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Abstract
AIM: To investigate the relationship between
ectopic methylation of the tissue inhibitor of me-

talloproteinase 3 (TIMP-3) gene in preoperative
peritoneal lavage fluid and peritoneal microme-
tastasis in patients with gastric cancer.

METHODS: Methylation-specific real-time poly-
merase chain reaction (QMSP) was used to detect
the methylation status of CpG islands in the
promoter of the TIMP-3 gene in 92 preoperative
peritoneal lavage fluid samples. The relationship
between ectopic methylation of the TIMP-3 gene
and clinicopathologic features and prognosis
was then analyzed.

RESULTS: Abberant TIMP-3 gene methylation
occurred in 49 (53.26%) samples. Correlation
was observed between TIMP-3 gene methylation
and tumor size (P = 0.015), distant metastasis (P
= 0.013) and venous invasion (P = 0.030), and
there is a significant correlation between TIMP-3
gene methylation and tumor growth pattern, dif-
ferentiation, lymph node metastasis and clinical
stage (P = 0.000). However, the level of TIMP-3
methylation had no significant association with
patient’s gender and age, Helicobacter pylori in-
fection, or lesion location (P = 0.833, 0.236, 0.300,
0.236, respectively). Survival analysis indicate
that patients who had no TIMP-3 gene methyla-
tion had a higher survival rate (P = 0.000).

CONCLUSION: Ectopic methylation of TIMP-3
gene in preoperative lavage fluid samples is as-
sociated with peritoneal micrometastasis and poor
prognosis in patients with gastric cancer.

Key Words: Gastric Cancer; Tissue inhibitor of met-
alloproteinase 3; Methylation; Peritoneal microme-
tastasis; Prognosis
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4R 4 )% % & B4 B -F-3(tissue inhibitor of  metalloproteinase, TIMP-3)Z % H Hi 7 41~ CL &4 l‘ii‘ﬁ & .
metalloproteinase 3, TIMP-3) A B 23 TCpG 2, SHETIMP-1. 2. 3§14, TIMP-1. /KE}]I- i%]if_N;— ;‘:‘L H*

B Rw W AL I A A 0 R

Tk R FARACH 7 b 5 AT R R A Bk
B ARA M 9245) B & & AR AT ML= o ek
FTIMP-3A K &3 FCpG &y 7 HRAKRE, o
HTIMP-3 & B 3% P AL S B F 06 s A
B S IVEAVE T

HER: E2H) B I & RIS AT AT,
H49(53.26%) Bl Am 2] T TIMP-33A B ¥ 34k,
HTIMP-3& ) P &AL 5 I KNP = 0.013).
FHRAZAUP = 0.030)FeiZ 4 #45 (P = 0.013) 18] 3
BaEAAXE, 5ERFX. SNHEE. KEE
iZAe. MBS ZERE NGRS E
B e BEAE P =0.000), fa 5 PR
Helicobacter pylori B 33K JLvA BT & 3/ A5 5
AR P ) #70.833. 0236+ 0.300,
0.236). £ A5 X ILTIMP-334 F 4k 7 AL &
F LA M S0 B H(P = 0.000).

Zit: BE B ARk iF EDNAY
TIMP-3 5 B 5% F 3 AL T 5w I IS i 5545 &
A, R TS R B

xR B, HSSREAMMEIET-3; BE
t; BRI, BUR

FOUM, #h8F, R708, XEE, HoE, &b BEEE A
B/ RIBEEDNARTIMP-3ERPENSERAIRZEVE
KM, HREIEIAYE 2012; 20(23): 2194-2199
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¥ (gastric carcinoma) & tH 5t b B WL AL
igg 2 —, HRAERER -ANZHKNSH5NZ
B B R . M A% 27 I AT A SR A ST Ak
22—, v CUUF SE 5 20 T P AL A e 1 R
AL R EH A TR, DNAF AL R
WAL FEAEHE AL — DNAF AL
BUR AL A B 7 CpG &y L, JE7E H LR I
1Tt S-HRFF Hif 2 R (S-adenosylmethionine,
SAM)fE Ay FE (It AARE FI L2 21 Cp G B i ms e
SRR SR T LR RERY, AL S DN AR
RS, I 56 Wi ik PR 95

