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ABSTRACT
We observe the expression levels of apoptotic cells, Bcl-2/Bax and caspase-9 on abdominal aorta of spontaneously 
hypertensive rats (SHRs) to investigate impact and mechanisms of angiotensin converting enzyme inhibitory peptide 
LAP in apoptosis of vascular smooth muscle cell. A total of 20 male SHRs were studied to detect apoptotic cells and 
the expression of apoptosis-related proteins (Bcl-2, Bax, caspase-9). The index of apoptotic cells in LAP group was 
significantly lower compared to the control group. The expression of Bcl-2 in the LAP group was significantly higher 
than the control group. However, the levels of Bax and caspase-9 expression in the LAP group were significantly 
lower compared to the control group. The apoptosis index was negatively correlated with Bcl-2 and positively 
correlated with Bax/caspase-9. Similarly, the inflammation markers in LAP group were significantly lower than 
those in the control group. The expression of Ang II was significantly decreased after treating with LAP in the 
abdominal arteries. Angiotensin- converting- enzyme inhibition peptide LAP inhibited apoptosis of vascular smooth 
muscle cells through up-regulation of Bcl-2 and down-regulation of Bax and caspase-9 in SHRs. 
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INTRODUCTION

Essential hypertension is an important cause and risk factor of 
cardiovascular and cerebrovascular diseases. It can affect the 
structure and function of important organs and seriously impact 
human health. With the development of the studies related to 
cardiovascular diseases, vascular remodelling has recently been 
proposed to be one of the most important mechanisms. Vascular 
remodelling with adaptive changes of hemodynamic or humoral 
factors is the pathophysiological basis of complications of 
hypertension. The major pathological manifestations in vascular 
remodelling were imbalance between cell proliferation, apoptosis of 
vascular smooth muscle cells and deposition of extracellular matrix 
[1]. These are important pathological changes of hypertension, 
and results in a continued deterioration in the structural basis of 
hypertension. The vascular structure remodelling including the 
regression of vascular hypertrophy is now being considered as a key 
therapeutic target in an effort to reduce mortality and morbidity 
associated with high blood pressure [2]. The Renin-angiotensin 
system (RAS) is one of the important factors in causing vascular 
remodelling. Angiotensin II, a component of the renin-angiotensin-

aldosterone system, has been reported to be associated with the 
pathophysiology of vascular remodelling in hypertensive patients. 
Recently, several studies confirmed that a high level of Angiotensin 
II in local tissue would lead to an imbalance between apoptosis and 
proliferation of vascular smooth muscle cells, which may be one 
of the mechanisms of hypertensive vascular remodelling [3-5]. At 
present, many researchers have focused on the dietary prevention 
of development of hypertension. They have a particular interest in 
the biological activity of peptides and proteins derived from nature. 
ACE inhibitory peptides have been shown to inhibit ACE but they 
have small side effects. The ACE inhibitory peptide LAP which 
was purified Leu-Arg-Pro-Val-Ala-Ala from bovine lactoferrin (bLf) 
possesses several physiological functions. A previous study suggested 
that peptide LAP possesses antihypertensive activity and improves 
vascular remodelling [5]. But it is unclear if it really affects apoptosis 
of smooth muscle cells in the vascular remodelling process or not. 
The molecular mechanism associated with apoptosis of smooth 
muscle cells in the vascular remodelling process remains relatively 
unexplored. Therefore, the effects and molecular mechanisms of 
peptide LAP upon apoptosis in the vascular remodelling process 
were investigated in this study.
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EDITORIAL NOTE

A genetic disorder is a medical condition caused by one or more 
genetic defects. A chromosomal abnormality or a mutation in a 
single gene (monogenic) or several genes (polygenic) may cause 
it. While polygenic disorders are the most common, the term is 
most commonly used to refer to disorders that have a single genetic 
cause, such as a mutation in a gene or chromosome. The mutation 
may happen naturally before embryonic development, or it can be 
passed on from two parents who are carriers of a defective gene or 
from a parent who has the condition. It is often referred to as a 
hereditary condition when the genetic disorder is inherited by one 
or both parents. Some diseases have X-linked inheritance and are 
caused by a mutation on the X chromosome.

Just a small percentage of diseases are inherited from the Y 
chromosome or mitochondrial DNA. There are over 6,000 
identified genetic disorders, and new genetic disorders are described 
in the medical literature on a regular basis. There are over 600 
diseases that can be controlled. A recognized single-gene condition 
affects about 1 in 50 people, while a chromosomal disorder affects 
about 1 in 263 people. As a result of congenital genetic defects, 
about 65 percent of people have some kind of health issue. Because 
of the vast number of genetic disorders, one out of every twenty-one 
individuals is affected by a "rare" genetic disorder (usually defined 
as affecting less than 1 in 2,000 people). The majority of genetic 
disorders are uncommon in and of themselves. A chromosomal 
disorder is when a piece of chromosomal DNA is absent, extra, or 
abnormal.
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