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Effects of Astragalus heteropolysaccharides on erythrocyte immune
adherence function of mice with adjuvant-induced arthritis
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Abstract: Astragalus heteropolysaccharides (AHPS) is obtained from the dried roots of Astragalus
membranaceus (Fisch.) Bunge var. mongholious (Bunge) Hsiao. In the present study, we observed its effects on
erythrocyte immune adherence function in mice with adjuvant-induced arthritis (AA). The mice were treated
intragastrically with AHPS of 1000, 500, and 250 mgkg '-d”' separately and treated with tripterygium
glycosides (TG) of 60 mg-kg '-d™" as positive control. The number of complement receptor type 1 (CR1) on
erythrocyte, the concentration of circulating immune complex (CIC) in serum and the amount of immune
complex (IC) deposition in synovium of knee joint were determined by flow cytometry, polyethylene glycol
(PEG-6000 ) precipitation and ponceau S (P-S) staining and fluorescent immunohistochemistry respectively.
The pathological change of knee joint was evaluated by histological section. The results showed that both
AHPS and TG improved significantly the primary and secondary local or systemic symptoms of the mice with
AA and reduced the synovium hyperplasia, inflammatory cell infiltrate, pannus and cartilage demolish of knee
joint, and AHPS of 1 000, 500, and 250 mg-kg -d™' could significantly increase the number of CR1 on erythrocyte,
improve the elimination of CIC in the peripheral blood and reduce the deposition of IC in joint synovium
in a dose-dependent manner (P < 0.01 or P < 0.05). The results indicate that one of the therapeutic effective

mechanisms of AHPS on mice with AA could be to increase gene expression of CR1 of mice with AA.
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Table 1 Effect of AHPS on the degree of claw swelling of AA mice

Days after the injection with FA

Group Dose/mg-kg !

19d 22d 26d 30d 34d
Normal 0.011 + 0.002 0.013 + 0.002 0.013 £ 0.003 0.012 + 0.001 0.013 £ 0.003°
Model 0.131+0.011 0.138 +0.024 0.135+0.019 0.140 + 0.023 0.141 +0.020"™
TG 60 0.145 +0.012 0.073 £ 0.016 0.056 + 0.025" 0.043 = 0.015" 0.042 +0.021"
AHPS 1000 0.132 +0.020 0.080 = 0.023 0.057 +0.019* 0.056 = 0.021* 0.049 £ 0.019"
500 0.136 + 0.025 0.085 +0.017 0.083+0.016 0.073 +0.027" 0.063 + 0.011 "%
250 0.130 + 0.022 0.113 £0.030 0 0.103+0.017 0.081+0.014 0.093 + 0.024""

n=38, X=s.

In the same row, "P < 0.05, P < 0.01 vs normal group; “P < 0.05 vs model group; a, b, ¢, d for comparison among groups

(the difference between averages with a same letter was not significant and the difference between average with a different letter was

significant)
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Table 2 Effect of AHPS on the arthritis index (AI) of AA mice

Group Dose/mg-kg !

Days after the injection with FA

19d 23d 27d 31d 34d
Model 47+0.7 5.6+04 6.1+1.1 6.8+0.6 77+1.0°
TG 60 59+0.6 55+ 1.1 47+1.1" 42+0.9" 3.5+0.6™
AHPS 1 000 57+1.1 54+0.8 49+0.9" 4.1+0.6" 3.7+0.9%
500 55+1.0 54+1.0 52+06 50+ 1.1 4.7+0.7%
250 55+1.1 53+1.1 52+13 52407 5.1+0.6°

n=8, ¥+s. In the same row, "P < 0.05 vs model group; a, b for comparison among groups (the difference between averages with a

same letter was not significant and the difference between average with a different letter was significant)

4 AHPS X AA/NRLIYHA CRIMER B GRERE
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i 0 71T VAN o S WL RTINS 72 11 2 N 1
BRI Ty RZE ARS8 RS (E
2B). AHPS 215 38 AL gD, 28 1k 40 0 ek, I
BRI, CHCH AL, P AHPS 1000 mgkg ™!
LK 500 A1 250 mg-kg ' A MEH S (& 20),
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L35 R4 T 00 5 1) S 2 AR A = B AR AR AT
4171 AHPS 250 mg'kg ' 41, HALLL1K WBC 30Tt &,

Table 3 Effect of AHPS on the number of E-CR1, the A4 value of CIC in serum and fluorescence intensity of IC in synovial tissue of AA

mice
Group Dose/mg-kg ™! Number of E-CR1 A value of CIC in serum Fluorescence intensity of IC in synovial tissue

