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Combined application of Astragali Radix and chlorambucil
on anticancerous effect and host safety in Lukemia
Cell(P388D1 cell) and its bearing mice

Jeong-hoi Jeon, Ki-Won Ryu, Jin-Sung Kim, Sang-Hyub Yoon, Bong-Ha Ryu

3rd Department of Internal Medicine, College of Oriental Medicine, Kyunghee University

Objective : Anticancerous and host safety effects of the combination of Astragali Radix and chlorambucil are studied
when it is applied to leukemia cell(P388D1 cell) related disease.

Methods : After 5 groups of mice are treated by respective procedures (HG, CHL, HG+CHL, etc), the quantitative
analyses (cell proliferation assay, mutagenesis test, survival rate, weight shift observation, tissue and blood analyses, etc)

are conducted.

Results : While sole injection of Astragali Radix extends the survival period and deter the liver and marrow function
deterioration, combined injection (HG+CHL) shows more strong anticancerous effect than sole injection of Astragali Radix
or Cholrambucil, and also does not cause any mutation on the normal cells and virulence on marrow and liver caused by

leukemia.

Conclusions : The combined application of Astragali Radix and chlorambucil has more effective anticancerous and host

safety effects than independent use of them.

Key Words: Astragali Radix, Chlorambucil, Anticancerous effect, host safety effects
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EE Chlorambuail #4701 P333D!1 Al Mk ¥ ST olxle 8

HitE Thtd) BY St tik D AELgEY
o] HRolth. Hike WEstel AMIREE, WEk
o) “HpR EEPH ANCE BHEILR KRS
ARERE BE JRERSE LRoE B 9F
B o2 WETHS, BRI, HaPHE FimmEe
HEES Ad BEAY wEEY s vesn
AP, B3] KK MEAHES GirEEY BiRE
stof BoiseuY, KBMos: 46 S
EHSE ROHGARED (LBREe) MEENS W
PR ERANTVE R A 29y wmE 2
pEm Wwasod B HiEse 2 LRt B

 vnjg Aol

ojo] %= PI8SDIY FMHANEEE o Amss
MRS EAY AAS ooz 8o ¥ES A
7 EHAHIZ FIAEE chlorambucile) MEEH 2
BAREE T8 A, FURERBoS A
A SRR, BN AR ) Ak}
TR 2 BEBMLE, Sal; kAN HRoE
Ames testE B8 FARMA, MbAE, M, Bl
& BiE ViAE pES Basld FEY ERE
AA7Nol W53 vlolT).

1.8 #

1) g%

BYe A% 889 BDF1 71 A3 (FYLIE
E(F), FHE WA FHSIAT, & 28 6
olE) Y 5o g % 30WEE FSIE T EHET
Ho] e} BEE —@stAl (23 £17T; 50£10%)
st o, Mele 12050 @92 89 o
o] HHEHEE 39T (08:00~20:00hr), HEEELYy
R &R GFEY (), Korea)9 7K E 83 2
ot 17U AR BA6 ASAR T AR
AH8-8H Y T}

2) ##

5ol (RIS WHE(B44; Astragalus Membranaceus,
H 4% Astragali Radix; AR)E WK S SRR (3450
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/) (SUNTEN Pharmaceutical Co., LTD., Taiwan)
A EASE Akt AAE AF BFLS H
# 1g& 1ml9) KK =2 F 1082} 15,000rpm
AN EOLSEESID FEAE e FRd B35ty
0.2um2) syringe filter (Millipore, U.S.A)Z &85}
of Zn)&9tk Chlorambucii (CHL)S- AlZ1oHF)
(Sigma-Aldrich, U.S.A)o)A #AsIQow, FHK
chlorambucil - z} #Eg Hzvol RAE 4FFS H
fealed ALS-8HRiTh

3) BB MRIEEE (P388D1 cell)o] K

FIfHE #hEkES! P388D1 cell lined HEEdEEFE
AT (KCLB, Korea)oj| A ¥&wtol ol FiRist
Hom, 123% flasko] 10% horse serum (Invitrogen
Life Technologies, U.S.A.)3} 5% fetal bovine serum
(Sigma, U.S.A)) ¥ 1% penicillin-sireptomycin (Invit-
rogen Life Technologies, U.S.A)o] &H ¥ RPMI
1640 35 (Invitrogen Life Technologies, U.S.A)E
{FHste, BEY) #ifisls 37T, 5% CO; incubator
(Nuaire, U.S.A)9A #EEG oY, Adue: S
¥ 1035 9714 ¥=F sty

