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BMJINB ETAHOJTY HA BIOMNMPOLAYKTUBHICTb, ®OTOCUHTE3 TA ANXAHHA
MIKPOBOOOPOCTI CHLAMYDOMONAS REINHARDTII

Hesiki opzaHi4Hi cnonyku 30amui 3Ha4yHO cmumynroeamu picm o8HOKNiIMuHHOI 3eneHoi eodopocmi Chlamydomonas reinhardtii. Ceped Hux
HaliGinbw aKmMueHUMU cmMuMynissIMopaMu pocmy € ayemam i oOHoamoMHuii cnupm memaxos. Memotro 0aHoi po6omu 6ys10 8USYEHHS enuy Ha
npodykmueHicmsb C. reinhartdii iHwozo cnupmy — emaHony, sikuli Ipu 8 HyMPIiWHLOKIIIMUHHOMY OKUCHEHi mpaHcghopmyembcsi y ayemam. Ompu-
MaHi pe3ynbmamu rnokasasu, W0 emaHos1 CMUMyJIto€ OuXaHHS, MpPu2Hidye homocuHme3s i 3ynuHsie picm Kynbmypu. 3po6rieHuli BUCHOBOK, WO MpUYuU-
Horo 2anbmyeaHHs1 pocmy C. reinhartdii 6yno 3HuxeHHs1 pH cepedosuuwya KynibmueyeaHHs1 HaC/1i0OK OKUCHEHHST emaHosty o ouymoeol Kucsiomu.

Knro4oei cnosa : Chlamydomonas reinhardtii, pomocuHmes, duxaHHsi, emaHos, Mikcompogisi.
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BJIIMAHUE 3TAHOJIA HA BUOMPOAYKTUBHOCTb, ®OTOCUHTES3 U [IbIXAHUE
MUKPOBOLOOPOCIIN CHLAMYDOMONAS REINHARDTII

Hekomopsblie opeaHu4yeckue coeQuHeHUsi COCO6HbI 3Ha4YUmMesIbHO cmuMysiupogamse pocm oOHOKIIemo4Hol 3eneHoli eodopocau Chlamydo-
monas reinhardtii. Cpedu Hux Hau6osiee aKmueHbIMU CMUMYyJIIMoOpPaMu pocma sieJisiromcsi ayuemam u 0oOHOaMoOMHbIlU cnupm memadosn. Llensio
OdaHHolU pabombl 6b1/10 u3y4YeHue esusiHUsi Ha npodykmueHocmb C. reinhartdii dpy2o2o cnupma — amaHona, oKucsirou,e20csi 8Hympu K/1emok e
ayemam. Pesynbmambi nokasanu, 4mo amaHoJs1 cmumynupyem ObixaHue, nodaesisiem ¢homocuHmes u ocmaHasesiueaem pocm Kynbmypbl. CoenaH
8bI800, YMO MPUYUHOU MmopMoxxeHust pocma C. reinhartdii 66110 cHuxeHue pH cpedbi KynbmMueupoeaHusi 8 pe3ysibmame OKUCJ/IeHUsI 3maHosia 00 yK-
CYCHoOU Kucsiombl.

Knroyeenie cnoea : Chlamydomonas reinhardtii, pomocunme3s, ObixaHue, 3maHoJ1, MUKCOMPOgusi.

UDK: 616.33-002.44
0. Gadiliya, PhD student, M. Timoshenko, PhD,
K. Dvorschenko, PhD, L. Ostapchenko, Doctor of Science
Taras Shevchenko National University of Kyiv, Kyiv

THE INFLUENCE OF LOW MOLECULAR WEIGHT ORGANIC COMPOUNDS
ON ANTIOXIDANT DEFENSE SYSTEMOF THE GASTRIC MUCOSA
UNDER ETHANOL-INDUCED GASTRIC LESIONS IN RATS
It was investigated the preventive effect of low molecular weight organic compound (LMOC) on erosive and ulcerative lesions
in the gastric mucosa of rats caused by ethanol. It was found that prophylactic injection of this substance at a dose of 1 mg/kg

effectively protects the stomach from ethanol injuries. LMOC effectively restored the pro-/ antioxidant equilibrium by reducing
the intensity of lipid peroxidation in the gastric mucosa of rats after ethanol injection and increase ofsuperoxidedismutase,

catalase activityandactivity of glutathionesystem.

