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Abstract

AIM: To explore the role of matrix metallo-
proteinase-2 (MMP-2), MMP-9 and trace
elements in the occurrence, growth, invasion
and metastasis of esophageal carcinoma.

METHODS: The expression of MMP-2 and
MMP-9 in 49 esophageal carcinoma specimens
and 16 carcinoma-adjacent esophageal tissue
specimens was detected by immunohistochem-
istry. The correlation of MMP-2 and MMP-9
expression with tumor grade, differentiation,
lymph node metastasis, and patients” gender and
age was analyzed. The content of trace elements
in esophageal carcinoma was measured using a

www. wjgnet.com

Shimadzu AA-670 atomic absorption spectropho-
tometer.

RESULTS: The positive rates of MMP-2 and
MMP-9 expression in esophageal carcinoma
were higher than that in carcinoma-adjacent
esophageal tissue (69.3% vs 12.5% and 71.4% vs
6.25%, respectively, both P < 0.05). The positive
rates of MMP-2 and MMP-9 expression were
significantly higher in esophageal carcinoma pa-
tients with lymph node metastasis than in those
without lymph node metastasis (85.7% vs 47.6%
and 82.1% vs 52.3%, respectively, both P < 0.05).
The positive rates of MMP-2 and MMP-9 expres-
sion were not correlated with tumor differentia-
tion, pathologic type, and patients” age and gen-
der (all P > 0.05). The average content of zinc (Zn)
and the ratio of Zn to copper (Cu) in esophageal
carcinoma were significantly lower than those
in carcinoma-adjacent tissue (8.13 pg/g + 3.08
pug/g vs 11.63 pug/g + 3.49 ng/g; 7.50 + 3.65 vs
15.40 * 6.84; both P < 0.05). The Zn/Cu ratio in
adenocarcinoma was significantly lower than
that in squamous cell carcinoma (4.48 + 3.52 vs
8.02 + 3.45, P < 0.05). The average content of se-
lenium (Se) in adenocarcinoma was significantly
higher than that in squamous cell carcinoma (0.91
png/g+1.72 ug/gvs 029 ng/g + 028 ng/g, P <
0.05). The average content of Zn in esophageal
carcinoma and the Zn/Cu ratio in patients with
lymph node metastasis were significantly lower
than those in esophageal carcinoma tissue and
patients without lymph node metastasis, respec-
tively (7.72 ng/g £ 3.03 ng/g vs 9.59 ng/g + 3.06
ug/g; 6.91 + 3.86 vs 9.93 + 4.81; both P < 0.05).
The content of trace elements in esophageal
carcinoma was not correlated with tumor differ-
entiation, pathologic type, and patients” age and
gender.

CONCLUSION: MMP-2 and MMP-9 expression,
Zn content, and Zn/Cu ratio are closely correlat-
ed with the occurrence, growth and metastasis
of esophageal carcinoma. Combined detection of
trace element content and MMP-2 and MMP-9
expression may provide an objective indicator to
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HE: 3T MMP-9. MMP-2Z %% L& A
BRAE A, KR ZE. TP E
RERAE X &,

Fik: A %% 4847 4K 5 (immunohistochemistry,
THC)SPik A M 494 &8 J& B 1 645 & 55 2142 F
MMP-2. MMP-9%& & # &kt U5 2% &
RIS, pAARE ., HE ISR B EE
B, FHEZ AL X R, AAA-670R-TRK
SR ERERARPHRELEGS
B 2 04 4 R AR £ AT

LR MMP-2. MMP-9% & ¢ & ik £ R %
B ERKXARZH THEFERHL(69.3% vs
12.5%, 71.4% vs 6.25%), B {EH #hC L5445
LA B35 T RAAE L H4520(85.7% vs 47.6%,
82.1% vs 52.3%), T2 E R BRI A b,
WA 5. S ACARE b R B 4% £
BB P InS TR In/CuR FIKTHEF
EFAE MR InS$ A Zn/Cu(8.13 pg/g+3.08
ug/g vs 11.63 pg/g+3.49 ug/g; 7.50+=3.65 vs
15.40+6.84), B B A% 49 Zn/Culik T 85 5% 49 Zn/
Cu(4.481+3.52 vs 8.021+3.45), R & ML
Sety &2 % & TREHE FSety 42091
pg/g+1.72 pg/g vs 0.29 ng/g+0.28 ng/g); Ak
B4 A5 g L 2R P Zn s 8 B Zn/Cu B HAK T
Ttk B 45 #5454 g 40 22 Zn A& A Zn/Cu(7.72
ng/g+3.03 pg/g vs 9.59 ng/g+3.06 pg/g; 6.91
+3.86 vs 9.931+4.81). MARSAEE. RF
S RREFEE. REVAES G RE R T HME
AAEEXANEEAN.

