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THE INFLUENCE OF THE APPLE PECTIN ON SOME BIOCHEMICAL
AND HEMATOLOGICAL PARAMETERS OF ALCOHOLATED ANIMALS

Introduction. The problem of acute and chronic alcohol intoxications is worldwide because of related injury
and high mortality. Medical record protocols include absorbents among other medicines used in treatment of such
poisonings.

The aim of the study — to investigate the effect of apple pectin on hematological and some biochemical
parameters of blood serum in acutely alcoholated rats and compare it with standard enterosorbents used in the
clinic for acute alcohol poisoning.

Recearch Methods. Experiments were conducted on 65 white outbred rats weighing 180-200 g, which were
modeled acute alcohol intoxication by introducing into the stomach 40 % solution of ethanol in a dose of 2 ml/100 g
body weight. The influence of apple pectin (in dose 0.2 g/100 g of body weight),and referenceagents (activated
charcoal and silicon dioxide — 0.25 g and 0.05 g/100 g respectively) on biochemical and hematological parameters
was estimated by changes in hemoglobin levels and the number of erythrocytes, glucose, cholesterol, and
transaminase activity in serum.

Results and Discussion. It was found that apple pectin when given in the stomach 30 min. before and an hour
after the introduction of ethanol normalizes the level of red blood cells and hemoglobin (p>0.05 compared to intact
and other treated groups, but exceeded the level of those indicators by 18.5 % and 15.6 % in untreated animals
respectively), improves the lipid (cholesterol) and hydrocarbon (glucose) metabolism and reduces the hepato-
cytecytolysis: the use of apple pectin in alcoholated rats lowered the activity of ASAT by 19.4 % and activity of AIAT
by 16.6 % versus in treated with activated charcoal animals. At the same time mentioned effects were equated with

those for the use of “white coal”.

Conclusion. According to the determined indicators, the efficiency of pectin is equal to standard adsorbents
used as reference products, and in some cases, predominates them.

KEY WORDS: apple pectin; acute alcohol intoxication; biochemical and hematological parameters.

INTRODUCTION. The problem of alcohol
abuse, intoxication and injuries associated with it,
alcoholism, as well as high mortality from alcohol
intoxication, is a global problem. In Ukraine, accord-
ing to WHO, one of the highest alcohol consumption
per capita is 15 liters of pure alcohol a year, and is
consumed only in Hungary, Scotland, Russia and
Moldova. The causes of death in 2012, about one-
third of men in Ukraine aged 18-29 were alcohol
related [1]. In the United States, almost 88.000
people die every year from excessive alcohol con-
sumption [2]. Taking into account the scale and
relevance of the issue, there are and periodically
updated protocols for the provision of medical care
for acute alcoholic poisoning and the treatment of
chronic alcoholism in all developed countries. Ac-
cording to home protocols, it is recommended the
introduction of enterosorbents into the toxicogenic
stage of poisoning, namely during the period of
resorption, for the withdrawal of a non-soaked
toxin in the gastrointestinal tract [3, 4]. The list of
enterosorbents contains classical activated carbon,
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enterosgel, white coal (silicon dioxide), polyfepan
and other substances of natural and synthetic origin
[5], but the "Unified Protocol for Emergency Medical
Services with Ethanol Poisoning" includes activated
carbon [6]. In view of the sorption properties of
pectins, the drugs to which they are included are
also used for acute poisoning, in particular heavy
metal salts and other toxicants [7].

The aim of the study — to determine the effect
of apple pectin on hematological and some bio-
chemical parameters of blood serum in acutely
alcoholated rats and compare it with standard en-
terosorbents used for treatment of acute alcohol
poisoning.

