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DIAGNOSTICS OF METABOLIC DISORDERS IN CATTLE

Kovalenko L.V., Rudenko Ye.P.,, Boiko V.S., Krotovskaya Yu.M.
National Scientific Center «Institute of Experimental and Clinical Veterinary Medicine», Kharkiv, Ukraine

Doletskij S.P.
National Academy of Agrarian Sciences of Ukraine, Kyiv, Ukraine

The article presents data on the diagnostic of metabolic diseases in cattle from farms of different regions of Ukraine.
The aim of this research was to investigate the metabolic disorders in cattle. The material for the study was cow serum from
farms of different regions of Ukraine. Status of metabolism in animals is determined by such indicators: total protein, protein
profile (albumin, globulins), the concentration of protein decomposition products, glucose, total cholesterol, acid capacity.
Besides, we detected enzyme activity in blood serum: aspartate aminotransferase and alanine aminotransferase, level
of vitamins A and E, calcium and phosphorus. It was established that there is a violation of the acid-base balance (acidosis,
which is a sign of ketosis and may be due to low levels of energy and a violation of the concentration ratio of calcium
to phosphorus), vitamin A deficiency (retinol in blood serum is less than 25 mg %) is the most commonly in cattle.

Keywords: metabolic disease, diagnostic, cattle, blood serum, biochemical parameters.
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Y cmammi HagedeHO pe3ynibmamu KIliHIKO-6ioxiMiYHUX OOCIOXeHb Cuposamku Kpogi cobak Xeopux
Ha namorsiogiro NeYiHKU, HUPOK ma aernamopeHasibHUl CUHOPOM. XapakmepHUMU 3MiHaMmu, Wo criocmepieatombscsi
Ha royamky aernamopeHasibHo20 CUHOPOMY € He3HadyHe 30iNbWEeHHST akmueHOCmi amiHompaHcgepas (ULumorisa
eernamouyumig), 36iNbWeHHsT akmueHOCmi JIy>KHOI  ¢gbocghamasu, He3HadyHa einepasomemisi, 30inbUWEeHHS
MoKa3HUKi8  KosoiOHo-ocadosux mpob. [PossuHeHUl 2enamopeHasibHUli  CUHOPOM  Xxapakmepu3yembCs
einoanbbymiHemiero, 2inepanobyniHemieto, 2ineprinonpomeiHeMiero, 3Ha4YHUM  MiIOBUUWEHHSIM  aKkmugHocmi
amiHompaHcghepas ma JyXKHoi ghocghamasu, pi3Koro airnepasomemieto.

KnrouoBi crnoBa: cobaku, renatopeHanbHuii cuHApoM, GioXiMiuHi MOKa3HMKM CUPOBATKW KPOBI, CEYOBMHA, KPeaTWHIH, maTonoris
MeYiHKK1, HUPOK.

OpraHism TBapuH CaMOpErynilya cuUcTeMa, B kil HemMae novatky i KiHug. [laTonorisi, sika BpaXae OAMH OpraH, sk MpaBuIio,
YLIKOZKYE B Til YW iHLLIMA Mipi 1 iHLWi opraHu. Takui 38’330K 4acTO NPOCAIAKOBYETLCS MiX NEYIHKOH i HUPKaMM y BUTASAI renaTopeHanbHoro
cuHapomy [1, 2]. 3a Takum TUNOM BiH YacTo mpoTikae y cobak [1-4]. [enaTopeHanbHUA CUHAPOM € BKpail TSKKOK MaTornorieto, kKonm
OpraHi3m TBapuHu BTPa4ae MOXKIMBICTb 3HELLKOMKYBATH TOKCUUHI METABOMITH (BHACNIBOK YPaXKEHHS NeYiHKM) Ta BUBOAUTY iX 3 OpraHiamy
(BHACnigoK ypaxeHHs HUpoK) [1, 3-6]. Benukoro npobnemoto y AiarHoCTuL Liei naTonorii € Mano xapakTepHa “3masaHa’” kniHiyHa KapTuHa,
KoM NpEeBasioyM YpaxeHHs O4HOMO OpraHa Mackye YLIKOMKEHHS iHworo [2, 3]. Kpim Toro B niTepaTypi HagaeTbCs yBara CKnagHoCTi
Y BU3HAYeHHi NEPBMHHOCTI ab0 NpeBantoBaHHs MpX PO3BUTKY NOMIMOPBIAHMX (CYKYMHWX) MaTomorii, B TOMY YACHI i renaTtopeHanbHoro
CUHAPOMY TUX UM iHLIKX NOPYLUEHb OpraHiB Ta CTPYKTYp [1, 3, 6], L0 3HAYHOK MipOI0 BMAMBAE Ha CXEMY NTiKyBaHHS Ta MPOrHO3.

