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Progress in Atherosclerosis and treatments
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Abstract. Atherosclerosis is a lethal disease due to the fact that it is basically asymptomatic and
acute. It is characterized by the formation of foam cells inside the patients’ arteries. The
formation of foam cells is highly related to the high blood concentration of LDL which is mainly
caused by the high volume of cholesterol intake. The people who are smoking, with high blood
pressure, diabetes, old age or sedative lifestyle are very much vulnerable to atherosclerosis.
Patients with contracted atherosclerosis often do not feel any discomfort until the condition is
serious, therefore, regular examinations are vital to reduce the casualty rate of the patient,
particularly for those people among the high-risk group. The most effective therapy for
atherosclerosis is through a surgeon, while some medicines can improve the symptoms of the
disease. However, atherosclerosis can rarely be reversed by drug treatment. Therefore, a healthy
lifestyle is very important for the people who contract or are vulnerable to atherosclerosis. This
includes low calories, low cholesterol diets and doing plenty of exercise.
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1. Introduction

Atherosclerosis is a notorious disease which occurs at inner layers at some major arteries [1]. It is not a
contemporary disease accompanied with modern civilization, instead, it was frequently reported in
paleopathology. The earliest evidence of atherosclerosis was made in 2003 by William A. Murphy et al
with the help of CT scan of a 5300-year-old mummy named Otzi, the Iceman. It reports that the
atherosclerotic lesions were spotted in the mummy’s aorta, and in the coronary, carotid as well as iliac
arteries, which proves that macrophage build up existed even in human early civilization [2]. Even
though with a very long history, atherosclerosis is still one of the most causes of death, disability and
hospitalization in contemporary society [3]. The high casualty rate of atherosclerotic diseases can be
mainly blamed on the hidden symptom of atherosclerosis; therefore, the patients are often not alarmed
until a significant blockage is formed inside the main conduit arteries [4]. Regarding this, an early
diagnosis and regular examination is crucial for the survival of the patients. And atherosclerosis is able
to be slow down or even stop atherosclerosis by the activities which are beneficial to get rid of the risk
factors, such as stopping smoking, healthy diets and maintaining an energetic lifestyle [5]. In general,
atherosclerosis is hardly reversed but certain medication and healthy lifestyle, including stopping
smoking, good diet and enough exercising are beneficial to stop atherosclerosis getting worse.
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2. Mechanism

The process of formation of artery blockage can be concluded to three stages, refer as lipid invasion,
oxidation, and modification, which follows with the inflammation at the damaged intima of the walls of
the arteries [6]. Our artery is made up of three major layers, named as the intima, media and the adventitia
from inside to outside. The innermost layer of the artery is the intima and it is made of endothelial cells.
This endothelial cell layer is semi porous. Under certain conditions, for instance, with the influence of
risk factors, this barrier becomes permeable to LDL and then some immune cells. This early risk
development can be found even in childhood and adolescence [7-9]. After some very small low density
lipoprotein LDL forces its way into the intima, it will immediately be oxidized due to the oxide
abundance environment inside our arteries as their main mission is transporting oxygen inside our body.
LDL. Early fibroatheroma occurs among the group of people in their teens and 20s [10,11], the
macrophage circulating inside the artery is attracted by the oxidised LDL and also enter the intima at
the location of the oxidised LDL, the macrophage will phagocytose the oxidised LDL and as it engulfs
more and more oxidised LDL, the macrophage is now full of lipids and they are known as foam cells.
HDL can usually keep the progression of foam cells under control in normal conditions, finally
macrophage plaque formation occurs in age groups over 55 years. During the stage of plaque
development, a yellow streak inside the arterial walls is built up and sometimes rupture [12,13], In a
condition where the HDL level is low, the form cell will keep getting bigger and bigger by keep
engulfing more oxidised LDL, eventually the oxidised LDL will poison and kill the foam cells. apoptosis.
The apoptosis of foam cells will trigger the recruitment of other white blood cells and the release of
inflammatory cytokines. Cytokines start to recruit and activate other inflammatory cells and promote
their retention inside the blockage, in consequence a vicious circle is created to push forward the
development of lesions inside the arterial walls.

3. Symptom

Atherosclerostic blockage is characterized as a yellow streak and foam cell debris on the artery wall. It
is visible by CT scan but the atherosclerosis is basically asymptomatic. Many people with
atherosclerosis don’t experience any symptoms, especially if their disease is mild. But when the buildup
inside the arteries reduces the enough blood flow reaching some organs, symptoms would arise and
could produce serious damage [14]. According to the clinic statistics, the macrophage plaque begins to
produce some obvious symptom when the artery is blocked by 70% or more [15]. And the symptoms
might be varied depending on the location of the blockage. It can be at the heart, brain, digestive system,
kidney, limb and so on, which depends on the restriction of blood flow on the specific pathway. The
symptom of chest pain, also named as Angina, is a very alarming signal that the flow to the heart is
restricted. The people with Angina symptoms should be hospitalized for medical or surgical treatment
because the reduction of blood supplies to the heart may cause permanent damage to cardiac muscles.
Though the symptoms of atherosclerosis are not obvious and painful, it is necessary to have a full
examination and receive proper treatments when people feel relevant symptoms or over certain age,
because macrophage blockage can be very lethal, particularly at the situation of plaque rupture which
refers to that the plaques can split open (rupture), exposing the material within to the bloodstream. This
material triggers blood clot formation. These blood clots can suddenly block all blood flow through the
artery, which is the main cause of a heart attack or stroke. Therefore, for those people with risk factors,
even though they do have any symptoms. should take regular examinations annually.

