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of degenerative processes compared with a group of rats treated
with insulin. Many glomeruli had increased cellularity with nor-
mal Bowman’s spaces, while in the proximal convoluted tubules
was observed weakly pronounced vacuolization and pyknotic nu-
clei and some less hypertrophy of tubular epithelium. Kidney
sections of insulin-treated rats were showed signs of diffuse ex-
pansion of mesangial area with proliferation of mesangial cells
and its PAS-positive matrix. While signs of mesangial expansion
were absent in the dapaglifiozin group. Analysis of the degree of
glomerulosclerosis data was showed significant differences be-
tween the group of rats treated with dapaglifiozin and insulin and
the group of rats treated with insulin — 0.5 (0.4—0.6) and 1.1
(1.0—1.2), respectively (p=0.005). Furthermore, it revealed sig-
nificant difference in percentage of mesangial area between group
of rats treated with dapagliflozin and insulin and the group of rats
treated with insulin — 28% (23—32) and 37% (33—41), respec-
tively (p=0.0082). Insulin-treated rats were showed significantly
higher level of albuminuria compared with dapagliflozin-treated
rats — 91.8 mg/24h (74.1—108.5) and 50.9 mg/24 hr (41.3—
60.2), respectively, (p=0.012).

Conclusions. Administration of dapaglifiozin slows the
progression of glomerulosclerosis and reduces the degree of its
severity and the level of albuminuria, which may suggest a reno-
protective properties.
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OLEHKA BAUAHUA UHTUBUTOPOB HATPUM-
FTAIOKO3HOTIO TPAHCITOPTEPA 2-TO THUINA

HA MOP®OAOTUIO NMOYEK Y KPbIC C
3KCMNMEPUMEHTAABbHBIM CAXAPHbIM AUABETOM
1-T0 TUNA
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A.10. babeHnko

OIBY «Cesepo-3anaaHblit heAaeparbHbIA MEAULIMHCKMA MCCAGAO-
BaTEAbCKMI LEeHTP umenn B.A. Aamasosa», CankT-IeTepbypr,
Poccuiickas @eaepaumns

HepnaBHo B KauecTBe Tepanuu caxapHoOro nuadera ObUIU
YTBEPKIEHbl HECKOJbKO YJEHOB HOBOIO KJjacca IIperapa-
TOB — WHTUOMTOPOB HATPUUTIIOKO3HBIX KOTPAHCIIOPTEPOB
2-ro tuna (MHI'T2). MHI'T2 obecrieuynBarOT CHUKEHUE TJIM-
KEeMUHU 1 HopMaJIu3aLuio noyeuHoi nepdysuu. [Ipu sTom He-
¢ ponpoTeKTUBHBIN 3(h(PEKT ocTaeTcs MpeaMeTOM HCClie10Ba-
HUMN.

ean uccaenosanns — oueHka Biusinusg MHI'T2 Ha mo-
YEYHYIO TKaHb KPbIC ¢ 3KcnepuMeHTaabHbiM C 1.

Marepuan u Mmetoabl. B rcciaenoBanue BKiIIOUeHbI 22 Oe-
JIBIX KpbIC-CaM1IOB B Bo3pacTe 10 Mec co CTpenTO30TOLMH-UH-
IyLHUpoBaHHBIM caxapHbiM auadbetom (CUC). dnst otoopa
KPBIC B OIbBIT MPOU3BOAWIACH OLIEHKA YPOBHSI TJIUKEMUMU.
Kputepuem CJI ObLT ypoBeHb INIMKEMUU >7 MMOJIb/J U/WIA
MOJIOKUTENbHBIN TJII0KO30TOJIEpaHTHBIN TecT. Kpbichl ObLIN
pasneneHbl Ha TPU TPYIMNbL: 1-g Tpymma (3M0pOBBIA KOH-
TpoJib) — TpyIia XuBoTHbIX 6e3 CUC/, 2-g rpynna (nuade-
TUYECKUN KOHTPOJb) — XuBOTHBIE co CUCJI, monyyaBiiue
uHcynuH HITX; 3-g rpynna — xuBotHble co CUC]I, noiy-
yasiue nHcynuH HITX u nanarnudnosun B no3e 0,1 Mr/kr B
TeueHue 4 Hell. B KOHIle aKcriepMMeHTa Y XKMBOTHBIX coOMpa-
Jlach CYTOYHAsl MOYa C TIOMOIIbIO METabOJIMYECKUX KaMep, B
KOTOpBI€ KMBOTHBIE IPEABAPUTEIHHO MOMEIIAINCh. 3aTeM
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MPOU3BOAMUIIACH OTMEHA Mpernapara, XUBOTHBIE BBIBOIUINCH
W3 IKCIIEPUMEHTa, a TKaHb ITOYKU 3abupaach 1t MOpdoso-
TMYECKOW OlleHKU. BrImomHsack cBeroonTudyeckass MUKpPO-
ckomusl mapadHOBBIX CPE30B, OKPAUIEHHBIX T€MaTOKCUIN-
HOM ¥ 303UHOM M PAS-peakimmeit. CTaTUCTUYECKYIO 3HAYM-
MOCTb Pa3jIMYMi M B3aUMOCBS3€M OLIEHUBAJIU C ITOMOILIBIO
CTaHIAPTHBIX METOIOB HETIApaMETPUIECKOI CTATUCTUKM.