14 O R LA 2 I 9 AH O 6 DAL I 2R 0
#55 HR B 1 OB SR T R AT 0%,
hMLH1(human mutl homolog 1). pl6. CDHI1
& 234 )R R TR 8 -1-3(tissue inhibitor of
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2. AfEAE T AL A AR ], T TIMP-3 455 75 48 fu 4k
FET L, 2SR I AR T e 2 A R i
J& 5 1 B (matrix metalloproteinases, MMP)I1 i
P, 2 5107 2 R4 . AR H
FEALRS 51 SE I 98 6 PCR(real-time methylation-
specific PCR, real-time MSP)$7 A%} 9241 B ¥ &
H AR AR B0 BIDN A TIMP-3E K 5 )
T IXILCp G I RS AT RS I, IR 3
()7 =98

1 SRIRTSE
1.1 A4 W 82008-01/2009- 127 V145 il J8q 1=
Bt WL N R B St N v e BL 2 — N IR
P 58 92451 Jo5 BEAF 12 1) I R 1 S e S o R i i
Jis PR bR A, 993 18] 380 28 AR T P A 95 LA
2, RIG A GUR A A7 D) F 0 2 WIE 52,
ARATEIARAT BT FALST . 9245 35 v 55 5341
39, FUE36-73%, TIYRE53.94 ; IR AL
BEU13000 . BAR31E]. B3E3140; Mg Es
<5 cm 60%1. =5 cm 324; =i/ 626, A%
330815 i A K7 (3 Ming [K 43 89) Sk i
R2041, B BL7241; BEHIRE A T1/T2 3841
T3/T4 5441; Wk 455 91 vE46tl, FHIE46fl; i
Jik A2 U B k69451, BHPE23 415 bk B4 42 JU M
2541, BIYE67H; Gt bR [ PE- S, BH k711,
pTNMZ A T #9174, 11 #3294, TITHA3 741,
IV A9 e BT A8 AT I s e, 3 000
r/min.0> 10 min, 4 B U0LIE, 512 000 r/min 350
10 min, M4, 732655200 L E-76 C 4 H.
A0 R AT AL A BE Vs ST N B
ITIRERRE VT, BA YR, WA TFAR
H vk A A7 FOBE U5 I R], 28 55 0T S b i )
2011-06.
1.2 7%
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DNAWKERAE, HERA 60/A 550 LI TE1.8-2.02
). 1.5%Z5 N B v s FEL VKA I DN A 56 B
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BE M E &k
% BEDNA P
TIMP-34& B ¥ &
Ll & &%
294 HE R TG B
X %, #AasF FF R
DB BT, K
5 B FLA A

FIZIDNAW A3 mol/LIFINaOHRSAWS uL,
37 ‘CA 120 min, A2 mol/L(pH 5.0)VH% R
Z4M520 pLA10.2 mol/LIFAUE#30 L, 50 ‘C/K#
16-18 h, T-1 mL DNAZEALH AR I ADNAFE
Je 8% A IE2 mLIENT, 3 mol/L KGR HY 5 100%
CFEYTE, B0 FT BIE, BT, 20 uL TER
TR, R FH A ik DR 21 9 389 AR Pt PR & £
EHMIDNABEATH 1, -20 ‘CLRAE.
1.2.3 Real-time MSP&#: %+ TIMP-3 H1 &
1 S AE AR S 51 W R . TIMP-3
(M)_(F)5'-CGTTTCGTTATTTTTTGTTTTCG-
GTTTC-3'; (R)5-CCGAAAACCCCGCCTCG-3',
P87 116 bp; TIMP-3(UM) (F)5'-TTTT-
GTTTTGTTATTTTTTGTTTTTGGTTTT-3;
(R)5'-CCCCCAAAAACCCCACCTCA-3", ¥~
H45: 122 bp; 5lWHInvitrogen A Al G k. &
ABI7500 PCR(ABI system, 3% [¥){X#% X} VA%
B S NS MIDN AR Treal-time MSP4MT, 3%
SYBR Premix Ex Taq Kit(TaKaRa” )56 1
BEAT . & RE 2 A A AR 5 1)
BEAT 7€ 50 A, AR S P I C T4 200 ok A o4 ot 25
THEAESFE DN A FEAG IR 5 D1, LT
E s E AW FEATE (M%)
= 100 X (HIEALDNAFE DAL+ H L 5 E H
FEAUDNAYE N H 2 F1). HIELDN A TLH+
AL HAL DN AE VUEL ) S AR RE B IDN A
S DU M%<20.02450745, 20.0<M%<40.024 1
5%, 40.0<M%<60.0245275, 60.0<M%<80.0 4357,
M%>80.0444); 053 5& SR AEF AL, 1-350 4
o AL, 497 0 584 R, PCRCHRSS )
Jo FHVE A it 2 e T It R b B R AL
UG5, B A AR S 5 1 e o A
fe(M); IR AL = WA S AL
PR T I HE R AR AL (U); (R B AR
AR B LA = )45 5 10 0 5 A 2 H A 45 2R
(UM). FIFEARSNZSss T HIEHERS g b B (1) N
FRE NI DNANEB A m)E A BHHG L, A A
(19 155 N4 DN AFE A B, 2808 K AR
B AE A T 0 R

