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Effects of Blood Biochemistry and Tumors’ Weights of Artemisia capillaris
Methanol Extract in Mice Bearing Cancer Cells

Hong-Tae Kim*, Ju-Wan Kim, Tae-Won Jin, Ji-Eun Kim**, Mee-Kyoung Lim***, Sang-Geon Yeo,
Kwang-Ho Jang, Tae-Ho Oh and Keun-Woo Lee'

*Busan Metropolitan City Institute of Health and Environment, Busan 616-810, Korea,
College of Veterinary Medicine, Kyungpook National University, Daegu 702-701, Korea,
**Department of Biotechnology, Daegu University, Kyungsan 712-714, Korea,
*+*College of Human Ecology, Kyungpook National University, Daegu 702-701, Korea

Abstract : The Artemisia capillaris THUNB is a perennial herb that belongs to the family Compositae spp and probably
the most common plant among the various herbal folk remedies being used in the treatment of abdominal pain, hepatitis,
chronic liver disease, jaundice and coughing in Korea. Recently the biological and pharmacological actions of herb
have been studied well such as antibacterial, antidiabetic and antitumor activities. This experiment was conducted to
investigate antitumor and immunomodulatory effects of Artemisia capillaris extracts against Hepa-1clc7 and Sarcoma
180 cancer cells on in vivo experimental tests. On in vivo experimental tests using 280 ICR mice, the gain of body
weight in the control-group mice bearing Sarcoma 180 ascites tumor was 1.5 times more than that of the normal-
group mice after 33 days. However, the gain of body weight in all experimental groups administered with Artemisia
capillaris extracts was significantly lower than that of the control-group mice (P<0.05). The mean survival times
of mice administered with Artemisia capillaris extracts of 25 and 100 mg/kg for 28 days were shown to be 25.39%
and 15.39% longer than that of the control-group mice injected with saline (P<0.05). Artemisia capillaris extracts
showed the highest tumor inhibition effects, which were 42.4% and 27.2% when intraperitoneally injected with doses
of 25 and 100 mg/kg once a day for 28 days in inoculated ICR mice with Sarcoma 180 solid tumor cells (P<0.05).
The results suggest that Artemisia capillaris methanol extracts have prominent antitumor effects on the cancer cell
lines Hepa-1clc7 and Sarcoma 180.

Key words : Artemisia capillaris, extract, Hepa-1clc7, Sarcoma 180, antitumor effect.

Fogol @ A=
How 3401 ‘ﬂa‘v‘a’r
SLE]-(S 10).

2R o Z TN EE 1 FE7}
e sRgAge] F43) Yojuiny &

o879, Askgeln
EE WES ST A

'Corresponding author.
E-mail : kwolee@knu.ac.kr

372

A7 9@ g A Eo] e ¥uk ol BEE B aid
Z7ksld AF TFo FRIAZA B AFHI Ut
A QAA FAHE e oF 2700dF 02 o5 ATt

7] 9% 919)7]0] AldEoko 2= Sarcoma 180, melanoma,
adenoma, adenocarcinoma, Ehrlich ascites tumor 2 Walker
carcinosarcoma 5°] E35o] UTH(3).

Sarcoma 1802 Croker 18002}z = &by ¢z w2 -4
vhg-20) olotelr FEjEt 8FdE FUYL=EM HFUS
2 AN A B 78 (solid) B8 (ascitey2 A= &

oA olYAIZ 4= AL o]4] A= F FojHo] gle



QIX1%% methanol FE82] Foi7t o] kg vhpold B SAser B FF A0 mAl= 9% 373

5, o4, 7E, s, ¥, ¥, AsEY, dE, 5F,
23, BEA ol vepe ol =] s Aldle o
ARE, A=Y, X252, vdEy Fol FEEHE o=
deix 2dem(4,13) go] IPshd ke FHH FHE F
A g 4 don gy B 23 Fo] Yepe ZeE &
4 UTh(13). ol2igh 7ol tigt X EEoRE FA4%
A AR &, WAKIXE, 518 (adriamycin, mitomycin,
cisplatin, S-fluorouracil), 7FEWM AL -5 F&oh} vy
08 oFe Bl Ul g T e ool ApdEAl
= B7F B

e

=2 =
& =
DMNA (dimethylnitrosamine)® <4A1Z1 & Q1% & F
ZEL Fojsled 7he] EE W HRe] BA 58 S
At FoA A ek Brslsdnt o] 9= dRlE
9] 7 &gl Ui 98 RIS I7E,12)ES BAR 3
HAo 7 7IIFE o3l QX% FEES] JUEAE in
vitro®} in vivodllA B2 o= ol gle AAolr
ujEh B Aelrs 3% JARE-S SRlELA &
A AAE AldBY A AE st 2A AEEEl
g8 nm9-2~0] Hepa-lclc7# Sarcoma 180 AXEFE 3
3l g Bl wE AXK FEES FATAHEA
¥ 34 oA aHs w84 a3E gohiaat ICRA
m9-2-9] 744l Hepa-lclc7 A EF9} ZHH viS wist 2
B30 Sarcoma 180 MEFE HESIH o|HF F, FU
Aol whE FNEHA Wzl 2 Fge| FA wE #Es)

