~ 64 ~ B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurterty imeHi Tapaca lllesueHka [ISSN 1728-3817

A. Markevych, PhD student., L. Bogun, PhD., O. Harchenko, PhD
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,

K. Kudryavtsev, PhD

Lomonosov Moscow State University, Moskow, Russia

EFFECT OF LOW MOLECULAR WEIGHT ORGANIC COMPOUND SODIUM 2-(2-HYDROXYPHENOXY)ACETYL)-
L-PROLINATE ON RAT GASTRIC SECRETION STIMULATED BY CARBACHOL

Tto investigate the effects of low molecular organic compound (LMOC) on gastric acid secretion (GAS), pepsin output and the activity of H+,K+-
ATPase in the conditions of carbachol stimulation. GAS stimulated by carbachol was measured by method of isolated perfused stomach, pepsin
output was analyzed by colorimetric method for 120 minutes and the activity of H+,K+-ATPase was assessed spectrophotometrically by the level of
anorganic phosphate on 20 white laboratory rats. GAS, pepsin output and the H+K+-ATPase activity were decreased under the carbachol
stimulation after injection of LMOC. LMOC decreases the gastric acid and pepsin secretion in terms of carbachol stimulation. The inhibition of

H+,K+-ATPase activity is considered as mechanism of antisecretory property of LMOC.
Keywords: low molecular weight organic compound, stimulated secretion, hydrochloride acid, pepsin, H',K*-ATPase.
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AMINOTRANSFERASE ACTIVITY IN RAT BLOOD SERUM
UNDER MALIGNANT GUERIN'S CARCINOMA GROWTH UPON TREATMENT
WITH ANTIOXIDANT DRUG "GRIN"

The malignant growth of Guerin's carcinoma was shown to induce increase of aminotransferases' enzymatic activities. It was
established that introduction of the antioxidant substance "GRIN" led to normalization of aminotransferases' activities in blood
serum and also had essential inhibitory effect on the tumor growth.
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Introduction. Annually there are nearly 6 million new
registered cases of malignant disease all over the world.
Meanwhile uterine cancer (adenocarcinoma) is a
widespread disease among women ranking 4™ place after
breast, skin, and gastrointestinal cancers.

The rate of uterine cancer incidence increases steadily.
In Ukraine, this value is 26.4 per 100,000 population.
Women are starting to get sick at the age of 40-54 years
old, the peak of the disease occurs at the age of 60-64
years [1,2]. At the present time Guerin's carcinoma (GC) is
known to be an optimal model of this pathology for
research. GC is a strain of modified cancer derived from
the rat spontaneous adenocarcinoma.

Nowadays natural substances are proved by
experimental and clinical studies to be promising in
combination therapy of cancer. Drugs increasing antitumor
resistance, preventing metastasis development and cancer
recurrence, attenuating chemotherapy toxicity are of
particular interest. So use of drugs that have ability to
normalize physiological antioxidant system and increase
resistance to malignization is important for oncology [3, 4].

Biochemical parameters of animal and human
organisms are known to change under tumor growth [5]. So
the aim of the research was to reproduce experimental
model of adenocarcinoma and to determine activities of
aspartate aminotransferase (AST, EC 2.6.1.1) and alanine
aminotransferase (ALT, EC 2.6.1.2) in rat blood serum
under tumor growth in condition of studied substance
"GRIN" administration.

Blood serum activities of hepatic enzymes AST and ALT
are known to be informative characteristics of pathological
process because the liver plays a major role in metabolism
and is involved into dysfunction of an organism under tumor
growth. Herewith AST and ALT values indicate the effect of
test substances under malignization [6,7].

Materials and methods. The experiments were
conducted on 130 female white rats with weight 180 + 20 g,
which were kept on the standard vivarium diet. GC
obtained from donor rats was inoculated to the animals by
subcutaneous injection (20% suspension of tumor cells in
0.9% NaCl) in rat hindlimb [8].

Some animals had been treated daily with the studied
substance at various doses for 23 days after tumor
transplantation. The animals from control group were
administered with 1 ml of 0.9% NaCl. At the 7" day after
inoculation tumor volume had been measured for period till
25" day. The animals were decapitated under light ether
anaesthesia on the 23" day after tumor transplantation.

To obtain rat blood serum peripheral blood was kept in
thermostat for 40 min at 28°C and then underwent
centrifugation at 2500g for 30 min [9].

