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Experimental Studies on the Anti-tumor and the
Immunomodulatory Effects of Jiaweicitaowan (il A 2548k L)

Young-Soo Jeon, Bum-Sang Shim, Seung-Hoon Choi, Kyoo-Sook Ahn

Dept. of Oriental Pathology, College of Oriental Medicine, Kyung Hee University, Seoul, Korea

This experimental study was carried out to evaluate the anti-tumor and the immunomodulatory effects
of Jiaweicitaowan(fiizR Mk H) against cancer. The in vitro anti-tumor effects were evaluated by MTT
assay. The cytotoxicity, extension of survival days, the effect of inhibition solid tumor which was induced
sarcoma 180, and the changes of body weight were evaluated for in vivo effects of anti-tumor. To
evaluate the immunomodulatory effects of Jiawei- citaowan(fiF#&#k H1.), delayed type hypersensitivity,
hemagglutinin, hemolysin titers for humoral immune response, rosette forming cells for cell-mediated
immune response, natural killer cell activity, proliferation of lymphocyte, productivty of Interleukin-2,

and carbon clearance were measured with methotrexate treated mice.

The results were as follows;

1. In the case of existence ability of tumor cell, IC50 had an anti-tumor ativity resulted 2.52mg/m! to
SNU-C4, 0.41mg/ml to SNU-396, resulted to 0.09ag/m!SNU-1.

2. The groups of Jiaweicitaowan(JIA Z&Hk A1) 10mg/kg, 20mg/kg had no body weight loss. reduction in
intake of water and feed, so these had no toxicity.

3. In the case of the effect of extention of existence, the group of 20mg/kg Jiaweicitaowan(fnk 2k
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) extract treated group was showed 250% in ILS.

4. The effect of inhibition solid tumor was significantly decreased in both 10mg/kg, 20mg/kg of

Jiaweicitaowan(fiizk Z#k H1) extract treated groups as compared with control group.

. The groups of 10mg/kg, 20mg/kg Jiaweicitaowan(fMKEMk L) had significant effect of body weight

change compared to control group.

. Delayed type hypersensitivity was not significant in both Jiaweicitaowan(fisk ZHkHL) extract

treated groups as compared with control group.

. Hemagglutinin and Hemolysin titers were significantly increased by dose-dependent. so these results

showed that the humoral immume respose was activated.

. For the effect of rosette formimg cells was not significant in both Naweicitaowan(u 244k 1)
extract treated groups as compared with control group.

. Natural killer cell activity was significantly increased in both Jiaweicitaowan(Ansk ZHk L) extract
treated groups as compared with control group in the ratio of 100:1, 50:1 of effector and target cells,
but in the ratio of 10:1, the Jiaweicitaowan(fisk 28k 11) extract treated groups were not significant.

10. The proliferation of lymphocyte and productivty of Interleukin-2 were significantly increased by

dose-dependent in both [0mg/kg, 20mg/kg of Jiaweicitaowan(JIREHHk 1) extract treated groups as

compared with control group.

11. In the phagocytic effect, the 20mg/kg of Jiaweicitaowan(iARZEHk F) extract treated group showed

the increasing effect with significance as compared with control group.

According to the results, we can suggest that Jiaweicitaowan(fJ1Z&#k 1) has the antitumor and the

immunomodulatory effects.
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1) Bee BN

Mk EEH, SH 48, 90g2 ztzt 5,000m
round flaskol] 21 3,000m 9} EiZAKE 715+
BHBS FAS T, A MARET FH K8
3 J8 S rotary evaporator2 BEBHET &
FEELRA A NIRER L SR 7] 2 27.675g(0K
58:30.75%)8 o] w2 EAsA
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ool AHE-3 Ml E S REREEE W2
Y A5 HuEsdl miES e SNU-CACKEG R
MieER), A&l 71 HiEsol mES e
W& SNU-396(FF ¥ #iatk) ot mREE7L ot
23 v ad HUEH REite] A SNU-
(B % i€ AHestl o

@ MTT ek
FREURTELI) SNU-C4, SNU-396, SNU-1 #f

E X 10%ells/m 2 FHET ohF, 96 well X
W oM B ¥ #E MR (Falcon, U.S.A.9
penicillin(100units/m!), streptomycin(100ug/ml),
10% 2 B4 5.1 5 (fetal bovine serum;FBS)e] &
o1l RPMI-1640 4l 5% 1804l 204
o] BHS $AT e BES Az BRE
2 Bmg/ml 2 ARG F 2008 MEBAIAA AL
B35t .20, 96 well FAMIMEEENRAN T 2
Aol 0.22/m2) syringe filter2 gB3 A&
At

o] % 3~4Uzt 37T, 5% CO,2| #EHAA
HEHSIAA Ml B RES EERRE
0% FAZ BEIAC

o] MR 42 HE well] MiEE]
23 BT ¥, #HHEE AAR L Z well
of 204l 2] MTT solution(Smg/ml in phosphate
buffered saline : PBS)(Sigma, USA)ol] ¥ 12 37T,
5% 00,2 HHBAN 3A17 HRART. 1 F
1004 9] 0.04M HCl(in propan-2-ol)& ¥ o] MTT
R RSt 70 F8 A9 formazan %55
€ 59 F 308 <ol 540mmol A o RAE
(optical density)E ELISA reader(BioTec, EL312e,
USA)E o) 3t} WA ol B% kK
02 630mE o] &3t

of B EE MTT7 #Heol < &
formazan(bile)2. 2 48 &< Jehdg, o
Al & welle]] 24 8= B E(viable celis)9} v
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OD540(3 % 540an ol A 2] optical density)gh2
Fotod 9] Aol o she] HEEL(100% £ 7
F) 39 OD540 gholl He BLHR 32 Hilt
) o] BHES MmN va Y KR
o Mg EFE WDt gholdt. 50% il
BB (inhibitory concentration : IC50)= ©) %%
B 50%7t =& she B BER EESH
o, o] IC50 Fto] 0.23mg/ml o] 2.2 JE}
o el AN = BUiEE el SAA Y vl ok
g Aoz st

(2) kel e

FUHERRS T8 AFAA wES 10ng/kg,
20mglkg A} S W Fiko] FYHA &5
< AT £, AFA 100 E 1ZCR 3o B
FREE, TOBkFEHkIL 9 7) 2(Sample $EEE) 10mg/
kg, 20mgikg F-AT L2 ¥R, Z 47
BREZ JEstd BE lyn KEKE Mg
3 ¥ sample RS 10mg/kg, 20mg/kg 2 1Y
18] 1093 d4o2 ®ofmach HEH
de &L ¢ £HEHAKE ENLRESAY

