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Influence of COX-2 specific inhibitor NS-398 on growth and tumor
angiogenesis of pancreatic cancer

ZHANG Xu, GE Chunlin
(Department of Pancreatic Surgery, the First Affiliated Hospital, China Medical University, Shenyang 110001, China)

Abstract Objective: To investigate the influence of COX-2 specific inhibitor NS-398 on growth of pancreatic cancer and its
mechanism.
Methods: The expressions of COX-2 and VEGF in different human pancreatic cancer cell lines (BxPC-3, SW1990,
Capan-2, Aspc-1, PANC-1) were determined by qRT-PCR and Western blot respectively, and the inhibitory
effects of NS-398 on proliferation of each pancreatic cancer cell line in vitro were measured by MTT assay.

Orthotopic transplantation models of pancreatic cancer using the most sensitive cell line identified by in vitro
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tests were established in nude mice, and then the tumor-bearing mice were randomly divided into experimental
group and control group, which underwent treatment with NS-398 or normal saline respectively. The growths of

the tumor xenografts in the two groups were compared and the expressions of COX-2 and VEGF protein as well

Results: All the pancreatic cancer cell lines presented COX-2 and VEGF expressions with varying degrees; NS-
398 inhibited the in vitro proliferation of all the pancreatic cancer cells in time- and concentration-dependent
manner, and among them, Bxpc-3 cells had the highest expression levels of COX-2 and VEGF, and were also
most sensitive to NS-398. After establishment of orthotopic pancreatic cancer model with Bxpc-3 cells, in mice in
experimental group compared with those in control group, the average tumor volume was significantly reduced

(20.215 2 mm® vs. 204.444 4 mm”), and the expression levels of COX-2 and VEGF as well as MVD were all

Conclusion: NS-398 has inhibitory effect on growth of pancreatic cancer, and the mechanism may be related to

559

as microvessel density (MVD) in the tumor tissues were detected.

significantly reduced (all P<0.05).

its decreasing VEGF gene expression via COX-2 pathway and thereby reducing tumor angiogenesis.
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1.1 SEgwht

AR R . AR AR IE A B AR Bxpe-3 . SW1990 .
Capan-2., Aspc-1. PANC-14 HATCC, Jf4 i
HW TSP 5E; DMEM m B RE 7R 4L . 164035 57 &
4 H GibeoA Fl . BEFEMECOX-29 il HINS-3981
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H Sigma/A#]; REPLACOX-2, VEGF, MVDZ g
BEHUIATG A 35 E Abcam A/l . L8 5h%) . BALB/C
(nu/nu) #/NE30 H I H b5 4k 58 F) 4L 5555 5)
WEARAGRAF . 48, MM, 13~16 ¢, 77%
i) 37 T FR AL S8 Bl W B B R G 0 3 R TSR N
(SPF4 ) .

1.2 XWHZE

1.2.1 @ a3 A& A IR 4 i Bk Bxpe-3.
PANC-1 } 3% T 10%FBS f) DMEM &5 B 1 3% W&
i1, SW1990. Capan-1. Aspe-1 5535 T 10%FBS i
1640 5350, & 37 C . 5% CO, B354, 3~4d
AR 1 W, UK B A A Al i 52 56

1.2.2 MM BE @I T COX-2 5 VEGF mRNA
# # R A qRT-PCR . TRIzol ¥ 2 B &% 41
4f Mg & RNA, H PrimeScript™RT Master Mix i
B 5% 3k ) &K mRNA 3§ 5% ¢cDNA. COX-2
b RS E S 53 0 5'-CCT GAG CAT CTA
CGG TTT G-3', 5'-CAG TAT TAG CCT GCT TGT
CT-3' =¥~ 171 bp; VEGF L. FiiF 514 ¥ 4
4% Wl R 5'-CCC ACT GAG GAG TCC AAC A-3',
5'-CAA ATG CTT TCT CCG CTC T-3' /= ¥ N
174 bp; L GAPDHAE R W Z M, H b, T
1% 5 4 )k 5'-AGA AGG CTG GGG CTC ATT
G-3'. 5'-AGG GGC CAT CCA CAG TCT TC-3' F=¥) K
265 bp. PCR KRR F 25 pl, HA SYBR"Premix
Ex Tag™II 12.5 pL, RS9 4 1 pl, ¢DNA
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J& A ECL T AE#® ", H Typhoon £ I fiE i 5t
A% R G . Gel-pro B8 & 2 43 6 %5 i
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5 5 1 A hy el 5 PR X R 3k

