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B nocaegnee Bpemsi Bce Oosbiiee 3HaYeHHe B (JapMAaKOKMHETHKE JIEKAPCTBEHHBIX
BelllecTB Npuaaercs 0eJKaM-TpaHCIopTepaM, Han0oJiee KIMHUYECKH 3HAYMMbIM U3 KOTO-
phIX siBJIsieTcs rimkonporenH-P (P-gp, ABCBI1 6esiok, MDR1), uto onpenensiercsi €ro mu-
POKoii cyOcTpaTHOI crienuUYHOCTHIO H JIOKATU3aLMell B OpraHu3Me.

B nccienoBanum in vivo Ha KpoJIMKax HeNMPsIMbIM HMMYHOTHCTOXHMMHYECKHM METO-
JAOM H3Yy4eHO BJIMsIHMe IVIMKBH/I0OHA HA dKcnpeccuio P-gp B TKaHAX Tolell KUIIKH, IeYeHH,
MOYeK M reMatrodHuedasnyeckom dOapbepe Ha (pOHe HOPMBI H IKCIIEPHMEHTAJIBLHOIO aJI-
JokcaH-uHAyuupoBanHoro CJI 2-ro Tuna. BBeaenue riimKBUI0HA HHTAKTHBIM KHBOTHBIM
B J03e 10 Mr/kr Mmaccbl He MPUBOAWJIO K U3MEHEHUSIM IKcnpeccuu P-gp B yKa3aHHBIX TKa-
HSIX, OJJHAKO COINPOBOKIAJOCH CHHKEHHEM YPOBHSI TOLIAKOBOMH IJIIOKO3bI KPOBH — JH/10-
reHHoro uuruouropa ABCBI1 Genka. OnucaHHble pe3yJibTaThl COXPAHSUINCH M HA 5-if 1eHb
orMeHbl npenapara. [locie 14-1HeBHOM (apMakoTepanuu rNIMKBUI0OHOM B a03e 10 mMr/kr
Maccehl AJVIOKCAaH-HHAYHHpPoBaHHOro CJ/[ 2-ro tuma Ha0/11012/10Ch BOCCTAHOBJICHHE CHH-
’KeHHO# Ha oHe maTosoruu sxcnpeccun ABCB1 0erka B TKaHAX Toliel KHIIKHU, MeYeHN
M MO0YEeK /10 YPOBHSI MCXOJAHBIX 3HAYCHHI, PH 3TOM HA0JI0JAJaCh HOPMAJIM3ALMS YIJIe-
BOAHOro o0MeHa. Ha 5-if JeHb 0TMeHBbI Tepanuyu BHOBb HMeJI0 MeCTO MHTHOMPOBaHMe JKC-
npeccuu P-gp B TkaHAX Toulell KUIIKK U edeHH. BepossTHO, yTO Hab/I01aeMoe CHHXKeHNe
Kkcnpeccuu riaukonporenHa-P Ha ¢gone CJ/l 2-ro tuma ObL10 CBA3aHO € yBeJMYeHHEM
YPOBHS IVIIOKO3bI M CHHKEHHEM KOHIEHTPAIMM HHCYJIMHA — JHAOT€HHOr0 HHIYKTOpa Oe-
ka-TpaHcnoprepa. Ha ¢one Tepanum riiukBuaoHoM HadaoAajJach HOPMAJIM3AUMA YrJie-
BOJHOI0 00MEHa M KaK CJIeJICTBHE BOCCTAHOBJICHHE CHUKCHHOH HAa (pOHE MATOJIOTHH JIKC-
npeccuu ABCB1 Gesika. Ha 5-ii 1eHb 0TMeHBI IpenapaTa BHOBb HA0J1101aJICS1 POCT YPOBHS
IJIIOKO3bl KPOBH M CHUKCHHE KOHLICHTPALMH HWHCYJHMHA, B pe3yJbTaTe BHOBb Ha0J101a-
JIOCh CHH2KeHUe YPOBHS IKcnpeccuu P-gp B TKaHAX TOLIeH KUIIKU U NeYeHH, a TaKKe TeH-
JACHIUS K CHUKCHUIO B IIOYKaX.

Knroueevie cnosa: cnuxonpomeun-P, 2niukeudon, caxapuulil ouabem 2-2o0 muna.

[To manueiM Becemupnoii Opranuzanuu MJIH 4YeJIOBEeK BO BCEM MHpE OOJbHBI
3npaBooxpanenust (BO3) m Mexnaynapon- nuabetom. Ha CJ] 2-ro Tuma mnpuxoautcs
Hoii Jluabernyeckoit denepaunu (IDF) 387 90% Bcex cmywyaeB nuabera B mupe. Ecmu
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yudecTb 175 MIIH HE TUArHOCTHUPOBAHHBIX, IO
nanubM IDF, ciiygaes CJI, craHoBHTCS SICHO,
4TO OTPOMHOE KOJHMYECTBO JIOACH HE IO-
JI03PEBAET O TOM, UTO 1uabeT y HUX Mporpec-
CHpYET B CTOPOHY Pa3BUTHS MO3HUX OCIIOXK-
HEHU, OJHUM M3 KOTOPBIX SIBJsieTcs Tuade-
tuueckass Hedpomarus ([AH). JIH ob6uapy-
xuBaetTcs y 25% Oonbubix CJ[ 2-ro Tumna,
IIPOrpeECCUPYET 10 KOHEYHOM CTAJMUH y 3HA-
YUTENbHOM YacTW MalUueHTOB M OrPaHUYH-
BAeT BO3MOXKHOCTHU (papMaKOTEpanuy camoro
nuabera. CoriacHO MOCHEIHUM KIMHHYEC-
KAM PEKOMEHJAIMSIM €IMHCTBEHHBIM IPOU3-
BOJHBIM  CYJIb()OHWIMOYEBHHBI, KOTOPBIN
MOYET OBITh HCIIONB30BaH 10 4-i cTaauu
xponuueckor 6oneznu nouek (XbBIT) (CKD
29-15 mur/mun/1,73 M2, TSOKEIIOC CHHIMKCHHE
CK®), BxmtountensHo, 6€3 KOPPEKTHPOBKU
JI03bI SIBJISICTCS TIIMKBHUIOH [ 1-4].

CJI 2-ro tuma ¢ npucyliMM €My IaTo-
JIOTHYECKUM KOMILUIEKCOM MPUBOJIUT K TTOJIU-
IparMasui, B YCIOBHUSIX KOTOPOM BOo3pacTaer
PUCK HEXENaTeNbHBIX JIEKapCTBEHHO-OIO-
CpeIOBaHHBIX B3aMMOJCHCTBUIA, B TOM YHUCIIE
U (hapMaKOKMHETHYECKHX, IJII KOTOPBIX BCE
Oorblliee 3HAUCHUE MpUIAeTCs OelKaM-TpaH-
crioprepaM, HamOojee KIMHUYCCKH 3HAYH-
MBIN U3 KOTOPBIX — FIUKONPOTENH-P. B ponun
PETYISATOPOB TOCIETHETO CIOCOOHBI BBICTY-
naTh Kak 3K30TCHHbIE COEAMHEHUS — JeKap-
CTBEHHBIEC Tperapara, Tak ¥ JHAOTCHHBIC, B
TOM YHCJI€ UHCYIUH (3HJIOTEHHBIN HHAYKTOD
P-gp) u rmoko3a (SHAOTEHHBIH UHTUOUTOP
P-gp), ypoBeHb KOTOPBIX Ha ()OHE HOPMBI U
Ha ¢one CJI 2-ro THMA CYIIECTBEHHBIM
obpasom otimyaercs [5].

eas uccaenoBanusi

W3yueHne BIUSHUS TJIMKBUIOHA Ha
OKCIPECCHIO TJIMKOMpPOTenHAa-P B TKaHAX
TOLIEH KHUIIKM, NEYEHH, IOYeK M KOpPbI
OOJIBIIUX TOJYIMIAPUI TOJIOBHOTO MO3Ta Ha
¢done Hopmsl 1 Ha ¢pone CJ] 2-ro Tuna.

