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ABSTRACT

Background: Hypertension significantly increases the risk of cardiovascular disease, kidney failure, and stroke.
Hypertension is a multifaceted and has multifactorial causation. Hypertension can be caused by several factors
such as excessive salt or alcohol consumption, stress, age, and genetics, family history, obesity, and physical
condition. Objective of the study was evaluation of HSP-70, TNF-a and HS CRP levels and their relationship with
hypertensive Patients.

Materials & Methods: This study included 50 patients with hypertension and 40 individuals from a healthy control
group of 50 patients, 28 males and 22 females, aged between 40 and 70 years. They were compared with the
healthy group. The factors measured in these groups were, (HSP-70), (TNF-a), (HS CRP).

Result: The result of this study showed a significant difference when comparing the data of high blood pressure
patients with the group of healthy people. We noted that most of the tests were higher than the normal limit,
which included (HSP-70, CRP) in patients with high blood pressure. The P value was = (0.0001)

Conclusions: Immunological cells and inflammation are major contributors to hypertension, which is a risk factor
for cardiovascular disease. The results showed a significant difference (P value = < 0.0001) in HSP-70 and HS
CRP but there was no significant difference in TNF-alpha in patients of hypertension.

KEY WORDS: Hypertension; High sensitivity C reactive protein (HS CRP); heat shock protein 70(HSP-70); tumor
necrosis factor alpha (TNF-q).
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INTRODUCTION

One of the main risk factors for cardiovascular
disease, hypertension has grown to be a substantial
worldwide health burden.! Hypertension is defined
as having a blood pressure reading more than
140/90 mmHg, and it affects around 41.5% and
33.3% of men and women in England, respectively,
with the percentage rising sharply in those over 60.2
Despite the availability of many antihypertensive
drug classes, hypertension management is
frequently inadequate.® Furthermore, the prevalence
of uncontrolled hypertension continues to increase
internationally.* As a result, the major purpose of
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antihypertensive treatment is to reduce the risk
of stroke. The risk factors for hypertension are
only partially understood, which explains some of
the gaps in existing primary preventive measures
and the development of novel medications for
the treatment of this widespread ailment. It has
recently been determined that persistent low-
grade inflammation plays a significant role in the
development of vascular disease. For instance,
results from studies using models of atherosclerosis
have demonstrated the importance of chronic
low-grade inflammation in the development
and advancement of the condition.® Even after
controlling for possible confounding variables.®
Moreover, it has been shown that elevated HS CRP
levels might predict the onset of hypertension in
both normotensive and pre-hypertensive people.”
In reaction to injury, systemic inflammation, and
other inflammatory stimuli, the usual acute-phase
blood protein known as C-reactive protein is raised,
which suggests that it is an infection marker. Most
of the time, the liver produces C-reactive protein
in response to pro-inflammatory cytokines such
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TNF-q, IL-1, IL-6, and IL-17. Mature adipocytes and
leukocytes generate C-reactive protein in response
to lipopolysaccharides, whereas inflammation
stimulates the generation of TNF-a. The synthesis
of C-reactive protein can be increased. Endothelial
cells generate many chemoattractant and adhesion
molecules, including soluble intercellular adhesion
molecule and monocyte chemokine protein.
Elevations of C-reactive protein can be a sign of poor
vascular outcomes and can also directly prevent
the production of nitric oxide. This is because
endothelial nitric oxide synthase mRNA stability is
influenced by post-transcriptional factors, which
lowers nitric oxide production and accelerates
the onset of several cardiovascular diseases.®
Indicators of inflammation that are reliable and
sensitive include C-reactive protein levels. Vascular
tone regulation by endothelial cells is hampered by
elevated C-reactive protein levels.® Pro-inflammatory
cytokine TNF-a is secreted by a variety of cell types,
such as mast cells, endothelial cells, fibroblasts,
neutrophils, eosinophils, activated macrophages,
lymphocytes (T and NK cells), and neurons. TNF-a
controls the growth, proliferation, differentiation,
apoptosis, autoimmunity and inflammation of
cells.” It influences the immune system, controls
the acute phase and early inflammatory reactions,
and supports the body’s defense against viral
infections by synthesizing more cytokines and
adhesion molecules, such as endothelial adhesion
molecules.' Heat, poisons, injuries, surgeries, and
even behavioral or psychological stress can all
activate the heat shock proteins (HSP-70) protein
family."2.It is evident from the widespread occurrence
of the so-called heat shock response and its
evolutionary conservation that HSP-70 is necessary
for cell survival.’®.There is evidence that several
HSPs interact with other cellular proteins to aid in
their production, disassembly, stabilization, and
transport, even if the specific roles of the numerous
HSP members are yet unknown. The majority of our
understanding of HSP-70 regulation and function
is based on investigations of cultured cells .Little
is known about their in vivo expression, although it
is apparent that HSP-70 is activated in the healthy
animal in response to a number of stressors.™

MATERIAL AND METHODS
2.1 Study design: Case control study

2.2 Sampling Technique: The sampling technique
used in this study is purposive sampling. Purposive
sampling is a non-probability sampling method
where the researcher selects individuals based on
specific characteristics or criteria relevant to the
study. In this case, patients with high blood pressure
and healthy controls were specifically chosen to form
the case and control groups, respectively.

