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ABSTRACT OBJECTIVE: To compare the protective effects model mice between the aboveground and underground parts of
Astragalus membranaceus on immunosuppression, and to provide reference for further utilization and development of A.
membranaceus. METHODS: A total of 240 ICR mice were divided into 4 batches, 60 mice in each batch, with half male and half
female. Each batch of mice were randomly divided into blank group, model group, A. membranaceus aboveground part and
undergroud part low-dose and high-dose groups (3, 6 g/kg, by crude drug) according to body weight and sex, with 10 mice in
each group. Blank group and model group were given normal saline intragastrically. 4. Membranaceus groups were given
corresponding concentration of drug intragastrically, 10 mL/kg, once a day, for consecutive 30 days. Except for blank group,
other groups were intraperitoneally injected with cyclophosphamide 40 mg/(kg - d) for consecutive 3 days, since 24th day of
treatment, to establish immunosuppression model. The levels of serum immunoglobulin (IgG, IgM, IgA) , inflammation
factors [nitric oxide, interleukin-2 (IL-2), IL-6, tumor necrosis factor-a] and half hemolysis value were detected in each group.
Body weight, thymus index, spleen index, phagocytic index, activity of natural killer (NK)cell, splenic lymphocyte proliferation
ability, dinitrofluorobenzene-induced delayed metamorphosis reaction in mice (by weight difference between left and right ears)
and the number of hemolytic plaque were determined. RESULTS: Compared with blank group, the serum levels of
immunoglobulin, body weight, thymus index, spleen index, phagocytic index, NK cell activity, the proliferation ability of splenic
lymphocyte, the number of hemdytic plaque and half hemolysis value were decreased significantly in model group (P<<0.05),
while inflammation factor level as well as weight difference between left and right ears were increased significantly (P<<0.05).
Compared with model group, above indexes of mice in 4. membranaceus groups were improved significantly, in dose-dependent
manner (P<<0.05). Compared with 4. membranaceus undergroud part group, above indexes of A. membranaceus aboveground part
group were improved significantly (P<<0.05). CONCLUSIONS: Aboveground and underground part of A. membranaceus both have

pretective effect on immunosuppression model mice, and the effect of aboveground part of 4. membranaceus is stronger than

underground part of A. membranaceus.
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1.2 ZHR5RHA

VA BT 2018 4 5 J kAl BRI R IR INIX, 4
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W #5 &E A. membranaceus (Fisch.) Bge. var. Mongholicus
(Bge.)Hsiao it T4 45, i 35540 (Fk = 80 em, PR
i K 8 em, JGAE) FIHL N4 2 kg TSI
Pt e (VL 93 1E Fieg 5 245 1A A BR 2\, 45 - 18061214, K1
b :0.2 g/ 5 AR 28 LT (B Cellmax 23 F]) s DMEM 1%
FiHE 1 G E AR  Hank s % \RPMI 1640 B35 5
B 2 A AL AR e (bt TR A R AT
BRITAEA ) —F LA (NO) A/ & 2(IL-2) |
IL-6 . il 928 1 38 B F o (TNF-a ) FLIL3 S E BR B 1 G
(1gG) IgM . IgA MitpIK e i Wz B 2 (ELISA) a5 & (R
U R AR ) TR S T, HE S £ 20180102, 20180402
20180502, 20180503 , 20180310, 20180305, 20180301 ) ;
RIPA 24 (g AERG A DR A R A F]) 3 SA & vl
(VIR AR A= IR AT BRAA 1) 5 2 % 2 “F£1 4 i 2 (b
FUHRVERH AT B L35 180601 ) s Bt iR R 83k (At
AR A BRA AL S £ 180403) 5 L (+) -FLIR
(A R A PR AL S 1 18001 ) ; K R ML (b 5T
PRI AR A B F] L35 : 20180401 5 AR FG IR (42
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/N BRI EEL TR0 400 it YAC-1 i o ] [ 24 R 2 g 1 2
YIH AR Pt
2 Ak
2.1 HARAFE

P b b T4 48 40 CHZS T & E
FE SR, AR5 4 BN 5 A% i (mL/g) /K R4 7B AR VR AT
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2.7 ZHHERFFSH/NRIBRL BT R M
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(B (HIAN 3 emx3 em) , F 1% RS SEERIR R 5%
PR I B A LB 7 d s 1% RS L EUOR T TR
B ok /A B (B D) 21 780 5 24 hs B/
IRANAE, BT N A AT, FHATFLAS AR T HA R 7
ARATALICE AR M 8 mm H R, FR Bl ie, T4 AW
H) o 22 5, o o 2 SR AR R /N B R & B AR
Y Fa A AR
2.8 /INFR AR 4R B 1k £k AR 2 BB A4S T

