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Momusayus u yenv. KiOueBBIMH MaTOTCHETHUECKHUMHU (AKTOPaMU TIPU CaxapHOM
nmuabere 2 tumna (CJ]2), caMom pacpocTpaHEHHOM SHIOKPHHHOM 3a00JIEBaHUH B MUDE,
NPUBOAIIMMH K MHOXKECTBY OCJIOKHECHHUH, SIBJIAIOTCS MHCYJIMHOBAs PE3UCTEHTHOCTH
(MP), wnapymieHHast TOJNEpaHTHOCTh K TUIIOKO3e M auciunuaemus. Paszpaborka
(hapMaKoJIOrMYECKHX [T0IX0/I0B, HAPABJICHHBIX HA HOPMAIU3aLUI0 YyBCTBUTEIBHOCTU
K MHCYJHHY, TJIIOKO3HOTO M JIMIIMAHOTO TOMEOCTa3a, HapsiAy ¢ JUETOH U GU3NUECKUMU
Harpy3kaMmu, SBISIETCS MarucTpajibHBIM HampaBieHuem B JjeueHnn CJI2 u ero
ocnokHeHuil. OnHoit u3 npuunH NP sBnsercs noBellieHHEe aKTUBHOCTH THPO3UHOBBIX
¢ocdaras B OTBET Ha CTUMYJISIHIIO KIETOK HHCYIMHOM, KOTOPBIE 1e(hoCOPHINPYIOT H
WHAKTHBUPYIOT HHCYJTHMHOBBIN PELENITOP U CONPSIKEHHBIE C HUM HHCYIIMH-PEEITOPHBIC
cyberpatsi-1 u -2 (IRS1/2), kimo4eBble KOMIIOHEHTHI HHCYJIMHOBOTO CUTHAIMHTA [1, 2].
Cpenu docdaras Hanbosee BaxxHbl nporenHpocoTupozundocdaraza 1B (PTPIB) u
T-xnerounas nporenHpochoTuposundocdaraza (TCPTP), kotopsie HyHKITHOHUPYIOT
KaK HEraTUBHBIE PETyJSTOPbl MHCYJIMHOBOTO CHTHamuHra. OHU TaKKe TOAaBISIIOT
CUTHAJbHBIE TYTH JienTHHA, aedochopumpys JenTHHOBEI perenitop U IRS1/2 u
BBI3BIBAsl PE3UCTEHTHOCTh K JentuHy [3]. BernenctBue sToro omHuMm W3 myTed
HOpMaJIM3aIMi UHCYJIIMHOBOW U JICITHHOBOW YYBCTBUTEIILHOCTH MPU META00INIECKUX
paccTpoiicTBax SBISETCS IPUMEHEHUE CEIIEKTUBHBIX HHTHOMTOPOB ocdaras, B IEpBYIO
ouepens PTP1B [4]. Hamu pa3paboransl coemnmuaenus PI4 m Comp3, mHruOuTOpHI
¢ocparas PTPIB u TCPTP, coszmanHble Ha OCHOBE CTPYKTYphl 4-0kco-1,4-
JMUTHIPOIMHHOIMHA, MPHYEM II0Ka3aHO, 4YTO HauOobliel 3S(PQPEKTUBHOCTHIO B
OTHOLIEHWM  yNOydlmieHus  Merabonmuueckoro  craryca ©u  cHWwkeHuss WP
XapaKTEepPU30BAINCh MHTUOUTOPHI C ABOMHOM crieu(pUIHOCTHIO, MHTHOUPYIOIINE KaK
PTP1B, Tak u TCPTP [5, 6]. Onnako ux 3eKTUBHOCTH B OTHOIIEHHH Koppekiun VP
W JIENTUHOBOW pe3ucteHTHOocTH Tpu CJ/I2 He Obuia M3yueHa, a Takke He ObLIO
WCCIICIOBAHO HMX BIMSHHE Ha IOKa3aTeIH THPEOUIHOW OCH, (YHKIMH KOTOpPOH
HapymieHsl ipu C/[2. OCHOBBIBAsCH Ha 3TOM, IIEJIBI0 pa0OTHI OBLIIO M3YYUTH BIIHSTHHC
Pl4 u Comp3 na MeTabonuuecKue W TOPMOHANBHBIC MOKA3aTeNH, B TOM YHUCIE Ha
ypoBau THpeoTponHoro ropmoHa (TTI') u TUpeouaHBIX TOPMOHOB, Y CaMIIOB KPBIC C
nueTa-uHAynpoBaHHbM CI2.
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Mamepuanvl u memoOwi: B ornpITax UCToabp30Baiu caMiioB Kpbic Wistar, skcriepiMeHTbI
OCYIIECTBIISUTH B COOTBETCTBUM ¢ TpeOoBaHMsIMH DTHuYeckoro komutera MODb PAH
(mpotoxoi Ne 4-2/2023 ot 25 ampens 2023 1.). JKHBOTHBIX cOAepKadl B CTAHIAPTHBIX
YCIIOBUSIX BUBApHs B IIJIACTUKOBBIX KOHTEHHEPax MO 6 KPBIC B KAXKIOM, CO CBOOOIHBIM
