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Anti-angiogenesis is one of therapies which have been high-lightened on the research of cancer
treatment. Anti-angiogenesis means that new blood vessels are created from a existing capillary tube and
it is a important process on metastasis and permeation when cancer is created or formed. Since
angiogenesis have been undq'r research, a complete recovery oriented treatment against cancer have been
suggested blocking metastasis, delaying the growth of cancer cell, and blocking the supply of oxygen and
nuﬁdtive substance through the web of bldod _Qess_els. ‘ '

-Until now, there are several _anti-ang_iogenésis, which have been known to the public, such as
thalidomide, angiostaﬁn, endostatin, 2-methoxyestradiol, TNP-470, and marimastat, etc. Additionally, 17
clinicai testing projects about anti-angiogénesis are on the process in NCI(Nationa] Cancer Institute).
Especially, TNP-470 showed effectiveness -against cancer on clinicai testing after finishing animal testing.

Based on existing researches éhowing vtha‘t‘ Yinsamyangwui-tang is effective to strengthening body
resis\tance and Whallakhyolenyng-dan effects ce‘lls on the inside of blood vessel because
Whallakhyolenyng dan restrains cell ‘adhesion during the restraining period of a blood vessel, 1 tri'edv to
research the effect of Whalakhyolenyng dan plus Yinsamyangwui-tang on anglogene51s

I made a conclusmn _putting into operation through using SK- Hep 1. (KCLB 30052) A549(KCLB
10185) AGS(KCLB 21739) and BCE(Bovine Capillary Endothehal Cell)
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Followings are the results of my experimental research:

L.

According to the researching results of anti-cancer activation against cancer cell, Whallkhyoleyng-
dan plus Yinsamyangwui-tang decreased-the number of cancer cells -- While injecting 600 ug/m!,
injected groups decreased 3.1% more comparmg with the contrastive group of SK-Hep-l, 49.7%
more comparing with the contrastive group of A549 and 31.0% more comparing with the

contrastive group of AGS.

. According to the researching results of DNA composition effect between BCE and cancer cell,

Whallakhydleyng-dan plus Yinsamyangwui-tang reduced the rate of SK-Hep-1 synthesis inhibition
by 59.1% at 600 ug/ml intensity comparing with contrastive group; for A549, 72.6%; for AGS,
6.1%, for BCE, 28.9%.

. According to the researching results about the effect of BCE cell to angiogenesis, angiogenesis was

restrained at 400 ug/ml intensity during 18 hours observation.

. In the case of aortic ring assay, the half level of angiogenesis was reduced comparing with the

contrastive group while injecting with 400 ug/m! intensity; with 800 ug/ml, under 10% comparing

with contrastive group; and with 1600 ug/ml, complete restrain.

According to the above results, Whallakhyoleyng-dan plus Yinsamyangwui-tang was proved to have

an anti-angiogenetic effects.
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1. HHS! X

REHY

TEHE Y 600 8 2 5,000m! round flaskel 3
F4 3.500mi e A & oS WAV E 2
33 2A)1 et JHE s ®BE WHES 43
F dAd®gstd 45 700m & 42 3 1000
ml round flaskol] &7 FUSELME S (freeze dryer,
Eyela, Japan)2 241t B Hifs %o
61648 & £2-& AATHyield: 8.6%).

ABEBIHS 463g2 5,000m round flaskol

Table 1. Composition of Whallakhyoleyng-dan (WLHLD).

.. Dose(g)

. Scientific Name

Herb . Latine Name
k-1~ Angelicae Gigantis Radix - Angelicae gigas NAKAI .15
FHE J Salivae Miltiorrhizae Radix Salvige miltiorrhizae BGE 15
AE o Olibanum . Boswellia Carterii: BIRDW 15
- R Myrrha Commiphora myrrah’ ENGL 15
Total amount ‘ o

60
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Z§43000mst I B e YAE B
a3 205D ML S WBT WHE A
3 F AojRE AZ11, 8000rpmol A 527t €
AR o] BiEE AAT T, A2AE 3
o 117} 9 AX) 24528 9 $AAZ
o 50ge] £ ATHyeild: 10.8%).

o % e P 33 $ust 242200,
400, 600, 800ue/mi7t 97 FHSol Salstel

AT ERRE S RS (BERS
B4 71 AE Rolvl, ABHFES (KB
HEYD 7|49 Aoz & Fo i
2 ol#f 9} ZeK(Table 1, 2).