ATt

b

It

ME ¥ Y

UMz

Agol| AMg-Eo7 GH EF= Hepa-1clc7(KCLB 22026,
w2 7kF A|Z)3 Sarcoma 180(KCLB 40066, ©l5-2=
S5 AE)egd I=AIEF2Y(KCLB, Korean Cell Line
Bank)ollA] EF2ot ARSI

Hepa-lclc73} Sarcoma 180 Aol thgh A|3xu)%F =]
2A] 10% fetal bovine serum (FBS)°] H7}El RPMI 1640
RS AMEEFG e of 7)o streptomycin (100 pg/mL)Z}
penicillin (100 UmLYS F7}slsith

Hepa-1clc73} Sarcoma 180 MEF vl¥2 37°C, 5%

CO, HiF71ol A Arjsle] Adeldstaa] Ao ARttt
ool FE37] 91814 Hepa-lcic7# Sarcoma 180
AZFE vz B8 Yo 2X 107 cells/mL == ©]2]3}
o] dFU7F Al gt o o] 2§ uhg-tor Bl
st 4oCelM Al Aaol] et 2000 rppmeE U4l
ek A 23] wHEsle] AAg 3 04% trypan blue
FABI 2X 107 cellymLo] HE=E A 23T

f

e

A% 5FEH] HF AF 25+53) ICRA HPE vk
28075 Tk ARSeh dFdold F8AR 5 AP
ASEIATE. AR T ARSI A 77 A
A8 AEEddERt S AR 34 NS
o, 52 ARAUE I35 AAE olgsle] duless
22£2°C, F=E 50%2 FASIICH shRl 1247k =1
< A3

om% £&E0 ZH ¥ ST MY
QTR RN ek Aabdel 2004d 5URE]
20064 5U7A ARE AN%S FY3He] o|8AL At
3% @ The AR BAse] B gt ol
©

o

3 Q2 Bk 100 gol methanol 1000 mLE 7}8}e] -
FZBTCORNA 140 rpm T 2447k AETE & A2 Y
Z71(4°ClA 3,000 rppmOE 2057 AEAT}. o] & 7
FEaE A3E FFES I3 Y FF7](Heidolph®,
Laborota 4000, Germany)lA H&3dle] & AZAZ F
ZAAZAA 7212 methanol FEHE-S AT FE(EH)
= 3.125 mg/mL(25 mg/kg), 12.5 mg/mL(100 mg/kg)E 24
35t

Lol o ®

38

ol HH

F WY (WBC) B FAAsleH ZHARE A8 9
st ARHARE 7F F9 vk B 3T oS FEE
Fo] Al 0zE F2E Fo] T 7, 14, 21, 28, 35,
42, 4990 FE@ElojdZejohyt Al (F-FR) HE vt
# BtollA sAAF)7] Aol AL 500 uly A AT

Zi2t(Hepatoma)oll CHEF EetEat A ©QEY E0t 53
APFE AL ICRA vF-2@TE AF 25+59) F 120
= AT 3078 THAE HATEH SR Easto]
| #ole izt 2 FEE 5o 28 22 747 307
FO R ] F Ml Fo= Urth

Uit

o

30 gauge MF-E olg3le] 7he] & ko oF 30x7F
M8 FAkete ks AT

A (normal groupy 30579 -2l A4 AT 0.2
mLE 57 Uo} 19 13] g Azl B, iz
(control groupy® 30F2] ulf-2:of Hepa-lclc? AIEE o4



374 %4 - A5

Z 24x7ko] AFE FRE 28U7 19 13 €A A7
AgAYFE 02mly B o Fosah. Adx%
methanol &5 F9 129 3059 nRg2o] A3

methanol FE 2L AF kgd 25 mg(25 mgkg/day Lp.;
625 pg/mouse)d, FEE 9 22= 3059 vhe2dl 9l
1% methanol FEEE A5 kg?d 100 mg(100 mgkg/day
Lp.; 2.5 mg/mouse) SFSZ 02ml¥ E7F Yol 14 13
dA Azhel] 2897 FA ATt

7} 29 vk T B 3T oS FEE FA AAY,
% F2E Bo F 7, 14, 21, 28, 35, 42, 49Y0)| u}
AANZ & AFGIH o8l FHAAF)7] Hell RS
B3l Ag AR F W@ T £ 2 AASFHAAL
(ALT, AST, ALP)S A5 3}8HE47](Spotchem™ SP-
4410®, Kyoto Daiichi Kagaku Co., Ltd. Japan)E ©]-83}
o ZA3Arh.

