NPOAGNAWYIOCA 6 2unoniasuu oOenou nynvnel. Haubonee evicokuit yposeHs
PeaKmueHOCMU CeNe3eHKU 8 Omeem HA 66e0CeHUe 2eHHO-MOOUDUUUPOBAHHOU COU HAONOaemcs Y
HCUGOMHBIX NEPUOOA NOJI08020 co3pesanus. HUsmenenusa Oenoil nynvnol cene3eHKU KpolC nepuooa
8bIPANCEHHBIX CHAPYECKUX U3MEHEHUII NPOMEeKAOm HA (hOHe UHBONIOMUBHBIX HPOUECCOB.

Knrouegvie cnosa: Kpuvicwl, ceneszenxa, denas nyavna, 2eHHO-MOOUDUUUPOBAHHBLIL NPOOYKHL.

I'MO MAXCYJIOTU TABCUPUIA KAJTAMYII TAJIOFU OK IYJITACUHUHI'
I'MCTOJIOTHUK TY3UJINIIN XYCYCUATJIIAPU

Xacanosa J1.A., Tewaes I11. K.

Byxopo lapnat TuGOUET HHCTUTYTH.
v Pe3rome,

Taokukomoa yu éw oaspnapu (6anozam, penpodykmue éa Kapuiuk) oazu 120 ok spkax karamyw
2UCMONIOZUK 64 MOpHomempur ycyanap éEpoamuoa CmamucmuK maxiuil ymKazuauo, 2eHu
y32apmupunzan mMaxcyiom IKCHEPUMEHMAN XAUGOHNAD MAnN02uda Mopphonouxk yzeapuuinap
Ky3amunuod, OKnyana 2unoniazusacuza cadad 0y1aou, 0ed monuaou. 2eHu y32apmupuian Maxcyiom
KUPUMUTIUMUZA HCABOOAH MAIOK PEAKMUGAUUHUNZ IHZ I0KOpU Oapadicacu Oanozam oaepuoazu
xaiigonnapoa Kyzamunou. Kanamyw mano2unHunz oK nyjanacuda AKKO0J Ce3UIa0uan y3apuuiiap
Kapuiuk 0aepuoa uHeoII0mue yxcapaénnap gonuoa pyit depou.

Kanum cyznap: kanamyuws, manok, ox nyana, 2eHu y32apmupuizan Maxcyiom.

Introduction
T he influence of various pathogenic factors on organs, and in particularly severe cases, the entire
human health leads to morphological changes body as a whole. The immune system of humans
in the tissues, disruption of the function of and animals is one of the most sensitive systems of
individual
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the body, which quickly reacts to external
influences [1,9]. All this forces scientists to pay
close attention to the organs of immunogenesis that
provide the body's defense mechanisms. The
spleen, in response to the effects of various
pathogenic agents, forms a generalized immune
response that ensures the maintenance of immune
homeostasis and the necessary level of adaptive
potential of the body [1, 3, 5].

Genetically modified products widely used in
food products are associated with the development
of complications associated with a damaging effect
on various organs and tissues, in particular, on the
organs of the immune system [2]. Despite the
presence of numerous modern studies on the
structure of the spleen under the influence of
external factors [3, 5, 7, 13], the issues of
morphofunctional changes in the lymphoid
formations of the spleen in the age aspect remain
insufficiently studied. The aim of the work was to
study the features of the histological structure of
the white pulp of the spleen of white mongrel male
rats in different periods of postnatal ontogenesis
when introducing a genetically modified product.