1.2.4 NS-398 s AR E e 3g sh e v R
MTT £ I NS-398 Xt A Jik M J 240 A A A= 1 A9 5 il
SR 100 pL ARk BE NS-398, vk FiE 53 5]
k125, 25, 50, 75, 100 umol/L, H¥ & 54
ALY, AyIREE 24 48 72 h 5 TAELTOMAGH
fif C i B9 MTT W 20 pL, 48205557 4 h, W EALN
W, AL A Z A (DMSO ) 150 pL,
o ESE MY RITEMIG, €42 H MR L
570 nm P AL EG L SE & FLOGEE (OD) fH. 3T
A A KA (IR) @ IR (%) = (1- 52504
OD {8 / X HEZH OD ) x 100%"",

1.25 FRHRBRAAMRB RIS BEAEZ
W AR X i AR K N R B9 Bxpe-3 4H AR, T
1.5 x 10° M EAME A SR ETE T 3 mL 5E 2k 5L
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Ji A S R AR B s 75% WSS TH R R RR, WA
YIFFA T em YATHI 0, HF AR 54740 53 FF B 1R
Z AR, HE R E, BIRBEAR, N0, )
) 15405 1 MR RS, FH A T S I R T I 4
i1 100 pL (5 x 10°AN40H ) A A B AR R B2 3 1,
DA S ) - R, O AR R 2 1T T A T A A )
BRufE, B AR R BEE 2% ol I , 6-0 /R AT W e ARk
BELR Y BB I K R K o DL b BT A B Y 7R A
HABFF AR B N 8. RE A REEHK, K5
B HIC SRR — RO . FARIFRAE, T4,
PR fE, P HR UL - fik 12 M 35 g8 ) A Rtk e 1
1.2.6 4 LHrm AR %k 30 Bk
JEWEML A R 2 41, 415 B, XA (AR5 15 d
Bb3 HE R ES ALK 0.2 mL) , EHBH (R
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J5 15 d BERE 3 d kv 5 NS-398 6 mg/kg ) .
HELR Y 10 R, BRAEAME 3 dHIKRE, 4
2y 5 UE [ G B 1 JE Ak BE Bl e B i R L
FERARTEAS, WO g okt DL KB A vT g R A R
7. EER I NERS, ICH A bR B LAt I 7 T 4%
ZREWEE D 4 B E 24 h, KRG A MG, 1T HE
(e W 545 2H AR SRR A L U B2 A o R
K2 (A) Kz (B) , MgiaR i~ AR IHE
AR (mm’) =A x B2, HEIMRR. MR (%) =
( XF REAL S B9 AR AR - IR 217 Y AR ) /%t
HR 20 - 2R x 100% . 32 321877 B SR 97 5 4
BUA TR, AR RIR TR, [RE 2 3h i ik
NG e RN
1.2.7 Sz satism COX-2 % VEGF & & k& ik &
I S o B E (MVD ) Fig B8 T - 7 A
FARABRA W SABC fe i 41 A3 ) 5 52 560 25 R i ]
AT e A Y 6, B X B PBS AR — i,
B H 45 3 Image-Pro Plus 6.0 PG AL PR B A 34T
KT B AR OLE R (10D) o MVD % : R
it CD34 PHAE AW MvD!
1.3 GitF4arE

FHSPSS 22,04kt 47 431, TH it Bk L4k
s ARiEZE (X xs) Fox, HAHEARMALEATHE R,
A E) PR IR R 5 2681, COX-2. VEGF .
MVDZ [B] 2K H Pearson#fl K43 #7 . P<0.05 N ZEFA

Gt E .

2.1 COX-2 5 VEGF mRNA 7£ A & I3 5 48 B %
qRT-PCREZIMZ5 S 7~ , BxPC-3, SW1990,

Capan-2., Aspc-1, PANC-1H1COX-2 mRNAA
X FE KK 58 1.000 0£0.032 2, 0.141 7 =
0.042 2. 0.561 7+0.093 1. 0.002 2 +0.041 4,

0.003 7+0.031 2, ZRAGIFEL (t=-3.396,

P=0.027 ) ; BxPC-3. SWI1990. Capan-2., Aspc-1.

PANC-1HVEGF mRN A Xt % ik K F 43 51 A
1.000 0+0.021 1., 0.319 7+0.035 6, 0.544 3 =
0.050 8. 0.405 4+0.065 1. 0.244 4 +0.048 9,

ERAEGIFE S (t=-3.693, P=0.021) (K1) .

