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Abstract The purpose of this article is to study the features of the postnatal development of the lymph nodes of the
offspring of females exposed to chronic intoxication with fipronil. Materials and methods: mesenteric lymph nodes
3,7,14,21 and 30-day old rats born from females with chronic intoxication with fipronil and from control rats that were
subjected to morphological, morphometric and electron microscopic methods of research served as the material for the study.
Results: In experimental rat pups obtained from females under conditions of chronic intoxication with fipronil, there was a
significant lag in the formation of structural-functional T- and B-dependent zones of mesenteric lymph nodes, which was
carried out 7-9 days later than rat pups with the natural course of postnatal ontogenesis. Conclusions: Chronic exposure to
fipronil through the mother's body contributes to a significant disruption of the processes of postnatal growth and the
formation of mesenteric lymph nodes in their offspring, which manifest themselves as a slowdown in the growth and

formation of the lymphoid tissue of the organ and its structural and functional zones.
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1. Introduction

Despite the fact that the health of children and adolescents
is a pressing problem and a matter of primary importance,
throughout the world in recent decades there has been an
increase in the incidence of allergic, autoimmune, infectious
and oncological diseases in children, which is due to
significant quantitative and qualitative deficiencies in
various components of the immune system [1,10,11,12,14,15].

According to many experts, changes in the functioning of
the immune system of children may be a consequence of
disruption of its development in the prenatal period, caused
by the action of various exogenous and endogenous factors
on the mother’s body during pregnancy. Of the exogenous
factors, environmental factors have recently received special
attention. The increasing introduction of the achievements
of chemistry into our lives, the large-scale use of chemicals
has led to progressive pollution of the environment. The
predominant part of environmental pollutants are pesticides,
without the use of which further development of the
agricultural industry is impossible [8,9].

In this regard, the greatest interest and scientific and
practical significance is the study of the features of the
postnatal development of the organs of immunogenesis of
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the offspring of females exposed to chronic intoxication with
pesticides, which would make it possible to identify the
mechanisms of development of certain disorders of the
immune system, to create a scientifically based strategy for
the prevention and treatment of diseases in children exposed
prenatally to exogenous factors.

Purpose of the study: to study the morphological features
of postnatal development and formation of mesenteric lymph
nodes in the offspring of female rats exposed to chronic
intoxication with pesticides.

2. Material and Methods

The experiments were carried out on white mature virgin
female Wistar rats weighing 150-180 g. The females were
divided into experimental (25) and control (25) groups. The
experimental group of rats was administered fipronil diluted
in physiological solution at a dose of 4 mg/kg, which was
1/100 of the LD50 of the drug, daily for 75 days until the end
of the experiments. The control group received an equal
volume of sterile saline solution. On the 31st day of the
experiments, males were added to the females of both groups.
Fertilization was recorded using vaginal smears. Mesenteric
lymph nodes (MLN) of rat pups born from experimental
and control animals were studied on days 3, 7, 14, 21 and 30
after birth using morphological, morphometric and electron
microscopic research methods. All digital data were
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statistically processed using a computer program package;
differences satisfying P>0.05 were considered significant.

3. Results and Its Discussion

Studies have shown that in control rat pups on the 3rd
day after birth, the MDR parenchyma did not have
morphologically distinguishable structural and functional
zones and consisted of diffuse lymphoid tissue. Among the
cells, lymphoblasts, medium and small lymphocytes were
differentiated, and single macrophages were identified.

On the 7th day of postnatal life, significant quantitative
and qualitative rearrangements of the parenchyma and
stroma of the organ were noted. Along with an increase in the
area and volume of the node, the cortex and medulla were
distinguished for the first time. The cortex consisted of
diffuse lymphoid tissue, where areas of dense and sparse
arrangement of lymphocytes were noted. Dense accumulations
of lymphoid cells were mainly located along the periphery of
the cortex, and they represented zones of developing
lymphoid follicles. Among the cellular elements there were
a large number of lymphoblasts, prolymphocytes, single
macrophages and plasma cells.

The 14th day after birth was characterized by significant
rearrangements in the structure of the MDR: lymphoid
follicles, the paracortical zone, brain cords and components
of lymph circulation - the sinuses - were actually formed.

