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[EE] H WEAHZEISE % (cholecystokinin, CCK) Xf ARHE i QBCyy, 41 o 55 45 J& 25 H Bl ( mirix metalloprotein-
ases, MMPs) K H Py 5P 2H 2L 3 ( tissue inhibitors of matrix metalloproteinases, TIMPs) FE3A 15200, W] CCK {3k
Ji; J&] Pl 4o 22352 118 ( perineural invasion, PNI) AJRERY S TFHLHl . Jidk W AR QBCos 205 %t IR L 55000 20 . %t /R
2N AR LA B IR FE A QBCos 5 5250 1 ~ 8 ZH 0 A 1077 (107" (107 1077 mol/L CCKy,, 10" mol/L L18 ( CCK-A
ZARFEHLH]) 1077 mol/L L60( CCK-B 32 {&454H:#]) .10~ mol/L CCK,, + 1077 mol/L L1810 7 mol/L CCK,, + 10" mol/L
L60 /) QBCoy, , 7 F 48 h, 2R ] Transwell 21 i 1% 28 5Z 45 b #5845 2 QBCoy 41 NI 12 22 68 1 1 22 5, I FH] Real-time PCR 1
Western blot #1452 MMP-2 MMP-9  TIMP-1 . TIMP-2 mRNA F17E (135 0. #5240 8] Fb A% FH 5 22087, % JH Spearman
IRIEITAHOC R B . 852 CCK BENE B R AR 2F QBCos 41 ML 122888 11, L18 K L60 IRERH W8 55 CCKy, X QBCoy 41 1Y
e, SXTRBLHARLL, 5200 1 ~4 26 MMP-2 }2 MMP-9 mRNA FI7& [ 8335 K 0 B 75 (P <0.01) , TIMP-1 } TIMP-2
mRNA FIEE [ 1R B K B RFER(P <0.01) ;525 5 ~ 6 20 MMP-2 & MMP-9 mRNA 1% (1 A9 235 7K -8 B A (P <
0.01) ,TIMP-1 & TIMP-2 mRNA FlI# 1335 7K I B THE (P <0.01) ;525 7 ~ 8 44 MMPs Jz TIMPs mRNA FlI%E [ # ik
50T B LA 5 RS2 E T L (P >0.05) . SE5 1 ~4 20 MMP-2 mRNA FIZE A9 FR3A K5 CCK ¥ B 5L IE A 6
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5505540 8 b, MMP-2 MMP-9 TIMP-1 J% TIMP-2 mRNA F#E R IAKFEEF G ITEE X (P >0.05), 4518 CCK g
H SR (i 32F QBCoy AN 1252 8 71 S MMPs (133K | FAK TIMPs (3635 , 7] B 2= 2158 o f2 ni) MMP-2  TIMP-2 P-4 (1) 385 42 34 fin i
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Effect of cholecystokinin on expression of MMPs and TIMPs in human cholangiocar-

cinoma QBC,;, cells

Yang Xing, Zhang Fengshen, Sun Hai, Deng Xiaoming, Chen Yan (Department of Hepatobiliary Surgery, No. 324 Hospital of
PLA, Chongqing, 400020, China)

[ Abstract | Objective To investigate the effect of cholecystokinin ( CCK) on the expression of matrix
metalloproteinases ( MMPs ) and tissue inhibitors of matrix metalloproteinases ( TIMPs ) in human
cholangiocarcinoma QBC,,, cells. Methods  Human cholangiocarcinoma QBCgyy cells were assigned into a
control group and 8 experimental groups. The experimental groups ( group 1 to group 8) were treated with
107,107,107, 107" and 10 "mol/L L18 (a CCK-A receptor antagonist) , 107 mol/L L60 (a CCK-B
receptor antagonist), 10~ mol/L CCKg, + 10~7 mol/L L18, and 107 mol/L CCK,, + 10" mol/L L60,
respectively, for 48 h. Transwell Matrigel invasion assay was used to study the impact on the invasion ability of
QBC,y cells. The mRNA and protein expression of MMP-2, MMP-9, TIMP-1 and TIMP-2 were detected by
real-time PCR and Western blotting. All the data were analyzed using the analysis of variance and Spearman
rank correlation. Results CCK; could promote invasion ability of QBCy,, cells significantly. The mRNA and
protein expression of MMP-2 and MMP-9 in experimental groups 1 to 4 were significantly higher than those of
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the control group (P <0.01), and the mRNA and protein expression of TIMP-1 and TIMP-2 were significantly
lower (P <0.01). The mRNA and protein expressions of MMP-2 and MMP-9 in experimental groups 5 and 6
were obviously lower than those of the control group (P <0.01), and the expression of TIMP-1 and TIMP-2

were obviously higher (P <0.01). There was no significant difference in the mRNA and protein expression of

