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Effects of Exendin-4 on islet 3-cell function and glucose-lipid metabolism in high fat

diet rats

TAN Xing-rong', WANG Yi', YANG Gang-yi’, FANG Chao', WU Yan’, OUYANG Ling-yun’, LI Sheng-bing’,
CHEN Yuz(] Department of Endocrinology, 9th People’ s Hospital of Chongqing, Chongqing 400700 ;> Department of Endocrinology,
Second Affiliated Hospital, Chongqing Medical University, Chongging 400010, China)

Abstract: Objective To investigate the effects of Exendin4 on islet B-cell function and glucose-lipid
metabolism in obese rats induced by high fat diet. Methods Forty Sprague-Dawley (SD) rats were randomly
divided into NC group (fed with normal chow diet, n =10) and HF group (fed high fat diet for 10 weeks, n =
30). The rats in HF group were subdivided into three groups according to the single dose of Exendin4 (0,
0.5, 2 pg/kg) that was intraperitoneally injected twice a day for 6 weeks. The islet B-cell function, insulin
sensitivity and glucose lipid metabolism in awake rats were evaluated by intravenous glucose tolerance test
(IVGTT) and insulin tolerance test (ITT). Results Lee’s indexes, blood glucose (BG), plasma free fatty
acids (FFA) , triglyceride (TG) and total cholesterol (TC) levels were significantly increased in high fat diet
rats, but they were significantly decreased after Exendin-4 treatment (all P <0.01). In these obese rats,
Exendin-4 treatment achieved better results of IVGTT and ITT (P <0.05), also better islet B-cell function (P
<0.05), and increased insulin secretion (P <0.01), especially when a high dose of Exendin4 was adminis-
tered. Conclusion Exendin-4 treatment ameliorates islet B-cell function and improves glucose-lipid metabo-
lism in obese rats induced by high fat diet, seemingly in a dose-dependent manner.
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%4 M it 2 i 56 (intravenous glucose tolerance test,
IVGTT) Ak & Z it 2346 (insulin tolerance test, ITT)
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Bt BF IR MRS T S 86 3 ) L BRI ) 5 B BRI SR 30 K, 45
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7% W BT 6% H BB AL, FIRTINAGE A R, e 2
FhiRRlARE &k AR 14. 61 K)/g, @ RR TR 19.75 kI/g) .
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8 pm) , REEFRHIAE (23 £2)°C, W3R 10 JH )5 , S ARMR IR 540
4 3 21 (HF \HFL HFH 41, 734145 10 ) ,HFL HFH 2153 5| %
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MR A —RERE 2, R A0 B RIS ARELME SRR A
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1.2 Z=iedrix
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10 min BRI IR 5l 22 1 A 464 ( BG) B Jige i 28 (INS) e iz
TGRSR 2 d 54T ITT SE5G, Sk A R 0.5 U/kg
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FER 2 2240 W AE'S : Homa-B = [ 20 x FINS(mU/L) 1/[ FBG
(mmol/L) —3.57 ; k& Z KT +5 4L (Homa-1IR ) FerR AL i
ZRUHEPTAEE : Homa-IR = FBG(mmol/L) x FINS(mU/L)/22.5;

Jige £ 22 ABURRAE K (IST) /R 1B 5 3R A /A ST = — In[ FBG
(mmol/L) x FINS(mU/L) ], H:H FINS Jyzs i i 5 2%, FBG iy
23 W MLH
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2.1 K RAAFHAKP IR

S, HF 2 R R (FFA) CH il =8 (TG) | S [
A5 (TC) WA i 5 F NC \HFL HFH 20 (P <0.01) , FFA 7£ NC,
HFH HFL 41 0] 22 R o4 it 2 L (P >0.05) ;HFH 41 TC B i
EF NC 41 (P <0.05) 1 HFL 41 (P <0.01) ; HF 41 F LI ]
% F NCHFL HFH 41 (P <0.01) , HFL 21 0] ] & & T HFH
Y1(P<0.05) ;FBG 1 FINS 7E45 41 [0] 24 R E G iH2£ 3 L (P >
0.05), W1,
2.2 IVGTT %% K A ¥ BG INS K65 T 4L

