KRR sEEEaE
J. of Kor. Oriental Oncology
Vol.7, No.1, 2001

RIS bS] LS BE R R) B3
A,

A - ES 4 QAT G - DR ASE - A

Experimental Study of WhaYoungJiTong
- Tang(Heyingjitongtang)on the anti-angionesis
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' Bum-Sang Shim, Seung-Hoon Choi, Koo-Seok Ahn
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The purpose of this study is to prove the angiogenesis effects of WhaYounglJiTongTang (hereinafter

referred to as the “WYJTT”). For the study, by utilizing liver cancer cell line; SK-HEP-1, lung cancer

cell line: A549, stomach cancer cell line: AGS and bovine capillary endothelial cell: BCE, the effects of

the WYITT on toxicity and proliferation ability of cells and the effects on anti-angiogenesis of bovine

capillary endothelial cell and of mice’s aorta were studied.

1. Cell viability assay

In comparison with the control group, when 100ug/m! of WYJTT was injected, the viability'was

reduced in SK-Hep-1, 400ug/ml in AS49 and 200ug/m! in AGS

2. Cell proliferation assay

In-comparison with the control group, when 600ug/mi of WYJTT was injected, DNA synthesis was
reduced to 35.1% in the SK-Hep-1, 56.0% in A549, and 25.8% in BCE (bovine capillary endothelial

cell)_; and when 400ug/ml was injected, DNA synthesis was reduced to 12.1% in AGS.

3. Tube formation assay

In, the event:that BCE is injected with WYJTT in each of its content gradient, the anti-angiogenesis

was effective in amounts of 400ug/m! with 6 hours of the treatment.
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4. Aortic ring assay

In comparison with the control group, the angiogenesis was restricted to the remarkable degrée in
amount of 200ug/ml: 10% in 400ug/ml; and fully inhibited in each of 800ug/ml and 1600ug/mi.

As a result of the experimer{t's mentioned above, WYJTT showed its anti-angiogenesis effects against

cancer cell line.
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e RANAAEAE LolR7] 93 o
Atare] 7hbA £ 391 SK-Hep-1(KCLB 30052),
) M 3] A 549(KCLB 10185), 9 A 3
91 AGS(KCLB 21739)¢} 4o oA x5
Q] BCE(bovine capillary endothelial cell)& A}-&
ate] oo it MEEATH AEFA] Fol dIg
Fg, a2la YuNA 2 FF oy g3
A PR 9 & A7 4, g2
Z2e Foe ATAE 4o Budte vholoh

Table 1. Composition of Whayoungjitong-tang:(WYJTT)

I. &8 75k
1. %ol M=

AYo AHES MELESS 74 ddAe
ME& A AEHAM TUT F BT H AL
L3k B ZAE 104 ¥ 48058 &
gtA3d 91 FF/FF 3000ccE ¥ &
2718 A3 2217 Bt 7HE AT Ao
29 AHAE o] &3] AT AAE 23
% 8,000rpmoll A SE7F 94 #elstd A A7)
€ AADL, FZYo| 1000cc7t B Wj7hR] 7
$e5e A THEAX 3t 50.68g9] LS &
o} Aol AHE-3tAh(yield; 10.56%).

FHANZE ANEE FTHTE ol 4319 0, 50,
100, 200, 400, 600, 800, 1600ug/ml 2] &2 A
Z 38t ALESAT

MELFES WE} £3F2 oles 20
(Table. 1)

Herbs Latine Name Scientific name Dose(g)
bl Paeoniae Radix Rubra Paeonia lactiflora PALL. 4
B Angelica Gigantis Radix Angelicae gigas NAKAI 4
= Cnidii Rhizoma Cnidium officinale NAKINO 4
HR Sappan Lignum Caesalpinia sappan L. 4
ki Persicac Semen Prunus persica BATCH 4
AFE Olibanum Boswellia Carterii BIRDW. 4
R5E Myrrha Commiphora myrrah ENGL.’ 4
el Dipsaci Radix Dipsacus asaper WALL. 4
B Linderae Radix Lindera strychnifolia VILL 4
59573 Citri Pericarpium Citri unshiu MARKOVICH 4
AKE - Akebiae Caulis Akebia quinaa DECNE 4
HE Glycyrrhizae Radix Glycyrrhiza uralensis FISCH 4
Total amount ' 48
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2, MMM HE

ol Aol Azte) ZHHAEFQ SK-Hep-
1(KCLB 30052), #| Al £39 A 549(KCLB
10185), $}tA E591 AGS(KCLB 21739)8t 4
o] YA EFQ BCEE A3t
BCE: A dsta S $AEY
S AolA Ropol AgagT.

