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THE STUDY OF THE PHARMACOLOGICAL ACTION OF THE DRY
EXTRACT FROM PRUNUS DOMESTICA FRUITS ON THE MODEL
OF COMORBID FUNCTIONAL CONSTIPATION IN THE COMBINED
ALCOHOLIC LIVER DAMAGE IN RATS

The search for the most effective hepatoprotective agents is a topical issue of modern medicine. As a rule, the plant raw
material is a promising object for studying medicinal properties. Based on the literature data, we are interested in the
horticultural crop of Prunus domestica, the family Rosaceae, which is sufficiently cultivated and attracts attention by its
pharmacoeconomic component.

Aim. In the previous experimental studies, the Prunus domestica extract containing fibers was found to have the laxa-
tive, hepatoprojector and probiotic effects. The foregoing facts provided an opportunity to study the Prunus domestica
extract containing fibers for activity in comorbidization of some relevant pathologies and experimentally substantiate
the prospects of its application as a medicine of choice for constipation in patients with pathologies of the digestive
system.

Materials and methods. The study object was the dry extract from Prunus domestica fruits containing fibers. The experi-
ment was performed in stages. At the first stage, the experimental subacute alcoholic liver damage was caused in animals.
At the second stage of the experiment, functional constipation was modeled in animals. In the course of subacute hepa-
tosis and during the second phase of the experiment animals were introduced the test extract in the dose of 200 mg/kg
and the reference drug - a hepatoprotector Silybor in the dose of 25 mg/kg. At the second stage of the study, a laxative
Senadexin in the dose of 14 mg/kg was added to the therapy. All substances were introduced orally into the body of the
experimental animals. To assess the motor activity of the intestine, the method of Sagar et al, modified by Choi et al.,
was used. The motor activity of the small intestine was determined according to the corresponding calculation formula.
The functional state of the liver was assessed by the biochemical parameters in the blood serum: the total protein, urea
and ALT activity.

Results. The analysis of the experimental data has shown that the test extract exhibits a moderate laxative effect. In ani-
mals of the intact group, the relevant signs (a pronounced laxative effect) indicate the development of diarrhea, which
is not an adequate solution to the development of constipation. When using the extract from Prunus domestica fruits
during the whole period of the experiment the normalization of all indicators characterizing the intestinal motility
was observed. The analysis of the experimental data has demonstrated that the phytoobject studied has a soft laxative
effect, mainly due to the improvement of the intestinal motility. When studying the functional state of the liver against
the background of the introduction of the extract studied the positive changes in the content of markers of liver damage
(decrease in the urea concentration and decrease in the activity of ALT in the animal serum) were detected compared
to the control pathology group of animals No. 2.

Conclusions. The experimental data obtained on the study of the correlation mechanisms of the hepatoprotective and
laxative activity of the extract from Prunus domestica fruits containing fibers indicate the presence of a soft laxative ef-
fect that occurs by intensifying the intestinal motility, as well as the pronounced hepatoprotective action. These effects
of the extract studied were revealed when using it in the treatment of constipation against the background of the ex-
perimental subacute liver damage, thus not being inferior the effects studied in the complex application of the hepato-
protective and laxative reference drugs. The key conclusion is that the extract studied, in contrast to the reference drug
Senodexin, does not cause signs of diarrhea in its laxative effect, which can be a distinctive, positive feature in further
clinical studies. This herbal object can be promising and rational when using it with the single-stage complex therapy
as a hepatoprotective and laxative agent in the treatment of comorbid conditions in gastroenterology associated with
diseases of the liver and congestive intestinal phenomena.
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Bawap /Incaéap Ani Anv-Caxaati, /. B. /lumkin, I. B. CeHIoK
HayioHaavHull papmayesemuyuHull yHigepcumem

JocrnipxeHHs ¢apmakosIoriyHoi Jii cyxoro eKcTpakTy maoAiB CJIMBH Ha MojeJti
KOMOP6iAn30BaHOro GyHKIiOHAJILHOTO 3aNI0Py HA T/Ii KOMGiHOBAHOI0 a/IKOTOJIbHOTO YpaKeHH s
NeviHKM y mypiB

[Momyk HaGiIbII epeKTUBHUX reNaTONPOTEKTOPHUX 3aC06iB € aKTyaIbHOIO TPOGJIEMOI0 CydacHoi MeJULIMHU. K npa-
BUJIO, NIEPCIIEKTUBHUMHU o6’eKTaMu AJid BUBYEHHSA JIiKyBaJIbHI/IX BJIACTUBOCTEH € POC/IMHHA CUPOBHWHA. 31"i[[HO 3 JIiTe-
paTypHUMU JaHMMHU Hac 3allikaBuJia caioBa Ky/ibTypa CianBa foMauiHs (Jat. Prunus domestica), cimeiictBa Rosaceae,
AKa JOCTAaTHbO KYJIbTUBOBaHa i TakoX MpUBEpPTaE yBary CBO€E0 Cl)apMaKoeKOHOMi‘{HOlO CKJIaZJOBO1O.

