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Effect of Huangqi Gegen Decoction on Insulin Resistance and
Gene Expression of PPAR-y in Type 2 Diabetes Mellitus Rats
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[ Abstract | Objective: To observ effect of Huangqi Gegen decoction on insulin resistance (IR) and gene
expression of peroxisome proliferator-activated receptor-y ( PPAR-y) in type 2 diabetes mellitus ( T2DM) rats.
Method: Male Wistar rats were randomly divided into nomal group, model proup. The rats of normal group were
fed with common food while the others with high calorie food for 4 weeks and injected with low dose of STZ. The
level of fasting blood glucose (FBG) and 2 hours blood glucose (2 h BG) of glucose load were measured by routin
method in rats with hyperlipemia after one week. The rats with nomal FBG level and 2 hBG level =7. 8 mmol-L ™'
were as model rats. The model rats were randomly divided into model group, rosiglitazone group, and high,
middle , low dose of Huangqi Gegen decoction groups (8, 4, 2 g-kg™'). After intervention by drugs for 8 weeks,
FBG, fasting insulin (FINS) , leptin, TNF-« level of all rats were measured and insulin sensitivity index (ISI),
insulin resistance index (HOMA-IR) were calculated accordingly. At the end of experimental treatment, the total
mRNA of greater omental adipose tissues were extracted and the genic fragments of PPAR-y were amplificated in
order to detect their expression levels. Result; Huangqi Gegen decoction could enhance ISI, reduce HOMA-IR,
plasm Leptin and TNF-« level in model rats, and increase the expression of PPAR-y mRNA. Conclution: Huangqi
Gegen decoction can improve IR condition of the model rats and its mechanism is probably related to its effect of

reducing plasm leptin and TNF-« level, enhancing the genic expressional level of PPAR-y.

[WFEEHE] 20110729 (006)

[(E€TB] JAARTH 4 K RZETH (2010B030700058 ) 5 7348 i 5 24 Jy BF B IR (2010412)

[&— 1’E%] TR, T, VT, N B2 IE 5 &, Tel:020-39358044 , E-mail ; vip. wangchunyi@ gzhtem. edu. en
[BIREHE] &0, LA S, B2, AFF 250758 5 TT & , Tel :020-39358290 , E-mail ; vip. gaoying@ gzhtem. edu. cn

- 152 -



A, % R ARG X 2 BRI R BUR S AT K PPAR-y mRNA R X #5219

[ Key words |
TNF -«

fifi & Z #E 31 (insulin resistance, IR ) J& 4% IR Ji§ &
BRI 22—, BT TR 1 & A R R4 id
i, [A] I A 2 3 BOWE PR IF & AE 9 3 AR IR . H
B O A% s DY 5 48010 0 Tl A 4 71 00 006 A2 AR -y
( peroxisome proliferator-activated receptor-y, PPAR-
y) 5 IR YA OC " R B A 3 A e e e
K (TZDs) 25 ¥y W AR A5, T 4E RTS8 & B, & >
ARy PPAR-y Jah5) Bk TR AT RE, I,
PPAR-y L] IR — A B i DD AR i, IF H
AR A b B 2 S ST R R S R
PPAR-y #3h