B A /NRL ZESR 23 KA 2G5 1 h, I ES 2%
HRELT AR 0.2 mL HEA 700 57 dJ5 , F A HIR P i
kR F 24 1.0 mL, ¥ 8% 2 EP 5.0, LA 5 000 r/min £
L5 min, SENE o SRIE KGN SRALSE, TR A
ZHZH, FHRR BB ZH 2185 %, L) 1 000 r/min &5.0> 5 min,
Fr I, SR FH RIPA 20K 41 438 #% , I LA Hank s T
H4 L %4 B 25 B R 2% 107 /mL B A B B W . DA
Jerne 25 R B 7 A6 I 5 201 79 240 b e R A o 240 R 5 - K
1% 3 NG K5 3% 5L ARG ff 37 COKIB PRI, 2R 5 M A
Hank’ s 1.0 mLiE 4, 0% 2 /MR, 5445 0.5 mL; 4
BRI 10% 45 220 4010 50 pL 840 i 2 98 25 pL, iR
A ABHE T O R B B R LB A b FREIREE [ S
1E 37 °C 5% CO. K FE R 1537 1.5 h, LA SA ZZ vh il
PR AMAED 1 30 (V7w Fs B 040 3 5 K BRLIAL 3, 1 AR i
BC] 235 R R N & 1.5 h, 435 X5 e Ak, T
KB SR A ML 28 BT IR O, e S 3% - h iy s
BEEC, TH R E T A ML AR P B 23 BET A i ) ST 2
B, BPLATE I 2 BEEL/ 104 19 20 Bt B0 /s B A A 1l 4 ity
e,
29 HFitFEFIE

K H SPSS 22.0 #R A X F A T et o3t o THEETE
BEEAFA TER AT + s T, 2220 ) H e % FH 2R
RO 20, AL SR H SNK R 46, P<<0.052H
ZRHAGFE L
3 #R
3.1 EEME HTEHSS X RERTEER/NR I F S
IgG .IgM . IgA 7K F By 5 0im

522 U2 g AR /N BRI T H 1gG L IgML L IgA K
-2 i RRAR (P<<0.05) s S RIA LA, A A A
/NEUILYE TR 1gG  IgM  TgA 7K 8 7, B oA —
FE AR (P<<0.05) ; 58t R 3B 41 L%, %
FE M E 40 [A) 35 2N BRI P 1gG L IgM L TgA K AF-
TR (P<0.05) . &4/ EUMTE H 1gG  IgM  IgA 7K
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TNF-a/KF-44 8 3 TH i (P<<0.05) 5 SR a9
A2/ H NO L IL-2  IL-6 \ TNF-o/K -2 i 2%
REAR , HLIHA —E A0 AR (P<<0.05) ; 15 8 EE i
BT H A, Bl R Rl R A/ B i P NO
IL-2 . IL-6 .\ TNF-o7K -3 i B AR (P<<0.05) . 441 /INER
MLIFHNO IL-2 \IL-6 \ TNF-au/K Y- (RGN 45 5 L2 2.

x®1 HKHEPMRMEDIgG 1gM IgA 7k F RN 25 R

(x% s,g/mL)
Tab 1 Results of serum levels of IgG, IgM and IgA of
mice in each group(x+s,g/mL)

41 fligke  n IsG IgM IgA
Ek| 10 18524+1534 016341925 5344102
it 10 13247£1098°  2M498£1325°  204£0.15°
HEW LA AEL 3 10 17821+ 1407 WA15£1639° 3914037
HEMERAEAEDL 6 10 19325£1501*  30L04£1824* 4284039
W TIMCAES 3 10 1462541245 20439414697  298+023"
HERTHAANER 6 10 16024+14307% 26478+ 15787 354+036™*

945 A R, *P<<0.05; SRR L, "P<<0.05; 5 B EEH!
ARy L2 AL, 2 P<<0.05 5 S BT EEAR ) PR R LA L AR, *P<
0.05

Note: vs. blank group, *P<<0.05; vs. model group, "P<<0.05; vs.
same dose of A. membranaceus aboveground part group, “P<<0.05; vs.
low-dose group of same 4. membranaceus part, *P<<0.05
x2 KENRIMFENO . IL-2 IL-6, TNF-07K F B

ZR(xxs)
Tab 2 Results of serum levels of NO, IL-2, IL-6 and
TNF-0 of mice in each group(x +s)

