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[ Abstract | Objective: To investigate the molecular mechanisms of Jinlida on ameliorating insulin
sensitivity in insulin resistant rats. Method: Fourty-eight SD rats were randomly divided into 2 groups: the control
group (normal diet) and the high-fat-diet group (high-fat diet). After 6 weeks of high-fat diet, the insulin resistant
model in rats was tested by the euglycemic hyperinsulinemic clamp. Then the high-fat-diet rats were randomly
subdivided into 5 groups: the high-fat group ( HF) , the low-, middle- and high-dose Jinlida groups (0.75, 1.5,
3.0 g+ kg™') and the metformin group (0.2 g - kg™'). After 8 weeks of treatment, hyperinsulin-euglycemic
clamp and intraperitoneal glucose tolerance test were performed to evaluate the whole-body insulin sensitivity. Blood
samples were collected and fasting blood glucose (FBG) , fasting plasma insulin ( FINS) , glycosylated hemoglobin
(HbAlc), total cholesterol (TC) , triglycerides (TG) , high density lipoprotein cholesterol ( HDL-C) , low density
lipoprotein cholesterol (LDL-C) and very low density lipoprotein cholesterol ( VLDL-C) were tested. The mRNA
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expressions of insulin signaling pathway molecules such as insulin receptor (INSR), insulin receptor substrate-1
(IRS-1), phosphatidylinositol3 kinase ( PI3K), protein kinase ( AKT) and glucose transporter ( GLUT2) were
investigated by quantitative RT-PCR. The protein expressions of phosphorylation and total IRS-1, AKT were
determined by Western blot. The phosphorylated Akt/total Akt ( p-Akt/Akt) and phosphorylated IRS-1/total IRS-
1 (p-IRS-1/IRS-1) were evaluated. Result; Compared with the control group, glucose infusion rate ( GIR)
decreased, levels of FBG, FINS, HbAlc, TG, TC , LDL-C and VLDL-C increased, level of HDL-C decreased,
mRNA expressions of INS, IRS-1, AKT and GLUT2 decreased in the HF group (P <0.05). Compared with the
HF group, GIR decreased, levels of FBG, FINS, HbAlc, TG, TC and VLDL-C increased, mRNA expressions of
INS, IRS-1, AKT and GLUT2 increased, the ratio of p-IRS-1/IRS-1 decreased, the ratio of p-AKT/AKT increased
in the Ji Lida groups (P <0.05). However, there was no significant effect on the level of HDL-C and expression of
PI3K in the Ji Lida groups. Conclusion; Jinlida could effectively reduce the insulin resistance and improve the

glucose and lipid metabolic disorder in high-fat-diet rats. The possible molecular mechanism might be related to

inhibiting the PI3K/AKT signaling pathway.
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2.2.2 p M A BEW A SLH (IPGTT)  KREAE &R
12 higd 4, bR S ) 7 =5 2 1% (O min LK% ) /=,
50% WF MW 2 g+ kg ip, MWIE 5,10,30,60,
120 min {4, I35 %9 0% it 28 5 A (area under
the curve, AUC ¢glu), 242 : AUC glu = (0 min +
5 min)/24 + (5 min + 10 min)/24 + (10 min +
30 min)/6 + (30 min + 60 min)/4 + (60 min + 120
min) /2,

#1 PCRE|¥RE3
Table 1 Primer sequences of PCR

2.2.3 JREEBFEZM(INSR) B ZHZ AP -1 (IRS-
1) 3R 0 B (AKT) B IR T5E LR 3 9 (PI3K) A
HAI M8 E A 2 (GLUT2) mRNA ik Trizol
Reagant 48 HUHT IE 41 41 5 RNA, 2 %% 5 il 4 ¢cDNA,
RT-PCR ¥: # ] AT WE INSR, IRS-1, AKT, PI3K #0I
GLUT2 mRNA # ik, B-actin fE 4 2 8. 519y I
WA W) TR RV A R, B F FN ISR 1, 78 6 58
JRUR , I ABI 7300 RIZEEE B PCR AGHEAT 501

