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Exenatide improves insulin sensitivity of insulin resistant rats by decreasing plasma

adiponectin and increasing leptin levels
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Abstract Objective  To investigate the effects of exenatide on the plasma levels of adiponectin
ADI  and leptin LEP and on insulin sensitivity in insulin resistant rats induced by high fat diet. Methods
A total of 69 health male rats were divided into control group n =22 normal chow  and high fat group
n =23 high fat diet and exenatide treatment group n =24 high fat diet with exenatide treatment . All rats
were fed with corresponding diet for 20 weeks. Insulin resistance was found in 2 later groups after 10 weeks’
high fat diet and then exenatide 2 pug/kg ip twice a day or normal saline at same volume and time were
injected for 10 weeks. The insulin sensitivity and glucose lipid metabolism in awaken rats were evaluated by hy-
perinsulinemic-euglycemic clamp technique combined with 3- *H  glucose as a tracer. In addition plasma
ADI and leptin levels were measured by ELISA. Results Plasma free fatty acids FFA  triglyceride TG
total cholesterol TC  and low density lipoprotein  LDL levels were significantly reduced in high fat rats after
exenatide treatment P <0.01  however plasma high density lipoprotein HDL level were significantly in-
creased in exenatide treatment group P <0.01 . In addition plasma leptin levels was also significantly re-
duced and plasma ADI levels was significantly increased in exenatide treatment group P <0.01 . During the
clamp steady-state there was a significant increase in plasma FFA and insulin and a significant decrease in glu-
cose infusion rate GIR  glucose disposal rate Gy, in high fat group compared to control group P <
0.01 . The suppressive effect of insulin on hepatic glucose production HGP was significantly blunted only

16% in high fat group. In exenatide treatment group plasma insulin and FFA levels were significantly
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decreased P <0.01
67% . Conclusion

GIR and Gy, were significantly increased P <0.01

and HGP was suppressed by

Exenatide treatment may ameliorate high fat diet-induced insulin resistance by reducing

leptin level elevating adiponectin level and thus improving glucose-lipid metabolism.
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F1 AF20FE3IARBREMERLEE n=20 x=s
215 LI FBG mmol/L.  FINS mU/L  FFA mmol/L. TG mmol/L TC mmol/.  HDL mmol/L  LDL mmol/L.  TEP pg/ L ADI ng/L
NC 41 2.35+0.01  4.72+0.13 22.2£0.3 0.60£0.05  0.36+0.02  1.50%0.12  1.02%0.06  2.35%0.10  3.14+0.11  0.59 +0.01
HF 41 2.64+0.02> 4.86+0.15 22.9£0.5 1.15£0.05>  0.79+0.04> 2.29+0.14>  0.7820.05> 2.92+0.12> 4.48£0.14>  0.50 +0.02*
HE 41 2.38+0.01°  4.80+0.13 20.1£0.6 0.64+0.04°  0.48+0.03" 1.19+0.08" 1.21£0.07°  2.48 £0.13* 2.75+0.11* (.75 +0.02™
a P<0.05 b P<0.01 5 NC#Ztix ¢ P<0.01 5 HF 4arbix
F2 3AKRREMBRZEALLE n=20 x=s
X BG mmol/L INS mU/L
{F[E] min
NC 21 HF 41 HE 4 NC 4 HF 41 HE 4]
0 4.80 +0.16 4.83+0. 14 4.82+0.15 21.5+0.8 22.411.0 20.0 +1.1
60 5.10£0.11 5.09 £0.09 5.39 +0.09 14.5+0.8 13.6 £0.5 13.9 0.7
140 4.78 £0.15 4.88£0.12 4.98 +0.15 116.1 1.1 109.0 «1.42 121.8 +1.2°
160 4.73 £0.19 4.76 £0.20 4.72 £0.12 113.6 £1.9 181.7 +1.7° 126.5 1.4¢
170 4.74 £0.17 4.76 £0.18 4.79 £0.17 114.8 1.4 148.8 £1.5P 118.8 £1.9¢
180 4.70 £0.17 4.83 £0.15 4.78 £0.19 98.5+1.8 105.6 +1.4° 101.2£1.6
. FFAs mmol/L GIR mg/ kg min
{5 [E] min
NC 4 HF 41 HE 41 NC 41 HF 4 HE 41
0 0.60 +0.05 1.15+0.05" 0.64 +0.04¢
60 0.64 +0.05 0.87 =0.06" 0.69 £0.05¢
140 0.20 +0. 02 0.47 £0.02P 0.21 £0.01° 44.6 £1.2 25.7 £1.2b 52.1£1.8°
160 0.18 +0.01 0.37 £0. 02> 0.15£0.01¢ 45.3 1.1 26.5+1.2P 51.5+1.5°¢
170 0.19 £0.01 0.36 +0.03" 0.16 £0.01¢ 45.9+1.3 26.3 +1.3P 48.6 £1.3¢
180 0.18 +0.01 0.30 £0.02" 0.14 £0.01° 46.8 1.1 26.0 +1.2° 46.4 £1.2°
a P<0.05 b P<0.01 5 NC ki ¢ P<0.01 5 HF 2arbix
F3 3AKRRFRABEPEMSRSHERIGMELIERZEMEEE n=20 v=xs
g1 INS mU/L FFAs mmol/L Ggrq mg/ min- kg HGP mg/ min- kg
- S B JE B JER B L Harks
NC 41 21.5£0.8 113.6 £1.94 0.60 +0.05 0.18 £0.014 28.5+0.7 56.9 +1.24 28.5+0.7 12.8 £1.14
HF 4 22. 4+£1.0 181.7 +1.7% 1.15 £0.05" 0.37 +0. 02" 26.4 1.1 47.9 +1.2M 26.4 1.1 22.1%1.1>
HE 4 20.0+1.1 126.5 +1.48¢d 0.64 £0.04°¢ 0.15 +0.01° 27.2£1.0 55.8+1.1¢ 27.2+1.0 8.9 +1.2ad