2. H &

1) MiEHe7E WIER# (Cell proliferation assay)

AR, CHL % #HA&&E7 EfkEme =X
= B2 miEEst) $)8) CellTiter 96° AQueous One
Solution Cell Proliferation Assay kit (Promega, US.A)
2 Este] A} protocol THE MRIRHE HIER
#E FYshE HER 39 e WPHoE mREd
P388D1 MiEE 2x10°cells/mlS] &R 100482 flat
bottomed 96-well plate (Coming, U.S.A)el 535}
37C7F €415 5% CO, incubator (Nuaire, Plymouth,
US.A)GA 2407t Eob %319} #2535 plates
AR$} CHLE Z+ZF 0, 0.0001, 0.001, 0.01, 0.1,
img/mie] &2, AR+CHL 2] B9 A7iTEE 111
2 EEske] 100pd #rkstn 37T/ FA€E 5%
CO; incubator (Nuaire, Plymouth, U.S.A)NA 24
AT B RS T AAEEEH AT 2009
3-(4,5-dimethylthiazol-2-y1)-5-(3-carboxymethoxy-



phenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS) ¥
£ 23 37C7F §A" 5% CO: incubator (Nuaire,
US.A)olA 1217 B9t ki#EH. 2., microplate
reader (Molecular Device, U.S.A)E FI)Ii3le] 490
nmel| A UV BOUES Wi staoh

2) GEPREEEL ddE (Ames test)

AR, CHL B gi&i%8ie] &2t hsE A3l A8
B Ames testo] 229) ik salmonella typhimurium
TA98 (KCTC 2053)0§A1 %"éi['ii]é# i EHATERT ol A
FFaol Whaol FURStAT. Whkol FIMH st
glucose-minimal salts agar24] 0.7% dipotassium
phosphate (G411, ), 0.2% monopotassuym
phosphate (Shinyo Pure Chemical, Japan), 0.05%
sodium citrate (G204, ), 0.01% magnesium
sulfate (GAHADlA, &), 0.1% ammonium sulfate
(Shimakyu Pure Chemical, Japan), 1.5% agar (DIFCO,
US.A)ZE AZegth 79 0.05 mM histidine
4! 0.05 mM biotin (¢}4F Sigma-Aldlich, US.A)Z
3k soft agarE Zﬂi%}jl salmonella typhimurium
It 10, 50, 100mg/ml-&-
BEEE R4, 37 cow 4811 %<t incubationd}
%3, mutagen® 2+ Z+7b 10mg/ml F%2] 2-ami-
noanthracene (2AA), 4-nitroquinoline 1-oxide (4NQO),
ethidium bromide (Et-Br, ©]*} Sigma-Aldlich, U.S.A.)
< FlAsST

3) in vivo EE& TS} 5

w9} CHL #141%EF (ARHCHL group, n=6)
o A% Aol P388DI cell S 2x10°cells/1000/day
BIER 1097 kst e, Iy e AH

oA FEfBIENE MIRCE HEE LIUANE H

E Img/ml BEE 500404 #OREDT FA)d
CHLE 0.lmg/ml {158 100R AAZFEA7HA]
it gfskdeh. CHL H#f#8ify (CHL group,
n=6)-& AR+CHL ﬁéﬂr 7o iz p388DI cell s
10931 Wi fatkigista il 28 AFA I
RS FﬁJHL&_i SR YA FE FEIK 50040
& Mrxigs $A¢ CHLE 0.lmg/ml @52
10008 AHFEAAA [EEN43H A

2 mutagen Hnd &

&2 - fII8 - 2FY - 248

(=}

-]
Iy
Ofy
gk

WG HARELUE (AR group, n=6)2 HA| &
jupzol P388DL cell-S 1047 i e &sin
B ZE AFNA IEEEAIT SR -
HYAREY HHEE Img/ml BEZ 500404 A%
g1k} ZA)of) phosphate-buffered saline (PBS) 10044
& AYERAA kst H ok Control # (C
group, n=6)& & j&iro] P388DI cells 2 7]
e BEREslY LRS- EEK S00ME
Fer gt FAo PBS 100E HEESAIMA
Jal et Aok

Normal # (N group, n=6)-2 o AT A X|8}A]
A3 AFRo] AAFIA7A T Holg FHE}
Aot

4) paE B

E 1hf FTH HERA T 21987419 i8S

wEsgom, WA F vid 22 Kl &
e A MES AFEA  (Scaltec instruments
GmbH, Germany)Z % 35T