Mopsia i3 3HAaYHWUM PO3NOBCIOMKEHHAM XBOPOD neviHkK (siki ycTpivatoTbes y 3040 % TBapuH) i xBopob Hupok (8o 50 % y cobak Bikom
cTapLue 8 pokKiB), TakoX 3yCTpiYaETbCS MATOMNOris 3 OAHOYACHUM YPaXeHHsIM NEYIHKM | HUPOK, Sika Mae Ha3By renaTopeHanbHUA CUHAPOM
abo neviHkOBO-HMPKOBA HeoCTaTHICTb [1-4]. PaHHs aiarHocTMka AaHoi NaTonorii Mano BUBYEHa, a NiKyBaHHS € He 3aBXau ePEeKTUBHUM,
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OCKiNbKM [iarHOCTY0Tb PO3BUTOK AAHOrO CUHAPOMY Ha PO3BMHEHWX CTafisX KoM 3'SBASIOTLCS HE3BOPOTHI 3MiHW B OpraHiaMi TBapuH.
Tomy [OCRimKEHHs renaTopeHanbHoro CUHAPOMY y cobak € JOCKTb aKTyamnbHWUM, 0COBNMBO MPOBEAEHHS BIOXIMIYHMX LOCMIMKEHHD
CMpOBATKM KPOBi ANs BUSIBMEHHS KPUTEPIiB paHHbOI AiarHOCTUKI renaTopeHarnbHOro CUHAPOMY.

MeTotro pobotn Gyno BMBUMTM KIiHiKO-GioXiMiYHI 3MiHM B CUpOBATLi KPOBi COOaK 3a PO3BMTKY renaTtopeHarnbHOro CUHAPOMY Ha
Pi3HWX CTaisX Ta MOPIBHATK iX 3 KIiHiKO-GioXiMIiYHMMM 3MiHaMK B CMPOBATLLi KpOBi Cobak XBOPWX Ha NaToorik NeviHk/ Ta cobak XBOPUX
Ha NaTonorito HAPOK.

Matepianu Ta meTogu. Cobak focnimKyBany 3a 3aranbHo-KMiHIYHAMWN METOAAMM i3 3aCTOCYBaHHSAM TabOPaTOPHNX LOCHIMKEHD
KpOBi, cevi Ta exocoHorpadiuHoro gocnimkeHHs. Mpobu KpoBi oaepKyBamy 3 BEHU Nepeannivys Ta SPEMHOI BEHM, Ans NOAAnbLIOrO
BiOXiMiYHOTO [OCTIpKEHHs 3paskiB KpoBi. 3a pes3ynbTaTamu KNiHiYHMX i nabopaTopHux pocnimkeHb y 11 TBapuH OyB BUSIBNEHWN
renaTopeHanbHUi CMHAPOM 3 HUX Y 5-TW TBapWH renaTopeHarnbHUA CHAPOM OYB BU3HAUYEHWA Ha NOYaTKy Po3BUTKY, Y 6-x — Oyna Bxe
PO3BMHEHA MATONONis, Y iHLLMX TBAPUH BUSIBNEHA NATONOris HUPOK (5 cobak) un nevikm (5 cobak).

Y cypoBaTLi KPOBi BU3HAYamnu: YMICT FMItOKO3M, 3aranbHoro Binka, anbOyMiHiB, XonecTepony, b-ninonpoTeiHis, CEYOBNHM, KpeaTHHIHY,
3aranbHoro 6inipybiHy Ta aktueHocTi AnAT Ta ACAT, nyxHoi chocdatasu (J19). Mposoaunu npoby BenbTmaHa, nabopaTopHi 4OCTIMKEHHS
ceui. Yci nabopaTopHi AOCNIZKEHHS MPOBOAUIM 3riAHO 3i CTaHOAPTHUMM YHiGhiKoBaHUMI METOAVKaMM [7].

