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Abstract

The Anti-tumor Effect of Bojungikkechapdaechilkitang
with Doxorubicin in 3LL

Yun-hee Lee, Bong-Suk Kim, Jung-Han Oh, Hee-Yong Lim, Dong Woo Kim,
Bin-Hye Choi, Sang-Chan Kim, Joon-Seok Byun
Department of Internal Medicine, College of Oriental Medicine, Daegu Haany University, Daegu, Korea.
Department of Formulae Pharmacology, College of Oriental Medicine, Daegu Haany University, Daegu, Korea.

In order to evaluate the anti-tumor and synergic effect of Bojungikkechapdaechilkitang
with doxorubicin, the inhibitory concentration(IC), ICsp and ICe of single use of
doxorubicin and Bojungikkeehapdaechilkitang with their concomitant treatment against
3LL(Lewis lung carcinoma) was observed using MTT(Microculture Tetrazolium test)
assay. In addition, their anti-tumor effects were also observed in the xenograft nude

mice models agianst to 3LL cell lines.
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Bojungikkeehapdaechilkitang has only mimic direct anti-tumor effect against to 3LL

cell lines but they were decreased general depressed signs induced by implantation

of tumor cell lines and increased the total WBC and lymphocyte numbers. So, it is

considered or expected that Bojungikkeehapdaechilkitang extracts were reduced the

critical toxicity of doxorubicin and shows favorable synergic effect with doxorubicin

and Bojungikkeehapdaechilkitang extracts.
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1. *j—*:l, g! 7‘3 y doxorubicin ! A 2] - (Doxo ),‘ i
BEREAXERE FEE 95 AHIT

1. M=
1) e SSM=SF
H@ELL) A EFE Japanese Cancer

Research Resource Bank (Tsukuba,
Japan)l A T3 AL AT FUEA

IFE dulFel e X3 s & 33

ol Aldiste HAEG < conﬂuency
80% ol =EAIZ F AE3AT
& F= nle2 oA A Add 7—}
Zvel AEFE ART F= w29 %
o o]AAA o]AFHE A T AP
AM-&- 8 ATt

2 dEsE

AE 65, BEFA 21~26g9 A& &
2 = v$2=E Charles River

Laboratories (Yokohama, Japan)dlX T¢I
o] AbgEglon, APEFEES AIE(EY
Al €)% £ FE3] FFsIEA 49
A B 15747 AN F AY A}
£ AT. FE AXE o3 A AFFEY
AFL 23~28g oAtk HYFEL &%
(20~25C)%F #=(30~35%)7F =d" A}

FAqA A& ey, 7 ZeE 11~
123}/hr, ¥ 12hr/dayE A4t}
AR LPAEE AFEA THIIL
g, B2 FX58 AFFA FF3A
2. gt

1) AEZe &

() AgaEN 238 A F

w89} ) 35 E (Inhibition  Concentration;

(Bojungikkeehapdaechilkitang; BJDC ),
doxorubicin A& ¥ 50ug/mle #WHER
HERXERE A FMix50 ),
doxorubicin 2 & 100pg/mtel #HPER
EREEREG FEE 11 2 & (Mix100 :r'-) 2
doxorubicin A& ¥ 200ug/méel fHF R
ARERE FE2E AHZT(Mix200 E‘)—J
5/ wog FE3I AFE AAEATh

o= X

TEE

(2) 7§
A1E

JLL AEFE FE vhg-20 o4 &
FadaseE FGrretr] Hsto 7—1’2-}9] A=
FE o233 F did 4YHES4E 10nd
/kgg BAFFQE =2 (Control T) ¥
°]4] % doxorubicin(Janvier CER], Le
Genest-St-isle, France) bmg/kgS 5 &
4 548 AP (Doxo ), #HPBRAK
tRE 100mg/kes @5 ZATFAE 4%
T(BJDC ), 5mg/ke¥] doxorubicing &
3 detal S0mg/ked WTFRRERELERE
FEES BTN ATFFAE A™T
(Mix50) % 5mg/kge] doxorubicing &7

~ S8 o4 mddAY 1Y

Fosta 100mg/kesl WP RRERLRS
FEES BANAd ATFAE AIT
Mix100)9] 578 Zeoz2 FRId 4¥s

AAEAY. EE AHEZY FH9E 10m
/kg®l 832 AYFES FA3A

2 MEH AIEOIM A

MTTMicroculture Tetrazolium test)E
A48tk & doxorubicin € BJDC ©
= A ZdAE ZZF 100ue/meol A H-E
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0.006pg/me7k A 2v§4 B A ste]  ALL-3}S
o (15974, Mix50, Mix100 ¥ Mix200
T A=  doxorubicin  100ug/mé ol A F-¥€)
0.006pg/me7k 2] 2804 A g & Z}z}h [,
100 9 200pg/mee] wiFPRRERERE F
A7retdvh. dubAQl MTT W

