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Pesiome

BeepeHmne. CaxapHblii AnabeT 2 TUna Ha CerofHAWHNIA AeHb CYNTAETCA OfHUM U3 CaMblX PacNpPOCTPaHEHHbIX HEMHOEKLMOHHbIX 3aboneBaHuii.
[na npodunakTuKy 1 CONYTCTBYIOLLErO NeYeHa AaHHOI NaToNor1K C yCnexom NPUMEHAIOTCA pasnnyHble puTonpenapaTthl, Takne Kak, Hanpumep,
no6ery YepHNKN 06bIKHOBEHHOW. PacTeHre coaepuT GpeHomnbHble CoeAVHeHMA (@HToLMaHbl, praBoHouAbl, peHONKapOOHOBbIE N OpraHnveckne
KNCNOTbI), KOTOpble 06M1aAaloT aHTUOKCUAAHTHBIM 1 TUMOTMNKEMUYECKUM dPdeKTaMm, a TakKe HakannneaeT Makpo- 1 MukpoanemeHTbl (Ca, Mg,
Zn, Mn), B cBOIO ouyepeb CrocobHble BIUATb Ha TeUeHne caxapHoro anabeta. Komnnekcbl anemeHToB ¢ BAB deHonbHOro xapaktepa MoryT BIvsTb
Ha popmumpoBaHMe GapMaKkoorMyeckoro oTBeTa WM U3MEHATb ero cTeneHb BblpakeHHOCTN. CnefoBaTeNbHO, MOXHO BbIABMHYTb rMnoTtesy o
NMOTEHLUMPOBaHUM NPOTMBOANABGETUUECKOTO AeNCTBIA GEHOMbHbIX COeAUHEHWI NMPU UX CYLLLECTBOBAHU B BUAE MUHEPaIbHbIX KOMMIEKCOB.
Llenb. MNpoBecT cpaBHUTENBHYIO OLEHKY MPOTMBOAMAOETUYECKON aKTVBHOCTU MUHEPANbHOro KOMIUIEKCA PYyTWMHA C LMHKOM B CPaBHEHUU
C BellecTBaMy NpefjllecTBEHHNKaMWN 1N U3BJIeYeHeM 13 NOOEroB YepPHUKM ANA NMPOrHO3MPOBaHNA BAWAHUA 3N1EMEHTOB Ha TeyeHne AaHHOMN
naronorum.

Marepuanbl n metopbl. O6bekTamun nccnegosaHna 6o BoaHbIN pacTteop (C=0,18 mMr/mMn) MOAeNbHOrO KOMMMEKCa PyTWHa C LVHKOM C
COOTHOLLEHUEM YMCIIa MOJIb KOMMOHEHTOB 1:1 1 nobern YepHrKy 06bIKHOBEHHO, NPMobpeTeHHble B anTeyHon cetu . CaHkT-lNeTepbypra. Mo
MHOPMaLMM Ha ynakoBKe pervioH 3aroToBKY CbipbA — AnTaickuii Kpai, r. bapHayn, neprop 3arotoBku YepHuku — nonb 2020 roga. Komnnekc
pyTVHa C UMHKOM NOy4yanu no MeToavKe, NpuBeAeHHON B nuTepatype 13 dapmaueBTmyeckoin cybctaHumm pytuHa (Rutin, naptua 332, rogeH go
26.03.2023, Sichuan Guangsong Pharmaceutical Co., Ltd., Kutain, ®C 000569-060514) n BogHoro pactsopa (C = 0,13 mr/mn) unHka xnopuaa (LUnHk
XNOpUCTbIN 6/8, napTna 39/G 4, rogeH fo 09.10.2021, Hesa PeakTue, Poccua, CTIMN TY KOMIM 1-533-2012). OnTManbHOEe COOTHOLLEHWE KOMMOHEHTOB
1:1 anAa GopmMMpoBaHMNA MUHEPANbBHOTO KOMIJIEKCA, YCTAHOBNEHO HaMK paHee 3KCMeprMEHTaNbHO C NpuMeHeHneM metofa [lxoba. Maccy
LVHKa XJioprAaa, KOTopylo Heo6xoanmMo Ao6aBnTb K N3BSIEYEHMIO, U MacCy KOMMIeKca ANiA MPUrOTOBMIEHNA ero BOJHOro pacTBOPa paccumnTbiBanu
Ha OCHOBaHUU KONMYEeCTBEHHOro copepxaHua BAB B noberax YepHUKM 1 OMpeAesieHHOro CneKkTpasbHbIM METOAOM MOJIbHOTO COOTHOLLEHUA
KOMTMOHEHTOB, Y4acTBYOLWMNX B 06pa30BaHNM KOMIMIEKCHOTO coeanHeHnA. KonnuecTBeHHoe coflepaHne ocHOBHbIX rpynn BAB (pnasoHomabl,
rMAPOKCMKOPUYHbIE KNCNOTbI, OPraHUYecKme KMCIoTbl) onpeaenany cnekTpopoTomeTpryeckn Ha npubope CO-2000 (Poccus) n TUTpUMeTpUYECKN
C UCMONb30BaHEM MeTOAVK, npefcTaBneHHbix B O XIV O0C.2.5.0093.18 n ©C.2.5.0012.15. NpoTuBogmabetTmueckoe feincTBue KOMMIeKca pyTrHa
C LMHKOM OL|eHVBanu B CPaBHEHNUWN C BOAHbIM M3BJIeYEHNEM M3 NOOeroB YepHMKN OO6bIKHOBEHHOW (COOTHOLIEHME Cbipbe:dKcTpareHT — 1:80),
BOJHbIM PacTBOPOM LiMHKa xsiopuia (KoHueHTpauma — 0,36 Mr/mn) n nx cmecblo (cooTHoleHue 1:1) Ha Mofenu gekcameTa3oH-NHAYLMPOBaHHOIO
caxapHoro fuabeTta BTOpPOro Tmna y nabopaTopHbIX *KMBOTHbIX. OnpefeneHne KOHLEHTPaLMU [IOKO3bl B KPOBM NPOBOAWAV MPU MOMOLLM
nopTatusHoro rniokometpa «AccuChek Active» (Roche Diabetes Care, Germany). Hanvuue rnioko3ypum 1 KETOHYpUW YCTaHaBIMBaAN C MOMOLLbIO
TecT-nonocok «Ketorniok-1» (brioceHcop AH, Poccus). CTaTucTuueckyto o6paboTKy pesynbTaToB NPOBOAUAN NP Nomoly nporpammbl Microsoft
Excel no O®C.1.1.0013.15.

