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Effect of astragalus polysaccharides and soy isoflavones on glucose metabolism in

diabetic rats

LIAO Wei-ping, SHI Yuan-gang ( Department of Nutrition and Food Hygiene, College of Preventive Medicine, Third Military Medical

University, Key Laboratory of Nutrition and Food Safety, Chongqing 400038, China)

Abstract; Objective To explore the effect of astragalus polysaccharides ( APS) and soy isoflavanes (SI)
on glucose metabolism in diabetic rats. Methods —Healthy 60 rats were equally and randomly divided into 5
groups, normal forage group (NF), high blood sugar model group ( HBS), APS high dose group intervention
group ( APS-H), APS low dose group ( APS-L), and SI intervention group (SI1). Diabetic model was inflicted
by intraperitoneal injection of streptozotocin (STZ). Ordinary feed and APS high dose,low dose APS and SI in-
terfere were respectively given for 8 weeks. Blood glucose, glycated hemoglobin, glucose and lipid levels were
determined in every group. Results  After APS high dose,low dose and SI were given to feed diabetic rals for
8 weeks, their blood glucose , glyeated hemoglobin, glucose, TC, TG, LDIL, VLDL and high blood glucose was
significantly lower than the HBS group (P <0.05) , and their HDL was significantly higher than the HBS group
(P <0.05). Conclusion APS and SI both exert the effect of reducing blood sugar and blood fats, and may

be used to prevent diabetes and its complication.

Key words; astragalus polysaccharides; soy isoflavones; diabetes mellitus

Bifi 5 2 B 1 B IR A, A 1A T T
IREr aEHI M A Bl D ( diabetes mellitus, DM) 2 iR,
A 7 Tl Y N S At R 1) R 2, AR R
AERG TN e, AT TR DM & AR A ATTAE TR
HRR R filt R A BB i 22— X 8 B M (astragalus

HEEWE LT AR RS (2004 -3221)
Supported by Natural Foundation of Scientific Committee of Chongging
(2004 -3221)

PN B0 (1982 — ), 4, TR PRI B A B RS, M
A SO MBI T ESE . WL (023) 68753585

ML oo, i - (023) 68753585, E-mail : syd53585@ yahoo. com. cn

58 B HA :2006-10-19; 4& @ B #7 . 2006-11-09

polysaccharides , APS) K &7 5 8 il ( soy isoflavones, SI)
o WA P R 2 B R B RS OGHE, T
O JEURA R B AR 6, T R B AN, PR kG O R I
A% T R R TR AE S LR 1B R
K B DMK BRI e S e, AR 280 £
P18 35 D7 DA O AR AR, B iG DM 4R 1L S

1 M5 %

1.1 LEshHA N
A 5520 B A P (200 £20) g B R
SD KB 60 5 ARHEBLECT Tk 4 o S5 4L, A1 12 5L W%



5 4

PR A BT I AR A S S XM ER A A UM { L e 2 ) 417

o BIIEH EALONF) (DM BERIZ] (HBS) | o 1 20 4 o 7 it T
TOALCAPS-H) |5 1€ HIG AR BET 4] CAPS-L) ko b e il T
FAL(SIG)

T FE S sl s IR R 20 ~ 30 C DG O 30% ~
60% , &4 B AN M SRIERFE , Bt oK B AR A
RO R SEER A 8 J
1.2 4&#

LA RE R A 35 10 PR 7R 3 ST, A0 T R B
0 0 ek TR | T TR MR AR ik e K S S
UGl 75 . BERN TR B AOAC bt it i, A G 56 ol ol ek 1
Fr (% ) T30, G N 20 L 1S by 15 REEER 2 B 2.5,
SREDET 0K 2 AEXSHEE S ER 0.5 i | R A0 R
Fi2FL AR A Sl Ak LR % i B 2 2 g/ kg, RS PR
it T S A Al L R B b S 0 R | ke, K
A T S A R el b Sl S 0K R | gk B
LW 60% ~T0% ) e U 4 1 ol e % 1k T A7 BRZ
P, R R (& R 20% ) f Y DA T BT A AR S AT
FRZS R
1.3 SRk
1301 SRR & (STZ) DM A Rl AR 28 1y 4t 3 SD K filid
REMERE 3 d 5, 2880 12 h J5, T 22 NI — P A STZ i
( FH pH4.5.0. 1 mmol/ L (147 s il 517 s 2 % P ) ) 4 °C
TSRO, 5 60 mg/kg, STZ fAb 50 4 P RHE A A
AR, e F 9 [E] Sigma 23]

132 (o bz e Rl iR E e KRR
F4 8 FAJG A5 6 12 h AR E B A P i R BeAG S B AL B
1.4 #hitsam

WG x 5 275,38 F) SPSS 10, 0 Ge ik 47 32 P 2 4

e T W (0L

2 R

2.1 EBRFHAS8 G otk Bk T

SHGEE R BRI T4 8 85, APS-H APS-L SIG {11l
Wi AR I 21 3 1347 H HBS A7 B3 PERE(R (P <0.05) 5 5 NF
FC , A5 LI I AR I 27 38 P B A i TR (P <0.05) 5
FAET 108 JG, B NF Sh, A 25 40 00 i % b i 21 28 1 00)
4 A B EMEFRE (P <0.05), L 1.