(3) In vivo HEEBHR

O £=HFAHS HE

ZE 8 National Cancer Institute(NCD2] EEH
&0 E3te] HFHE HEE, sample 10ng/kg,
20mglkg RS2 242} 10912y Y3, L-
1210cell S 3 opa]l 9 0.1ml (2.0%
105cells/mouse)®d EREA) FHAET ¥ 24412
F5E RS 10mg/kg, 20mglkg® 1Y 13 A
£08 HMOFAIAM ERS LD £F
Bim#(increase of life span : ILS%)& T34

T
ILS (%) = x 100

T : Mean survival days of the sample group

C : Mean survival days of the control group

o s T2 Fo £HAWKE £O
HAA

@ lEEREHH S e

% [B] National Cancer Institwte(NC1)9] HEH
&) 3] YA E HREE, sample 10mg/kg,
20mglkg o2 247} 10vtE]q Y¥ 3,
Sarcoma-180 i A#ES 3 vielF 0.2ml(4.0
X 10%¢cells/mouse)¥] & A% HELR AT
H 24N ZRH 1043 s 19 18] 4%
O 2 IOHLE s, Sarcoma-180 cell #8] 3
I5YA BOEAIA BRES fistd 2 B8 S
#ES 1 JEE KA H FE (tumor growth
inhibition rate : TIR %)& AlAHs}¢dt}.

C-T
TIR(%):T X 100

T : Mean tumor weight of the sample group
C : Mean tumor weight of the control group

@ HE] A%

AHE # BB} sample 10ng/kg, 20mglkg
Ro 2 74z} 100t2]d U3, Sarcoma-180
cell B < & o8&l Z 0.2m (4.0%x 10°
cells/mouse)d & AZ BB AT & 244)
L EHEH 093 BES (Y 18] dEea K
#8311, Sarcoma-180cell 8 T 15Y A
SN A ERES #Hie F BUES A3
A7 el BES fiEstich

3) it HE

AF 1002 & 1322 stod HHREE, sample
BARo 2 Yrden, ZF Yo ##ES #
E3H sample lg/iml & HiFKZ HEST £
sample $EE &= 10ng/kg, 20mglkg ¥ 1Y 13]
1042 A&o2 ROsisiAA BEML, B
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4) BEO| et WEs

(1) @l &

A7 100t 8 1722 & HEED
sample 10mg/kg, 20mg/kg HAFSZ WHFAL
o}, 2t BF o) BES AEste sample lg/ml &
EKIBAKE Mgt 19 13] 219 9&5e 2
gofmsgc HRide 2L ¢ £HE
kS ®ORmstyt.

(2) #fi/E 55.64.69)

RS2+ f¥ FRMEK(Alsever sheep red
blood cell, KOREA MEDIA CORP.)E Al&31o
4coA BEsl3, BE IFY olug AT A
43ttt

(3) ﬁ{ﬁ‘? 65,64,65)

B L EEAEAKE 19 13] 2143 &0
T T HEE sample #REY] Bkl
5% 108cells/ml 9] iBEE 2 #HFEFHR MK FHH 0.2
mlE Fhtete] BgARTH

(4) hEBREET F8 29

REBEERT BB B 2190 g0k
RY ¥ HEHED sample § R
methotrexate( &3] EEH M o) ER, §5+%%3))
log/lkg S 19 13] 443 BOR B3I REH
S ETAIZ G

(5) EER BRUTHES BF 36.38.65.67.71)
SBIERY Bk M (delayed type hypersensitivity
: DTH)9] #i%E-& Mitsuoka 9] Fikol ulet
BIEA 7] 49 Fofl 2x10%ells/ml E FHEE

¥ FRIMER SHH 0.05mS ARER BIER
o E4fst T, 24N 2ko] AAF b RERIEEE
REEHRES Adatact. BHRiER BEe 4
AZ ether2 7Y A #EEA 7) 11, digimatic
caliper(Mitutoyo, Co. Tokyo, Japan)& At-8-3t<]
EAREKES FAE 001m7tA HE St
o EERIEE $AY Aol & AT

(6) #m ¥ miEel HEt

B PRiEE R 7t ¢ 43§ ether2 7}
W fEsle] sl go] nyst 138 EH
i (syrintube, BAE LEANA o Iml FRMF

£ 5ml 4 plastic tube(Falcon, No.2058, Oxford,
CA., USA) &7 & 1A ZHEt Z2FA W
Ay e o BEY K-S 53
AL T ELHRS 2,000pmel A 3083
BOSHAA LHEe miFS e wbed] A3
Atk o] MmiFEE 56T 3083 FEHMLAIY
¥ Rk RERE) KRR FhRES Al
o AM&-3tt

FRILER 5 MEE) Mol #Hig=2 AH8E R
®Reol MFEE 471 22 FEo 2 FHEsto
FENLIA &GS Fd 2 A3

(7) F*Rinpk FEFE| BE 27.57.58.66.6872)

MEEARAER] e R E (hemagglutinin
titen) 8 WESH] Asked A LEAA R
& Mm-S SHEstd & iMmiFS 56TAA 30
7t £&A7) 1 microtitration plate(Limbro
chemical Co., Conn., U.S.A.)2] Z} wellol] #ECES
5218 & 58 7% (phosphate buffered saline : PBS. pH
72)2.2 2v} RIIFHRED MmiF 25 0.5% i
EFRMER BHH S0y 7tete & A o
& 37T, 5% COFEHEBZUANA 18A17 HES
T FRmEkEERES FAREIF LA, K
Bt S 4ol miFel RAMBERE &
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BERES WEA

(8) M BMFES B 275758666872

$EFEF R MERA] o3 & M FE{E(hemolysin titer)
£ fzestr] st 9le] Koz EEAMY @
752 microtitration plate2] Z} wellol] PBSZ 24}
FHIMHES M5 25u9) 0.5% MR MR 138
H S0 7H T 7} wellell EiERZ A Sul M
B A E7 S mFE 2544 7hste & RAES
31 37C 5% CO, B/ AA 1A T 1
T T HEERMEKIT SR HhE DoTle &
AMRERE BOEEE HESIAS