o
o

o] A ¥ = (Inhibition concentration,
Z3tUrh F, Ad Fd A9
1x10'celld 96 well plateol
24N HE <t Wi kEtal Zzhe
A F 37CY 5% CO
incubatorell A 48A17F wjgEH AT o F
MTT £4(2544 of 2g/m¢ in saline)& 3
e F 4NES Fan MFAT &
A& v F crystal violet @4 F F4A
3 oS plateE AXAIAY. old wgR
< RPMI medium®l 2%  sodium
bicarbonate 2} 20me/ ¢ 2]
streptomycin/penicilling H7}sted AL-£5}
Vi, ZE FHEAL HF A dF
a8 =& LA A AIEEAT. B
As=(1C)Y HAPL FZ=(absorbance;
Ab) @& SAH3I FAHA dz2Ied dig
A& 3L positive G &o} #F
He & ICE2 ZAsgAon, dd3
AA &L 3} linear regression W4
Q] Probit oz FXX gz H 3
5062 74" FEQU IChd 90%E Fa
g FxQl ICwd AEIAT. Ab e
540nm 2] g}z ol A ELISA #4=7]
(Bio-Tek, TV, USA)E o|&3std &A3}
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(1) WHraReRktREd 24

B Ay ALY WHRRRARERES
F(EFSFHE, AL Y R
ARt (BRFEE) P R (ERTR)
o) g zAoz Agsgdon 18
%

z
o] F#8 AL Table 13 2t}

Table 1. Composition of “Bojungikkeehap-

daechilkitang” used in this study

RS A s Mi(g)
HE  Astragali Radix 562
A% Ginseng Radix 375
- Atr.actylodis Macrocephalae 375

Rhizoma

HE  Glycyrrhizae Radix 375
HH  Angelicae gigantis Radix 1.85
Big  Aurantii nobilis Pericarpium 185
=%  Scirpi Tuber 1.85
¥t Zedoariae Rhizoma 185
K Aurantii pericarpium 1.85
&t T Cyperi Rhizoma 185
¥®  Platycodi Radix 185
E®  Agastachis Herba 1.85
B Amomi Amari Fructus 1.85
Wi Cinnamomi Cortex 1.85
%% Bupleuri Radix 1.12
HW  Cimicifugae Rhizoma 1.12
Total 16 types 3161

(2) WHPREEKRKLRE FE2EY

AR kAl 1085E 2(376.10g) S
o AL 4000mE 718 F23 F
3% oF}ede&  rotary  vacuum
evaporator(N-N  type; LAB  Camp,
Dajeon, Korea)2 #¢t - =3ty
9] F£EE ¥ o programmable
freeze dryer(PVTFDI10A; Ilshin Lab,
Seoul, Korea)& Al&3te] T2 HEAA
106 2 880g, & 87.99g(5& 23.39%)<]

=]
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4) Z¢o|AnHo| e
SLL MEFE 95 9 Jez A
L FdddA  HAS L collagenase

type VI®} DNase I (Sigma, USA)E °]&
3o 9 ME BRI vE g A
T BHFAe DEAY olF AAET ME
o) $(1x10° cell/mouse)® A8 F, 2zt
MEFE 529 Falo) oAt o]
of w2 RPMI medium®] 2% sodium
bicarbonate 2} 20me/ £
streptomycin/penicilling H7}sto] AL&-3
At oA 25 X, dAF AVIY FHUt
FAY A5 ET AASG AP ALE
A=
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5) ZLo[A 2o =2
& a7

BLL A2 & oly& 25 F dA
o FI7t ¥AHY H¥FEELS AAA
Doxowol A= 5mg/kg®]  doxorubicing
Massé 529 wo] wat 3Ue] WY
10ml/kge] € Fo % Imk B FAIIE o
&3t BEFFAIEZ 543171, B]DC &+
ANME FH o4 2F FHE vid 100mg/
kel flifrRREKERE FEES
gastric sonde’t F&@ 1mé FAZIE 9
&3t 10mi/kgo.2 AT FESQFAT. %
Mix50 ¥ Mix100 &A= 22 Smeg/keo
doxorubicing 3¥°l 1314¥ 10m/kge] &
Fo2 Fasts FAl6) 50 2 100mg/ke]
HTRREALERE FEES I0n/kgo 2
Mg ATFFEAeHT. xTANE #iF
ERERERE TS 54 ez
TUT do WHANFFE FAAT

Doxorubicin & #iF&EAKERE F
2L 27 AHAEF &8 == @9
AlA FAAT. 4E 2 FAE F9
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) dEZel Hal 5H

EE AY FEY AFS A7 ARF
o]2] Alg} o] 2% Fol AFE& FH5A
om, olet A FE A AFA(Day
0), &5 A7 $ 7, 14, 21, 27 2 3NY
(Day 28)ell &7 - 71§38t on, 48 4
ZAL 9] JHA ztolo] & AFHIE Fo
71 913 23 71Ede] AF Al
# F(body weight gian)S #H4tslsdt).
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of BFrista 71 &
Categories of Clinical Signs :
0+ : Not detected
1+ : Slight degrees
2+ : Moderated degrees
3+ : Severe degrees

4+ @ Very severe degrees
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1/2xaxp? (a: long axis (mm) ;

uelz 4% ¥
g Zo)7] Astel AF) W
Med 4 $22 otde FHL o8

0:

Relative tumor weights (%) =
(wet tumor weight / body weight at
sacrifice) x 100

EZ T AU FHE ol&3d U=z
ol dig FY 25 YA & (Inhibition
rate; IR)& olale] F24& o|&3dlq 2z}