Normal 252.24 +15.15° 0.032 + 3.60E-03" 0.3037+0.012 9°
Model 150.53 +29.88" 0.056 + 6.25E-03° 0.603 7+ 0.073 3°
TG 60 222.61 +12.87° 0.040 + 1.52E-03% 0.330 8 £ 0.009 9%
AHPS 1000 219.15 £ 14.36° 0.038 + 5.77E-04* 0.3654 +0.016 6™

500 192.94 + 10.66°¢ 0.041 £ 1.15E-03* 0.407 1 +0.011 3¢

250 168.02 + 27.03" 0.046 + 1.53E-03° 0.4431£0.011 7°

n=28, Xx+s. Inthesame row, a, b, c, d for comparison among groups (the difference between averages with a same letter was not sig-

nificant and the difference between average with a different letter was significant)

Figure 1 Effect of AHPS on IC deposited on the surface of synovium of joint of AA mice. A: Normal group; B: Model (TG, 60
mg-kg™") group; C: AHPS 1 000 mg-kg™" group; » indicates deposited IC
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Figure 2 Effect of AHPS on histological section of synovium of joint of AA mice (HE). A: Normal group; B: Model (TG, 60 mg-kg ")

group; C: AHPS 1 000 mg-kg™" group

Table 4 Effect of AHPS on hematology index of AA mice

Group Dose/mg-kg " WBC/L (x1077) RBC/L (x107'%) HGB/g'L™! PLT/L (x107%) ESR/mm-h"
Normal 3.6+0.4° 8.80 + 0.38° 144 +10° 1043 +79° 2432 + 6,73
Model 8.7+0.5 6.43 +0.29° 104 £9° 437 50 45.58 £5.16"
TG 60 42+03° 8.19 +0.54° 135+ 11° 1116 +73° 29.40 + 7.05°
AHPS 1 000 4.7 +04% 8.20 +0.47° 131 £10° 1296 + 86° 30.77 + 5.82°

500 4.8+0.3% 7.81 £0.31° 129 + 15° 1203 + 101° 32.63 £9.57°
250 52+0.5° 7.50 +0.53° 126 £ 9° 597 + 68° 42.51+6.37°

n=28, Xx<£s.

nificant and the difference between average with a different letter was significant).

In the same row, a, b, ¢ for comparison among groups (the difference between averages with a same letter was not sig-

WBC: White blood cell count; RBC: Red blood cell

count; HGB: Hemoglobin; PLT: Platelet count; ESR: Erythrocyte sedimentation rate

RBC & %0 HGB.PLT F[%, Mwyiintk, i AHPS 250
mgkg YR 2 FA BN (R 4).

g

ARSI M) AA /ML E-CRI1 I8 20D,
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iEVE 23 350 0 3 BRAIG, 9 1 40 A B RIS, R
ST WA 205 B v L6 3] 5G9 T I v A 4 i
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AA KRR IE I g 3] T A A1 45 3, AHPS
A I RAE N T TNF-an IL-18 432, 1
&, AHPS [T S E R0V 34 ] e -5 FLAE HE 20 40 Mo 11 e
FERN T BE A 9% E-CR1 & AMASST R FE h AMA R Ak
BRI DR 7, & S AR R &5 4 R n g C3 F CS e ik
Pt 2 ik 1117 8 YT RN o E 2T 40 1 B g B B O R
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E-CR1 5 C4b 45 & )5, it BufR C2a i ik & s ik 15
C3 ALl (C4b2a) XN, E-CR1 5 C3b 4G5,
TH L EUAR Bb Ty g 55 k42 C3 # AL (C3bBb) 11
FEIR, AR T ML J85E )WY o E-CR1 I& J&: [A]
T LA AT MR SRAEH M CIC H11 C3b i
SEFRME N iC3by C3d. C3dg Hloks C4b Z4fi# N Cde Al
Cad MME—HBIR -, MIfiE CIC 2k £ BRE,
BUAGN I . 223 Bl 9 0 B N A A ot e s Y 1F 9
WESE, IC 48 CR1 454 2204 fu ikl T IC A~ Fmg
PERL A0 M PR 0, XM A T AT RE & T 204 e
54 1C ELE b E I RN SE & )5 IC TRl C3b AR
A C3dg, M BEL B M A K G SN, BRI T R E
MR . [, C3b KA H iC3b $3L IC 5 CRI1 SEF
JIBAR, T T R W 40 i A X iC3by C3dg iR Al
TIZAR, Wi 5 1C Hh C3b FHINER:, ik
ES| (ORI 1738

H AT, M WA & AHPS ZE4K P R IEVE R 254
TR AR KA TR T, AHPS £EAR N S H R R 6 2 1
U KA RMEAS E— P 5T
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