Enzymatic activities were measured using the
biochemical analyzer "Humalyser 3000" with kits for
colorimetric determination of AST and ALT activities and
were expressed as equivalent units per liter (EU/L) [10].

Statistical analysis was performed using software for
statistical analysis in Microsoft Excel. Unpaired Student's t
test was used to compare values of different groups, and P
values < 0.05 were considered to be significant [4].

Results and discussion. Treatment with drugs
normalizing physiological antioxidant system and
increasing resistance to malignization is important in
medicine and represents one of the directions of complex
oncology research [11, 12]. The substance "GRIN"
designed by "World grinization system" company (Ukraine)
is a powder form of the purified protein fractions from the
Far-Eastern Holothurian and the worm culture made by
special multistage, non-enzymatic, low temperature
technology, that allows to avoid denaturation of proteins, to
increase their bioavailability, and to retain their globular
state with preservation of nuclear DNA's regulatory
peptides and their functional properties.

The first step of investigation was determining effect of
the substance "GRIN" on tumor growth in rats with inocu-
lated CG. The following results were obtained (Figure 1).

We found out that studied substance stabilized growth
of GC. Such effect was observed predominantly at 18" and
23" days after tumor inoculation in compare to GC control.
Average tumor volume was increased steadily reaching the
peak meaning at the 23" day. Administration with "GRIN"
in dose 200 mg/kg led to tumor volume decrease on 39.1%
in compare to tumor control (rats with GC).
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Comparing the dose effects of the substance "GRIN" on
rats with inoculated GC we concluded that the most effective
dose in our experiments was 200 mg/kg. The conclusion
was based on 2 criteria: index of tumor growth inhibition and
prolonging of lifespan in compare to control values.

Obtained results demonstrate expedience to research
biochemical mechanisms of the substance's effect. Blood
biochemical parameters are an integral characteristic
responsible for condition of an organism. Particularly
aminotransferases's activities are informative characteristics.
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Figure 1. Average volumes of Guerin's carcinoma (GC) in rats under studied substance "GRIN" treatment

* — P<0.05 compared to GC

The next stage of the study was determination of aminotransferases' (AST and ALT) activities in blood serum of rats

with GC under substance "GRIN" treatment (Figure 2, 3).
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Figure 2. AST activity in blood serum of rats with Guerin's carcinoma GC (EU/L) under substance "GRIN" treatment

* — P<0.05 compared to GC

Data presented reveal increase of AST activity in blood
serum of rats with GC about 5-fold at the 15" and 18" days
after tumor inoculation (from 37.1 + 0.12 to 200.6 + 0.6*
EU/L, and from 35.12 * 0.2 to 163.7 * 0.5 EUIL,
respectively), and about 3-fold (from 31.1 £ 0.1 to 109.1 %
0.1* EU/L) at the 23™ day compared to control. Meanwhile
AST activity in blood serum of rats with GC under "GRIN"
treatment was shown to change in a dose-dependent
manner. The doses 100 mg/kg and 200 mg/kg caused
gradual decline of AST activity at 18" and 23" days after

tumor inoculation comparing to rats with GC, while they
were approaching the normal values.

In groups of rats administered with the substance
"GRIN" in doses 100 mg/kg and 200 mg;/kg AST, activity
was decreased about 2-fold at the 23™ day after tumor
inoculation in compare to GC group (from 109.1 + 0.1 to
59.2 + 0.3* EU/L, and from 109.1 £ 0.1 to 53.1 £ 0.1* EUIL,
respectively) that may indicate functional recovery of liver,
heart and skeletal muscles.

ALT determination in rat blood serum under tumor
growth revealed following changes (Figure 3).
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Figure 3. ALT activity in blood serum of rats with Guerin's carcinoma (GC) under studied substance "GRIN" administration

