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State of duodenal mucosa in rats after epichlorohydrin long-acting
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Abstract

Introduction. A significant problem of modern humankind is the problem of
environmental pollution. One of the anthropogenic pollutants is epichlorohydrin (ECH).
However, the character of the effect of ECH on the duodenum was not studied.

The aims of the study are the investigation the changes in duodenum due to the long-
term effects of ECH in rats.

Material and methods of the research. Experimental rats of 1-st group were rats for
control. The rats of the 2-nd group received ECH. Rats of group 3 received Echinacea
purpurea EP extract. Rats of the 4-th experimental group received thiotriazoline. Rats of the
5-th group received ECH and EP extract. Rats of the 6-th group received ECH and
thiotriazoline.

Results of the research and their discussion. Under action of epichlorohydrin the
thickness of the duodenal mucosa decreases. EP extract, as well as thiotriazoline, cause an
increase in the thickness of the duodenal mucosa of rats not receiving epichlorohydrin. In case
of thiotriazoline use, the increase in the thickness of the duodenal mucosa was more
expressiveness and longer. It was established that the administration of the EP extract, as well

as the use of thiotriazoline on the background of action of epichlorohydrin leads to a decrease
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in the expressiveness and duration of decrease the duodenal mucosa thickness induced by the
influence of epichlorohydrin.

Conclusions. The results indicate the possibility of using these drugs in order to
correct of the epichlorohydrin's effects.

Key words: duodenum, epichlorohydrin, Echinacea purpurea extract,

thiotriazoline, rats.

CocTosiHue CIM3UCTON 000/109KH IBEHAANATUIIEPCTHON KMIIKH KPBIC MOCe

AJMTEJLHOT0 BO3eHCTBHUS JMUXJIOPTr HAPHHA

M. A. Mup3ebdacos, A. C. Cmupnos, C. H. CMmupHoB

T'ocynapcrBeHHoe yupexnenue «Jlyranckuid rocyiapcTBeHHbIA MeIH I HCKUAN

yHuBepcutreT» M3 YKpanHbl

Pe3ome

Beenenne. CymecTBeHHOW TMpoOJeMOil COBPEMEHHOTO YEJIOBEUECTBA  SIBIISICTCS
npobiema 3arps3HeHusl okpyxaromied cpeabl. OZHUM W3 aHTPONOTEHHBIX 3arps3HUTENEH
apisgercs snuxaopruapud (3 XI'). Onnako xapakrtep BiausHUsA D X[ Ha JBEHAALATUIIEPCTHYIO
KHIIKY HE U3y4ascs.

[{enbro uccreoBaHUs ABISETCSA M3yUYCHUE N3MCHEHUM B IBEHAIIIATUIICPCTHON KHUIIIKE
B CBSI3U C JIOJNTOCPOYHBIMU BBesleHueM Kpbic D XT .

Martepuan U METOIAbl MCCIEIOBaHUS. DKCIIEPUMEHTAIBHBIMU KpbIcaMu |-l TpymIsl
OBUIM KpPBICHI TPpynmbl KOHTposiss. Kpbicer 2-i rpymnmbl nogydamm DXI. Kpeicam rpynmsr 3
BBOJAMIIM SKCTpakT sxuHaueu mypmypHoil (DI1). Kpeicel 4-if sKkcriepuMeHTaIbHOW TPYIIIBI
nosryqaym THOTpHa3onuH. Kpseicel 5-i rpynmsl noaydamm OXI' u akerpakt OI1. Kpbicer 6-i
rpynnsl noigydanu JXI' 1 THOTpUA30IMH.

Pesynbratel uccnenoBanus U ux obcyxaenue. [log aeiicTBHeM >MUXIOPrUApUHA
TOJIIIMHA CIU3UCTON O0O0JIOUKH JBEHAIATUIICPCTHOM KUIIKA YMEHbIIANACh. DKCTpakT JII, a
TaKK€  THOTPUA30JMH  BBI3BIBAJM  YBEJIMYEHHWE TOJIIMHBI  CIM3UCTONH  000JI0UKH
JIBEHAIIATUTIEPCTHOW KHUINKH KPBIC, HE TMOJYy4YaloIUX OSHOUXJIOPruApuH. B ciayuae
WCIOJIb30BAaHUSl ~ THUOTPUA30JIMHA  YBEIUYEHUE  TOJIIUHBI  CIM3UCTOM  000J0YKH
JIBEHAIATUTIEPCTHOW KHUIIKH OBLIO OoOJiee BBIPAKEHHBIM U 0OJliee MPOIOKUTEILHBIM.

