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Examination of Treatment with Astragalus Polysaccharides
on Insulin Resistance in Rats

WEI Xue-juan, WENG Xiao-gang " , ZHANG Yi-ping, LIANG Hui, CHEN Xue-hui, WANG Tao
( Endocrinological Departmeng of First Affiliated Hospital , Xinxiang Medical University , Weihui 453100 , China )

[ Abstract| Objective:To study the mechanisms by which APS ameliorates insulin resistance,we examined
whether treatment with APS improves insulin sensitivity in insulin-resistant rats and whether this is associated with
an increase of adiponectin and reduction of tumor necrosis alpha( TNF-a) and free fatty acides( FFA) in serum.
Method; Seventy male SD rats were randomly divided into two groups:normal control group( NC group,n =12) and
high fat-diet-induced model group( HFM group,n =60). Rats in NC group were fed with ordinary diet while those in
HFM group were fed with high fat diet for six weeks. Then the rats in HFM group were randomly divided into five
groups: high fat-diet-induced control group ( HFC group ) , pioglitazone group ( Pio group ), low APS group ( Laps
group ) ,medium APS group( Maps group) and high APS group( Haps group) ,with 12 rats in each. Normal saline ,20
mg-kg '-d " pioglitazone and APS of different dosages (200,400,800 mg-kg '-d ") were lavaged respectively for
eight weeks. Changes of fasting blood glucose ( FBG ) , fasting insulin ( FINS) , adiponectin, TNF-@ and FFA in one
half rats of each group were routinely measured , meanwhile glucose infusion rate( GIR ) of another half was evaluated
by hyperinsulinaemic-euglycaemic clamp technique. Result: Compared with those in NC group,the FFA,FINS and
TNF-a of the rats in HFC group were significantly higher( P <0. 05) ,while adiponectin and GIR significantly lower
(P <0.05). Compared with those in HFC group, the above mentioned indexes in the low and medium APS groups
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were improved significantly (P <0. 05). Conclusion; These resulls indicate that moderate APS can regulate part of

the insulin signaling in insulin-resistant serum and that APS could be a potential insulin sensitizer for the treatment

of insulin resistance.
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B %5 A1k ( metabolic syndrome , MetS ) % ¥ 1Y) 5 92 B
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B Ho 9% B 16 % (adiponectin, APN) | fifr 8 5 3E
F-a( tumor necrosis alpha, TNF-a ) F1 37 & 5 W5 g
(FFA) 7K (52 i, 83 HEM0GE TR 46 T B2 pILal
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W (L R 2B B F ) | JF040000054 # FF
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hyperinsulinaemic-euglycaemic clamp technique; astragalus polysaccharides; adiponectin;
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P <0.05 M %5 A GitF 8.

3 &8
3.1 IR K RURR AU 22
31,1 —fiEM HEM 4 K Bl NC 4135 shd 2,

BRGSO 2 W % B H R TR R AT
LHRWEAHBERARNEEER. A2 AR
T, RAETY TSR b, BGYEE A Y
B, A — BT eS8, T A O R R

3.1.2 KRRMAEEMZEML AN, 2 HRBIEEE

FERFEL, SIBEFE3 AARM6 AR, M X
AR EFAEREEN(P<0.05,P<0.01); 55
f3% 6 J& ,HFM 41 f1 NC 414k & [t >120% , I JiE K
3.2 HtJeszm s fI NC 4 & HFC 41 GIR i
FZIRG(P <0.01) ; fl HFC 40 48, Pio 4H .LAPS 4
F1 MAPS 41 GIR &t % F+ & (P <0.01) ;71 Pio 41 Lk
% HAPS 4] GIR i B &% (P <0.05), W2,

F1 KREAFARTEMNTL(v+s) g
25/ n IR 3 %6
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Ml NC 2 t %, HFC 41 APN & ZF K (P <
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APN BT/ (P <0.01), Fl NC 41t %, HFC 2
TNF-a 5 2 FF @ (P <0.01) ; fil HFC 41 [t %%, Pio,
MAPS 4] TNF-a i E &K P 425 H P <0.01,P <
0.05). #ll NC 41 %, HFC 4 FFA B E T @ (P <
0.01) ;1 HFC 4 H.#¢, Pio, LAPS, MAPS 4| FFA
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£3 APS I IR KRMRIEHFERNHRME (x4)