MeTa gociaigKeHHd. Y nonepejHix eKCiepuMeHTaJbHUX JOCAIIKEHHAX eKCTpaKT CJIUBHU JOMaUIHbOI, [0 MiCTUTh
BOJIOKHA, 6y/IM BCTAaHOBJIEH] M0OC/1a6/1I0Ba/IbHUM, FeaTONPOTEKTOPHUM i pobioTuuHUM edekTH. BuliesasHayeHe Ha-
JlaJI0 MOKJIUBICTb JOC/AIIUTH eKCTPaKT CJIMBU JJOMAIIHbOI, 1[0 MiCTUTb BOJIOKHA, Ha aKTUBHICTb MPU KOMOPOiau3arrii



ISSN 1562-725X (Print) KLINIENA FARMACIA. — 2019. — Vol. 23, No. 2 ISSN 2518-1572 (Online) 7

KiJIbKOX BiZiIOBiAHUX NaTOJIOrIH | eKcepuMeHTa/lbHO O6GI'PyHTYBATH NepCclIeKTHBY HOro 3acTOCyBaHHS B IKOCTI 3a-
co6y BUOOpY NpH 3anopax y NalieHTiB 3 MAaTOJIOTiIMH TPaBHOI CUCTEMHU.

Marepiaau Ta MeTogu. OG’'€KTOM JOC/IiPKEHb 6YB 06paHUI CyXHUH eKCTPAKT M10AiB CJAMBH JOMALIHbO, 1110 MiCTUTh
BOJIOKHA. EKclleprMeHT poBOAUIIY NIoeTanHO. Ha nepiioMy eTani y TBApUH BUKJIMKA/IU eKClIepUMEHTa/bHE NMirocTpe
aJIKOTOJIbHE ypakeHHsI MevyiHKkU. Ha gpyromy etani ekcnepuMeHTy y TBapyH MoZe/foBaan GyHKIIOHAJIbHUH 3amop.
Y nepios nepe6iry niArocTporo renaTo3y Ta BOPOJOBX Jpyrol ¢pasu eKCiepuMeHTy TBAapUHAM BBOJUJIN A0OCIIHKY-
BaHUM eKcTpakT y f03i 200 Mr/kr i npenapaT NOPiBHSAHHSA BITYM3HAHUM renaTonpoTeKTOp CUIi60p ¥ A03i 25 Mr/KT.
Y npyriii ¢asi focrifikeHb TPUEAHYBAIN [I0 Tepamnii MPOHOCHUH 3aci6 ceHasekcuH y f1o3i 14 mr/kr. Yci cy6cTannii
BBO/IUJIM /10 OPTaHi3My HiJ0C/iJHUM TBapUHaM NepopasibHO. |1 OLiHIOBAaHHS PyXOBOI aKTUBHOCTI KUIIIEYHUKA BU-
KOPUCTOBYBaJIU MeToZ, Sagar et al., MogudikoBanuii 3a Choi et al. MOTOpHY aKTUBHICTb TOHKOTO KUIIEYHUKA BU3HA-
YaJIv 3a BiJJIOBiZIHOI0 PO3paxyHKOBOIO popMystoto. PyHKI[iOHATBHUN CTaH MeYiHKH OL[iHI0BaIH 3a 610XiMiYHMMH IT0-
Ka3HUKaMU B CHPOBATIi KpPOBi: BMICT 3arajibHOro 6i/ika, CEY4OBUHM i aKTUBHOCTI AJAT.

PesynbTaTH. AHasi3 eKclepMMeHTa/lbHUX JaHUX 0Ka3as, o JOCIi»>KyBaHUHM eKCTPaKT NPOsBJIsSE MOMIpHY MnocJa-
6J1I0BaJIbHY [Ii0. Y TBapHWH iHTAaKTHOI rpyny BiANoBiAHI 03HaKM (BUpa3HUH noc1aba0BaIbHUN edeKT) BKa3yOTh Ha
PO3BHUTOK Jiiapei, 1110 He € a/leKBAaTHUM BUPIlLlIeHHSM PO3BUTKY 3anopis. [[py BUKOpUCTaHHI eKcTpakTy m1oAiB CiuBu
JOMalIHbOI BIPOAOBXK YCbOTO Mepiofy eKCIIepUMeHTY CIlocTepirasacs HopMaJisalif yciX MOKa3HHUKIB, 110 XapaKTe-
PU3YIOTh MOTOPUKY KHIIEYHHKA. AHAJII3 eKCIIepUMEeHTaIbHUX JaHUX NT0KA3aB, 110 A0CTiHKyBaHUH GITOOG’EKT Hajae
NOMipHY MOCJa6JI0BaJbHY [i0 IepeBaXKHO Yepe3 MOoJIiNIIeHHss MOTOPUKHY KullleyHUKa. [Ipu gociimpkeHHi yHKLio-
HaJIbHOTO CTAHY MeYiHKU Ha TJ1i BBeZeHHS JOC/IKyBaHOT0 eKCTPAKTy CJIMBH JOMaIlIHbOI 6Y/IM BUSBJIEH] NO3UTHUBHI
3MiHM BMIiCTy MapKepiB MOLIKO/)KEHHS MeYiHKH (3MeHIIeHHS KOHLIeHTpaIlil CECY40BHUHH i 3HUKEHHS aKTUBHOCTI ANAT
y CUpOBaTLi KpOBi TBapUH) y MOPiBHAHHI 3 TPyINOI0 TBAPUH KOHTPOJIbHOI naToJiorii Ne 2.