BRI WL T GIEVR AN ) o IR AT TS
B9 R 2 v 1 s B PR TP KUR 8 RE A o AS PRSI
0T ) F 58 2 W1 o )E B AR U T LA 3 Rl B AR (3
TN JBE 5 2 BURRE ] FEA (8 58 B A B DL B %o i
LAV PR A F T & 45 FL o3 2 RUBE JR i (T2DM)
B AR R itk — A5 BRI O TR A4 AL
il AR SIS WS T B B B AR X /0N T B DR AR TR R
(‘streptozotocin, STZ) & i /) kBl 5 69 T2DM-IR
FRAY R I 98 2R (leptin) i 9K 5 A 5o ( TNF -
o) LUK WG 4148 PPAR-y mRNA 3 ] 33K 1 52 1,
PLR D H A1 T2DM-IR 9 4 I BL i FIHE 2, o Holi
PR L B AT 5T B9 7 S 6 B A
1
1.1 Zh%  SD KB, MElE 1T (180 ~220) g, SPF
¢, 4t 0034927 , & % UE 5 B W HIE 5 2008 A020, I
REBE ISP Lo ShPEIE TR #high
WA, EANRE (24 £2) C IRES0% ~
T0% 15 3% ¥ 55 45 5 B2 2 92 5 3 W) B BT B K,
SPF gl i ) AR 4 B2 2 S s ) oL 4R AR
1.2 fY4% SN-695B R f y M AL ( F i I 7%
I HOERALER ), AVS421 B4 [ B AR 4k 4 B (B
ABLBR B Hr 2~ Fl ), Gene Quant pro #% R X
(Amersham bioscience) ,AL1296 DNA Eng- ine( BIO-
RAD /A #]) ,EPS301 A3 yk Y ( Amersham Bioscience) ,
K % 4 3% & 4 VTLBER LOURMATO0614503
( Amersham Bioscience ) , SIM-F140 % #% pK/ 1l vk #IL
( HA SANYO 72> &), 1-15k # ¥ 7R 55 0 ML (26
Sigma /A @] ), RH basic KT/C # J7 $if $E %% (IKA 2%
7)), RIOS 4fi 7k #L ( MILLIPORE 2 ] ) , OIJ 2003-05
Sz A BT T 28 UK R A BT (b T T S A R 2

Huangqi Gegen decoction; type 2 diabetes mellitus; insulin resistance; PPAR-y; leptin;

CID
1.3 259 ARG, B BRI
2:1, SR 70% & B B, Y 5], R LA g 4t
o, 51 g AR TAZ 1,71 ¢, % 1.22(50 C) , i
WFFE 2 F AT ) 45 5 Eh B 2 A% B0 IR, A% 4 mg/ R, 3R
3 5 4 1 25 A BR S AL b5 20070502 5 4% iR 1 T
# (STZ) , 35 Sigma 23w, Wi FH AT FH A7 168 18 2% vh 46
Be il , pH 4. 4,
L4 3R R &, LR Ay TR RO A
BRA ] 4 080222 5 Ji & ik S il ) &, db o ) 56
A A E AR A BR 2N w5 080829 5 TNF-ar i fiz ik
£ Leptin AR F &, Lm0 RE LA HAH
FRZNF] L 42 080829 ; DNA Markerl ; PCR X7 & , it 2
H6604 ; TRNZOL-A* | #it 5 H6124; TIANScript ¢cDNA
55— 854 A £ Goldview K (EB ARk,
AR 2 R A B R AR A W R A BR A 7R
DEPC, 35 [H Fluka 24 w] 41t 0712105 5 79 i 15
TR B R Ay A e, o K Ak 2R T
1.5 Gkl Rg AR C 4 A - R AR R 52% |, i
B 12% , B 10% 58500 24% | BE IR A 85 2% , 2
BEH0.1% 5% 0.4% , £ 0.2% , 3£ 100.7%
B ARA S5 sh ) oo i T, e T4 5
20080421, SPF 2% K UEERIR RN d ) AR A B 22505
s ot
2 AFik
2.1 MEEIgEST 535 MEvk SD KR, 7R 4R 3R 0
ZLE MIE N R IR 7 d JE, B 10 HAE S IE F X IR
4, MR DL SE A R, A R BN DA R g R, 3 4k 4
4 A8 12 h G ip 44T STZ ¥ 30 mg-kg ™', F 1
JAl JE A 12 h, R E # Jik A Bt 43 5900 2 FBG LA K
BEGRT (1 g kg ') JG 2 h B IBEE (2 h BG) , 2k 4%
FBG iIE% H 2 h BG=7.8 mmol-L ™" iy K B & M
B R B, OB R L SO L BEMLAN A S 4H, 4
10 5L, 43591 Sk A5 700 5% 2 | BH A X B 245 2 s %) ) 20
(1.0 mg-kg™") , BRI E  h LA R4 (8,4,
2 g-kg ™) ARSI DL RE A RE . IE BT 4L D)3
i kL, i SR 245 25 8 RS, K BB b 38 (45 25 1)
], ¥ DA B 22 IR Tk R e MR BB, , 3 3 g 11
HRRIET i 5 A 8 R AG ) .
2.2 AEARFEARINGE RS 12 h, HIK A S R
Fie 1 3 20 ok BRIt it 35 00 5 FBG, i A ik I 4 I
153 -



