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Abstract. Introduction. In fundamental medical and biological toxicological research, including the study of the effects
of ethanol intoxication on living organisms, a wide variety of animals are used, such as rodents, birds, cats, dogs and
even primates. The present study aimed to investigate the effects of ethanol intoxication on female outbred albino
rats, with a focus on pregnancy dynamics and offspring quantity, to optimize experimental planning in ethanol-related
research. Material and methods. The experiment utilized 250 conventional female albino rats and 580 newborn offspring.
Throughout pregnancy, all experimental groups were provided with standard feed and a 15% ethanol solution as the
sole source of fluid (administered semi-voluntarily). Statistical analyses were applied to evaluate mortality rates under
semi-voluntary ethanol administration, gestational duration, and litter size. Results. The results demonstrated that
ethanol exposure induced significant mortality among experimental subjects. During the first month, female mortality
reached 25%; cumulative mortality over the subsequent three months did not exceed 3%, while 10% of females died
during the fifth and sixth months. Additionally, ethanol exposure prolonged gestational duration from 21 days under
physiological conditions to 26 days following six months of pregravid ethanol administration. A reduction in litter size
was observed, decreasing from 11 to 7 newborns per litter. Conclusion. Thus, ethanol intoxication in female albino
rats increases mortality, prolongs pregnancy, and reduces offspring quantity, with the severity of effects correlating
with the duration of pregravid ethanol exposure. For experimental studies modeling chronic ethanol exposure, it is
critical to adjust animal cohort sizes: a 30% increase in initial sample size is recommended for studies lasting up to
four months, and a 40% increase for longer durations. Furthermore, experimental designs investigating antenatal
ethanol effects must account for extended gestational periods (up to 26 days after six months of pregravid exposure)
and diminished offspring yield.
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Pe3tome. BeedeHue. B hyHaameHTanbHbIx MeANKO-61ONOrMYeckmnx TOKCMKONOMMYECKUX UCCeJ0BaHMSX, B TOM Yuchne
W ANS U3yYeHUs BNUSHUS 3TAHOOBOW MHTOKCUKALMM HA XXMBOW OpPraHuaM, UCnosb3ytTcs caMmble pasHoobpasHble
KMBOTHbIE, TaKkne Kak rpbi3yHbl, NTULbI, KOLLKK, cobaku 1 Aaxe npumatsl. HacTosLiee nccnenoBaHne BbIMOMHEHO C
Yesibio U3y4nNTb HEKOTOPbIE OCOBEHHOCTH BIIMAHIUS STAHOIOBOWN MHTOKCUKALIMK Ha caMok 6ecnopoaHbIx Benbix KpbIC,
a TaKxe 0CO6eHHOCTH TeYeHMs Y HUX BEPEMEHHOCTH U Ha KONWYeCTBO UX NOTOMCTBA A8 ONTUManbHOMo NnaHupo-
BaHWS MCCNEA0BaHNIA C UCNONb3oBaHUEM aTaHona. Mamepuanbl u Memodsbi. PaboTa BbinonHeHa Ha 250 camkax
KOHBEHLMOHaMbHbIX 6enbix KpbiC M 580 HOBOPOXAEHHBIX KpbiCaxX. IKCNEPUMEHTANbHbIE rPYNMbl XXMBOTHBIX NONyYanu
KOoMBUKOpPM, a B Ka4yecTBe eAMHCTBEHHOrO MCTOYHMKA XMAKOCTM — 15% pacTBop aTaHona BO Bpemst 6epeMeHHOCTH
(nonygobposonbHoe BBeaeHne). C ncnonb30BaHEM CTaTUCTUYECKUX METOL0B UCCNeA0BaHNS N3yYeHbl CMEPTHOCTb
KpbIC Npu NonygobpoBOSbHOM BBELEHUM 3TaHONa, NPOLOKMTENBHOCTE 6EPEMEHHOCTM 1 KONIMYECTBO HOBOPOXAEH-
HbIX KpbIC. Pe3ynbmamal. [1oka3aHo, 4TO BO3LENCTBIE 3TaHONa NPUBENO K r’nbenn 4acTu akcnepuMeHTanbHbIX
KMBOTHbIX. B TeyeHne nepeoro mecsua akcnepumeHTa CMEPTHOCTb CaMoK JocTurana 25%; B nocnegytowime Tpu
MecsLa CMEPTHOCTb KPbIC B COBOKYMHOCTY He npeBbiwana 3%; 3a NATbIf-1ecTon MecsLbl 3KkcnepumeHTa nornbno
10% camok. [Momumo 3Toro Habnganocs yennyeHne NpoAomKMTENBHOCTM BepeMeHHOCTH ¢ 21 AHS B (huanonornye-
CKWX YCNOBWAX 40 26 CYTOK NOCNE LWeCTUMECAYHOro NperpasnaapHoro BO3AEMCTBIUS 3TaHomNa U yMeHbLUeHWe Ynucna
HOBOPOXAEHHbIX KpbiC B MomeTe ¢ 11 40 7 COOTBETCTBEHHO. 3aksmroyeHue. Takum 0bpa3om, BO34eNCTBMeE 3TaHONa Ha
camok 6enblX KpbIC NPUBOANT K YBENMYEHUIO CMEPTHOCTYW 1 NPOLOIKMTENBHOCTN GEPEMEHHOCTI 3KCNepUMeHTanb-
HbIX XXMBOTHbIX, @ TaKe YMEHbLIEHMIO KONIMYEeCcTBa HOBOPOXAEHHbIX KPbICAT B NOMETE. BbipaXeHHOCTb M3MEHEHWI
3aBWCUT OT ANUTENbHOCTM NperpaBUaapHOro BO3AEMCTBMA 3TUIOBOrO CNupTa. BhiNomnHAS akcnepuMeHTanbHble
nccnegoBaHus ¢ UCMOMb30BaHWEM 3TaHoNa, He0bXOANMO NPUHUMATL BO BHUMAHWE, Y4TO NpW MOLENUPOBAHUM ero
XPOHUYECKOro BO3AENCTBUS NPOAOIMKUTENbHOCTbIO MEHEE YeTbipeX MecsLeB crnelyeT yBennunBaTb KONMYeCcTBO
XMBOTHbIX Ha 30%, a 6onee — Ha 40% OT U3Ha4anbHO NnaHupyemoro. MnaHupys nccnenoBaHne no U3yYeHuio
aHTeHaTanbHOro BAMSIHWSA 9TaHOMa BaXHO Y4MTbIBATb NPONOHraLmnio 6epeMeHHOCTH (40 26 cyTok nocrne 6 mecsues
nperpaBnaapHOro BO3AENCTBUS 9TaHOMa) N YMEHbLUEHUE KONMYECTBA NOMNYYEHHOrO NOTOMCTBA.

