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s b3gEoogy®o  sbogrobo. Sbogmobols dgogagdo
sbsbyanos 99-3 3bGogdo s Ig4 Lydomby.
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003m6O A0 9 ;::i;;’o 0563500 [09dg0350| Fo®@o | s3Mowo| dsobo | 036obo | 0gwmolo | sy30bG™ | bgdBgddgmo | mdGmadgMo [6mgddgHo (9390896 0|
2011f. | 0qb.330.bo.| 77,0 78,7 37,6 7.8 1,9 0,1 7,4 2,3 15,7 6,0 97.3 139,1
2012f. | 0¢b.330.bo.| 80,5 74,4 217,6 | 26,0 0,3 0,8 0,6 0,2 22,0 50,9 47,6 93,6
2013§. | 9¢wb.33¢).bo. [ 126,6 75,2 61,9 0,0 0,0 0,5 0,0 0,8 0,9 15,6 85,0 117,8
2014%. | 0qb.33¢.bo.| 125,7 86,2 34,4 34,4 0,0 0,7 6,3 74,5 88,4 104,2 139,3 157,9
2015f. | 8¢b.30.bo.| 166,1 63,1 75,6 42,1 0,9 1,6 1,3 38,6 45,4 58,1 83,4 122,9
2016f. | 0¢b.330.bo.| 93,1 121,1 1333 | 247 2,7 0,9 5,3 10,5 24,2 16,9 12,7 33,5
2017§. | 0¢wb.30.bo.| 179,0 249,7 311,4 | 1465 1,6 0,0 1,1 72,9 132,9 157,1 110,2 134,7
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Gb®OK0 9
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2012 4548 4542 13350 1617 16 49 37 13 1432 3362 2995 690] 32650
2013 7649 4698 3755 0 0 34 0 54 71 1023]  5436] 7579 30300
2014 7642 5591 2236 2257 0 49 540 4839 5857 7070 8826 6099 51007
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2013 0,060 0,063 0,061 0,000 0,066 0,071 0,000 0,072 0,081 0,066 0,064 0,064 0,056
2014 0,061 0,065 0,065 0,066 0,000 0,075 0,086 0,065 0,066 0,068 0,063 0,039 0,060
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FORECAST ANALYSIS OF THE EFFICIENCY OF ELECTRICITY IMPORTS IN GEORGIA
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ABSTRACT. Medium-term forecast of electricity production-consumption in Georgia has been performed by using
the modern mathematical methods of forecasting, regressive analysis, multifactor model and artificial neural
networks. It is established that in the medium term, 2018- 2022, consumption of electricity in the country significantly
exceeds the production. Based on autoregressive method was carried out medium-term forecast to specify the
volume of electricity imports. Considering increase in electricity generation in Georgia in 2018-2022 and according to
the expert analysis, predicted volumes of demand for import are specified. The efficiency of electricity imports is
estimated on the basis of comparative technical and economic analysis of relevant indicators for 2011-2017, carried
out import and its replacement with electricity generated by thermal power plants. Conducted scientific research
proved that the increase of electricity production at thermal power plants makes it possible to significantly reduce
imports obtaining essential economic effect.

KEY WORDS: Autoregressive method; electricity imports; medium-term forecast; neural networks; regressive
analysis.
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PeueH3eHTbI:

T. MycenuaHu, npodeccop [lenapTameHTa 3/IeKTPOIHEPreTUKN U INEKTPOMEXAHUKU daKy/bTeTa SHEPreTUKM U
TeNeKoMMyHUKaumn Iy
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I. KukHaBenugse, npodeccop [lenaptTamMeHTa 3/IeKTPOIHEPTETUKUN U INEKTPOMEXAHUKM PaKy/IbTeTA SHEPTETUKMN U
TeNeKoMMyHMKaumn Iy

E-mail: zurab.kiknavelidze@gmail.com

AHHOTALMUA. lNpumeHeHnem cOBpeMeHHbIX MaTemMaTU4yeCKMX MeTOL0B, PerpecCMOHHbIM aHaAM30M, MHOFO-
baKTOpHOW MOZEenbid U UCKYCCTBEHHBIMU HEMPOHHBIMM CETAMM BbINOJHEHO CPeAHECPOYHOE NPOrHO3MpoBaHME
npousBoacTBa U notpebneHna snekTposHeprum B Mpy3mun. YCTaHOBNAEHO, YTO B CpeAHECpPOYHOM nepcnektuse 2018-
2022 rr. notpebneHne 37eKTPOSHEPrMM B CTpPaHe MpeBbllaeT NPouM3BOACTBO. [NA yTouHeHus obbema umnopTa
3N1EKTPO3HEPrNMN aBTOPErPECCUOHHBIM MeTOAO0M Bbla NpoBeAEH ero cpeaHEeCPOYHbIM NPOrHO3. YUnTbiBas yBenyeHue
Nnpoun3BoACTBa 3/1eKTpo3Heprum B Mpy3um 8 2018-2022 rr. n cOrnacHO 3KCNEPTHOMY aHANM3Y, YTOYHEHbI NPOrHOCTU-
yecknme obbembl cnpoca Ha MMNOPT. IHPEKTUBHOCTL MMMOPTA 3SNEKTPOSHEPrUM OLLeHEHA Ha OCHOBE Hay4yHOro
CPaBHUTENbHOIO aHa/n3a TEXHWKO-3KOHOMMYECKMX MoKasaTeneir 2011-2017rr., ocylecTBNEHHOrO MMMOPTa U ero
3aMeLLeHMA BbIPabOTaHHON 3NEKTPO3IHepPrnel TENNOBbIMU 31EKTPOCTAaHLMAMMN. HaydHbIMKU MCCNef0BaHMAMM AOKa-
3aHO, YTO C yBE/IMYEHMEM BbIPAOOTKM INEKTPOIHEPTUM HA TENIOBLIX 3EKTPOCTAHLMAX BOSMOXHO peE3Koe COoKpalle-
HMEe MMNOPTa U NOAYYEHUE CYLLECTBEHHOIO 3KOHOMMUYECKoro sddeKTa.

KNTKOYEBBIE C/IOBA: aBTOpEerpecCcUoHHbIN METOA; UMMOPT SNEKTPO3IHEPTUMN; HEMPOHHOBbLIE CETU; PEFPECCUOHHbIN
aHanu3; cpefHeCPOYHbIN NPOrHO3.
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ABSTRACT. The erosion of flow range elements of hydroturbine is considered as a result of combined effect of
cavitation and abrasion factors. Horizontal medium-pressure Francis turbine at Alazani-1 HPP was considered as an
example with damaged labyrinth seal of the rim of the runner, entrance edge of blade, seal, flange and housing of
back cover of turbine. Examination of damaged surfaces and its characteristics showed that, in this case, abrasive
erosion is an initiating factor of cavitation. For the prevention of abrasive wear at preliminary stage of design it’s
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recommended to determine silt hardness in hydroturbine passing water and to take it into account when designing of
wet surfaces of turbines.

KEY WORDS: Abrasive erosion; cavitation; flow range of hydroturbine.
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AHHOTALUMA. U3HOC 371eMeHTOB MPOTOYHOM YacTu rMapoTypObuHbI NpeacTaBfieH, Kak pes3ynbTaT COBMECTHOro
AeNCTBMA KaBUTALMOHHOMO M abpa3nsHoro gakTopos. B KayecTBe npuMmepa paccmoTpeHa cpegHeHanopHaa (H=35,0
M) ropu3oHTanbHas rmapoTypbuHa PpeHcuca — AnasaHu IC-1, Ha KOTOpOM 6biAM MNOBPEXAEHbI NABUPUHTHbIE
YNNOTHEHUA HWKHero oboga paboyero Koneca, BXOAHbIX KPOMOK JiOnacTei, a TaKKe YNAOTHeHWs, GpasHew, 1
KOPMNyC 3afZHeN KpbIWKKM rMAPOTYpOMHbI. B pesynbTaTe M3yyeHUs MNOBPEXAEHHbLIX MOBEPXHOCTEN M XapaKTepa
NnoBpeXAeHNN BbIN0 YCTAHOBIEHO, YTO B AaHHOM C/lydae abpasMBHas 3po3ua ABAAETCA NPOBOLMPYOWUM paKkTopom
KaBUTaLMW. B KayecTBe NpaKTUYECKOro MPEeBEHTUBHOTO MEepPOnpUATUA NPOTUB abpasMBHOrNO M3HOCA Ha npeaBa-
pPUTENbHOWM CTaAUM NPOEKTUPOBAHUA PEKOMEHLO0BAHO onpeaeneHne TBEPAOCTM MUHEPANOB, COAEPKALLUXCA B BOAE,
nuTaloWwen rmapoTypbuHy, u eé obasaTesbHblii YYET NPU NPOEKTUPOBAHUM MOBEPXHOCTEN 3/1EMEHTOB MPOTOYHOM
Y4acTu rMAPOTYPOUHDI.
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ABSTRACT. The article deals with such important characteristics of a disperse system as the volume, mass and
numerical concentrations of the particles and their ratio. The sedimentation regimes of the consolidated wastewater
particle’s cloud have been described. Taking into account the diameter of elementary particles of the monodisperse
system, a graph of the dependence of the volume concentration on the distance between the particles of the cloud
have been constructed and analyzed. The equation of the boundary concentration of particles in the cloud has been
obtained under the condition of equality of resistance forces acting on permeable and impermeable clouds. There has
been considered a special case, when the flow around particles occurs by the laminar regime and the equation of the
particles boundary concentration in the Stokes regime has been obtained.
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ABSTRACT. When developing an automated school management system, first of all, we should assume actual
reality: for schools a number of such systems have already been developed, which are recommended by the Ministry
of Education and Science of Georgia. However, they do not cover those aspects of school life that, in our opinion,
should be taken into account in this system, for example, the inclusion of parents in school life, the size of the school,
its geographical location and a number of other features as well as the issues of creative thinking and management of
interdisciplinary education.

We consider some compromise solution — a part of the automated system should be standard and obligatory for
all schools and as for another part - let schools proceed with self dependence and after appropriate competition the
most interesting innovations could be integrated into the standard part of system.
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AHHOTAUMA. Npu pa3paboTke aBTOMATU3NPOBAHHOMN CUCTEMbI YIPaB/IEHUSA LWKOJIOW, B MepBYIo odepeab, cneayet
NCXOAWTD U3 CYLLECTBYIOLLEN PeanbHOCTU: AN WKOA YKe pa3paboTaH pag TakMX CUCTEM, NO/Ib30BaTbCA KOTOPbIMU UM
npeanmcaHo MuHuUcTepcTBoM 06pa3oBaHMA. O4HAKO OHW He OXBATbIBAKOT T€ aCMeKTbl LKOJIbHOM }KU3HWU, KOTOPbIE, HA
Haw B3rnA4, AO/MKHbI ObiTb YY4TEHbl B AAHHOM CUCTEME, HanpUMep, BK/IOYEHWE POAMUTENEN B LUKONIbHYIO KU3Hb,
macwTab WwKonbl, ee reorpaduyeckoe PacnosioKeHne u pag, APYrnx ocobeHHoCTel, BONPOChHl YNpaBNeHUA WUHTep-
ANCUMNANHAPHBIM 0ByyeHMeM, a TaKkKe No NpeaMeTy KPeaTUBHOIO MblWwaeHUa. CuuTaem, YTo 34ecb AOMKHO ObiTb
NPUHATO KOMMPOMWCCHOE pelleHne — OA4HY YacTb aBTOMATM3UPOBAHHOM CUCTEMbI ClenyeT cAenatb CTaHAAPTHOW U
0653aTeNbHON A1 NOMb30BaHUA BO BCEX LUKOJAX, B APYrol 4acTM MNyCTb LIKOJblI MPOSABAT CaMOCTOATE/NbHOCTb, a
Aanblie, Nocsie NpoBeAeHNA KOHKYPCA, CaMble MHTEPECHbIE HOBLLECTBA NePEKOYYIOT B CTaHAAPTHYIO YacTb CUCTEMBI.
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ABSTRACT. The name of the absorption refrigerator has been derived from the current absorption process, that is
liquid or solid conductivity from the absorption of the refrigerant that is formed in the evaporator.

Refrigerant is water. Ammonia vapor is absorbed by water, resulting in the formation of a water-ammonia
solution.

Household absorption refrigerators are designed for storage of food products in the cooled and frozen states,
cooling of drinks and small amounts of edible ice. These refrigerators use relatively high electrical energy in
comparison with compression refrigerators. Refrigerators of this type are characterized by a noiseless operation and
the absence of moving parts, which increase their durability. Though absorption refrigerators are less good than
compression refrigerators for a number of the following indicators: energy costs during the operation of absorption
refrigerators are higher than those of compressors, due to the constant or cyclic activation of the electric heater in the
electric circuit. The cooling capacity of absorption refrigerators is much lower than that of compression refrigerators.

Innovative propane-operated absorption refrigerator works on fuel gas and it does not require electrical energy.
This factor considerably increases its economic efficiency.

KEY WORDS: Absorber; condenser; dephlegmator; evaporator; generator.
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ABCOPELIMOHHbINA XONOAUNbHUK, PABOTAIOLLUIA HA NPOMNAHE
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PeueH3eHTbI:

l. BepyawBuan, accucteHT-npodeccop [enapTameHTa nNUWEBON MHAYCTpUM daKynbTeTa TpaHCnopta W
MawKnHocTpoeHua Iy
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N. Kobaxmpase, accounmnpoBaHHblii npodeccop [enapTameHTa NULLEBOM MHAYCTPUM daKynbTeTa TpaHCMopTa M
MaLLMHOCTPOEHUSA

ITYE-mail: Leri-k@hotmail.com

AHHOTAUMA. HazBaHMe abcopbLMOHHOIo XonoanibHMKa Bbl10 NOAYYEHO M3 TEKYLLEro npouecca abcopbumm, To ectb
XUAKON N TBEPLON NPOBOAMMOCTY, OT NOMOLLEHMA XNag0areHTa, KOTopbln 0bpasyeTcsa B Ucnaputene. XAaf0areHT - 310
BOAA. AMMMAYHbIM Nap NoriowWwaeTcs BOAOW, B pesy/bTaTte yero obpasyeTtca BOAHO-aMMMAYHbIM pacTsop.

BbiTOBble a6COPOUNOHHBIE XONOANNBHUKM NPeAHa3HaYeHbl A1A XPaHEHWUA NULLEBbLIX MPOAYKTOB B OXNaXAEHHOM U
3aMOPOXKEHHOM COCTOAHWUW, OXNAXKAEHUA HAMWUTKOB W MOJyYeHUA B HeBONbLIMX KOAMYECTBAX MULLEBONO fbAa. ITH
XONOANNbHUKN UCMNO/b3YIOT OTHOCUTEIbHO BO/bLUYIO 3N1EKTPUYECKYHO SHEPTUIO MO CPABHEHMUIO C KOMMPECCUOHHbIMM
XonoaunbHUKaMu. a1 XonoANAbHUKOB AaHHOMO TUNa XapaKTepHa H6eclyMHOCTb PaboTbl U OTCYTCTBUE ABUMNKYLLMXCA
yacTem, YTO YyBENNYMBAET UX AO/ITOBEYHOCTD.

B 1O Xe Bpems abcopbLMOHHbIE XON0AUNBHUKN YCTYNAOT KOMMNPECCUOHHbIM MO PALY CAEAYIOWMX NOKA3aTeNeun:

dHeprosaTtpaTtbl NPM 3KCNAyaTaumm abcopbLMOHHbBIX XONOAMNBHUKOB Bbllle, YEM KOMMPECCOPHbIX, BCeacTBUE
NOCTOAHHOTO UM LUKIUYHOIO BKAKOYEHUA B 3/1IEKTPUYECKYIO LLieMb 3/1eKTpoHarpesaTena. Xo1040Npon3BoANTENIbHOCTb
a6CcopPOHUMOHHBIX XON0ANABHUKOB 3HAYUTENBHO HUMKE YEM KOMMPECCUOHHBIX.

MHHOBaALMOHHAA abcopbumoHHan xonoauabHas MawnHa paboTaeT Ha NponaHe TONJAMBHOrO rasa. Jaa Hero He
TpebyeTcs aneKTpuyeckasn aHeprus. IToT GpakTop 3HAYUTENIbHO NOBLILLAET €€ IKOHOMUYECKYHO IPPEKTUBHOCTD.

KNIOUYEBBIE C/TIOBA: abcopbep; reHepaTtop; aedormaTop; KOHAEHCATOp; UCnapuTesb.
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ABSTRACT. Refrigerant evacuation machine of innovative design is made on the basis of BK-1500 air conditioner.
It is simple in design. In contrast to the evacuators of factory production, it has a large production capacity, works on
the evacuation of any refrigerants, and its design makes it possible to be divided into two main units: 1) as a vacuum
pump and 2) as a shell-and-tube condenser for air cooling. These two units are combined with a fitting and a crane
hose and such assembly represents evacuation machine for refrigerants of innovative design. The evacuator
compressor can be used not only for vacuuming the refrigeration system, but also for ensuring excess pressure in the
refrigeration system and thus providing substantial assistance to repair the refrigeration equipment in the detection
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of leaks. The production of this type of evacuator, unlike the factory evacuators, is characterized by large amounts of
cash savings.

KEY WORDS: Capillary tube; compressor; condenser; fan; oil separator.

UDC 621.8
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MALLUMHA ONA 3BAKYALUU XTAAOATEHTOB MHHOBALIMOHHOW KOHCTPYKL MK

Merpenupse T.1. [enapTameHT NULWeBon MHAYCTPUU, [PY3UHCKMI TEXHUYECKUI yHuBepcuTeT, Mpy3us, 0175,
Téunucu, yn. M. Koctasa, 68°
E-mail: tmegrelidze@yahoo.com

Ucakapse T.A. JenapTameHT NULeBon MHAYCTPUU, [PY3UHCKMI TEXHUYECKUI yHuBepcuTeT, Mpy3us, 0175,
Téunucu, yn. M. KocTasa, 68°
E-mail: tamazisakadze @gmail.com

Fyrynawsunm I'.J1. JenapTameHT NuUweBol MHAYCTPUK, NPY3NHCKNI TeXHUYECKMIA yHuBepcuTeT, Mpysua, 0175,
Téunucu, yn. M. KocTasa, 68°
E-mail: Givi.Gugulashvili@gmail.com

PeueH3eHTbI:
3. Oxxanapmpase, npodeccop JenapTameHTa NMLLEBON MHAYCTPMM GaKybTeTa TPaHCNoOpPTa U MalLMHOCTpoeHus Y
E-mail: zurabjaparidze@yahoo.com
. KBUpUKaLWBKUAKN, LOKTOP TEXHUYECKUX HaYK, TEXHUYECKUI meHegxep OO0 KapTyyHuBepcana
E-mail: goshal974@mail.ru

AHHOTAUMA. MawwnHa pns 3Bakyauumu XI1af0areHToB WMHHOBALMOHHOM KOHCTPYKLMM M3rotoBieHa Ha b6ase
KoHAMUMOHepa BK-1500. OHa oT/AMYaeTca MPOCTOTOM KOHCTPYKUMW. B OT/AMuMe OT 3BaKyaTOpOB 3aBOACKOrO
npou3BoACTBa, OHa MMeeT 6onbluylo Npou3BOAUTENbHOCTb, paboTaeT no 3sBakyauumu nboro xnagoareHTa, U ee
KOHCTPYKLMA AaeT BO3MOXKHOCTb Pa3fefiMTbCs Ha ABa OCHOBHbIX y31a: 1) B KayecTBe BaKyyMHOro Hacoca v 2) B
KauyecTBe KOMKYXOTPYOHOro KOHAEeHcaTopa BO3AYLWHOrO OXNaxKAeHuA. 3Tn aBa y3na obbeauHeHbl ¢ PUTUHTOBBLIM U
KPaHOBbIM LWAAHIOM M Takaa MXx cOOpKa NpeacTaBAAeT MALIMHHYKO 3BaKyauMio X/1af0areHToB MHHOBALMOHHOM
KOHCTPYKUMK. Komnpeccop aBakyaTopa MOXKET MCMNO/1b30BaTbCA HE TO/IbKO ANA BAKYYMALLMMN XONOANABbHOW YCTAaHOBKM,
HO M AnsA obecneyeHMsA U3ObLITOYHOrO AaB/EHUA B XONOANIbHOM CUCTEME, UTO MOXKET OKa3aTb 3HAUUTENIbHYO NOMOLLLb
PEMOHTHUKAM XON0ANbHOW TEXHUKM B OBHapyKeHUn yTeyeK. Mpon3BOACTBO TaKOro TMMA 3BaKyaTopoB, B OTANYME OT
3aBO/CKMX 3BAKYaTOPOB, OT/IMYaETCA 60/bLION SKOHOMUEN AEHEKHbIX CPEACTB.

K/TKOYEBDIE C/IOBA: BEHTUASTOP; KanuaaapHasa Tpyba; KoMnpeccop; KOHAEHCATOP; MAaCN00TAEeIUTE b,

aobboargol msmowo 26.02.2018
d9debgarol msGowo 26.032018
baardofgmogmos @obsdgdwow 05.06.2018
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O PACYETE HA MPOYHOCTb HANOPHbIX TPYEOMPOBOAHbIX MATUCTPA/EN
TMAPOTPAHCMOPTHbBIX CUCTEM C YHETOM B/IMAHUA TMAPOANHAMMUYECKUX NMPOLLECCOB

NMPOTEKAIOLWUX B HUX

.. Maxapagse
Téunucy, yn. M. Koctasa 75

[enapTaMeHT ropHOM TeXHONOMMU, [PY3UHCKUI TEXHUYECKUIA yHuBepcuTeT, Ipy3ua, 0175,

E-mail: Imakharadze@gtu.ge, Imakharadze@rambler.ru

PeueH3eHTbI:

. Kupmenawsunu, npodeccop [lenapTameHTa maTemaTUKKN GpakyabTeTa MHGOPMATUKM U cUCTeM ynpasaeHus My
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AHHOTALMA. PaccmoTpeH BOnNpoc pacyeTa Ha Npoy-
HOCTb HamopHbIX TpybonpoBoAoB rMAPOTPAHCMOPTHBIX
cUCTEM NpPW TPAHCMOPTMPOBAHWUM B HUX abpasmMBHbIX
rmapoaspocmecem, € y4eTom rmapoabpasmBHoOro M3Hoca
CTEHOK, a TaKXe yBe/IMYeHUA AaBAEHUA NPU TMAPOANHA-
MMYECKUX Npoueccax, Tak Kak 3TN ABMEHUA B 3HAYUTESb-
HOWM cTeneHu OTPMLATENbHO BAMAKOT HA MX NPOYHOCTb U
[ONroBeyYHOCTb. B Takmx cnyyasax anametp Tpybonposoa-
HOM Maructpasam B OnpeaeseHHON CTEeneHW yBenuyu-
BaeTCA, OAHAKO CYLLEeCTBEHHO YMEHbLUAeTca ero AO0Aro-
BEYHOCTb W COOTBETCTBEHHO TEXHUKO-3KOHOMMUYECKue
NnoKasaTenun HanopHbIX MTMAPOTPAHCMOPTHBLIX CUCTEM U UX
3¢ deKTUBHOCT.

