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Bcmyn. Akmyanvhicms pobomu nosasieae y euueHHi 0ii 6naugy Keepuemuny i ai-
noama npu AiKy8aHHi eKcnepuMeHmanbHoeo diabemy.

Mema oocaidxncennsn. Busuumu amicm 8UCOKOMOKCUHHUX Memaboaimie y naazmi
Kpogi ma cimkieui eKkcnepumeHmanbHux meapul 3i Cmpenmo3omouuHosum dia-
bemom npu 6nAUBI Nin0€EBOI Kucaomu i KgepuemuHy

Mamepiaa i memoou. /locaioncenus nposodunucs Ha Oiarux wypax. Iliodocaio-
HI meapunu 6yau po30ineHi Ha YOmupu epynu: nepuia - KoHmpoavHa epyna (14
wypis); dpyea - docaiona epyna (14 wypis), 3 diabemom, 6e3 3acmocysarnHs npe-
napamie; mpems - docaiona epyna (12 wypis), 3 diabemom i 3acmocy8aHHIM
Ainoesoi kucromu,; uemaepma - docaiona epyna (15 wypis), 3 diabemom i 3acmo-
CYBAHHAM KéepuemuHy. Y eomoceHamax cem4amox i naazmi Kpoei eusnauaiu
emicm memuneaiokcanro i ayemoauyemama.

Pesyavmamu. Ilpu 3acmocyeanHi ainoesoi Kucaomu i keepyemuHy cnocmepiea-
€MbCs 3HAUHE NIOBUUEHHS PIBHS BUCOKOPEeaKMUBHUX CNOAYK 6 CImKIGUI eKxche-
DUMEHMANbHUX MBAPUH NPU CPEnmo30moyurogomy diabemi.

Bucnoeox. Y cimkieui wiypie 3i cmpenmo3zomouyurosum diabemom cnocmepieaemo-
cA 3HA4He NiOBUWEHHS PIGHS auemoayemama i MemunenioKcanto, 0cooauso 8u-
pavicere uepes 6 Micauyie nicas nowamky ekcnepumenmy. Bucoki konyenmpauii me-
MUAAIOKCANt0 6 CIMKIBUI MOJCHA PO32A10amu K 8ANCAUBY NAMOXUMIYHY NAHKY
MEXAHI3MY NOPA3KU Yiei cmpyKmypu 30p080eo ananrizamopa npu diabemi. Beeden-
HS npenapamie NIiNOEBOI KUCAOMU | KEepUemuHy npu MoOeao8anHi cmpenmo3o-
MoYUH06020 diabemy Npu3eo0UMb 00 UPAICEHO20 3HUNCEHHS KOHUeHmpayii Me-
muazaiokcanio i auemoayemama 8 Kpogi i CImKieyi eKCnepumMeHmanbHux meapuH.

The content of highly toxic metabolites in blood plasma and retina of experimental animals
with streptozotocin diabetes upon exposure lipoic acid and quercetin
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Introduction. Relevance of the work is to study the effect of the action of quercetin
and lipoate in treatment of experimental diabetes.

Purpose. Examine the content of highly toxic metabolites in blood plasma and
retina of experimental animals with streptozotocin diabetes under the influence of
lipoic acid and quercetin

Methods. The studies were conducted on white rats. Experimental animals were
divided into four groups: first - control group (14 rats); second - experimental
group (14 rats), diabetes without the use of drugs, third - the experimental group
(12 rats), diabetes, and the use of lipoic acid; the fourth - the experimental group
(15 rats), diabetes, and the use of quercetin. The homogenates retinas and blood
plasma produced determination of methylglyoxal and acetoacetate.

Results. When using lipoic acid and quercetin observed a significant increase in
high-reactive compounds in the retina of animals at experimental streptozotocin
diabetes.

Conclusion. In the rat retina with streptozotocin diabetes there is a significant in-
crease in the level of acetoacetate and methylglyoxal, particularly pronounced af-
ter 6 months after the beginning of the experiment. High concentrations of methyl-
glyoxal in the retina can be considered as an important element of the mechanism
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Beenenne. OtcyrcTBUEe 3((HEKTUBHBIX METOIOB
JIeYeHMST U TIPODWIAKTUKU TaKOTro TSKEJIOTO OCIOX-
HEHUs caxapHOro auabeTa KakK AuabeTudeckasl peTH-
HomaTus 00YCJIOBJIMBAET HEOOXOAMMOCTDb MPOBEICHUS
VIIyOJIeHHBIX MCCIIeJOBaHUI TTaToreHe3a 3Toro 3abo-
JeBaHudg [2, 4, 10, 19, 25].

Ocoboe 3HaueHHWe B IUIaHE ITYCKOBBIX MEXaHU3-
MOB TopaxkeHusi cocyaucrtoro sHpoTenus npu CJI
MpUIAETCS] COCTOSIHMIO OKCUIATUBHOTO CTpecca, CBSI-
3aHHOTIO, B MEPBYIO OYepelb, C BO3POCIIUM YPOBHEM
CBOOOIHO-panTvKadbHbIX (opMm Kuciaopona. IloBwi-
IIEHHAas TeHepalMsl 3TUX COSAMHEHUM, KaK MpaBuo,
MpexXae Bcero oOycJoBIeHa HapylIeHUSIMU (DYHKIIAN
MUTOXOHAPUN — DHEPreTUYECKUX CTaHIUI KIeTKu. B
3TOM CBI3U COCTOSIHME MMUTOXOHIPMUIA B CETYATKE IIPU
nuabere 3acaykuBaeT ocodoro BHUMaHus. W neiictBu-
TEJIbHO, B MCCJEAOBAHMSX IOCICIHUX JIET aKTUBHO
M3y4yaeTcs poJib 3TUX YJIBTPACTPYKTYP B YCUJIICHHOII Te-
HepalM aKTUBHBIX (DOPM KHCIOpOJa B CeTYaTKe MpU
nuabere [5, 11, 21, 22].