YCTaHOBHeHO, 4YTO BBCACHUEC DOKCTpPaAKTa SH, a TAaKXC HCIIOJIB30BAHMWEC THUOTPHA30JIMHA Ha
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(boHe NeHCTBHSI STUXIOPTUAPHHA IPUBOAUT K YMEHBIICHUIO BHIPAYKCHHOCTH U JITIUTEIbHOCTH
YMCHBIIICHUSI TOJIIWHBI CJIM3UCTONH OOOJOYKH JBEHAAIATUIICPCTHON KHWIIKH, BBI3BAHHOW
BIIMSTHHEM SITUXJIOPTHJIPHHA.

BreiBonbpl. PesynbTaThl MccieqoBaHUS YKa3blBae€T HA BO3MOXKHOCTH HCIOJIb30BAHHS
ATUX TPENapaToB sl KOpPeKInuu 3PPEKTOB JMUXIOPTrUAPUHA.

KiroueBble ci10Ba: JBEHAAUATHNEPCTHAS KHIIKA, JMUXJOPTUAPHH, IKCTPAKT

IXHHALleH NYPNYPHOH, THOTPHA30JIMH, KPbICHI.

CraH c1u30B01 000/I0HKH ABAHAAUSATHIIATIOI KMIIKHU HIYPiB MicJIA TPMBAJIOr0 BILUINBY

enixjoprigpiny

M. A. Mip3ebacos, A. C. Cmipnos, C. M. CmipHoB

Jep:xxkaBHuii 3akiaj «JIlyrancskuii iep:xapHuil MeAu4Hul yHiBepcuTter» MO3 Ykpainu.

Pe3ome

Beryn. CytreBoro mpoOJieMOI0 CydyacHOTO JIIOJACTBA € mMpobieMa 3a0pyIHEHHS
HABKOJMITHKOrO cepemoBuma. OAHUM 3 aHTPOIOT€HHUX 3a0pYyIHIOBAYiB € eMiXJIOPTiIpuH
(EXT)). Onnak xapakrep BiimuBy EXI' Ha nBanaaustTunany KUKy He BUBYABCS.

MeTo0 JOCHII)KeHHS € BHUBUEHHS 3MIH Y JABaHAALSTUIANOI KHUIIKK y 332 YMOB
JIOBrOTpUBAJIOro BBeaeHHs mypam EXT'.

Marepian 1 Mmeroau nociiUKeHHs. ExkcrnepumeHTansHUMHU Iypamu 1-i rpynu Oymu
uypu rpynu koHtpomoo. lypu 2-i rpynu orpumyBamu EXI. Hlypam rpynu 3 BBOAMIH
excrpakT exiHanei mypnypoBoi (EIT). Llypu 4-ii excnepuMeHTaabHOI TpyNH OTPUMYBAJIN
tiorpuazonin. lypu 5-i rpynu orpumyBasmm EXI' i ekctpakr EIl. Iypu 6-i rpynu
orpumyBasu EXTI 1 TioTprasomi.

Pesynbratu nocmipkeHHs Ta ix obroBopeHHs. Ilin ni€ro emixyopriipiHy TOBIIMHA
CIIM30BOT OOOJIOHKHM JBaHAIIMTHIANOI KUIIKKA 3MeHInyBanacsi. Excrpakt EII, a Takox
TIOTPHUA30JIIH BUKJIMKAIM 30UIbIICHHS TOBIIMHU CJIM30BOT OOOJOHKH JBAaHAIATHIIAIION
KUILIKK MIypiB, SIKI HE OTPUMYBAIM EHIXJOPriipuH. Y pa3l BUKOPUCTAHHS TIOTPUA30JIHY
301TbIIEHHS TOBIIMHU CIU30BOi O00JIOHKM JIBAHAIUATHIANO] KUIIKK OyJ0 GBI BUPA3HUM 1
TpuBamimuM. BcraHoBieHo, mo BBeAeHHS ekcrpakty EII, a TakoX BUKOPHCTaHHS

TIOTpUA30JiHY Ha TJi [Aii emiXJIOpriApiHa MPU3BOAMIO 10 3MEHIIEHHS BHPA3HOCTI i
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TPUBAJIOCT1 3MEHIIICHHS TOBIIMHY CIM30BOI OOOJOHKU JBAHAAUATUNANOI KUIIKH, BUKIMKAHOI
BILUIMBOM EMIXJIOPTIAPIHY.