(9) ERthiEsERS %M

#gimol B¢ AHE BHRER BIAY F
BERE alcoholZ HAF| #Afdt HMEHICE
MBS M o2 g T MiiEs =
A=A AAFLIAA A7ME E2 FHHK
RPMI-16402.2 st ch #HE MBS
cell dissociation sieve-tissue grinder Kit(Sigma
USA)E 27 o7 & HHEFS AAS
RPMI-16402. 2 23] pssteloh

O F R #KiEAKZA hypotonic shockE
deoA FmERE I3 F 108] 9 Hank’s
balanced salt solution(HBSS : Gibco, NO. 310-
4020) 0.2 23] ##esla oAl RPMI-164020 2
13 pe#ed %, 10% 4 B4 510 iF(fetal bovine
serum : FBS)o] HNE RPMI-164085 ol fafg
WHERE AFFAA

(10) Rosette Fpiflfngel B 53.54.66)
Rosette i Al (rosette forming cells : RFC)
o] #li5E-& Bach68) 52| Fikel F3td #lzEst
Hom, BoOkkd BEMAREFERS |
107cells/m o] BEER TG 23 3x 10%ells/
mlo] BE S FES EEROBKIFERS 1275

mn plastic tube(Falcon No.2058, Oxford, CA.,
US.A)dl Z4zt 05m B3 BASH &mis
#3532 980 rpmoll A SET FAEE AL T4
T WKiEol A 302t fLiE ¥ HBSS Im & 7}
AN MRS AFRA oS, AiREERS
i1 Bk & B4R (American Optica Buffalo, N.Y.,
US.A)S o % g Ho] ma| 1 45015FZ &
HBE St

Mg iac) MmERMIKI 47kl 2&E
73 $-E rosetteZ MR A Sle] 106 Mg
103 rosette TERHIRREE BEEsA T

(11) BRBEHEE| &R IE 7916566263

@ fedhiile 2 ZHAERS] ffE

9o} BB HEE o8l XS MRS 1
B AlSstn, AT REER
ERS ENMlle BEMBKREITIAN £4
wo Mz S YAC-1 #REEE #E(TIB-160)S
ALE-Stg T Bl e & B BRECAM 10%
FBS7} #inE RPMI 1640 #5302 448 3%
A flEstd o

@ MfFEEe] #E

i) BXHE

BB FER-S Promegaiite] Cytotox 96TM
Non-radioactive Cyto- toxicity Assay KITE o] &
st} o] KITE 53Cr assay S fABsle Hik
o2 Miwe] BEEE L EH & lactate
dehydrogenase(©} 3} LDHE} & $h7} B R IE
o] B2 BoAlo formazan #5S AASHE
i, °] € ELISA #57] & o] &3t Wi
RSl HE@IONm)O Z BHREES fiEde s
A ERE Mieel #E WEste Relth

o] A& o] &8t cell-mediated cytotoxicity S

AEY 7 Ao
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i) BfHE welle] Haff

SERS BHE welle TAE, ol& BES
wEcsty) 18 Roldh B well 12 HEHIHINE
o} LDH HARMLES Jehlle Aoz H#H
o] FEAMIRG 100 o} 3 100 2 T4 8H
3, $HE well 2= B9 LDH AR
& Jehdie Aoz e Za9die 100
o} i 100 2 FA 3 on s3] By
458 Aol 20429 lysis solution((BRAR)S &
hustgich BB well 32 {EBHMMe] LDH B
BEES Jebd Ao BiEgel fEEdie
1004 9} Brith 100p 2 FA S T, BB well 4
T BRIENS HNste S she Y] S
o g ;mEE Y] A% A o2 K5l 200
w9} ERRER(0X) 20 2 T3 T B
well 5+ #32] background2 A £23b{A 1f1F5o)
1} phenol redol]l 7]¢1g LDHO] #EENES FH%E
7] Q1% Ao 2 g 200w 2 FAEIATH

iii) BI5E g

NK &Rl MinsHaE HiES YAC- 14
e EHMEIE o] &34, 10% FBS7} Hme
BAEEM SX 10%ells/ml ] #EEZ A28},
96 well A HusE AR (U-bottom plate)ol} 100
plivelld ER % 3, fedhkiie <t Rk el
7t 100:1, 50:1, 10:10] =2, 10% FBS7} #
e BAsEHol Ztz 5x 10%ells/ml, 2.5 X
108cells/ml, 5X 105cells/mi9] BEZ F%cY M
Bl 100 & Skt AF H37} 2000
Iwello] 1% & 3} t}.

HER well 2 912| Fgkol 23] #ffstgl o,
a3 A RIS AR S 1,100rpmoll A] 4
B ELTEAY T 4NTER 3T, 5%
CO, HF Aol A st =8 #HHTET 45
) B8 well 20 1004 10419) EREEH
(x10)& &Mzt o} ##&Eo] € 9 377,

1,100rpmoi| A 487F Eo 88k, A2-E 96
well plate(Flat-bottom plate)of] @& 50u &
2 3 JUE buffer 12m& EH BALH ol
BEARES UE F, 7 welle] 5044 ¥ 1
Hifol A 3083 #HHESAG. olg FFulF
TY2 WS Adetdc} HEE S0uo F1L
T (stop solution)Z Z} wellol] & & F43
2 AFE AAsE3, 1A ojuel] 490nmefl A
RAEEE HEstdct HES Wi FEH0
fo LDH H#kikdigt, fEBI¥RA LDH A ARKUE
2ol £1he] backgroundgt-S # o, fZHY4EMR
LDH ARt A 3 figegts gt

I ¥ oo ol oete Ml HERES
e sk ot

(A-B)-C %

D.C 100

%Cytotoxicity =

A JiEESY B - culture medium background

B : Effect cell spontancous LDH release - culture medium
background

C : Target cell spontaneous LDH release - culture medium
background

D : Target cell maximum LDH release - volume correction

control

(12) #EmigzE Az 5570

A9 FELZ FHEY BEBHERE 1x10°
cells/m o] BER FEEI A, T-Hils HHoH
FEHYH QA Concanavalin-A(Sigma, U.S.A)Z
10pd/mi e} BEZ HN38aL, 96 well microplate
off 100uliwell B 4#k3 & 37C 5% CO, ¥
M 7241 gE S b ks S RS
t}. [3H}-thymidine(New England Nuclear, Boston
MA, US.A)E Z} welld 1pCi 4 7}3te] 184
T FS e EESACT I EBhHRIKE
#3+(SKATRON, Skatron instrument, Norway)=
glass fiber filterAtol] JkkEE F o] & FHiBA
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#4RA1Z) 9 counting vialol go] 5mi2] cocktail
%#i(5g ppo., 250mg popop< toluene 11 o =
Aoz gAY F EALGE MERY B
counter(Beckman, LS 3801, U.S.A.)oj A DNA%
BB FEA Y [3H]-thymidineft & counter per
minute(cpm) 2.2 I3}, FHT MEHZ 3t
i