Pesynbtatbl n 06cyxpaeHue. Pesynbratbl cofep)KaHnA rNIOKO3bl M KETOHOB B MOYe MoKasasiv, YTO B Npouecce MOAENNPOBaHMNA CaxapHOro
AunabeTa Ana BCeX rPynn XMBOTHbBIX XapakTepHa rMIOKO3ypua 1 KETOHYpKA, YTO NOATBEPXKAaNo popMrpoBaHMe NaTONOrMYeCcKoro npouecca y
KpbiC. MeHbluee cogepaHue rioKo3bl U KETOHOB B MOYe OOHaPY»KUNOCh Y FPYNMbl XKMBOTHbIX, KOTOPbIE MOMyYanyi KOMMIEKC PyTUHA C LLYHKOM
(KOHLleHTpaLMA MIoKo3bl — MeHee 2,3 MMOSb/N, KOHLUEHTPaLMA KeTOHOB — MeHee 0,2 MMonb/n). Mi3MepeHune KOHLEHTPaLun rioKo3bl B KPOBU
noKa3saso, 4TO KOMIMIEKC PyTWHa C LUHKOM 061afiaeT Hanboree BbipakeHHbIM T’MMNoravKeMuiyecknm 3G peKToMm, B TO BPeMs Kak BOAHOE M3BNeYeHne
13 No6eros YepHNKN 1 BOAHbIN PacTBOP LIMHKa XJIOPVAA OKa3blBaloT MUHMMaIbHOE NPOTMBOANabeTMUeCcKoe felicTBUe (COAepaHe TIoKO3bl B
KpOoBY — 6,9 MMosb/n NpoTyB 8,1 MMonb/n 1 7,9 MMOSb/N COOTBETCTBEHHO).

3akntoyeHue. VI3yueHrie BANAHUA 3N1eMEHTOB B COCTaBe $EHOMbHbIX KOMMIEKCOB Ha TeYeHMe caxapHoro gmabeTta nokasano, YTo BBeAeHVe
MWHEpanoB MOSIOXKNTENbHO CKa3blBaeTCA Ha CTEMeHW BblPaXeHHOCTN GapMaKoornyeckoro sgpdeKkTta, UTo MOXKET CIYXNUTb NOATBEPXKAEHNEM
rMnoTesbl O MOTEHUMPOBAHNM NPOTUBOANAOETNYECKOTO AENCTBUA (PEHONbHBIX COEAUHEHW MPU UX CYLWECTBOBAHUU B BUAE MUHEPANIbHbIX
KomnnekcoB. Tak, KOMNNEKC PYTMHA C LLUHKOM MPOABAAN MaKCMMaJibHYI0 akTVBHOCTb B CPaBHEHUW C PacTBOPOM LMHKa XJIOpvAa, U3BNeYeHna
13 No6eroB YepHUKN M NX CMECU, YTO MO3BONAET yTBEPKAaTb, UTO GOpMa CyL|eCTBOBAHUA MPUPOAHBIX GpEHONbHbIX COEAUHEHUNI B COCTaBe
MUHepasnbHbIX KOMMIEKCOB ABAAETCA ONTUMAJIbHON KaK C TOUKMN 3PeHNA HAKOMIEHUA, Tak U CO CTOPOHbI MPOABNEHMA papMaKoNorniyeckoro oTeeTa.
Pe3ynbTaTbl UcCneaoBaHNA CoO3faloT NPeAnoCbINKA ANA AaNbHENLWEro U3yyeHNa BAUAHUA Pa3fINYHbIX 3/IEMEHTOB B KOMOUHaLMN C MapKepHbIMU
$eHONbHBIMM KOMMOHEHTaMK NPOTUBOAMABETUYECKMX PAacTUTENIbHBIX NMPenapaToB Ha TeueHne caxapHoro gnabeta, a TakKe AaloT BO3MOXHOCTb
cAenatb BbIBOA O TOM, 4TO MPUPOAHbIE MVHEePabHble KOMIIeKCbl 06naAatoT npodunakTMyecKm 4eNcTB1UeM B OTHOLLEHNW JaHHOW NaToNoruu.

KnioueBble cnoBa: YepHUMKa 06bIKHOBEHHas, MUHepalbHble KOMNNEKCbI, UMHK, PyTUH, caxapr||7| ,qma6eT

KoH$pnNuKT nHTepecoB. ABTOpbI AeKNaprpyOT OTCYTCTBME ABHBIX U NOTEHLMANbHbIX KOHGIMKTOB MHTEPECOB, CBA3aHHbIX C Nybnukaumeil HacToALLel
cTatbu.
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cTaTbu.
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Abstract

Introduction. Type 2 diabetes mellitus is currently considered one of the most common non-communicable diseases. For the prevention and
concomitant treatment of this pathology, various herbal remedies are successfully used, such as, for example, blueberry shoots. The plant contains
phenolic compounds (anthocyanins, flavonoids, phenolcarboxylic and organic acids), which have antioxidant and hypoglycemic effects, and also
accumulates macro- and microelements (Ca, Mg, Zn, Mn), which in turn can affect the course of diabetes mellitus. Complexes of elements with
phenolic biological active substances (BAS) can affect the formation of a pharmacological response or change its severity. Therefore, it is possible
to put forward a hypothesis about the potentiation of the antidiabetic action of phenolic compounds when they exist in the form of mineral
complexes.

Aim. To carry out a comparative assessment of the antidiabetic activity of the mineral complex rutin with zinc in comparison with precursor
substances and extraction from blueberry shoots to predict the effect of elements on the course of this pathology.

Materials and methods. The objects of the study were an aqueous solution (C=0.18 mg/ml) of a model complex of rutin with zinc with a molar
ratio of components of 1:1 and blueberry shoots purchased from a pharmacy in St. Petersburg. According to the information on the packaging,
the region of raw material procurement is Altai Territory, Barnaul, the period for harvesting blueberries is July 2020. The complex of rutin with zinc
was obtained according to the method described in the literature from the pharmaceutical substance rutin (Rutin, batch 332, valid until 26.03.2023,
Sichuan Guangsong Pharmaceutical Co., Ltd., China, FS 000569-060514) and an aqueous solution (C=0.13 mg/ml) zinc chloride (Zinc chloride,
batch 39/G 4, valid until 09.10.2021, Neva Reaktiv, Russia, STP TU COMP 1-533-2012). The optimal ratio of components 1:1 for the formation of a
mineral complex was established by us earlier experimentally using the Job's method. The mass of zinc chloride, which must be added to the
extraction, and the mass of the complex for the preparation of its aqueous solution were calculated on the basis of the quantitative content of
biologically active substances in blueberry shoots and the molar ratio of the components involved in the formation of the complex compound
determined by the spectral method. The quantitative content of the main groups of biologically active substances (flavonoids, hydroxycinnamic
acids, organic acids) was determined spectrophotometrically on SF-2000 instrument (Russia) and titrimetrically using the methods presented in
Russian Pharmacopoeia XIV FS.2.5.0093.18 and FS.2.5.0012.15. The antidiabetic effect of the complex of rutin with zinc was evaluated in comparison
with an aqueous extract from the shoots of common blueberries (the ratio of raw materials: extractant - 1:80), an aqueous solution of zinc chloride
(concentration - 0.36 mg/ml) and their mixture (ratio 1:1) on a model of dexamethasone-induced type 2 diabetes mellitus in laboratory animals.
Determination of blood glucose concentration was carried out using a portable glucometer "AccuChek Active" (Roche Diabetes Care, Germany).
The presence of glucosuria and ketonuria was established using Ketoglyuk-1 test strips (Biosensor AN, Russia). Statistical processing of the results
was carried out using the Microsoft Excel program according to OFS.1.1.0013.15.

