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Abstract

This research aimed to assess the correlation between parameters lipids in male and female
hypertension patients, and compare with control healthy persons, the study was done retrospectively for
investigations conducted in governmental hospitals and private laboratories in the city of Babylon. The
verbal accord was gained from all study applicants. This study intricate 235 human participants in total,
ages ranging from 20 to 80. One hundred male and female volunteers with normotension were chosen
as the control group out of the 235 subjects. Group 2 consisted of the remaining individuals, both male
and female, who were classified as hypertensive. The results revealed a major optimistic association
between LDL and HDL in the male group also optimistic connection was revealed between them in the
female group, also results showed a positive correlation between LDL and HDL in hypertension of
female groups, and the results revealed a significant increase (p<0.01) of LDL in female compare with
the male in both patient and healthy groups, but no significant differences (p>0.01) between male and
female in both patient and control in the level of HDL.
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Introduction

It has been determined that hypertensive, distinct as a blood burden equal to or larger than
140/90 mmHg ™M, is the maximum prevalent circulatory illness [ and the primary reason for
disease and death in both advanced and emergent states. It has also been identified as one of
the top ten reported causes of death, with hypertensive complications accounting for
approximately 4% of these deaths. When the diastolic plasma pressure is less than 80 mm Hg
and the systolic blood pressure is less than 120 mm Hg, blood pressure is considered optimal.
Chronic hypertension, or elevated arterial blood pressure, is a widespread health issue with
ongoing global increase in the incidence. Because essential hypertension typically goes
undiagnosed and asymptomatic, it has been aptly dubbed the silent killer. Uncontrolled
hypertension has the potential to harm every organ in the body . The most prevalent risk
factors for coronary artery disease (CAD) are dyslipidemia and hypertension 1,

Equally a significant danger influence for cardiac disease, arterial hypertension ranks third in
terms of disability and is single of the foremost reasons for death 1. The co-administration of
anti-hypertension and lipid-lowering medicines is frequently suitable due to the fact that
increased pressure of blood frequently co-exists with dyslipidemia, and is another risk factor
for cardiovascular disease. According to current research, there may not be a significant
difference in the lipid profiles that hospital laboratories routinely report between patients
with cardiovascular disease and healthy individuals. According to recent research, evaluating
the different lipoproteins' subtractions or subpopulations is probably going to be much more
important [,

It is well known that the particles that comprise high-concentration lipoprotein (HDL) and
low-density lipoprotein (LDL) are heterogeneous, with the size and density of the particles
determining the subfractions.

LDL subdivisions have been divided hooked on seven subfractions (LDL 1-7) [l based on
gel electrophoresis. There are at least 10 subfractions of HDL (HDL 1-10; while the most
modern approaches permit the distinction. The different degrees of bioactivity exhibited by
LDL and HDL particles are also linked to their heterogeneity.
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Large LDL particles, or LDL subfractions 1 and 2, have
only been linked to a moderate risk of CVD, while LDL
subfractions that are small dense LDL (sdLDL) (LDL 3-7)
raise the risk by up to four times . The therapeutically
favorable benefits of HDL cholesterol have generally been
linked to the subfraction of bigger HDL particles (HDL 2)
(]

However, there are still many conflicting findings about this
matter. On the other hand, the HDL 3 subfraction and the
majority of other subpopulations of smaller HDL particles
may have an undesired atherogenic effect without reducing
inflammation %I, The biological differences that have been
reported are probably caused by the fact that small dense
HDL particles (sdLDLs; subpopulations 3-7) have an easier
time passing through vascular walls, oxidize, and have a
decreased affinity for the LDL receptor. However,
apolipoproteins (Apo) Al and All are largely absent from
small dense HDL particles, which makes them less efficient
in the reverse transport of cholesterol from peripheral tissues
to the liver. Additionally, these particles may catabolize
more quickly and lose their endothelium-protective
properties.

