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Abstract

aggregation parameters were detected.
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Alcohol intoxication refers to a clinically dangerous condition caused by recent alcohol consumption, when alcohol and
its metabolites accumulate in the bloodstream faster than they can be metabolized by the liver. Alcohol has a range of
effects on the central nervous system at different doses. Acute disorders include Wernicke encephalopathy, traumatic
brain injury, memory loss, convulsions, stroke and hepatic encephalopathy. An increase in stable metabolites [NOx] was
found in rats with acute alcohol intoxication (AAI) at doses of 1.5 and 3.5 g/kg and SCI, but less at a concentration of
3.5 g/kg; in rats with AAI at a dose of 1.5 g/kg and SCI, an increase in the degree and rate of platelet aggregation was
found in the first 30 seconds. In the group of rats with AAI at a dose of 3.5 g/kg and SCI, no changes in platelet

Summary

Alcohol intoxication refers to a clinically dangerous condition caused by
recent alcohol consumption, when alcohol and its metabolites accumulate in
the bloodstream faster than they can be metabolized by the liver. Alcohol has
a range of effects on the central nervous system at different doses. Acute
disorders include Wernicke encephalopathy, traumatic brain injury, memory
loss, convulsions, stroke and hepatic encephalopathy [1-8].

It is known that during acute alcohol intoxication (AAI), morphological
changes occur in the endothelial lining of the microvasculature of brain
tissue, that may be a consequence of both the direct cytotoxic effect of
ethanol or its metabolites, and the influence of cellular modulators, the
release of which leads to increased vascular permeability associated with
trophic disorders in the tissue [4-6]. These changes create the basis for the
development of dystrophic and necrobiotic processes in the main structural
components of the brain. In rats, AAI (1 hour after intraperitoneal injection
of ethanol at a dose of 3 g/kg) aggravates the development of hemorrhagic
infarction, causes brain edema, disruption of the blood-brain barrier,
activation of microglia, oxidative stress and inflammation in the striatum.
The cumulative effect of these consequences is the main cause of severe
neurological impairment and higher mortality (64%) in rats with AAI and
hemorrhagic infarction [9-11].

AALl in healthy male patients causes a temporary decrease in fibrinolytic
activity, an increase in the activity of coagulation factor VIII, and a decrease
in bleeding time after 12 hours, which explains the susceptibility to cerebral

thrombosis of individuals after ethanol intoxication [5]. Acute alcohol
intoxication (AAI) was modeled by intraperitoneal injection of a 25%
ethanol solution in doses of 1.5 (n=6) and 3.5 g/kg (n=6), which corresponds
to mild and severe degrees of alcohol intoxication. The control group of rats
was injected with equivolume amounts of saline solution (n=6). Then,
subtotal cerebral ischemia (SCI) was modeled in alcoholized rats by ligating
both common carotid arteries under intravenous thiopental anesthesia (40-50
mg/kg) for 1 hour. The control group of rats was operated falsely. Stable
nitric oxide metabolites and platelet aggregation properties were changed.
After a preliminary check for the normality of the distribution of indicators,
the obtained data were analyzed by nonparametric statistics using the
Statistica 10.0 program for Windows (StatSoft, Inc., USA). The results are
presented in the form Me (LQ; UQ), where Me is the median, LQ is the lower
quartile value; UQ — upper quartile value. Differences were considered
significant at p<0.05 [6].

When studying stable metabolites of [NOx] in rats with acute alcohol
intoxication (AAIl) at a dose of 1.5 g/kg and subtotal cerebral ischemia (SCI),
it was found that [NOXx] increased by 120.0%, compared with the control
group, p<0.001 (Table 3.1.3.1), which may be due to the activation of
neuronal NO synthase. In rats with AAI at a dose of 3.5 g/kg and SCI, the
indicator of stable metabolites [NOx] was increased by 81.9% compared to
the control group, p < 0.001; and was 17.1% less compared to the group of
rats AAI (1.5 g/kg) + SCI, which may be due to the inhibition of arginase in
the liver by high concentration alcohol.
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Groups [NOx], pumol/I
Control 30,21
(n=6) (28,50; 35,9)
AAI (1.5 g/kg) + SCI 66,34*
(n=6) (40,34; 81,56)
AAI (3.5 g/kg) + SCI 54,97**
(n=6) (32,90; 77,49)

Table 3.1.3.1 — Content of stable NO metabolites [NOX] in the blood of rats during acute alcohol intoxication and subtotal cerebral ischemia
within an hour, Me (25%; 75%b)

Notes:
1 - * - statistically significant differences with the control group p<0.05,

2 - + - statistically significant differences with the AAI group (1.5 g/kg) + SCI, p<0.05,

Study of changes in platelet aggregation properties

When studying platelet aggregation in rats with AAI at a dose of 1.5 g/kg
and SCI, an increase in the degree of platelet aggregation was found by
42.2%, p = 0.012, and the rate of platelet aggregation in the first 30 seconds
by 97.5%, p = 0.017 (Table 3.1.3.2). In the group of rats with AAI at a dose

of 3.5 g/kg and SCI, no changes in platelet aggregation indices were detected
compared to the other comparison groups, which may be due to
multidirectional changes in platelet aggregation during SCI and exposure to
high concentrations of ethanol.

