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Study on Antiangiogenic and Antitumor Activities
of Processed Rhus verniciflua Stokes extract
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Rhus vernicifiua Stokes has been used for treatment of blood stasis and abdominal mass in Oriental medicine.
Rhus verniciflua Stokes has been experimentally reported to exert antioxidant, antiproliferative, antithrombotic and
apoptotic activities. In the present study, the antiangiogenic and in vivo antitumor activities of aqueous extract of

processed Rhus verniciflua Stokes (Nexia) by heat

were examined to elucidate its anticancer mechanism. Nexia

showed weak cytotoxiicty against human umbilical vein endothelial cells (HUVEC) and Lewis lung carcinoma cells
(LLC) with IC50 of ~200 wg/m¢ and >200 ug/mé, respectively. Nexia significantly inhibited the proliferation and migratory
activity in vascular endothelial growth factor(VEGF) treated HUVEC. Furthermore, Nexia effectively suppressed the
tumor volume in A549 nonsmall lung cancer bearing athymic nude mice, CanN. Cg-Foxn 1nu/CrljBgi up to 40.7% as
well as tumor weight incised from LLC cells innoculated into the flank of C57BL/6 mice up to ~50% compared with
untreated control at a dose of 300 mg/kg. Taken together, these results suggest that processed Rhus verniciflua
Stokes may inhibit the growth of Lewis lung carcinoma cells partly via inhibition of angiogenesis and can be potently
applied to angiogenesis dependent cancers. However, it still needs a further research on molecular mechanism,

angiogenesis animal study and clinical trial in future.
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2. Al 2 oule

AMEE @ MEZE LLC(Lewis lung carcinoma)E RPMI
1640 I} 10 % FBS BiAjollA] viQF6I¥ 1L, € &4 Hed A8
HUVEC(human umbilical vein endothelial cell) M=ZE X} vl
oBled A8 B1%rt HUVECY wiAlE M199 mediagt 10 %
FBS, 3 ng/ml bFGF, 10 unit heparin 0] Z&FE HiX oA HiQt
gtal ARESIATH
3MESEE &8

A=A ZHS 2,3 bis[2-methoxy-4-nitro-5-sulfo]-2H-tetrazolium
-5-carboxanilide (XTT) 2HE o|&slrt. AFS M Z2E]
225t @ PN EHUVEQE 01% gelatino] FHE 96-well
ZyolEo] 1x10'02 BFGIE. 24417 BT & 5%
heat-inactivated fetal bovine serum(FBS)Z}F A7 M199HiA =
S22 STER M5l 100 A Bl 244120 BT
ch 1 mé XTT (1 mg/mé in PBS) stock solutioni} 10 uf PME
(153 mg/mé in PBS)E &8 T 50 1S 7t welld H715lod whe
% microplate reader (Molecular Device Co.) 450 nmoﬂ/\i =
TE &4 & 2 EH Blasly AEZ YESS ALSINTH
4, HUVEC &4l &4

HA5 ST AEY AuiEgd WA EHUVECH
vascular endothelial growth factor(VEGF)& AHelst & XTT &
He o83t Al AMuERE 2elsh STHIMEE
0.1% gelatino] FHF 96-well plateoi] 5x10°0 2 BZESIGCE 24

Al

CRHS - oA - T4

]

ok

Al7} WiQIRZ] & 5% heat-inactivated FBSZF A7 M199 8iA]
2 6A17F =0t starvationA]ZiCt 5% heat-inactivated FBS, 10
ng/mé VEGF&} 5 units/m¢ heparino] 71 M199 X 2 Nexia
2 =5THE 35l 100 w8 B7islod 48A17H B0F WYAIA
r} 1 w¢ XTT (1 mg/mé in PBS) stock solutioni} 10 g6 PME (1.53
mg/né in PBS)E =gt = 50 wZE 2 welld HIISK] Bigd
microplate reader (Molecular Device Co.) 450 nmoﬂk] EHLE

] & R Blasiy Azl 4Eee ALSIS

o 3

5. HUVEC o]|=% =7

0]5=9 X2 wound healing assay”E HE 1] AHES}
Ark A1 A ERE 22isiE BHIHEE 0.1% gelatino]
FEE 6-well plates] 3x10°CF EFFIGCE 24417 LS
6-well LS vellow tipLE TojAl AZE AAHSIETE 5%
heat-inactivated FBS, 10 ng/mé VEGF2} 5 units/mé heparinO]
A7kE M199 #iA 2 NexiaZ EEEE 345K 100 wa &7t
Slol 17417} S0k BI2RAIZICE 17A1700] Al B HHAIZ AASH
% PBSE washing &l FIC} Fixing solution© 2 M EZE 1F
3l7 Diff-quick 12 @A & gnjdeZ Yo
yellow tipQE F2 WHWNEZ 0] MESE AkMSIA thET
W vimsle FAY g ALBIA