PesymbraTel. Cpesbl OUeK KOHTPOJIBHBIX KPBIC, OKpa-
IIEHHBIX TEMAaTOKCWJITHOM Y 503MHOM, UMENH KJIACCUYECKYIO
CTPYKTYpy TIOYeuHO! TKaHU. B cBolo ouepenp B rucronoruye-
CKUX Tperaparax moyeK KpbIC U3 TPYIITbl MHCYJINHA UMETUCh
BbIpaXXeHHBI KOPTUKAIBHBIN TJIOMEPYJIOCKIEPO3, TpoJude-
pauys Me3aHTHMaJIbHBIX 3JIEMEHTOB U YacCTUYHOE CyXXeHue
npoctpaHcTB boymeHa. B Gosbliieii YacT MpOKCHMAaJIbHBIX
WU3BUTBHIX KaHAIBLIEB HAOMIONATUCh Ype3MepHasl TUIEePTPO-
¢us, Bakyonuzanus M NMUKHOTHYECKuUe siapa. [louku Kpeic,
MOJTyYaBIINX JANarinudIOo3uH U WHCYJIUH, UMETU MEHBIIYIO
BBIPAKEHHOCTb IET€HEPATUBHBIX TIPOLIECCOB MO CPABHEHUIO C
TPYIIION KPBIC HA MHCYIMHE. MHOTHE MOoYeYHbIe KITyOOUKU
WMeJT TIOBBILIEHHYIO KJIETOYHOCTh C HOPMAJIbHBIMU TPO-
ctpaHcTBaMu boymeHa, B TO BpeMs Kak B TPOKCUMAJIbHBIX 13-
BUTBIX KAHATbIIaX HAOJIOAATMCH CIa00BBIpAKeHHAST BAKYOJIH-
3a1usl, OTAEbHbIE TMKHOTUYECKUE SIAPa U MEHbLIAsT TUTIEP-
Tpodusl KaHaIbLEBOTO 3nuTenus. B rpymme Kpeic, momy4yas-
mmx uHcynuH HIIX, B cpe3ax modek MMeIMCh TMPU3HAKU
nrddy3HOTO pacIIMpeHrst ME3aHTHS C ero Mponudepaleit u
PAS-nonoxuTenbHbIM MaTpukcoM. B To BpeMsi Kak B rpyrire
Janardao3uHa OTCYTCTBOBAIYM MPU3HAKY PACIIMPEHUS Me-
3aHTUS, AHAJIM3 JAHHBIX 110 CTEMEHU TJIOMEPYIOCKIIepo3a Mmo-
Kazaj 3HauYMMBbIe Pa3INurs MEXIy IPYIION KPBIC, MOJTyYaB-
WX Manariaudao3uH, U TPYIION KPbIC, MOMTyYaBIINX UHCY-
aun HITX — 0,5 (0,4—0,6) u 1,1 (1,0—1,2) cOOTBETCTBEHHO
(p=0,005). Kpome TOro, BBISIBIIEHO 3HAUMMOE pa3In4yue IO
TJIOLIAY ME3aHTUST MEXIY TPYIIIoii nanariudio3nHa v Tpym-
oii uHcyHa — 28% (23—32) u 37% (33—41) cooTBETCTBEH-
Ho (p=0,0082). I1pn aHanm3e mokaszaTejeil albOyMUHYPUU B
HCCIIENYEeMBbIX TPYTIIaX BbISIBIEHBI 3HAYMMbBIE DAY MEXKITY
TPYIIION MOHOTEPAMU WHCYIUHOM U TPYMIOW KpPBIC, MOy~
YaBIIUX Aanariandao3ud u uHeynuH, — 91,8 mr/24 cyrt (74,1—
108,5) mpotus 50,9 mr/24 cyt (41,3—60,2); p=0,012.

