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The purpose of this study is to identify the characteristics of the state of short-term memory,
sustainability and concentration of attention among rural residents living in places of long-term pesticidal
pollution.

Object and research methods. The control group consisted of 102 residents of 2 villages of the Almaty
region located in and near the Altyn Emel nature reserve. This is 54 residents. Basshee and 48 inhabitants
with. Taukaraturyk of Almaty region. The experimental group included 149 residents aged 20 to 70 years,
living the last 10 years on the ground or in the immediate vicinity of the former pesticidal storage facilities
and warchouses of the Almaty region (date from 2018 and 2019). These are residents from. Beskainar
(44 people), Kyzylkairat (41 people), Belbulak (43 people) and s. Amangeldy (21 people - brigade 1 and 2).

To identify the state of cognitive functions, the amount of short-term memory was determined by
numbers, images, stability and concentration. At the same time, the number of correct answers, the
number of errors, the search time for numbers or an image, the amount of memory, as well as the accuracy
of reproduction were taken into account. Depending on the accuracy of the responses, a high, medium, and
low level of reproduction was determined. For this, tests were used according to the basic program of a
computer complex for psychophysiological testing NS-PsychoTest Neurosoft LL.C Russia, 2012 [9, 10].

The results were statistically processed using the Microsoft Excel program, while M is the arithmetic
mean, SD is the standard deviation, m is the standard error of the arithmetic mean. Data processing was
carried out taking into account the unpaired Fisher-Student test and was considered reliable at p < 0.05.

In human studies, they were guided by the decision of the LEC of the Kazakh-Russian Medical
University (KRMU), protocol No. 52 of September 5, 2017.

Research results. Cognitive functions are the most complex functions of the brain, which include
memory, attention, reaction speed, the ability to assimilate and preserve skills [11]. In chronic pesticide
poisoning in humans, various functional and dynamic cognitive impairment is often noted - a decrease in
memory, instability of attention, and a low reaction rate [4, 5]. A study of the cognitive sphere of the brain
activity of residents of rural settlements living in places especially contaminated with pesticides showed
the following.

Control group. In the test “Memory for numbers”, more than half (55.61%) of the respondents
showed a high level of reproduction of numbers with memorization of 62.55% of numerical information.
In the test “Memory for images”, more than 51.80% of respondents showed a high level of reproduction of
images in short-term memory and memorized 70.40% of information in the form of images (figure 1, 2).
Introduction Most pesticides used are to varying degrees toxic to humans and warm-blooded animals.
Pesticides accumulate in the liver, kidneys and heart, bind to blood proteins and are carried throughout the
body, metabolized and excreted at different rates from the body. Many studies have shown that pesticides
have a mutagenic, carcinogenic and toxic effect, directly or indirectly inhibiting the nervous system of a
living organism [1,2]. Pesticide metabolites have the ability to accumulate, especially in the adipose tissue
of a living organism and slowly destroy the cells of the mucous membranes, tissues, organs, disrupting the
interaction and functions of internal organs. As a result, the level of public health is falling, the incidence
of blood, digestive organs, mental and endocrine disorders, as well as cancer pathologies is growing [3-5].

On the territory of Kazakhstan, there is the problem of the disposal of obsolete and disposable
pesticides widely used in the Union, in particular, dust - DDT. According to various estimates, pesticides
belonging to the group of persistent organic pollutants (POPs pesticides), mainly DDT, make up 10-15%
of all stored obsolete pesticides. The potential and real environmental and toxicological hazard of such
pesticides remains quite high [6]. Directly on the territory of the Talgar region near the city of Almaty, the
population of which we examined, pollution of abandoned storage facilities with organochlorine pesticides
(metabolites 2,4 DDD, 4,4 DDT, 4,4 DDE and isomers of a-HCH, B-HCH and y-HCH), the concentrations
of which are significantly higher than the MPC, the presence of obsolete and unusable pesticides in
warchouses was revealed [7]. It should also be taken into account that the territory adjacent to the storage
sites of unused pesticides has a high level of pollution and has long been a source of secondary
environmental pollution with pesticides [8].