A st ok,

Inhibition rate (%) =

{1- (tumor wet or relative weight of
test material treated-groups / tumor wet
or relative weight of control) } x 100

BEE AHAYFEL HAFT FHPLo ethyl
ether2 vl 3t & 3slo] PFAHH FHE
=3 B z3E

27 - AAF F vernier calipersE o]&
sl AR dA3E 44 FH - 71E39

o] TAE ol g3ty F 9 HAH(wet
volume)2 mr 992 AAstdch

Wet tumor volume (m®) =

b: short axis (mm)

5t g FAHE olgdld Q=T
of digt FY W& A& (Inhibition
rate; IR)E ofele] T8 ojfsle ztzt

At skt

Inhibition rate (%) =

{1 ( tumor wet volume of test
material treated-groups / tumor wet
volume of control ) } x 100

1) @5 WaF S52| ALt
RE 285 E2 AF FdAd(Day 28)
of RE ’2 E9 BuiA A (Vena cava)

S AT F A B
H?e) wa} Turk solution(100mes]
ol 2~5miel- WEAMI 1% gentian
violet 1m¢o] H7tg &H)oz FAg &
g7 A4 (counting chamber)® 32 3
3 (diluting pipette)& ol &3dte] F WHF

=2
o T

TE x 1()3/mm3 SHZE ARG
12 83 dmatel Ay

HF Ay YDay 289 ZE AIYFE
o] Edgig W (Vena cava)olAl 1mie] N
S AAF F duHd $PPd e g
At FRZ AAET Giemsa G2
AN FE Inr HHA EASE AT
(lymphocyte)®] F& AFIAEAALA
(Auto-anlysis; SIS, Berlin, Germany)Z

ol &3t A - 71FE A

13) SAH XMz

MTT testte 39 AEF) gste zt
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Zt 53] 01% %1‘}%004 RE £xE  Mix200 TdAE 224 0.111+0.090,
Ha+EFHAIE AAsR 1 gl xz9 o] 0.028+0.008 2 0.01110.006pg/ml =2 # 25

3ty Mann-Whitney Wilcoxon’s Rank
Sum(M-W) testZ F9AS A=Z3gxn
ICo@ ICxn2 Probit WH oz A4rstot.
Probit test ¥ EE FAA & SPSS for
Windows(Release 6.1.2, SPSS Inc., USA)
£ o] &3ttt

M. & #&
1. M8 E3de ®WE (MTT In
Vitro)
SLLe dUg s AJAFEY IC=

Doxo &9 Z9% 0.011:0.004ug/m= T3
g0, BJDC Fol M 69.916+32.843ug
/me.2 #ASY FH Mix50, Mix100
2 Mix200 ZIAHE  ZZ 0.005:0.001,
0.005£0.002 2 0.002+0.002ug/m 2 2=
of, & ¥4 AHgFNA doxorubicin &
= AT "3 F94 dE=(p<0.01) IC
&9 ZA7E AAHUAG. 3LLA d@
50% W& JAFEQY ICse Doxo %
BJDC ¢ #$ 0033:0016pg/mt %
146.350+70.985ue/m 2 BHEE A A
Mix50, Mix100 ¥ Mix200 FAE 2t
0.013+0.001, 0.010£0.002 2 0.005+0.003:¢/
mZ BERF, RE HE AZAA
Aol w& fAA
T #AAVF AAFHN
g 90% LS JAFEQ
BJDC &9 Z#A%
342.168+145.567ug/mb ©. 2.
W Mix50, Mix100 %

doxorubicin ©%
A& (p<0.01) ICs
o}, 3LLA
ICoe Doxo %
1.785¢1.279 %
TEHAG

22197 A E

o], Mix50 oAl Doxo &9l H3] F2oA
A (p<0.05) ICx FE9 27t AAHA
T, Mix100 2 Mix200 & %A Doxo &
o us F94 YE(p<0.01) ICo FE
#azt A2 EH U Table 2).

Table 2. IC, ICs and ICs against Lewis Lung
Carcinoma(3LL) after doxorubicin,
Bojungikkeehapdaechilkitang  and
their concomitant treatment

Group ID IC(pg/ml)  ICs{pg/ml)  ICoo(ug/mt)
Doxo 001120004 0.033+0.016 1.785£1.279
BIDC 69.92+32.84 146.35+70.99 342.17+14557
Mix50 0.005i0.001"' 0.013+0.001™ 0.111+0.090
Mix100 0.005£0.002" 0.010:0.002 0.028+0.008"
Mix200 0.002£0.002™ 0.005:0.003™ 0.011+0.006"

Values are MeantSD
* | p<0.05 compared to that of Doxo by M-W test
** 1 p<0.01 compared to that of Doxo by M-W test