Keywords: ethanol-induced injuries, lipid peroxidation,low molecular weight organic compound.

Introduction. Gastric ulcer is a common disease af-
fecting many people worldwide [1]. The peptic ulcer, char-
acterize by mucosal damage, is predominantly caused by
Helicobacter pylori, antiplatelet agents such as acetylsali-
cylic acid [2], nonsteroidal anti-inflammatory drugs
(NSAIDs) such as oral bisphosphonates, potassium chlo-
ride, immunosuppressive medications [3], serotonin reup-
take inhibitors [4], alcohol consumption, and cigarette
smoking [5]. The ulcer disease may lead to upper gastroin-
testinal haemorrhage and perforation [6], which have high
morbidity and mortality rates [7]. Thus,the search of the
newnontoxic medications is very importanttoday. So the
aim of the work was to investigate the preventive effect of
low molecular weight organic compound (LMOC) on ero-
sive and ulcerative lesions in the gastric mucosa undere-
thanol-induced gastric lesions in rats.

Methods.The animals used in the study were bred and
kepton a standard diet in terms of accredited vivarium of
Educational and Scientific Center "Institute of Biology" Ta-
ras Shevchenko National University of Kyiv in accordance
with the "standard rules on arrangement, furnishing and
maintenance of experimental biological clinics (vivarium)".

The studywas carried out on 30 white laboratory Wistar
rats. The research was conducted in accordancewith the
Law of Ukraine dated 21.02.2006 Ne 3447-1V "On protec-
tion of animals from abuse" and the ethical standards and
rules of working with laboratory animals (Guide for the
Care and Use of Laboratory Animals, National Academy
Press, Washington DC, 1996) [8]. All animals selected for
the experiment were subjected to veterinary examination,

were acclimated for five days, and then randomly divided
into groups, numbered and marked appropriately.

For examine of the preventive actionof LMOC (sodium
2-(2-hydroxyphenoxy) acetyl)-L-prolinate)rats were divided
into 3 groups of 10 animal seach: 1%group was intact rats,
2" and 3" — rats, which had ethanol-induced ulcer at ion of
the gastric mucosa (GM). Rats of 2™ group were injected
with normal saline at a volume 2 mi/kg 30 minutes before
ulcerogenic factor action, they were the control for the 3™
group. Rats of the 3 group were treated with LMOC which
was injected at thedoseof 1 mg/kg(2 ml/kg of saline solu-
tion) 30 minutes before ethanol action (compound was syn
the size dat Lomonosov Moscow State University).

Erosive and ulcerative lesions of GM of rats in the 2™
and 3" groups were caused by intra gastric ethanol infu-
sion. After 1 hour from ethanol exposure the rats were
sacrificed.To assess the state of GM of rats after
ulcerogenic factor action stomach was removed, cutalong
the lesser curvature, turn mucous out and thoroughly was
hed with saline. The area and number of ulcers was meas-
ure dusing experimental gastroscope.

In the homogenateof GM of rats the content of lipid
peroxidation(LP) products(the concentration of hydrogen
peroxide, dien conjugates, thiobarbituric acid (TBA)- active
products and Shiff's bases) wasmeasured by standard
biochemical methods [9-12]. Antioxidant protection of the
GM under condition of ethanol administration was as-
sessed by the superoxide dismutase, catalase and glu-
tathione system activity [13-15]. To study the influence of
NMOS on glutathione system we examined the content of
reduced (GSH) and oxidized glutathione (GSSG), glu-
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tathione peroxidase (GP), glutathione reductase (GR) and
glutathione transferase (GT) activity [14, 16-19]. All ob-
tained datawere subjected to statistical analysis using soft-
ware package "Statistics, 8.0". Shapiro-Wilks criterion was
used for the analysis of data distribution type. As the data
were normally distributed, we used Levan criterion fore-
valuation the equality of variance and Student's t-test for
independent samples. We calculated mean values (M) and
standard error of mean (m). Significant difference was con-
sidered at p < 0,05 [20].

