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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. 

Keywords: Apoptosis; Vascular smooth muscle cell; Angiotensin- converting enzyme- inhibitory peptides 

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 

Lipid therapy, also known as fat therapy or therapeutic lipovenous 
injections, is a controversial medical procedure that involves the 
injection and expulsion of fats and lipids to enhance cognitive 
and memory function, according to proponents. Important fatty 
acids, such as linoleic acid (LA), an omega-6 fatty acid, and alpha-
linoleic acid (ALA), an omega-3 fatty acid, are present in intralipid 
and other healthy lipid emulsions. The emulsion is used as part of 
intravenous nutrition for people who are unable to consume food 
through their mouths. 

Experimental models of extreme cardio toxicity caused by 
intravenous overdoses of local anesthetic drugs including 
bupivacaine react well to lipid emulsions. They've helped people 
who haven't responded to traditional resuscitation approaches. 
They've also been used off-label to treat overdoses caused by other 
fat-soluble drugs. Intralipid is being researched as a possible cardio 
protective agent, primarily as a treatment for ischemic reperfusion 
injury. Although it is important to restore myocardial blood flow 
rapidly in order to save the ischemic heart, it also has the potential 
to cause damage due to oxidative stress and calcium overload. 
Calcium overload and increased reactive oxygen species with 
reperfusion open the mitochondrial permeability transition pore 
(mPTP), allowing hydrogen ions to migrate from the mitochondrial 
matrix into the cytosol. The hydrogen flux causes mitochondrial 
swelling and outer membrane rupture by disrupting the membrane 
potential and the release of pro-apoptotic factors.

In vivo rat models, intralipid given five minutes before reperfusion 
delays the opening of mPTP, making it a possible cardio protective 
agent. Researchers discovered that the cardio protective aspect 
of Intralipid is triggered by the accumulation of acylcarnitine 
in the mitochondria and includes inhibition of the electron 
transport chain, as well as an increase in ROS output during early 
reperfusion and activation of the reperfusion injury salvage kinase 
pathway. The accumulation of acylcarnitines in mitochondria 
inhibits the electron transport chain at complex IV, resulting in 
protective reactive oxygen species (ROS). The effects of ROS are 
both "location" and "time" sensitive, which means that both factors 
can eventually decide whether ROS are beneficial or harmful.

The created ROS, which are produced from electrons leaking from 
the mitochondria's electron transport chain, act directly on mPTP 
to prevent it from opening. ROS then stimulate signalling pathways 
in the mitochondria, causing mPTP opening to decrease and 
defence to be mediated. The Danger pathway is activated by ROS, 
which increases the phosphorylation of other pathways including 
phosphatidylinositol 3-kinase/Akt and extracellular-regulated 
kinase (ERK), which are both present in mitochondrial pools. 
Glycogen synthase kinase-3 beta (GSK-3) function is altered when 
the Akt and ERK pathways converge. Akt and ERK phosphorylate 
GSK-3, which inactivates the enzyme and prevents mPTP from 
opening. The mechanism by which GSK-3 prevents the mPTP from 
opening is unknown.
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