2. &2l Hat

Doxo ¢ 7 F9 21¥ o]Fd vz
= "I K8 A=(E<0.05 p<0.01,
p<0.01) AF F7I7F #FIHAG. =3
BJDC ¥¢ A$¢ Fo 743 144«
Doxo ol ul3] #23(p<0.05) #&5ZF7}
g, 9 219 olFdE dzTo) v &
9] 3 (p<0.05, p<0.01, p<0.0l) ANFZF7&
YEMIAE Mix50 FollME 5o 748H
Doxo o H3 Fst
(p<0.05, p<0.01, p<0.01, p<0.05) AZF<]
5718, Fo 149 olF 2+ tixFel v
8 f 2] 3(p<0.05, p<0.01, p<0.01, p<0.01)
AFd F7Hg JdEAT. = Mix100
TME Foq 749 °]Fd tEF, Doxo

IO
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o % BJDC Tl & =

(p<0.05,

p<0.01)(p<0.01,

p<0.01,

p<0.01,

p<0.01
p<0.01,

F oA A
p<0.01,
p<0.01,

p<0.05)(p<0.05, 0<0.01,
p<0.05) 718 AF&

3).

p<0.05, p<0.01,
YR T (Table

Table 3. Changes of body weight after doxorubicin, Bojungikkeehapdaechilkitang and
their concomitant treatment in 3LL-implanted Mouse Model

Group ID Control Doxo BIDC Mix50 . Mix100
Day 0¥ 91.76£2.37 2044167 20.62+1.20 20.46+1.22 920.32+0.95
Day 7 21144209  2000£1.25 - 2224+1.03°  22.46+0.98 23.96+0.36"#S
Day 14 2082¢190 - 21.20:120  22.88+1.14°  2384+1.09"% 2518060
Day 21 20.54+0.98 22.10£055°  23.08t157°  2470+131"%  2610+1.01"%S
Day 27 19.901.12 2296:0.76"  2374+120"  2544+180"*%  27.18+159"#%
Day 28" 18.94+0.87 21.80+0.76"  21.88+0.83"  23.34:155" 237841218

Values are MeantSD (g), Day
Day at sacrifice after about 18hrs of fasting, *
: p<0.01 compared to that of Control, # : p<0.05 compared to that of Doxo, ## :
: p<0.05 compared to that of BJDC, $$ :

dosing, b)
Control, =*x*

p<0.01 compared to that of Doxo, $

: days after treatment of test materials, a)
! p<0.05 compared to that of

: Day at initial

p<0.01

compared to that of BJDC

3. A 2o 3t

Doxo #¢ %% dizTd 98 d 713
T A FUHE FAFo] FEHALY,
T FA2% XY FAFAAN Fo4
E(p<0.05) F7H7F AdFHAD. BIDC
79 A% Day 0-79, 7-149 F<¢43 F
5717 Fe FAFe] dzFe v
T4 A (p<0.05, p<0.01, p<o.05) 7}
AL, Doxo 3 vl FA4 Ue
(p<0.01) FAZFel F77F Day 0-7€ ¥
¢ AAHAT. Mix50 Fo H$ Day
0-7, Day 7-14, Day 21-279 %<3 %

3
l

l"

m

EA7)|7 B¢k djz ool vla] folA 9l
E(p<0.01, p<0.05, p<0.05, p<0.01) ZA %
o] Z7VE, Day 0-7¢ 542 Doxo #9l
HHAAE {4 AEe(p<0.01) FAF
Z7FE YRS Mix100 9 A$
Day 0-7, Day 7-144 2 % F47I17t &
ote] Z A o] T HE HostA
(p<0.01) F7t8R 3, Day 0-7¢d &<
Doxo o Hls} 23 (p<0.01) F7HE,
Day 0-7, Day 7-149 %<t BJDC Zol
vl #93(p<0.01) FA T FIE Y
el A tH(Table 4).

Table 4. Changes of body weight gains aftef—d0x6rijbibin, Bojungikkeehapdaechilkitang
and their concomitant_ treatment in 3LL-implanted Mouse Model

Group ID Control Doxo BIDC Mix50 Mix100
Day 0-7 -0.62+0.74 -0.44%0.48 162158 2.00:0647% 36420727
Day 7-14 -0.3240.45 1.20£1.32 0.641.73" 1.38+0.93" 1.22+0.79°%
Day 14-21 -0.28+1.70 0.90+1 .63 0.20+1.09 0.86+0.39 092+0.77
Day 21-27  -064t1.36 0.8610.52 0.66+0.63 0.74£0.66" 1.08+0.95
Total” -2.82+1.92 1.362.35" 1.26+1.98" 2.88+1.95™ 3.46+1.90"
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Values are MeanzSD (g), Day : days after treatment of test materials, a) Total body weight

gains during experimental periods(Day 0-28), * :

p<0.01 compared to that of Control, # :

p<0.05 compared to that of Doxo, ## :

p<0.05 compared to that of Control, #** :
p<0.01

compared to that of Doxo, $ : p<0.05 compared to that of BJDC

4. AR M F 2o Y3t

BJIDC 79 A% Day 79, 149 % 44
Az Aol ETH Doxo Tl
) 28 A(p<0.05) F7Hst Tk Mix50
g dExT EE Doxo Tol H|3|
A JE=(p<0.05 Ex p<0ol) AE A
o] Z717} Day 149 A A 7z
AAFHAL, Day 74 AL A
12t &< BJDCZo MM E #9
A& (P<0.05, p<0.05 p<0.05 p<0.0l)
Alg AF Y FrE Yehiidlen, £3)
Z AY97re AR AP FL dE7, Doxo
T, BJDC &+ EFo H3 HF94 A&
(p<0.0D) F7Hg debl A, EF Mix100