Results. After an hourfrom ethanol exposure in the
group of rats which were injected with water simultaneously
with ethanol ulcerative lesions of gastric mucosa were re-
ported in 100% of animals. The number of ulcers per one
stomach was 13.1+1.8, and the total area of the ulcerative
lesionswas equal t0256.1+£68.0 mm?>. Prophylactic admini-
stration of LMOC had no effect on the number of ulcerative
lesions in animals. However, the average size of lesions
was 83+18.61 mm2, so it was established the significant
reduction in lesion area by 67.6 % (p<0.05) compare tothe
control group (Fig.1).
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Figure 1. The ulcer area in the gastric mucosa of rats caused by the introduction of ethanol under treatment
with low molecular weight organic compound (10 rats in each group, M*m):
1 — saline + ethanol;
2 — low molecular weight organic compound + ethanol

After the ethanol introduction it was established a sig-
nificant increase of the intensity of LP in the GM of rats.
The content of diene conjugates, TBA-active products and
Shiff's bases was increased by 5.2 times, 2.3 times and
4.93 times accordingly compared with intact control (Table 1).
This indicates the active accumulation of reactive oxygen

species(ROS) after administration of ethanol. Indeed, hy-
drogen peroxide content inGMwas exaggeratedby
4.87 times. As a result of intensification of LPin the GM of
rats superoxide dismutase and catalase activity was raised
by 4.28 times (p<0.001) and 2.33 times (p<0.01) accord-
inglycompared with intact controls (Table 2).

Table1. Lipid peroxidation in the gastric mucosa of rats with erosive and ulcerate velesions caused by ethanol
and prophylactic injection of low molecular weight organic compound (M+m)

Intact control Saline group Low molecular weight organic compound group
E;]%ZI'X mgof protein” 2.1%0.2 10.23+0.92*** 10.51£0.94***
Er'ﬁgff‘;:ggagre;e - 71.3:6.4 371.335.3** 239.6£21.9**/4##
:ﬁgiicﬁlso?;ﬁi?;? 44.2+4.4 101.749.94* 63.6+5.95"/#
f_ﬁi_fffnf’;:fe;o win” 1.240.1 5.910.58** 4.02+0.35%/#

*, *** — p<0.05, p<0.001 compared with intact control, #, ## — p<0.05, p<0.01 compared with saline group

LMOC decreased the content of diene conjugates by1.55
times (p<0.01), TBA-active products — by 1.6 times (p<0.05),
Shiff's bases—by 1.47 times (p<0.05) in the GMof rats com-
pared with the control group. The superoxide dismutase activ-
ity was increased by 1.65 times (p<0.01) under influence of
LMOC compared with intact animals. However, comparing
the group of rats injected with saline and LMOC, it should be
noted that LMOCdiminished the enzyme activity compared
with control group. Given the lower superoxide dismutase and
higher catalase activity in rats treated with LMOC, the concen-
tration of hydrogen peroxide in both groups was similar, sug-
gesting acceleration of ROS scavenging by LMOC.

