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The experimental research of the artichoke (Cynara scolymus) leaves extract (ALE) influence on the postnatal development
of the I generation rats born by female rats with the ethanol-induced placental dysfunction (PD) has been conducted. It
has been found that the therapeutic and preventive regimen of ALE and the reference medicine Solcoseryl from the 14%
to the 19" day of gestation (on the background of introduction of 40% ethanol solution in the dose of 4 g/kg) reduced the
level of death in infant rats: ALE in 2.4 times and Solcoseryl in 1.6 times compared to the untreated control. The medicines
studied caused a significant weight gain in rats compared to the control pathology group. From the 1% to 14" days of the
experiment the weight gain caused by ALE was more significant. The difference in the efficacy of the medicines was not fur-
ther observed. Introduction of ALE and Solcoseryl also promoted the correction of pathological deviations in the postnatal
development of infant rats. Moreover, ALE showed a higher activity compared to Solcoseryl. Therefore, the data obtained
allow to recommend ALE for the preventive correction of alcoholic embryopathy developed on the background of PD.

Icoholism is referred to the
medical and social risk fac-
tors of the placental dysfunction
(PD) development. Recently in-
crease of alcohol consumption by
pregnant women has been obser-
ved; as a result, the number of al-
coholic PD development cases in-
creases. For example, official sta-
tistical data show that the share
of such women in the USA is 3-
10%, in Ukraine is about 10% [4,
7,10]. It is known that alcohol can
cross the placental barrier; accumu-
late in the amniotic fluid and have
not only the embryolethal, terato-
genic, but also the general toxic ef-
fect on a fetus [6, 8, 11]. It results
in formation of the fetal alcoholic
syndrome, which is characterized
with growth retardation, mainly ex-
pressed within the first months and
years of the postnatal period, de-
lay in physical and mental deve-
lopment of children, etc. [3, 4, 6].
A product of the plant origin
“Chophytol” (Lab. Rosa-Phytophar-

ma, France) containing the arti-
choke (Cynara scolymus) leaves ex-
tract (ALE) is used in obstetrics
for prevention and treatment of
PD of various genesis [3, 5, 9]. The
results of the previous research
show that ALE has expressed the
gravidoprotective action under acu-
te ethanol intoxication of rats [1].
The aim of the work was to
study the effect of ALE on the
postnatal development of infant
rats of the 1% generation born by
female rats with alcoholic PD.

Materials and Methods

Alcohol-induced PD was ini-
tiated with intragastric introduc-
tion of 40% ethanol solution in
the dose of 4 g/kg to white non-
linear female rats weighting 180-
220 g, in the fetal phase from the
15% to the 19t days of pregnancy
[2]. The artichoke leaves extract
was introduced in the medical and
preventive regimen from the 14%
to the 19 days of the intragastri-
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gal gestation in the conditionally
therapeutic dose of 50 mg/kg, and
the reference medicine Solcose-
ryl (Valleant pharmaceutical Swit-
selend GmbH, batch 827509), a na-
tural medicine as well, was intro-
duced in the dose of 0.56 ml/kg,
intravenously following the same
scheme. Females rats were kept
antepartum to study the postna-
tal development of the 1-st gene-
ration. The new-born rats kept un-
der usual conditions characteris-
tic for this type of animals were
observed within 30 days.
Viability and the somatose-
xual development of the 1% ge-
neration offspring were estimat-
ed by the following parameters:
the level of the postnatal lethali-
ty, the body weight dynamics on
the 15, 4%, 7t 14% 215t and 28™
days of observation, pinna detach-
ment and hear-coat covering on
the 4™ day; eruption of incisors on
the 7™ day; eyes opening on the
14" day; opening of the vagina and
testicles lowering on the 30" day.
Statistical analysis of the data
obtained was conducted using the
parametric methods (Student's
t-test with Bonferroni adjustment,
the significance value p < 0.05) with
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Table 1

The effect of the artichoke leaves extract on lethality of infant rats of the first generation
born by female rats with the placental dysfunction caused by ethanol introduction