The purpose of this study is to identify the characteristics of the state of short-term memory,
sustainability and concentration of attention among rural residents living in places of long-term pesticidal
pollution.
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An objective assessment of attention as one of the main characteristics of a person’s cognitive
functions includes the state of concentration (concentration) and absent-mindedness, mobility, and
stability of this reaction when presenting various kinds of objects, which plays a leading role in human life
[12]. A high level of attention stability was shown by more than half (51.72%) of the residents of the
control group, but only 31% showed the ability to concentrate, the rest of the subjects were divided
between medium (from 30% to 36%) and low (from 20 to 33%) , respectively, stability and concentration
(figure 3).

In the experimental group of respondents with a high level of attention stability, less than half of the
participants (47.5%) were identified, and only 21% of the total number were able to concentrate. The
remaining respondents were distributed at an average level (from 33 to 43% of participants) and at a low
level, their number was from 18.75% in terms of attention stability and 35% in terms of concentration. As
can be seen from the data presented, the number of respondents from the experimental group with a high
level of stability and concentration of attention is 10% less than in the control group. The number of
people with a low level of ability to concentrate and sustain attention in the experimental group reaches
35% of the total number examined, the number of respondents with an average level of 44% and above.

The results of a study of the main cognitive functions of rural residents living in places of non-utilized
pesticidal storages and depots showed that the number of people with a high level of development of
short-term memory is 20% less, while with a low level of information storage, it is 18% more than in the
control population. At the same time, the memory capacity of respondents with a high level of
development of the function of memorizing information, both for numbers and images, was at the same
level as the control data (from 61% to 67%). When assessing attention as one of the main indicators of
cognitive functions, a decrease of 5% and 10% in the number of persons in the experimental group with
highly developed ability to concentrate and sustain attention was revealed, compared with the data in the
control group. Both memory and attention assessment showed a decrease in the number of individuals
with a high level of development of cognitive functions living in places of pesticidal pollution. An
increase in the number of persons with poorly developed opportunities for memorization, concentration
and stability of attention, reflecting the main properties of the nervous system - excitation and inhibition in
the central nervous system, was also noted.

Human health is a reliable indicator of the ecological well-being of the environment. With pesticidal
contamination, prerequisites appear for increasing the incidence of, primarily, the respiratory system and
disorders of the nervous system, directly cognitive functions [13]. Recent studies show the negative
impact of pesticidal pollution on the nervous system, are characterized by a neurotoxic and psychotropic
effect caused by direct or indirect effects on M- or N-cholinergic receptors, which leads to an increase in
diseases in children with attention deficit hyperactivity disorder [14].

On the territory of the Talgar district of the Almaty region to date, there are 64 destroyed storages of
insecticides and herbicides, the metabolic products of which regularly pollute the environment,
accumulate in vegetables and fruits, water and plants serving as animal feed [15]. Long-term residence in
these places led to an increase in the number of people (up to 30%) with a low level of development of
memory and attention, the amount of memorization of information which does not exceed 1/5 of the
proposed level.

Conclusion: Living in a zone of perennial pesticidal pollution is one of the factors that worsen
cognitive functions - memory and attention, upsets the balance of the main nervous processes — excitation
and inhibition, and increases the risk of developing nervous disorders.

The study was carried out as part of the implementation of the scientific and technical program No.
BR05236379 "Comprehensive assessment of the impact of unused and prohibited pesticides on the genetic
status and health of the population of Almaty region."
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KP BFM 'K «Anam sxoHe xaHayaprnap GU3AOIOTHSICHD HHCTUTYTE PMK