Marepuajbl 1 METOIbI

HccnenoBanue ObLIO BBIMOIHEHO Ha 96
MIOJIOBO3PENBIX  KPOJIMKAX-CaMIlax TOPOIBI
[uammina, cpeaneir maccoit 3500-4500 .
JKuBoTHBIE WMeNnH HEOOXOAWMBIE BETEpH-
HapHbIE CBUJETEIbCTBA U COJAEPIKAINUCH B
CTaHJapTHBIX ycioBuAx BuBapus PI'BOY
BO Pa3I'MVY Munzapasa Poccun. PaGoty
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¢ 1abopaTOPHBIMH KUBOTHBIMU TPOBOIMIIH
B COOTBETCTBUM C IpaBWJIaMHu Jiaboparop-
HOM IpakTHKU (MpWil. K npukasy MunH3apas-
coupazsutust PO Ne 7081 ot 23.08. 2010 r.).

CornacHO 3ajayaM  3KCIEPHUMEHTA,
KPOJIMKH OBLIM pa3/ieeHbl Ha 6 TpyI.

KuBoTHble 2-i1 u 4-i1 rpynn Obun pas-
JleJIeHbl Ha JBe moarpynnel. B 1-i rpymme
(n=8) m3yuanu ypoBEHb SKCIPECCHH B TKa-
HSX TOLIEH KMILIKH, NE€YEHHU, MOYEK U KOPHI
OOJBIINX MOJYHIAPUI TOJIOBHOIO MO3ra Ha
¢dbone HOpMBI. BrIOOp TKaHel 00yCIOBICH UX
poOJBI0 B Iporeccax abcopOIMM, >ITMMHHA-
UM U paclpesieleHusl JIEKapCTBEHHBIX Be-
IIECTB, a TAaK)K€ MPEUMYILIECTBEHHOU JIOKa-
nu3anuedt P-gp. Bo 2-if rpynme (n=16) u3y-
qyanu BIUsSHHE TIUKBUAoHa (10 Mr/kr) Ha
skcripeccuto ABCB1 0Oenka B yKa3aHHBIX
TKaHsAX mocje 14-aHEeBHOTrO BBEICHHS IIpe-
napara (1-ast moarpynna n=8) u Ha 5-i JAeHb
ero oTMmeHsl (2-as nmoarpymnmna n=8). B 3-i
rpynmne (n=16) mogenuposanu CJI 2-ro tuna
U M3ydalH JKCrpeccuio P-gp B yKa3aHHBIX
TKaHax Ha ¢oue maronoruun (N=8). B 4-ii
rpymnmne npeasapurenabHo mozaenuposanu CJJ
2-ro tuna (N=32) u u3y4yaiu BIUSHUE TIUK-
Bugona (10 Mr/kr) Ha SKcmpeccuro Oelka-
TpaHcrnopTepa mnociie 14-gHeBHOW Tepanuu
CJI 2-ro tuna rnukBuaoHoOM (N=8) u Ha 5-i
JeHb ero otMensl (N=8). B 5-it rpymme (N=8)
U3ydald YPOBHH MHCYJIWHA ¥ TIFOKO3BI B JIH-
HaMMKE y WHTaKHBIX KPOJHMKOB, mocie 14-
JIHEBHOITO BBEJICHHS TJIMKBUJIOHA M Ha 5-i
JIeHb ero oTMeHbl. B 6-if rpynmne (N=16) usy-
YaJii yPOBHU WHCYJIMHA W TJIFOKO3bI Y HHTAK-
HBIX KpOJMKOB, Ha Gone CJI 2-ro Tuma, mo-
cie 14-nHeBHON Tepanuu rJIMKBUIOHOM U HA
5-11 leHb ero OTMEHBI.

CJl 2-ro Tuma MOAEIMPOBAIA OJHO-
KPAaTHOW BHYTPUBEHHON WHBEKLMEH CBEXKeE-
MPUTOTOBJIEHHOTO PacTBOpPa aIOKCaHaMOo-
Horujpara («Sigmay») B uutpaTHoMm Oydepe
(pH=4.,0) B no3ze 80 mr/kr maccel. KoHuen-
TpalMy UHCYJIMHA OINpeNessuId HaTOIlaK, Ha
10 u 45 munyTax, rirOKO3bl Hatomak Ha 10,
90 munyrax (120 munyTy 18 cepuid ¢ na-
TOJIOTHEH) TOCNIe TEPOpaTbHON TIFOKO3HON
Harpy3ku (3 1/kr). PaccuuThiBanyu rivkemMu-
yeckui (OTHOIIEHUE COJepX aHus Oa3alb-
HOM TJIOKO3bI K 0a3ajJbHOMY HHCYJIMHY B



«HAYKA MOJIOABIX (Eruditio Juvenium)»

KpOBH) U HMHCYJIMHOTEHHBI WHIEKCHI (OT-
HOIIIEHHE MNPHUPOCTa HMHCYJIMHA B KPOBU K
IIPUPOCTY TJIIOKO3bI B KpoBH Ha 10 MUHYTY
MOCJIe MEePOPaAIbHON TJIIOKO3HOW Harpys3KH)
(tabn.1, 3). CI 2-ro Tuma mOITBEpX Aaln
yepe3 30 qHEl Mo ypOBHIO TJIFOKO3bI HATO-
mak He Oosee 13,89 mmone/nm Ha doHe co-
XPaHEHHON CeKpenuu 0a3allbHOr0 WHCYIH-
Ha, KOHIEHTpAIMM  TOCTIPaHIUATHHON
TIIOKO3bI OTJIMYHOM OT 0a3allbHOM, CHHKEH-
HOMY WHCYJWHOTC€HHOMY HHJIEKCY M YpPOB-
HIO MHCYJIMHA Ha 45 MUHYTY IMOCJE TJII0KO03-
HOH Harpysku [5, 6].

ConepraHre TIIIOKO3bI (MMOJIB/JT) OIpe-
JEISUTA TIIFOKO30KCHIa3HBIM METOJIOM IIPH T10-
Mot HabopoB «Humany (I'epmanust), uHCY-
mvH (MKE]J]/MIT) — paqrionMMyHHBIM METOJIOM C
HCroNb30BaHMeM Habopa «Immunotechy» (Ye-
Xus1) B CHIBOPOTKE BEHO3HOM KPOBH — B IICH-
TPaILHON HAy4YHO-HMCCIIEIOBATENbCKOM J1abopa-
topuu (LTHWJI) PssI'MYVY. B kauectBe sxcnpec-
METO/Ia ONPE/IENICHUS] YPOBHS TJIFOKO3bI B IIEJb-
HOI KPOBH MCIOJIB30BATIN EKTPOXUMHIECKHI
rimokometp One Touch Ultra Easy [7].