ARG , 4 K B BG 37 1 min 3k & i, NC 2 Al
HFH 21 I FHi BE % HF 411 HFL 417 (P <0.05) ,2 min J§ F
Ree i B K (P < 0.05, 3% 2) 5 7 4 BRI U , NC 4R HFH
ZH INS KPP 30,3 min 3575 06, B REL T & 7 ~ 8 £ LU
b o B T HFL 41 8% HF 41 (P <0.01) , 5 sk T
[%,10 min J5 T IR (K 2) .
2.3 ITT 3 F XK Kb BG R-F ey T 1L

75 ITT 5284 INS 4 RS ,NC 205 HFH 4 BG R [ i Ji
ERIGH2EE (P >0.05) {1 HFL Z0 71 HF 41 BG T [ iR
JE I AT NC 415 HFH 41(P <0.01) ,HF 415K (F 1) .
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a; P<0.05, b: P<0.01,5 NC 3645 ; c: P <0.05, d: P<0.01,
5 HFH 413
E1 ITT 332 4 AXR Mk FHEL

F1 HAXREMBIEBILE (n=10,z£5)

25 LI BG(mmol/L) INS(mU/L) FFA (mmol/L) TG ( mmol/L) TC( mmol/L)
NC 41 2.42 +0.01 4.78 +0.15 21.22 +0. 66 0.61 +0.06 0.34 £0.02 1.30 £0.11
HF 4 2.61 £0.020 4.81+0.14 22.89 +0.58 1.11 £0.07" 0.78 0. 05" 2.19 +0. 13"
HFH 4] 2.32+0.01° 4.80 £0.14 19.95 £0.97 0.65 +0.05° 0.44 £0.04b 1.15 +0.092¢
HFL 41 2.48 +0. 024 4.79 £0.23 22.44 £0.57 0.68 +0.04¢ 0.54 £0.02bd 1.48 +0. 073

a: P<0.05, b: P<0.01,5 NC 2a¥t%; c: P<0.01, 5 HF Za1k4x; d. P<0.05, e: P<0.01, 5 HFH a1k
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2 IVGTT fEHEKXRERERE K MYE BRERAFLEE (n=10, x +5)
1A (mmol/L)
215
0 min 1 min 2 min 4 min 5 min 8 min 10 min
NC 21 5.16 £0.22 29.48 £0.48 22.89 +0.35 18.50 £0.51 16.63 £0.39 14.73 £0.40 12.46 +0.37 10.23 +0.24
HF 4 5.73 +£0.21 24.69 £0.65%  23.60 +0.79 21.18 £0.42%  18.71 £0.42%  16.54 £0.30°  14.19 £0.36°  12.12 0. 14
HFH 4 5.51+0.16 28.63 £0.56 22.13 +0.42 18.58 £0.55 16.42 0. 41 14.73 +£0.33 12.67 +0.21 10.73 +0. 16
HFL 41 5.65 +0.17 25.50 £0.43%  24.65£0.50*  21.08 +0.46"  18.73 £0.50%  16.37 £0.28%¢  14.15+0.31%  12.05£0.25
i3 2 (mU/L)
205
0 min 1 min 2 min 4 min 5 min 8 min 10 min
NC 41 21.21 £0.99 68.04 £2.31 148.23 +3.24 166.13 +3.63 156.82 +3. 66 113.91 +4.18 96.01 £3.39 42.71 £1.71
HF 4H 22.91+1.05 43.23 £1.57"  66.19 £1.90P" 73,89 +2.16"  59.69 +2.79" 49 61 £2.18P1 43,29 +2.03"  35.37 £1.99
HFH 41 20.00 £1.17 62.01 £2.40 140.49 +3.66 160.82 +4.21 152.08 +3.88 123.07 +3.40 91.62 +2.84 35.81 £1.83
HFL 41 21.31+0.89 53.37 £2.63h  93.99 £3.24M  110.29 £4.65"  85.71 £2.34"  67.89 +2.86"1 54,09 +4.21P1  35.87 £1.90

a: P<0.05,b: P<0.01,5 NC 4014 ;c: P<0.05, d: P<0.01,%5 HFH 2a1bic

2.4 BMRIRE B e it R AR R AR AR

HF 415 HFL 41 Homa-IR ¥ i & F NC 41 (P <0.01) #I
HFH 41 (P <0.05) ; HF 41 ISI B & F HFH fl NC 41 (P <
0.05) ; IVGTT 5256, HF 41 AIR,,, B B ik T HFL 41 (P <
0.05) Ml NC .HFH 41(P <0.01,33),