PesynbraTy gocnigkeHb. [py NOpiBHSHHI NOKa3HMKIB BiOXiMIYHMX AOCTIMKEHb Y Pi3HUX rpyM TBApPUH BUSIBINOCH, LLO HabIinbLL
XapaKTEPHUMM 3MiHaMK y CUPOBATL|i KPOBI MPW NaTonorisx neviHky € 36inbleHHs aktueHocTi ANAT Ta AcAT BignosigHo y 3 Ta 2 pasu
y CepeHbOMY, aKTMBHOCTI JTyHOI docdatasn y 1,5 pasu Ha Tni 3cyBy CTpiuki BenbTmana BniBo (5 npobipka npu Hopmi 7 npobipka)
i nigBMLLEHHS 3aranbHoro 6inipybiHy B cepeaHbOMy y 2-2,5 pasu, a Takox BiACYTHICTb rinepasoTeMii Ta rinepninigemii y BCiX TBapuH
(prc. 1, 2), 3a BUKIIOYEHHAM BUNAAKIB BUPXXEHOrO XOnecTasy, ki MOXHa AiarHocTyBaTu 3a fonomorow Y3[-miarHocTukn. HesHayHa
rinoanbOymiHemist BU3Ha4anacs nuwe y 3 i3 5 TBapuH.
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Pwuc. 1. BwmicT nokasHukiB 6inkoBo-a30TCTOro 06MiHy B CMpOBaTLi KPOBi cobak pisHMX rpyn

[ns natonorii HUpok 6e3 CyTTEBOro NOpYLLEHHsI PYHKLi NEYiHKM XapakTepHa cepeaHst abo cunbHa rinepasoTemis, rinepnpoTteiHemis
3a paxyHok rnobyniHiB Ha WO BKkasye Maike HOpManbHWA piBEHb anbbyMiHIB Ta 3MiHW KOMOiAHO-0CaZoBMX NPoO, 30iNbLUEHHS
KOHLIeHTpaLii xonecTepony i rinep B-ninonpoTeiHemis (41,6+6,78 og), Ha choHi 30inbLUEHHS, MPUOAU3HO, Y [Ba pasu akTUBHOCTI MyKHOI
thochaTasn Ha TNi HOpManbHOTO piBHA 3aranbHoro 6inipy6iHy (puc 1, 2). TobTo Ans naTonorii HMPOK XapakTepHa CMbHa finepasoTeMis
(piBEHb CEYOBMHM B cepepHboMy 29,76 MMOMb/M, a kpeaTuHiHy 715,1 Mkmonb/n). TakoX y cevi BUSBAANM NPOTEIHEMitO, 3HAYHWIA
NENKOLMTO3, HasBHICTb rianiHOBMX | 3epHOBMX LMNIHAPIB.

MoyaTok CykymHOI NaTonorii, ska NPOSIBNSIETHCA PO3BUTKOM renaTopeHanbHOr0 CUHAPOMY, 33 HalMMK JaHUMU, XapakTepuayeTbes
MOSIBOKO B Cevi HEBEMMKOI KinbKOCTi BinKy, epUTPOLMTIB, NEAKOLMTIB, riamiHOBNX LMMHAPIB. BiOXiMiYHO HE3HAYHUM CMHAPOMOM LMTORI3Y,
Ha Lo BKa3sye MigBMLLEHHS TpaHcamiHa3 y 1-2,5 pasu, 30inblUEHHS MOKa3HWUKIB KONOioHO-0cafoBMx Npob, 30inblueHHs y 1,5 pasu
aKTWBHOCTI NyxHOi hocchatasm. BigcyTHs i rinepeniningemisi, B ycsikoMmy pasi pesynbTaTv TECTIB HE BUXOLAATb 3a MeXi HOpMM (puc. 1-3).
PiBeHb CEYOBWHM | KpeaTHHiHy 30iNbLUIEHNA HE3HAYHO, LU0 BKA3YeE Ha HaLly AyMKY NepBUHHOL Byna naTonoris neviHku.

Olnwkoza
MMONL/N

KonecTepo|
n MMOn s/

O B-nino-
NpoTEiHK
on

H 3aransHui
BinipyBin
MEMOMNEB/N

11,8 11)2
o 3 i
Maronoria  MaTonoria HApoK MNovaTok PO3BHHEHMI

neviHkn renartopeHa- renartopeH-
NBHOTO ANbHAR
CHHEpOMY CHHOpPOM

FRY

Puc. 2. BmicT nokasHukiB ByrneBoAHOrO, NiMigHOro Ta nirMeHTHOro 06MiHIB y cupoBaTLi KpoBi cobak pisHuX rpyn
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Puc. 3. PiBeHb akTBHOCTI hepMeHTIB y CUPOBATL|i KpOBi cobak pidHMX rpyn