Fl ERTHRELYE HEMIEOAER (X £s)
it 4 €/ mmol - L-1 M dE (% )

151

4 J# 8 4 4 J# 8
NF 4.65 +0.30 4.97 £0.36 7.00 £0.47 6.70 £0.41
HBS 8.35 £0. 60 14.42 +0.75 8,68 +0.79 13.77 +0.48
APS-H 6,08 +0.35% 11,38 +0.29*" 7,58 +0, 58" 9.53 +0, 744
APS-L. 5.13£0.20°  6.30+0.32¢h  7.27£0.50"  7.92+0.80"
SIG 5.96 £0.17* 8.18+£0.57%"  7.88 +0.38%  9.73 £0.66

a; P<0.05,5 HBS #0pb4%; b, P<0.05,5 4 J8 o4

2.2 EBRFUG AR T
YA R E SR T 4 5, APS-H APS-L SIG fy IR ¥k

By HBS 5 B E RGP <0.05) 3 55 NF A HE, #5410 R
HREF (P <0.05) ;B # 1 i 8 FlJG, APS-H APS-L . SIG
PRIRR N L 4 J5 A B PR (P <0.05) . TRANZEH L2,

£2 EFTHRRMLERE(%)
4 J8 8 M

£15

+ 2+ 3+ 4+ - + + 2+ 3+ 4+
NI 50 0 0 0 ] 0 50 0 0 0 0 0
HBS 0 0 0 0 42 8 0o 0 0 0 8 42
APS-H 0 0 8 42 0 0 0 0 33 17 0 0
APS-L 0 0 42 8 0 0 0 42 8 0 0 0
SIG 0 0 33 11 0 0 0 0 56 0 0 0

- -

2.3 FARFMA48 FERMEEL

SYGEE R E IR T4 .6 JE G, HBS /9 TC TG # Lk NF
PABL A5 B A T A4y i & T (P <0.05) i F THil8 filJa,
[ NF 4p, HoA % 41 TC.TC MI4E 4 A BT (P <
0.05), 0L 1.2,

“ro4HA b
|3 f
-
g
g
5
=
O
=

NF HBC APS-H  APS-L SIG

EH 3

a; P<0.05, %5 HBC 411k4i;b: P<0.05,5 4 ki
B 1 E ST R R A RO TG R

8r b

04 J§
ms

2

I

B

=

0

(=

NF HBC

APS-H APS-L  SIG
£
a; P<0.05,5 HBC #4114 ;b £ <0.05,5 4 kit
2 EFTHO RS AR TC )R M

2.4 EHRFHA48 AERREIEE GG T

ST 45 LR NF 9 LDL-C B B {5 T Jfb s 4, THi 8 1
JG 84 LDL-C Y g vEm T 4 [ (P <0.05) ; HBS ) LDL-C &
EPER T HARAL(P <0.05) ,

VLDL-C {454 51 &2 7= NF (1) VLDL-C BEMKTHS®
21,10 8 JE G &4l e T 4 T8, APS-H APS-L . SIG B NF #H Y
VLDL-C M{[k T HBS( P <0.05) .



418 % = g E

I %29 %

NF 1) HDL-C 5 3 5 T Ho 45 95 41, APS-H APS-L. SIG 1
HDL-C ] 5 % 2 T HBS( P <0.05) . H 475 {b R e 3,

%3 H#HTFHIE LDL-C VLDL-C HDL-C fLL %

(Cy/mmol « L' x+5)

1D ViDL HDLAC
M —

4K 8 I 4 1] 81 4 1 8 1

NE - 23324000144 23020, 114 0485 £0.027 (0,543 £0.065 1335 £0.060 1,391 +0.(86
HBS 3238 +0.207 10278 +0.568 L0 +0.001 1480 +0.075 0872 +0. 143 0625 +0.077

APS-H 2,689 0. 2089 6,007 £0, 32080 0, 628 £0.0420 0,977 0. 1084b | 095 £0.0699 1. 127 +.0. 090ab
APS-1, 2,565 0. 1619 3,727 +0. 19540 0. 520 +.0. 0598 0,623 £0, 07640 1,232 40,0768 1. 158 +0, 10200