5) Hrel SN B

B TR ARE st HE dEsd &
AZE HES -70C deep freezer (Nuaire, U.S.A.)
ol A ZmAuiagA HAF £ cryotome HM 505E
st 5ﬂm HHE A,
fste] G5k 5

(Microm, Germany)E FIH]
hematoxylin-eosin 3 A HHH 7%
WgEe 2 MM hRE i 5}93\‘?
Hematoxylin-eosin }\—{ﬁﬁ % BAA FE38o] A
A8 SRS xylene (BAHANA, )02

AP T 100%, 95%, 90%, 80%, 70% ethanol (2
AAME, R EGEES AN REAE A

OhH hematoxylm (Sigma-Aldlich, U.S.A.)9) 4%

& gnd Fo] thA] FRER 1083 Kiska
cosin (Sigma-Aldlich, U.S.A)d| 28 30x7 4
B 70%, 80%, 90%, 95%, 100% ethanolo] ] 327k,
thA] 1112 E3HF ethanol-xylenes 22 184 2
2l3 xylene 232 384 3t ¥ canada balsam
(Junsei, Japan).2 2 mountingste] YEREARNSE (BX-51,
Olympus Optical Co., LTD Japan)©. 2 HZE3S
th. #3A) Nakamura 5o @abd e #4-8)e)
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HECS Chlorambucl /30 P3g8D1 A Mk 2 BTl o[zl &

vl2|g portal vein 107 ¥4, Z+ & 3vj2]e] zH
24¢ Aasigon, Ja8 Ao 4391 Y12
AYE AHE ZAHE 9 043 Rz JEsd
poral vein ¥410] A2AF2 A= FUAT AU
HolHx FY EAGRE IAstaA sdh 4
7] RAEE Tl EAHA F& ZA$ absent
(=), 370 79 31 A% mild (4), 1 H 9 9
89 39 moderate (+1), 1 oA A9 severeE
TEst B4

6) Iﬂl?@iﬂiﬂ’ﬂ BE

HBET § RS HIE 5, 84 aspartate
amino transferase (AST)$} alanine aminotransferase
(ALT) level2 B#REL 95t HIEsIY 20, Bun,
Creatinine lever, RBC level @ WBC level2 §E
EA AedHATL (M, )0l kst Al
3t

7) MiatiaE

o] Bl GraphPad PRISM® 4.0 (GraphPad Soft-
ware Inc, US.A)S ARESte A AT
Ames test= EAWHO|YY d=TY FHSFE WA
ato] o] A tig tidtEY] 5 8l (%)E A
REEE P

FAFH HEEL Kaplan-Meier survival analysis
& HooH, FAd AENTD TS (ILS,
increase of life-span)& 73} one-way ANOVAE
AA, §o5E0] 005 olakdl A AFARE
LSD (least significant difference)E A|3jat] HE
AEES vw3IF T

A Z W3l repeated measures of ANOVAS A
3tAtt o] 9J9] A= one-way ANOVAE 4

o

Table 1. LOGICx and R values for each group

Alste] frefgEo] 0.05 o]3kdl 7o post hoc
test= 4] Newman-keul’s multiple comparison testE
ANgste] Z 2 vlnE FPsign. BE A
kARG UL FAFEFL P value<0.058 3}

k.

. g #&

L EER

1) AfmisiE BREE

AN (P388DI1 cell)ol] #i% (AR)E BEE
2 RESD MRS RS SRS JEIY
ol Ao i3t MEER (cell viability)S stress
olo] ¥5#3 MMM £FRE 10022 3o o
Zol 3t LERG)E EASHoH AFEE 50%
Z Yl #EEEE log scale(LOGIC50)E AF
AH A sigmoidal dose-response graphE 13t} AR
BBRELE 0.0001 ~1mg/ml 577k A] P388DI
HAEFES 50% o3t2 dAste ¥=E &
4 gRen, ARHCHL #9] LOGICs= -1.912,
CHL ﬁ——] LOGICso -1.8860.2 AF=59l1, AR
e A E oM wAagg AN AT R
#rol ”Fr 0.995 dolA LOGICse7} HA o] 34
31t Table 1.).