* — P<0.05 compared to GC

ALT activity in blood serum of rats with GC was
increased about 3-fold at 15" and 18" days after tumor
inoculation (from 45.1 £ 3.13 to 137.1 £ 0.1 EU/L, and from
443 + 3.1 to 126.7 £+ 0.3 EUI/L, respectively), and 2-fold
(from 42.1 + 2.1 to 91.2 + 0.1* EU/L) at the 23™ day in
compare to control group meanings. Administration with
the studied substance "GRIN" in different doses (10 mg/kg,
100 mg/kg, 200 mg/kg) led to gradual changes of ALT
activity. The doses 100 mg/kg and 200 mg/kg caused 1.5-
2-fold decrease of ALT activity in blood serum at the 23"
day after tumor inoculation in compare to rats with GC
approaching to physiological normal value (from 91.2 £ 0.1
to 56.8 + 0.6%, and from 91.2 + 0.1 to 49.2 + 0.9%, re-
spectively). Stabilization of studied parameters in range
close to normal values was found, and differences between
groups were significant (P < 0.05). Essential changes in
AST and ALT activities were established. In the case of
rats with GC administered with the substance "GRIN" in
dose 200 mg/kg, significant attenuation of ALT and AST
activities were observed (P<0.01) in compare to tumor
control (rats with GC). We demonstrated the substance
"GRIN" inhibited tumor growth. Such effect was observed
predominantly at 18" and 23™ days after GC inoculation.
So, it was established that malignization led to
augmentation of AST and ALT activities in blood serum.
Meanwhile administration of the studied substance in
doses 100 mg/kg and 200 mg/kg resulted in attenuation of
investigated enzymatic activities with tendency to approach
the normal values. It occurred at the background of tumor
growth inhibition.

We suggest that changes observed had occurred as a
result of positive effect of the substance "GRIN" on blood
flow organs and microcirculation of the internal organs
and on prevention of catabolic reactions accompanying
cancerogenesis. Decrease of AST and ALT activities is
considered to follow the liver function recovery. It can be
realized by mechanisms involving inhibition of oxidative
reactions, stabilization of mitochondria functions, restore
of hepatocyte membrane structures by such compounds
of the natural substance "GRIN" as amino acids, vitamins,
peptides [13].

Conclusions. Decrease of GC average volume in rats
under administration with "GRIN" in different doses in
dynamics was established. Obtained results indicate the dose

200 mg/kg as the most effective. An administration of this
dose substance led to about 3-fold GC growth inhibitory.

AST and ALT activities were shown to increase in rat
blood serum under GC growth. Administration with the
natural substance "GRIN" led to decline of AST and ALT
activities in blood serum of rats with GC. The dose 200
mg/kg was determined to be the most efficient approaching
the enzymatic activities to control values.
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KuiBcbkui HauioHanbHUM yHiBepcuTteT imeHi Tapaca LlleByeHka, Kuis

AONHAMIKA AKTUBHOCTI TPAHCAMIHAS
NPU 3NNOAKICHOMY POCTI 3A YMOB BBEOEHHA AHTUOKCUOAHTHOIO "GRIN"

IMokasaHo 36inbweHHs1 hepMeHmMamueHoi akmueHocmi mpaHcamiHa3 npu 3710siKicHoMy pocmi. Bysio ecmaHoesieHo, Wo e8edeHHsI aHMUOKCU-
daHmHoezo npenapamy "GRIN" cnpusie Hopmani3ayii akmueHocmi mpaHcamiHa3 8 cuposamui Kpoegi, a mako) Mae icmomHy 2anbmieHy dito Ha picm

nyxauHu.
Knro4oei cnoea: 3nosikicHuli picm, mpaHcamiHasu, aHmuokcudaHm.

A. Paeukas, kaHa. 6uon. Hayk, A. MopraeHko, kaHA. 6uon. Hayk, T. Mwyk, acn., J1. OctanyeHko, A-p 6uon. Hayk
KuneBckuit HaumoHanbHbIW yHMBepcuteT uMeHu Tapaca LLleBueHko, Kues, YkpauHa

AWHAMUKA AKTUBHOCTU TPAHCAMWHAS NPU 3IOKAYECTBEHHOM POCTE
B YCNoBUAX BBEAEHUA AHTUOKCUMOAHTHOM "GRIN"

lMokasaHo ysenuyeHue ghepmMeHmMamueHol akmugeHOCMuU mpaHcamMuHa3 npu 3Jj10Kka4yecmeeHHoM pocme. Bbino ycmaHoeneHo, Ymo esedeHue
aHmuokcudanmHozo npenapama "GRIN" cnoco6cmeyem Hopmanu3ayuu akmueHOCMU MpaHCaMuHa3 8 CbIBOPOMKeE KPO8U, a MakKXe OKa3bleaso

mopmo3siuyee delicmeue Ha pocm onyxoJsu.

