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Ameliorations of pioglitazone on irsulin resistance
in spontaneows IGT OLETF rats

DING Shi-ying , SHEN Zhu-fang~ , CHEN Yue-teng, XIE Ming zhi

(Institute of Materia Medica , Chinese Academy of Medical Sciences and Peking Union Medical College , Beijing 100050 , China)

Abstract: Aim To investigate the ameliorations of pioglitazone , a me mber of the thiazolidinedione group
of antidiabetic agents , on insulin resistance in spontaneous OLETF rats with impaired glucose tolerance ( IGT
OLETF) . Methods One group of IGT- OLETF rats was orally administered pioglitazone at the dose of 20 mg*
kg '(qd) for 2 weeks . Another group was given the same volume of solvent as control . Glucose tolerance and
insulin tolerance were tested, and blood glucose concentrations , insulin levels and lipids in serum, liver and
muscle were determined . Insulin sensitive index ( ISI) was calculated by the reciprocal of fasting blood glucose
times fasting insulin. Results Pioglitazone was shown to markedly enhance the glyce mic response to exogenous
insulin (0.4 u*kg ', sc) in the model . The falls of blood glucose at 40 and 90 min in the insulin tolerance test
were augmented by 70 % and 158 % in the treated group than the control . The serum insulin levels were
significantly decreased and the ISI nearly normalized after treatment . Pioglitazone also lowered the serum TG and
FFA levels and the lipids in liver and muscle . No effect was found on the expression of leptin in epididymal
adipose tissues and on the activity of GFAT, a key enzyme in hexosamine biosynthesis pathway ( data were not
shown) . Conclusion Pioglitazone can improve the insulin resistance state in IGT- OLETF rats . Correction of lipid
disorder may be associated with it .
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Table 1 Effect of pioglitazone (Pio) on glucose tolerance in IGT* OLETF rats

Blood glucose/ mmol* L~ !

AUC/ mmol* min® L~

Group

0 min 30 min 120 min
Normal 5.1%0.7" 7.6%0.6"" 5.3%0.6 770 £567"
IGT OLETF 6.6%0.6 12.1%1 .3 6.7%1.3 1123 %139
IGT OLETF + Pio 6.610.8 10.2%1 .9 6.1 0.8 986 £132

Pioglitazone was administered orally at the dose of 20 mg=kg ' (qd) for7 days. n=6-8, xts. P<
0.05, P<0.01, P<0.001 @ IGT OLETF group. AUC presents the area under the curve

Table 2 Effect of pioglitazone on irsulin tolerance in IGT OLETF rats

Blood glucose/ mmol* L~ !

Blood glucose decrease

Group 0 min 40 min 90 min at 40 min/ %
Normal 5.0%0.6 2.7%0.3" 3.6%1 .2 46 £6"
IGT OLETF 5.6%0.4 4.1%0.7 4.2%0.8 27 11
IGF OLETF + Pio 4.8%0.4 2.610.4" 1.7£0.3" 46 117

Pioglitazone was given orally at the dose of 20 mg* kg’l (qd) for 10 days. n=6- 8,

'P<0.01, P<0.001 s IGF OLETF group

xts. P<0.05,
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Table 3  Effect of pioglitazone on fasting blood
glucose (FBG) , irsulin and insulin sensitive index
(ISI) in IGT OLETF rats

Group FBG mmol* L™ Insulin/musL~'  ISI( x 10%)
Normal 3.7%0.47 34 18" 7.9%0.6"
IGT OLETF 5.7%1.1 47 14 3.7%0.7

IGT OLETF + Pio 5.0%0.6 28 £9° 7.0%2.2°

Pioglitazone was administered orally at the dose of 20 mg® kg'1
(qd) for2 weeks. n=6-8, x£s. P<0.05, P<0.01, P
<0.001 @ IGT OLETF group. ISI =1/FBG X insulin
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Changes of lipid metabolism in IGT OLETF rats given

Parameter Normal I1GT OLETF IGT OLETF + Pio
Serum
TG mge dL"! 69 *18" 147 £56 60 13
FFA/ mmol* L™ 1.0%0.2° 1.3%0.2 0.9%0.2""
TC mge dL~ ! 50 £57" 112 %26 92 22
HDL> ¢/ mge dL" ! 15.3%1 6 26 £6 21 £5
LDL- ¢/ mge dL"~ ! 23 5% 57 44 £11 40 £11
T{ HDL- C 3.3%0.3" 4.4%0.8 4.4%0.5
Liver
TG mge g™ ' ( tissue) 14£3° 54 %10 177
FFA/umol* g~ ' ( tissue) 60 *14 76 £11 53 £8™"
TG mge g™ ' (tissue) 3.7%0.3 5.010.4 3.7%0.5
Muscle
TG mge g™ ' (tissue) 1.3%0.5" 2.5%0.4 1.6%0.3"

n=6-8, xts. P<0.05, P<0.01, P<0.001 u IGF OLETF group
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