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The Effects of Astragali Radix
on Cyclophosphamide-induced Leucopenia
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Abstract

In order to indentify the effect of Astragali Radix(A.-R) on cyclophosphamide(C.Y) induced leukopenia,
AR extracts(EAR) were treated to mice orally, and blood sampling was done by periods. For the in vivo
experiments, mice were divided into 4 groups, which treated EAR before, or after C.Y injection, or both,
or none. Rapid normalization in the peripheral blood count of WBC, neutrophils, lymphocytes, RBC, and
platelets observed in every EAR treated group regardless of the treatment periods of EAR. These studies

suggest that, AR premedication can be effective in protection of bone marrow suppression during
anticancer therapy.
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Fig.1. Design of experiments. Normal group was fed
distilled water and diet. Control group was admi-
nistrated 200mg/kg CY. Each groups were allotted
into CY200+BEFORE, CY200+AFTER and CY200+
ALL by treatment period and were administrated
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Fig.2. Hematuria and nasal bleeding after injection of cychophosphamide.
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Table | . Effect of CY-dose according to day

Date CY150mean+SD CY200mean+SD P-value
WBC D4 0.44+0.17 0.37£0.02 0.4938
D7 0.68+0.13 0.43+0.11 0.0474
D14 7.81£2.09 497+0.3 0.0709
D21 422+1.11 3.46x0.85 0.374
NE D4 0.15+0.06 0.14+£0.02 0.7965
D7 0.27+0.06 0.22£0.12 0.5009
D14 531+1.92 3.96x0.19 0.2559
D21 1.39+0.35 1.55+0.14 0.5099
LY D4 0.2620.1 0.19£0.02 0.2899
D7 0.34+0.08 0.1720.05 0.0281
D14 1.88+0.57 0.68+0.06 0.0232
D21 2.55+0.94 1.67+£0.68 0.2313
PLT ™ 323.38+12 289.25+48.36 0.2549
D7 147.88+40.11 455%16.12 0.0094
D14 1066.5+245.67 1349.33+26.14 0.1038
D21 918+68.3 1038+63.85 0.0647
RBC D4 7.01£0.28 6.96+0.19 0.7435
D7 6.35+0.08 6.77£0.68 0.3904
D14 7.19+0.28 6.760.08 0.0649
D21 7.4311.01 8.25+0.96 0.3286
GOT D4 63+12.73 65121.98 0.8800
D7 52+245 36.67+1.53 0.0002
Di4 67.75£2.36 6912.65 0.5385
D21 30x8.16 51+1 0.0019
GPT D4 21.5+2.65 19.5+2.38 0.3040
D7 16.75+4.19 1267+3.06 0.2163
D14 26+3.74 33.67+0.58 0.0244
D21 48.75+4.79 26.33+2.31 0.0007
BUN D4 16.85+1.65 20.85+3.34 0.0755
D7 16.58+0.6 19.7+18.14 0.7936
D14 17.18+1.2 16.27+0.06 0.2259
D21 19.43+3.02 17.67£0.76 0.379%
CRE D4 0.33+0.06 0.33+0.05 1.0000
D7 0.33+0.05 0.3320.12 0.9001
D14 0.4+0 0.4+0
D21 0.50.08 0.4£0 0.0917

WBC : white blood cells; LY: lymphocyte NE : neutrophil PLT : Platelet RBC : red blood cells BUN
‘blood urea nitrogen CRE : creatinine; CY150 : Cyclophosphamide 150 mg/kg; CY200 : Cyclophos-

phamide 200mg/kg D4: Day4 D7: Day7 D14: Dayi4 D21: Day?2l

Results are presented as meant SD and Student’s t-test p-value
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Table I1. Effect of sonde and EAR according to day