Dkcmpeccuto P-gp ompenernsiu in Vivo
HENpsIMBIM UMMYHOTHCTOXUMUYECKUM Me-
togoMm B LIHWJI Psa3I'MY. [lns aToro kposu-
KOB BBIBOJMIIM U3 3KCIEPUMEHTA METOIOM
BO3JIYIITHOM SMOO0IHH.

l'ucronoruueckuii marepuan TMOJBEp-
raJii CTaHJAPTHOU 00paboTKe: TPOU3BOAMIIN
00e3BOKMBAaHUE B PACTBOpax HJTHUIOBOTO
CTIIHPTa BO3pACTaIOIe KOHIEHTPAINH, MPO-
CBETJISLTU KCUJIOJIOM, C TOCIEIYIOIIUM 3a-
kioueHneM B mnapadud. Ilepex peakiueit
MMMYHHOTO  OKpAaIllMBaHUs TPOU3BOIUIN
JIEMacCKHPOBKY aHTUTEHOB TKaHEH MOCpeIcT-
BOM HarpeBaHHs Ha BojsHOU Oane B 10 MM
uutpatHoMm Oydepe (pH=6,0), GokupoBanu
SHIOTEHHYIO TepoKcuaa3y 3%-HbIM pacTBO-
POM TIepOKCHIa BOJIOPOJA. 3aTeM UHKYOUpO-
BaJll Cpe3bl C TMEPBUYHBIMH aHTUTEIAMH
k P-gp (ABCBL1 antibody — middleregion,
100  wmxn  (Aviva Systems  Biology
ARP51326 P050, CIIA)) B pa3BeaeHuu
1:50 mo cranpaptHOil Meroauke. [Ins um-
MYHHOTO OKpAIlIMBaHUS WCIIOJE30BAIN TI0-
JUMEPHYIO0 CHUCTeMY JIETEeKIIMU C TEePOKCH-
nasHoii wmetkoil  («Leica Microsystemsy,
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I'epmanus). fnpa KiI€TOK JOKpalIMBaJIXA Ie-
MaTOKCHJIMHOM.

MuxkponpenapaT ¢ororpadgupoBain ¢
nmomoInpo nudpoBoit kamepsl Canon Power
Shot G5 npu ysenuuenuu B 400 pa3. B kax-
JIOM THCTOJOTMYECKOM Ipernapare OleHHBa-
mu 10 penpesenTatuBHbIX ydacTkoB (10 ¢o-
torpaduii). B nmampHelmeM wuH300paXkeHUs
AQHAIM3UPOBAIM C IIOMOLIBIO IPOTrPaAMMBbI AJIs1
aHajau3a U 00paboTKH IUGPOBBIX U300paKe-
Huil «Image J» u crnenuanpHO paspaboTaH-
HOTO JJIsi KOJMYECTBEHHOTO HMMYHOTHCTO-
xuMudeckoro ananusa miaruda «IHC Profi-
ler». VpoBeHb 3KCIpecCHH ONpEACIIN B
«+», IO UHTEHCUBHOCTH U IIJIOLIAJN OKPACKU
(«+++» — BBICOKasA, «++» — yMepeHHas1, «+»
— cnabas, 0 — oTcyrcTBHe 3Kcrpeccun). M-
TEHCUBHOCTb OKPACKU «IHaMUHOOCH3HUINHA
OLICHUBAJIM KOJIMYECTBEHHO B JMAla3oHE OT
0 (uepnoe) o 255 (6enoe).

[TonydeHHblE SKCIIEPUMEHTAIbHBIE JIaH-
Hble ObUIM  TOABEPTHYTHl  MaTEMaTHUKO-
CTaTUCTHYECKOW 00pabOTKEe C HMCIOJIb30BaHU-
em oducHoro nakera «Microsoft Office XP» u
nporpamm Statistica 8.0. u IBM SPSS Statis-
tics 20. Xapakrtep pacmpeneieHusi IaHHBIX
olieHMBaM 1o kputepuio lanupo-Yunka.

Jns  uccrnegoBaHUS —CTaTUCTUYECKOU
3HAYMMOCTH U3MEHEHUN YPOBHEN WHCYJIMHA,
TJIIOKO3BI U CBSI3aHHBIX C HUMHU HHJIEKCOB, B
Clly4ae HOpPMaJbHOTO paclpe/esieHus IaH-
HBIX, IPOBEPKY HYJIEBOW THIOTE3bI B CEPHSIX,
COCTOSIMX OoJiee YyeM M3 ABYX 3aBUCHUMBIX
TPy, BHIMOJIHSUIA AUCIIEPCHOHHBIM aHaIH-
30M (ANOVA) noBTopHBIX m3MepeHuid. [l
OLICHKH T0Ka3aTeslel, pacipeleseHue KOTo-
PBIX OTIMYAJIOCh OT HOPMAJIBHOTO, MpUMe-
Hsau kpurepuii @puamana. B kauectBe Me-
TO/IOB MHO>KECTBEHHBIX CPAaBHEHUH HCIOJIb-
30BajJl TMapaMeTPUUECKHi W HemapaMmeTpH-
YeCKMi BapuaHThl KputTepus Hproomena-
Kelinca, COOTBETCTBEHHO.

[IpoBepKy CTAaTUCTUYECKON 3HAYUMO-
CTH ISl TApaMETPUYECKUX TAHHBIX B CEPHH,
COCTOSIIIEH U3 JBYX 3aBUCHUMBIX TPYIII, MPO-
BOAWIM TMapHbIM KputepueM CThIOJEHTA.
Jns oueHku mokaszaTenel, pacrpeneieHue
KOTOPBIX OTJINYAJIOCh OT HOPMAaJIbHOTO HpHU-
MEHSJIN KPUTEPUH Y MIIKOKCOHA.
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Jlns MaHHBIX, WMEIOIIUX HOPMAaJIbHOE
pacmpezieJieHue,  pPacCUMTBHIBAIM  CpeIHee
apudmerndeckoe 3Hauenue (Mean) u craH-
naptHoe oTkioHeHue (SD). [lnsg maHHBIX,
UMEIOIINX PacIpe/ieieHHe OTIMYHOE OT HOp-
MaJIbHOTO, paccuuThiBaK Menuany (Median),
BEpXHUIA ¥ HIKHUH KBapTiiH (1g; uq).

W3yueHue CTaTUCTUYECKON 3HAYUMO-
CTH M3MEHEHHI SKcnpeccuu P-gp mpoBOaHIN
HenmapaMeTpuueckuMu Meronamu. s mpo-
BEPKH HYJEBOW THUIOTE3bl HCIOIb30BAIH
kputepuii Kpyckana-Yomiauca, B KadecTBe
METO/Ia MHO>KECTBEHHOTO CpaBHEHHs IpU-
MEHSUIM HelapaMeTPUYEeCKHil BapuaHT KpH-
tepusi Heromena-Keiica.

s onucaHusi JaHHBIX HCIOIb30BAIIN
moay (Mode) u pasmax Bapuanmu (Range
(R)), a Taxke meauany (Median) u BepXxHHit
u HikHUNA kBaptuin (1g; uq).

Pe3yabTaTsl M X 00Cy:KIeHUE

[Ipu BBeneHUM TIMKBHIOHA B J103€
10 Mr/kr maccel 14-1HEBHBIM KYpCOM  BBISIB-
JICHO CTaTUCTUYECKU JOCTOBEPHOE CHIYKEHUE
CPeIHMX 3HAYEHUH TIIOKO3bI HATOIIAK MOCTe
14 nueit BBemenuss Ha 17,4% (p<0,05),
coxpasstomvecs cHuwkeHHbIMU Ha 20,74%
(p<0,05) u Ha 5-ii neHH OTMEHBI Mpemapara
(trabm. 1). B ycnoBUSIX CHUXCHHS YpPOBHS
SHAOTeHHOro MHruburopa P-gp — rioko3sl,
MPEIoIaraioch, 4T0 OyJIeT Ha0I0AaThCs
unaykuus P-gp. OpHako yka3aHHOTO siBje-
HUS He mpoucxonwino. OIkcrpeccus P-gp
B TKaHAX TOIIEH KHILIKH, MEYSHH, IOYeK
U reMarodHIedaIndeckoM Oapbepe TOJIOB-
HOTrO Mo3ra mocie 14-THEeBHOrO BBEACHUS
[JIMKBUJOHA MHTAKTHBIM KPOJIMKaM U Ha 5-i

JICHb €r0 OTMEHBI OCTaBaJlaCh 0€3 U3MCHEHU I
(tabm. 2, 5).