SIG 2,445 £0. 1789 6,752 +.0. 5240 0, 613 £0, 0384 0, 828 =00, 05030 1, 140 +0. (88« 1,067 +0, 10840

a: P<0.05,5 HBS 4nre 4 by P<0.05, 5 4 B4z

R
3.1 BT IR AR KSR 04 8

SCHRT 1R, 0 08 22 Bl | A S LA ol
EORL (i) 3975 0B £ 1 T, RE B AR S 9P DMK B i
K, 408 v ) 25 K B PN B AT M A5 0 ) i
fitt o APS Bif AR L7 Rt 5 2 7K S AN I O] 36 e 941
W & ST TR BRGS0 APS A AR STZ B DM K
ol P P S AR O, AfAPR JUL 5 5 b s Ll 25
AR it DMK BUR EZL 20450, % DM
KB AV A STt 4, R R B O B A 1R
PSS 24 K SR R W B, LA ST RL IR 3
WA AR B ARG, IS B AN T s R
W R I MR AL, ol 8 7 MU (L RS 8 5 AR AU ) 35
PER AR S0 JE 20 2R FEUAE , DR A 5 it b Sk
S MR SE AR AP LR 20 R S i
FEOVRR IR o K WL S SR DM AT T i
AT S0 /0 g A ARG AL, S L 9 3 1 PR O 1
FUATRE 559 1 MESCEREVE T, % DM A4 Qi 25 5L
A7 W IR T AE" L K S A TR TR B R
WO ARWIIT R A5 A T ALY o L RO
M1 8 F A AT DMOBERY A, Bifi 25 45 5% 1 19074 Ik 1]
MRELS , R A fh sk B G, B APS ST H 4 RS il
BlEDROBE WAk It 203 (00 1 L AT SR B AIE T
DM & i fa st , A 1+ DM (9Bl i6
3.2 AT TR AR KR I 4K R B

UL A (5 PSS Ay A Al ) A K% 1
AR A 1 i L ) S AR L A L SR R
B LI 1 e A A 1 [ A A 1 AR )
BELSAR AR I, A6 a2 24 B A 40 LA R iR A
A P L] e 2 R 2K AR P s I a5
BRI PR RS APS {0 8 i 2K ) JF 6T e L 2800

BRI, {4 7548 0 [ R i 30 A 2 22, M
AL P TR [ Y B ) AN B S
K S AT R AIG LDL J0RE A BRI 1 LDL i i
FARBOER] . S DRI ok R 1 k2 i 5 o e AR )
JIRBE TR, DT U 2 6 B A0 A 4 A o M B B
(e 8 P iR £ R B IR S s i - LDL-C 1 2 e W]
WAETE AS 194 2F , HDL () 3625 T E & M 2H 21 441 [ s
I WA 2 DL % )TV A 0 ) 240 A 4R AR
365 L TR B C R ST e UL 240 B ) 4 A ol O [ A
Il =1 2 R, PR A b sh ok R RE AL O 1 T, 5
LRI & ST DG E &R . 48 HDL /K7 ] i
(G0 A 114 2 A 36 - RE BE 25 sl K s A REBR 11%) A B | i
PEIEAR L ST BE e S R P AN o T ik =
FIVL 375 0 2 11, DA B e O I R O P R 2 AR
filf 982, &5 5 T Wizl Y TC TG \LDL-C \VLDL-C Hf]
ARG o BB AR 2L [ i) 5% 45 3% FLAL 1) HDL-C W]
T RS R 24 B 5 T P R TR A 2E 1S, 1
AR W], B APS ST ELA R (i i 4 7

AWFFE LA APS F1 ST HBH BRI K RO C i 174
S FY R %, APS I ST AE B VG I 8, 25585 00 PN 2 )
FE , D/ ok B A 119 % A 36 AT AR S B 119 65 5L, I i A7
BWBRAE T DM K HEOf K e 1 & A 28, JF M TE B i
DM (AP Rt LA 1 5 45 b ) B 4 7T

S 30K -

(IR S I T O S e 2 U ROR S PN
ANy [ )], P rpEAR, 2002, 29(1) £ 22 - 23,
[2] WuY,0u-Yang J P, Wu K, et al. Hypoglycemic effect of Astragalus

polysaccharide and its effect on PIPIB ) |. Acta Pharmacol Sin,
2005, 26(3) ; 345 - 352.

[ 30 J0ERy, M (58 My, 5. % 6 20 WG T 7 R ) 24 LA TR
G017, P E A, 2004, 7(8); 585 - 587,

[4] FFRVGE ST L LA op 2 A bl I 1 B £ B
L] D] BT B AR PR AERR, 2005, 19(2) ;148 - 150.

[5] EAfl, BEA % KOS ar s el 1] R 5k,
2004, 25(5): 14 -17.

[6] Mezei O,Banz W |, Steger B W et al. Soy isoflavones exert antidiabet-
ic and hypolipidemic effects through the PPAR pathways in obese Zuck-
er rats and murine RAW 264. 7 cells[ J]. J Nutr, 2003, 133(5):
1238 — 1243.

[71 FHU, A, A, 55, 38 20000 felt R ARE a0 K 7 T
e[ 0. E G R ER , 2005, 9(31) : 160 - 161.
[8 ] GG, S0 Rk, 0 NN ) S g 1 ] L £ ek

LRI )] JERESE, 2000, 22(5) ; 273, 302.

9| Jayagopal V, Albertazzi P, Kilpatrick E S, et al. Beneficial effects of
soy phytoestrogen intake in postmenopausal women with type 2 diabetes
[J]. Diabetes Care, 2002, 25(10): 1709 — 1714,

(¥ ThREEE)