MECTHUIAATIK JIACTAHYIBIH TAHBIMJBIK ®YHKIIVSITIAPABIH
JAMY JEHTEMTHE Y3AKMEP3IM/II OCEPI

AnnoTtanusi. 3epTTeyiH MakcaThl — Y3aKMep3iMl MeCTHUIMATEPMEH JIacTaHFaH Xepje TYpaThlH aybul TYPFBIH-
JApBIHBIH KBICKaMep3iMJIl ecTe cakTay KYHiHIH, TYPakTHUIBIFEI MEH Has3apblHBIH IIOFBIPIAHYbIH aHBIKTAy. Pe3neHT-
TepJieri TaHPIMJBIK (YHKITHSUIAPIBl 3epTTey apHaifbl Neurosoft xoMmbloTepitik 6a3a GarmapiraMachkl apKbLTBL SKYPri3ULL.
Can MeH cypeTTep OoMBIHINA KpICKaMep3iMJl ecTe cakTay KaOuleTi »OoFapbl ajaMJIapiblH afTapiblkTait TeMeHjereHl
(20%-ra) OGaibtxanmpl. TaHBIMIBIK KaOlleTi Hamap JaMBIFaH ajaMIapiblH 18%-ra apTysl caH MeH cyperTep Typajbl
aKmapaTThl ecTe cakTay KesiHje Jie, 3eliHHIH IMOFBIPIaHyBl MEH TYPaKThUIBIFHI OapbhIchIHAa jda Oalikanannl. CoHBIMEH
KaTap, caH MeH cypeTTep OolibIHITA Ja aKmapaTThl cakTay (PYHKIHSICHIHBIH JaMy JeHTeli TYPFBIHAAp/IbIH KOFaphl ecTe
caxray KaOlTeTi KepceTKimTepiMeH JeHreiinec skoHe cakTay YIH YCHIHBUIFAH aknapaT keleMi 61%-man 67%-ra geitinri
apaNBIKTEl KopceTTl. 3epTTey KopceTKeHJeH, y3akMepsiMl HeCTHIMATIK JacTaHy alMarblHaa eMip CYpPY TaHBIMJIBIK
GyHKITISUTAp IR — ecTe cakTay MeH Hazapjbl MIOFBIPIaHIbIPY SKaFaaibiH HaIapra-Tasy, HeTi3T1 KyHKe yAepicTepiHiH —
KO3y MeH TeXely iH Tele-TeHIIT1iH 6¥3am>1 >1<YHKe 6¥3BIJ'IBICTapBIHBIH JlaMy KayIiH apTThIPaIbL.

[TaimananbIaTHIH TECTHITUATEP/IH KOIIIULTI 9pTYpil Jopexeae ajaM/Iapra %oHe KbUIBIKaH bl jKaHyapiapra yiIbl
OOJILII KEJIE 1. HeCTI/IL[I/IZ[Tep 6ayb1p/:[a OyipekTe jxoHe KYpeKTe JKMHAKTala bl, KaH IpoTenHAepiMeH Oalimanbica sl skoHe
OYKIT JeHene Kypendl, spTypili Meimep/e MeTaOom3/IeHe Il KoHe OpraHM3MHEH MIBIFaphliagsl. KenTereH seprreyiep
MeCTUIAATED Tipl OpTaHU3MHIH KyHKe *KyMeciH Tikelel HeMece skaHaMa TypJe TOMEHJIETeTIH My TareHIK, KaHIlepoTeH/IiK
’oHE YHITTHL acepre he eKeH/ITiH kopeeTTl. [lecTurm MeTaboIuTTepl, acipece Tipl ar3aHbIH KaOBICKAK TIHIHJE KHHAIIBII,
TBIPBHIITH KaOBIKTapABIH, YIIIATapIbH, ar3aiap bl KacymalapblH Oasy 6¥3am>1 1K1 aFsayap/IbiH e3apa dpeKeTi MeH
¢dyuxsutapeiH - Oyzagpl.  HoTwkecinjge XadbIKTHIH JeHCAYIBIFBIHBIH JeHrell TeMeHfeiill, KaHHBIH, ac KOPBITY
OpraHapBHIHbIH, ICUXUKATIHIK KoHe YHIOKPHH/IK aypyIapIbH, COHal-aK OHKOIOTTSUIBIK IaTOIOTHS ToMEeH e 1.

