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[ Abstract] Objective To investigate the dynamic changes of MMP-1 and TIMP-1 in rats infected with
Paragonimus proliferus, and explore the roles of MMP-1 and TIMP-1 in liver fibrosis formation. Methods
Twenty—five SD rats were randomly assigned into two groups: the control group (5 rats) and infection group (20
rats) . The animal model were set up by the way of peritoneal injection of 8 P. proliferus cercarias to each rat in the
infection group, while the equal amount of normal saline was injected to each rat in the control group. Infection group
were divided into 4 groups according to infection time: at the 3rd, 5th, 7th and 9th week after infection, 5 rats
each group. All rats were killed in corresponding time points after being infected. The levels of MMP-1 and TIMP-1
in the serum were determined by enzyme-linked immunosorbent assay. The liver tissues were sectioned and dyed by
HE to determine the extent of alveolitis and liver fibrosis. The protein expressions of MMP-1 and TIMP-1 in rat liver
parenchyma were detected by immunohistochemisiry. Results The results of HE staining: with prolonged infection
time, the inflammation increased gradually in the liver tissue of rats, especially at the 5 th week, then liver cell
degeneration necrosis increased gradually. The immunohistochemistry showed: with the progression of pathological

changes, expressions of MMP-1 and TIMP-1 were increased gradually. Levels of MMP-1 and TIMP-1 detected by
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ELISA in the serum were increased, and the expression of TIMP-1 was continuously increasing. Conclusions P.

proliferus could cause liver fibrosis in rats. Expressions of MMP-1 and TIMP-1 were different during the liver fibrosis

formation. The extent of liver lesion was associated with the infection time and the expressions of MMP-1 and TIMP-1.
MMP-1 and TIMP-1 played a role in liver fibrosis of rats infected with P. proliferus .
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M (DAB) B8 10 min &£ 47, 5 /KEWE G &
F, WEghE R
1.5 FFRERIEZAL U Z

IIANE — DT Y TR, Fws T P

1.6 BE&SH

K Nikon Z AR R FLIE SO R 58, B
HEBGELSEY) R P A R RO =R R, LARA
PEXT RS 08, AR BGESE Y] A AR ] e AR
FUIH, AR N A o — 6 SR B
PEFIR, DAAMAEAZ 05 € 0 B A4 A MMP-1,
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B 1 BreERaskBh (HE x 200)
Fig. 1 Liver cells edema (HE x 200)
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B2 AEMAZENE (HE x 200)
Fig. 2 Liver tissue inflammation cell infiltrates (HE x
200)
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B3 KEREMEEE, DESIKIFE (HE x 200)
Fig. 3 Liver cells a few pointlike necrosis, infiltra-

tion of inflammatory cells
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Fig. 4 Small abscess formed in liver tissue and

inflammation cell infiltrates
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B EEL B4 PR o () P 4 TIMP-1 (R ik,
SEEAGHEE L (P<0.05) ;5 & 2R RIAR
Fedss, FFHZUh G TIMP-1 (19335, HEF#HEH
BHailEE W (P<0.05), WLk 2.
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MMP-1 K E L, ZRESRIT#E L (P>
0.05), HAFHEI 4 B FA LU MMP-1 19K
Wb, ZRAESITFEL (P<0.05) . £ BY4YS
SD FUBRLFEFIHHW R Z M C. D, E LIRS
Z I, FFAHZE ) MMP-1 10K B 2 B 2 /L,
JHHRER-EENELR, ZHFH5ITEL (P<

0.05), UL¥% 3.
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BRER
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TIMP-1 WK E L5, ZRIESEIFE XL (P>
0.05), HAbFHIL U B RHFLHEUY TIMP-1 K
Wb, ZRESITFEX (P<0.05) . £ B4YS
SD FUBRLFEFIHHW R Z M C. D, E LIRS
ZIE L, FLHZA 0 TIMP-1 f4 0 B S B 3 sk /b,
JHHRER-EBENELR, ZFH5ITE L (P<
0.05), W3 4.
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5 A XTRELHARLE, B 4T TP AY MMP-1 4
W R, ZRIGIFE Y (P>0.05), HA
FEACZH R NS A9 MMP-1 OIS 5y, 2R E S
T (P<0.05) . 7E B4l SD UG FE
I R Z 50 C. D, E DA HZ I i, I
HH MMP-1 (kB B3 2, JEH 2 —1
WL, Z2RE5ITEYL (P<0.05), &S
2.7 IMiF ELISA #&7ll TIMP-1 iR BRI LL &R

5 A A REAIAH L, &4 SD K RUSRGFEE I
B H P BRASL R f I 3 P ) TIMP-1 Rk, 22
SEEAGHEE L (P<0.05) ;5 & 2R RIAH
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FeEE, MIEHR RS TIMP-1 265k, HEREZEHE
FZitFE R (P<0.05), Wk e6.

