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Inhibitory Effect of Norcantharidin on Growth of Cell Lines Derived of

12 Main Human Cancers

DENG Kai-wen, FENG Yan-yan, JIN Lin, SUI Tong-tong, SUN Xiao, HU Xiao-wei, SHAO Hao-zhen,
FAN Xiao-ting, MA Qi-xiang, LUO Guang-bin® , MA Zhi-tao "
(School of Life Science, Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract | Objective; To determine the inhibitory effect of norcantharidin (NCTD) on the half maximal
inhibitory concentration (IC5,) of 72 cell lines of 12 major human cancers, in order to provide an index for growth
inhibition effect. Method: The inhibitory effect of norcantharidin ( NTCD) was determined by measuring and
observing the half maximal inhibitory concentration (IC,,) for individual cell lines using an IncuCyte™ ZOOM-
based proliferation assay. Briefly, cells of individual lines at defined densities were treated with norcantharidin at
various concentration, and their relative growth rates were assessed by measuring the relative cell densities once

every 3 hours for 72 hours. In addition, digital images were captured at each time point and recorded. Result: The
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IC,, of NCTD for the 72 cancer cell lines varied considerably, ranging from 2 to 66 pmol - L™", with an overall
median value of (24.63 +12.97) pmol - L™'. Among the 12 cancer cell lines, the mean IC,, of NCTD for two
liver cancers ( hepatocellular carcinoma cholangiocarcinoma) , gastric cancer, prostate cancer, leukemia, central
nervous system cancer, renal cancer were lower than the overall mean value. Also, significant differences among
various cancer types and individuals with the same cancer were evident. Conclusion; There are remarkable
differences in sensitivity towards NCTD among various cancer types and individuals with the same cancer,
indicating the individualized sensitive nature of NTCD and the great future prospect for the development of

individualized therapies with NTCD. Many cancers show a similar mean IC,, of NCTD with hepatocellular carcinoma

and gastric cancers, for which NTCD is effective clinically, suggesting that NTCD could also be effective for all of

these cancers.
[ Key words |

status ; individualized therapy

BEZ & — PR oo h 25, 76 b I TR RE IR
J7 O B2 0004y 7 s . BiF 35 2 ( cantharidin,
CTD ) 2 H3% P i 4y, B A AR5 ) b R VT, 132
FH T 65 e e 45 B o R OB g B i R 2L IR IR
SE3RYT T WESE R B, CTD 3l i 51 DNA XU5E
5 T2 200 T 200 0 309 BEL 345, pS3 i DRI 446 i iy 200 L
T, 0 e R ) T B RN B B R AT
PT CTD S 4% 10 17 T 4 1) A, b A 552 56 20 4 3
VR 22 55 77 A 7 T A B A T G R
e BHIE A BF 2 425 CTD (2 fii A i, Hov 5
IF & & ( norcantharidin, NCTD ) & CTD iy 2 H 3t 1k
- A S E S S E R A e (O R G T
PERIEA . 5 CTD 2540, NCTD ] L 5% i 40 e 54
B 10 22 ol A5 7 | AT B O T o 1 A
AR AR RS L JF HLFSE & B NCTD fg g
ok Z 25T 251 . NCTD F 1996 4F % v @ FDA
HEE TR B A B BT L MOERER
F W) NCTD 3= U2 il 1 10 ) 4 (1 B FR % 2 (PP2A)
X 2 2R T P SR MR B G B0 B R RS . PP2A 1E
ZoFp iR L S R O X AR KA NG oA AR
FH IR 4066 PP2 A m] fil 4o 3 28 i i A — 5 BT
Bo {HERG N I 36T NCTD % 4% Fl i 98 20 i 1 2 K
) R B PR T R G AT TR A . R TR
T NCTD 2 75 1] A X JF 98 £ 45 95 A 5 9 LA b i i
Yo AT — 3 T 3, AR R 1F NCTD %GR A
2% 2 PR A% 750 1) 95 40 LR 1) 2 K o) e 2 i R
AT ARG . LA 12 AP OSSR AE 9 72 HRAC R 4N
HL bR Ay S 36 B4 ), 38 S G T NCTD 76 4% 40 i 3R 11 2
BN HI e B (1C, ) , 41 4 B e NCTD 7 45 9 4
MR . HRTEBR BB T EA 9
SRR 60 A 40 i Bk , L E 2 T 19 NCI-60 % %1
- 104 -