(13) Interleukin-2 #4&#e #E 3031

RBERARST Y2 E BFEA A B L
o2, felEMEE 10% FBS-RPMI 1640 %
o 5% 105cells/mi2] BE 2 FESa, 7]
Concanavalin-AS 100yg/ml Q) BEZ RN &+
37T, 5% CO, oA 24X 5t 242 5
3 3 Lo LRES KEA
Interleukin-2(°] 3} IL-2)9] 4 fEfee REstY
=3
A [L-29] fizE-S Intertest-2X Kit(Genzyme,
USA)E o] 83t #lE3tth. Intertest-2X Kit
+ mouse IL-2 #I5EA ELISA Kit2A EAE
BERERES ol 4% HIEHEL R 4500me] &
EolA BLE S HIESH REHRSZ T
HE e L2 88 HEE 5 e Hkelth

96 well plate®] z} wellol] sample2 1004
SHEn GAE DA 37Tl 4083 5
#FatAch Welle] qAE AASRLT ®#kH
buffer2 4¥ ¥E# % plaes EBIKE Txn
z} wellel] biotinylated polyclonal anti-mouse IL-2
g 10044 Spkste] A G2 @& F 37
Toll A 4083t #EUT 1 F welle] XFE
S AASD seleA buffer2 4 pis
plate S &BHKE Tl Zt wello)] sueptoavidin-
peroxidase & 100 ¥ 5r#k3te] oA €72 €
& F 37CAA 2587 #HFAT Al well
o] REEEHS AAS %A buffer2 49
Mt ¥ plates HHKE Teln Zh wello) 3

HE 1004 SiRdte] Al @2 92 F
FioA 1087 g

TAl Zh wellol]l {3 1LiE# S 10044 FERE
% ELISA #13H#(Emax precision microplate

* reader, Molecular devices, U.S.A)Z # £ 450nm

oA RAEE RIESHATH

(14) Carbon clearancedl 28t A&
& BT 1.27,29)

MBAE R AAEREY B Biozzi 59 A
ol olatd AFH ) B#ikoll carbon 16mg i
Graba 13, 5% Fol BEAA 254 fH-E
micropipette 2 {3 3}3L 0.1% Na,CO, 2ml°]| &
HA A 5396568 5 (Spectrophotometer, U-2000,
Hitachi, Japan)& Al43ta] #HE 675nmo A #
AER RFBREES fiEsI o, ARER
Ke ol 9] ol o5t Hiadoh

log C, - log,

Phagocytic index K =
gocy T, T

1 A1Zt Tio A 2] sample M#+ 2] carbon B
: A1 ZF T20) A} o} sample fi#Hrel carbon i@
LR RIS
: wpA 2 R R

=~ 0 0

. B BR Rk i

1. #EMAER 47FHEO] Ot BR

Tmek AL o 7] 2(sample)7} SNU-CA(K 5
7% HifEtk), SNU-396(fF 5 #futk) ¥ SNU-
(B Mlkk)e i vlAe 9&FS MTT
BREES T3t BFG HR SNU-C4, SNU-
396 2 SNU-19| th& IC50 (50% #iiliseE)e)
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Table L. IC50 of Jiaweicitaowan(fiFk Zkk 1) on
SNU-C4, SNU-396 and SNU-1

Groups IC.? (mg/ml)
Groups SNU-C4 SNU-396 SNU-1
Sample 2.52 041 0.09

a) : IC% = 50% Inhibitory Concentration
Sample : Group of Jiaweicitaowan(Jk 2tk A)
administered.

ghol sample #y BB A = Zb2t 2.52mg/mi, 0.41
ngiml B 0.09mg/ml 0 2 JEVGTHTable 1).

2. SRR

SampleS {BO 2 HAP S WO FEHEES
Lol 87} A&l 25g AFo] AFA A 10ng/kg,
20mglkg 9] Sampled HET HHH 2 4HE
HKE B HBE oM BEMMLE
B}

109 7te] B F A& T47H-S sample
BB 29 2~3g BEET/ 2oy,
ol & A& Binstel 18UA o= 2g BES #
#Emt Gebgth 22 HiR HRES 18Y
Hol 3g EEe] HERME 2

o] Mt B ¢ X BMES HEEHA v
& A& 74 3mi/H, lg/B R FA2dHG
ol F A& simste] 18A & 23] fEHE

Riol 2¢/8 K Edte EAE BT

wheba] fIRkEERRAL 10ng/kg, 20mglkg $FE
E #Hitol FHHA @2 AT F AN
(Table II).

3. £HHMERN het R

L-1210 cell& BRIEAo] BAES AH ] &%
ke ARAEKE RRET HERH FHE
#HEE 1525+1.218 9 6 Bl5he], sample 3
RBEe] FTHEHF B 10ng/kg FHRAA
40.72+1.128, 20mg/kg $ERE A 53.38+0.89
B E HEEd vt #\mstg o FERE
< 0.001)0] FxE¥ A THTable III).

4. BERRIH0 CHEt BR

Sarcoma-180 cell AH S AF 2] 9E RER
of #AY H 24X TRY Z KBS 1093
AL o0 2 FrEdta Sarcoma-180 cell # 8% 15
A BEEAA BRES Hdstd 1 E8E
g st EEREIHETR.)S AL vl
AR AEWAKE RET BB 715258028
o] EERES 29 vhd, sample FREA
E 10ng/kg R BBEIA 3 1.95 0.1522.2
24.4%2) FEEREHRES A5, 20ng/kg £
B A= 1.33 0.11g0. 2 484%2 HERE

Table IL Body weight of mice treated with Jiaweicitaowan(fiisRk##k 1)

Body Weight (g)

Groups Number of Animals Dose(mg/kg) | day 7 day 18 day
10 25.1 0.152) 20.4 0.24 27.8 0.23

Control Sample 10 10 24.8 0.19 23.1 0.24 27.1 0.19
10 20 252023 229021 275033

a) : Mean +standard error.
Student’ s t-test was used as statistical method.
Control : Group of normal saline administered.
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Table III. Mean survival days of mice treated with Jiaweicitaowan(JR M), after L-1210 cells

transplantation into the peritoneal cavity

Groups Number of Animals Dose(ng/kg) Mean Survival Days ILSY(%)
10 15254+ 121a) -
ControlSample 10 40.7241.12%** 167
10 53.38+0.89*** 250

a) : Mean:standard error.
Student[Ts t-test was used as statistical method.