K/NNIOYEBbLIE C/OBA:
rmapoaspocMmeck; rmapoanuHaMmmnyeckme nNpoLecchl; Aon-

abpasunBHOCTb; abpasnBHble
rOBeYHOCTb; HaMopHble MAPOTPAHCMOPTHbIE CUCTEMbI;
NPOYHOCTb TPybOMPOBOAOB; TOAWMHA CTEHKU Tpybo-
NpPOBOAOB; YBEANYEHUE AABAEHMWIA; YBEAUYEeHNe [0Nr0-
BEYHOCTU YMEHbLUEHUE J,0/ITOBEYHOCTH.

BBEAEHUE
CranbHble TPy6bl ABAAIOTCA O4AHUM M3 OCHOBHbIX 3/1€e-
MEHTOB /17 COOPYKEHUA TPYHONPOBOAHbIX MarMcTpanei

LB 3-0L 96™M3I30 — WORKS OF GTU — TPYAbI ITY
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HaNoOPHbIX MTMAPOTPAHCMOPTHbIX CUCTEM, KOTOpble B Hac-
ToAlLlee BpemA MONYYMIM Camoe LUMPOKOE pacrnpocTpa-
HeHMe BO MHOMUX chepax NPOMbIAEHHOCTH, CENbCKOTO
X03AMCTBa U BbITOBOro 06cay»KmnBaHua. C aHaNOrMYHbIMM
CUCTEMAMM HE MOXKET KOHKYpPMpPOBaTb HU OOMH U3 Tpa-
OVNUMOHHBIX BMAOB TpaHCMopTa AN TPaHCMOPTUPOBKMU
Pas/fiMYHbIX TBEPAbIX CbIMyYMX MaTepuanos, KOTOpble
oTanyatotca  6onbwolk  abpasMBHOCTbIO, YTO nNpeao-
npeaenseT M3HOC CTEHOK TpybonpoBOAHOW MarmcTpanm
B 3HAUMUTENbHOM cTeneHn. Kpome Toro, n3-3a cneunduku
3KCnAyaTaumm, B aHaNOMMYHbIX CUCTEMAX NOYTU MOCTOSH-
HO BO3HMKAIOT HecTauMoHapHble (rMApoanHamuyecKkue)
NnpoLecchbl, Koraa AaBleHUs B 3HAYMTENIbHON CTeneHwu
MPEeBbIWAOT 3HAYeHUA AaBNEHWUA NPU  CTAaTUYECKOM
pexume. Mcxoaa M3 3TOro, UMEHHO 3TU 0bCTOATENLCTBA
HeobxoouMMO yyecTb MpU pacyeTe, CTPOUTENLCTBE W
3KCMAyaTaLuMM aHaNOMMYHbIX cUCTEM. ITUM npobaemam
noceAwatoTcAa GyHAAMeHTabHble UCCNeA0BaHMA, NpoBe-
AeHHble B TopHOm wuHctutyTe [.A. Lynykuase, 13 Ko-
TOpbIX Hanbonee BarKHbIMMK ABAAETCA pacyeT Tpybonpo-
BOZOB Ha NPOYHOCTb C Y4ETOM BCEX NMPOLLECCOB, MpoTe-
KalOLLMX B HUX.

O6wwemn3BecTHO, YTO BCE METOAbI U METOL0/10MMM pac-
YyeTa TpybonpoBOAOB Ha MPOYHOCTb, BKAKOYAA CyLLECT-
BYlOLLME B HAcToALLEee BPeMA HOPMATUBHbIE JOKYMEHTbI,
OCHOBbIBAIOTCA HA Yy4yeTe BENMYUHbI LABAEHWUA, OEWCT-
BYIOLLLErO Ha ero BHYTPEHHMX CTEHKAxX NpW CTaTUYECKOM
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pexxume. OcTanbHble GaKTOPbI, AaXKe Te, KOTopble 0COo-
6eHHO XapaKTepHbl A1A HAaNOPHbIX FMAPOTPAHCNOPTHbIX
cMcTem M BblIM OTMEYEHbl Bbile, MPAKTUYECKU He
YUMUTBIBAIOTCSA, YTO ECTECTBEHHO OTPULLATENbHO BMAET Ha
MX NPOYHOCTb U L0/FOBEYHOCTb, @ B KOHEYHOM CYeTe Ha
BCE TEXHUKO-9KOHOMMYECKMEe MoKaszatenn u obuyto
3pPEKTUBHOCTD.

Ona obecneyeHns HadeXHOM 3alUMTbl HAMOPHbIX
rMOPOTPAHCMOPTHBIX CUCTEM OT BPEAHOro BO3AENCTBUA
pe3KMX MOBbIWEHUM AABNEHUA NPU  TMAPABAUYECKMX
yAapax HeobxoguMmMo He TO/IbKO MpaBu/bHOE onpege-
NleHWe 3HaYeHMA MaKCMMa/IbHOTO MOBbIWEHWA AaBNEHUS,
HO M MpaBW/IbHOE onpeAeneHue BeANYMHbI OABEHUSA,
A0NyCcTUMOro (BblaepKMBaemoro) ana gaHHoro Tpybon-
poBoda, TO €CTb BE/IMYUHbLI, BbiEe KOTOPON MpPOTU-
BOYyZapHble YCTPOMCTBA (racutenu rmapaBavyeckux yaa-
POB) HE JOMKHbI AONYCTUTb NOBbLILEHUS AABNEHUA.

Kpome TOro, y TpybonpoBogoB rmapoTpaHCroOPTHbIX
cucTem cBoAa crneunduKa aKcnayaTaumm, obycnoBneHHas
rmapoabpasmBHbIM M3HOCOM, YeM 3TU CUCTEMbI OT/IU-
YalTCA OT CUCTEM, TPaHCNOPTUPYOWMX oaHoda3HbIe,
HearpeccmBHbIE KULKOCTW.

Hanunuue coinyyero TBEPAOro matepunana, ocobeHHo ¢
BbICOKOM abpasnMBHOCTbIO, BbI3bIBAET 3HAUYUTE/bHBIN
abpasmBHbII M3HOC BHYTPEHHMX CTEHOK TpybonpoBoaa U
CPaBHUTENbHO BbICTPbIN BbIXOA UX M3 CTpos. YTobbI yBe-
NIMYNUTb  MPOAO/IKUTENBHOCTD  HOPMAnbHOM  3KChAy-
ataumu, Tpybonposoabl rMAPOTPAHCIOPTHBIX CUCTEM MO-
BOpauunBatoT 2-3 pasa 3a nepuog, sKCnayataumm, B 3aBu-
CUMOCTM OT UX gMameTpa.

Ha npakTuke NpuWHATO cyMTaTb, YTO TpybompoBOAbI
HaNoOPHbIX FMAPOTPAHCMOPTHBIX CUCTEM HE roAHbl AAA
HOPMANbHOM 3KCMAyaTaumK, Korga TOJIMHA MX CTEHOK

yMeHbLlaeTcs 4o 3 MM B 110601 Touke no nepumetpy [1].

OCHOBHAA YACTb
Mcxoaa w3 BbIWEM3NOKEHHOTO, MPOTUBOYAAPHbIE
YCTpOICTBa cneayeT paccyMTaTh TaK, 4Tobbl OHU MOrIM
obecneunTb HaZeXHyH 3aWwuMTy Tpybonposoda ToNLM-
HOW CTEHKM 3 MM, @ He TONLLMHOMN, KOTOPYIO OH MMEET B
HaYyaNbHOWM CTaAMM IKCNyaTaL K.

Mpu onpefeneHMn LONYCTUMOro AaBAeHUA ANA Tpy-
60MpoBOAOB, MPUMEHAEMbIX B HaMoOPHbIX FMAPOTPAHC-

MOPTHbIX CUCTEMAX, Y KOTOPbIX COOTHOWEHNE TONLUHDI

6mp
CTEHKU K ero anameTpy ——

1
< —, AONXKHbI UCXOANTD
p 20

M3 ycnosua Bo3geicTeua pabouyero craTMyeckoro aas-

JIeHUA, KaK 3TO NPUHATO B HacTosliee Bpemsa [1-4].
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PaccmoTpum TpybonpoBoa, paanycom Rmp. Mpun an-

HaMWYeCKOM BO3JeNCTBMM [JaBneHua pagnyc Tpybo-
nposoja ysennymsaeTca. 310 ysesnyeHune byaet 60nb-
e, Yem MpU cTaTU4eCKOM BO3geincTBuu. MonyyeHHoe
yBe/IMYeHne pajunyca YCNOBHO MOXHO Ha3BaTb AMHaAMM-
4yecKMm 1 0603HauUTb ero Yepes AR, . 3TO yBesnyeHune

onpeaenvm Mpu yCI0BUM, YTO HANPAXKEHWE CTEHOK Tpy-
60npoBoAa He BbIXOAUT 3a Npeaesbl yNpyroctu.

Mpn AnMHamMyeckom BO3AeNCTBMM Ha Tpybonposop,
3Heprua 3aTpaymBaeTca Ha paboTy yBenuYeHUsa paguyca
Ha AR,,, , TO €CTb Ha yBeNMYEHWUe NOTeHLMaNbHOM sHep-

run ynpyron gepopmarmm, kotopas byaeT paBHa

AE, =2 7R,,L,,

AP AR()uHA : (1)
Mpun cTaTUYecKOM e BO3AeWCTBUK AaBaeHus, Koraa

OHO MnaBHO M3meHseTca oT P, go P,+ AP, ysennye-

HWe 3Heprun ynpyroi gedopmaumn Tpybonposoaa Mox-

HO onpeaenunTb no Gopmyne

O Loy R

E

mp==mp

AE,, = AP* . (2)

B 3aBucumoctax (1) v (2) D, — BHYTpeHHWi AnameTp
TpybonNpoBOAHOW MarucTpanm, m; Smp — TONWMHA CTeH-

Ku TpybonpoBogHoi maructpanu, m; AR, — ysenunde-
HWe pagmyca TpybonpoBOAHOW MarucTpanu npu AuHa-

MUYECKOM BO3AENCTBUN BHYTPU €ro Aasnexuns, m; R, -

— BHYTPEHHMI paanyc TpybonpoBOAHON MarucTpanu, m;

L,, — AnvHa TpybonposoaHon maructpaiun, m; P, —

pasneHve B TpybonpoBOAHOM MarMctpanu npu ycTa-
HoBMBLUEMCA pexume, Ma; AP — npupocT (yBennuyeHue)
AasneHus B TpybonpoBOAHOW MarucTpanu npu ruapo-
ONHAMUYECKOM pexkume (Npu rmapaBavMyeckom ygape),
Ma; — nnowagb BHYTPEHHEro MOMNepeYyHoro CeyeHus

TPy6ONPOBOAHOI MarucTpanu, m’; ETp — moay”nb ynpy-

rocTM maTepuana M3 KOTOPOro M3rotoBaeHbl TPybbl Tpy-
b6onpoBogHoM maructpanu, Ma.

YBenunueHune paguyca Tpybonposoaa, BO3HUKatoLLee
B pe3y/bTaTe AWHAMMYECKOro BO3LEWCTBUA AaBNeHuA
AP, ApyrMm nyTemM MOXKeT OblTb MOSYY4EHO YMHOXKe-
HUEM YBENMYEHUA paguyca OT CTAaTUYECKOro BO3AENCT-
BuA paguyca AR, Ha AMHamMunyecknin KospduumeHT —

AR
Ky, = ﬁ [3, 4]. Takum 06pa3om, ysenuueHme pa-

cm
auyca OT AMHAMMYECKOro BO3AencTBuA AasneHus AP
MOXHO PacCMOTPETb KaK CTaTMYecKoe Jas/ieHue OT
BesnunHbl K, AP . B TakoM ciyyae U3meHeHUe NoTeH-

LB 3-0 IB™M3Id0 — WORKS OF GTU — TPYAbI ITY
N2 (508), 2018



1506306@(™ 15IBI — ENGINEERING — UHXEHEPHOE AIENIO

LManbHOM 3Heprum ynpyron gebopmaLmm MOXKHO onpe-
AenunTb No 3aBUCMMOCTHU

@y, Lm Rm
% (KduH.AP)z' (3)

mp=—mp

AEnZ =

M3meHeHMe NOTeHLMaNbHOW 3HepruKn, onpeaeneHHoe
no ¢popmynam (2) u (3), £ONKHO 6bITb PaBHbIM A1 OAHOTO
M TOro ke TpybonpoBoAa, Tak Kak ynpyrve aedpopmaumm
He MOoryT bbITb pasHbiMM. [oaTomy Byaem MMeTb

2 n R,,L, AP AR,, =
o, L R

= 2 (K,.AP). (4)
8mp Emp

M3 paseHcTBa (4), ¢ y4eTom Toro, Yto A0 npeaena

ynpyrocty
6, E
= mp2 "2 AP,,, nonyunm
Rmp
AR()MIL =2 Rcm' (5)

CnepyeTt OTMETUTb, YTO yBe/MYeHue paguyca RH"H'

Hanbonbwmm ByaeT NpU MrHOBEHHOM MOBbIWEHUW Ha
AP (npu nepsbix $pasax ruapasBaANYecKoro ygapa), nocne
Yyero BO3HMKalOT nonepeyHble KonebaHusa cteHoK Tpybo-
npoBoAa, KOTopble MocTeneHHo ByayT 3aTyxaTb M Tpybo-
npoBoA, Moc/ie OonpeaeseHHOro MPOMEXKYTKa BpemMeHU
npuaeT B COCTOAHWE TOKOS, a YyBe/luyeHue paauyca
6ynet AR, .

MpumeHeHune TpybonpoBoga Npy AMHAMUYECKON Har-
py3Ke, TO ecTb NPU MIHOBEHHOM M3MEHEHUW AaBNEHUS
Ha AP byget

AR 2AR
Soun. = Ocm AROWL = ARcm Sem = 2Gcm' (6)

cm

BblwenpuBeaeHHbIM aHanu3 MOKasbiBaeT, 4YTo npu
AVHAMWMYECKOM BO34ENCTBUM AaBNEHUA CTeHKM Tpybon-
pOBOAA MCMbITLIBAIOT Harpy3Ky B Aga pasa 60/bLyto, Yem
npu CTaTUYECKOM, a C1Ieg0BaTe/IbHO, A1A Pa3pbiBa OAHOMO
n Toro ke Tpybonposoga npu AMHAMUYECKOM BO3-
OeNCTBMM NOHaJ0bUTCA AaBieHVe B ABa pasa MeEHbLUE,
yem Mpu cTaTMYeckom. ITO MOATBEPAMNIN U HabaloaeHUA,

nposegeHHbIe HAMU B MPOMBbILI/ZIEHHbIX YCNOBUAX.
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Mcxodn w3 BbIWEM3/IOMKEHHOrO CYMTaeM, 4TO Npwu
pacyeTe NPOTMBOYAAPHOM 3alLMTbl, AONYCTUMOE [aB/e-
HWe ana AaHHoro Tpybonposoga crneayer onpenenunTb
No 3aBUCMMOCTH

P _ 200011.8mp Kl
(()(m)éum - D . K K ’ (7)
mp n’ OuH.

rAe Gy = Oum = (380 - 420) MIla — muHUMAanL-
HO [OMNyCcTMMOEe 3HauyeHuWe npeaena MPOYHOCTM MpK
pacTAKeHUM MaTepuana, U3 KOTOPOro M3roTOBJEH TPY-
6onposoa; K; =0,85 — koapduumeHT ycnosua pabortbl
Tpybonposoaa; K, =0,85- koadpduumeHT neperpysku

Tpybonposoaa [2];
a He No 3aBNCMMOCTH

2Gaon.6mp Kl
P =,
(donA)cm D - K

mp n

(8)

KaK 3To 6bI10 NPUHATO paHblue [2, 4].

[na HarnagHOCTM Ha PUCYHKe NpuBeAeHbl KPUBbIE,
NOCTPOEHHble NO 3aBUCMMOCTU (7) — KpuBble 3, 4 1 no
3aBucumocTy (8) — Kpumeble 1, 2.

Takol pacyet TpybonpoBogoB Ha MPOYHOCTb MO3-
BO/IMT  3KCNJyaTMpOBaTb HamopHble Tpybonposoabl
rMOPOTPAHCNOPTHBIX CUCTEM TOJILLMHOM CTEHKM 2 MM, TaK
KaK NpOTMBOYAapHas 3almUTa NpeaoTBPaTUT UX Pa3pbiBbl
Jaxe Npu OUMHAMMYECKUX Harpyskax BO Bpems ruapas-
JINYECKUX YAAPOB.

Heobx0aMMO OTMETUTb, YTO OCHALLEHWE HaMOPHbIX
rMAPOTPAHCMOPTHLIX CUCTEM CpeacTBaMM  3allMTbl  OT
rMAPaBAMYECKMX YAAPOB MOJHOCTBIO HE UCKAKYaeT npe-
BblLUEHWE AAaBNEHMA HAJL [AaBJEeHMEM YCTAaHOBMBLUErocA
peXunma, TO ecTb KaKasf-TO YacTb OT 3TOro NpeBbIeHUn
BCE ’Ke nepeaaércs cTeHKam Tpybonposoga. C ydeTom
3TOr0, MMHWMANbHO AOMYCTUMYIO TOALWMHY CTEHKWU TpPy-
b6onpoBoaa cnefyeT paccumTaTtb No 3aBucnmocTy [5-10]
KV!P(Oon.)()uH.Dmp
20()0714 'Kl

K()un.
SMqut)Un) = 8.mm.cm + 6.mm.0un. = +

PenDypK,  K,D,,

ocm. ~mp>n

+ =
26007[. .Kl 2600;1. 'Kl

(P(Oon.)()Lm.KOuH. +Fom. )’ (9)

roe P

ocm. 1aCTb NMpeBbILLIeHNA AaBIeHNA, KOTOPYHO He CMor

caemnounposatb racuTeb ruapasaMYeckoro yaapa, Ma.
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3aBUCMMOCTb AONYCTUMOrO AaBNEHUA OT AnameTpa
Tpy6onposoaa: 1 — cTaTUyecKas HarpysKa npu TOALMUHE CTEHKU 2 MM;
2 — cTaTMYecKas Harpyska npu To/NLMUHe CTeHKU 3 mm; 3 —
AWHaMKUUYecKan Harpyska npu To/LWMHE CTEHKU 2 MMm; 4 —
AVHaMUYeCcKan Harpyska npu TONLWKUHE CTEHKN 3 MM

C yBenMYEHMEM HaAEeKHOCTU 3almTbl Tpybonpo-
BOAOB OT FMApPaB/NYECKMX YAapoB, YBe/nMYMBaeTca 3¢-
$EeKTUBHOCTb 3KCM/yaTauMmM TPybonpoBOoAOB, KOTOPYH
MOXHO OUEHUTb KO3PULUMEHTOM MCMNO/b30BAHMA Me-
TpYy6,
KOHeYyHom TONWNUHbI U3HOCaA CTEHKU pr6bl Nno OKpPYX-

Tanna npeacraBnarowLmm coboli oTHOlEeHMe

PacyeTHoe 3HayeHWe AONYCTUMOrO M3HOCA CTEHOK
pr6 onpeaenAaeTca no 3aBUCUMOCTU

6M3Hv = SHW._ 6,11uH.(00n.)’ (11)

rae ) - MUHUMA/ZIbHO O0NYCTUMaA TONWMNHaA CTe-

MuH(Oon)
HOK, onpeaensaemas no 3aBucMmocTu (9), m.
C yuetom (7), (8) n (9) cooTHoweHMe (10) npumeT BUA,
_ DmpKn
28Ha16()0n‘ : Kl

3HauyeHune N YCTaHaB/IMBaAeTCA 3KCNepumMeHTa/ibHbIM

n= 1 (K()u&})(()on‘)()uy, +Pocm.)' (12)

nyTem no AaHHbIM M3HOCa TPYHONPOBOAOB rMAPOTPAHC-

MOPTHbIX CUCTEM, 3SKCNAyaTUpyembliX B Pas/INYHbIX

yCNnoBwmsx.

3AK/TKOMEHUE

MpoYHOCTb HaMOPHbIX TPYBOMNPOBOAHbLIX MarucTpanei
rMAPOTPAHCMOPTHLIX CUCTEM CleAyeT paccuuTaTb no
MeToA0/I0TUK, NpPUBELEHHON B pAaHHOM paboTte, T.e.
TONILMHY WX CTEHOK clefyeT onpeaenunTb MO 3aBUCK-
MOCTSIM, NPUBEAEHHbBIM B CTaTbe, KOTOPbIE YYMTbIBAIOT ABa
OCHOBHbIX $aKTOpa, XapaKTEPHbIX /1A aHaNOTMYHbIX
cucTemM: rMapoabpasmeHbI U3HOC CTEHOK M U3MEHEeHWe
[ABIEHUI NPU TMAPOANHAMMUYECKMX NPOLLeCcCax, KoTopble
XapaKTepHbl NpW 3KCnayaTauun. 3TO CYLLECTBEHHO YBENU-

YMBaeT [OJIr0Be4YHOCTb W HaAdeXHOCTb 3KCnayaTauum,

Hocn 5"3*1- K NEpPBOHaYa/IbHOI ee ToNuiHe 5Ha‘1~ (3] COOTBETCTBEHHO TEXHWUKO-IKOHOMMYECKME MOKa3aTenu,
n = SML (10) 06wyt 3¢PeKTUBHOCTL M 061aCTb UX NPUMEHEHMS.
8.
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ABSTRACT. The article considers strength analysis of pressure pipeline of hydrotransport systems at
transportation of abrasive hydro air-fuel mixture taking into account hydroabrasive wear and the increase in pressure
at hydrodynamic processes, since these phenomena have a considerable negative effect on their strength and
durability. In this case, the thickness (diameter) of the walls of the main pipeline increases to a certain extent, but its
durability and respectively technical and economic indicators of pressure hydrotransport systems and their efficiency
are significantly decreased.
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ABSTRACT. A large number of plants used in folk medicine requires a number of appropriate scientific researches
to determine the content of biologically active substances in them, the area of their distribution, natural resources
and production capabilities.

From the plants we have selected: 1. the hazelnut (Corylus), 2. the usual walnut (nut, Juglans Regia), 3. Cucurbita
seeds, 4. Cucumis Melo seeds.

Hazelnut oil is used in food, technical and perfume products. Flour from dry hazelnut nuts makes flour, which is
used for baby food products.