B nocnenHue roasl Bce 60bl1ee BHUMAHUE ITPU U3-
YUEHUM TMaToTeHe3a AMabeTUYeCcKUX 3a00JieBaHUI CO-
CYIUCTOM WM HEPBHOM CHUCTEM IIPUBJICKAIOT ITYCKOBBIC
MeTaboJINYeCKHUE MEXaHU3MbI, MPUBOASIIIME K obpa-
30BaHMIO0 KOHEYHBIX MPOAYKTOB INIMKO3WJIUPOBAHUS U
akTuBauuu nporenHkuHassl C [14, 18].

B kauecTBe IyCKOBBIX META0OJMUYECKMX Hapylle-
HUIA, CHOCOOCTBYIOIIMX ITOPAXEHUIO COCYIUCTOM,
HEPBHOWM M APYIrUX TKaHEW OpraHu3Ma, paccMaTpUBa-
€TCsI MOBBIIICHHBIN YPOBEHDb HE TOJIBKO INIFOKO3bI, HO U
LIEJIOTO psifa METabOoJIMTOB YIiieBOAHO-(OCHOPHOTo U
JUNUIHOro ooMeHoB. K uuciy momoOHBIX MeTaboIu-
TOB B IIEPBYIO OUepeb OTHOCATCS alleToaleTaT, METHII-
IJIMOKCAJIb, AMATJIULIEPUH, COPOUTOJI, IE30KCUTTIOKO3a
u npyrue [20, 23, 24].

B Hacrosimee BpeMs B KaueCTBe OCHOBHBIX I1aTO-
XUMMYECKUX METa0OJIMTOB pacCMaTpUBAIOTCS paHHUE
(coemuHeHUsI TJIIOKO3bI C OEJIKaMU M OKCOJIbIETH-
Ibl — METWINIMOKCAIb) U KOHEYHbIE MPOAYKTHl HE-
¢epMEHTaTUBHOTO MIMKO3WJIMPOBAHUS OCJIKOB, JIUIIH -
JIOB, HYKJICMHOBBIX KUCJIOT [1, 3].

[loTeHIManbHbIE MEXaHU3Mbl MATOJOTUYECKOTO
BO3IENCTBUS METWIIIMOKCAISI Ha OpPraHuM3M pa3HOO-
OpasHbl. B nepByto ouepens HEOOXOAUMO OTMETUTh BO3-
MOKHOCTb METWITJIMOKCAJISI BCTYNATh B PEAKIIMIO C Tep-
BUYHBIMU aMUHOTIPYIIIIAaMU Pa3HOOOPa3HBIX OEIKOBBIX
MOJIEKYJI, a TAKXKEe CITOCOOHOCTh M30MpaTEIbHO B3aUMO-
JIeHCTBOBaTh C MOJIEKYJIaMU, COAEpXKaIllUMU TyaHUIU-
HOBYIO IPYIITMPOBKY, HAIIPUMED, ¢ aprMiHUHOM [13, 16].

3HauUTENIbHOE YBEJIUYEHUE KOHILICHTpAlUU Me-
TWITJIMOKCAJISI MOXET SIBUThCS MPUYMHONW MHAKTUBA-

pathochemical destruction of the structure of the visual analyzer in diabetes. In-
troduction formulations of lipoic acid and quercetin in modeling streptozotocin
diabetes leads to a marked reduction in the concentration of methylglyoxal, and
acetoacetate in the blood and the retina of experimental animals.

WU TIUKOJIUTUYECKUX (PEPMEHTOB B HEUTpOGMIaX,
OOJIBIIMHCTBY KOTOPBIX HAIMIKE CBOOOTHBIX OCTATKOB
aprmHMHA KpaifHe Heo0XoauMo Wit (GyHKIIMOHUPOBA-
Hug [15]. UHrubupoBaHue 3TuX (epMEHTOB B MIEPBYIO
oyepeab OTpakaeTcsl Ha 3aMeJIEHUN MPOLECCOB OMO-
CUHTE3a U CHUXEHUHU COIEpXXaHMs TJMKOreHa U, Kak
ClIe[ICTBUE, MPUBOIUT K YMEHbIIEHUIO (DaroluTapHOi
aKTUBHOCTHU, XeMOTAKCHCa U K HEKOTOPBIM APYTUM Me-
TabOJUYECKUM M (DYHKIIMOHAJIbHBIM HapyLIEHUSIM B
Hevitpodwnax ipu CI [17].

B skcneprMeHTaIbHBIX UCCAEN0BaHUSIX ObLIO MO-
Ka3aHo, UYTO B CETYATKE KPHIC CO CTPEIITO30TOLIMHOBBIM
IradbeToM HaONfomaeTcsl 3HAYMTEIbHOE ITOBBIIICHIE
YPOBHS alleToaleTaTa U METWITJIMOKCAISI, 0COOCHHO
BBIpAXKCHHOE CIYCTS 4 HEIC/IM IOCJIe Hadaja 3KCITe-
puMeHTa. BBemeHMe KoMImieKca (YyHKIIMOHAIBHO CBSI-
3aHHBIX KOPEPMEHTOB TaKUM KWBOTHBIM ITPUBOIUT K
BbIPAXKEHHOMY CHUXKEHWIO KOHLIEHTpALMU METUJITJIM-
OKCaJIs U alleToalleTaTta B KpOBM M ceTdaTke [8].