RESEARCH METHODS. Experiments with
animals were carried out according to the Euro-
pean Convention for the Protection of backboned
animals intended for research and other scientific
purposes (1986). Acute intoxication with alcohol
was simulated on 65 white outbred rats of both
sexes weighing 180-200 g, which was injected
40 % ethanol solution into the stomach with a probe
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at a rate of 2 ml/100 g body weight. Powder of
apple pectin was used in the amount of 0.2 g/100 g
of body weight, and the comparison preparations —
powder of activated charcoal and powder of silicon-
dioxide (“white coal”) of 0.25 g and 0.05 g/100 g
respectively, calculations of doses were carried out
following [8]. The investigated and reference sub-
stances were introduced into the animal's stomach
for 30 min. before ethanol and 1 hour after it. Animals
were divided into experimental groups: intact; alco-
holic: 1 —without treatment; 2 — with the introduction
of pectin; 3—with the introduction of activated carbon;
5 — injected with silicon dioxide. The animals were
tested from the experiment under thiopental anes-
thesia at the 3"“day of the experiment and examined
the number of red blood cells and hemoglobin; the
content of cholesterol and glucose, AIAT and AsSAT
activity in serum. The data received were statistically
processed using the Microsoft Exel program.

RESULTS AND DISCUSSION. The influence
of alcohol on hematological parameters was
manifested by a decrease in the number of red
blood cells and a hemoglobin in rats (Fig. 1).

This is explained by the fact that ethanol and
acetaldehyde, formed during its metabolism, are
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membranotropic substances. The apparent diffe-
rence between the indices of the groups receiving
adsorbents and untreated animals in our experiment
indicates a decrease in ethanol absorption. Me-
tabolism of ethanol in the liver occurs by dehydro-
genation, is accompanied by a significant decrease
in the level of oxidized and an increase in the level
of the reduced form of pyridine nucleotides (reduc-
tion of the ratio NAD/NADH) that weakens the
passing of other oxidation-reducing processes that
are carried out with NAD (metabolism of carbohy-
drates, triglycerides, fatty acids, hormones, various
biological processes of synthesis, etc.) [9, 10].
Changing the ratio of NAD/NADH in the liver ex-
tends to other cellular systems and organs. This is
primarily due to an increase in the ratio of lactate /
pyruvate, concentration of glycerin-3-phosphate,
and a decrease in the stationary concentration of
pyruvate that is accompanied by inhibition of glu-
coneogenesis from a number of substrates, which
in turn leads to depletion of glycogen stores in the
liver, hypoglycemia, development of metabolic
acidosis and lipid metabolism in the liver (accumu-
lation of triglycerides) [11, 12]. Investigation of
glucose and cholesterol content in blood serum
showed in Figure 2.
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Figure 1. Indicators of the number of erythrocytes (x10*?/I) and hemoglobin (g/l) in alcoholated animals.
Note. * — p<0.05 compared to intact and treated animals; ** — p<0.05 compared to intact animals.
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Figure 2. The content of glucose and cholesterol in bloodserum in alcoholated animals, n=7 (mmoles/l).
Note. * — p<0.05 compared to intact animals; ** — p<0.05 compared to untreated animals.
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Glucose level in treated with pectin animals
was 10.4 % higher than in untreated and not sig-
nificantly different from other groups that were
treated.

The determination of the activity of transami-
nases as markers of hepatocyte cytolysis showed
the following: in all groups of animals receiving al-
cohol, the activity of ASAT and AIAT was signifi-
cantly higher than in the intact group, but lower than
that of untreated animals (Table).

At the same time, differences between the
groups treated rats were also observed. The activi-
ty of AIAT and AsAT among treated animals was
the highest in the group with the use of activated
charcoal. The results obtained in the use of apple
pectin in alcoholic rats was 19.4 % lower on the
activity of ASAT, and 16.6 % versus activity of AIAT
in treated with activated charcoal animals. At the
same time mentioned effects were equated with
those for the use of “white coal”.

