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[IPUMEHEHME KOPOTKMX KAPOTMHOMAOB
YV BOABHBIX C AMABETHUMYECKOM PETUMHOITATUEM

IIpu nuabermueckoii perunonatuu ([[P), KoTopasa compoBoKaaeTcAa paspylieHueM KPOBEHOCHBIX Ka-
MMUJLJISPOB U UIIIEMUEH CeTUaTKU, Ha0JII0[aeTCs CHUKeHe aKTUBHOCTY AHTUOKCUIATHOM CUCTEMBI IT0 CPaB-
HEHUIO C HOPMOIT, UYTO MOYKET OBITh 00YCJIOBJIEHO X HAPYIIIEHNEM TPAHCIOPTAa KAPOTUHOUIOB C TOKOM KPOBU
y 60oabpHBIX caxapHbIM guaberom (CII) . [IpuMeHeHME KOPOTKUX KaPTUHOUIOB IIOCJIEIHEeEe BPeMs BbI3bIBAET
MHTEPeC KaK MOIIHOrO MPOTHBOAHIMOTEHHOI'0 M IIPOTHBOUIIEeMUYeCcKon (paxTopa. Ilenp mcciemoBanus:
IToBbitieHnEe a(hHEeKTUBHOCTH JeUueHUs 00AbHBIX ¢ [IP myTemM MeTaboImuecKoi 3aIuThl C BKJIIOUEHUEM B
KOMILJIEKC JIEUeHUSI KOPOTKUX KapPOTHUHOUIOB. BeiBombl: [[OMOSHUTEIbHOE IPUMEHEeHe KOPOTKUX Kapo-
TUHOUIOB B KOMILIEKCHOH Tepanuy 1uadeTuyecKoil PeTUHOMATAY JOCTOBEPHO YIYUIIAaeT KINHUYECKIEe U
(GYHKIIMOHAJIbHBIE TOKa3aTeau opraHa speausa y 60iabHbIX CI. OHU HOJTKHBI OBITH BKJIIOUEHBI B KOMILIEKC
JeueHns 00JbHBIX AUa0eTUYeCKOM PETUHOIIATHEHN, a TAKKe PEKOMEeH J0BAHEI IJIs IPOGUIaAKTUKY T1a0eTH-

YECKUX OCJIOKHEHUN Y 9TOH I'PYIIIbI O0JIbHBIX.

Karouesrie croBa: [[nabeT, KOPOTKME KAPOTUHOUIBI, JIeUueHe TUabeTUUeCKOM PeTUHOIATHUN.

Caxapusbiii guabetr (CI]) 3aHMMAaeT mepBoe MecTo
cpeau CHCTeMHBIX 3a00JieBaHUII, KOTOPbIe IPUBO-
IAT K moTepe 3peHus. Bo Bcem Mupe HaOJIIOIaeT-
cA TeHIeHIMA pocrta 3aboseBaemoctu Cll, mpuuem
YrcJIeHHOCTh 00abHBIX CJll Bo3pacTaeT B OCHOBHOM
3a CUeT yBeJMUEHHUs KOJMYECTBA Ial[MeHTOB, CTPa-
Jaroux guabeToM 2 THUIIA Tak, o gaHHbiM BO3 Ha
2010 rox xosmmuecTBO OOJIBHBIX CAXaPHBIM Ara0eTOM
B Mupe mpeBbicuiio 230 muH. yesoBek [1]. B Ykpau-
He HacuuThiBaercsa 6osiee 1 murH. 6ombHBIX CII [3].
HUcxoma n3 macmiTabHOCTH IPoOJIeMbl, B YKpauHe
OblLiIa co3maHa cienuajabHasa ['ocymapcTBeHHAA IPO-
rpamma «Caxapublii 11abeT», KOTopas OXBAaTLIBAET
WCCJIEJOBAHUSA METOMOB AUATHOCTUKMU, JIEUEHUS U
TpoUIaKTUKU 9TOTO CepPbe3Horo 3abosieBanudd [4].