norcantharidin ; half maximal inhibitory concentration (ICy,) ; cancer cells line; cell growth

bR, % IEF] NTCD O 1Y N i M 7 A9 4R ik
1§ 00, A WEFEAE NCI-60 5 51 v e B 58 /> 400 fitg Bk 19
LAt b, A 10 A B8 20 Ak LS T A BT 4 A g
(hepatocelluar carcinomas, HCCs) 1 3 /> flH & J&
(cholangiocarcinomas, CCs) F11 4 ™ & J& 40 Bk , 22 W
— A 72 Fhan Rk, AUER 12 38 B AE A NCI-
60 + Bk & . 7EIL LA L, 5] A IncuCyte™ ZOOM
RGN & A AR B IC, E AT R 48 1 TE Al
IncuCyte™ ZOOM Z G5 i 51 A AR AL fi 78 %5 [] B[] A
SCHG A TSR 2 AN NCTD X i 72 A 40 g Bk
8 A A A T IR S AT PE A T L 7E 24 B2 I 34 8
1F VA7 S SRR SR X AL B 1Y B A8 AR Ak AT ]

(ST
1

L1 4508 NCI-60 ¢ 4t 5t A= fin B} 24 iiF 55 B
Ph Rz G B it 15 96 4 s & SGC-7901, MGC-
803, AGS, BGC 823, fif %% 4l il & HepG2, Hep3B,
SNU-449 ,SNU-387, Huh7 , LM9, SMMC7721 , il 45 4
i s Z QBC939,HCC9810, RBE , (b 5% i Jgd I B B
HBEAR KGR, B4 M (7% E PAN Biotech
LS P150104) s RPMI 1640 5 57 35,96 £L 41 il
B, 24 LA 55 32 M (3 [ Corning 28 W), 41t 5
435k 18916003 ,3995 ,3524 ) ; i fifi , 7, — J& /U 2, R
(EDTA) , B2+ 2% vh i (PBS) (b5 FF 2K 2 9 4
KA RS 7] HE2 455 0458 ,46-034-C1, de0220) ;
NCTD ( Hr [# 2 B ke A F L, 5 al068) ;4% & W ik Y
W (At A v B B A IR A ] dit 5 60008-1) 5
T HFEF A (DMSO, 35 [H Sigma 2\ H) L5 34869)

NCTD fiff #5 %5 WL T i, it NCTD 32K 500 mg %
i T PBS 14.87 mL , Fit & % & ¥k B S 100
mmol-L ™" f NCTD £ %W o



523 BH 15 RELEATFZERE Vol.23,No. 15
2017 48 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2017
L2 £ IncuCyte™ ZOOM A I MINE SR e 3 BReBIURR (1C, e/ ) R 25 (1C, B ) 9 14 35 40

REZr BT R 58 (R E AR PURH A BRA R ) 5 IX81 Y 3]
535 ( H A% Olympus 23 7)) ; 1300SERIES A2-1384
R TAES 3111 5 CO, #5346 (228 Thermo 24
Al

2 Hik

2.1 #ifpsEsE HEA 10% KiG i s m
RPMI 1640 3% 7 W 35 57 40 Md, 41 il & T 37 C 5%
CO, s 240 35 SR A0 A B 05 o 20 i G BE A G, i 3
FHLP K 80% ~90% J&, UL 1:3 7 B Lb 1) 4%
L2 ~3 d B AR 1T Wk, BORT B8 AR K 0T Y 48 L 6 Al
HEAT S5 o

2.2 0 RESN AR KOIR B BTl IncuCyte™
ZOOM il z¢ NCTD X} 57 kI BE 20 Jf A& K 9 52 i
V4 20 H 4% R 4 000 >/ LA AR T 96 fLik , & T 37 C
5% CO, i FRAE R FR i o o NCTD H 40 g 35 % W
HEAT R B R B W BE R 0,0. 312 5,0.625,1.25,2. 5,
5,10,20,40,80,160 wmol-L ™", B4 96 L4 1N 15 35
W g & 25 9 FR W, U5 K 96 AL MK E T IncuCyte™
ZOOM, % 3 h #1181 W, #2472 h, Gt R4
R[] 5B 448 L 25 B . DL R A M R AGS SR, M
IncuCyte™ ZOOM w237 I 5t 4 A~ i [1] 5 9 41 ffg
PRFR 3%, 1 GraphPad Prism 5 1 181 32 75 A [A] i 24
HWAERKBEH, Sl 0,24,48,60,72 h 25 (1 40 Al
NCTD 20 pwmol-L~"ZH & .

