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Original Article

ABSTRACT:
BACKGROUND AND OBJECTIVE: Previous studies suggest that 
there is a correlation in hyperhomocysteinemia and dyslipidemia 
which may lead to hypertension and atherosclerosis. However, 
there is limited data available regarding association of rising 
levels of homocysteine (Hcy) and lipid abnormalities. Two of the 
important factors considered to be involved in the pathogenesis 
of hypertension are homocysteine (Hcy) and (LDL-C) low density 
lipoprotein cholesterol. However, still there is controversy about 
the precise role of LDL-C and Hcy in subjects with hypertension. 
This study was planned to see correlation of homocysteine levels 
and low density lipoprotein levels in hypertensive females.  
MATERIAL AND METHODS: This was case-control observational 
study, conducted at Physiology Department, Alnoor Specialist 
Hospital in Makkah, Saudi Arabia over a period of two years from 
January 2017- January 2019. A total number of 42 female patients 
were enrolled. The subjects were divided into two groups. One 
group consisted of 22 hypertensive females (cases) and the other 
group (control) had 20 normotensive females. The two groups 
were matched for variables like age and gender. The blood sample 
of all the patients were collected and sent to pathology lab for 
determination of Hcy and LDL-C level. The data was analyzed to 
see the correlation between the plasma Hcy and LDL-C level. 
RESULTS:The plot of Hcy against LDL-C showed no significant 
linear correlation for normal healthy controls (R2: 0.0555; p-value 
>0.291) but highly significant linear correlation for subjects with 
hypertension (R2: 0.4366; p-value >0.0015). In hypertensive 
females group Hcy and LDL-C were having appreciable correlation 
as compared to control group. 
CONCLUSION: Increased Hcy level was positively correlated 
with LDL-C in hypertensive females. 
KEYWORDS: Homocysteine (Hcy), Hypertension, Low Density 
Lipoprotein Cholesterol (LDL-C), Hcy/LDL-C Association
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INTRODUCTION

Hypertension is one of the main contributors 
in cardiovascular disorders.1-5 There are 
variety of factors involved in the pathogen-

esis of hypertension.3,4Two of the important related 
factors are serum homocysteine (Hcy) and LDL-C. 
The patients with hypertension show rising trend in 
serum levels of homocysteine (Hcy)6-10 as well as 
LDL-C.11,12 However, there are studies showing no 
change in LDL-C in patients with hypertension13-

15 and Hcy in patients with hypertension without 
carotid plaques.16 Studies related to interaction 
and association of Hcy and LDL-C in patients with 
hypertension showed positive correlation6,16-19 

whereas no correlation was also investigated.20

Rising trend of Hcy levels was found in 
hypertension.6,8-10 It was also studied that a long-
term decrease in LDL cholesterol and blood pres-
sure reduces the life time risk of cardiovascular 
disorders.21Another study revealed a positive 
correlation between LDL-cholesterol and systolic 
blood pressure in patients with type 2-diabetes.11 
Another report showed that dietary approaches to 
stop hypertension (DASH) diet significantly reduced 
LDL cholesterol.12 Low or normal and increased lev-
els of LDL-cholesterol were found in two groups of 
subjects with new onset of arterial hypertension.13

However, it was revealed that there is no statisti-
cal effect of the modification of LDL-C on associa-
tion between blood pressure and cardiovascular 
disorders.14 Furthermore, a large cohort of patients 
with hypertension at increased risk of cardiovascu-
lar events without previous history of cardiovascular 
disease other than stroke did not show the influence 
of LDL-C on cardiovascular events.15

The role of Hcy and LDL-C in association re-
vealed that Hcy increases the cardiovascular risk 
with increased LDL-cholesterol.17 Prevalence of 
hyperhomocysteinemia was found associated with 
higher levels of LDL-C in patients with new-onset 
hypertension, and LDL-C was considered as an 
important modifier for changing the concentration 
of Hcy.19 Another study found the fasting levels of 
Hcy and LDL-C were associated with a considerably 
higher risk of juvenile hypertension.6

Patients with essential hypertension having both 
the TT genotype and the Hcy ≥ 10 μmol/L had 
higher level of hypercholesterolemia and low-
density lipoprotein cholesterol suggesting the role 
of Hcy as an important determinant of the incidence 
dyslipidemia.18 Plasma Hcy and LDL-C levels sig-
nificantly increased in hypertensive patients having 
carotid plaques than those patients without carotid 

plaques.16 Whereas no correlations were found 
between gene polymorphisms and homocysteine 
with serum levels of lipid profile in hypertensive 
patients.20

Inspite of all above mentioned studies about 
the role of Hcy and LDL-C in patients with hyper-
tension of various types, the precise involvement/ 
association of these factors is not clearly evident in 
view of controversial data. Hence, this study was 
conducted to clarify the interactive role of Hcy and 
LDL-C in subjects with/ without hypertension.
MATERIALS AND METHODS:

This was observational case control study, 
conducted at Department of Physiology, Alnoor 
Specialist Hospital in Makkah, Saudi Arabia over 
a period of two years from January 2017- January 
2019. A total number of 42 female patients were 
enrolled. Patients with diabetes, renal disease, 
anemia, stroke, hypothyroidism and previous his-
tory of myocardial infarction were excluded. The 
subjects were divided into two groups. One group 
consisted of 22 hypertensive females (cases = 
n:22) and the other group (control = n:20) had 
20 normotensive females. The two groups were 
matched for variables like age and gender. Age 
range was 50-55 years. The blood sample of all 
the patients were collected and sent to pathology 
lab for determination of Hcy and LDL-C level. The 
data was analyzed to see the correlation in the 
plasma Hcy and LDL-C level. 