Biir2 4038 N HISPSS18.04: 1245k AF, %
Y1) 310 22 S G ih 22 7 SRR H A 56 A
SR Py K B Fisherff VI ME R 1%, FH IRAANR BRI
(Kaplan-Meier)iJFAT 5 A 28 A= £ 70 M H 22 Tl A= A7
M2k, GRG0 (Log-Rank Test)HE4T A= 47 Hh 2k
AR, FCox bl UK [R5 0 4T 22 R R AR A7

2.1 AR ek b TIMP-3 A B o9 7 3%
AR A FE92151 T i K8 A8 00 A i s o e
A, TIMP-32E [ )3 8)) 1 X 3 Cp G & 56 4> H ik
1 A28(30.43%)11, 3 HEALH21(22.83%)H,
K IEAL AT 43(46.74%) 1. AR SR 5 4 3
AN 3 B AR B Al e 8 R Ak o, 92451
Jers KB I e TIMUP-3 3 IR ) S % H Ak
H1K53.26%(49/92).

22 TIMP3A R B3 FRBFALKRES F &
& AR R B A AR B AERS . Mol AT G
VRN i (Helicobacter pylori, H. pylori)i&%, LI
Ji 8 47 5 T IM P-3 38 IR 1) FE S AR & 22 S 6
il & L(P>0.05), TIMP-35: B FALIRS
B IR U Ab B B A DG (R 1, P<0.05), 1
TIMP-3JE B FHEARCIR 2 5 e 1 A= K 7 3
SIMORRRE . RELERIE . IR IR BE R PR 4 3
PAIERTE Y PR 71 QT I el RIS LR
RO B R 15%(3/20)F163.9%, 5 # 2 5 3% (P
= 0.000); =4 NHIR S A IR F R A3 53 )
38.7%(24/62)F183.3%(25/30), %A Gt =
(P = 0.000); TIMP-3%E P F LA 5k LA A2 0
B4 B A TP = 0.000), B H4 TIMP-3
FE R F AL R 0 35.82%(24/67), BHME B4 1/
TR F1K100%(25/25); 5341, TIMP-33E[K H
Ak 55 e TR B R B AN L 4 e R AT
FASEME® = 0.000), T1. T284 FIEALR Y
20.1%, T3, T4EE K H RN AR N T5.9%, NOK]
AR E10.9%, NI-N31 &5 F R R
1K 95.7%. FEASSZIR I R (1) 13 3001 PR 9 457 1
SO RFAE b, bR PRI R 23 391 5 TIMP-3 3 X
AL 2 8] PR AH S 55 A 35 (P = 0.000), T /113
B R P AL R ON 8.7 %, 1T TIL/ IV 3 553 1 P 3
1% 51597.8%.