BucHoBKU. OTpuMaHi eKcriepuMeHTa/IbHi 1aHi 3 BUBYEHHS KOpeJIsLiHHMX MeXaHi3MiB rernaTonpoTeKTOPHOI i mocJa-
6JII0BAJIbHOI aKTUBHOCTI eKCTPaKTy mao/iB CJMBHU JOMAIIHBOI, [0 MiCTUTh BOJIOKHA, CBilYaTh PO HAABHICTb MO-
MipHOr0 nocJ/1a6JI0BasbHOrO0 eQeKTY, AKUHN peai3yeThbCs 32 JONOMOTO0I0 IOCUJIEHHSI MOTOPUKHU KUILEYHUKA, a TAK0XK
PO HasIBHICTh BUPA3HOI renaTonpoTeKTOpHOI Ail. 3a3HavyeHi epeKTH JOCTiPKyBaHOT0 eKCTPAKTY BUSIBJIEH] IpH HOTo
BUKOPUCTAHHI y Tepanii 3anopis Ha TJIi eKCIepUMEeHTa/IbHOTO MiITOCTPOr0 ypakKeHHs Me4iHKHY, IPU [IbOMY He I0CTY-
MaYUCh JO0CAIKYBaHUM edpeKTaM NpU KOMIJIEKCHOMY 3aCTOCYBaHHI renaToONpPOTEKTOPHOrO i M0C/1a6/110BaIbHOTO
npenapariB nopiBHAHHs. KJIT0o40BHM BUCHOBKOM € TOU aKT, 1110 LOCTIKYBAaHU N eKCTPAKT, Ha BiMiHy Biz npenapary
NOPiBHAHHSA CEHOJEKCHUHY, IPU MToc/1ab0BalbHIN Horo Jii He BUK/IMKaB 03HaK Aiapei, 0 Moxke 6yTH BiAMiHHOIO,
MO3UTUBHOIO PUCOI0 JIS1 TOAAIbLIMX KJAIHIYHUX JJOCTiIKeHb. 3a3HaYeHUH y JOCIi>KEHHAX POCJIUHHUUN 06’EKT MOXKe
OyTH NMepCIeKTUBHUM i paljioHaJbHUM Y 3aCTOCYBaHHI 3 0JHOMOMEHTHOI0 KOMIIJIEKCHOIO Tepai€lo K renaTonpo-
TeKTOPHUH i mocabr0BasIbHUY 3aci6 npu JikyBaHHI KOMOPGiIAHUX CTaHIB y racTpoeHTepoJIorii, NoB’sA3aHUX i3 3a-
XBOPIOBAaHHSIMU MeYiHKU Ta 3aCTIMHUMU SIBUILAMU Y KULIEYHUKY.

Katouosi cnoea: nioau CvBY JOMALIHBOI; FeaTONPOTEKTOPH; KOMOPO6iAHMN GyHKIIOHAIBHUH 3amop; migroctpe
ypaKeHHS Ne4iHKH; ceuoBUHA; ANAT

Bawap /J»caéap Aau Anv-Caxaanu, /1. B. /leimkuH, U. B. CeHlok
HayuoHanvHblll hapmayesmuyeckuli yHugepcumem

UccneaoBanne ¢papMaKoIOTH4eCcKOro AelCTBUS CyXOro IKCTPaKTa mioAoB CJIMBBI HA MOJeIN
KOMOPGHU/JHOT0 GYHKIMOHAJIBHOTO 3a10pa Ha poHe KOMGUHHPOBAHHOTO AJIKOTOJIbHOTO
MOpaXKeHHUsI IEYEHH Y KPbIC

[Touck Han6osiee 3¢pPeKTUBHBIX reMaTONPOTEKTOPHBIX CPEACTB SBJISAETCS aKTyaJbHOW Mpo6JeMol COBpeMeHHOH
MeuiMHbL. Kak mpaBu/io, NepCrneKTUBHBIMU 06'bEKTaMU [1JIs1 U3Y4YeHHsI JieueGHbIX CBOUCTB sIBJISIETCS PACTUTEJbHOE
ceIpbe. McxoAst M3 IMTepaTypHBIX JAHHBIX HAC 3aMHTepecoBaJsia cafioBast Kyabrypa CiavBa goMaluHss (s1at. Prunus
domestica), ceMelicTBa Rosaceae, KoTopasi ;0CTaTOYHO KyJIbTUBHpYeMas], a TAK)Ke PHUBJIeKaeT BHUMaHUe CBoel dap-
MaKO3KOHOMMYECKOM COCTaBJISIOIEH.

Iles1b Mccief0BaHMA. B npe/iblIyIMX KCIIePUMEHTa/IbHBIX UCCIe0BaHUAX IKCTPAKT CIMBBI JOMAIHEH, KOTOPBIH cozep-
JKUT BOJIOKHA, ObIJIM YCTAaHOBJIEHBI C/1Ia6HUTeNbHBIH, FeNaTONPOTEKTOPHBINA U TPOOGUOTHYECKUH 9P deKThI. Bolrensso-
JKEHHOE /1aJ10 BO3MOXKHOCTb UCCJIe[0BaTh IKCTPAKT CJIMBBI JOMAlIHEH, COepKalliuil BOJIOKHA, HA aKTUBHOCTD IIPU
KOMOPO6U/U3al M1 HECKOJIBKHX COOTBETCTBYIOLIMX ATOJIOIMH U 3KCIIEPUMEHTaIbHO 060CHOBATb NIEPCIEKTHUBY €ro
NpUMEHEeHHs B KaueCTBe CPe/iCTBA BbIOOpA NPH 3aropax y NalueHTOB C NAaTOJOTUAMHU MHUIeBapUTETbHON CUCTEMBI.

