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HEREIE: HR4EJRE AR matrix metalloproteinase, MMP; 4 8 ABEZH L MHIA T tissue inhibitor of matrix
metalloproteinase, TIMP
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Effects of tetramethylpyrazine in rats with unilateral ureteral obstruction renal fibrosis

Li Jian-zhi*, Yu Jiang-dong?, Liang Yu®, Liu Yu-ming?, Hu Li*, Yang Bo®*, Zhou Xiu-tian®

Abstract

BACKGROUND: Renal interstitial fibrosis is related to the imbalance between matrix metalloproteinase-2 and tissue
inhibitors of matrix metalloproteinase-2.

OBJECTIVE: To establish the unilateral ureteral obstruction renal fibrosis model and to observe the pathological changes
of renal interstitial and the expression of matrix metalloproteinase-2 and tissue inhibitor of matrix metalloproteinase-2 after
treated with tetramethylpyrazine.

METHODS: Twenty-four female Sprague Dawley rats were randomly divided into three groups: sham-operation group, model
group and tetramethylpyrazine group. The rats in the model group and tetramethylpyrazine group were performed with left
ureter ligation to establish the unilateral ureteral obstruction model. Rats in the tetramethylpyrazine group were performed with
intragastric administration at 1 day before surgery, 40 mg/(kged) once per day and lasted for 2 weeks. All rats were sacrificed at
14 days after surgery. The pathological changes of the obstruction renal tissues were examined by hematoxylin-eosin staining
and Masson staining. Immunohistochemistry and reverse transcription-polymerase chain reaction were applied to detect the
protein and mRNA expression of matrix metalloproteinase-2 and tissue inhibitors of matrix metalloproteinase-2.

RESULTS AND CONCLUSION: Tetramethylpyrazine could significantly reduce the expansion and contraction of the
tubular, the proliferation of renal interstitial fibrous tissue and inflammatory cell infiltration. Compared with sham-operation
group, the protein and mMRNA expression of matrix metalloproteinase-2 and tissue inhibitors of matrix metalloproteinase-2
was significantly increased in model group (P < 0.01). The protein and mRNA expression of matrix metalloproteinase-2
and tissue inhibitors of matrix metalloproteinase-2 in tetramethylpyrazine group was smaller than that in the model group
(P < 0.01). Tetramethylpyrazineon could relieve the renal intersitial fibrosis by decreasing expression of matrix
metalloproteinase-2 and tissue inhibitors of matrix metalloproteinase-2.
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Figure 1 Renal pathological changes indicated by
hematoxylin-eosin staining (x100 )
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c: Tetramethylpyrazine group

Figure 2 Renal pathological changes indicated by Masson
staining (x400)
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Table 1 Semiquantitative results of renal interstitial damage

index in all groups (Xts, n=8)
Group Damage index
Sham-operation 0.31+0.10

Model 6.78+0.25%
Tetramethylpyrazine 4.36+0.10™

%P < 0.01, vs. sham-operation group; P < 0.01, vs. model group

24 RFALFRMER T ARAREENE L
R A D EMMP-2, TIMP-281k, B /NERFIIE
() B4 B /> WMMP-2, TIMP-233% . R MMP-2.
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c: Tetramethylpyrazine group

Figure 3 Immunohistostaining of matrix metalloproteinase-2
of the renal tissues in all groups (x400)
K3 RHAKNMFHIULFGHEA 2 REHIUL R0
45 1(x400)

2 FAKBUE LR P R A N 2. ) AR 1 A2 2 ) I
T 2 IR o6 FEAA LR
Table 2 Integral absorbance value of matrix
metalloproteinase-2 and tissue inhibitor of matrix

metalloproteinase-2 in all groups (XS, n=8)
Group MMP-2 TIMP-2
Sham-operation 0.22+0.06" 0.27+0.09"
Model 0.460.10% 0.510.10%
Tetramethylpyrazine 0.36+0.07%" 0.38+0.08%

3P < 0.01, vs. sham operation group; °P < 0.01, vs. model group

c: Tetramethylpyrazine group

Figure 4 Immunohistostaining of tissue inhibitor of matrix
metalloproteinase-2 of the renal tissues in all groups

(x400)
K4 HAKXREAEREEAMALHIHIEF 2 G2l
b2 gL .45 B (x400)
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ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

25 REF-RoeBmEuER maeMNLER BFARY
MMP-2. TIMP-2 mRNA 25531k, S5ET- R4,
WAL FTEE BEHRP < 0.01); I WRALF L HH
L] (P < 0.01), (VT TA4L LS,
65:#3.

200 bp MMP-2 (150 bp)

500 bp B-actin (593 bp)

1: Sham-operation group; 2: Model group; 3: Tetramethylpyrazine
group; M: marker

Figure 5 mRNA expression of matrix metalloproteinase-2
(MMP-2) in all groups
K5 H4IREUIEFTE R 8 EEF 2 mRNA 1#RIE

200 bp TIMP-2 (214 bp)

500 bp B-actin (593 bp)

1: Sham-operation group; 2: Model group; 3: Tetramethylpyrazine
group; M: marker

Figure 6 mMRNA expression of tissue inhibitor of matrix
metalloproteinase-2 (TIMP-2) in all groups

K6 &4 KMEEEAMHIINHEIE T 2 mRNA 175k
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Table 3 mRNA expression of matrix metalloproteinase-2
(MMP-2) and tissue inhibitor of matrix
metalloproteinase-2 (TIMP-2) in all groups  (xts, n=8)

Group MMP-2 mRNA TIMP-2 mRNA
Sham-operation 0.45+0.05" 0.55+0.05"
Model 1.12+0.04° 1.05+0.04°
Tetramethylpyrazine 0.68+0.05% 0.85+0.03%

P < 0.01, vs. sham-operation group; °P < 0.01, vs. model group
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