Results and discussion. The results of the content of glucose and ketones in urine showed that in the process of modeling diabetes mellitus,
glucosuria and ketonuria are characteristic for all groups of animals, which confirmed the formation of a pathological process in rats. A lower
content of glucose and ketones in urine was found in a group of animals that received a complex of rutin with zinc (glucose concentration - less
than 2.3 mmol/I, ketone concentration - less than 0.2 mmol/l). Measurement of the concentration of glucose in the blood showed that the complex
of rutin with zinc has the most pronounced hypoglycemic effect, while the water extract from blueberry shoots and an aqueous solution of zinc
chloride have a minimal antidiabetic effect (blood glucose is 6.9 mmol/I versus 8,1 mmol/l and 7.9 mmol/l, respectively).

Conclusion. The study of the influence of elements in the composition of phenolic complexes on the course of diabetes mellitus showed that
the introduction of minerals has a positive effect on the severity of the pharmacological effect, which can serve as confirmation of the hypothesis
about the potentiation of the antidiabetic effect of phenolic compounds when they exist in the form of mineral complexes. Thus, the complex of
rutin with zinc showed the maximum activity in comparison with the solution of zinc chloride, extraction from blueberry shoots and their mixture,
which suggests that the form of existence of natural phenolic compounds in the composition of mineral complexes is optimal both from the point
of view of accumulation and from the side manifestations of a pharmacological response. The results of the study create the preconditions for
further study of the effect of various elements in combination with marker phenolic components of antidiabetic herbal preparations on the course
of diabetes mellitus, and also make it possible to conclude that natural mineral complexes have a prophylactic effect against this pathology.

Keywords: common blueberry, mineral complexes, zing, rutin, diabetes mellitus
Conflict of interest. The authors declare that they have no obvious and potential conflicts of interest related to the publication of this article.

Contribution of the authors. Inna I. Terninko, Dmitriy Yu. Ivkin, Valeriya I. Toporkova, Evgeniy V. Vishnyakov — methology, conceptualization.
Valeriya I. Toporkova, Evgeniy V. Vishnyakov - research and statistical processing of the results. Inna I. Terninko, Dmitriy Yu. Ivkin, Valeriya I.
Toporkova, Evgeniy V. Vishnyakov, Kirill O. Sidorov - discussion of results of the experiment, preparation of the text of the article.

Funding. The results of the work were obtained using the equipment of the Center for Collective Use "Analytical Center" of the Federal State
Budgetary Educational University of Higher Education SPCPU of the Ministry of Health of Russia in the framework of agreement No. 075-15-2021-
685 dated July 26, 2021 with he financial support of the Ministry of Education and Science of Russia.

For citation: Toporkova V. ., Vishnyakov E. V., Sidorov K. O., Terninko . I., Ivkin D. Yu. Assessment of the influence of the mineral complex of rutin
on the degree of expression of anti-diabetic activity. Razrabotka i registratsiya lekarstvennykh sredstv = Drug development & registration. 2021;10(4-1):
197-205. (In Russ.) https://doi.org/10.33380/2305-2066-2021-10-4(1)-197-205




BBEAEHUE

CaxapHbli avabeT 2 Tuna SBNAETCA OQHUM K3 ca-
MbIX YacCTO BCTpeYarwWmnXca HenHPEKUMOHHbIX 3a6o-
neBaHW B MUpe HapAdy C OHKONoruen 1 natonoruamu
cepaeyHo-cocyanctom cuctembl [1]. Mo gaHHbIM Mexay-
HapogHon ¢epepauun gnabdeta Ha 2019 rog ymcno nio-
[en B Bo3pacTe oT 20 4o 79 neT € caxapHbIM AnabeTom co-
CTaBnANo 463 MUNINOHA, MO NPOrHO3am UX KONNYEeCTBO
K 2045 rogy so3spacteT o 700 MuUnAnoHoB. 374 MUNNNO-
Ha YenoBeK MMEIOT MOBbIWEHHbIA PUCK Pa3BUTUA caxap-
Horo AvabeTta 2 TMNa B CBA3M C 6ONbLIMM KONMMUYECTBOM
npegpacnonaraowmx K Hemy ¢paktopos. [pu 3ToM 54 %
cnyyaeB 3aboneBaHnA caxapHbiM AvabeTom AMarHOCTU-
pyeTca no o6pallaemMoCcT B PYTUHHOW KIIMHUYECKON
npakTuke n 46 % cny4yaeB BbIABNAETCA NyTEM aKTUBHOMO
CKpWHWHra [2-4].

dutoTepanna Ha CErofHALWHUN AeHb MCNONb3yeTcA
B COMYTCTBYIOLLEM JIEYEHUN U NPOPUNAKTNKE CaxapHO-
ro gnabeta 2 TMna. B yacTHocTK, No6Gern YepHMKN OObIK-
HoBeHHoW (Vaccinium muyrtillus L) copepaT B CBOeMm
cocTtaBe ¢eHonbHble coefnHeHus (dpnasoHouabl (B T. u.
aHTouMaHbl), peHoNKapOOHOBbIE KUCIOTbI, OpraHuyec-
Kue KWUCNoTbl), KOTOpble MPOABAAT AOKa3aHHYK Mpo-
TMBoAMabeTnUeckyo akTMBHOCTb [5-7]. B ocHoBe Mme-
XaHU3Ma [daHHOro >3¢p¢eKTa NeXUT aHTUOKCUAAHTHaA
AKTMBHOCTb PEHONbHbIX coeAnHeHUNn. Kpome Toro, us-
BECTHO [8], UTO coueTaHne pPa3NNUHbIX GEHOJbHBIX CO-
efIMHEeHUN (pPYTWH, TMNepo3und, XNoporeHoBas KKUC/IOTa
N Op.), KOTopble BXOASAT B COCTAB YEPHUKM, agaAuTVBHO
BO3[eNCTByeT Ha a-rno3upasy [9] - depmeHT, KaTanu-
3UpYyoLWNIA pacllensieHne CJIOXKHbIX YINeBOAOB [0 [to-
Ko3bl. Takxke B noberax YepHUKN B 6OMbLIMX KONMYECTBaX
copgepxatca AenbPUHUAVH W ero rnukosug (MMpTu-
NUH) — GpeHoNbHble COeANHEHNA, OTHOCALLMECA K rpymnne
aHTouwnaHoB [10]. [loMMMO aHTUOKCUAAHTHOrO AencTBuA
OHU CMOCOOHbI U3MEHATb IKCMPECCUIO TEHOB aaunouu-
TOB, KOTOpble KOCBEHHO Y4acTBYIOT B Pa3BUTWAM cCaxap-
Horo fuabeTa, YBeNMUMBaTbh CEKPELMIO UHCYNIMHA U MOo-
BblLWATb YYBCTBUTENbHOCTb TKaHel K Hemy [11]. Takxe
COrnacHoO NUTepaTypHbIM AaHHbIM [12, 13] nobern uep-
HUKN OObIKHOBEHHOW MMET Pa3HOOOpPa3HbIA 3NeMeHT-
HblA COCTaB (XPOM, KanbLuA, MAarHUN, UWHK, MapraHed,
Mefib, CeNeH M Ap.), YTO MNO3UTMBHO CKa3blBaeTCA Ha MPO-
ABNEHUM NpoTMBoanabeTnyeckoro pencreus [14-17]
KOMMJIEKCHBIX pPacTUTENbHbIX NpPenapaToB Ha OCHOBEe
naHHoro JIPC.