OCHOBHOM HPUUYMHON CJEIOTHI U OJHUM U3 TPexX
OCHOBHBIX ocJioskHeHuM npu CII aBasercsa quadbeTu-
yeckada perunonatus ([IPII). HacTora BosSHUKHOBe-
"Hua [IPII saBucur ot Tuna CI] u mo maHHBIM pas-
HBIX aBTOPOB B YKpaumHe BbIsgBIsAeTcs y 30—40%
6osbubIX CII [5]. B cBOIO OUepenb, caaboBumeHTE
npu [ PII mpuBoguT K nHBaIuausanuu 6ojee yeM
B 10% ciayuaeB, a ciaydaeB IIOJIHOM yTpPaThl 3pe-
HUA peructpupyercs B 25 paas yaie (8) cylirecTBy-
0T maHHbIe, uT0 B 60% ciayuaes BcaenctBue [IPII
MoKHO mpenyupenutsb [6]. IIPII aBasercsa mposs-
JeHueM CHUCTeMHOW MuKpoaHrmonatuu upu CII,
O03TOMY HAPYIIEeHUS FeMOAUHAMUKY B IIaTOreHese
9TOT'0 COCTOSAHUS UTI'PAIOT BaYKHYIO POJIb U IIPU3HA-
HBI MHOTUMHY aBTopamu [6, 8, 9, 10]. Taxk:ke MmHOTO
nccaeNOBaHUI OBIJIO IMOCBSAINEHO OOMEHHBIM Hapy-
IIeHUSIM B IJIa3HBIX OTAeJax. TecHo cBsA3aH ¢ mpo-
O0sieMaMM ITaTOTeHe3a BOIIPOC O TOM, KaK PaCIleHU-
Batb [[PII: xaxk mosguee ocnokuenue Cll mam ke
KaK IPosiBJIeHne 3a00IeBaHUA?

BesycmoBuo, marorenes JJIPII mHOTOMaKTOD-
HBIM, B HEM COUYeTal0TCs IeHeTHUecKas AeTepMe-
HUPOBAHOCTL M MeTaboJnMYecKHre paccTpoiicTsa,
IIpeKje BCero TUIePrIMKeMUs, IPOBOIMPYIOIIAs
KOMILJIEKC TeMO-pPeoJIOTHUeCKUX HapylieHui. Ha-
pyiienue yrieBoguoro oomena nmpu CII popmupyer
«IIOPOUHBIN» KPYT, BKJIIUAIOIIUNNA — PEeTUHAJIbHYIO
TUIIOKCUIO, YCHUJIeHHEe aHa’pPoOHOro MeTaboamsMa
CeTYaTKM UM Pa3BUTHE MECTHOrO allua03a, MUKPO-
AHTHWOIIaTUIO 11 BEHO3HBII 3aCTOIi, 4 B IIOCIEAYIOIeM
dopMuUpoBaHre YUYACTKOB TIJIYOOKOH TUIIOKCHUH.
IIpemapaTsl MeguKaMeHTO3HOM Tepalnil OCHOBAHBI
Ha stmosoruu [[PII u HampaBiaeHbl HA yJIyYIIeHUE
MUKPOIUPKYJIAIUNA U MeTaboIu3Ma B CeTUATKE U
Xopuouee.

IMesns wuccnemoBanusi. IloBwimrenue sddeKTUB-
HocTH JieueHUA 00abHBIX ¢ [IPII myrem meTabommue-
CKOM1 3aIllUThI C BKJIIOUEHUEM B KOMILIEKC JIEUCHUS
KOPOTKUX KaPOTUHOUIOB.

MaTepuaabl 1 METOBI

Oo6caenoBano 94 marnuenTta ¢ CII II Tunma ¢ gua-
OeTuuecKoli peruHoIaTueili. Bce OoJbHBIE OBLIN
pasgesieHbl HA 2 IPYIIIbI, B 3aBUCUMOCTH OT CTAIUN
HPII (mo pekomenmoBarnuoit BO3 kiaaccuuramuu
Kohner u Porta, 1991 r.). B I rpynmny Bomiu 59
yesoBeK (128 rsnas) ¢ mHempoaudeparuuoit [[PII
(Bospact ot 53 mo 80 net, B cpeguem 65+1,5 ser).
II rpynny cocraBusm 28 00abHBIX (48 T71a3) € TIpe-
nposudeparusuoii [IPII (BospacT ot 48 no 82 seT, B
cpenaem 65+1,4 jer).