BoBompbl. JIleueHne manarmdio3nHOM 3aMeIsIeT TIporpec-
CHPOBaHUeE ITIOMEPYJIOCKIIEPO3a U YMEHBIIIAeT CTETIeHb eT0 BbIpa-
>KEHHOCTH, a TAKXKE YPOBEHb SKCKPEIMU AJTHOYyMUHA C MOYOIA, UTO
MOXKET CBUIIETEILCTBOBATH O HE(PPOIIPOTEKTUBHBIX CBOMCTBAX.

KJIIOYEBBIE CJIOBA

HMHrn6utopbl HATPUI-TJIIOKO3HBIX KOTPAHCIIOPTEPOB
2-T0 TUTIA; 9KCIIEPUMEHTAIbHBIN CaxapHbIii 11abeT 1-ro Thna,
Mopdosorus moyex; nanaranua03uH.
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ROLE OF P38 MAPK PATHWAY IN APOPTOSIS
INDUCTION BY SATURATED FATTY ACID
IN HUMAN PANCREATIC B-CELLS

J. Sramek, V. Némcova-Fiirstova, K. Balusikova,
P. Daniel, M. Jelinek, ). Kovar
Charles University in Prague, Czech Republic

Background. Pancreatic -cells failure and apoptosis in re-
sponse to chronically elevated concentrations of saturated fatty
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acids in blood was considered as one of the main causes of type 2
diabetes mellitus development. Although precise molecular
mechanisms of this process are still unclear, there are some indi-
cations that the p38 MAPK signaling pathway could be involved.

Aim, material and methods. Therefore, we tested the role of
p38 MAPK signaling pathway activation in apoptosis induction
by SA in human pancreatic B-cells NES2Y. Crosstalk between
p38 MAPK pathway activation and accompanying ERK path-
way inhibition after SA application was also tested.

Results. We have found that saturated SA at apoptosis-in-
ducing concentration (1 mM) activated the p38 MAPK signal-
ing pathway MKK3/6-p38 MAPK-MAPKAPK-2 and inhib-
ited the ERK signaling pathway c-Raf~MEK1/2-ERK1/2.
The inhibition of p38 MAPK expression by siRNA silencing
had no significant effect on cell viability or the level of phos-
phorylated ERK pathway members after SA administration.
The inhibition of p38 MAPK activity by the specific inhibitor
SB202190 resulted in noticeable activation of ERK pathway
members after SA treatment but in no significant effect on cell
viability. p38 MAPK overexpression by plasmid transfection
produced no significant influence on cell viability or ERK path-
way activation after SA exposure. The activation of p38 MAPK
by the specific activator anisomycin led to apoptosis induction
similar to application of SA (PARP cleavage and caspase-7, -8,
and -9 activation) and in inhibition of ERK pathway members.

Conclusions. We demonstrated that apoptosis-inducing
concentrations of SA activate the p38 MAPK signaling pathway
and that this activation could be involved in apoptosis induction
by SA in the human pancreatic 3-cells NES2Y. However, this
involvement does not seem to play a key role. Crosstalk between
p38 MAPK pathway activation and ERK pathway inhibition in
NES2Y cells seems likely. Thus, the ERK pathway inhibition by
p38 MAPK activation does not also seem to be essential for SA-
induced apoptosis.

KEYWORDS

p38 MAPK; ERK; fatty acids; pancreatic beta-cells; apop-
tosis; NES2Y.
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POADb P38 MAPK B PETYASAALLMU AMNOINTO3A
HACBILLEHHbBIX XKMPHbIX KUCAOT B B-KAETKAX
MNOAXEAYAOYHOM XEAE3bl

J. Sramek, V. Némcova-Fiirstova, K. Balusikova,
P. Daniel, M. Jelinek, J. Kovar

Kapaos Yrusepcutet [Nparu, Yexus

Beenenne. CHuxeHre GyHKIMOHATBHOW aKTUBHOCTU U
anonTo3a [B-KJIeTOK TOMKETyJOYHON >Xelle3pl B OTBET Ha
CTOIKOE TIOBBILIEHNE KOHIIEHTPAIIUUA HACBHIIIEHHBIX XXUPHBIX
KUCJIOT B KPOBY paHee pacCMaTpUBAaJIOCh B KAUeCTBE OMHOM 13
OCHOBHBIX TIPUYMH Pa3BUTHSI caxapHOTO aAnabeTa 2-To THUTIA.
XoTsI TOUHBIE MOJIEKYISIPHBIE MEXaHU3MBI 3TOTO TIpolLiecca 10
CHUX TIOp HEe U3BECTHBI, €CTh JAHHBIE O BaXHOU posn Kackajaa
p38 MAPK.

