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ABSTRACT

The Clinical study included individuals (m23ales and females aged

25-75y) with cardiovascular disease. The activity of Lecithin: cholesterol
acyl transferase (LCAT) and glutathione peroxidase(GPx) was estimated,
in addition to the level of apolipoprotein Al (apo Al), apolipoprotein
B100 (apoB100), total cholesterol (TC), triglyceride (TG), high density
lipoprotein-cholesterol (HDL-c), low density lipoprotein-cholesterol
(LDL-c), glutathione (GSH), peroxy nitrate (PN), malondialdehyde
(MDA), glucose and certain elements (Zn, Cu, Mg and Co) in blood
serum. The results showed that there was a significant decrease in the
activity of LCAT and GPx, and the level of apoAl, HDL-c, GSH, Zn and
Mg. on the other hand, it was shown that there was a significant increase
in the level of apoB100, TC, TG, LDL-c, PN, Glu, Cu and Co but on

Introduction

Cardiovascular diseases (CVD) in the present century
will pose a major challenge in public health, both in
industrialized societies and in developing countries.
There is therefore an urgent need to find effective
preventive and curative strategies to change this fact
because of its serious economic and human
consequences[1]. The main cause of cardiovascular
disease is atherosclerosis. The direct cause of the
disease is the nature and level of blood lipids that
cause the arterial wall to thicken. It loses its elasticity
as a result of the accumulation and aggregation of
these fats in the endothelial cells of the wall. Calcium
is often deposited with the fatty substances,
producing calcified plaques. [2,3]. Since the 1940s,
researchers have found that the imbalance in the
metabolism or transfusion of blood cholesterol has a
significant effect on the bloodstream disease
[4,5].Studies also indicate that the amount and nature
of food has a clear effect on the level of blood
cholesterol, as saturated fatty acids, working to raise
the level of cholesterol. While polyunsaturated fatty
acids, reduce cholesterol levels, and monoclonal fatty
acids did not have a statistically significant effect on
cholesterol[6,7]Low density lipoprotiens (LDL) are
the main carriers of cholesterol in the blood. This is
the direct cause of cardiovascular disease [8,9]. These
particles are oxidized in various free radicals. LDL
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unsignificant change in the level of MDA for both male and females.

Oxidation (OX-LDL) can easily penetrate the
surfaces of phagocytic cells because it does not
require special receptors. This pathway penetrates
into the cells, helping to form what is known as the
foam cells, which helps in the accumulation of
cholesterol in the wall of blood vessels [10,11]. In
contrast, the high level of cholesterol in high density
lipoprotein cholesterol (HDL-C) is associated with a
lower risk of these diseases, and may be due to the
role of these particles in the reverse transport of
cholesterol, any they the transfer of various tissues of
the body To the liver[12]. One of the effective ways
to reduce the risk of cardiovascular disease is to
reduce the level of cholesterol, especially the free
oxidized cholesterol[13].Free cholesterol is converted
to cholesterol ester by lecithin: Lecithin: cholesterol
acyl transferase(LCAT) Which stimulates the transfer
of a basal group of lecithin to cholesterol, this process
speeds up the process of forming HDL particles [14].
LCAT is primarily created in the liver and is created
in small amounts in both testes and stellar cells in the
brain [15]. Although the role of LCAT in the reverse
transfer of cholesterol, there are risk factors that may
interfere with and affect the protective LCAT role
and These factors include heredity [16] and age [17]
and the nature of sex [18], since women are less
likely to be infected at childbearing age[19]. Alcohol
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abuse[20] smoking [21]and the nature of food [22]
are low-calorie and rich in fish and vegetables
Cardiovascular disease.

Materials and methods

The chemicals used in this study are equipped with
international companies: Sigma, Fluka and Aldrich.
The standard kit are prepared by the French company
Biolabo for measuring Glucose, total cholesterol,
triglycerides, (TG) and high-density lipoprotein
cholesterol (HDL-C). Clutathione peroxidase has
been analyzed by the French company Szakits. For
apoB100, apo Al, it has been measured using several
analyzes from RayBio. The samples were divided
into two groups, a control group containing 100
samples of blood for healthy people aged 25-75 years
for both sexes, divided into 23 females, 76 males.The
group of patients included 100 blood samples of
people with cardiovascular disease ranging in age
from 25-75 years for both sexes. These included 45
females and 55 males. The activity of lecithin-
cholesterol Acyl transferase (LCAT) in the serum
using Manabe and his group (1976) [23]. The apo Al
Enzyme-linked immunoassay and the protein fraction
apo B100 is also estimated in Enzyme-Linked
Immunoassay using several Elisa Kits[24,25], Based
on the method used by Pistorius and Axelrod (1973)
[26], zinc, copper, magnesium and cobalt were
estimated in serum after dilution using an atomic
absorption  spectrophotometer, The activity of
Clutathione Pyroxidase (GPX) was estimated using
the Kkit[27]. The total cholesterol level [28], the level
of high-density lipoprotein cholesterol in the serum
was measured by enzymatic method using the
kit[29],The concentration of LDL cholesterol and
LDL was calculated according to

