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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 in in vivo experimental tests. In in vivo experimental tests using 210 ICR mice, based on flow
cytometry, CD3+, CD4+, CD8+ and TNF-a+ splenocytes were significantly (p<0.05) reduced in the Hepa-1clc7 and
Sarcoma 180 inoculated vehicle controls, HP and SP, compared to those of the intact vehicle control on both the
28" day and the 42™ day, respectively. These decreases of CD3+, CD4+, CD8+ and TNF-a+ cells induced
by tumor inoculations were significantly (p<0.05) inhibited by mACH treatment regardless of the type of
experiments and tumor cells inoculated. The results suggest that Artemisia capillaris methanol extracts have
prominent antitumor effects on the cancer cell lines Hepa-lclc7 and Sarcoma 180.
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Pharmingen, CA, USA. Dilution 1: 100

(2) CD4 : Anti-mouse CD4 (L3T4), 553651, BD Biosciences/
Pharmingen, CA, USA. Dilution 1 : 100

(3) CDS8: Anti-mouse CDS8 (Ly-2), 553031, BD Biosciences/
Pharmingen, CA, USA. Dilution 1 : 100

(4) TNF-a : Anti-mouse TNF-a, 554418, BD Biosciences/
Pharmingen, CA, USA. Dilution 1: 100
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% Changes vs vehicle controls (%)=[((Data of test groups-
Data of vehicle controls)/ Data of vehicle controls) X 100]
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BE ATEAE Hd £ EEHAH0=5)E e, 5
Ay o4 AA LS Mann-Whitney U-Wilcoxon Rank
Sum W test (MW test) with SPSS for Windows (Release
6.1.3., SPSS Inc., USA)el <&l W ZHASAIL p
value<0.058 94 e A= 7153150
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Table 1. Changes on the number of CD3+ splenocytes in tumor inoculated mice at flow cytometrical observation

Group ID

Day 28

Day 42

Intact vehicle control

Hepa-1clc7 cell inoculation groups
vehicle control : HP

25 mg/kg of mACH : HI

100 mg/kg of mACH : H2

Sarcoma 180 cell inoculation groups
vehicle control : SP

25 mg/kg of mACH : S1

100 mg/kg of mACH : S2

44.03£0.67 (n=3)

26.38+5.93" (n=5)
37.48+5.29" (n=4)
42.42+1.88" (n=5)

23.50+3.86" (n=3)
3520+4.71%% (n=3)
39.17+5.19% % (n=3)

45.10£4.92 (n=3)

22.00+2.13" (n=4)
33.63+4.77"* (n=3)
39.25+5.92 (n=4)

20.8010.68" (n=4)
29.27+3.46"* (n=3)
40.00+ 1.49* (n=3)

Mean £ S.D. of percentages of FITC positive cells (%/1 X 10° splenocytes); * p<0.05 compared to that of intact vehicle control; * p<0.05

compared to those of equal tumor cell inoculated vehicle controls by M

test.
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Table 2. Changes on the number of CD4+ splenocytes in tumor inoculated mice at flow cytometrical observation

Group ID

Day 28

Day 42

Intact vehicle control

Hepa-1clc7 cell inoculation groups
vehicle control : HP

25 mg/kg of mACH : HI

100 mg/kg of mACH : H2

Sarcoma 180 cell inoculation groups
vehicle control: SP

25 mg/kg of mACH : S1

100 mg/kg of mACH : S2

22.00+2.76 (n=3)

10.08+2.00" (n=5)
16.48+ 1.94™# (n=4)
19.50+2.52% (n=5)

8.70+1.93" (n=3)
15.00+2.86~# (n=3)
19.67+1.78"* (n=3)

26.90+2.80 (n=3)

13.13+3.55" (n=4)
22.63+2.61" (n=3)
24.63+4.33% (n=4)

12.53+1.67" (n=4)
20.10%1.80* (n=3)
20.63%3.62"* (n=3)

Mean = S.D. of percenta%
compared to those of equal

es of FITC positive cells (%/1 X 10° splenocytes); * p<0.05 compared to that of intact vehicle control; * p<0.05
tumor cell inoculated vehicle controls by MW test.