18 5 5 )
2012 4E 3 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 18 ,No. 5
Mar. ,2012

95 2 (FINS) |, I 3+ 5050 192 19 R R 50 (181) =
Ln [1/(Fins x FBG) ] #1 IR #5%¢('°’ (HOMA-IR) =
(FBG x Fins) /22.5,
2.3 (13 leptin Fl TNF-o JME KRS 12 h, H
KA S IR I, JE 32 B0 Bk L, ¢ B A 3 5] B SR
PEAT AR AR B v 1 BOEs X AR A AT TR, T A%
ZH KBRS leptin J2 TNF-a ¥ ¥
2.4 5¥rit546 M KR PPAR-y mRNA 5]
W (CH M R Bl 205 bp): kU F A S -
CTGGCCTCCCTGATGAATAA-3 ", F i /& %1 5°-
GGCGGTCTCCACTG AGAATA-3’ ; 1§ 5 ik J] B-actin
(HBy R Bl 600 bp) : )75 57 -GACCCAGATC
ATGTTTGAGACC-3 *, F i &/ % 5 -
GCAGTAATCTCCTTCTGCATCC-3" . B # ¥ M
WA BN FLA R
2.5 RT-PCR &5 mEmaln’ KR4S
fi5 5 JC RNase $5/E 5 HUOK 9 Ak i 77 41 21 24 50 mg
WA R IRAF 25 H o 4% TRIzol JEH] 5 H2 MU RNA,
AR I 3 S0 7 s RNA VR JE . LA 1 g i RNA S
M, #E MMLV 36 5% St i /E R & 8 cDNA, B2 pL
cDNA 7€ Taq F§fE T #6417 PCR N, NI &
25 L, &R &4k 94 °C, 3 min FiiAS 1,94 °C 30 s
ASPE 59 °C,30 s 3Bk ,72 C, 40 s FEfH 38 M EFR
J&i 72 CHAEAR 7 min, B 6 pL PCR SN ;=¥ it 17
Byt B M 58 e R VK 43 M, 8 ] Image Master'™ Total La
BRI BT R G850 BT 45 AL 1 I S R 5 9 2 0 TR 33k ot
ONER IR
2.6 itk P BE Y A SPSS 13.0 Stk
PEUEAT Go3F, WAL ) L 8 7 22 43 B ( One-Way
ANOVA) , Lk P <0.05 N2 9H B EM,
3 &R
3.1 X} ISI }z HOMA-IR {5 #ER1 4] 5 1F 5 %)
M2 AH b, HIST & 3% F B . HOMA-IR I 3 3% fin
(P<0.01) 5HIRIA A L, 2 4% 51 B 2 A 2% T+
ISI F# Ak HOMA-IR ffEH (P <0.01) , ® SR 7
e N B 3 TR T2DM KRR IST ORI R AR
HOMA-IR B /E 1 (P <0.05), H 2 — & 7l i K #i
P, R B AR AT s T2DM-IR K U & 3%
RORE WL 1,
3.2 X RBMHK TNF-o F1 leptin & & (950 45
HUZH KR M3 P TNF-a Fl leptin /K5 1E F % BB 41
FHLE BT T (P <0.01) o i 2 B8 A 7 & L 7
2 3 AT I 2 BEAIOR B I TNF-a Al leptin 7K
(P <0.01), 132,

- 154 -

*x1 BEERZHWTAER ISIE HOMA-IR &M (2 +s,n=8)

21531 Fl i/ g kg ! ISI HOMA-IR
EH# - -5.82+0.12 15.10 £1.76
LT - -7.23 £0.20"  62.40 £12.35"
1% 51 i) 0.001 -6.38 £0.10%  26.42 £2.56
IR 8 -6.93£0.20  36.69 +3.17%
4 -6.89+£0.15%  43.99 +5.81%
2 -7.18 £0.25 60.33 +15.85