The oil of walnut (Juglans Regia) contains vitamins A, E, C, B, micro- and macronutrients (zinc, copper, calcium,
magnesium, iron, phosphorus). This product is indispensable to the elderly.

There were many pumpkin names used in Georgia: pumpkin, kwah, hapi and akiro. The pumpkin flesh and seeds
are used medicinally. Seeds contain phytosterols, organic acids, resins, vitamins.

The health properties of these plants are mentioned in medical monograph “ladigar Daudi”.

Melon seeds are rich in zinc, which means that it is used as a medicine to improve the condition of hair and skin.

KEY WORDS: Corylus; Cucurbita and Cucumis Melo seeds; Juglans Regia; natural resources.
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AHHOTALUMA. Bonbluoe KONMYECTBO PacTEHMIA, UCMONb3YEMbIX B HAPOAHOW MeAuuUMHe, TpebyeT OT HUX psaaa
Hay4HbIX MCCNef0BaHUN. YTobbl onpeaennTb cogepKaHme B HUX BUONOrMYECKM aKTUBHbLIX BELLECTB, TEPPUTOPUMN UX
pacnpocTpaHeHus, NPUPOAHbIX PECYPCOB U MPOU3BOACTBEHHbLIX BO3MOXHOCTEN, N3 pacTeHUIN mMbl Bbibpanu: nnogpl: 1.
rpeukoro opexa (Juglans regia) n 2. dyHayka (Corylus), cemeHa 3. TbikBbl (Cucurbita) u 4. gbiHn (Cucumis melo).

Macno dyHAyKa Mcnonb3yeTca B NULLEBBIX, TEXHUYECKMX U MapdroMepHbIX NpoayKTax. M3 cyxux opexos GpyHAyKa
OEeNaloT MYKY, KOTOPAA UCNOIb3YeTCcA ANA NPOAYKTOB AETCKOro NUTAHMUA.

Macno rpeugkoro opexa (Juglans regia) cogeput ButamuHol A, E, C, B, MUKPO- 1 MaKpo3ieMeHTbl (LMHK, Mesab,
KanbUWIA, MarHui, »keneso, pocdop). ITOT NPOAYKT HE3AMEHUM ANA MOKUbIX NIOAEN.

B Mpy3uu 6bI1I0 MHOFO HA3BaHWI TbIKBbI: TbIKBA, KBAX, Xanu W akMpo. Mcnonb3ytotca ans fedeHns MAKOTb U ceMeHa
TbIKBbI.

B neyebHbIX Lensx UCNoNb3yoTCA ceMeHa U MAKOTL TbiKBbl. B apeBHel KHure flarapa [ayam yKasaHo O NoJsiesHbIX
CBOMCTBAX 3TUX PACTEHUN.

CemeHa ApblHM 60raTbl LLUHKOM, 3TO O3HAYaEeT, YTO OHWM MUCMOJb3YIOTCA B KayecTBe JIeKapCTBEHHOIO CpeacTBa ANA

yny4yleHnA COCTOAHUA BOJTIOC U KOXKMU.

K/TKOYEBBIE C/TIOBA: rpeuKuii opex;npupoaHbIi pecypc; ceMeHa TbiKBbl; GYHAYK.

aobbogrgol msmomo 03.07.2017
d9dmrbgarols msGowo 03.03.2018
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ABSTRACT. Results of the study of new adaptogenic
preparation (further “AP”) convincingly demonstrate that
it has property to raise resistence of an organism to stress,
physical load, a poisoning by hypoxic poisons, to oxygen
starvation, overheating and effect of bacterial endotoxine
in the range of doses of 1-10 ml/kg.

The most remarkable of these effects - adaptogenic
action at long immobilized stress which causes a pro-
nounced triad of Selye in the majority of control animals —
a hypertrophy of bark of adrenal glands and decrease in
contents of an ascorbic acid (an attribute of the increased
secretion of glucocorticoids), involution of timiko-lympha-
tic system and evident gastric mucosa. The “AP” in such
conditions provides essential easing of metabolic and
organ displays of stress that demonstrates the increase of
nonspecific resistency of an organism and decrease under
influence of BS alarm - reactions to injuring influences.

Another remarkable effect of “AP” — its adaptogenic
action at daily physical overloads which at the majority of
control animals is rather quickly led to overfatigue and full
physical disability. In these conditions “AP” provides not
only preservation, but also a gain of working capacity
during daily work up to full exhaustion, thus extending the
period of an efficient operational condition of animals.

As all models of overloads used here, intoxications and
hypoxemic states characterize endurance of an organism
in general and his main life support systems - biopower
processes, functional stability of a brain and intimate -
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vascular systems, the received results give the basis to
conclude, that “AP” adaptogenic means, capable to raise
the general nonspecific resistance of an organism to
influence of various factors causing frustration of a
homeostasis.

The “AP” shows moderately expressed immunomo-
dulatory properties - stimulates T-dependent B-cells pro-
liferation and raises functional activity of phagocytesi in
the range of doses of 1-10 ml/kg.

Because of the high immunomodulatory properties,
"AP" as a natural herb product, can actually increase the
resistance and adaptive capacity of an organism.

KEY WORDS: Adaptogenic preparation; hypoxia; im-
munomodulation; resistance.

INTRODUCTION

The problem of creation of active adaptogens is not
easy, but the experience gained in this field indicates that
the performance-enhancing non-specific resistance of
the organism and vitality have a lot of substances and
products of multi-component composition. Severe biolo-
gical activity of the family of Araliaceae plant extracts
(Ginseng, Golden Root, Eleutherococcus, Aralia Man-
churian et al.) is well known in folk and traditional medi-
cine, representing the basis of many herbal remedies and
drugs - adaptogens, neurostimulators, immunomodula-
tors, providing versatile healing act.
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Return to plant sources of extremely valuable biolo-
gically active substances - adaptogens and homeostasis
correctors, is justified in connection with the emergence
of large-scale environmental problems affecting large
masses of the population. Since such drugs are intended
primarily for permanent and mass use, they should be
close in nature to nutritional supplements with healing
properties. That is why biological products may be pre-
ferred for these purposes more than synthetic sub-
stances.

The "AP" considered in this article represents water-
alcohol infusions of more than 25 spicy aromatic medicinal
plants of the Alpine Caucasus of Georgia, with the addition
of mountain honey and the unique red wine [1].

The development of this product is dictated by the
idea to create a composition of herbs of folk medicine for
a wide application as natural curative and prophylactic
means with fortifying and adaptogenic properties.

The article presents the results of the study of the
adaptogenic properties of the"AP" [2-11].

MAIN PART

Antistressful action. It is known, that various patho-
logical conditions and extreme influences cause the
common adaptable reaction of an organism, shown by
standard triad Selye - a hypertrophy of a bark of adrenal
glands, involution thimic-lymphatic bodies and detec-
tioning in a gastroenteric path. Pharmacological means
and phytopreparations - regulators of stress (adapto-
genes) at preliminary introduction raise nonspecific
resistibility of an organism to extreme influences and
weaken reaction to stress from its humous and morpho-
logical consequences.

Experiments are carried out on 36 male rats Vistar in
weight of 115-130 g, to whom intragastricaly was
entered “AP” in dozes of 1 and 3 ml / kg. during 7 days
up to stressful influences. Control rats in quality placebo
received water (0.3 ml / 100 g), and the biological control
- only water and stress was not exposed.

Stress caused rigid fixing of rats on a back for 24
hours. After expiry of the term of fixing of animals ham-
mered decapitation, took and weighed adrenal glands,
thimus, a spleen. In adrenal glands determined the main-
tenance of an ascorbic acid - one of the most sensitive
exponents of activation of synthesis of glucocorticoids
(reaction with dichlorphenolindiphenole). Macrosco-
piocaly estimated a condition mucous a stomach and an
intesting, determined the contents of sugar in blood.
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Preventive maintenance of physical overfatigue. It is
known, that excessive physical loads at regular recur-
rence result, as a rule, in an increasing exhaustion of
physical strengths, and sometimes - to irreversible patho-
logical changes in a cardiac muscle and in both other
bodies and systems. Adaptogenes, as against neirosti-
mulators, are mobilized such as their action (fenamine,
syndocarb and means similar to them) should raise
stability of an organism in conditions of such chronic
overloads. In this connection for an estimation of adap-
togenic properties of a concentrate, the model of regular
overloads at rats - daily run on trainbass with the
submaximal speed up to full exhaustion has been used.

Influence of “AP” on stability to regular physical
overloads is investigated in experiments on rats under
the test of high-speed endurance at run on trainbass.

The test carried out on trainbass with automatic
maintenance of the set speed of movement of pathes
within 0.1 m / minutes. Operating reliability is estimated
on time of run up to exhaustion (at speed of 32 m /
mines) as which criterion repeated landing of animals to
an electrode floor and other attributes of weariness
served. For experiment there were selected standardized
male rats (weight 120-130 g) after their preliminary
training to skills of run in trainbass at the lowered speed.
The selected animals shared on equivalent control and
experimental groups on 10 individuals.

“AP” entered to experimental rats in dozes of 1 and 3
ml / kg intragastralicaly 1 hour prior to tests. Control rats
received inside water in the same volume. Re-testing on
serviceability carried out daily within 10 days. At every
research rats received a preparation in the same dozes
for 1 hour before run.

Anti-hypoxical properties. Stability of an organism to
hypoxia - one of the most integrated parameters of a
functional condition of various physiological systems and
biopower processes. For an establishment of effects of
“AP” on resistency to hypoxia models, hypobaric and
hemic hypoxia, describing various mechanisms of
realization antihypoxical effect are used.

Hemic hypoxia. Experiences are led on female mice
(CBA x C57BL) F1. Hemic hypoxia caused nitrite of sodium
in a fatal doze of 300 mg / kg. A “AP” 10 and 30 ml / kg
on 1 entered unitary in dozes 3, hour before introduction
of nitrite of sodium or repeatedly in dozes of 3 and 10 ml
/ kg during 7 days. Antihypoxical effect estimated on a
survival time of animals at a fatal poisoning.

Hypobaric hypoxia. Influence of “AP” on stability of
mice to hypobaric hypoxia was estimated on a survival
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time of animals in a rarefied atmosphere at "height" of
11 kms.

Influence on stability to overheating. In experiences
on 20 Vistar female rats in weight 220-250 g, there was
estimated influence of “AP” on reactance of cardio-
vascular system and breath at total
overheating.

Animals preliminary were adapted for conditions of
measurement of arterial pressure and pulse oscillative a
method on tail arteries at temperature 36°C. Thermal
stress (41°C) caused a stream of heated up air in the
thermal chamber at the control of temperature of a
stream over accuracy 0.2°C. The “AP” was entered 1 hour
prior to tests in a doze of 10 ml / kg.

Antiendotoxic action. Generally biological effects of
endotoxine — gramme-negative lipopolisaccharide the
bacteria causing heavy infectious defeats (a belly typhus,
a dysentery, salmonellosises) and toxico-infections, are
caused by clearing an organism from lymphocites and
macrophages endogenic citokieve — tumor necrotive
factor (TNF) responsible for the majority of displays of
toxic action endotoxine in an organism (frustration
hemodinamical, hypercoagulation of blood, a shock and
destruction of animals). It is known that adaptogenes of
the vegetative and synthetic nature raise resistance to
bacterial invation and endotoxine. One of possible
mechanisms of this protective effect - blockade of
clearing TNF, involutive endotoxine.

For an estimation of protective properties of the “AP”
containing a set of effective natural adaptogenes, in
experiments on mice influence of a BS on involutive
endotoxine clearing TNF has been investigated.

Experiments are conducted on hybrid mice - males in
weight of 18-20 g. The “AP” was entered to animal
intragastrically in dozes of 1 and 3 ml / kg within 6 days.
As the positive control used a powder of roots of a
ginseng in a doze of 10 mg / kg and the control on
placebo - water. For 7 days all animals were
intravenously entered endotoxine in a doze of 0.5 mg /
mouse. In 1 hour the animals hammered decapitation for
reception of whey of blood in which determined credit
TNF citotoxic the test for monolayer culture mouse
fibroblasts. For unit of activity accepted the cultivation of
whey (EC50) causing 50 % destruction of cells in culture.
Individual and middlegroups values EC50 determined
regressive analysis with calculation of confidential
intervals at P < 0.05.

Immunomodulate activity. Presence of the vege-
tative components with immunomodulating effects in
the structure of “AP”, was the basis for studying

convectional
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immunotrophic actions of a nonalcoholic concentrate on
influence on production antibodycounter cells (ABC) and
fagocitary activity which on the known data are sensitive
to various phytopreparation.

Stimulation of B-cells. “AP”
condition of antibody estimated in experiments on
hybrid mice in weight 21-23 g by amount of anti-
bodycounter cells (ABC) in a spleen at immunization of
roulea in the ram (3 x 10° cells). Immunization was
carried out in 1 day after the termination of a 6-day's
rate of introduction of a concentrate in dozes of 3 and 10
ml / kg or placebo (water) intragastralicaly. The amount
of ABC in a spleen determined method Canningheim in 4
days after introduction of a Influence of “AP” on a
condition of antibody is estimated in experiments on
hybrid mice in weight 21-23 g, by amount of
antibodycounter cells (ABC) in a spleen at immunization
of roulea in the ram (3 x 108 cells). Immunization was
carried out in 1 day after the termination of a 6-day's
rate of introduction of a concentrate in dozes of 3 and 10
ml / kg or placebo (water) intragastrically. The amount of
ABC in a spleen determined method Canningheim in 4
days after introduction of an antigene.

Influence on phagocytes. Experiments are carried
out on culture peritonitist the macrophages received
from control and skilled mice after 6 - day time
introduction of a concentrate in dozes of 1 and 3 ml / kg.
Phagocyte activity determined on intensity of restoration
of nitroblue tetrozole (NBT) in reply to stimulation
phagocyte process zimozan. Peritoneal cavity washed off
environment 199 with addition of 10 % of whey of large
horned livestock, on 5 x 106 cells, landed on plastic cups
Petrie in diameter 3.5 sm and we were incubating 2
hours at 370C. After an attachment of cells environment
replaced fresh, containing zimozan (50 mg / ml),
incubated 30 minutes and then brought NBT (10 mg / ml)
at the presence of which incubation proceeded 60
minutes. Dye extragated 1 M NaOH and optical density
of an extract measured at 675 nanometers. In control
cups zimozan did not bring or incubative tests with
zimozan carried out at 40C.

Influence of on a

RESULTS AND THEIR DISCUSSION

Antistressful action. Results of researches are sub-
mitted in tab. 1.

It is established, that immobilized stress in the given
updating causes in control rats distinctly expressed
displays of reaction of a pressure - a hypertrophy of
adrenal glands with falling the maintenance in them of
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an ascorbic acid, involution of thimus and spleens,
hyperglicemia and detection of mucous a stomach.
Introduction of “AP” in a doze of 3 ml / kg essentially
weakens the above-stated displays of stress: the
hypertrophy of adrenal glands decreases approximately

on 2/3 and decrement of an ascorbic acid is accordingly
reduced, hyperglicemia almost is completely levelled,
falling weight lymphatic bodies is authentically wea-
kened. Frequency of development detection of gastric
mucosa is reduced from 90 % up to 45 % (P<05).

TABLE 1

Influence of “AP” (3 ml / kg) 1) on metabolic and organ displays of stress at the rats,
caused immobilization

Parameters Biological control Stress

Placebo “AP”
Adrenal glands, mg% 22.741.2 29.3+1.6" 25.4+1.3"
Ascorbic acid-that adrenal 852419 56417" 68119 **
glands, mg%
Sugar in blood, mg% 115+ 5 157+ 6" 130+ 5*
Thimus, mg% 174+ 8 109+6" 13747 **
Frequency of cases 0/9 8/9 4/9"
Detection of a stomach

Notes: * the AP entered within 7 days in groups - on 9 rats. * - Authentic variously with biological control (P<0.05); i
- the same in comparison with placebo by criterion t-Student; - the same by U-criterion; '- the same on TMF.

In a doze of 1 ml / kg in a day, “AP” essentially has not
affected on specified metabolic and organic displays of
stress at rats. Thus, at course introduction possesses
distinct antistressful activity estimated on hormonal and
organic to displays of reaction of a pressure. The essence
of antistressful effect of this multicomponent herbal
preparation, probably, is that “AP” at repeated introduc-
tion induces a condition of the increased specific resis-

tibility of an organism and in this connection weakens a
level alarm - reactions (hypersecretion of glucocorticoids)
to injuring stimulus. In the given attitude “AP” simulates
effects known as adaptogenes.

Preventive maintenance of physical overfatigue. Re-
sults of researches are submitted in table 2 where
average values and medians of time of run of rats up to
exhaustion are resulted daily during 10-day's experiment.

TABLE 2

Influence of daily introduction of “AP” on duration of run up to exhaustion
at rats at 10- day's tests (minutes, Mtm, n=10)

A “AP” in dozes, ml / kg
Days of tests Placebo 1 3
1 13.240.9 (13) 13.411.0 (13) 13.4+2.3 (13)
2 18.6+1.6 (18) 22.4+2.5 (20) 20.1+ 3.4 (20)
3 25.6+4.5 (21) 27.4+4.0 (28) * 34.2+7.2 (28) *
4 26.8+7.6 (19) 33.248.3(29) * 36.6% 7.6 (30) *
5 24.5+8.0 (9) 32.2+¢7.8(22) * 34.1+10.9 (20) *
6 17.1+71 (3) 34.4+8.0 (25) * 37.7+ 8.5 (25) *
7 11.145.0 (3) 34.1+7.7 (24) * 24.0+ b.8 (I b) *
8 11.9+4.9 (3) 24.4+5.2 (17) * 20.0+ 4.1 (13) *
9 3.6x1.4 (3) 17.2+3.1 (13) * 21.4+9.3(7) *
10 4.2+2.2 (0) 14.443.1 (10) * 13.1+5.3(4) *

Notes: values of a median are specified in brackets; " - authentic distinctions with control (P<05) over criterion

Wilcocson-Manna-Witny.
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It is established that at the first test the “AP” es-
sentially does not influence on average time of run up to
exhaustion, however, further advantage of animals,
receiving the preparation before work, stably accrues.
Actually up to 8 - 9th day of daily loads at experimental
rats, average time of run increases and at the greater half
of these animals in 1.5-2 times absolute parameters of
operationability grow. The share of experimental rats at
which overfatigue (time of run develops falls below
initial) makes 20-30 %.

At control rats other dynamics of operationability is
observed at regular overloads. After 3-5 days of tests
operationability at the majority of them falls below initial
down to zero. In a result half of rats (see values of
medians) after 5th day maintains loading of no more
than three minutes and only at separate animal (30 %)

arise some training effect and time adaptation to loading
(up to 7-8th day).

The “AP” possesses the maximal stimulating effect in
a doze of 3 ml / kg. In this case the high oprationability
exceeding an initial level is kept at the greater half of rats
till 8th day of continuous exhaustible loadings. At a doze
of 1ml/kg the stimulating effect on operating reliability is
a little bit lower, however adaptogenic action thus longer
period, up to 10th day when the majority of control rats
practically became completely incapacitated is shown.

Thus, “AP” renders expressed adaptogenic action at
regular exhaustible loadings, providing preservation of
high operating reliability at repeated tests in operating
conditions up to limiting exhaustion.

Anti hypoxical properties. Results of researches are
presented in tab. 3.

TABLE 3
Protective effect of “AP” on model sharp hemic hypoxia
Groups Dozes, ml / kg ALE, minutes 1 P An index of

The control - 18.5+1.1
Unitary introduction 3 20.3+1.5 1.09
10 23.4+1.8 <0.05 1.26
30 25.742.2 <0.05 1.39

The control - 17.6+0.8
7-day's introduction 3 23.7+1.4 <0.05 1.34
10 28.9+1.7 <0.01 1.64

U_ALE - average life expectancy.

Apparently from tab. 3, “AP” renders antihypoxical
action on model hemic hypoxia at unitary introduction in
dozes of 10 and 30 ml / kg, but is more effective at
repeated introduction.

Hypobarric hypoxia. It is established (tab. 4) that on
the given model “AP”, at unitary introduction in dozes of
10 and 30 ml / kg increased life expectancy of animals

over 20 minutes in 100 % of cases at 14.6+2.4 minutes in
the control and raised percent of survival rate in
hypobaric conditions first 30 minutes of an exposition
with 40 up to 80-100 %. In an interval of the tested dozes
the preparation did not change a body temperature of
animals.

TABLE 4

Influence of “AP” on stability of mice to sharp hypobaric hypoxia

Dozes of ml / kg n ALE, mines Survival rate, %
The control (water) 10 146+24 40
3.0 10 18.4+2.3 60
10.0 10 >20* 80*
30.0 10 >20* 100*

ISSN 1512-0996

www.gtu.ge

LBI-0 9B8™M3IdO) — WORKS OF GTU — TPYAbI ITY

83

N2 (508), 2018




BSBIS3MRB0S, BIFLOZMIRMB0S RS BSB3SGI3B03S —PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS —
®APMAKO/1I0TUA, TOKCUKONI0TMA U ®PAPMALLEBTUKA

*P<05 in comparison with the control.

Presence at “AP” protective properties revealed on
classical models hypoxia.
influence on the basic exchange testifies that “AP” raises

At absence of essential

stability of life-support systems of animals in conditions
of extreme oxygen deficiency and can be related to
moderately effective antihypoxical to means.

Influence on stability to overheating. It is established
that thermal heating causes in the control animals who

have received inside water in volume of 10 ml / kg, a
sharp hypertension and tachycardia with the subsequent
failure of functional stability of cardiovascular system
and development of a thermal shock within the first
hour. Introduction of “AP” slowed down hemodynamic
failures and reduced frequency of cases of a shock by 33
% (at 2 of 6 rats) at overheating within one hour.

Anti-Endotoxic action. Results of study of antiendo-
toxic actions of “AP” under the test of induction TNF are
presented in tab. 5.

TABLE 5

Inhibit influence of a tested “AP” and a substance of roots of a ginseng on
induced by endotoxine clearing TNF at mice

Ne Groups Number of mice Credit TNF Inhibition percentl)
(EU - 50)

1. The biological control 6 <10

2. Placebo + endotoxine 10 409 (365-459) -

3. A ginseng of 10 mg / kg + endotoxine 6 177 (142-222) * 57

4, “AP” 1 ml / kg + endotoxine 6 217 (189-250) * 47

5. “AP” 3 ml / kg + endotoxine 6 107 (75-154) ** 74

- the Percent of on inhibition is designed under the formula (T; — T,)/T; x 100, where T; - credit TNF at isolated
introduction endotoxine (group 2), T, - a credit on a background of preparations.
*-P<0.01; **- P <0.001 in comparison with endotoxine (placebo).