KoHTpPOJIBHYO rPyINIy, COIOCTABUMYIO I10 IIOJIY
u Bo3dpacty cocraBuau 7 (14 riaas) mamueHToB 6€3
TJIa3HBIX OCJOKHEeHUM. BceM OOJILHBIM B JiIeUeHUE
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OBLT BKJIIOUEH KOMILIEKC KOPOTKHUX KapOTUHOHU-
noB «MyabTukapeHoa-6». OpraabMmosoruueckue
o0cJyiefoBaHUA BKJIIOYAJINA KOMIIBIOTEPHYIO MePHU-
mMeTpuio, pocder-recT (IOKas3aTejb KPUTUUECKON
YacTOThl MCUE3HOBEHUSA MeJbKaHuil 1mo (ocheny
— KUYCM, mopor sJeKTPUUYecKOil YyBCTBUTEJb-
HOoCcTH 1O (ocheny — IIOUD), onTtuueckas Ko-
repeHTHas Tomorpadpuio STRATUS OCT-3000.
Tak ke BceM OOJILHBIM OINpPENesANN COdepsKaHue
B ceiBOpoTKe: VEGF (Backyio-sHAOTEINaIbHOTO
daxTopa pocra) u PEDF (akTuBHOCTU HNUTMEHT-
HOTO DPIUTEJNUsA 3aBUCHUMOTr0o (haKkTopa) MMMYHO-
(IIOOPUCIIEHTHBIM METOJOM B CHIBOPOTKE KPOBWU,
JUIIUTHBIN TPOQUIIb.

Pe3yabTaThl 1 NX 00CysKIEHUA

Ho jeuenusa B ABYX Ipymiax O0JBHBIX OCTPOTA
3peHus ObLIa cHU:KeHa B cpexHem mo (0,61+0,03)
enunaUI (ex.) (p<0,05), KUCM cuu:xen no 29,4+1,2
I'm (p<0,05) u mopor 3JIeKTPUUYECKON YYBCTBUTEJIb-
HOcTu 1O (ocheny IIOUD ypenumuen mo 148=+0,7
MKA (p<0,05). ITocne JseueHusa ObLIO OOHapy:Ke-
HO JOCTOBEpPHOE IIOBBIIIeHNE HEKOPPEerupoOBAHHOMN
ocTpoThl 3perus y 93% 6GoababIX Ha 0,25 exn, Kop-
PUTHPOBAHHBIN OCTPOTHI 3PEHUSA, YBeJUUYeHHe 00-
mieii JaO0UJIbHOCTH CETUYATKM B cpemHeM Ha 8—16
T'm, ypoBenb II9UD cuusuiica mo 87 mrA(p<0,05),

TMOBBICHJIACH CBETOUYBCTBUTEJIBHOCTH CETUATKHU B
cpenueM Ha 16 I[6, yMEHBIIIMJIOCH KOJIUYECTBO OT-
HOCHUTEJNBLHBIX CKOTOM, CyOHEeKTHBHO BCe OOJbHEBIE
oTMeyYaJa obIIero caMOYyBCTBUS.

Vposenb VEGF B CHLIBOPOTKE KPOBU JOCTOBEPHO
yBenuuuBaeTcA npu nepexone [IPII B mpenponude-
paTuBHYIO U Mpoaud)epaTuBHYIO CTAAUN, IPU dTOM
KOHIIEHTpAaIuA 3TOoro (paKTopa B KPOBU HCCJEmye-
MBIX OOJIBHBIX ITPEBBIIIAET 3HAUCHUA HOPMEI. ITocie
mpueMa B TeueHue 3 MecAIeB, KoHmeuTpanusa VEGF
JIOCTOBEPHO CHUBWJIACH, UTO MOKAa3bIBAET BJIUAHUIE
KOPOTKUX KapOTUHOUIOB Ha (haKTOpP POCTa HOBOOO-
PasoBaHHBIX COCYJOB, IPU CUCTEMHOM U AJUTEJb-
HOM IIpHeMe.

