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The purpose of this study was to study the effect of chronic poisoning with
nickel nitrate in experimental atherosclerosis on the state of anxiety in the
«elevated plus maze» test. The experiments were carried out on 50 white
non-linear male rats. The model of atherosclerosis was created according
to 1.V. Savitsky et al. (2016), which is based on the polyetiological theory of
the development of the disease. After modeling atherosclerosis, poisoning
with nickel nitrate was carried out through the drinking water for 60 days
at a dose of 2 mg/kg.

The results showed that the behavioral disturbances that occurred after
the modeling of atherosclerosis were aggravated after poisoning with
nickel nitrate. In particular, in the «elevated plus maze» test, adequate
parameters visually reflecting the state of anxiety were manifested in active
avoidance of the open space of the maze, in a decrease in the number of
vertical stands, in a decrease in the number of hanging from open sleeves,
in a decrease in the number of looks from closed sleeves, as well as in a
decrease of grooming number with a corresponding increase in its
duration. Maximum disturbances were observed two months after
exposure to nickel nitrate. The obtained data show a toxic neurotropic
effect of chronic intoxication with nickel nitrate in experimental
atherosclerosis and highlight the necessity of creating efficient remediation
methods.
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INTRODUCTION

bioaccumulation, are currently found in all-
natural environments. Over time, heavy metals

Pollution with heavy metals is one of the
most harmful factors, having a wide range of
dangerous consequences both for human health
and for the lives of organisms. High
concentrations of heavy metals caused by
technogenic processes, as a result of
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enter the human body through the food chain
[14, 15] and lead to an increase in
cardiovascular, cancer, occupational, and other
diseases [1, 2, 3, 4, 8, 9, 10].

Moreover, an analysis of recent scientific
literature shows that exposure to heavy metals is
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an important and underestimated risk factor
related to the development of atherosclerosis
and its consequences [5, 6, 7]. Researchers have
put forward the hypothesis that heavy metals
may be markers of the risk of developing
atherosclerosis [11, 15].

Considering that atherosclerotic lesions at
the level of the cardiovascular system are the
main cause of people's mortality, the purpose of
this study was to study the effect of chronic
poisoning with nickel nitrate on the course of
experimental atherosclerosis.

MATERIALS AND METHODS

The experiments were carried out on 150
white non-linear male rats. For experimental
studies, the model of atherosclerosis according
to 1.V. Savitsky et al. [16], which is based on the
polyetiological theory of disease development,
was chosen. The animals received Mercazolil
(25 mg/kg body weight), methylprednisolone
(0.17 mg/kg body weight), and a 15% aqueous
solution of ethyl alcohol in free access instead
of water against the background of an
atherogenic diet for 2 weeks. After 2 weeks, the
level of total cholesterol, high-density
lipoproteins, and low-density lipoproteins were
studied in the rat blood serum for confirmation
of atherosclerotic changes.

After modeling atherosclerosis, animals
were exposed to chronic nickel nitrate.
Poisoning with nickel nitrate was carried out
through drinking water for 60 days at a dose of
2 mg/kg. The mother liquor of heavy metals was
prepared by the calculation using the equation
A=(X-B)-C, where X-factor = 6.77, B is the
average weight of the rat, and C is the average
daily water consumption of animals.

The elevated plus maze test is one of the
most important and widely used tests for
assessing nervous system function. It has been
used for decades to assess the effects of
chemical and physical agents and is considered
one of the most sensitive models for the study of
animal anxiety [12, 13].

The studies were carried out using the
standard “elevated plus maze” setup before and
after modeling atherosclerosis, and respectively
15, 30, and 60 days after poisoning against the
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background of experimental atherosclerosis.
The testing time was 5 minutes, during which
the following parameters were recorded: the
time spent in open sleeves, the number of looks
from the closed sleeves, the number of vertical
stands hanging from open sleeves, as well as the
number of grooming reactions and their
duration.

The experiments were carried out on
laboratory animals, considering the standards of
storage, care, and feeding approved by the
principles of the “European Convention for the
Protection of Vertebrate Animals Used for
Experimental and  Scientific = Purposes”
(Strasbourg, 1986). The digital results of the
study were processed statistically using the
Student's t-test, and the reliability of the results
was accepted at a difference of p<0.05.

RESULTS AND DISCUSSION

The results of studies of behavioral
reactions in the “elevated plus maze” test
showed the following changes (Table 1).

After modeling atherosclerosis, the time
spent in open sleeves changed slightly compared
to data from intact animals. However, the
number of hanging from open sleeves decreased
by an average of 21% (p<0.01), the number of
looks from closed sleeves also decreased (by
9%), and the number of vertical stands in closed
sleeves decreased by an average of 7%
compared to corresponding data from intact rats.
The number of grooming reactions after
modeling atherosclerosis increased significantly
(by an average of 43%), but the duration of
grooming did not change compared to the data
from intact animals.

