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Abstract

Background: The most affected public illness around the world in both industrialized and unindustrialized countries is chronic coronary 
syndrome (CCS). In a medical context, the measurement of lipid profile in the blood is considered as one of the most common 
diagnostic techniques. In addition, there is a correlation between increased level of cathepsin k (CatK) and CCS, and thus cathepsin is 
considered a useful biomarker for CCS. Objective: For the assessment of CatK, triglyceride (TG), cholesterol, low density lipoprotein 
(LDL), very-low-density lipoprotein (VLDL), and high density lipoprotein (HDL) level and to examine the probable relation of 
them with CCS in Babylon province. Materials and Methods: CatK, TG, cholesterol, LDL, VLDL, and HDL were estimated in 100 
subjects; 50 patients with CCS and 50 healthy subjects participated in this study. Patients and control groups with an age ranged above 
40 years. The CatK level was assessed by sandwich-ELISA technique whereas the level of TG, cholesterol, and HDL was assessed in 
serum by enzymatic colorimetric method. Also, cholesterol-LDL was measured by using Friedewald equation. Results: Serum level of 
CatK displayed a significant increase in CCS patients (P ≤ 0.01) compared with control group, whereas serum cholesterol-HDL level 
significantly decreased (P = 0.001). Also serum levels of cholesterol and cholesterol-LDL a significant increase (P ≤ 0.001), (P = 0.00) 
compared with control group. In contrast, the current study observed non-significant change in serum TG and VLDL (P = 0.45), 
(P = 0.71) respectively in CCS patients. Conclusion: Circulating CatK is a good biomarker for CCS disorders and that higher levels of 
CatK and lipid profile are closely related to the presence of CCS among CCS patients.
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Introduction
One of the most common cardiovascular disorders 
impacting people worldwide is coronary artery disease 
(CAD). Lifestyle, environmental variables, and genetic 
factors all increase the chance of getting cardiovascular 
disease. It is the biggest cause of death in both industrialized 
and underdeveloped countries, according to research.[1,2] 
Chronic coronary syndrome (CCS) is a phrase used to 
describe CAD as having a chronic, progressive course that 
can be changed, stabilized, or improved with medication, 
lifestyle changes, and coronary revascularization. It has 
been used to replace the phrase “stable CAD,” which was 
previously used.[3]

Cathepsin K (CatK), one of the most powerful mammalian 
collagenases, was initially discovered in macrophages. 
Cysteinyl cathepsins have been demonstrated to locate in 
lysosomes and endosomes and to work there to breakdown 

undesirable intracellular or endocytosed proteins. The 
ability of these vascular cells and macrophages to release 
CatK, which breaks down type I collagen and elastin, is 
consistent with these biochemical data. CatK deficiency 
has been found to lessen diet-induced atherosclerotic 
lesion formation. These findings revealed a link 
between catK levels and cardiovascular disease based 
on atherosclerosis.[4] Recent studies have shown that the 
cardiovascular cells and inflammatory cells produce the 
most significant and abundant protease, cysteinyl CatK, 
and that this has consequences for atherosclerosis-related 
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cardiovascular illness. Animals and humans with injury-
related neointimal lesions and atherosclerotic plaques had 
higher CatK protein levels than normal.[5]

In a medical context the measurement of lipid profile 
in the blood is considered as one of the most common 
diagnostic techniques.[6]

All cells in the body are capable of producing cholesterol, 
and the rate-limiting step is catalyzed by the enzyme 
3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) reductase. 
When bound to statins, HMG-CoA reductase is inactivated, 
and transcription is decreased when intracellular 
cholesterol levels are high. Being a crucial component of 
cell membranes, cholesterol serves as a raw material for the 
production of bile acids and steroid hormones.[7]

Lipoproteins carry cholesterol in blood plasma because of its 
hydrophobicity. As previously indicated, an important risk 
factor and cause of cardiovascular disease is the increased 
serum high density lipoprotein (LDL) cholesterol.[8]

Coronary heart disease (CHD) and high density lipoprotein 
(HDL) cholesterol have the opposite relationships,[9] Despite 
the fact that it has never been demonstrated, increasing 
HDL reduces the risk of cardiovascular disease in people.[10]

