BT B 15 W) ] S 96 T 5 2 2 R Vol.17,No. 15
2011 4E 8 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2011

B PG 2 T R RUBR & 2R SR A 1 2 i

MFR  HEEE FERN LA T8
(1. S EFHRE—MBERN LA, Td T4 453100,
2. AIMEFRSHFEHRFEREWBEER, & &M 473000)

[(FZE] BT HE M (APS) X & I8 RS S 09 K BB S RACHT (IR) WA 7 /E I Ll . 7573 ¥ 48 H U 4r r
SD LB ML 4> A 1E 4 T BEZH (NC 41,12 H) FiiE Ag A0 20 (HEM 20,36 1), 43 S 45 7 38 5 Al ek /0 ey B A ) M 3 L A 76 7 <7
G, B BE L4 < 8 g Xt B AL (HFC 21) (APS 21 F itk A% 31 i 26 (Pio £1) , 43245 12 1, 4345 T 4E B ER 7K ,200 mg-kg ™' +d ™'
APS,20 mg-kg ™' +d ™" Pio FHI 8 J Bl AL 6 A 43 4 b i — 2 K R AT 8 ) - 0E G A R A R B0, LA R B 3% (GIR)
F 5 HLAA B 18 B AU o [ B 59 — 2 R BB &5 MR OB (FBG) |, 25 IR &5 3 (FINS) L e B3 AR Wi B2 (FFA)  BEHKE X (APN) Fil
WHEKT, &R 5 NCHMLIL,HFC 20K R 3 1 FINS, FFA FIH4LH FKF T, GIR Fil APN KFFE(K (P <0.05) ; 5 HFC
A H, APS 21 K R 3% /) FINS, FFA R HT 2 K- FEAR , APN K- F GIR #4955 (P <0.05) . GIR il 3% FINS #KHTE FFA ik
BE R ARG, M3 APN KR IEMSE (P <0.05)  £5i8 : APS 1] DL 38 KRR R 5 ZHEHT, 7T B 5 H T i 1 2% APN /K-S Al
AR I AT R A G,
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[ Abstract |
polysaccharides (APS) in rats with IR. Method: Fourty-eight healthy male Sprague-Dawley rats were randomly

Objective: To study the mechanisms of ameliorating insulin resistance ( IR) by astragalus

divided into two groups: the normal control group ( NC group, n =12) and the high fat-diet-induced model group of
IR (HFM group, n =36). Rats in the NC group were fed with ordinary diet while those in the HFM group were fed
with high fat diet for six weeks. Then the rats in the HFM group were randomly divided into three groups: the high
fat-diet-induced control group ( HFC group, n =12), pioglitazone group ( Pio group, n =12), APS group (n =
12), lavaged with saline, pioglitazone (20 mg-kg '+d™') and APS (200 mg-kg '-d ') respectively for eight
weeks. Changes in fasting blood glucose ( FBG) , fasting insulin ( FINS), free fat acid ( FFA), resistin and
adiponectin of rats were routinely measured, meanwhile glucose infussion rate of tissue was evaluated by
hyperinsulinaemic-euglycaemic clamp technique. Result: The levels of plasma FINS, FFA, resistin of rats were
significantly higher and the levels of APN, glucose inffusion rate of tissues were significantly lower in the HFC group
than those in the NC group (P <0.05). Compared with those in the HFC group, the above mentioned indexes in
APS group were improved significantly (P < 0.05). GIR and the levels of FFA, FINS, resistin, APN were
conducted linear correlation analysis and showed significant correlations. Conclusion; The results indicate that APS
can regulate part of the insulin signaling in TR serum, and that APS could be a potential insulin sensitizer for the
treatment of IR by an increase of adiponectin and reduction of resistin in serum.

