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The Effects of Astragali Radix on Cyclophosphamide-induced Leukocytopenia

In-sun Han, Byoung-woo Kim

Yumin Hospital of Oriental Medicine,
Department of Internal Medicine, Oriental Hospital of Sangji University, Wonju, Korea’

ABSTRACT

Objective : This study was performed to investigate the effect of Astragall Radix on leukocytopenia anaphysis with
carcinostatic substance elicitation.

Methods 1 We observe if there were differences in a general tendency bv EAR (AR extracts) capacity in the Astragali
Radix treated group and the cvclophosphamide treated group, a general tendency of recovery from leukocvtopenia over time
and checked for liver and kidney toxicity.

Results : In cvclophosphamide treated with EAR 1000mg/ke group, the recovery rate of leukocvtopenia increased and
there were no differences in liver and kidney functions.

Conclusions © Astragali Radix was effective and safe in increasing rate of leukocytopenia anaphvsis with carcinostatic
substance elicitation and indicated possibility for clinically adaptation.

Key words: Cyclophosphamide. Leukocytopenia, Astragali Radix. Toxicity

LM E subch obd 200495 647319 0 Abeled
Apglel % 1912 HasEgd. ol gl w
93 Auksbatl o) g 7]4re] WHEE T 9l ol Ag gA 7L Fefokd Ao Az €
5 OBET S A Folr] B8] ok wd At A%E A SR Amwel A+ &
7F8tE Gl ol <le] AlER RolA| A gl 453 Uk ol # AeFesty Ao 4
AAeltt Lelele] AL oz Q3 Algrze oM dp A ew gsted, Ho ey 9 fAA
o 5% o83y At HEabge] v 53
A ARE 1344 olu] Mol¥l gofli= Xzl A7} 9lel AL

22X FokefEae] Wl AHSd)

Tel. ; Fagdh-333-8414
E-mailt top7h24@naver.com




o
=
CEREZIE L

&
.
o7 E3ho} WAL Sol TAH

2
2
ofl
e

o
(o
fu

e o fL
My
2
=

Wt FIF
-
o

fot
K

o,
o
£
-
i)
+

=
=
(B

L Ao
ok
ﬂr‘
R
il
=2,
=

=
rJ
ot
‘JO
-4
\J
X
52
>
rﬂ
32, 0 A
—Hz
3
[ ol:o
0,

i 0 o rlo E
bl
Bt

oy
q8 o)
e

ox
2 oy
it
B
by

(o

Ao
ot HF

=)

=

-

i

o

B o

~N
to,
>
>
oo
o,
=1
g,
(o3
o,
S

o An
Q =
to
aft
r-l
u
=
Ho
1o,
e
kol
i
N
s
%9,
£
by

s
otz
o
bl
otk
)
N
N,
=
s
o.?i’, —{J
oy
B>
olN
2
=
o

te |o

E hh‘ )'i OE
i
o
L
32
K

it

l b
e
™
2,
N
rlr
o
ok
=2

gy
o ot

o off >

X,

, 0%
L
o ol
2% =
o2

._l
AN
o B
Ll ofy
= g
k2

T =
CU

LA
e
r
©
9
i
L
o
£V
N
R
K
3o,

Kol rlr o 3L oofr Lo o R RUorflo 2 oSt Mo g2
ﬁ
22,

2 ol

of_, N,

lo k| fo 4o d
fot
off

My AL o

=
ry
e

bi ox
o

o
i
>~

M-k 5 8599 Sprague-Dawley
A A 27 (Samtako, INC.. Osan, Korea °]3}
SD) 80w}z|2 A FES AL (Agribrands purina
Korea Inc, Korea)$} 33 H45 53] F53
WA 1579 ¢ 25 2%, $E 5%, FoF 124

230
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2) A 9 A<F

B Ao A gl s A4 49
37) (1, Astragali Radix, ©]3} AR)EAM &
# 8 (Omniherb, Korea)ellAl F4stgiet. 32+
=