CY200
DATE CY2Omena:SD  (using sonde) 00 LARIOD P-value
mena+SD mena+SD

WBC D4 0.37+0.02 0.440.07 0.39:0.06 0.3043
D7 0.43+0.11 0.47+0.18 047+0.23 09532
D14 497+0.3 85+3.13 797+158 0.1907
D21 3.46+0.85 2.65+0.09 49+4.05 0.5409
NE D4 0.14+0.02 0.16+0.04 0.14+0.03 0.4616
D7 0.22+0.12 0.23+0.1 0.18+0.12 0.8563
D14 396+0.19 6.65+3.27 6.44+1.1 0.3266
D21 1.55+0.14 1.28+0.03 1.3+0.25 0.1672
LY ™M 0.19+0.02 0.24+0.04 0.23+0.04 0.2142
D7 0.17+0.06 0.19+0.05 0.22+0.09 06372
D14 0.68£0.06 1.16£0.02 1.08+0.24 0.0078
D21 1.670.68 1.21+0.13 3.39+359 0.4576
PLT D4 289.25+48.36 312.25£27.35 208.88+28.06 06734
D7 45516.12 1175£101.61 103.5£60.46 0.4421
D14 1349.33+26.14 1221.5+43.24 1268.5+111.02 0.1085
D21 1038+63.85 935.67+56.5 828+148.35 0.1035
RBC D4 6.96:0.19 7.34+0.26 7.24+0.25 0.1077
D7 6.77+0.68 6.72+0.61 6.62+053 0.9444
D14 6.76+0.08 7.09:0.23 6.63+1.05 05889
D21 8.25:0.96 7.18+0.11 7.380,17 0.1251
GOT D4 65£21.98 44+316 51.753.4 0.1221
D7 36.67+1.53 57.5+1991 41.33+4.73 0.15%
D14 69+2.65 54.33+12.22 0.2404
D21 51+1 79.67+37.54 538,89 0.2870
GPT D4 195+2.38 155+4.2 19+4.08 0.2900
D7 12.67+3.06 225+2.38 21£9.85 0.1305
D14 33.67+0.58 31£557 0.7284
D21 26.33+2.31 31.33+8.39 29.33+0.58 05120
BUN D4 20.85+3.34 20.55+3.63 20.98+0.59 09771
D7 19.7+18.14 22.2+32 1953+3.56 0.9251
D14 16.27+0.06 1567+2.06 06728
D21 17.67+0.76 15.83+1.62 10.3+8.66 0.2613
CRE D4 0.33+0.05 030 0.38+0.05 0.0751
D7 0.33+0.12 0.35+0.06 0.37+0.06 0.8763

D14 040 0.4+0

D21 0.410 0.3+0 0.37+0.06 0.0270

WBC: white blood cells LY: lymphocyte NE: neutrophil PLT: Platelet RBC: red blood cells; BUN:
blood urea nitrogen; CRE: creatinine; CY150: Cyclophosphamide 150mg/kg; CY200: Cyclophosphamideg
200mg/kg; CY200+EARI000: EAR1000mg/kg treated D4: Day4 D7: Day7 Di4: Dayl4; D21: Day?2l.
Results are presented as meant SD and Student’s t-test p-value.
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Table . Effect of EAR-dose according to day