PRV SR G AR R E 2 e R Tk 5
ET R BRESF AT Y as R .
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[% BxPC-3
[ SW1990
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[ Aspe-1
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B 1 FEEBREHR COX-2 & VEGF mRNA xRk &
Figure 1 Relative expression levels of COX-2 and VEGF mRNA

in different pancreatic cancer cells

BxPC-3 SWI990 Capan-2 Aspc-1 Panc-1

COX-2 .'-- -— G LT
vicr D S - —— | | )

2.2 COX-2 5 VEGF EH7E A & IR 7= A B #k 1Y
FRik
COX-2FIVEGF & 119 3R 5 7£ Flm RN A 7E A ik

JU s L B R 1) e Ak R A R — B0 (E2) o A

TR IR I 4 i BxPC-3 . SW1990 . Capan-2. Aspec-1,

PANC-1H1COX-28 FAAHXT R IE7KF 4031 1.591 0 +

0.068 9. 0.957 7+0.070 1. 0.897 2+0.082 1,

0.363 8 £0.022 4, 0.392 3+0.040 7, £RA%5

iHeEE X (t=-3.343, P=0.029) . VEGF&E M

X 25 K485 H1.003 8 £0.029 1, 0.636 5 +

0.059 9. 0.678 4+0.043 4. 0.465 7+0.061 6.

0.406 3+0.058 8, ERAFI#E L (t=-3.496,

P=0.025) .

[ BxPC-3
1 SW1990
[ Capan-2
W Aspe-1
I Panc-1

2 AEEREREMAE COX-2 f1 VEGF ZEEMEXRIZE

Figure2 Relative expression levels of COX-2 and VEGF protein in different pancreatic cancer cells

2.3 A[EIRE NS-398 3t A Fk AR 7 20 A 15 58 A 52

NS-398 745 5 &b BE A B B JiE 4l i Bxpe-3 .
SW1990., Capan-2. Aspc-1. PANC-1 24, 48,
72 hJE JAMTTE N & H570 nmWOGEEME (A)

@ Bxpe-3 —k— Aspe-1
“I SW1990 4 Panc-1

K BINS-398XF A JBE it 9 4t JfL fry 385 58 400 1) 4 ) S22 Asp
] W AR, WEEEAE12.5~100 pmol/LAT, Fifi
R I 1S O RN B A B R] A A R IO B B AR
N, ERAGITFEE L (¥P<0.05) (K3) .

~@— Bxpe-3 —k— Aspe-1
B SW1990 4 Panc-1

%

~®— Bxpe-3 —H— Aspe-l
“E SW1990 — 4 Panc-1
—A— Capan-2

B 3 NS-398 Xf7 [E] % B e £A AR 4 5 4 A 1 B 2

Figure 3 Effect of NS-398 on proliferation rate in different pancreatic cancer cells

2.4 EBERBRBREREAMMBEKER
BT UL B AR S 920 g5 BN B R 0 AN B
Bxpe-31 #£iKCOX-2 X VEGF, H.XFNS-3984H %}
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PR, SCIS AR M T o X B 14 FUE A 4
T 6 J J fok B B 0 A B, A IR E AT, S
5 41 0] BE A AT 245 1 HUS oK il B B e . RS
52 S4FRN AR 2 H g At T, B MR )Tz i
7% 2 Ji) LUk 2% B M6 RS Pr 38 B2 P s A BRI kAR
e 4R, MRASLBHAAGI 2R
(P<0.05) . EFSE557 K, X B4 A & 352
TR, T b e G B R AR SR, ST AR S —
i, Ab HE A R B AR ) O 5% A B A I AR . E
o) % 3001 ) S 565 20 K & B4 B B0 2 ) 9 1 B

207
181

167

AR (g)

147
—O— XA (AEFERIK 200 plL)
—— SLE4 (NS-398 6 mg/kg )
0 4 8 1216 20 24 28 32 36 40 44 48 52 56 60
Fefhmal (d)
B4 MARRFHERELNL
Figure 4 Changes in average body weight of the two groups of

12

nude mice

2.5 PBhEHERRIEFENE

28 HRR 25 H R I B AE R A= 1, #E R i
%89.28% , i SIS bR (2 ARF (20.215 2 +
4.857 6) mm’, XMAN (204.444 4+
14.140 8) mm®, FH I RiKk90.11%, ERA4

B5 RREMBEEFEFNE
(HE x 200)

Figure S Observation of orthotopic transplantation tumor of pancreatic cancer in nude mice

P2 2 (¢=57.539, P=0.000) . %% 2% Kk
WM. R A R B, R MY A, R
WA, RMA SR NE, OB, T
MBI AW, Vmpo KA G, ol L) 22
I 2 A A 288 E o Mg A 5T A
YD R, HEZ 5 65T WSS I 41 2110 g B~
A MM R 2N, AR, MR
B, g S B BT, AT DL B AR A G S AH
i 928 240 B 45 IR A2 A, HEZ B S B R AR A Y,
WA /N IMSE, AT UL AR BEAESS 1, A5 6 AR & 43
el (E5) .