PactuTtenbHble ¢eHonbHble coefvHeHua (nuraHgbl)
N MUKPO-, MaKpO3NeMeHTbl (KoMmnnekcoobpasosaTtenm)
ABNAITCA CTPYKTYPHbIMU KOMMOHEHTaMWN MUHEpPabHbIX
KOMMNEKCOB, NPEACTABAAWMNX 0COObIN NHTEPEeC C TOUKM
3peHnA BMONOrMUYEeCcKon aKTVBHOCTM OTHOCMTENIbHO pAada
3aboneBaHunii, B TOM YMCSIe U caxapHoro gmabeta [18, 19].

MosTomy Uenbio MccnefoBaHUA ObUIO NPOBECTU
CpaBHUTENIbHYIO OLIeHKY NpOoTUBOAMAGETUYECKON aKTUB-
HOCTV MOLENIbHOrO MUWHepasibHOro KOMMIeKca PyTUHa
C UMHKOM B CpaBHEHUW C BellecTBamMy NpeawecTBeHHN-
KaMu, KOTOopble HaKamnauBaloT rnobern YepHuku, n ns-
BJIeUeHVeM U3 NOOEroB YePHUKK A5 MPOTrHO3MPOBaHNA
BNUAHNS 3IEMEHTOB Ha TeUYEHWe laHHOW NaToNornu.
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MATEPUAJIbl U METOADI

O6bekTamn mccnefoBaHna Gbiv BOAHbIN pacTBOP
(C=0,18 mr/mn) mofenbHOro Kommnjiekca pyTuHa € LH-
KOM C COOTHOLUEHMEM 4YnCsia MOJIb KOMMOHEHTOB 1:1 n
nobery YepHuKM 0ObIKHOBEHHOW, NPUOBGpEeTEHHbIE B ar-
TeuHol cetu r. CaHkT-lNetepbypra. Mo MHPopmaLmm Ha
YyNaKoBKe pervoH 3aroTOBKWU CbipbA — ANTaMCKnin Kpawn,
r. bapHayn, nepuog 3arotoBKmn YepHuKK — nonb 2020 ro-
Ja. Komnnekc pyTMHa C UUHKOM MOAy4YanuM no MeTo-
AVKe, npuBefeHHon B nuTtepatype [20] n3 dapmaues-
Tuyeckon cybctaHumm pytuHa (Rutin, napmus 332, 2o-
OdeH 0o 26.03.2023, Sichuan Guangsong Pharmaceutical
Co., Ltd., Kumad, ®C 000569-060514) n BogHOro pacTBo-
pa (C=0,13 mr/mn) umHka xnopmga (LUnHK xnopuctbin
6/8, naptns 39/G 4, rogeH go 09.10.2021, Heea Peaktus,
Poccua, CTI TY KOMI 1-533-2012). OnTMmanbHoe co-
OTHOLLEHMe KOoMMoHeHToB 1:1 ana dopmmpoBaHua mu-
HepanbHOro KOMMJIeKca, YCTaHOBNEHO HaMU paHee 3KC-
NepUMeHTasIbHO C NpUMeHeHnem meTogaa [koba [21].

Maccy umHKa xnopupa, Kotopyl Heobxoammo foba-
BUTb K M3BNEYEHUIO, 1 MAaCCy KOMMJIeKca and npurotos-
NeHMA ero BOAQHOrO pacTBOpa pPacCuUMTbiBaiM Ha OC-
HOBaHMM KONMYECTBEHHOrO CofepXaHna OTAeNbHbIX
KNaccoB GpeHOsbHbIX COeAMHEHNI B Noberax YepHUKN 1
onpeneneHHoOro CnekTpaabHbIM METOLOM MOJIbHOIO CO-
OTHOLUEHNA KOMMOHEHTOB, y4acTByloWwmx B obpa3osa-
HUN KOMMNEKCHOro coeguHeHuda. Konnuectsa cbipba 1
CyOCTaHUMIA, NCMOSIb3YEMbIX AJIA MPUrOTOBNEHMA W3BJe-
YeHUN U BOAHbLIX PacTBOPOB BeLleCTB-NpefLecTBeHHU-
KOB, 6GblIN paccumTaHbl HA OCHOBAHWMW JaHHbIX KONNYeCT-
BEHHOro onpepenenusa rpynn BAB (pnaBoHoupos B ne-
pecyete Ha PYTUH, MMOPOKCUKOPUYHBIX KWCNOT B Me-
pecyeTe Ha XNOPOreHOBYID KWUCIOTY, OpPraHU4ecKnx
KUCNOT B MepecyeTe Ha AGOUYHYI0 KUCIIOTY) B Cbipbe
YepHMKM OBbIKHOBEHHON. KonnyecTBeHHOe cofiepKaHue
OCHOBHbIX rpynn BAB onpegenanu cnekrpodoTomeTpu-
yeckn (pnaBoHoUAbl, MMAPOKCUKOPUYHbBIE KWUCNOTbI) Ha
npnbope CO-2000 (Poccna) n TUTpPUMETPUYECKM (OpraHu-
Yyeckme KNCNOTbl) C MCMONb30BaHNEM METOAUK, NpeacTaBs-
neHHbIx B FO XIV ©C.2.5.0093.18 1 ®C.2.5.0012.15 [22].