W3 Tabauisl 2 BUAHO, UTO, HECMOTPS HA OTCYT-
CTBUE WJIU MUHUMaJbHbIe npoaBiaeHuda [IPII na
TJIa3HoOM JgHe, KoHIleHTparnusa PEDF B niazme KpoBu
6oabHBIX CII OCTOBEPHO CHUIKEHA MO CPaBHEHUIO
Co 310poBLIMU JifogbMu. Ilociie Tprema B TeueHUe 3
mecsAleB, KoHIeHTpanus PEDF nocrosepHo yBesu-
YHnJIach, OJJHAKO BCE PaBHO OCTaBajach HUKE, UeM B
TpyIIe KOHTPOJIA.

ITonoxxurenbubIN 3(h(eKT OT MpuemMa KOPOTKUX
KapOTUHOUIOB MOYKHO OOBACHUTL YBeJIUUYEHUEM
IIJIOTHOCTY MaKyJaspHoro nurmenTa [1, 6], KoTopsrit
B CBOIO OUepenb sIBJISETCS OSHUM M3 3al[UTHBLIX 0a-
PBEPOB IJIsI paspyIIaoINero JeiMCcTBUA CBeTa Ha IUT-
MEHTHBII SIINTEJINA.

Tabaruya 1

Konnentpamus VEGF B ceiBopoTke KpoBu 60a6HBIX C/I ¢ nmaGeTn4ecKoil peTuHONMaTH e

T'pynnsI uccaeqoBaHust

Konuenrpanusa VEGF nr/ma (M+m)
n=87

Yepes 3 Mecsana mocJe npuemMa
n=87

I rpynna 92,1+7,9 p<0,01 80,1+7,9 p<0,01
II rpynma 139,4+10,9 p<0,01 120,1+10,9 p<0,01
Hopwma 40 - 60(6) 40 - 60(6)

Ta6nuya 2

Kounuenrpauusa PEDF B nirazme kpoBu 60absHbIX CII 10 u mocie

npueMa npenapara MyiabpTukapeHno.-6

I'pynner
HCCJIeTOBAHUSA

IlokazaTexnb

Jo npuema n=87

Yepes 3 mecana mocie
npuema n=87

KouTtpoas n=7

Kounenrpanua PEDF B nirazme
kposu (ng/ml) M+m

40,51+0,42 p<0,01

50,63+0,45 p<0,01

59,05=+0,06

Tabnuya N 3

Y poBHU IUNUIOB KPOBU IMpueMa npenapara MyabTukapeHo-6

Kpurepmuit CpenHee 3HaUEeHME 10 JIEUCHUT Yepes 1 mec mocJe mpueMa

YpoBeHB 00111eT0 X0JIeCTepUHA, 7,15+3,2 5,3%=0,7
MOJIBb/J1 (p<0,05) (p<0,05)

VYpoBeHb TPUTICIEPUIOB, 2,03+1,02 1,37+0,8
MOJIb /JT (p<0,05) (p<0,05)

JITIHII, 3,09+1,85 2,6+0,5

MOJIBb/J1 (p<0,05) (p<0,05)

JITIBII, 1,04+0,7 1,37+0,3

MOJIB/JT (p<0,05) (p<0,05)
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Kaxk Bugno, n3 Tabaunsr Ne 3, B TeueHun mecs-
Ia mocJje nmpueMa Iperapara BbIsIBJICHO YJIyUIlIeHne
moKasaTejeil JUIUAOTPAMMBI KPOBHU, CHUMKEHUS
YPOBHSA 00II[Er0 X0JeCTEePUHA B CPeSHEM 0, TPUTJIN-
mepunos xo 1,37 mmons/na, JITHII no 2,6 mous/ i1,
nosslmienue JIIIBII go 1,37 moab/u. [Ipumenenue
mperapaTa OKas3bIBaeT II0JIOMKUTEJIbHOE BINIHNE Ha
JUIATHBIA 0OMeH 1 CTa0UJIN3aI[uio ero CBOMCTB.