SR FE514 (57 —3") FUE5IHI(5'—3") W BEREZ/bp
B-actin TGAACGGGAAGCTCACTGG GCTTCACCACCTTCTTGATGTC 120
INSR TTTGCCCAACCATCTGTAAG GACCATCCAGGTAGAAGTTTCG 135
IRS-1 ATGTGGAAATGGCTCGGA TAAGGCAGCAAAGGGTAGGC 144
PI3K GCCTGCTCTGTAGTGGTAGATG GGAGGTGTGTTGGTAATGTAGC 135
AKT CTGAGATGATGGAGGTAGCG CCGAGGAGTTTGAGATAATCG 79
GLUT2 AGCACATACGACACCAGACG CAGACAGAGACCAGAGCATAGTG 80

2.2.4  JFE IRS-1 Al AKT [0 24 85 £ J% i i Ak 26 1
ik RBUN RS E A, 30 pg B HPEFT 10% R
A BB FEL UK, D S L B A2 2= PVDF B, 5% It g W5
BYEIRE 1 b, A 131 000 F BEHY IRS-1, p-
IRS-1,AKT, p-AKT Hit4k ,4 CHEIR S, VeSS A
TR ERMEE 1 bR R R A RO A, B
I 19 2 (1 19 BL5H I HE TA 15 Bactin [ 1A LA %675
TORE i 19 2B AT B

2.3 GeitEsrAr R SPSS 13,0 Gt 4k, ¥ ¥

%2 #EHiA3 kR FBG,FINS,HbAlc,GIR B S5 (5 +5,n=6)

Phass Fom, B HBRHEE T Z50, L P<
0.05 hEFAG I =E L,

3 £R

3.1 Xz s (FBG) , 25 8 5 2 (FINS) |, B fk
M 2145 F (HbAlc) |, 4 %5 Bl i 7F % ( GIR) /K F- i 5%
M 5 IEH 4 e, B4 FBG, FINS 2 HbAlce 7K
ST, GIR W] R REAR (P <0.05) 5 5HIR 20
P, HE J7 ik K — W XU T #i J5 , FBG, FINS
HbAlc 7K-F- X W] B4, GIR Bl B Thm . WLk 2,

Table 2 Effects of Jinlida on FBG, FINS, HbAlc and GIR in Rats (x +s,n=6)

415 HE/g kg™ FBG/mmol-L ™! FINS/mU-L " HbAlc/% GIR/pg g™ ' *min~"
EH - 4.42 £0. 16 4.65 £0.21 11.60 +1. 17 27.83 £1.15
FEA - 7.23 +0.25" 8.52 +0.49" 27.22 £1.55" 14.58 0. 44"
ik 0.75 6.19 £0.15% 7.38 £0.23% 17.10 1. 79% 26. 84 0. 64%

1.5 5.79 +0.24% 7.02 £0.39% 15.38 £1. 56 29.10 +0. 82%
3.0 5.49 +0.26% 6.70 0. 42% 15.95 +1.26% 27.05 0. 597
ORI 0.2 4.87 +0.19% 4.72 £0.21% 15.10 =1.39% 28.15 0. 622