BucHoBku. Pesynbpraté nocimipKeHHS BKa3ylOTh Ha MOXIIMBICTh BUKOPHCTAaHHS LIUX
mpenapariB sl KOpekiii epekTiB emXxIopriapiny.

KirouoBi ciioBa: aBaHagUATHIANA KHINKA, CMiXJIOPTiIpHH, €KCTPAKT exiHawuel

NypIypoOBOi, TIOTPUA30J1iH, HIyPH.

Introduction. A significant problem of modern humankind is the problem of
environmental pollution. Anthropogenic pollutants contribute to the development of diseases.
The state of the environment affects the course of diseases of the organs of the digestive
system. One of the anthropogenic pollutants is epichlorohydrin (ECH). It is known that ECH
affects the morphofunctional state of the stomach. However, the character of the effect of
ECH on the duodenum was not studied.

The aims of the study are the investigation the changes in duodenum due to the long-
term effects of ECH of rats and the evaluation the effectiveness of the use of Echinacea
purpureum (EP) extract and thiotriazoline for the purpose of correction of the disorders.

Material and methods of the research. White male rats were used for txperimental
modeling of the duodenum wall state. Experimental rats were divided into 6 groups of 30 rats
in each group. The rats of 1-st group were rats for control. The rats of the 2-nd group received
ECH. Rats of group 3 received EP extract. Rats of the 4-th experimental group received
thiotriazoline. Rats of the 5-th group received ECH and EP extract. Rats of the 6-th group
received ECH and thiotriazoline.

Rats were removed from the experiment at the 1-st, 7-th, 15-th, 30-th and 60-th day
after completion of the 2-months administration of the investigated chemicals. Fragments of
the duodenum were processed according to the standard histological methods. The preparates
were stained with hematoxylin-eosin and by the method of VVan Gieson.

Investigation of the duodenum was carried out using a laboratory microscope of the
MS 100 series of Micros (Austria). The "Microvisible™ software (version 1.11.10) was used to
determine the thickness of the duodenal mucosa. Statistical analysis of the results of
experiments was carried out using the STATISTICA-10 program. Determination of the
validity of the differences was carried out using the U Mann-Whitney criterion. Differences

were considered to be significant at p<0.05.
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Results of the research and their discussion. The thickness of the duodenal mucosa
of rats was decreased after the action of ECH compared with the thickness of the duodenal
mucosa in rats of the control group. The decrease was by 19.2% (p<0,01) on the 1-st day, by
15.9% (p<0.01) on the 7-th day, by 12,6% (p<0.01) on the 15-th day, by 6.4% (p<0.05) on the
30-th day, by 3.6% (p<0.05) on the 60-th day. The thickness of the duodenal mucosa was
increased by 20.5% (p<0.01) from the 1-st to the 60-th day after the end of the ECH
administration (Table).

The thickness of the duodenal mucosa of rats under the conditions of the EP extract
action was greater than in control group rats. On the 1-st day the increase was 4.6% (p<0.01).
The thickness of the duodenal mucosa decreases by 3.6% (p<0.05) from the 1-st to 30-th day
after the end of EP extract administration (Table).

The thickness of the duodenal mucosa of rats was increased after the action of
thiotriazoline compared with the thickness of the duodenal mucosa in rats of the control
group. The increase was by 6.05% (p<0.01) on the 1-st day, by 4.28% (p<0.05) on the 7-th
day, by 4.34% (p<0.01) on the 15-th day. The thickness of the duodenal mucosa decreases by
3.7% (p<0.01) from the 1-st to 60-th day after the end of thiotriazoline administration (Table).