CY200 CY200 CY200
DATE m mgnzng +BEFORE +AFTER +ALL P-value
mean+SD meanSD mean+SD
WBC D2 489:0.3° 15440.3° 1.38+0.56° 1.09:0.17 1£0.28b <0001
3Y1 8.87+0.65° 062065 045t0.1° 0530.19° 101£118° <0001
D7 5.565+0.20° 0.66:0.29° 066£0.27° 0550.3° 053:015° <0001
D14 9.03£1 58° 46141 58° 9.12+3.25° 92141 6 899:193* 00802
NE D2 1.46£0.25° 1.26+0.25® 1.06£0.61%* 0.75£0.21 066+0.2° 0.03%5
D4 2.58+0.21° 02:0.21° 0.140.06° 0.180.1 042047 0.0003
D7 1.1420.18 0.31£0.18° 0.34£0.18° 0.280.21° 027:0.14° <0001
D14 2.00£0.82° 2.71£0.80" 5832.27° 7.06+1.2 655:1.24° 00009
LY D2 3.16:0.08° 0.23+0.08° 0.25+0,14° 0.27+0.05° 0.28+0.1° <0001
Y] 5.76+0.32° 0.33:0.32° 0.26£0.09° 0.3:0.08° 047:054° <0001
D7 4130.12° 028+0.12 021003 024008 02007 <0001
D14 6.49£0.94° 1530.94° 25108 159053 168:08° <0001
PLT D2 8852678  632.75+26.78* 5885+33.26° 646882091  684.88t7751° <0001
D4 TBITBEHTY 364885679 271.13+60.62° 31275:7293"  285.25:3847° <0001
D7 6345:12016*°  13375:120.16°  132.88+41.22° 127+9098°  130837256° 00055
D14 73025:12918"  14645:12918"  1467.38+13946°  1364+36613°  138875+7950° 00017
RBC D2 758:0.34° 7452034 7720.65° 754+0.3° 7334015 06917
™M 771027 7.03£0.27° 7154042 7.33+0.39° 713:041% 01243
D7 753048 6.85+0.48° 6.74+0.62° 483:2.4° 7.39:0.52° 0.03%
D14 809023 745023 797+0.16° 6.69+0.41° 693:023 <0001
GOT D2 715+14.86° 6875£14.86° 575+33.08° 6L0:1656°  605:208F 08877
DM 62751047 6851047 56.759.11% 4875+1.71° f95£1684  011%
D7 735386 50.25+3.86° 64+19.87° 5245.42° BB 03284
D14 56.75+13.2 5067+13.2° 667528 88° 55511 56° 59+8 87 08333
GPT D2 2 5:6,55° 19.7546.55° 28+13.74° 20.25+35 224383 0.3669
D4 23.75+9.03° 21.75+9,03° 18+2.45° 2043.16° 075:465° 0598
D7 23507 1554507 1554574 10.75+45° 16+4.76" 0.0372
Dl4 16+2° 192 17.25+2.06" 2175171 25:265° 00106
BUN D2 006£5721°  5473+5721° 5228453 57° 40733847 BHB366° 0640
1y 17+4.11° 17.78+4.11° 17.03+3.14° 18.28+3.4° 197+238° 07718
D7 187+431° 2498+4.31° 2353+3.03° 60.8+41.03* 18741°  0.03H
Dl4  2198+341® 21.13£341° 27.8545.37° 23331325 1828:2.06° 0038
CRE D2 04£1.07° 09£1.07 058+0.42° 043£0.19° 033:006° 05608
™M 035005 0.33£0.06° 0.35£0.06" 0.3+0° 030" 02930
D7 04£0.05® 0.33:0.05" 0.33£0.05® 058£0.26" 038:0.065°  0.0048
D14 0.33+0.06° 0.330.06° 0.38+0.05" 0.35£0.06" 0.40° 04225

WBC: white blood cells, LY: Iymphocyte, NE: neutrophil, PLT: Platelet RBC: red blood cells, BUN:
blood urea nitrogen, CRE: creatinine; CY150: Cyclophosphamide 150mg/kg, CY200: Cyclophosphamide
200mg/kg; CY200+BEFOER: EAR1000mg/kg treated before administrated CY200mg/kg. CY200+
AFTER: EAR1000mg/kg treated after administrated CY200mg/kg, CY200+ALL: EAR1000mg/kg treated
before and after administrated DO0:Day0, D2: Day2, D4: Day4, D7: Day7, Di4: Dayl4, D21: Day2l.
Results are presented as meant SD and ANOVA p-value. Mean values with different letters are

significantly different(P<0.05) by Duncan’s multiple-range test.
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Fig.3 Acceleration of recoveryfrom CY-treated leukopenia in the white blood cell by period.

"~ 'SD mice were administered daily oral treatment with- 1000mg/kg of EAR different period.

CY200+BEFORE were adrmmstrateleOOmg/kg of EAR for seven days just” before injected
with 200mg/kg of CY on day 0.

CY200+AFTER were administrated 1000 mg/kg of EAR for fifteen days just after injected
with 200mg/kg of CY on day 0. CY200+ALL were administrated 1000 mg/kg of EAR for

- twenty-one days and injected with 200mg/kg of CY on day 0.@: After treated of EAR