SK-Hep-12] ‘] %}-& DMEM HjR] o) 55¢C &
2N 3083 He st BRI M
M 7%(FBS, Gibco. BRL)E 10% X 3A|7|3 1%
z'{J-'/Q'X'ﬂ(perlicillin/stre-ptomycin)2]— NaHCO, 2.2
g£< F7rstg L AS49, AGSE RPMI WA &
o] &3t 9% FUY 2R HiEAx
BCES] H]%}-& DMEM H} %) o] 55C 8} &Z o)A
30%-7 73l 8843 calf serum(CS,
Gibco. BRL)E 10% ¥3A)17]1 1% HiH
(penicillin/streptomycin)9} NaHCO, 228 & 3
7F8+1 3 basic fibroblast growth factor(Upstate
Biotechnology)Z 3 ng/mlo] TX 2 A7ISIP L

o 1.5% gelatin®. 2 =X 8 v FH Al Ahaf

%& 3Yd AF o2 AA T
3. MTT assayS?

o] Ao A}L3F MTTH-& Mosmanno] 7}
$g B o2 Promegarte] AFWY F3}
o Agssict

BCE M| X & 96-well cell culture plateo)] A3
7} 24z} 2 x 10%ells/wello] B X2 seeding3}
o] 10044 10% CS-DMEM3} 37 48A13 S
37T, 5% CO, AL W F7] )AL v skl ch
10044 2} serum free DMEM9)] 7 94 -& 7}3lo] A
¥o] Fo3H o

20A)7to] 733 & MTT dye solutiong 20
W fwell 7} % & 108 3 o ELISA

reader(Molecular Device, U.S.A.)E o] &3l &
A 3% 490nm, FZ 57 650nmel N =48
th. Blank g 2837 A5t fzole
AAE 7}etA) %2 1004 serum free DMEMS
2R 7212 blankZ SHF 3, AP FL wjokd o)
o4& VM SRR A

4. Proliferation assay

BCE A ¥¢) dj3te] BrdU(5-bromo-2' -deoxy-
uridine) incorporation 48 & A A =¢l
Rocher Molecular BiochemicalsAt2] ¥ o] &
sttt A M EE 96-well plated] Z}7} 2x
10%ells/welle] ¥]-& 2 10% FBS-DMEM 10044
9} &7 seedingdt ST} 484] 7ol At 3 ME
HEES 2 =¥ 2200, 400, 600ug/ml) 713}
3 FA] ) BrdU labeling solution 104/well-& 7}
st} 182 7o) At F ethanol 70%(in HCI)
200d/well S 713t 207l 308-2F Fo] AlX
E 13 % I PBS 2004d/well2 33] A H e}
thA) nuclease 1004/well2 718+ & 30837 37

T g8 ¥ 3 PBS 2004 /well2 33 A&
" t}. A} anti-BrdU-POD(peroxi-dase labeled

antibody to BrdU, Fab fragments)& 1004/well
d) 30. 87t 37C &4 ¥ F washing buffer
2004 /well2 33] A& e}, peroxidase 1004
fwellE 23 108 F o] ELISA readerE o]£3}
o 22 34 410nm, F3 I3 4990nm= 3He
2gs9c

5. Tube formation assay5”

24-well cell culture plateE B2 HA)d 1
2.4mg matrigel(12.1mg/ml)& 7}3F F spatulag
o] &3 = ¥3}c}. matrigel S ¥l & plate= 37
¢ wjekr) o] 3057t W] 3] matrigelo] gelo]
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HEZ 3t BCE A ¥£E matrigelo] £ X8
plateo] 8 x 10*cells/well2 A F38l3n 10% CSH}
bFGFGng/mi)o} 3719 DMEM )< ¢ &7 7
& 50, 100, 200, 400g/ml 2] FE2 H 75l
CO, W g7l el A wiF3lATt. 6, 12, 184} 7}o]
AT 3 A4 BBFL 943¢0) 7 Olympus
CK40, Japan)© 2 50 uj- oA AMRL &3t
o} BCE A|X9| 23 J=& a5