Table 3. Changes on the number of CD8+ splenocytes in tumor inoculated mice at flow cytometrical observation

Group ID
Intact vehicle control
Hepa-1clc7 cell inoculation groups
vehicle control : HP
25 mg/kg of mACH : H1
100 mg/kg of mACH : H2
Sarcoma 180 cell inoculation groups

6.24+
11.73%&
12.18+
vehicle control: SP 447+
25 mg/kg of mACH : S1
100 mg/kg of mACH : S2

Day 28
17.17+£2.12 (n=3)

7.00+ 121" * (n=3)
9.37+2.39"* (n=3)

Day 42
18.53+1.46 (n=3)

10.78+1.44" (n=4)
16.102.42% (n=3)
17.60+3.32% (n=4)

2.48" (n=5)
1.80™* (n=4)
1.15%* (n=5)

9.00+3.93" (n=4)
16.40+3.46" (n=3)
19.97+ 1.60* (n=3)

0.67" (n=3)

Mean = S.D. of percenta%
compared to those of equa
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28U Agae] 79, v ] CD8+ AME2] 477} Hepa-
Iclc7 2 Sarcoma 180 MXEZE ]2k HP ¥ SP wlA]
ZFoME AAE (17.17 £ 2.12)00 vlsted 7}z 624 +
248 (-63.65%) X 447 £ 0.67 (-73.98 %)¢] H3l= YE}
UISlort, Hepa-lcle7 AIZE o]ast & QIX& &5 25
2 100 mg/kg T oM 22 HP wilA| ozl v)s)
o] 11.73 £ 1.80 (87.90%) 2 12.18 £ 1.15 (95.19 %)°]
WHtE UERN M, Sarcoma 180 AEZE o]k & IX
% FEE 25 9 100mgkg FoI ollAls ZHzE SP viA|
2ol Hlske] 7.00 £ 121 (56.72%) 2 937 + 239
(109.70 %)] Wsls Vepfiltt.
420 AFe] 749, vl Ul CD8+ A2Z<2] 47} Hepa-
lcle7 2 Sarcoma 180 A EZE ©]2]3F HP ¥ SP wiA] of
ZollM s A2t Hlste] 22t 1078 + 1.44 (-41.86 %)

es of FITC positive cells (%/1 X 10° splenocytes); * p<0.05 compared to that of intact vehicle control; * p<0.05
tumor cell inoculated vehicle controls by M
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g 9.00 £ 3.93 (-51.44 %)°] WskE YERI S, Hepa-
lele7 MEE o]2g & QX% F2E 25 2 100 mgkg
Fof FolMe 2zt HP Al diZzael ¥lske] 16.10 +
242 (49.42%) 2 17.60 £ 332 (63.34 %) W3= e}
oM, Sarcoma 180 A|EZE o]Ast & ¥ =&
25 2 100 mg/kg 7ol wollA= 742t SP wjA] thxwte] H]
3lo] 1640 + 3.46 (82.22%) 2 19.97 £ 1.60 (121.85 %)
o] ¥slE YERHATHTable 3).
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Z YERISI oY, Hepa-lclc7 AIXEE o]2lgh & A& F
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Table 4. Changes on the number of TNF-a+ splenocytes in tumor inoculated mice at flow cytometrical observation

Group ID

Day 28

Day 42

Intact vehicle control

Hepa-1clc7 cell inoculation groups
vehicle control : HP

25 mg/kg of mACH : HI

100 mg/kg of mACH : H2

Sarcoma 180 cell inoculation groups
vehicle control : SP

25 mg/kg of mACH : S1

100 mg/kg of mACH : S2

14.13%+ 1.46 (n=3)

4.64+1.69" (n=5)
8.3311.93"* (n=4)
9.80+1.72"* (n=5)

6.60+0.82" (n=3)
10.20+1.90" # (n=3)
11.60+ 1.30" (n=3)

14.13+0.67 (n=3)

4.50+1.07" (n=4)
10.30+0.87" # (n=3)
15.53+3.24% (n=4)

2.50+0.72" (n=4)
5.70+1.93"# (n=3)
6.43+0.76" * (n=3)