A number of processes could be responsible for the
structural and functional alterations in HDL and LDL. As an
atherosclerotic CVD frequently coexists with inflammation
and oxidative stress, these factors appear to be especially
significant (11,

In addition to hypertension, an imbalance favoring one
atherogenic subfraction of HDL or LDL may play a role in
the development of obesity, metabolic syndrome, insulin
resistance, and eventually diabetes mellitus. Evaluation of
the lipid profile in normotensive persons would enable early
targeted pharmacological intervention in vulnerable patients
if dyslipidemia is directly associated with the onset of
hypertension [*2,

High blood pressure and cholesterol have a close
relationship on many levels, as high blood pressure often
occurs due to cholesterol, and their high, individually, is a
risk factor that increases the chance of heart disease, and the
presence of these two factors together at the same time
doubles this risk, even if cholesterol and pressure levels are
relatively slightly high because the presence of both causes
damage to blood vessels and weakens the heart muscle
faster (231,

When blood cholesterol levels rise, cholesterol particles
begin to accumulate on the walls of blood vessels and
arteries, causing them to narrow and obstruct their blood
flow 14, With the passage of time and the accumulation of
cholesterol more and more, the arteries narrow more, and
the blood vessels become narrow and stiff, which makes it
difficult for the blood to pass normally, which puts an effort
on the heart by the need to increase its effort to pump blood

Cholesterol Esterase

Cholesterol Esters + H,0
—one

Peroxidase

Cholesterol + Fatty Acids Cholesterol + O,

https://www.biochemjournal.com

with greater force to ensure that the necessary oxygen and
food reach the rest of the body’s organs. And with the effort
on the heart, and the continuous rise in cholesterol levels,
the pressure on the walls of the blood vessels increases, and
high blood pressure ends up 3. Hence the importance of
continuous pressure monitoring for all those who suffer
from high cholesterol. Both high blood pressure and
cholesterol pose a threat to the arteries and veins, as not
controlling each of them leads to damage and destruction of
the arteries, and weakens the heart muscle. With the passage
of time, it is difficult for the blood vessels to withstand the
pressure placed on them, which causes damage to their
tissues, and the formation of what is known as weak points
on the walls [161. On the other hand, with the blood flow in
these blood vessels that have become weak, cholesterol
takes advantage of the weak points and their homes in the
vessels to accumulate more and more.

Events are still going on in an endless loop, as high pressure
leads to cholesterol deposition on the vessel walls, and
cholesterol deposition leads to narrowing and hardening of
the arteries, which makes high pressure worse 1, In turn,
the heart tries to cope with the narrowing of the vessels and
works harder to pump blood, which puts extra pressure on
the heart muscle and eventually weakens it. The
complications of high blood pressure and cholesterol are not
limited to heart and artery diseases only, as both may cause
problems in vision, kidneys, and the brain, so it is important
to control the concentration of cholesterol and monitor
pressure by committing to taking medications and
conducting the necessary periodic examinations €1,

Materials and Methods

Specimens collection

This study was done retrospectively for investigations
conducted in governmental hospitals and private
laboratories in the city of Babylon and its suburbs. Verbal
consent was received from all study participants. This study
included a total of 235 human participants, with ages
ranging from 20 to 80. One hundred male and female
volunteers with normotension were selected as the control
group from the 235 subjects. Group 2 consisted of the
remaining individuals, both male and female, who were
classified as hypertensive. After a 12-hour fast, five
milliliters of venous blood were drawn and placed into
EDTA bottles between the hours of 8:00 and 10:00 AM.
The device used for sample analysis is the Mindray BS-230.