Aoz ol A5l Al Cyclophosphamide
(Sigma Chemical U.S.A., °|3} CY)E AR&3lsich

3) Al Az
g9 F%2 150z ARl 1500m! 12} FHF+5

¥y F dZ4de] MHAE F27] (Extraction
Apparatus, Misung Scientific Co., Ltd., Korea)E
o] &3le] 9TAAM 3AZ F2Z8 F Whatman
NO.2  o3x(Whatman International  Ltd,
England) 2 7tedd slieh. oot -2 zhshs
%7](Eyela. Japan) & FE3dgion, dofd 55
A& E4 Azxslo] (Freezedryer. Matsushita,
Japan)10g®] AR Extracts(e]st EAR)E «didh.
(& 667%)

AlSdH
L EARaoH-
1) Aggatel (Fig 1)
Noruw
Tese ¥ f!)‘s £31 13? T’g fx
T T
o208
¥un n«! £2 k3% ‘¥): ¢ T2 . £ .
H T H 1
R ek
C G BARISN
Be D T, B D T T
) 5
fw L vt aenninnans i
et
Y TabRAR 00 e
e Da o Do P e T
] { ot bl ; ;
f """"""" BERMekg >
SR g

Fig. 1. Design of experiments.
Normal group was fed just distilled water and diet. Control
group was administrated just 200mg/kg CY on DO. EAR treated
groups were allotted into 500mg/kg EAR and 1000mg/kg EAR
group and were administrated EAR from DO to D14 for fifteen
days. Blood was obtained by cardiac puncture of each animal on
DO, D2, D4, D7 and D14, respectively.
CY: Cycolphosphamide. EAR: Extracted Astragali Radix, D:
Day



(subcutaneous injection) 3k e}, "’f/l..l. FARS
EAR Fofgfe] whe} 27F 500mg/ke, 1000me/ke
= CY—Er-°‘1 zhr\ﬂgi 1401 Eo} 50;131_03;;_ EAR
o Foif 1mle] 33 $Fol A ste] v 410:0
0-~10:30AM, 6:00~6:30PM 23}« HAA 134
T 489 1/2& sonded A3t AF7F 8
e},

3) o) A3

A AH= 74 %J o] 7+ A7k
3 22S 1007 A

o oquie]e] A
7 A2 A1) 3 ethyl ether(Duksan
pure chemical Co., LTD)E vk AA 5ml F4}7)
£ o] 88t AHAE E4 3ml AF A 1ml
<= EDTA AH2l®  tube(Becton Dickinson
vacutainer systems. USA)Ye] ¥3, vnjal o
tube(Axygen Scientific. INC. USA)e] ¥x
3000rpmell A 587 Al Eel(Hanil  Science
Industrial Co.. LTD.. Korea)dted A& Al

4) Ho BN

EDTA tubeol] 2 A8 E2EALANE &

HHAEM7] (HEMAVET0. Drew Scientific.,
LTD. UK)E col&3led White Blood Cell,
Neurtophil, Lymphocyte, Platelet and Red Blood
Cells AAbslar, dAEelz d& 3L 55
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LA 3271 (DRI CHEM 3500, Fuji Photo
Film. CO.. Japan)€ A3t GOT, GPT. BUN
and CREEZ ZAAb 83 SAskdh (4]
°F:CRE-PS. GPT-PS, GGT-PS, GOT-PS.
BUN-PS (FUJIFILM, Japan)) &4 23 dbe
2Asle] AFYE doJHE FLegh

3. EAAME
Ag 1
Hxr Ad
ANOVAS o434
7boll w3k 34 3= Repeated measure ANOVAZ ©]
£3ted A AR AAE Duncan's
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Table 1. Effect of EAR-dose according to day