Mean = S.D. of percenta%es of FITC positive cells (%/1 X 10° splenocytes); * p<0.05 compared to that of intact vehicle control; * p<0.05

compared to those of equa

299 AL 735, ¥ W TNF-o+ AlEe] 7}
Hepa-lclc7 2 Sarcoma 180 A|3ZS ©]2]3 HP 2 SP vj
A hrLAE ZAE(14.13 £ 0.67)0) vlske] zhzt
450 + 1.07 (-68.16%) = 2.50 + 0.72 (-82.31 %)¢] W3}
= YehiA oL}, Hepa-lcle7 AEES o3k F ¢l 3=
ZE 25 4 100mgkg F FollAM= 22 HP wiA] tiz
ol H]3ked 1030 £ 0.87 (128.89%) 2 1553 £ 3.24
(245.00 %)2] H3E YERN 2™, Sarcoma 180 HEE ©]
2k & %% FEE 25 2 100 mgkg o lAE 7
zb SP A thEtoll wlske] 570 £ 1.93 (128.00 %) =
6.43 £ 0.76 (15733 %) WH3}E YERNATHTable 4).
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Aegt T MZddX e CD4Y CDS 5 o= 3hurt i
HA R vlEslel T Al2edA= CD49F CD87F B4l Hdd
"o} Atz o2 CD4+ HEE helper T AEE, CD8+ Al
X+= cytotoxic T AlEZZ E&ZITH(1).

THoZ FiE WA E F2 T AXEY A EEe
T 2 2 ol sk AeE dHA Uem(7,15), |
AAA = TG SAfollA LRbH oz AFETH3,12).

B Aol flow cytometryHS o]8gt A3 A}, Q%
% F2E Fo] 3 7,14, 219701 A 39, HP 2
SP miAl titellM= A3 miAl dizzzel vlsted {24 3L
= (CD3+, CD4+, CD8+ % TNF-a+ AXe| 7 727}
AR gt kAN 28Y 2 420 AP RE,
Hepa-1clc7 2 Sarcoma 180 A|3ZS ©]2]3 HP % SP j
A tizwellMs A wiA ozl Biste] fo4 =
(p<0.05) CD3+, CD4+, CD8+ % TNF-a+ AlXe] 43

o
=

Hat dFEJ o, ol HY AEXESL QX% F=

tumor cell inoculated vehicle controls by M

test.

Fojo) 93] Fo 83 o|EH R wiA| gl vIEle]
oA JA(p<0.05) S7HEATE =, QXL methanol FE5
o] F9 o|4jel| <3 CD3+, CD4+ L CD8+ AE F(H]&)
o] ZAE R o Asle Aoz AFHITH

w2}A], Hepa-lclc73} Sarcoma 180 A|EE wl-Z=of o]
2lste] w2 AR Yol] Fgo] el wet old F
FNES 7171e] THIE 9 TNF-o+ FHMEZF A8l 4
7F BolAl=H o] o QXS FEEC] Fo7t o]d WS
A3 7]7] wioll A FU7HE Bvhal Als € of
<], X&% FE=9] Fojo wet pan T(CD3+), helper
T(CD4+), suppressor T(CD8+) 2 TNF-ot+ #H|M|EZS]
7} Z7veHAl Elen o|#g TH|ESH TNF-o+ 2H|A|E7}
Z7Hol wEt HNkE-S SSIA FHIEE AT
= A0E AlEHT
aB=R o]ygt A= dollA Bargk Q1F% methanol
=50 Y T2 oA 2 Aol oA o] T AHEE F
HAzH gl oz dojuh= AS AFA o= YeY
Zog AB7Hent

9 FE2 HAd i "9 28AE0] CD4+, CD8+ T
HEFE wiR ste] o] oA S48 7RItk B
°m(2,4,8) o154l A B F L= TN g8l AE
A wkg-e] Sl ofgzlolgtal LA UTk(11).

G A2 E Xgste] thgst Alxed o) 4=
cytokine®] UEQ FTUHARIAHTNF-a)= T-A%5(lineage)
commitment(73)9} 35 FEshs UAE WHEAH O
H(13), AA HolA w9 2 &Fom |y g 3
A e, a2 Ax AlF iy 23 548 4ol
Aoz dHA Ak TNF-o= T AZESF B AlEe] Hols
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