The received data show that the tested “AP” and a
substance of roots of a ginseng cause the expressed
decrease in sensitivity of animals to action endotoxine -
suppress clearing endogenic TNF at preliminary
introduction to mice during 6 days.

It is remarkable that effects of a ginseng in a doze of
10 mg / kg and “AP” in a doze of 1 ml / kg practically
coincide. The extract in a doze of 3 ml / kg possesses the
essentially greater activity on a degree of inhibition
clearing TNF.

Thus, the ginseng and “AP” in structure of extracts of
a ginseng, of eleutherococcus and other components,
possess expressed antiendotoxine effect - inhibit caused
endotoxine clearing TNF in an organism. The “AP” under
this test is more effective, than equivalent dozes of a
ginseng that specifies complex action of herbal
substances included in a composition. Antiendotoxine
action of a ginseng and a concentrate is shown in dozes
which enter into an interval of recommended dozes for
the person.

The carried out researches allow to conclude that
regular application of “AP” can result in increase of

1LB3-0L I®™M3Id0 — WORKS OF GTU — TPYAbI ITY
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stability of an organism to the effects caused by bacterial
endotoxines.

Stimulation of B-cells. It is established (tab. 6) that 6-
day's introduction of “AP” in both tested dozes renders
stimulating influence on process of generation
antibodycounter cells which output raises on the average
in 1.5 times in comparison with the control. The similar
effect of stimulation can be estimated as moderately
adaptive.

TABLE 6
Influence of 6-day's introduction “AP” on quantity
antibodycounter cells in a spleen at mice, immunized by
rouleau in the ram (Mtm, n=10).

Doze, Weight of a ABCx 10°
ml / kg in day spleen, mg
Placebo 126+ 6 232+ 8
3.0 139+11 326+15*
10.0 158+ 8 * 384+22*

*P <0.05 by t-criterion Student
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Influence on phagocytes. The results presented in
tab. 7, testify, that 6-day's introduction of “AP” in dozes
of 1 and 3 ml / kg raises ability of phagocytive cells to
answer reaction of metabolic activation NADF-pentozic
of the shunt, induced by the active forms of oxygen
causing bactericidal effect at phagocyte.

TABLE 7

Influence of 6-day's introduction of “AP” on
phagocytive metabolic reaction on peritonal
macrophages, induced by zimozan.

Variants of statement of the

Optical density restored

test NTB
Macrofags of intactive mice
1. +zimozan, 37°C 0.169 + 0.021
2. + zimozan, 40°C 0.061 +0.012
3. - zimozan, 37°C 0.055 + 0.010

Macrofags of the experimental
mice which have received “AP”
in the specified dozes,
stimulized by zimozan at 37°C
with

4, 1.0ml/kg
5. 3.0ml/ kg
6. Placebo

0.267 £0.027*
0.332 £0.036*
0.138 +0.021

*P <0.05 in compared with placebo.

Results of conducted researches allow to conclude
that “AP” in dozes of an interval renders of 1-10 ml / kg
moderately expressed stimulative action on humous and

nonspecific immunity.

CONCLUSION
DISCUSSION

% Results of study of adaptive properties of “AP”

convincingly testify that the given in an interval of
dozes of 1-10 ml/kg has property to raise resistence
of an organism to stress, physical loads, a poisoning
by hypoxic poisons, to oxygen starvation, overhea-

ting and action bacterial endotoxine.
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The most remarkable of these effects - adaptogenic
action at long immobilized stress which causes a
pronounced triad of Selye in the majority of control
animals — a hypertrophy of bark of adrenal glands
and decrease in contents of an ascorbic acid (an
attribute of the increased secretion of glucocor-
ticoids), involution of timiko-lymphatic system and
evident gastric mucosa. The “AP” in such conditions
provides essential easing of metabolic and organ
displays of stress that demonstrates the increase of
nonspecific resistency of an organism and decrease
under influence of BS alarm - reactions to injuring
influences.

Another remarkable effect of “AP” — its adapto-
genic action at daily physical overloads, which at
the majority of control animals is rather quickly led
to overfatigue and full physical disability. In these
conditions “AP” provides not only preservation, but
also a gain of working capacity during daily work up
to full exhaustion, thus extending the period of an
efficient operational condition of animals.

As all models of overloads used here, intoxications
and hypoxemic states characterize endurance of an
organism in general and its main life support
systems - biopower processes, functional stability
of a brain and intimate - vascular systems, the
received results give the basis to conclude, that
“AP” adaptogenic means, capable to raise the
general nonspecific resistance of an organism to
influence of various factors causing frustration of a
homeostasis.

The “AP” shows moderately expressed immuno-
modulatory properties - stimulates T-dependent B-
cells proliferation and raises functional activity of
phagocytesi in the range of doses of 1-10 ml/kg.
Because of the high immunomodulatory pro-
perties, "AP" as a natural herb product, can actually
increase the resistance and adaptive capacity of an
organism.

1. Ingredients composition of bioactive additive “Grail”. Patent 6516. Georgia. Bulletin #14(450). 2016. (in Georgian).

2. Melkadze R.G., Shalamberidze M. Counter-radiation balm and its medical properties at radiation

injuries and

functional disorders in gastrointestinal tract. Proceedings of the Georgian Academy of Sciences. Biology series “A”.
Vol. 32, #1. 2006, 91-96 pp. (in Russian).

ISSN 1512-0996

www.gtu.ge

85

1LB3-0 IBM3Id0 — WORKS OF GTU — TPYAbI ITY
N2 (508), 2018



BSBIS3MRB0S, BIFLOZMIRMB0S RS BSB3SGI3B03S —PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS —
®APMAKO/1I0TUA, TOKCUKONI0TMA U ®PAPMALLEBTUKA

3. Melkadze R.G. Anti-narcotic and anti-alcoholic activity of the balsam “Graal”. Proceedings of the Georgian
Academy of Sciences. Biology series “A”. Vol. 32, #6, 1195-1206 pp. (in Russian).

4. Melkadze R. Results of the tests of balsam “Graal” in the patients with asiderotic anemia. Vestnik. GNAS. Thilisi.
Ne2. Vol. 33. 2007, 147-152 pp. (In Russian).

5. Melkadze R.G. Antioxidant potential and polyphenolic complex of “Georgian Elixir”. Journal “Novation”. #3.
Kutaisi. 2008, 10-13 pp. (in Georgian).

6. Melkadze R.G. and others. Effective anti-stressful means. International congress “Progress in fundamental and
applied sciences for human health”. Crimea. 2004, 50-51 pp. (in Russian).

7. Melkadze R. Balm “Graal” - a potential antinarcotic and antialcoholic remedy. Journal “Health” (USA). Vol.2.
Number 10. 2010, 1226-1231 pp. (in English).

8. Melkadze R., Kintsurashvili K. Radioprotective properties of bioactive additive "Grail".The second International
Proceeding of 2-nd European Conference on Biology and Medical Sciences. "East-west" Association for Advanced
Studies and Higher Education GmbH. Vienna. 2014, 228-236 pp. (in English).

9. 9. Melkadze R. Adaptive properties of bioactive additive "Grail". International Journal of Advanced
Multidisciplinary Research. 2(3): 2015, 53-59 pp. (in English).

UDC 615.038
SCOPUS CODE 3005

ObOR0D SRO3BMDIEIGN 3HI3dDOB0

@. dgendsdg 33900l 0bpalE@ool ©g3oMBsdgbBo, Lods@mggmml Ggdbogydo gboggdlodgdo,
LoJodmggenm, 0175, mdoanolio, 3. gmb@ogsl 68°

E-mail: remeisi@mail.ru

®9(396bg6@ gd0:

@. 2995, Lods@nggemml sa@s@ygmo 9boggdlodgdo, gobs dgbpydodol baybogg@lodgdm
30339L0l domenmyoy® 393bogdgosms @mJ@m@o

E-mail: agruni.edu.ge

0. 39a09m0dg, ULHY-oL  Lo@@sbldm@@m o  dobJobomddgbgdemmdols  gognm@gBol  gggdols
0bEygliE®ool ©g3s®m@odgb@ols 3Gmaglim@o

E-mail: tmegrelidze@yahoo.com

SEMBSBOD. 5s3HMpgba®0  3G30@o@0l (Ygdogado “APY) godmggmagol Jgogagdo ©odoxg@gdmsw
293 30Ggol, Gmd ol 1-10 e/ 3o @mDgdol 0bBgmgogdo yoshbos LE®gbol, Bobogy@o ©sGgoMmggdols,
do3mJboygdo Lofedmaggoom dmfodganols, gobydswols ¢3dsMolmdol, gobogygdo sdgodmgol, aswsbydgdols
©5 5B gMogeo gbom@mdbobols 3mdgogdol 30ds@m mmysbobdol Fobss@Bmgamdbols sdomengdols gbsto.

o3 99910900056 yggmobg s@lbobodbogos s@sdBmagby®o dmJdgwgds LE®aLol boba@mdarogo 0dmdo-

@0boioolsl, Mmdgaoi Logmbdommm 3bmggengdols 4dgBgbmodsdo ofgggl bomeew aodmbo@dyan bgengls
A0Sl — M@ dgenbgs xodg3eols Ja@Jol 03g@HBOMR0sL s Jobdo sbigmMdobols dgogol dgdia9-

1LB3-0L I®™M3Id0 — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Ne2 (508), 2018 86 www.gtu.ge



BSB3S3MRMB0S, BFLOZMRMB0S RS Bd®ISBIZBH03S — PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS —
®APMAKONI0I1A, TOKCMKONOMMA U ®JAPMALIEBTUKA
@edols dgd3009d0L (2eryzm3m®Bogmopgdoli bggdgiEools ds@gdol bodsbo), modogm-grodgxgsdyg®o Lolidgdol
0bgmeygoslt o kol sY3oms @m®Fmgebgdsl. 53 3odmdgddo ,,APC gb@ybggaymal LE®mglol dg@o-
do@ydo s  MEYSbymo  godmgargbols  IglylEgost, @oboi 3m{dmdl  m@ysbobdol  s@sl3g308039G0
A9bobRIbBM0L  sdomangds ©s dobom  odmfgggmo  see®d-Ggediogdol  sdsbosbgdgao  dmJdggdols
byl gde.

SAP0l - Fgm@g  olbobodbogo  gBadHos  sradBmygbato  dmngdgrgds  gmzgmeeog@o  goboggho
39053 30003900L5L, Mo LogmbE@mmem 3bmggengdols 9dg@glmdsdo Jgoe@mgdom hboms 0§39l aoomensls
o Loy  gobogy®  dOmIobygbo®mosl. o3 300md93do L AP“gbOYbggaymals  ste  do®Bm
‘AHmIobygbomosbmdols  dgbo@hygbgdol, oModgo  ymggmoemoyg®o  d9domdolsl  dol  Fmds@gdols Ly
omsdg s 530m sbobymdeoggdl 3bmggems 39ds pamdsMgmdols 3g@momel.

Moy5bs(3 AosGgodmgol, 0bGmJlogsEools s JodmJloygmo Jpamdsmgmdol of godmygbgdyao ygges
dogeo osboboosmgdl m@asbobdol s dobo dodomswo LobogmaEbem Lolidgdgdol — domgbgyg@ogygero
30m39Lgool, mogol Ggobol gubjcogdo LEsdo@g@mdols s bolbads®mgms LobRgdol goddangmdols
4bs@l, Jowgdymo Iggagdo agodwgal Loggydggml  gogs3gmme  doMomewo  olggbgdo, ®md AP,
OOAMO3 5©3HMYIo YA LodyYsmgdsl, aoohbos gbs@o sodsmamli m@Asbobdol LogBmm sBslidg3080 59600
®3bobEGbHMIS 3mdgmbEsbol wswggaol gsdmdfggg0 RodBMMgdol aogargbols dodo@mom.

ebol 1-10 dgo /39 0bBg@goeTo ,,AP “w09dmbl@momgdsl sbgbls bmdog@ow gsdmbs@yen 0dybmdmwey-
@00 dnddgegosby — SliGodgmomgdls T-sdmgowgdye 3GHmogg@scool B-gxmgogol s sdsmengdls
Bo0G00I00b BbJ3090 SJHogdmdsL.

do@agro  0dgbmImeyges@m@gmo  mgolgdgdol aodm LAPYI, @mymaE 93gbstggmds bo@ydomg@mds
LdbEsbzosd dgodangds 860dgbgermgsbo  golidygmml m@asbobdols HgbolRgbdmdol s sEadGmygby®o
‘JgLoden gdenmdgools sdowargdols Lsddgdo.

1533569 LOBI3IBO): 20333 MagbgM0 3M935M5H0; 037bmImEys30s; M9boliGgb@mds; Jodmlos.

ISSN 1512-0996 LBI-0L 5™M3ISO — WORKS OF GTU — TPYAbI ITY
www.gtu.ge 87 Ne2 (508), 2018



BSBIS3MRB0S, BIFLOZMIRMB0S RS BSB3SGI3B03S —PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS —
®APMAKO/1I0TUA, TOKCUKONI0TMA U ®PAPMALLEBTUKA

UDC 615.038
SCOPUS CODE 3005

HOBbIA AJANTOTEHHbIA NPENAPAT

Menkap3se P.I. JenaptameHT Muwesoit nHAYCcTpUK, FPy3MHCKNN TEXHUYECKUI yHUBepcuTeT, Mpysus, 0175,
Téunucu, yn. M. KocTasa 68°
E-mail: remeisi@mail.ru

PeueH3eHTbI:
N. Tynya, nokTop BUONOrMUEcKnxX Hayk ArpapHoro yHueepcuteTa Kamnyc Kaxu beHaykuase
E-mail: agruni.edu.ge
T. Merpenunpgae, npodeccop [lenaptameHTa NULLEBON MHAYCTPUM daKyabTeTa TPAHCMOPTAa U MAWMHOCTPOEeHus MY
E-mail: tmegrelidze@yahoo.com

AHHOTALMA. PesynbTaTbl UccienoBaHMA afanTtoreHHoro npenapata (aanee ,AP“) ybeautenbHo cBMAETENbCT-
BYIOT O TOM, YTO OH B MHTepBasie A03 1-10 ma / Kr obnagaeT cBOMCTBOM MOBbIWATL CONPOTUBAAEMOCTb OpraHn3ma
cTpeccy, GU3MUYECKMM Harpyskam, OTPaBJEHUAM TMNOKCUYECKMMU faMMU, KUCAOPOAHOMY FON0AAHUI0, neperpesa-
HUAM U SeAcTBUAM BaKTEPMANbHOIO SHAOTOKCMHA.

Hanbonee npumeyatenbHbIM M3 3TUX 3PPEKTOB - afanToreHHoe AelcTeme nNpu ganTenbHOM MMMOBUAN30BAHHOM
cTpecce, KOTOpbIA Yy OONbLWMHCTBA KOHTPO/IbHBIX KMBOTHbLIX BbI3bIBAET APKO BblpaxKeHHylo Tpuagy Cenbe —
rMnNepTpoduIo Kopbl HALNOYEUYHUKOB U CHUMKEHUE COAEPMHKAHMA B HUX aCKOPBUHOBOWM KUCNOTbI (MPU3HAK NOBbILLEHHOM
CeKpeLunmn rIOKOKOPTUKOWUAOB), UHBOOLMA TUMUKO-IMMOATUYECKOM CUCTEMBI U U3BA3BAEHUA CIM3UCTON XKenyaka.
,AP“ B 3TUX ycnosuax obecneumsaeT ocnabseHne MeTabONMUECKMX M OpraHHbIX MPOSABJAEHUA CcTpecca, 4TO
CBMAETENbCTBYET O MOBbIWEHUU HecrneuudUyecko PesnMCTEHTHOCTU OpraHM3Ma U CHUXKEHWUW MOA ero BAUAHWEM
aNapM-peaKkLumn Ha NoBpeKAatoLmne BO3AENCTBUA.

Opyroit npumeyatenoHbin apdeKT y ,AP” - agantoreHHoe gencTene Npu exkegHeBHbIX GU3NYECKUX NeperpysKax,
KOTOpoe Yy 6O0/IbLUIMHCTBA KOHTPO/IbHbLIX YKMBOTHbIX CPAaBHUTEIbHO ObICTPO NPUBOAMT K NEPEYTOMIEHWUIO U MOSHOM
dun3mMyeckon HeTpyaocnocobHocTh. ,AP“ B AaHHbIX ycnoBuax obecneynBaeT He TOJIbKO COXPAaHEHME, HO U NMPUPOCT
paboToCnoCcoObHOCTN NpU exeaHeBHON paboTe A0 NOMHOMO YTOMEHMUA, YOJWHAA MpUM 3TOM nepuos paboToc-
NocoH6HOro COCTOAHWUA KUBOTHbIX.

Tak Kak BCe UCnojb3yemble 34eCb MOAENN NeperpysoKk, MHTOKCMKALMU U TUNOKCUYECKME COCTOAHMA XapaKTe-
pU3YyIOT BbIHOCAMBOCTb OPraHM3ma B LE/IOM UM ero OCHOBHbIX CUCTEM »KMU3HeobecneyeHua - BMO3HEepreTUYecKux
npoueccos, GyHKUMOHANBbHOM CTabUNBHOCTU FONOBHOIO MO3ra U UHTUMHOW - COCYAUCTOM cUCTeMbl. [MonyvyeHHble
pe3ynbTaTbl AAlOT OCHOBaHME 3aKAYUTb, 4TO ,AP“ aganToreHHoe cpeacTBO, CNocobHoe NogHATb obuyto Hecne-
LMbUYECKYIO PE3UCTEHTHOCTb OPraHM3Ma K BAUAHUIO Pa3fIMYHbIX GaKTOPOB, BbI3bIBAOLLMX PACCTPOMCTBO rOMeOoCcTasa.

B uHTepsane o3 1-10 ma / Kr ,,AP“ AeMOHCTPUPYET YMEPEHHO BblpaXKeHHble MMMYHOMOAYAUPYIOLINE AeNCTBUA,
cTMmynmpyeT T-3aBucuMble B-kneTku nponndepaumm 1 nosbiwaeT GYHKUMOHANbHYH aKTUBHOCTb GaroumTos.

M3-3a BbICOKMX MMMYHOMOAYAMPYIOWMUX CBOWCTB, ,AP“, Kak pacTuTenbHas HaTypasbHaA CybCTaHUMA, MOXKeT
MCMOIHUTb CYLLLECTBYHIOLLYHO POJ/ib B Ae/e NOBbIEHWNA PE3UCTEHTHOCTU M aAaNTaLMOHHbIX BO3MOXKHOCTE OpraHM3ma.

K/TKOYEBDIE C/IOBA: aganToreHHbIl NnpenapaT; ’MNoKcua; Pe3ncTeHTHOCTb; MMMYHOMOAYNAUMS.

The date of review 08.02.2018
The date of submission 24.02.2018
Signed for publishing 05.06.2018

1LB3-0L I®™M3Id0 — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Ne2 (508), 2018 88 www.gtu.ge



BSBIS3MRB0S, BIFLOZMIRMB0S RS BSB3SGI3B03S —PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS —
®APMAKO/1I0TUA, TOKCUKONI0TMA U ®PAPMALLEBTUKA

UDC 615
SCOPUS CODE 3005

TOKCUKONIOrMA BUOAKTUBHOM LOBABKU “GRAIL”

P.l. Menkap3se
Téunucu, yn. M. KocTasa 68°

E-mail: remeisi@mal.ru

PeueH3eHTbI:

JenapTameHT NUweBol MHAYCTPUK, NPY3NHCKNI TeXHUYECKMIA yHuBepcuTeT, Mpysua, 0175,

N. T'ynya, foKTOp BUONOTMYECKMX HayK ArpapHoro yHusepcuteTa Kamnyc Kaxu beHaykuase

E-mail: agruni.edu.ge

T. Merpenugse, npodeccop [lenapTameHTa NULLEBOM MHAYCTPUM GaKynbTETA TPAHCMOPTA U MALIMHOCTPOEHUs [TY

E-mail: tmegrelidze@yahoo.com

AHHOTALUA. MN3yyeHa ocTpas v XPOHUYECKAA TOK-
CMYHOCTb HMoaKkTMBHOM AobaBku “Grail”, npepcrasnsto-
was cobo MHOrOKOMMOHEHTHYI HacToiKy 6onee 25
NeKapCTBEHHbIX PacTeHUI, NPOAYKTOB MYeNoBOACTBA MU
BUHOAEeNMA. [oAONbITHBIMU KMUBOTHBIMWU CAYKWUAWU Mbl-
LK, KpbICbl U cOBaKu.

YCTaHOBMEHO, YTO B A03ax 3 u 10 MA/Kr K Becy »Ku-
BOTHbIX (npeBocxogawmx oT 6 go 20 pa3 peKkomeHs-

|n

yemble gns NpUMeHeHus y yenoseKa) “Grail” He BbI3bI-
BAET OTK/AOHEHWI B KU3HEAEATEeNbHOCTU KUBOTHbIX, He
OKa3blBaeT OTPULATENbHOMO BAMSAHMA Ha CUCTEMY Kpo-
BETBOPEHMA, He 06/13a4aeT NapeHXMMATO3HOW TOKCU-
YHOCTbIO, He BAMAET Ha QYHKUMOHaNbHOE COCTOSHUE
neyeHu 1 Noyek.

Cyps no pesynbTaTam BMOXMMUYECKMX UCCNEA0BaHMMI
“Grail”

0BMEHHbIX NPOLECCOB B OPraHU3me, He BAUAET Ha QYHK-

KpoBH, He BbI3bIBAET HapyLEHUA OCHOBHbIX
LMW 3HAOKPUHHbIX OPraHOB M 3/1EKTPONUTHbINM 6anaHc.
BBegeHMe npenapaTa B MUCMbITaHHbIX 403aX OKas3aso,
BMeCTe C TeM, MOJIOKUTE/IbHOE 3aMEeTHOe BAWAHWE Ha
NPUPOCT MacChbl Tesa KUBOTHbIX U 06N dU3MUecKuin
CTaTyC, OLEHMBAEMbIN MO Harpy304YHO-KOOPANHALMOHHO-

MY TECTy TPeAMUAN.
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KNIOYEBBIE C/IOBA: 61oaKTMBHAA fAo06aBKa; [03bl;
OCTPan TOKCMYHOCTb; MOAOMbITHbIE MWBOTHbIE, XPOHU-

YeCKaA TOKCMYHOCTD.