A group of glycerol and three fatty acids are listed in the 
carbon hydroxyl groups of glycerol to form a triglyceride 
(TG). Each TG may comprise three different fatty acids or 
a blend of different fatty acids.[11]

Very-low-density lipoprotein (VLDL) and chylomicrons, 
respectively, carry TGs from the liver and integuments 
to the peripheral tissues, where they are used to supply 
energy to the tissues.[12]

Because TGs do not accumulate in foam cells, the 
association of plasma TGs and Atherosclerotic 
Cardiovascular Disease these may be due to the remaining 
lipoproteins. The residues can accumulate in the arterials 
lining, where it can be ingested by macrophages, promoting 
the formation of foam cells, and ultimately, the formation 
of a fatty line that leads to the development of plaque.[13,14]

In accordance with anti-atherosclerotic properties such 
reverse cholesterol transport and lipid homeostasis, high 
density lipoprotein has been demonstrated to guard 
against atherosclerosis and other vascular disorders.[15]

In this study, we aimed to review the recent discoveries on 
the association between CatK and lipid profile with CCS.

Materials and Methods

Study design
Case–control study is the design of this revision.

Patients and control
This revision study comprised 100 subjects. 50 patients 
with CCS participated in this study. The complete history 

from all patients was recorded, which include: age, body 
mass index, gender, family history, and smoking behaviors.

The second group comprises 50 apparently healthy 
persons (control group).

Patients with pregnancy, concomitant acute or chronic 
inflammatory disorders and patients with malignancy 
were excluded from the revision.

Patients and control groups were aged above 40 years. For 
the statistical analysis, SPSS version 20.0 was used. All 
the results as mean ± SD, with significant effect recorded 
when P values less than 0.05.

1.	 Determination of serum CatK concentration.
Enzyme-linked immunosorbent assay is what this kit 
is for (ELISA). Human CTSK antibody (Elabscience 
Company, Wuhan, China) has been pre-coated on the 
plate. The sample’s CTSK is introduced, and it binds to 
the antibodies that have been coated on the wells. Human 
CTSK antibody that has been biotinylated is then added, 
and it binds to CTSK in the sample. The biotinylated 
CTSK antibody is then bound by the addition of 
streptavidin-HRP. After incubation, a washing process 
removes any unbound streptavidin-HRP. The amount of 
Human CTSK is then correlated with the development 
of color in the substrate solution. By adding an acidic 
stop solution, the process is stopped, and absorbance is 
measured at 450 nm.
2.	 Total cholesterol concentration in serum were measured 

by enzymatic colorimetric method.
3.	 TG was measured by Fossati and Prencipe method 

related with Trinder reaction.
4.	 HDL-cholesterol was measured by magnesium chloride 

and phosphotungestic acid act on precipitating HDL, 
chylomicron and VLDL were extracted from the 
samples. Total cholesterol reagent was used to test the 
HDL-cholesterol that was found in the supernatant 
after centrifugation.

5.	 LDL-cholesterol was measured by using the Friedewald 
equation as follows.

LDL (mmol/L)=T. -HDL

-VLDL

cholesterol cholesterol cholesterol

choolesterol

Triglyceride
2.22











Ethical approval
Based on the ethical standards laid out in the Helsinki 
Declaration, this study was approved. Before a sample was 
taken, it was done with the patients’ verbal and analytical 
consent. According to document number 4, a local ethics 
committee evaluated and approved the study protocol, 
subject information, and consent form on July 6, 2022 to 
obtain this approval.
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Results
The study consisted of 100 adults designated into two 
groups:

1.	 Adults having CCS (n = 50)
2.	 Adults as control group (n = 50)

Age
The discrepancy in age (as mean) showed no significant 
different among control and CCSs, demonstrated in 
Table 1, as shown in Figure 2.

Body mass index
The mean ± standard deviation (SD) of body mass index 
(BMI) for control and group CCS were 28.0 ± 3.8 and 
28.9 ± 3.0, respectively. The result of the study has shown 
significant difference in BMI in patients and control group 
(P > 0.09), as shown in Table 1, as shown in Figure 3.

Gender
Among fifty patients with CCS who contributed to 
this study, there were 28 men and 22 women, and this 
represents 56% and 44% of patients, respectively, as shown 
in Figure 4.