Tabmura 1

H3menenusn yposHeil UHCYIUHA U 2/TIOKO3bl ROCTIE 66C0CHUA 2TUKBUOOHA
(10 m2/k2) na gpone nopmoi(Mean=SD unu Media (lq; uq))

M3yuaemble mapamMeTpsl Ucxonnble 3HaU€HUS

14 nueii BBenenus 5-if 1eHb OTMEHBI

(n=8) TJIMKBHOHA TIIMKBHOHA
(n=8) (n=8)
I'1r0K03a HaToI[aK, MMOJIE/TI 5,69 +0,95 470 + 1,361 451 + 1,151
Wucynun Haromrak, MkEJl/mn | 2,83 (1,92; 4,77) 4,68 (3,7; 5,06) 4,28 (3,63; 6,51)
I'MUKeMUYECKHUI MHIEKC 2,07 £ 1,09 1,03+0,21 1,00 + 0,47

WHCyJIMHOIN€HHBIM HHIEKC

0,66 (0,33;1,53)

4,18 (1,16; 16,37)

1,15 (0,23; 2,17)

Wucynun 45 mun, MkEJl/Ma

14,54 (10,10; 19,19)°

5,51 (3,05; 17,56)

9,71 (7,56; 11,56)°

I'mroxo3a 90 MuH, MMOJIB/JT

9,11 +4,16°

8,88 +4,43°

6,78 + 1,83%

Ipumeuanue:®- yposenn 3Haunmoctu <0,05 (p<0,05) 1m0 CpaBHEHHIO CO 3HAYEHHSAMH Oa3aabHOMN
TJIFOKO3Bl B COOTBETCTBYIOIIEM Neprone (MCXonHble 3HaueHus, 14 nHel BBeAeHHs TIMKBHUIOHA, 5 IE€Hb

OTMCHBI);

‘- yposens 3naummoctu <0,05 (p<0,05) Mo cpaBHEHHIO CO 3HAYEHUAMH 0a3aIbHOTO MHCYIMHA B
COOTBETCTBYIOIIEM Iepuoie (MCXOAHbIC 3HaUeHuUs, 14 THEW BBeACHUS TIUKBUIOHA, 5 1€HH OTMEHEI);
1
- ypoBeHb 3HaunMocTH <0,05 (p<0,05) mo cpaBHEHUIO C UCXOAHBIMUA 3HAUYCHUSIMHU

Tabmumna 2

Dxcnpeccus 6 «+» enukonpomeuna-P ¢ mxkansax Kpoiukoe nocie 66¢0eHus 2IUKGUOOHA
(10 me/k2) na pone nopmot (Mode (R)/Media (Iq; uq))

Opran

KonTtpons (MHTaKTHBEIE

kposnkn) (N=8)

14 nueii BBenenus
riukBuioHa (N=8)

5-if 1eHb OTMEHBI
riaukBuoHa (N=8)

Tomas kumka

202 (2:2)

2002 (2:2)

2002 (2:2)

Teuens 202 (2:2) 212 (2:2) 2(0)2 (2;2)
Touxa 1(0)/1 (1;1) 1(0)/1 (1;1) 1 (0)/1 (1;1)
Mosr 2002 (2:2) 2002 (2:2) 20012 (2:2)

IIpumeuanue: CTAaTUCTUYECKU JOCTOBEPHBIX U3MEHEHUI HE 0OHAPYKEHO.
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Ha ¢one CJ] 2-ro tuna (tabn. 3) Ha-
OJII0JIaTIOCh  CTaTUCTUYECKH  JIOCTOBEPHOE
CHIDKCHUE YPOBHSI MHCYJWHA Ha 45 MHUHYTY
Iocje TJOKO3HOM Harpy3ku Ha 47,5%
(p<0,05) mo CpaBHEHHIO C MCXOJHBIMU 3Ha-
yeHussMu. Ha ¢one 14-aHEBHOTO BBEIEHUS
TIMKBU0HA KUBOTHBIM ¢ CJ 2-ro Tuma Ha-
OJI0JIaTIOCh  CTaTUCTUYECKH  JIOCTOBEPHOE
yBEJIMUEHUE YpOBHS MHCYyiIMHa Ha 142,82%
(p<0,05) Ha 45 MuHYTY mOCJI€ TIIFOKO3HOM
Harpy3Ku IO CPaBHEHHMIO CO 3HAUYCHMUSIMU Ha
¢one CJ[ 2-ro Tuma M €ro BOCCTAHOBJICHHUE
JI0 YpPOBHS MCXOJHBIX 3HaueHuil. Ha 5-i
JIeHb OTMEHBI TJIMKBHUJIOHA MMeJla MECTO TEeH-
JeHIMs K cHKeHuto (p>0,05) ypoBHS HHCY-
nuHa. Taxke HaOMIOAANOCh CTaTUCTUYECKH
JIOCTOBEPHOE YBEITUYCHUE YPOBHS TJIFOKO3BI
Haromak Ha ¢pone CJI 2-ro tuma Ha 29,07%
(p<0,05) u Ha 5-if 1eHb OTMEHBI Tpernapara
Ha 30,67% (p<0,05) mo cpaBHEHHUIO C UCXO/I-
HBIMHU 3HA4YEHUSIMU, COOTBETCTBEHHO. [locie
14-nHeBHOTO BBEACHUS TIMKBHIOHA HAa (JOHE
CJl 2-ro Tuna ypoBEeHb TOIIAKOBOU TIIFOKO3bI
HopmanuzoBaics (| #a 19,26% (p<0,05) mo
CpaBHEHHIO co 3HadeHWsMH Ha (oue CJ[ 2-
ro tuna). Ha ¢one CJ] 2-ro tuna nHabmrona-

JIOCh CTATHUCTUYECKHU JOCTOBEPHOE yBEIH4e-
HHUE YpOBHA INIOKO3bl Ha 90 MuHYTY Ha
142,64% (p<0,05) u Ha 120 MuHyTy Ha
153,91% (p<0,05) mocme TIOKO3HOW Ha-
IPY3KH MO CPAaBHEHUIO C MCXOJHBIMU 3HaYe-
HUsAMU.  3adukcupoBaHa  HOpMalU3alUs
YPOBHSI TJIIOKO3BI 1Tociie 14-1HEeBHOTO BBejIe-
Hus rvkBuaoHa Ha ¢oHe CJI 2-ro tuma (Ha
90 MuHYTY moOcCI€e TIIOKO3HON HAarpy3ku | Ha
54,49% (p<0,05), ma 120 muHyTy | Ha
58,39% (p<0,05) mo cpaBHEHHIO CO 3Haue-
Husmu Ha ¢one CJ[ 2-ro tuna). Ha 5-i neHp
OTMEHBI Tpernapara HaOJIOJAJICS POCT KOH-
LEeHTpalMu TI0Ko3bl Ha 90 MuHyTy Ha
131,94% (p<0,05) mo cpaBHEHHIO C HCXO/I-
HbIMU 3HaueHusMH, Ha 120 MuHYTY nocie
riaroko3Hoi Harpysku Ha 100,43% (p<0,05)
[0 CPaBHEHUIO C UCXOAHBIMHU 3HAYCHUSIMHU U
Ha 89,71% (p<0,05) mo cpaBHEHHIO 3a 3HA-
yeHUsIMU Ha (poHe 14-THEBHOM Tepanuu M-
KBHJIOHOM. BBISBICHO CTaTHCTHYECKH JOC-
ToBepHOE cHIbKeHue (P<0,05) uHcynuHOreH-
Horo nHaekca Ha ¢pone C/I 2-ro Tuma u Ha 5-
i JeHb OTMEHBI TJIMKBUJOHA, IOKa3aTelb
BOCCTAHABIIMBAJICS TOJNbKO mocie 14 nHei
BBeJleHUs Mpenapata Ha pone CJ] 2-ro Tuna.