Mgl cunTaemM, YTO KOPOTKME KAPOTHUHOUILI AB-
JISAIOTCSA MOIMHBIMM aHTHOKCHUIAHTAMHP, KOTOPHIE
CIIOCOOCTBYIOT YMEHBIIIEHNIO OKCHUIATHOIO CTpecca
¥ UIIIeMUY ceTUYaTKu, uMmeroniux mecto npu CII. Yto
B CBOIO OUuepenb YJIydIlaeT (PYHKIIMOHAJILHOE CO-
CTOsIHVE MIUT'MEHTHOTO SIUTEJINA CeTUYaTKU 1 6JIaro-
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TBOPHO BJINAET Ha €ro CIIOCOOHOCTH CUHTE3MPOBAThH
(aKTOPBHI AaHTMAHTHUOTeHe3a.

BriBoasl

HomosHUTENIbHOE TPUMeHeHrne KOPOTKUX Kapo-
TUHOUJIOB B KOMILJIEKCHOM Tepannu JuabdeTuuecKoi
PEeTUHONATUU JOCTOBEPHO YAyUINaeT KINHUYECKUe
U (pyHKIMOHAJbHBIE IIOKA3aTeJ OpraHa 3peHus y
60apHBIX CII. OHU ZOTKHBI OBITH BKJIIOUEHBI B KOM-
IJIeKC JieueHus OOJIbHBIX AUA0eTHUUYeCKOIl PeTHUHO-
naTuel, a Tak:Ke PeKOMEHJIOBAaHBI IJIA MPOPUIAK-
TUKHU TrabeTHYecKnX OCJOKHEHUN Y 9TOIH I'PYIIIIbI
0OJILHBIX.
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3ACTOCYBAHHS KOPOTKMX KAPOTMHOIAIB Y XBOPUX
3 AIABETMYHOIO PETMHOIIATIEIO

IIpu niabGeTuuHol peTUHONATII, AKA CYIIPOBOIKYETHCA PYIHHYBaHHAM KPOBOHOCHUX KaIiJApiBiimemieto
CiTKiBKU, cIIOCTepiraeThbca SHMIKEHHA aKTUBHOCTI aHTUOKCUJATHOI CUCTEMU B IOPiBHAHHI 3 HOPMOIO, IT10
MOKe OyTU 00YMOBJIEHO i MOPYIIEHHAM TPAHCIOPTY KapPOTUHOILIB 3 TIOTOKOM KPOBi Y XBOPUX Ha IIyKPO-
Buii giabet (II1). 3acTocyBaHHS KOPOTKUX KapTiHOILOB OCTAHHIM YacOM BUKJIUWKAE iHTepec, AK IMOTYKHO-
ro IpoTiBoaHTioreHHOrO i mportuiniemiunoro gaktTopa. Mera gociaigsxkenusa: IligBuieHHa e)eKTUBHOCTI
JikyBaHHS XBopux 3 [P muisgxom MeTaboJaiuHOI 3aXUCTy 3 YBIMKHEHHSIM B KOMILIEKC JiKyBaHHSA KOPOT-
KUX KapoTuHOiAiB. BucHOBKU: [lofaTKOBe 3aCTOCYBaHHA KOPOTKUX KAPOTUHOIZIB B KOMILJIEKCHi# Tepamii
miabeTmuHOl peTuHONATII JOCTOBipHO MOKpAaIlye KJIiHIUHI Ta PYHKITiOHATLHI TOKA3HUKKU OpraHa 30py Y
xBopux Ha I[]l. BoHu moBUHHI 6yTU BKJIIOUEHI B KOMILJIEKC JIIKYBaHHA XBOPUX Ha Aia0eTUUHY PETUHOIIATIIO,
a TaKO’K PeKOMEHIOBaHi AJa mpodislaKTUKY fiabeTUYHUX YCKJIAAHEHb Y Iiel Tpynu XBOPUX.