T HIEH A P <0.05; GROBAL KD P<0.05(F3 ~5 1),

3.2 XPRRUMARAKFRRZm 5 IE R 4 i, R
20 TC, VLDL-C B i J+ &, HDL-C B W R (P <
0.05) , Wil TG,LDL-C J& W] i 22 57 ; 50 A1 41 It
BLHE A IKIEYY JE, TG, TC, LDL-C, VLDL-C ¥ 5% 8
RUZH I 2 FEAIR (P < 0.05) , — HIBUIRAY B &b B I
TG,TC,VLDL-C /K- (P <0.05), W3,
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3.3 XFKE IPGTT K AUC (52 m  KiF4 0,5,
30,60,120 min Ifil % & AUC ¥ 1FE# AW 875
(P<0.05), 8 713k F )5 30,60 min [l §# & AUC
BERA TR (P <0.05) ; —H XUAIKT fi)5 5,30,
60,120 min [fiLF% &% AUC 3 & R4 FRE(P <0.05)
WFE4,
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£33 EHEMKRMAEKFHEME(z+s,n=6)
Table 3 Effects of Jinlida on blood lipid in Rats (x +s,n=6)
TC TG HDL-C LDL-C VLDL-C
21 51 ﬁ']ﬁ/g-kg’l
/mmol-L ! /mmol-L ! /mmol-L ! /mmol-L ! /mmol-L !
E% - 0.37 £0. 03 1.04 £0.07 0.76 £0. 04 0.43 £0. 04 0.14 0. 01
LT - 0.52 +0.03" 1.15 £0.05 0.42 +0. 04" 0.48 £0. 05 0.18 +0.01"
ik 0.75 0.26 +0.02% 0.76 +0.08% 0.40 +0. 04 0.31 £0.05% 0.12 0. 02%
1.5 0.15 +0.01% 0.75 0. 05% 0.39 £0. 03 0.33 +0.02% 0.07 0. 01%
3.0 0.16 +0.01% 0.84 +0.07% 0.40 0. 03 0.36 +0. 03 0.07 0. 01%
I XUIR 0.2 0.34 £0.02% 0.88 +0. 08% 0.44 £0.05 0.37 +0. 04 0.14 £0. 02%
x4 ZHEARI IPGTT K& AUC B (% £5,n=6)
Table 4 Effects of Jinlida on IPGTT and AUC in Rats (x +s,n=6)
Gl Ifi. 4% /mmol - L~
21 51 AUC
/gkg ! 0 min 5 min 10 min 30 min 60 min 120 min
% - 4.6+0.3 9.6+0.5 12.8 1.3 9.7+0.2 7.120.4 5.4+0.1 15.7 £0.5
T - 6.6+0.5" 12.3+0.6" 16.7 0.9 17.1£0.2" 14.5 £0.8" 8.2£0.2" 26.8 £0.6"
ik 0.75 5.3+0.2 7.8 £1.2% 11.1+1.9 12.4 +0.5% 9.8 +1.0% 7.2+0.7 19.3 0. 6%
1.5 5.7+0.4 10.2 £0.7 11.8 £1.4 15.3 0.6 10.1 +0. 4% 6.1=0.3% 20.6 +0. 9%
3.0 6.120.2 9.9 +0.4% 15.5+0.8 13.7 0. 4% 9.6 +0.2% 6.9+0.3 20.7 +0. 5%
I XUIR 0.2 5.8+0.8 8.4%1.1% 13.0£1.2 14.0 0. 6% 9.4 +0.5% 6.2 +0.4% 19.7 0. 7%

3.4 XK R INSR,IRS-1,PI3K,AKT,GLUT2 mRNA
Tk 5 IE R4 R, A 4] K R INSR,
IRS-1, PI3K, AKT, GLUT2 mRNA # ik F R (P <
0.05) ; SECARIA LA, | Ay ik b GRS RE

*R5 #EAEM KR INSR,IRS-1,PI3K,AKT,GLUT2 mRNA &ix
Table 5 Effects of Jinlida on mRNA expression of INSR, IRS-1, PI3K,

J& INSR, IRS-1, AKT, GLUT2 mRNA # ik (P <
0.05) , 1% PI3K Jg B & 5% w5 — F SN 3 4 w]
9% INSR, IRS-1, PI3K, AKT, GLUT2 mRNA % ik
(P<0.05), W#kS5,

M (x +s,n=6)

AKT and GLUT2 in Rats (x +5,n=6)

4 5 F /g kg ™! INSR IRS-1 PI3K AKT GLUT2
EH - 1.00 +0. 06 1.00 0. 09 1.00 0. 10 1.00 £0. 07 1.00 0. 09
LY - 0.22 +0.05" 0.34 +0.06" 0.29 +0. 06" 0.33 +0.04" 0.46 +0.05"
ik 0.75 0.55 0. 06> 0.54 £0.05 0.39 +0.05 0.54 +0.05% 0.69 +0.07%

1.5 0.54 0. 08% 0.44 £0.05 0.30 0. 05 0.47 £0. 04% 0.76 0. 06%
3.0 0. 64 0. 09% 0. 68 +0. 08% 0.36 £0. 06 0.62 0. 09% 0. 68 =0. 06%
UK 0.2 0.77 0. 07% 1.04 +0.07% 0.60 +0. 10 0.81 +0.07% 0.83 +0.07%

3.5 PR EUWME TRS-1, AKT B2 [ A% iR 1k R
RKIKWm  5IEH A, = ig4 p-IRS-1/1RS-1
Wy 7t 5, p-AKT/AKT W] & BEAIK (P <0.05) ; 54
RULH g, w ik K — B OSUIF L4 p-IRS-1/1RS-1
W B B A, p-AKT/AKT el B 5 48 %5 (P <0.05)
W T,
4 itig
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Fig. 1
(R+s,n=6)

Effects of Jinlida on protein expression of IRS-1 and AKT
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