moctynioM k  mume u  Boje. CuHTes  aTmi-3-(ruapoxcumeTiin)-4-okco-1,4-
JTUTHIPOLUMHHOINH-6-kapOokcunara (Pl4) u 6-xmop-3-(TrHapOKCUMETH )-IIUHHOIMH-
4(1H)-ona (Comp3) ocymiecTBisiin ¢ MOMOIIbI0 peakiii CoHoramupsl 1 Puxrtepa,
MO3BOJIAIONINX CKOHCTPYMPOBaTh IIMHHOJHMHOBBIM Kapkac. lLleneBble MpOAYKTHI
OYMIIAJH C MOMOIIBIO aJCOPOLMOHHOI Xpomarorpaduu (uucrora He meHee 98 %),
CTPYKTYPYy COCIMHEHHMH MJOKa3blBaJd C HCIONb30BAaHHMEM MAacc-CIIEKTPOMETPHH
BBICOKOTO paspenreHus Ha cnekrpomerpe MIiCrOTOF («Brukery, I'epmanus). C2
BBI3BIBAJIN BBICOKOKHPOBOW AMETON MPOJOIKUTEIBHOCTEIO 16 Henenb, Ha 10-it Hexene
obpabateiBasi ux cTpenTo3oTonuMHOM (20 MI/KT) Ans AeKOMITeHcarww (DyHKITHi
MMaHKpeaTHIeCKUX [-KJIeTOK. 3a 2 Hemenu M0 oOpabOTKH KWBOTHBIX WHTHOWTOpaMH
¢dochatas B AMabETHUECKMX TpyMIax OTOMpaId >KUBOTHBIX C BBIPAKEHHBIMU
npuszHakamu CJ12 v o>)xupeHus — MOBBIIICHHEM MAacChl TeJla B CPABHEHUH ¢ KOHTPOJIEM
He MeHee 4yeM Ha 10% ® ¢ HapylICHHOM TOJNEPAaHTHOCTBIO K TIJIIOKO3€ B
rimroko3oTonepanTHoM Tecte (I'TT), uTo BeIpakanocs B ee ypoBHe uepe3 120 MuH mocie
TIIIOKO3HOW Harpy3kd He HWwxke 7.5 MM. 3arem ¢opmupoBanu 4 rpymnmsl Kpbic (10
6 >KMBOTHBIX B Kaxkao0i) — koHTpouss (C), CII2 6e3 o6pabotku (D), CA2 ¢ 7-aHeBHOI
obpabotkoii P14 (Dpi4) nmu Comp3 (Dcomp3) B cyrounoii qo3e 10 mr/kr (pactBop B
IMCO). B 7-ii nenp 3abupanu kpoBb it u3mepenus: yposueit TTIT u TupeongHbIx
ropMoHOB. Uepe3 CyTKM MOCIE OKOHYAHHUA JICUEHMs] NpoBOAWIM MOBTOpHBIM I'TT,
OLIEHUBAsI YPOBHU TIIIOKO3bl, HHCYJIMHA H JICTITHHA B KPOBU AUCKPETHO, HA MPOTSHKEHUH
120 MuH mocine TIIOKO3HOM Harpy3ku. 3a00p KpOBU OCYIIECTBISUITH TPU MECTHOM
aHecTe3uH (JIUAOKauH, 4 MI/Kr). YPOBHH TJIFOKO3bI U3MEPsUIH TecT-mosiockamu «One
Touch Ultra» (CIIIA), ypoBau uHcyauHa, jtentuHa 1 TTI — ¢ momomipio «ELISA for
Insulin, Rat» («Cloud-Clone Corp.», CIIIA), «ELISA for Leptin, Rat» («Cloud-Clone
Corp.», CHIA) u «ELISA for TSH, Rat» («Cusabio Biotech Co., Ltd.», KuTait), ypoBHuU
cBoOoiHOTO U 061Iero TupokcuHa (fT4, tT4) u cBo60HOTO U 00IIETr0 TPUHOATHPOHUHA
(fT3, tT3) — ¢ momorpio UDPA-nabopos pupmer «MImmyHoTex» (Poccus). IToce sToro
KpBIC HapKOTHU3WpoBanu (xyopanruapat, 400 Mr/kr), IeKanmuTHPOBAIH, OICHUBAIN
Maccy Tejla M JKUPOBOM TKaHH. J[IsI CTaTUCTHYECKOro aHaiW3a MCIOJIb30BAIM ITaKET
nporpamm «Microsoft Office Excel 2007» (CLUA). Pe3ynbraTel npeacTaBisiib, Kak
M=SD. HopmanbsHOCTh pactipenernenus oneHuBanu kputepueMm llanmupo-Yunka. s
CpaBHEHHS JIBYX BEIOOPOK C HOpMAILHBIM paclpeielIeHHeM UCTIONIB30BalN t-KpuTepuii
CrhIOfieHTa, 1J1s1 CpaBHEHHUS! OOJBIIETo Yuciia BEIOOPOK — JIUCIIEPCHOHHBIA aHAIU3 C
nonpaBkoit bordepponu. loctoBepHpiMu cuntanm paznuans mpu p < 0.05.