MaTepuasibl U MeTOAbL. O6beKTOM HUCCIeJOBaHUM ObLJ BbIOpaH CyXOM sKCTPaKT /1008 CAMUBbI JoMallHEeH, cozep-
KaLMH BOJIOKHA. DKCIIEPUMEHT NPOBOJU/IM N03TaNHO. Ha mepBoM 3Tane y *KUBOTHbIX BbI3bIBAaJIM 3KCIIEPUMEHTAJIb-
HOE MOJ0CTPOE aJKOr0JIbHOE NOpaXKeHHe IeYeHU. Bo BTOPOM 3Tamne 3KCepUMEHTA y »KUBOTHBIX MOZEJUPOBAIN
bYHKIMOHAIBHBIN 3anop. B nepuo/ TeueHHs MoJ0CTPOro renaTo3a v Ha NPOTSXKEHUH BTOPOH dasbl IKCIepHMeHTa
’KMBOTHBIM BBOJJUJIM HCCJIeAlyeMbli 3KCTPAKT B fo3e 200 Mr/Kr ¥ npenapaT CpaBHEHHUsI OTeYeCTBEHHBIH renaTonpo-
TEKTOP CUJING0D B jo3e 25 Mr/Kr. Bo BTopoii ¢pase uccies0BaHUM NPUCOEUHSIN K TEPANIUU CTa0UTETbHOE CPEJICTBO
CeHa/IeKCHH B Jio3e 14 Mr/kr. Bce cy6eTaHIMK BBOAW/IN B OPIraHHU3M IIOZIOTIBITHBIX )KHBOTHBIX IIepOPaJIbHO. JlJIs OLleHUBa-
HUA IBUTaTe/IbHON aKTUBHOCTH KHILIEYHHKA HCII0JIb30BaIM MeTo/, Sagar et al, MogudumposanHbiii o Choi etal. MoTop-
HYI0 aKTUBHOCTb TOHKOT'O KHILIEYHUKA ONPe/eIsiiv [0 COOTBETCTBYIOIEHN pacueTHOH dpopmysie. DyHKLHOHATbHOE
COCTOSIHUE NeYeHH OLleHUBAJIM 110 GUOXMMHUYECKUM M0Ka3aTeJIM B CbIBOPOTKE KPOBU: COZlEPKAaHUM 0011ero 6eska,
MOYEBHHBI U aKTUBHOCTHU ANAT.

Pe3ynbTaThl. AHA/IN3 3KCIIEPUMEHTA/IBHBIX IAHHBIX I0Ka3aJl, YTO UCCIeyeMblH IKCTPAKT NPOSIBJISIET YMEPEHHOE CJIa-
6uTesbHOE JefcTBUE. Y )UBOTHBIX MHTAKTHOM IPYIIbI COOTBETCTBYIOIIME TPU3HAKH (BbIPaXKEHHBIH C/1abUTeIbHBIN
3¢ deKT) yKas3bIBaIOT HA pa3BUTHe AUapeH, UTO He sIBJISIeTCs aJleKBaTHBIM pellleHHeM pa3BUTHA 3amopoB. [Ipy ncnosib-
30BaHMU 3KCTPaAKTa 110708 C/IMBBI IOMALIHEeH Ha TPOTSXKEHUH BCEr0 Iepro/ia SKCIIepUMeHTa HabJ1r0ja1acb HOpMasiu-
3alMs BCeX N0KasaTesed, KOTOpble XapaKTePU3y0T MOTOPUKY KHIIEYHHKA. AHA/IU3 3KCIIePUMEHTA/IbHbIX JaHHbBIX
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[I0Ka3aJl, YTO UCCIeyeMblid GUTOOGBEKT OKA3bIBAET MSTKOE C/Ia6UTEbHOE JefCTBHE TPEUMYIIECTBEHHO Yepes ylyy-
IIeHHe MOTOPUKHU KHUIIeYHUKa. [Ipy nccieoBaHUM GYHKIMOHATBHOTO COCTOSIHUSA NeYeHU Ha GOHe BBEJEHUS UC-
ciepyeMoro akcTpakTa CAMBBI JoMallHeH 6bLTH 06GHAPYKEeHBI [T0JI0KUTEeJIbHbIe H3MeHEeHHs] COZlep’KaHNsl MapKepoB
MOBpEX/IeH!s Te4eHH (YMeHbllIeHHe KOHLIEHTPalMd MOYEBUHbBI U CHHXKeHHe aKTUBHOCTH AJIAT B CbIBOPOTKE KPOBU
»KUBOTHBIX) B CDABHEHHHU C TPYNIION dKUBOTHBIX KOHTPOJIbHOM naTosioruu Ne 2.