Groups Aggregation degree, % Aggregation time, Aggregation speed (in
seconds 30 seconds), %
Control 39,8 380,0 20,4
(n=6) (38,2;53,4) (360,2; 411,0) (13,0; 31,4)
AAI (1.5 g/kg) + SCI 56,6* 367 40,3*
(n=6) (60,2; 69,5) (287,8; 420,0) (33,6; 47,8)
AAI (3.5 g/kg) + SCI 46,7 342,6 37,2
(n=6) (34,8; 61,8) (287,5; 354,9) (28,6, 59,8)

Table 3.1.3.2 — Aggregation of rat platelets in rats with acute alcohol intoxication and subtotal cerebral ischemia within an hour, Me (25%; 75%)

Note: - * - statistically significant differences with the control group p<0.05

Thus, an increase in stable metabolites [NOx] was found in rats with AAI at
doses of 1.5 and 3.5 g/kg and SCI, but less at a concentration of 3.5 g/kg; in
rats with AAI at a dose of 1.5 g/kg and SCI, an increase in the degree and
rate of platelet aggregation was found in the first 30 seconds. In the group of
rats with AAI at a dose of 3.5 g/kg and SCI, no changes in platelet
aggregation parameters were detected.

Reference

1. Anokhina, I. P. (2017). Basic biological mechanisms of diseases
of dependence on psychoactive substances / I. P. Anokhina //
Issues. Narcology, 5(2)3:15-41.

2. Tiglao, S. M. (2021) Alcohol withdrawal syndrome: outpatient
managemen / S. M. Tiglao, E.S. Meisenheimer, R. C. Oh // Am
Fam Physician,104(3)253-262.

3. Healthcare in the Republic of Belarus [Electronic edition]:
official. stat. Sat. for 2019 - Minsk: State Institution Republican
Scientific and Practical Center of MT.

4. Jung, Y.C. (2014). Alcohol: intoxication and poisoning -
diagnosis and treatment/ Y.C. Jung, K. Namkoong // Handb Clin
Neurol, 125:115-121.

5. Rao, R. Alcohol use disorders and the brain / R. Rao, A.
Topiwala // Addiction. — 2020 — Vol. 115, Ne8. — 1580-1589.

6. Liew, H.K. (2016). Acute Alcohol Intoxication Aggravates
Brain Injury Caused by Intracerebral Hemorrhage in Rats / H. K.
Liew et [al.] // J Stroke Cerebrovasc Dis,25(1)15-25.

7. Hillbom, M. (1983). Can ethanol intoxication affect
hemocoagulation to increase the risk of brain infarction in young
adults? / M. Hillbom, M. Kaste, V. Rasi // Neurology, 33(3)381-
384.

8.  Fernadndez-Sola, J. (2020). The effects of ethanol on the heart:
alcoholic cardiomyopathy / J. Fernandez-Sola // Nutrients. —
12(2).72.

9. Lelevich, A. V. (2010). The influence of chronic alcohol
intoxication on the state of tissue respiration in homogenates of
the cerebral cortex of rats / A. V. Lelevich // Med. Magazine, 4:
85-87.

10. Granger, D.N. (1996). Nitric oxide as antiinflammatory agent /
D. N. Granger, P. Kubes // Methods enzymol, 269:434-442.

11. Zoucas, E. (1982). Effect of acute ethanol intoxication on
primary haemostasis, coagulation factors and fibrinolytic
activity/ E. Zoucas, D. Bergqvist, G. Goransson, S. Bengmark //
Eur Surg Res,14(1)33-44.