B 51011 CBSI3U 0COOYI0 aKTyaJIbHOCTh MPUOOPETAIOT
WCCeA0BaHUs, HallpaBJIeHHbIE HA pa3paboTKy CMOCO-
00B CHMXKEHHSI 00pa30BaHMsI U 00€3BpPEXXMBAHUS ITUX
BBICOKOPEAKTUBHBIX METa00INTOB

Hcxonmst n3 BeIIIECKa3aHHOTO, HAMU OBIJIO ITPOBEIe-
HO M3Yy4Y€HUE KOHILIEHTPALMU BbICOKOPEAKTUBHBIX ME-
TabOJIMTOB METUJITJIMOKCAJISA M alleToaleTara B IIa3Me
KPOBU M CETIATKE KPHIC TIPH PAa3BUTUU CTPEIITO30TO-
LIMTHOBOTO ArabeTa.

Ilear paGoThl: M3YYUTH COIEpPKAHNE BHICOKOTOK-
CHYHBIX METa0OJIMTOB B IUIa3Me KPOBU M CETYATKE IKC-
IMepUMEHTAJIBHBIX XWUBOTHBIX CO CTPEITO30TOLIMHO-
BBIM O1a0ETOM IIPU BO3MEMCTBUM JIMITIOSBOM KHUCIIOTHI
1 KBEpLIETHHA.

Martepuan n meTogbl

Hccnenosanus NpoBOIAWINCH HA 0eJIbIX KpbICAX JIMHUN Bu-
ctap maccoii 190—-210 r.

ITononbiTHBIE JKHUBOTHBIE OBLIM pa3lesieHbl HAa 4YeTbipe
TPYNIbL: epBasg — KOHTPOJbHAA rpynna (14 Kpeic); BTopas —
onbiTHad rpymna (14 Kpbic), KHBOTHbIE C PA3BHBAIOIIMMCS AHA-
0eToM 0e3 mpUMEeHEHHS NPENAapaToB; TPEThsA — ONBITHAS rPyNna
(12 kpeic), KHBOTHbIE C PA3BUBAIOIINMCS AUA0ETOM U TpUMeE-
HEeHHeM JIMIOEBOIi KMCJIOTbI; YeTBepTash — onbITHAA rpynma (15
KPbIC), JKUBOTHbIE C PA3BUBAIOLIMMCS AUAOETOM M NPUMEHEHH -
€M KBEpIEeTHHA.

KBepueTuH u JIMNOEBYI0 KHCJIOTY JKHUBOTHbIE C PAa3BUBAIO-
HMMCS TMA0eTOM MOJIyYad MepopajbHO HA MPOTSKEHUH BCEro
nepuoja IKcnepumenta (6 mMecsmes).

IIpu npoBeaeHUH IKCIIEPUMEHTA ObLITH COOTIOIEHBI PEKOMEH-
JAIMA OTHOCHTEJIbHO WCCJIENOBAHMIA HA JKHMBOTHBIX, MPUHATbHIE
MEKIYHAPOIAHBIM COOOLIECTBOM /LIS H3YUY€HHsI OPTaHa 3PeHus.

Jluaber BBI3BIBAM INYTEM HHBEKIMH CTPENTO30TONHHA
(55 mr Ha 1 Kr Macchl Tesia, HHTpanepuToHea bHo). C 1elbio

50

OdTanbmonorunydecknii xypHan Ne 3, 2015



SKcnepumeHTaanble unccinegoeaHus

npeIoTBPAIIEHNS CHIDKEHHS Beca MPH MOeP:KAHNU THIePIIIn-
KeMuu (YpoBeHb caxapa B KpoBH Kosiebaiucs ot 20 o 25 mM)
JKHBOTHBIM BBOIUJICS MHCYJIMH.

ITo ucreyenun AByX MecsieB pa3BUTHA TMA0ETA YACTb K-
BOTHBIX (OTAeJNbHbIE TPYNIbI), HAXOAAUIMXCS B YCIOBHAX IKC-
nepuMeHTa, A TAKXKe HOPMAJIbHBIX KPbIC (KOHTPOJIb) JeKATUTH-
PoBaJIM C MpeaecTBYIOLIeil aHecTe3neil THONEHTAJIOM HATPHSA
(50 mMr npenapara Ha Kr Macchl). [1a3a SHYKIeMpPOBAJIM HA JIbAY
npu Temneparype 0—5°C.

ITo ucreyenuu miecTd MecsieB Pa3sBUTHS QUAGETA OCTaB-
HIASCA YACTb KMBOTHBIX TAKIKE 320MBAJIACh B COOTBETCTBHHU C
npaBuIaMi paboThbl € IKCHEPUMEHTATbHBIMI KUBOTHBIMH. YIa-
JIeHHAsI CeTYATKA JKMBOTHBIX CPa3y 3Ke MOABEPraIach M3y4yeHHIo.

B romorenarax ceTruyaToK M mjia3Me KpPOBH NpPOU3BOIUIH
omnpeesieHne COlePKAHNS METIINIMOKCAIS H AleTOALeTATa.

Onpenenienne METWINIMOKCANS W alETOALETATA NMPOU3BO-
JIJIOCH TIO 00IenpuHATOI MToIMKe [7,12].

IMosyyeHHble NaHHbIE MOJBEPrajd CTATUCTHYECKOi o0Opa-
0oTKe ¢ momompio nakera SPSS 11.0 [6].

