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Conclusion. Irreversible inhibition of acetylcholinesterase (AChE) in the nervous system causes
cholinergic syndrome during acute exposure to organophosphorus compounds (Goncharov N.V.;
2023). However, according to the researchers, it is assumed that other mechanisms of action specific
to these compounds contribute not only to the acute toxicity of high doses of these insecticides, but
also to the neurotoxic effects that develop after prolonged exposure to low doses, especially in the
developing brain (Djumaniyazov Sh.A. 2022-2024).

Based on the concept that AChE is the primary molecular target responsible for the acute
toxicity of organophosphorus (OP) species, the LDsg of these insecticides should directly correlate
with their ICsq for enzyme inhibition and/or the rate of reactivation of the inhibited enzyme.

ACHhE inhibition is a common mechanism underlying OP neurotoxicity to the nervous system,
and it can be predicted that exposure of a developing organism to any OP will cause exactly the same
effect with a biological gradient proportional to the degree of inhibition of AChE activity. Exposure
of developing organisms to different OPs causes different effects. Numerous studies have
demonstrated that chlorpyrifos (CPF) can directly interact with and alter the activity of serine
hydrolases, including carboxylesterases, muscarinic receptors, cannabinoid receptors, and structural
proteins such as tubulin (Basharina A. A.; 2022).
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Introduction. Some studies have suggested that the disruption of the structural and functional
integrity of the brain following low-level CPF exposure may result from impaired axonal transport
and growth mediated by tubulin and its associated structural proteins (Djumaniyazov Sh.A.).
Subsequent studies have shown that organophosphorylated tubulin and disrupted microtubule
structures can be detected in the brains of adult female mice treated with doses of CPF that did not
cause significant inhibition of AChE (3 mg/kg/day, 14 days, s.c.) (Jiang et al . 2010 ). It can be
speculated that impaired axonal transport and growth resulting from direct interactions of CPF and/or
CPF-oxon with structural proteins in the developing brain may generate abnormal patterns of
neuronal connectivity and thus contribute to the neurobehavioral changes reported to be associated
with CPF exposure during development.
The work of Yang et al. (2008) demonstrated that at doses that do not inhibit the catalytic activity of
AChE, CPP (1 nM) and CPP-oxon (1 pM) inhibit neurite outgrowth in rats and mice. These results
indicate that the ability of CPP and CPP-oxon to inhibit neurite outgrowth: 1. depends on their ability
to block the catalytic activity of AChE, and 2. cannot be explained solely by a direct interaction of
CPP and/or CPP-oxon with structural proteins. They also suggest that the inhibition of AChE
morphogenetic activity caused by CPP/CPP-oxon may contribute to the neurotoxicity of insecticide
concentrations that are insufficient to inhibit the catalytic activity of the enzyme.

Additional mechanisms contributing to the developmental neurotoxicity of CPF include:
exacerbation of oxidative stress (Slotkin 2021), imbalance in intracellular Ca 2+ homeostasis,
increased signaling mediated by inflammatory mediators such as interleukins and cytokines (Tian et
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al . 2021), and increased activity/expression of protein kinases including protein kinase C and
mitogen-activated kinases (Zhang et al . 2021).

In recent years, attention has been directed to epigenetic mechanisms that play a critical role in
the development of the nervous system as potential determinants of the etiology of neurological
disorders resulting from exposure of the developing brain to toxic substances such as heavy metals
and insecticides.

Exposure of pregnant mice to CPF-methyl, chemically similar to CPF but less acutely toxic
than CPF, was shown to cause dose-dependent hypomethylation of the H19 gene in various organs of
the fetuses at GD13.

Conclusions

Various studies worldwide have shown that CPF is a developmental neurotoxicant. The neurotoxicity
of CPF has been documented in studies using a variety of animal models, routes of exposure, and
testing methods, and is generally characterized by cognitive deficits and disruption of the structural
integrity of the brain. However, there is still debate about whether the effects observed in animal
models can be extrapolated to humans exposed to low levels of CPF.

Literature

1. bamapuna A. A. u np. bera-Ill TyOynuH Kak MOJIEKYJSpHBII MapKep BOBJIEYEHHOCTH B
[IPOLIECC MAJUTHU3ALMU BU3YAJIbHO HOPMAJbHOW CIM3MCTON IpPHU YpPOTEIUAIBHOM pake
MoueBoro my3bips //Bonpocs! onkonoruu. — 2022, — T. 68. — Ne. S3. — C. 182-183.

2. Tonuapos, H. B., benunckas, 1. A. Opranodocdar-uaaynrpoBantas natoiaorus. MHCTUTYT
¢uznonorun um. W.I1. ITaBnoBa PAH Kondepenuus: Murerparunas @uznonorus. CaHKT-
[TetepOypr, 2023

3. Jlxymanuszos, 1. A., Kapabaes A. I'., Kum [I. B.. "M3yuenue pa3BuTHs U CTaHOBJICHUS
HEHPOCEKPETOPHOI (PYHKUIMHU TUIOTAIAMO-THIIO(PU3APHON HEHPOCEKPETOPHON CHCTEMBI y
IUIO/IOB ¥ IOTOMCTBA )KMBOTHBIX, OTPABJIEHHBIX XJIOPIUPU(OCOM B TeueHUEe OEpeMEHHOCTH.
// Kypnan Bectauk Bpaua.-2022,- Ne 3 (106), 2022, ctp. 46-51.