Pesynomamei: Y xpoic ¢ CJ12 ObutH 3HaYMMO MOBBINIEHBI Macca Tela U JKUPOBOU TKAHH,
ypoBHHU Tmoko3bl U 3HaueHHne AUCo.120, IpeacTaBisitoiee co00iH WHTETPUPOBAHHYIO
TUIOMIAb TOJ TIIFOKO3HOM KOHIEeHTpannoHHOW kpuBod B ['TT, a Tarxke OazanbHBII
YPOBEHb JICTITHHA U CTUMYJIUPOBAHHBIC TJIFOKO301 YPOBHH JICTITHHA U MHCYJIMHA (Ta0J1.).
O06paboTka AMabeTHIEeCKUX KPHIC B TeUeHHE Heaellu 00ouMu HHrHOuTopaMu gocdaras
MPHUBOJMIIA K CHIDKEHHUIO MAcChl TeJIa U XHupa, npuieM B ciaydae P14 stu nmokasarenu He
OTIIMYAIIUCH OT TAKOBBIX B KOHTPOJIE, & TAKXKE K YIYUIICHUIO TOJIEPAHTHOCTH K TITIOK0O3€
W HOpMaiu3amnuu 0a30BBIX M CTUMYJIMPOBAHHBIX TIIOKO30M ypOBHEH HWHCYIMHA U
nentuHa. bojee dyBcTBUTENBHBIMH K 00paboTke uHrHOMTOpaMu (ocdarasz ObuH
YPOBHHU MHCYJHMHA, TpryeM BiusHue P14 Ha 3Tu nmokazaTtenu 6b110 0oJiee BHIPasKEHHBIM
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B cpaBHennn ¢ Comp3 (tab6a. 1). Tem cameim wmuruburopst PTP1B u TCPTP,
XapaKTepu3yIOIIHecss JTBOWHOW  CHEHU(PUYHOCTBIO, ObUM  d((GEKTHUBHBI IS
HOPMAJTM3aIMA META0O0IMYECKUX I TOPMOHAIBHBIX MIOKA3aTeNe, 4TO CoraacyeTcsl Kak
C HalllIMH PAaHHUMH PE3yJIbTaTaMH 0 UX MPUMEHEHUIO U KOPPEKINH OXKUPEHHS [ D,
6], Tak U ¢ JHaHHBIMH JAPYTHX aBTOPOB O BOCCTaHaBIHMBaromeM 3(dekre paznuuHbIx
nHTHONTOPOB (pocthartazel PTP1B Ha uyBCcTBHTEIHHOCTS TKAHEH K HHCYTUHY U JIENITHHY,
XOTA B 3TOM ciy4ae 3PeKTH TAKUX WHTHONTOPOB NPH IITUTETHHOM JICUCHUH 3aTyXalln
[7]. DTto MoxkeT OBITH OOYCIOBJICHO TeM, 4YTO mojaaBicHue akTuBHOCTH PTP1B
NPUBOIMIO K KOMIICHCATOPHOMY YCHIIEHHIO 3Kcmpeccun M akTuBHOctH TCPTP,
crocoOHON B HEKOTOpo# cremeHn 3ameHaTh PTP1B, kak HeratwBHBIN peryssiTop
MHCYJMHOBOTO ¥ JICITHHOBOT'O CUTHAJIMHTA [6].

