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Abbreviation

Name

Acetylcholine

ACh
a SMA Alpha smooth muscle actin
Angl Angiotensin -1
Ang2 Angiotensin- 2
ARBs Angiotensin reseptor blockers
ATl Angiotensin type 1
AT2 Angiotensin type 2
ACE Angiotensin-converting enzyme
ACElIs Angiotensin-converting enzyme inhibitors
BP Blood pressure
ChAT Choline acetyltransferase
CKD Chronic kidney disease
CTFG Connective tissue growth factor
DSS Dextran sodium sulfate
DRIs Direct renin inhibitors
EMSA Electrophoretic mobility shift assay
ECM Extracellular matrix
HIF-1a Hypoxia-inducible factor 1-alpha
IGF-I insulin-like growth factor
IFN-y Interferon gamma
IL-6 Interleukin-6
IEC intestinal epithelial cell
LPS Lipopolysaccharides
MMP Matrix metalloproteinase
MPO Myeloperoxidase
MI Myocardial infarction
NK1 Neurokinin-1
NEP Neutral endopeptidase
TNBS Nitrobenzene sulphonic acid
NF-«xB Nuclear Factor kappa-light-chain-enhancer of activated B cells
PEPT1 Peptide transporter 1
PAI-1 Plasminogen activator inhibitor-1
PRR Prorenin receptors
PGI2 Prostaglandin 12
RAS Renin angiotensin system
TIMP-1 Tissue inhibitors of metalloproteinases
tPA Tissue plasminogen activator
TGF-B1 Transforming growth factor betal
TNF-a Tumor necrosis factor alpha
uPA Urokinase plasminogen
VEGF Vascular endothelial growth factor
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Abstract
Background and aim: Postoperative adhesions are of the most serious clinical challenges.

Accordingly, the purpose of this study was to investigate the effect of enalapril as an angiotensin-
converting enzyme (ACE) inhibitor on postoperative adhesions by evaluating histological, gene
expression and biochemical factors.

Materials and methods: The present study was conducted on a rat model of intra-abdominal
adhesions, which were treated with enalapril for 8 days. After completing the treatment period and
sacrificing the animals, macroscopic examinations were performed for adhesion severity using Nair
and Leach criteria. The severity of inflammation and fibrosis in the tissues with cecum-abdominal
wall adhesions were evaluated by histopathological examinations using Haematoxylin & Eosin and
Trichrome staining protocols. The antioxidant markers including malondialdehyde (MDA),
superoxide dismutase (SOD), catalase (CAT) and total thiol (TT) were compared. Inflammatory
factors such as interleukin 6 (IL-6) and tumor necrosis factor alpha (TNF-a) and fibrotic factor such
as transforming growth factor - B (TGF - ) were also tested in injured tissues. In addition, the type
I and Il collagen gene expression was analyzed by real-time PCR technique.

Results: The results of this study showed that treatment with enalapril reduces the severity of
adhesions. Histological staining findings revealed a significant in the severity of inflammation and
fibrosis in the enalapril-treated group. The enalapril decreased MDA content and increased levels
of other antioxidant markers. It reduced IL-6, TNF-a and TGF-B levels and the expression of
collagen-related genes.

Conclusion: The enalapril can reduce postoperative adhesions and is recommended to prevent
postoperative adhesions due to its safety in candidates for surgery.
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