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IIpoBeneHo cpaBHeHMe TMHAMMYECKMX M3MEHEHMII OMOXMMMueckKux peaknuii B meuyenn n LITHC mpe-
CHOBOJIHOTO JIETOYHOTO MoJUTIocKa Lymnaea stagnalis TIpy WHKYOAllud B BBHICOKOKOHIIEHTPUPOBAHHOM
pacTBope TMIOKO3bl. OIEHUBAINUCh U CPaBHUBAINCH ITOKa3aTeNn cynepokcummucMmyTtasHoit (SOD) akTtms-
HOCTH, YPOBEeHb BoccTaHOBJIeHHOTO TiryratoHa (G-SH), Se-3aBucmMoit riyrarmoH-nepokcunasnl (Se-GP)
n TBK (TBA-) aktuBHbIX nponykToB. Tak ke g TkaHeit IITHC m o6pasioB TKaHM TeYEeHU TIHOKO300K-
CUAAa3HBIM METOIOM yCTaHOBJIEHA KOHILIEHTpalUs III0KO3bl B reMojJuMbe Y UCCAeayeMOro OMOJI0rn4eckoro
00BbEKTa B YCIOBUSX TMNeprimkeMuu. [IpousBeneHa cpaBHUTEIbHAs OLIEHKA KOHIIEHTpallMW OOIIero Oeirka
B 00eUX TKaHSAX. BBISBICHA pPEe3WCTCHTHOCTDH MEYCHOUYHOUM TKAHU K TUIIEPTIIMKEMHUU M OOpaTHBIN 3(PdeKT
otHocuteabHo ITHC.

KmioueBblie cioBa: TUTICPIIIMKEMMUA 660H03BOH0‘{Hb16; AHTHUOKCHUIaHTHasd CUCTEMa.

Comparison of dynamic changes of biochemical reactions in the liver and CNS of freshwater liver mol-
lusc LYMNAEA STAGNALIS has been conducted. It has been conducted during incubation in the highly
concentrated solution of glucose. The indicators of superoxiddismutase (SOD) activity, the level of renewed
glutation (G-SH), Se-dependant glutation peroxidase (Se-GP) and TBA-active products were estimated and
compared. Also for the tissues of the Central Neural System and tissues samples of liver it was found out
by glucoseoxidate method the concentration of glucose in haemolymph of the investigated biological object
in the conditions of hyperglycemia. A comparative estimation of the general protein concentration in both
tissues was conducted. Resistance of the liver tissue to hyperglycemia and a reverse effect towards CNS was

found out.
Keywords: glucose; haemolymph; invertebrate.

BBenenne. KoHueHTpamusi TIJIIOKO3BI  BO
BHYTPEHHEN cCpele opraHu3Ma SBJISIETCS OIHOM
W3 BaXHEWINUX (HUMOJIIOTUYECKNX KOHCTAHT.
KosnebaHusi ypoBHSI IJIIOKO3bl MPUBOAST K pas-
HOOOpa3HbIM HapYIIEHUSIM >KM3HEIesATeIbHOCTH,
B TOM 4YHCJIE€ W CBSI3aHHBIX C M3MCHEHHEM HEpB-
HBIX (PYHKIIMIA.

Ieablo JaHHOI PpadOTHI OBLIIO OLICHUTH BIIM-
SSHUE OCTPOMi KpaTKOBPEMEHHOM TUIIEPIIMKE-
MUM HA COCTOSIHME CHUCTEMbl AHTUOKCUIAHTHOM
3aIUTHI LIEHTPAJIbHOM HEPBHOM CUCTEME U TIEUeHU
MIPECHOBOJIHOIO MoJuTiocka Lymnaea stagnalis.

YcTraHOBJIEHO, UYTO HAaXOXACHUWE B YCIOBU-
SIX OCTpPOil KpaTKOBPEMEHHOI TUITepIrIMKEMUN
B IHHC mnpoucxomut 1,7 KpaTHoe Bo3pacTaHUeE
YPOBHsI BoccTaHoBjieHHoOro riayratuoHa (G-SH),
a Tak xe 1,5 KpaTHoe yBeInyeHUe aKTUBHOCTU CY-
nepokcuanucmyTtassl (SOD) B romoreHarax Moara
M0 CPaBHEHMIO C KOHTPOJIbHOU Tpymmnoii. B To xe

BpeMsl, CTaTUCTUYECKU AOCTOBEPHBLIX M3MEHEHUIt
AKTUBHOCTU Se-3aBUCHUMOM TJIyTaTHOH-TIEPOKCH-
nasbl (Se-GP) u TBK- (TBA-) akTUBHBIX TTPOAYK-
TOB OTMeYeHO He ObL10. I1pu 3TOM KOHIIEHTpaLUs
00111eTO GeTKa M TIIFOKO3Bl B TOMOTeHaTaX HepBHOM
TKaHU TakKe He pasiinyaauch I paCCMOTPEHHBIX
TpyIn MOJUTIOCKOB. Ilpu aHanu3e OMOXMMHUYECKUX
nokasaTteJjieli B TOMOreHaTax Me4yeHU cieayeT OT-
METUTh yBeJIndyeHue akTuBHOCTU TBK-akTUBHBIX
npoayktoB B 1,3 paza. OgHako, CTaTMCTUYECKU
JOCTOBEPHBIX M3MeHeHUl akTuBHOCTU Se-GP,
SOD u ypoBHsa G-SH u konuyecTBa o011ero 0e-
Ka BBISIBJIEHO HEe ObLIO.