o

U

2 o o Lo

[*]

ox M oft A do Hy = X
oX
N

FAE Mix50 ZET tha 2718 AlE
AFFe Yehds, A SHL 23 o
z7d v FA48 U=E<005 EE
p<0.01) Z7}&, Doxo o9 BlEAME F<
A AE@E<O0D Az M Frts
Day 21¥-g A9t A 4 HAH Y
B3, =% Day 78S AL A F
A71tdl AAAE BJDC T HIHAME
oA Jd=@E<001) AIE PP F F7t
eldied F 4479 Als AHAF
Mix50 w3} vt37tx2 =T, Doxo
, BIDC & =% #& #2994 U+
(p<0.01) Z7+8 el AT Table 5).

B oro mu

Tabhle 5. Changes of food consumption after doxorubicin, Bojungikkeehapdaechilkitang
and their concomitant treatment in 3LL-implanted Mouse Model

Group ID Control Doxo BIDC Mix50 Mix100
Day 7 2.96+0.27 292+0.54 3.80+0.41"" 406+0.32™F 4.40£052"%
Day 14 2.58+0.88 2.30+0.60 3.48+0.38"* 4100378 44440 4558
Day 21 246092 2.84+0.74 2.56+0.51 3.44+0,50° 3.86+0.39"%
Day 27 2.60+0.16 2664050 2.66+0.59 370£0.49™*% 4.34+0.49"#58
Total” 1060£0.85  1072+094  1250:101" 15301325 1704+0.79" %S

Values are MeantSD (g), Day : days after treatment of test materials, a) : Sum of food

consumption during 4 times, * :

p<0.05 compared to that of Control,

*x ;| p<0.01 compared to

that of Control, # : p<0.05 compared to that of Doxo, ## @ p<0.01 compared to that of Doxo, $
: p<0.05 compared to that of BJDC, $$ : p<0.01 compared to that of BJDC

5 AS Aol B3]
3LL ©]4 & fiRFdAE w$ Ag
Eedz7 RE HYEE

AE(4+)e] &4
(100%) A ARG R e, Ag BE(3+)
o) g4 9 A8RAo] 5vtg] F Z+zt 5w}
2] (100%)¢}F 41121 (8096) 1 A

AFHAAUS.

Doxo ZANE F5E A=@H £54
27 RE AYERA0%NA AR
oW, 4% BEEVY 243 RE
AP EFEA00%)NA AA=HRNLH, TF

BE@EDe 48370 sikE F 4w

(80%) A ARHAH. 2t BJDC o
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AAE 97} 5uke) & 1vh2)(20%), &
AE(2+)Y $F5AZR, g5 2 8
za0] 247} 5ve) F 1942 (20%), 4
2(80%) 2 3vHl(60%)l A BEHY
. SE Mix50 #oiAdE ZAYE Y 59t
ZF 2718](d0%), $5E HAEE@2HY &
4 9 Naux Zao] 247} 5vte F 29
2(40%)1 4 BEHYom, Aujgly) &
EAZ7} 5ut8) 5 3nhEE0%)AA T =
#o] BAEAG. T Mixl00 oA
= AAE) sukel 3 2012 (40%), ATl
F(1+) LEAZR 5 P AR =
o] zz subel % 3vhel(60%), 1vhel
(209%) 2 1ut8](20%)o) =3 = o] By
A} (Table 6).
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Table 6. Clinical signs observed after
doxorubicin, Bojungikkeehapa-
aechilkitang and their concomi-
tant treatment in 3LL-implanted
Mouse Model(Group Summary).

Group ID  Control Doxo BJDC Mix50 Mix100
No of animal® 5 5 5 5 5

Normal 0 0 1 2 2
%" , 0 0 20 40 40
Ataxia 5 5 1 3 3
% 100 100 20 60 60

Severity” 4+ 2+ 2+ 1+ 1+
Dehydration ) 5 4 2 1

% 100 100 8 40 20
Severity 3+ 3+ 2+ 2+ 1+
Anorexia 4 4 3 2 1
% 8 8 60 40 20
Severity 3+ 2+ 2+ 2+ 1+

a) Total numbers of animal observed, b)
Percentage vs total observed animal numbers,
c) Severity of Clinical signs divided in to 5
categories

A 5 ¢ B FHFE oz
Doxo i, BJDC o, Mix50 o, Mix100
of) A Zyzk 24784643, 11.09+1.99,
16.83+2.48, 7.04+1.71, 521+1.26% 22 &
Z =], Doxo wollMe dixTo] v #
94  AE((p<0.01) et A,
BJDC A& txzgd visted fo4y
N+=(p<0.05) #AAE JEH 2 Y, Doxo
o HEME FI9A dE(P<0.05) F7t
€ Yehdiddh 28y Mix50 FdAE
2%, Doxo &, BJDC oo ula z+z
o (p<0.0l) FF FAFTHY P2E
veEhy ey, Mix100 oA Mixb0 &
of vlsl thx A FG AYFFL U
el 2 F, Doxo T, BJDC T H] &)
o gHp<00l) FT¥ FUFHY FLE
Yel itk (Table 7).