Zit: MMP-2. MMP-9Z# 3 TLEZndI 4%
B Zn/Culs A & 0 KA R BAZ 2 3545
TREALE ZAE A AN K E L E . MMP-2
5 MMP-9F 7T 4% A I b 28 & AW F AT A
89 BALIG AR, XT3 RS 7T a6 A — S04

X@iE: EReBRELE EREBERR; 1%
HAME RERE
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TGRS B R X 2, BRAEAE T
N H G IR 20 T N B BB A4, £ e Uk
CLa B e A O %, FLIlm DRk R L ik, T
Ja . IMEMAE RN ERE AR RE, ##
fep 10 LI AR TR, A1 R BT R
PRI 1) £ e R A HH e g o, (R
SRR BEAE A B — N ERAR T K. PR D23 T
P R R NBIF B A i 1R R AL o A B
L, R RBL . 2 Wi RG T & 8E, N
Mo m A AR, AN R ET T
EEMEN. AlRE R aEmas. &
B9 5 1E AL 1) R 4 8 R A I (matrix
metalloproteinases, MMPs)[{) 1A X i e o0 %
R, SHERMNE R E AN S T IR A
20, Ao A AL I i A 2 R A ) 2
g, A EIRK TR, TS 8w o
o IR KR o IR SC R, A IRIKETA
g R T S e A R A A

1 SRIRTSE

1.1 A & s o5 A8 Ak BT DY )1EK
22 ARG B B A RF2004-20074E T R V) BR bR AR,
I AL RIL49H1, 35 55 1E 8 AL 2 I A AL
6 e[ EUubr AL 166, Bitestl. i
Fedi AT CMR S . TNMA . S eReE
AR . PENEEAT 2028, BT A ol R ar 4 etk
J7 o BT M VAT s AT w3911, BRAE 10
1], e 5% 1E 1 B 41201641 AR [ B o 16 5
(UICC) 3 [E HUE B A 2 (ATCO) I TNM 73 I ArvE:
b T 7o), 101241, Tg2241, 1V 2484i;
201, L7l KT T60% 192141, /N T60% 1)
2811, A7 WKL 5 R 128401, Tk L 45 R 1121
1l i orAvetl, Tk 164l, 154362741, DAB.
e B R AR B RPTAMMP-9% ¢
BEPUAR . RPLAMMP-2£ se AL H A
GHMr/aT]). SOLAAR M6 74 Y66 ¥
(Thermo Elemental).

12 7

1.2.1 #EAZ M RS FRIUR B IS D)
215 mLIRLELO A T, I mLAMRR(GR)JBCE I
K, 90 “CIKH30 miniH LA IRFE i, Milli Qi 4l
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Wi £ E

438 MMP-2 MMP-9
PRI BRI pEMER% B PE PRI BAME PR xME PE
25 49 34 15 69.3 15.797 0.00 34 15 69.3 15.797  0.00
BEEE 16 2 14 12.5 2 14 12,5
KESE  n MMP-2 MMP-9
PR BRIE PRt ME PE B PR PEMEER%  ME PE
Byl
e 39 27 12 69.2 0.002 0.962 28 1 71.8 0.013 >0.05
fRER 10 7 3 70.0 7 3 70.0
M3l
3] 42 30 12 714 0576 0.448 30 12 71.4 0.000 >0.05
158 7 4 57.1 5 2 71.4
MBS
= 28 24 4 85.7 8199 0.004 23 82.1 5.004 0.025
Vi 21 10 11 47.6 11 10 52.3
TNM
L+1l 19 11 57.9 1.930 0.165 13 6 68.4 0.138  0.711
h+v 30 23 7 76.7 22 8 73.3
FH(S)
=60 21 17 4 809 2314 0.128 16 76.1 0.408 0.523
<60 28 17 11 60.7 19 9 67.8
MRE
Sk 6 3 3 50.0 0.282* 0.595" 4 66.7 0.009" 0.926"
Dk 16 10 6 62.5 1.910° 0.167° M 68.8 0.136° 0.712°
Kotk 27 21 6 77.8 1.166° 0.280° 20 74.0 0.142° 0.707°

"SODZBLR; *SRAZBLR; ‘PRS2 BLR.