BbIBoABI. [los1yyeHHbIE 3KCTIEPUMEHTA/IbHbIE JaHHbIE 10 U3YYEHUIO KOPPEJISAIIMOHHBIX MEXaHU3MOB relnaTonpoTeK-
TOPHOU U CJIAGUTENIbHOM aKTUBHOCTEN 3KCTPaKTa M10/j0B CIMBbI JOMALIHEH, CoJlepKalliiii BOJIOKHA, CBUJETENbCTBYIOT
0 HQJINYUHU MSATKOTO CJ1a6UTeNbHOro 3¢ deKTa, KOTOPBIM peasn3yeTcs C MOMOIIbIO YCUIeHUS] MOTOPUKH KHILIeYHHKa,
a TaK)Xe 0 HAIMYUHU BBIPAXKEHHOT'0 FeNaTONPOTEKTOPHOIO AeHCTBUs. YKa3aHHble 3P PEKThI UCCAEeAYEMOTO IKCTPAK-
Ta BBISIBJIEHBI IPU UCIO0JIb30BAHUU €0 B Tepaluy 3alopoB Ha GpOoHEe IKCIEPUMEHTAILHOTO MOA0CTPOTO MOPaXKeHUsI
MevYeHH, IPY 3TOM He yCTynasi u3ydaeMbIM 3ppeKTaM MpH KOMIIJIEKCHOM TPUMeHEHUH IellaTONPOTEKTOPHOTO U CJ1a0H-
TeJIbHOTO MPenapaToB cpaBHeHHUs . KiitoueBbIM BbIBOZOM SIBJISIETCS TOT QAKT, YTO UCCJIEAYEMBIH IKCTPAKT, B OTJIU-
YHe OT mpernapaTa CpaBHEHHUs CEHO/IEKCUHA, IIPU CIaGUTEIbHOM ero JIeCTBUH He BbI3bIBaJl IPU3HAKOB JJUAPEU, UTO
MOJKET OBbITb OTJIMYUTEbHOU, TOJIOXKUTENbHOU YePTOU MPH TaIbHEHRIITNX KJIMHUYECKUX UCCIeloBaHuUsAX. [JJaHHBIN pac-
TUTEJIbHBIA 0GBEKT MOXKET ObITh MIEPCIIEKTUBHBIM U PALIMOHA/IbHBIM B IPUMEHEHUHU C OJJHOMOMEHTHON KOMILJIEKCHON
Tepanuel Kak renaTONPOTEKTOPHOE U CJIa0UTEeJIbHOE CPECTBO MPH JIeYeHUH KOMOPOUAHBIX COCTOSTHUH B TacCTPO3H-
TEPOJIOTHUH, CBSI3aHHBIX C 3a00JIeBaHUAMU II€YEHU U 3aCTOMHBIMHU SIBJIEHUSIMU B KUIIEUHUKE.

Knatouesvle cioea: nnospl C/MBbI JOMALIHEH; TeNaTONPOTEKTOPbI; KOMOPOUAHBIM GYyHKIMOHAIBHBIH 3aI10p; MOAOCTPOE
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he search for the most effective hepatopro-

tective agents is a topical issue of modern
medicine. As a rule, the plant raw material is a pro-
mising object for studying medicinal properties [1].
Based on the literature data, we are interested in
the horticultural crop of Prunus domestica, the fa-
mily Rosaceae, which is sufficiently cultivated and
attracts attention by its pharmacoeconomic com-
ponent [2, 3].

In the previous studies, the qualitative and quan-
titative chemical composition of the Prunus domes-
tica fruits was determined. The presence of an-
thocyanins, rutin, gallic acid, sugars, organic acids
(malate, citrate, chlorogenic, neochlorogenic, car-
boxylic acids), dietary fibers and hydroxycinnamic
acids in the raw material was proven. [4-7].

Since in the previous experiments the dry ex-
tract from Prunus domestica fruits containing fiber
(DECF) demonstrated the presence of both the he-
patoprotective and laxative effects, it was expedi-
ent to study its activity in comorbidization of some
relevant pathologies and experimentally substan-
tiate the prospects of its application as a medicine
of choice for constipation in patients with patholo-
gies of the hepatobiliary system [8, 9].

It should be noted that functional constipation
is often observed in patients with liver disease, na-
mely alcoholic and non-alcoholic fatty liver disease,
liver toxicity, liver failure, liver fibrosis and cirrho-
sis; in turn, this constipation is a factor in the pro-
gression of the underlying disease and adversely af-
fects on the quality of life of such patients [10-13].

Materials and methods

Experimental animals. The study was conducted
on 40 white non-linear male rats with the body
weight of 200-220 g randomized to minimize dif-
ferences in the body weight according to the EU
Council Directive 2010/63/EU on compliance with
the laws, regulations and administrative provisions
of the EU Member States on the protection of ani-
mals used for experimental and other scientific pur-

pose [14]. Prior to the experiment, the animals were

kept under standard conditions in the Central Re-

search Laboratory of the National University of Phar-
macy (NPhU) in natural daylight and day-night mode

with free access to water and food [15].

The experiment design. Animals were evenly di-
vided into 5 experimental groups (n=8) according
to the following design scheme of the experiment:
¢ the first group - animals without any pathology

during the experiment (intact control (1C));

¢ the second group - animals without liver pa-
thology at the first stage of the experiment, but
induced functional constipation at the second
stage (control pathology No. 1 (CP-1));

¢ the third group - animals with induced liver
pathology at the first stage of the experiment
and induced functional constipation at the second
stage (control pathology No. 2 (CP-2));

¢ the fourth group - animals with induced liver
pathology at the first stage of the experiment
and induced functional constipation at the se-
cond stage (test group). As treatment within the
experiment these animals received DECF;

o the fifth group - animals with induced liver pa-
thology at the first stage of the experiment and
induced functional constipation at the second
stage (reference group (RG). As a treatment the
animals received Silybor as a hepatoprotector
and Senedaxin as a laxative.