Examining of glutathione system activity it was estab-
lished that GSH significantly decreased by 29 % (p<0.05)
in the GM of the group of animals exposed to ethanol com-
pared with intact control (Table 3). In contrast, oxidized

glutathione content increased, indicating the use of its re-
duced form for the scavenging of ROS. This effect may be
due to both increased use of glutathione by GP and its use
for inactivation of ROS. Indeed, in our study found that the
GP activity exceeded by 38 % (p<0.05) values of intact
animals. One of the likely causes of a GSH decrease may
also be a reduction in the GR activity, which restores
GSSG to GSH, by 27 % (p<0.05) compared with intact
rats. This enzyme uses NADPH as a reducing equivalent,
and NADPH content is significantly reduced under condi-
tions of ethanol-induced oxidative stress [21]. As a result of
ethanol effect the GR activity decreased by 54 % (p<0.001)
versusintact control. After the introduction of ethanol the
GT activity was reduced by 43 % (p<0.05). This effect may
be explained by depletion of glutathione systemunder the
accumulation of excessive amounts of ROS.
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Table 2. The antioxidant enzymes activity in the gastric mucosa of rats with erosive andulcerative lesions caused by ethanol
and prophylactic injection of low molecular weight organic compound(M * m)

Intact control

Low molecular weight organic

Saline group compound group

Superoxidedismutaseactivity, c.u. x min~" x mgof protein”

0.16+0.01

0.686+0.050"** 0.264+0.024* [###

Catalase activity, nmol x min™" x mgofprotein™

314.7+29.8

733.4+63.8** 1110.4£109.7***/#H#

** *** _ p<0.01,p<0.001 comparedwithintactcontrol, ##, ### — p<0.01, p<0.001 compared with saline group

Under conditions of LMOC treatment GSH content
decreased by 52 % (p<0.01) compared to the intact con-
trol, and by 46.2 % (p<0.05) compared to the saline
group. The content of the oxidized form of glutathione
under conditions of prophylactic administration of LMOC
was higher by 35 % (p <0.05) versus the intact rats, but
decreased by 26.5% (p <0.05) compared with the control.
Given increased activity of GT by 16 % (p <0.05) com-
pared to the control in rats treated with LMOC, this sug-

gested a more intensive use of glutathione in the inactiva-
tion ROS under LMOC treatment. This finding was con-
firmed by a decrease in the content of LP products under
conditions of administration of the investigated com-
pound. The GR activity was reduced by 54,3% (p<0.001)
versus the intact rats, and was less by 37,3% (p<0.05)
compared with the saline group. The high content of oxi-
dized glutathione form gave the evidence of glutathione
catabolism decrease under the treatment with LMOC.

Table 3. Glutathione content and enzymes activity of glutathione antioxidant defense system in the gastric mucosa
of rats under condition of erosive and ulcerative lesions caused by ethanol and prophylactic injection
of low molecular weight organic compound(M£m)

Intact control | Saline group Low molecular weight organic
compound group

Reducedglutathione, " o

nmol of GSH xmgofprotein”’ 33.26+0.82 23.31+£0.12 15.94+1.04*/#
Oxidized glutathione,nmol of GSSG x mgof protein” 39.49+1.71 72.44+0.79* 53.36+2.83*/#
Glutathione trgqsferaseachwty,n_molof conjugqtg1 glutathione with 135.88+13.06 78.29+7 26* 00.93+8.78%/#
1-chloro-2,4-dinitrobenzene x min xmgofprotein

Glutathione reductase activity, . ok
nmoINADPH x min xmgofprotein’ 1156.7+49.3 844.05+16.1 528.7+48.5***[#
Glutathione peroxidaseactivity,nmol of GSH x min x mgof protein” 0.78+0.05 1.08+0.06* 0.8+0.03#

The GP activity did not differ from the intact control and
significantly decreased by 26% (p<0.05) compared with the
control group. These data indicate a resumption of the
normal GP activity under conditions of ethanol administra-
tion and prophylactic administration of LMOC.

Thus, the results of the study showed that the LMOC
reduces the intensity of LP in the GM of rats after admini-
stration of ethanol and possessesthe antioxidant effect by
increasing superoxide dismutase, catalase and glutathione
systemactivity.