2.6 BEHL S H NS-398 IThfJEHL COX-2,
VEGF RiZ# MK MVD il E
COX-2MVEGFHMER A i e o, FEH 2

M E @, DR S G, 2RIEM S .

E]H‘ééﬁlmage—f’ro Plus 6.0& {5 4k B 4K 1 43 #r

i, PR I HIOD R, COX-2 M VEGFLE

X FEZH bR A 2 B Rk, MLl COX-2

(t=5.196, P=0.035) . VEGF (t=4.427,

P=0.021) Kk K85 X4 B FEFEAR

(KI6A-E) . VEGF 5 COX-27% 16 # % 1
(r=0.828, P=0.03) .

Fif g8 MV DI 22« CD34%i 14 Ye o BH 4 1 i 98
2H 2R A I8 N B A B g R O (L, e 2 2T
M TE A, &5 i 48 o W) 4 s, R
N R A R, T AR I AT A3 A TR IR A e A
(E6E-F) o 255 B/R %t BAMVDITEC-F 4 1E A
27.4+7.7, LEHAMVDITECRHO.2 + 1.4, LKA
PR MR 80 MVD B AR T X R4 (t=4.674,
P=0.010) . MVD5COX-2 % VEGF) 5 IF %
(r=0.751, P=0.012; r=0.642, P=0.046) .

~ Q.

A: IR OB RARIE S B SKIRA MR KBRS C: R R84 20 B AR I

A: Gross tumor shape in control group;

B: Gross tumor shape in experimental group; C: Histopathological examination of xenograft tissue (HEx200)
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o ; 5 »
n ﬁ b 7}%”"“»":&:&

B 6 ®EHANKENEELP COX-2 5 VEGF FiERE MVD ( x200)

A: XHEZH COX-2; B: SEHRZH COX-2; C: XFHEZH

VEGF; D: SZE4H VEGF; E:. ¥R CD34; F: S84 CD34

Figure 6 Immunohistochamical staining for COX-2 and VEGF expressions and MVD in xenograft tissues (x200)

A: COX-2

expression in control group; B: COX-2 expression in experimental group; C: VEGF expression in control group; D: VEGF expression

in experimental group; E: CD34 expression in control group; F: CD34 expression in experimental group
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P T IR U g ) R U DR R B B B, A S
BEMLN TR, FARWIIBRRAR, il
P75 R J2: 2 43R T el i T 2 B R
WA IR R IR AT, HAR YT RCR A fE
A E R R R DR, R R YA T AR A B
LA 8 245 1) e BURIAR T 7 58 ) e k=

ULAE Sk Z A e PR W, AR K A R R
COX-21E R e A AL 5 3 v 0k, i Jo) i o2 A
RINR R . RWIZIE N B9 %A LR Al a5 b
T3 0 A TR O o TN bR Y A I T B Y I
Bt T A B LA A AR IR AR I L R R Y SR A
RS . MOCHF R EESS, COX-2f kAl ™
Yy ml 25 bR AR BT A, R L A RO S MR
MW A KRR . VEGFIZ A AR B4R T 1l
N B M R AR, B A e R K O T
PRI LA PN B AR A BB 2 A DL R R
WA B R SAFE AR T o iR 4 R e M VEGF L
F s S 55 o b 07 SORO A AR . xR E
T 22 B iR S8 B R L R A E, H S R
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J& AW 56 . Ninomiya s VB 58 91F 52 45 B 1 9
COX-2K 3k M K 5 VEGF K i 988 14 i 45 %% BEMV D
FAR YA . HaX P4 E £ Fil i 3h 4 5
HAS FIIE 52

FBe & A 7 ik FIRITEAE LR, ©A
LA i A Az A 3RS B A A S 56 = 1
I PRS2 36 2%, A5 45 B9NSATD B 75 BIE JH 2 iy
HCOX-1T 8. COX-2 MMl 5 1L GENSAID L
B, AR E mERER, 2—-XHE . &5
B AREE RTINS ) . NS-3984k F 45 |
J& TR R OR S, R EEPECOX -2 il
XFCOX-1ImHIAR A, 24 vEn] il B eE. X
W2 PO B, NS-398 0] i@ i 4l CcOX-2 K I
mRNA [ R 3% DA I 00 ) 2 Fof fieb 9 200 e ) 38 . DA I
WF 5 0 g i) TR AR T PR T R R, —
WA COX-24 il 5] f e ok 98 6 FH 5 FL A 1 CO X211
WA BN E, WS R R AR A G, T EA
JS I R o R R A BE A8 38 2 P COX -2 1 2k ok K 4%
B g A0 B AT A R KSR UESE . HE A B
SEPTERE, ANJBEIREE T COX-2 . VEGF Kt i £ ik
A RE SRR R A R R G, TR S
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B 52 Y6 2 S PCR M Western blot W2 T A [A] Jig iR )
A h COX-2 5 VEGF mRNAME X 5 K 1%
KK G5 R B, 7R RN B 5 A0 b 2 A
COX-2 X VEGFHYERL, #adiMe, WBxpc-34
i R AFAE T R