At the first stage of the experiment the experi-
mental subacute combined alcoholic liver damage
was induced in animals of the corresponding ex-
perimental groups. Animals from the correspon-
ding groups, in which the pathology was modeled,
were subcutaneously injected 50 % oily solution
of tetrachloromethane in the dose of 4 ml/kg for
4 days, followed by the intravenous injection of 40 %
aqueous ethanol solution in the dose of 13 ml/kg
in 3 hours. During the induction of this model the
hepatoprotectors studied were administered 1 hour
before the introduction of hepatotoxins. Synergy
with combined administration of tetrachloromethane
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and ethanol allows inducing a steady damage of the
liver parenchyma, which is similar to chronic alco-
holic hepatosis, in the short term [14, 15]. The ad-
vantage of the subacute liver damage model com-
pared to the chronic and subchronic ones in this
case is in avoiding alcohol-associated diarrhea with
the prolonged use of ethanol, which could affect the
interpretation of the results of the second stage of
the experiment [16].

During the second stage of the experiment, func-
tional constipation was induced in animals by daily
intragastric administration of loperamide hydrochlo-
ride (PhC “Zdorovya”, Ukraine) in the dose of 3 mg/kg
for 6 days 1 hour prior to the introduction of the
test samples. Loperamide-induced retention of fe-
ces in the large intestine in rats is equivalent to
the state of spastic constipation and corresponds
to functional constipation with a decrease in peri-
stalsis and absorption of fluid in humans [17, 18].

During induction of subacute hepatosis and the
second stage of the experiment animals were treated
with hepatoprotectors, which were administered daily
for 10 days at 10:00-11:00. As in the previous ex-
periments, the hepatoprotector Silybor (PhC “Zdo-
rovya”, Ukraine) was used as a reference drug in
the dose of 25 mg/kg, which was equivalent to ED,,
of this medicine [19]. Since in the previous studies
the maximum hepatoprotective effect of DECF was
demonstrated in the dose of 200 mg/kg, in this ex-
periment a similar dose was used to obtain both
specific effects. At the second stage of the experi-
ment the rats of the reference group received adi-
tionally Senadexin (PHC “LUBNIFARM”, Ukraine) in
the dose of 14 mg/kg (calculated with reference to
the content of calcium sennosides A and B). The ani-
mal-equivalent dose was calculated from the aver-
age daily dose for humans, the interspecies weight
difference, and the body surface area [20]. Taking
into account the lack of data on the drug interaction
of both reference drugs both samples were admin-
istered within one period (10.00-11.00) in order to
maintain equal conditions of the experiment; how-
ever, due to the phased introduction of medica-
tions between receiving drugs it took 30 minutes.
In addition, such administration regimen allows us
to reproduce the peculiarities of the patients’ com-
pliance in polypragmasy against the background of
comorbid states [21].

All drugs studied in this experiment were dis-
solved or suspended in 1 ml of purified water and
injected with a special metallic enteral probe.
Animals of control groups received the correspond-
ing amount of physiological saline solution.

On day 5 of the administration of loperamide
fecal boluses of rats were collected, and their pa-
rameters were determined. The day before, ani-
mals were placed in individual cages with free ac-
cess to food and drinking water according to the

hygienic requirements of the experiment. After col-
lecting feces from each animal the day before the
average number was calculated, and the moisture
content was determined. Boluses were dried in a
dry oven until a complete evaporation of moisture.
The percentage moisture content was calculated
according to the formula:

C, (%) =[M,, - M,) / M,,] x 100,

where C - is the fecal water content, %;
M,, - is the fecal wet mass, g;
M, - is the fecal dry mass, g.

18 hours before the last administration of the
drugs studied animals were deprived of free access
to food, but consumption of drinking water remained
ad libitum. To assess the motor activity of the in-
testine in rats, the method proposed by Sagar et al,,
modified by Choi et al., and adapted for this species
of laboratory animals [17, 22] was used. In 10 min
after the last administration of the samples all ani-
mals were given a black contrast mass in the form
of 3 % suspension of activated charcoal in 0.5 %
aqueous methylcellulose solution of 1 ml per animal.

In 30 min after the introduction of the contrast
mass animals were euthanized by decapitation un-
der inhalation anesthesia, their blood was collected
to obtain the serum, the body was dissected, and
the small intestine was removed from the pyloric
sphincter to the caecum. The intestine was unfold-
ed into a straight line, its total length, as well as
the distance that the contrast mass passed, were
measured. The motor activity of the small intestine
was determined by the percentage indicator of the
distance of the contrast mass accumulation accord-
ing to the formula:

Ly, (%) = (L, / L) x 100,

where L,, - is the indicator of the relative distance
that the contrast mass passed, %;

L, - is the total length of the small intestine, cm.

L, - is the path passed by the contrast mass along
the intestine, cm.

Together with this, the colon was removed in
animals, and the total number of fecal boluses re-
mained in the lumen of the intestine was measured.

The condition of the liver was assessed by bio-
chemical parameters in the blood serum - the con-
tent of total protein, urea, and alanine aminotrans-
ferase (ALT) activity were determined. These indi-
cators allow assessing the functional state of the liver
in relation to its main functions (protein synthesiz-
ing, detoxifying), as well as the degree of damage.