The thickness of the duodenal mucosa was decreased by 10.1% (p<0.01) on the 1-st
day, by 7.2% (p<0.01) on the 7-th day, by 4.9% (p<0.01) on the 15-th day under the influence
of ECH and EP extract compared with the duodenal mucosa thickness in the control group of
rats. The thickness of the duodenal mucosa was increased by 11.3% (p<0.01) on the 1-st day,
by 10.3% (p<0.01) on the 7-th day, by 8.8% (p<0.01) on the 15-th day, by 5.2% (p<0.05) on
the 30-th day, by 3.7% (p<0.01) on the 60-th day, under the influence of ECH and EP extract
compared with the thickness of duodenal mucosa in rats, which were administered with ECH.
The thickness of the duodenal mucosa of rats, which were administered with ECH and EP
extract, was increased by 12.3% (p<0.01) from the 1-st to the 60-th day of the study (Table).

The thickness of the duodenal mucosa in rats, which were under the influence of ECH
and thiotriazoline, was decreased by 5.7% (p<0.01) on the 1-st day and by 4.4% (p<0.01) on
the 7-th day compared with the thickness of the duodenal mucosa in the rats of the control
group. The thickness of the duodenal mucosa in rats, which were administered with ECH and
thiotriazoline, was increased by 16.6% (p<0.01) on the 1-st day, by 13.7% (p<0.01) on the 7-
th day, by 12.7% (p<0.01) on the 15-th day, by 5.7% (p<0.01) on the 30-th day, by 3.6%
(p<0.05) on the 60-th day compared with the thickness of the duodenal mucosa in rats
received ECH. Between the 1-st and the 60th day after the end of the administration of ECH

and thiotriazoline the thickness of the duodenal mucosa increased by 7.0% (p<0.01). The
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thickness of the duodenal mucosa in rats, which were injected with ECH and thiotriazoline,
was increased by 9.4% (p<0.05) on the 1-st day compared with the thickness of the duodenal

mucosa in rats which were received ECH and EP extract (Table).

Table
The thickness of the duodenal mucosa, pm (M+SCO)
Group Day of research
number 1-st day 7-th day 15- th day 30- th day 60- th day
1 713,26 716,82 719,20 714,23 720,34
(n=6) 113,66 19,63 112,95 +15,85 +11,58
2 576,59 602,74 628,68 668,60 694,65
(n=6) +17,34% +15,80% +13,07* +20,65* +18,73**
3 746,20 731,57 729,60 718,97 721,98
(n=6) +17,09* +14,65 +13,20 +19,88* +20,38
4 756,42 747,49 750,44 732,94 728,48
(n=6) +15,16* +23,24x +20,85 +17,54 +10,34*
5 641,48+ 664,90+ 684,25+ 703,47+ 720,23+
(n=6) 15,37 17,25% 20,84 19,01% 13,24%
6 672,31 685,46 708,47 706,67 719,48
(n=6) +19,94¥* +19,51% +16,95" +13,74% +17,64%*

Notes: 1) *— p<0,05 — comparison with rats of control group (1-st group).
2) # — p<0,05 — comparison with rats which were administered with ECH
(2-nd group).
3) *— p<0,05 — comparison in one group rats in different days of the study.
4) * — p<0,05 — comparison with rats which were administered with ECH and EP
extract (5-nd group) and rats which were administered with ECH and thiotriazoline (6-nd

group).

Conclusions
1. There are disorders in the state of the wall of the duodenum in rats after

epichlorohydrin long-acting. Epichlorohydrin causes decreasing the thickness of the duodenal
mucosa. The expressiveness of the changes decreases over time.

2. Extract of Echinacea purpurea, as well as thiotriazoline, cause an increase in the
thickness of the duodenal mucosa of rats on which epichlorohydrin did not act. The growth of
the thickness of the mucous membrane in the case of the use of thiotriazoline is more
expressiveness and long.

3. The use of Echinacea purpurea extract on the background of action of
epichlorohydrin results in a reduction of the expressiveness and duration of decreasing in the
thickness of the duodenal mucosa induced by the action of epichlorohydrin.

4. The use of thiotriazoline in conditions of epichlorohydrin administration reduces the

expressiveness and duration of decreasing the thickness of the duodenal mucosa that arose
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under the action of epichlorohydrin. These effects of thiotriazoline are more expressive than

the similar effects of Echinacea purpurea extract.
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