Determination of lipids profile

Measurement of Total Cholesterol (TC) in Serum

The following reactions demonstrate the enzymatic
approach used to assess cholesterol concentration:

Cholester Oloxidase

H,0, + Cholest—4 —en—3

H,0, + Phenol + PAP ——— 4 H,0 + Quinonimine (Pink)

Table 1 shows the reagents used for the measurement of total cholesterol in serum.
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Table 1: Reagents of measurement of total cholesterol in serum

The Reagents The Composition Concentration

Preservative 5 mmol/L

The buffer Reagent Phos_phate buffer 100 mmol/L

Sodium chloride 2.3 mmol/L

Chloro-4-phenol 5.0 mmol/L
Peroxidase 1200 1U/L
Cholesterol oxidase 100 1U/L

The enzyme Reagent 2 Polyethylene glycol 6000 167 pmol/L
Cholesterol esterase 170 IU/L

Phenol aminophenazone (PAP) 0.25 mmol/L

The standard Reagent 3 Cholesterol 200 mg/dL or 5.17 mmol/L

To create the working reagent, the contents of vial reagent 2
(Enzymes) were added to vial reagent 1 (Buffer) and swirled
gently for two to five minutes, or until the contents were
completely dissolved. The procedure for the determination
of serum total cholesterol is illustrated in Table 2.

Table 2: Procedure of estimation of serum total cholesterol

The Reagents The Blank| The Standard | The Sample
The Reagent 1mL 1mL 1mL
Deionized water (DW) | 0.01mL - -
Std. - 0.01mL -
The Sample - - 0.01mL

After mixing the tubes, they were allowed to stand at 37 °C
for five minutes. The absorbance was then estimated at 500

nm in comparison to a blank. The coloration remained
consistent for one hour. The following formula was utilized
to determine the TC concentration:

Sample Absorbance
Cholesterol (mmol/L) = Standard Absorbance 5.17

Measurement of high and
cholesterol in serum
Magnesium chloride and phosphotungstic acid precipitated
HDL and LDL. After centrifugation, HDL and LDL were
extracted from the supernatant, which was subsequently
measured using the total cholesterol reagent. The Reagents
of determination of serum HDL-LDL cholesterol as seen in
Table 3.

low-density lipoprotein

Table 3: Reagents of determination of serum HDL-LDL cholesterol

The Reagents

The Precipitant Reagent 1

The Composition Concentration
Magnesium chloride pH 6.2 490 mmol/L
Phosphotungstic acid 13.9 mmol/L

The Standard Reagent 2

Cholesterol

100 mg/dl or 2.58 mmol/L

The steps below are the process for estimating HDL and

LDL

1. Plain tubes were filled with 0.5 mL of samples (serum).

2. A volume of 50uL precipitant was added.

3. After thoroughly mixing the tubes, they were let to
remain at room temperature for ten minutes.

4. Centrifuge for 15 minutes at 2000 xg. Measuring the
cholesterol content of the supernatant was the next
stage.

The procedure for the estimation of serum HDL-LDL
cholesterol is illustrated in Table 4.

Table 4: Procedure of determination of serum HDL-LDL cholesterol

The Reagents The Blank The Standard The Sample
Reagent 1ml 1ml 1ml
Distilled water 0.025 ml - -
The Standard - 0.025 mL -
Supernatant - - 0.025 ml

After mixing the tubes, they were kept at 37°C for five
minutes. The absorbance was measured at 500 nm in
comparison to the blank. The hue remained constant for one
hour. The HDL concentration was determined using the
following formula:

Sample Absorbance
HDL — Cholesterol (mmol/L) = Standard Absorbance * 2.58

(Standard concentration = 2.58 mmol/L)

Estimation of Triglycerides (T.G.) in Serum

Triglyceride level was estimated by the enzymatic method
by the Trinder reaction's fundamental approach, as
demonstrated by the following reactions, and the Fossati
method:

Lipase
Triglycerides —— Free fatty acids + Glycerol

Glycerol Kinase

Glycerol + ATP «————— Glycerol — 3 — phosphate
+ ADP

Glycerol-3—phosphate oxidase

Glycerol =3 —-P + 0,

Dihydroxacetone —p + H,0,

Peroxidase

4 — Chlorophenol + H,0, + Phenol aminophenazone ———— Quinonimine (Pink) + H,0,
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The concentration of TGs in the sample is directly
correlated with the absorbance of the colored complex

https://www.biochemjournal.com

(quinonimine). The usage of the reagents is indicated in
Table 5.