Materials and methods

The material for the study was 120 white
mongrel male rats of three age periods: puberty
(weighing 30-60 g), reproductive (120-160 g) and
the period of pronounced senile changes (300-330
g), obtained from the vivarium of laboratory
animals "Bukhara State Medical Institute”. The
experimental animals were included in the general-
purpose diet of genetically modified soy, in a
dosage of 20-30 mg/kg of body weight. Rats of
different age periods were divided into 5 groups,
depending on the duration of observation, with 6
individuals in each group. The animals were
withdrawn from the experiment in the newborn, 6,
16, 30 and 60 days after the end of the drug
administration. The control consisted of rats kept
under normal vivarium conditions, which were
injected with saline solution in equivalent volumes
in accordance with the experimental scheme. The
animals were kept and manipulated in accordance
with the basic ethical principles in the field of
bioethics and on the basis of the meeting of the
Ethical Committee of the Ministry of Health of the
Republic of Uzbekistan No. 4/17-1442 of

21.09.2020 [11]. Fragments of the spleen were
fixed in Buena fluid, paraffin sections 4-6 microns
thick were stained with hematoxylin-eosin and
azur Il-eosin.

Histological and morphometric studies were
performed using an image analyzer with an
eyepiece micrometer DN-107T / Model CMO001
CYAN cope (Belgium) and a personal computer.
At the same time, the relative area of the white
pulp (in%), the diameters of the lymph nodes (in
microns), the germinal centers (in microns), the
width of the mantle zone (in microns), and the
marginal zone (in microns) of the lymph nodes
were determined on the frontal sections of the
spleen made at the level of its gate. Statistical
processing of the research data was carried out
using a package of applied statistical programs
directly from the general data matrix "Excel 7.0"
using the capabilities of the program "STTGRAPH
5.1", the indicators of standard deviation and
representativeness errors were determined. When
organizing and conducting research, the principles
of evidence-based medicine were observed. The
significance of the differences in the mean values
was determined by the Student-Fisher criterion at
p<0.05.

Results and discussion

The study of histological preparations of the
spleen of rats of the control group allowed us to
establish  certain  relationships  between its
structures - non-functional zones. The spleen of
animals has a well-defined connective tissue
capsule and trabeculae containing blood vessels.
The organ parenchyma is represented by red and
white pulp. The red pulp consists of sinusoid
capillaries and splenic cords. The white pulp
consists of numerous lymph nodes and periarterial
lymphoid couplings. Morphometric parameters of
the white pulp of the spleen of animals of the
control group are presented in Table 1. The

data obtained on the main morphometric
features of the red and white pulp of the spleen of
rats of the control group correspond to and
supplement the literature data on the structure of
the organ in intact animals [4, 10].

Table 1-Morphometric parameters of the white
pulp of the spleen of white mongrel male rats of
the control group (M+m, n=20)

Indicators Groups of animals according to age periods

Puberty Reproductive SenileChanges
Cross-sectional area of | 20,6+1,8 19,5+1,4 12,7+1,2
the white pulp of the
spleen (%)
Diameter of the lymph | 389,5+13,3 420,2+10,8 418,6+6,7
nodes (in microns)

N
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Diameter of the | 120,9+6,7 132,6+1,9 125,4+3,8
hermenative centers (in
microns)
Width of the mantle | 42,7+2,5 43,6+1,8 40,2+1,4
zone (in microns)
Width of the marginal | 76,3+3,8 80,4+1,2 77,6+5,6
zone (in microns)
Width of the periarterial | 79,6+1,9 84,5+1,4 80,1+2,5
zone (in microns)
In puberty rats, after the introduction of the control groups. Germinative centers of lymph

genetically modified soy, the spleen retains its

typical structure. The white pulp is represented by

periarterial lymphoid couplings and rather large
lymph nodes, occasionally containing germinative
centers.

The introduction of genetically modified soy is
accompanied by a decrease in the relative area

occupied by white pulp, in the newborn and on the

6th day this indicator is 26.5% and 38.0% lower

than the control one, in the further periods of
observation the area of white pulp increases, but
does not reach the control values (Fig.1). The
diameters of the lymph nodes in the newborn and
day 6 do not significantly differ from the control
data, while at later follow-up periods (16, 30 and
60 days), the indicators become smaller than in

nodes in the early follow-up period after the
introduction of genetically modified soy are not
determined. On days 16, 30, and 60, small
germinal centers are visualized in the spleen only
in single lymph nodes. Their diameter is smaller
than in the corresponding age groups of control
animals. The parameters of the width of the
mantle and marginal zones of the lymph nodes are
also reduced in comparison with the control (Fig.
1). The revealed structural changes in the spleen
of animals during puberty indicate hypoplasia of
the white pulp, which some authors associate with
an increase in the incidence of apoptosis and a
decrease in the level of cell proliferation in
response to the influence of an unfavorable factor
[5,12].
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Figure 1-Dynamics of morphometric parameters of the white pulp of the spleen of puberty rats at
different follow-up periods after the introduction of genetically modified soy