82t (Solid Sarcoma)il CHEt SletErt o WHA9EYH §
o &5

ARF AL ICRA PR-A@F AF 25158 F 120
FE AT 3059 SYAE HAZON F)eE B
on XA Follv iz ¥ FEE 5o 20 +& F4F
3074 @ #oE 39 F 4l Fo= Rrh

2X 107 cells/mL 5=% A|ZF sarcoma 180 A|X F-7-<i
£ w92 905l 0.2 mL(4X 10° cells/mousey?) 734l 3}
FAIR ol4ale] nFHUS FIANFH O FE2EF A=Y
I 5o X 7 8 2dd) FUs e o83tk

7} 9] wkeA F HF 3F oldE FEE T AR,
AR F2F Fo] F 7, 14, 21, 28, 35, 42, 4940l nu}
HAXNZ F AFEFEl sl AYA7)7] el RS
B3l AL Al F WHE T F5 SN =3
7} 29 BPE 1FLEY) A Mg SN

Ao AEZE AMEEHE o]AEY 4P AAE
(Tumor growth Inhibition ratio: LR} XS A=t
¥ HF FAE gt g 22 2eE T

2% AY AREEA dAL) (%)= (R IFY
B FA(e) - A% FEE T 7Y HF A
(yNZE2e) 28 HF FA(g))Xx 100

E(Ascite Sarcoma)l CHEE Eetoi®) ot &4
Sarcoma 180 | o] &3] HELto] fdd nlhel
oA Q12% methanol FEE9] ItaFH U FHAR 7]
A FEFE Yoruia AFH FRALGEE S5 4
L=
AEE AL ICRA v H AT 251£5g) F 407
A 1079 SYAE AXZEN )02 EF58e
Adole Nz 9 F2E 549 20 &+ 2 1074
02 3l F Y 22ZE R
2X 107 cells/mL. 5= A %3} sarcoma 180 A% 5N

e
SRS

Lo A v R P B e - AA2 kAR e o

& w2 305%9] 0.2 mL(4X10° cells/mouseyd 27+ ol
AZFEI)EE Exgs AR 25 AXET
o AXe 74, 2EY F% 2l Y PEE olE
stk 2El3 7 o]l QAHIEE o]Ast £RE 4297
AR, TEIEA BEARE Sl FHIAREREEE
45

FHALGEE FEE 5o HF ASUTE dix29
Wi AELTE o] S50t

FRALE (%) = [I% FE2E T2 H7 THE)
- Ze] He FHE@)HIRFY Fad FH(YE)]X 100

SAHIEE X2

RE Add7= 3w BFEAR(meant S.D)E YEN S
o 7t AgZolA AAAHA HEH AP 7] FATH
94 AL Student’s rtestoll 23] v AT}

2 I

ZH2t(Hepatoma)0f] CHgt setenl o Mg 53

Z ¥ £(WBC)

227 F2E B FEAME ZA4T vlskd &
B B9 AIZYs vluske] A7)zt W 1 ot
7R 53], T 1496l Wy 7t {olg S A3
S JERJATHP< 0.05). thZ2ol BlISK Artemisia 2l
e F2E 59 7Y, Artemisia 1NN FE28 F
N WMEFE Frb G F7F AEFE JepRA o HP<
0.05) o2& ¥shk= A9l Wellrle] wstRthFig 1-1).

ol 5tatx|

Aspartate aminotransferase (AST)¢] ¥H3}

23 FEE B ZEX e Bl viskd A 4
7170559 AST BAA7t 2718 & Zaske A%S st
dnl 53], 2] AF AST 8437} Fo 7U47E 28

* B Normal 2 Control

14 DiArtemisia ] O Artemisia 2

WBC (x10° /mm’)