FEHIERALED P <0.01; SHEH LED P <0.05,7 P<
0.01(£2~3[),

®2 BERERZFM KR TNF-a

Leptin 7K R (2 £5,n =8) pdg-L’]
21 51 /g kg™ ! TNF-«a leptin
iE% - 1.45 0. 12 0.33 £0.08
LAY - 1.71 0. 14" 1.134 £0.39"
X1 5 1 0.001 1.41 £0.105%  0.50 £0.17%
HEBRY 8 1.45 £0.18% 0.60 +0.18%
4 1.51 20. 16% 0.52 +0.07%
2 1.63 0. 19 1.03 £0.28

3.3 XA 2% PPAR-y mRNA 335 (19 5 0
0 45 R o, AL AL K BB i 4 20 PPAR-y
mRNA A X £k & B B AL FIE#H X B4 (P <
0.01) ., %#& 5| il o] fb 2 1% i i W5 20 21 rf PPAR-y
mRNA fAIXS R 5 (P <0.01) , 8 1 & AR 7 4 5 i
T i 2 B AR W 4140 R PPAR-y mRNA B AH X %
k(P <0.05), H 2 —& R R, WK
R 7] 5 23 in T2DM-IR K EUIg D5 41 21 rf PPAR-y
mRNA {3k KF, WL 3,

®3 BERERFGMEHELAH PPAR-y mRNA
RIEHFM (v x5,n=8)

4151 FlH /g kg ™! PPAR-y/B-actin
EH - 0.97 +0. 18
TR - 0.58 £0. 12"
% 4% %) il 0.001 1.03 +0.22%
#HHEE R 8 0.88 +0.12%

4 0.80 +0. 187

2 0.80 £0. 14%
4 itig

W58 & B, IR W AU SO RE R A7 4 1, i 02
— >R LAy U8 7 A 22 T R R A L PR B4 B A
MRS o AR AT R I S AP R BT R
AL PR 7 A R 0 M SR R A,
PR 15 IR D5 AH AU o 2 i b, o0 A e IR
DR o3 e S RE SR o x4 B i AR AR
1£2010 4F 3 A284T 05 14 J it RN r i K b,
A BRI IR R S SRR T 4R



A, % R ARG X 2 BRI R BUR S AT K PPAR-y mRNA R X #5219

T7E 4 B AR A AR R B — AN R )

BT & IS W7 20 M 530 22 PP s U 40 M D9 S R
FIBE . g AFE A leptin, g B %,
TNF-a, 141 % -6, FFA S5 G838 1 9 23 1 L5543 3 Al
Gy IRAR S5 U B B AR A S A RN
ATHETE IR PR G H EENMEM" . TNF-o &2—
T LA Z D RE 0 2 M 40 R 7, 5 086 B K OF A
WEAC U SRR A % D0 AH G, I8 BE A4 16 i 17 40 2L 4%
TE4& TNF-o B3 BE 35 BEOA LIS VR 41 5 4
AN, 75T IR 19 &4 leptin 2 B FE L K 1Y
PR 2 N 7 A TR 0 0 R A I ) — R R L W
FEFEW B E G R 2 A R R e
HRAE T 8 R Z RN TR, 05 T X R oy
DA P 0 VE R R R s - 5 Bl R s LR o B
Jik 82 2 A AG FA Hh v 98 2R KO (RRIOR SR AT L T BT
88 AT o MG 44 PR 2R T BN
I, WERE B LA 2L TG 34 i, b it ek el AR B =5 Jof
5 R IMAE

PPARs J&: 4% I 3 32 1A e 1 34005 1 75 s IR 1 19
R, Hrh PPAR-y R 25 & TR 4140, 3f *t
HEFE NS B R BB A RS A B .
24 PPAR-y B [H] 98 A48 50 52 HAW PR 3= #m ot i, ol 2 TR,
VLA A B 58 5 7R, PPAR-y (1) it (4 A {3 RE 384 46 i 1
BT 1 B RN AR A R [ i 3 A
IR 1 3 BB, 100 1 0 Jikos B £ 1) & A B ol 38 o8 1
Uifie. TZD 24k G W J2 JE & 25 1 5O, () B 2
PPAR-y HYZ5 PR IC A , 55 PPAR-y 2541l & 4 R IR
4% B 38 Jin i B R SURAE W E . H ok, PPAR-y
(A BC A PT BEAEBH IE IR JF 2 7 T & ¥ T A2 Z A0
PEFI