2.3 Inclusion & Exclusion Criteria: Inclusion criteria
included Cases & controls

Cases: Individuals aged 40-70 years diagnosed with
high blood pressure, attending the Internal Medicine
Department at Imam Hussein Teaching Hospital in
Karbala, during the study period (October 2023 to
February 2024).

Controls: Healthy individuals aged 40-70 years,
without a history of high blood pressure or related
chronic illnesses.

Exclusion Criteria was individuals with coronary ar-
terial or cerebrovascular disease, fever, malignancy,
haematological disease. Patients with acute or chron-
ic respiratory diseases including hypoventilation
syndrome and sleep apnea syndrome.

2.4 Sample collections: This study was conducted
in the consulting clinic of the Internal Medicine
Department at Imam Hussein Teaching Hospital
in Karbala Governorate. The study included 50
patients (28 males and 22 females) suffering from
high blood pressure and aged between 40 and 70
years & 40 healthy people.The sample size was
calculated through Rao soft calculator. The study
spanned from October 2023 to February 2024 and
included information (name, age, gender, height,
weight, duration of illness and other ilinesses as
well as the treatment used). This study measured
heat shock protein-70, tumor necrosis factor
alpha, and high sensitivity C reactive protein. 5 mi
of blood was drawn using a 5 ml medical syringe
from all participants. Blood samples were placed
in gelatin tubes (often referred to as gel tubes) that
are free of anticoagulants, As these tubes contain
a gelatinous component that helps in the process
of separating serum after centrifugation. After 15
minutes of standing at room temperature, samples
were centrifuged for 10 min at speed of 3000 rounds
per minute to separate the serum which was stored
in - 20°C until needed. Samples were collected after
taking the patient’s verbal consent, drawing 5 ml of
venous blood, and analyzed.

2.5 Statistical Analysis: The data was analyzed
using SAS software and the results were compared
using the least significant difference (LSD) value at
the probability level of 0.05 and 0.0001."®

RESULTS

The results showed that there was a significant
difference in HSP-70 and HS CRP in hypertensive
patients compared to the control group, but there
was no significant difference in TNF-alpha, as shown
in Table 1.

The results showed that there was a significant
difference in HSP-70 but there was no significant
difference in HS CRP, TNF-alpha in hypertensive
patients across gender, as shown in Table 2.

Gomal Journal of Medical Sciences July-September 2024, Vol. 22, No. 3 269



Rasha Abbas Abdel Hussein, et al.

Table 1: Comparison of the TNF- a, HSP-70
and HS CRP between patients and the control

group.

Parameter | Subject | Means +S.D | P value

TNF - a Patient
(pg/ml) Control

1.83+0.17 | Not Sig-
1.38 +0.11 | nificant

HSP-70 Patient 3.21 £1.72

0.0001
(ng/ml) Control 1.76 £0.20
HS CRP Patient 1.79 £0.24

0.0001
(mg/l) Control 1.37 +0.21

Table 2: Comparison of the TNF- a, HSP-70and
HS CRP between male patients and female
patients.

Parameter | Subject | Means = S.D | P value

TNF -a

Man 1.87 £0.33 | Not Sig-
| g

(pg/m) nificant

Woman 1.62 £0.40
HSP-70 Man 3.64 +1.73

0.0001

(ng/ml) Woman | 1.74 +0.31
HS CRP Man 1.65 +£0.14 Not Sig-
(mg/l) Woman | 1.40 x0.21 | nificant

No.of man=28

No.of woman=22

The results showed that there was no significant

difference in HSP-70, HS CRP, TNF-alpha in hyperten-

sive patients across age groups, as shown in Table 3.
Table 3: Comparison of the TNF- a, HSP-70and
HS CRP between patients aged 40-55 and pa-

tients aged 56-70.

Parameter | Subject | Means +S.D | P value

TNF - a 40 - 55
(pg/ml) 56 - 70

285 +1.30 | Not Sig-
1.91 x0.22 | nificant

HSP-70 40-55
(ng/ml) 56 - 70

3.28 +1.81 | Not Sig-
3.13 x1,63 | nificant

HS CRP 40-55 | 1.88 *0.43 | Not Sig-
(mg/l) 56-70 | 1.41 0.3 | nificant

The result relationship between HSP-70, HS CRP, and
TNF-alpha in hypertensive patients and the duration
of their disease, which was classified as 1-3 years,
4-6 years, or more than 7 years. The evaluation
revealed an increase in the rate over a period of 4-6
years in individuals with high blood pressure, there
ration between duration of hypertension and the
level of HSP-70, HS CRP and TNF-alpha as shown
in Figure 1, 2 and 3.