Days after adminis tration

Fig 1-1. Effect of Artemisia capillaris extracts on WBC of ICR
mice inoculated with Hepa-1clc7. *: means significant (P <
0.05) difference compared to experimental 0 day. # : means
significant (P <0.05) difference compared to control group.
Artemisia | : Artemisia capillaris extract (25 mg/kg/day)
Artemisia 2: Artemisia capillaris extract (100 mg/kg/day).
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Alkaline phosphatase (ALP)S] w3}
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(P<0.05)(Fig 1-4).
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Fig 1-2. Effect of Artemisia capillaris extracts on AST of ICR
mice inoculated with Hepa-1clc¢7. *, **: means significant (P<

0.05, P<0.01) difference compared to experimental 0 day. #:

means significant (P<0.05) difference compared to control
group. Artemisia 1: Artemisia capillaris extract (25 mg/kg/day)
Artemisia 2: Artemisia capillaris extract (100 mg/kg/day).
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Fig 1-3. Effect of Artemisia capillaris extracts on ALT of ICR
mice inoculated with Hepa-1¢lc7. *, **: means significant (P
<0.05, p<0.01) difference compared to experimental 0 day. #:
means significant (P<0.05) difference compared to control
group. Artemisia 1: Artemisia capillaris extract (25 mg/kg/day)
Artemisia 2: Artemisia capillaris extract (100 mg/kg/day).
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Fig 1-4. Effect of Artemisia capillaris extracts on ALP of ICR
mice inoculated with Hepa-1clc7. # : means significant (P <
0.05) difference compared to control group. Artemisia
1 : Artemisia capillaris extract (25 mg/kg/day) Artemisia
2 : Artemisia capillaris extract (100 mg/kg/day).
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Fig 2-1. Effect of Artemisia capillaris extracts on the growth
of Sarcoma 180 solid tumor in ICR mice. #: means significant
(P<0.05) difference compared to control group. Arfemisia
1: Artemisia capillaris extract (25 mg/kg/day) Artemisia
2: Artemisia capillaris extract (100 mg/kg/day).
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Fig 2-2. Effect of Artemisia capillaris extracts on WBC of ICR
mice inoculated with Sarcoma 180. *: means significant (P<
0.05) difference compared to experimental 0 day. Artemisia 1:
Artemisia capillaris extract (25 mg/kg/day) Artemisia 2: Artemisia
capillaris extract (100 mg/kg/day).
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2 ARG oF 1288, 1avle] 2o T3, 330
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o A5 F7FRE Aol 135415 YepeT izt
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Fig 3-1. Effect of Artemisia capillaris extracts on the gain of
body weight in ICR mice bearing Sarcoma 180 ascites tumor.
*: means significant (P<0.05) difference compared to experimental
0 day. #: means significant (P <0.05) difference compared to
control group. Artemisia 1: Artemisia capillaris extract (25 mg/
kg/day, n = 10) Artemisia 2: Artemisia capillaris extract (100 mg/
kg/day, n=10).
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Fig 3-2. Effect of Artemisia capillaris extracts on the survival
rate of ICR mice bearing Sarcoma 180 ascites tumor. Artemisia
1: Artemisia capillaris extract (25 mg/kg/day, n= 10) Artemisia 2:
Artemisia capillaris extract (100 mg/kg/day, n=10).

A3t F(Artemisia 1)IXE 23458 #HA AlFHE &
2U7A AR QAT AL F et AE It L
2ot xd=Ele 4948 JeERdTh &3 1714 methanol
FEE2 100 mgkg/day £H02 T3 (Artemisia 2i)
dMe 2295 HAE AlHE F 407HA] HALR JE
AE 5 s} AE 9547 dizzun A g8 438 4
ERAR{T.

©17% methanol FEEE 25 mg/kg/day, 100 mg/kg/day
|80 2 28U7F FAS H(drtemisia 1, Artemisia 27)°)
B FHYETE diEwol Hiske Zbzh 25.39%9F 15.39%%

Table 1. Effect of Artemisia capillaris extracts on the life span of ICR mice bearing Sarcoma 180 ascites tumor

Group Dose (mg/kg/day, ip.) Survival time(days) T/CP(%) Prolongation ratio”(%)
Control Saline 0.2 mL 26.0+4.9
Artemisia 1 25 326163 125* 25.39*
Artemisia 2 100 30.0+5.8 115 15.39

Values are mean * standard deviation of 10 mice per each group.

#: means significant (P < 0.05) difference compared to control group.

Artemisia 1 : Artemisia capillaris extract (25 mg/kg/day, n=10)
Artemisia 2 : Artemisia capillaris extract (100 mg/kg/day, n = 10)
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2) Prolongation ratio(%) I

C : Survival time of control group mice

n #

Hepa-1clc7 AEFE 0|43l 7ido] fdd mh¢-2ollM
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