Karouosi cioBa: J[iabeT, KOPOTKi KapoOTHUHOI AN, JIIKYBaHHS qia0eTHUYHOI peTUHOIATi1

N. G. Zavgorodnyaya’, S. V. Mykhalchyk’, T. S. Mykhalchyk?
! Zaporizhzhia State Medical University
2 SI “Zaporizhzhia Medical Academy of Postgraduate Education Ministry of Health of Ukraine”

APPLICATIONS OF SHORT CAROTENOIDS
IN PATIENTS WITH DIABETIC RETINOPATHY

Diabetes mellitus is the first among systemic diseases that lead to loss of vision. The main cause of
blindness in diabetes is diabetic retinopathy (DRP). The incidence of (DRP depends on the type of diabe-
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tes and according to various authors in Ukraine detected in 30—-90% of diabetic patients. In turn, low vi-
sion results in disability ANC more than 10% of cases and blindness recorded 25 times more frequently.
There is evidence that in 60% of cases of blindness can be prevented as a result of DRP. In connection
with this study is still relevant mechanisms of DRP.

While having a diabetic retinopathy which is accompanied by destruction of haemal capillary vessels
and ischaemia of retina one can see the decreased antioxidant system activity compared to normal one
what can be explained by carotenoid transportation abnormality for patients with diabetes. The treat-
ment of patients with diabetic retinopathy (DR) still being an open issue in ophtalmology. The usage of
short carotenoids is attracting huge attention as a powerful antiangiogenic and antiischaemic factor.

Research purpose: Increase in effectiveness of DR patients treatment through metabolic protection
with inclusion of short carotenoids into individual care.

Materials and methods: Examined 94 patients with type II diabetes and diabetic retinopathy. The pa-
tients were divided into 3 groups, depending on the stage of PDD (as recommended by WHO classification
Kohner and Porta, 1991). Group I included 59 people (128 eyes) with nonproliferative DRP (age 53 to 80
years, mean 65+1,5 years). II group consisted of 28 patients (48 eyes) with preproliferative DRP (age 48
to 82 years, an average of 65+1,4 years).

The control group, matched by sex and age were 7 patients without ocular complications. All patients
were included in the treatment of complex short carotenoids “Multicarenol-6”.The ophtalmologic exami-
nation included computer perimetry, phosphene test (indicant od critical frequency of flicker fusion —
CFFF, the limen of electric sensibility by phosphene), optical coherent tomography STRATUS OCT-3000.
The same content was determined in all patients, VEGF (vasculitis endothelial growth factor), and PEDF
(pigment epithelium-dependent activity factor) immuno-fluorescence method in the blood serum.

Result and discussion: Before treatment the patients from the first group were suffering from dec-
rement in visual acuity in average to (0,61+0,03 points) (p<0,05). CFFF was decreased to 29,4+1,2 Hz
(p<0,05) and electric sensibility threshold increased up to 148+0,7 mkA (p<0,05). As a result the incor-
rected vision increased for 93% of patients for 0,25 pts and corrected vision increased for 0,3 to 0,4 pts.,
the increase of general lability of retina was about 8 to 16 Hz and the level of LESP decreased down to
87 mkA (p<0.05). The photosensitivity increased averagely for 16 Db, (...). Subjectively all the patients
were seeing the improvement of vision.

It shows that short carotenoids are the powerful antioxidants so they are lowering the oxidant stress
and retina ischaemia that are common in case of diabetes. Furthermore it improves the functional state of
retinal pigment epithelium and influences healthy on its abitily to produce antiangiogenic factors.

Conclusion: Additional administration of short carotenoids in comprehensive treatment of diabetic
retinopathy improves clinical and functional sight indicants for diabetes patients.

They should be included into comprehensive treatment of diabetic retinopathy as well as should be
recommended for prevention of diabetic sequelas for this group of patients.

Keywords: Diabetes, short carotenoids, treatment of diabetic retinopathy.
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