2.3 BiEFamA KRN 28 K562, CCRF-CEM,
COLO-205, RPMI-8226 , MOLT-4 41l i, ¥ % 41 i 55
JE,LLS x 10° AL R T 24 SLACES SR .
NCTD F 240 it 35 77 W 647 46 B2 i B, W B2 0,5,10,
20,40 pmol - L™ AN N A 25 15 55 36, 598 72 h
Jo WA LR 20 WL 5 4% 5 W 5 YL W 180 uL
TRAIGL (0, AN 2 10 L, FH 40 v £ & 47 11
. BAER 3 K. G LA ik

2.4 geitsa e b fHEH] SPSS 20. 0 4 X £ 4 ik
TG0, LW » s RER, RH
probit [B1H 43 H7 47 1C5, 315, P >0. 05 KB R 419
M&PLE,P<0.05 RFREFAGIEE L,

3 &R

3.1 KEFAEWEZETEAG NCTD X 11 26 88 A 2K
20 L 2R 200 PR R B ) R T O U RE AN B 11 2SN RE A=
T b 96 240 M R, A 45 I o 0 M R L4 T O A R
SRR R DS e Y AN TR SR
JfL R L g A ML R A R A R L MR A R
JHF 9 200 JL 2 AL A5 98 200 L 2R R IS O A R, 45 T 2 14

B, 43 502 It 96 40 B 2 NCI-H522 (7 pmol - L") Al
NCI-H23 (66 pmol + L™"); 45 i 8 40 e & HT29
(19 p,mol-L”)?T‘l] SW-620 (35 pmol - L") A A i
LRGN % SF-268 (13 pmol - L") 1 SF-295
(25 wmol-L ") ; B (A 2 9% 40 s SK-MEL-2(9 wmol -
L") Fl MALME-3M (59 wmol- L") ; i 5 % 40 it &
SK-OV-3(19 pmol - L™") #l OVCAR-8 (41 pmol -
L") B4 2 CAKI-1 8% RXF393(6 pmol-L™")
A UO-31 (40 wmol - L™") 5 A 51l i 48 40 e & PC-3
(2 pmol-L ") Fl DU-145 (21 pmol-L™") ; FL 15 % 40
Mi Z BT-549 (8 pmol-L°') FI MDA-MB-468
(56 wmol-L™" )5 K J& 41 g H  SNU-449
(13 pmol-L™") Il LM9 (30 pmol-L™") ; I 4% # 41
% HCCC9810 (14 pmol-L™" ) FI  QBCI39
(30 pmol-L™" )5 H 4% 40 M2 % SGC7901 ( 13
pwmol+L™") I MGC803 (38 wmol-L"" ), 43 5l M
IncuCyte™ ZOOM H 43 B I 5 i 43 4 Bk 18] A4 A 40 g
RT3 %, T} GraphPad Prism 5 fF 181 3278 25 11 20 Al
ZNEI DB E RO PR N e T <

