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22.4,13.2,1.4) x 10" {9 APS 4% 139 mg-kg ™ '3 4 ig 45T 14 d, 4> BRI /IS BUIL IS V4 1 37K 2,4 Al 2 96 ﬁ(DNFB)FJ?ﬁUJ
SRR & 7R O N e e B T W Y W R R I R, LA SR AE AN [ AR S 4 B A BORE N A e g AR g Bk

Sk E AR IR 5 CY 45 50 mg- kg ™' sc 44 5 8 B B G R A R /N AR Y [R] B 25 W Ak B G 0 /N R AR 9 S e 4 Bl TR 4 5 Bk

H 1 A(secreted immunoglobulin A sIgA>7J<¥ /N Peyer’ s 85784k, u%ﬁmuﬁ?ﬁﬂ%ﬁarﬂﬁ B, SR E APS K 157.7 x
107,69. 9 x 10° APS ¥ 1] AN [7) 72 B 5 25 5 Wk 4 0 A W o3 B Je NG 82 0 100 8 /-, 48 08 1 T8 B i sTgA 433, L7 ) 5 ) 4 R
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Effect of Astragalus Polysaccharide Segments with Different Molecular
Weight on Systematic/Mucosal Immunization in Immunodepressive Mice

WU Xia, YANG Wei, ZHANG Lei" , LI Dong-xiao
( Sichuan Provincial Key Laboratory of Quality & Innovation Research for Chinese Materia Medica ,
Sichuan Academy of Chinese Medical Sciences, Chengdu 610041, China)

[ Abstract] Objective: The investigate effects of astragalus polysaccharide ( APS) segments with different
molecular weight ( Mw) on immunoregulation. Method: The systematic immunodepressie mice were prepared
through subcutaneous injection of cyclophosphamide (CY) at the dose of 25 mg-kg™', and APS segments with
different Mw (157.7,69.9,22.4,13.2,1.4 x10°) were then ig administrated for 14 days by the dose of 139 mg-
kg '. Serum hemolysin, DNFB induced mice ear edema and the phagocytosis of peritoneal macrophage were used to
characterize the effects of samples on cellular immunity, humoral immunity and non-specific immunity respectively.
Mucosal immunodepressive mice were prepared through subcutaneous injection of CY (50 mg-kg '), and were
administrated with the same samples as above. Secreted immunoglobulin A (sIgA) in lung and intestine irrigating
solution, alteration of peyer’ s patches in intestine were observed to study the effect of samples on mucosal
immunity. Result: Phagocytosis index, phagocytosis rate, ear edema, serum hemolysin level and slgA level in
intestine and lung were increased by total APS and samples with larger Mw to different extent, and the 157.7 x 10’
APS behaved the strongest effects for most indicators. Conclusion: APS with larger molecule weight could improve

both systematic and mucosal immunity in immunodepressive mouse, and its effects were stronger than APS with
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lower melocule weight. This molecular segment of polysaccharide might be the main active substances of astragalus

responsible for its immunomodulatory effect.
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immunity

B P Y AP 2 B 0 B R o e e B M
14 B 5 AH DG A A - B AT 5 e R S P SR g R AT R
AR 45 S i s B mT S me) e e 4 3 S AR, O ml 52
m L A s SR A BIF ST T A 2 B R4
TR Z S LA AEOR AR AL AT T L R
X 3 S A B 54 W J5T B il K AH I R 3l PR ik = A
o FRATHY A AT 5T R W], B 2 B (astragalus
polysaccharide, APS) J& B G 2 9 58 A F A 32 224
KOS, JUHAE 3G 58 6 A 8 5 T 2 A b AR VR T, ]
R 1E B G 3 i B A % BR AR T A ((secreted
immunoglobulin A, sTgA ) 73, H HAT — & Y I 5o 4
RIS B G sTgA J- WA 14 A0, T I W3 119 26 B4
GHT A T APS S — &SR A M X 4y
- JB i AN R 25 R 0 2B A SRR B, O
— A0 WAy JE A 92 4% 9 1) 00 TR il B AR L AL AR, FR AT
R 03 A0 BEUTHR & BERSZ M 3R AT 1 HA By — A
S B AR RIAR XS 50 B fE APS o AR BSOS ik
R FAR X 43 7 i B APS X 4 fR K b 5 o0 0 I fig
(5% 0 HEAT ST, 97 15 8 APS L EAT B WY 4 1A
FERBRAE ) = 2 Z W BEAT X L, LU A I 22 X
TR0 T A 2 0 TR IE 50 B 14 B 5 1) S 0 R A
1 ##

1.1 zZh 4y 2 HC APS T I B € b 32 B
Astragalus membranaceus ( Fisch. ) Bge. , A B &7 56
WF5E 51 % 5 M IE i B APS (R B il 77 = 42 4t
TAPS, & 1 66% ) ; A ] i B B0 43 Bt APS (b [ R}
e JUHR AR W AT 5 P 4 Bt R K AR O B i)
J3157.7,69.9,13.2,6.8,1.4 x 10° (/) 5 FhkE &, &
®O9%%); mn 2 £ M
polysaccharide, CVPS |, & 4 50% ) , W F B 7 £ ¢ 4=
WAL TA R 5T 4E A | L b5 100504X