2) TR AR 9 AFHR

WHPAE F9ol] 25 S2HA FTAYPY A &
7t o] AR AELG X e 4TS AvE
7] 3 ¥ 1097 AfEie (P388DI
cel)E kol EAT ¥ AR, CHL ¥ EFFA
Ag Adsta APAIZ 219AA Y AF 4T

Group LOGICsp ' R?
CHL -1.886 0.9983
AR 2.972° 0.09411
AR+CHL -1.912 0.9967

a) No significant LOGICsy due to the low R® value; AR, Astragali Radix group; CHL, chlorambucil group; AR+CHL, Astragali

Radix combined with chlorambucil group.
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HE - £II8 - 2L - 28 - 25

K& SA8Ach & Y AFAES Al & CHLEfo] Npfel Hlal #itiyo2 HEH(P<0.05)
A F 16UA He 9RE ] tafrstden, e gEEEMmS 2 olfd tE ART EHe
median survival time9] 73§ Cito} 209, ARF-o) BEEY 4 A

19.5¢, CHL #°] 20.5Y9, N7 AR+CHLZ 9 4

;x

% undefined Zto] AEHYoL EAFHLZ 79 2. &tk

§ 2ol & HolA ¥ttt a8, HEFNES vl 1) ZRIREES

E A3 HEBT W 2197 9) Ce) HEA EE MR mutagen® T {ERISIY REERE 5
7t Fgo] it ILS (increase of life-span)& ZAE 5t S ZeAE fEiRs7] Y& Salmonelia
8

Ay BE 729 Hhu_oﬂﬂ 2ol E JeR A & typhimurium TA98L Flfidte] Ames testE Ji{T3}
%o} N, Ci# % AR+CHLTY) ®lwA] Ce gk 4% 7 screeningg 53 24379 AR 8
NiZol wigbe] §98 27AS B G (P<0.05), T CHLS Eduieo]fd]) izl 4NQO, 2AA %
AR+CHLT-& Cito] Hlgte {93 F7t8 8908 EtBrit 5Y vE2 AT A A48T 235
T UATHP<0.05)(Table 2.). 7} 23] FHAY ote] YehtA go} Blasly] of

3) HEH TR BIEAF SE e AL g9l Ednlo]dA ETS Img/mle

R MXe A 24T S50 B FeE, AgEe Simg/ml TEE AR 1
BTERY] §8EE Baetart L &R N7 2801 A7}, AR ¥ CHLE 47| Eddoldn dzad o
£2.94g, C 30.50+2.60g, AR 30.55+6.79¢, CHL ol vlske] 22 11.09%, 0.7%2] 788 dAsETt
T 35.71£12.42g, AR+CHLF 32.69+2.68g ©.2A (Table 3.).

Table 2. Increase of life-span analysis

Group Life-span (days+S.D.) O ILS (%)

N 21.00+0.00 -

C 18.67+2.73° -
AR 18.17+2.71 -2.68
CHL 19.17£2.40 2.68

AR+CHL 20.83+0.41° 11.61

#, significantly different from normal group (P<0.05);

* significantly different from control group (P<0.05). Statistical analysis was performed with one-way ANOVA followed by LSD;
Data is mean +S.D. N, normal group; C, control group; AR, Astragali Radix group; CHL, chlorambucil group; AR+CHL,
Astragali Radix combined with chlorambucil group.

Table 3. Colonies in Ames test with Salmonella typhimurium.

Administration® 5 Colonies " (n) ~" Colony ratio (%)
4NQO 587 -
Mutagenesis control 2AA 305 -
Et-Br 379 -
. CHL 3 0.70
Experimental group AR a7 11.09

a) 4NQO, 2AA and Et-Br were administered with 1mg/ml concentration each; CHL and AR were administered with 50mg/ml
concentration each for Ames test due to few colonies to count if in the same concentration with mutagenesis controls.



RES} Chiorambuci #$/0] P388DT AN 8 2 Mol olXlE H8

2) e

e vXs ML mRs) 99 g5
AR B 2 AmniR BE vndd. ¥F kil
Bl A NBEES 9.37+1.25(x106cells/uf), CEEL 540+
1.25(x106cells/uf), ARFF-S 7.79+1.27(x106¢ells/10),
CHLEL 3.77+0.79(x106cells/uh), AR+CHLTZS
5.47+1.42(x106cells/pl) 24 1033 BDF1 mouse)]
3 HIMR B EFHZEEQ 10.15+0.287(x106/
w)e W3l RE BN Bste S HAs
don, NEo| HsiA] CB, CHLE ¥ AR+CHLE
o] B3] HEM(ZZ P<0.05, P<0.01, P<0.01) U7
BAstATh ARBES NEfol Wl #iates A
B £ERE HojA g A EHEBEHE sl M
5% BOE YA, 7P Rlisk A7 st
Y CHL ol W3lole HEMP<0.05) A #m
4ok