S

HA FEUlRE 0|88 SUSE HBOZE AN Bl4Al
EQUEFO! AS9E 5X10°4) FEn 22 (Immnunodeficient mice(male),
CanN. Cg-Foxn 1nu/CrljBgi®] mlgloll FA}E}1L, AETE 24
WET, ABYT WAOKE, EETE WAI0KE, LBTT WAl
ok W QTR A TH(gemcitabine) O F FEBIR O, 72 79}
219 Rl AE A GIIck Nexia B2 50 mg/kg, 150
mg/kg, 300 mg/kg SHOE 24U = FAGIN 2, LG
Z2 100 mg/kggl BYOF FUolAl & 19 8YU 31 15U
EAFAGCE I § 26717 & 1570 254 caliperZ 524
S

153 A S SE5I e 22 AR SUEHE A

>
N
s
I
0 -
K
i
o

(mean tumor volume, mm =AB
B=TiEZio)S olgaloirt EEl LLCE o183 EZUEE
C57BL6 mouse & Q2 =3 Hrig] B29 ¥g AMAS
ILLCE 5x 10°/2004 2 PBSol Zulskd 1ml FAWVIZ 22
z i) Q&3] WEHERAL AHOE QM EE FUBIITE 5 &
ool 47 AL 2IS & 7S LT Y 2UR RE
ol g AT2 100mg/kg¥} 300mg/ kg BLLE FASIA2H, T
RS PBSE 0.2ml A HATE 320k} caliperE 083K &9
FAS 2718 SESIIIL, Fol 14 Y F FE UAIA LES
AASIL &9 A7|ek FAE 501N
7. EARE ’

ABAINEES Mean + SD2F Mean + SEZ VERN T, EA
APl student t-testE AAIGK] p<0.055 7IFEOFE sl 74
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2. 21 ZEE(Nexia)d) MEZEH 53

In vitro HIZE5Y FHA 2UF FEEE NEIS 22
50 % A SE(IC501= A5490l4 68.8 pg/mi, K56204 41 81.0 pg
/ml, KATO Mol4l 773 gg/ml, SK-OV-3olA] 1652 ug/mli,
U937 HUVECS] thal of 200 pg/mlE Lkt Ond, LLCol th
A E 200pg/mlo)240] OFSE =4S LERYT] wiEii] E3E A

\__ o=
AaEgoMe FE0] fis sTE Yol JEsirt.

3. 2U1% F£&E(Nexia)] VEGFA2] HUVECY ZAIOA &3}
HAFEE YAk e Al 7INE BERECh AR,

| 2228 BEd|== AA =2 of
o] EH|%¥ angiogenic factor® H3JA17)HLL, EME vascular
migration2 ARNSLALL, A
T vessel basement membraneQ] M-S UAsH= BhHol s
Bitt”. IPlskd HIMIYOIAIER 255 HUVECHIA{Q
Nexia HZ|A| EAGAENE B7)9d8 HA HUVECOHAQ Al
ZEHS HiEogE Agsint?. Fig 1o UERS 0l 20)
HUVECo} thah VEGFE XMeldt 42 ddutol vldl 6% &
Alo] LlEh iAol IBH Nexia F2) 2ol A= 1204g/ml

of skdlM Feld Ae B4 gE HA

angiogenic factor®] 2H|E

endothelial cell proliferation Z&

4. Z2U}F Z&E(Nexia)9) VFGFAE] HUVECY ol&s
(migration Ed) IR G

HUVECo]| VEGFE X2l3lL window scrape 2 S AL
BT Fig. 20l LIERL A T} 20] window scrapeFo] VEGFo]
gall olEsld NEZE 7SR thAFel Blal Nexia 50ug/mln}
100ug/ml= 2ld A HUVECY ol&d g AMsk=s aus
HA

150+
1254
2 100+
3
T *kk
> 754
-
°
N
50+
254
0
VEGF - + + + + +
Nexia(ug/ml) - - 15 30 60 120

Fig. 1. Effect of Nexia on the proliferation of HUVEC stimulated by
VEGF. ### p(0001 compared with negative control, ™ p¢0.001, * p¢0.01
compared with VEGF

A)

B)

120T

#

100+

Ceil migration

{ % of control)

&8 & 8
*

n
b

04
VEGF - + + +
Nexia (ug/imt) - - 50 100

Fig. 2. Effect of Nexia on the migratory activity of VEGF stimulated
HUVEC. (A) Photographs of migrated cells in window scraped field: Left upper
(Negative control), Right upper(VEGF alone), Left Lower(VEGF+ 50ug/ml Nexia),
Right Lower(VEGF+ 100ug/ml Nexia) (B) Graphs of effect of Nexia on the
migratory activity

. RUSE ZEB(Nexia)2] A549 U LLCUZE 0]4]3F Wl
.

