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Sodium tanshinone IIA sulfonate prevents postoperative peritoneal adhesions in rats by

enhancing the activity of the peritoneal fibrinolytic system

LIN Si', QIN Fei', SONG Luyao', HOU Chugi’, HOU Lianbin’

'Nanfang Hospital, *School of Pharmaceutical Science, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To evaluate the effect of sodium tanshinone IIA sulfonate (STS) in preventing postoperative peritoneal
adhesions in rats and explore the mechanisms. Methods Sixty SD rats were randomized into 4 equal groups, including a blank
control group, adhesion model group, and high-, moderate-, and low-dose STS-treated groups, and were subjected to injuries
of the parietal peritoneum and cecum to induce peritoneal adhesions, followed by intraperitoneal administration of saline and
STS at the doses of 20, 10, and 5 mg/kg for 7 consecutive days, respectively. Another 15 untreated rats served as the blank
control group. The adhesion scores in each group were recorded after the treatments; the activity of tissue-type plasminogen
activator (tPA) in peritoneal lavage fluid was measured, tPA/PAI-1 protein ratio in the peritoneal tissue was determined by
ELISA, and the expressions of TGF-p1 and collagen I were detected by immunohistochemistry. The anastomotic healing model
was used to assess the impact of STS on wound healing. Results Intraperitoneal administration of STS effectively prevented
peritoneal adhesion without affecting anastomotic healing in the rats. Compared with the adhesion model group, the
STS-treated groups showed increased peritoneal lavage fluid tPA activity and tPA/PAI-1 ratio in the ischemic tissues with
lowered TGF-f1 and collagen I expressions in the ischemic tissues. Conclusion Intraperitoneal administration of STS can
prevent peritoneal adhesion and enhance local fibrinolysis in rats, and these effects may be mediated by TGF-f3 signaling
pathway.
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Tab.1 Grading of adhesions in rats according to the criteria of Nair et al

Grade  Score

Description

More than two bands between viscera or viscera to the abdominal wall, or whole of intestines forming a mass, with-

0 1 Complete absence of adhesions

1 2 Single band of adhesions between viscera or from one viscus to the abdominal wall

2 3 Two bands, either between viscera or from viscera to the abdominal wall

3 4 out being adherent to the abdominal wall

4 5 Viscera directly adherent to the abdominal wall, irrespective of number and extent of adhesive bands
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Tab.2 Intra-abdominal adhesion scores of the 4 groups (n=15)

Grade Score  HD STS MD STS LD STS Control
0 1 11 6 3 0

1 2 3 3 4 0

2 3 1 2 2 1

3 4 0 4 1 4

4 5 0 0 5 10
Mean 1.33* 2.21* 3.10* 4.60

Data are presented as means. *P<0.05 »s control; HD: High-dose
group; MD: Medium dose group; LD: Low-dose group.
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Fig.1 tPA activity in the peritoneal tissues at 7 days
after the operation. *P<0.05 vs control; “P<0.05 wvs
blank control.
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Fig.3 TGEF-f1 expression in the peritoneal tissues at 7 days after the operation (Immunohistochemistry). A: Blank group; B:
Control group; C: Low-dose group; D: Medium-dose group; E: High-dose group; F: Quantitative analysis of optic density
from 5 randomly selected fields. The results are presented as Mean+SD. *P<0.05 vs control; "P<0.05 vs blank.
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Fig.4 Col-1 expression in the peritoneal tissues at 7 days after the operation (Immunohistochemistry). A: Blank group; B:
Control group; C: Low-dose group; D: Medium-dose group; E: High-dose group; F: Quantitative assay of optic density
from 5 randomly selected fields (Mean+SD). *P<0.05 vs control; “P<0.05 vs blank.
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