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Effect of Huangqi Gegen Decoction on Experimental
Diabetes Mellitus and Insulin Resistance

WANG Chun-yi' ,CHEN Yan-fen® , LI Wei-min', GAO Ying'® |YE Xue-lan'
(1. School of Traditional Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510405, China;
2. School of Traditional Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China)

[ Abstract] Objective: To observe effect of Huangqi Gegen decoction on diabetes mellitus and insulin
resistance experimentally with models of mouse and rat. Method: Diabetic mouse model was induced by
intraperitoneal injection of streptozotocin ( STZ,160 mg-kg '), insulin resistance mouse model was induced by
hypodermical injection of hydrocortisone sodium succinate. Type 2 diabetes model with insulin resistance (T2DM-
IR) of rat was induced by intraperitoneal injection of lower dosage of STZ (30 mg-kg™') with high fat diet. The
effects of Huangqi Gegen decoction on glucose or lipid metabolism and insulin IR were investigated with these
models. Result; Huangqi Gegen decoction obviously improved fasting blood glucose and glucose tolerance of diabetic
mice induced by STZ,increased insulin sensitivity in insulin resistance mice,also it showed significant lower fasting
blood glucose, improved sugar tolerance, lowered serum hyperinsulinism, increased insulin tolerance, improved ISI
and lowered HOMA-IR index, and regulated blood fat, down regulated serum free fatty acids in T2DM-IR rats.
Conclusion; Huangqi Gegen decoction can improve glycolipid metabolism, increase insulin sensitivity to cure
T2DM-IR.
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AR A BR A . B URE DAL, 38 [ Sigma A H];H
PTE TR KR 5 BB 4 A R A4S 5 IR R 4K
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LAK FFA [ i v 00 S 0L 375 06 5% % (FINS) |, 33t
T B AR R A IR FR AT

IST=Ln [1/(FINS x FBG) ]

HOMA-IR = (FBG x FINS) /22. 5

2.4 it drik A EE I SPSS 13.0 Stk
PEHEATSE A, B A« = s FoR, PR I) F 3 7 2%
/3 H7 (One-Way ANOVA) ,P <0.05 A4iit25 X,
3 &R

3.1 xb STZ % B /Iy B WE FIOBE I & /9 2 me 1
JIR A 7] 7] 2t 1) 5 26 W J5 BT A /0 BRUBE 34 S8 T L )
BT B S0 A R R A A R A4S R
A O, 45 B E) SRS (B B AUC 34 B I 3 1 22
(P <0.01) . GG, 2 A& 50 B 21 2% B[] e 1
BEAE A 2 AIK T BEAY2H (P < 0. 05) 5 B 61 17 5 30,60
min B 8RB AR 7 L rh R a2 I (8 24 B e A
(P<0.05), i+E&4 AUC, &30 % k& 5 il 20 | % 16
EAR S PR R AUC B B AR (P <
0.01), W% 1,

®1 HEERHWBERFNMNRZEMBMERELZE (v +5,0=10)

IR 1 4% /mmol - L ~! AUC

21 5

/g-kg ™! 0 min 30 min 60 min 120 min /mmol L ™" +h ™"
iEH - 6.05 +1.02 7.93 £0. 84 6.73 0. 81 6.03 +0. 80 13.54 +0.98
[ - 20.49 £1.34" 28.21 £2.45" 25.50 = 3.22" 23.55 £2.02" 50.12 £3.87"
% & 5 1.3x107° 18.16 £2.18% 23.27 £1.52% 22.94 1. 687 21.46 1. 897 43.89 £2.33Y
WEERY 10 19.28 1. 87 25.78 £2.08% 22.23 £2.30% 22.79 £3.80 45.22 +3.96%

5 18.59 =1.79% 25.33 £3.23% 22.69 2. 687 22.03 £1.95 45.34 £4.19%

2.5 18.97 +2.88 27.49 +3.55 24.32 +2.70 23.12 £4.42 48.28 +4. 65

e SERHLKYP< 0. 01; SHBALEDP<0.05,YP<0.01(£2~6F),

3.2 XS FEAHUNERM R ip AH [ ) 5
B, /N EUMBE 2 R 30 min J5 25 418 i
5 A 5 R B 1 R [, 120 min B 4% 41 2h 4 i A {1
YA B 1m0 R B 5 ] B TR TR, A
30,120 min B, B A 4 55 1 B X% BE 20 A0 L, B (A
BEMZER(P<0.01), S5HEIRIAIAH L, 2 4% 51 i |
WEEMRZE PR S 30,120 min B AH B
FMEES(P<0.05) , K2,

3.3 X2 AU PRI IR 2 HEHT K B 52

3.3.1  XPHETE A A 5 E R A A L, b
G Aar S 0 P 0 R 2 R S 06 B AUC s
BFERM(P <0.01) , R B] 2 RUREFR W 95 R HKHT
KBRS 25 R . SR LA L, B A B T
W BT 25 B R] A5 I (A Sz AUC {1 35 I T4
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F2 EBEXBRZN IRABRMBAFZIE(x£5,n=10)

Bl 1l #%/mmol - L ™'

