BIEBE RN 2010 4F 11 A4 31 B4 11 W]
Academic Journal of Second Military Medical University,Nov. 2010, Vol. 31,No. 11

http://www. ajsmmu. cn

+ 1189 -

DOI.10. 3724/SP. J. 1008. 2010. 01189 ° 'ilr} % °

Exenatide M) 2 BVERFE D EZMIMER X R JAKL/STATI BIRIE R
B B AT

FHAHRSE, AW, T B, TKE,BEE
5 R R AE RO PR BE N 43 IR, I 200433

(FE] 8@ AWK Exenatide X 2 BURE IR IR 5 R DU A K AL JAKL/STATL 3Rk g S B 41
WT R, Fi R R AE IR0 1 (STZ) B4 v M5 PR 3% A0 7 1k 8 7 1B 5 R AP K R, 4351 ] Exenatide , — FF BUAK
A BER KA P F AR R BR . R R BB AR I 20 26 (Hb AL 25 I 5 2 (FINS) L 25 I i B (FBG) 85 2 fh 6 b TS R &
HURAR B (ISD , WL %% Exenatide Xf i & 2 #CH0 AL B K B 7 &%, B8 1 00 B3 vk A I K B MBE & 41 40 JAKT %% s 300G F 1
(STATD I8 H ik KT 5 Annexin- V /P1 Je 15 LA 41 E & B 4 &b 3A & gl - ., 4% HAEmEK
Xif HRZH AR L, Exenatide 3397 41 1ST 34 & , M 4k 1l 21 25 (BRI (P 29 <C0. 05), 5 4= B EE /K 6k B2 A — 1 UBIIR 97 A A L, Ex-
enatide 21 i 4140 JAK1/STATL A FEBAFEREE (P<<0.0D), H H, O, & MBS B 40 H T R K (P<<0. 01), %
#  Exenatide "] f83@ i W1 JAK1/STATIL BYF 5, SO B Z4RHT. 1044 B 40T,

[kim] 2 BUBEIR I ; JCIEMAK ; R 2 RACHT s JAKL/STATL; 4L 1=

[FEHZES] R587.1 [X#tRED] A [XEEHE] 0258-879X(2010)11-1189-04

Exenatide inhibits JAK1/STATI expression and B cell apoptosis in insulin resistant rat model of type 2 diabetes

mellitus
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[Abstract] Objective To study the effects of Exenatide on JAK1/STAT]1 expression in the islet tissues and apoptosis of

pancreatic B-cell in type 2 diabetic rat model with insulin resistance. Methods Insulin resistant type 2 diabetic rat model was
induced by combined treatment with high-fat diet and low-dose streptozotocin. The model rats were treated with Exenatide
(Ex), metformin (Met) or normal saline (NS); the serum glycosylated hemoglobin (HbA,.), fasting insulin (FINS), and
fasting plasma glucose (FBG) were observed and the insulin sensitivity index was calculated to evaluate the therapeutic effects of
Exenatide on insulin resistance. Western blotting analysis was performed to detect the protein expression of JAK1/STATI in
the islet tissues. Annexin/PI staining assay was used to evaluate B-cell apoptosis induced by oxidative stress. Results Ex group
showed a significantly elevated ISI and a reduced HbA,. level compared with NS group (P<C0. 05). JAKI1/STAT]1 expression
and H; O,-induced B-cell apoptosis rate were significantly lower in Ex group than in Met and NS groups (P <C0. 01).
Conclusion Exenatide can improve insulin sensitivity and inhibit B-cell apoptosis. probably by regulating the expression of
JAK1/STATI.
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A2, Exenatide A Exendin 4 B A T4 84 .
TH N I AP DPP IV 43 S5O0 I b i 2 5 3 5
K, BA& S0 0 m R W (B . Exenatide Bl R {f
FHAE R 43 — FSURI i U 25 245 49 50— FY XUMICIEK 5 ik
IR 25 W) S5 06 97 T5 SE ANBR IR AR 1Y 2 UM PR 18
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AL AP0 RIS T FEERYT L B AT Ex-
enatide B HFRMEA I Ry as, N T HL L A
R {2 #F Exenatide Bl PRI HT 75 2200 HAE HIHE A3
FHL ] HEAT IR A BB 5T