Chronic poisoning of animals with nickel
nitrate after modeling atherosclerosis led to
pronounced changes in the behavioral reactions
of the tested rats. Thus, the time spent in open
sleeves began to decrease progressively: by 23%
(p<0.001) after 15 days, by 34% (p<0.001) after
a month, and by 47% (p<0.001) after a two-
month poisoning, respectively. The number of
hangings from open sleeves, which was reduced
after modeling atherosclerosis, continued to
decrease even more, and on days 30 and 60 of
poisoning, it was reduced by 42% (p<0.001) and
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52% (p<0.001), respectively, in comparison
with data from intact animals.

The number of looks from closed sleeves
and the number of stands in closed sleeves also
progressively decreased after the start of the
poisoning. Thus, the number of looks from
closed sleeves after 15 days decreased by 11%
(p<0.05), after 30 days by an average of 27%
(p<0.01), and 60 days after poisoning by an
average of 47% (p<0.001), respectively, with
data from intact animals. The number of vertical
stands decreased by 11% after 15 days, by 51%

(p<0.001), and by 63% (p<0.001), respectively,
after 30 and 60 days from the start of exposure.
However, 15 days after the start of poisoning,
the number of grooming reactions, compared to
intact animals, was 18% greater, while with an
increase in the poisoning period, the number of
grooming reactions decreased on the 30" and
60" days by 11% and 26% (p<0.01),
respectively. Along with this, the duration of
grooming also increased, and on the 30" and
60" days from the start, it averaged 40%
(p<0.01) and 64% (p<0.001), respectively.

Table 1. Behavioral reactions of rats in the «elevated plus maze» test after poisoning with nickel
nitrate against the background of experimental atherosclerosis (M = m, n = 10)

After After poisoning
Indicators Intact state modeling

atherosclerosis 15 days 30 days 2 months
;L’L‘\fezpe”t INOPEN- | 10674165 | 11144161 | 82.9+13.3 %% | 67.9+926%%* | 559493 ##x
Number of hangs 62+1.03 | 49+074% | 49099 %% |3.6+0.84%F% | 2.6+ 0.7%%
from open sleeves
Number of looks 8+1.16 734125 7.1 +0.99 * 5841023 %% | 424103 %kx
from closed sleeves
Vertical stands in 97+1.64 | 9+125 8.6+ 097 47+1.16 %% | 3.6+ 1.08%%
closed sleeves
Number of grooming | 5 5 99 | 564143 % | 4.6+1.84 354097 2.9 + (.88*
reactions
Duration of 11+£1.563 | 11+0.94 117417 154+£2.59 %% | ]84 17 %*x
groomlng

Note: Statistical significance compared to the performance of intact animals:

*-p <0.05; ** - p < 0.01; *** - p < 0.001.

Summarizing the results of the studies
according to the dynamics of changes in
indicators in the “elevated plus maze” test, we
can say that after modeling atherosclerosis,
certain changes in the increase in anxiety of the
studied rats were revealed (reduction in the
number of hanging from open sleeves, the
number of vertical stands and looks from closed
sleeves, the number of grooming reactions),
which after the start of poisoning with nickel
nitrate increased even more in subsequent
periods of poisoning. There was exhaustion of
the animals and a sharp suppression of
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behavioral reactions, the maximum disturbances
of which were observed two months after
poisoning. Moreover, as the poisoning period
increased, the animals lost weight and
consumed little amounts of water.

The obtained data indicate the suppressive
effect of chronic poisoning with nickel nitrate
on the state of the central nervous system of
experimental animals. The toxic neurotropic
effect of chronic intoxication with nickel nitrate
in experimental atherosclerosis dictates the need
to develop effective methods of correction in the
clinic of chronic poisoning with nickel nitrate,
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which is especially important for people of older
age groups and patients with atherosclerotic
vascular lesions.

CONCLUSION

1. Modeling atherosclerosis led to an
increase in anxiety in experimental rats.

2. Poisoning with nickel nitrate after
modeling atherosclerosis aggravated the state of
anxiety, and at the end of 60 days, there was a
suppression of behavioral reactions, which
indicated the toxic neurotropic effect of chronic
intoxication with nickel nitrate against the
background of atherosclerotic changes.
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ITOJIOI'MYECKOE UCCIIEJOBAHUE COCTOAHUSA TPEBOKHOCTU Y KPBIC IIPU
XPOHUYECKOM 3ATPABKE HUTPATOM HUKEJISI HA ®OHE SKCIIEPUMEHTAJIBHOI'O
ATEPOCKJIEPO3A

Pamax U6parum orast Uoparumos

Unemumym ghuzuonocuu um. axademuxa A60ynnet I'apaesa, Munucmepcmeo nayku u oo6pazoeaHus
Asepbatioscanckoti Pecnybnuku, baxy, Azepbatiosxcan
Aszepbatioaxcanckutl meOuyurckuil yuusepcumem, baky, Azepbatioocan