Conclusions: 1.LMOC significantly reduces the inten-
sity of LP in GM of rats under conditions of ethanol-induced
injury. 2.LMOC increased the superoxide dismutase, cata-
lase activity and activity of glutathione system.
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BMnnuB HI/I?»_!:KOMOHEKYHHPHO'I' OPIrAHIYHOI CMONYKU HA CACTEMY AHTUOKCULOAHTHOIO 3AXUCTY
CINN30BOI OBOJTIOHKU LUITYHKA B YMOBAX ETAHOI-IHOYKYBAHOIO YPAXEHHSA LWITYHKA'Y LLYPIB

Byno docnidxeHo npoghinakmuyHuli e¢heKm HU3LKOMOJIEKYTISIPHOI Op2aHiYHOI CroJIyKU Ha epo3UeHO-8UPa3Koei ypaXeHHs1 e criu3oeili 06os1o-
HUi wnyHkKa wypie, suknukaHi emaHosoM. BcmaHoesneHo, wjo npodpinakmuyHi iH'ekyii yiei peqoeuHu e 903i 1 Ma/k2 eghekmueHo 3axuwsanu wiyHo-
Kei OypaxKeHb, UK/TUKaHU xemaHosioM. Crioslyka egpekmueHo eidHoeusia nNpo-/ aHmuoKcudaHMHy pieHoea2y WIIsIXOM 3MEeHWeHHs1 iHmeHcueHocmi
nepeKucHO20 OKUCIIeHHs nlinidie y cnu3oeili 060/10HYi wnyHKa wypie nicnsi eee0eHHs1 emaHosly ma nidsuuweHHs1 cynepokKkcudoucMymasHol, kKama-
Jnla3Hoi akmueHocmi ma akmugHocm iasiymamioHogoi cucmemu.

Knro4oei cnoea:emaHon-iHAyKkoeaHi ypaxkeHHsl, mepeKkucHe OKUCHEHHs ninidie, HU3KOMOJIeKyIsipHa op2aHiyHa crnosyka.

O. Magunus, acn., M. TumolueHKo, KaHA. 6uon. Hayk, K. [1BopLueHKo, KaHA. 6uon. Hayk, J1. OctanyeHko, npod.
KHY nmenu Tapaca LLleB4yeHko, KueB

BNUAHNE HU3KOMOJNEKYNAPHOI0 OPrAHUYECKOIO COEAUHEHUA
HA CUCTEMY AHTUOKCMOAHTHOMW 3ALLNTBLI CITM3NCTOU OBONOYKN XKENYOKA
B YCNOBUAX 3TAHON-UHOYLUNPOBAHHbLIXMOPAXEHUU XXENYOKA Y KPbIC

Bbino uccnedoeaHo npoghunakmuyveckuli 3ghgheKm HU3KOMOJIEKYISIPHO20 Op2aHU4eCcKO20 COeOUHEHUS] Ha 3PO3UBHO-S138EHHbIE MOPaXeHusl 8
cnusucmotli 06os104Ke xesnydKka KpbIC, 8bi38aHHbIE 3MaHOJIOM. YCMaHOo8JIeHO, Ymo npoghunaKkmuyeckue UHbLEKYUU 3mozo eeujecmea 8 dose
1 m2/ke 3gpghekmueHo 3awjuwjanu xesyo0oK om rfopaxeHull, ebi3eaHHbIX 3maHosioM. CoeduHeHue 3ghghekmueHO 80CCMaHoO8USIO MPO-
/aHmuokcudaHmHoe pasHoeecue nymem yMeHbWeHUsI UHMEeHCU8HOCMU MepPeKUCHO20 OKUCIIeHUs1 1unudoe & crusucmoli 060s104Ke esyoKa KpbIc
nocsie egedeHus1 amaHosa U nosbiweHue cynepokcudducmymasHol, kKamana3HoliakmueHOCMU U akmueHOCMU 2J1ymamuoH0o80ll cucmeMbl.