MMPs and TIMPs among experimental groups 7 and 8 and the control group. The mRNA and protein expression

of MMP-2 in experimental groups | to 4 were positively correlated with the concentrations of CCK (r =0.972,
0.963; P <0.01), while those of TIMP-2 were negatively correlated with the concentrations of CCK (r = -0.974,
-0.952; P<0.01). Conclusion CCK can significantly promote the invasion ability of QBC;, cells and the

expression of MMPs, but decrease the expression of TIMPs in QBC,,, cells. CCK may promote perineural

invasion of cholangiocarcinoma mainly through impacting the balance between MMP-2 and TIMP-2.
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RAE e UE T HGE R4 2 L I —Fh s EE
FRAEERR, BA S AFAEAE RN 5% ) R KR
R R L RS 20 E2 5N BrARAE J Fl
22321 (perineural invasion, PNI) J& B4 R F 5 Y
B HB SR N ST
NHEHE . BATHIYIGE & B, DA Ji 2 1k I8 i 4 3%
(cholecystokinin, CCK)AZ{4&, H CCK HA7 BN I
QBCoso 4 HLRG R AR HEHAZ S RE J1 , J2NHAE 8 PN 1)
R A2 (AR 5T AL 4 IR
i, SN (extracellular matrix, ECM) [ | 41 ifd
TE A% 38 38 AP B e S0 B 5 A% 1 OGS R
A 3L T 45 @ £ H 18 ( matrix metalloproteinase, MMPs )
e AR A A S UM ) (tissue inhibitor
of matrix metalloproteinase, TIMPs) 5 MMPs 284 1 41
#l MMPs %f ECM [ &%, MMPs 5 TIMPs [ 2% 7 5
SFIIRAEAS R PNL 25 bIAR G o H AT A i CCK
SORCTRY R (%) 185 00 2R % 88 U o R e 4 L &2 MMP
TR WA —E AR HVE ", I 5 B iy PNI
FHOE 51 CCK A5 AR 4R MMPs | TIMPs P () 3¢
F N HAE IR 9 PNL i Ve F 20 DUAHOC R . AT
FELAMASNE I B A T QBCoy 4M1 D 52 HE AR, 43
Br CCK X HAZZ2HE 71 S MMPs  TIMPs ) mRNA 4
FEIRAYFENE , LA O g — 25 IR IHAS 98 40 i PNT A4 73
TG R LS50 A

1 RS

1.1 E%At#t

ARG R QBCogo F 5 — 42 B K27 T 1 = e 4 1
NEAMEHRIF ST BT £ BB OGRS . Matrigel G H 35 E BD A7,
CCKg, \PVDF Iy B 25 [H Sigma 24w, L18 & 160 i Evans BE
4% (Merck Co,USA) H i RPMI1640 X553  Transwell 7Nz
H Z&[E Hyclone 2 &), fifi 24 IfiL ¥ ( Fetal bovine serum, FBS) i) B

%[ Gibeo 23 &, MMP-2 . MMP-9  TIMP-1, TIMP-2 —$i % #H ij
ZHUEN R LAY TRARA R, TS &R
# ,Real-time PCR &7 &4 H 7% Roche A F .