Lenpto uccnenoBaHus SIBISUIOCH M3YUEHUE BIMSHUS XPOHUYECKOW 3aTPaBKH HUTPATOM HHKEIS IPU
HKCIEPUMEHTAIILHOM aTepOCKIIEPO3e HAa COCTOSIHUE TPEBOKHOCTH B TECTE IIPHUIIOIHATHIN KpecTOOOpa3HbIN
nabupUHT». DKCIIEPUMEHTHI TPOBeieHbI Ha 50 OebIX HeMMHEHHBIX Kpbicax-caMiax. MoJiesib aTepocKiepo3a
coznana o U.B. CaBurikomy ¢ coaBt. (2016), koTopast OCHOBaHa Ha TOJIMITHOIOTHIECKON TEOPUH Pa3BUTHS
3a0oneBanus. [locime MopenMpoBaHMsI aTEpOCKIEpO3a 3aTPaBKy HHUTPATOM HHKENS MPOBOJUIN dYepe3
MUTHEBYIO BOJY MOWJIOK B TeueHun 60 JHEH B 103¢ 2 MI/KT.

[lony4yeHHple AaHHBIE IOKa3aJid, YTO MOAEIMPOBAHHE AaTEPOCKIEPO3a MPUBOIUT K HAPACTAHUIO
COCTOSIHUSI TPEBOKHOCTH Y 3KCIIEPUMEHTANBHBIX KPBIC. 3aTpaBKa HUTPATOM HUKENS HOCIIE MOACTUPOBAHUS
aTepocKiiepo3a YCyryOisieT COCTOSIHHE TPEBOXKHOCTH W KOHIy 60 CyTOK OTMeYaeTcsl IOoJaBieHUE
MOBEJICHYECKUX PEAKLUM, YTO CBHIETEIBCTBYET O TOKCHYECKOM HEHPOTPOITHOM ACHCTBHM XPOHUYECKOM
WHTOKCUKAIMM HUTPATOM HHKEIs Ha (PoHE aTepocKiIepoTHdecKux u3MeHeHWd. llomydeHHble naHHbBIE
CBHUJIETENLCTBYIOT O TOKCHYECKOM HEHpOTPOITHOM 3 deKTe XpOHNIEeCKOH MHTOKCHKAIIMN HUTPATOM HHKEIIS
MPU SKCIEPUMEHTAILHOM aTepOCKIIEPO3e M IMOJUEPKHUBAIOT HEOOXOIUMOCTh Pa3pabOTKH IPPEKTHBHBIX
METOAOB KOPPEKLIUH.

KiroueBble ci10Ba: aTepoCKIIepo3, HUITPATOM HUKEJsl, TPUIIOJHSTHIH KpecTooOpa3HbIi Ta0UpUHT

EKSPERMENTAL ATEROSKLEROZ FONUNDA NiKEL NiTRAT iL® XRONIiKi
ZOHORLONMO ZAMANI SICOVULLARIN NARAHATLIQ VOZIYYOTININ ETOLOJI
TODQIQI

Roasad Ibrahim oglu ibrahimov

Akademik Abdulla Qarayev adina Fiziologiya Institutu, Azorbaycan Respublikas: EIm va Tahsil Nazirliyi,
Baki, Azarbaycan
Azorbaycan Tibb Universiteti, Normal Fiziologiya Kafedrast, Baki, Azarbaycan

Tadqigatin moagsadi eksperimental aterosklerozda nikel nitrat ilo xroniki zeharlonmonin «yiikssldilmis
xagsaokilli labirint» testi vasitasilo narahatliq voaziyystins tosirini 6yronmak idi. Tocriibalor 50 ag geyri-Xotti
erkok sigovul iizorinds aparilmigdir. Ateroskleroz modeli xastaliyin inkisafinin polietioloji nazariyyasine
osaslanan 1.V.Savitsky va b. (2016) gora yaradilmigdir. Aterosklerozun modellosdirilmosindan sonra 2 mg/kq
dozada 60 giin arzinds igmoli su vasitasilo nikel nitrat ilo zaharlonma aparilmisdir.
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Oldo edilon molumatlar gostordi Ki, aterosklerozun modellosdirilmasi eksperimental sigovullarda
narahatliq vaziyyatinin artmasina sobob olur. Aterosklerozun modellagdirilmosindan sonra nikel nitrat ilo
zohorlonma isa narahatliq voziyyatini agirlagdirir vo 60 giinlin sonunda aterosklerotik dayisikliklar fonunda
nikel nitrat ilo xroniki intoksikasiyanin zohorli neyrotrop tosirini gostoron davranis reaksiyalarinin titkonmasi
geyd edilmistir. ©ldos edilmis naticalor eksperimental aterosklerozda nikel nitrat ilo xroniki intoksikasiyanin
toksik neyrotrop tosirini gostorir vo effektiv korreksiya tisullarinin iglonib hazirlanmasinin zaruriliyini
vurgulayir.

Acar sozlar: ateroskleroz, nikel nitrat, yiiksalmis xag¢sokilli labirint
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