21 51

/g+kg ™! 0 min 30 min 120 min
E# - 4.90 £0.31 1.95=20.54 3.52£0.53
iR - 5.09 £0.25 2.56 +0.36'") 4.15 0. 33"
WHEHIE] 1.3 x107%  5.06+0.62 1.97 +0.30% 3.45 0. 63>
HEEHMRZ 10 4.74 £0.57  2.09 +0.30% 3.58 £0. 69>

5 4.71 +1.10 2,21 +0.33% 3.61 £0. 64>

2.5 4.94 +0.58 2.34+0.43 3.81 +0.38%

B4 (P<0.01), # &R, TRt 408 7 fmr
30 min IfUEH{E MK FHIRIZL (P <0.05) ,AUC {H 1Y
INFREFIA (P <0.05), W3R 3,
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®3 HEERHY T2DM-IR K RIEMRAIHM (v 5,0 =8)

F 5 OGTT/mmol-L ™! AUC
259

/gkg ™! 0 min 30 min 60 min 120 min /mmol+L =" +h~!
iE# - 5.29+0.75 7.69 £0.55 6.49 £0.73 6.02 +0.38 13.05 +0. 85
iR - 12.08 £1.91" 18.50 £2.05" 16.41 =£1.91" 13.92 £1.98" 31.54 £3.47"
B K& 5 1 0.001 8.55 +1.25% 12.30 =1.18% 11.64 +1.95% 10. 14 +1.97% 22.08 £2.43%
HIEH R 8 9.30 +1.26% 15.97 +1.90% 13.83 +1.91% 12.08 £2.01 26.72 +2.42%

4 9.86 +1.35% 15.94 +0.97% 15.28 £ 1. 51 11.20 £ 1. 64> 27.49 £2.27%

2 10.06 +1.57 16.51 +1.54 15.31 +1.98 11.90 +1. 68 28.21 £2.23

3.3.2 AfBEEEW R AR RS IEH 41 M
e, VSR 5 2 40,90 min I BE(E A1 AUC {8 B & 5
TFIEHA (P <0.001) ,3RH] T2DM-IR K FUX IR & 2
M RURAE AL, A IR Re k. 299 T Hls, S5HA

ZUAR L 2 A% 51 B 28 100 B AR (P < 0.01) , 81 1E
BRI, R R A B R R JE 40 min JUAE A
AUC B E MR TR (P <0.05), H & — & K
WL, W3 4.

®4 BERERZX T2DM-IR KRS EMWENZM (2 £5,n=8)

)4 ITT/mmol - L~ AUC

2150
/gokg ™! 0 min 40 min 90 min /mmol+L =" -h !

E% - 5.81 +0.33 2.41 +0.28 2.26 +0.21 4.69 +0.30
T - 12.07 =1. 16" 7.17 20. 86" 7.94 +1.09" 12.71 £1.01"
& 5 R 0.001 8.97 £0. 63 4.33 £0.60% 5.00 +0.85% 8.32 +0.80%
B 8 10.51 +0. 742 5.16 +0. 62 6.04 £0.57% 9.89 +0. 85"
B 4 10. 69 =0. 80% 5.64 =0.76% 7.00 0. 48 10.71 £0. 89>

2 11.29 +1.57 6.64 +0.85 7.91£1.15 12.04 +1. 51

3.3.3 X%} FBG,FINS,ISI % HOMA-IR {5y A
RUZH 55 0F B A IR AR L, F FBG, FINS B & 7t /& , ISI
3 T R, HOMA-IR I #im (P <0.001), S5
BRI LE , % 46 5 TR B A 5 25 B IK FBG, FINS LA &
O I B BB AR TR B R AR B AE T (P <

0.01); B E MR i L bR B HAT 2 3% [ IR T2DM
KECFBG P K It i IST A FE iR HOMA-IR 9 1 H]
(P <0.05), H 52— B AR , 35 5 & MR e
IS HA R B K T2DM K FINS i /E (P <
0.01), W#%Ss,

x5 HEERFHY T2DM-IR X R FBG,FINS,IST, HOMA-IR {80 (2 +s,n=8)

215 Fl /g kg ! FBG/mmol -1 ™! FINS/pmol - L~ ISI HOMA-IR
E# - 5.55+0.58 61.5 +6.44 -5.82£0.12 15.10 + 1.76
FEA - 15.77 +4. 28" 97.74 £14.99" -7.23 £0.20" 62.40 +12.35"
% & 5 i 0. 001 8.84 0. 65 69. 65 +5.22% -6.38 £0.10% 26.42 = 2.56%
WEERY 8 11.38 £4.28% 71.89 +14.99% -6.93 £0.20% 36.69 = 3.17%
4 11.52 +1.39% 86.32 +10.69 -6.89 0. 15% 43.99 + 5.81%
2 14.36 +2.33 94.18 +16.39 -7.18 £0.25 60.33 +15.85

3.3.4 XtmARMFZm B K EIME TC, TG,
LDL-C 1 FFA 7KW i & F 1E 5 X B (P <0.01),
I HDL-C /KB @K FIE# X 4L (P <0.01), 5
TR ZH A LE S AR A 25 R A 38 T I S R AR OR R

