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The 'Qi- invigorating'" Effect and Possible Underlying Mechanism of Astragalus Polysaccharides on
Rats with Qi—Deficiency
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Abstract: Objective The aim of this study was to investigate the function of Astragalus polysaccharides (APS) and
graded alcohol precipitation polysaccharide on rats with gi—deficiency and to elucidate the associated mechanisms.
Methods 88 Wistar rats were randomly divided into 11 groups: normal group, model group, positive drug group,
Astragalus polysaccharide (APS) high and low dose groups, 10% ethanol precipitated polysaccharide (APSM1) high
and low dose groups, 40% ethanol precipitated polysaccharide (APSM2) high and low dose groups, and 80%
ethanol precipitated polysaccharide (APSM3) high and low dose groups. The model of gi—deficiency was made by the

method of "diet disorder + weight—bearing swimming". Each APS—administration group was given the corresponding
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polysaccharide by gavage, whereas the normal group and the model group were treated with equal amount of distilled
water. All of the rats were killed after 3 weeks. The body weight and the time of exhausted swimming were recorded.
The spleen index and the thymus index of rats were calculated. In addition, serum interleukin—2 (IL-2), tumor
necrosis factor(TNF—a), interleukin—12(IL.-12), malondialdehyde (MDA), superoxide dismutase(SOD), lactate,
creatine kinase (CK) , lactate dehydrogenase (LDH) , albumin (ALB) , adenosine triphosphate (ATP) in liver,
adenosine diphosphate (ADP) in liver were detected. And g¢i— invigorating effect of APS and graded alcohol
precipitation polysaccharide on rats with gi—deficiency was evaluated. Results Compared with the model group, APS
and graded alcohol precipitation polysaccharide can reduce the content of MDA, TNF-a and lactic acid (P <0.05,
P<0.01), prolong the swimming time (P <0.01). APS, APSM1 and APSM3 can improve the content of ALB, ATP
and ADP(P<0.05, P<0.01). APS, APSM2 and APSM3 can improve the level of IL-2(P<0.01). APS, APSM1
and APSM2 can improve the activity of CK (P <0.05, P <0.01). APSM2 low dose group can improve the level of
IL- 12 (P<0.05). Conclusion Astragalus polysaccharides plays the role of tonifying gi, delaying fatigue, and
improving exercise ability via reducing the body’s accumulation of blood lactic acid, decreasing the activity of CK
and the level of lipid peroxide, regulating body immunity. The results showed that there were some differences in the
targets of graded alcohol polysaccharide precipitation.

Keywords: Astragalus polysaccharides; graded alcohol precipitation polysaccharide; gi deficiency; “gi—invigorating”
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®1 HESEXNSEXRRERE. HFkEE. MEREHS
PEAETE SR RN (x 5, n=8)

Table 1 Effects of Astragalus polysaccharides on body weight,
swimming time, spleen index and thymus index of rats with ¢i

deficiency(x +s, n=8)

) wae UL TR )
E#4 B1331860 18924472 191041 243054
ey 236671550 825+064  162:022 193£028"
g 250.00+11.30°  11.8742.10% 1.68+0.44  1.93+0.34
i s vl 24350£1155  11.94£123%  1.63£024  230£037*
i s il 375£1817  1524£225%  176£034  2.09:026
0% BIELZHRAEA 253251217 1385+ 115" 175034 2.20+0.53
0% BIEZ AR 233031036 11.00£1.72%  1.88+0.15% 2.48+0.31"
%ISR 250251100 11.53£278% 1742035  2.15+033
ARCFHRSHHEARAL 2440021625 11.53£092% 176056  2.26+0.38'
S0% LR Z MR A4l 2448841074 19.04£503% 1742030  232:059'
80% L BETIESIEIRAEAL  259.05+12.38%  13.96+3.72% 173036 212041
T Hzs gl ss, P<005, P<001; SEIE4ILE, P<

0.05, "P<0.01

x2 HEERSHEMKEXR IL-2.
T (v £5, n=8)
Table 2 Effects of Astragalus polysaccharides on 1L-2, I1-12

IL—12 #1 TNF-a 7k 19

and TNF-a of rats with ¢i deficiency(x =5, n=8)

25 IL-2/(pg-mL") IL-12/(pg-mL") TNF-a/(ng-L")
Al 121.09+15.63  64.96+1235  172.12£41.17
i 98.56+12.97 51.88+5.08  456.26+89.49
Fhrh gL 13540 £ 13.02%  86.05+17.81" 169.98 +44.32*
HEZ R AR 209.70£19.57%  66.00+16.62  335.86+53.67"
H LRI AL 126.80£50.56  70.46+21.41  315.65+69.18°
10%Z BRI 10486 +12.73  69.38+18.86  331.63 +69.64°
10%Z BEILHE MR 106,53 +£18.05  56.90+£3.92  311.73+94.94°
40% Z BETTE LRI 193754774 5534+ 1447 178.46+21.01%
40% ZBEITTE 2] 178,86 £42.18%  65.83£13.52°  193.83 +51.70%
80% LEEIE LRI AL 140.98 +16.52%  48.77+13.82  291.02 +70.24*
80%Z BUITELHRAIE AL 114.82£22.44 54524998 300.75 + 62.68*
W S A4, P<005, P<001; SHEMA LR, P<
0.05, “P<0.01