The content of total protein in the serum was
determined quantitatively by the Biuret method
using the standard set of reagents “Total protein
(Biuret with a calibrator)” HP010.01 (“Filitsit-Dia-
gnostika”, Ukraine) according to the instructions
for use.



10 ISSN 2518-1572 (Online)

KAIHYHA PAPMALIA. —2019. - T. 23, Ne 2

ISSN 1562-725X (Print)

Table 1

Parameters of the daily defecation of the experimental animals with subacute liver
damage against the background of loperamide-induced constipation (day 5), M+m

. _ The number The fecal wet The fecal dry
Experimental group (n=8) % of water
of fecal boluses mass, g mass, g

Intact control 32.1£3.2 6.51£0.64 3.98+0.44 39.50+2.27
Control pathology No. 1 21.5+2.6* 4.48+0.29*% 3.31+£0.21 25.93+1.31*%
Control pathology No. 2 18.5+2.3* 5.01+0.35 3.70+0.29 26.43+1.48*
DECF, 200 mg/kg 29.8+3.5* 5.84+0.58 3.88+0.43 33.00+2.67**
Silybor, 25 mg/kg + 40.9+4.0%%/# 13.69+1.38%*x/t 4.43+0.51 67.61+£1.28%/%%/
Senadexin, 14 mg/kg

Notes:

1) * - probable differences in relation to animals of the intact control group (p<0.05);
2) ** — probable differences in relation to animals of the control pathology group No. 1 (p<0.05);
3) # - probable differences in relation to animals of the control pathology group No. 2 (p<0.05).

The content of urea in the serum was determined
by the diacetylmiooxime method using the stan-
dard reagent set “Urea-D (Diacetylmiooxymium
with a calibrator)” HP018.01 (“Filitsit-Diagnostika”,
Ukraine) according to the instructions for use.

The activity of ALT was determined by the co-
lorimetric method using the standard set of reagents
“ALT-KIN (kinetic method)” HP001.02 (“Filitsit-Dia-
gnostika”, Ukraine) according to the instructions
for use.

The experimental data were processed by the
standard program package “Statistica 6.0” using the
ANOVA (t-criterion) algorithm for dispersion ana-
lysis. Verification of samples for normality and com-
parative a posteriori analysis were performed within
the framework of the program algorithm [23].

Results and discussion

The use of loperamide hydrochloride in the dose
of 3 mg/kg for 5 days resulted in virtually identical
disorders in the work of the digestive tract in healthy
animals (CP-1 group) and in animals with subacute
alcoholic liver damage (CP-2 group). All animals in
these groups experienced functional constipation,
which was reflected in a decrease in the number
of bowel movements per day - indicating inhibi-
tion of the intestinal motility, and the percentage of
water in fecal boluses - indicating inhibition of ab-
sorption and/or increased water secretion in the
intestinal cavity (p<0.05 versus the intact control).

When studying the effect of DECF on the defe-
cation parameters in animals it was demonstrated
that the test sample had a marked laxative effect
without provoking secretory diarrhea. After applica-
tion of the drug for 4 days against the background
of induction of liver damage and for 5 days on the
background of the introduction of loperamide all
the defecation parameters studied probably did not
differ from the similar values in the group of the
intact control (p<0.05, Tab. 1).

In the reference group the introduction of Si-
lybor in the dose of 25 mg/kg and Senodexin in the
dose of 14 mg/kg to animals significantly changed
the defecation parameters. The results obtained in
this group indicate an expressive laxative effect (ap-
parently due to Senodexin). The combined thera-
py in rats in the reference group significantly in-
creased the number of defecations compared to
animals of the control pathology No. 1 and control
pathology No. 2 groups. At the same time, the over-
all average mass of fecal boluses, in particular due
to the increased fluid content (p<0.05 versus the
intact control), excessively increased. It should be
noted that the fecal masses in animals of the refe-
rence group were poorly formed and difficult to se-
parate. The signs registered in animals of the refe-
rence group indicate the constipation correction due
to the development of secretory diarrhea, which is
not an optimal solution to the problem of the con-
stipation development (Tab. 1).

In the experimental study of the parameters of
the gastrointestinal motility it was shown that lop-
eramide probably suppressed motility in the small
intestine and caused the retention of the fecal masses
in the large intestine in the groups of the control pa-
thology No. 1 and control pathology No. 2. It should
be noted that the combination of model patholo-
gies into a complex disorder contributed to the mo-
derate unlikely suppression of peristalsis compared
to the isolated model of constipation. This fact cor-
relates with the literature data [10] (Tab. 2).