Table 2 and Figure 1 show increased concentration of CatK 
in CCS patients compared with the control (P value < 0.01)  
with significant mean differences between them.

In contrast, the current study observed non-significant 
change of TG, VLDL (P value ≤ 0.45), (P value ≤ 0.71), in 
CCS patients while increase concentrations of cholesterol, 
LDL in CCS patients compared with the control (P value 
< 0.001), (P value ≤ 0.00) with significant mean differences 
between them, as in Table 2.

Discussion
The onset of CCS may be influenced by a number of 
variables, such as age or sex, family history, smoking, 
obesity, diabetes, and changes in lifestyle.[16,17]Table 1: The general characteristics of patients and controls 

according to study

Study variables Patients (N = 50)  
Mean ± SD 

Controls (N = 50)  
Mean ± SD 

P 
value 

Age (years) 55.43 ± 5.17 53.13 ± 5.09 0.00

BMI (kg/m2) 28.9 ± 3.0 28.0 ± 3.8 0.09

Figure 1: Standard curve of CatK

Figure  2: The mean differences of age according to study group 
(P < 0.001*)

Figure  3: The mean differences of BMI according to study group 
(P < 0.001*)

Figure 4: The distribution of gender in study group
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As shown in Table 2, there was significant difference in level 
of CatK and CCS prevalence between patients and control 
groups. The patients group displayed increase level CatK 
compare with control group. This study provides evidence 
that elevated levels of circulating CatK are independently 
associated with the prevalence of CAD after adjusting for 
conventional CAD risk factors including diabetes-related 
factors, blood pressure, dyslipidemia and BMI, excess 
inflammation is strongly associated with an increased risk 
of cardiovascular disease.[18]

Estimation of total cholesterol (TC) [Table 2] showed 
that results of the present study the mean value of TC 
was significantly in male patients and female patients 
groups (P-value ≤ 0.001) and SD of the patient’s group 
(4.4 ± 0.55), SD of the control group (3.5 ± 0.80).

In our study of a group of patients with CAD, we have 
seen a significant increase in the incidence of CAD in 
people over 40 years of age due to increased lipid profile 
including cholesterol.[19]

Estimation of  TG [Table 2] showed that results of  the 
present study the mean value of  TG was no significantly 
in male patients and female patients groups and 
(P-value ≤ 0.45).

In this study it was observed that the mean of TGs during 
fasting is normal in patients with CAD than the control 
group, which may be due to the healthy lifestyle or they 
have taken drugs.[20]

Estimation of HDL-C [Table 2] showed that the results 
of the present study the mean value of HDL-C was 
significantly in male patients and female patients groups 
(P-value ≤ 0.00) and SD of the patient’s group (0.90 ± 0.16) 
SD of control group (1.20 ± 0.23), decreased in the mean 
of HDL-C level in patient groups.

Our results provide evidence that HDL-C patients with 
low HDL-C still have a significant risk of CHD.[21]

Estimation of LDL-C [Table 2] showed that the results 
of the present study the mean value of LDL-C was 
significantly in male patients and female patients groups 
(P-value ≤ 0.00) and SD of the patient’s group (2.66 ± 0.50) 
SD of control group (1.98 ± 0.67), increased the mean 
LDL-C level in patient groups.

The present data suggest that elevated serum LDL-C 
concentration is a marker of elevated CHD risk.[22]

Estimation of VLDL [Table 2] showed that the results 
of the present study the mean value of VLDL was no 
significantly in male patients and female patients groups 
(P-value = 0.71) and SD of patients group (0.63 ± 0.46) 
SD of the control group (0.59 ± 0.36), normal in the mean 
of VLDL level in patient groups.

VLDL is the precursor of LDL, that have low content of 
cholesterol, but also contains some TGs, and these are also 
risk factors for CVD.[23] High levels of VLDL cholesterol 
can be associated with an increased risk of CAD, but in 
some cases, VLDL levels may remain normal even in the 
presence of CCS, which may be due to healthy lifestyle.

Conclusion
Our results showed that circulating CatK is a good 
biomarker for CCS disorders and that higher levels of 
CatK and lipid profile are closely related to the presence 
of CCS among CCS patients in Babylon province.
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