K E A5 225.0 mLZI B e I A1 43 2 TR A
e Zykoe &
1.2.2 MMPs#gAem: bz 20 2340 2% J5 VL3R )
SULI T, H C AR R AR B PEX I, B
PBSAE —HufEAS AR IR LLIE# s A% —ht
VEBA X B
1.2.3 MMPs%: R 69 A7 AR G (f DAGH ot 5
T AT S8 D B e, A S 0 i 5 0 B 40 e v
IR RPN, PR 04y, Jota hAERITE
AN, 155, SRIFIBANE; 245, TR &R
357, BRE N SRIHME. BHPES M T 4 04y, JERH
PEANM, 145, BHPE4NAE<25%, 245, PRS0 &5
25%-50%, 347, FHYELI N5 51%-75%, 475, B
YNHI>75%. I F: 0434 (-), 243 M (+), 3-4%
(), 5-753 K (+++). RAFFELL0-153 K (-), 253
J UL R H).

St AR THECTORER A TR
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BRI, W3 TR A Sk & FH . R FE Logistic
WA HT. FrE #0411 AESPSS 1104 v i A 1
BT P<0.0SEKRERH BEHE X,

2 BR
2.1 BB IBAIE F L PMMPs# £ X MMP-245
I AE BB AL SR R B 208 69.3%(34/49), 12
FETIEEEE L ER12.5%(2/16)P<0.05, #1), {H
figle 6 01 it 20 2L P MM P-2 3K 13 BH P R 2 ) 22
ST G 8 L (P>0.05); Wk I 45 5 7 40 0
TR EE RS MM P-2 88 [ [ BH M ik % 0k
85.7%(24/28)F1147.6%(10/21), 25547 it i
SL(P<0.05); (HAEANFRRBEAS Y. AR PR
S SRR TR OC B g R (2, K1),
MM P-9 8 [ 75 £ 8 g 4 2 b 1) 4 26
H71.4%(35/49), B3 T 55 EW & B
6.25%(1/16)(P<0.05, FK2), #4541

H 5k aFA
KRB L. R
R 248 2% b o P
#FHR R T
pea D
P, MMPs A
R oA, &R
) 2R 4% 04 fF 98 P
MMPs 3 & 6 42
BEARR, 505
H#ERTRE £,



1998

ISSN 1009-3079 CN 14-1260/R

HFRENBIRTE

20107888 %18% 51951

WA # B 5
KB R B JASP
A R E R
A
MMP-2. MMP-9
Eaw kit
Eibl o
wmELEN
A8, AiE—F W
AR, KT
REREROE
Ry =
AR IE.

B 1 MMP-2EREREPIIRIA. A: SHEPH:
400); D: BRI PEMEFHE(SP % 800).

5 (SP X 400);

RS PP P 325 (SP X 800); C: BE R PEPEZE 1k (SP x

B 2 MMP-9EREEDIREA. A:
D: Bies A BHIE R (SP X 800).

e 7R PR

TC R T S5 R UMM P-9 2K [ (1 B 1 ik &
82.1%(23/28)H152.3%(11/21), Z=RHH G il ¢ &
X(P<0.05); (HANFREL AL, AF0 . M. o>
W R OE ] g 2 R (3R2, [#12).

22 wELENEE BERARD NG H. Zy
Culd FR T o7 LW A2 Znf &, il

TR(SP x 400); B: fiffe P

T(SP X 800); C: Hifes A PEH: T8 (SP x 400);