a P<0.05 b P<0.01 5 NC#kik ¢ P<0.01 5 HF 4arb4
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M3 INS 7K F-H 5 725 T % BRZH Fl Exenatide 369720 P <0.05
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Wkl 16% 23
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S TR R R B IS H e e
LR RS I HARREIEUE B 240 M Y H5- A T eE —
M WEIE ' °7 Exenatide & GLP-1 K252 %)
Exendin4 (YA T A=Y TBHAS GLP-1 5l
PR 24 IR 5 36 1 (HE NG GLP-1 REELE
MAEER G B I C o & A GLP-1 Rl 1 9
NEIHEFR B PSSGAPPPS  fighit —iKIL ik IV DPP
IV MR EA SR RS
/N Exendin4 3657 W00 T B 5 S 09 8 Bk K BRUIAR B
i PRI AR BRI SRR B
EIRITHGE TS B AN A Tl Al R R 5 2R AR
T Preumont %5 ° 3@ 1F HOMA #iHIAfF 5% % 1 Exenatide
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FFE— LT Exenatide X RiES IR KEJES
FABUBAE AR PRSI  FRATR A 3- CH 4
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5% FEEPICARAS I HF 4R R 2E S FE INS M
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de KbPRIS FEME S R AT IR AW 13K INS FFA /K-
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BRI H 7R AT 2 ek HGP B WAL T X0 REZH 10
K67%  ULHIEIRE K B2 Exenatide 4b ¥ 10 J& J5
IR A IS s A A1 JE) 2 2 ) 28 U= PE 1S Tin
AR THLUA IR