Mpv po3BUHEHOMY renaTopeHanbHOMY CYHAPOMI BUSHAYMTH, SiKMiA OpraH OYB YLLKOKEHWA paHilLie NeyiHKka Y HAPKI He € MOXIMBIM.
Y cevi BUSIBNSNM BUP@XeHY NpOTEiHypito, SpUTPOLMUTYPItD, NerkouuTypito. Y 3MiHax GioXiMiuHMX NOKa3HWKIB CIOCTEPIrakTbCA CneundivHi
0coBnMBOCTI SIKUX HE Ma€ Yy NepLLil Ta pyrii rpynax TBapuH (TOOTO i3 «4MCTOKY NATONOriEtd HAPOK Y neviHkK ). Lie rinoans6ymiHemis,
Ha Tni rinepnpoTeiHeMii, sika 3ycTpivaeTbCst i Npy NaTonorii NeYiHkM i HUPOK, ane B AaHOMY BUNaaKy BoHa BiporigHo (p<0,05) 6yna GinbLuoto,
B CEpeaHLOMY BMICT anbOyMiHiB B cupoBaTwi kposi ctaHosuB 21,9 r/n (y Hopwmi 26,0 — 42,0 r/n), NopiBHSHO Y TBApWH iHLWKMX rpyn 26,6 r/n
Ta 3HayHot OinipybiHemieto (47,8 MkMonb/n B cepegHboMy) TOBTO MigBuULiEHHSM Y 4-6 pasiB, nopsig 3 rinep B-ninonpoTeiHemieto
CepeaHboro CTyneHto. 36inbLUEHHS akTUBHOCTI amiHoTpaHcdepas y 1,5-3 pasu Bkasye Ha LWTOMi3 renaTouuTiB, MOPYLUEHHS! iX CUHTETUYHOI
Ta kataboniyHoi yHKLiN. BupaxeHa rinepasoTemis, ane geLLo Hk4a 0cobnmBo 3a piBHEM KpeaTWHiHy HiX npu naTonorii HUpoK. 3BepTae
Ha cebe yBary 3HauHe BiporigHe (p<0,01) nigBWLLEHHS aKTMBHOCTI NyHOi occhaTasn, Wo nopsig 3 nigBuLLeHHsM OinipybiHy Bkasye
Ha PO3BUTOK 3HAYHO BifbLUE BUPAXEHOTO XONEeCTasy Npu PO3BUHEHOMY renaTopeHansHOMY CUHAPOMI HiX MpY naTonorii NeyiHkm.

BucHOBKM Ta nepcnekTMBM NoganbLluMX A0CHiAKeHb. XapakTepHUMU 03HaKaMi 3aXBOPIOBAHHSI HUPOK € HAsBHICTb
3HayHoi rinepasoTemii Ta rinepninigemii Ha Tni BiACYTHOCTI 3MiH yMicTy 6inipy0iHy Ta He3Ha4HoI rinepdepmeHTeMii. 3a natonorii neviHku
Maitxe BiACYTHi 3MiHU KpEaTWHIHY Ta CEYOBMHU, YMICT B-MINONPOTEIHIB TaKoX Malke He 3MIHIOETLCS.

XapaKTepH/MK 3MiHaMK, WO CMOCTEpiratoTbCs HAa MoYaTKy renatopeHanbHoOro CMHAPOMY € He3HauyHe 30iNMbLUEHHS aKTMBHOCTI
amiHoTpaHcdepas (LMToni3 renatouuTis), 36inNbLIEHHs aKTUBHOCTI MyHOT (hocaTasn, HeaHauHa rinepas3oTeMisi, 30inbLIEHHS NOKa3HWKIB
konoigHo-ocagoBmx npob.

OsHakamm [l pO3BMHEHOTO renaTtopeHanbHoOro CMHLPOMY € 3HauHa rinoansOyMiHeMisi, rinepnpoTeiHemis, rinepninonpoTeiHemis,
3HayHe MiABWLLEHHS aKTWBHOCTI amiHoTpaHcepas i NnyxHoi docdartasn, 30inbLUEHHs KOHLEHTpaLii 3aransHoro OinipybiHy, piska
rinepasoTemisi, ane AeL0 MeHLUE BUpaXeHa NOPIBHSHO 3 NATOMNONE0 HUPOK.