MpoTrBOAMabeTNUeCKoe AeNCTBME KOMMNEKca pyTu-
Ha C UMHKOM OLEeHMBanun B CPaBHEHUM C BOAHbIM N3BJie-
YyeHnem 13 NMobGEeroB YepHUKM OObIKHOBEHHOW (COOTHO-
WeHne cbipbe:3KcTpareHT — 1:80), BOAHbIM pacTBOPOM
UMHKa xnopuga (KoHueHTpauma — 0,36 mMr/mn) n ux cme-
cblo (cooTHoweHme 1:1) Ha mMopenn AeKcameTa3OH-UH-
AyLMpOBaHHOro caxapHoro gnabeta BTOporo tuna y na-
60paToOpHbIX XMBOTHbIX. OnpepeneHre KOHLUEeHTpaLmu
MIOKO3bl B KPOBY MPOBOAMAN NPU MOMOLLU MOPTAaTUBHO-
ro rntokomeTpa «AccuChek Active» (Roche Diabetes Care,
Germany). Hanuune rniokosypum 1 KeTOHypumn yCTaHaB-
NMBanM C NOMOLLbIO TeCT-NMosiocok «Ketorntok-1» (brno-
ceHcop AH, Poccus).

NccnepoBaHme npoBOAMNIOCH Ha KpblCax-camuax
maccon ot 270 go 290 r. bbino cpopmuposaHo 5 rpynn
Nno 6 MBOTHbIX (B T. Y. 1 KOHTPONbHasA). B TeueHne 8 He-
Jeflb >KMBOTHble HaxOAW/INCb Ha BblICOKOXMPOBOW Au-
ete (21 % xupa, 41 % ¢pykTo3bl, 1,25 % xonectepuHa,
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36,75 % CTaHAAPTHOrO Kopma Ans f1abopaTopHbIX KPbIC).

Ha 7 n 8 Hepene Kpbicam exkefiHEBHO MOAKOXHO BBOAU-

nn gekcameTtasoH B gose 0,4 mMr/Kr maccbl Tena XWuBOT-

Horo [23]. Ha npoTaxeHun BCcero nccnefoBaHUA KpbiCbl

BHYTPWXKENYAOUHO MONyYanu ucciegyemble pactTBoOpbl B

obbeme 1,7 mn.

PacueT opreHTNPOBOYHbIX JO3NPOBOK OOBEKTOB UC-
cnefloBaHVA ANIA U3yYeHUsA NpoTMBOAMabETNYECKON aK-
TUBHOCTM NPOBOAWUNCA CleaytoLwnm 06pasom:

1. CornacHo nHdopMaLuKn Ha ynakoBKe AN NPUroToB-
NeHNA HacTosA M3 NoberoB YepHUKU OObIKHOBEHHOM
Heob6xoaumo 1,25 I NeKapCTBEHHOIO PACTUTENBHOMO
coipba (JIPC) n 100 mn aKCTpareHTa (cBexeKmnaYeHas
BOAa).

2. PacueT obbema npenapaTa Ana BHYTPUKENYAOYHOTrO
BBefeHuA Ha 1 Kpbicy:

TO-KN-m

0o3a=
A 70

roe TO - TepaneBTMYecKan fo3a ANA YesloBeKa cpeaHen
Maccon Tena 70 kr; KM — KoapduumeHT nepecyeta o3
Ans nabopaTopHbIX KMBOTHbIX (aNnAa Kpbic KM =6,2); m -
Macca Tena 1abopaTopHOro XKUBOTHOTO, Kr.

100-62-0,28
70

[o3a 25mn

3. Wcxoma 3 gaHHbIX Tabnuubl 1 NpousBoannm pacyet
Maccbl (1) n KonuyecTBa BewecTBa (2) KOHKpEeTHOMN
rpynnbl BAB B 1,25 r JIPC c nomolybto dopmyn:

Cear - 1,25
Mpag :—EA;BOO , (1)
m
Ngpg = ;;\B , )

rae C,,, — conepxaHne BAB B 100 r JIPC, % (tabnuua 1);

M - monsapHasa macca BAB

4. YunTbiBas, YTO OMTMMasibHOE COOTHOLUEHME KOMMO-
HEHTOB ANl NPOBeAEHNA MpoLecca KoMMiekcoobpa-
30BaHMA — 1:1, KONMYECTBO BeLecTBa LUMHKA XJ10pu-

Aa, Heobxoaumoe ANA MOJyYeHWsA KOMMeKca Co-
CTaBNIAET Nz, = Ngpg-

Pe3synbTaTbl onopHbIX 3HavyeHun (no n. 3 un 4) ana

pacyeToB O3MPOBOK NpeacTaBneHbl B Tabnuue 1:

5. Maccy uuHka xnopuaa (ZnCIZ) B rpamMmax, Heobxo-
AuMmyto Ans go6GaBneHnsa K M3BNeUYeHnto 13 noberos
YEPHMKN U ANA NPUroToBSIEHNA BOOAHOrO pacTBopa,
Haxogunu no ¢opmyrne:

Mznci, (Mizncl,) + Naznat,) + Maznci,)) Mizncr,) =

=(2,6-10° +4,8-10° +19-107°)-136,3=0,036T.

6. Maccy KomnsieKkca pyTrHa C UMHKOM B Fpammax ajis
NPUroToB/IeHNA BOLHOFO PAcTBOPa pPaccynTbiBaNM
no ¢opmyne:

Myomnnexca = (MpymHa Gess. T MZn ) n¢nae =(608,5+65,4)-2,6-1 075 =0,018.

CraTncTnyeckyio 06paboTKy pe3ynbTaToB MPOBOAU-
nn npy nomolum nporpammbl Microsoft Excel B cootseTcT-
Bun ¢ OOC.1.1.0013.15 [22].

PE3YJIbTATblI U UX OBCYXAEHUE

Pe3ynbTatbl paboTbl MOMyyYeHbl C UCMONIb30OBAHMEM
o6opygoBarua LKM «AHanutnyeckun ueHtp» OIbOY
BO CIX®Y MwuH3gpaBa Poccum B pamkax cornawieHus
Ne 075-15-2021-685 ot 26 uionsa 2021 roga npu ¢prHaH-
coBoli nopaepxke MuHobpHaykm Poccum.

[drHaMnKy pa3BUTUA HapYLUEHUA TINKEMUN KOHTPO-
NMpPOBaNM MO MNoOKasaTenAM: macca Tena, cofepXkaHune
MIOKO3bl B KPOBM, YPOBEHb MIOKO3bl 1 KETOHOB B MOUYe.
B npouecce mogennpoBaHusi caxapHoro auaberta 2 Tuna
y BCex rpynn sabopaTopHbIX >KMBOTHbIX Habnioganocb
nepBoHayanbHOe yBenmyeHne Beca B 1,2 pasa, cBA3aH-
Hoe C noTpebneHriem GONbLIOIO KONMUYECTBA KUPOB, TaK
KaK UBOTHble COAEep»anncCb Ha BbICOKOXMPOBOW Au-
ete. lNocne Hauyana exefHEBHOro BBeAEHUA [AeKcame-
Ta3oHa M MO OKOHYaHWMM 3KCMepumeHTa Habnioganocb
CHVKEeHMe Beca KpbIC. 3TO AaeT BO3MOXKHOCTb Mpepano-
NOXUTb O NPOTEKAHUM NMAaTONOTMYECKNX U3MEHEHWN MoA-
MKenyLoYHOM Xene3bl, B CBA3M C KOTOPbIMU YMEHbLUNIOCh