Pe3ynbTathl U ux o6cyxaeHue

Heo6xoauMo OTMETUTD, YTO CITYCTS 2 Mecsilia pas-
BUTUS ArabeTa colepKaHue METWITIMOKCAIIS B IJIa3Me
KPOBM y O€JIbIX KPBIC CO CTPENTO30TOLIMHOBLIM A1a-
0CTOM 110 TIPUMEHEHUS IIPeIapaToB OBLIO ITOBHIIICHO
Ha 106,7 % (0,155+0,011) HMOJIb/MJI TTIO OTHOILIEHUIO
K HopMme (0,075£0,006) umonb/mu (p<0,001), a co-
JepxaHue aleroanerara — Ha 81,4 % 1o cpaBHEHUIO C
Hopmoit (0,097£0,008) mxmons/mi (p<0,001).

[Toce npuMeHeHuUsT IMMOEBOM KUCIIOThI CofepxKa-
HHUE METUIIJIMOKCAJIS B IIa3Me KPOBM Y 3TUX XHUBOT-
HBIX noHm3mwIochk 10 (0,122+0,008) HMOIB/MJI, CHU-
KxeHue coctaBuio 21,3 % 10 OTHOLUEHUIO K TpyIIie
JI1a0eTUYECKUX XMBOTHBIX 0€3 MpMMEHEHMs Ipera-
pata (0,155%0,011) amons/Mi (p<0,05), a ameroarie-
tata — 10 (0,135+0,010) MKMOJIb/MJI, 9YTO COCTaBUIIO
76,7 % 1o cpaBHEHMIO C TPYIMIION «Oe3 mpernapara»
(0,176%0,012) mxmounb/mi (p<0,05) (taba. 1).

[Tocie npuMeHeHUs] KBEpLIETUHA COIEPXAHUE Me-
TUJITJIMOKCAJISI CHU3WIOCH B IIa3Me KPOBU I10 CpaBHE-
HUIO C TPYMITON JKUBOTHBIX «0e3 npenapara» Ha 17,5 %
(0,128%0,007) umoab/mn (p<0,05), a comepxaHue
anetoanerara — Ha 20,5 %, cocrapiss (0,14010,009)
MKMOITb/MI (p<0,05) (Tab.1).

CoaepxxaHue METWINIMOKCAIS B CeTYaTKe OesIbIX
KPBIC CO CTPEIITO30TOLIMHOBEIM AUAa0beTOM 0Oe3 mpera-
para GbUTO MOBKIILIEHO Ha 79,2 % 1O CpaBHEHUIO C HOP-
moii (0,096+0,007) umoib/t (p<0,001), a aneToarera-
Ta — Ha 65,1 % no cpaBHeHuUIO ¢ HOpMoii (0,129%0,007)
MKMoItb/T (p<0,001).

YpoBeHb METWITJIMOKCAJISI B CETYATKE MPU SKCIIEPU-
MEHTAJIbHOM Pa3BUTHUU AUA0GeTa U MPUMEHEHUHN JIUIIOe-
BOM KMCIOTHI Yepe3 2 Mecsia cHu3miIcs 10 (0,144+0,010)
HMOJIb/T, YTO COCTaBUJIO 83,7 % 110 OTHOLLIEHUIO K IPYIIIIe
JIabeTUYECKUX XUBOTHBIX 6e3 ITPUMEHEeHMs IIperapara
(0,172+£0,013) HMOB/T, a TIpY MPUMEHEHUH KBEPLIETHHA
colepXaHre METHIIJIMOKCAlsl MOHU3WIOCh Ha 14,5 %,
cocrapsist (0,14720,011) HMOINB/T, TTIO0 CpaBHEHMIO C
TPYIINOi «Oe3 Tpemnaparay» (Taoir. 2).

Ta6nuua 1. ComepxaHue METUAMMOKCAns (HMONb/MA) 1
aueToaueraTa (MKMONb/MN) B Nna3me KpoBu Henbix KpbIC CO
CTPENTO30TOLMHOBLIM AMabeToM Yyepes 2 mecsLa nocne Bo3-
LLeACTBUS NIMNOEBOW KMCNOTbI 1 KBEPLIETMHA

Bvoxu- Fpynnbl uccnepoBaHus
Crar. Bbes JNvnoe-
Muyeckme nokaza- Hopma npena- gas Keepue-
noKkasa- | - o n=14 pata |kucnora| 0
Tenu n=14 n=12 n=15
M 0,075 0,155 0,122 0,128
MeTun- m 0,006 0,011 0,008 0,007
OK- P, - <0,001 | <0,001 | <0,001
cans %, 100,0 206,7 162,7 170,7
P, - - <0,05 <0,05
%, - 100,0 78,7 82,5
M 0,097 0,176 0,135 0,140
m 0,008 0,012 0,010 0,009
Auetoa- P, - <0,001 | <0,01 | <0,01
uerar %, 100,0 181,4 139,2 144,3
P, - - <0,05 <0,05
%, - 100,0 76,7 79,5

MprmeyaHue: p, — YPOBEHb 3HAYUMOCTU Pa3NNINIA [aHHbIX
M0 OTHOLLEHMIO K HOPME; P, — YPOBEHb 3HAYMMOCTY Pas3inynii
[aHHbIX M0 OTHOLUEHMIO K rpynne «5es3 npenaparas.