BBEAEHUE

PactutenbHble KOMMOHEHTbl B BMOAKTMBHOW f06aBKe
“Grail” (ganee bA) [1] cogep»aTcsa B A03aX, KOTOpble He
npesbiwatoT 1/5-1/3 TepanesBTMHeckux A03 duTonpena-
paToB M3 Tex e pacteHuit. OAHAKO CYMMa KOMMOHEHTOB
no pagy obwmx HanpasieHuii 6MOaKTMBHOCTU AOCTUraeT
OZHOM TepaneBTUYECKOM [03bl U MOXKET ee NpPeBbILaTb.
Y4uTbIBas NpU 3TOM, YTO MHOTUE XMMMYECKME BELLECTBA,
BXxo4swme B coctaB b/l moryT obnagatb HenpeacKasye-
MbiM 3pdEKTOM MpWU B3aMMOAZENCTBUM WMAN NPOABAATb
B3aMMOMNOTEHLMPYIOLLME CBOWCTBA, A0Ka3aTeNbCcTBa TOK-
CUKO/I0TMYECKoMn 6e30MacHOCTU AaHHOW MHOTOKOMMOHEH-
THOI PACTUTENIbHON KOMMNO3ULLMKN ABNSETCA NEPBbIM U FNa-
BHbIM YC/I0BMEM BO3MOXKHOCTU NpUMeHeHus B[, B KauecT-
B€ MULLLEBOro NPoAYKTa € iedebHbIMK cBOMCTBaMM [2-5].

B COOTBETCTBMM CO CTaHAAPTHbIMM TPeBOBaHUAMM K
M3YYEeHMIO NEeKAPCTBEHHbIX CPeACTB M NevyebHbIX npoa-
YKTOB B AaHHOI paboTe B 3KcnepumeHTax Ha 3 Buaax
KMBOTHbIX — MbIWax, Kpbicax u cobakax oboero nona
NPOBeAEHO U3yYeHWe OCTPOM MU XPOHMUYECKOM TOKCUYHO-
CTU U nepeHocumocTn Bl npu nepopanbHOM (MHTparac-
Tpa/sbHOM) BBEAEHUMU.
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OCHOBHAA YACTb

MATEPUANDBI U METOAbl UCCNNEAOBAHUA

1. U3YYEHUE OCTPOI TOKCUYHOCTU

OcTpas TOKCUYHOCTb ANA MblLLen

OnbITbl NpoBeaeHbl Ha 40 camuax M camKax Mblliei
maccoit 21-23 r. [epepn 3KCMNEPUMEHTOM KUBOTHbIE
BblAEPXUBANNCL B TeYeHue 2 Hee b B KAPAHTUHHBIX YC-
JIOBUAX Ha CTaHAAPTHOM MULLEBOM pauunoHe. Ana onbita
oTbupanu 340pOBbIX 0COBEN C UMCTBIM W FNaAKMM
LWEePCTHbIM MOKPOBOM M HOPManbHON NoBefeHYECKOM
AKTMBHOCTbIO. M3 06LLeit NapTMm 0TOBPAHHbBIX }KUBOTHbIX
bopmMMpoBanM paBHOLEHHbIE TPynnbl (N0 5 mblwen Ka-
OO0ro nosia Ha Ao03y), KOTopble pacca*KMBaau No oThe-
NIbHbIM KNETKam W Bpann B SIKCNEPUMEHT NOC/e BHYTPUT-
pynnoBow aganTtauuun. [octyn K Boge U Kopmy 6bin cBO-
60HbIM, CBETOBOM PEKUM — eCTECTBEHHbIM [6-8].

B/l BBOAMNM MHTPAracTpaabHO C MOMOLLBIO UIMbl-30H-
Aa B ob6bemax 0.1, 0.3 u 1 mn Ha 10 r maccbl Tena (10-100
MA/Kr), T.e. B NpeaenbHbIX KOAUYecTsax 418 4aHHOMo BM-
[a UBOTHbIX. bosbline o6bembl npenapata (1 ma/10 r)
BBOAMAM B 3 Npuema C MHTepBanom 3-4 MUHyTbI, 4OCTaT-
OYHbIM [ANA 3BaKyaUMW KUAKOCTU W3 Kenyaka. B
KayecTBe HUON0rMYECKOro KOHTPOIA UCMONb30BaIN KUB-
OTHbIX TOWM K€ NapTUW, KOTOPbIM BBOAMIM BOAOMNPOBOAH-
yto Boay B o6beme 0.3 mn/10 r (nnauebo) [9-11].

OcTpas TOKCUYHOCTb A1 KpPbIC

DKcnepumeHTbl NpoBeaeHbl Ha 40 Kpbicax AMHUK Buc-
Tap, maccon 130-140 r (camupl) M 110-120 r (camku),
COAEPKABLUMXCA Ha CTAHOAPTHOM MULEBOM pauMOHe.
Mepen OMbITOM }KMBOTHblE B3BELIMBA/IUCL M pacnpege-
NANNCb MO Macce Ha PaBHOLEHHbIe TPynMbl, BK/KOYato-
wme no 5 ocobeit kaxkagoro nona. 61 BBogunun B gosax 3,
10 u 30 MA/Kr MHTparacTpanbHO, y4MTbIBasA HU3KYIO ee
TOKCUYHOCTb AN1A Mblwen. ChegyeT OTMETUTb, YTO A03a
30 mna/Kkr, coctaBnaowaa 3% maccbl Tena, ABNAETCA
npeaenbHou no obbemy Ana BBeAEHUA KpbicaM. 3Ty A0-
3y BO M3berKaHMe NepepacTAKEeHUA KenyaKka BBOAWUIMN B
3 npnema.

HabntogeHusa 3a XMBOTHbIMU NPOBOAMAN B TEYEHME
14 cyTOK C perucTpaumelt BbIXKMBAEeMOCTU 0bLWEro He-
BposiorMyeckoro ctatyca (no Irvin) u Becosoro npupocTa.
HelpoTOKCMYHOCTb OLEHMBANM NO COCTOAHMIO NPOCTbIX U
CNOXKHbIX MOTOpPHbIX pedieKcoB, U3MEHEHW ABUraT-
€/bHOW aKTUBHOCTU, abA0MUHANBHOMY TOHYCY, COCTOAH-
MI0 MbILLEYHOW cuAbl (XBaTaTenbHOMY pednekcy), Hanu-
UYMIO KaTaNenTOMAHbLIX ABNEHWUM,

NUNO3PEKUUM, TUN-
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OTEPMUU, COCTOAHUIO AbIXaHMA, HAIMUYNIO MULPUA3A NN
MWO3a, pedaekcy Ucnyra, peakLmm Ha XeHOIMHT, COCTOSA-
HUIO Anypesa, gedbeKaunm, canmeaLmm.

Mo OKOHYaHWUW 2-HefenbHOro HabntaeHUa uccneno-
Ba/M remaTo/iorMyeckme rokasatenn — cofepKaHue
3pPUTPOLMTOB, NEMKOLUTOB, HEMTPODUIOB, TPOMOBOLUTOB
B nepudepryeckon KpoBM, OLLEHUBANN COCTOSIHME AUYp-
e3a (npu BOAHOW HarpysKe), NPOBOAWNIN FeKCEeHasI0BbIN
TecT Ha obesBperkmBatowWwyo GyHKUMIO neveHn. Ha 16-e
CYTKM }KMBOTHbIX 3a61Banv aPpUPHbIM HAPKO3OM U NOAB-
eprann aytoncum C Lenblo NaTtoaoroaHaTOMUYecKoro
nccnesoBaHMA BHYTPEHHMUX OPraHoB.

OcTpasn TOKCUYHOCTb ANA cobak

JKcnepuMmeHTbl npoBedeHbl Ha 12 6ecnopoAHbix
cobakax oboero nona maccoi 5.3 — 6.8 kr.

KMBOTHbIX Nepes ONbITOM BblAEPKMBANN B KapaHTUHE
B TeueHue 3 Hegenb. [nA sKcnepumeHTa otbmpanun 3a0-
poBbIX 0cobeit No AaHHbIM remMaToNorMYecKoro aHaausa
KpPOBW M HabntogeHuA 3a 0bLWmMM cocTosHMEM, QyHKUMEN
NULLEBAapPUTENbHOIO TpaKTa, TemnepaTypol Tena. B rpyn-
nbl 13 4 cobak (Ha A03y) BKAOYanM Nno 2 camua 1 CaMKu.

CobaK B TeueHWe Hedenn A0 3KCNepuMMeHTa npuy4a-
NN exkefHEBHO K NpoLesype U3MeEPEHUI apTepuanbHOro
AasneHun (ocumnnorpadpuyeckum MeTogom Ha roneHu) u
3anucu IKI, KoTopble NPOBOAUAN Y HKUBOTHbIX 6€3 PUK-
CauMK B MOJIOKEHWUU CTOA.

HaKaHyHe 3KkcnepuvmeHTa CHMMann ¢oHOBble MOKa-
3aTeNiM ABUraTe/IbHOM aKTUBHOCTU KMUBOTHbLIX METOLO0M
BM3ya/ibHOM aKTOMeTpum B TeyeHue 5 yvacos. Konu-
YeCTBEHHAA BW3yasibHAaA aKTOMETPUA OCHOBbLIBANACb HA
perucTpaumm noBeAeHUA M MO3bl XUBOTHbIX B MOKOe
(cnoHTaHHaA gBuratenbHana akTMBHOCTL — COA) U peak-
LMW KMBOTHbBIX HA KOHTAKT C 3KCMepumeHTaTopom (Bbl-
3BaHHaA ABuratesibHaa akTMBHocTb — BOA). CAA n BOA
oueHMBanu No 5-6annbHONM WKane 3a KaxKable 15 MUHyT
HabnogeHna. CymmapHble MOKasaTeNn aKTMBHOCTU 3a
KaXKAblM Yac HabnoaeHUA CPaBHUBAIM C COOTBETCTBYHO-
wmumM (no cpokam) ¢GOHOBbIMM 3HAYEHUAMM MOKa-
3aTenel, NONYYEeHHbIMU HaKaHyHe 3KCNepumeHTa y Tex
e cobak B CTaHAAPTHbIX YCN0BUAX. CTaTUCTUYECKYHO 3H-
auMMOCTb M3meHeHuit COA n BOA B AUHAMUKE MHTOKCU-
KaluMK OLLeHMBA/IM METOAOM NAPHbIX CPaBHEHW no T-
KpuTepuio BuiKkokcoHa.

B AeHb aKCnNepnmeHTa nepes BeeaeHnem bl B obcra-
HOBKe NOKOA CHMManun GOHOBble 3HAYEHWUA apTepuanb-

Horo pasneHun, JKI, pekTanbHoOlM Temnepatypbl. B
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BBOAWAM WHTPAracTpasabHO Kenyao4yHbiM 30HAOM B 40-
3ax 1 1 3 mn Ha Kr maccbl Tena. KoHTpoibHbIM cobakam B
KayecTBe nnauebo WHCTUANMPOBAAN BOAOMNPOBOAHYHO
BOAY B 06beme 3 MA/Kr.

HabntopeHue 3a XKMBOTHbIMM NPOBOAUAN HENPEPbLIBHO
B TeYeHue nepsbix 5 yacoB nocne MHbekuuun. OueHmsanm
obliee cocTosiHMe, ABuraTesibHyl0 akTMBHOCTb (COA M
BOA), dYHKUMIO Kenyao4YHO-KMLLIEYHOro TpaKTa, MpoBO-
AWMU U3MepEHUA pPeKTasIbHOM TemnepaTypbl, apTepuab-
Horo pasneHma un IKI ¢ nHtepsanom 1-3 yaca. B ganb-
Helwem Ha npoTaxkeHun 14 cytok (1 pa3 B Hegento)

pernctpupoBanun aptepuancHoe gasnerHune, JKI, exeaHe-
BHO OLLeHMBaNM 06LLMIA HEBPOIOTUYECKMIA CTATYC, MOeaaH-
Me Kopma, coctosHue aedekaumm U MOYencrnycKaHus,
NpPOBOANAN aHaNM3 Kposu Yepes 1, 7 n 14 cyTok.

2. UBYYEHUE CYEXPOHUYECKOW TOKCUYHOCTU

YcnoBusa npoBeaeHUs UCNbITAHUA U KPUTEPUN OLLEHKU

UccnepoBaHne CcybXpPOHUYECKOM TOKCMYHOCTM B[
npoBefeHO B IKCMEPMMEHTAX Ha MbIAX Mo caeayto-
LLemy NpoToKoNy:

usoTHble Mon Yucno [o3bl Mpogon- Uccnepgyemoble
KUBOTHbIX Br, HUTenb- nokasartenu
MA/Kr HOCTb
BBEeAEHUA

Mbliwn Camupl, 60 Mnauebo 21 peHb Macca Tena, remaTonornyeckne no-

[CBAXCs,Blg] F4 CcamKu 3.0 KasaTenn, HeBPOJIOrMYECKUIA CTaTyC,

17-20r 10.0 naTaHaTOMM4YecKoe uccnegoBaHue mn
BecoBble KO3OOULMEHTbl BHYTpPEH-
HUX OpraHoB, 6BMoxnmma Kposu, obe-
3BpeXxunBaoLLan GyHKLMA NeveHu.

MpenapaT BBOAUAW WHTparacTpasbHo B obbeme 0.1
Mn/10 r macchl Tena exkegHesHo A0 10 yacos ytpa. KoHT-
POJ/IbHbIE MbIWW NOJIyYann BHYTPb BOAOMNPOBOAHYIO BOAY
B TOM e obbeme.

ObuweTokcnyeckoe geicrene b oueHnMBanu no AuH-
aMMKe Maccbl Tena ¥XUBOTHbIX NPWU B3BELIMBaAHMM 2 pasa
B Henento, rematoNorMyeckMm MokasaTesiaMm — Mnpu uc-
cnefoBaHun Kposu 1 pa3 B Hejento B TeyeHMe Kypca
BBEAEHMA N B KOHLE 3KcnepumeHTa [12].

HelpoTOKCUMYHOCTL  OMpeaensnn  No  KOMMIEeKCy
TECTOB, XapaKTepusywmux GyHKLMOHANbHOE COCTOAHUE
pasfvyHbIX YPOBHEM opraHusaumm mo3ra (pednekc
ONPOKNALIBAHWUA, 3PAaYKOBbIA U POrOBUYHBIIN pedrieKcsl,
peaKkumMa NOCTAHOBKM Jfanbl Ha OMNOPY, XBaTaTe/bHbIN
pedneKc, cnocobHOCTb yAep:KMBaTb paBHOBECUE Ha ne-
peKknaamHe), MbiWEYHY CUAY — NO CNOCOBHOCTM NoAaT-
ArMBaTbCA HA TOPU3OHTA/IbHO HATAHYTOW NPOBOJIOKE.
MOTOPHO-KOOPANHALMOHHbIE GYHKLUUM OLEeHWBaAn B
Tecte Ha TpeaMu.

BereTaTMBHbIN CTaTyC XapaKTepu30BaaM MO COCTOAHMIO
C/I3UCTBIX, LWEPCTHOIO MOKPOBA, LWMPUHbI F1a3HbIX WENeN,
HaZIMYNIO CaNMBALLMN, ANAPEN, OMPATHOCTU Y KUBOTHBIX.

KneTouHbli coctaB nepudepuryeckon Kposu onpege-
NANN, WNCNOJIb3yA CTaHAApPTHble MEeTOAMKM noacyeTa
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KNETOK B Kamepe [opsaeBa UM aBTOMATUYECKMI CHETUMK.
Mpobbl Kposu Bpanu nNog 3GUPHLIM HAPKO3OM U3 Hapy-
HOTO opbuTanbHOro CUHyca. Yepes cyTKM nocne
nocnefHero BBeAEHUA OCHOBbI CTaBW/IM FEKCEHA/OBbLIN
HapKOTUYECKUIN TecT ANA OUEHKM YHKLMOHANbHOMO
cocTosHuA nevenn [13-14].

Yepes 2 cyTOK nocne npoBeneHus BCEX TeCToB Y
Mblwwel nog 3dMpHbBIM HAPKO3OM NpousBoamMan 3abop
KPOBW CepaeyHoMn nyHkumei B obbeme fo 1.5 mn. Kposb
noZBepranu cBepTbiBaHUIO, LEHTPUPYrMpoBasun, CbiBOPOT-
Ky oTcacbiBanM 1 xpaHuam npm -20°C 4o momeHTa 61oxu-
MWYECKOro aHanm3a. [locie 3TOoro KMBOTHbIX BCKPbIBA/IK,
OLEHMBANN MNATaHAaTOMUYECKOE COCTOAHUE BHYTPEHHUX
OpraHoB, 3aTeM BHYTPEHHWe opraHbl (Mo3r, cepaue,
neyeHb, JiIerkMe, MOYKWU, HAAMOYEYHUKM, Cefe3eHKa,
CEMEHHWKN, AUYHWUKKM, TUMYC) M3B/EKaAU U B3BELLUMBAIM
ONA onpepeneHua BecoBbIX KO3GOUUMEHTOB, KOTopble
paccunTbIBaAN MO OTHOLLEHUIO K Macce Tena [15-16].

PE3Y/IbTATbl U UX OBCYXKOEHUE

OcCTpan TOKCUYHOCTD Y MblLuei

MposiBneHua obwero gerctena B, npu umHTparac-
TpaNbHOM BBEAEHWW Mblllam npeactaBiaeHbl B Taba.l.
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MNpossnenus obwero aeiictens B, y Mbiweii

TAB/IMLA 1
)

[o3bl Yncno ? Peakuna *KMBOTHbIX

MA/Kr Mbllwen

10.0 10 CnaboBblpaxeHHoe KpaTkoBpemeHHoe (40 14.) nosbiweHue BO3OYAMMOCTW, B AaNbHelem
OTKNOHEHWI B NOBELEHUWN U COCTOAHWUM KUBOTHbIX HE OTMeYaeTcA. Tmbenn Her.

30.0 10 CnaboBbiparkeHHOe, bBbICTPO npoxogsAuiee NoBbiWeHMe Bo3byguMmocTn. B pganbHenwem Ha
nNpoTaXKeHUn 14 cyTOK COCTOSHME M NOoBeAEHNE KMBOTHbIX HE OT/IMYANIOCh OT KOHTPOA. Mbenn
He Habnoaanocs.

100.0 10 KpaTkoBpemMeHHoe yrHeTeHue, Npoxoasiiee B Te4eHMe Yaca. B ganbHenwem Ha npoTtaxeHun 14
CYTOK OTK/IOHEHWI B NOBEAEHUM U COCTOAHUMN MbllEN He oTmedaeTcs. [mbenu HeT.

1
lpumeyaHus: ) peakyua uéeHmMu4Ha Y MUBOMHbIX oboezo nona;

HabnioaeHue 3a *KUBOTHbIMW MPOBOAUAN HEMpPEpbIB-
HO Ha NPOTAXKEHMM NepPBOro AHA NOC/Ae BBEAEHMA Npena-
paTa, 1 B Nocneayowem COCTOAHME KMBOTHBIX OTMEYanm
OBaXabl B CYyTKM B TeyeHue 14 pHen. Peructpuposanu
KNMHUYECKYIO KapTUHY MHTOKCUKALLMWN, HEBPOJIOTMYECKUIA
CTaTyC W MNoBeAEHWE KMUBOTHbIX, COCTOAHWE BereTaTu-
BHbIX QYHKLMM, LWEPCTHOrO NOKPOBA, NoedaHMe Kopma,
notpebaeHne BoAbl, JaHAMMUKY MacCbl Tena Npu exkea-
HeBHOM B3BewwBaHUW. 1o ucteyeHnn 14 cytoKk y nono-
MbITHbIX U KOHTPOAbHbIX MbIlEN aHan3NpoBaanU Kie-
TOYHbIA COCTAaB KPOBM W MPOBOAMIM HAPKOTUYECKUM
reKCeHasIoBbIN TECT ANA BbIAB/NEHUSA BO3MOXKHOM renar-
OTOKCMYHOCTU NpenaparTa.

McnbITaHMA Ha MblWwax nokasanu, Yto bl B go3ax ot
10 go 100 mna/Kr, npeaenbHbIX A8 BBEASHUA MbllLam U
NPeBOCXOAALWMX CPeaHIo 03y, PaCcCYUTAHHYI Ha
yenosekKa (0.5 ma/kr), B 20 — 200 pa3, He OKa3blBaeT BUA-
umoro obuiero encTBus Ha MoOBeAEHWE U COCTOAHUE
YKMBOTHbIX U He Bbi3blBaeT UX rmMbenn. Mbilin COXpaHAOT

2)—
/ camybl U camku.

0ObIYHYI0O AN HUX WCCNeA0BaTENbCKYD  Peakumio,
JIOKOMOTOPHbIE QYHKLUMU N KOOPAUHALMIO ABUNKEHUI,
60.1eBYI0 YyBCTBMTE/IbHOCTb. He 0TMeYaeTcs paccTpoicTs
nedekaumu,

CMMNTOMOB U NMPU3HAKOB HeﬁpOTOKCW-IHOCTM. He6onb-

MOYEUCNYCKaHUA, APYrUX BeretaTUBHbIX
Woe noBblleHne BO3bYANMOCTH, BO3HUKAIOLLEE Y YaCTH
Mblwel B TeyeHMe 1-ro yaca nocne BBeAeHUA npenapaTa,
ABNACTCA NPOXOAALWMM. Ha NPOTAXKEHUN nocaenyroumx
OBYX Hefenb HabnwgeHus U3MeHeHMid B obliem
COCTOSHUW M MOBEAEHUMN XKMBOTHDBIX, KaK U CNydaes rmb-
€/, He OTMeYeHo.