2.3 TIMP-3A B B3 F R FEKRE L B &
e WA NIRRT T ARG ERERBE U7, LA
RAEBR . BB AR Y4 S, gt
Jek A A7 W (progress free survival, PFS). Fifit)j
Bk 312011-06, 9241 5 8 4 TH 4351 TIMP-3 &
DRI A R AR 0 9] 35 A HA I o i S B AT,
494 TIMP-3 1L A TR A 1) i R 401 3% H
st e, FoAtha S BE DT 15-28 mobf 4= H HL
HEREECE T, Wi 2 A 22 5% 2%, {EKaplan-
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=] 0.106 0.833 L& —— A e B B 69 R A2
=3 53 29 24 Dol - JEEEEL - %ﬁjij f_rif
4 Wa AN R, " &
Ees 39 20 19 . KRR b AT
S 1.758 0.236 02l G 3T A 42 A R L
<60 68 39 29 R,
>60 24 10 14 0.0} | | | | |
H. pylori 1.218 0.300 0 10 20 30 40 50
(-) 50 24 26 oAb A
(+) 42 25 17
TS 1753 0236 B 1 COHIEBE{LIRTAEREVEFENL.
=i 30 18 12
SIHEBE 62 31 31 Jih9Rg 33k R 1R AT BE M 2 A H AL HR 157,300
BRI 6.829 0015 £ PiRg AN AR HERE I SEM L /NRR = 2.425,
A ” 95%Cl: 1.350-4.359), H A BIEHE 5 AR 5
=5Ccm
3 \ S A T 25 e 2
D S DG HE AP o gt 5 X
5zt 20 3 17 NN
Vg Rl 72 46 26 3118
PMRE 16.172 0.000  TIMP-3JERALF225 Yetaikfiql3. 1AL &, Kik
&/ 62 24 38 21 kDafg [, HAPEI Rt .
ﬁffwzgg 028 T s ooog  MLEFZE I NS A (2020 55 e R
) B . .
B —_— " T EER). EbrahemZ5! 1 Janssen & 5k /)8 it
B 25 25 0 SEZAGUE SETIMP-3 40 Py 2 AR K R 5 1)
EEXEI0 5254 0030 ML 4ER%. miRNATH T HIDNAH AL E eS|
RaiE 69 32 37 TIMP-3IA B, AT 25 1 e A o e,
23 6 N S .
o K B R 10 82 7 2 B 5 A 4 2 5
RERE 26.979 0.000 ‘ . o
T1/T2 38 8 30 BER, WAL, 4 fimicroRN AR 245
T3/T4 54 41 13 éﬁﬁkﬁ"]%@;lﬁ’%lﬁﬁMégﬁ%‘ﬁﬂtpﬁqj@%
RERESEER 66.413 0.000  FRFEEFMEH". CpGFH FRMAT S
NO 46 5 ol FUE K R IAPUER, b B UF 52 A 22 i 8 0 41 3
_NQL;;% 4 4 2 6649 0013 [Al, WDAPK(death-associated protein kinase).
@MO g5 4o 3 ' ' BNIP3. pl6AICDHSEEHE A 1) 53 H 34k i
M1 7 7 0 IR R AR R e R R, 2 IR R AR 1 i s I
IRERS)ER 73399 0.000  ZEZ U GuaEN T B 41 24U TIMP-3 5L K]
I 46 4 42 FHEEAL AT T, RO Y B o 1% A7
11/IVER 46 45 1

Meier/3HT, $E/RTIMP-35E K AF FE AL o AT
W1 B A AE @ = 0.000, 1), XF 5206 45 Bk
AT Cox R HT, 23 Hr 45 5 27 e A 1 R 2 441
FITIMP-3 5 A 1) B AR S B i B R A 2
A7 PIMST SE WK1, AT fE RS B (relative risk,
RR)Z3 511 24307.058(95%C1: 21.190-4 449.397)#!
157.300(95%CI: 12.065-2 050.880), RITIL/IV I i
ARG R A R R AT RE R A TT B AR
307.876ftF, TIMP-3JE A HIEEAL I S8 ARG kAR
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FERE BRI TIMP-3 75 IS %, H 5 P
I 20 A 0 A AT B B IR AR AR R AH R (P = 0.04).
A ST R IRAE e BB R T I b R U S
DNA P [F AR R A I TIMP-3 5 5 F A
1k, HAKA b B e o TIMP-3 3% R FE AL R I
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A0 /A R BernotZ5EPIWE ST K IR TIMP-3
FEDAE A T 0 A RS B 40 b 360k & B AR, JF
T3 A0 58 W) 40 i vh P 52 3k, AlATT gk — 2B A
FL /R TIMP-3 8 H Al 4 % s Y 5~ K 1 f4 2 K]
858 1 45 45 5% A B(enhancer-binding protein P,
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776 B PE 25 5, A TIMP-33& K 53 H 34k
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