Number of infant rats Lethality on the day of observation, abs., % .
. . Total lethality,
Group of animals in total / on the abs.. %
21t day of observation 7t day 14 day 21tday 70
Intact animals 59/54 1(1.7 %) 2 (3.4 %) 2 (3.4 %) 5(8.5 %)
Control pathology 58/43 3 (5.2 %) 6(10.5 %)* 6 (10.3 %)* 15 (25.9 %)*
ALE, 50 mg/kg 65/58 1(1.5%) 4 (6.2 %) 2 (3.1 %)** 7 (10.8 %)**
Solcoseryl, 0.56 ml/kg 61/51 2 (3.3 %) 5(8.2 %) 3 (4.9 %) 10 (16.4 %)

Notes:

1) * — statistically significant difference in relation to the animals of the intact control group, p < 0.05;
2) ** — statistically significant difference in relation to the animals of the control pathology group, p < 0.05.

the help of “Statistica 6.0” statis-
tical software package.

Results and Discussion

The experimental results are
given in Table 1.

[t has been determined that
lethality of infant rats of the in-
tact animals group in the postna-
tal period increased before the
21t day of observation. The total
lethality by the end of the expe-
riment reached 8.5%. Ethanol in-
troduced to the pregnant rat fema-
les of the control pathology group
resulted in 3 times greater probabi-
lity of new-born rats lethality at all
times of the experiment in relation
to the intact control. Therefore, vi-
tality of such new-born rats within
one month of the postnatal period
is almost 1.3 times lower compared
to new-borns of healthy females.

In the group of animals re-
ceiving ALE the offspring lethali-
ty reduced by an average 2.4 ti-
mes compared to the control pa-
thology group and was almost the
same as in new-borns of healthy
females. At the same time the
quantity of dead infant rats born
by female rats treated with the re-
ference medicine Solcoseryl was
only 1.6 times less than in un-
treated animals. The lethality in-
dex of Solcoseryl was 1.5 times
greater than the one of the medi-
cine under research.

Starting from the first day of
birth the body weight dynamics
was registered (Table 2). The ini-
tial body weight of infant rats in
the group of the intact control on
the first day after their birth was
5.96 g. Fast and considerable in-
crease of weight was observed un-

til the 30" day of the experiment.
On the background of the prena-
tal alcoholization of pregnant fe-
males the weight of infant rats pro-
bably reduced starting from the 1%
to the 30™ day of the postnatal de-
velopment compared to the group
of healthy animals. Thus, on the 1%
and the 4™ day of observation it
was 1.34 g less; on 7 the ™ day -
1.87 gless, on the 14" day - 4.94 g
less, on the 215 day - 9.52 g less,
on 30" day - 14.7 g less. Besides,
increase of the body weight of in-
fant rats in the control pathology
group was slower than in animals
of the intact control group.

The body weight of infant rats
born by female rats receiving ALE
was almost the same as of infant
rats of intact animals. Introduc-
tion of Solcoseryl also resulted in
probable increase of the body weight

Table 2

The body weight dynamics of infant rats of the 1* generation born by female rats
with the placental dysfunction caused by ethanol introduction (X+S;) (n=59)

Day Ga:ﬁum%gf Intact animals Control pathology ALE, 50 mg/kg Solcoseryl, 0.56 ml/kg
1 26 o 5.96+0.06 4.62+0.08* 5.76+0.07%*/*** 5.39+0.05**

4t ug _§ g 7.98+0.12% 6.62+0.11%* 7.38+0.08%/**/*** 7.10+0.08%/**

7t 5 LE 10.31£0.18% 8.44+0.20%* 9.58+0.15%/*/*** 9.06+0.15%/**
14t rc E 19.04+0.42% 14.1040.44%* 19.14+0.37%/%**/** 17.64+0.42%/**
21+ '% g é 31.73+0.62% 22.21+£0.61%* 30.11+0.62%/** 29.93+0.63%/**
30" =& 49.70+0.86% 35.02+0.89"* 48.53+0.87** 47.88+0.85%/**

Notes:

1) X - statistically significant difference in relation to the first day, p < 0.05;
2) * — statistically significant difference in relation to the animals of the intact control group, < 0.05;

3) ** — statistically significant difference in relation to the animals of the control pathology group, p < 0.05;

4) *** _ statistically significant difference in relation to the animals injected with Solcoseryl, p < 0.05.
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Table 3

The effect of the artichoke leaves extract on the physical development indices
of infant rats of the first generation born by females with the placental dysfunction caused

by ethanol introduction (n=59)