KntoueBble cnoBa: aTaHon, KpbICa, 6epeMeHHOCTb, CMEPTHOCTb, NMOTOMCTBO
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INTRODUCTION

Despite positive trends in alcoholism registration, about
2% of the world’s population, despite the political and eco-
nomic situation in a country, is affected by this disease.
Recent studies show that losses (demographic, medical-
social, financial-economic and moral-ethical ones) from
alcoholism remain high [1, 2]. Fundamental medical and
biological toxicological studies, including studies of the ef-
fects of ethanol intoxication on living beings, use a wide
variety of animals, such as rodents, birds, cats, dogs,
and even primates [2, 3]. Nevertheless, in a large num-
ber of works performed on this subject, the experimental
subject is rodents, in particular rats [4-8], which, in turn,
have been universal classical laboratory animals for about
150 years [9].

Currently, there are more than 100 outbred stock and
inbred lines of laboratory rats, among which rats of the
Bio Breeding Wistars, Bio Breeding Sprague-Dawley,
Canadian Breeding Wistars and Canadian Breeding
Sprague-Dawley lines are most often used to study the
toxic effects of ethanol [1]. For example, Bio Breeding
Wistars prefer ethanol, which accounts for 53% of total
fluid intake, and Bio Breeding Sprague-Dawley rats pre-
fer water (26% of fluid intake). Among conventional rats,
ethanol is preferred by 23% of animals, 25% consume
ethanol and water in equal amounts, and 52% completely
reject alcohol.

There are three main methods of ethanol administra-
tion, which have their pros and cons [1]. The first me-
thod is forced, in which ethanol is administered through
a gastric catheter. This method offers the advantage of
accurate dosing of ethanol, while the disadvantage is ad-
ditional stress, which can significantly distort the results,
especially when studying prenatal effects of ethanol,
as well as the organs of the immune system, which are
known to be characterized by extremely labile morpho-
logical and functional organization [10, 11].This method
does not involve traumatic manipulations, whereas it
lacks the ability to accurately record ethanol consumed
when several rats are in the same cage. Finally, the third
method is a voluntary method where rats can choose be-
tween ethanol solution and water. The positive side of
this method is also the absence of additional stressors,
and the negative side is the impossibility to track the vo-
lume and concentration of ethanol ingested when rats
are kept in groups.