On days 21-30, almost complete completion of the
formation of the structural and functional zones of the organ
was noted. Among the lymphoid follicles, both follicles
without germinal centers and with germinal centers were
distinguished. Morphometrically, during this period, the
areas of lymphoid follicles, brain cords, parafollicular zone
and cortical plateau reached the level of adult animals.

Analysis of the ratio of the T- and B-dependent zones
of the organ responsible for the immune function in the
dynamics of postnatal development in control rat pups
showed that by the 14th day the T-dependent (cortical
plateau, paracortical zone) zone occupied 42.3%, the B-zone
( lymphoid follicle, brain cords) - 33.6%, and by the time of
transition to definitive nutrition (21 days), a sharp increase in
the volume of B-dependent zones was observed - they
occupied 40% of the entire area of the node.

Thus, the development and formation of MDR offspring
obtained from control animals in the dynamics of postnatal
ontogenesis was accompanied by a natural restructuring of
its structural and functional zones and cellular composition.
These rearrangements were mainly stabilized by the 3rd
week of the animals’ life, when they switched to definitive
nutrition.

Maternal exposure to fipronil resulted in significant
impairment of postnatal MDR development in their
offspring. The formation of structural and functional T- and
B-dependent MDR zones in experimental rat pups was
significantly delayed, occurring 7-9 days later compared to

the control. Thus, if the complete formation of structural and
functional zones of MDR in control rat pups occurred on the
21st day after birth, then by this time in experimental rat pups
only the beginning of the formation of lymphoid follicles
was observed and complete differentiation of the structural
and functional compartments of MDR was completed by the
30th day of postnatal life.

Morphometrically, a significant decrease in the growth
rate and development of MDR in offspring obtained when
the mother was exposed to fipronil was revealed. During
all periods of the study, the absolute area of lymphatic
follicles in the MDR remained 17-28% significantly smaller
compared to the control (P<0.05). Analysis of the ratios of T-
and B-dependent MDR zones showed that under conditions
of exposure to fipronil on the mother’s body, the formation
of T-dependent MDR zones in the offspring suffered the
most. The rate of increase in the area of T-dependent zones
of the organ in experimental rat pups was 25-35% behind the
control indicators (P<0.05).

Electron microscopy studies revealed high functional
activity of macrophages and destructive changes in
subcellular organelles of lymphoid cells, especially in
T-dependent zones of the organ.

Thus, the data obtained indicate that chronic exposure to
fipronil through the mother’s body contributes to a
significant disruption of the processes of postnatal growth
and the formation of MDR in their offspring. These disorders
manifest themselves in the form of retarded growth and
formation of the lymphoid tissue of the organ and its
structural and functional zones. The slowdown in the growth
and formation of structural and functional areas of MDR
may be due to the direct toxic effect of fipronil and its
metabolites on developing immune-competent cells,
hormonal imbalance in the form of a decrease in the level of
thyroid hormones and severe oxidative stress [2,3,4,5,6,7,13,
16,17]. A decrease in the level of thyroid hormones and the
accumulation of free radicals formed during oxidative stress
suppress the proliferation of MDR T and B lymphocytes and
simultaneously stimulate the process of their apoptosis.

4. Conclusions

1. Exposure to pesticides through the mother’s body
leads to a slowdown in the postnatal growth of
lymphoid tissue of the mesenteric lymph nodes, as
well as the formation of their structural and functional
Zones.

2. Disturbances in postnatal immunogenesis due to
the immunotoxic effects of pesticides through the
mother’s body can be the main cause of secondary
immune deficiencies in newborns and infants, which
necessitates targeted pharmacological correction.