9, 2 WAYF S E NZL 1.8740.55(x10°
cells/uf), CTL 2.53+0.81(x10°cells/nl), ARTS
0.90£0.60(x10°cells/gf), CHLZL 1.73+0.31(x10°
cells/pl), AR+CHLZ-E 1.97+1.32(x10°cells/ ) 2
A} 105% BDF1 mouse?] ¥3 @ik # E#2
ZH 2.240.96(x107u0)°o) wls] BE FoA 2}
ol Holx ¥gon, 7t F7t HludMNE BF #
9 AEMS it

3) Frigee

Fregaee] didt dFS MaRstz) 9is) M AST
level 2 ALT level® Wi#isr 458, 3 AST level
ol A} NEES 40.80+5.15TU/L, CEES 679.33+36.69
TU/L, AREES 732.67+91 431U/, CHLEES 1349.67+

Table 4. Histological findings on liver

778.51IU/L, AR+CHLEE-S 532.67+251.79IU/LE 1}
B 1039 BDF1 mouse?] [EHRE{ES] 49+12.0
UL 0] ) BE Frol Minste %S Jehi
i1, 1 % CHLEfo] Nife] sl HEM(P<0.0D) 3
A #me v, O 9 RE FHEL BF #Ee
2 AEY ERE JehlA St =3 me ALT
levelo] Al NfEL 27.00+7.55IU/L, CH-S 38.33+
22.94IU/L, AREES 64.00£15.521U/L, CHLEfS
469.33+643.79TU/L, AR+CHLE-S 60.33+21.39IU/L
2] 1023 BDFI moused] FHBE([ES 26+7.1
IU/LLY) w8 2E Ffo] #mdle S eI
oo, CHL B¥o] N ol 3l HEd(P<0.01) A
wmg v, 2 9 B8 B HE vladxe
AES ERE YA FiTh

4) B KL 85

i BHHE b afisiiee] dolst 8839 45
nX e WS RSk S8 hrel Ms2r Rk
3, CHES HHES JEiine HEE W 3ol
o awzel F@FEee] At MEREAAL
ARTS S FEiEe FEE U Mo/t vz
fERE R aga mEe] —HelA 4SS E
W 4 Uk CHLE M= Mzl i €4 W
Rgo| dole A=A Fgov, mE i &
Z4e7t S5 1A AR+CHLE %A
sEipe] ol EAStA gskal, ¥ FAY
dEAE £ FEE HiEg RIFHAKFg 1)
(Table 4.).

5) BrpEe

B vAe BES FES7] $1s] BUNH

- Periportal lymphoma metastasis

Periportal inflammation

N
C
AR
CHL
AR+CHL

O

—, absent; +, mild (focal); ++, moderate (several foci); +i+, severe (multifocal)
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Fig. 1. Histological observation of liver dissected from survived mice.

White arrows indicate normal condition of periportal vein; A, normal liver; B, arrow indicates periportal inflammations in the liver of control
group; C, arrow indicates P388D1 lymphoma in the liver of control group; D, periportal inflammations of AR group: E. PSS?&DI lymphoma
of AR group; F, periportal inflammations of CHL group; G, periportal inflammations of AR+CHL group; AR, Astragali Radix group; CHL,

chlorambucil group; AR+CHL, Astragali Radix combined with chlorambucil group.

TS 47.77+8.40mg/dL, CHLIES 32.70+1.20mg/dL,

creatinine level-S Wjigk 23, BUN levelo]A] N
AR+CHLI-S 32.93+421mg/dLZE *1 NE-S |23

T2 23.20+1.00mg/dL, CHEE- 32.30£0.78mg/dL, AR
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&t Chlorambucil #1701 P388D1 AL e X REYF olxlc ¥B