LDL-Cholesterol (Conc.)=Conc. of Total Cholesterol
- Conc. HDL-C [30]

The level of glucose in the serum was estimated
enzymatically using the kit[28]. In addition, the GSH
level was assessed in serum using the method used by
Sedlak and Lindsay (1986) [31]. The level of peroxy
nitrite was estimated using the method used by
Vanuffelen and his group (1998) [32]. The level of
Malondialdehyde (MDA) was also assessed in the
serum[33]

Results and discussion

The results in table (1) and table (2) showed a
significant decrease in the level of LCAT in serum
cardiovascular and both sexes. These results suggest
that these conditions may be related to a reduction in
the level of the LCAT enzyme responsible for
transferring the basal group from lecithin to
cholesterol and converting it into cholesterol ester in
high density lipoprotein (HDL-C) particles. This is
consistent with the findings of Manabe and his group
(1987) [23] as well as Ossoli and his group 2016[34].
The low level of the LCAT enzyme is an indicator of
the low level of HDL-C, which plays an important
role in preventing or reducing the possibility of
cardiovascular disease. In the last decade, there has
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been much interest in strategies to raise the level of
HDL-C to prevent this lesion [35,36]. The results
shown in Table 1 and table 2 Showed a significant
decrease in the level of apoAl-associated protein (at
the probability level P<0.01) in serum cardiovascular
and cardiovascular patients for males and females (at
the probability level P<0.001). ApoAl is created in
the liver and in the endothelial cells of the intestines
and is mainly present in HDL particles and its blood
level is inversely proportional to the risk of
cardiovascular disease[37,38], which explains its low
level of patients This study was addressed. Estimation
of the level of apoAl in the blood is considered as a
more important indicator than HDL-C in assessing
the risk of cardiovascular disease[39]. The estimated
level of the associated protein (apoB100) B100 in the
serum of patients with vascular disease was found to
be significantly higher At the probability level(
P<0.01, P<0.001) at the male and female levels
respectively, as shown in Table 1 and Table 2, this
result is consistent with what Ooi and his group
(2017) [40] and Ogedegbe (2002)[39] Plasma
apoB100 is directly related to the risk of
cardiovascular disease. Apo B is an essential
component of LDL It is responsible for binding these
particles to their receptors, then transferring the
cholesterol to different tissue cells, and apoB level
reflects the amount of LDL particles in the blood.
Increasing the level of apoB100 is directly related to
increased risk of cardiovascular disease [37]. On the
other hand, females show a higher level of apo Al
than males, and vice versa for apoB100[39]. The
results shown in Table (1) and Table (2) indicate that
the total cholesterol level in serum cardiovascular
patients increased significantly (P<0.001) for both
males and females. This may be due to free radicals
due to low activity of peroxidase enzymes . These
roots lead to the formation of oxy sterol, which in
turn inhibits the effectiveness of LDL receptors in the
liver and then increases their levels and levels of
cholesterol in the blood[41]. The reason for the moral
rise in cholesterol may be due to the nature of
nutrition, Food that contains high saturated fat
content with low content of essential unsaturated fatty
acids leads to elevated cholesterol. The basic
unsaturated fatty acids inhibit the enzyme hydroxyl
methyl  glutaryl-CoA  reductase  (HMG-CoA
reductase), the structured enzyme for building
cholesterol [42]. The results shown in Table (1) and
Table( 2) show a rise significant in triglyceride at
(P<0.013) in male and vascular serum at (P<0.008)
for females. Elevation in the level may be due to
increased activity of L-enzyme or reduced activity of
lipoprotein lipase Removal of triglycerides from
cylomicrone or lipoprotein particles[4,42] The results
shown in Table (1) and Table(2) indicate that the
level of HDL cholesterol in the serum for
cardiovascular patients Was significantly reduced
(P<0.001) for both sexes. This may be attributed to
the low activity of lipoprotein lipase, which acts to
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transfer VLDL components to HDL and inhibition of
Lecithin: LCAT cholesterol, which is necessary for
the construction of HDL[43] Decrease in the
production of early HDL particles from liver and
small intestine cells [44]. The results shown in Table
(1) and Table (2) showed a significant increase in
serum and low density lipoprotein lipase in vascular
serum and both sexes at the probability level
(P00.001). The increase in LDL-C may be due to a
decrease in the potential for LDL-C to be removed
from the thrombocytopenic cells or liver cells or due
to a defect in the apoB100 synthesis on the surface of
the LDL particle or its receptors on the surface of
hepatocytes and phagocytes[45,46]. As shown in
Tables (1) and (2), the activity of Clutathione
Peroxidase was significantly reduced (P <0.01) in
serum cardiovascular patients for both males and
females, and Clutathione Pyroxidase is an important
enzyme that contributes to the removal of free radical
Which are usually associated with vascular disease
due to high oxidative stress and this affects the
effectiveness of the enzyme that reduces these
negative effects [47,48]. The high oxidative stress
and the low activity of clutathione peroxidase is
attributable to Ench The level of the nuclear factor
erythroid 2-related factor 2 (Nrf2), which is
responsible for regulating the cloning of genes