Table 5: Reagents for the determination of triglycerides in serum.

The Reagents Composition Concentration
Magnesium chloride 9.8 mmol/L
The Buffer Reagent 1 PIPES 100 mmol/L
Chloro-4-phenol Preservative 3.5 mmol/L
Glycerol kinase 660 1U/L
The Enzyme Reagent 2 Lipase 1000 1U/L
Glycerol-3-p-oxidase 3000 1U/L
Peroxidase 1700 1U/L
Phenol aminophenazone adenosine 0.5 mmol/L
Triphosphate 1.3 mmol/L
Standard Reagent 3 Glycerol equivalent to TGs 200 mg/dl or 2.28 mmol/L

The contents of vial reagent 2 (enzymes) were added to vial
reagent 1 (buffer) to create the work reagent. The mixture
was then gently swirled until it was completely dissolved,
which took around two minutes.

Statistical analysis

With SPSS software, the statistical analysis was carried out.
The study's results are reported as the meanzstandard
deviation (SD). Using the student's t-test, the statistical

significance of the difference between the various groups
was ascertained; a p-value of less than 0.05 and less than
0.01 is deemed significant.

Results and Discussion

The findings showed a strong positive relationship between
HDL and LDL in the male group as shown in Figure 1, and
also positive correlation was revealed in the female group as
shown in Figure 2.

LDL *x HDL
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Fig 1: Correlation between LDL and HDL in hypertension male (Patient group)
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Fig 2: Correlation between LDL and HDL in hypertension females (Patient group)

Our results may indicate a connection between these
parameters in both males and females, as several conditions
are influenced by both genetic and environmental factors.

There are many cardiovascular risk factors, such as
metabolic syndrome (MetS), which is primarily associated
with patients who have hypertension. The metabolic
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syndrome, which includes visceral obesity, dyslipidemia,
hyperglycemia, and hypertension, has emerged as one of the
world's biggest public health concerns 19, Also, the result

https://www.biochemjournal.com

showed a positive correlation between LDL and HDL in
hypertension of female groups as shown in Figures 3, and 4.
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Fig 3: Correlation between LDL and HDL in hypertension of male control group
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Fig 4: Correlation between LDL and HDL in hypertension of female control group

That may refer to the accumulation of lipid profile in blood
vessels and lead to a decreased diameter, which is already
associated with hypertension, and increase in women
because of variation of blood volume during menstruation,
Fluctuations in lipoprotein cholesterol levels during the
menstrual cycle are linked to changes in reproductive
hormone levels. It is common for TC and LDL-C to peak in
the follicular phase and to decrease in the luteal phase.
During the late follicular and periovulatory stages, HDL-C
is often at its maximum. These results suggest that when
assessing lipoprotein cholesterol levels in women of
reproductive age, the menstrual cycle phase should be
considered 21,

The results revealed a significant increase (p<0.01) of LDL
in females compared with males in both patient
(hypertensive) and control groups, but no significant
differences (p>0.01) between males and females in both
patient (hypertensive) and control in the level of HDL, as
shown in Tables 7 and 8.

Table 7: Comparison between males and females in low-density
lipoprotein in patient group.