Ilenb, maTepuan u MeTonpl. B HallleM uccienoBaHuu ObL1a
npoBeaeHa olieHKa poiu p38 MAPK kackamHoro mytu B ak-
THUBALIMY antoNTO3a SA 3-KJIETOK IMOIKETYIOYHOMN Xele3bl de-
noBeka NES2Y. Takke nzyueHa B3aMOCBSI3b MEXXITy aKTHUBa-
mueit kackana p38 MAPK u uarn6uposanunem mytu ERK mo-
cjie HaHeceHus SA.
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Pesynpratel. Hamu ObUTO BBISIBIEHO, YTO HACHILIEHHBIE
SA 1mpu KOHIIEHTpalluM, MHAyLUpyolei amonto3 (1 MM),
aktuBupyeT p38 MAPK curnanpHbiM Kackagom MKK3/6 —
p38 MAPK - MAPKAPK-2 1 uaru6upyer ERK curnanbHblii
mytb C-Raf—» MEK1/2 -» ERK1/2. UHru6upoBaHue sKkcmpec-
cun MAPK p38 mo muPHK raymmureneit He okazaino cyiie-
CTBEHHOTO BIMSTHUSI HA XM3HECTTOCOOHOCTh KJIETOK WJIN yPO-
BeHb (ochopunrpoBaHHbIX KoMmoHeHTOB ERK. MHrn6upo-
BaHue aktTuBHOCTU p38 MAPK crienmduyeckum mHrnomro-
pom SB202190 mpuBesno K 3aMeTHOI aKTMBAallMM KOMIIOHEH-
toB ERK mocne mpumeHnenust SA, HO He 0Ka3alio CyIIeCTBEH-
HOTO BIMSHUS Ha XW3HECIIOCOOHOCTh KIeToK. [locne
BO3MENCTBUSI SA Ha M3OBITOYHYIO KCIIPECCUIO TUIA3MUITHOM
TtpaHchekuueit p38 MAPK He mao cyiecTBeHHOTO BIMSHUS
Ha XW3HECTTOCOOHOCTh KJIeTOK WM akTuBaumio myth ERK.
AxTuanus p38 MAPK cnennguyeckuM akTMBaTOpOM aHU-
30MUIIMH NIPUBENIO K UHIYKIIMU aroNTo3a aHAJIOTUYHO TIPU-
MeHeHUI0 SA (PARP pacmenienuss u kacmasbl-7, -8, -9 u
aKTWBAILIM1) U B MHTMOMPOBaHHBIX KoMITOHeHTax ERK.

BoiBoapl. MBI moKa3anu, 4TO aroITo3-UHIYLMPYIOIINE
KoHIeHTpauuu SA aktuBupyioT p38 MAPK kackan u uto ata
peaxiysi MOXeT BIUSITh Ha MHIYKITUIO artonTo3a SA B 4eJloBe-
yeckux [-kinerkax NES2Y nmomkenymnouHoii xene3bl. Tem He
MEHee ero yyacTuhe, BO3MOXHO, HE UTPaeT KITIOYEBYIO POJIb.
BrionHe BeposITHO cylleCcTBOBaHME AKTUBHOTO B3aMMOJEH-
ctBust Mexny p38 MAPK kackamom u komronentamu ERK
myt TopMmoxkeHus B KieTkax NES2Y. Takum ob6pazom, UHTH-
oupoBanue ERK kackana p38 MAPK He nmeeT cTob BaXXHO-
ro 3HaYeHUS 111 SA-MHIYLIMPOBAHHOTO aroINTo3a.

KJIFOYEBBIE CJIOBA

p38 MAPK; ERC; xxupHble KMCIOTHI; 6eTa-KJIETKH IO/~
KeJyInovYHO xese3bl; anmonTto3; NES2Y.
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RENAL DYSFUNCTION MARKERS IN PATIENTS
WITH DIABETES MELLITUS TYPE 1 AFTER
KIDNEY OR SIMULTANEOUS KIDNEY-PANCREAS
TRANSPLANTATION
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Objective. To examine kidney transplant dysfunction
markers in patients with diabetes mellitus type 1 (T1DM) after
kidney transplantation (KT) and simultaneous kidney-pancre-
as transplantation (SPK).
Material and methods. The study included 20 patients after
successful SPK (group 1) and 41 patients after KT (21 received
insulin pump therapy (group 2), 20 — multiple daily injections
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