BoiBoa. Pe3koe, KpaTKOBpeMEHHOE BO3pacTaHMe
YPOBHSI TUIIOKO3BI BO BHYTPEHHEM cpele acCOIM-
pyercs C pa3BUTHEM OKUCIMTENIBHOTO CTpecca Ha
ypoBHe IIHC. D10 MOXeTr mpuBecTM K Momudu-
Kalluy HeWpOHHBIX (PYHKIWN 1 MOBENSHUS KUBOT-
HBIX. B To Xe Bpewms, KJIETKH TMEUEHM SIBJSIOTCS

27-31 May 2019, Saint Petersburg



VIl MEXXAYHAPOAHBIA CUMMO3NYM «BSAUMOAENCTBUE HEPBHOW N UMMYHHOW CUCTEM B HOPME 1 TATOAOT Uy

YCTOMYMBBIMUA K YKa3aHHOMY BO3NEHCTBUIO, YTO
npearosaraeT B HUX HaJIMuMe 6oJsiee CUJIbHOM U pe-
AKIIMOHHOCIIOCOOHOM aHTUOKCUIAHTHOM CHCTEMBI,
MO3BOJISII MM BBICTYIIaTb B KayeCcTBE OCHOBHOIO

Introduction. Interstitial glucose level is one of
the most important physiological constants. Its fluc-
tuations leads to various deviations including those
related to the nervous functions [1]. Some of them
also associated with the oxidative stress enlargement
[2, 3]. Glucose is an endogenous component of mol-
lusks’ internal environment, an active participant in
carbohydrate metabolism, and its concentration in
hemolymph can vary in a wide range of values [4].

The aim of research was to estimate the impact
of acute, short-term hyperglycemia on the antioxi-
dant defense in the brain and in the liver of fresh-
water pond snail Lymnaea stagnalis, a model or-
ganism which is routinely used in various types of
neurophysiologic research.

Material and methods. Mollusks (Lymnaea
stagnalis) were collected in shallow running waters
in the autumn. In the laboratory animals were kept
in aquariums, while each species had at least 1 li-
ter of water. The room temperature was 20 £ 1 °C.
The water was changed regularly. Lettuce (ad libi-
tum) was as food. For the experiment animals were
selected by approximately the same weight and size.

The animals of the tested group were put to
the aquariums containing glucose (100 mM, final).
Control group was left in the aquariums with tap-
water only. It was preliminary found that such
a manipulation leads to about 10 times growth
of the glucose level in haemolymph of mollusks
(approximately from 0.1 to 1 mM or higher). After
2 h of incubation both groups were placed to the
aquariums where they are usually kept. Lymnaea’s
CNS (central ganglionic ring and buccal ganglia)

peryJsTopa yrjieBogHOro oOMeHa B opraHm3Me Oec-
TMO3BOHOYHBIX.

BaaroaapHocThs. PaboTa BhINoHEHA IIPU MO -
nepxke BPO®U (tipoekt b519-049H).

was removed 24 h after the end of incubation and
for further biochemical assay.

Results and discussion. It was found that
the acute short-term hyperglycemia results in
a 1.7 times increase in the G-SH level in the
CNS, 1.5 times increase in SOD activity in brain
homogenates compared with the control group.
There were no statistically significant changes in
the activity of Se-GP and TBA active products.
The concentration of total protein and glucose in
the homogenates of the nervous tissue also did not
differ for the considered groups of mollusks. When
analyzing biochemical parameters in liver homo-
genates, a 1.3 times increase in the activity of TBA
active products was discovered. However, statisti-
cally significant changes in the activity of Se-GP,
SOD, the level of G-SH, and the amount of total
protein were not detected. Experimental data were
processed by conventional methods of biomedical
statistics [5].

Conclusion. We assume that a sharp short-term
increase in the glucose level in the internal environ-
ment is associated with the development of oxida-
tive stress in the central nervous system. Taking into
account the signaling role of reactive oxygen spe-
cies (ROS), this may lead to modification of the neural
functions and behavior of animals. At the same time,
liver cells are resistant to this effect, which implies the
presence of a stronger and more active antioxidant
system, allowing them to act as the main regulator of
carbohydrate metabolism in the body of invertebrates.
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