6. Aortic ring assay'?

48 well tissue culture plateo] 1004 /well(11.46
mg/mi)e] Matrigel(Beckton-Dik-inson)& £ ¥ &
¥ CO, incubatord]] well plateZ 30-60%2-7+ o]
$ 4 e el matrigelo] gelo] SIA . 4-6F
¥ F7 200g v| 29} SD(Sprague-Dawley)A| ¥
AE CO, 7t28 g3} NN F F
K& sagittal sectionsle] jEAF S FH o2
3cm FE2 Bk ¥ Hank’s balanced salt
solution (HBSS)o)] @2t} FdArejolA] F4
z43} 5 &2 B4E T AAT  0E
9. HBSS7} 20 A o) 3 o] 28 A}
43t 0.8mme] 77 9] ring 247} & b o}
& matrigel 2 =X ¥ 48well tissue culture plate
o 9] ring& well 4l I8 40
A9 matrigelZ 712 FY8 9 ringS =¥}
32 og W grlel 308 Yol k. 1 %
ECGS(endothelial cell growth supplement) 200ug
/mlE F-H-3 human endothelial basal growth
mediaol] A A-E Hrletd & welld] 2004 R &
YolF3 th2F-& ECGSE 3K ¢ media T2
YojFAn .

59 ¥ CO, Wi Mg H mediaE
AAStL FFEuZ o2 400 &N &3}
et

© (F-value 202228 P-value 0.001, F

7. BHIEN

Cell viability A B4 9] g4 AAL
SPSSE o] 23} one way ANOVAE A A 519
o} z22]3 Z} cell line proliferation®] 50%# =)
FE(ED )T &3} Zo] T3t} Log dose
R X202 341 HFE®R)S YELZ Hol
A2 AeHOE AARHNL A0 2 PR L
&3t

Il. & &R

1. FEEFESS| 2AMIEF0 CHE ik
At

MEERES AHe 9H E3 SK-Hep-1,
HAA EF A549, LA EF AGSH TR
A7, MELFEES SA Zo] dsta) 100w/
nl FoAFZAA zF vl wstd 80.8%, 200
wg/nl FFolA] 80.2%, 400ug/nl T T A
33.1%, 600ug/ml o] FON A 4.9% 2 sHo}EA
< VYEIA T £3 A E50 thald 600
ugiml T FAAN EFo v et 51.6%2
AES7E 22T AL EFo st
400ug/ml FAFANA dzFo v m3lo
37.8%, 600ug/ml -3 2o A 30.0%2 A5HAH
o g S 7MY ol vehd A e Al
EF, AGAEE, ASAEF &4A)

olglg AP AR sl ALY L 39
=, 9A LA EF2] Cell viability QA&
Ao fo)A HAHE ANOVA XS HA)3ta
0.05(5,30) -2'53)’
Sheffe AL% AR A3 100ug/m oM RE B2
T3 F4A ol & JERR AL (p<0.001),
o ¢hA) E 3 =(F-value 48.925 P-value 0.001,

_65__



By 05530 2-33) 400ug/ml o) A 58] 2 F 3] £
oA ztol & YRS o (p<0.003), $1A E
Z(F-value 48.925 P-value 0.001, Fy 550 2.53)
€ 200ug/miA X F B 2F e FoF 3o
£ Yehl ot (p<0.003). (Table 2, Fig.1)
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Fig. 1. Effects of WYJTT on viability of SK-
Hep-1, AGS, and A549.

Fo5to] DNA §A4e vA e &S A
ket

A8 23, B LHES TLAX T W3t
o] 600ug/ml FE o)A thZF2) DNA §4 &)
v Zat] 35.1%2 AstEdon, HAMEF
o] thated 600ug/ml FENA 56.0%, LM E
o) sl 400ug/ml FENA 12.1%, 29 &
B A L o] thated 600ug/ml 5S04 25.8%
2 AsHA| A ) (Table 3, Fig. 2)

a8a 7 A EF 50%AA 5E(ED0)E
T3 2o F3H3th Log doseghd XFo 2
3 BRER)E YELR 3 H& ey
S22 HAFHAE 93 0 AL =3
.
oz e WPoT Z AEF N G
73818, SK-Hep-19 th&t ED,=512.86ug/ml,
A549(Y=-37.16X+157.5, 12=0.9310)<] ) g
ED,=776.24ug/nl, AGS(Y=-146.8X+405.5,
12=0.9245)0] o} ¥ ED,;=263.02g/ml, BCE(Y=-
130.1X+392.0, r’=0.9589)9]] tf 3t ED50=416.869
we/mig 72 3t

Table 2. Effects of WYJTT on viability of SK-Hep-1, AGS, and A549.