*kk . Statistically significant as compared with control group(p<0.001).

b) : ILS (%) (T-C)/C 100
where, T Mean survival days of the sample group.
C Mean survival days of the control group.
Control : Group of normal saline administered.

Sample : Group of Jiaweicitaowan(fiiF 2#k31) administered..

Table IV. Tumor weight of mice treted with Jiaweicitaowan(fiiR #k ) after Sarcoma-180 cells

transplantation into the left groin.

Groups Number of Animals Dose(mg/kg) Tumor Weight(g) TIRY(%)
10 2.58+0.282 -
Control Sample 10 1.9540.15 244
10 1.33 0.1 1 %% 484

a) : Mean =+ standard error.
Student s t-test was used as statistical method.

**% : Statistically significant as compared with control group( p<0.001).

b) : TIR (%) (C-T)/C 100

where, T Mean tumor weight of the sample group.
C Mean tumor weight of the control group.
Control : Group of normal saline administered.

Sample : Group of Jiaweicitaowan(Ji5k &4k ) administered.

RS B dET ¥atd FEMHEP <
0.001)°] %S ATHTable IV).

5. ssERMEo st R

Sarcoma-180 cell #E# 2 AF S 4F HIED
of EAT H 4A1T TRE 4 RS 1049
Aso0 2 Fst s Sarcoma-180 cell I 15
A BIAIA BRES fEd F BES

A3 A wES MET v, £HEREK
& A3 HEE 1Y, 15Y4 #ES 47
19.46+0.14g. 19.13+0.25¢2. 2 0.33+0.30g2]
BEZALE 2 Yo, sample HAHS
10nglkg #HLFENA 0.65+0.11g] BWERME
Bof HHEE vl et P<0.019] FEo] HE
S, 20mglkg FHEAFENA = 0.4910.12¢9]
HERME Lo HEH ¥ st P<0.052] &
FEffol #ESHAH(Table V).
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6. EEE BRURBO CHE Bk

IR EESL AL(10ng/ kg, 20mg/kg) R EFRRHK
2097 BOis ¥ BRI HEETY
B AR ES Bl wly) At ¥R
RS BEAT 49 T MEERLIRE L%
REhE R R o 244 3t0] AR F,
EEASBERERS BIREES fiEstd o
F At G ul, ] 0.19 0.02nm, sample

Table VI. Effects of Jiaweicitaowan(ha# #EHk
F.) on the delayed type hypersensitivity
(DTH) response in methotrexate-
pretreated mice at 24 hours after
challenge with SRBC

Groups  Number of Dose Footpad
Animals (mglkg)  Swelling(mm)
10 - 0.19+0.029
Controls
10 10 0.21+0.03
Sample
10 20 0.18+0.02

a) : Mean +standard error.

Student’ s t-test was used as statistical method.

Control : Group of normal saline administered.

Sample : Group of Jiaweicitaowan(JF EHk )
administered.

HRBEES 10nglkg $REEE] 0.2140.03ma, 20mg
lkg HedEEO] 0.18+0.02nn2 VIER} $FREES)
H3lo] HEBHLS 25 H0E AolE ¢ By
FHEMol BEHA & kTh(Table VI).

7. MR LR CHSE R

HERE HRETY] mERaER N &
EFEE WEstA log, gHo2 A4S 4l
EHHEEEC) 6.84+2.10, sample FFEREEL 10mg/kg
HesiEEo] 9.64+1.88, 20mg/kg HyEAREEO] 10.33+
2042 Bl ¥ et TEA STl B\
3t {§HE YER A Th(Table VII).

8. FRMIR FMEHEO CHS R

B BT mEHRmeRe] N &
MEFE REsto log, o2 AR u,
HRBo| 6924121, sample #HE-L 10mg/kg
BEEC] 9.04 112, 20mg/kg FABEL 1142+
0.892 Ao vl 3t P<0.019) FEME e
#BiE e A ch(Table VII).

Table V. Body weight of mice treated with Jiaweicitaowan(INF R ¥k ) after Sarcoma-180 cells

transplantation into the left groin.

Body Weight (g)

Groups  Number of Animals- Dose(mg/kg) I day 15 day 15-1 day
10 - 19.46+0.14a) 19.13+0.25 -0.33+£0.30

Controls Sample 10 10 19.414+0.20 20.06+0.22 0.65+0.11**
10 20 19.45+0.18 19.941+0.21 0.4910.12%

a) : Mean+standard error.
Student’ s t-test was used as statistical method.

* : Statistically significant as compared with control group(p<0.03).
** : Statistically significant as compared with control group(p<0.01).

Coutrol : Group of normal saline administered.

Sample : Group of Jiaweicitaowan(fiik 34k 3,) administered.
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Table VIL. Effects of Jiaweicitaowan(Ji& #k
H) on the hemagglutinin titer in
methotrexate-pretreated mice at 24
hours after challenge with SRBC

Groups Number of Dose Hemagglutinin
Animals (mg/kg) ( Log, titer )
10 - 6.84+2.102
Controls
10 10 9.6411.88
Sample
10 20 10.33+2.04

a) : Mean tstandard error.

Student’ s t-test was used as statistical method.

Control : Group of normal saline administered.

Sample : Group of Jiaweicitaowan(JlI& 25tk 3)
administered.

Table VIIL Effects of Jiaweicitaowan(JINF E4k L)
on the hemolysin titer in methotrexate-
pretreated mice at 24 hours after
challenge with SRBC

Groups Number of Dose Hemolysin
Animals (mglkg) ( logn titer )
10 - 6.92+121%
Controls
Sl 10 10 9.04+1.12
€
P 10 20 11.4210.89**

a) : Mean=standard error.
Student’ s t-test was used as statistical method.
** : Statistically significant as compared with control
group( p<0.01).
Control : Group of normal saline administered.
Sample : Group of Jiaweicitaowan(HiREHIL)
administered.