#3 BHEBARREENES B M ae R EUR R
BB (n=10,x +5)

2051 AIR( 19 Homa-IR Homa-B ISI
NC 4 4.64 £0.10 4.84£0.13 5.59 £0.15 -4.68 £0.15
HF 24 3.48 £0.20" 5.62 £0. 19" 5.43 £0.16 -4.84 +0.09
HFH 2 4.62+0.119 4.95+0.14¢ 5.26 £0.10 -4.70 £0.19
HFL 24 4.02 +0.15° 5.35+0.12%  5.30 +0.08 -4.78 £0. 14

a: P<0.05, b: P<0.01,5 NC 281b4%; c: P<0.05, d;: P<0.01,
5 HF 481k4%; e: P<0.05, 5 HFH 4a1b4g
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et
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GLP-1 Z5I¥y, & —Fh & A 39 MEIERZ AR, 5
FLEhY GLP-1 (LR T 51 53% [RJUR- ", AT ARABLAY
AWEE R . H Exendin4 (1) C 3 &% 4 GLP-1 ik
19 9 KRR (B PSSGAPPPS) 25 %) 9 IR B 4 V) ity
R A, %F K L Bk IV ( DPP-1V) B35 88 H B VE H

W o, A, BA R R . AT 5

AWFFREE R, SD K& R gMEs: 16 )5 LI,
ML2E FFA (TG 1 TC 25455 A 41 B I 38 fmn, 4678 KR
IR 2R AL . RAE K B4 Exendin4 4b 3
Ja bR 48 bR B W e sE, AR R R A (2 pe/kg)
Exendin4 Zb¥2H LI 1 TC B WA T 1E 5 X A4, X 4t
R R E IR E SR K B £ Exendin4 2 pg/kg
AbEE 6 JE i RERERIIE A 2 ALAS 21 B 2 s

)i ] Homa #5835 5 i K Bl Homa-IR B {2 /5
T NCA,ISLET NC 4, KSR ReE T8% T
IR FIHL A4 X i 5 2 SO M N . m I KRR &
Exendin4 2 pg/kg 4b PR 5, Homa-TR B I A% ; 271
Exendin4 2 pg/kg b T IR, 2038 1 HLAARXT R &
RO (BAEARGE SR, Homa-B 7E45 4R T
it T RES R AR IR B IR SR X AR PR e R L
Atk B R i 2 AN KA

Bifi J5 FRAT AT 4 2 R B4 T T IVGTT A0 ITT 5245,
IR SE 16 JE Y HF 4R, S ki 41 #4685 0.5 g/kg
Ji 1 min B IOE A B B AR T NC 41, p R 2
A B AR T NC 41 JF BB 5 2 B e s 25 4R o
2P o R R 5 2R e v P A X BB T kR
NS 2 0.5 U/kg J5, 76 5.10.20 .30 min 4% B} [A] 55
HF 41 108K 5 1 NC 4, B H RS REUR R
AT NC 4., Hit, Flsegmss fub4d s HF 4
TR R T P, ) 2 AR T SR P R B 5 A W T
REIGR DA KRR 5 28 WA E AT . SR K B ZE Exendin4
SEFRJE  IVGTT 1 ITT $8 4R B 0 80 , 7677 ) b SE 50
W HFH 20 LG HFL H s OB W, Bk s 5 NC 41
CEM S Wik, 7] LI EXT T g ik & s S
NEACEIZE AL AR S B 40 T 58 52 31 i 235 , Exendin-4
2 pg/kg AT HEE— A .
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