2, ek BE

B Adgde AB FEMR#HEY SK-Hep-1
(KCLB 30052), ffif&#HME#R < A549 (KCLB
10185), & &#AfE#ke AGS (KCLB 21739)9} 4
& AR 4Rk BCE 2 A28t

SK-Hep-19] uj %2 DMEM HjA] o] 55¢C 1&

BrEo) A 3082 7123te] EEAI5IA17) Fetal
Bovine serum (FBS, Gibco. BRL)E 10% ¥3HA]
713 1% ¥4 B (penicillin/streptomycin) &}
NaHCO032.22 & #7183 AS49, AGSE
RPMI Hj A & o] 43515 9o TUg 2o
A 7}5}% 1 BCEY vl & DMEM # 4ol 55¢C
fEiEEAA 3082 7tedtdqd E845A7
Calf Serum (CS, Gibco. BRL)E 10% E3HA)7)
3 1% $i %% - (penicillin/streptomycin) &}
NaHCO, 2.28 & #7331 basic fibroblast
growth factor‘(bFGF,' Upstate Biotechnology)&
3ng/mle] ¥ F HIIEIR o 1.5% gelatin®
238 W FHA o BIEES 3Y HFe
2 AAsd-

3, MTT assay'3?
£ Adg A8 MTTH-S Mosmanne} 7}

w3 uhy © 2 PromegaAle] A Eubyo] F3}
o dgsac

Table 2. Composition of Yinsamyangwui-tang (YSYWT).

Herb ~ Latine Name Scientific Name Dose(g)
=t " Actractylodis Rhizoma Atractylodis japonica KOIDZ 56
B " Citd Pericarpium " Citri unshiu MARKOVICH 47
& b Magnolise - Cortex Magnolia officinalis REHD et WILS 47
$F Pinelliae Rhizoma Pinellia ternata BREIT 47
iR ' Poria’ Poria cocos WOLF 3.8
BEE Pogostemonis Herba Pogostemonis cablin. BENTH. 3.8
' A% Ginseng Radix Panax ginseng MEYER 19
BR Tsacko Fructus Amomum tsaoko CREVOST 19
xHE * Glycyrrhizae Radix Glycyrrhiza uralensis FISCH 38
B © " Mume Fructus Prunus mume SIEB et ZUCC. 38
KB ' Zingiberis Rhizoma Recens Zingiber officinale ROSC - 38
j{ ®E - Jujubae Fructus Zizyphus jujuba MILL 38
- 463

Total amount
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BCE A £& 96-well cell culture plated]] A E
7} 247} 2 X 10%cells/welto] ¥ %2 seedings}
o] 1004 10% CS-DMEM3} 37 48717t B¢t
37T, 5% CO, AXE wjF71oA H)FaRAct.
10044 9) serum free DMEMo]| %o &R &
7kt M 2o T3t

20r) Zto] 7A3}gk F MTT dye solutiong 20
diwello] 7F38F & 108 3o ELISA reader
{Molecular Device, US.A)E o439 =23 3
& 490nm, A= % 650nmel A 23 stgich
Blank #t& $8lA tizZole FAE 718kA
ke 1004 serum free DMEMS] &3 3t &
blankZ gz AHFL wWjgdol ¥ H7t
& ZAFgoZ Fent

4. Proliferation assay

BCE A 2| tf3}led BrdU (5-bromo-2’-deoxy-
uridine) incorporation A8 & AA|&dH =
Rocher Molecular BiochemicalsAte} W o) &
a4t 4 AFEE 96-well plates]) Z}z} 2%
10%ells/well®] B) &= 10% FBS-DMEM 100 4
o} 37 seedingsl A Th. 484]2to] Ad ¥ Kl
< 7} = 2200, 400, 600ug/ml) 7}5la &
A)ol BrdU labeling solution 104 /wel-g 7}3}1 %
t}. 18A] 7to] R & ethanol 70% (in HCI) 200
diwellg 7hate] -20Col 3083 o} A XS
A8 5 PBS 200u/well2 33 A H Bt} o}
Al nucl'éase‘IOO,ul/welli 748 3 3087 37¢C
water batho] 3 UhA] PBS 2004/well2 3]
At oA anti-BrdU-POD (peroxidase labeled
antibody to BrdU, Fab fragments)E 10044/ well
o] 3087t 37C water batho] & & washing
buffer 2004 /well2 33] A3 3o}, Peroxidase
1004/ well2 211 108 %) ELISA readerE
o) gated =4 ot 410mm, 23 I 490mE