Kasaxcran aymarbiaga Ofakra KeHIHEH KOJJIAHBUIATHIH eCKIpTeH XaHe KOMBUIaThH MeCTAIHATEP I KoMy Maceeci
Ke3Jiece 1, atar aitrkana, TozaH — JIJIT. Typm Garanayra colfkec, TypaKThl OpTaHUKAIBIK JacTaFbITTap TOOBIHA KaTaThIH
nectunuarep (TOJI (TypakThl opraHUKaNbIK JacTarbl) ecTunuaTep), HerisineH J[JIT, Gapiblk eckipreH HeCTUITUATED IH
10-15% xypaitapl. MyHgalt TecTHITUATEPIIH BIKTAMAT X9HE HAKTHl SKONOTHSIIBIK JKOHE TOKCUKOJIOTHSUILIK KAayIiNTUIr
alfrapipikTait skorapsl. bBi3 KapacTbipran AIMaThl Katachl MaHBIHIAFH Tanrap ay JaHBIHBIH ayMaFbIHJIa, Kapaychl3 KalfaH
KolMamap opraHoxIopisl HecturuarepMen (Metadomurrep 2,4 JUJJIJI, 4.4 JUIT, 4.4 JUIE sxone a-I' XITH, p-I' XII xone
v-I'XUI" m3omepnepiMeH) JacTaHFaHBl aHBIKTALIbI, koHIeHTparmsichl [1IPK-m1en enayip acaThiH, KoliManapjia ecKipreH
oHe MaliflaaHyra ’KapaMchl3 HEeCTHITUATepAiH OONaThIHB aHBIKTALABL |lafiananpliMaraH MECTHIUATEp CaKTalaThIH
KolMara 'KaKbIH OpHallacKaH ayMaKTHIH JacTaHy JeHTell OFaphl j)KoHe Y3aK VakKbIT KOpIaraH OpTaHbl IECTUIHITSPMEH
JacTay IBIH Ke31 OOJIBII caHala Ibl.

Tyiiin ce3aep: mecTHIMATEp, JacTaHy, KOPIIaraH opTa, aJaM JICHCay IBIFHL, TAHBIM KbI3MeET.

Y.H. Kannimesa, I11.K. Baxtusipoa, A.K. BanméeroBa
PI'TI ma ITXB «MacTutyT dusnororus denoBeka u skuBoTHHX» KH MOH PK

OT/JIAJIEHHBIE TIOCJIEJCTBHS IIECTALIAIHOT O 3AT PSISHEHUS
HA YPOBEHB PA3BUTHSI KOTHUTUBHBIX ®YHKIIHIA

Annoranus. Ilens [aHHOTO WCCIENOBAHUS — BBUIBUTH OCOOCHHOCTH COCTOSHHH KPaTKOCPOUHOM IaMsATH,
YCTOMIMBOCTH W KOHICHTpAallMM BHAMAHHS Y JKHTeNled CelbCKoM MECTHOCTH, IPOXWBAIOMHX B MeCTaX MHOTOIETHETO
HMEeCTHIUHOTO 3arpsisHeHms. MccrepoBaHWe KOTHHUTHBHBIX (YHKIMM y SkHTeled IPOBOMWIM C HCIONB30BaHHEM
CIeIIaTbHON KOMIIBIOTepHOU 0OazoBolt mporpammbl «Helipocodr». BrisspieHo 3HaumtenbHoe yMeHbIeHHe (Ha 20%)
Umclla JHOJeH ¢ BRICOKMM YPOBHEM pa3BHTHS KPaTKOCPOUHOM IaMsaTH Ha umcia U obpassl. [lokasaH pocT Ha 18% umcia
mojeit co cnabopa3sBUTHIMI KOTHHTHBHBIMH CIOCOOHOCTSME KaK IIPH 3alIOMHHAHUM MHGOMAITMH Ha YHCIa U oOpaskl, a
Taxoke IpH KOHIEHTPAITUX W YCTOMYIMBOCTH BHUMaHHUI Ha TpeOyeMoM oOBekTe. lIpw sToM o0BeM maMiaTH y KuTelel ¢
BBICOKYIM YPOBHEM pas3BUTHS (PYHKIMH 3alIOMHUHAHMS HHGOPMAIIAHE KaK Ha YHCIIa, TaK U Ha oOpa3bl OBLT HAa OTHOM YPOBHE
¢ KOHTPOJIBHBIMHA TIOKa3aTeSIMU B COCTaBILLT oT 61% 1o 67% oT o0beMa mpenaraeMoit K 3alIOMHHAHHIO HHPOPMAITIH.
HccrenoBaHne IoKa3ajo, YTO IIPOKMBAHHE UeTOBeKa B 30HE MHOTOJNETHETO IECTHUIUAHOTO 3arpsS3HCHMS yXYAIIaeT
KOTHUTHBHBEIE (PYHKIIMH — IaMSTh M BHHMaHHe, HapylllaeT OalaHC OCHOBHBIX HEPBHBEIX IIPOIECCOB — BO3OYXKACHUI H
TOPMOKCHHSL, YBeIMINBAeT PUCK Pa3sBUTHS HEPBHBIX pPacCTPOUCTB.