[ Key words ] astragalus polysaccharides; hyperinsulinaemic-euglycaemic clamp technique; insulin

resistance ; adiponectin; resistin

LW F W, S ZE KL (insulin resistance,,
IR) FIEE &% B 200 1 Dy 8 Bk 4 /2 2 BB FR & 9 F i
FEP 2 AN BB, MAh IR I 2 AU 25 B IR
LAt A, 5 0 il He IE R RE L 30 Ik oks A A AL A i AR

R8331,E0612,F1596) ,

L2 {U#F BB U PR R ( LR
SR A BRA F A, S TI-3A/W0109-1B) | FE %
B MBE A (8 [ 5 W i, LS JF040000054 )

R R A E IR ¥ 2 B (astragalus
polysaccharides , APS ) Jg& ]\ F 2 B 1€ T 1 AR o $12 B i
KoayF 2R, R EN EBEAYE RS &
H 2B R R4S R L], APS A DI{Z #E 3T3-L1 g
21 I P4 40 2 A B A W A, ek 3 TR AR5
BRI o W APS XHRE 5 5 KB IR B3R 7 BOR
L HX IR R (adiponectin, APN) (LT 7K - 152
Wi , 3k — 2D AR Ho % IR B/ I PL] .

1w

L1 249500 w2 (APS) 2 N2 i K
THRAR R SR IR R 5 2 ), T S A A ) A
ARA PR B 77 iy, 25 98% 5 JB 5 3R 1 9 W (it 5
RVGO0010) ; L k% F1 B J- (Pio) , b 5T K250 A
FRA W45 20608, AR R (APN) , HRHT K, IiF &5
JEWI AR (FFA ), 25 i J & R (FINS) it 1 & (€ =
PhoenixBiotech 2~ &) & 57, it 5 43 5 S AP0456,

L3 ) Sk filt e dEdE SD KR 48 H, fA T
200 ~220 g, Il F B K2 s 2438 S 56 sh ) vhol (18
= 3l 755 6108035 45 W TH LK) o WEHWEL R A
T A A T ST O R T B S A R A SR L T
il o e BE ERE Y B Y - 78 % % R R + 10% B R
H+10% FEE M + 1% HE R + 1% RN, &5
3 ~4 d Beil—yopr i iakl B 4 C KA R AT o 3 3 1]
BEF T i T34 B £ B8 2 B SE 5 s PO e i
2 HiE
2.1 WAL ST Kol SD K BRGE I 1 R R
1 JE G BEAL 2> 0 IE # % BR 40 (NC 41,12 H) Al iR
BRI ZH (HEM 44,36 H) |, 43 )l 45 3 38 38 7 k) s A
TRl fEFE 6 R, ¥ HEM ZH BEHL 2 H « i hg X Ia
41 (HFC 41) . APS 21 F it 4% 51 il 2 (Pio 41) , & 41
12 B4 B4 B4R 7K ,200 mg-kg ™' -d ') APS,
20 mg-kg ™' -d "'y Pio,ig, T8 JET , BELLE B
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SRR — 2 R B, TR IO AR AS, U € FBG,
FINS, FFA, APN FUHRHTER , 57— KRR H w5
2R -1E A 2 B B e BRI E 44U Ry A A B e TE R
(glucose inffusion rate,GIR) ,,
2.2 SCEARAREOIE JT L FBG I E SR ) 4 B
S AL WG LK APN, HIRHT K, FFA, FINS 24 5% ]
Elisia ¥,
2.3 SR R-EMAMEE RS KSR
12 h,10% /K& %/ ip BRI, 205 73 85 K BB 3l
KO A8 o TR K 2 1 Bl R I 8 S 1 Rl
B YR S B A B Bl K T AR 0 A A LB A B I
K, RJGHE 40 ~60 min, i3 10 mU-kg ™' - min ™'
B 85 2 0 SR, T R R VE Ry T 00 I B
BT R J5 AE S min U1 Y IR, 24 i A (E AT T
(5.0+0.5) mmol - L' /f, JF 44 L 4 ~6 mg-kg ' -
min " B A T 209% 5 4B TR, AR i B K 7 98
GIR , DLPRIE ifi B 7K - £E (5.0 +0. 5) mmol - L™ i [H]
Wo YHEZE 3 YR E X 4E 4575 (5.0 £0. 5) mmol -
LU 0k B e S 86 AR S B B, WEE 120 min 45
FAAS T GIR 315 0 I & A9 52 25 F 5 (60 ~
120 min) GIR H 13 />4 % 4 i VE (8K P (8, 5
fif mg-kg ™ emin ' BT UM BG TFEL I
AR T A5 (60 ~ 120 min) BG, 3t 13 4> BG fHK ¥
P, A7 smmol - L™,
2.4 GiiteehbBE o SR ] SPSS 16,0 B4 X 52 56 45