D&y Of. Group of animals Intact animals Control AlLE Solcoseryl,
observation pathology 50 mg/kg 0.56 ml/kg
4o ﬁ;f_ecifgﬁre\;;he primary 237 10.3* 23.1% 18.0%*
Pinna detachment, % 73.0 24.0*% 72.3%* 70.5%*
7th Eruption of incisors, % 88.0 58.0* 89, 1*¥*/*¥x 79.7%*
14t Eyes opening, % 14.1 4.1* 13.3%* 9.3
30t Testicles lowering, % 923 56.5% 86.7*%* 73.1
Opening of the vagina, % 89.3 50.0* 82, 1*¥/**¥ 68.0

Notes:

1) * - statistically significant difference in relation to the animals of the intact control group, p < 0.05;
2) ** — statistically significant difference in relation to the animals of the control pathology group, p < 0.05;
3) *** _ statistically significant difference in relation to the animals injected with Solcoseryl, p < 0.05.

in relation to prenatally alcoholi-
zed offspring. Compared to Solco-
seryl ALE resulted in more signi-
ficant increase of the body weight
from the 1% to 14" day of the ex-
periment. During the further ob-
servation till the 30" day of life
the difference between the med-
icines by this index was leveled.

Preventive introduction of ALE
resulted positively on the rates of
somatosexual development of in-
fant rats. The corresponding in-
dices are given in Table 3.

Unlike healthy animals the phy-
siological signs of development sig-
nificantly slowed down in infant
rats of the control pathology group.
Under the action of ALE and Sol-
coseryl development indices of in-
fant rats achieved physiological
norms, and were the same as the

indices of the intact animals un-
der research. At the same time Sol-
coseryl was probably inferior com-
pared to ALE, resulting in reduc-
tion of the number of infant rats
with delay of indices of somatic
(eruption of incisors) and sexual
(opening of the vagina) develop-
ment.

Thus, introduction of alcohol
to female rats during pregnancy
results in a high index of lethali-
ty in new-born rats and delay of
their postnatal development. The
medicine studied (ALE and Solco-
seryl) show the fetoprotective ef-
fect under conditions of the peri-
natal impact on the offspring of
females with alcoholic PD.

CONCLUSIONS

1. A positive effect of the ar-
tichoke leaves extract and Solco-
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BIL/IUB EKCTPAKTY 3 JIMCTA APTHILIOKY I10JIbOBOI0 HA IIOCTHATAJIBHUI PO3BUTOK IIOTOMCTBA BIJ] CAMOK

IIYPIB 3 AJIKOT'OJIbHOIO IIVIALHIEHTAPHOIO JAUC®YHKIIIEIO
LM.Pusicenko, H.4.Acadyanaesa, I.B.3aiiueHko*

HayionaavHuil hapmayeemuyHuii ynieepcumem, Incmumym nidsuujeHHs keaiigpikayii cneyianricmie ghapmayii

HayionaavHoz2o ghapmayeemuuHozo yHisepcumemy*

Katouosi c06a: ekcmpakm 3 AUCMS ApMUWOKy N0Ab08020; COAKOCEPU; AAKO20bHA NAAYeHMapHa OUuc@yHKYist;
NOCMHAMA/LHUL PO38UMOK Wypsim

IIposedeHo ekcnepumenmanvHe oCAIONHCeHHS 8NAUBY eKcmpakmy 3 Aucms apmuuwoky noavosozo (E/IAI) na nocmHa-
maabHUtl po38uMokK wypis I-20 noko1iHHS, HaApodxHceHUX 8i0 CAMOK 3 A/IKO20/1bHOK naayeHmapHow ducgyHkyicero (AIl/]).
BcmaHnosaeHo, ujo EJIAIl ma npenapam nopi8HsHHS cOAKOCEpUA HA Ml 88edeHHs camkaM uwypie 40% po3vuHy emaHoy
8 003i 4 2/kz 8 /1iKysaabHO-NpoPdinakmuaHoMy pesxcumi 3 14-20 no 19-ii deHb 2ecmayii cnpusiiu 3HUNCEHHIO 1eMAALHOCMI
wypis: EJIAII 6 2,4 pasu, a conkocepu 8 1,6 pas3u 8 nopiHsHHI 3 HealkosaHUuMU meapuHamu. JocaioxcyeaHi npenapamu
BUK/UKA/U 8ipO2i0He 3pOCMAHHS MACU MiAa ujypie 8 Nopi8HAHHI 3 KOHMPOIbHOK NamMoo2i€r. 3 1-20 no 14-ii deHb ekc-
nepumeHmy npocaiokogyeagcs 6inbw 3HauHull npupicm macu miaa wypie nid enaueom EJIAIL B nodaavwiomy pizHuyi 6
dii npenapamie He cnocmepizanocs. BeedenHs EJIAIl ma conkocepusty makoxc cnpusiio Kopekyii namosio2ivHux 8ioxu-
JIEHb 8 NOCMHAMA/NbHOMY po3sumky wypis. [Ipu danux ymosax EJIAIl nposiensis 6inbuy akmugHicmy, HidC CONKOCEPU.
OmpumaHi daui dozsosasitoms pekomendysamu EJ/IAII 3 Memoto UKOpUCMaHHs 8 akywepcmsi 0151 npegeHmMu8Hoi Kopek-
yii pemasbHO20 a1K020.16H020 CUHOPOMY, SIKULL po3susacmuvcst Ha mai AIl/.