#H 5 At/ mg-kg™  n FBG/mmol- L~ FINS/mU-L "' APN/mg-L~" TNF-a/pg-L~" FFA/pumol -1~
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3.4 f5bR S5 GIR A E40 0T IfL3E APN
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F I IE 3 KB —Fo B AS & MetS 19 35 fiff i
i, R SRR R . IR Bk RS R, g
Wi 4 B = A= JF 20 W 89 I 7 40 B B, 40 APN,
TNF-a, [ 41 % -6 (interleukin-6 ) , JIL 3 & ( resistin ) ,
989 2 (leptin) 25, 4F MetS By & 4 & T 7 rple 5 3E
WEBERMER . APS JE M P25 8 5 p R B K 7
P2 WY . R SMIE 5T 3 W] APS W[ DL {2 3 3T3-L1
i 17 248 I ey 00 467 B 4k JR % & L 434, 3 n et 4R 4k
Y 1 304 B S 52 K-y (PPAR-y ) mRNA f) 33k , it
F IR, Sy 5E 2 W APS T LA @5 B R K
FUENH B EZE(InsR) S K ZERIKY-1
(IRS-1) 5% i MEULAT 3-3 i ( PI3-K) 7K F , B0 5
EAETHS T 0 LB B L AR R A B
4( GluT4 ) Y & ik Fl B3 AMP-3 15 /9 8 1 0
(AMPK) , fi 30 UL 200 M % 46 260 06 A B S5 AR 5
W w IR BE B sh W W R A AR G AR 38 W A
(GSK3B) W) B [ & ik, 1 m ML & Bk &5 & 0 ok
P AR A SR P e B R A EE APS X i
S 7 440 B PR 7 A S e B L TR A RO MAE
FPL .

APN J2&—Ffr ¢ g 15 2401 Ff 43 906 1 1t 3% 26 1, 3Lk
JEE 10 Je (5% 2R MR T AR O, T P O L N R
A" L AWFRG RN BN R IR R R IR
dr HFC 2H K BRI 3% APN ¥ BE 88 NC 4 & & BRI,
H-E# FINS fil FFA K F B F T3 (P <0.05), i
HL,f13% APN ¥ B A X5 i1 3% FINS FFA 7K 5 1y
FHOE, B 5 40 3R e 5 3 U ) GIR 7K F & GE 4
%P <0.05) . HAHLE AT AE N : DAPN ¥ B Tt 55
ASURT LA i B W7 20 23 43 3 TNF-a, i1 H AT LA i
TNF-o % 5 Z (5 S5 (0 5 0, e % IRV . @APN
L% PPAR-y, AMPK | LI} p38 #2 %4 i i {6 &
1A (p38MAPK ) % 3848 FFA 6 48 16 709 45 B i
FIR . BB AK fE4 FFA 71" T FFA
Th i ol LS B A4 IR, W RE g, FFA ] 1)
il APN 9433 . 55 4h, FFA AT DL o 98 1 830 38
i/ 5 B 40 ML FE T, f HL I X IR f FC 2 4F A 8
TR

TNF-a 25 EENHL IR P ELEHEZ —
FERE I KB BN IO 3l B8 o, il TNF-ae T 85 947
8 5 8 26 1l o e 5 3 U R RR AR . AR
5 R W8 HFC 41 K BUAY L% TNF-a ¥ B 8¢ NC Ft
i ,3F 5 FFA, FINS /K F 2 E#H5% (P <0.05), fl

GIR 5 fAH 3¢, B ANBR 55 28 i UM R A R (P <
0.05) , iX A1 & & (1 42 38 A6 — 2. I8 B A A o 3%
TNF-o &I, KA S IR 0 EE R 2K QM
e F5 200 BEL 43 306 APN . [R]IS, AT LATF 98 B Js 40 B v 3
ftb 2 Fh 5 B 0915 54> FEE A FE K, W GLUT4,
AMPK , p38MAPK 2" @ # % 5 7 40 Jifg b InsR
FIBEL BT TRS-1, 52 e & 3K 32 1K 5 1915 5 5 5 @ 3
Tk 3R AU B B R R 3 A A S U A N Y
i W7 4 A 3 I, FRA RO %, 1) 42 S 8CIRMS

ABEFE R APS X I e K BLEAT 8 Sl By T
ZE R Wn , fl HFC 41 Heds:, LAPS 4l MAPS 4 % ifiL
¥ FINS,FFA 7K ZF FE{%, M GIR BEF & (P <
0.05); f1 Pio 4l [L ¥, Lk 4r B F 1 £ 7.
HAPS 215 HFC 20 L, JC & & 22 5, Ui 38 4 77 &
19 APS A — & 1 B0 5 JBR & 2% I AE | R Y 0l g A
T B 5 2 0 U EE B9 FE L, OF A Pio 0936 9T ROCR A
ML 3R APS FEIRIT IR J5 1A & — % 197 A0 I
R AR PR E R R, [,
LAPS #1 ,MAPS #H Al HAPS #1 Ifi 3 APN ff) 7k F ¢
HFC 414 % 7 & , MAPS 41 1f1 3% TNF- £ 7K 5F 1 &
HFEAR (P <0.05) , st o] LUHEWT APS B3 IR, HoHL
il T BB R i G T M 2% APN R K SF RIS o 2%
TNF-a ,FFA [{J7KF 2B, (H A7 2 M H K
#E—ESE . B4, T APN, TNF-o, FFA 5 H b
H ML F B A5 5 40 F Z 6 4776 5 2% 1 19 4% 9 42 5%
F,APS B3 IR B /E AT BE A Je MLl A ff i — &
wre .
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