Ta6nuua 2. CogepxaHue METUAMNOKCaNs (HMOJb/T TKaHW)
1 auetoaueTara (MKMOJb/T TKaHW) B ceTyaTke HesbiX KpbIC CO
CTPENTO30TOLMHOBLIM AnabeTom yepes 2 MecsLia nocse Bo3-
[LEeNCTBUM NMMNOEBOIN KMCNOTLI U KBEPLIETMHA

EnoXu- lpynnbl uccnepoBaHus
° Crar. Bes JNunoe-
Muyeckue Hopma Keepue-
nokasa- _ npena- Bas
nokasa- n=14 TUH
Tenm Tenm pata | kucnota| ..
n=14 n=12
M 0,096 0,172 0,144 0,147
MeTun- m 0,007 0,013 0,010 0,011
p - <0,001 | <0,001 | <0,001
rANOK- 1
cans %, 100,0 179,2 150,0 153,1
P, - - >0,05 >0,05
%, - 100,0 83,7 85,5
M 0,129 0,213 0,174 0,180
m 0,007 0,014 0,012 0,013
AueToa- P, - <0,001 | <0,01 <0,01
uertar %, 100,0 165,1 134,9 139,5
P, - - <0,05 >0,05
%, - 100,0 81,7 84,5

MpumeyaHue: p, — yPOBEHb 3HAYMMOCTMN PABANHNIA JAHHbIX
MO OTHOLLIEHMIO K HOPME; P, — YPOBEHb 3HAYMMOCTM Pasdnn4Mii
[laHHbIX MO OTHOLLIEHMIO K rpynne «Bes3 npenaparas.

Conep:kaHue alieToaneTara B ceT9aTKe OeJIbIX KPBIC
CO CTPEITO30TOLIMHOBBIM ITHA0eTOM depe3 2 Mecsia
IocJie TPUMEHEHUST JIMTTOEBOM KUCIIOTHI TTOHU3UIIOCH
10 (0,174%0,012) MkMoib/T, 4yTO coctaBuio 81,7 % 1o
CpaBHEHMIO C TpymIioi «oe3 npenaparta» (0,21310,014)
MKMOJIB/T (p<0,05), a mpy MpuMeHEeHNH KBEPLIETUHA —
1o 84,5 %, uro cocraBwio (0,180%£0,013) mMKMOJb/T
10 OTHOILIEHHWIO K TPYIIe XMWBOTHBIX Oe3 mpemapaTa
(p<0,05) (Tabn.2).
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Yepes 6 MecsleB Moce pa3BUTUs AuabeTa comep-
JKaHWe METWIIJIMOKCalld B IUIa3Me KpPOBU DKCIIEpH-
MEHTAaJIbHBIX XXMBOTHBIX O€3 NMpUMEHEHUs IperapaTa
ObLI0 MOBbIIIEHO Ha 129,3 % 10 OTHOLIEHMIO K HOP-
me (0,075%£0,006) HMonb/MJI, a aleToalleTaTa — Ha
104,1 % mno cpaBHeHuio ¢ Hopmoii (0,097%0,008)
MKMoub/ M (p<0,001).

YpoBeHb METWITIMOKCAJIS B IIa3Me KPOBU 9KCIIE-
PUMEHTAJIbHBIX XVUBOTHBIX IIPU Pa3BUTHUM AuUabeTa ue-
pe3 6 MecsLEeB Mocie IPUMEHEHUST IMMOEBOM KNUCIOTI
cuuswiics Ha 24,5 % — no (0,130+0,009) HMOJIb/MII 1O
CpPaBHEHMIO C TPYIIIOii «0e3 mpemapara» (0,17210,012)
HMoub/MiT (p<0,05), a mpu BO3meWCTBUM KBEpIETHHA
colepKaHue METWINIMOKcans cHusmioch Ha 20,9 %
10 (0,1362+0,010) HMOJIb/MJI1, IO OTHOLLUIEHMIO K TPYIIIe
XKMBOTHBIX 0e3 mpenapata (p<0,05) (taodim. 3).

YpoBeHb alieToalieTaTa B IUIa3Me KPOBM 3KCIIEPH-
MEHTAaJIbHBIX KMBOTHBIX IIPU Pa3BUTHUM IHabeTa yepes
6 MecsleB IOCIe NMPUMEHEHUS JIMIIOEBOM KMCIIOThI
cumsuicd Ha 71,2 % mo (0,141+0,010) MkMoJb/MiI,
[0 OTHOILIEHUIO K TpyIIe AMa0eTUYSCKUX XMUBOTHBIX
6e3 npumeHeHust npenapara (0,198+0,014) MxMoib/
mi (p<0,01). IlpuMeHeHUe KBEepIETUHA IPUBOIMIIO
K CHIDKEHMIO YPOBHS alleToalleraTa B IUIa3Me KpoO-
BU 9KCIIEPMMEHTAIBHBIX XUBOTHBIX Ha 25,3 % — 1o
(0,148+0,012) MKMOJIb/MJI, TIO CPAaBHEHUIO C TPYIIION
«0be3 mperapara» (Tadi. 3).

CoaepxxaHue METWIIIMOKCAIS B CeTYaTKe OesbIx
KPBIC CO CTPENTO30TOLMHOBBLIM 11abeToM 0e3 mpume-
HeHUs Ipernapara yepe3 6 MecsleB ObLIO ITOBBILIEHO
Ha 110,4 %, cocrabnsas (0,2024+0,014) HMOJIB/T, 110 OT-
HoueHuio K HopMe (0,096%0,007) umonb,/t (p<0,001),
a comepaHue areroanerata — Ha 89,9 %, cocraBusist

Tabnuua 3. ComepxaHue METUAMMMOKCAns (HMONb/MA) 1
aueToaueraTa (MKMONb/MN) B Nna3me KpoBu Genbix KpbIC CO
CTPENTO30TOLMHOBLIM AabeToM yepes 6 MecsLEeB Nocne BO3-
[LeiCTBUM NIMNOEBON KNCNOThI M KBEPLIETMHA.

(0,245%0,015) MKMOJb/T, TIO CpPaBHCHUIO C HOPMOU
(0,129£0,007) mxmons/T (p<0,001).