B/JIMAHUE 3KCTPAKTA U3 JIMCTHEB APTHIIIOKA ITOJIEBOI'O HA IOCTHATAJIBHOE PABBUTHE IOTOMCTBA CAMOK

KPBIC C AJIKOT0JIbHOM MJIALIEHTAPHOM JUCPYHKLMEN
H.M.Puixcenko, H.A4.Acadyanaesa, A.B.3aiiuenko*

HayuoHaawHblll hapmayesemuyeckuil yHusepcumem, HHcmumym nossluleHus1 Keaauukayuu cneyuaaucmos
dapmayuu HayuonaavbHozo hapmayeemuyeckozo yHugepcumema*

Karuesvie cnosa: IKCMpAakm u3 siucmuves apmuuloka nos/s1es02o, co/1Kocepusi; A/1K020/1bHASA naayeHmapHas aUC¢yHKL{uﬂ,'
nocmHamaJsibHoe passumue Kpolcsam

IIposedeHo skcnepumeHmMabHOe UCCAe008AHUE 8AUSHUS IKCMPAKmMa U3 Aucmsve8 apmuuioka nosesozo (3/1AI1) Ha nocm-
HamasvHoe pasgumue Kpulcsim [-20 NoKo1eHUsl, poOUBWUXCS 0M CAMOK C A/1K020/1bHOU naayeHmapHol duchyHkyuell
(AI1f]). Yemanoeaeno, umo 3JIAIl u npenapam cpagHeHus1 COKOCepUa HA hoHe 88edeHUst camkam Kpbvic 40% pacmeopa
amaHosa 8 dose 4 2/ke 8 sieue6HO-npodusakmuueckom pexcume ¢ 14-2o no 19-ii deHb 2ecmayuu cnoco6¢cmeo8au CHu-
JsceHuro iemaavHocmu kpuicam: 3/1AI1 e 2,4 pa3sa, a conkocepua 6 1,6 pasa no cpagHeHUro € He/1e4eHHbIMU HCUBOMHBIMU.
H3yuaemble npenapamsl 8bi3bl6a1U 00CMOB8EPHOE NOBbIUWEHUE MACCHI MeAd KPbICSM 8 Cpa8HeHUU ¢ KOHMPO/AbHOU na-
mouoeuetl. C 1-20 no 14-ii 0HU 3KChepuMeHma npociexcusasicsl 6o/ee 3HaQUUMEAbHbLIU NPUPOCM 8 MACCe Me/ad Kpblcsim
nood eausinuem 3/IAIL B danvHellwem pasHuysl 8 delicmeuu npenapamos He Habarodanocs. Beedenue 3J/IAIl u cosnkoce-
pu/a makce cnocobcmeosano Koppekyuu namo/102u4eckux OmK/JA0HeHUl 8 NOCMHAMAAbHOM pazsumuu kpsicam. [Ipu
amom 3JIAIl nposieasin 60abWY0 AKMUBHOCMb, YeM coakocepu. [losnyveHHble 0aHHbIe N0380.15110M peKoMeHO008aMmb
JJIAII dn5 npumeHeHUsl 8 akyulepcmae ¢ yeblo NPeseHMuU8Hol Koppekyuu ¢emanbHo20 a1K0204bH020 CUHOPOMA, KO-
mopulii paseusaemcsi Ha poxe AIl/.
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