*1 BFFAL MMP —1 EBRSITEER

Tab. 1 Area statistics of MMP-1 expression in liver

tissue
41 5 n MMP-1 i [(X+s),um?) ]
A A 5 5.02+1.98
B @ 5 8.10 £ 1.374
C 5 34.88 + 4.13%
D #H 5 53.94 + 5704
E # 5 86.265 = 5.794"

B. C. D, EZ4LMIILE:, 4P<0.05; SXFHE4 A 41
B, "P<0.05.

%2 L TIMP — 1 TS H 455

Tab. 2 Area statistics of TIMP-1 expression in liver

tissue
4 5 n TIMP-1 T [(X+5),um?) ]
A 2 5 10.96 + 0.85
B 4 5 34.59 + 8.37"
C A 5 56.47 + 8.97"
D 4 5 79.28 + 6.69"
E 4 5 110.98 + 6.59"
HA4E, "P<0.05.

*£3 AL MMP-1 REZITER
Tab. 3 Gray value of MMP-1 in liver tissue

%5 % ELISA B3 MMP-1 RE it R
Tab. 5 Serum levels of MMP-1

A5 n TIMP-1 ¥ [(X+5), ng/mL]
A H 5 534 +0.82

B 4 5 6.73 £ 0.674

(O | 5 9.85 + 1.324°

D 4 5 19.69 + 1.784

E 4 5 30.07 + 1.324°

B. C. D, E4I[EILEL, 4P<0.05; SXIHE4 A 4L
B, *P<0.05.

%6 & ELISA & TIMP-1 RS R
Tab.6 Serum levels of TIMP-1

5l n MMP-1 JKE (X+s)
A H 5 227.6£21.52

B 4 5 206.8 + 18.284

c 4 5 159 + 22704

D 4 5 103 + 8.204

E 4 5 60 + 8.894"

B. C. D. E4a lb#, 2P<0.05; S5XFIE4H A 41t
B, *P<0.05.

% 4 TS TIMP-1 JK B Se 145 3
Tab. 4 Gray value of TIMP-1 in liver tissue

5l n TIMP-1 JKEE (Xxs)
A4 5 227.6 +21.52

B # 5 206.8 + 18.284

c 4 5 159 + 22,74

D 4 5 103 + 8.204*

E #H 5 60 + 8.894°

B. C. D, E4IILE, 4P<0.05; SXFHEL A 41
B, "P<0.05.

4l n MMP-1 %% [(X+s), ng/mlL]
A #H 5 5.71£0.78

B # 5 9.70 £ 1.164

(o | 5 2527 +0.824

D #H 5 37.21 +0.854

E #H 5 48.19 £0.504

5 AHILE, 4P<0.05.
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T MMP-1 J& TIMP-1 fIRIFRZER (R 1, % 2) &
AN AEEE A AU S R MMP-1
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SRS 22 ICGE T F R S, A S 2 HAR b 2%
SEAGHEY (P<0.05), w@&iux g Rey
A 2 i ) 1 JR BRPELE MMP-1 38 782 35k,
Bl S} (] (A ZEH , MMP—1 8 3635 A 32 i 48 22 A 1T EL
FoitaE X A TIMP-1 f938 356 T AR 2 — 4
IR, HFEEAEES HASGIE L (P<
0.05) . SR E A ELE, TIMP-1 1 L F#
P AR, PR TR IE S TIMP-1 /)
FKiEA R 2T MMP-1 [R5 ; £ H I LA
H, TIMP-1 BYXTHRZH 5 3 S2 i 4] R A 4832
B, XS MMP-1 A X, R S
TIMP-1 R IERT MMP-1, (HiX— i G 7F T35
HE—A .