1000mg/kg, : CY-treated, O: Before and After treated of EAR 1000mg/kg W @ Before treated

of EAR 1000mg/kg, W Normal. The results are expressed as the mean £SD of 4
mice/group
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Fig.4. Acceleration of recovery from CY-treated leukopenia in the neutrophil by period. SD
mice were administered daily oral treatment with 1000mg/kg of EAR different period.
CY200+BEFORE were administrated 1000mg/kg of EAR for seven days just before injected
with 200mg/kg of CY on day 0. CY200+AFTER were administrated 1000mg/kg of EAR for
fifteen days just after injected with 200mg/kg of CY on day 0. CY200+ALL were
administrated 1000mg/kg of EAR for twenty-one days and injected with 200mg/kg of CY on
day 0.@: After treated of EAR 1000mg/kg, : CY-treated, O: Before and After treated of
EAR 1000mg/kg 'W: Before treated of EAR 1000mg/kg, Ml Normal. The results are expressed

as the mean £ S.D of 4 mice/group.
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Fig5. Acceleration of recovery from CY-treated leukopenia in the lymphocyte by period. SD
mice were administered daily oral treatment with 1000mg/kg of EAR different period.
CY200+BEFORE were administrated 1000mg/kg of EAR for seven days just before injected
with 200mg/kg of CY on day 0. CY200+AFTER were administrated 1000mg/kg of EAR for
fifteen days just after injected with 200mg/kg of CY on day 0. CY200+ALL were
administrated 1000mg/kg of EAR for twenty-one days and injected with 200mg/kg of CY on
day 0.@ After treated of EAR 1000mg/kg, : CY-treated, O: Before and After treated of
EAR 1000mg/kg V: Before treated of EAR 1000mg/kg, Ml: Normal. The results are expressed

as the mean £ S.D of 4 mice/group.
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Fig6. Acceleration of recovery from CY-treated leukopenia in the platelet by period. SD
mice were administered daily oral treatment with 1000mg/kg of EAR different period. CY200+
BEFORE were administrated 1000mg/kg of EAR for seven days just before injected with
200mg/kg of CY on day 0. CY200+AFTER were administrated 1000mg/kg of EAR for fifteen
days just after injected with 200mg/kg of CY on day 0. CY200+ALL were administrated 1000
mg/kg of EAR for twenty-one days and injected with 200mg/kg of CY on day 0. @: After
treated of EAR 1000mg/kg, : CY-treated, O: Before and After treated of EAR 1000mg/kg W¥:

Before treated of EAR 1000mg/kg, M Normal. The results are expressed as the mean X
SD of 4 mice/group. ‘
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Fig.7. Acceleration of recovery from CY-treated leukopenia in the red blood cell by period.
SD mice were administered daily oral treatment with 1000mg/kg of EAR different period
CY200+BEFORE were administrated 1000mg/kg of EAR for seven days just before injected
with 200mg/kg of CY on day 0. CY200+AFTER were administrated 1000mg/kg of EAR for
fifteen days just after injected with 200mg/kg of CY on day 0. CY200+ALL were
administrated 1000mg/kg of EAR for twenty-one days and injected with 200mg/kg of CY on
day 0.@: After treated of EAR 1000mg/kg, : CY-treated, O: Before and After treated of
EAR 1000mg/kg V: Before treated of EAR 1000mg/kg, B Normal. The results are expressed

as the mean T S.D of 4 mice/group.
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Fig.8. Acceleration of recovery from CY-treated leukopenia in the GOT by period. SD mice
were administered daily oral treatment with 1000mg/kg of EAR different period. CY200+
BEFORE were administrated 1000mg/kg of EAR for seven days just before injected with
200mg/kg of CY on day 0. CY200+AFTER were administrated 1000mg/kg of EAR for fifteen
days just after injected with 200mg/kg of CY on day 0.

CY200+ALL were administrated 1000 mg/kg of EAR for twenty-one days and injected with
200mg/kg of CY on day 0. @: After treated of EAR 1000mg/kg, : CY-treated, O: Before and
After treated of EAR 1000mg/kg W: Before treated of EAR 1000mg/kg, B Normal. The

results are expressed as the mean T S.D of 4 mice/group.
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Fig.9. Acceleration of recovery from CY-treated leukopenia in the GPT by period. SD mice
were administered daily oral treatment with 1000mg/kg of EAR different period. CY200+
BEFORE were administrated 1000mg/kg of EAR for seven days just. before injected with
200mg/kg of CY on day 0. CY200+AFTER were administrated 1000mg/kg of EAR for fifteen
days just after injected with 200mg/kg of CY on day 0.