B ycnoBusix mpuMeHEHMST TUTIOCBOI KUCJIOTHI 4epe3
LIECTh MECSILIEB IOCJIE pa3BUTHUSI AUabeTa colepKaHue
METWIIIMOKCAJISI B CETYATKE OKCIIEPUMEHTAIBHBIX
KUBOTHBIX cHU3UJI0CH 10 (0,157£0,010) HMONB/T, T. €.
Ha 22,3 % 1O CpaBHEHMIO C IPyNIION «0e3 Iperapa-
Tta» (p<0,05), a mpu MpUMEHEHNHU KBEpIETHUHA — Ha
(0,164%0,011) HMob/T, yTO cocTaBwiio 18,8 % 1o OT-
HOIIIEHUIO K TPYIIE XUBOTHBIX, HE MTOJYyJYaBIINX IIpe-
mapar (p<0,05) (tadm. 4).

ConepkaHue aleroarerara B CETJYaTKe 3KCIIepH-
MEHTAaJIbHBIX XXUBOTHBIX Yepe3 6 MecsleB Mocje pas-
BUTHUA AuabeTa IMpu IPUMEHEHUN JIMTIOEBOM KHUCIIOTHI
causmioch 10 (0,186+0,012) MKMOJIB/T, UTO COCTaBU-
710 75,9 % 110 cpaBHEHMIO C TPYIIION «Oe3 rpernapara»
(0,245%0,015) mxmounb/T (p<0,01), a mpu Bo3aeiicTBUN
kBepueTruHa — Ha 21,2 %, uro coctaBuiio (0,193+0,014)
MKMOJIb/T (p<0,05), MO OTHOIIEHUIO K TPYIIIIEe KMUBOT-
HBIX, He TorydaBInux mperapar (p<0,05) (tada. 4).

Takum obOpazoM, comepkaHUE METWITJIUOKCANST U
aleroaieTara B IUIa3Me KPOBU M CeTYATKE IKCIIEPH-
MEHTAJIBHBIX XXMBOTHBIX C TMA0ETOM 0e3 IIPUMEHEHUS
IpernapaToB Yepes3 2 Mecsiiia IMPEeBBIIIAI0 HOPMY U BO3-
pacTajo B AMHAMMKe HabJonaeHus (depe3 6 MecsiLeB).
ITpuMeHeHMe TUTIOEBOM KUCIOTHI M KBEPLIETHHA Y 9KC-
IMepUMEHTAJbHBIX JKUBOTHBIX C TMAa0€TOM ITPUBOIMIIO K
CHIDKEHMIO COIEPXKaHUSI METHUITJIMOKCAIIS U alleToalle-
Tara Kak B IJIa3Me KPOBH, TaK U B ceTYaTKeE.

[ToBbIIeHNE YPOBHS BBICOKOPEAKTUBHBIX COCIH-
HEHUI B CETIATKE MOKET BBI3BIBATh MOBPEXICHNE KaK
SHIOTEIUSI COCYIOB, TaK M HEIOCPEICTBEHHO OWO-
CTPYKTYpP TKaHM CETIATON 000JIOUKH, TPUBOIS K HAKO-

Ta6nuua 4. CopepxaHue MeTUArANOKCans (HMOb/T TKaHM)
W aueToaueTaTa (MKMOMb/I TKaHW) B ceTyaTke Besbix KpbIC CO
CTPENTO30TOLMHOBLIM ArabeToM yepes 6 MecsLEB Noce BO3-
LLeCTBUM NIMNOEBOI KUCNOTbI M KBEPLETMHA.

Tpynnbl uccnepoBaHus DOunabeT, 6 mecsaues
Buoxu- Buoxu-

Crar. Bes JNunoe- Crar. Bes JNvnoe-
mMuyeckue nokaza- Hopma npena- gast Keepue- Muyeckue nokaza- Hopma npeng- Bas Keepue-
nokasa- | - onn n=14 pata |kucnotra| 0 nokasa- | - tenn n=14 pata |kucnota| 0
Tenu n=14 n=14 n=15 Tenum n=14 n=14 n=15

M 0,075 0,172 0,130 0,136 M 0,096 0,202 0,157 0,164

MeTun- m 0,006 0,012 0,009 0,010 MeTun- m 0,007 0,014 0,010 0,011
OK- P, - <0,001 | <0,001 | <0,001 MOK- p, - <0,001 | <0,001 | <0,001
canb %1 100,0 229,3 173,3 181,3 cans %1 100,0 210,4 163,5 170,8
P, - - <0,05 <0,05 p, - - <0,05 <0,05

%1 - 100,0 75,5 79,1 %1 - 100,0 7,7 81,2

M 0,097 0,198 0,141 0,148 M 0,129 0,245 0,186 0,193

m 0,008 0,014 0,010 0,012 m 0,007 0,015 0,012 0,014
Auertoa- P, - <0,001 | <0,01 | <0,01 Auetoa- P, - <0,001 | <0,001 | <0,001
uerar %1 100,0 2041 145,4 152,6 uerar %1 100,0 189,9 144,2 149,6
P, - - <0,01 <0,01 P, - - <0,01 <0,05

%1 - 100,0 71,2 74,7 %1 - 100,0 75,9 78,8

MpumedaHue: p, — yPOBEHb 3HAYMMOCTU Pa3NNHYNIA AaHHbIX
MO OTHOLLIEHMIO K HOPME; P, — YPOBEHb 3HAYMMOCTI Pa3NNHUiA
[laHHbIX N0 OTHOLLEHMIO K rpynne «be3 npenapara».