[ByxHegenoHoe HabnlogeHVe 33 KMBOTHbIMKM, NONY-
ymswmmn B B pgosax 10-100 mn/Kr, nokasano, 4To
npenapat He OKasblBaeT OTPULATENbHOrO nociese-
McTema. Y Mblleit He BbIABIEHO CYLLLECTBEHHbIX M3MEHEH-
2-HeAenbHOro MnpMpPoOCTa  Macchl (tabn.2),
OTK/IOHEHU TFemaToJIorMYecknx MoKasaTtenei (1abn.3),

um; Tena

HapylweHnn GYHKUMOHANBbHOIO COCTOAHUA NeYeHu, cyan
no pesynbTaTamM rekceHanoBol npobol (Tabn.4)

TABJ/INLA 2

BnAunsHMe 04HOKPATHOrO MHTParacTpasnbHoro eeegeHus bl B gosax 10-100 ma/Kr Ha AMHAMUKY

Maccbl Tena mbliwel npu nocneaylowem 14-cytouHom HabaogeHuu (r, Mim)

pynnbl Oo3bl B4, mn/Kr CyTKM nocne BBeAeHUA

0 3 7 14
KoHTponb Boaa 22.0+0.3 23.410.3 25.1+0.4 26.610.1
B/, 10.0 22.2+0.3 23.7+0.4 25.6+0.6 27.1+01
B/, 30.0 22.1+0.4 23.4+0.4 24.8+0.5 26.4+0.1
bA 100.0 22.3+0.5 23.1+0.6 24.5+0.6 26.3+0.1
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TABJIMLA 3

BanaHme o4HOKPATHOroO MHTParacTpanbHoro eeegeHua b4 8 gosax 10-100 A/Kr Ha KNETOYHbIN

cocraB nepudepuyeckomn KpOBMl) y mMbiweii yepes 14 cytok (n=10)

Mpynnbl [o3bl dpuT- NenkounTbl HelTtpodunbl Tpomboumt

MA/KF poumTbI 10%/mKkn 10%/mKkn bl

10%/mkn 10°/mkn

KoHTposb Mnaue 8,8+0,5 10,5+1,3 1,71+0,23 0,91+0,07

60
B4 10.0 8,1+0,5 8,9+1,0 1,47+0,30 0,94+0,18
Vil 30.0 8,7+0,4 8,4+0,8 1,25+0,25 0,89+0,08
Vil 100.0 8,506 9,341,1 1,5740,32 0,86+0,12

MpumeyaHue v_ Kposb 6panu U3 Hapy#Ho20 opbumasnsHO20 CUHYCA.
TAB/IULA 4

BauAHMe OQHOKPATHOrO MHTParacTpanbHoro sBBeaeHua B B fo3ax 10-100 mn/Kr Ha pe3ynbTaThbl
rekceHanoBoii Npobbl y Mbiwweit yepes 14 cyToK (n=5)

)

2)

pynnbl [o3bl Ma/Kr MpoAoKNUTENbHOCTb HapKoaa1 MMH. P,

KoHTponb Boga 36.0%£2.73

b 10.0 29.843.28 >0.2

b, 30.0 32.243.12 >0.2
100.0 38.713.24 >0.2

1
Mpumeyarus: )~ npodonxumenbHOCMb BOKOBO20 MOMAOHEHUA 10CAE BHYMPUBPIOWHO20 88e0eHUA 2eKCeHana 8

2, o o
dose 70 me/ke; ) — P, — sepoasmHocmb Hyneeoll 2unome3sbl npu oueHKe pasauduil no t-kpumeputo CmblodeHma.

MpyY BCKPBLITUM KMBOTHbIX, 3aBUTbIX B KOHLLe Habntoa-
eHuA, He 06HapPYXKeHOo CcylLecTBeHHbIX natomopdooruy-

€CKUX U3MEHEHW BHYTPEHHUX OPraHoB.

Taknum 06pa30N\, nccnenosaHMA Ha MblllaX NoOKa3anwy,

yto B[] HETOKCUYEeH ANA XMBOTHbIX 3TOr0 BUAA B A03aX

Ao 100 mn/kr, npesocxogauimx Ao 200 pa3 pacyeTHylo

[103Y Ha NMPUEM YesSI0BEKOM.

OcTpas TOKCUHHOCTDb Y KPbIC

KapTuHa obuiero aeictema b y Kpbic B go3ax 3-30

MA/KF cymmupoBaHa B8 Tabn.5.

YcraHoBsneHo, uto B/l B Ao3e 3 MA/Kr He OKa3blBaeT

O6H3pY)KVIBaEMOFO BANAHMA Ha noBegeHue, HeEBPO/O-

TMYECKUA CTaTyC M COCTOSHME BereTaTUBHbIX GYHKUMI Y

KPbIC Ha NPOTAMKEHWUM BCEro nepunoaa HaboaeHus.

MNpoasneHue obuwero geiicteusa b y Kpbic

TAB/IMLA 5

[o3bl ma/Kr Yucno? KpbIC Peakuusa XMBOTHbIX
3.0 10 M3MeHeHwi1 B 0BLLEM COCTOAHUM U NOBEAEHWUM He HabaoaaeTcA.
10.0 10 KpaTKkoBpemeHHOe noBbiweHWe BO36yAMMOCTWU, B Aa/ibHEWAWEM M3MEHEHUI
nosefieHNA, HEBPOIOFMYECKOro CTaTyca M BereTaTuBHbIX QYHKLMIA He obHapy-
»nsaetcs, rubenn Her.
30.0 10 KpaTkoBpemeHHOe yrHeTeHue (0.5-1 uac). B ganbHeillem M3MeHeHWs OTcyT-
CTBYIOT, rnbenu Het.

1
lpumeyaHus:
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B mo3e 10 mMA/Kr y KpbIC, KaK M Yy Mbllei, OTMeYeHa M Ha MOCNEAYIOWYO MU3HEAEATEe/IbHOCTb MUBOTHbIX.
KpaTKoBpeMeHHan ¢asa nosbilleHns obuwielt Bo3byanm-  TaK, npu AByxHeAeNbHOM HabAAEHUU Y NOLOMNbITHbIX
octn LUHC nocne BBegeHus npenapata. B nociegytowem  Kpbic  OTMEYancs HOPMasbHbIA  BECOBOW  MPUPOCT
COCTOSIHWE U NOBEAEHWE KPbIC HE OT/IMYAN0Ch OT HOpMbl  (TabA.6), He BbIABNEHO NPU3HAKOB HEMPOTOKCUYHOCTUN MO
no BCEMY KOMI/IEKCY MoBeaeHYecKmx Tectos. B gose 30  MOTOpPHO-KOOpAMHAUMOHHOMY Tecty (Tabn.7), cyw-
mA/Kr B[ Bbi3biBaeT HebONbLYIO OBLLYHO AENPeccuio y  eCTBEHHbIX M3MEHEHWU reMaToNorMYeckux nokasartenen
MBOTHbIX, COXpaHstowytca He bonee 4yaca u obyc- (Tab6n.8) n guypesa (Ta6n1.9), He OTMEYEHO OTK/IOHEHUI B
JIOBNIEHHYIO, BO3MOKHO, 60/blUMM 06bEMOM BBOAMMOM  COCTOAHMM MNEYEHW, CyAA MO TeKceHasoBon npobe
XKUAKOCTHU. (tab6n.10). Mpu ayTONCKMM KUBOTHBIX, 3aBUTbLIX B KOHLE

Bo Bcex ucnbiTaHHbIX Ao3ax (40 30 Ma/Kr) ogHOKpa-  HabiloaeHWs, He HaWgeHO MaTo/0roaHaTOMMUYECKUX
THOe BBeZeHWe B/l He 0Ka3biBaNo CyLW,EeCTBEHHOIO BAUAH-  MPU3HAKOB TOKCMYHOCTU Npenapara.

TABJ/IMLUA 6
Octpasn ToKcuyHocTb B[] AnA Kpbic U BAMAHUE OAHOKPATHOro BBeAeHUA
npenaparta Ha NPUPOCT MmaccCbl Tena”
[o3sbl Yneno? JleTanbHOCTb MpupocT maccol Tena
mr/Kr JKMBOTHbIX () Ha yKa3aHHble CYyTKM Ha 14-e cyTku, %
1 7 14 Camupbl CamKkun
KoHTponb 10 0 0 0 33.2+4.8 30.6+3.5
3.0 10 0 0 0 37.0+4.5 31.3+3.2
10.0 10 0 0 0 36.6+4.1 32.3%4.2
30.0 10 0 0 0 37.8+4.3 27.6%3.9

1
Mpumeyarus: ) b/l 8800unu UHMPA2acMpanbHO, KOHMPOsbHLIM Kpbicam 8 Kayecmeae rnaayebo 88odunau 8000-
2,
Mpo8odHyr 800y no 3 ms/100 a. ) _g 2pynmnel 8x00us0 o 5 camuyos u 5 camok.

TAB/IMUA 7
Pe3ynbTaTbl TECTUPOBAHUA MOTOPHO-KOOPAMHALMOHHBIX GYHKLMIA
Y KpbIC nocne ogHOKpaTHOro sseaeHus b/
[o3bl
MA/KF YacToTa BbIABNEHNA MOTOPHO-KOOPAMHALMOHHbIX paCCTpOVICTBl) B YKa3aHHble CPOKM Noc/nie BBeAeHUA
1cyr 3yt 7 cyt 14 cyT
Mnauebo 0/10 0/10 0/10 0/10
3.0 0/10 0/10 0/10 0/10
10.0 0/10 0/10 0/10 0/10
30.0 0/10 0/10 0/10 0/10

)

1
MpumeyaHue: ~ — MOMOPHO-KOOPOUHAUUOHHbIE (hYHKUUU Mecmupo8sasnu ro yoepHaHUIo KpbiC Ha epawaroujemcs 6a-

pabaHe mpedmusna npu ckopocmu 18 06/mMuH. Kpumepuem HOpMbI CAYHUSO 8pemMs yOepHaHus 8 meveHue 3 MuHym.
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TABJ/INLIA 8
KneTouHblit coctaB nepudepuyeckoi Kposu y Kpbic (Mtm) Ha 4-e
CYTKM noc/sie O4HOKpPaTHOro BBeaeHus b/
[o3bl SpuUTpOoUUTDI, NelikouunTol, Hewtpodunsi. TpombouuTsl,
MA/Kr 10%/mkn 10%/mkn 10%/mkn 10%/mkn
KoHTponb 8.310.4 6.7¢1.1 1.3+0.2 0.81+0.11
3.0 8.6+0.5 7.2+¢1.3 1.6+0.3 0.84+0.13
10.0 8.2+0.5 7.5%¥1.2 1.2+0.2 0.88+0.14
30.0 7.810.3 7.1£1.0 1.4+0.3 0.8210.10
MpumeyuaHue: 8 2pynnel 8X00UO0 M0 5 caMyo8 U Camok
TAB/IMLIA 9
BnuAaHue ogHOKpaTHOro BBegeHuA bl Ha BOAHbIM auypes y Kpbic Ha 16-e cyTKu nocne
OAHOKpaTHOro BBegeHuA (npoba c BoaHOIM Harpyskoﬁl’)
[o3bl npenapata, MA/Kr n BbiBeaeHve Boabl 3a 5 4acos nocne BoAHON Py
Harpysku, % (Mzm)
KoHTponb 5 89.0%7.3
3.0 5 78.7£7.9 NS
10.0 5 84.5+7.2 NS
30.0 5 88.3+7.6 NS

)

1 o
MpumeyaHus: = — onsimel Ha camuyax. NS — omcymcmeue docmosepHbix pazauyuli c KoHmposnem npu P, <0.05

TABJIMLA 10
Pe3ynbTaTbl NpoBeAEHMA reKCEHaN0BOro TecTa y Kpbic Ha 15 cyTku nocne
OAHOKpaTHOro BBeAeHusn Bp,l)
[o3bl npenapara, n MpoAoMKUTENbHOCTb T rexceH- ,ﬂ,OCTOBepHOCTbS) pasnuuuii
MA/Kr a/10BOro HapKo3a MuH., (Mtm)
KoHTponb 5 36.4+4.8
3.0 5 33.7+#4.5 NS
10.0 5 41.0+3.7 NS
30.0 5 38.315.2 NS

)

1
MpumeyaHua: * — mecm nposedeH HA CAMKAX KpbiC HA 15-e cymku nocne esedeHusa npernapama uau niaayebo;

— 2eKceHasn 8800UMU BHYMPUBPOWUHHO 8 003e 75 m2/Ke, Hapkomuyeckuli 3ghhekm oyeHusanu no daumesbHocmu

3
60K08020 nonoxceHus. >

2)

— oyeHeHo o t-kpumepuro CmoerodeHma, F-kpumepuro ®uwepa u U-kpumepuro MaHHa-Yu-
mHu, NS — pasnuyusa c KoHmposaem HedocmosepHsl rnpu P<0.05 no ecem yKa3aHHbIM KpUmMepusam.
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OcTpasn TOKCMYHOCTb Yy cObaK y cobaK B nepBble CYyTKWU U Ha NPOTAXKEHUN NOCNEeAYIOLLUX
B ucnbiTaHHbIX Ao3ax — 1 u 3 ma/kr — B npu oaHo- 14 aHelt HabaoaeHus (Tabn.11).

KpaTHOM BBeAEeHUN He Bbi3blBa€T TOKCNYECKUX ad)dJEKTOB

TABMLUA 11
O6uwee aencteue B[l y cobak npu BBeA€HUU BHYTPb
[o3bl Yncno® Habntogaemble apdeKTbl B Nnepsbie 6 YacoB Noc/e BBegeHUA
MA/KF cobak
Mnayebo KpaTKkocpoyHasa smoumMoHanbHasa peakums.

1.0 4 B nepsble 1.5-2.5 yaca nosbiweHbl CAA, BHUMaHME, KOHTAKTHOCTb, MOJIOXKUTE/IbHbIE SMOLU-
OHaJ/ibHble peakunn. B ganbHelwem nsmeHeHuli B obWwem cocToaHUM U noBeseHUM He obHa-
py»KunBaeTca.

3.0 a MoBbllweHVe ABUraTesIbHOW M 3MOLMOHANbHON aKTUBHOCTU. KOHTaKTHOCTM B TeyeHue 2-3
YyacoB. BereTaTuBHble, HEBPO/IOrMYECKME W AMCMENCUMYECKMEe HapyleHWsa OTCyTcTByloT. B
TeyeHue 14 cyTok nocneaytowero HabntoaeHna cobakm He OTIMYAKOTCA OT KOHTPOJIbHbIX.

)

1
lMpumeyaHue: ' — g 2pynnax no 2 camya u 2 camku.

BmecTe c Tem y cobak, noayumswux B, B TeyeHue
1.5-3 yacos nocne BBeAEHMA OTMEYEHO MOBblWEHNE
obwen ABUraTeNIbHOM AKTUBHOCTM, 3MOLMOHANIbHOIO

TOHYCa U peaKuun Ha KOHTAKT C 3KCNEPMMEHTATOPOM

Nepyolem CoCTOAHME KMUBOTHbIX NPAKTUYECKM He OT/u-
Yasocb OT WUCXOOHOrO0 — He ObOHapy)KmMBanocb BereTa-
TUBHbIX AUCOYHKUMIN (pedeKaumu, modencnyckaHua) u
OTK/IOHEHUI OT HOPMbl HEBPOJIOFMYECKOro CTaTyca M

(tabn.12). 971 3ddeKTbl HOCUAU YMEPEHHO BbIPaXKEHHbIN  NOBeAEHUA.

XapaKTep U He A0CTUraamn cteneHu BOS6y)KLI,eHVIFI. B noc-

TABTNLA 12
Bnuanue B[ Ha cnoHTaHHyto (COA) v Bbi3BaHHylo (BOA)
[OBUraTeNbHY0 aKTUBHOCTb cobaK (Mi-m)”
Bug, [o3bl n Yacbl nocne BBeaeHUA npenapara
aKTMBHOCTN MA/KF 1 2 3 4 5
COA Mnauebo 4 11+3 9+1 8+1 8+1 7%1
1.0 4 15+3* 12+3 9+1 9+2 8+1
3.0 4 17+2* 1243 8+1 8+1 8+2
BOA MNnauebo 4 12+2 11+2 9t1 9t1 9+1
1.0 4 17+2* 15+1* 11+1 10+2 10+2
3.0 4 18+I* 17+1* 12+1 11+1 9+1

1
MpumeyuaHue: ) cpedHAs cymma 6an08 3a 1 yac HabAOeHUA Npu peaucmpayuu aKMuUsHoOCMuU Kaxcobie 15 muH-
ym; * - docmosepHoe pasauyue ¢ naayebo no T-Kpumepuro BusnKoKCoHa.
OpHOKpaTHoe BBegeHwe bl He BAMANO Ha remart- Takum obpasom, B[l nepeHocuTcs y cobak B A03ax A0
o/IorMYecKmne nokasaTtenu kposu (Taba. 13), cywectseHHo 10 ma/Kr 63 TOKCUUYECKUX M NOBOYHbIX 3PPEKTOB.
He W3MEHAN0 MapamMeTpbl apTepuanbHOro AaB/leHUA U

nokasatenu K.
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TABJIMLA 13
FemaTonorumyeckue nokasarenu y cobak nocne oagHOKpaTHOro
MUHTparacTpanbHoro esegeHuna b/
CyTKu nocne [o3bl Femo- SpuTpo- PeTukynountsl TpombouunTbl NelikounTbl Helitpo-
BBeJeHuA MA/Kr rnobuH LUTbI 10%/n 10%/n 10%/n dunbl
r/n 10"%/n 10°/n
®oH - 158+ 7 .3+0.5 25+5.4 46046 9.1+0.9 6.8%0.9
1 3 162+11 .210.4 20+4.8 440+63 A4£1.1 6.5+1.0
10 1579 6.3x0.6 2743 48066 9.5%1.2 6.9+0.9
7 3 155410 6.1+0.5 19+4.2 463149 .7+0.8 6.5+0.8
10 159+ 8 5.8%0.7 28+5.7 442157 9.3%x1.0 6.2+0.6
15 3 163+11 6.210.6 2044.1 425152 8.610.9 5.7+0.7
10 164+ 7 * 6.0+0.4 23+5.4 43946 8.9+0.8 6.3x0.7

MpumeyaHue: Kposb b6panu U3 MOOKOHCHOU BeHbl 20/eHU; Kawcdoe UHOUBUOYAsbHOe 3HA4YeHue MoKazamesis

A8n14aemca cpedHUM U3 Noocyemos mpex omoesbHbix Npob. B mabauye npusedeHsl cpedHue 2pynnoasie nokazamesnu

co cmaHOapmHol owubKol.

XpoHuuecKasa TOKCUYHOCTD

Obwee aeicreue

MpoBeaeHHble UCMbITaHUA MOKasanu, 4YTto 3-Heje-
NbHoe BeeaeHue b/l 8 go3ax 3 1 10 MAa/Kr cyulectBeHHO
He BAMANO Ha oblee COCTOAHME MMBOTHbIX W He
BbI3bIBA/IO C/y4yaeB rnbenn. B xoae Bcero skcnepmMmeHTa

KMBOTHblE OCTaBa/IMCb aKTMBHbI, He OTAMYAACL NO
CBOEMY NOBEAEHUIO OT KOHTPO/bHbIX. HM B ogHOM CAay-
Yyae y XKMBOTHbIX He BblN0 BbIABAEHO HEBPOIOTMYECKMUX
PacCTPOMCTB MAW MPU3HAKOB HapYyLUEHMS BEreTaTUBHbIX
GYHKUMIA, BO3OYAMMOCTM M 3MOLMOHANLHOMO CTaTyca

(tabn.14).

TABJINMLA 14
BereTaTUBHbI M HEBPOIOFMUYECKUIA CTAaTyC Yy Mbilei Npu 3-HeaelbHOM
exegHeBHOM BBegeHuun b, B aosze 10 mn/kr
MokasaTtenu Hanuume oTKNOHEHUI B yKa3aHHbIE CPOKM
7 CyTKM 14 cyTkM 21 cyTKM

BeretaTuBHble GpyHKLMM 0/10 0/10 0/10
MoBeaeHue, ABUraTeNbHaA akTUBHOCTb 0/10 0/10 0/10
MoTOpHanA KOOPAMHALMA U MbILIEYHbIN

TOHYC 0/10 0/10 0/10
Bonesas 4yBCTBUTE/ILHOCTb 0/10 0/10 0/10
3MOLMOHANbHOCTb 0/10 0/10 0/10

MpumeyaHue: cocmosaHue melweli mecmuposanu no Irvin, peaynemamel 060b6weHs! 3a KaxOblli uHMepsan Hab-

nrooeHul.

B TeueHune Kypca BBegeHuA B[, noponbiTHbie KWUB-
OTHble HECKOJIbKO OMnepeXKasn KOHTPOJbHbIX MO Mpup-
OCTY MaccChl Tesla U B KOHLLE IKCNepuMeHTa 3TO pasanyme

ISSN 1512-0996
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OOCTUINIO CTAaTUCTUYECKOM 3HAYMMOCTU MO Kputepuio F
®duwepa (ANOVA) B obeunx rpynnax noAonbITHbIX KWB-
OTHbIX (Tabn. 15).
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TABJIMLA 15
BnunaHue 3-HeaenbHoro sBegeHun bl Ha NpUPOCT maccbl Tena y Mmblluei
(B % K ucxogHomy Becy, (Mtm)
Ipynnbl [o3bl ma/Kkr n NcxoaHaa mac- MpupocT maccol B %
ca, r Hepenv seeaeHuA
1 2 3

Camupl
Mnauebo - 10 19.1+0.4 4.5+1.2 9.8+1.4 1.4+1.3
bA 3.0 10 18.9+0.3 5.5¢1.2 10.7+1.2 16.8+1.4*
bA 10.0 10 19.340.3 59+14 11.4+1.3 17.2+1.5%*

Camku
Mnauebo - 10 18.2+0.2 3.710.8 7.5+0.9 11.3+1.1
bA 3.0 10 18.0£0.3 4.4+0.6 8.4+0.8 13.6+1.3*
bA 10.0 10 18.1+0.2 4.6%£1.0 8.9+1.1 14.3+1.3%*

Mpumeyarue: 6/ u naauebo (8000MPoBoAHYHO 800y) 8800UAU UHMpPA2acMpasnbHo 8 obveme 0.1 ma/10 2 1 pas s
cymKu 8 ympeHHul nepuoo (9-10 4acos); #UBOMHbIX 838eUUBAsU HerlocpedCmeeHHO neped esedeHuem rnpenapama
¢ moyHocmeto 0o 0.5 2 2 paza e Hedento.* - [locmosepHoe pasznuyue ¢ KOHMpPosaemM o Kpumepuro Puwepa (P<0.05,
ANOVA).

BO3MOXKHOCTb KYMYAATUBHOTO HEMpPOTPONHOro pAe-
mcreua Bl Gblna oueHeHa Mo TeCTy CKOPOCTHOM BbIHO-
CIMBOCTU Mblwen npu bere no Bpalatowemyca bapaba-
HY Tpeamuana.

PesynbTaTbl MccnegoBaHWI, NpeacTaBAeHHbIe B Tab.
16, NOKa3bIBalOT, YTO B UCMbITaHHbIX A03ax B[, nosbiwan
CKOPOCTHYIO BbIHOC/IMBOCTb KMBOTHbIX A0 40 06/MuH,
KOTOpas ABAAETCA Npeae/ibHON NPy AaHHOM UCMbITaHUM.

TABJIMLA 16

BausaHue cybxpoHunyeckoro seegaeHuns B/, B ao3ax 3 n 10 ma/Kr Ha MOTOPHO-KOOPAUHALMOHHYIO GYHKLMUIO U

CKOPOCTHYIO BbIHOCIMBOCTb MblLLei (TecT Tpeamuan), oueHusaemyto yepes 30-40 MuH.
Mocne Ha3zHauenus B (06/muH, Mim, n=10)

CyTKM onbITa KoHTponb 3 ma/Kr 10 mn/kr
7 36+ 1.47 39+0.3 > 40
14 3713 > 40 >40
21 > 40? >40 >40

1 o
Mpumeuarus: * — npedensras ckopocms epawerus 6apabara mpedmunna (06/muH, M+ m), npu KomMopoi Mbiwu

crnocobHel bexcams, He nadas ¢ 6apabaHa, 6onee 10 c; 2 _ g danHoM u Opyaux nodobHbix cay4yasax (npu V=40) sce

MbILWU 8bI0EPHUBAIU MAKCUMAbHO 803MOXCHYH CKOPOCMb 8paujeHus 6apabaHa.