A T, R AR P SeMHEEE
%—?ﬁ"mﬁﬁfaﬁPSeE@é\%; HME LR A

R Zn P & B E 0T M O 4 B 4 27
EPZHE%E, HMk S HB AR AP Zn/Cu, B
FILT MR A AL Zo/Cu. 1A A
STWERREE . AL ANEAEES . AR S
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R0, & EMeREEBRERBEALPNRENSHETRESS ZBIAR 1999
mi:A2E
N S
#%. MMP-25
Zn(pg/g) Culug/g) Selug/9) Zn/Cu Mn(ug/g) lzdbl;{IJP &ﬁ 9/75\7??? i
/\p:a:,\c% a a 1 ) E< r%E“'E;;..
2B 8.13+3.08 1.64+2.78 0.18+0.24 7.50 + 3.65 0.38+0.71 Wy A 4 B
EESHIR 11.63 +3.49 1.00+0.78 0.12+0.10 15.40 + 6.84 0.41+0.21 F5AT, A H) WIS
RIE TR — EMAE.
[ 8.65 +2.88" 1.65 +3.00 0.29+0.28° 8.02 + 3.45° 0.16+0.23
fRieE 5.15+2.52 1.54+0.71 0.91+1.72 4.48 +3.52 0.25+0.30
pay-t|
|+ 1l 9.18+2.65 1.19+0.47 0.26+0.13 8.95+4.11 0.17+0.16
I +I1V 8.13+3.44 1.30+0.70 0.46+0.91 7.80 +4.81 0.18+0.29
ISR
=] 7.72 +3.03° 1.39 +0.69° 0.46 +0.94 6.91 +3.86° 0.20+0.29
i 9.59+3.06 1.09+0.48 0.29+0.18 9.93+4.81 0.16+0.17
M3
=3 8.28+3.03 1.76 +3.00 0.41+0.76 7.42+3.73 0.18+0.26
58 7.24 +3.44 0.93+0.27 0.21+0.18 7.93+1.28 0.14+0.09
TR (D)
=60 7.91+3.14 1.20+0.63 0.25+0.18 7.61+3.25 0.12+0.13
<60 8.31+3.08 1.99 +3.68 0.49+0.93 7.41+4.01 0.22 +0.30
DEE
I=vakad 8.45+2.34 1.16+0.48 0.56 + 1.29 8.34+3.34 0.16+0.23
ey Y 8.00 +3.57 1.36+0.67 0.37£0.39 7.40 +4.33 0.22+0.35
AN 9.13+3.36 1.23+0.67 0.27+0.15 8.97 £5.47 0.15+0.96
*P<0.05.
AR R AL S R 23 i o gEAT 1 5% 2
N FEAN R A 2, MMPsE A AR 1547,
4548 Zn  Cu Mn Se Zn/Cu FEANTEEBAL TR MM P s & (R EAN A, I
BI(MMP-2) -2.332 0.036 -1.606 -1.356 -0.256  L5pjuaal i & 55 AR ER 7,
PIMMP-2) 0.010 0.942 0.062 0.075  0.012 W5 R I, MMP-2. MM P-9-5 iR 41 o (1)
B(MMP-9) -1.887 0.270 -1.324 -1.112 -0.213 o 2. [8-10] ISR
R Y MMP-9J8 T IR, X
PMMP-9) 0.003 0.567 0.119 0.137  0.020 il R

(1) BB Th O e 3R A B ZE I (R3).
23 MMPs5 BT EM ML X R 4R ER, &
B SO 5 IR AP R TR Za ) B R R
Zn/Cu5MMP-2. MMP-9%5 [ [ B ¥ % ik 5 41
FHE(A A R BB<0. P<0.05), MCu. Mn. Seff]
HEEMMP-2. MMP-9%5 4 [ BH P IA T AT 2
KA P>0.05, %4).

3 11E

MMPs & —ZE LA Zn k4 B R 714 2 1 R 5, T
A AU R R S S RIEH R
PYPER, BE. IRTE. MEER. R5E
RN i E A IR 2R ST R,
S 22 UF A W], MM s R R fi 8 1)
KL M SR AR, B A4 AEE YT
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AW BB (gelatinase B). Ath ] LA o B g
FEREN EER IV, V. VI X B gt
H 1 A A MM P-9 BE 6 [ fif 55 e 0B 2 11 BA A L
T 240 i A0 5 51 P AT R G, A IR R e B
AT AR,

EARWI, EEMMP-2. MMP-9% [
(R N 69.3%, T1.4%, Z6iE i Y 1E 55 41 41
FEIRFAYE K] 12.5%, 6.25%; MMP-9, MMP-2%K
R S R AL B P Rt B 3 T e
HIFIMMP-9. MMP-2BH R, X Ui FIMMP-2.
MM P-9 1] BEFE £ i (1) 3E e 5 s i B v i 4
ER. ARS8 b B 48 i BH M SR A SR B e s T
TR, nTREE A R Bk A R R A
EEEFSH

AR B RS E O R AR N B R AR
WS MR R R RS T TR OG, KT
2SI, (RN A b R R g e A
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