Tabnuua 3

H3menenusn ypoeneit uncyiuna u 2ioko3uvt nocie mepanuu CJ/] 2-20 muna 2iukeudoHom
(10 me/k2)(Mean+SD unu Media (lq; uq))

Ucxonublie 3HaueHus Ha QoHe 14 nueii BBeeHUS 5 1eHb OTMEHbI
N3y4aemblie
HapaveTphi 3Haq_eHm Cla 2-r_0 THIIA IJIMKBUJIOHA Ha (1)i)He TJIMKBUJIOHA HA (b_OHe
(n=8) (n=8) CJ1 2-ro tuma (n=8) CJ1 2-ro tuma (n=8)
I'1r0K03a HATOIIAK, 6,88 8,88 7,17 8,99
MMOJIB/IT (5,52; 7,68) (7,77; 9,86)* (6,91; 7,85)? (7,80; 9,67)*
WucynwH HaToIIAK, 6,58 5,55 6,2 5,67
MKEJl/Mn (4,83; 7,36) (5,08; 6,31) (5,03; 7,45) (4,92; 5,98)
I'mukemuueckuit 1,1235 1,5391 1,2275 1,5983
HHJIEKC +0,382 +0,391 +0,3729 +0,335
WucynmHOTEeHHBII 0,6841 0,0215 0,3319 -0,0163
HHJICKC (0,3923; 2,6016) | (-0,0904; 0,0438)" (0,151, 0,6017) (-0,0676; 0,255)"
WucynuH 45 muH, 16,59 8,71 21,15 10,02
MKEJl/Mn (13,05;28,10)° (6,70; 10,03)" (16,02; 25,38)" (8,67; 20,46)°
I'mroko3a 90 muH, 7,20 17,47 7,95 16,70
MMOJIB/TT (5,87; 8,22)*" (16,08; 18,49)** (7,36; 8,92) *"? (15,02; 18,58) **
I'moxo3a 120 muH, 6,90 17,52 7,29 13,83
MMOJIB/IT (5,46; 7,62) (16,38; 18,84)** (6,94; 8,05) (12,13; 18,31) **+23

Ipumeuanue:

% yposens 3naunmoctr <0,05 (p<0,05) 10 CpPaBHEHMIO CO 3HAYCHHAMHU 0a3aIbHON TTIOKO3BI B CO-
OTBETCTBYIOIIEM Tiepuojie (ucxomausie 3uadeHus1, CJ] 2-ro tuma, 14 gHe#t BBeneHUs TIUKBUAOHA HAa (OHE
C/1 2-ro Tuma, 5 1€Hb OTMEHHI);
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B ypoBens 3HaunMoctr <0,05 (p<0,05) mo cpaBHEHUIO CO 3HAYEHHUSAMH TIIOKO3bI Ha 120 MuHYTY
MocJIe TIOKO3HOM HAarpy3KH B COOTBETCTBYIOLIEM nepuoje (ucxoausle 3uadenusi, CJI 2-ro tuna, 14 nuei
BBeIeHMS TTMKBHIOHA Ha poHe CJ] 2-ro Thma, 5 1eHb OTMEHBI);

‘- yposenp 3Haummoctu <0,05 (p<0,05) Mo CpaBHEHHIO CO 3HAYECHUAMH GA3aIBHOTO MHCYIHMHA B
COOTBETCTBYIOIIEM Tieproae (ncxoanslie 3nauenusi, C/1 2-ro tuna, 14 nHel BBeleHHUs TMTMKBUAOHA HA (oO-
He C/I 2-ro tuma, 5 1eHb OTMEHEI);

'~ ypoBens 3HaunmocTH <0,05 (p<0,05) 110 CPABHEHHMIO C HCXOHBIMU 3HAYCHUAMH;

— ypoBenb 3HaunmMocTH <0,05 (p<0,05) o cpaBHeHuIO co 3HaYeHusMu Ha Gone CJ] 2-ro Tumna,

3~ ypoBens 3uaunmoctu <0,05 (p<0,05) MO CPABHEHHMIO CO 3HAUCHHSAMH TOCIe 14 Hel BBeCHMS

TIMKBHIIOHA KpoiukaM Ha ¢oHe CJI 2-To Thumna

14-nueBnass Tepanuss CJ| 2-ro Tuna M0YKaX, €r0 YPOBEHb B YKa3aHHOM OpraHe Ha
[VIMKBUJOHOM TIPUBOAMIA K YBEIHMYEHHUIO 5-ii eHb OTMEHBI TJMKBHJIOHA CTATHUCTUYE-
(p<0,05) skcrnpeccun P-gp B TKaHsAX TOIICH cku 3HaunMo He m3menmics (P>0,05). B re-
KHILKY, TI€YCHH U TOYEK U €€ BOCCTAHOBJIE- MaTodHIe(haTnueckoM Oapbepe TOJIOBHOTO
HUIO JI0 YpPOBHS WCXOJHBIX 3HAYCHUH B MO3Ta JJOCTOBEPHBIC M3MEHEHHUSI IKCIPECCHH
rpynne koHTpoisi. Ha 5-if neHb OTMeHBI P-gp B u3ydaemble CpOKM HE HAOIIOAAIUCH
npenapara BHOBb Ha0JIl0/1aJ0OCh CHU)KEHUE (Tabn. 4, 5). IlomyyeHHblE U3MEHEHUS SKC-
(p<0,05) skcrpeccun P-gp B TKaHsx ToIEi npeccun ABCBI1 0Oenka, BUANMO, CBSI3aHBI C
KUAIIKA ¥ TIedeHn. HecMoTps Ha TEHIEHITHIO M3MEHEHHUSMU YPOBHEH €ro SHAOTCHHBIX pe-

K cHmkeHuto skcrpeccun ABCBI Genka B T'YJISITOPOB — MHCYJIMHA U TIIOKO3BI.
Tabnuna 4

Axenpeccusn 6 «+» enukonpomeuna-P ¢ MKanax KpoauKkos nocie 66e0eHus 2iuKeUOOHA
(10 m2/k2) na pone annokcan-unoyuyuposannozo C/1 2-20 muna (Mode (R)/Media (Iq; uq))

KOHTDOME CJ1 2-ro Tuna 14 nueii BBeneHus 5-1i JeHb OTMEHBI TIIHKBUIOHA
Opran (nT:'pg) (n=8) IIMKBHUJIOHA HA (poHE Ha one CJI 2-ro Tumna (N=8)
CI 2-ro tuma (n=8)
Tomas kumka | 2(1)/ 0()/ 2 (0)/ 1(1)
2 (2:2) 0 (0;1)* 2(2;2)2 1(0; )2
Ileyens 2(0)/ 1(1)/ 2 (1)/ 1(1)/
2 (2:2) 1(1:1)* 2 (2;2)° 1(1;1)"3
ITouka 1 (0)/ 0 (1)/ 10 0(1)
1(13;1) 0 (0;0,5)* 1(0;1) 0(0;1)
Mosr 2(1)/ 2(0)/ 2(0)/ 2(0)/
2(2;2) 2 (2;2) 2 (2;2) 2 (2;2)