Ta6auua 1. Biusaue P14 u Comp3, HajgeneHHBIX IBOWHON CIeNU(UYHOCTHIO MHIHOMTOPOB
¢docparaz PTP1IB u TCPTP, ma maccy Tema W >KMpPOBOH TKaHM, YPOBHH TJIFOKO3BI M
TOPMOHAJIBHBIA PO(UIIb Y KPBIC C AueTa-MHAYyIMpoBaHHbIM CJ12

ITokazarenp C D Dpi4 Dcomp3
Macca tena, r 34549 430+11* 381+15# 393£10%#
Macca AXK, r 3.9+0.5 14.4+1.7* 7.2+0.8%# 8.1+0.7*#
Macca 9K, r 3.7+0.4 7.94£1.2 5.5+0.9 6.4+0.8*
I'nroko3a-0, MM 4.3+0.2 6.1+0.3* 4.0+0.2# 4.6+0.8
I'mroko3a-120, MM 5.1+0.3 9.5+1.3* 5.2+0.6# 6.2+1.4
AUCq 120, ycr.en. 1109+46 1895+65* 1239+57# 1387+48*#
Nucynun-0, Hr/min 0.54+40.10 0.71+0.18 0.4740.11 0.69+0.11
Nucynun-120, #r/mi 0.68+0.09 1.40+0.15* 0.77£0.10# 0.83+0.11#
Jlentun-0, Hr/Mn 0.95+0.12 2.87+0.43* 1.77+0.18*# 1.79+0.22*#
Jlenrtun-120, ur/min 1.22+0.38 4.51+0.37* 2.05+0.39# 2.90+0.18*#
TTI, MmEJl/Mn 0.56+0.09 0.71+0.12 0.50+0.05 0.58+0.07
fT4, oM 28.8+1.3 22.1+0.8* 26.9+1.1# 25.1+1.9
tT4, uM 76.2+6.9 69.1+7.0 73.8+4.6 72.243.3
fT3, oM 2.5+0.3 2.1+0.3 2.6+0.3 2.4+0.2
tT3, 'M 3.4+0.2 2.8+0.2%* 3.4+0.1# 3.2+0.3

Ipumeuanue. AXK n 3XK — abnoMuHaIBHBIN U AIUANIUMATBHBIN Xup. «0» 1 «120» yKka3pBaroT
Ha BpEMEHHbIE TOUKH /10 1 yepe3 120 muH nocne Harpy3ku riioko3oit B I'TT.