CY200+ALL were administrated 1000 mg/kg of EAR for twenty-one days and injected with
200mg/kg of CY on day 0. @: After treated of EAR 1000mg/kg; : CY-treated, O: Before and

After treated of EAR 1000mg/kg V. Before treated of EAR 1000mg/kg, Mk Normal. The

results are expressed as the mean X SD of 4 mice/group.
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Fig.10. Acceleration of recovery from CY-treated leukopenia in the BUN by period. SD mice
were administered daily oral treatment with 1000mg/kg of EAR different period. CY200+
BEFORE were administrated 1000mg/kg of EAR for seven days just before injected with
200mg/kg of CY on day 0. CY200+AFTER were administrated 1000mg/kg of EAR for fifteen
days just after injected with 200mg/kg of CY on day O.

CY200+ALL were administrated 1000mg/kg of EAR for twenty-one days and injected with
200mg/kg of CY on day 0. @: After treated of EAR 1000mg/kg, : CY-treated, O: Before and

After treated of EAR 1000mg/kg W: Before treated of EAR 1000mg/kg, B Normal. The

results are expressed as the mean ¥ S.D of 4 mice/group.
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Fig.11. Acceleration of recovery from CY-treated leukopenia in the CRE by period. SD mice
were administered daily oral treatment with 1000mg/kg of EAR different . period. CY200+
BEFORE were administrated 1000mg/kg of EAR for seven days just before injected with
200mg/kg of CY on day 0. CY200+AFTER were administrated 1000mg/kg of EAR for fifteen
days just after injected with 200mg/kg of CY on day 0. i
CY200+ALL were administrated 1000 mg/kg of EAR for twenty-one days and injected with
200mg/kg of CY on day 0. @: After treated of EAR 1000mg/kg, : CY-treated, O: Before and
After treated of EAR 1000mg/kg WV: Before treated of EAR 1000mg/kg, Mk Normal. The

results are expressed as the mean X S.D of 4 mice/group.
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Table IV. Trend of Recovery

Quadrati
Variable

F Value Pr>F F Value Pr>F

WBC 197.67 <0001 n2.47 0.1167
NE 255.19 <.0001 362 0.0489
LY 41.42 <0001 091 0.4669
PLT 613.42 <0001 0.24 0.866
RBC 825 0.0152 271 0.096
GOT 0.01 0.9084 0.46 0.7144
GPT 1361 0.0036 0.34 0.7973
BUN 0.33 05774 1.02 04219
CRE 1.23 0.2903 14 0.2946

WBC : white blood cells, LY: lymphocyte, NE: neutrophil, PLT: Platelet RBC: red blood cells, BUN:
blood urea nitrogen Results are presented as Repeated Measure ANOVA F-value and p-value.

v. % &

¢t FZ(anticancer drug) 8Fe A &
Adel Zdx &7 AAAES FHLZ 9
gHEololl A et X5 FFoZ AEFL
I, 8, AT FA 30 X5H)
Hed, 7MY &8 7482 2594, 24
TE A9, 22 Soltf 1 9 Yy s
(endocrine therapy)’t d% 44 Us W
Solvt nEY AYIYL AT HIY T o] &
3 m, BESA X B(biological therapy)Z
o8 cytokineol\} 5 A A& Fol ¥
olg5H1 Uk’ CYE ZHE Adgdtd W
e F59 EFT AAF(neutropenia)E
4 4 93, 2 9 ¥a4a% A (throm-
bocytopenia)® €% BIEAASE dod +
o, Fg= o]aofji9l e Ul g 4
A 2149 v]A4AA Al YA F(inappro-
priate renal retention)& ##% 4 vt H
"z Yo

3}7)(Astragali Radix)® & #(Leguminosae)

4§ thd AR EQ duite] AxsE Ry
el RIS RS “H R
R AMOE HHBILE KESER ASEUE M
BlRER o H22 7129 oY B B

o o3t AFEHIU o, 53] MHE oA
Zol W AL Xasty PHgibmste B
EHS Y o 2 Mol sk A2’ dA
Atk 1 FoA )9 WRIFAS d0F 9
nle] Ady)s AAste dgsh=® 3]
He7)so] BAY Zejo] we oshd !
= 397 FYAMTX methotraxate) 2] o]
397t 37 F¢ 3L AP AFH(EER
7)=6)ol A thEzTo) wis) AYFFe] FoF
Z7b71 eSS Byl en, g FITH ¢
o] 8§ FATAAE diRTd vl F43% 2
o7} QA gkgie} EF AL nE AY
H(EEA7)=6)9 s A¥Y ANEXFE 10¢
7 ERFAEY 4F8 dAY F 1FEd
s ATEAstAY Al (Chlorambucil) £
AFAbet Wgae] U)ol 28 7% FE
s B, #7119 A HEFA
& A AT FAHE EE TolA
E AT Fo% gAE HYow, Wy

tu 2

29



th el g 3tel3}3] 2] A10A A15(2006' 64)