MpoBeseHHbIe UCCef0BaHUA NO3BOAIOT 3aKAOUNTD,
yTto ocHoBa B/l npu 3-HepenbHOM BBEAEHMU B A03ax 3-
10 MA/Kr He TO/NIbKO He OKasblBaeT OBLWETOKCUYECKOro
OEeNCTBMA, OLEHMBAaeMoro no BECOBOMY NPUPOCTY,
notpebaeHM0 KOpMa, COCTOAHUIO NOKOMOTOPHbIX GYHK-
LMK, ABUraTeNIbHOWM aKTMBHOCTU M IMOLMOHANbHOIO CTa-
Tyca, HO, HanpoTuMB, cnocobcTByeT bonee NONHOLEHHOMY

¢M3VI‘-|ECKOMY Pa3BUTUIO XKUBOTHbDIX.
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BanaHue Ha remonoas

PesynbTaTbl UCCNeao0BaHMMI, NpeacTaBaeHHble B Tabn.
17, noKasblBaloT, YTO A/INTENIbHOE BBeAEHNE OCHOBLI b/,
B 403ax 3-10 MA/Kr He OKa3blBaNo CyL,ECTBEHHOrO B/W-
AHMA Ha KNETOYHbIN cocTaB nepudepuyeckon Kposu u
cogepykaHue remornobuHa y mblwen.
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BauaHue Cy6XpOHMLIECKOI'0 erkeaHeBHOro BeeaeHusa b, Ha K/IeTOUHbII cocTaB

nepudepuyeckoii Kposu, y mbiwein (Mtm, n=10, camubl U camKm)

TABJINLUA 17

CyTKM [o3bl, MA/Kr FemornobuH, | dputpo- PeTuky- Tpombouutsbl, | JleliKouuTsl, Heitpo-dunbl
r/n UUTbI, NIOUMTbI, 10°/n 10°/n 10°/n
10"%/n 10%/n
7 MNnauebo 14314 9.2+0.3 94+13 1210+57 9.3+0.5 1.4+0.2
3.0 1414 9.0+0.4 7210 1180t64 8.4+0.6 1.310.2
10.0 139+4 9.3+0.5 71+ 9 1290+75 9.8+0.9 1.6:£0.3
14 MNnauebo 13914 9.1+0.2 155+5 1300162 13.0+0.9 1.4+0.2
3.0 14143 8.8+0.2 123113 1175172 11.3+0.8 1.5+0.5
10.0 13614 8.7+0.3 135t16 1225453 10.7+1.1 1.310.3
21 Mnauebo 14214 9.5+0.2 95+ 9 1270174 12.7+£1.2 1.0+0.1
3.0 14013 9.2+0.3 112411 1163186 12.0£0.9 1.2+0.2
10.0 139+4 8.910.3 131+14 131078 11.7+0.9 1.1+0.2

MpumeyaHue: 8eHO3HYIO KPOBb BPAsU Npu Hadpese HapyHHo20 opbuMasnbHO20 CUHYCA Moo 3¢hUPHbLIM HOPKO3OM.

OueHKa NapeHXMMaTO3HO TOKCUYHOCTU

TokcmyHocTe B[l gnAa nNapeHXMMaTo3HbIX OpPraHoB

6bina n3yyeHa KOMNJIEKCHO MO BJAUAHUIO NpenapaTta Ha

BECOBble KO3OOUUMEHTbI BHYTPEHHWUX OPraHoOB, Mak-
POCKOMUYECKYID CTPYKTYpY TKaHel M Buoxumwuyeckue

NOKa3aTe/In KPpOoBU, XapaKTepusyroume coctoaHne OCHO-

BHbIX MeTaboanYecKmx npoueccos B OopraHn3me, aHAOO-

KPUHHBI U SNEKTPONUTHBIN roMeocTas.

PesynbTaTbl UccnenoBaHwii, npeacTaBieHHble B Tab-
Nn.18, cBMAEeTenbCTBYHOT, YTO 3-HeaenbHoe BBegeHue bBJ,

B f03ax 3 1 10 MA/Kr He BAUAET Ha BecoBble KO3hPULn-
€HTbl BHYTPEHHWX OPraHoOB, PACCYUTaAHHbIEe Ha eauHULY

MaccCbl Tena.

TABJ/INMLA 18
BecoBble K03pPULUEHTbI BHYTPEHHUX OPraHOB Mblilleld nocne 3-HegeNbHOro

MHTparacTpanbHoro eeeaeHua b, v nnaue6o (Mim, n=10)1’

OpraHbl Ean. U3m. 7 [o3bl npenapata, Ma/Kr
KoHTponb 3.0 10.0

FonoBHOM MO3r % 1.50+0.03 1.44+0.03 1.48+0.04
Cepaue % 0.49+0.02 0.47+0.03 0.50+0.03
MeyeHb % 5.34+0.10 5.40+0.12 5.14+0.13
Mouku % 1.32+0.03 1.25+0.04 1.34+0.04
Nerkue % 0.61+0.02 0.58+0.03 0.65+0.03
CeneseHka % 0.3740.02 0.3340.03 0.4310.04
Tumyc Mr% 88110 115+12 134+15
HagnouyeyHukn mr% 21+ 2 20+ 2 23+ 2
CeMeHHUKH Mr% 570+13 580+16 595+19

1
lpumeyeHue:
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MaKpocKkonuyeckoe unccnenoBaHUE BHYTPEHHUX Op-
raHOB MbIlWeN MOKasano, 4YTO AaHHbIM npenapaTt He
BbI3bIBAET Y KMBOTHbIX 06LLENATONOrMYECKMX, U Tem 6o-
nee, cneundUYEcKnX LecTPYKTUBHbIX USMEHEHWUI B Opra-
HaX U TKAHAX.

Buoxmmunyeckme nokasatenn KpPoBWM WM3y4eHbl Yy Mbl-
Wwen nocne 3-HeAeNbHOro MHTPAracTpasbHOro BBeAEHUA
B4 8 nose 10 ma/kr.

KpoBb 6panu y *KMBOTHbIX BHYTPUCEPAEYHOM NYHKUMEN
Ha 23-se CyTKM OMbITa MNOC/e MNPOBEAEHUA OCTa/bHbIX
TecToB. B cbiBOpoTKe KpoBu onpegensnn 15 6uoxmmmu-
€CKMX MOKa3laTeNen, XapaKTepusyowmx ¢yHKUMOHANbHOe
COCTOAHME MAPEHXMMATO3HbIX OPraHOB, GYHKUMWU MeYeHw,

NnoyeK, SHAOKPUHHbIN CTATyC U 3NEKTPOAUTHBIN BanaHc.

OnpeaeneHns NpoBogMAM Ha BUOXMMWYECKOM aHa-
nunsatope ,Kone Ultra” ¢ ncnonb3oBaHmem cTaHAapPTHbIX
HabopoB peareHTOB.

PesynbTathl, npeacTaBneHHble B Tabn.19, ceuae-
TEeNbCTBYHOT, YTO 3-HepenbHoe BBegeHwe bl B8 gose 10
MA/Kr (npesbiwwatoleit B 20 pas cpedHtolo 103y notpebneH-
WA npenapaTta YeNoBEKOM), He OKa3blBAEeT CyLLEeCTBEHHOro
B/MAHNA Ha aKTUBHOCTb, B CbIBOPOTKE KPOBWU Yy MbiLLEi
060ero nosia anaHMH — K acnapTaTTpaHchepas, LLEeI0YHOM
¢docdatasbl, amnnasbl, cogepKaHne 6eska, anbbyMWUHOB,
XONecTepuHa, KpeaTMHMHA, MOYEBUHbI, FIHOKO3bl, MOHOB
HaTpWA, Kanus, KasbUus, X10pa U Kenesa.

TABJIMLA 19
BMoXMMUUECKMe NoKasaTe/IM KPOBU Y Mbllleii nocne 3-HeAeNnbHOro exxegHeBHOro
sBeaeHun b e aose 10 mn/kr (Mim, n=5)
MNokasaTtenun Camupl Camku
KoHTponb bA KoHTponb bA
ANT, ea/n 58+5 67 8 62+4 5615
ACT, ea/n 7615 8515 81+3 70+6
W.®., ea/n 399421 58716l 45011 40827
Amwunasa, ea/n 1215%49 1682197 1298114 1326170
Benok, r/n 59+0.4 51+4.1 63+1.1 61+1.0
AnbbymUH, r/n 11+0.3 11+1.0 13+0.6 13+0.9
XonecrepuH, MM/n 1.0+0.8 1.3#0.1 1.1+0.1 1.240.1
KpeaTtuHuH, mM/n 1142 1043 1542 1414
MouesuHa, MM/n 5.2+0.1 4.8+0.3 5.0+0.2 5.310.2
Fntoko3a, MM/n 5.620.1 5.910.3 5.2+0.1 5.7+0.3
Ca"™, mM/n 2.2+0.02 2.610.1 2.210.1 2.410.1
K, MM/n 4.310.1 3.910.2 3.910.1 3.740.1
Na®, mM/n 148+1 15612 143+1 12442
ClI', mM/n 114+1 117%2 1071 116+2
Fe™ mM/n 19+2 1941 3442 30+2

MonyyeHHble pe3ynbTaThl

A3aloT OCHOBaHME 3aK-

oiM4yeckmne npoueccol, ocyuecrtsanarowme 4eTOKCMKayuno

NounTb, 4To B, NpY XpOHUYEeCKOM BBEAEHUWU MO MEHb-
wei mepe B go3e A0 10 Ma/Kr He OKasblBaeT TOKcHYec-
KOTo AeWCTBUA HA NAPEHXMMATO3Hble OpraHbl, He BAUAET
Ha OYHKUMM MeyvyeHu, NoYeK, SHAOKPUHHbIX OPraHoB u
3N1eKTPONIUTHBIN banaHc.
BnusHue Ha o6e3BpexmBaloLwyo GyHKLMIO NeYeHn
C ue/blo XapaKTepUCTUKKU gencteus Bl Ha meTab-
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Yy}KepOoHbIX BeLLecTs B neyeHu, 6bi1 NpoBeaeH rekceH-
a/I0BbIV TECT Ha MblLWax, NOJy4aBLUMX NPEenapaT B TeYEH-
ne 3 Hegenb B gose 10 ma/Kr.

Pe3ynbTaTbl NpoBeAeHNA rekceHanoBol npobbl (Tabn.
20) nokasbiBaloT, 4YTOo 3-HeaenbHoe BBeaeHuwe Bl He
OKa3blBaeT CyLLEeCTBEHHOIO B/MAHUA Ha (YHKUMOHAN-
bHOE COCTOAHUE 0be3BpexmnBatoLLel GyHKLUN NeYeHuU.
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TABJINLA 20
Pe3ynbTaTbl reKceHanoBoM np06b|1) y mbiwei nocne 3-HegenbHOro
MHTparacTpanbHoro eBegenunn b 8 aose 10 mn/Kr n nnaue6o (n=10)
Tpynnbl MpofonKUTENbHOCTb HOKOBOro NoAoXKeHUsa, MUH (M+m)
Camubl P; Camku P
Mnauebo 15.6%+1.3 17.4+1.7 14.2+1.5
A 12.6+1.1 >0.05 > 0.05

1
lpumeyaHue: )

Kypca egedeHus npenapama.

COBOKYMHOCTb MOAYYEHHbIX AAHHbIX MO3BO/AET 3aK-
Mountb, yto B[l He obnagjaeT oTpuuaTeNbHbIMK renat-
OTOKCUYECKUMW 3PdEeKTamMn Npu XPOHUYECKOM BBeOEH-
WU U He BAUAET Ha meTabonnyeckne npoueccsbl GyHKUUU
neyeHu, obecneymBaloliMe MHAKTUBALMIO YyXKepOAHbIX
BELLECTB.

3AK/TKOMEHUE

Pe3y/ibTaTbl UCMbITaHWNIA OCTPOM TOKCUYHOCTM, MpOBe-
[EHHbIX Ha MbIWax, Kpbicax M cobakax, NMO3BONAIOT 3aK-
MounTb, 4To Bl Npu BBEAEHWUM BHYTPb HETOKCUYEH AO/1A
MEKOMMUTAIOWMX U PUCK OCTPOro oTpasneHua ¢ b B go-
3ax 40 3 MI/Kr peasbHO He CyLLecTByeT.

B/l BMeCTe C TeM OKa3blBAeT Ha }KMBOTHbIX Pa3/IMUYHbIX
BMAOB 3aMeTHOE TOHM3MpYloLlee BAUAHUE, OBHapYyMXu-
BaeMoOe MO YBENNYEHUIO CMOHTaHHOW ABUraTe/IbHOMN aK-
TUBHOCTU, WMCCNEA0BATENbCKON pPeaKUmMM, KOHTAKTHOCTU
(cobaku) 6e3 BMAMMBIX ABNEHUI BO3BYKAEHUA U runep-
aKTMBHOCTM. OTAANEHHbIX NOBOYHBIX U TOKCMUYECKMX 3¢-
¢dekToB B[, He BbI3bIBaET.

NINTEPATYPA

P W R

— 2eKceHas 8800UAU BHYMPUBPIOWUHHO 8 003e 70 M2/Ka Ha cnedyrowue Cymku nocsae OKOHYaHUA

MN3yueHune cybxpoHmnyeckon TokcuuyHoctn b, nposea-
€HHOEe Ha MbILWax, NoKasano, 4Yto B/l npu 3-HepenbHoOM
e)elHeBHOM BBeAeHun B Ao3ax 3 u 10 ma/kr (npesoc-
xoZ4awmx ot 6 go 20 pa3 pekomeHayemble 4N NPUMEH-
€HWA y YesIoBEKa) He BbI3bIBAeT OTKIOHEHWI B XU3Heae-
ATE/IbHOCTU XMBOTHbIX, HE OKa3blBAaeT OTpULATENbHOrO
B/IMAHUA Ha CUCTEMY KPOBETBOPEHUSA, He obnaaaeTt nap-
€HXMMATO3HOMN TOKCUYHOCTBIO, HE BAMAET Ha PYHKLMOH-
a/ZlbHOEe COCTOAHME NEeYEHU U NMOYEK.

CyaA no pesysibTaTaM BUOXMMUYECKUX UCCNeA0BAHUM
KpoBM, B/} He Bbi3blBaeT HapyLeHU OCHOBHbIX 0BMeH-
HbIX NMPOLLECCOB B OpraHU3me, He BAUAET Ha GYHKLMMU SH-
OOKPWHHbIX OPraHOB U 3N1EKTPOIUTHBIN BanaHc.

Takum 06pasom, sKCTPAKTMBHAA pacTUTeIbHasA OCHO-
Ba B[l c TOKCMKONOrMYECKUX NO3ULMI NONHOCTbIO H6e3o-
nacHa npu AAnTenbHOM ynoTpebieHMM B PeKOMeHA-
yembIx J03ax.

BeeseHune npenapata B UCMbITaHHbIX A03ax OKa3asno,
BMeCTe C TeMm, NOJIOXKUTeNbHOE 3aMeTHOe B/MAHME Ha
NPUPOCT MacCbl Tefa KMBOTHbIX M 06WKIA dU3MUYecKUin
CTaTyC, OLEHNBAEMbIN MO Harpy3o4YHO-KOOPAMHALMOHHO-
My TECTY TPEAMWN.

Ingredients composition of bioactive additive “Grail”. Patent 6516. Georgia. Bulletin #14(450). 2016. (in Georgian).
Guskova T.A. Drug toxicology and safety of drugs. Journal “Toxicological review”. #2 (125). 2014. (in Russian).
Manual on experimental (preclinical) study of new pharmacological substances. M.: 2005. (in Russian).
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ABSTRACT. The article refers to the study of acute and chronic toxicity of bioactive additive "Grail", which
represents a multicomponent tincture of more than 25 medicinal plants, beekeeping products and winemaking. The
experimental animals were mice, rats and dogs.

It is established that in doses of 3 and 10 ml / kg to the weight of animals (surpassing from 6 to 20 times
recommended for the human use) "Grail" does not cause deviations in vital activities of animals, does not affect
hematopoietic system and functional status of liver and kidneys, and also has no parenchymatous toxicity.

Based on the results of biochemical blood tests, "Grail" does not trigger any violations of the basic metabolic
processes not affecting the functions of endocrine organs and electrolytic balance negatively.

Administration of the drug in the tested doses revealed positive effect on the gain of animals weight as well as
overall physical status assessed by treadmill (load-coordination) testing.
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WMo HJBIMH0MIOs©0 TN EHOEOLEO3WOBMOHO 39MHOMPMWO #odm3gds, MMIgEoE MgaoLEMOMYdME0s
L5gMMHTMBHOLM JErgdBHOHMbYe Fmbszgdms dsBsdo — Index Copernicus International .

* LGOS (FooWYds JoOTDW, 0bYEOLME, Ml gbgdbY) J3996JdS MMOYOBsEolL gbsby.

* LASGHO0L 53BHMMHMS MOMPIBMBS 56 b 50qTsEgdMgL Lodl.

* 53G™OL  9gmde0os  LoasdmdEgdem Lbobedo  3190¢035300bsm30L  dmyzafimEml 96 gergdB®™bryo
ambGoo sagamomcemlosakhli@yahoo.com dobodo@MmnBy  godma30aH3bml gMmo 6 ©sdgbodg LEe-
309, 93609039 06O MWo  ©M3MIIBEHIE00L ©aLZbIMIOMEO BooEgdo, BoaMmsd 3OOl 9O
Bbmdg®do 959md399bqds Fbmerm@ mGo bsdwdgzseo.

Jem. el Boor bBdsdoob 3sdmg bsgbol 8gdobzg3590 3orbmgor gsomgserolbiobmor dgdwggo dmombmgbydo:
—  Subject 39¢7do (0098s) Jo21000090 30:989¢0b LsBIC9IBS @5 339Gl (33(9B980L) 33560.

—  350m0996900 gs0¢rols Jodsg90s (Attach).

- @o@O JmpeermBol gsoerols J9dorb393500 3s0moygbgor sGfoz5¢9ko (ZIP, RAR).

* bLGOG0S Fg)bowo Mbs oyml FoMmMEFYBHY39wgdoLs s BHYMIObMEMYool IE30m. 93GHMOO
(53¢™M900) s M9395BY6EHId0 3Ll 539896 LEHeEHOOL FobssMLLS s baHolbby.

* 30650056  LodoMmggeml ¢gdbozmeo MboggdloGg@ol 9Hmagdol 3MdMEo sGOL 5653MIGMHEOIE0
399m390s, Bggbo 993bogHo s6539HMBgdoLY s MIGHMOMBEJOOLMZ0L LEGHSEHOOL Jsdmda9ybgds MGgslms.

* LodoMmzgEMl  GgdbozMMo  MbogaELOGHYEBHOL  935gF0MHO  LodFmlb N 200  sygbogdom
(22.01.2010§.), @oBo3gn®s 30635, GMIGWoE 56 Mol bods@mggwml  Fgdbogm®o Mboggdlodgdol
05650960Hmdgero, IOHMIgIOL  3Mgdgedo  bGHsGHool  gsdmdzgybgdolimgol  Fobolfa@ wbs TgoEebml o6
29003mO03bmb LsFoMHm Msbbs (1 9439600 — 10 WsM0) s LB ™3IGBEIEGOL (Mo Mmg36%0s s
M6560BsEgool bsdgEboghHm LsdFml dodsGmzs LEHsGHooL LEGW-ob FHMIgPOL 3Mgdwwdo gsdmd3zgybgdols
Fglobgd) oOHMMUL F9LEOL J3005M0. M350 ,A5bEOL EsH0TENEgds* MBS BsofgHmb ,LEs@ool
299093996900l O0MGdIMEgds”.

bdarob bsdsbzm 59330059805, blo3d bsgs®ozgenml 3916032960 #960396Lodgd0; bso@gbdozozsgom
3o 211349192; Godmgbol 8s630. bsbgedfogm bsbobs, dodmgdolb sbsbgengds. bsbobolb ghorosbo

56350080, 85630 30q0. TRESGE22; dodmg8ol sb635(080. bsbsbober 3mgoo 708977259.

300535030 Ls3Y3609MM LESGHO0L Aox3MOGTGdOL fqLls:

o LEAOG0s foMdmEygbowo Mbs oygml bsdgIo Lsboom A4 gm®Is@Gob FMOEIwDY, 9Mbswgd
5 439M0bos (509900 — 2 19, 0bEHgMgsewo — 1,5).
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e UAsGHos dgueryemmgdyeo «bs ogmlb doc 6 docx goowol Lsboo (MS Word) s Bsfg®owo
— 69d0Ldoge sgabo@w® To@otmgdgwby;

¢ Jo0ro G9JuEolmzol 4odmoygbgom IHogEo Acadnusx, Bmds 12;

e 0baaolmo s BLmeo GgduGgdolozol — dMon@o Times New Roman, bmds 12;

LEoGosb Mbs ghmzmpgl 398wga0 0bxMm™Ao30s:
e 9953 (116039MLOEMMO SMBOMO JEILOGOZHG0S) JMOO.

e 36mdgd0 93GMMOL (53BHMMmIOOL) s MY39bBIBEJOOL Tgbobgd Jodmwe, 0baol® s Gl
96g0%by:

— Y39 93GMMOL bobgwo @s 93900 LEOEs, E-mail-o, Lodgabogmm frgds ©s LsgmbEed@m
G9wggmbo;

- 935M¢096G0L alisbgmgds. MmMAB0DIEo0L LMo bobgwfmmgds — ymzgwo s3EGHMOMOL dMTsmdols
500, J39996, Jowrago.

- 09396%96@Ms 3350930 s Lobgwrgdo LEWWs®, JEgd@OHMbMo FmbEol dobsdstmo, bsdgsboghm
§™09d5, Y350 G>IGBGOL 96 LsFMTom sEYOWOL ELLsbgwgds.

bGo@oo vbs dgo393woL:

o B30l Jomvgem, 0bywolvy® s Gbvye gbgdbg (100-150 Lodyge). “rbmaemo dombzgemolbsor-
30b  sbeahsgos  sGob  Uds@ool dobss®liolbs s dsbbdo gsdmpgleramo  33¢79306  G9gag6ol  dgbsbyd
0bgm6BAsp00b 9H0sgE0 fystier. bimago 080 856Usbmams3b 0bdgmgbl dgpbogmol bsdmmdol dodskor ws,

Fs8sbsqsdy, beymgoemb, sofiyml @oli3:9b0s s3¢5mkorsb, 3580m000bmzemb bBsdool berryamo 39760 s 5.0.

3bmopos #3bs oyeals.