The Hcy was determined using ELISA kit. Inter-
assay variations and intra-assay variations were 
respectively as < 12% and <10 %. The assay was 
performed by collecting samples and reagents. The 
sample was 50 μl with addition of 50 μl of detecting 
reagent. Incubation was done for one hour at a 
temperature of 37°C, aspirating and washing three 
times, addition of 100 μl of detection reagent with 
incubating half time than the previous and at same 
temperature, aspirating five times, then adding 90 
μl substrate-solution incubating for 20 minutes 
at 37°C and adding 50 μl stopping solution and 
then immediately reading was taken at 450 nm. 
The serum LDL-C was also calculated by using kit 
methods. Normal Hcy was taken as < 5 μmol/L 
and LDL-C was labeled as < 100 mg/dl.  

The data was entered using MS Excel. Less than 
0.05 p-value was considered significant. Statistical 
tests and analysis was carried out following stan-
dard statistical methods.22 Two-tailed (unpaired 
t-test) P value, confidence interval, value of t, and 
F crit, and F were determined and the r2 for linear 
regression lines was found. Spreadsheets (written 
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for Excel and workable with Calc program) were 
helpful for analyzing data. Y intercept, regression 
coefficient, the r2 value, degree of freedom df, the 
P value and Y estimator/ X estimator were obtained 
for comparison purpose. 
RESULTS:

The mean ± SEM values of LDL-C (mg/ dl) for 
normal healthy female controls and female patients 
with hypertension were respectively as 88.92 ± 
2.76 and 110.50 ± 2.24 that indicated extremely 
statistical significant change (t = 5.9989; df = 40; 
p value < 0.0001). After adjusting for gender there 
was significant correlation of Hcy and LDL-C levels 
in hypertensive females (r = 0.63). However there 
was no significant correlation of  Hcy and LDL-C 
levels in normotensive females (r = 0.01). 

Mean ± SEM values of Hcy (μmol/L) for normal 
healthy female controls and female patients with 
hypertension were respectively as 7.92 ±0.37 and 
8.93 ±0.45 that indicated not quite statistically 
significant change (t = 1.7461; df = 40; p value 

=0.0885).
Plot of Hcy against LDL-C for normal healthy 

female controls showed no significant linear cor-
relation (slope: 1.7434; intercept: 75.1191; R2: 
0.0555; p-value >0.291).  It is shown in Fig. 1.

However, the plot of Hcy against LDL-C for 
female patients with hypertension showed highly 
significant linear correlation (slope:3.3119; inter-
cept: 80.9283; R2: 0.4366;P-value >0.0015). It 
is shown in Fig 2.
DISCUSSION

Findings in the present study are important for 
understanding the role of serum Hcy and LDL-C in 
subjects with hypertension and the mechanism of 
the pathogenesis of hypertension for future studies. 
Present investigations of level of changes in Hcy 
and LDL-C in patients with hypertension are similar 
to several other studies 9,10,12and are different from 
others.13-15

Quite exciting information in the current report 
concerns to the comparison for the association of 
Hcy and LDL-C in female patients with hypertension 
versus normal healthy female controls. Significant 
linear correlation among Hcy and LDL-C in female 
subjects with hypertension is quite similar to find-
ings in other studies,16,18,19 though no correlation 
was also documented20 that contradict the present 
findings.

Correlation among serum Hcy and LDL-C in 
patients with hypertension found in current study is 
quite similar to most of the other studies but varied 
in the extent of significance in correlation.6,16-19 Ris-
ing trend in Hcy levels occurs in hypertension6,8,9and 
the mechanism whereby Hcy causes hypertension 
has been explained as due to the effect of Hcy 
producing imbalance between blood endothelin 
and nitric oxide concentrations or by increasing 
calcium ion levels in vascular smooth muscle cells 
resulting to increase in systolic blood pressure. 
The predictive nature of Hcy in the development of 
hypertension was evident in normotensive children 
of parents with hypertension showing elevated Hcy 
levels before development of hypertension.10

STUDY LIMITATIONS: 
The present study presents information for 

female patients but has no data for male patients 
having hypertension to be compared with female 
patients with hypertension. However, the merit of 
present study is that it is quite well controlled study 
for comparing the findings in female patients with 
hypertension against normal healthy age-matched 
controls. 
                                                 

Fig 1: Relationship of serum homocysteine 
and LDL-cholesterol in normal healthy 
control females

Fig 2: Relationship of serum homocysteine 
and LDL-cholesterol in female patients with 
hypertension
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