Knrovesble cnosa: 3noka4ecmeeHHbIl pocm, mpaHcaMuHa3sbl, aHmuokcudaHm.
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HauioHanbHuin meanyHum yHiBepcuteT im. O. O. Boromonbus, Kuis,

T. Cerepa, A-p 6ion. Hayk
KuiBcbkui yHiBepcuteT iM. Bopuca NpiHyeHka, KuiB

BUKOPUCTAHHA KYPAUYUX EMBPIOHIB 451 BU3HAYEHHA BIONOrNYHUX E®EKTIB,
CNMPUYUHEHMUX AI€I0 A3BECTY TA BYIMELEBUX HAHOBOJIOKOH

CmpykmypHa nodi6bHicmb 8yaneyesux HaHOBOJIOKOH ma 80JIOKOH azbecmy 6UK/IUKAE Ceplo3Hi xeusnroeaHHs u,0do ix 6e3-
neyHocmi. Bioomi Ha cb0200Hi OaHi npo dito a3becmy cmocyrombcsl nepesaxxHo AocidxeHb duxanbHoi cucmemu. Came momy
MU euKopucmarsnu Kypsidi eM6pioHu, w06 Mmamu 3mMo2y oyiHumu peakuii op2aHiaMy Ha Mamepianu Ha eeJlukill KinbKocmi KiimuH-
Hux nonynsayili. 3a pesynbmamamu OocidxeHHs1 eCmaHO8/1IeHo, w0 ameibonosull azbecm, sikuli Mae nNpPsiMi 80JI0KHA, cMaHo-
eumsb Halbinbwy Hebe3neky. Takox e AocidxeHHi NPodeMOHCMpPoO8aHoO, WO 8yasieyeei HAHOBOJIOKHAa NMOMeHUiliHO 30amHi no-

eodumu cebe sik amghibosioei 8osI0KHa.

Knroyoei cnoea: 6ionozivHi egpekmu, xpuzomusosuli azébecm, amghi6onoeutli azbecm, HaHOB0JI0KHa, KYpPsI4ili eMOPIiOH.

Bctyn. Ha cborogHilwHii AeHb B yCbOMY CBITi 3pocTae
yBara 0O pO3BWUTKY HaHoTexHonorin. OgHumu i3 Hawnepc-
NEKTUBHILUMX € BOMOKHUCTI BYyrneuesi HaHomaTtepianu.
BpaxoBytoun, wo obcarn ix BMPOOHMUTBA MOCTIMHO pPO3-
LUMPIOKOTBCSA, | Hagani OYiKyeTbCA TICHWI KOHTAKT MIOLUHM
Ta iHwux OGionoriyHux o6'eKkTiB i3 HaHo4yacTovkamu, BU-
BYEHHSA MOTEHUIMHUX PU3UKIB iX BUKOPWUCTaHHA po3rnsiaa-
€TbCH B AKOCTi O4HOro 3 nepLioveprosux 3asgaHb [1]. AHa-
noriyHa cuTyauisi, NpoTe 3 NPUPOLHMM BOJIOKHUCTUM MaTe-
pianom — a3bectom, cnocrepiranacb B MUHYIIOMY Yy 3B'A3Ky
3 /00 aKTUBHWUM BMNPOBAaKEHHSM Yy OyAiBHULUTBO Ta iHLUI
cchepn noACbKOI AignbHOCTI. EHTY3ia3m CBiTOBOI cninbHO-
TV Pi3KO BMaB Micns BUSBMEHHSA KaHLEPOreHHNX BriacTUBO-
cTen uboro marepiany. ToX LiNKOM 3aKOHOMIpHO, Lo BCe
Oinblwe pocnigHuKiB NpauiolTe Hag npobnemoro nopis-
HSAAHHA GionoriyHMx edbekTiB i BNacTMBocTen asbecTty Ta
BYIMeLEBUX HAHOBOJIOKOH — HaWGMMXYOro CTPYKTYPHOro
aHanora a3becTy cepef, HaHomaTtepianis [2].