Ipumeuanue:
L. yposens 3naunmMoct <0,05 (p<0,05) MO CPABHEHHIO C HCXOXHBIMH 3HAYCHHSAMI;
- ypoBenb 3Hauumoctu <0,05 (p<0,05) mo cpaBHeHHIO O 3HaUeHUsIMU Ha ¢one CJI 2-ro Tuma;
3- ypoBens 3uaunmocty <0,05 (p<0,05) MO CPABHEHHMIO CO 3HAUYCHHSAMH TOCHe 14 IHEH BBEICHMS
TJIMKBUAOHA KposiukaM Ha ¢pone C/l 2-ro Tuna
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Tabmumna 5

Hmmynozucmoxumuueckan kapmuna yxcnpeccuu 2nuxonpomeuna-P (<400 pa3)
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Ilpumeuanue:

1 — be3 nepBUYHBIX aHTHUTEI B TKAHSAX WHTAKHBIX KPOJIUKOB;

2 — C mepBUYHBIMH aHTHUTENIAMH (TPYIIIa KOHTPOJIS) B TKAHAX HHTAKHBIX KPOJIHMKOB;
3 — 14-nHeBHOE BBEJCHHE ITIMKBHI0HA HA ()OHE HOPMBEI;

4 — 5-ii IeHb OTMEHBI TIMKBHIOHA Ha ()OHE HOPMBI;

5 — annokcan-unaynupoBanubiii C/I 2-ro Tumna;

6 — 14-mHeBHas Teparus TIUKBHIOHOM Ha (hoHe aimokcaH-nHAyImpoBanHoro CJI 2-ro Tuma;
7 — 5-ii IcHb OTMEHBI MIMKBUIOHA Ha (JOHE aJUTOKCaH-uHAyIMpoBanHoro C/I 2-ro tumna
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GLIQUIDONE INFLUENCE ON THE P-GLYCOPROTEIN EXPRESSION
ON THE BACKGROUND OF NORM AND EXPERIMENTAL
ALLOXAN-INDUCED DIABETES MELLITUS TYPE 2

E.N. YAKUSHEVA, D.S. TITOV
Ryazan State Medical University, Vysokovoltnaya str., 9, 390026, Ryazan, Russian Federation

In recent years in the pharmacokinetics of drugs more and more importance is attached
to proteins-transporters, most clinically significant of which is the P-glycoprotein (P-gp,
ABCBI protein, MDR1), due to its broad substrate specificity and localization in the body.

In in vivo study at intact rabbits and rabbits with experimental alloxan-induced di-
abetes mellitus (DM) type 2 the effect of gliquidone on P-gp expression in jejunum, liver,
kidney and blood-brain barrier was investigated by indirect immunohistochemistry me-
thod. Gliquidone administration (10 mg/kg) did not lead to changes of P-gp expression at
intact rabbits, however, was accompanied by a decrease in the level of fasting blood glucose
— endogenous inhibitor of the ABCBL1 protein. These results were maintained on the 5th
day of drug withdrawal. 14-days gliquidone therapy (10 mg/kg) of alloxan-induced diabetes
type 2 showed restoring expression of ABCB1 protein in jejunum, liver and kidney reduced
on the pathology background to the level of intact rabbits, while there was normalization of
carbohydrate metabolism. On the 5th day of gliquidone withdrawal inhibition of P-gp ex-
pression was occurred again in jejunum and liver. It is likely that the observed decrease in
the P-gp expression on a background of diabetes type 2 was associated with an increase
glucose levels in blood and decrease insulin concentration — endogenous inducer of trans-
porter protein. In the therapy by gliquidone normalization of carbohydrate metabolism
and as a consequence restoring of declined on the background of the pathology ABCB1
protein expression were observed. On the 5th day of gliquidone withdrawal increase in
blood glucose level and decrease insulin concentration were observed. In the result reduc-
tion of the level of P-gp expression in the tissues of jejunum and liver, and a tendency to
decrease in the kidneys were observed again.

Keywords: P-glycoprotein, gliquidone, diabetes 2 type.

According to the data of the World to IDF) it becomes clear that an enormous
Health Organization (WHQO) and Internatio- amount of individuals do not suspect that
nal Diabetes Federation (IDF), 387 min indi- diabetes in them progresses to development
viduals world wide have diabetes mellitus of late complications, diabetic nephropathy

(DM). Type Il DM makes 90% of all cases of (DN) being one of them. DN is identified in
DM in the world. Taking into account 175 25% of patients with type I DM, it
min of undiagnosed cases of DM (according progresses to the final stage in a significant
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part of patients and restricts potentials of
pharmacotherapy of diabetes as such. Ac-
cording to recent clinical recommendations,
the only derivative of sulfonylurea that can
be used until the 4™ stage of chronic kidney
disease (GFR 29-15 ml/min/1,73 m* which is
a severe reduction in GFR) inclusive without
correction of dose, is gliquidone (1-4).

Type Il DM with its inherent patholog-
ical complex leads to polypragmasywith a
high risk of undesired drug-mediated interac-
tions including pharmacokinetic onesin
which increasing significance is assigned to
transporter proteins with the glycoprotein-P
being the most clinically important. The lat-
ter can be regulated both by exogenous com-
pounds — medical drugs, and endogenous
ones including insulin (endogenous inductor
of P-gp) and glucose (endogenous inhibitor
of P-gp) whose levels significantly differs in
norm and in type Il DM [5].

In view of the above, the aim of the
given research work is to study the effect of
gliquidone on expression of glycoprotein-P
in tissues of the jejunum, liver, kidneys and
cerebral cortices in norm and in type 11 DM.

Materials and methods

The research was conducted on 96
sexually mature male chinchilla rabbits with
the average mass 3500-4500 g. The animals
had the necessary veterinary certificates and
were kept in standard conditions of the viva-
rium of FSBEI HE RyazSMU of Health M
inistry of Russia. The animals were handled
in accordance with the rules of laboratory
practice (Suppl. to Order of Ministry of
Health and Social Development of RF
Ne7081 of 23.08.2010 g.).

According to the objectives of the ex-
periment, the rabbits were divided into 6
groups. Animals of the 2" and 4™ groups
were divided into two subgroups. In the 1°
group (n=8) the level of expression was stu-
died in tissues of the jejunum, liver, kidneys
and cerebral cortices in norm. Selection of
tissues is determined by their role in absorp-
tion, elimination and distribution of medical
drugs, and also by the primary localization of
P-gp. In the 2™ group (n=16) the effect of
gliquidone (10 mg/kg) on expression of
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ABCBL protein in the mentioned tissues was
studied after introduction of the drug within
14 days (1% subgroup n=8) and on the 5™ day
of its cancellation (2" subgroup n=8). In the
3% group (n=16) type 1l DM was modelled,
and expression of P-gp in the mentioned
tissues was studied with the underlying
pathology (n=8). In the 4™ group type-11 DM
was preliminarily modelled (n=32), and the
effect of gliquidone (10 mg/kg) on expres-
sion of the transporter protein was studied
after 14-day treatment of type Il DM with
gliquidone (n=8) and on the 5" day of its
cancellation (n=8). In the 5™ group (n=8) in-
sulin and glucose levels were studied in dy-
namics in intact rabbits, after 14-days intro-
duction of gliquidone and on the 5™ day of its
cancellation. In the 6™ group (n=16) insulin
and glucose levels were studied in intact rab-
bits, with the underlying type Il DM, after
14-days treatment with gliquidone and on the
5" day of its cancellation.