4. JlxymanussoB II.A., Kapabae A.I'. CranoBnenne GpyHKIHMI runoragamMo-runoduzapHoi
HEHPOCEKPETOPHOI CHCTEMBI B OHTOTEHE3€ J1abopaTopHbIX KpbIc.//IIpobieMbl Onomoruu u
Menuuunbl. — Camapkang, 2022, 139 (Ne5), 266-270

5. xymanuszos, L. A. (2023). ['unoranamo-runouzapHas HEHPOCEK-PETOPHAsE CUCTEMA Y
MIOTOMCTBA JKUBOTHBIX, OTPABJICHHBIX XJIOPIHPHU-POCOM B TeueHue GepeMeHHOCTH. Scientific
approach to the modern education system, 1(3).

6. Jlxymanuszos, L. A. (2023). 3agepkka MOCTHATAJIBHOTO POCTAa U Pa3BUTHUA MOTOMCTBA
KpBIC, BbI3BaHHbIE XMMHYECKHM cTpeccoM y MmaTepu. Scientific approach to the modern
education system, 1(3).

7. Hxymanuszos L. A. l'unotanamo-runodusapHast HEHpoceKpeTOpHas CcTeMa y IIOTOMCTBA
KUBOTHBIX, NPU HHTOKCHKAIMK XJopnupudocom B mepuojn OepemenHocTH. // COOpHHK
MaTepuasnoB 77-1 MexIyHapoJHOH HaydHO-NIPAKTUYeCKOH KoH(pepeHunu «JlocTmKeHus
(byHIaMEHTAIBHOM, MPHUKIATHON MeTUIMHbI U papmarum». Camapkana — 2023, ctp. 91

8. JlkymanuszoB II. A. 3amepkka pocta W pa3BUTHS TIOTOMCTBA KpbBIC, BbI3BaHHBIC
XUMHUYECKHM cTpeccoM y Matepu. // COOpHUK MaTepuanoB 77-ii MexIyHapoaHOH Hay4YHO-
npakTuaeckor koHpepeHmn «JloctixkeHus GyHIaMEHTAIBHON, TPUKIATHOW METUIMHBI U
dapmamum». Camapkang — 2023, ctp. 91-92.

221



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Journal of Science in Medicine and Life, Volume: 2 Issue: 10 Year: 2024, |SSN: 2992-9202

IxymanusizoB 1IILA., Hypumor IL.b. T'mnoramamo-rumnodusapHas HeWpoceKpeTopHas

ciucreMa y TIOTOMCTBA KpbIC, NMPH BO3JeHCTBUU (POCHOpPOPraHMUECKUX  MECTHIIHUOB.
Ethiopian International Multidis-ciplinary Research Conferences. Vol. 2 No. 1 (2023)

pp. 3-6

JxymanusizoB IIILA., Kapabaes A.I'. T'umortamamo-runoduszapHas HEHpPOCEKpETOpHAS

cucTeMa y TOTOMCTBa Kpbic, ipu BosneiictBun @OC xmopnupudoc Ha OpraHu3M MaTepH.

Marepuanst  XXXIV  Bcepoccuil-ckoif  Hay4HO-TIPAKTHYECKOW  KOH(EpPEHIMH ¢

MeXayHapoaHbiM yyactueM. 2023. Kazausb. ctp. 38-41

JbxymanuszoB 1. A. (2024). HapyuieHne nocTHaTaaIbHOTO poCTa U pa3BUTHsI OTOMCTBA

KPBIC, BBI3BAHHBIC XMMUYECKUM CTPECCOM Y MaTepu. bHOJIOTrHs 1 MHTErpaTUBHAS MEIUIINHA,

(3 (68)), 275-281.

JbxkymanusizoB LA, JlaGopaTopus KajdaMylIUIApUHUHT OHTOTEHE3WAa THUIOTATaMO-

runoguzap HEHPOCEKPETOP TUZUMHUHT MIAKIUTaHUIIM. //Tuoouéraa suru kyH / HoBblii 1eHb

B meauiiune 2024. 66 (4), 394-398

Jlenuep, O. C., & Kpumron, B. B. (2017). Mopdonoruueckue OCHOBBI OpTaHU3AINH

CTBOJIOBBIX HHIII HEHPOHAJIBHBIX CTBOJIOBBIX KJIETOK TOJIOBHOTO Mo3ra. " MoJojple yueHble-

pa 3ButHio " (c. 26-33).

Atanazarovich, D. S., & Gadaevich, K. A. (2022). Hypothalamic-Pituitary Neurosecretory

System in Fetuses and Offspring of Animals Poisoned with Chlorpyrifos During Pregnancy.

Central Asian Journal of Medical and Natural Science, 3(6), 274-280.

Jiang, Z., Xiao, T., Kuznetsov, V. A., & Edwards, P. A. (2010). Turning carbon dioxide into

fuel. Philosophical Transactions of the Royal Society A: Mathematical, Physical and

Engineering Sci., 368(1923), 3343-3364.

Djumaniyazov Sh. A., Kuldashev SH. I. Neuroendocrine System And Toxic Environmental

Factors //International Journal of Medical Sciences. -2024; 4 (04), 76-80

Djumaniyazov Sh. A. Delay of Postnatal Growth and Development of Rat Offspring Caused

by Mother’s Chemical Stress // American Journal of Medicine and Medical Sciences. 2024;

14(6): 1670-1672

Slotkin, T. A., et al. (2021). Paternal cannabis exposure prior to mating, but not A9-

tetrahydrocannabinol, elicits deficits in dopaminergic synaptic activity in the offspring.

Toxicol. Sci., 184(2), 252-264.

Tian, T., Li, Z., & Li, C. J. (2021). Cross-dehydrogenative coupling: a sustainable reaction

for C—C bond formations. Green Chemistry, 23(18), 6789-6862.

Zhang B, et al. Reconstruction of the hypothalamo-neurohypophysial system and functional

dissection of magnocellular oxytocin neurons in the brain. Neuron. 2021; 109:331-346.

222