MprumeyaHue: p, — ypOBEHb 3HAYMMOCTY PASNNYNIA JAHHbIX
MO OTHOLLEHMIO K HOPME; P, — YPOBEHb 3HAYNMOCTY PA3NNYNiA
[laHHbIX MO OTHOLLEHMIO K rpynne «bes npenapara.
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SKcnepumeHTaanble unccinegoeaHus

TUICHUIO B HUX KOHEUYHBIX ITPOIYKTOB TJTMKO3UINPOBA-
HUsI, YTO MOKHO PacCMaTpMBaTh KaK OAWH M3 BEIYIINX
MYCKOBBIX MEXaHMU3MOB Pa3BUTHUS TMA0OETHUUECKOU pe-
TUHOMATUM. JIaHHBIE psima MCCIeIOBaHUI ITOKa3allH,
YTO M3y4aeMble HAMU METAa0OJMTHI MOTYT HETOCpPEe.-
CTBEHHO [EWCTBOBaTb Ha OEJIKOBbIE M MEMOpaHHbIS
CTPYKTYpBI HeMpoamuTeaus ceTdaTKu. IloaydeHHBIE
HaMHM Pe3yJIbTaThl B 3HAYMTEIHHON CTETICHM COTJIacy-
FOTCS C MAaHHBIMU 3KCIIEPUMEHTAJIBHBIX UCCIICIOBAHUI
0 U3YYEHUIO OKCOAJIbAETUAOB Y OOJbHBIX AuabeThue-
ckoit petuHonarueit, noanydyeHHbIMU K. I1. ITaBntoueH-
ko, T. B. Oneitnuk u C. 0. Morunesckum u A. JI. Uyii-
ko [8,9].

IToBblllIeHUME BBICOKOPEAKTUBHBIX META0OJIUTOB:
METWINIMOKCAISI U alleToalleTaTa B KPOBU M TKaHSIX
I1aza IpU MOIEIMPOBAHUM CTPENTO30TOIIMHOBOTO
nuabeta MOXHO paccMaTpuBaThb KakK Haubosee cy-
IIECTBEHHOE 3BEHO B MEXaHM3ME DPa3BUTHUSI pPa3HO-
00pa3HbIX HapylLIeHUWI oOMeHa BeIeCTB, CHUCTEeMbl
TYMOPAJIBHOTO Y KJIETOYHOTO MMMYHHUTETA, CTPYKTYpP-
HO-(YHKIIMOHAIBHOTO COCTOSTHUSI TKaHEH COCYIUCTO-
TO pycja ¥ HEpBHOW CUCTEMBI. MeTHITIMOKCAllb, alle-
TOALIETAT U IPYTUE BBICOKOPEAKIIMOHHBIE COENUHEHUS

Jlumepamypa

1. AnekcanapoBckuii A. fI. MonekynsipHble MeXaHU3MBbI
pPa3BUTHS 1Ua0ETUIECKUX OCTIOXHEHUI // bruoxumus. —
1998. — T. 63. — No 11. — c. 1470—1479.

2. Aunapymkosa O. A., Auroniok T. H., Typyro T. A. Kom-
IUICKCHBINA TOAXOA K JICYEHHMIO COCYIUCThIX M3MEHEHUI
1a3a y OOJIbHBIX caxapHbIM nuabetom // Marep. 1-oit
Mexn. koH®. «CoBpeMeHHbIe acIeKThl COCYIMCTO-3H-
JIOKPUHHBIX 3a00J1eBaHUi1 opraHa 3peHus». — K.,2000. —
C. 85.

3. Edwumos A., Ckopodonckasa H., 3yesa H. /lnaGetnueckas
HeBponatus // Jliku Ykpainu. — 2005. — Ne 3. — C. 21—
25.

4. Jleyc H. ®. Metabonnyeckre MeXaHU3Mbl Pa3BUTHUSI K
MEePCIEKTUBBl MEIUKAMEHTO3HOrO JIeYeHUs1 AuabeTy-
yeckoii petuHonatuu // Odransmon. XKypH. — 2003. —
Ne 5. — C. 75-80.

5. Mopos O. A. Bo3M0XHOCTb METa0OJIMYECKOI KOPPEKLIMU
(DYHKIIMOHAIEHOIO COCTOSIHMSI MUTOXOHIPHIA CETYATKU B
pasIMYHble CPOKU Pa3BUTHUS SKCIIEPUMEHTAILHOIO A1a-
oera // Odranbmon. xypH. — 2014. — Ne 2. — C. 85-91.

6. Hacnenos A. SPSS KOMIBIOTEpHBI aHaIN3 JaHHBIX B
TMCUXOJIOTUM U COLMAabHBIX Haykax. // Cno6.: Ilurep,
2005. —416c.

7. HoBble MeTonbl OMoxuMuuyeckoro aHanuza. // Wzn. Jle-
HUHTrpanackoro yHusep. — 1991. — 395 c.

8. Ouaeitnuk T. B. O BO3BMOXHOCTH KOPPEKILIMU YPOBHS BbI-
COKOTOKCUYHBIX METa0OJMTOB IPU CTPENTO30TOLIMHO-
BoM nuabere // Odranpmon.kypH. — 2006. — Ne 3 (II)
(410) — C.56-58.

9. IlaBmouenko K. II., Morunesckuit C. 0., Yyii-
Ko A. JI. Bo3amoxHOCTH MprMeHeHnsT BUTaMuHa B6 mis
NpobUIaAKTUKY AMabeTUYECKO PETUHOMATUM B JKCIIEe-
pumeHTe. // @uaaroBcKue yTeHust. Marepuaiibl KoHpe-
penmuu. — 2011. — C. 331-332.

yI1eBOIHO-(POCHOPHOr0o 0OMeHa BBI3BIBAIOT XMMUYE-
CKYI0 MOIU(UKAITNIO OETKOB — KaK CTPYKTYPHBIX, TaK
U peryasiTopHblX. MMeHHO MoBpexaeHue OEIKOBBIX
CTPYKTYp, SIBJISIOIIeecs] HeoOpaTUMBIM, MOXHO pac-
CMaTpuWBaTh B KavyeCTBE BEAYIIETO WHUILIMUPYIOIIETO
MeXaHM3Ma B IIPOILIECCE Pa3BUTHSI MHOTOYMCICHHBIX
OCJIOXXHEHMI TIpU caxapHOM AuadeTe BOOOIEe, W pa3-
BUTHUS TUa0ETUIECKOM PETMHOIIATHH, B YACTHOCTH.