Groups Male Female SIG| P value
Parameters
LDL 100.5+30.66 112.25+39.74 |0.08 0.01*
HDL 41.44+11.4 47.66+12.53 |0.21|

* Significant differences between male and female patient groups

Table 8: comparison between male and female in low density
lipoprotein in control group

Groups Male female SIG| P value
Parameters
LDL 119.21+22.4 137.31+39.53 |0.04 0.01*
HDL 39.66+4.72 44.166+13.64 |0.37|

*Significant differences between male and female of control
groups

Our results may refer to negative effect of LDL in healthy of
female hypertensive because changed volume blood during
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menstrual cycle and association of this parameter with
decrease and increase blood vessels diameters, clinical study
showed high levels of LDL cholesterol raise the risk for
heart disease and stroke, Studies on the connection and
underlying mechanism  between dyslipidemia and
hypertension are proliferating. In addition to sharing internal
contributing variables and metabolic abnormalities,
dyslipidemia and hypertension also affect one another
through a variety of methods. First, dyslipidemia raises
blood pressure and destroys the vascular endothelium [,
The most likely connection between hypertension and
hyperlipidemia is vascular endothelial function. Vascular
endothelial function has a major role in controlling arterial
contractility. Abnormal lipids may indirectly impact arterial
elasticity by disrupting vascular endothelial control,
ultimately leading to hypertension [?2. Second, through
altering receptor function and cell membrane structure,
dyslipidemia raises blood pressure. Research has
demonstrated that patients with hypertension have a variety
of aberrant ion transport patterns in their cell membranes,
leading experts to believe that hypertension is a cell
membrane disease 21,

Conclusion

1. There is a highly significant correlation between two
types of lipids in healthy individuals, making it
essential to include these tests in every comprehensive
health survey.

2. All types of lipids in lipid profile parameters are
significantly associated with cardiovascular disease.

3. The levels of lipid profile parameters in males are
generally lower than those in females.

Recommendations

1. Examine the problem at the tissue level more broadly.

2. Expanding the side of the studies in terms of genetics
and linking susceptibility to blood pressure in terms of
genetics.

3. Studying the effect of some sports practices on
preventing blood pressure and its impact on lipid
profile.

4. Study of participants between female and male patients
during specific age groups.

Ethical approval

Before any medical procedures can begin, ethical
committees, patients, and their supporters must all provide
their approval. Furthermore, before sample collection, all
participants were informed about the research and gave their
consent for both the study and the publication of the results.
The human study received approval from the Review Board
of Al-Qasim Green University in Babylon Province, Iraq.

Conflict of Interest
The authors disclose no conflicts of interest.

References

1. Chalmers JO, MacMahon S, Mancia G, Whitworth J,
Beilin L, Hansson L, et al. 1999 World Health
Organization-International Society of Hypertension
Guidelines for the management of hypertension. Clin
Exp Hypertens. 1999;21(5-6):1009-1060.

10.

11.

12.

13.

14.

15.

16.

17.

~ 1106~

https://www.biochemjournal.com

Norman M, Johansson C. Studies of some measures to
reduce road dust emissions from paved roads in
Scandinavia. Atmos Environ. 2006;40(32):6154-6164.
Sesso HD, Buring JE, Chown MJ, Ridker PM, Gaziano
JM. A prospective study of plasma lipid levels and
hypertension in  women. Arch Intern Med.
2005;165(20):2420-2427.

Banach M, Aronow WS. Blood pressure j-curve:
current concepts. Curr Hypertens Rep. 2012;14:556-66.
Han SH, Quon MJ, Kim JA, Koh KK. Adiponectin and
cardiovascular disease: response to therapeutic
interventions. J Am Coll Cardiol. 2007;49(5):531-538.
Liu X, Tan JP, Schroder J, Aberkane A, Ouyang JF,
Mohenska M, et al. Modelling human blastocysts by
reprogramming fibroblasts into iBlastoids. Nature.
2021;591(7851):627-632.

Keeley JP, Catherine AV, Haley MK, Riley W, Colleen
S, Chris AT, et al. Dyadic reports of weight control
practices, sedentary behaviors, and family functioning
and communication between adult weight management
patients and their children. Obes Sci Pract.
2021;7(3):326-334.