Ta6nunua 1. OnopHble 3Ha4YeHUA ANA PacyeTOB A03MPOBOK 06bEKTOB NccnefoBaHNsA

Table 1. Reference values for calculating dosages of research objects

F'pynna BAB B nepecyete Ha KOHKpeTHoe
Ne coefNHeHne Coner % m,,. T Mm' r/monb ng,,r Monb n(ZnCl.), monb
Group of biologically active substances (BAS) CBAS'% m,.9 M, g/mol ng,o mol n(ZnCIZ), mol
in terms of a specific compound
1 Cymma d)ﬂaBOHOI/I,q(.)B 1? nepecyete Ha.\ PYTVH 135 0,017 664,6 26.10° 26.10°
The sum of flavonoids in terms of rutin
Cymma ¢eHONKapbOHOBbIX KUCIOT B nepecyete Ha
XNOPOreHOBYIO KUCIOTY s s
2 The sum of phenol carboxylic acids in terms of 1,39 0,017 3543 48-10 48-10
chlorogenic acid
CymMMa opraHnyeckmx K1CIoT B nepecyeTe Ha sbiou-
3 | Hylo Knucnoty 2,11 0,026 1341 19-10° 19-10°
The sum of organic acids in terms of malic acid




NOCTynJieHre TOKO3bl B TKaHW OpraHM3Ma M Havanacb
Mobunmnsauma 3anacoB XNpos aNna cnHtesa ATO, a Tak-
Xe rNoKo3ypura 1 KeTOHYpusA, 4YTo noaTeepxpano ¢op-
MMpPOBaHMe NaTonormyeckoro npouecca (tabnmua 2).

Ta6nuua 2. PesynbTaTbl AUHAMUKMN MacCbl Tena
nabopaTopHbIX KUBOTHbIX

Table 2. The results of the dynamics of the body weight
of laboratory animals

PesynbTatbl (n = 6)

dTanbl npoBefeHNA SKCNepuMeHTa Results (n =6)

Experiment steps

x *Ax,r
cp

&, %
x,,tAx g

BoOHoe u3ssieyeHue u3 nobezos YepHUKU 06bIKHOBEHHOU
Water extraction from common blueberry shoots

Hauano skcnepumeHTa

+
Start experiment 278+30 108
6 Hepena BXK[

+
6-week high fat diet 346£31 20
OKOHYaHVe 3KcnepumeHTa 298 + 26 87

End of experiment

BooHoe u3sneyeHue u3 nobez208 YepHUKU 06bIKHOBEHHOU C YUHKOM
Water extract from blueberry shoots with zinc

Hauano skcnepumeHTa

4
Start experiment 283+13 45
6 Hepena BX

+
6-week high fat diet 325+28 8,7
OKOHUaHMe 3KcneprMeHTa 78430 s

End of experiment

BoOHbIl pacmeop YuHKa xsopuda
Zinc chloride aqueous solution

Hauano skcneprmeHTa

+
Start experiment 289+7 2,5
6 Hepena BX]

+
6-week high fat diet 339+54 15,9
OKOHYaHVie SKCrepumeHTa S84+ 53 156

End of experiment

BoOHeIli pacmeop Komnsiekca pymuHa ¢ YUHKOM
Aqueous solution of Zn-rutin complex

Havano akcnepumeHTa

+
Start experiment 28110 3,6
6 Hepena BXK[
+
6-week high fat diet 334+14 42
pronanne srcnepaenTa 286 + 32 11,2
End of experiment
KoHmponbHas epynna
Control group
Hauano 3K§nepmmeHTa 2794 15 54
Start experiment
onenen” 329+22 6,7
6 week
OKOHYaHe 3KCcneprmeHTa 280+ 17 61

End of experiment

JunHaMmKa Maccbl Tefla NabopaTOPHbIX KUBOTHbIX HA
pasHbIX 3Tanax WccnefoBaHWA MpefcTaBfieHa B Buie
Anarpammbl Ha pucyHke 1.

AHanu3 copepaHus TIOKO3bl U KETOHOB B MoYe
(tabnuua 3) nokasasn, YTo B MpoLecce MOAEeNUPOBaHUA
caxapHoro aviabeta Ana BCex rPynmn XMBOTHbIX XapaKTep-
Ha FNoKO3ypUA 1 KETOHYPUS, UTO NoaTeep»kaano dopmu-
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OxoHuanHe IKCNePHMENTA
The end of experiment
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The start of experiment

B Kommexe
Complex

| Kourpons
Control

0O Yepuuka

Blueberry

@ Yepuuka+ZnCl,
Blueberry+ZnCl

@ ZnCl,

Pl/leHOK 1. AnHamnKa maccbl Tena naﬁopaToprlx XUBOTHbIX Ha
pa3HbiX 3Tanax ucciegoBaHnAa

Figure 1. Dynamics of the body weight of laboratory animals at
different stages of the study

pOBaHMe NaTosIornyeckoro npouecca y Kpbic. MeHblLuee
cofileprkaHue rnoKo3bl U KETOHOB B MoUe 0OHapyK1nocb
y FPynnbl XNBOTHbIX, KOTOPbIE NOMyYann KOMMIEKC pyTrHa
C UMHKOM (KOHLeHTpaUmA roKo3bl — MeHee 2,3 MMonb/n,
KOHLIeHTpauma KeTOHOB — MeHee 0,2 Mmonb/n).

Ta6nuua 3. PeByﬂbTaTbl n3mepeHnAa KOHUeHTpauuun rmioKosbl
N KeTOHOB B Mo4e

Table 3. The results of measuring the concentration
of glucose and ketones in urine

Pesynbtatbi (n = 6)

STanbl nposegeHuns Results (n=6)

JKCNnepumeHTa

Experiment steps X, £ Ax, Mmonb/n

&, %
x_, +Ax, mmol/l !