The histological structure of the spleen of
animals of the reproductive period does not differ
from that of control rats. On the preparations, the
main structures of the white pulp are revealed:
periarterial lymphoid couplings and lymph nodes.
The border of the white and red pulp is clearly
contoured. Germinative centers are detected in
single lymph nodes 1 and 6 days after the

administration of the cytostatic agent, while they
are detected much more often on the 16, 30 and 60
days. The relative area of the white pulp has the
following dynamics: on days 1 and 6, this indicator
is 18, 5% and 5.8% lower than the control one. No
statistically significant differences were found in
the subsequent follow-up periods (16, 30, and 60
days). The diameters of the lymph nodes are
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smaller in comparison with the control group by
1.2% (1 day), 14.3% (6 days), 10.5% (16 days),
9.11% (30 days) and 3.7% (60 days). The germinal
centers of the lymph nodes are not determined after
1 and 6 days of observation. On the 16th, 30th and
60th day, small germinal centers in the lymph
nodes are detected in the spleen, their diameter
does not exceed the control values. The parameters
of the width of the mantle and marginal zones of
the lymph nodes are reduced in comparison with

the control in all observation groups (Fig. 2). In
rats of the period of pronounced senile changes,
the spleen visually retains its typical structure,
however, morphological signs appear that can be
attributed to the category of involutive ones. Thus,
there is a significant decrease in the relative area of
the white pulp in comparison with the data of the
control groups and animals of previous age
periods.
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Figure 2-Dynamics of morphometric parameters of the white pulp of the spleen of rats of the
reproductive period in different periods of observation after the introduction of genetically modified

soy

The central arteries of the lymph nodes have
thicker walls due to the development of sclerotic
changes. Connective tissue trabeculae are well
expressed, their thickness is increased, which
corresponds to the age norm [6, 8]. In response to
the administration of genetically modified soy to
animals, there was a decrease in the diameters of
lymph nodes by 10.07% (1 day), 11.75% (6 days)
and 9.20% (16 days) relative to the control data
(Fig.3). At the same time, in the subsequent
periods of observation, the size of the lymph nodes
exceeds the control parameters by 9.50% and

N

8.25% on the 30th and 60th days, respectively.
Germinative centers of lymph nodes are detected
in isolated cases. The width of the mantle and
marginal zones of the lymph nodes in rats of the
experimental groups of newborns, 6, and 16 days
of observation is less than in the control groups by
6.93%, 7.11%, 5.71% and 19.7%, 11.83%, and
9.85%, respectively. At a later date after the
introduction of genetically modified soy, no
statistically significant differences from the control
data are determined.
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Figure 3-Dynamics of morphometric parameters of the white pulp of the spleen of rats during the
period of pronounced senile changes in different periods of observation after the introduction of

genetically modified soy

Conclusion

1. The white pulp of the spleen in animals of
the control groups in different periods of postnatal
ontogenesis is represented by well-defined lymph
nodes and periarterial lymphoid couplings, in
animals of the reproductive period, nodules with
germinative centers predominate among the lymph
nodes, in rats of the period of pronounced senile
changes, involutive changes prevail.

2. The introduction of genetically modified
soy leads to a change in the morphological
characteristics of the spleen, manifested in
hypoplasia of the white pulp in the early stages of
observation.

3. The highest level of reactivity of the white
pulp of the spleen in response to the introduction
of a genetically modified product is observed in
animals during puberty.

4. Significant changes in the structure of the
white pulp of the spleen of rats during the period of
pronounced senile changes occur against the
background of involutive processes.
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