2 AEE Nexia® JUFHNE B7] Y6l Foness
B AN QA (A549)9] 0]A] 28 (xenograft model)S
SR, AIEEERE Faslad To it 558 B7ISIUAL

- 827 -



A Al

H] A4 EF(non-small  lung
A549 M ZE FEPIR 2ol oAl S
Al FERREA0 AolAlg Bl
Sk St A Ed 9
AE9 Hale ¢rt
NEET dAokr, &
) & T (gemcitabine)
S8 FEsion, 432 Y FErtRAE uiEsieint
ulxJo} B FollAlE= 50 mg/kg, 150 mg/kg, 300 mg/kg SEEQ
T 2490 B Bl e, SEtiETEE 100 mg/kggl g%
CF Eojal 3 1Y 8 Bl 1585 BZAFAIACE 1L 7 27U A
Zoro]  EFLHS 770 613.98+358.99mm’

&]g O T 1
536.53+318.04mm™ 364.18+162.24mm° 2

570.80+197.43mum’,
449.58+187.67mm’E Q& LIEWL} SER T ulah ZH2t 12.6%,
7.0%, 40.7% L 268 %2 AH QNS HA}CHFig. 3). EUS A2
3V A oL g FES 28 SUE 2ol
FollA} a7ke] Rlol= UERGAIEE EASE o Z 79
UI(p>0.05) SHIYEXE OpIAUC.

323 GHUNAEZE ARESH gemcitabine?] 22
ol tiolHute B JAIEEAET S0 d&AAA 7 H2
O Z VERITE sl B E A12GH £ 1, 8 15 dxjo] B2
ARME 7t 2ol UERITIE S E AR & 25 Yol
ot ZARE AP AV17 EEEE SIS RAE B £ U
A %VciDHZE‘:QOI Aol 25 A4E o o]} 11
o] Uehd a4 & olaiETt. o]
= A]@E oflA] Nexiaw= LETFA(300
AL E VERIT
15l A tlE 8482 E C57BL6
nlesof LLCE 049j AFolT 14¢0]Fo] ILEZT (300
mg/kg)ollAle tHETS] 50%7HX] SUQ] FAE AAH el
EQ%II , 100 mg/kgo A= HES] 10% F 5ol
AHBIA S5k Blud FANSH A3t 3Tt (Fig.
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556_1 Nexial= LLCL} A549QHA| = Z320) thel E4o] ekl
AATAE §56H= DNA 2HO|L sub Gl peakE Z7lsh=
EHE HolA LU, HtiE 2 E HUVECH] ol =40l ¢l
shols gagd AalgauE 2o, §3] LLC Yol tigh
Ax e ARG 2H8o] 5938
FEECE e §EE ol 38 58
Q7 QA BAESHOZT A&

oz 2o I8 KimEP2 U% olEksS 50 pg/ml
Oﬂ/d AGS ¢Foll tidl p27Kipletdlg Edl a
St Bl9i L, Kmsg—”g BNL CL.2 B} A 7 I Eof thal
zlo} SlEL FESICII Bl I, Lee

K= T protocatechuic acid, fustin, fisetin, sulfuretin, and butein
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ZZ flavonoidZE0] A1E}E] osteosarcoma
ofl thall capsapse-8, cytochrome cE& #4417 1, Bcl-2Z A
Sh apoptosisE SESHT BuS vizt ot ol#$h Hugl
CIEA 2 HAToll4] Nexias #H ol thall apoptosisEHE B

2L

OIXE AR EHo] gl BEolN BEL N ENS B
ol "o| FEc),

1200
|
) 1000
)
!

800

mh

800

NEX150 NEX300

GEM100

Control

F|g 3. Inhlbltory effect of Nexia on the growth of A549 cells in
athymic nude mice

25¢
T 2.04
E
D 1.54
2
*
5 1.04 —_1
£
£ 0.54
0.0 T T
0 100 300
Nexia (mg/kg)

Fig. 4. Nexia treatment reduced tumor weight in LLC bearing mice.
All mice were sacrificed 14 days after LLC cells inoculation and tumors were
removed and weighed. All data were expressed as means*SD. (n=5). The
statistically significant differences between control and Nexia treated groups were
calculated by Student's test (* p¢ 0.05 ).
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