T gl dMde 4 e zZel7t gz
Baudgch 12y 37 T3 6Y0dA 10¢
Alolo] AYFEEY Abgo] AlFE] 7|9
Fo7|ite] S8R ZEAE M E WA
g ok

o= Bleomycin&.Z ¥4 #318 ALH ¥
A2 gxToE Yra(FEAV=6) 43
ol 371& 14970 ATFFAs HAHY
Wil Wl o FA4E v, 37
FoZoA BT F o} JIF £ {9
g FAE HIL dHAEZE I,
IFTE A el it ol ¥A
AHE, 7)o 22 YA T YHEA
g i gE 2oy ¥ 78R 59
T4 WHuldA Jehd #r)e &% wxy
Aol Frle] EFol M2 & WIS
Uelhdis Aoz ¥ Z]dxdA @¥dTe g
I F7 AdREE FREe HE A%
319, #7]e] E% A3 A "I S Fof
T €71%S Uehlle Aoz B £ ok o
9] A% 28 in vivos} in vitrodl A F71EE
ol IL-48 F7MN713, IFN-§ #A&Ale
% cytokined] F7& fstd WYL 73
Sopy w3 sy oBMIse22

B QFME “FEinE HELE® ‘R
MESREE BREBEAY “ERER 55
AEF P QAo HRE TFNA HBE
B 3= 8719 &% FA7F CYY 443 &
249l F4Age] dwa 38 oud o
g FEx A¥Hoz Hrid BT B3,
o]d HuEd vl E&AVE (=20 F
ARg FTHA FoEN HUAE FolnA
a9 a, AgAY YAt g&Fo=
YelJEA FAC 719380 JAE Yehlx
£ etAle HHLFS AAFTOEN, YA
2o T 7] Fdd wg B85S A&EH
02 in vivodlX #ZE 4 Q=S HwH
3 AIME R

30

okg F& We] oA sonded ©l&3=
N Eg 9L v 2EHXE ity T
2 $EFH 2EHEE FUIA

Alele] ol v|EEFoZH, F7)FH o]
A0l 2EHA ¥UFLE AR 3L,
T T Abolol Feldt Ao ol fUTh

BFEE9 AAH FAA7IE golin
2l AAEE A7 4 Aol CY 200mg/kg
£ 3541 3l 282 EARS EAR §9
A7)el w2t Z4zk 1000 mg/kgA& CYFA3
7] T9RARE CYFS AL7A 79 B¢ F
AU, CYFo AEREH CY 549 144%7
7, = CYE F493l7] AFd] dx 2143
F95AY ofFd AXE ¢ ¥ 1§ Fo=E
wro] A dzte] oA 2 =
g 715 38 FAE A¥ERgEd, EARTY
T BFoA W¥Z(WBC), EFTHNE), 43
F(LY), 8APLT), JAEFRBOS GPT
A fFoF 3EL Hole AL ¢ F AU
Z CYSY ¥ 7974 BE I89A 25
AAE BRPoY, olF 144A BH ZHARIA
t CYH &5 E4% aFCY20009] H]3,
EARS 5§ 2E IFolN Adw &2
29 938 &g HYoen FAHoE &
A Fo| ¥ AFAE Ho|y] HuE EAR
o @ Fo] AMFoz wWE SEL HY
< ¢ F Utk

7128 APRudME, A F9 F E
£ 3 34 3 e TS 3719
3oty W3 Bo fs) @Es v, 2 43
A E ol &, FYA Fo Aoz FriE
T3l EF SqAIE oG ARG
o2 T nngoN, 7)o oLt
Aol A%& vu #EY + UL, 53 I
dA B AZAW 7] FAF APTANA
o2 AYFH BAFHE HoF udk xo

o] BT FTF V1T AHS BOI A&



BAR 9 290 : #E FHA7)7h Cyclophosphamide % 87¢] HI7LFo A= 9%

¢ 4+ ANk
webA, T g9t oE o HAAHRZA
371 5471 714 Aoz Alagd.