A5 T/fg' n o NO,mol/mL IL-2,pg/mL  IL-6,pg/mL  TNF-a,pg/mL
SA4 10 2435£2.65 41354436 1031554325 1542841536
R 10 95374425"  86.24+458° 05634+21547° 465.39+65.24°
W FAMEARE 3 10 60.14+425 57242624 38127+103.12° 203.15£40.11°
B EAEAEAL 6 10 5034£439" 492516757 257.04£9847° 159.25+38.14°
WA TIMEAEA 3 10 8015367 7634£5.127 7534213658 342.65£57.15
WM TIARAEA 6 10 713723617 65184539 501.35+ 118477 2504744837

92 AL, P<<0.05; SRR HUAL, "P<<0.05; 5 B M
ARy IR 2 AL, 2 P<<0.05 5 S BT EEAR ) PR R LA e AR, *P<
0.05

Note: vs. blank group, *P<<0.05; vs. model group, "P<<0.05; vs.
same dose of A. membranaceus aboveground part group, “P<<0.05; vs.

low-dose group of same 4. membranaceus part, *P<<0.05
3.3 HEEM L MTEHIXREETRENRERE.
ek R R Al

o AR T AL/ N A TE ™ B G B AT B S il
ANIREFIEAR , BT AT 2H 590/ BRI B PR o i Lo A2 e 2 TR ¢
HERE X (P>0.05) . 525 U2 LA, BRI /N B 5
R FR A K B B 2 AR (P<<0.05) 5 S RS AU 2]
OB, B R4S 2 25 2H /N BRI g s 8 B ity
FIb , I AT —E B30 RO (P<<0.05) s 5
HO R AR > A LA, b B AR 43R5 4N B 5T R
i JE 5 S B B35 T R (P<<0.05) o A% 2H /N LA
Joee: i i R IR R AR 45 R DL 3.
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x3 BAHNRERE WREYH BEHNENER
(x*s)
Tab 3 Results of body weight, thymus index and
spleen index of mice in each group(x +s)

45 Mgk n Wiid,g  MBEEL  BEEL%
SA4 10 3869£136  0296£0015  0.496£0.039
euiE| 10 29541125 0204£0013°  0357£0.037"
HEH LR 3 10 34561168 024650016 0449£0.042°
iR | 6 10 3628£125%  0264£0017°  0491+0.045°
BT MG 3 10 3156137 022440014 0396%0.0417
N TR AR 6 10 3329145 0236£0.021 0439£0043°*

52 P, “P<0.05; 5HEAIZH AL, "P<<0.05; 5 AT H M
By L 2 UL, P<<0.05 5 5 8 AR IR AR i 4L L4, *P<
0.05

Note: vs. blank group, *P<<0.05; vs. model group, "P<<0.05; vs.
same dose of A. membranaceus aboveground part group, “P<<0.05; vs.

low-dose group of same A. membranaceus part, *P<<0.05

3.4 EEM L TR X RE R TREUNRF RS
F1NK 48 R85 M R 32 e

E578 A U, TR /)N A Wi 5 NI A 7 1
BERR(P<0.05) s SR HLAL, BTEEA 40 25 /N
AR AR WA B ONK AR s PRy 25 T sy, B R —E W
IR (P<<0.05) 5 5 8 FEHE T B0 70 21 LA, B D
8 [ R0 2 /N BB A I i S N 7 4 4
THis (P<<0.05) o 4% 21/ LA Wit 415 ORI NK 20 i 1 1E Y
K45 2R W3 4.
R4 BENREFWEIEHANNK 4 FEENQNER

(x*s)
Tab 4 Results of phagocytic index and the activity of
NK cells of mice in each group(x +s)

] I, g/kg i HIEH NK A&, %
SH4A 10 943+045 2935+0.68
fAl 10 635£032° 18.14+0.54°
L TG 3 10 8344038 2454062
GG AR e 6 10 879042 20341067
HEN TR A 3 10 749£029° 19374059
B T I R 6 10 79140377 200310617

945 P R, *P<<0.05; SRR UL, "P<<0.05; 5 B T
R ER AR A LA, *P<<0.05; 1 8 BEAR Al AR M IR 2L LL A, *P<
0.05

Note: vs. blank group, *P<<0.05; vs. model group, "P<<0.05; vs.
same dose of A. membranaceus aboveground part group, “P<<0.05; vs.

low-dose group of same 4. membranaceus part, *P<<0.05
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Tab 5 Results of splenic lymphocyte proliferation
ability, weight difference between left and
right ears, the number of hemolytic plaque
and half hemolysis value of mice in each group
(x*s)
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Note: vs. blank group, *P<<0.05; vs. model group, "P<<0.05; vs.
same dose of 4. membranaceus aboveground part group, *P<<0.05; vs.

low-dose group of same 4. membranaceus part, *P<<0.05
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