HccnenoBanne TOpMOHANBHBIX —IIOKa3zaTesled THPEOWTHOW CHCTEMBI TOKa3asio
OTCYTCTBHE 3HAUMMbIX H3MeHeHui ypoBHst TTI, Ho ymenbienue npoaykituu fT4 u tT3,
a taxke cHmwkerue cooTHomenuit fT4/TTI u tT3/TTI, uTo yKa3siBaeT Ha CHUKEHHE
OTBETA MIUTOBUJHOMN >kene3bl Ha AHJOreHHbI TTI W mpu3HaKW TUMIOTUPEOUIHOTO
cocrosuus. O6padoTka auaderndeckux kpbic P14 u Comp3 e Bnusina Ha ypoBeHb TTT,
HO YaCcTHYHO BoccTaHaBimBaia ypoBau fT4 u tT3 u ux coornomenune ¢ TTT, B Gosbiieit
crerieHu B ciydae P14 (cm. Tabi. 1). Dto ykaseiBaet Ha nHaynupoBannoe P14 u Comp3
yIIy4dlIeHHue TUPEOUTHOTO craryca y Kpbic ¢ CJI2, uTo, kak MbI roj1araeM 00yCIOBIECHO
MOBBIILIEHUEM YyBCTBUTEIILHOCTH MX TKaHEH K MHCYJIMHY U JICITHHY.

3axnouenue: Takum 00pa3zoM, pa3paboTaHHbIE HAMH HHTMOUTOPEI GocdaTas ¢ ABOIHOIM
cnenu(pUIHOCTHI0, HMEIOIINE CTPYKTYPY 4-0Kc0-1,4-TUrHApOIIMHHOINHA, MOTYT CTaTh
MPOTOTHIIAMH JIEKAPCTBEHHBIX TIPENapaTtoB [yl KOPPEKUUH METa0OIMYECKUX U
TOPMOHANBHBIX paccTporcTs npu CJ12.

Qunancuposanue: Pabota BEITIONHEHA B paMKax rocyaapcTBeHHoro 3ananus UOdb PAH
Ne 075-00264-24-00.
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Motivation and Purpose: The key pathogenetic factors in type 2 diabetes mellitus
(T2DM), the most common endocrine disease in the world leading to many
complications, are insulin resistance (IR), impaired glucose tolerance and dyslipidemia.
The development of pharmacological approaches aimed at normalizing insulin
sensitivity, glucose and lipid homeostasis, along with diet and physical activity, is the
main direction in the treatment of T2DM and its complications. One of the causes of IR
is an increase in the activity of tyrosine phosphatases in response to cell stimulation with
insulin, which dephosphorylate and inactivate the insulin receptor and its associated
insulin receptor substrates-1 and -2 (IRS1/2), key components of insulin signaling [1, 2].
Among the phosphatases, the most important are protein phosphotyrosine phosphatase
1B (PTP1B) and T-cell protein phosphotyrosine phosphatase (TCPTP), which function
as negative regulators of insulin signaling. They also suppress the leptin signaling
pathways by dephosphorylating the leptin receptor and IRS1/2 and causing leptin
resistance [3]. As a result, one of the ways to normalize insulin and leptin sensitivity in
metabolic disorders is the use of selective phosphatase inhibitors, primarily PTP1B [4].
We have developed compounds P14 and Comp3, inhibitors of the phosphatases PTP1B
and TCPTP, created on the basis of the structure of 4-oxo-1,4-dihydrocinnoline, and it
has been shown that inhibitors with dual specificity, inhibiting both PTP1B, were most
effective in improving metabolic status and reducing IR, and TCPTP [5, 6]. However,
their effectiveness in correcting IR and leptin resistance in T2DM has not been studied,
and their effect on the parameters of the thyroid axis, the functions of which are impaired
in T2DM, has not been studied. Based on this, the aim of the work was to study the effect
of P14 and Comp3 on metabolic and hormonal parameters, including the levels of
thyroid-stimulating hormone (TSH) and thyroid hormones, in male rats with diet-
induced T2DM.