Fiti 5 0 1R B R HRBCFSR R A ATk A R
FIJg 7 4 M DA R 5 R AP AE . 40 TNF-o i
B #PLER resisin FIFEER leptin BRI Ml
AFNHT R I —Fh b IR 5 4B o IR Hh 244 A
FSERA Y RN T 3927 A& 3 AN RFH2 AN
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2 RUBERRW RhOm ARRE BRS EMPTEA L
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ZEH BT 40 B 43 A 09 R 167 S LR 2 BN 1Y 25 1
Fi NIERFL AR e 5| S B S AT R AN 2 OB IR
S gty 2 I NE R 2 DN 45 4 5 BR R 3R () SR I 45 A A
R ZEAE M " Elkind-Hirsch %5 " #5% & 9
Exenatide R T 25 H A 2 ROV ELE AR AL RS
RIBLLIAN T T I ARER R K AW R
B K B2 Exenatide 4b B S 1 3% 5 56 2 7K 7 B & 75
TXPRELA R AR A 9% 227K 7 B A1 T %) RE 2 v g
4 A 1994 FRIVEZR LK BRic AR B A RE
RS Ty R FE R VE . A B S BE F 2 F
Flisi 5 Re G A7 AR R R A P il R
Al AR T ARG, R b S5 IR
HAEMIE L FERRNIE A R EE BT IRI4Z
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FARPURE A
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K SIS 8 2 A TR A A I 3 g 1 K SF T A TR
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ABBE WA 201388 1 B IR A 5 SR i A IE 512

S 3k

1  Kolterman O G Kim D D Shen L. et al. Pharmacokinetics pharma-
codynamics and safety of exenatide in patients with type 2 diabetes

Am J Health Syst Pharm 2005 62 2 173 —181.

2 LiL Yang G LiQ et al. Exenatide prevents fat-induced insulin re-

mellitus J .

sistance and raises adiponectin expression and plasma levels J . Dia-
betes Obes Metab 2008 10 10 921 -930.

3 Chen]J Couto FM Minn A H et al. Exenatide inhibits beta-cell ap-
optosis by decreasing thioredoxin-interacting protein J . Biochem Bio-
phys Res Commun 2006 346 3 1067 —1074.

4 Yang G Li L Fang C et al. Effects of free fatty acids on plasma re-
sistin and insulin resistance in awake rats J . Metabolism 2005 54

9 1142 -1146.

5 EE EB BN % Exendind XEIEA RIS PS8 41
DIRERIREN T . R SRR RS 2009 31 2 120 - 123.

6 Szayna M Doyle M E Betkey ] A et al. Exendin4 decelerates food
intake weight gain and fat deposition in Zucker rats J . Endocrinol-
ogy 2006 141 6 1936 —1941.

7 Fehse F C Trautmann M E Holst ] J et al. Effects of exenatide on first
and second phase insulin secretion in response to intravenous glucose in
subjects with type 2 diabetes ] . Diabetes 2004 53 Suppl 2 A82.

8 Green BD Irwin N Gault VA et al. Chronic treatment with exendin

9 -39 amide indicates a minor role for endogenous glucagon-like
peptide-1 in metabolic abnormalities of obesity-related diabetes in ob/
ob mice J . J Endocrinol 2005 185 2 307 -317.

9 Preumont V. Hermans M P Brichard S et al. Six-month exenatide im-
proves HOMA hyperbolic product in type 2 diabetic patients mostly by
enhancing beta-cell function rather than insulin sensitivity J . Diabetes
Metab 2010 36 4 293 —298.

10 Sheng T Yang K. Adiponectin and its association with insulin resistance

and type 2 diabetes J . J Genet Genomics 2008 35 6 321 -326.

11 LeeCY Lee CH Tsai S et al. Association between serum leptin
and adiponectin levels with risk of insulin resistance and impaired glu-
cose tolerance in non-diabetic women J . Kaohsiung J Med Sci
2009 25 3 116 -125.

12 Elkind-Hirsch K Marrioneaux O Bhushan M et al. Comparison of
single and combined treatment with exenatide and metformin on men-
strual cyclicity in overweight women with polycystic ovary syndrome

J .J Clin Endocrinol Metab 2008 93 7 2670 —2678.

13 Park S Ahn IS Kim da S. Central infusion of leptin improves insu-
lin resistance and suppresses beta-cell function but not beta-cell
mass primarily through the sympathetic nervous system in a type 2 di-
abetic rat model J . Life Sci 2010 86 23/24 854 -862.

Y5 2010-06-29 f&[E 2010-08-03

i TR