WBC 4,8921.26 1.54+0.3 1.0120.08 1.09£0.17
88722.9° 0.62:0.65° 1.28+1.61° 0.53£0.19 <0001
5.55¢1.8° 0.660.29" 0.73£0.24" 0.550.3° 0001
D14 9.0322.05" 461158 6.71+2.70° 9.21+1.6" 0.0446
NE D2 1462 0.3¢° 1.26% 0.25° 0.72¢ 0.14° 0.75¢ 0.217 0.0023
D4 258+ 1.35° 02¢ 0.21° 051% 0.72" 018+ 0.1° 0.0023
D7 L.14¢ 0.22° 0.31¢ 0.18" 0.36¢ 0.16" 0.28< 0.21° <0001
D14 2,09z 1.38° 271+ 0.82% 474 193" 705+ 1.2* 0.0022
LY D2 316+ 079 0.23+ 0.08 0.23% 0.06° 0.27= 0.05° 0001
D4 576+ 1.3° 0.33+ 032° 0,66+ 0.74° 0.3+ 0.08" {0001
D7 413+ 16 028+ 012 0.28< 0.08" 02+ 0.08 <.0001
D14 6.49¢ 156° 153+ 0.94° 132+ 052 159+ 053 <0001
PLT D2 858.5¢ 70° £32.75¢ 26.78" £27.38+ 187.29" 646.88+ 20.91° 0.0202
D4 T87.75¢ 84.45° 364.88+ 55.79° 30325+ 81.22° 312.75¢ 72.93" 0001
D7 6545+ 402.66° 13375+ 12006°  113.38+ 36.61° 127+ 99.98° 0.0098
D14 73025+ 248007 14645+ 12018 14905+ 22436 1364+ 366.13° 0.0062
RBC D2 758= 0.20° 745 034 764+ 0.27° 754= 03" 0.8348
D4 771 0.32° 7.03t 0.27° 7.3kt 0327 7.33 039" 0.0808
D7 7.53+ 0.45° 6.85¢ 0.48° £.99+ 0.49° 483+ 2.4° 0.0506
D14 8.09+ (.33° 745+ 023 755+ 036 6,602 0.41° 0.0012
GOT D2 71.5¢ 18.36° £8.75¢ 14.86° 53.75+ 11.12° 61.33+ 16.56° 0.4014
D4 6275+ 14.26° 685+ 10.47° 48+ 648 48.75¢ 171° 0.0219
D7 735% 15.55° 50.25+ 3862 5875+ 14.55% 52+ 5.42° 0.0980
D14 56.75¢ 9.74° 5067+ 13.2° 5475+ 17.86° 55.5¢ 11.56° 0.9580
GPT D2 285+ 2.38° 19.75¢ 6.55° 21.75+ 377 22.95¢ 35 0.0700
D4 23.75¢ 2.75° 21.75+ 9.03° 205+ 7.77° 20= 3.16° 0.8388
D7 23t 3.56° 15.5¢ 5.07° 13.5¢ 2.08° 10.75¢ 45 0.0056
D14 16+ 356" 19+ 21t 6.16° 21.75¢ 171° 02212
BUN D2 20.05£2.72° 54.73£57.21° 27.6+3.21° 40.73+38.42° 05272
D4 17+3.35° 17.78+4.11° 19.93+1.54* 18.283.4° 0.6378
D7 18.7+1.03° 24.982431° 22.98+4.15" £0.8+41.03° 0.0487
D14 21.98+3.49° 21.13£3.41* 20.882.48" 23.33+3.25° 0.7093
CRE D2 0.4:0° 0.9£1.07 0.38+0.05° 0.430,19° 0.4909
D4 0.350.06° 0.33+0.05* 0.28+0.05° 0.30° 0.1678
D7 0.4+0" 0.33£0.05" 0.33+0.05" (.58£0.26° 0.0728
Dl4 0.38+0.05° 0.330.06° 0.30.14° 0.3520.06* 0.6800

WBC: White Blood Cells. LY: Lymphocyte, NE: Neutrophil. PLT: Platelet

RBC: Red Blood Cells, BUN: Blood Urea Nitrogen. CRE: Creatinine

CY200: Cyclophosphamide 200mg/kg

CY200+EAR1000: EAR1000mg/kg treated after administrated CY200mg/kg. CY200+EARS00: EARS00mg/ kg treated

after administrated CY200mg/kg

D0: Day0. D2: Day2. D4: Dayd. D7: Day7, D14: Dayld, D21: Day2l

Results are presented as Meant S.D. 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. 2. Acceleration of recovery from CY-treated
lelkopenia in the white blood cell by
EAR.