WHATG 00, UL & s Fon, P4 E] ik
K56 , 22 2 R] b A8 SR B R 28 0 22 43 M1 2 O 22 53 Mt
H ARG T R L, AR AR L OG RCR £ 00 M Ok
30T, P <0.05 2 RA G EE XL

3 BR

301 s W g R E AL HEM 4] K R
NC 7% ghi b, B ks RT3 N, -2 7 2 20
HH 30174 1 TR TS B R AE o S 6 0 I 45 2 4 1 o R UL i
HxR, H 2 RRRAT 1 A T8+ Hiad
o, RAYEEANETR, 59— R TH e,
AT HE R N BRI R . A, B4R RUAR B 22 R e
BERE X, FIREFE 3 FRM 6 J8 A, W4l K Rk
HESRABERL(EHN P<0.01) ;mIgEFE6 JH,
HFM 2 [t NC 4R > 20% , 1A A IE i KBRS 72
H NI, W,

x1 XRAFARKENT L (xx5) g
45 n il 3 JHE 6 JAIAK
E#XE 12 205.83+9.71  313.33 £8.76  384.17 £11.58
FiEAIEL 36 205.83 +15.15  342.83 £20.91" 469.17 £19.21"

5 IE W X A i) P <0.01,
3.2 HESmMEENE  BG, V¥ CV, M3
CVon & T4 AT ILE, TR EM2ZF. 5 NC
HAH G, HFC ZHEa S W) GIR WAk (P <0.01);
5 HFC Ml H, Pio 41 \APS 41 GIR .3 715 (P <
0.01) . Pio 411 APS 4147 B, TC b ¥ 1k 2% 7
k2,

F2 HEIRBESHBCGHMGIR RETRRHMLLR (2 +5)

2H 5 F 4t /mg-kg ™! n BG/mmol-L~! P CVye /% GIR/mg-kg ' +min ! T CV /%
1E K % R - 6 5.02 £0.23 3.46 £0.7 23.49 +2.81 3.41 0. 66
1o B A 7Y - 6 5.00 £0.24 3.00 £0. 94 13.15 2. 99" 2.84 0. 21
Pio 20 5 5.02 £0.27 3.40 £0. 85 22.62 £2.87% 2.88 0. 50
APS 200 5 5.07 0. 33 2.20 £0. 60 21.49 £3.16% 2.34£0.71

TS IE WX A D P <0.01 ;5 @ IS B 20 L4k P <0. 01,

3.3 I FFERR A NC 41 %, HFC 41 (% FINS,
FFA FIHEHL R K FF &, ZR AR EZE X (P <
0.01), I HFC [t#,Pio 41 %) FINS,FFA FIHLHi =
KA, 22 7 A B L (P <0.01); APS 401
FINS, FFA FIHEHT 2= KW AR, 2 7 A B F & X
(P<0.01;P<0.01;P<0.05), F1 NC 4 [t# ,HFC
1 APN KA, 22 547 i E B L (P <0.01) 5 fll
HFC 4 %, Pio 40 F1 APS 41 1) APN /K3 FH 85, %
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RARFZEL(P<0.01), WLFE3,

3.4 RAETE AR 5 HE R SEES GIR AKF B9 AH OC 20 A
GIR FiIfi ¢ FINS HEHTLE , FFA Wk FE A7 7F i 2 1 AH

¥R AP 4B [(R = -0.87,P <0.01);

(R=-0.834,P<0.05);(R= -0.665,P <0.01) ]

L2 APN 7K A7 78 W 35 IE A C (R =0.840,P <

0.01) .
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®3 HERSEXMORFBROPM(xxs)

415 i /mg kg™ n FBG/mmol - L.~ FINS/mU-L ™! FFA/pmol - L~ AT/ pg- L7 APN/mg-L ™!
1E 6 IR - 6 4.58 +0.32 19.16 5. 23 326. 07 +44.21 20.75 £3.17 15.44 £2.68
175 g S Y - 6 5.4 +0.41 35.82 £8.25" 452.32 +38.09" 34.22 £3.85" 7.63 +1.32"
Pio 20 5 4.73 £0.47 21.63 +6.02% 353. 62 +34.27° 22.57 £2.99% 13.63 £1.98%
APS 200 5 4.82 +0.31 23.54 +5.74% 364. 85 +37.20° 23.40 +3.92% 12.30 + 1. 84%