FF I 40 fL A 32 7 (extracellular matrix, ECM)
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TIMP-1 4 g 5 7K B () ek e TG e TR S — A
TR#H (P<0.05) . 15 Iredale JP, Benyon RC
45 NFRSEVRIO- UL . MMP—1 764820 i) 4 FA M 32
Wil JHF £ A AL R B 3 sim v CEBH R Fe 1k 53
MK 53.8% . 66.7% . 762%) , HIRIESGH# I
TEEWZES (P>0.05), HEERT M,
BIFEEA TR i b iy A A= b R, MMP-1 A9 3R A
AT REA RN, FE A TIMP-1 5 MMP-1 fY
IREEMH )G R, TIMP-1 7R85 At i, H
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B B I 22 5, T IR 9 R A P 2 =
JFAM AR PSRRI R, AUER/R T TIMP-1 3R
KHE Z T MMP-1 (9315, 042K T TIMP-1 1
—EFLE I T MMP-1 (95535, 7EITLR4E1b iy
BN, B MMP-1 Fik G B A8k,
{HBEE LT e n AN B i, TIMP-1 Ri5 0] B3
5%, i MMP-1 AHXAR R, MMP-1/ TIMP-1 [ HUAE
Wb, MMP-1 2Z 2, 2B ECM B KETUH,
TR T L de b i & B2 5 28 5 g 125 X}
TIMP-1, MMP-1 By L5 0F 58 9 22 b — 3. M
MMP-1 Fl TIMP-1 35 (% TR BER UG, At f]
TEXT T IR e =5 O 5 W o ol R 2 R i 42
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ELISA 5% (85 . £ 6): MEHMH MMP-1
B4 FTH#Ea# (P<0.05) . I EY TIMP-1
R JER R —A LTS (P<0.05) . #E%%
T RMEERXT T\ ILF Ak 1 T AR S LR
M55 MMP-1 7K1 F2F 4k i A b v 122 5 — e
IR TR [IEH A MMP-1 KF (7.98 +

3.13) ng/mL. B#E (6.05+4.44) ng/mL], I+
TIMP-1 7KV 76 £F 4 Ak i 72 o 22— 4> o a3
[IE%# A TIMP-1 /KF (205.8 +33.66) ng/mL, f&
% (258.87 £77.73) ng/ml] . {HEASZIGSE G rp
MMP-1 F %A HB—AN5E B E TR, H
B —A BT a8 XS5 R s AT B
SRR RS, FEFdEfLRE AN GE, i st
EXFERIE (SD KR Fr S8

IAERXTF MMP-1, TIMP-1 5 /£ 4k Bens
B 5% ZR I T 1 SR A L. RSB A ST B T
28 MMP-1. TIMP-1 #fi g Xl 9 2 B A B D g
Ik 27 4 Ak 1 & s L 4L T R A B
R GRBE AN RS S EOREE MMP-1, TIMP-1 1Y
ik, M MMP-1. TIMP-1 F&kEIA°F45, N
F O3 F T BRI, IR 78 BAS: 2 rp 2 SR
iz | MMP-1, TIMP-1 [R5 #, B &1 & B
. AE R I A I UG S W AR R AT MMP-1
TIMP-1 (ARG T fff FHF I A2 1B G (e B DR TR &F 4
IR, XTI RIS W . U5 W7 DL K s #
WITTHAREZE L. EAENEREY, Raee
IR LT At B MMP-1. TIMP-1 2535191l
Fak, BT LUG AT 4R 67 A MR HS B

(5% 3L k]

[1] KUZUCU,AKIN. Parasitic diseases of the respiratory tract
[J]. Current opinion in Pulmonary Medicine, 2006, 12
(3):212 -221.

[2] VIJAYAN V K. Parasitic lung infections [J]. Current
Opinion in pulmonary Medicine,2009,15(3):274 - 282.

(3] fpng.  rp R 2T A AN I B AR A etk [ ).
[ Fh R 2 {E B4R, 2004, 11(6):555 - 557.

(4] 3T, FHA. RN 4R TCF— 1 AITIMP-1
PERFLE AW RE LT ] SEBIH R, 2009, 24 (10)
2 039 -2 040.

[5] HEPBOKER K H,PEHLE B,STEINMETZ C,t al. Tissue
inhibitors of metalloproteinases in liver and serumfplasma in
chronic active hepatitis C and HCV induced cirrhosis[ J .
Atogastroenterology ,2000,47(33):812 — 818.

(6] BRE, By, TIMPsSHFE4Efk[]]. B m
R4 ,2002, 11(3):200 - 202.

(7] H&,™#H™. MMPs-TIMPs 5P H R [1]. LN
RHAMBLZ4 5 ,2005,11(8):574 — 576.

(8] FLud, X4 /. MMPs/TIMPs 5 FIEEER [T I PRIFAH
iz, 2001,17(4):195 - 197.

[9] KINOSHITA T,SATO H,OKADA A,et al. TIMP—2 pro—

motes activation of progelatinase A by mem brane—type 1

(FHESS 40 1)