525 (4 g R 40 i & NCI-H522, 24 NCTD
WeFE R 2.5 ~40 wmol - L™ B, 21 i 4 5 H49 159 5 T 2
= o (P< 0.01); NCI-H23, 4 NCTD W
80 wmol-L ™" B, 40 ffg 1% i £ 2 B W40 (P <
0.01),24 NCTD H160 wmol-L " i, 2 g 3% 58 15 5|
SEAIH (P <0.01) (& 1A, B) . &5 7 9 40 L &
HT29, 4 NCTD 10 pwmol- L~ ], 4 fits 3 5 75 41 41
(P <0.05),24 NCTD % 20 ~40 pwmol-L ™" [, 4t ffd
TR F| = (P <0.01); SW-620, 4 NCTD J
10 ~ 20 wmol-L™" B, £ g 34 5 5 £ ) ] (P <
0.05),24 NCTD 3} 40 ~ 80 wmol-L "B, 4 g 34 K-
PR EAH (P <0.01) (K 1C,D), A& RS
FEA ML 2 SF-268, >4 NCTD 4 10 ~40 pmol-L ™' i,
0 i 3% 78 15 3 B 3 I (P < 0.01); SF-295, 4
NCTD 24 10 pmol-L ™"}, 41 Jig 3% 58 45 2 40 41 (P <
0.05),24 NCTD 4 20 ~40 pmol-L ™"}, i fifg 3% 58 15
W EME (P <0.01); 2 NCTD % 80 ~ 160
pmol - L™ B, 41 it 38 5 £5 51 56 4 0kl (P < 0. 01) (&
1E,F) . Ha 240 SK-MEL-2, >4 NCTD 7 10 ~
40 wmol-L ™" B, 40 fi 34 415 15 £ W F WA (P <
0.01) ; MALME-3M, >4 NCTD Jy 80 pmol-L ™", 24
b sE A B W Ml (P <0.01), X NCTD
160 wmol - L™" i, 41 fifg 38 5 15 2 56 & 40 il (P <
0.01) (B 1G, H), BP 5 % 4 ffit & SK-OV-3, >4

- 105 -



5523 55 15 W) PESZEAFNERE Vol. 23, No. 15
2017 4£ 8 A Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2017
5017 wn 2sumart A 1001 — = B 100, — =6 c 1007 — =61 b
Z Notb s u::mloL 901 . ncTD 20 Hmol-L! 90 NCTD 5 pmol-L 90| S NCIDRIOY.mel- t.

40 { - NcTD 10 pmol-L! 801 NcTD 40 pmol-L’ 80{ — NCTD 10 kmol-L} 801 NCTD 20 pmol-L'
NGTD 20 pmol-L 701~ NCTD 80 pmol.-L? oy 70| — NCTD20 Wmol-L 70{ —NCID 40 pmol-L
30 {~ NCTD 40 umol-L" I gg — NCTD 160 wmol-L" ,,4/"“ 60 NCTD 40 pmol-L" gg —NCTD 80 pmol-L ‘
A e 50 e
20 A 40 e - 10 40 .
g 30 e 30
10 5 20 e e %g 20 :
0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96
100 — =aA
100 R e i 100~z e 075 w1
80 NCTD 10 pmol-L* 701~ NcTD 40 pmol- A5 L 80{ — NCID 10 pmol-L J'{ ~ NCTD 40 pmol-L
701 — NCTD 20 pmol L7 60{~ NCTD 80 pmol L™ 70 = NCTD 20 umol-L o] 30 |~ NCTD 80 pmol-L'
gg — NCTD 40 pmol-L" 501~ NCTD 160 kmol-L? e ~ NCTD 40 pmol-L : — NCTD 160 mol-L
] 40
40
30 w30
20 e sl 20 —ee it
10 -
012 24 36 48 60 72 84 96 0 12 24 36 48 6072 8496 0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96
—ZA
- 100 — =4 — =l 100~ NCTD 10 pmol-L"
188 . fc’m 5 pmol-L! I 9(){~ NCID 10 pmol- t; J gg Nerp 25umol-L! K 90|~ NCTD 20 Wmol-L” L
80 NCTD 10 Hmol-L 80{— NCID 20 kmo=~, — NCTD 5 pmol- L 80{ - NCTD 40 wmol-L" ! ﬂ'ﬂﬂ
701 — NCTD 20 Hmol-L” 704~ NCID 40 pmol-L' M 601 . xcrp 10 pmol- L 70{—NctD 80 pmol-L" 77 iF
60 — NCTD 40 pmol-L” 60 NCID 80 pmi.t“ ;H/f 50{ — Nctp 20 unwi II: 60
50 £ 50~ INCIDITsoRnZo: 5 40 | =~ NCTD 40 pmol- iter 30
40 A Sttt 40
30 = 30 A 2 e 30
0 e 0 10 ' 0
® Lo ¥ T - ~ 2220 ceoss et iul! - —
~N
ﬁ 0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96
c ==
§ 70 — %A 25~ NCID 10 pmol-L7
=P M 1001~ ncrp 5 pmol-L! N 80 71— =1 Lk o —NCTD 20 Hmol-L’ P »
2 60|~ ncw a3l mol: Lt 90| - NCTD 10 Hmol-L} H 701~ NCID 2.5umol-L- 20 |-NCTD 40 pmol-L? s
8 5o{ TR Ioamik 801~ Ner 20 kmel L] . 60| N Seml e b
- pmol - - mol L - - Lb - mol- £
40 { — NCTD 10 pmol-L HH {H gg & 55;[3 :g :le-L’ - ig ~ NCTD 20 Hmol-L" 15 {— NCTD 160 Hmol-L’ /}
praet =
30 {ﬂ o 40 -~ 10 L,w. m =
T 30 ‘ === ) R
T 30 .
?g ":'i;iﬂﬂh%l’**‘“{ %g ?g e —— 3
Tassiienrs
012 2436 48 60 72 84 96 0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96 °1020304050607080 50100
= — ZA - =/
188 ;ECETD 5 pmol- L g 80 —;Ecei'n 5 pmol- L R 1007 = NCTD 2.5pmol- L 5 50 NCTD 2.5pmol- L T
70 1L} 1L
80{ — NCTD 10 pmol-L} — NCTD 10 pmol-L} / 80| |G mol - 40, — NCID 5 pmol-
701 ~ NcTD 20 pmol-L 60 | _ ncrD 20 Hmol- - 3 = ig;g;g t::{ t = ggg ;g ﬁ:g} E
= NCTD 40 pmol-L 28 ~ NCTD 40 pmol-L™ /;:// 60 T NeTD a0 nmol-L” 301 Hxer¥etna-L?
o 40, 20
30 L e
%8 '[/!,;/’/J»«"’ 20 10 Mjﬂ ]

