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Diabetes mellitus is a global health and social problem of the XXI century due to the pandemic spread of the disease, the third leading
cause of mortality in most countries. The moral and social severity of diabetes is mainly due to the development of micro- and macroan-
giopathy, which significantly reduce the duration and quality of life. Diabetic retinopathy is a major microvascular complication, leading
to vision loss and blindness. We used an experimental model of diabetes mellitus type 2 induced by streptozotocin and high-calorie diet.

The ability of cryopreserved placentalmesenchymal stem cells for intravitreal and systemic administration to reduce the development
of dyslipidemia, which can ensure the blocking of the main pathogenetic links in the development of diabetic retinopathy, and thereby to
contribute into preservation of the vision in patients with diabetes.

There has been experimentally proven therapeutic efficacy of cryopreserved placental mesenchymal stem cells, manifested in a decreased
concentration of total lipids and triglycerides by 20 % and 25 % (p < 0,05) that opens a perspective trend when treating the diabetic ret-
inopathy by means of preparations of cryopreserved placental mesenchymal stem cells in clinic.
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EQEKTUBHICTb 3ACTOCYBAHHA
KPIOKOHCEPBOBAHUX ME3EHXIMAJIbHUX
CTOBBYPOBUX KNITUH Y KOPEKL|IT
AUCNINIAEMII B PA3I EKCMEPUMEHTAJIbHOIO
CTPENTO30TOLMHOBOIO AIABETY 2 TUMY

Mpod. 10. A. Ibomin, M. 0. IbomiHa

SOOEKTUBHOCTb MPUMEHEHUA
KPUOKOHCEPBUPOBAHHbIX
ME3EHXUMAJIbHbIX CTBOJIOBbIX
KJIETOK B KOPPEKUUU AuCnnnaemMminn
MPU SKCNMEPUMEHTAJIbHOM
CTPENTO30TOUMHOBOM AUABETE 2 TUIMA

Llyxposuti diabem 8U3HAHO 2106a/bHOI0 MEOUKO-COUIANb-
Hoto npobnemoro XXI cm. y 36’A3Ky 3 naHOeMiUHUM XapaKmepom
NOUUPEHHS 3XB0PI0BAHHS, AKOMY HAZEHUMb MPeme micue
ceped OCHOBHUX NPUMUH CMEPMHOCMI HACeNeHH 6 Oinbuiocmi
kpain. Mopanvra ma couianvHa msxKicmo yyKpoeozo dia-
Gemy 30e6inbui020 3yM0OB/IEHA POIBUIMKOM MIKPO- mMa MAKpPO-
anzionamitl, AKi iCMOMHO 3HUNCYIOMb MPUBATICMY | AKICMD
cummst xeopux. Jliabemuuna pemuHonamis € 00HUM 3 0CHO6-
HUX MIKPOCYOUHHUX YCKAAOHEHD, SKe NPU3B00Ums 00 6mpa-
mu 30py ma caAinomu.

Y pobomi suxopucmosyesanu mooens ekcnepumenmanpHo-
20 UyKpo6020 diabemy 2 mumny, iHOyKO8aHO20 CIPENNO30Mmo-
UUHOM Ma 6UCOKOKAIOPITiHOI0 Oiemoto. Busieneno 30amuicmo
KPIOKOHCEPB0BAHUX ME3EHXIMAIbHUX CMOBOYPOBUX KiMUH
naauenmu nio 4ac iHMpasimpeanbHozo CUCIEMHO20 66e0eH-
HA nocnabaosamu po3sumox oucninioemii, uyo mosxce 3abesne-
uumu 6710KyBaAHHA OCHOBHUX NAIMO2EHEMUYHUX TIAHOK Y PO3-
sumiy 0iabemuyHoi pemuHonamii, i MaKum HUHOM CHPUSMu
36epexceHHI0 30py Y X60PUX HA UYKPO6Uil diabem.

Jlosedena excnepumenmanvHa mepanesmuyna eexmus-
Hicmb npenapamy KpioKoHCePBOBAHUX ME3EHXIMATILHUX CH106-
Oyposux KIiMuH naaueHmu, wo BUIEIAN0CT 3HUMECHHAM KOH-
ueHmpauii 3azanvHux ninidie ma mpueniuepudis, 8i0nosioHo,
Ha 2025 % (p < 0,05), uio 8i0kpusae nepcnexmuHULl Hanps-
MOK y nikysanti diabemuunoi pemunonamii npenapamamu
KPIOKOHCEPBOBAHUX ME3EHXIMATIbHUX CIMOB0YPOBUX KIMUH
naaueHmu 6 KniHiuyi.

Kniouosi cnosa: kpiokoncepsosani me3enximanvHi crmos-
Oyposi KnimuHu naayeHmu, uykposuii diabem, oucninioemis,
OiabemuyHa pemuHonamis.