flo

A

=
FAE=

Table 7. Changes of -relative tumor weight
and inhibition rate after doxoru-
bicin,  Bojungikkeehapdaechilkitang
and their concomitant treatment in
3LL-implanted Mouse Model

Group ID  Relative weight”  Inhibition rate”
Control  24.7816.43 Not Calculated
Doxo  11.09+1.99" 51.97:17.14
BJDC  1683:248" 28.93+19.96
Mix50  7.04:171"%%  6886:13.96%
Mix100  521:1.26™%%  78241635"%

Values are Mean*SD (%), a) :@ Relative
tumor weights(%6) =(wet tumor weight/body
weight at sacrifice) x 100, b) : Inhibition rate
(%) = {1- (tumor relative weight of test

material treated-groups / tumor relative
weight of control) } x 100, * : p<0.05
compared to that of Control, #**x :@ p<0.01
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compared to that of Control, # : p<0.05
compared to that of Doxo, ## : ‘p<0.01
compared to that of Doxo, $ : p<005
compared to that of BJDC, $$ : p<0.01

compared to that of BJDC

Doxo T A=
51.97+17.14%9] FiF=d g A% o
A&S Yehidded, BJDC dAAE
28.93:19.96% ¢ A &o) TEHYT. It
H Mix50 TAAME 68.86+13.96%<
FZ) e JAgol A= Doxo T
o ¥ F/tE JAEE Yehldey &
AL AAFHA gska, BJDC T v &
e ey °“‘(p<001) AA& F7t

7b QAFHJG. =T Mixl00 FAAE
78.2416.35%¢ o Xﬂ o] #&As]o] Doxo
= %2 BJDC o ¥ {F9YA Ue

(p<0.01) i F ol ik JASY F7}
7} /1A H A (Table 7).

7. 32 xAMHe H5}

1) &dxel ¥t

Fg¢ AHL dZ2F, Doxo ¢, BJDC
T, Mix50 &, Mix100 TN ZzZ
5303.42+528.88, 2237.39+517.17,
4555.27+1011.62, 1499.56+247.67,
947.67+91.47Tmm 2.2 #Z 5 o] Doxo Tl
= EzId "l F948 A=(p<00l) F
& A FAVE AFFHAJ oY, B]JDC +
AN dzad va gid T AL
Yetigley fFo8e IFZHA LUt
a3y Mixb0 #dME dE2E, Doxo &,
BJDC T Hl&) #93(p<0.0l) FF Al
ey BAE

UER e, Mixl00 ol
AE Mix50 Zo B3 24" FFAHS

UE ™ 9232 Doxo Z, BJDC ¢l #]
] o 3Hp<0.0l) ¢ HFHo #HLE Y
el 1 cH(Table 8).

2) &x™o oist A& M2

Doxo  ToAE o 274 u) 3j
57.35t11.97%< % AAH) Uit 43 o
A&S Yoy, BJDC LoAE

- 12.86+2257%9 A&l FEHAUD T

H Mix50 TAME 71.33:649%2 F%
AHe A Aol A= BJDC &
% Doxo wol Hl& F94 UA=(p<0.05,
p<00l) JALge F7h BEHULH,
Mix100 FAE 82.05:1.84%2 < A& o]
#2509 Doxo ¥ 2 BJDC #ol HI3]
94 AE(P<0.01) TF AF i JA
&9 F7H7F A H A H(Table 8).

Table 8. Changes of tumor volume and
inhibition rate after doxorubicin,
Bojungikkeehapdaechilkitang and
their concomitant treatment in
3LL-implanted Mouse Model

Group 1D Tumor volume(ud)® Inhibition rate(%)"
Control  5303.42+528.88 Not Calculated
Doxo  2237.394517.17"  57.35:11.97

BJDC  455527+101162%  1286+2257"
Mix50 14995624767 17133:6.49"%
Mix100  947.67+91.47"*%  8205+1 84"

Values are Mean+SD (mi or %), a) : Wet
tumor volume(mr) = 1/2xaxb® [a : long axis
(mm) ; b: short axis(mm)], b) : Inhibition rate
(%) = {1- (tumor wet volume of test
material treated-groups / tumor wet volume
of control) } x 100, * : p<0.05 compared to
that of Control, =** : p<0.01 compared to
that of Control, # @ p<0.05 compared to that
of Doxo, ## : p<0.0l compared to that of
Doxo, $ : p<0.05 compared to that of BJDC,
$$ : p<0.01 compared to that of BJDC
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p<0.05) ¥IAFF9 F7/E YUEHUAG

8. =HiE ol HiE (Table 9).

% W¥F £= Y2 T, Doxo &, BJDC
#, Mix50 o, Mix100 94 ZZ Table 9. Changes of blood total WBC and
520+0.84x10°,  2.40+1.14x10°, 6.20+1.30 lymphocyte numbers  after doxoru-
##=o], DoxoTolMEe ET Hl 3LL-implanted Mouse Mode!
oA A=(p<0.05) ZAE JERE Wb, Total WBC Lymphocyte
BIDC oA &= dzTd vd) S + Group ID number® number®
Ag veileon a4 ABAAN ¥ Conrol  520:084 13.80£2.39
XL Doxo ol HIEHANE FA48 A= poxo 240114 9.00+1.58"
(p<0.0D) % WFT 59 2718 YUY e 6204130 2220:356™
o Y MixB0 Tellde tEE,  Mixs0 8002007 20.80+1.48"
Doxo &, BJDC o Hl& Zrz K94 Mixl00 108041795  2820+1.92"#3

A =(p<0.05, p<0.01, p<0.05) WY %9
Z712 JeEgles, Mixl00 FAAME
927, Doxo ¢, BJDC Tol #l&] folAd
AE=(p<0.01) BT F771 AR =HA
}(Table 9).