0 12 24 36 48 60 72 84 96 0 12 24 3648 60 72 84 96

—=p U

1007 = NCTD 2.5pumol- L
90{ ~ NCTD 5 pmol-L!
801 = NCTD 10 pmol- L,
701 — NCTD 20 pmol-L
60 NCTD 40 pmol-L 48
50 o
50 ’
20 i saseretl
10 !,._‘-v!'r-

0 12 24 36 48 60 72 84 96

A, B. i 41 8 & NCI-H522 ,NCI-H23;C,D. 4
MEL-2 ,MALME-3M;1,]. 51 $i 5%

t/h

S G R AN R HT29,SW-620;E, F. oK bt 25 95
s % SK-OV-3,0VCAR-8; K, L. 5 % 41 fft & RXF393,U0-31; M, N. {51 Jlit 5 40 ffs & PC-3,DU-145;0,P. 5%

0 12 24 36 48 60 72 84 96

—-ZH

~NCTD 10 pmol- L
NCTD 20 Hmol-L"

~NCTD 30 pmol-L"

~NCTD 40 pmol-L"

~NCTD 50 pmol-L';

v

e

T

gt

HH
pHE
t arrtH

oerrot

01020 3040 50 60 70 80 90100

4 f & SF-268,SF-295;G,H. B {5 20

0 12 24 36 48 60 72 84 96

R4 A& SK-

40 R BT-549 ,MDA-MB-468;Q,R. fFJ# 4 iy % SNU-449 ,LM9;S, T. U454 il % HCCC9810,QBC939;U, V. H 4 ifi & SGC7901,MGC803
Bl AEMEAERGOTEMEREE(#5)FE NCTD HEMARARETHERBES (v +5,n=3)

Fig.1 Growth tendency of different cells of different cancer cell lines in sustained stimulation with NCTD (x +s,n =3)
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MGC803, 24 NCTD 440 wmol-L ™" [}, 41 fifg 184 K b &
EMHE (P <0.01),4 NCTD % 50 pwmol-L ™", 4
JHLHE Bl 58 4 il (P <0.01) (K 1U,V)

i A] L, NTCD % A [5] 40 i A= < 30 i 79 52 i
25 5 N AR B AE AN [ 9 o 22 1] 44 30 A () o

S AN N AN [ AN 22 8] o T SR 3 R T NTCD i IR
7R AR 1 R AE IF 32 7R T A Sk AN R AR 3R 7 B9 7T
ek,

3.2 KOFEETEAG NCTD Xt 5 %5 40 il & AGS 24
MIIGFE RS2 B R 4 ML R AGS £ i NCTD $F4L
PIESEY P Uy L e N il e g S E R R
T2 20 20 B K AR RIRAS o &8 FT 4L L B NCTD
5,10 wmol-L ™" #H 41 Mg 5 #§ 2 4% K #4 #v, NCTD
20 pmol - L ™" 21 4 ffu 3% 4 € 26 15 2 W1 B A9 Mk (P <
0.01) ;NCTD 40 wmol-L ™" 2H 40 g 15 3| T 52 4> 30 1
(P<0.01), WL 2,3,