L2 i) B WIF/NEL, MRS, R (20 £2)
g, SPF 2%, PU 1| 45 v & 25 B 27 B 52 40 3 ) 0F 90 = 4
b, S50 B A 7=V ATIE S SCXK(J11)2005-19 5
1.3 5% M EEEEIE (cyclophosphamide ,CY) , |
HEER T 254 PR AL 5 2010010352 ,4 il BL UK
( DNFB ), ®rom R g 4% K M
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( carboxymethylcellulose sodium, CMC ) , i &K B} % 1k
TakA) 445 090216,

1.4 {X#% 722 439656 11, Nihon Kohden; Y2 B
45 , Olympus,

2 Hk

2.1 XF/NEUE B E WA A WE D RE A /N R
100 H, #ifAE (18 ~22 ) 73 /Z BENLEY 7304 10 41,7y
A s 25 O B AL TR BRI X B4 (0. 5% CMC) | B3
A%t BB 4 (0. 5% CMC) . TAPS 41 (200 mg-kg™ ') ; A~
R FH %] 43> F Bk Be APS 4 (139 mg-kg ™', 4045 T 45
AH X 4T3 4 A (157.7,69.9,22.4 ,13.2,1.4)
x 10° {5 FhRE S ) ; CVPS X I 41 (264 mg-kg ') .
AR AE X4y F BT & BE APS R CVPS 7| & £ 1R 42
TAPS S 2 M & A i A2 H s Tl 2
SEREGTE - igHm TR Y 0.5% CMC,
BH 1R, ES 14 d, BRas ER R 2 AR B R X iR
AN, 42055 8,10,12 KA 25 mg-kg ™ 'sc 45 T 3B
Wk e , i S e AR R . 5 13,14 K430 ip 6% E #
W1 mL; 25 14 KRG )5 1 h,ip 5% X240
Jfg A= 3 ER KB W 1 mL/ 0,30 min J5, S0AE I F 40 SE
gy, ip AFEEIK 2 mL, HEREFE . 1 min J5 87
JEFE, W O B R 1 L, S X o T 2 A
L ARG N,37 CIRE 30 min, J5 T4 K
SRR o i S O ) O W WS B T B Sl e i /2
Giemsa-PBS 44 {f 3 min, ZE 18 /K E B i T, Sk, 1
T Wi SR W4 4K

2.2 X} DNFB /B & AL B0 B 52 3
Yoy e s A 2.1, 452555 9 RUL 1%
DNFB ¥ 3 (HL 100 mg DNFB Jin A #1164 P4 B -4H
YIRS PIRA], EA % 10 mL) 25 pL %K/ R
M, =5 13 K4A25)5 1 h,H 10 pL 1% DNFB &
WIRHE T /N IREKE 24 h BIRKRGZ)E 1 h
FUHE G A Ab S B, H A Bk, R ik 2

2.3 XP/NEUMVE S IR AR s s g
2 IR P REALR] 2.1, A9 R ip BT 5%
X2 A= 3 R K B, R IR 45 25 05 1 h 1R BIE Bl
20 pL,mA 1 mL AR K, B INA 10% BK R



I, A A TR T B BB 2 M X A AR 2 I 4 ) T Y R T

I 375 11 4% 321 4 f A= AR K B, R IR 41,37 C
BE 30 min, BL.O0H L 1L mL, ilA 3 mL il 218 4
i B, 540 nm P 5E G RE(A) o

2.4 XP/ANE/NG BT UGE sIgA 43 F /N g PIGES
(Peyer's Patch,PP) ¥t (52 24 43 4 44 24 [F)
2.1, BRZS O B AR R B A Ak, 45 255 8,9
R 50 mg- kg™ sc i L2 45 T IR0 WL NG, 1 A i
sIgA A3 WAl /b 1 B S S e IR RS, 38 14 d Rk
Wy JE R H A B S W, BUN B i 1B RNV WG GE D
0. 9% H= P AR /K B FLE U, 250 B B, ELISA I &
sTgA YR BE 5 /N HE Uk J5 1T L v PP gt X it 45 PP
() TR RRUE AT (B AR DA K AR AR J AR i M) &

HZE 0. SRl x 25 25, P <0.05 £ 43t
3 gR

3.1 X/NEEE R E TR sE e SRR 1T
TN INEETE I AT SO BURE S R R S e D) e
BIRARRARAS, 3R 0 R I A 1 15 240 0T X 21 48 1
AR IV 3 F A% W5 48 40 . DNFB T 20 H- i ik 52 1o B 3 21
20 0 T B0 i 2 AR R I 35 B B R AR, TAPS J
P4 FHE(69.9,157.7) x10° (1945 Br APS 4% ig 45
T 14 d, RS TR RR B AR v R e bR A R R R, L
PLSY T KB 1577 x 107 APS 15 I e, X
W 4 AR Vs I FR B 2 48 bR 0 3 SR AE F AL T4 R 2 b