https://scholar.google.com/scholar?q=Anokhina,+I.+P.+(2017).+Basic+biological+mechanisms+of+diseases+of+dependence+on+psychoactive+substances+/+I.+P.+Anokhina+//+Issues.+Narcology,+5(2)3:15-41.&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Anokhina,+I.+P.+(2017).+Basic+biological+mechanisms+of+diseases+of+dependence+on+psychoactive+substances+/+I.+P.+Anokhina+//+Issues.+Narcology,+5(2)3:15-41.&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Anokhina,+I.+P.+(2017).+Basic+biological+mechanisms+of+diseases+of+dependence+on+psychoactive+substances+/+I.+P.+Anokhina+//+Issues.+Narcology,+5(2)3:15-41.&hl=en&as_sdt=0,5
https://www.aafp.org/pubs/afp/issues/2021/0900/p253.html
https://www.aafp.org/pubs/afp/issues/2021/0900/p253.html
https://www.aafp.org/pubs/afp/issues/2021/0900/p253.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Healthcare+in+the+Republic+of+Belarus+%5BElectronic+edition%5D%3A+official.+stat.+Sat.+for+2019+-+Minsk%3A+State+Institution+Republican+Scientific+and+Practical+Center+of+MT.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Healthcare+in+the+Republic+of+Belarus+%5BElectronic+edition%5D%3A+official.+stat.+Sat.+for+2019+-+Minsk%3A+State+Institution+Republican+Scientific+and+Practical+Center+of+MT.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Healthcare+in+the+Republic+of+Belarus+%5BElectronic+edition%5D%3A+official.+stat.+Sat.+for+2019+-+Minsk%3A+State+Institution+Republican+Scientific+and+Practical+Center+of+MT.&btnG=
https://www.sciencedirect.com/science/article/pii/B9780444626196000070
https://www.sciencedirect.com/science/article/pii/B9780444626196000070
https://www.sciencedirect.com/science/article/pii/B9780444626196000070
https://onlinelibrary.wiley.com/doi/abs/10.1111/add.15023
https://onlinelibrary.wiley.com/doi/abs/10.1111/add.15023
https://www.sciencedirect.com/science/article/pii/S1052305715004577
https://www.sciencedirect.com/science/article/pii/S1052305715004577
https://www.sciencedirect.com/science/article/pii/S1052305715004577
https://www.neurology.org/doi/abs/10.1212/WNL.33.3.381
https://www.neurology.org/doi/abs/10.1212/WNL.33.3.381
https://www.neurology.org/doi/abs/10.1212/WNL.33.3.381
https://www.neurology.org/doi/abs/10.1212/WNL.33.3.381
https://www.mdpi.com/2072-6643/12/2/572
https://www.mdpi.com/2072-6643/12/2/572
https://www.mdpi.com/2072-6643/12/2/572
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lelevich%2C+A.+V.+%282010%29.+The+influence+of+chronic+alcohol+intoxication+on+the+state+of+tissue+respiration+in+homogenates+of+the+cerebral+cortex+of+rats+%2F+A.+V.+Lelevich+%2F%2F+Med.+Magazine%2C+4%3A+85-87.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lelevich%2C+A.+V.+%282010%29.+The+influence+of+chronic+alcohol+intoxication+on+the+state+of+tissue+respiration+in+homogenates+of+the+cerebral+cortex+of+rats+%2F+A.+V.+Lelevich+%2F%2F+Med.+Magazine%2C+4%3A+85-87.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lelevich%2C+A.+V.+%282010%29.+The+influence+of+chronic+alcohol+intoxication+on+the+state+of+tissue+respiration+in+homogenates+of+the+cerebral+cortex+of+rats+%2F+A.+V.+Lelevich+%2F%2F+Med.+Magazine%2C+4%3A+85-87.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lelevich%2C+A.+V.+%282010%29.+The+influence+of+chronic+alcohol+intoxication+on+the+state+of+tissue+respiration+in+homogenates+of+the+cerebral+cortex+of+rats+%2F+A.+V.+Lelevich+%2F%2F+Med.+Magazine%2C+4%3A+85-87.&btnG=
https://www.sciencedirect.com/science/article/pii/S0076687996690442
https://www.sciencedirect.com/science/article/pii/S0076687996690442
https://karger.com/esr/article/14/1/33/125574
https://karger.com/esr/article/14/1/33/125574
https://karger.com/esr/article/14/1/33/125574
https://karger.com/esr/article/14/1/33/125574

International Journal of Clinical Epidemiology Page 3 of 3

& ClinicSearch

Ready to submit your research? Choose ClinicSearch and benefit from:

»> fast, convenient online submission

>  rigorous peer review by experienced research in your field
> rapid publication on acceptance

> authors retain copyrights

> unique DOI for all articles

» immediate, unrestricted online access

At ClinicSearch, research is always in progress.

Learn more https://clinicsearchonline.org/journals/international-journal-of-
clinical-epidemiology

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence,
and indicate if changes were made. The images or other third party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver
(http://creativeco mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless
otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://clinicsearchonline.org/journals/international-journal-of-clinical-epidemiology
https://clinicsearchonline.org/journals/international-journal-of-clinical-epidemiology