100 —ZZH

90 i —NCTD 5 wmol-L"
80 {’HJFH NCTD 10 umol-L':

g 70 —NCTD 20 Hmol-L’
ﬁ 60 —NCTD 30 Hmol-L
® ig ] HH‘H ~ NCTD 40 kmol-L"
£ 3

2 %

®

0 10 20 30 40 50 60 70 80 90 100
t/h

B2 NCTD Xt BREMAME AGS MAZE LR ME LD 72 h 33 g
HEHIE (2 £5,n=3)
Fig. 2 Effect on cell proliferation of gastric cancer cell line AGS

after stimulated by NCTD for 72 hours(x +s,n=3)

3.3 Kouf A WL PR A NCTD X T 98 44 Mg & Huh7
NG FE R I A0 &R Huh7 Z58 NCTD 5§
SR 72 h R AS R RS AL RS
220 1 40 K R R RIR A . a5 AL L & NCTD
10 pmol - L™ "2 40 i 52 #5238 K B 34, 55 A4l 1
B ,NCTD 20 wmol-L™" 21 4i i 34 78 £ 2245 2] . 2
# (P <0.01);NCTD 40 wmol-L ™" £ 40 M1 75 5 T 5¢
A (P <0.01), WK 4,5,
3.4 72 BREZ NN NCTD IC,, L3
NCTD 7 72 #k % 40l 2 9 1C,, ly 2 ~ 66 wmol L™
(R 5 98 40 i 2R PC-3 e fIG, il 9 40 L 52 NCI-H23
) o T3 Ak, IC BAR MY iR A7 5 8 40 Ml & CAKI-1
FIRXF393 (324 6 wmol-L™") , fili i 4 g & NCI-
H522 (7 pmol-L™" ), L I & 40 0 & BT-549
(8 pmol L"), M {4 F J#& 41 i & SK-MEL-2
(9 wmol-L™") B 5 52 w11 £ 5 22 €2 229 40 i 3R
MALME-3M (59 pwmol-L™") | FL JIif ¥ 40 it & MDA-
MB-468 (56 wmol-L~" ), fii % 40 i & HOP-62
(49 pmol-L™" ), FL R % 41 i & TA47D ( 46
pmol-L™") o WFE 1,

[Fi] Fofr 98 A AN 7] 96 40 B 3R % NCTD (1) U AN
6], 1C5, &5 2R 2 W] NCTD 5 32 40 Ml J= |, it 68 40 g 5 b
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g h i

] k o 1

a~f 25920 0,24,36,48,60,72 h AR 0[] S AL S ;g ~ 1. NCTD(20 pmol-L~") 20 0,24 ,36,48 ,60,72 h A [&] il 1) 5 09 40 R 25 (1 S [A))
B 3 NCTD 3 BEMMF AGS MM # 72 h 53 40 A 38 38 1Y &5 I (35 W08, x 100)
Fig.3 Effect on cell proliferation of gastric cancer cell line AGS after stimulated by NCTD for 72 hours( inverted microscope, x 100)

- EH

NCTD 5 pmol- oI5t
-+ NCTD 10 pmol- L1
-+ NCTD 20 kmol- L
 NCTD 40 pmol-L"

-~

AN MBS B/ %
3

0 12 24 36 48 60 72 84 96

t/h
E 4 NCTD 3 Bf = 40 i 7% Huh7 20 B & S5 R0 ZE 4> 72 h 3 A i
SEEIRM (v £5,n=3)
Fig.4 Effect on cell proliferation of Hepatocellular cancer cell line