Mpo¢. 10. A. lemun, M. 0. lemmnna

Caxapnolii ouabem npusnan 2100anvHoti MeOUKO-COUU-
anvHoil npobnemoti XXI 6. 6 65131 ¢ nAHOEMUHECKUM XAPAK-
mepoMm pacnpocmpaneHuss 3a601€6aHUs, 3AHUMAIOULE20 mpe-
mbe Mecmo cpedu 0CHOBHHIX NPUHUH CMEPMHOCIU HACENCHUS
8 bonvuuncmee cmpan mupa. MopanvHas u coyuanrvHas
msicecmy caxapHozo 0uabema 6 0CHOBHOM 00YC/10671eHA PA3-
sumMuUeM MUKPO- U MAKPOAHZUONAMUIL, KOMOPble Cyujecm-
6EHHO CHUMCAIOM NPOOOTHCUMETLHOCD U KAHECMB0 HUZHU
Gomvhovlx. Jluabemuueckas pemunHonamus A6/15emcs 00HUM
U3 OCHOBHBIX MUKPOCOCYOUCIBIX OCTIONCHEHUTL, KOMOPOe npu-
600Um K nomepe 3peHust u cienome.

B pabome ucnonv3osanu mooens IKCHEPUMEHMANLHOZ0
caxapHozo ouabema 2 muna, uHOyyuUpoOBAHHO20 CIMPENnmo3o-
MOUUHOM U BbICOKOKANIOPUIIHOTI OUemoil. YecmaHnosenena cno-
COOHOCIb KPUOKOHCEPBUPOBAHHDIX MEICHXUMATIHBIX CE0TI0-
6bLX K/IEMOK NAAUEHMbL NP UHMPABUMPEATIbHOM CUCTEMHOM
66e0eHUL 0CIA6nAMY Pa3sumue OUCTUNUOEMUL, HITO MOXem
obecneyumy 6710KUPOBAHLE OCHOBHDIX NAMO2EHEMUYECKUX 36e-
Hbe6 6 passumul 0uabemueckoil pemuHonamuu, U maKum
006pazom cnoco6cmeosams cOXPaHeHUI0 3PeHUS Y GObHbIX
caxapHoim Ouabemom.

[oxasana axknepumenmanvas mepanesmuyeckas g pex-
MUBHOCMY NPENApama KPUOKOHCEPBUPOBAHHDIX MEICHXUMATTb-
HbLX CBOI0BDIX KNIEMOK NAGUEHMbL, KOMOPAs 6bIPAINANACH
CHUNMCEHUEM KOHUEHMPAU 06UUX TUNUO0B U Mpuutepu-
008, coomsemcmeerHo, Ha 20 u 25 % (p < 0,05), umo omkpui-
6aem nepcnexmueHoe Hanpasenue 6 reveHuu ouabemue-
CKOil pemUHONAMuY NPenapamamu KPUOKOHCePEUPOBAHHDIX
ME3EHXUMAIbHBLX CIMBOI06bIX KAIEMOK NAAUEHMbL 6 KTUHUKE.

Knwoueevie cnosa: KpuokoHcepsuposantvie me3eHxu-
MA7nbHble CME0706ble KeMKU NAAUEHMbL, CAXAPHbLIL Ouabem,
Oucnunudemus, Ouabemuieckas pemuHonamus.

Diabetes is a progressive and the most common Diabetic rethinopathy (DR) is one of the most dan-
metabolic disease that has reached epidemic pro-  gerous complications of diabetes and the most com-
portions in the 21st century. According to WHO by  mon cause of new cases of blindness (28.5 %) inadults
2030 diabetes will become the seventh leading cause aged from 20 to 74 years [3].
of death worldwide [6].
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It is known that careful control of glycemia, lipids
and blood pressure may reduce the risk of the DR, but
is difficult to achieved in clinical practice [12].

Diabetic hyperglycemia and dyslipidemia are major
metabolic abnormalities causing the retina degene-
rations, thus, meanwhile the role of hyperglycemia
in the DR induction have been studied in details, much
less attention has been paid toinvestigation of dysli-
pidemia [2].

Diabetic dyslipidemia is the result of an imba-
lance in the regulation of lipid, entering, metabolism,
release from the adipocyte and removal from circula-
tion. The recently completed clinical studies suggest that
dyslipidemia is a critical factor in the DR development
both for the 1 and 2 with type diabetes [11]. However,
the pathogenetic mechanisms explaining the relation-
ship of traditional lipid parameters (total cholesterol,
LDL, triglycerides) to the DR, remainedunknown.

Purpose. To study the effect of cryopreservedpla-
cental mesenchymal stem cells on the lipid profile in rats
with type 2 diabetes.

MATERIALS AND METHODS

The studies were carried out on model of type 2 dia-
betes mellitus (DM) of adult Wistar male rats of 130-160
g initial weight. Rats were kept in a standard vivarium
conditions at a 12 hour daylight or ambient temperature
0f 20-25 °C, 50-55 % relative humidity. All the manipula-
tions with animals were carried out according to the state-
ments of the «European Convention for the Protection
of vertebrate animals used for experimental and other
scientific purposes» (Strasbourg, 1986) and the decision
of the IV National Congress in Bioethics (Kiev, 2010).