Table — Indicators of activity of transaminases in serum of the blood in experimental animals, M*m

Animal Groups (n=7) AsAT, mkkat/| AIAT, mkkat/I
Intact 0.99+0.06 2.940.14
Alcohol 2.57+0.2* 4.3440.19*
Alcohol+pectin 1.67+0.1*? 3.2140.21%2
Alcohol+activated charcoal 2.07+0.06%23 3.85+0.14*3
Alcohol+white coal 2.02+0.09'2 3.32+0.12'2

Note. *— p<0.05 compared to intact; 2 — p<0.05 compared to the group receiving only alcohol; 2— p<0.05 is compared to a

group treated with pectin.

CONCLUSIONS. 1. Apple pectin and reference
drugs reduce the effect of alcohol and normalize the
level of hemoglobin and the number of erythrocytes
in experimental animals with acute alcohol intoxica-
tion in the level equal to standard adsorbents.

2. Apple pectin in a dose of 0.2 g/100 g body
weight, administered before and after ethanol in the
stomach promotes the restoration of lipid (chole-
sterol) and hydrocarbon (glucose) metabolism and
reduces the hepatocyte cytolysis.
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N. M. Wepemeta, M. B. laiiHiok

IBAHO-®PAHKIBCh KW HALIIOHA/TbH MEAVNYHWA YHIBEPCUTET

BIIVINB AB/TYUYHOI'O ITIEKTHUHY HA OKPEMI BIOXIMIYHI TA 'EMATOJIOT'TYHI
ITIOKA3HUMKUA AJIKOT'OJII30BAHUX TBAPUH

Pestome

Bcmyn. [Npobriema 20cmpux i XPOHIHHUX a/TKO20/IbHUX IHMOKCUKayill € 2/106a/1bHOK0 Yepe3 ros’s3aHi 3 HUMU
mpasmMmu ma BUCOKY cMepPMHiIcmb. [pomoko/iu HadaHHs1 MeOUYHOT D0MoMO2uU BK/THOHAKMb, CePEOD IHLWUX /TIKapPCbKUX
3acobig, adcopbeHmu, siKi BUKOPUCMOBYOMb 07151 J1iKyBaHHS Makux OMpYeEHb.

Mema docnidxeHHs — sus4UMU BI/1UB 516/1y4HO20 MEKMUHY Ha 2eMamo/102iyHi ma Oesiki 6i0XiMiYHI MOKa3HU-
KU cupoBamku Kposi Wypis 3 20CMpOor0 a/IK020/1bHO iIHMOKCUKayjieto i mopisHsmu Uoz2o 3 BM/IUBOM CmaHOapmHux
€eHmMepocopbeHMIB, siKi 3acMocoByOMb Y K/iHIYi 07151 /IiKyBaHHS1 20CMP020 OMPYEHHS a/IKO20/1EM.

Memodu docnidxeHHs. EkcriepuveHmu rposodusiu Ha 65 6isux 6e3rnopooHux wypax macoro 180-200 e, 8

SKUX MOOE/IHBa/IU 20CMpy a/IK020/1bHY IHMOKCUKAYIr0 W/ISIXOM BBEOEHHS B8 W/1yHOK 40 % po34yuHy emaHosy 8 003i
2 m/1/100 e macu mina. Brius s6/1y4H020 NekKmuHy i pechepeHmHux rpernapamis (akmusosaHo20 By2i//isi ma oi-
OKCUOY KPEeMHito) Ha 6ioxiMi4Hi U 2eMamo/102i4Hi MOKa3HUKU OYiHI0Ba/IU 3@ 3MiHaMU piBHsT 2eM02/106iHy ma Ki/lbKoc-
mi epumpoyumis, BMICMOM 2/TF0KO3U, X0/IECMEPUHY, aKMUBHICMIO mpaHcamiHas y cuposamuyi Kposi. S6/1y4Huli
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nekmuH 8800U/U y 003i 0,2 2/100 2 macu mina, npenapamu rnopisHIHHS (akmusosaHe By2i/1/19 ma 0ioKCUO Kpem-
Hito) — 0,25 i 0,05 &/100 e 8ionosioHo.