9. ool Hst
CEREE 49 wd Ed3e dTe
=4 =T, Doxo T, BJDC T, Mix50
, Mix100 TlA  ZZ 13.80£2.39,
00158, 22.20+3.56, 20.80%1.48,
28.20£1.92/mre.2 & =jo] Doxo oA
el vl 94 AE=(p<0.05) T
£ JEdd ey BJDC FAAME dix
2 Doxo o ¥l F94 U=
(p<0.0D) F3AT+9 F7HE YEhATH
3 Mixs0 TNAE =T 2 Doxo &
of w3 Z#Zt F94 A= (<00l Y3+
o Z771 AR HJLY B]DC FHE
SAME £XE JEUYT, EF Mixl00
ZoAAE ET, Doxo &, BJDC Tl H]
 Z+zE feold Ade=(p<0.01, p<0.01,

HJOW

©

b B

Values are Mean+SD
a) : Total white blood cell number,
x10¥mm® b) : Number of lymphocytes in

Imm® of blood smear samples, * @ p<0.05
compared to that of Control, #**x @ p<0.01
compared to that of Control, # @ p<0.05
compared to that of Doxo, ## . p<0.01
compared to that of Doxo, $ p<0.05
compared to that of BJDC, $$ : p<0.01

compared to that of BJDC

N. % %

FEe AA) A el gAY o
87 god AezAd M F33

Agx HYyger'? Aageze 94
2 A FAAR R, ststadel Q)
T15toj 93%’9.@ sol evt 2 147}

go] oF Faeh BAgo]

ol2ld ¥YXNE F Jgsgany
AEA AT degoz zgse A
veh BAZARA S4& et

& ¢
o] o}
o o
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2] 7} 54 FRAEo] LTASHA 5“:}25)
FLAZ 7t FEYSA AFEHIT 9

doxorubicin GA] A& 4 E3 HI %
A (cardiotoxicity) S UYEN® 1 gad
o= B3l doxorubicin® YA
Abgo] =3 AstE 1 vt ek 1 "}

ol oA Bk RRMEM, R
M, BinAEE 2 RERE 55 952 3
< BRIERSTAREE, (THRBM, EmiEE, HE
R, sRERgUEStE &y, 28 o F
7HA MRS A ARR S BB
oz a%d £ dem oF HKiERE
Wrkol heted BP9 e “BIEARE
e st BKIEY Byoz BHe e
WS sk

CREEE) YAAE 18 2, %%
skl &Kol AW Mo MHE=2 §l
ot} st FEY AR HFRREBI
=R, B, W, BT, M, BE, /%
=, Ak KEREBES m3td ALdde
g o] WihRRGKELREBES (EEWE)
o BRI vlastd 2 Aol it
GH THRR, INAEE, KET Aol e F
AbgE Ao R X5 KRIEHEMBS
2 gol 2&HUSE ¢ & UTh

Lewis lung carcinoma cell line(3LL)<
C57BL/6 vl-¢-ZdlA fFajg HINEFE
g ALl T3 GE FUIRY oy &
GA 2L Aoz &EA Aew FeAl
FEH7te]  F=2  oj&FHI e,
doxorubicin& 3LL cell line®] th3s] In

- He Aoz gEFH T AEY

Vitro Aoz vu3d & 4% dAgd
2 UygE Rez g4 9o

B ATFdME ud & 24394 &
77} doxorubicin &% FATN A A H
Aoy, HHhREREXCRE FATAAE
ujopgt A4 oA R AAAY Hih R
BAEXERE AAE LLA ta) ¥ 3
dEHE YEE Aoz #FIHAY
H doxorubicin® #HFHERSKLRE F
EES HE MY Fes ¥R AT
HARRAKELRE 2 3
© 2 doxorubiciné] 3
A Z7tEE Aoz #AFFHo) 3LLY o)
HHRRREAEERE 3587 doxorubicin
o] M2 As EHE HEH= Ro=E 4
ztd .

YrRtH o2 Fokol A Nl A

Ir

N

‘1-40-?(-'

.

;0

ot

B

)
Ho
Lo

&

°

ML S R

A
T
}‘

o5

agu?