Insulin resistance in rats were modeled within ten
weeks by means of high- calorie (hight fat and high
carbohydrate) diet, which consisted of 15 % fat, 25 %
sucrose, 1 % of bile acids that 59.0 % meal recommen-
ded for this type of animal: feed stuff, juicy food, salt,
fats ad libitum; a source of water was cooled boiled
water from the city network in glass drinkers [8].

Intact animals within ten weeks received a stan-
dard vivarium diet.

Four weeks later the start of the experiment the rats
received a high-calorie diet, a citrate solution was intra-
peritoneally administered streptozotocin at 25 mg/kg
of body weight once a week for two weeks.The con-
trol animals received intraperitoneally the citrate buf-
fer in a similar pattern [8].

Seven days after the last injection of streptozoto-
cin all the experimental animals were divided into
groups.

CPMCP were administered by intravenously in con-
centration of 1.1 x 106 and intravitreally in concentra-
tion 0.1 x 106 to control animals and rats with type 2
DM induced with high-calorie diet and streptozotocin.

Rats of the «Diabetes + placebo» group received
placebo of corresponding volume in a similar way.

Lipid metabolism was studied in the concentra-
tion of triglycerides (TG) [5], total lipids [1], total cho-
lesterol [10] and non-esterified fatty acids (NEFA) [4]
in the serum with a spectrophotometer Shimadzu UV
1800 (Japan).

RESULTS

Proceeding from the results of large-scale epidemio-
logical studies the leading risk factors of DR, in addi-
tion to the duration of diabetes, hyperglycemia and
hypertension, was hyperlipidemia as well [7].

Diabetes mellitus is accompanied by the develop-
ment of atherogenic dyslipidemia due to activation
of triglyceride synthesis in the liver, modification of low
density lipoprotein (LDL) levels and decreased high-
density lipoprotein (HDL) [9].

Hypertriglyceridemia is a consequence of an
increased lipolysis in adipocytes and synthesis of neutral
lipids de novo in the liver in conditions of insulin resis-
tance, and, for today;, it is one of the independent factors
and diagnostic criteria for the metabolic syndrome by
classification of WHO, ATP III and IDE.

Our studies have revealed that in placebo-treated
diabetic rats there are disorders of lipid metabolism, as
evidenced by a significant increase in the concentra-
tion of total lipids and triglycerides in the blood serum
in respect of the indices of intact control (table. 1), which

Table 1

Influence CPMSC on concentration of total lipids and triglycerides in blood
serum of rats with type 2 diabetes (X + Sx),n=6

Group Dose, mg/kg Total lipids, g/1 Triglicerides, mmol/l
Intact control - 1.74 £ 0.11 1.13+£0.18
1.69 +£0.11 0.95+0.12
Control + CPMSC - p,> 0.05 p,> 0.05
; 2.83+£0.14 2.44 £ 0.27
Diabetes + placebo 25 p,<0.001 p, < 0.001
2.25+0.08 1.85+0.11
Diabetes + CPMSC 50 p,<0.01 p,<0.01
p,<0.01 p,<0.05

Notes: 1) deviation is significant in respect of the intact control; 2) deviation is significant in respect of the of «Dia-

betes + placebo» group.
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Table 2
Influence CPMSC on concentration of total cholesterol, HDL cholesterol and NEFA
in blood serum of rats with type 2 diabetes (X + Sx),n=6
- Tl Non-esterified fatty acids, Total cholesterol, mmol/l Cholesterol HDL,
mmol/1 mmol/l
Intact control - 0.54 +0.03 1.71:+£0:12 0.72 £ 0.07
0.51 £0.02 1.82 + 0.09 0.77 £ 0.04
Gantral +CPMRL - p, > 0.05 p, > 0.05 p, > 0.05
. 0.54 £ 0.02 1.99 £ 0.09 0.73 £ 0.07
Diabetes + Placebo 25 p,> 0.05 p,> 0.05 p,> 0.05
. 0.53 +0.04 1.72 £ 0.10 0.69 + 0.06
Diabetes + CPMSC 50 p,> 0.05 p,> 0.05 p,> 0.05

Notes: 1) deviation is significant in respect of the intact control; 2) deviation is significant in respect of the «Diabetes

+ placebo» group.

is associated with the development of steatogepatosis
and decreased sensitivity to insulin in liver. At the same
time, the concentration of total cholesterol, HDL cho-
lesterol and NEFA in serum were not significantly
changed in one of the experimental groups (table 2).

The studies have shown that the combined use
of CPMSC reduces the concentration of triglycerides and
total lipids, respectively by 20 and 25 % (p < 0.05), whereas

CONCLUSIONS

Identification of lipid-lowering properties of
CPMSC due to the reduction of hypertriglyceridemia
may contribute to the inhibitionof destructive proces-
ses induced by diabetes in the retina.

Experimental substantiation of application
of CPMSC in the treatment of type 2 streptozotocin dia-

the values for total cholesterol, HDL cholesterol and NEFA
in the serum of diabetic rats have remained unchanged.

betes opens a promising trend in clinical use of CPMSC
in DR treatment.
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