Pe3ynemamel usmepeHus KOHUEHMPAyUU 2/110K03bl 8 MOYe
The results of measuring the concentration of glucose in urine

BooOHoe u3esneyeHue U3 Nobe208 YepHUKU 06bIKHOBEHHOU
Water extraction from common blueberry shoots

BapuvaHT HopMmbl
Variant of the norm

Havano akcnepumeHTa
Start experiment

6 Hepena BXK[

6-week high fat diet 23+03

13,1

OKOHYaHue 3KcneprumeHTa

+
End of experiment 4707

14,9

BodHoe u3ssnedeHue u3 nobezo8 YepHUKU 0ObIKHOBEHHOU C UUHKOM
Water extract from blueberry shoots with zinc

Hauano skcnepumenTa
Start experiment

BapuaHT HOpmbI
Variant of the norm

6 Hepena BXK[

+
6-week high fat diet 23£03 131
OKoHuaHue SKCMepUMenTa 28404 143
End of experiment

BoOHbIl pacmeop YuHKa xnopuda
Zinc chloride aqueous solution

Hauano akcneprmeHTa
Start experiment

BapuaHT HopMmbl
Variant of the norm

6 Hepena BXK[

+
6-week high fat diet 23+03 131
OKOHuaHne §KcnepwmeHTa 28+04 143
End of experiment
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STanbl npoBeAeHNA

Pesynbratbl (n = 6)
Results (n=6)

PesynbTatbl (n = 6)

dTanbl npoBeAeHNA Results (n=6)

3KCnepuMeHTa 3KCnepuMeHTa
Experiment steps X, £ Ax, mmonb/n £, % Experiment steps X, £ Ax, mmonb/n £, %
x,, = Ax, mmol/l x,, = Ax, mmol/l
BoOHbIli pacmeop Komniekca pymuHa ¢ YUHKOM 6 Hepena BX] 01+003 300
Aqueous solution of Zn-rutin complex 6-week high fat diet e !
Havano akcnepmmeHTa BapuaHT HopMmbl OKOHYaHVe 3KcnepumeHTa
. ) . 04+0,10 25,0
Start experiment Variant of the norm End of experiment
6 Hepgena B[ 18404 223 BoOHbIl pacmeop UuHKA xaopuda
6-week high fat diet T ! Zinc chloride aqueous solution
OKOHYaHue 3KCnepuMeHTa Hauano skcnepumeHTa BapuaHT Hopmbl
; 23%+03 13,1 . .
End of experiment Start experiment Variant of the norm
KonmponeHas epynna 6 Hepena B[
+
Control group 6-week high fat diet 0.3+007 234
Hauano skcnepumeHTa BapuaHT Hopmbl OKOHYaHue 3KcnepumeHTa 04+010 250
Start experiment Variant of the norm End of experiment e !
6 Hepena BooHbIl pacmeop komniekca pymuHa ¢ YUHKOM
23+04 17,4 . .
6 week Aqueous solution of Zn-rutin complex
OKOHYaHe 3KcneprumeHTa 56405 90 Hauano skcnepumeHTa BapuaHT HopmbI
End of experiment T ' Start experiment Variant of the norm

Pe3ynbmamel usmepeHus KOHUeHMpayuu KermoHoe 8 Mo4e 6 Hepena BXK] 02+003 15.0
The results of measuring the concentration of ketones in urine 6-week high fat diet e !
PesynbTathl (n=6) OKOHuaHMe 3KcnepumeHTa
+
STanbl NpoBefeHnsa Results (n = 6) End of experiment 0,2+0,03 15,0
JKCnepumeHTa T Ax / P
Experiment steps X, Ax, mmonb/n OHMPOsIbHASA 2pynna

g, %
x_, = Ax, mmol/I !

Control group

BoOHoe u3sneyeHue u3 nobe2o8 YepHUKU 06bIKHOBEHHOU
Water extraction from common blueberry shoots

Hauano skcnepumerTa
Start experiment

BapuaHT HopmbI
Variant of the norm

Hauano skcnepumeHTa BapuaHT Hopmbl 6 Hepens
Start experiment Variant of the norm 6 week 03+007 234
6 Hepgena BX OKOHYaHue 3KcnepumeHTa

. . 0,2+0,03 15,0 i + ,
6-week high fat diet End of experiment 0,5+0,01 2,0
OKoHuaHMe 3KCneprmMeHTa 044010 250
End of experiment e ! ﬂI/IHaMI/IKa cogepXaHmA B MoYe IoKo3bl 1 KETOHOB

BoOHoe u3sneyeHue u3z nobezos YepHUKU 00bIKHOBEHHOU C YUHKOM

Water extract from blueb

erry shoots with zinc

Havano akcnepumeHTa

BapuaHT HopMbl

Start experiment

Variant of the norm

=
25 8
g g
£E o
$5 4 4
53 - I~T
FEEREN N
= N
2 0 S
E 5 6 nenesst BAKJL OxoHYaHue
= The 6th week of HFD JKCIEPHMEHTA
The end of experiment
O YepHuka & Yepuuxa+ZnCl,
Blueberry Blueberry+ZnCl,
(] ZnCl, B Kommnexc
Complex
M Kourposib
Control

A
A

npeAcTaBieHa B BUAe AvarpaMmmbl Ha PUCYHKe 2.
Vi3amepeHune KOHLEHTpaUMm FoKOo3bl B KPOBW MOKa-

3310, UTO KOMMMIEKC PYTUHA C LUMHKOM obnagaet Hambo-

nee BbIPAXEHHbIM TUMOFAUKEMUYECKUM SPdEKTOM (Tab-

3= 06

$Z 05

%E 0.4 N
2203 — ‘N

5% 02 \

EE 01 N

g 8 6 weness BAKJL Oxkonvanue
= The 6th week of HFD IKCMEPUMERTA

The end of experiment

O YepHuka @ Yepuuxa+ZnCl,
Blueberry Blueberry+ZnCl,
o ZnCl, 8 Kommnexc
Complex
M Kourposb
Control
b
B

PucyHok 2. intHamunKa cogepKaHnsa B move:
A - rnioko3sbl, b - ketoHOB

Figure 2. Dynamics of content in urine:
A - glucose, B - ketones
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nuua 4), B To BpeMs Kak BogHoe 13BjieyeHne n3 nobe-
roB YepHWKM 1 BOAHBIN PacTBOP LMHKA XJlopuaa OKasbl-
BalOT MUHMMANbHOE MPOTUBOAMAbETUYECKOE AENCTBUE
B pAgy u3ydvaembix 0ObeKTOB (copepkaHue rfoKo3bl B
KpoBu — 6,9 mmonb/n npotus 8,1 mmonb/n 1 7,9 mmonb/n
COOTBETCTBEHHO). [Tpn 3TOM CTOUT OTMETUTb, YTO CMECb
M3BJleYeHMA n3 NoberoB YepHUKM N BOJHOrO pacTBopa
LUMHKa xnopuaa (B cooTHoweHun 1:1) BbI3bIBAET MEHb-
Wwee HapyweHune rankemnn (7,5 mmonb/n), yem faHHble
pacTBOpbI NpU MHANBUAYANTbHOM NMPUMEHEHUN.