AT TEAE i 4 v AR 75 5 1 K BRUIBR 15 3R IR A% Y
il I, W5 Exenatide 498 58 4L 151 A1 R 5 2 MU
PERYAE T IR 2E — 20 23 B HEXE e & B 40 i 94 T 1Y 52
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1 MEFTEE

1.1 E¥M#Ffxs 3 DHR SD KR, M. F
W AR 180~200 g, T G SLR sh ) b,
WFRFHE R RELB YT OBEEHERIYE.
BENRE I E (STZ) A Exenatide 1 H Sigma-Aldrich
/N, RPMI 1640 W B Invitrogen 2 B, Annexin
V/PT T4 3050) & 1 A Biovision A H), JAKI,
STATI1 Hifkl A Sigma 23w AR Y BAR 52 41k il
bRici P e BB T A TEERRSERA
Al Bractin FUAM ECL & @A MHX 5 £ [ Santa
Cruz A ®l, 40 S A 2 W A Piece 24 Hl,
0.45 pm NC & H Pharmacia 24 &, J§ & 2 58
GPE T2 G A R ILA B 2F R TR A, B
b2 2 H Ay (HbA,,) ELISA i 7] & [ 3£ [
ADL 2 %], One Touch [T % ifit H 1 K HAKX 4K A Li-
fescan A ® 77 i HITACH 7170 B 8 A= 4k 43 71X
i HSEAA R PR G B B R R 4 W Nikon
NFIFEN, Facscalibur #2040 04X A 55 [F BD /2 #]
I

1.2 sy mfssth YRR S SOk
Lo RS, BCSD KRB 60 H L& MR SR 1
Ja L BEBLA R rE AL 50 H LA H 45 T R R (oK
e S 15.5% RN & 66. 4% EE
18.1%), HMK;IERA 10 H % MR F% (B K Ak
B R 66, 5% BB 100 2% BN
23.3%) .30 d Ji , WAL K RS & 12 h ERRIA R R
(STZ)/ MW 2% vl 30 mg/kg ML, 72 h
JE RGN 25 R I 4 A DR B K S, I B > 16. 7 mmol/L
LR DU AE 4 DA 1 R 3 B ), I 4T DA 5§
T 1 MR 2 P (pH 4. 0) SR I ST, dE RS

Ak 2 JF R RHE 3R L RS E 3 d T IR AR 25, 8 T B ol ok
AL 3 4 . Exenatide 4 (Ex 24H), 7 Exenati-
de 3 pg/kg.2 W /d K TS ZH XU (Met 41) .
T UK 100 me/kg.2 K/ d HE B 45 2 5 18RRI
HTHKAMES., EWRATANRKIES., ELHZ
6,

1.3 MARRAAKIS AR 6 JHE, LK
O L 240 40 mg/kg I8 IR0 59 BRI K BRL L I 3 3 ik B
M%) 8 ml, I+ HbA.. L7 5 & (FINS) | Ifi ##
(FBG) | Ji & FBURF5 B (IS % A fb Fs An il 4R
A T 32 DN XL IS i 2 I TR B 2% ELISA Y5 K6 T
HbA,., 5 R HUEEE(ISD = —In(FBG X FINS)
SR JE K R BT AL BE , 43 25 I AR 20 21, 2 B Sk 4 G
JH g T 1 o e i AL