9. Rosette R HAIRELOI CHEr R

Q) MmFEARmER] O S FERMETH BT
7o) Gk MBS Wimshr] st B
A ¥ WERMERTL 474013 £2E B +E
Rosette XRG4 sl 106 JEEHRE 103
Rosette S MIE S HES HR, HEHC|

22.14+1.211¢] H]3tod, sample #REE-E 10ng
lkg $&EBEO] 23.08+ 1132 HEEE] |3}
ozt mimste RS R o AENS HE
A otx, 20mglhg RAFL 314241142
Uehd AEHEP<0.001 )o] g = A h.(Table
X).

Table IX. Effects of Jiaweicitaowan(HiskEhk L)
on the appearance of rosette forming
cells in methotrexate-pretreated mice at
24 hours after challenge with SRBC

Groups Number of Dose 103 RFC/
Animals (mglkg) 106 spleen cells
10 - 22.14+1.21%
Controls
10 10 2308+1.13
Sample
10 20 31424 1.14%%*

a) : Mean+standard error.

Student's t-test was used as statistical method.

Control : Group of normal saline admunistered.

Sample : Group of Jiaweicitaowan(MEEH L)
administered.

10. BAREHITEEN e ZR

BB TR BiEES vimey] fskd
YEgpHRR S} MM H7t 242 100:1, 50:1,
10:10] =& FEdd BEHRT F %
Cytotoxicity Z Pl v}, fEghiiast 59
Mmfee) w7} 100:12] 7 ¢ BHEE A< 2331
+2.44%91 ¢} v]&le] sample FEEEL 10ng/kg,
20nglkg BEBANNE 27} 36.83+5.04% 9}
43.88+6.42%% HEMIE #ME 23,
50:12) 73S #HREE 39.88+5.87%. sample 10mg
Ikg, 20mglkg BB 48.31£7.48%, 51.82+
4.12%=% Bipete @S Bdev S
AR A ggrov, 10:19] 75 FHEEE 40.62
+7.62%, sample ¥ ELEE 10mg/kg. 20mglkg & B
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Table X. Effects of Jiaweicitaowan(flik #hk L) on the natural killer cell activity at Effector/Target Cell
Ratio with 100:1, 50:1, 10:1 in methotrexate- pretreated mice

Cytotoxicity (%)

Groups  Number of Animals Dose(mg/kg) 100 - 1 50: 1 101
10 - 23.31+2.44a) 39.88+5.87 40.62+7.62
Controls Sample 10 10 36.83+5.04*  4831+7.48 50.13+9.08
10 20 43.88+6.42%*  51.82+4.12 41.64+7.42

a):Mean + standard error.
Student’s t-test was used as statistical method.

* : Statistically significant as compared with control group(p<0.05).
** + Statistically significant as compared with control group(p<0.01).

Control : Group of normal saline administered.

Sample : Group of Jiaweicitaowan(fik 4k A) administered.

Bt 2t} 50.13+9.08%9} 41.64+7.42%2 1
she S B ch(Table X).

11, HERR EAERe0 et R

A7 BSMRE Concanvalin-AZ HE; i%‘%.

¢ F 2 e vy Htd [3H]-
thymidine®] ik 2ES WESIHAD ub, #HE

Table XI. Effects of Jiaweicitaowan(JiF 2k
#.) on the Lymphocyte Transformation
in methotrexate-pretreated mice

Groups Number of  Dose Proliferation
Animals  (mg/kg) (cpm)
10 - 178.424+31.44%
Controls
10 483.44 £33.56%**
Sample
10 20 866.121-86.42%%*

a):Mean *standard error.
Student’s t-test was used as statistical method.
**k - Statistically significant as compared with
control group( p<0.001).
Control : Group of normal saline administcred.
Sample : Group of Jiaweicitaowan(fFEHs L)
administered.

£o] 178.42+31.44cpm 21 ©) v] 3], sample 10
nglkg, 20mglhg R EEEo]l Z} 7} 483.44%
33.56cpm, 866.12+86.42cpmo 2 H\hpsle
5 P<0.0019] FE Mol #EH Y HTable XI).

12. Interleukin-2 4=#EgE0 CHEE R

Interleukin-2 4 EERES vl 38l7] Y5t o] &
RIS ul, BEEC] 182.11+£5.63pg/ml Q)
o] H] &t sample 10mg/kg, 20mg/kg HyEBLiEEO)
zk7} 23242+ 10.52pg/mi 9} 631.35+ 13.47pg/mi
2 717} P<0.0019] A& Mol FES AHTable
XID).

13. Carbon clearance0i| 2|5t &Rt
Off CHat R

TR MRS By EEEE v
waj B 7] ¢Jste] A e BFARY carbong
543t carbon clearance 2 #AEstA A v}, 18
##29] phagocytic index Kgto) 0.00713+0.00038
Q) ] 3}od, sample 10mg/kg, 20mg/kg $HEREEL
Z+Z} 0.00889+0.00063, 0.02134+0.001132
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Table XII. Effects of Jiaweicitaowan(IN# &bk
) on the Interleukin-2 Productivity
in methotrexate-pretreated mice

Group  Number of  Dose Interleukin-2
Animals  (mg/kg) (pg/ml )-
10 - 182.11£5.63%
Controls
10 232.42410.52%**
Sample
10 20 631354 13.47%%*

a):Mean +standard error.
Student’s t-test was used as statistical method.
##x . Statistically significant as compared with
control group( p<0.001).
Control : Group of normal saline administered.
Sample : Group of Jiaweicitaowan(Hi&ZEHE L)
administered.administered.

Table XIIL Effects of Jiaweicitaowan(in# 2k
1) on the phagocytic index K in
methotrexate-pretreaied mice

Groups Number of  Dose Carbon clearance
Animals  (mglkg)  (K-index: X 107)
10 - 7.13+0.38%
Controls
10 8.89+0.63%
Sample
10 20 2134 £ 1.13%**

a) : Mean+standard ervor.
Student’s t-test was used as statistical method.
* . Statistically significant as compared with control
group( p<0.05 ).
** . Statistically significant as compared with
control group( p<0.001 ).
Control : Group of normal saline administered.
Sample : Group of Jiaweicitaowan(JFK EHk )
administered.

mste] #iEEo] vlsto] FEiEC) EEAUT
(Table XIID.