B A7 A3 FE o F AT A
ZA7F hZTH doxorubicin 5 F
TAA #AZHAoH, ojet FA T
, B4 2 822 270 AFHA
azy o)gqe AT 2 AT F=0
HPRERERALRE F2E FATdAE
=T 2 doxorubicin &% Foj Fo) n)
B BAH #HFRREALRE FEEO
FTEANELY o] g zPgHE AF
Za g LS AAAIE Ao #
ZFEAS =2 As I F 9A #wiha
REXLRE FE€ F9dd d3A F7
o] 2] of
e AF A7 JAHE Reg A%E
Aok, Doxorubicin® #HFRRAKXLEE

PN _&O{N
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F25 38 FoATdME o2 AF A EF ¥ dHg7Y vt 2YEHAG 2
B AR HHAFY w8 R JATEEC] HY HPERKAKERERE FEE FAT

HE3 WPRREALRE FE329 £
EHCE APHA

3LL  AEE oA  AYPFEA
doxorubicin®] &&= ojm A d#A ¢
=9¥? 2 249 H% doxorubicing ©
5 53 Ag97e gizTd uE F¢
F%9 727t 2gYdHo] oA
By dXHAD 234 @WhEEE
KERE FAZdNE 24 A4 2 5%
Eg olEo i e A &AM gz
T3 FASGRAY 22 E4E YERY
WHhaERAKERE AAL 3LL o4 b}
G2 FAFIARE A9 YEWA Fe
Ao 2 #FHAY. &H doxorubicin #f
FRESAERE FEES BUE A
2% #HE A WhEEREALERE
EE9 £ qEHOT FTY FTHY AR
o] Fo4 A TAHI ZZhe] AAE
T3 94 JA FtEE R #EH
ol mdolA HrRaERESKLR
% —’;‘-%%3’4 doxorubicin°] Az AEd

oz 4Zag.

A =

gy oz °J°] -‘-ZH%} 3¢ & 9¥
T % 49T Fv L ZAHE Re
z o484 9ed9® =3 doxorubicin
2 A A5 A dF @A3 FiH
t Aoz @A 4o® doxorubicin®
AEAHE FF7] 4 =¥o) 5o

ICR w524 A=A % 4G

t A9 A% 8<10%m, 4R %’—%oﬂ
= 60x100/mes A Yo, B A3
P =) S KO RuEs %A}z‘s}ﬂl

doxorubicin ©5 FATNME AT o

Y

Me F4E o]A% BE RN gxT
o "3 F4 e WIEF 2 dFe
7 BEE WRRESKERE AA
7t Y olde mE Y A4S T
ZAIE A2 #EHJeH, F
doxorubicin®} & FoFME Fo
HhPRACTKELRE F2E 8% o4&4
2 F g 2 A7 FUUF B3
ot WY HPAFo
Aoz #EAHJYT @A
doxorubicin# WFBERAEALRES] BE
< AU s aFHE 29T Re=
71 = At
ojte ATAHE
FEAERE

o ol

U
gl
o

o] doxorubicin®l
A@EE=

ZTE 2R WhiE

AAY FgaaeE
2o Aoz FHRY WHARAAL
R 2559 Eqz @y Zao] 7
AHUon WHIF fo Frie} T W
7t 37 Ao} doxorubicindl
E*é% ARANNE Ao

iuﬂﬂﬁq
Nz 294 S5 A
d%xu MEel we We ol
gotAel RAePas @A FdaR
352 U & 9e Aoz 4484

_._.
10 2

V. &

BRERAALRE

Ftades Bt
831 doxorubicin®} WhARAE A LRSS

WEEAE FF] s dEIHA F
¥l #HH(SLL, Lewis lung carcinoma)®l
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T3 Hrltstd ted 22 2
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CIC, ICs 2 ICe2 MTT ¥Hieg &4
3 A3 doxorubicin® 3LL Al EF
giste] Z& #§ oA E3E e
Ao, HFRARERERAE Adc “\
o3t IS A EFHE JEUeH,
£ AIFMe ?@*ﬁ%Akt%#ﬁJ
£ gEHor FY LKL FIX
AA A sk

FHMEFE oA Z vlg-=
A, TAF B ARMHAFLE 47120
< A9 33 doxorubicin FTFAME
dxao B8 F94 AA FaHAL,
HFRREALRE FATAAE dx
2 doxorubicin Fojitel HF {9
QA F7tE Ao, HE BT
HHPRASKEREYS €% 9&3
o2 Fo4 A F/HAG

GAESF o)A & offAY JA FA
| R AFTdA #REHJoY, o)
S YEvs 589 & 2 A=
HE BT, HPRERAAERE F
T, doxorubicin & L2 HA
Row, 53] WL FATAA=
¢ WHRREGAERE
& oz AZLHJUL
UMEFE oA 7 wlLA EdoA
Z¢Y F%F % AHL doxorubicin 49
A dxTd vl foy- A F
2HYR FTF dALL FHHALY,
WHhERAKXLRE FATAAE gz
T3 FARRE £AE eyt @R
He XIZANE HPREAAGAELRE
FEE £ Jd&EHoz oA e

2 o oot
32 o nSL

EEER

i oox R

[+3

LA < A | G )

o

EHRE In Vitro B In Vivo &

FEEY &%

¢ 3% 2 ARY gas o5 o
@ At 2RER,
L METES 9RTEd AS

doxorubicin XA E thETe] H]
3 U Qe FAL BEY W, W
PRAEALERSE FATANE dET
2 doxorubicin T vl {44
e F7h AFAAG. EF B A
HTANE WRREAGALRE FFE
9 §% JEHOZ FIH AL F
Y749 YATr 7 BRRY
o
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