5. Tube formation assay'3®

24-well cell culture plate® 93 FAlo £
2.4 mg matrigel (12.1 mg/ml)E 7}3t & spatulag
o] &3] =¥ 359 vt Matrigel 2 ulE platex 37
¢ incubatore]] 308-7F WA} 8le] matrigelo] gel
3 I & 39l BCE M| ¥ & matrigelo) =¥
9 plated]] 8 x 10%cells/well 2 H£3}31 10% CS
7} bFGF (3mg/mi)©] A 7+E DMEM =] s} g
Al #HZ 50, 100, 200, 400 wg/mlo] FEE 3
7}3led CO, incubatoroll A i Fatgict. 6, 12, 18
Azbe] AT T FENEBE 94 Ao}
(Olympus CK40, Japan) 2.2 508} ol 4] AHz1-&
#9gslo] BCE Al¥o #3 AxE #&3Y
.

6. Aortic ring assay3®

48-well tissue culture plateo] 10044/well(11.46
mg/ml)é] matrige! (Beckton-Dikinson)& coating
& 5 CO, incubatore] well plate& 30~60%3t
Fol £ ele matrigelo] gelo] HA Frt

4~65 @ 57 200g 7| el SD (Sprague-
Dawley) ratg& CO, 7}2E o] &3 AAAA
2 % F¥-E sagittal sectiondt] ) EH I & F
Aoz 3cm AEE ZEA Hank’s Balanced
Salt Solution (HBSS)o| @2t} T/ el ol A
29 223} 059 £ blood® 2 AAE 3
592 HBSS7 970 WeFgAlel 1 o2
2 ALg3F] 08mme] $79 ring 2470 & 22}
J ©h4& matrigel & coating® 48-well tissue
culture plateo)] W-E99] ringS well Fol 3
WA =3 4049 matrigelE F712 FY5HA
ring& coatingd} 1 7L ¢} incubatoro] 30%-7t



Yol £ t. 2 & ECGS (Endothelial Cell
Growth Supplement) 200ug/ml S %% human
endothelial basal growth mediadl] -2 A7}t
o Z} wellol] 2004 ¥ & YolFm 2T L
ECGSE 53} media 9H2 Yol F:c}

59 5<t CO, incubatorol] Hj%F3t ¥ media
AARL 43 ArA 22 40u) & A &3
Rt : :

7. ¥EEtEE

Cell viability A &4 9] KA AR
SPSSZ ©]-£3} one way ANOVAES A A 3%
t}. 28] 32 SK-Hep-1 cell pioliferation®] 50%A
A F=(ED50)E vh3# o] F3t|tth Log
doseqt e X202 33 ABEHS YEo2
gt A4 AsHeR AAFHAS 4 o W
AAEL TZ5H Y=-25.83X+144.80] Hr}.
Y=50%%¥ 3 X=log,, EDs,;& T3t3 ED,3t<
A 4677.35ug/mi7} E}. o) gkze vhy
° 2 A549(Y=-38.56X+186.4, 1,=0.5332)°]] of 3t
ED,=3338.44ug/ml, AGS(Y=-176.1X +497.7,

12=0.9943)9] W) ¥ ED,;=346.73ug/ml, BCE(Y=-
76.27X +240.0, =0.9950)0] t g ED,= 309.02
wg/migk& 24 e

. EE B

1. FRNBEASASERS Hiik
O CHEt fufisiE

. BiilE-& SK-Hep-1, A549, AGSl| o3t A7}
(Table 3, Fig.1), B#-< SK-Hep-12] 7% 1004
Iml B Fo A ) 2T B3t 89.2%, 200ug
Iml E]Fo A 86.9%, 400ug/ml Eo Tl A
36.6%, 600ug/ml FATANA 3.1%2 FLEA
< JeRAITh E3F A5499] 7S 600us/ml 5
o oA hZ2Fo Hsld 49.7%2 AT}
Zo] EAH. AGSS] 37 400ug/ml Fof Tl A
2 Fol H3te] 41.5%, 600ug/ml Fo o) A]
31.0%2 A A A HUEEES 7 gl |
Bl 21 SK-Hep-1, AGS, A5499] &A 4t}
SK-Hep-19} cell viability & A} &4 9] f2]A

Table 3 . Effects of the WLHLD plus YSYWT on Viability of SK-Hep-1, AGS and A549.