V. %

19403 ) ol M7A FiGALE AAXND &
EBRES 2% B 2o wiekdQl WA
uel Az B2l 7H5d ¥ Uo] uA
AL, AZde BAYEEA A7) dER
7A7tE Aol A Eo] stsatelete A%
< %1 g 2ddE EFsta EE H2 50
dzt 344 #Bimsted AAAz 4 S
FrFERY sz =1 53] 4]l L
e $39 Wse ¢AHY I FHdAx
Mg FolM $riete] A S 430A FF
oA kgD BiEE S/t AdA £29
Z7H o fEel wA W=t sobd e
i 2}‘@5—]_-11 9\15],14.21).

M golgtol e FF B WP Flh K
SHigss:, (LB, R4 Fo) e
o, F5 270 A5 35 &7} Hsst
AT DGR AojH o ALste Arole
AAsA Zaio} HRERES SAANRE F
3 AT AY, AAETHI}F HojuAT =8
A, 2371A%, 99A% Fo U #24
& 23 ok {pEEke AU 5ol
Aot AL} AN EE FEIA Rt
Hol o, YA ELE BolAd oz Qe
G 94 49 A7V 4R 24 9
3 Zgo] AdsHe A9t e F9 48A
AE z3 U2,

HZ hEANME PHER FHed A8 F
AaE 53 U sAle] 4ES G A}
2 g 234 Fh T AHA
RJ,]. zﬂ:/\L &ok ul-/lgo“ ;H{} aﬂug- B’.ﬂ} %.g]
AFH AHE AFR Yo dgzezr
APFEY BV T F3 25 28 7%

A, QY 2 Hde) i 2d, XU
cAMP, cGMPS] vja =4, JAYel =2 & B

O

_\;:L
o
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ol B 2% 2 AA $o E32 I3
uh gk, |
WEG N Jifse] B3 7S o7 A%H
AshA e, TEHERE AN BETE
REERIBI SN | BRTH - %
BT, 2, BREH 52 3% &
ERLET RN e
3 fARe Aol tie 4o] 7Sl Ut
gl gol i %l B HE A4 & TH
& - AuskEms o TR \RZERERZT. B
FaH, TRAE - MR, ERZAR
S, FEBBEE, ARTIAE, - BEHA.
WA TBE - T BLZAT A, T
£, TR 2 stod o] ANE Wes
o LAES A god FYol 9 4 I
2 stk 59wy BFE s,
A $E% dAE g B 715
e w7 @2 Ll BE 33
B9 7k 2% 9§ AA %A TR
5,004 BIgE S Mol ol 3 ohe RS &
E2 ¥vole} @ o] T ot £ k&
o 371389 R Mot FRBS, KE
T ol BF 3% ddo) gk ME,
FETE®) ghfko) b B MRS 51 5 MBS
FEE Fe) 328 Yoz AgTHD.
Ve KE, Bl R, Kk, L S 5
ol AR A Estel FFS YHohe mEE
SRS, SRR, AENE BHAT S
B, BHEIE So ¥BE ANA S
wREO 2T BRSO SAY KEH it
fel o] 245 ojok Brhe WS v
R0z FEf W%S AF2 SHAA B 75
I, 88, 17 S ke 4 85n vk 5
o Aot BMAREESATE B KER
ikt KERAKE] ol ol §5n glom,
BR HEo Bt EmibHE, BREBEL,

BB E Fol 453 Ao,

olg| g K FF XF oA EA
dA R FEHT e AWFol= MmekELk
Aol ot o] Ao FALE] ) A B
W, LErEe FEA/NFFSY HaEEA A
WS R R 2 BV B, TR, B
TE BHEIAO hHEgE FH EQ
colchicine 2 fHH/NE (tubulin)a} 2§38t HiE
f2e] ¥4 AA s MR R EHh2
A fEge] AAS AU 53] £Eo] &
e AIEE I BE4E colchicined] &2
< A FeuSO. K-S B, BEEE
sto] METERE HHESD, F4E
amygdalin® ¢ 2te] FMm-S /HAA 7|2 %
e gagd d& 3 BhEste At
A ol MEE, BiEE BWER S
% Aoz ERHAGY. L& FliRe
fe, FERATEIRS KIE, BIR. W B 52
BRSO, AN E A4, AAZLo] Ao i
% R 8BS FTESRIE REBEEEE T8
BHETTHN, gLEe HNERF, B,
SR oot BRI AN, ISR, iR,
WTE B0 HERHRY 8bs 22
3t} Tt RS AAs Mkt it
B BT £ 4ol ATk,

HZ UG ES] AR T AUATF
B AR, EH B, TP, #Il
B2, R, SH|IE?, FFD, AL, AR
B9 REED, B2, MEEED, @73 Fo)
At
 HEEFY BRBRERE F 0 2429
o WEEE WAooz HEAMKRS ¥h TUE
Gt skl HURA BIFER #IRIRCR T 9L
<& HEsA

AdYA dF2E BEAD EEAY, BRER
o] [l MEBIEREANAN +2 3 il
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ol FURHR7E ke @G B REHY, Wi
ETCHYe] 4% Eleke RES #ilste
BRI Acke #E ABFEHY, NEHBY,
W0, KEEREH0, BiHHS, £ EAMRM
B, BEE kY NETS £ WSS
o] HiffEA L RERME AHE BATE
#E7 U

+E2KEE 2 2 ks B3 Q7NN
€ BRAA Y £ ERT REMRES A
A A o BIER BBULIE, FREkEESR
{8, FRMERiE WHAR, rosette FAHIREL. BA
BEMREEE 2 ARG Mg SAM vaA
Fo4d%le A%E A EREPRLIDA
T 7oA & BEKFHSZ EMlee K
£& #Hlete, FitHFHHo ERAAR,
HABREMREEES 73 L 55t
.
F 0L v~ BigMiee] WIS W
# BT BPREHES IRES Fo43td
mifkeel B/iEe) $AE S Basied, &
SYE BHKIEHC] MMk B RER
R, EORERTF 5 WHCR, WEEkel & M
Baol o3t MU BFEE R 3ol 2% f9
e 748 Y fESAT

o] il BIVER Sl 49A
FolXe 34 AR HEE alfeR Mkl a
= A G B\EAAFA A o HiEs BIfER #
AR A0 AFHA F3irta &S}
et