2.5 iRt IR L, SPSS 16.0 #E17 ) TAPS,

1 AEAHEMSFRER APS WIABBMBEABERERT/NREFRRBENENZIE (225,10 =10)

4154 F 4/ mg kg ™! B WERS % IR 5L B i Bk B2/ mg IR/ A
75 % R - 0.38 +0.06% 1.13 £0.21% 10. 02 + 1. 64% 0.202 0. 041%
HzF =Sl PO - 0. 40 0. 09% 1.08 +0. 18% 10.33 £1.07% 0.194 +0. 031
IR0 X L - 0.17 0. 07 0.46 £0. 11 5.93 +0. 61 0.070 +0. 015
TAPS 200 0.25+0.11 0.61 +0. 13" 7.11 £1.09" 0.086 +0. 022
APS/157.7 x 10° 139 0.32 0. 10 0.75 +0. 13% 8.04 +1.55% 0. 129 0. 030%
APS/69.9 x 10° 139 0.26 0. 08% 0.64 +0.17" 7.31 +1.06" 0.098 +0.029"
APS/22.4 x10° 139 0.22+0.11 0.45 +0. 19 7.14 £1.72 0.081 +0.032
APS/13.2 x10° 139 0.21 0. 07 0.40 0. 11 5.10 £0. 82 0.070 0. 019
APS/1.4 x10° 139 0.24 +0. 12 0.47 0. 18 5.28 +1.51 0. 065 +0. 029
CVPS 264 0.36 0. 11% 0.82 +0.23% 7.02 +1.82% 0.082 0. 015

T SR B AL ) P <0.05,7 P <0.01(£2[d) .,
3.2 X/NREEREDIRER R ARk 1

7N o PRBIETE R 0T S A8 R IR R TE R e D e I
T AT B PP OB K RN B R AR | T BN A T

sIgA 4} /b . TAPS J 157.7 x 10° APS ¥ 4% ig 44
T 14 d, T4 E N sTgA JKF 3 PP ST AR, S
1 T LA R I IGE sIgA AKCF-

®2 FREBEMNTFRER APS WRBEBERABRER T/ MNREBERE IR (x 5,0 =10)

21 51 Hlht/mg-kg ™! N slgA/ gL~ R 3 sTgA/pg-L 7" PP $ /> PP i i B/ mm®
75 % R - 377 +63.5% 296 +46. 5% 11.5£3.7Y 29.9 4.4
TR S 7R X R - 352 +78. 7% 311 +65.3% 12.1+£3.1% 30. 8 +4.2%
AR %o} 1R - 132 £28.8 181 £32.1 7.3 2.1 12.7 £4. 1
TAPS 200 205 +24.9% 207 +47.7 8.5£2.6 17.3 +3.8"
APS/157.7 x10° 139 241 +32. 1% 226 +34.8" 9.3+3.0 22.0 £5.9%
APS/69.9 x 10° 139 226 +26. 7% 210 +38. 4 7.9+2.3 16.5+3.6
APS/22.4 x 103 139 147 £31.5 195 +48.3 7.122.8 14.2 £3.7
APS/13.2 x 10° 139 122 £34.8 187 +38. 1 7.9£2.8 12.9+2.8
APS/1.4 x10° 139 134 £35.5 176 £46.2 7.2%3.1 13.1£3.3
CVPS 264 148 +30.6 182 +40.8 7.5+2.4 13.9£2.7
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TE 28 1 45 Je A W e i 5 52 2% LI AN T, T
BN 7 i R R SCLA IR O S A P RIE S
ATH R PEA | B R A P B A AL ) A9 32 20k 42 R
Ao BEA SOk R R 1E ig 45 T 0L T, APS Wl fifi i
PR S /0N BRI I 00 M ) A 0 L TR N A
LA I3 108 T IE B2 7% FOAS 52 45 B 4 1A G v T
R R S =R (o R (= W P E SR LE
A HZALRR TR APS BA G 98 15 4 T, 0 B
PRPLE W Sk = 3 — 2058, HE RN Z — 78 F
APS A By K FCAA N G AR 1 52 e, DS TAPS
FrAS TR H AR 23 204 B T WA L od 25 3R i )
R FAE LS o R — 2 Ah, H AT 2 B H
PREBEA WA, —RIERE S, 7 — R E T
. CA TR ZHE I PSRRI 5 25 B
W VEAEAEIE AR, ) 4 ehy B R AP 2L R o A R Y
BT 7 A > L SROBE R I 4L APS TTRE B A B
So P I E TR ] 43 F ik MG T LA R
IF] g 2 3L

AWFFER R APS HAT 5 BEA i H 6L 1Y 25 3
YRR, 22 1 25 3 AT ol 3 B Ml 15 Ji e 20 28 1K /s B
R B R S 2 K, B T LA S I 200 D 1 e 3% 4 5%
I AR S P 22 | DL LY A I 3R K R AR A A
BeE  LLIR A T B S N R AT A A0 Y S e, A &% L
slgA FiIl PP Ak R I S BE K- 5 TAPS AT H, A
) BB & B R 40 F i APS X R HE bR 1 R B
SR BRI TG P, B 5 H P S A 2 MR R R
WORZS WA RO o HEARBLE H AT AR,
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