WYITT (ug/ml)
0 100 200 400 600
SK-Hep-1 1.034+0.089*  0.83610.097 0.830+0.084 0.342+0.075 0.050£0.066
(100.0%) (80.8%) (80.2%) (33.1%) (4.9%)
-~ "A549 ~1.2514+0.066 - 1.345+0.115 1.138+0.130 0.951+0.131 - 0.645+0.088
' "(100.0%) (107.5%) (91.0%) (76.0%) (51.6%)
" 'AGS: ©1.0374+0.027 - 0.937+0.141 0.859:+0.087 0.392+0.101 0.31140.025
(100.0%) - (90.4%) (82.8%) (37.8%) (30.0%)

* represents mean +S.D. of measurement in optical density

' Sk-He‘p-l » Adenocarcinoma of liver
A549 : Carcinoma of lung

AGS - Adenocarcinoma of stomach
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SK proliferation  : ED=512.86ug/ml. 3. fnEE7E50| BCE MES| mEHE

AS49 proliferation : EDy,=776.24 g/l ol DjxXle A&
AGS proliferation : ED,=263.02ug/ml , . .
: BCE proliferation : ED=416.869g/ml ' o] AP A= matrigelo] EEH plated]

BCE M ¥ HAZT ¥ HBILHEHZ 0, 50,
100, 200, 400uz/mie] FEZ A2l 3ke] Aol
BCE M ¥ 9] £3}o] v]A & 9F& #2832
6, 12, 18417t Fof) A S BFR.
A Az, P2 T2 6A]7k0] AHHA A
¥ Eo] ¥3letd 2AERE A5 AlFs
1 12, 184]7ke] A3 o] @ F =7t 65
2yaiA n o, 18ARoE 9% 39
S R ga A ke e A
Concentetionte/sf A& Aol ¥ #AAL 7 Ytk AYE FA
7% 50, 100ug/nl, 18412 Fof 2] 7% vt
Fig. 2. Inhibition effects of WYIJTT on  o]A] o]25]o] $l& BCE AlX9 47} 2T
proliferation of SK-Hep-1, AGS, A549, B} #A3 =715 0] Y, 200ug/ml Eaj o
and BCE. He 289 340 daZunt Ad Holsle
A7) BEE D, 400u/nl TATLE 67 A

120%

100% 7

80% |
60%

40%

Pralifexation rate(% of control)

20%

0%

Table 3. Inhibition effects of WYJTT on proliferation of SK-Hep-1, AGS, A549, and BCE.

WYITT (pe/ml)

0 200 400 600 .

SK-Hep-1 - 085740029 * 0.81740.101 065140099 - 0.301+0.040
(100.0%) (95.3%) (76.0%) (35.1%)

AS549 0.944+0.063 0.692+0.082 0.547 +0.103 , 0.529+0.108
(100.0%) (73.3%) (58.0%) {56.0%)

AGS 1.081+0.058 0.776+0.083 0.131+0.040 0.055 i0.002
(100.0%) (71.8%) (12.1%) (5.1%)

BCE 0.243+0.015 0.218+0.015 0.1481+0.057 © 0.063+0.010
(100.0%) (89.8%) . (60.8%) (25.3%)

*. represents mean +S.D. of measerment in optical density
Sk-Hep-1 : Adenocarcinoma of liver
AS549 : Carcinoma of lung
AGS : Adenocarcinoma of stomach

BCE : Bovine capillary endothelial cell
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Fig. 3. Effecté of WYITT on capillary tube
formation of bovine capillary endothelial
cells (BCE).
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1600(uglml)
Fig: 4. Effects of WYJTT on angiogenesis of rat

aortic endothelial cells.
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