BYIMLYE TC,LDL-C,FFA K (P <0.05) , # [ AR
Ve R AT BEAR W TG K (P <0.05) , H
BB MR R ] s HDL-C JKF- (P <0.05)
K6,
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#x6 HEKEIRHI T2DM-IR KB MASMFIE (2 +s,n=8)

J bl TC HDL-C LDL-C FFA

21 5

/g kg ! /mmol - L, ™! /mmol - L, ™! /mmol - L, ™! /mmol - L, ™! /mmo-L "
EH - 1.05+0.17 0.65+0.11 0.58 +0.03 0.20 0. 04 0.44 +0.15
i - 1.50 £0. 10" 1.50 £0.37" 0.50 £0.07" 0.27 £0. 04" 1.07 £0.34"
B & 5 R 0. 001 1.37 0. 12¥ 0.91 0. 16> 0.57 £0.04% 0.22 0. 05% 0.53 £0.20%
W ERG 8 1.24 +0.22% 1.16 +0.22% 0.53 +0.16 0.19 £0. 05" 0.61 0. 13%

4 1.13 £0. 16% 1.19 £0.31% 0.59 0. 13% 0.18 £0.03% 0.50 0. 11

2 1.38 £0.09% 1.22 +0. 31 0.51 0. 13 0.17 £0. 03% 0.74 £0.26%
4 itig R R NG B E KPR B 0 | Rk B R

STZ e ok i £ ' i s W B 50 2 F R A
W1 f9 T2DM-IR B4, 78 T2DM [ % #5 3 45 1, 8
2 . T A B A AR S R AP R S R AR . AR
FXER R BEAT IR R R SR 1 ~3 H s, B 5 R
BE T 5 5 5 8 R 5 2 L AE , v 4 STZ (25 ~30 mg-
kg ') JF,48 ~72 h py RVAT ] 5 s . DA BEAT
Jlg v A A A I ), R R TT BB S R (L
JR 5 B A L AT AR A 0 b R i i U R LA A E MR AR
W IR Y STZ )5, i B 5 B 40 M 5% 1
W Z 5y A R i S AR LSRR LSS
WL DA e Mg I e sk , 2 i A ) 28 X JiR 5 3N U, 5
A Sy R I TR) R A 55 B 86 i 0 3% R S TR,
TR R B B R ABL T N K A, B i
NEH” A N7 R R BN & KR A R
5 B AR S IR A AEAR .

AWFFE R, RBRCOR FH A 47 M S = g R B AR 30
d,ip A STZ (30 mg-kg ™) , L& 25 I 1ML B IE
WL MBET 2 h A =7. 8 mmol - L™ K Bl 17
IR R % 8 L T2DM-IR () BB Y, 45
o e IR AR SR 4 T B A AL R R R EE B B T v, A
BWOL KR S, EIE /DS, FEE R, Y STZ 1
J& ARV R B BRI 4, 5 IE R A1 A LR
BTG M 22 B, F6 0 STZ Al B K B — IR
A&, S EnEA A E BRI EERH
BEGUAT 2 h 5 IORE 25 TR R Sh A, 3R WA 4
R BT R . 7R MR RD b gk SR L
R 8 JE AR 45 24 8 JE T IE), AR T 2 S ) i
B POK A B0, BRI B £ R A
YN, O 3 T A A A T s LR b R BARE AR K
R A 3 S i 25 5E L R L 3R L s IR 2% DL R
BRENFE. BO, FWISRR N R, B8
Ji , T2DM-IR K BB B JE 5, o0 4 s B s 0t b | AR it
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fiX, FFA K- T4 & 5% o

WG S PR 5 | R 7E 2 AR IR SR i IR0
HEEFE . K i X AL A 1 L — o Y
SR ASE GRS R A R AR, DA
T E A PR A & A TR s S OB JR e 1M A o AR
MEERBEE " IR EL— T mmE 7
WA ZE L, 53 — 7 1m0 R K i 4 O k0 kAR
R KR HE N o FRUA M R R AR | I I A il
A R FUCE B AN T RE U/ I B AP, A
By IV AE G W PR 14 AR ARBEE P B R G
AT REA STZ [T O5E BRAS /IS B I0UBE | 356 hnows if o , 12
[N IR N R R o s (O 7 SN
FRLP JBR B AT . [ B, 2 B AR 0 T I R S 0
T2DM-IR S BRI o AR , o035 W T o, A IR 5 R 4K
P TR 810 8 JE 02 28 KT, 48 o e 5 R T o, 4 R
5 R A UE R AR R B ZAHCHT, HA Y il i R
i FEA [ K, REAR AR B3 AR 38 58 BT 5 1A 1 e e
IRURSE , W6l 5 B o 1 6 TR A9 52 )

g5 ik A 58 R 224> 9286 K sl P 5 B IR
ST B AR T LA 0 2 B DR e 5 AR
YER . ZAESE R B B H R 0 5 820t 5%, DA X7 B
AR DR R 25 B AE D T B AR S IS AR AR
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