- 06506G053029e0 (56 16 dJ0333090 brgo bodgsg8bs @s (s b8b);
O97bH0 063crobryt s Boabeiem 96989 9bs 0yl EH0g0bseYH0,

- 29bs sbsbsggb bhooolb do®oos Fobsstbls s 33¢7930L d9c093900,

UAO2IH100G98-9¢00 (8039398020095 Uhoosdo G9cogag8ol s@pPacols ¢rmgozsl).

“abs Jgops309b:
- UBoBool bsgsblb, 09058, doDsbl (Gmdcmgdbsg 9090039800 08 90006393580, 00y gb 56 s6Gob sbso
Udo§ool bsorsembosb);
- 33¢2930L BsH5G980L Ggooml 56 dgormagoerememgost (bsdoydscmals Bs@s@9dolb dgormgols 56 Ggormagper-
mg00lL spg®s Gobsbdghmboeros 08 G9giombz93500, 02y 080 3sdmombgzs Losberoo, bsob?dgkgbers
Jea9049¢m0 b336GMTob 0935¢7bs DHObO));

— 430300 G9g3980,
- 390098960 35902996960 56395¢7b;
- sliz3650;
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Bo3396dm LoEY39dL, OEsgdwIEL 56dBOL BobgE30m (JsHMVE, 0baE ol ©s MM gbgdBY);
LGoGH0580 J39L50sMGO0 458M 33900 Fglogaemls, doM0moE boffol s sliggbsl;

LYYBOMYdOL 96 BMEHMGOOL  3MIZ0MEHIOME 35M0BEL, TgirMEgdl  6gdoldogmo  JMmR03MEO
ROOI>EGH0m, FoMBI35MBS — 5M5bs3egd 150 dpi-Ls.

@OoGHIOGTOS
LogOHodmEObm Lsdgboghm  FmMboengdoll dmbsggdoms 8BGOl Mg3MIgbs00m, AsdMmYqbadwro
WOGHIMGHIOHOL MoMEIbMds LobM39ew0s 0gmb 5M9Bs3wgd S00LY.

§968ma00960 299mbsd3z0Y69dgee bEBSEGH0sd0 odmybgdwIEo WOEIMIGYIHOL FoxmMIgdol Fqall:

g39@s 93GMMOL 335Mm0 s 0bogoswgdo dmEgdneo Mbs 0gml Wosmoby®mo 56360l sbmgdom, g.0.

AMBLEOGHIM5300m, LAIGHO0L LobgefmEgds — MoMRIB0WO 0baOLYMs, FYsOHMUL (49Hbscrol, FHMIGdOL

3M9099@0b, 306539096300L FobsEgdol) LobgeHmEgds — BHOBLEPOEHINIGO0m; Fodmboligegwo dmbsigdgdo

— 0baoly® 965%9 (LEBHSGOOL gbs Bogmomgds RO gdTo).

@oGgMGHIMS (60dwdo)

1.

Jacques Sapir. Energy security as a common advantages.

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

“Official website of the International Energy Agency:

http://www.iea org/topics/energysecurity/” (In English).

International Energy Agency “Key World Energy Statistics” 2014 (In English).

Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)

G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

Revaz Arveladze, Tengiz Kereselidze “"The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Tegnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

300035Hmd0  LEsGHool  Fomdmoyqboliogol  LogoMm  ©®3IgbEHeEool  Bodmbsmgowl  Lags®mzggerml

&99603160 MboggMLoEgEHOL MsbsFIMMIGdOLS s MIEMMbEJdOLMZOL:

* M0 M®9396%0s (ob. 6odwydo)

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

* 353790 GIGHOL bogsdmBEgderm bogdol sMYMBMOZ0 33oLooL Mol sdmbsfigeo

(ob. Bod«do) http://publishhouse.gtu.ge/site_files/aqgtis forma.docx

0399968980 ©a8:fjagdreo Ybes 0gml oz dIHoL 893woo.
33526 Ggrydemos bodryds gs9moygbml 3398-9¢m0l 96H01-g9ko0 Beagmer bmdg6o.
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3990l 6od~do

boga®onggermb ¢gdbozgmo gbogghlodgdol B23ILOHIOOL

Lobfogem-bsdgboghm wo@ghs@mmol QMRMIM030 3m3obool
sd HoNe__

bbgomdsl qlfitgdmbab:

QMMdM030 3mdobool §936m9d0:

(Boror00gor 3mbolbiools Fydswggbemneads)

296Lobozgwo  LEGHOOL S3EMMO/s3EHMMIB0: (Forymomgor bsbyero s 33560 bEraems, bsdwbser s@gowo @

Us8960900 [ea9ds, 33509002960 bs®obbo bkryemsgo, gem. 3ealids, bs3006(9s55 (99¢n9%3260).
1

2

3.

©9395%963900: (Gorymomgor bsbgero @s ggs60 beGwyers, bsdrdser sgoero ©s bsdgsboghem fmmgbs, 535@09009G0
bstobbo beeaems, gem. 02bds, bs3006095992 Bger9930260).
L

2

M0l dmf39MEo B3gEo0sErolEgdo:

1. 65d®m@3ol yobbogngs

2 ([Bogmocgo go3aedgd0b @sbsbyergds)
Lobfogem-sdg 360960 0@ gMo@GIMHolL EsMMdM03Z 3mdolosdo dsblobowggms d9dmzo@s
93GHMO0L/53BMMgd0L Joge IMTBsIdo bsdgaboghm LEs@Eos

(Boggonamgon bys@oob besgero @sbsbgangds)

LobFogem-LsdgbogMm WoE NGOl MYMOMHO30 3ndolool Joge Asdmymzow0s MY306DgbEHIdO:
1

2
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2. 653630l Loy st gsbbogs

1. 8m0obdobgl: 533HMMOL/53G™MdOL (Fow0003907) 0ERMEGDo305 35BLELOEIZ s FoHIm®ygbowo bEGs@ool
d9Lobgd.

b53kmdol sbeahsgos

3. dmolLdobgl:  Mg396%gbEOL/MYE96%I6BJOOL  ([Forymoamgm) sHAMIDEGHMIRIMEo  TgBoLgds  LEGGHOOL
594G MOHMBOL, LosbEol s Fodmgdol dobsbdgfimboemdols Gglobgd.

4. 3mobdobgls:  RBo3MWGHIHOL  boMolbol  MBOHMB3gEYmRol  LsdlebwyMob  sb33bs-Mg3MmIgbE0s
(G02902009900 Gmdbligbgdemol 30b528s) LAGHO0L 59m3gdol dgbobgd.

5BM0 459mmg39L:

550bYL:
Bogdo®mggeml ¢9dbo360 bogg®bodgdol Bogrwdgdob

(Bogmongm gs359eAd0b @sbisbyerybs)

LobFogem-bsdgbogMm wo@gMs@Mmol osMyMdM0g 3mdolosdo yablobowrggmsm d90m30@s
330/ 53GHMM9d0L doge IMIHogdMo bsdgboghm LGS

(Boggonamgon bys@oob besgero @sbsbgangds)

93089605305L MFagl bGeEoob 458mgz99bgdsl bEvy-ol dBmTsms 3Hgdvedo.

39399 EIEHOL IMRMIM0Z0 300oLool 530K MTsMY

3mdolools dogzobo

3mdoliools Hgzmgdo: B93790AIEH0L ©sMRMIM030 3FoLooL MsgzdRMISOOL
bgmdmfigeol Lobsdgomal 35sLEMMYDd
B3N HIGOL ©93960 (bgerdempigs)
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9696 ool bod~do

1. 659630l slabgergds LEGWMEs©

2. 533M60L/533H ™Mool bsdg3boghHm mmgds, Lsdwdsm 5O, bo3MbEJEBH™
0683635305 9. BmbGo

3. 65d6Hmddo EsLidmo sdmEsbol dmzwg dodmbowgs

4. 259mb5gd399b90o mIBsgdo 65IOHMA0L 59@ o IOHMdS

5. J06H0m50 53943900, OMIYd0E Fobbowrmwos s3@ ™Mol doge

6. ©93039605305 BsIOMIOL J58MJ399bgd0LM30L ( 00 Fgdmbzg3z5d0 ) LatgzgbBom
BodmMT0 LsTg3609MHM LBHOE0, 59(30e9gdgE0s b5dY3609MM FMOBs Ol Ilsbgywgdols
d00009d5)

7. ©9:396%9630L 335600 5 Lobgo LEOMEIS, Ldwdom 50O, LHTg3bogM™ fmegds,
L53MbF G 0683MmMT5305 — 9. FmbGS (BESGH00L MY396D0MmIdOL gdmbgzgzsdo
09396996@0L mbs390900 godmdznybgdmwro 0gbgds LGs@GH0Lmb gMmo)
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Guidelines for Authors

Collection of Academic Works of Georgian Technical University is a multidisciplinary quarterly refereed periodical

included in Index Copernicus International.

An article (accepted in Georgian, English or Russian) is published in the original language;

The number of authors of an article should not exceed three;

Authors should submit original copies of one or more articles for publication to the publishing house or send scan
versions to sagamomcemlosakhli@yahoo.com along with supporting documentation, but only two articles from

the same author(s) will be published in one edition;

To submit scan versions via email please follow the instructions:
— In the Subject line indicate the collection of works and the name(s) of author(s).
—  Attach the file(s) properly;

— Use ZIP or RAR file compressors in case of large files to attach.

The article should be literal, well-structured and apply proper terminology to convey the author’s constructive
arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an article;
The collection of works of GTU is a non-commercial publication and running the articles of our researchers and for
PhD students is free of charge;

According to the Resolution No.200 of GTU Academic Council (22.01.2010), authors who are not the employees at
the University, should make the preliminary payment by cash or transfer to have their paper published (10 GEL
per page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews and
a reference by the organization’s academic board on publishing the article in GTU collection of scientific papers).

“Cost of article publication” shall appear as subject in the “purpose of payment” field.

GTU bank detdails: LEPL Georgian Technical University; organization’s identification number 211349192;

beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code: TRESGE22; Account number:
treasury code 708977259.

How to form an academic article:

e The text should be presented in print-out form (A4), no less than 5 pages (margins - 2 cm, line spacing - 1,5);
e Only MS Word versions of texts are accepted (doc or docx) presented electronically on any magnetic carrier;
e For Georgian texts: font - Acadnusx, font size - 12 pt;

e For English and Russian texts: font - Times New Roman, font size - 12 pt.

The accompanying information to the article should include:

e Universal Decimal Classification (UDC)
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¢ Information about the author(s) and reviewers in Georgian, English and Russian:
— Full name, academic title, email and phone number of each author;
— Department, full name of organization — place of employment of each author, area/town, country;

— Full name, email, academic title, department or place of employment of each reviewer.

The article should include:

e An abstract in Georgian, English and Russian (100-150 words long). For foreign readers an abstract is the only
source of information about the content of an article and results of the research conveyed by it. An abstract
therefore defines the reader’s interest towards the article and possibility of further outreach to the author for
the full text, etc.

An abstract should be:
— Informative (free of generalized terms and statements);
—  Original (with quality translations in English and Russian with the proper application of terminology);
—  Specific (conveying the core content of an article);

—  Properly structured (consistent with the research results given in the article).

An abstract should contain:

The subject, topic and objective of an article (indicated in case if these are not clear from the title);

Method or methodology of research performed (expected to be described when and if this method or
methodology are new and interesting with reference to the article);
— Research results;

— Area of application of research results;

Conclusion.

Key words sorted by alphabet (Georgian, English and Russian);

Sections should be outlined Introduction, Main Part and Conclusion;

Digital version of drawings or images in any graphic format, resolution 150 dpi;

Reference

By the recommendations of Databases of International Scientific Journals the number of references should be

no less than ten.

How to form the reference section in the article:
Name and surname of each author should be given in Latin letter initials, title of the articles — translated in English,
name of the source (journal, collection of works, conference materials) — with transliteration (original language of the

article should be indicated in brackets).

References (sample)
1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
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http://www.iea org/topics/energysecurity/” (In English).

3. International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian).

5. Svanidze G.G., Gagua V.P., Sukhishvili E.V. “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

Requirements for the submission of articles by the employees and for PhD students of Georgian Technical
University:
o Two reviews (see the sample at)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx
e Minutes of the sectoral committee of the faculty publishing (see the sample at)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

Documents should be verified with the faculty stamp.

Notice to Authors

Authors may consider one of the previous editions of GTU Collection of Academic Works as an example
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K cBeaeHulo aBTOpOB

CH60pHUK Hay4HbIX TPyAoB PY3UHCKOro TEXHUYECKOrO YHUBEPCUTETA ABAETCA eXeKBapTa/bHbIM MyNbTUANCUN-
NAVHAPHbIM pedeprpyembiM NEPUOANYECKUM U3LaHMEM, KOTOpPOE 3aperucTpupoBaHO B MeXAyHapogHoi 6ase
3NeKTPOHHbIX AaHHbIX — Index Copernicus International.

e CraTbM (NPUHMMALOTCA Ha FPY3MHCKOM, aHT/IMACKOM, PYCCKOM f3biKax) MyBMKYOTCA Ha A3blKe OpUTrMHana.

e Ko/mMyecTBO aBTOPOB CTaTbU HE AO/IKHO NPEBbILATh 3.

e ABTOP MOMET MpeaocTaBnATb AaAa Nyb6auvKauunm B M34aTeNbCKOM AOME WM MO 3NEKTPOHHOW nouyTe (Ha

cnepyrowmii agpec: sagamomcemlosakhli@yahoo.com) ogHy MnM HeckonbKO cTaTel, a TakXKe B CKaHMPOBaH-
HbIX darnax ConyTCTBYIOLWYIO AOKYMEHTALMIO, HO B OAHOM HOMepe MOryT 6biTb onybAMKOBaHbI TONbKO ABe

paboTbl.

e B cnyyae cmameli, npucelaaemoix o 3. noyme, npocbba npedycmompems cnedyroujue mpebosaHus:
- YKazame 6 371. Subject-e HazsaHue cbopHUKa (mema) u pamunuro aemopa (aemopos);
- ucnonv3zosams Attach (npunoxcume ¢aiin);

- 8 cy4vae 60abWo0o20 0b6vema ¢palina npumeHums apxusamop (ZIP, RAR).

e CraTbs JOMKHA BbITb COCTAaB/NEHA MPAMOTHO, C COBOAEHMEM TEPMUHOIOTMM. ABTOP (aBTOpPbI) U peLLeH3eHTbI
HEeCyT OTBETCTBEHHOCTb 33 COAEP!KAHME U KAaYeCcTBO CTaTbU.

e [locKOoNbKy COOPHUK TpyA0B IPY3UHCKOrO TEXHUYECKOTo YHUBEPCUTETA ABNSETCA HEKOMMEPUYECKUM U3AaHUEM,
ONA COTPYAHUKOB CTaTbM Ny6AMKytoTCA 6ecnnaTHo.

e CornacHo nNocTaHoBAEHMIO akageMuyeckoro coseTa Ne200 (22.01.2010 r.), dm3unyeckoe Amuo, He ABASAIOWEeCA
COTPYAHUKOM YHMUBEPCUTETA, 414 NyH6AMKAUMKM cTaTbM B COOPHUKE TPYAO0B AO/IKHO 3apaHee BHECTU AN NePevYncanTb
Heobxogumyto cymmy (1 cTpaHuua ctout 10 napu) 3a CTaTblo M COOTBETCTBYIOLLYIO AOKYMEHTaLMIO (4Be peueH3uun u
Hanpas/ieHWEe HAay4HOro COBETa OpraHM3aumMmn o Nyb6aAnKauMmn cTaTbn B COOpHUKe TpyAoB [TY), NPMUIOKMB CripaBKy 06

onnarte. B rpade «HasHauyeHne onnatbi» cnegyeT 3anncaTb «CTOMMOCTb My6MKaLMmM CTaTbm».

baHKoecKue pekeuzumeol [TY: IOpuduyeckoe auyo nybauyHozo npasa (KOJIMM); py3uHcKuili mexHu4yecKuli
yHuUeepcumem; udeHmMuguKAyUuoHHbIli Ko0 211349192; 6aHK npuema; 20CcyO0dpCmeeHHAsA Ka3HaA; Ha3edHue

nonyyamens: eduHolii ciem KasHol; KOO 6aHKa: TRESGE22; cuem noayvyamens: Koo Ka3Hbl 708977259.

Mpeanaraem nopagok opopmieHUA HAYyYHOM CTaTbu:

e CTaTbA AO/IKHA ObITb NpeACTaB/eHa B HaNe4YaTaHHOM BUAe Ha cTpaHuue dopmaTa Ad, coaepikaTtb He MeHblue 5
CTpaHuL, (nonsa — 2 cm, nHTepsan — 1,5);

® (CTaTbA A0/IKHA BbITb BbiNOMHEHA B Buae ¢aiina doc unam docx (MS Word) 1 3anucaHa Ha N1t060M MarHMTHOM
HocuTene;

® [O/1A IPY3NHCKOro TeKcTa NpumMmeHaTb wpndT Acadnusx, pasmep 12;

e WpudT AN8 aHIAMIACKOro U pycckoro TekcToB Times New Roman, pasmep 12;
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CTaTbA A0NXHA CONPOBOXAATLCA caeayloweil MHGopmaumeil:

Kog, YK (YHuBepcanbHas gecAaTuyHaa Knaccudukaums).

CBepeHun 06 aBTope (aBTOpax) Ha rPY3MHCKOM, aHI/IMMCKOM M PYCCKOM A3bIKaXx:

MOJIHOCTbIO MMA U pamunua asTopa (asTopos), E-mail, HayuHasa cTeneHb U KOHTaKTHbIN TenedoH;
Ha3BaHWe AenapTaMeHTa, NOAHOe Ha3BaHMe OpraHM3aLMn — MecTo PaboTbl KaxKA0ro aBTopa — CTPaHa, ropos;

NONHOCTbIO d)aMVI}'IMVI M MMeHa peLeH3eHTOoB, ajgpec 3/'IEKTpOHHOﬁ noYyTbl, Hay4HOe 3BaHWE, Ha3BaHWe Aenap-

TaMeHTa Uan mecTta pa6OTbI.

K ctatbe A0/MKHbI NpUaaraTbea:

AHHOTALMA HA FPY3MHCKOM, aHTIMMCKOM M PycCKOM fidblKkax (100-150 cnoB). a8 uHocmpaHHbIX Yyumameneli

aHHoOmMayusAa Aaendemcsa e0UHCMBEeHHbIM UCMOYHUKOM UHd)OpMdl{UU 0 pe3ynbmamax UCCﬂeaOBGHUﬁ, npueedeHHblx

e codepmaHuu cmameoeu. UmeHHO smo onpedenﬂem UHmMepec y4eHo2o K panme u, coomeemcmeeHHo, y3esnaHue

Hayameo dumyccuro Cc aemopom, NoO3HAKOMUMbCA C MNOAIHbIM MeKcmom cmamaosu u m.@.

AHHOmMayus 00ax1Ha 6bime:

UHGPOPMAYUOHHOU (He OONAHCHA COOepIHcampb 00WuUX Cl08 U Ppas);

OPUUHANLHOU (NePedod HA AHSAUUCKOM U SDY3UHCKOM A3bIKAX O0JJCeH OblMmb KAYeCmeeHHblll, npu nepesode
cnedyem Ucnonb308amy CREYUanbHy0 MePMUHONIOSUIO);

cooeparcamenvbroil (O0NIHCHA OMPANCaAMb OCHOBHOE COOEPICAHIUEe CIMAMbU U PE3VIbIMAMbL UCCIE008AHUSL),

CMPYKMYpUpoB8anHou (cedoeams 8 Cmamue 102UKe ONUCAHUS Pe3YIbIamos).

LonxHa codeprcame:

npedmem cmameu, memy, yesnb (KOmMopble yKA3bi8arom 8 MoM Csy4yde, ecsqiu 3mo He ACHO U3 3denasus
cmamsou);

mMemood uau memoooso2uro NpoeedeHHo20 uccnedosaHua (onucaHue memood Uuau mMemooosozuu
nposedeHHol pabomel UuenecoobpasHo 8 MoM cC/yyae, ecau OHU 8bI0eAAMCA HOBU3HOU, UHMepPecHs! C MOYKU
3peHus 0aHHoli pabomel);

pe3yabmamel UCCIe008AHUS;

apean ucnosb308aHUA Pe3yAbmamos;

8b16800bI;

K/IloueBble C/I0BA, PACMNON0KEHHbIe NO andaBuTy (Ha rPY3MHCKOM, aHI/IMICKOM M PYCCKOM A3bIKaXx);
B CTaTbe A0/KHbI BbITb BblAe/IeHbl NOA3aro/I0BKU: BBEAEHNE, OCHOBHAA YacCTb M 3aK/toueHue (BbiBOAbl);
KOMMbIOTEPHbIE BapUaHTbI YepTexen nam dotorpaduii omKHbl 6bITb BbINOAHEHBI B l060OM rpadpmyeckom

dopmare, paspelieHnem — He meHee 150 dpi.

Jlntepatypa

Mo pekomeHAauMM 6asbl AAHHLIX MEXKAYHAPOAHbLIX HAYYHbIX KYPHA/JI0B, YMCAO MCMO/b30BAHHOW AUTEPATYpPbI

enateNbHO A0/IKHO BbITb He MmeHblue 10.
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MpeacTtasnaem nopagoK opopmaeHus B ny6anKyemoi ctaTbe MCNONb30BaHHON NUTepaTypbl:

dammana U MHUUMANbI BCEX aBTOPOB AO/KHbI BbiTb BbIMOJHEHbI BYKBAMM NaTUHCKOro andasuTta, T.e. TPAHCIU-
Tepaumeit; HasBaHMe CTaTby C NEPEBOAOM Ha aHIIMNCKUI A3bIK; Ha3BaHME UCTOYHUKOB (KypHana, cbopHUKa TPyLoB,

MmaTepuanos KoHdepeHLMmM) — TpaHCAUTepaumen (A3blK CTaTbM YKa3aH B CKOBKax).

Nutepartypa (O6paseu)

1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).
International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)

5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqgnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

[ns npepctaBneHuns cTaTbM A0KEH BbiTb NPUIOXKEH NepedeHb HEOBXOAUMbIX AOKYMEHTOB A/1A COTPYAHMKOB U

OOKTOPaHTOB PY3NHCKOro TEXHMYECKOro YHUBepcUTeTa:

e 1Be peueH3un (cm. obpaseu)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

e BbINMCKa U3 MPOTOKO/IA OTPACIEBOIN KOMUCCUM NO U3AaTeNbCKOMY Aeny dakyabTeTa (cm. obpasel)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

AOKYMEHTbI O0/1KHbl 6bITb YAOCTOBEPEHbI Ne4aTbio cbaKyaneTa.

Asmop moxem ucnonb3oeams 8 Kayecmee o6pasqa 00UH U3 nNocnedHuUx Homepoe u3odaHus.
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