SD mice were administered daily oral treatment with 500 or
1000 mg/kg of BEAR for fourteen days just after injected with
200mg/kg of CY on day 0.

v Normal, W@ CY-treated control. @ EARINOme/ ke
treated, O EAR300mg/kg treated. The results are expressed

as the Mean T S.D. of 4 mice/group.
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Fig. 3. Acceleration of recovery from CY-treated
leukopenia in the neutrophil by EAR.

SD roice were administered daily oral treatment with 300 or
1000 mg/kg of EAR for fifteen days just after injected with
200meg/kg of CY on day 0.

v: MNormal. ¥: (Y-treated control @: EARIO00mg/kg
treated. C: EARS00me/kg treated. The results are expressed as

the Mean & S.D. of 4 mice/group.
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Fig. 4. Acceleration of recovery from CY-treated Fig. 6. Acceleration of recovery from CY-treated
leukopenia in the lymphocyte by EAR. leukopenia in the red blood cell by EAR.
SD mice were administered daily oral treatment with 500 or SD mice were administered daily oral treatment with 500 or
1000 mg/kg of EAR for fifteen days just after injected with 1000 mg/kg of EAR for fifteen days just after injected with
200mg/kg of CY on day 0. 200mg/kg of CY on day 0.
v: Normal. ¥: CY-treated control. @: EAR1000mg/kg v: Normal. W¥: CY-treated control, @: EAR1000mg/kg
treated. O EARS00mg/kg treated. The results are expressed treated, O: EAR300mg/kg treated. The results are expressed
as the Mean & S.D. of 4 mice/group. as the Mean = S.D. of 4 mice/group.
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v: Normal, W: CY-treated control, @: FEAR1000mg/kg =
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Fig. 7. Acceleration of recovery from CY-treated
leukopenia in the GOT by EAR,

SD mice were administered daily oral treatment with 500 or
1000 mg/kg of EAR for fifteen days just after injected with
200mg/kg of CY on day 0.

7: Normal, ¥: CY-treated control, @: EAR1000mg/kg
treated. O EARDIOmg kg treated. The results are expressed as

the Mean S.D. of 4 Inice/group.
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Fig. 8 Acceleration of recovery from CY-treated
leukopenia in the GPT by EAR.

SD mice were administered daily oral treatment with 500 or
1000 mg/kg of EAR for fifteen days just after injected with
200meskg of CY on day O.

v: Normal. ¥: (V-treated control. @ EARI000mg/kg
treated, C: EARS(0Ome/kg treated. The results are expressed as

the Mean® S.D. of 4 mice/group.
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Fig. 9. Acceleration of recovery from CY-treated
leukopenia in the BUN by EAR.

SD mice were administered daily oral treatment with 500 or
1000 me/kg of EAR for fifteen days just after injected with
200mg/kg of CY on day 0.

v: Normal VW: (Y-treated control. @: EAR1000mg/kg
treated. ©: EAR300mg/kg treated. The resulis are expressed

as the Mean = 8.D. of 4 mice/group.
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Fig. 10. Acceleration of recovery from CY-treated
leukopenia in the CRE by EAR.

SD mice were administered daily oral treatment with 500 or
1000 mg/kg of EAR for fifteen days just after injected with
200mg/kg of CY on day 0.

v: Normal, ¥: (Y-treated control, @: EARI1000mg/kg
treated, O EARS00mg/ kg treated. The results are expressed as

the Meant S.D. of 4 mice/zroup.
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