T HIEH X RALIEY P <0.01; S IR BIA AL I8 P <0.05,% P <0.01,

4 itig

TR 2 AR 25 4 4F 79 5 BE A PR 22 SRRl 0 0BT AL
TRATTC IR, W25 B I 5 R 5 28 U . TE AR 2T
fili TR W7 i v, v R 8% 25 -1F 4 A5 WE E Je B R 22 H
7T D P AR 2 DA T A I 02 3R UM 0 S A v . R T
AR JFEN T FH & 5, R R KO R L
FRETF R A AR R FZE A B R4S i i
[8] 24 20 ~50 min, %4 -3 CV ., 3 CV,, KT
5% PR A SR ST e HERBR E T R

TR A5 W, N 7 20 20— Ff o 43 0 28 B, L
IR RE T AN R T APN 4K R A £-6
(TL-6) b SR 38 B F - ( TNF-a ) | Il 3 £F 35 T Dl 350
TG Y 1 (PAL-L) S5 78 IR 1 &4 KRl & %
SEPEME T, o APN RITHE BT 2 Bk A 2 LA
AR 25 LA™ AR R RS HOK R R o
AR g TR S 5 F0 A 710 R R A2 T AR 3 4 A A
M4 AR o APN & — Bl iy I 17 400 Jf 3 I8 1) 1M 3K 26 1
Fovfe JiE 6 BMI, M R B0 389 hn i R AR gm0 ER
APN (e J8 mT LA 8 Jon ] 61 20 29 % Jigs 15 3R AR [
G T T LA 8 0 4 3 255 45 A0F B % XUBR: L AR B SE
WL F] T L A2 AL HFC 20 1f 3¢ APN ¥ JiF 4%
NC 21 3 MR A, 3 A IR S0 00 o6 e i % o™ 5 T
H I APN ¥ & 5 FINS /K F 5 74 ¢, 5~ £
TR 5 FAURME GIR KR IEM G, g R AT
A5 APN ST JFME A (4 57 - P R R 76 Ak 2R 3%
il (AMPK ) i 4217 002 2E B B L op 1) 4 2 W s 13
T4 R %,

FEHL 2 AL H AR 05 40 43 6 1 2 B S R, &
WRBTAGIENAZ, PFREN " R E T
JH B B8, A 5 v W P B 85 AR S NG R I 3 Y
(I T T I AW i 2 e (1 O (== % N S o
K Th AT R ECIRY . ARHESE B i HFC 4 1 3¢
R MR B NC 41 8 & T &, HEPT R KAl FFA
INS 7K -2y 2 EAH G, B GIR 2740 ¢, X A1 ik i
e il —5, HALE T BE M 18 M = PR IE B e

Bk IR, A 45 5 % WL I 0 G 7 20 20 e (i Jige 1 3%
GRS Z A, I OB e ML R
e

APS 2\ B R B Sk i — Rl K A PR A
Yy, PRSMIFSEF I APS 7] LA 9 3T3-L1 i i 4n i
{14 5] 750 W 458 B B 40 L 43 4k, 38 i H: PPARymRNA (1
Fik, e IR ERBESE R W APS ] Lk /N
BRUITF A g TR 0385 1 9 i o > o ASHRSE S ] APS
T 8 JAJ5 ,APS 41 K Ay GIR /KP4 HFC 41 g 3%
T, FINS 7K i 35 BE AR, #2718 APS ] DL 42 & L&
g 5 22 MU FEIR YT IR 5 AT — i YT A0 R
Hi st . [EF, APS ZH il 3% APN /K P-4 HFC 4 i % J+
o ARPL R KT B R, R e nT DU, APS 0%
IR A1E A A] fig 2 38 o b V8 i 3% APN KSR §4 I
AR AT IR, AT N FE B IKF bk — 2
TESE . Sy Ak, N8 s 40 A 58 K P 4 0 T 68 DL B
J2 H R 55 14 i T 400 TR 14 % B, T APS B3 TR
(AL T e -5 HAR HE 22 Fi I U Al i R 7 7K T 1 el AR
A K, HEARBLE A FF i — 2B 5T,
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