In recent decades, the problem of prenatal exposure to
ethanol has become particularly relevant due to the fetal al-
cohol syndrome described in 1968 by P. Lemoine et al. [12].
In our opinion, the most optimal way to administer ethanol

to rats to study its effect on the developing organism is
semi-voluntary one.

AIM

The research was undertaken to explore some specific
effects of ethanol intoxication on female mongrel white
rats, as well as peculiarities of their pregnancy and the
number of their offspring for optimal planning of studies
using ethanol.

MATERIALS AND METHODS

The work was performed on 250 adult sexually mature
female mongrel white rats and 580 newborn rats. Female
rats were divided into 8 groups: one control group and seven
experimental groups (Table 1). The daily diet of animals in
the control group included dry mixed fodder and drinking
water. All experimental groups of animals also received
mixed fodder, and 15% ethanol solution during pregnancy
as the only source of liquid.

The amount of consumed liquid and dry feed was re-
corded once a day at the same time.

Males were hooked to females on day at the estrus or
proestrus stage, which was determined by vaginal swabs.
The first day of pregnancy was counted after the detec-
tion of spermatozoa in the vaginal swab. All groups of ani-
mals were kept in the same conditions favorable for normal
pregnancy.

Statistical processing of the obtained data was per-
formed using SPSS 16.0 program for Windows. Average
arithmetic mean and its standard error were calculated.
Significance of differences between two related age groups
was assessed by unpaired Student’s criterion. Normal dis-
tribution was determined by descriptive statistics using the
Shapiro-Wilk criterion. Levene’s criterion was used to test
for equality of variance. Differences were considered sig-
nificant at p <0.05.

RESULTS AND DISCUSSION

Features of drinking and food intakes. The study
showed that administration of 15% ethanol solution to
nonlinear rats in the first three days causes a decrease
in drinking and food intakes up to 75-80%. Starting from
the fourth day the volumes of dry feed and liquid intake
increase and by the tenth day they recover to the initial
level.

Mortality of female rats. Semi-voluntary administra-
tion of ethanol to mongrel female rats resulted in death of
a number of experimental animals. The highest mortality
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Table 1
Animal groups and their characteristics
Tabnuua 1
IpynnbI XMBOTHLIX U UX XapakTepucTuka
rpynqa HUBOTHIX / XapakTtepucTtika rpynnbl / Group characteristics
Animal groups
KoHTponbHas / JK1BOTHbIE NOMyYanu NUTbEBYIO BOAY A0 HAcTynneHns 6epeMeHHOCTYH 1 BO Bpems Hee /
Control The animals received drinking water before and during pregnancy

I YK1BOTHbIE NoMyYanu NTbEBYIO BOAY [0 HacTynneHust bepeMeHHOCTH, a BO Bpems Hee — 15% pacTeop ataHona /
The animals received drinking water before pregnancy, and a 15% ethanol solution during pregnancy

I YKunBoTHble nonmyyanu 15% pacTBop aTaHona B TeyeHue 1 Mecsla Ao HacTynneHus GepeMeHHOCTU 1 BO Bpemst Hee /
The animals received 15% ethanol solution during 1 month before pregnancy and during pregnancy

1l JKuBoTHble nonyyanu 15% pacTBop aTaHona B Te4YeHWe 2 MecsLEeB A0 HacTynneHus 6epeMeHHOCTY 1 BO Bpems Hee /
The animals received 15% ethanol solution during 2 months before pregnancy and during pregnancy

1% JKuBoTHble nonyyanu 15% pacTeop aTaHona B Te4eHne 3 MecsLeB Ao HacTynneHus 6epeMeHHOCTY 1 BO Bpemst Hee /
The animals received 15% ethanol solution during 3 months before pregnancy and during pregnancy

\Y YXusoTHble nonyyanu 15% pacTBop aTaHona B TeyeHe 4 MecsLeB A0 HacTynneHns 6epeMeHHOCTY 1 BO BpeMs Hee /
The animals received 15% ethanol solution during 4 months before pregnancy and during pregnancy

VI JKuBoTHble nonyyanu 15% pacTBop aTaHona B Te4eHe 5 MecaleB Ao HacTynneHus 6epeMeHHOCTY 1 BO BpeMst Hee /
The animals received 15% ethanol solution during 5 months before pregnancy and during pregnancy