Huh7 after stimulated by NCTD for 72 hours(x +s,n=3)

g ' i

B 5 NCTD xfHF#E 4858 % Huh7 AR 72 h fF

NCI-H522 (7 pmol-L™') & & T NCI-H23
(66 pmol-L~"); M (0 2 8 40 i & h SK-MEL-2
(9 wmol-L™") JE A T+ MALME-3M (59 pmol-L™");
9 40 i & b CAKI-1 (6 pmol- L") A F UO-31
(40 pmol-L™"); #i &I R % 40 2 & b PC3
(2 pmol- L™ ") Bk T DU-145 (21 pmol-L™") ; 3L
TN & BT-549 (8 pmol-L™") &K T T-47D
(46 pmol L™ ") W3 1,2,

TR 12 i NS 988 40 M b, 67 27 B 9 40 B & L il
A M R PR 2 R G A R R AR
JIEL A8 9 400 B ZR LN R A0 &R I NCTDIC,, 318 il 43 5

i 260 B 38 78 B9 5 W (18 A B, < 100)

Fig.5 Effect on cell proliferation of hepatocellular cancer cell line Huh7 after stimulated by NCTD for 72 hours( inverted microscope, x 100)

J92 ~21 pmol - L™', 10 ~ 13 pmol - L', 13 ~ 25
pmol-L ™" ,6 ~40 pwmol-L ™" 14 ~30 pwmol-L™',13 ~
30 wmol-L ™" H 1C,, ¥ B 4> %R (11.5 £13.43)
(12.25 £1.5),(19.16 +4.3),(19.25 £12.45),
(20 £8.71),(20.57 +5.31) pmol - L' | ¥ Lt S ¥ (il
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%1 NCTD 3f NCI-60 % 40 By R ) A B 5 1%
Table 1 Cytotoxicity of NCTD on human NCI-60 cell lines
1G5 1G5
A K M5 . I A K CES |
/pmol - L /pmol - L
leukemia RPMI-8226 10 MDA-MB-435 22
CCRF-CEM 13 SK-MEL-5 26
K-562 13 UACC-62 38
MOLT-4 13 LOX IMVI 40
non-small cell lung NCI-H522 7 UACC-257 40
NCI-H226 11 MALME-3M 59
NCI-H460 21 ovarian SK-0V-3 19
NCI-H322M 27 OVCAR4 21
EKVX 32 IGR-0OV1 25
HOP-92 35 NCI/ADR-RES 26
A549/ATCC 41 OVCAR-3 28
HOP-62 49 OVCAR-5 40
NCI-H23 66 OVCAR-8 41
colon COLO 205 17 renal CAKI-1 6
HT29 19 RXF 393 6
HCT-116 26 SN12C 12
KM12 27 TK-10 13
HCC-2998 32 ACHN 20
HCT-15 34 A498 24
SW-620 35 786-0 33
CNS SF-268 13 U0-31 40
SNB-19 17 prostate PC-3 2
SNB-75 18 DU-145 21
SF-539 19 breast BT-549 8
U251 23 MDA-MB-231/ATCC 18
SF-295 25 HS 578T 27
melanoma SK-MEL-2 9 MCF7 39
SK-MEL-28 17 T-47D 46
M14 18 MDA-MB-468 56

259, B A SR IT R . A8 58 25 4E Dy — Fh gl
RIRZY) . NCTD 238 1 Wk A B 3T B e ik 9 24
Yo, B T B AT T 40 R A T 2 Y
PSR, H 25 2 2N0F 98 & 00 M 3T 4F ok X
NCTD L) K HoAyo o /8 F AL B 92 b3 2, 45 F B
A [ ) BT R S R RS AT AR R WG b R R il
o IFH ,NCTD DL K H 2 U4 75 I IR (4 1y FH A 4
Rz

2T NCTD X JFF 9 , £ 55 96 Fi 8 9 100 I R 7 A%

bt

FINF 12 245 ) 0 VR FH B0 050 B ML B4 DA IR R, AR
SR NCTD X A3 2 3 B g 28 2 1) s 4 P
R U A K ) B 0 B 1 R AT R G A, A5 R
7R, NCTD 78 72 g 40 Ml 2R 14 Az K 30 6 %808 A7 7
JUIZ 25 S R R A0 R Y 1C,, O Y IR
T ESEYIE, 5 NCTD X3 15 28 Bb g 43 115 A 97 %
FEPEA A R B, [ b 98 b 9 A 5] 20 i bk =2 18] A
NCTD IC,, B AFTEAR R A2 50 LA 400 it T 9
(HCC) il 1% SS9 40 Ml bk HepG2(23 pmol-L™") ,
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F2 NCTD MEMEABRNAMEN
Table 2 Cytotoxicity of NCTD on additional lines