WLHLD plus YSYWT (ug/ml)

0 100

200 400 600
Sk Heo 1 1.036+0.039*  0925+0.050  0.901+0.058  0.373+0.143  0.032+0.008
nhep (100.0%) (89.2%) (86.9%) (36.0%)  G1%)
A549 125140066 120240094  1.072+0.123  0.807+0.082  0.621+0.033
(100.0%) (96.1%) (85.7%) (64.5%) (49.7%)
AGS 103740027  1.145+0.124 094140207  0431+0.140  0322+0.029
(100.0%) (110.4%) (90.7%) (41.5%) (31.0%)

*represents meantS.D. of measurement in optical density

SK-Hep-1: adenocarcinoma of liver
AS549: carcinoma of lung -

AGS: adenocarcinoma of stomach



9 100 200 300 400
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Fig. 1. Effects of the WLHLD plus YSYWT on
viability of SK-Hep-1, AGS and A549.

A% & ANOVA ¥4 A A 2m(F-value
244.835 P-value 0.001, F, (5,30)2.53) Sheffe A}
F A3 A 200/n N e 22T} &
o H o]l & YA (P-value, 0.0016).
A549 F& (F-value 63.347 P-value 0.001, Fy 05
(5,30)2.53) 400ug/mi NN F-E] )2 Z 79 f9
A ztol & Yo (P-value, 0.001), AGS
(F-value 281.186 P-valie 0.001, F, . (5,30)2.53)
= 400ug/mioA X FE A 2Z e foA Ko
£ YelIAt} (P-value, 0.001).

2, EMMBEREATEER0| maEik
o mEAEERS SMH OXE

BHS Eltke RS T Fos)
of DNA @Al vl JgL 4y £ 47
(Table 4, Fig. 2), ¥ SK-Hep-19] ©] 5o
600ug/ml ‘s Eo)H 27 DNA §4 &9 y)
3o} 59.1%2 AaE o, A549% 72.6%,

" . —— SK-Hep- |
120% e

>
8
&

@
<

60% |

40%

Proliferation ( % of control)

20%

0% " . "
[ 100 200 300 400 500 600 700
Concentration{ug/m}) :

Fig. 2. Inhibition effects of the WLHLD plus
YSYWT on proliferation of SK-Hep-1,
AGS, A549 and BCE.

Table 4. Inhibition Effects of the WLHLD plus YSYWT on Proliferation of SK-Hep-1, AGS, A549 and BCE.

WLHLD plus YSYWT (ug/ml)

0 400 600
SK-Hep. 1 0.857+0.029 0.712£0.134 072040076  ° 0.507+0.116
P (100.0%) (83.1%) (84.0%) - (59.1%)
AS49 0.944+0.063 0.887+0.060 0.908+0.067 © . 0.685+0.092
- (100.0%) . -. (94.0%) 962%). - (12.6%)
AGS 1.081+0.058 - 0.983+0.076 0:465+0.069 0.066 10,009
~ (100.0%) (91.0%) (43.0%) - (6.1%)
BCE 10.240+0.020 0.157£0.031 - 0.097:0.017 - 0.0690.022
' (100.0%) (65.3%) ' (40:4%). (28.9%)

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

SK-Hep-1: adenocarcinoma of liver
A549: carcinoma of lung

AGS: adenocarcinoma of stomach
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AGS¥ 6.1%, BCE¥ 28.9% 2 A 3tA| A t}.

SK-Hep-1 Proliferation: ED;;=4677.35ug/ml
A549 Proliferation: ED,;=3338.44,g/ml
AGS Proliferation: EDy;=346.73ug/ml

BCE Proliferation: ED,;=309.02yg/m! -

3. ERNBAAASRES0 BCE
feol M0 OAE A

Matrigelo] =¥ ¥ platesf] BCE N ¥E HF
T B 0, 50, 100, 200, 400 yg/mlo] EE
2 A2 3to] AxHo) BCE M X2 ¥3}o wjx|
E 9EE BANUD 6, 12, 18X Fofl AR
< 9834

AY A7 Q2L 6A17to] AR AE
o] B33t BMMES F937) AzFen
12, 18A13k0] 733314 o] 2| =7 Ul % £
AR 1o 18AZE Fole AN EEEA &
I A X7 vt A g2 EE e 2Hdd 3le A
o] 48 #AH 3 9t} (Fig. 3).