The use of DECF in the dose of 200 mg/kg
throughout the experiment contributed to the nor-
malization of all indicators of the intestinal motili-
ty studied, which did not statistically differ from
the similar parameters in the intact control group
(p>0.05). In this case, according to the experimen-
tal data, it is obvious that the extract under re-
search exhibits a mild laxative effect, mainly due to
the improvement of the intestinal motility (Tab. 2).
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Table 2

Parameters of the intestinal motility (30 min) of the experimental animals with subacute
liver damage against the background of loperamide-induced constipation, M+m

Experimental group
(n=8)

The total length
of the small intestine,

The distance that
the contrast mass

The indicator of the
relative distance that
the contrast mass

The number of fecal
boluses in the colon

cm passed, cm passed, %
Intact control 102.34+2.87 71.41+3.48 69.70+2.66 4.00+0.60
Control pathology No. 1 100.35+2.95 54.66+2.41% 54.41+1.50% 6.63+0.60*
Control pathology No. 2 104.25+3.82 50.25+2.15* 4833+1.57* 5.88+0.58*
DECF, 200 mg/kg 100.63+2.95 68.51+4.32%*/ 67.91+3.33**/ 3.63+0.50%*/*
Silybor, 25 mg/kg + 103.50+2.93 63.65+3.27%*/ 61.58+2.84%/**/# 1.88+0.40%/**/#

Senadexin, 14 mg/kg

Notes:

1) * — probable differences in relation to animals of the intact control group (p<0.05);
2) ** — probable differences in relation to animals of the control pathology group No. 1 (p<0.05);
3) # — probable differences in relation to animals of the control pathology group No. 2 (p<0.05).

The combined therapy with a hepatoprotector
and Senadexin also contributed to the improvement
of the gastrointestinal motility. However, at the same
time, the average indicator of the relative distance
that the contrast mass passed through the small in-
testine was less than in the intact control, and a sig-
nificantly smaller number of residual fecal boluses
in the lumen of the large intestine were recorded.
On the one hand, it may indicate episodic diarrhea
against the background of motility inhibition in the
small intestine, which is observed in some patients
with liver cirrhosis [10]. On the other hand, the
less motility of the small intestine may be due to
the development of manifestations of tolerance to
sennosides, and it is a characteristic feature of the
long-term therapy. In addition, the probable cause
may be an increase in the content of loperamide in
the blood because of greater depression of the liv-
er function. In any case, the mitigating effect of this
therapy was characterized by the increased secre-
tion and decreased reabsorption of the fluid in the
large intestine; thus, secretory diarrhea (by the ac-

tion of Senodexin) compensated for constipation.
This was indicated by the most probable decrease
in the number of fecal boluses in the lumen of the
large intestine, even compared to the intact animals
(p<0.05), among all groups. In addition, it should
be noted that the fecal masses in the large intes-
tine of the reference group was amorphous, poorly
textured and formed; they were separated only by
peristalsis zones, which was also a functional sign
of diarrhea (Tab. 2).

When studying the functional state of the liver
by biochemical indicators it was demonstrated that
double pathology contributed to a significant dis-
order of the protein synthesizing and detoxifying
functions of the liver, which in turn, led to hepatocyte
cytolysis. It should be noted that the use of lopera-
mide in the isolated control pathology group No. 1
did not lead to these severe disorders of the liver,
but the urea content in the serum of these animals
was significantly higher than in the intact control
(p<0.05). The experimental data obtained correlate
with the data concerning the partial excretion of

Table 3

The content of markers of the general functional state of the liver in the serum of rats with
subacute liver damage against the background of loperamide-induced constipation, M+m

Experimental group (n=8) Total protein, g/L Urea, mmol/L ALT, mkkat/L
Intact control 73.14+£4.10 6.78+0.32 0.61+0.03
Control pathology No. 1 65.10+2.44 8.35+0.21* 0.63%0.06
Control pathology No. 2 57.28+1.68%** 13.92+0.53%/** 1.55+0.10%**
DECF, 200 mg/kg 68.65+2.41% 9.18+0.69** 0.93+0.08*/**/#
Silybor, 25 mg/kg + Senadexin, 14 mg/kg 66.08+2.23" 10.93+0.60%/**/# 1.10£0.09%/**/#

Notes:

1) * - probable differences in relation to animals of the intact control group (p<0.05);
2) ** — probable differences in relation to animals of the control pathology group No. 1 (p<0.05);
3) # — probable differences in relation to animals of the control pathology group No. 2 (p<0.05).
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urea with feces and sweat (in addition to the main
pathway — with urine) [24]; thus, the total rate of its
excretion can decrease due to constipation (Tab. 3).

The combined therapy and monotherapy with
DECF probably contributed to the improvement of
the functional state of the liver, which was media-
ted through positive changes in the content of mar-
kers of liver damage in the serum (p<0.05 versus
the control pathology No. 2). However, it should be
noted that the hepatoprotective effect of DECF in
the dose of 200 mg/kg was more pronounced than
in the reference group, and it was already shown
in the previous experimental studies of hepato-
protective properties of different doses of the ex-
tract compared to Silybor in the dose of 25 mg/kg.

CONCLUSIONS

Thus, the experimental data obtained indicate
the presence of a soft laxative effect that occurs by
intensifying the intestinal motility, as well as the
pronounced hepatoprotective action in the dry ex-

tract from Prunus Domestica fruits containing fib-
ers in the dose of 200 mg/kg. These effects of DECF
were revealed when using it in the treatment of
constipation against the background of the experi-
mental subacute liver damage, and were not infe-
rior, and in some cases even surpassed, the effects
studied in the complex application of the hepato-
protective and laxative reference drugs. It is im-
portant that DECF in its laxative effect, in contrast
to Senodexin, did not cause signs of diarrhea in
animals, which could be a beneficial feature of this
drug for further clinical application. This herbal ex-
tract has shown that it can become a promising al-
ternative to the single-stage complex therapy with
plant hepatoprotectors and laxatives; it will avoid
polypragmasy in the treatment of comorbid condi-
tions in gastroenterology associated with diseases
of the liver and congestive intestinal phenomena.
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