S AE 26 HC A A L AR 1G5/ pmol - L™
hepatocellular carcinoma SNU-449 13
Hep3B 17
SNU-387 19
SMMC7721 20
Huh7 22
HepG2 23
LM9 30
cholangio carcinoma HCCC9810 14
RBE 16
QBC939 30
gastric cancer SGC7901 13
AGS 17
BGC823 19
MGC803 38

&3 NCTD 3 12 FE 4 & IC,, BRI
Table 3 Range, mean and standard deviation of IC;y NCTD in 12

human cancer cell lines wmol - L. ™!

EHNITEN no IG5 IC, K (x 5)

leukemia 4 10 ~13 12.25 1.5
non-small cell lung cancer 9 11 ~ 66 32.11 £18.53
colon cancer 7 17 ~35 27.14 £7.1
CNS cancer 6 13 ~25 19.16 4.3
melanoma cancer 9 9 ~59 29.88 £15.56
ovarian cancer 7 19 ~40 28.57 £8.69
renal cancer 8 6 ~40 19.25 £12.45
prostate cancer 2 2 ~21 11.50 £13.43
breast cancer 6 8 ~56 32.33 £17.98
hepatocellular carcinoma 7 13 ~30 20.57 £5.31
cholangio carcinoma 3 14 ~30 20.00 £8.71
gastric cancer 4 13 ~38 21.75 £11.11

Huh7 (22 pwmol-L™") ,LM9 (30 wmol-L ") & T JIF 40
Fif S 98 1C, B 2404, Hep3B (17 pwmol-1.~") ,SNU-449
(13 pmol - L™"), SNU-387 (19 pmol -+ L7'),
SMMC7721 (20 wmol-L~") {5 T JIT- 40 i JIT 98 1C,, s 24
B (% 2) , ik — 25 U WY [w) ol s i 400 B &R op S [) 98 E
MM BAATER RN A2ZE 7, X —45Rd5 NCTD
{4 HCC 855 A 97 30 I PR 45 2R — B, NCTD
XoF 248 A A 0 T2 1Y) 2 S AR BAE S () 2 ]
(7] oo 98 o AN [) A A T 340 58 43 e e 7 NCTD i IR
ST RO R A B FRAE , 3275 AR MR AL IR 7 19 7T fE
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NCTD IC, ¥{E ¥R T LI E , B 5 240 Mg #S i

k2R BB AT, 3875 NTCD X33 JL 2K 986 5 14 &8 43 s
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NCTD 5 5 i 98 20 Ji 7 0 1~ 2 38 2 2 45 )8 3)

(4 ,3X 5 PP2A i 25 11 W5 B2 IR W 2A Al PP1 2K 1

M2 Rt 1A 35 P AH DG, B T2 IA R NCTD fy 32 22 4E

FH R 52 PP2A 5@ 2 XF PP2A 19 5% ), 51 i 41 Jifd

RAERNFEIER A FE T, T NCTD 95T i 75 I HL I

= A A0 ] R 240 B G A 75 S b R 4 1 O

TS i b g A 42 28 ARG RS Bl DNA

(9 A2 30, AT 389 00 00 97 AR T B SR e S v

I 22 25t 24501 5 AT LAAT A I ok g 40 e 9 2 K R

70 A ELRAE RIALER R A T B — AT

A 5 AE 40 i 7K SF-IE B NCTD 7E 3% 12 ff A 28

2 PR I TR 240 R R 1 A A R 80 2 R M A R

AN [6) 98 il 22 18] LA K [m) b i B N AR TRl AR Z 18], e
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RALIG YT B Al RETE . HWF 98 & L, NTCD [ fig % i

Il S NS RN AL T EZE S RN S RN EEE S S E IR

JEIRAE I FB 439 B 23 7 A T A . X — R B S

W 4 AR ABFSE NCTD W #F 58 A R IF 102 % &

S, T A B — 2545 w5 NCTD i sy 20 m H Y .

AHIESE G 5 e NCTD St i g 7 1T 32 22 ke

T2 YO A HER 22 5 B ToRE 2 kTR

(BT DG T Y 2 AN 1) 48 Ji Ah 28 X PP2A 4 561 1 1 AN
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