responsible for the synthesis of protein-based
antioxidants, scavenger receptors, and ATP- binding
cassett transporters, the Nrf2 factor is directly related
to controlling the levels of components that
contribute to the process of oxidation and reduction in
the body, including Clutathione Peroxidase. The
incidence of atherosclerosis or vascular disease in
general is associated with lower level of the factor
Nrf2 and then lead to a decrease in the level of
protein components that contribute to the reactions of
oxidation and reduction, including the enzyme
Clutathione peroxidase [40,49]. The results shown in
Table (1) and Table (2) indicate a significant decrease
(P<0.01) In the level of clutathione in the serum of
patients with vascular disease for both sexes and the
reason may be due to the condition of oxidative stress
usually associated with vascular disease. In the case
of oxidative stress, free radicals such as ROS
(Reactive Oxygen Species), which are usually
produced as by-products of oxidative metabolic
processes, are enhanced by various environmental
factors such as UV radiation, ionic radiation,
pollutants and heavy metals[50,51] GSH, along with
other antioxidants, works to remove free radicals by
reducing these roots, which in turn is oxidized to
GSSG. This process leads to lower serum levels of
patients suffering from oxidative stress [52]. Peroxy
nitrite is one of the high-effective free radicals that
have been associated with vascular disease [53]. This
is in line with what was reached in this study as
shown in Table (1) and Table (2) (P<0.001) of peroxy
nitrite in the serum of patients with vascular disease,
male or female. Because of the low activity of
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antioxidant enzymes that act to remove free radicals
from blood vessel patients such as Clutathione
Peroxidase (as mentioned in a previous paragraph),
this condition makes this and other free radicals more
available than normal [54]. The level of serum
malondialdehyde reflects the level of lipid peroxides
produced by the oxidation of unsaturated fatty acids
and is often associated with vascular disease [55].
The results indicated in Table (1) indicate that there
was non a significant increase in (P = 0.46) in the
serum of male patients, while the results in Table (2)
showed that there was a significant increase (P<0.05)
in female serum The patients. The high level of
malondialdenyde may be due to increased
peroxidation of fat due to reduced antioxidants in
cardiovascular patients, especially clutathione and
clutathione peroxidase [56]. Malondialdehyde is one
of the products of lipid oxidation and lipid
oxidation .The process of peroxidate fat is effective in
tissues rich in unsaturated fatty acids. In this process,
unsaturated fatty acids are analyzed through a series
of free radicals reactions to form lipid hydro peroxide
[57].The results shown in Table (1) and Table (2)
indicate a significant increase (P<0.001) in the serum
glucose level of patients with cardiovascular disease
for both sexes. This may be due to the case of
oxidative stress which leads to an increase in active
oxygen [58]. The human body contains 2-3 grams of
zinc, and is found mainly in skeletal muscle (about
57% of the body) ), Bone (about 29%) and a small
percentage of the heart (about 0.4%) and plasma
blood (about 0.1%) [59], and zinc deficiency in the
body has serious consequences such as delayed
growth, anemia, dysfunction in the nervous system
and cardiovascular disease[60]. This is consistent
with the level of zinc in vascular patient (P<0.001)
low in its level as shown in Table (1) and Table (2).
This may be due to oxidative stress which leads to
damage to the endothelial cells of the blood vessels
and disturbance In the process of NO formation and
NF-KB factor and low-density lipoprotein oxidation.
The presence of zinc in its normal level helps to
prevent these events because of its effectiveness as an
anti-oxidant and anti-inflammatory function that
make it structured to prevent atherosclerosis and
deficiency is a key factor in the incidence of infection
[61,62]. The results shown in Table (1) and Table (2)
show a significant increase (P<0.001) in the serum
copper level of vascular patients of both sexes. This
result is consistent with Chowdhury and his group
2018[63] that copper helps increase the risk of
vascular disease by promoting the LDL oxidation
process, which in turn contributes to atherosclerosis,
that is, its low level is positive towards the prevention
of this injury. Overall, the high level of copper Has a
harmful role in promoting and increasing the
condition of oxidative stress by increasing the
number of active oxygen in the case of free and not
associated with protein or otherwise, as in this case
has the ability to produce free radicals and the middle
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of the process of lipid peroxidation [64,65]. Results
of serum magnesium level showed a significant
decrease (P<0.01) in both male and female levels as
shown in Table (1) and Table (2). This is in line with
what Cunha and his group 2018 [66] have pointed out
that the magnesium level is inversely proportional to
the risk of cardiovascular disease in various forms.
The low level of this metal promotes oxidative stress.
Magnesium deficiency also leads to calcification in
soft tissues such as heart, liver and muscle. This
deficiency leads to kidney damage because this
deficiency helps in depositing apatite crystals in the
Henley helix and renal tubules. Magnesium was
found to improve circulatory function in patients with
vascular disease [67]. The results shown in Table (1)