#hrf R ﬂ%ﬂ«%&%m 2 WA 4K BRI
IL-12 S EH B, ZRA52EE L (P<0.05,
P<0.01); %40 TNF-a S EEHEEK, 25F
GiiteFaE X (P<0.05, P<0.01),
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., ERAESIEE L (P<005); SR L,
FR AR MDA B TR, ZRA%1#E
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*x3 HESHENSEXRESMLYE{LE(SOD)FH
(MDA) KRN (v £5, n=8)

Table 3  Effects of Astragalus polysaccharides on SOD and
MDA of rats with ¢i deficiency(x s, n=8)
215 MDA/(nmol-mL™")  SOD/(U-mL™)
EH 11.80+3.36 20.50+0.71
AL 16.43 £4.00 20.19 +0.67
%blllﬁ?ﬁn 10.44 £2.67° 19.93 +0.81
[RREZ =Sl 7.79 +2.10% 20.65 + 0.64
P IT AR ] 7.85+1.69" 20.36 + 1.09
O%AEaamﬁﬁﬁ.%?fUiéﬂ 9.89 +2.33" 20.51+0.51
10% L TETVE Z MR it 21 9.56 +0.72" 20.83 +0.52
40% CTEIUTE 2l e 7 12 930+ 1.41* 20.65 + 0.64
40% CTEIUTE Z WK 20 8.31+1.36" 20.47 +0.44
80% L EEDLIE Z M s 7 i 41 6.97 +0.56" 20.58 +0.29
80% L EEVLIE Z T 41 8.07 +2.01" 20.15+0.63

T SAEA4IE, P<0.05; SHUMALEE, P<0.05, “P<0.01
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Feie, 42540 KA SOD i 2 J LG = X
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%, ZRA%iH%EX(P<0.05, P<0.01),
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P<0.01); SHRIA A, #hrhas LA, B
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a%mﬁzﬁﬁlaﬁ%kﬁMﬁaiﬁﬁﬂ%,
ERAGIFE X (P<0.05, P<001), #EZHE
L KRR, 10% O BEDE 2R Rl 80% 2
FEUTVE 2B R R4 ATP S BT, 25948
it L (P<0.05, P<0.01), HESME . K7



WA S e R 2021 F4 A E 32 EF 4

F4 HESEXNSEXRIBEE. LDHEH. CKEAH
BN (x +5, n=8)

Table 4 Effects of Astragalus polysaccharides on lactate, LDH,
CK of rats with ¢i deficiency(x +s, n=8)

4151 Am LDH 11 CK i)

/(mmol - 1) /(U-L) /(ng-mlL™)
R 5.05£0.52 47771+ 89.92  20.44+6.92
A 699061 51671+7074 3002567
whrhas Sl 593075  482.38+69.54  17.55+6.99"
RS R 2 626+0.50°  489.83+95.00  18.34+1.88"
RS 2 6.34£0.79 474.61+7877  16.45+3.23"
0% BETUELHE AL 5462107 4844827627  21.14:6.46°
10%ZBETLIE SRR AL 551£037% 486567222 21.49+8.15
W0%LEDIELHRFEA  5.11£1.09%  46620£62.26  17.61+4.97%
40% CEETIEZMHRAIRAL  6.04£0.95 46251+107.79  16.32£3.70%
S0%ZBEIEL R4l 5402092%  445.17+5327  23.87+4.89
80%ZBEIELTHE AL 6.0320.87°  47431£7523  25.56+7.96
W HAEEANE, P<005, TP<001; SHEAALE, P<
0.05, *P<0.01

x5 HEESHEISEARBEZEAD(ALB), =ZBiBBRH
(ATP). —HEERRREF (ADP) MM (x =5, n=8)

Table 5 Effects of Astragalus polysaccharides on ALB, ATP,
ADP of rats with ¢i deficiency(x =5, n=8)

Al ALB/(g-L") /( pj\n[of' ) /(nmﬁ{)-}r)ng" )
4l 4406487 311637938  0.29+0.07
fm 3829+4.18°  156.58+54.98"  0.20+0.08°
Fhrras LA 4426+620%  192.69+44.87  0.26+0.06
e 2T i 4920£691%  23597£68.03  0.27£0.02°
pye 2 S ] 4744+6.05" 241.03+81.01°  0.27+0.09°
0% FETTELMmAIE4] 42162551 311.38£90.05*  0.30+0.03*
0% FETTTEZHHRAI 4] 44.162584°  206.85+53.60  0.30+0.07*
W% BETEZMRAIEA 43012694 217806582  0.28+0.06
W% FETIELPHEAI R4 43322624 169.16£59.14  0.26+0.04
80%LFEVIEL IR 41404282 281.45+97.42%  0.30+0.05*
80% LEEDEL AR 4458468 19893+71.24  0.30+0.06"
T Hos 4l s, P<005, P<001; SEIE4LE, P<

0.05, “P<0.01
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[FIRE T S BRI A5 P SR RE K, AR BT R
R %) 9L R B B BB AR FIE W AR R, BEHR
MR RZEDIRE TR, WERATLUES], HEs
22 WE IS AT DAAS [R) 2 B Mt v ARG 45, $ i pLA A
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