V. ¥ &

&otAl cyclophosphamided] 42 2
g7 3FTHRLEFA dIto, 27T 5
o EAAAHQA ReF &R FF7)(Astragali
Radix) &8, FAA7E 2H3HA Fo
T F A B we g3 IEg #F
3l oS3 e AF4S At

1. A WdF SWBO) S 35T (neutrophil),
¢ 97 (Iymphocyte) 28 TRBC) 4%
(platelet) 5& T3 #FH 5 7%
B\ FAToA ddA B TURAE
F2% oAlE Bolu, o|F 1494 8H
AAPS freldt 35 2ok

2. 37] FAA7d wE FF EL FA
Hoz {3 zole YUNoH, HVF
AT ZFAA {3 35S B

3. 3|, IUA FAFANA Y F7] FA
AHZ(CY200+BEFOREF)N A  37)
Eo A7 & 98 Aded vlad
a3, FARR Xo] glo] FFF FF
V% 35¢ 24k

4, o|3F HHow B o nE-F3 =W
oA A Fo A, A7 3V
o AN} A9t FE gyl 74T
Rez Atz gk

SEIUR

1L A4 R ol9Fe] ejsige. ojerEe
Al 1993, p632-634, pb41-642

2. Bennett and Plum ¢ ¥%. CECIL TEX-
TBOOK OF MEDICINE, 20th ed W.B
Saunders Company ; 1996, pl036-1038,
p1041-1049

3. Fauci ¥ &%. Harrisons PRINCIPLES OF
INTERNAL MEDICINE, 14" ed McGra-
wHill ; 1998, p531-532, p1921-1922

4, A=Y Bxus FA. Bxd 99
A} 5 1991, p534-535

5. 3 & A WY TRz FARAESBAL;

2005, pl1595

6. 3EYH 719 FH. st AT ;
2004, p470-473

7. AR A, ARNBZEHZE) FEAF; 1988,
p9-12

8 A¥lw, MY 18 FHETAL; 198,
p169-171

0. mHeE W BRI KRR EREET
kit BB 654, p3 p266

10. tpies: B, 2K BHEER. EHEREL
fmt BB 654, pd69

11. wi¥ed. 37154 0] methorexated Fg
AF e Agutgo] uiXe FF A3
A el HAR =R 1993

12. A%3). 3719} chlorambucil ¥-8-°] P338D1
WYL 2 PEEAFHCN WXE B 7B
gty ek BhALEe =R 2006

13 BAE. 8719 Aupddo) vE 499 R ¥
s AT AT Iy HAE
A=E 5 2006

14. Lee, Y.S. et al. Immunomodulatory effects
of aqueous-extracted Astragali radix in
methotrexate-treated mouse spleen cells.
Journal of Ethnopharmacology ; 2003, 84
(2/3): 193-198

15. Kajimura et al. Pharmacological Qality of
Astragali radix ; The effect on antibody
production in vitro. Natural medicines

31



gkt el 82 2] A10A A15(2006\d 69)

16..

17.

18

19.

32

1997, 51(1): 45-49

Kajimura et al. Polysaccharide of Astragali
radix enhances IgM antibody production
in aged mice. Biological & pharmace-
utical bulliting 1997, 20(11): 1178-1182
ZW5E W, AEME. ARG 1975,
p.696-697 v

ARE P73 dFYET ¢ HY
ZAG A A7 AP IR
1996, 10(1) p.133-143

g os ety HA. HBEE A

ZE3MAE 2004, p7

. BfE 7. RRTERER TR ARSLE

HiRRiE 1982, p.522

21. ©|733l. 3717} C57BL/6] A7 2] Bleomycin

L AR HAE 9 B
et AALSII=R, 2004

22. Kang Hee et al. Immunomodulatory effect

of Astragali radix extract on murine Thl/
Th2 cell lineage development. Biological
& pharmaceutical bullitin, 2004, 27(12)
p.1946-1950

. 82 9. BUI7F BYARY Zlsel b

ANe 9% gFERA; 1998 13(2)
p.115-128