MoganbLui focnigxeHHs ByayTb CpsMOBaHi Ha BUBYEHHS! NaHOK NaToreHe3y renatopeHanbHoro CMHApoMy y cobak.
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DIAGNOSTIC CRITERIA OF HEPATORENAL SYNDROME IN DOGS

Kravchenko N.O.
Kharkiv State Zooveterinary Academy, Kharkiv, Ukraine

The aim of the work was to study clinical and biochemical changes in the blood serum in the dogs when hepatorenal
syndrome at different stages had been developed and to compare the results with clinical and biochemical changes
in the blood serum in the dogs having the pathology of liver and dogs with the pathology of kidneys.

The clinical and biochemical investigations of the dogs having hepatorenal syndrome at different stages and the dogs
having the pathology of liver and the pathology of kidneys have been carried out.

The content of glucose, total protein, albumin, cholesterol, B-lipoproteins, urea, creathinin, billirubin and the activity
of AIAT and AcAT, LF as well as Weltman’s test was determined in the blood serum and the laboratory investigation
of urine (urinoscopy) was carried out.

170



Po30in 7. BHympiwHi He3apa3Hi xeopobu ma kniHi4Ha 6ioximisi

The beginning of the development of hepatorenal syndrome was characterized by the appearance of a small amount of
protein, erythrocytes, leucocytes, gialin cylinders and by the 1-2,5 fold increase in the activity of transaminase, disproteinemia,
the increase in the activity of alkaline phosphatase, insignificant increase in the content of urea and creathinin.

At the developed hepatorenal syndrome the marked proteinuria, erythrocyturia, leucocyturia were observed.
Hypoalbuminemia was revealed in the blood serum, because of hyperproteinemia the content of albumin in the blood
serum was 21,9 g/l (normally 26,09 — 42,0 g/l); hyper B-lipoproteinemia of the average degree, the increase in the activity
of aminotransferases, the marked hypernitrogenemia were also revealed. The hypernitrogenemia was less expressed than
it was at the pathology of kidneys, especially as for the amount of creathinin.

Conclusion. The characteristic changes at the beginning of the hepatorenal syndrome were the following: the inconsiderable
rise of the aminotransferase activity (cytolysis of hepatocytes), the increase in the activity of alkaline phosphatase, insignificant
hypernitrogenemia, the increase in the indices of colloidal and precipitative tests. Hepatorenal syndrome at the developed
stages was characterized by hypoalbuminemia, hyperglobulinemia, hyperlipoproteinomia, the considerable increase in the
activity of aminotransferases and alkaline phosphatase, sharp hypernitrogenemia .

Keywords: dogs, hepatorenal syndrome, biochemical indices of blood serum, urea, creathinine, pathology of liver, kidneys.
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B cmambe usnoxeHbl pe3yrismamal noucka Ho8bliX QUazHOCMUYECKUX MeCcmo8 U3 Cbipbsi MECMHBIX PECYPCO8
U U3y4yeHusi QuaeHOCMUYeCcKoU 3hheKmu8HOCMU CpasHUMEbHO C Cylwecmsyruumu OuazHOCMUKyMamu.
[posedeHO MHO20 CepuliHbIX OMbIMO8 MO BbIS6NEHUD CyOKTUHUYECKO20 Macmuma KOpo8 C [OMOUWbIO
rpenapamos U3 MNo8epxHOCMHO-aKmMuU8HO20 8eujecmesa, Komopoe fnpousgooumcs 8 2opode Cymeaum.

KnroyeBble crnoBa: KOpOBbl, CyOKNMWMHUYECKMA MAacTUT, COMaTW4ECKWe KNeTKM, OMarHOCTUKA, OWarHOCTUYECKWe TECTbl,
npodunakTuka

Ha coBpemeHHOM aTane pasBUTWS KWBOTHOBOLCTBA MAaCTWT PEMMCTPUPYETCS MOYTW MOBCEMECTHO B MOMOYHOM CKOTOBOACTBE
BO BCEX PasBUTbIX CTPaHax Mupa. Hanbomnee 4acTo nopaxarTcs ogHa Ui [Be YETBEPTH BbIMEHU. [10 HALWINMM LaHHbIM, 1 MHOpMaL
3apybexHbIX aBTOPOB YCTAHOBIIEHO, YTO MOpaXaeTcs 3afHAs YacTb (4eTBepTb) BbiMeHW 0 65 %, a nepegHss yactb o 45 %.
B pesynbTaTe NpoBeAeHHbIX MCCeA0BaHN M HabnaeHNA B yenosusx AsepbaiimkaHa Hanbonee yacTo 3aboneBarT MacTUTOM KOPOBbI
B Bo3pacre ot 3,5 1o 8 net (85 %), Mpn4em BbICOKOMPOAYKTUBHBIE MOPOAMCTBIE KNBOTHBIE.