1.2 7k

1.2.1 4ifsi3e ¥ QBCoy AUMITE 37 C ,ARNEEF 100% ,
5% CO,IEFAET, T 10% fiG4F 10 ,100 kKU/L FH 553,100 mg/L
FERE A 1Y RPMINGA0 SR FR M N5, B 1 ~ 2 R
1 ¥%,0.25% JREE B 3 ~4 RIFAIFAZIN L . TR AT
BRI, AR ARG  FES 10% /A ILTE 9 DMEM 31553
IR FRIRE | PR 0 UTE 55 57 W

1.2.2 SE9e4rel 4y AR RSt X BRA A A 24k
PR AEAS BN QBCoy s 5280 1 ~8 21 93 B A 1077 107"
107°.10 7 mol/L fi§ CCK,,, 10" mol/L L18 ( CCK-A 32 k#5471
#1) .10 77 mol/L L60( CCK-B ZZ{&+EHi7]) .10 7 mol/L CCK,, +
107" mol/L L1810 ~"mol/L CCK,, + 10~ mol/L L60 i I 44 J&
48 QBCyy o

1.2.3  Transwell 4EfRZEE  SH 0RO 177k, O
B K TR QBCoy 40, FH 0. 25% RA RIS AL B0 RS T
BTG RPMII640 3756, 20 pL #% N 1 mg/mL
Matrigel #J574f7#i Transwell /NZE JICHS EE[E , Transwell /N |
1200 L 1 x 10° 4~ QBCos IR, T EHA T 10% Ji 4 1l
i RPMI1640 35 %5k S00 L ; AR 4f8 5296 73 2 7 S 7E B A
1077107 1107’ 1077 mol/L 1y CCK,,,10 7 mol/L L1810’
mol/L L60,107" mol/L CCK,, + 1077 mol/L L18,10 7 mol/L
CCKg, +107" mol/L 160, &41F-47 3 A, 37 C 5% CO, &
FANIEE 48 h, M LN Z IR AR ERA N, 4% 25
TR R Eh 92 PR 3 TRLIE A2 , 5 W i T 45,400 A% W 3BE 34K
REAIL 3 AW ET fr) 25 o HEE 1 0 R, 3030 45 27 240 4 K 3 7 T
AR IRZERE D]

1.2.4 Real-time PCR #;{lj MMPs ( MMP-2, MMP-9 ) . TIMPs
(TIMP-1.TIMP-2) mRNA &3t MR SEI - i3 S m A
CCK F1( 8%) L18 . L60 1 4 48 h J& , 2% ] RNAiso Plus $5:H
KL EEFE QBCou 41 HUMY 54 RNA , Primscript ™ RT reagent Kit 73
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SRR, B VR H 500 6 A A5 AT, 51 90 7 80 R K B DL
F 1, JH SYBR Premix Ex Tag™ 1157 & 17 RT-PCR 463, S 37
SR R A i I 5 R L AR A 2 R Bt T R v
VKT IIER o R AR i I 2k 09 7 12445 205008 .

&1 MMPs & TIMPs PCR 5| ¥ 5 5 F0f 14 F B K E

IR i FiEa1 g%{e
(bp)
MMP-2 TGATGCCTTTGCTCGTGC AAGGGGTATCCATCGCCA 129
MMP-9 ATGCTGCTGTTCAGCGGG CGTCGTGCGTGTCCAAAG 121
TIMP-1 CTGTTGGCTGTGAGGAATGC CTGGAAGCCCTTTTCAGAGC 119
TIMP-2 GCACCACCCAGAAGAAGAGC ACCCAGTCCATCCAGAGGC 124

B-Actin  TGACGTGGACATCCGCAAAG CTGGAAGGTGGACAGCGAGG 205

1.2.5 Western blot ¥ ] MMPs ( MMP-2, MMP-9 ) . TIMPs
(TIMP-1 TIMP2) #E1 & & R4ESCH 2 B2 Sl A
CCK, AT( 5 ) L18 .\ L60 VEFIANA 48 h J5 , Hvd PBS WRIEE 2 Ik,
200 L e R 4R T L B 1, T BCA 35 G 4G I MMP-2
MMP-9 TIMP-1 TIMP-2 7§ (A #¢ )& . #EH 10% F1 4% 1) SDS-8
VR T i 8 S AR 4, L KR RO ks -2 R Pl Kk 42 e
WK A R KR S 5 SDS EARZR siRIR A, B
HL K 58 52 S5 HIR A% T o 3 LR BN T PVDF JIE |, 5% JBi N W5
WA 4 Cat B, AR — Bt B &, B & G i
5, B X B AR I 5 1 Labworks4. 6 BRAFHAT K
BET T
1.3 it o