Type 11 DM was modelled by one-time
intravenous injection of fresh-made alloxan-
monohydrate solution («Sigma») in citrate
buffer (pH=4,0) in the dose 80 mg/kg of
mass. Insulin concentrations were determined
in fasting condition, on the 10™ and 45"
minute; glucose concentrations were deter-
mined in fasting condition, on the 10", 90"
minute (on the 120™ minute for series with
pathology) after oral glucose load (3 g/kg).
Glycemic index (ratio of basal glucose to
basal insulin level in blood) and insulino-
genic index (ratio of buildup of insulin to
buildup of glucose in blood on the 10"
minute after peroral glucose load) were
calculated (tabl. 1, 3). Type Il DM was con-
firmed in 30 days by the fasting glucose level
not more than 13,89 mmol/l with preserved
secretion of basal insulin, by concentration of
postprandial glucose different from concent-
ration of basal glucose, by decreased insuli-
no%enic index and by insulin level on the
45" minute after glucose load [5, 6].

The level of glucose (mmol/l) was de-
terminedin venous blood serum by glucosi-
dase method using «Humany Kits (Germany),
and the level of insulin (uUnit/ml) — using
radioimmunoassay method with «Immu-



«HAYKA MOJIOABIX (Eruditio Juvenium)»

notech» kit (Czech Republic) in the central
research laboratory (CRL) of RyazSMU. As
an express-method for determination of
blood glucose level in the whole blood
electrochemical glucometer One Touch Ultra
Easy was used [7].

Expression of P-gp was determined in
vivo by indirect immunohistochemical me-
thod in CRL of RyazSMU. For this, the rab-
bits were withdrawn from the experiment by
method of air embolism.

Histological material was subject to
standard processing: dehydration in ethyl
alcohol solution of increasing concentration,
decoloration with xyloland subsequent incor-
poration into paraffin. Before reaction of
immunostaining, tissue antigenretrieval was
conducted by heating in water-bath in 10 mM
citrate buffer (pH=6,0) with blocking endo-
genous peroxidase with 3% hydrogen perox-
ide solution. After that sections with primary
antibodies to P-gp ((ABCB1 antibody — mid-
dleregion, 100 ul (Aviva Systems Biology
ARP51326 P050, USA)) were incubated in
1:50 dilution by standard methods. For im-
munostaining polymer detection system with
peroxidase label («Leica Microsystemsy,
Germany) was used. Cell nuclei were coun-
terstained with hematoxylin.

Photos of the micropreparation were tak-
en by Canon Power Shot G5 digital camera
with 400x magnification. In each histological
preparation 10 representative areas were eva-
luated (10 photos). Images were further ana-
lyzed using «Ilmage J» program for analysis
and processing of digital images, and «IHC
Profiler» plugin specially designed for quantit-
ative immunohistochemical analysis. The level
of expression was determined by «+» depend-
ing on the intensity and the area of staining
(«+++» — high expression, «++» — moderate
expression, «+» — weak expression, 0 — ab-
sence of expression). Intensity of «diamino-
benzidine» staining was evaluated quantitative-
ly in the range from O (black) to 255 (white).

The obtained experimental data were
subject to mathematico-statistical processing
using office software package «Microsoft
Office XP», and Statistica 8.0 and IBM SPSS
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Statistics 20 programs. Distribution of data
was evaluated by Shapiro-Wilk statistics.

To evaluate statistical significance of
changes in the levels of insulin, glucose and
related indices (in case of normal distribution
of data) the null hypothesis in series consisting
of more than two dependent groups was
checked by repeated measures analysis of va-
riance (ANOVA). To evaluate parameters with
other than normal distribution, Friedman’s cri-
terion was used. As methods of multiple com-
parisons, parametric and non-parametric va-
riants of Newman-Keuls tests were used.

Statistical significance of parametric da-
ta in a series consisting of two dependent
groups was tested by paired Student test. For
evaluation of parameters with other than nor-
mal distribution Wilcoxon criterion was used.

For data with normal distribution the
arithmetic mean (Mean) and standard deviation
(SD) were calculated. For data with other than
normal distribution, median (Median), upper
and lower quartiles (ug; 1q) were calculated.

Statistical significance of changes in P-
gpexpression was studied by non-parametric
methods. For check of the null hypothesis
Kruskal-Wallis test was used, and as a method
of multiple comparison non-parametric variant
of Newman-Keuls test was used.

For description of data mode (Mode)
and range (R) of variation, and also median
(Median), upper quartiles and lower (uq; 1g)
were used.

Results and Discussion

In introduction of gliquidone in the
dose 10 mg/kg of mass within 14 days a sta-
tistically reliable reduction in the average
fasting glucose level by 17,4% (p<0,05) after
14-days introduction was noted and remained
reduced by 20,74% (p<0,05) even on the 5™
day after cancellation of the drug (tabl. 1). In
conditions of reduced level of endogenous
inhibitor of P-pg — glucose, induction of P-gp
was expected. However, this did not occur.
Expression of P-pg in tissues of the jejunum,
liver and of hematoencephalic barrier of the
brain after 14-days introduction of gliquidone
to intact rabbits and on the 5" day after its
cancellation remained unchanged (tabl. 2, 5).
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Table 1

Changes in Insulin and Glucose Levels after Introduction of Gliquidone

(10 mg/kg) in Norm (Mean+SD or Media (lg; uq))

Initial values

14 days of introduction

5™day of cancellation

Parameter (n=8) of gliquidone of gliquidone
(n=8) (n=8)
Fasting glucose level, mmol/I 5,69 + 0,95 4,70 = 1,36" 451 +1,15"
Fasting insulin level, uUnit/ml 2,83 (1,92; 4,77) 4,68 (3,7; 5,06) 4,28 (3,63; 6,51)
Glycemic index 2,07+ 1,09 1,03+0,21 1,00 £ 0,47

Insulinogenic index

0,66 (0,33;1,53)

4,18 (1,16; 16,37)

1,15 (0,23; 2,17)

Insulin 45™min, uUnit/ml

14,54 (10,10; 19,19)°

5,51 (3,05; 17,56)

9,71 (7,56; 11,56)°

Glucose 90™min, mmol/I

9,11 +4,16°

8,88 +4,43°

6,78 + 1,83°

Note:

# - level of significance <0,05 (p<0,05) compared with the basal glucose values in the respective

period (initial values, 14 days of gliquidone introduction, 5" day of cancellation);

°- level of significance <0,05 (p<0,05) compared with the basal insulin values in the respective pe-
riod (initial values, 14 days of gliquidone introduction, 5" day of cancellation);
L. level of significance <0,05 (p<0,05) compared with the initial values.

Table 2

Expression of Glycoprotein-P in Rabbits’ Tissues after Introduction of Gliquidone

(10 mg/kg) in Norm (Mode (R)/Media (lg; uq))

Control 14 days of gliquidone 5 day of gliquidone
Organ (intact rabbits) introduction cancellation
(n=8) (n=8) (n=8)
Jejunum 2(1)/12 (2;2) 2(0)/2 (2;2) 2(0)/2 (2;2)
Liver 2(1)/12 (2;2) 2(1)/12 (2;2) 2(0)/2 (2;2)
Kidney 1(0)/1(1;1) 1(0)/1(1;1) 1(0)/1(1;1)
Brain 2(1)/12 (2;2) 2(0)/2 (2;2) 2(1)/2 (2;2)

Note: no statistically significant changes were found.