Ta6nuua 4. PeaynbTaTbl U3MepPeHUA KOHLEHTPALMN FI0OKO3bl
B KpoBU

Table 4. The results of measuring the concentration of glucose
in the blood

Pe3ynbTatbl (n = 6)
Results (n =6)
X, + Ax, Mmonb/n
x_, * Ax, mmol/Il

STanbl npoBefeHNA
3KCnepumeHTa
Experiment steps

&, %

BodHoe u3ssneqeHue u3 nob6ez2os YepHUKU 06bIKHOB8EHHOU
Water extraction from common blueberry shoots

Hauano skcnepumeHTa
Start experiment

6 Hepena BXK[

6-week high fat diet

1 Hepena BBefeHNA
[leKcameTa3oHa

1-week of dexamethasone
injections

6,6 +0,6 9,0

49+0,5 10,2

55+08 14,6

2 Hepens BBeAeHuA
eKkcameTa3oHa

2-week of dexamethasone
injections

6,1+0,6 99

OKOHuaHwune SKCnepumMeHTa

End of experiment 8109

11,2

BooHoe u3sneyeHue u3 nobez08 YepHUKU 06bIKHOBEHHOU C YUHKOM
Water extract from blueberry shoots with zinc

Hauano akcnepumeHTa

Start experiment

6 Hepena BXK[

6-week high fat diet

1 HepenA BBegeHUA

[lekcameTa3oHa

1-week of dexamethasone

injections

6,7 +04 6,0

4306 14,0

6,0+0,3 5,0

2 HepenAa BBeAeHNA
ekcameTa3oHa

2-week of dexamethasone
injections

OKOHYaHVe 3KcnepnmeHTa
End of experiment

6,1+0,5 84

75+1,3

BoOHbIt pacmeop YuHKa xiopuda
Zinc chloride aqueous solution

Hauano akcneprimeHTa
Start experiment
6 Hepena BXK[
6-week high fat diet
1 Hepena BBefeHMA
[lekcameTa3oHa
1-week of dexamethasone
injections
2 HepienA BBeAeHWA
[lekcameTa3oHa
2-week of dexamethasone
injections

6,8+0,7

43+0,5

54+09 16,7

6,3+0,2 32

JoKnuHuYecKkue u KIUHUYecKue uccnedosaHus
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3 PesynbTatbl (n =6)
Tanbl npoBeAeHNA Results (n = 6)
3KCcnepuMmeHTa + Bx, mmone/n
. x_ *
Experiment steps <P ! €, %
P B x_, = Ax, mmol/| 7
OKOHuaHne 3.KCI'IepVIM€HTa 79411 14,0
End of experiment
BoOHbIl pacmeop KoMnJieKca pymuHa ¢ YUHKOM
Aqueous solution of Zn-rutin complex
Hauano 3K§nepmmeHTa 71408 13
Start experiment
6 Hepena B[
,1+£0,7 13,
6-week high fat diet d 0 38
1 Hepena BBegeHMA
ekcameTa3oHa
+
1-week of dexamethasone 7 £0,5 88
injections
2 HepenAa BBeAeHNA
[leKcameTa3oHa
6,0+0,6 10,0
2-week of dexamethasone
injections
OKoHuYaHue ?KcnepmmeHTa 69412 17,4
End of experiment
KoumponeHas epynna
Control group
Hauano aKc.nepwmeHTa 68+08 11,8
Start experiment
6 nenena 52+0,9 173
6 week
1 Hepena BBeAeHNA
[eKcameTa3oHa
54+09 16,7
1-week of dexamethasone
injections
2 Hepena BBeAeHuA
feKcameTa3oHa
,6+£04 /1
2-week of dexamethasone 66+0 6
injections
OKoHuaHune 3'KCI'Iepl/IMEHTa 108+18 167
End of experiment

JvHaMunKa copep aHnA rnoKo3bl B KPoBK Yy nabo-
paTOPHbIX XMBOTHbIX TakXe NpeAcTasneHa B BuAe gva-
rpammbl Ha pUCyHKe 3.

3AKJNNIOYMEHUE

MN3yueHne BNVAHWA dN1EMEHTOB B COCTaBe ¢eHOsb-
HbIX MUHEpPasnbHbIX KOMMIEKCOB Ha TeueHWe caxapHo-
ro gvabeta nokasano, UTo BBef€HWE MUHepasioB Mo-
NOXUTENIbHO CKa3blBAeTCA Ha CTEMEHW BbIPaXKeHHOCTU
dapmakonornyeckoro 3bdpeKkrta U MOXKeT CNyKUTb MNof-
TBEPXKOEHVNEM TUNOTe3bl O MOTEHUUPOBAHUN NPOTUBO-
AvabeTtnuyeckoro pnencteus ¢eHONbHbIX COeaAVHEHUN
npv KX CyWeCTBOBaHUN B BUAE KOMMJIEKCHBIX COefMHe-
HUI ¢ MeTannamu. Tak, KOMMEKC pPyTrHa C LUMHKOM Npo-
ABMAN MaKCMManbHYI0 akTMBHOCTb B CPaBHEHUW C pacT-
BOPOM LUUWHKA XJlopuaa, U3BJieYeHUss U3 noberos YepHu-
KU 1 MX CMECK, YTO MO3BONSET yTBEPXKAATb, YTO dopma
CYLLECTBOBaHUS MPUPOAHbIX GpEeHONbHBIX COEAUHEHNI B
COCTaBe MUHEpPAsIbHbIX KOMMIEKCOB ABNAETCA ONTMMasb-
HOW KaK C TOUYKWN 3PEHUsI HAKOMJIeHWA, TaK U CO CTOPOHbI
nposAsneHna ¢apmakonormyeckoro oteeta. PesynbTa-
Tbl UCCNIEAOBAHUA CO3AaloT NPeAnoCbIKA ANa AanbHel-
Lero U3y4yeHust BAUAHUA Pa3fIMYHbIX NIEMEHTOB B KOM-

203



204

JoknuHuveckue u KNIUHUYecKue ucc1e008aHus
Preclinical and clinical study

14
12
S
2 =S
ST 10
E—
s £
—=
26 T {
B =
5 S
5 = 4
50
= 5
0 LN N

Hauano 6 nenenst BXK/{ 1 Heessl BBeIGHHSI 2 He/eJIsl BBeIeHHS OxoHuyanune
skcnepumenta  The 6th week of HFD ~ AeKcaMeTa3oHa leKcaMeTa3oHa JKCIIEPUMEHTA
The start of The 1st week The 2nd week The end of

experiment

O YepHuka
Blueberry

O Yepuuka+ZnCl,
Blueberry+ZnCl,

of the injection
the dexamethasone

B ZnCl,

of the injection

experiment
the dexamethasone I

B Kommiekc
Complex

B Kontponb
Control

PMCyHOK 3. AnHamuKa copgepKaHuA rMIoKo3bl B KPOBMN y na60paTopr|x XNBOTHDbIX

Figure 3. Dynamics of blood glucose in laboratory animals

OUHALMN C MAapKepHbIMA (GEHONbHLIMU KOMMOHEHTaMM
NpPOTMBOANAGETUUECKUX PacTUTENbHbIX NpenapaTtoB Ha
TeueHve caxapHoro anabeTa, a TakKe [aloT BO3MOXHOCTb
cAenatb BblBOA O TOM, UTO MPUPOAHblE MUHEpPasbHble
KOMMJIeKCbl 061afatoT npodunakTuiecknm AeicTBueM B
OTHOLLEHNW JaHHOW NaToOrMN.
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