AR REY, EE BRI B ERS
T2DM K fL IST, [% Ik HOMA-IR, [5] i) 5 2 [ IR i ¢
o TNF-a fl leptin 7K 57, 3% fin fig i 41 21 PPAR-y
mRNA (138 3k K-, 384 hn 20 230 6 0 5 1) Uik A7
RO IR FRRE . T L BT A 5 R, AT
FHE ) 1 B AR 1 0] R o Bl 2 A 3R 43 3 a5 A
L2 AL FE R T AL 8UE B A Ak R R 0 4 i
e AR A G 0 AU T Re % Rk B R AF 5
B e AT 2 #0805 R 0 AP/ R L LR L
il A 1 F it — 225 .
[ &% k]
[1]

Shulman G I. Cellular mechanisms of insulin resistance
[J]. J Clin Invest, 2000,106:171.

[2] ZEHEMA BT, 2TR,E. WK L5

[4]

[6]

[7]

[8]

[9]

[10]

[15]

PRI B o 5 R AR By 5w [ ] op [ 52 56 J5 ) 2% 44
,2011,17(16) :124.

B, XU HE B B P B AR X 2 BB R K
BB RSB  RARPL g ma [ ], 3 7 R 2 K% %
42,2007 ,9(5) :6.

20T Xk T, LB AR e M OB X bR I R kT
BB VE I R LR A5 (0], B rh W BE 55 5 20 &,
2007,27(5) :449.

BT R RAPULE G A« 8 2R AU AN K
M. Je st AR T A: At 2001 :44.

Hanley A J, Williams K, Gonzalez C,et al. Prediction of

S

type 2 diabetes using simple measures of insulin
resistance : combined results from the san antonio heart
study, the mexico city diabetes study, and the insulin
resistance atherosclerosis study [ J ]. Diabetes, 2003,
52:463.

EIFR, TN, B4 R, S B 5 B 4R T P R K
P BRI W0 I B 7 40 B PPAR-y mRNA () 3% 1% 7K °F-
[J]. VTP L 25,2006 ,41(11) :847.
EHEYRMHRE L —AH BN TS ELT] H
SREE2E 4 A2 4 2002, 22.(3) 1129,

Cahova’ M, Vavrinkova’ H, Kazdova’' L. Glucose-fatty
acid interaction in skeletal muscle and adipose tissue in
Physiol Res,2007, 56:1.

Kim J Y, Van de Wall E, Laplante M, et al. Obesity-

insulin resistance[ J].

associated improvements in metabolic profile through
expansion of adipose tissue [ J]. J Clin Invest, 2007,
117.2621.

Eldor R, Raz I. Lipotoxicity versus adipotoxicity—the
deleterious effects of adipose tissue on beta cells in the
pathogenesis of type 2 diabetes[ J]. Diabetes Res Clin
Pract, 2006,74s:s3.

Nakao K. Adiposcience and adipotoxicity[ J]. Nat Clin
Pract Endoc Metab, 2009, 5(2) :63.

Kershaw E E | Fliter J S. Adipose tissue as an endocrine
organ[ J].J Clin Endocrinol Metab,2004,89(6) :2548.
Kolaczyski ] W,Nyce M R, Considine R Vet al. Acute
and insulin on leptin production in humans: studies in
vivo and chronic effects of in vitro[ J]. Diabetes, 1996,
45.:699.

Scarpace P J,Matheny M, Tumer N. Hypothalamic leptin
resistance is associated with impaired leptin signal
transduction in aged obese rats [ J].
2001,104(4) :1111.

Hsueh W A, Law R. The central role of fat and effect of

Neuroscience ,

peroxisome  proliferator-activated receptor-gamma on
progression of insulin resistance and cardiova-scular

disease[ J]. Am J Cardiol,2002,92(4A) :3]J.
[T gk LA ]

- 155 -