Materials and Methods: Male Wistar rats were used in the experiments. The experiments
were carried out in accordance with the requirements of the Ethics Committee of the
IEPhB RAS (protocol No. 4-2/2023 of April 25, 2023). The animals were kept under
standard vivarium conditions in plastic containers of 6 rats each, with free access to food
and water. The synthesis of ethyl 3-(hydroxymethyl)-4-oxo-1,4-dihydrocinnoline-6-
carboxylate (P14) and 6-chloro-3-(hydroxymethyl)-cinnolin-4(1H)-one (Comp3) was
carried out using reactions of Sonogashira and Richter, allowing the construction of a
cinnoline framework. The target products were purified using adsorption
chromatography (purity no less than 98 %), the structure of the compounds was proven
using high-resolution mass spectrometry on a micrOTOF spectrometer («Bruker»,
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Germany). T2DM was induced by a high-fat diet for 16 weeks, followed by treatment
with streptozotocin (20 mg/kg) at week 10 to decompensate pancreatic 3-cell function.
Two weeks before treatment of animals with phosphatase inhibitors in the diabetic
groups, animals with pronounced signs of T2DM and obesity were selected, such as an
increase in body weight compared to the control by at least 10 % and impaired glucose
tolerance in the glucose tolerance test (GTT), which was expressed in its level 120 min
after a glucose load is not lower than 7.5 mM. Then 4 groups of rats (6 animals in each)
were formed: control (C), T2DM without treatment (D), T2DM with 7-day treatment
with P14 (Dpi4) or Comp3 (Dcomp3) at a daily dose of 10 mg/kg (solution in DMSO).
On day 7, blood was drawn to measure TSH and thyroid hormone levels. One day after
the end of treatment, a repeated GTT was performed, assessing the levels of glucose,
insulin and leptin in the blood discretely, over 120 min after the glucose load. Blood
sampling was carried out under local anesthesia (lidocaine, 4 mg/kg). Glucose levels
were measured using «One Touch Ultray test strips (USA), insulin, leptin and TSH levels
were measured using «ELISA for Insulin, Rat» («Cloud-Clone Corp.», USA), «ELISA
for Leptin, Rat» («Cloud-Clone Corp.», USA) and «ELISA for TSH, Rat» («Cusabio
Biotech Co., Ltd.», China), and the levels of free and total thyroxine (fT4, tT4) and free
and total triiodothyronine (fT3, tT3) with using ELISA kits from «Immunotechy
(Russia). After this, the rats were anesthetized (chloral hydrate, 400 mg/kg), decapitated,
and body weight and adipose tissue were assessed. For statistical analysis, the
«Microsoft Office Excel 2007» software package (USA) was used. The results were
presented as M+SD. Normality of distribution was assessed using the Shapiro-Wilk test.
To compare two samples with a normal distribution, Student's t-test was used; to
compare a larger number of samples, analysis of variance with Bonferroni correction
was used. Differences were considered significant at p < 0.05.