Pe3ysibmamu Ui 062080peHHS. S16/1y4HUl MEKMUH pu BBEOEHHI 8 W1YHOK 3a 30 X8 00 i 4epes 200UHyY ric/1si
BBEOEHHS emaHos1y HopMaslisyBas piseHb epumpoyumis i 2emo2s106iHy (p>0,05 MopisHAHO 3 iIHMaKMHUMU ma iH-
wumu epynamu wypis, sSiKi ompumysasiu JliKkyBaHHs, asie nepesuuysas piseHb Yux MoKasHUKI8, 8iornosioHo, Ha 18,5
i 15,6 % y HesikoBaHUX MBapuH), NOAINWYBas MoKasHUKU /liMioHo020 (X0/1eCmepuHy) ma 8y2/1e800H020 (2/1H0KO3U)
mMemabosnismy i SMeHWwysas yumorniz 2eramoyumis. Y pesysibmami sraugy 00cioxysaHo20 ma pethepeHmHux
3aco0ig8 Ha akmusHicmb acnapmamamiHompaHcghepasu BoHa 3HuU3us1ack Ha 19,4 %, a akmusHicms anaHiHami-
HompaHcghepasu — Ha 16,6 % MopisHSIHO 3 MBapuHaMu, sIKUM BBOOU/IU akmuBsoBaHe By2i/l/is. BooHouac 32adaHi
eghekmu npupisHIOBa/ILUCL 00 MUX, SIKi OMPUMAaHO 8 WYpIB, /TiKoBaHUX OIOKCUOOM KPEeMHIlo.

BUCHOBOK. 32i0HO 3 BU3HAYEHUMU MOKa3HUKaMU, echekmusHicCmb s16/1y4HO20 NeKmuHy 8iornosioac eghekmus-
HOocmi cmaHoapmHux adcopbeHmis, sIKi BUKOPUCMOBYIOMb SIK eMaJ/IoHHI npernapamu, ma 8 0esikux sunaokax re-
pesaxac ix.

K/TIOYOBI C/IOBA: a6ny4HUii NEKTUH; ToCcTpa asIkorosibHa iHTOKCUKaLifi; 6ioXiMiuHi Ta remaTosnoriyHi
NOKa3HUKN.

N. H. Wepemeta, M. B. laiiHtok
VBAHO-®PAHKOBCKWW HALUNOHA/IbHbIV MEANUWHCKWUW YHVUBEPCUTET

B/INAHUNE AB/IOYHOI'O ITEKTMHA HA HEKOTOPBIE BUOXVMUWYECKUE
N I'EMATOJIOI'MYECKME ITOKA3ATEJIN AJIKOT'OJIM3UPOBAHHBIX )KUBOTHbBIX

Pe3stove

BcmynneHue. [po6siema ocmpbIx U XPOHUYECKUX &/1K020/1bHbIX UHMOKCcUKayul e/106a/1bHast U3-3a CBsI3aHHbIX
C HUMU mpasM U BbICOKOU cMepmHocmu. [pomoko/ibl Oka3aHuUsi MeEOUUUHCKOU MOMOWU BK/THOHaKm, Cpedu opyaux
71IeKkapcms, adcopbeHmMbI, KOmopble UCMO/b3yrom 07151 IeYEHUST makux ompassieHud.

Llesib uccnedosaHusi — U3y4yums B/IUSIHUE S16/T04HO20 NMEeKMUHAa Ha 2eMamosio2udeckue U Hekomopble 6uo-
XUMUYECKUE roKasamesiu CbIBOPOMKU KPOBU KPbIC € 0CmpoU a/iko20/1bHOU UHMOoKcuKkayueli U cpasHume e2o ¢
B/IUSHUEM CMaHOapPMHbIX IHMepPOCopPOEeHMOos, KOMopbIe NPUMEHSIIOM B8 K/IUHUKE 07151 JIe4EHUST 0CMpPO20 ompas-
JIEHUST &/TKO20/1EM.