Figure 1: Ration between duration of
hypertension and the level of HSP-70.

Figure 2: Ration between duration of
hypertension and the level of HS CRP.

Figure 3: Ration between duration of
hypertension and the level of TNF- a.

The results showed that there was sensitivity between
TNF-alpha and hypertension when compared with
the control group as shown in figure 4.

Figure 4: ROC curve of TNF- a in hypertensives
compared to control group.

The results showed that there was sensitivity between
HSP-70 and hypertension when compared with the
control group as shown in figure 5.
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Figure 5: ROC curve of HSP-70 in patients hypertensive compared to control group.

DISCUSSION

Heat shock protein 70 has been linked to hypertension
in a number of epidemiological and clinical studies.®.
Essential hypertension is a common medical disease
whose etiology is unclear. Research has revealed
a connection between cardiovascular diseases,
specifically essential hypertension, and the HSP-70
gene.'” Some cross-sectional studies found that
patients with essential hypertension have higher
plasma levels of inflammatory markers such as
(CRP), (TNF-alpha), and adhesion molecules than
healthy people, indicating that inflammation plays a
role in the pathogenesis of hypertension, as in table
1. The results can be explained HSP-70 levels were
significantly inversely correlated with age, but not
with sex. The function and potential involvement of
HSP-70, notably in cytoprotection against various
stressors, might account for these observations.'®
Our findings from Kunming participants suggest
that HSP-70 levels in lymphocytes decline with
aging. Other studies have found that HSP-70
levels in human lymphocytes fluctuate with aging.®
Tanno-Sobetsu, a prospective cohort research done
in Japan, revealed no connection between raised
HS-CRP alone with increased risk of developing
hypertension in both men and women.'” According
to our research, individuals with hypertension had
elevated TNF-a levels in comparison to those with
normal blood pressure at comparable ages. This
implies that TNF-a may contribute to the development
of hypertension via inflammatory responses and
cellular immunity, among other pathways® as in

table 2,3. The relationship between HSP-70, HS
CRP, and TNF-alpha in hypertensive patients and the
duration of their disease, which was classified as 1-3
years, 4-6 years, or more than 7 years as in Figure
1, 2 and 3. High blood HSP-70 levels have been
linked to improved survival in individuals who have
had severe trauma.?' It has been shown that older
people with acute heat illness have lower HSP-70
levels than younger people.?? Human serum HSP-
70 (inducible) levels rise after exercise, indicating
a possible systemic function for HSP-70 from other
tissues or organs.'” The links between the several
infammatory markers in hypertension have been
studied in some detail. For example, after controlling
for other risk factors, Bautista et al.’s cross-sectional
study of the connection between IL-6, TNF-alpha,
and HS CRP and hypertension in a random sample
of 196 apparently healthy people revealed no
significant link between the three variables and
hypertension. Even with its small sample size of
79 hypertensive people, this brief research is the
first one to investigate the potentially misleading
relationship between several inflammatory markers
and hypertension.?® Figure (4) showed a sensitivity
between TNF-alpha and hypertension when
compared with the control group. Real-time PCR
was used to analyze TNFa and receptor expression
in the renal medulla of rats. Which have lower blood
pressure salt-sensitivity than rats, were employed
as salt-insensitive controls.?* Figure (5) showed a
sensitivity between HSP-70 in hypertension when
compared with the control group, Different kinds of
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inflammation in human’s lead phagocytes to produce
more ROS, and alter the activities of anti-stress
genes. Environmental influences can also alter the
action of anti-stress genes.? Microenvironment can
induce oxidative stress . Individual susceptibility to
stress may represent the organism’s immunological
response. In humans, traumatic tissue injuries
cause changes in HSP expression and cytokine
production, and HSPs may reflect trauma-associated
immunomodulation. Mathematical study supports
the concept that short-term stress reveals individual
neutrophils’ susceptibility to stress during the first
minute following exposure. Long heat shocks, such
as those lasting more than three minutes, do not
reveal individual neutrophil susceptibility to stress.
Individual sensitivity can be realized at the mRNA
level of anti-stress neutrophils.

CONCLUSION

Inflammation and immune cells contribute signifi-
cantly to hypertension, which is a risk factor for
cardiovascular disease. Moreover, inflammation
has a role in hypertension. Increased blood and
inflammatory marker levels have an early prognostic
influence on the occurrence of hypertension and a
corresponding predictive value for the condition’s
consequences and prognosis. The results showed a
significant difference (P value = < 0.0001) in HSP-70
and HS CRP but there was no significant difference
in TNF-alpha in cases & controls.
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