BoiBOAbI

1. B ceTyaTke KpbIC CO CTPENTO30TOIIMHOBBIM A1A-
0eTOM OTMEUEHO 3HAUYUTEJHbHOE TOBBLIIICHUE YPOBHS
areroarieTata M METWITIMOKCANSI, OCOOEHHO BbIpa-
KeHHOE yepe3 6 Mecs1IeB Mocie Hayala SKCTIepUMEHTa.
Bricokue KOHIIEHTpalM METWITJIMOKCANS B CeTYaTKe
MOXHO paccMaTpuBaTh KaK BaXXHOE MATOXUMHWYECKOE
3BEHO MeXaHU3Ma TMOPAXKEHUSI ITOUM CTPYKTYphI 3pH-
TEJTHLHOTO aHaJIM3aTopa Mpu aradeTe.

2. BBemeHue TmpenapaTtoB JIUTIOEBOW KUCJIOTH U
KBEPIETUHA TPU MOACTUPOBAHUM CTPENTO30TOIIMHO-
BOTO AuabeTa MPUBOAUT K BHIPAKEHHOMY CHUXEHUIO
KOHIIEHTpAllUM METWITJMOKCANII W alleroalerara B
KPOBU U CETYATKE IKCITEPUMEHTATTLHBIX KUBOTHBIX.

10. ITaceynukoBa H. B. JlazepHoe JeueHre npu NaToJOTUKU
rmazHoro nHa / H. B. TlaceunukoBa. — KwuiB, Hayko-
BO-BUpPOOHUYE TianpueMcTBo «BuaaBHuuTeo «Haykosa
nymka» HAH Ykpainu», 2007. — 201 c.

11. Barber A. J. A new view of diabetic retinopathy: a neuro-
degenerative disease of the eye // Prog. In Neuro-Psycho-
pharm. & Biol. Psych. — 2003. — Vol. 27. — P. 283—-290.

12. Bergmeyer H. U. Methoden der enzymatischen Anal-
yse. — Herausgegeben von H. U. Bergmeyer. — Berlin. —
1986. — 2220 p.

13. Berner A. K., Brouwers O., Pringle R. Protection against
methylglyoxal-derived AGEs by regulation of glyoxalase 1
prevents retinal neuroglial and vasodegenerative pathology
// Diabetologia. - 2012. — Vol. 55. — P. 845—854.

14. Brownlee M. Biochemistry and molecular cell biology of
diabetic complications // Nature. — 2001. — Vol. 414, —
P. 813-820.

15. Fong D. S., Aiello L. P., Ferris F. L., Klein R. K. Dia-
betic retinopathy // Ophthalmol. — 2004. — Vol. 27. —
P. 2540—-2553.

16. Fosmark D. S., Torjesen P. A., Kilhovd B. K. Increased se-
rum levels of the specific advanced glycation end product
methylglyoxal-derived hydroimidazolone are associated
with retinopathy in patients with type 2 diabetes mellitus
// Metabolism. — 2006. — Vol. 55. — P. 232—-236.

17. Gardner T. W., Antonetti D. A., Barber A. Diabetic reti-
nopathy more than meets the eye // Surv. Ophthalmol. —
2002. — Vol. 47. — P. S253-S262.

18. Koya D., Jing G. L. Protein kinase C activation and the
development of diabetic complications // Diabetes. —
1998. — Vol. 47. — P. 859—866.

19. Lang G. E. Pharmacological treatment of diabetic retinop-
athy // Ophthalmologica. — 2007. — Vol. 221. — Ne 2. —
P 112—117.

Odranbmonorudeckuii xypHan Ne 3, 2015

53



3KCﬂepMMEHTaHbeIe unccnegoeaHus

20. Lorenzi M., Gerhardinger C. Early cellular and molecular ~ 23. Ola M. S., Berkich D. A., Xu Y. Analysis of glucose metab-

changes induced by diabetes in the retina // Diabetolo- olism in diabetic rat retinas // Am. J. Physiol. Endocrinol.
gia. — 2001. — Vol. 44. — P. 791—-804. Metab. — 2006. — Vol. 290. — P. E1057—E1067.

21. Mohamed Q., Gillies M. C., Wong T. Y. Management of  24. Rabbani N., Thornaley P. J. The Critical Role of Methylg-
diabetic retinopathy // JAMA. — 2007. — Vol. 298. — lyoxal and Glyoxalase 1 in Diabetic Nephropathy // Dia-
Ne 8. — P. 902—-916. betes. — 2014. — Vol. 63. — P. 50-52.

22. Ola M. S., Nawaz M. 1. Neurodegeneration and Neuro-  25. Speicher M. A., Danis R. P., Criswell M. Pharmacologic
protection in Diabetic Retinopathy // Int. J. Mol. Sci. — therapy for diabetic retinopathy // Expert Opion Emerg
2013. — Vol. 14. — P. 2559-2572. Drugs. —2003. — V. 8 (1). — P. 239-250.

Tlocmynuna 16.06.2015

54 OdbranbMonornyeckuii xypHan Ne 3, 2015