BE o] 105% BDFl moused FHBE(HES
25.8+1.89mg/dL"%) W3l FESIAT:. AREES N
9 CHd HEste A& (ZZ P<0.001, P<0.01)
QA igmaledew, CHLE 2 AR+CHLES Chf+
wErstel RS ZR/F d9ou AREA HEs)
o FEA (D2 P<0.01) WA B HAS B2
t}. =3} creatinine leveld]A] N#EL- 0.30+0.10mg/dL,
CRES 0.50£0.10mg/dL, ARE-S 0.47+0.06mg/dL,
CHLE:L 0.47+0.06mg/dL, AR+CHLEE-S 0.43+0.06
mg/dLO 2 RE F¥o)A 1033 BDFI mouse?] if
EBEMHE 0420.05mg/dL" 0] tha] mlekt F7tol
ARo BE FHolA FAFOZ HES BLE
Bl 4+ 9tk

V. Z &

MM (leukemia) FIMIRE AEsHE M
B BT MERIIA BAES B S Ak
fa7} SEERMSE EEst] 2E HHasdl EHsy
FAo) KMMEK FAE M oItk HIfKe
719l ube} BEHET HEM T HAZ SEET

AR Bk Br, A, 585, MR, R
Mg, OEITHE, Rl o M, #MEHim, B
Wb, WEEEA, FPEA, MBIEA, A Bl
£02 1 FES AR ke 20

MRS RO 2 (LENHES U2 T
HEk, e D SRR B8 @Ak deu,
fLEagRE S (Ladgmol Fikd) o8 EH 1A
Faa AT HuERittiem So ol o
olgjst olfE WA TR AR
hE TAlel S EWA HiEEs) g M
A% FUERCR BAst BIfER R ke B
& S olF: Yok

ssEEEIRO) BF HURRIENNS B—ass o
gianmel FumscRol ME g gt 2ae)
EFET e, 978 Aue] RE-S KRB
ol &8 Zolqick # £ mmp Wikl
NS AgEhilie] MIEBEHIERS, & 57 KR
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PRI} FEEACl AMFE WXE FENEE, £
o BEN D FEAAC] Ak PIXE FEER
g, %= ARt Siiacl W MiaTEd:
WERTE BUS B9 Al SRR oS
o] WistATh

wite Tapo Bahe a4 FAQ T
e WalE el WAk F MR Bl
gamna A, kst HiEstn 1, fHeo g Solrt
wmARHT, BRS FEAYL, AR PE st
g gaEimeted st ThE A& FHEsta,
WEEESE o) AP, AR “H M
B OEREE AOE BRI KRR FERUE W
& NRERSE FROE B ERE oY WA
THE, EEILT, HaE, FiAEe] JeEs Ad
el WEEEe s FEkolA ST

Hito] MAKGES B9 ke mkste #
pated) ', Y] RENHES RS in vitoH
ol Aol A B, cytotoxic T cell®] JEM, B
el o3k IL-1 4pEsei %] #ik7h 9o in
vivool = #hfEse] CD4 T celle] tiZR3 Hilsk
WS WIAATRE BRSO WESATT. fil
frrpol e & el [MEE BuHRRRET
(LEggEe] BIERIOIN 2H® MEEAS S8
7le 238 woln YoP*. W @iy pgko
wiTHRE] B waM D AERRE A5
ey thatel X1 Qlew®, 58 sy HuRR
o] @A) e A S T
n) g 38|t

Chlorambucil & #ITHE, BYEMEREAMR F
o] mEpEEY s Qe alkylating agento]tt.
BAE PR ok ERMEEIE 8B5S 3
o] @] S vehdth Z, "ot 83 oA
e, 82 MR REMARS B, Rkl
W2 L e B S e Ao

ojo] B oA E FAEE HKIE, chlorambucilE
ALY @ st o85S HAEMAS o
EEEES 3 EREE JEAE Mmsad
Ak ERECES SFol U it Ktk



F 7HA A BrE A o] E38 g4}y
M APTE W] BB, chlorambucile)
BBIYE 2 #1759 chlorambucil 44O T
WAk FUEERKEES MM Q) SR,
A AR AN 2 ERES st
o, 2ol el Me MImBEE, FrEhE, I
Hir 2 ERES At

HA HiEsgEol M, in vitro 5 E SR
(P388D1 cell)o] 5, chlorambucil @ #FHiE+CHL
< FEHE RSty MiibaRS w9,
WG BRIRELZY B1S in vitro A fEAHIES] AT 40
Hloll B ik R85 chlorambucild] #H4
B HAKREE chlorambucil BESER T S5
BHS BEMOE MHT & S 2. BR
KT 219419 FigitEe T8 FlalrdA #ms)
ot HiEtoZ HESIA ekt o] AS HE,
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