BoIpMMHCTBO MPUMEHSIEMBIX MECTHITUIOB B PasHOH CTeNeHN TOKCHIHO IS YelloBeKa W TeIUIOKPOBHBIX KHBOTHBIX.
IecTrrm sl HaKAIDIMBAIOTCS B MEUEHH, IIOYKAX U Cepjlle, CBI3BIBAIOTCA ¢ OelIKaMH KPOBH M PasHOCATCS IO OPTaHU3MY,
O JABEPTalOTCs MeTabOIM3MY U BEIBOJATCS C PasHOt CKOPOCTHIO W3 OpraHU3Ma. Bo MHOTHX HccleJOBaHIAX IIOKa3aHo, UTO
HMEeCTHIUBI 00TaaloT MyTareHHBIM, KaHIICPOTCHHBIM M TOKCHYIECKHM S(QPeKToM, MPSMO HMIH KOCBEHHO YTHETAIOIIIM
HEpBHYIO CHCTEMY >KMBOTO opraHmsMa. MeTaOoluTH HeCTHIHAOB 00JagaloT CBOMCTBOM HAKAIUTHBAaThCS, OCOOCHHO B
KHAPOBO TKaHU KUBOTO OpTaHM3Ma W MEIICHHO pa3pyINaloT KIETKH CIH3UCTHX 00O0JOUeK, TKAaHW, OPTaHBI, HapyIas
BamMoJlelicTBHe ¥ (YHKIMN BHYTPEHHHUX OpraHoB. B pesyipTaTe 3TOTO IajfaeT YPOBEHb 3[0POBBS HAceleHMS, pacTeT
3a00IeBaeMOCTh KPOBH, OPTaHOB NHUIN[EBapeHNS, IICUXIMYIECKUX W SHAOKPHHHBIX PacCTpPOMCTB, a Takke OHKOIOTHHIECKHX
HIaTONOTAH.
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Ha Tteppuropmn KasaxcTaHa cymecTByeT IpoOleMa 3aXOpOHCHHS YCTapeBIIMX W IHOIEXaIUX VTHIH3AIUA
SOXMMHUKATOB, MHPOKO IprMeHseMbIX Ipu Cotose, B wacTHOocTH jAycta — JIJIT. Ilo pasnmuaHBIM OIeHKaM, MSCTHITHIEL,
OTHOCAIIHECS K rpyIIe cTodknx opraandeckux sarpsasaureseil (CO3-necturmipl), npenmymectserno /[T, cocrasisior
10-15 % oT BceX XpaHAIUKXCS YCTapeBIINX NeCTHIUIOB. [loTeHImWanbHas W pealbHas SKOIOTO-TOKCHKOJIOTHIECKas
OIIACHOCTh TaKWX IeCTHIOB OCTaeTcs JOoCcTaTOWHO BhIcokoil. HemocpencTBeHHO Ha Teppuropmm Tamrapckoro paitona
61m3 T. ANMaTHI, HaceleHHe KOTOpPOro OBUIO HAMH 00CJIeOBAaHO, YCTAHOBICHO 3arpsS3HCHHE 3a0pOINCHHBIX XPaHMIIAI
XJopopranmdecknvMu mecturugamu (Metabomuramu 2.4 JUU, 4.4 JUIT, 4,4 JJ1D u momepamu o-I XU, p-I'XD u
v-I'XI"), xoHmeHTparmu KOTOPHIX 3HauWTeNbHO IpeBbimaioT 1IJIK, Ha ckiajax BRIIBIEHO HaJIMYUE yCTapeBIIMX U
HEIIPUTOIHBIX K IPAMEHECHMIO HMecTHIUAoB. HeoOxoamMo Takke YIMTHIBATh, YTO TePPUTOPHS, MpHierarolnas K MecTaM
CKJIIUPOBAHMS. HEHCIIONH30BAHHBIX IECTHIMUIOB, MMeeT BBICOKHI YpOBEHb 3arps3HCHHS W JOITOe BpeMs CIYXKHUT
HCTOYHHKOM BTOPHUYHOTO 3aTPSI3HEHUS OKPYKaIOIel cpe bl IeCTHITH IaMH.

KmoueBnle ciroBa: IeCTHIUABL, 3aTpsA3HEHNe, cpe/ia IPOKUBaHUS, 3T0POBhE UeIOBeKa, KOTHUTHBHEIE (yHKITHIL.
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