< FAG 7% 50, 100ug/ml Fof AN
£ mEMS] FAol, 200, 400ug/ml F-of ol A

6h 12n 18h

trypan blue

(mB/nt) 3

50

100

Fig. 3. Effects of the WLHLD plus YSYWT on
capillary tube formation of bovine
capillary endothelial cells (BCE).

£ 89 4ol IR AH 1 e 2do) B
25w, 3] 200, 400ug/ni, 18412 F Fof Fol
A plaedteel N dojA dedde AXE
@2 1 giek o) @ 270] M EAL] & F A
AAE g37] st AR 29 AF wypan
blueE o] &3t G4 A3} Y22 B F
o ZANA 5 MEALL SRR g3kch

4, EHABASASEES0 AR X
ik MEAHIMES] DL O]
A 98 --

A9 A3Fig. 4), KL 200u/nl FE7HA
£ R Fo) vstd mEHE oA Eohd
2pol & Yl 2 A o, 400ug/ml F =
Me g2z vste nEHE =71 A
FZ02 A3te o] Yol #2251, 800ug/ml
e WzTe o 10% o] 3, 1600ug/m!

oAM= mEHE 443 JAHA Ue

3
27A& Eolx Yt

1600 (1&/me;

200 400 800

Fig. 4. Effects of the WLHLD plus YSYWT on

angiogenesis of rat aortic endothelial cells.
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mEHES A3t 24 Zohllo] HE
Bz Adstel e 7P S olfre Bkl o
gt AP Aoz Z-L3td FEMLE Folrln

apoptosis - cell differentiataion -

e Bl 4l A 95 mE
HES ddx oz qAge =R F38ol o]
€ o]3AQ EkE NeEd £ e Aol
. 7129 EREA e (LBRES %8
o) el it LHILHmME ¥Ee) BHER
2 R SHE T EAE /MR S &'
U X3 daL Bl ce A7 =2 e
71 A50, 8 AL E a9 EA 25
Aot} T3 Wi/t FHH o2 B s
ZHEREHE ol & T4 Od; uL
fFAZ ez vad P o] FA A o]
A el geth 2 HELE AAS
o FEHFES AED A o2 &3 ¢
A G QA NN 714 RF F3Hgo] BA
& Sl EAE A3 Q7] B0 o]
of ®la) 4z Fatgo] g @Al A,
AA S RREHEBR7T ATt QA TF
o] HUERCRY A A7t g AP
9] T}23.29.31,36,40.41,45,46,47,55,56,59,62,63,65.80.96), :
el ERp ot mMEH £ A% 2 MEIT R
fd 7t ERS A EQA L] Aol A2 W
Ao zolzt 9L ¥ 2 A (local invasion)
e 2edoz FAHUD. daA el A
BAgte AN B nEHES 49
Faolztn ¥ 4 glev mEHEC] s
WL Ee lw o] A4R2E + 7] dE
o1 F o] AAE B3 Mg, FE, L
B, ADLATR 5 o4 2 B84 m AgF
A FAqA S #H A Wie] de 2 Mm
IS AA e G g el Ago] AA
Aoz Burs] o] Zojx] 31 gl THOBIIN)
Douglas: 59199 )3} angiogenic CIS
(carcinoma-in-situ)¥= 2 invasive carcinoma® 2
ARDE Hasged, ol FE9 oA
EEE7R o AR AP o i mE
kol #el §& AAete Ao 9AA )
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7b Ach.ole el AY, dF AR Aol f
o] JFA 2 HzhA) g o n]9n10L137,138.139)
AA 2 FREST NS0 prpes10212) it
110) | B 4237,43.44.64.125) 757 BB AR 949) T o] A
mEFES] P8 F 54 dF Ax2A
9] 7Fsdol 75 Ut :
- MEHES] AL Y, 4% R AAHAHR
Soll AFAoln] o] AL MFHEL QAL
FAE &4 AT ZF A M e F
A=A g nFEFELRE AYPdct 848
2 2 & %8, rheumatoid arthritis, corneal graft
neovascularization, angiofibroma, hemangioma,
hypertrophic scars, 3 A o] A § A &
scleroderma, & # 3 Z 2 ¥ § A 8,
arteriovenous malformation; EhikEE{L, AIDS
complication & T}%¥g AL {idsl= 99
o2 A ged' FAQANE AL
B2AE o] #AH ] JHstq 2L w35y
FayolA e Fod 2 H3 ZAEd] 2
AANE FP3q 8o Y71AAM 4L A
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