1.4 &G RepiEEkn JAKI/STATI ¢ %& & &k
T B KBRS A HE A # % (50 mmol/
L.TrissHCI, pH 7.5, 1% Noridet P40,0. 5% it
JEEZ &1, 150 mmol/L NaCl, 1 ki & H B 10 #1571 F
F L AR 5o mDIERAIBEER, EAERE,
25 SRV M TR Y R M 43 L L AR R NC OB, 2 I BT ED
WA JAKT . STAT1 EEHRBZ. U actin i
WZ, IR LR S B F B IR A8 F ) B 2 JO
1 5 R HERAE

1.5 miaAcinl  JEEHH B UMK T RP-
MI 1640 F5F5E (% 10% Ba- % (FBS) . 1% H 4%
H#,1 mmol/L WEIER 4,2 mmol/L 4 & Wt iz,
11. 1 mmol/L % % #%, 10 mmol/L Hepes 1 0. 05
mmol/L 2-Fi 3L LB, Ex HA MG FHIE R P Ab T
100 nmol/L Exenatide,fE 37°C .5 % CO. 1 Fl % £ 5%
PR 24 h, WHEZLT 4 5% 8 mmol/L H, O, 4k
H/ARAFE 24 h IAIAE, 5 AnexinV /P13 E , H
It 2K 40 A SRS T A e O T, LR B AR S BT &
WIHEAT .

1.6 #itFa® B o+t Fom, BIRE
Y EE 3 ., K SPSS Ver 10. 0 G2 it % F, %
KR T 2250 B b A i |] 22 5% . K3 7K F (o) 4 0. 05,
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2.1 Exenatide #F # /& 9% X & HbA,..FBG,FINS,
ISI 89 %va  HIEWA IR ARH S & RITH FBG
BitE 2R A G R U E B ), 45 R
ZH FINS 7K - i 1 1E 5 4, 5] i) af A e 8 A A5 78 %) Rt
P AEFFAE = K 3R A RS RIRPUAFE, Ex 4
HbA,..FINS,FBG 7K F ¥k TR A X A (P<
0.05) 1M ISI = F AL X B2 (P<<0. 05), HAEIHR
HHH, Met 41 HbA,, . FINS,FBG 7K -t A F& 1K,
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ISIHHHEm . BEA AN ExHERZ AR, WHE 1,
KEIEJE S RPN R )G . Ex 4 89 9 5 & 40 b 8 0

BTN BE A T =, UL Exenatide XFJE S RE 0 BLF
fEEER .

% 1 Exenatide Xf #ZR R 2 K R HbA,. .FBG.FINS.ISI K%M
Tab 1 Effects of Exenatide on HbA,., FBG, FINS and ISI in diabetic rat models
(r=£s)
< FBG FINS -
Group " HbA1 (%) cp/(mmol « L™1) en/(pmol « L™1) ISI
Normal control 10 2.840.43 5.7+0.27 102.5+8.65 —6.37+0.38
Model control 16 3.8+0.65 21.6+1. 744 248.6418.91 —8.5940.45
Metformin treatment 17 3.240.57 16.6+1.24*2 184.5+12. 74~ —8.03740.39
Exenatide treatment 17 2.940.38" 13.8+1.16*4 133.7+9.88" —7.52+0.36"
* P<<0. 05 vs model control group;% P<C0. 05 ws normal control group
i + J 5t ; Az
2.2 Exenatide 4% Jk 9% X R M 5 20 28 F JAK1/ . Modd Metformin Exenatide Normal
STATI % ) ﬁliﬂ(‘jr"‘ él’-f! %} oy ﬁ[] Fi—] 1 ﬁ)f??? , *ﬁﬁ.‘g Xd_ Mr(x10%)  control treatment  treatment  control
. 130 — ——— |—IaK1
MREE I JAKL STATL 2 1 R A KF 5 1E 5 % B4
LA B B A &0 Exenatide 1697 4 JAKL, 9] | com—— e— — STATI
STATI ¥ B BER(P<<0.01), 5 IE# 4 £ K KF 49— — -actin
ML Met 41H9 JAKL,STATL # [ % ik /K F 5 4 .