Chen S, Cheng W. Relationship between lipid profiles
and hypertension: a cross-sectional study of 62,957
Chinese adult males. Front Public Health. 2022;10.
Garcia-Pavia P, Rapezzi C, Adler Y, Arad M, Basso C,
Brucato A, et al. Diagnosis and treatment of cardiac
amyloidosis: a position statement of the European
Society of Cardiology Working Group on Myocardial
and Pericardial Diseases. Eur J Heart Fail.
2021;23(4):512-526.

Cao YX, Zhang HW, Jin JL, Liu HH, Zhang Y, Zhang
M, et al. Lipoprotein (a) and cardiovascular outcomes
in patients with previous myocardial infarction: a
prospective  cohort study. Thromb  Haemost.
2021;121(9):1161-1168.

Zhang YZ, Wang L, Zhang JJ, et al. Vascular peroxide
1 promotes ox-LDL-induced programmed necrosis in
endothelial cells through a mechanism involving B-
catenin signaling. Atherosclerosis. 2018;274:128-138.
Qi YX, Han Y, Jiang ZL. Mechanobiology and vascular
remodeling: from membrane to nucleus. Adv Exp Med
Biol. 2018;1097:69-82.

Odden MC, Tager IB, Gansevoort RT, Bakker SJ, Fried
LF, Newman AB, et al. Hypertension and low HDL
cholesterol were associated with reduced Kkidney
function across the age spectrum: a collaborative study.
Ann Epidemiol. 2013;23(3):106-111.

Oravec S, Dostal E, Dukat A, Gavornik P, Kucera M,
Gruber K. HDL subfractions analysis: a new laboratory
diagnostic assay for patients with cardiovascular
diseases and dyslipoproteinemia. Neuro Endocrinol
Lett. 2011;32:502-5009.

Otocka-Kmiecik A, Mikhailidis DP, Nicholls SJ,
Davidson M, Rysz J, Banach M. Dysfunctional HDL.: a
novel important diagnostic and therapeutic target in
cardiovascular disease? Prog Lipid Res.
2012;51(4):314-324.

Paynter NP, Sesso HD, Conen D, Otvos JD, Mora S.
Lipoprotein subclass abnormalities and incident
hypertension in initially healthy women. Clin Chem.
2011;57(8):1178-1187.

Seeman TE, Singer BH, Rowe JW, Horwitz RI,
McEwen BS. Price of adaptation-allostatic load and its


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com

health consequences: MacArthur studies of successful
aging. Arch Intern Med. 1997;157(19):2259-2268.

18. Tamasawa N, Matsui J, Ogawa Y, Gotoh T, Hinata T,
Murakami H, et al. Effect of doxazosin on the size of
LDL particle in the type 2 diabetic patients with
hypertension. J Diabetes Complications.
2000;14(3):135-139.

19. Mumford SL, Dasharathy S, Pollack AZ. Variations in
lipid levels according to menstrual cycle phase: clinical
implications. Clin Lipidol. 2011;6(2):225-234.

20. Wu H, Yu Z, Huang Q. Characteristics of serum lipid
levels in patients with hypertension: a hospital-based
retrospective  descriptive  study. BMJ  Open.
2022;12(6):e054682.

21. Kosmas CE, Sourlas A, Mallarkey G, Silverio D, Ynoa
DY, Montan PD, et al. Therapeutic management of
hyperlipoproteinemia (a). Drugs Context. 2019;8.

22. Myhre PL, Vaduganathan M, Claggett B, Packer M,
Desai AS, Rouleau JL, et al. B-type natriuretic peptide
during treatment with sacubitril/valsartan: the
PARADIGM-HF trial. J Am Coll Cardiol.
2019;73(11):1264-1272.

23. Fares H, DiNicolantonio JJ, O'Keefe JH, Lavie CJ.
Amlodipine in hypertension: a first-line agent with
efficacy for improving blood pressure and patient
outcomes. Open Heart. 2016;3(2):e000473.

~ 1107~


https://www.biochemjournal.com/