MacTuT KOpOB NPUYMHAET O4EHb BOMBLUION SKOHOMUYECKMIA yLLIEPO MONTIOYHOMY CKOTOBOACTBY: MPUBOAMT K DOMBLUMM NOTEPSIM MOIOKa,
YXYOLWEHMIO ero Ka4yecTsa, W3MEHEHM0 Buonornyeckoro, HakTepPUONOrMYECKoro U TEXHOMOMMYECKOr0 COCTaBa MOJIOKA, YBEMUYEHNHO
KeNyLoYHO-KILIEYHbIX 3a00eBaHNi y TENSAT paHHero Bo3pacTa, YTO BELET K MPEXAeBPEeMEHHON BbIOPAKOBKE XMBOTHbIX.

MoaTomy Ans achcheKTMBHOTO NPOBEAEHNS MepONpUsATMiA No 6opbbe ¢ MacTUTamn BonbLUOe HayYHO-NPAKTUYECKOE 3HAYEHNE NMEET
CBOEBPEMEHHas 1 OCTOBEPHAs AMarHoCTHKa CyOKMMHYECKOTO (CKPLITOr0) MacTuTa XUBOTHBIX.

[urarHocTuka CKpbITOro MacTuTa OCHOBBLIBAETCS Ha NOSIBNIEHUM OMOXMMUYECKNX U (DU3MKO-XMMUYECKUX U3MEHEHWIA CBOVCTB MOJTOKA.
MoBbILLEHNE COLEPaHNS COMATUYECKIX KNETOK (NENKOLMTbI, aNUTENManbHbIE KNETKM 1 AP.) U M3MeHeHMe pH. B MOIOKe CBUAETENBCTBYIOT
0 HanmMyuM CyOKIMMHMYECKOrO MacTuTa Cpeay KOpoB.

MaTtepuansi n metogbl. C Lenbio M3y4eHns NOCTaBNEHHbIX BOMPOCOB BbIny MCMONb30BaHbl «PekomeHaaLmy no guarHocTuke,
NEYEHNI0 1 NpodunakTUke MacTUTOB KopoBy» [3] n «MeToagnueckoe ykasaHuwe no caHuWTapHoi 06paboTke COCKOB U BbIMEHW KOPOB
TUNOXMOPUTOM HaTpus»[5].

B ycrnosusix AsepbaimkaHa Ansi BbIACHEHUS CyOKIMHUYECKOTO MacTuTa y KOpOB LUMPOKO MPUMEHSIIOTCA Takue AnarHocTuyeckue
npenapatbl, kak fumactuH, MactuaumH, «Yuusepcan» u ap. [py NONOXMTENbHBIX pe3ynbTaTax Ha 3TV GWarHOCTUKYMbl CTaBSIT Npoobi
OTCTauBaHusl, a Npy HeobxoaUMOCTI NPOBOASAT GaKTEpHUoOnorniecke uccneaoBanus [3].

YunTbiBasg TO, YTO BCE 3TV AMArHOCTUKYMbl 3aBO3ATCA M3 ApYrux pecnybnmuk, Hamu Obimv NOCTaBneHbl BOMPOCHI MOWCKa
W YCOBEPLUEHCTBOBAHMS AMArHOCTUYECKUX MPEnapaTtoB M3 MECTHbIX pecypcoB. C 3TOM LENbK M3 XMMMYECKOTO 3aBoja ropofa
CymranT (3aBOA MO MPOM3BOACTBY MOBEPXHOCTHO-AKTUBHBIX BELLECTB), MHCTUTYTOB Akagemun Hayk AsepbaimkaHa, bakuHckoro
YHUBEpCUTETA M [PYrX WHCTUTYTOB ObINN [OCTABMEHbI MHOTOYWCTIEHHBIE XMMWYECKWE, CUHTETWYECKNE U HedTsHble mpenaparbi.
OHM ObINM BCECTOPOHHE M3y4eHbl B NabopaTopum HALIEero WHCTUTYTa U B MPOU3BOACTBEHHbIX YCMOBUSAX. Hay4Ho-1ccnenoBaTenseckie
paboTbl 6bInK NpoBeaeHsb! Ha 1444 ronoBax AOMHbLIX KOPOB.
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