Knroyeenie crnosa: amaHon-uHOyyupoeaHHbIe MopaxXeHusi, NepeKuCcHoe oKUcsIeHue 1unudos, HU3KOMOJIEKYJISIPHOE opa2aHUu4YecKoe coedUHEeHUe.
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VERTEBRATES FROM THE METHOLITHIC SITE LASPI VII (CRIMEA, UKRAINE)

The article deals with the results of studying the remains of vertebrates from the Mesolithic site Laspi. It is established that a
relatively small taxonomic diversity is inherent to this locality; it is mainly represented by four basic species: Great Bustard, Wels
catfish (recently became extinct in the Crimea), Zander and the European hare, and four other species that have seemingly been
hunted occasionally, as their bones are present, but few: Grey Partridge, Spotted Crake, European hamster and European hedgehog.
In those days the basis of the local people’s ration was bustard, and the successful hunting for this bird was probably the reason for
the Mesolithic people to stop on this territory. Analysis of species diversity suggests that the animals were hunted in the winter. It is

established that the rivers of the region, destroyed by an earthquake in 1790, were deep enough for catfish to live there.

Key words: mesolit, Crimea,vertebrates.

Introduction: In the territory of Ukraine, as well as in
many other regions of the Palearctic, formation of the mod-
ern climatic zones with species richness close to the mod-
ern one began during the Mesolithic. Research into the
history and trends of wildlife is extremely important for un-
derstanding the anthropogenic transformation of ecosys-
tems. It is not possible without studying fossils. The histori-
cal aspect of description of the animal world is a basis for
understanding the real ties that bind the living world into a
single functioning system [10]. Information about findings of
the fossil vertebrates, with their careful studying and inter-
pretation, is rather important.

Taxonomic richness of the Crimean peninsula is much
higher than that of the neighboring areas due to the great
diversity of terrain and climate. The main game animals in
the mountainous part of the peninsula were wild boar (25%
of bones from archaeological sites belonging to this spe-
cies), roe deer (20%), red deer (14%), and also rabbit
(10 %). Saiga and carnivorous mammals were hunted
much less frequently (5% and 10%, respectively). Bones of
marine mammals (seals and dolphins) were found in some
Crimean localities, which are remote from the sea (Zamil-
Koba and Fatma-Koba) [2].

At the end of the Mesolithic basis of the population on
the Southern coast of the Crimea were Tauri tribes associ-
ated with the Kizil-Koba culture [7]. Locations of most
Mesolithic sites in the Crimea and in the rest of Ukraine
were determined by their proximity to water and suitability
for hunting, fishing and gathering [3].

Location. Laspi VII site was discovered in 1973, and
excavated in 1974-76 under the guidance of Dmitri Telegin
(60 m? were dug out). The site is located in a rock canopy,
with several large stones in front of it serving as a wind
barrier [BypoB]. Radiocarbon dating indicates the age of
5670-7135 BC [TeneriH]. The sea level was lower then and
the site was further from the sea by 0.5-1.5 m [2].

Skeletal remains in Laspi VIl are located in five layers
that were signified by the letters of the Cyrillic alphabet
during the field work: A (top layer), b, B, I’ and [ (bottom
layer). Here we use the Latin alphabet, the letters of which
correspond to Cyrillic. Top layer — A ("A" in Cyrillic) be-
neath layers: B ("B"), C ("B"), D ("I'"), E ("4"). Thin layers of
clay, ash and the shellfish remains are deposited between
bonyferous horizons. The type of sedimentation indicates
that they are naturally transferred from the higher area
(eastern part of the cliff).

Laspi VIl is repeatedly mentioned in the papers (mainly
by archaeologists). In addition to information about the in-
struments, we know about the discovery of a large number
of mollusk shells (Helix, Dreissena) [2]. Most of the tools are
different flint cores. But there are also bone harpoons (ex-
cept for Laspi in the Crimea they were found only at Murzak-
Koba and Kara-Koba). Spindly darts present at the Laspi site
are also known from Shang-Koba and Fatma-Koba) [7].
Birds from this site are described by Tsvelykh and Taykova
[8]. In our work we used other, previously non-published,
material from the Laspi VII. Tsvelykh & Taykova did not
mention all the birds in their paper, because those bones
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