MemoOobI uccsiedo8aHuUs1. IKCIEPUMEHMBI MPOBOOU/IU Ha 65 6€e/1biX 6e3rMopOo0HbIX Kpbicax Maccoli 180-200 e,
Y KOmopbIx MOOe/IuUpPOBasiu OCMPYH a/IKO20/IbHYIO0 UHMOKCUKaYUo rnymem 8eedeHust 8 Xesyo0oK 40 % pacmsopa
amaHosia 8 0o3e 2 Ms1/100 2 macckl mena. BausiHue 16/104H020 nekmuHa U peghepeHmHbIX rpenapamos (akmu-
BUPOBAHHO20 ya7151 U QUOKCUOa KPeMHUST) Ha buoXuMuYecKue U 2eMamosio2udeckue rokasamesiu oyeHuUsasu rno
U3MEHEHUSIM YPOBHS 2eM02/106UHa U KO/TUYecmaa 3pumpoyumos, CoOOepXaHUIo /110K03bl, X0/leCmepuHa, akmus-
HOCMU mpaHcaMuHa3 8 CbIBOPOMKeE KpoBu. 516/104HbIl nekmuH 8800usU 8 do3e 0,2 2/100 2 macckl mena, npena-
pambl cpasHeHUs (akmusupoBaHHbIU y20/1b U QUOKCUO KpeMHusi) — 0,25 u 0,05 2/100 2 coomsemcmBseHHO.

Pe3ysibmambi u o6cyxoeHue. S16/104HbIU NeKmMUH rpu 8BEOeHUU B Xes1y0ok 3a 30 MUH 00 U Yepes yac nocsie
BBEOEHUST IMaHo/1a HOPMasIu308a/1 yPOBEHb 3pUMPOYUMOB U 2emMo2s106uHa (p>0,05 o cpasHEeHUK ¢ UHMAaKMHbI-
MU U Opya2uMu epynnamu KpbIC, rosydYaswux /1e4eHue, HO npesbiluas yposeHb amux rokasamersed, coomsem-
CMBEHHO, Ha 18,5 u 15,6 % y HesleueHHbIX XXUBOMHbIX), y/lyHdwasn nokasamesiu UnudHo20 (XxosecmepuHa) u yase-
BOOHOR2O0 (2/110K03b1) Memabosiuama U yMeHbWas Yumosius eenamoyumos. B pesysismame 8/1UsiHUST UCC/1e0yemMo-
20 U pethepaHmHbIX cpedcms Ha akmusHOCMb acrnapmamamMuHompaHcghepasbl oHa cHu3uaacb Ha 19,4 %, a
aKkmuBsHOCMb asiaHUHaMuHompaHcghepasbl — Ha 16,6 % Mo cpasHeHUro C XXUBOMHbLIMU, KOMOPbLIM BB00U/TU aKmu-
BUPOBaHHLIU y2071b. B mo xe Bpemsi yrioMsiHymbie aghghekmai NpupasHUBaIUCh K MO/TyYEHHbIM Y KPbIC, KOMOPbIX
J1IEHU/IU OUOKCUOOM KPEMHUSI.

Bb1800. Co2/1aCHO orpede/ieHHbIM rokasamesisiM, 3¢hghekmusHOCMb 516/104HO020 MEKMUHa coomsemcemasyem
aghghekmusHOCMU cmaHAapPMHbIX a0COPOGEHMOB, UCIMO/b3yeMbIX B KAHeCMBEe 3Ma/IOHHbIX fpernapamos, U 8 He-
KOMOpbIX C/lydasix npeobsadaem Haod HUMU.

KMHOUEBBIE C/TOBA: 16N04HbI NEKTUH; OCTPas a/IkorosibHas UHTOKCUKaLUA; GUOXUMUYECKUE 1 rema-
ToMornyeckue nokasaresiu.
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