BT EREEI BT ERHANEFBYY #
2 D REFEHER B AFAM = B cell
o] 3T} PR BIHS FA9 UAA F7HAIR
i HEsted

kLS TRBEIEAME A 75
so} om0, FEEoly KiEsEe S ¥

Mol § AWE dAgeAY £, PA, 35

Syl WA 8o g450Ax 3=, o}
AR 21 ¢ ¥ AGSZAY] A H#
2o A+ BEnd v gloh

ok FERE ALY in vitrool M o] BUEMRE ¢
o}R.7] A3 SNU-C4(Kiz#E MBEHR), SNU-
396(RF 7% Mfgk), SNU-1(B# Milgrk)ol HBad
o ulXe 9%E JAET A3, 47 IC504
7} 2.52ng/ml, 0.41mg/mi, 0.09ng/ml = VFEFSLO.
o, olg Aol 1X10*ng/ml % =7} = ojo} 7]
& puEsier vinrl dvhe FoA ik
3 B HHEGRe 2 o2 gdHA
t}.
2 skER IS FAR A E diF
A BRMHHR oleld W77 €4
3 B¢ HHAQ JUEERE UEhd 7HeA
o] JoBZ oj& #Usy] A3 4 FAE
¥ RERBGEEER S AAsiY. 1 25,
AFANA feRERE A 7]~ 10mg/kg, 20mg/kg
€ 548 F e dAALE A FY a7t
VeRtA T 2 g 550 on, Eolu AR H
Fe ole} 22 AL Ho o] £FEqNE
Fifo] FEHA €3S ¢ F AU £%E
A0nglig &2 o £ A3, AP AHEF AF
7h&d @107 Yete B2 o] &9 in
vivo HTEEERS 10mg/kg, 20mg/kgs] £330 2
AA A -

In vivooll A 9 HfERCRE L-12102 fEIEN
of FoAstd FEAES FLF 4EA
Sarcoma-180-2 28] o] FAM3t BERVES
wat A da] AAlsA. L-121002
F=8 BKEA thated MNeREMIL 10mg/ke
BB ILS7F 167%, 20mglkg e FRFE A
250%% YELY 20mglkg RAFEANA FHEHES
E RERRT ASE 89 F# A}

Sarcoma-1802.2 f =& EfRE] deix =

IneREEBE L 10mg/kg e EREES] FEESHIHIZR(TIR)
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o] 24.4%, 20mg/kg IS 7 F-oll = 484% =
ol & 43 BEREAHRS 2o
Sarcoma-1800]] 2] 3t EAES M 0.2 A
A AF 2 fgER b oAM= B 8
ol o3 BEMTE HU ¥HA, fuskEH A 10
nglkg, 20mglkg RN & 0.5~0.6g9] BE
BME Yoz AnAoF HS Aoy
273408 vind d3A T S-S
A 4 AU
BT ARES Mkt RERES 5%
37 flgt dEAQA WP o Kl B4EE T
MRS EAIst Al o 24 cytokined EH|st
A =3 o] Qste F4lo] EEMIS JEfF
£y RIEMKIT RS0 Ao 2ZH A
A 3E Fu AFAEQ HE RERRE
el A ste fEREeIt & AgdAe
FMERMIKE ZZAIZ] 4D Fo] A AER
03RS AREE RHRERAD EHT F 244
o] Ay O ELABREEY BEEES
vl @YY ub B EREEC] 0.19+0.02ma, NIBKEE
BEAL A7) 2 10mg/kg $2EEE) 0.2140.03mm, 20
nglkg R EEC] 0.18+0.02mm2 BT}E 2o S
HolA gtol FE el HEHA A3ttt
Bt REREe A i A v
7] 8t FRmEk REARTS 2o g i
8o Agoz Arle BHERES Ev FMIK
BEREY FLRKREHARTD higde 2EA
o] HE8S 1o 2N BHMAMES i R
BOFRES MESS B
RMEREEERE e BEEC] 6.84£2.10, /i
BREERRAL A7) & 10mglkg BrEEEA 9.64+
1.88nm, 20mg/kg R BBESNA 10.33+2.042 #HR
Boll vl HERH RFA AEMEUE Bnvt
AU

FMEkiE MRES HEEo) 6924121 11

BREEAEIL 7] & 10ng/kg HrSLEEo] 9.04+1.12,

20mg/ kg xS0l 11.42:+0.892 A u]3)
HEME UA #mstdch. adebA, ek
£l lo] MRkl & Wt Rl B
meel S A8 & AU

Ao THlES ME¥RMEKS] 2FALE
B Rosette BAAE L MRS £33}
t 3AAQ FYoltt. & 2FIAM € in vitro
A A o] & FA3A o IEMiRel f¥Ri
BRI} 47) 0] HatE 73 +E Rosette Al
2 ZAE9Y v HEEEto] 22141121, fNek
ZERkHL A7) A 10mglhg FrERPEEO] 23.08+1.13,
20mglkg FxELEEo) 3142+ 11482 ¥t Z718te
AEFE B o FEel ZEHA ol BE
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4= & B8 fERbiiest EiMiae
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100:19] 7% Aol 23.31+2.44% Q4 vt
ato] sk 471 & 10mg/kg B ERFEAA
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2 AEMIE BME Bgon 50:100ME &
FB o] 39.88+5.87%1d] w3l fnwkEEEkIL
o) 7] 2 10mglkg 3 EREEAN A 48.31£7.48%, 20mg
lkg RPN 51.8244.12%2 BMES ¢
& AUt 10:10 M = kR AL A7 2 10ng
Ikg FeEEES) Qlo] HEEEEo] wlslA EinsEe
e 2o 20ng/kg BB = HThE
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v #eEmE &8ss Wdolet sl
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BE Kol ARE e BinE YA
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BN FEE e Bt B
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BoistE s hn, AREEK 3B7E F IL-2 £ i, ¥l
5ol4d &% 71 §F Ade 7R gl
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9 olde] d¥AARA & F99 WE
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m#EF FBAN FAA0e F7h \BB
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FRRRE, FRIEREEEFE. ROBRELRE A
BIEA SolM fAAde 3718 B,
B 59 +2AHIE Ao e EIERBK
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71 W Rl HRIEEMERK o ER7T F48
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Fiiel Aol 2 FolME M 2H&ol
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s, EOEE S BRERY ostd K
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