American Journal of Medicine and Medical Sciences 2023, 13(10): 1403-1405

REFERENCES

(1]

(2]

(3]

(4]

(5]

(6]

AszmzoBa @.X., Tyxraes H.K., OtaxonoBa A.H. Pannee
IIOCTHATAJIbHOC CTAaHOBJICHHC HepI/I(i)epI/I‘{eCKI/IX OpraHoB
UMMYHHOM CHCTEMBI IIOTOMCTBA B YCIIOBHSIX XPOHMUYECKOH
MHTOKCHKAIMd uepe3 opranu3M Marepu // IIpobGiaembr
Ouonoruu u MenuiuHbL- 2013, - Ne3 (74). -C.8-9. (Azizova
F.Kh., Tukhtaev N.K., Otajonova A.N. Early postnatal
formation of the peripheral organs of the immune system of
the offspring in conditions of chronic intoxication through the
mother’s body // Problems of biology and medicine. - 2013. -
No. 3 (74). - P. 8-9.)

Poxxkosa U.C., Ternpiii [[.JI., ®enpaman b.B. OxucautensHbIi
CTpECC B Op-raHax I/IMMYHHOﬁ CHUCTEMBI KPBIC ITPU TOKCUYECKOM
Bo3nericreun//Hayunsiii py-koBogurens. - 2014. - Ne 2 (3). -
C. 5-10.(Rozhkova I.S., Teply D.L., Feldman B.V. Oxidative
stress in the organs of the immune system of rats under toxic
influence // Scientific director. - 2014. - No. 2 (3). - P. 5-10.)

Pysuesa H. A. IlocrtHatanbHOE pa3BUTHE HIMTOBUIHOM
JKEJIE3bl MOTOMCTBA, POXKACHHOTO B YCJIOBUAX BOSI[eﬁCTBHﬂ
NECTUIMIAOB Ha oOpraHm3M Matepu //Matepuansr IV
MexryHapoaHOH MOP(OIOTHYECKOH HayIHO-TIPAKTHYECKON
KOHKYPC-KOH(EPEHIIUN CTYICHTOB W MOJIOJABIX YYEHBIX
«Mopdorornueckue Haykd (QyHIaMECHTaJlbHAas OCHOBA
meuiaby. — 2019. — C. 222-225. (Ruzieva N. A. Postnatal
development of the thyroid gland of offspring born under the
influence of pesticides on the mother’s body // Materials of
the 1V International morphological scientific and practical
competition-conference of students and young scientists
“Morphological sciences are the fundamental basis of
medicine”. — 2019. - P. 222-225.)

Tyxcanosa H.D, Temaes III.JK. KomuuyectBenHoe
COOTHOLICHHEC J'II/IM(I)OL[I/ITOB B J'II/IM(l)OI/I}:[HLIX y3€iKax TOHKOM
KHIOIKK KpbIC B HOPME M TIPH BO3JICHCTBUH KOTOopaHa //
TIpo6nemer Guonmornu u Memuruner, 2019. Ne 3(111). C.
198-201. (Tukhsanova N.E., Teshaev Sh.zZh. Quantitative
ratio of lymphocytes in the lymphoid nodules of the small
intestine of rats under normal conditions and under the
influence of Kotoran // Problems of biology and medicine,
2019. No. 3(111). pp. 198-201.)

Tyxraes K.P., 3okuposa H.b., Tyxraes H.K., Xaiinaposa K.1.

HMMMyHOTrHCTOXMMHUYECKAsk OLEHKA aloNTo3a B IIUTOBUAHOMN
JKeJle3e U TUMYyCe IIOTOMCTBA B YCJIOBHUSIX BHYTPUYTPOOHOTO
M PaHHEro MOCTHATAIBHOTO BO3ACHCTBHS MecTHUUAOB //
Bectuuk TamikeHTckoW MemuiuHCKON akamemuu. - 2015, -
Ne4, — C.32-36. (Tukhtaev K.R., Zokirova N.B., Tukhtaev
N.K., Khaidarova K.l. Immunohistochemical assessment of
apoptosis in the thyroid gland and thymus of offspring under
conditions of intrauterine and early postnatal exposure to
pesticides // Bulletin of the Tashkent Medical Academy. -
2015. - No. 4. - P.32-36.)