TJPS

and Table (2) showed a significant increase (P<0.01)
in serum cobalt Cardiovascular patients studied by
both sexes. This corresponds to the fact of the linear
relationship between cobalt level and the risk of
vascular disease, which helps precipitate calcium and
then thickens the inner walls of the arteries [68]. The
effect of high cobalt level in the body simulates the
effect of hypoxia. This condition is diagnosed by
increasing the reactive sp oxygen species (ROS),
which leads to a decrease in the level of antioxidants,
especially clutathione, as well as low antioxidant
enzymes such as clutathione peroxidase, catalase and
superoxide dismutase. These conditionspromote
vascular disease [69,70].

Table 1:comparison of the level of activity of the LCAT Enzyme with some biochemical variables between
male cardiovascular patients(mean+SD)

Parameters Patients/55 Control/76 P
Lecithin-cholesterol acyl transferase (U/ml)x10° | 240.35+1.98.78 | 402.46+170.60 | 0.001
Apo Al (ng/ml) 1.68+0.18 2.74+0.16 0.01
ApoB100 (ng/ml) 103.28 + 335.48 | 61.43+224.35 | 0.01
Total cholesterol (mmol/l) 6.10+2.16 3.97+0.95 0.001
Triglyceride (mmol/l) 1.96+0.81 1.51+0.69 0.013
HDL-C (mmol/l) 0.81+0.31 1.62+0.76 0.001
LDL-C (mmol/l) 5.13+1.90 3.24+1.68 0.001
Glutathion peroxidase (U/I) 1.24+0.17 1.91+0.48 0.001
Glutathion (Mmol/l) 1.56+0.83 2.63+1.16 0.01
Peroxy nitrate (Mmol/l) 53.18+25.87 25.25+16.14 | 0.001
Malondialdehyde (Mmol/l) 1.80+0.12 1.77+0.11 0.46
Glucose (mmol/l) 7.61+3.50 4.41+0.98 0.001
Zn (Mg/100ml) 64.94+19.45 83.0+9.14 0.001
Cu (Mg/100ml) 117.70£40.41 97.74+16.21 | 0.001
Mg (mg/100ml) 1.42+0.13 2.34+0.86 0.01
Co (Mg/l) 0.34+0.02 0.22+0.01 0.01

Table 2:comparison of the level of activity of the LCAT Enzyme with some biochemical variables between

female cardiovascular patients (mean+SD)

Parameters Patients/45 Control/23 P
Lecithin-cholesterol acyl transferase (U/ml)x10° | 162.13 + 243.94 | 403.02+162.42 | 0.001
Apo Al (ng/ml) 1.63+0.14 0.32 +£3.38 0.001
ApoB100 (ng/ml) 332.50+194.97 | 210.46+54.56 | 0.001
Total cholesterol (mmol/l) 6.23+2.39 4.19+0.55 0.001
Triglyceride (mmol/l) 2.05+1.0 1.53+0.71 0.008
HDL-C (mmol/l) 0.75+0.26 1.46+0.59 0.001
LDL-C (mmol/l) 5.25+1.62 3.36+1.46 0.001
Glutathion peroxidase (U/l) 1.27+0.16 1.65+0.27 0.01
Glutathion (Mmol/l) 1.50+0.65 2.93+1.47 0.01
Peroxy nitrate (Mmol/l) 53.43+22.34 28.66+15.25 | 0.001
Malondialdehyde (Mmol/l) 2.73+1.03 1.52+0.21 0.05
Glucose (mmol/l) 8.10+2.44 5.32+0.82 0.001
Zn (Mg/100ml) 59.78+16.15 80.39+8.49 | 0.001
Cu (Mg/100ml) 131.29+17.86 08.22+37.26 | 0.001
Mg (mg/100ml) 1.4240.74 2.19+0.14 0.01
Co (Mg/) 0.36+0.03 0.2240.01 0.012
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