4. Trend of contraction of atherosclerosis

The peak of coronary heart disease mortality was seen in 1960s and then went downhill quickly
afterward. 3 According to a recent study, there appears to be a significant drop of mortality of
atherosclerosis in most high-income countries since the middle 20 century. It is likely because of
advances in medical diagnosis and treatment as well as awareness of healthy lifestyle in those developed
regions. On the basis of gender respect, compared with men, young women are less vulnerable to
atherosclerosis [ 16]. It might be contributed to the fact that more men are smoking and with higher blood
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pressure than women. Other than the sex, race differences also play a role on the risk of atherosclerosis.
It is reported that male blacks, Hispanics, and Asian-Pacific islanders have the higher stroke mortality
rates (adjusted for age) than Whites. It is noticeable that White and Black women often experience a
second stroke during the following 5 years after the first event [17].

5. Treatment

5.1. Surgical treatment

There are both surgical and medical treatments for atherosclerosis. Surgeon is a very important treatment
for atherosclerosis, particularly when the patients are in a very emergent condition, and the drugs cannot
help the release of symptoms of atherosclerosis. The surgical procedure can be the following ways:
arterial reconstruction to reconnect the pathways of blood flow back to or nearly back normal; an
operation to improve the efficiency the cardiac circulation; Symptom improvement, mainly refers to the
chest pain by limiting or removing the function of damage to cardiac tissues [18]. Among those
treatments, arterial reconstruction is the most important and effective way to cure atherosclerosis. This
surgical process aims to increase the blood supplies to the heart by physically dilating the narrowed
blood vessel. Sometimes a small mesh tube called a stent is placed in the artery to open up the blood
transporting channels. A stent is a mesh coil that is capable of holding its structure. During this treatment,
A guide wire is used with a flat balloon at the tip of the guide wire, the balloon is coated with a stent on
its surface. The guide wire will help the balloon with the stent to reach the destination which is the part
of the artery with lipid plaque formed. The balloon is then inflated to give structure to the stent to widen
narrow artery walls. And the guide wire will remove the balloon and the stent is left inside. Another way
to improve the blood circulation is to bypass the artery bypass surgeon, instead of opening up the blood
vessel, this means of treatment is to make a detour for the narrowed arteries. The blood therefore is able
to find the ways to supply to the main organs like heart, kidney. Finally, the most direct way is to remove
plaque buildup from the carotid arteries to restore the blocked or narrowed pathway inside the blood
vessel. In general, physical surgeons are very much effective and suitable in emergency situations.

5.2. Medication

Generally speaking, atherosclerostic blocks cannot be reversed through drug treatment, however, the
risks of getting atherosclerosis can be reduced by some main therapies. First of all, prevention is always
better than medication. This means a healthy lifestyle is vital for the treatment of atherosclerosis. To
remove the risk of the buildto -up in the arteries, patients should keep away from smoking and alcohol,
and reduce sugar and saturated fat intake. Apart from those risk control, doing proper regular exercise
is also very beneficial to prevent even reverse the disease. On the basis of minimizing the risks, there
are some medical treatments that are universally used in the clinic. For example, Antiplatelet drugs like
aspirin are widely used to reduce the risk of stroke and heart attack. But the use of antiplatelet drugs
always comes with another risk of hemorrhage [19], therefore, it can only be used with caution. Apart
from antiplatelets medication, some blood pressure mediators are also popular in the clinic, like Beta
blockers. On the one hand, Beta Blockers are able to lower the blood pressure which is the main cause
of atherosclerosis, on the other hand, it can also dilate the blood vessels. The expansion of arteries,
particularly for the Coronary Artery, are very much effective to prevent the symptom of Angina while
the Angina is the top killer caused by the atherosclerostic blockage. Nevertheless, the side effects of
blood pressure mediators are rather heavy and it has to be taken consistently. I tend to believe that the
most recommended treatment is by cholesterol lowering drug, for example, Statins. This therapy
produces the lowest side effects and focuses on removing the initial risk of atherosclerosis, cholesterol,
therefore, it becomes more and more popular in the therapy of atherosclerosis. Of course, there are still
some other drugs for the treatment of atherosclerosis, such as anti-oxidation agent, anti-inflammatory
drugs. In the clinic, more than one kind of treatment should be combined for the therapy. For instance,
the patient with diabetes at the same time must be treated with anti-diabetes medication.
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6. Conclusion

In conclusion, atherosclerosis is a very dangerous disease and without perfect medical treatment at
present. A very good and healthy lifestyle and efficient exercise is very crucial for the treatment. Besides,
some traditional herbs which are used in the heart-relative disease might give us direction on finding the
new medicines for Atherosclerosis.
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