i 96 XoT 245 49 U ) S 5 Sy AR P S I AR A
SIS Y BE, R AR ST I R A N S5 A A 0
BT, AHEST S MTT 40 W88 T % £ 7k
COX-29 4l 77 N'S-398 B it [ fi 96 240 i Aok 1) 184 70
WHRIVER, RIAE12.5~100 pMHk i [ PINS-398
X N B i s 440 M %) 35 A BG B MR VE R, LA AR
JIE I 5 95 5 P B NS -39 8 9 J3E 188 it AR [ 4iE K T 8
SR, COX-23R IR0 BBy, 24 W 40 i A= 4 0% )
B 300 S P B, P R Bxpe-39% 40 B Ak 1 T
i, PIE AT LA COX-2 AT BE 2 g IR i 16 7 1Y o
bR 22— HE H ATk, SEEEECOX- 240l
FIPL 1 B ik g8 4 0 2 F AL A 5y B . F
TVEGF 2 5 g & 5 £ X R BV MAKEF,
il 5 25 4 T 1B 3 C O X - 2900 441 3] T 30 e 41 74 J
i M VEGE I 7= A DA 52 0 Jie 98 i 7 9 A= 1, {H
BT AR A — 2 5T AT . Bxpe-3 40l
JE R AN 5 IR R AR R Al i R 2 — P, S
AR Al PCR B 3% BN UF 55 HAF FECOX -2
KVEGFE ik, HNS-398%f Hi/E Ffcfifsé. Wik
AT 5% 1 15 0 200 B R S A BRI R 8 TR A7 S A R
B2 — A A A P 5 AIE PR N NS -39 8 X 4t
i JBRE R g A7 % AR ) B B VR KW B R R
Hoe g AL

A A5 P 95 4 2 A 2 Dy T R T 64467 M 9
BHECOX-2MVEGFIRIAEL, [FELICD34%5%
P 20 AR S iR Al A8 B, R RCOX-2FMIVEGE
1) 2235 5 11565.63% M68.75% . COX-2() ik
HVEGF&RIL P IEMIE, VEGE & &K IEH W 4
W TAREILHE, COX-2FVEGFY) FHE#
P 5 % B B v T T, X s g R R
COX-2HVEGF7E il 3 i 9 148 98 B . 42 2 e
AT AR T AR . X R G A A A SR
AR 1 R AR 2 R bRt A5 ) A
ARBY LR 4 BRI, NS-398 1] g 2 1 i 41
i % 98 A L Bx pe-3 SR A5 AR 1 ARG . B LR IR
I LS, B ML IR ZENS-398 T T Ji, NS-39877 Y7 41 i
S R B SN R, i R RS T A
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RPN 2R, RUZAERENEBiEL S
Mo A U iR T s 4141 COX-2
VEGF i % 1k LU K i 48 A= i 15 507 25 4R
NS-3981] g Z MK COX-29 F ik, [a] B iy 41
LB VEGFEIE T, MVDIH BRE(L, 24114
B B /R COX-2 5 VEGF X MV D 2 i) ££ 75 ik 35 AH
Ktk $E7RNS-398 0] B L M) i COX-2 1Y Kk 1M
WA VEGE Y = A o P06 g 2H 20 o AR i 45 1 AR
Mo W1 R COX-245 7l FINS-398 Hyh 7
NI T 3 1R VR R ML 22— ] BB 3l i COX -2
K BEARVEGE R Ik DI FEAR VE G EF X I8 1 48 A8 1
F 98 A2 A

g LTIk, A S A T 45 SR A R WINS-
398X N A s i Je 40 it EL AT 00 <) 394 7 1 54 4 AR
P & A AE R, HAEHALE AT AR S P H CoX-25%
KT IHVEGFRIFEMCMV DA &, (H i (1) A 4 F i
oA 0L 1) A B R 22 B AT Y, COX-2 41 DG 38 It
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