Results: Rats with T2DM had significantly increased body weight and adipose tissue,
glucose levels and AUCo.120 value, which is the integrated area under the glucose
concentration curve in the GTT, as well as basal leptin levels and glucose-stimulated
leptin and insulin levels (Table 1). Treatment of diabetic rats for a week with both
phosphatase inhibitors resulted in a decrease in body weight and fat, and in the case of
P14 these indicators did not differ from those in controls, as well as improvement in
glucose tolerance and normalization of basal and glucose-stimulated insulin and leptin
levels. Insulin levels were more sensitive to treatment with phosphatase inhibitors, and
the effect of P14 on these indicators was more pronounced compared to Comp3 (Table).
Thus, PTP1B and TCPTP inhibitors, characterized by dual specificity, were effective in
normalizing metabolic and hormonal parameters, which is consistent with both our early
results on their use for the correction of obesity [5, 6], and with the data of other authors
on the restorative effect of various inhibitors of the phosphatase PTP1B on tissue
sensitivity to insulin and leptin, although in this case the effects of such inhibitors
attenuated with long-term treatment [7]. This may be due to the fact that suppression of
PTP1B activity led to a compensatory increase in the expression and activity of TCPTP,
which can to some extent replace PTP1B as a negative regulator of insulin and leptin
signaling [6]. A study of hormonal parameters of the thyroid system showed the absence
of significant changes in the level of TSH, but a decrease in the production of fT4 and
tT3, as well as a decrease in the ratios of fT4/TSH and tT3/TSH, which indicates a
decrease in the response of the thyroid gland to endogenous TSH and signs of a
hypothyroid state. Treatment of diabetic rats with PI4 and Comp3 had no effect on TSH
levels, but partially restored the levels of fT4 and tT3 and their ratio to TSH, to a greater
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extent in the case of P14 (Table 1). This indicates an improvement in thyroid status
induced by P14 and Comp3 in rats with T2DM, which we believe is due to an increase
in the sensitivity of their tissues to insulin and leptin.

Table 1. Effect of P14 and Comp3, endowed with dual specificity phosphatase inhibitors PTP1B
and TCPTP, on body and adipose tissue weight, glucose levels and hormonal profile in rats with
diet-induced T2DM

Indicator C D Dpi4 Dcomp3
Body weight, ¢ 34549 430+11* 381+15# 393£10%#
Weight of AF, g 3.9+0.5 14.4+1.7* 7.240.8%# 8.1+0.7*#
Weight of EF, g 3.7+0.4 7.9+1.2 5.5+0.9 6.4+0.8%
Glucose-0, mM 4.3+0.2 6.1£0.3* 4.0+0.2# 4.6+0.8
Glucose-120, mM 5.1+£0.3 9.5+1.3* 5.2+0.6# 6.2+14
AUCo.120, arb.units 1109+46 1895+65* 1239+57# 1387+48*#
Insulin-0, ng/ml 0.54+0.10 0.71+0.18 0.47+0.11 0.69+0.11
Insulin-120, ng/ml 0.68+0.09 1.40+0.15* 0.77+0.10# 0.83+0.11#
Leptin-0, ng/ml 0.95+0.12 2.87+0.43* 1.77+0.18*# 1.79+0.22*#
Leptin-120, ng/ml 1.22+0.38 4.514+0.37* 2.05+0.39# 2.90+0.18*#
TSH, plU/ml 0.56+0.09 0.71+0.12 0.50+0.05 0.58+0.07
fT4, pM 28.8+1.3 22.1+0.8* 26.9+1.1# 25.1£1.9
tT4, nM 76.2+6.9 69.1£7.0 73.844.6 72.243.3
fT3, pM 2.54+0.3 2.1+£0.3 2.6+0.3 2.4+0.2
tT3, nM 3.4+0.2 2.8+0.2%* 3.4+0.1# 3.2+0.3

Note. AF and EF — abdominal and epididymal fat. “0” and “120” indicate time points before and
120 min after glucose loading in the GTT.

Conclusion: Thus, the dual-specificity phosphatase inhibitors we have developed,
having the structure of 4-oxo-1,4-dihydrocinnoline, can become prototypes of drugs for
the correction of metabolic and hormonal disorders in T2DM.

Funding: The work is supported by the IEPhB Research Program No. 075-00264-24-00.
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