RINTRRAAAH LU RS A R B H 22 S RG22 L, 45
4 Exenatide 1097 S5 50 45 5, #75 JAK1/STAT1 #
255 Exenatide 877 IfiL 0 AR 5 2 855008 M 19 1F
M.

2.3 Exenatide ## H, O, % F 4 % B B %9 je A
= W AME R E R4 mmo/L Ho O, 4B 24 h
SEA AN B Ex /D) TR TR &
W (8 mmo/ L)Y H, O, 5 B o i 8, 5 R4 4
ML ZERH G2 E X (P<<0.01), i 100 nmo/L
Exenatide XT3 4 Ak N 330 51 2 (1 40 i 98 Tk 3 T
AR VE R . Ex 2410 4000 0 T S A GE R A
FER K 5 HALA H, O, 40 B2 M e 22 B Ge it
X (P<<0.05), L% 2,
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B Metformin treatment (#=17)
60 M Exenatide treatment (7=17)
W Normal control (7=10)
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Fig 1 Protein expression of JAK1/STATI1
in islet tissues after Exenatide treatment

** P<C0.01 vs model control

% 2 Exenatide 3 H,O, F#SWES B ARBATHRIPER
Tab 2 Protective effect of Exenatide against H, O,-induced B cell apoptosis

(%, x+s
. H,0, ¢g/(mmol « L™ 1)
Group n
0 4 8

Normal control 10 1.9940.42 6.94+0.53 18.55+1.41
Model control 16 2.9840. 46 8.65+0.94 20.5141.74
Metformin treatment 17 2.54740.48 7.68+0.54 16.59+1.85
Exenatide treatment 17 2.4740.33 3.254+0.43" " 3.61+0.64"

** P<C0. 01 vs model control group
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A GE L 38 S PR s B B F HR A A K B
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R R ZH A LR AR, n] e R Sl IR T L B
25 WE IBE KT 04 7T B L AR IR 8% 3R 0% A FH Ao AH X B
R, Xt —H i T Exenatide fi& #F B 5 £
BEORPE R ME . [ AN ST BAIE B, Exenatide REAE iF
B 5 A B L 0 B OAH M T RE L B IR il il K OF
R 7o JEE 5 2 0 AR

A 5Y 0 38 4 B R BRI R I &% BE7E Exenati-
de Ab B9 £ H LA JAKT R STATL M8 H
FIBAKPETBE ol BEAREY 55 % 1 64%) . Cou-
to &1 1 it i Exenatide A€ § 2 K Bl JAK1 #
STAT1 HePHFe K- AR, TAKL-STATI 52 75
y T B A SR R Y 0 R B S R AR L K 1
RUME PR B 40 i 08 v vh & ¥ A
It Exenatide 1 ] JAK1-STATI1 #1E ] i JH T
PG 1 BVBERIG IR YT . STATL B S ANE 1
FTNF o if5 K AHMO P T2 SCHE I F. STATL (—/
—) /NEXTEEIRE R IE SRR R y THRERMA
AR IBHERM B M T-A — 2 W BLE T,
K It , Exenatide A] Gl & JAK1-STATL A #0 ], %
FRA RS EW B A EA R ER, AR
H, O, i &K B 4l i I8 T- L i — L IE B T Ex-
enatide X PLEAL N BB Z A A T- A A H B K
PR VEA . Exenatide AbBH 5, RS B 400 a8 1= %
55 At A5 A A P 3 B AR L 250 AR A LA A R T KR

B2 AR5 & PR, Exenatide B84 & JE 79 B K
o R TR A R ) I 7K S 2 o R 5 2% 1 R M L X T
AL RS R Y B 4l I T 5 AT B B AR R
HAHLHI T RS JAKI-STATL FaA M, Wi B v
THE AR 58 B A
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