VI YKuBoTHble nonyyann 15% pacTeop aTaHona B TeYeHMe 6 MecsLeB A0 HacTynneHns 6epeMeHHOCTH 1 BO Bpems Hee /
The animals received 15% ethanol solution during 6 months before pregnancy and during pregnancy

Table 2

Characteristics of pregnancy duration and the number of newborn rats

Tabnuua 2

Oco6eHHOCTU NPOAOTKUTENLHOCTU BEPEMEHHOCTYU M KOSIMYECTBO HOBOPOXAEHHbLIX KPbIC

I pynna xuBoTHeIx / Animal group [MpogomKk1TeNBEHOCTL 6epg|v|eHHocm, cyTok / KonuyecTBo HOBOpPOXAEHHBIX KpbIC /
Pregnancy duration, days Number of newborn rats

KoHTponbHas 21-22 11,1+0,4

I 24-25 8,80,4*

1 21-22 9,6+0,3"

M 23-24 9,140,5

v 24-25 9,040,2*

V 23-24 8,7+0,4*

VI 24-25 7,740,2*

Vil 26-27 7,1£0,2*

* Differences compared to control are statistically significant. / Paannuus no cpaBHeHuto ¢ KOHTPONIEM CTaTUCTUYECKM 3HAUUMBI.

is recorded during the first month, reaching 25%. In the
following three months, the mortality of rats is insignificant
and does not exceed 3% cumulatively. Between the fifth
and sixth months of the experiment, 10% of female rats
died.

Duration of pregnancy. Under normal conditions, the
duration of pregnancy of mongrel white rats is 21-22 days.
Depending on the duration of alcoholic influence on fe-

males, the duration of pregnancy changed. When females
consumed ethanol exclusively during pregnancy (group ),
its duration increased by 3 days; after ethanol intoxica-
tion for one month before and during pregnancy (group Il),
there were no significant changes in this parameter com-
pared with the control.Female rats exposed to ethanol
for two months before pregnancy (group Ill) were preg-
nant for 23 days; exposed for three months (group IV) —
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24 days; four months (group V) — 23 days; five months
(group VI) — 24 days; six months (group VIlI) — 26 days
(Table 2).

There is no general consensus regarding the change in
gestational age in rats under alcohol exposure [13-17]. Data
are given both on increasing pregnancy term in rats under
ethanol influence during pregnancy, and on the absence of
changes in this indicator. This parameter also depended on
the duration of pregravid ethanol exposure.

The number of newborn rats also changes significantly
due to the effect of ethanol on the organism of females du-
ring pregnancy and various terms before its onset. Intact fe-
males give birth to an average of 11 rats. In group | animals,
8-9 rats are born. On the average 10 newborns appear in
females of group II; females of groups IlI, IV and V give birth
to 8-9 rats. In rats of group VI, 7-8 rats can be found in the
litter, and in animals of group VII, 7 cubs are most often
found (Table 2). The decrease in the number of newborn
rats in the litter is due to the increase in intrauterine mor-
tality, particularly preimplantation mortality, as indicated by
various authors [18].

CONCLUSION

Thus, ethanol exposure to female white rats leads to
an increase in mortality and duration of pregnancy of ex-
perimental animals, as well as a decrease in the number of
newborn rats in the litter. The severity of changes depends
on the duration of pregravid exposure to ethanol.

When performing experimental studies using ethanol, it
is necessary to take into account that when modeling its
chronic exposure for up to four months, it is necessary to in-
crease the number of animals by 30%, and more — by 40%
of the initially assumed number. When planning a study to
investigate the antenatal effects of ethanol, it is important
to take into account the prolongation of pregnancy and the
number of offspring obtained depending on the duration of
pregravid ethanol intoxication.
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AOMNONIHUTENIbHAA UHOOPMALIUA

Bknag aBTOpOB. BCce aBTOPbI BHECIU CYLLECTBEHHDI
BKNag B pa3paboTKy KOHLEeNnuuu, NpoBeaeHue nccnegosa-
HWS 1 MOArOTOBKY CTaTbM, MPOYY M 0f00pUNKM UHANBHYHO
Bepcuio nepep nybnukauuen.

KoHnukT mHTepecoB. ABTOpPbI AeKNapupytT OTCyT-
CTBME SBHbIX U MOTEHUManbHbIX KOH(IMKTOB MHTEPECOB,
CBSI3aHHbIX C NybnukaLyet HacTosLen cTaTbi.
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