AR x =5 Fon, R SPSS 13.0 Geit ik 4, & 4l L ik
FKHJT 225087, 55 5% 1 ~ 4 201 MMPs TIMPs mRNA F14E 4 (1)
TRV CCK H B IR A 3R ] Spearman £

2 HR

2.1 CCK A3 k45407 2+ QBCI39 4m fdz 42 58 7
83 a
CCK,, 7E 1077 107" (10 7° .10 77 mol/L 7R 7] ¥f& s 05} , ik
B iR 3E QBCos MBI ZERE 7, X Fh AR HE/E FH B CCKy, 19
WG INRTIZ G E  1N CCK SZ AR5 407 L18 K 160 ¥ fE ]
S CCKg X QBCoy ML AY1E M, HFIF CCK SZARFEHTHI 1Y
ERREER(R1,%1),

®1 CCK REZGETFIX QBCI3Y HEIEZEHE T MR

415 i &k
X 2] 289.111.2
SEHGAL 341.4 13,20
SEHYA 2 412.5 £13.7>
SEHAH 3 543.6 +12.9"
SR 4 702.8 +14. 8>
SEHYAL S 164.7 +13.5b
SR 6 158.3 +11.8b
SEHYA T 278.6 +12.9
SCHGA 8 281.4 +11.4

a:P<0.05,b:P<0.01, 5 xR0 4x

A bR B N CCK G122 & A B3GR (34 4);C: F B n

A CCK +L18( 5340 7);D: B B hn A CCK + L60( 5 341 8)

1 FEIRE CCK REZEIERFIER T QBCyy 3T H 2
ZRENHIEIE  ( x400)

2.2 Real-time PCR # m MMP-2_ MMP-9_ TIMP-1.
TIMP-2 mRNA & ik /K

HXHEAM L, 5056 1 ~4 41, MMP-2 J MMP-9 mRNA )
kK BT (P <0.01) , TIMP-1 & TIMP-2 mRNA i) 5
RIKOF- B B K (P < 0.01) , H MMP-2 mRNA fi) %3k KV 5
CCK ¥k S IEAH X (r =0.972, P <0.01) , TIMP-2 mRNA i) 5
HKAKE 5 CCK e LMl (r= —0.974,P <0.01) , [fif MMP-
9 TIMP-1 {75 fk 55 CCK ¥ Ji ] JG W] & AH &P (P > 0.05) 55
Yol 5 RS 6 5% R4 K, MMP-2 Jz MMP-9 mRNA f#)
F kK EH S B IE (P < 0.01) , TIMP-1 & TIMP-2 mRNA )3
KK B TR (P <0.01) ; 504541 7.8 () MMP-2, MMP-9
TIMP-1 J TIMP-2 mRNA 357K - 5% AL WA TE G 1240 X
(P>0.05), S04l 5 500040 6 AR Sl 7 5505641 8
Fe#% , MMP-2 MMP-9 | TIMP-1 J% TIMP-2 mRNA 2 ik 7K 3F 22 &
Tgit =@ L (P>0.05,K2),

2.3 Western blot # @ MMP-2., MMP-9 . TIMP-1 .
TIMP-2 & & #4 % ik K-

TR BE F 46 LA A% Hy MMPs (MMP-2 MMP-9)) &% TIMPs
(TIMP-1 . TIMP-2) # (45 GAPDH AR XF 2k K, 45 5 £ W
XA, AR B CCK,, 3L 40 1 ~4 MMP-2
MMP-9 5 [ () 235 KW 78 (P <0.01) , TIMP-1 Jz TIMP-
2 MR IIEFER(P <0.01) , H MMP-2 YRk
IR 5 CCK ¥k BE 2 IEAHXE (r=0.963,P <0.01) , TIMP-2 &[4
W25 7K 5 CCK R BE 2 A (r= —0.952,P <0.01) , i
MMP-9 TIMP-1 {254k 5 CCK ¥& JiF ] JC B & AH & 1 (P >
0.05) ;A CCK SZAEHLA T IRLL 5 FISLHL 6 MMP-2 J
MMP-9 5 [ 1) 23k /K 80t HE 41 B S R AIK (P < 0. 01) , TIMP-1
K TIMP-2 (12635 /K- B 87125 (P < 0..01) 5 17 [m] B o A
CCKy, & CCK ZRAEPUR M S04l 7 AL 8641 8 (1) MMP-2
MMP-9  TIMP-1 J TIMP-2 2 % 57K 5XF AL ki T gt it
HEX(P>0.05), SHA S5 5556416 K. SLHdl 7 55
5520 8 Fhdss, MMP-2 . MMP-9 . TIMP-1 % TIMP-2 Z& /4 9 % ik 7K
FERIFEIFEX(P>0.05,/3),
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@ SR 2
@ A 3
B IR 4