In type 11 DM (tabl. 3) there was noted a
statistically reliable reduction in insulin level
by 47,5% (p<0,05) on the 45" minute after
glucose load compared with the initial values.
With 14-day introduction of gliquidone into
animals with type 11 DM a statistically reliable
increase in insulin levelby 142,82% (p<0,05)
on the 45" minute after glucose load com-
pared with type Il DM, and its recovery to the
initial level were observed. On the 5™ day af-
ter cancellation of gliquidone a tendency to
decrease in insulin level (p<0,05) was noted.
There was also noted a statistically reliable
increase in fasting glucose level by 29,07% in
type 11 DM and by 30,67% (p<0,05) on the 5"
day after cancellation of the drug compared
with the initial values, respectively. After 14-
days of introduction of gliquidone with the
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underlying type Il DM the fasting glucose
level normalized ((| by 19,26% (p<0,05)
compared with the values in type Il DM)).
With the underlying type Il DM a statistically
reliable increase in blood glucose level by
142,64% (p<0,05) on the 90™ minute and by
153,91% (p<0,05) on the 120" minute after
glucose load compared withthe initial values
was noted. Normalization of glucose level af-
ter 14-day introduction of gliquidone with the
underlying type Il DM ((] by 54,49%
(p<0,05) on the 90™ minute after glucose load
and | by 58,39% (p<0,05) on the 120™ minute
compared with the values in type Il DM)) was
recorded. On the 5" day of cancellation of the
drug glucose concentration increased by
131,94% (p<0,05) on the 90" minute com-
pared with the initial values, by 100,43%



«HAYKA MOJIOABIX (Eruditio Juvenium)»

(p<0,05) on the 120™ minute after glucose
load compared the initial values and by
89,71% (p<0,05) compared with the values in
14-day therapy with gliquidone. A statistically

reliable reduction (p<0,05) in insulinogenic

index was revealed in type Il DM and on the
5" day after cancellation of gliquidone, with
the recovery of the index only after 14 days of
introduction of the drug in type 1l DM.

Table 3

Changes in Insulin and Glucose Levels after Therapy of Type Il DM

with Gliquidone (10 mg/kg) (Mean+SD or Media (Iq; uq))

Introduction of

5" day of cancellation of

Initial values  [Values in type || DM liquidone within L .
Parameter (n=8) (n):/g) g4qdays in type I1 gllqmdonelrlgtsype 11 DM
DM (n=8) (n=8)

Fasting glucose, 6,88 8,88 7,17 8,99
mmol/I (5,52; 7,68) (7,77: 9,86)* (6,91; 7,85)? (7,80; 9,67)"
Fasting insulin, 6,58 5,55 6,2 5,67
pUnit/ml (4,83; 7,36) (5,08; 6,31) (5,03; 7,45) (4,92;5,98)
Glycemic index 1,1235 1,5391 1,2275 1,5983

+0,382 +0,391 +0,3729 +0,335
Insulinogenic index 0,6841 0,0215 . | 03319 -0,0163 )

(0,3923; 2,6016) | (-0,0904; 0,0438) (0,151; 0,6017) (-0,0676; 0,255)
Insulin 45™min, 16,59 8,71 21,15 10,02
pUnit/ml (13,05;28,10)° | (6,70; 10,03)* (16,02; 25,38)" (8,67; 20,46)°
Glucose 90™ min, 7,20 17,47 7,95 16,70
mmol/I (5,87; 8,22)*° (16,08; 18,49)** (7,36; 8,92) 2 (15,02; 18,58) **
Glucose 120™min, 6,90 17,52 7,29 13,83

mmol/I

(5,46; 7,62)

(16,38; 18,84)**

(6,94; 8,05)?

(12,13; 18,31) #+23

Note:

% level of significance <0,05 (p<0,05) compared with the basal glucose values in the respective pe-
riod (initial values, type Il DM, 14 days of gliquidone introduction in type 11 DM, 5" day of cancellation);
®- level of significance <0,05 (p<0,05) compared with glucose values on the 120" minute after glu-
cose load in the respective period (initial values, type Il DM, 14 days of gliquidone introduction in type Il
DM, 5" day of cancellation);
‘- level of significance <0,05 (p<0,05) compared with the basal insulin values in the respective
period (initial values, type Il DM, 14 days of gliquidone introduction with type 11 DM, 5" day of cancel-

lation);

L. level of significance <0,05 (p<0,05) compared with the initial values;

2- level of significance <0,05 (p<0,05) compared with the values in type |l DM;

3- level of significance <0,05 (p<0,05) compared with the values after 14-day introduction of
gliquidone to rabbits with type 11 DM.

14-Day therapy of type Il DM with
gliquidone lead to increase (p<0,05) in
expression of P-gp in tissues of the jejunum,
liver and kidney with its recovery to the
initial values of the control group. On the 5™
day of cancellation of the drug reduction
(p<0,05) in the expression of P-gp in tissues
of the jejunum and kidney was noted again.
Despite the tendency to reduction in expres-
sion of ABCBL1 protein in kidney, its level in
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this organ did not show any statistically
significant changes (p<0,05) on the 5™ day
after cancellation of the drug. In the hemato-
encephalic barrier in the brain no reliable
changes in expression of P-gp were noted in
the period of observation (tabl. 4, 5). The
obtained changes in expression of ABCB1
protein are probably associated with changes
in the levels of its endogenous regulators —
insulin and glucose.
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Table 4

Expression of Glycoprotein-P in «+» in Rabbits’ Tissues after Introduction of Gliquidone
(10mg/kg) in Alloxan-Induced Type Il DM (Mode (R)/Media (Ig; uq))

Introduction of gliquidone 5™ day of cancellation
Organ C(c;rltgg)l Typ(t;llS;DM within 14 days in type 1| DM of gliquidone in type Il DM
B B (n=8) (n=8)
: 2(0)] 0/ 2 () 10
Jejunum 2(2:2) 0 (0:1)* 2 (2;2)2 1(0; )"
Liver 2(0)/ 1(1)/ 2 (1) 1(1)/
2(2:2) 1(1;1)* 2 (2;2) 1102
: 1(0)/ 0(1)/ 1(D) 0(1)
Kidney 1(1:1) 0 (0:0,5)" 1(0:1) 0(0:1)
Bran 200/ 200)/ 2(0)/ 200)/
2(2:2) 2(2:2) 2(2:2) 2(2:2)
Note:

! _level of significance <0.05 (p<0.05) compared with the initial values;

2 _level of significance <0.05 (p<0.05) compared with the values in type 11 DM;

¥ _level of significance <0.05 (p<0.05) compared with the values after 14-day introduction of gli-
guidone into rabbits with type |1 DM.

Table 5
Imunohistochemical Picture of Expression of Glycoprotein P
(400x magnification)
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Note:

1 — without primary antibodies in tissues of intact rabbits;

2 — with primary antibodies (control group) in tissues of intact rabbits;
3 — 14-day introduction of gliquidone in norm;
4 — 5" day after cancellation of gliquidone in norm;

5 — alloxan-induced type 1l DM;

6 — 14-day therapy with gliquidonein alloxan-induced type |1 DM;
7 —5™ day after cancellation of gliquidone in alloxan-induced type Il DM.

Conclusions

Thus, intragastric introduction of gli-
quidone into intact rabbits in the dose 10
mg/kg of body mass within 14 days causes
no reliable changes in expression of P-gp in
tissues of the jejunum, liver, kidneys and in
hematoencephalic barrier of the brain despite
reduction in the fasting level of glucose —
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endogenous inhibitor of ABCB1 protein.
With the underlying alloxan-induced type 11
DM reduction in expression of P-gp in
tissues of the jejunum and kidneys was
observed; here, 14-day pharmacotherapy of
type 11 DM with gliquidone in the dose 10
mg/kg of mass promotes recovery of expres-
sion with the underlying normalization of the
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levels of endogenous re%ulators of the trans-
porter protein. On the 5" day of cancellation
of gliquidone inhibition of expression of P-
gp in the jejunal and hepatic tissues was ob-
served again accompanied by increase in the
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