Tyxrtaes H. [locTHaTanpHOE CTaHOBICHUE MEPUPEPUICCKIX
OpraHoB MMMYHHOH CHCTEMbl IOTOMCTBa B YCJIOBHSX
BO3JICHUCTBUSI MECTHIMIOB 4Yepe3 OpraHu3M Marepu //
XKypuan npoGiiemsl 6nonornn u MeauuHbL — 2018. — No. 3
(102). - C. 144-147. (Tukhtaev N. Postnatal formation of the
peripheral organs of the immune system of the offspring

Copyright © 2023 The Author(s). Published by Scientific & Academic Publishing
This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

1405

under conditions of exposure to pesticides through the
mother’s body // Journal of Problems of Biology and
Medicine. — 2018. — No. 3 (102). — pp. 144-147.)

SrnoBa H.B., O6epuuxun C.C. MopdodyHKIHOHATEHOE
COCTOsIHUE OPIraHOB MMMyHHOﬁ CHCTEMBI ITIOTOMCTBA MbIIJ_lel\/'I
Iociie OJHOKPATHOT'O UMMYHOCTUMYJIHNPYIOIIETO
BO3II€I>1CTBI/I$[ Ha MaTepI/IHCKI/Iﬁ OpraHusm B pPAaHHHUE CPOKHU
o6epemennoctn  //  Poccuiickuii  MeIMKO-OMOIOTHUYSCKUI
BecTHHK. - 2013. -Ne4. - C.24-28. (Yaglova N.V., Obernikhin
S.S. Morphofunctional state of the immune system organs of
mouse offspring after a single immunostimulating effect on
the maternal body in the early stages of pregnancy // Russian
Medical and Biological Bulletin. - 2013. - No. 4. - P. 24-28.)

Burns CJ, Pastoor TP. Pyrethroid epidemiology: a
quality-based review. Crit Rev Toxicol. 2018 Apr; 48(4):
297-311.

Costa LG. The neurotoxicity of organochlorine and
pyrethroid pesticides. Handb Clin Neurol. 2015; 131: 135-48.

Guo C, Yang Y, Shi MX, Wang B, Liu JJ, Xu DX, Meng XH.
Critical time window of fenvalerate-induced fetal intrauterine
growth restriction in mice. //Ecotoxicol Environ Saf. 2019
May 15; 172: 186-193.

Khasanov B.B., Azizova F.Kh., Sobirova D.R., Otajonova
AN., Azizova P.Kh. Toxic Hepatitis of the Female and the
Structural and Functional Formation of the Lean Intestine of
the Offspring in the Period Breastfeeding // Neuro
Quantology- 2022- Vol. 20. - pp. 3489-3496 doi:
10.14704/nq.2022.20.6.NQ22354.

Lee YG, Koh GY. Coordinated lymphangiogenesis is critical
in lymph node development and maturation. // Dev Dyn. 2016
Dec; 245(12): 1189-1197.

Lin HY, Glinsky GV, Mousa SA, Davis PJ. Thyroid hormone
and anti-apoptosis in tumor cells. // Oncotarget. - 2015.
-Vol.17. - pp. 14735-14743.

Skolarczyk J, Pekar J, Nieradko-lwanicka B. Immune
disorders induced by exposure to pyrethroid insecticides.
//PostepyHig Med Dosw. - 2017. — VVol.8. — pp. 446-453.

Sultanova D. The influence of mother's extragenital
pathology on the formation spleens of offspring in the early
period postnatal ontogenesis. The Scientific Heritage. 2021.
Ne81-2. C. 47-49.

Tukhtaev K.R., Tulemetov S. K., Zokirova N. B., Tukhtaev
N. K. Effect of long term exposure low doses of
lambda-cyhalothrin on the level of lipid peroxidation and
antioxidant enzymes of the pregnant rats and their offspring.
// Medical and Health Science Journal. — 2012. - Vol. 13. - pp.
93-98. www.pradec.en.

Tukhtaev K. R., Zokirova N. B., Tulemetov S. K., Tukhtaev
N. K. Effect of prolonged exposure of low doses of
lamda-cyhalothrin on the thyroid function of the pregnant rats
and their offspring //Medical and Health Science Journal —
2012. - Vol. 13. - pp. 86-92. www.pradec.en.



	1. Introduction
	2. Material and Methods
	3. Results and Its Discussion
	4. Conclusions