Bigomi Ha cborogHi AocnigXeHHst HeraTMBHUX BMNUBIB
a36eCTy Ha >UBi OpraHiamMy CTOCYOTbCSl NEPEBAXXHO MHEB-
MOKOHIO3iB — XPOHIYHUX 3aXBOPIOBaHb NereHb, 3yMOBNEHNX
TpMBanum BouxaHHaM nuny. BeaxaeTbes, WO AOBXMHA Ta
¢dopma a3becToBOro BOSIOKHA BM3HA4alTb MOro i3nyHi
BNACTMBOCTI i GionoriyHy arpecuBHiCTb. Tak, BOMOKHa as-
6ecTy amdibonoBoro Tuny GinbL WinbHi, AOBri, NPaKTUYHO
He PpO34MHAKTBCA B KUCMoTax Ta OionoriyHux pignHax.
XpusoTunosuii a3bect BBaXalTb iHEPTHUM LLOAO XKMBUX
OpraHi3miB, OCKiNbkM Moro BorokHa "M'skwi" 3a amdibono-
Bi, PO34MHAIOTECA Yy GionoriyHMX pigvMHax, Kpaiie BuBO-
OATbCA 3 opraHiamy [3-5].

3 ornsay Ha BigMmiveHy cneundiky BMBYEHHSI NaToreH-
HOi Aii a3becTy, GiNblWiCTb BiAOMMX HaA CbOroAHi [ocni-
[OXXeHb LLOAO0 MOPIBHAHHSA Moro GionoriyHmMx BMnMBIB 3 BYr-

neueBMMU HaHOMaTepianaMmm CTOCYIOTbCS 3MiH Y Auxarnb-
Hin cuctemi [6]. MNMpoTe y niTepatypi 3ycTpivaloTbca nooau-
HOKi [JOKYMEHTYBaHHS1 (DaKTiB CMPOMOXHOCTI a3becTy npo-
HMKaTn 4Yepes GionoriyHi 6ap'epn, CPUYMHATM 3NOSKICHI
nepepoKEHHS Y LUITYHKOBO-KULLKOBOMY TpakTi [7], Y >iHO-
yin ctaTesi cuctemi [8], Ta BUKNMKaTK pak roptaHi [9]. Ons
BYINeLeBnX HAHOBOMOKOH TaKoX iCHYOTb 6eszanepeuyHi
nigTBEPIKEHHST TX BUCOKOI MPOHMKalo4oi 3gaTHOCTI, TO6TO
MOXIMBOCTi NErko MPOXoAWUTW Kpisb MeMbBpaHu KniTuH Ta
ponatu pisHi 6ionoriyni 6ap'epwn [10].

OTOX, HaronocMMo Ha BiACYTHOCTI HeobxiaHoro ob'emy
3HaHb Ta AOUiNbHOCTI PO3LWMPEHHsT chepu BUBYEHHS Gio-
noriyHnx edpekTiB, CNpuYnHEHMX Aieto a3becTy i Byrneue-
BMX HaHOMaTepianis.

Marepianu i meTogu.

EKCnepuMeHT 3aiiCHEHO Ha Kypsiunx embpioHax, iHKy-
6oBaHuXx 3 sieLb NiHii Xan-lNanH. Matepian 6yB po3gineHui
Ha YoTMpW rpynu:

| rpyna — iHTakTHa (M), O6'ekTn y rpyni (y KinbKOCTi
43 wTyK) iHKyOyBanuce 6e3 O6yab-IKOro 30BHILUHBOMO
BTPYYaHHS.

Il rpyna — ekcnepumentansHa (EM-A). O6'ektam (y Kinb-
KOCTi 19 WTyK) BBOAWIWN CYCMEH3ito BIOCYMICHOro AeKCTpaHy.

Ill rpyna — ekcnepumenTtansHa (EM-X). O6'ektam (y Kinb-
KocTi 19 LUTYK) BBOAMIIM CYCMNEH3Ii0 XPU3OTUIIOBOrO a3becTy.

IV rpyna — ekcnepumeHnTtaneHa (EM-A). O6'ektam (y Kinb-
KOCTi 29 LITYK) BBOAMNN cycneHsito amgibonosoro a3becry.

V rpyna — ekcnepumeHTansHa (EM-HB). O6'ektam (y Kinb-
KocTi 35 LUTYK) BBOAMNM CYCNEH3Iit0 BYrneLeBmx HaHOBOSTOKOH.

BukopucrtaHa 6GionorivHa mogenb pospobneHa 3a me-
Togukoto B.M. TepeweHko, nateHT YkpaiHn Ne49464.
OG'ektaM y eKkcrnepuMMeHTanbHUX rpynax Ha TpeTio [oby
iHKyOaLjii (TEpMiHN 3yMOBMEHi 3aKOHOMIPHOCTAMMW PO3BUTKY
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