@ LIRS

< @m LI 6
B S5 7
B m o 8

TIMP-2

X PBL R 2 AL S QBCoso; 25 1 ~8 28 5 A1 A A A 10713 1071 1072 .10 =7 mol/L #§ CCKg,,10 =7 mol/L L1810 =7 mol/L 160
10 =7 mol/L CCKg, +10 =7 mol/L L1810 7 mol/L CCKg, +10 =7 mol/L L60 # QBCys;a:P <0. 01,15 2 18 28 pb £

E2 Real-time PCR %R ERE CCK B HZ s H 7%t QBC,yy ZHH MMPs, TIMPs mRNA 3 5%

OXTER4] DSl 1 B2 B 3Rd3 B 5id 4
09, BYIRAL S B4 6 BT w48

A E AR

_
MMP-9

MMP-2 TIMP-1

IR

M 1 2 3 4 5 6 7 8
TIMP-1 > M- —— - e - - - - 23x]0’

TIMP-2—> " o - o— o — O — — “24x10?
MPO-EE SRR R a0

GAPDH™ s canh as 45D 45D aND 42D &2D @ 3610’

TIMP-2 @

A BT B HA4R B Western blot B4 M3 mB21;1 ~8: 4 5] A 42 A 107310711 107210 77 mol/L 4 CCKy, ,10 7 mol/L L18.10 -7 mol/L
160,10 =7 mol/L CCKg, +10 "7 mol/L L1810 7 mol/L CCKg, + 10 =7 mol/L L60 4 QBCqsye;a:P <0. 01,55 3+ FE 40 1k 45
B3 Western blot # iR E ik & CCK B EZ AT QBCyy 4 MMPs  TIMPs 2 H R i% K% 0

3 iFig

PNI 2 JJH A8 965 2 10 2 A% 1) 1 2L R 0, o 2 R 3R
ERRA TG ZNEZEEN B2 5H by 2
S S 1 7 N 7 N 7 3 1 e n Ay 2
CCK A —FPAES AL AU 45 1 il 2 i &,
W] ZAFAE T X B A0 JE 48 2R 40, I DA 203 J
PR B p e 2l I SRR A AR [ ) CCK 32k 45 &
M & #5 FE 22 A A BRAE T, VR R AT 8 CCK A2 AR H5 40 741
FrAm ] o AR 327 4 X R TR A A E B B2 iR Ak i CCK
PN BB AE BRI B AR 36 L, — R CCK 32
PR3 R CCK-A 2K F CCK-B 524k, FA 1HT 410
FE KB, AR NIRAE JE BRI K CCK KRB M 2 2T 4k,
80% W IR I A CCK-A 324K ¢ CCK-B &ZfA Kk, 1
FE L, A CCK 2Rk A IR AL PNT 45 500 2
T, RIEARSE, RS T I B K, T 4 22 5 of
2o A n] fes a4 i CCK S35 AH 45 985 40 it i g i &2
PE,IFB] CCK 24598 PNI (B N2 —, |
LR 5T HLG v A B

MMPs S48 B 1 (0 H5 20 ik 4k P U0 il , 212 4 1k
KBRS PR (R R NG RS 5 R e ) ) — 2 UK i

il * . MMPs JLT-BEREA#F ECM 1 FITA 1043, A2 34 9 4
JH X ] LI L R 28 , S BUMR 4 R e &
YR ST 55 TIMPs 5 MMPs 254 i 4 il MMPs
Xt ECM [ A2 o Fava 250 g A0 A 98 % /4 4 4
BR5 5y W2 AL AT T e 52 T IR AR A= T
A5 MMPs i k4 56, HATHFSE & BL, MMPs 5
TIMPs {425 {5 45 9% PNT #9541, H. CCK X}
AL 2 MMPs 23K F10 WA — & A s pE L, e
PAFR A4 CCK n] BB i 5% g JH 45 938 410 ifg MMPs
TIMPs ~F-fiif i 7F H: PNI,

H M 1962 4 Gross 55 & WL EF — i (] JiT i 5 g I
44 MMP-1 £ 4 MMP Rk £ /02 &8 23 i
B TERTA W& B E AR oA R, S Mg R 2E
FERS S R UIIG £ B MMP-2 J2 MMP9O!'" | A it
ARSI AR BRI SR (A A L, DA A 95 QBCys 41 Y
KSR, B SeiE 1t Transwell 4 i 42 22 52 56 LYK IF
W1 CCKq, figfe B 2 {2 #F QBCyy, 40 A 1Y 12 28 1E 7,
CCK-A Z{k$EHi 7] L18 K CCK-B 2 AH5Hi7] L60 ¥
AE I 255 CCK X QBCys 40 A B VE T, LR CCK
ZARFEBURI M VE T W % 22 5 . W Real-time PCR
Ji Western blot 45 7 Bl 28 CCK,,  L18 . 160 5 /F H
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Jii QBCoyo ZH it MMP-2 MMP-9 J FUAH I A P4 IR 2H 21
PPl TIMP-2 TIMP-1 mRNA J% 8 [ £k, 458 %
B INARIRIREE CCK S 1 ~4 S5XF A,
MMPs mRNA J 25 [ /) 235 7K F- B i 55, TIMPs 732
PR IK B B AIG R CCK %o IR A% 9 ik FR [ e e A
PEUER . E— ATl i R B, SH A 1 ~4 1
MMP-2 mRNA FIEE [ (1) 187K P55 CCK ¥ i 52 1IF A
5%, TIMP-2 mRNA FI8E (M () 5K V-5 CCK ¥ i &2
A&, {5 MMP-9 \TIMP-1 Y45 fk 5 CCK ¥k & [a] T B
WAHSEYE, A CCK X A X ECM R fig e 71 09 fE E 1
FH AT A8 5 B2 30 2 5 MMP-2  TIMP-2 1) 3~ £ >f¢ 512
Y

A CCK-A SZARFEHUH LIS By S 2 5 FMmA
CCK-B ZRFEH0 7] 160 Ay SLgn 2 6 5% H 4 L4,
MMPs mRNA FlI8E [ 1) 235 7K 7B 2 FRAIK, TIMPs /) 3%
TRKOF B S TH v, {H PR AL TR 45 6 AR b A TG e 3 22
(P >0.05) ;Tfi[ERHMA CCK 1 L18 (#5284l 7 J [
B fin A CCK A1 Lo0 Y5520 8 5 %) it 4] [ 4%, MMPs
J% TIMPs mRNA Fl# [ 357K -5 % fE 41 L TC A
ZE5t LR H AT B B 25 50 (P > 0.05) o REAEBHF
FEIEN, IR R A0 QBCy A1 CCK-A Fl CCK-B ZZA{K
FEAE; A BF S WAE 52 T L18 K 160 4 g B i Ui 55
CCKg Xt QBCoyo 4 fifl MMPs 323 () 42 1 VR, HL W Fif
CCK ZRFEPAMIE R T8 E 225 (P >0.05) , /R
FCRTREX MDA R A2 2 5 B B MR . X
CCK Z M5BT B, 6 LA CCK Z R M ¥ 1] 3677
RS T 2P

AR S WA IESE T CCK 1] RE 38 5o 5% M) MMPs
TIMPs -7 (1) s 42638 Jin ARS8 40 1 4R 22 68 1 AT 2
HERRAE Y PNL, Sk — 25 T i IR A4S 98 400 JfL PN (1% 43
T LB A5 BT A R R AIE S, R — 2 AT RUR
QB Cso 21 5 5 B 7 MR At 224 03 e R JIF 785 S
BRI 350 i o7 8 A I 98 A K A A 39 — 25 U 5 CCK
X} MMPs \ TIMPs 14 5% 0 k& X AHAE 988 PNT (94EH o
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