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Abstract

Hypertension (HTN) is the leading modifiable risk factor of cardiovascular diseases. Implicated
immunological mechanisms are of great interest nowadays. This study aimed to assess the role of B
cells by measuring serum immunoglobulin (IgG) and IgM levels, regulatory T cell levels, and
interleukin (IL)-10 levels in hypertensive patients. This observational case-control study included 100
subjects. Sixty newly diagnosed untreated HTN patients were subdivided into three equal groups
based on HTN severity. Another twenty patients controlled on their antihypertensive medications
over the past three months were enrolled. Patients were compared to twenty apparently healthy
subjects. Serum IgG, IgM, and IL-10 were measured by enzyme-linked immunosorbent assay (ELISA),
along with complete labs, including complete blood count, erythrocyte sedimentation rate, S-
creatinine, C-reactive protein, lipid profile, glycated hemoglobin, glomerular filtration rate, fundus
examination, echocardiography, and carotid duplex, which were performed for all participants. IL10
levels were significantly lower among patients (54.84+9.91 pg/ml) compared to the control group
(91.12+12.24 pg/ml) (p<0.001). The lowest level was among the mild HTN group. Serum IgG and IgM
levels were not significantly higher in patients than in the healthy group. (p = 0.71 and 0.31,
respectively). Significant correlation was detected in the moderate HTN group; IL10 was negatively
correlated with right common carotid artery intima media thickness (RTCCA IMT) (r = -0.44, p = 0.05).
In conclusion, IL10 is significantly lower among patients with HTN. Dysregulation of immune
mechanisms may be associated with HTN. Further studies are needed to reveal nature of this
relationship.
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Introduction resulting in 9.4 million fatalities annually and
contributing to 7% of global disability-adjusted
life years.! Nowadays, it is a growing health
problem affecting even younger age groups

Hypertension (HTN) is the primary risk factor for
cardiovascular diseases on a global scale,
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than before, causing an increase in
cardiovascular disese (CVD) morbidity and even
mortality rates worldwide.? The cause of
essential hypertension is not well understood,
and its pathogenesis is intricate. Disruption of
the parasympathetic and sympathetic nervous
systems, the endothelin system, the renin
angiotensin-aldosterone system (RAAS), genetic
predisposition, and environmental factors,
either together or separately, can trigger an
increase in blood pressure (BP). This rise in BP,
along with the prohypertensive stimuli, leads to
cardiovascular damage.>*

The method by which the immune system is
activated remains tentative. Yet, it has been
assumed that the initial increase in BP and/or
stimuli that promote high BP can cause damage
to the cardiovascular system, leading to the
creation of damage-associated molecular
patterns (DAMPs).>®

B and T lymphocytes are part of the adaptive
immune system and can be considered the
leaders of the immune response, directing
either pro- or anti-inflammatory responses.’
Regulatory T cells (Treg) play a pivotal role in
maintaining self-tolerance and immunological
balance. They can control both adaptive and
innate immune responses to alloantigens,
autoantigens, tumor antigens, and infection
pathogens.® Treg cells exert suppressive effects
by releasing anti-inflammatory cytokines such
as interleukin (IL)-10, IL-35, and TGFB,’ which
help prevent cardiovascular damage.'® Hence, a
reduction in Treg function may contribute to the
development of hypertension in humans.*!

Immunoglobulins (IgGs) are a group of
proteins that exhibit antibody function, which is
vital to the adaptive immune system. They
include IgA, Igg, 1gD, 1gG, and IgM, which
collectively make up about 20% of the proteins
found in plasma. IgG is the predominant lIg; it
constitutes about 80% of the total Igs. It serves
as the primary antibody in the secondary
humoral immune response.'?

Serum Ig levels are commonly measured in
clinical practice as they offer crucial insights into
the humoral immune state. In addition, Igs play
significant roles in several inflammatory
conditions, such as atherosclerosis.'>*

The aim of this work was to measure levels of
serum 1gG, 1gM, and IL10 in hypertensive
patients and explore possible relationship with
its complications.

Materials and Methods

This observational case-control work had been
performed on one hundred participants.
Patients with diabetes, impairment of renal
functions, ischemic heart disease, systemic
inflammation or infections, solid organ tumors
or malignancies, and any endocrine disease
were excluded.

Participants were assigned to five equal
groups based on the 2018 ESC/ESH Guidelines
grading of hypertension.’®> Newly diagnosed
hypertensives included 60 untreated patients
(mild, moderate, and severe), assigned to three
equal groups. They were recently diagnosed and
had not received therapy for three months. The
fourth group enrolled twenty control patients
who had been receiving medication for at least
three months. The four patient subgroups were
compared with 20 apparently healthy
individuals, comparable regarding age and sex.

Patients were clinically assessed by detailed
medical history-taking and a comprehensive
physical examination. Blood pressure was
measured by manual Mercury
Sphygmomanometer. All patients underwent
fundoscopy, two-dimensional and color Doppler
echocardiographic examinations, and carotid
Doppler.

Laboratory tests

Complete blood picture with differential white
blood cell count was made by automated cell
counter,'®Erythrocyte sedimentation rate (ESR):
Estimation was done by the Westergren method
(mm/hr),Y” C-reactive protein (CRP) by latex
agglutination test,’® Serum creatinine by
calorimetric method (mg/dl),*® Lipid profile was
done by colorimetric Method using Roch
Reagent  Kits,® HbAlc by immune-
turbidimetry,?! Glomerular Filtration rate (GFR)

calculated by Cockcroft-Gault Formula.??

Serum IgG assay was done by commercially
available ELISA kits Shanghai SunRed Biological
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(SRB) Technology Co., Ltd. (Code 201-12-0187).
According to supplier instructions, assay was
carried out with a detection range of 5-
1500mg/dl.

Serum IgM assay was done by SRB
Technology Co., Ltd. (Code 201-12-0188).
Detection range was 5-1000mg/dl.

IL10 was done by SRB Technology Co., Ltd.
(Code 201-12-0103). Reference range was 5-
1000mg/dl, as instructed by the manufacturer.

The following investigation aims to assess HTN
complications.

Echocardiography

The  Transthoracic  echocardiogram  was
conducted utilizing Vivid 5 ultrasound tools (GE
Healthcare) equipped with a 2.5 MHz multi-
frequency transducer and TDI software.
Standard 2-dimensional measurements [end-
diastolic and end-systolic dimensions,
ventricular septum and posterior wall thickness,
left atrial volume index (LAVI), left ventricular
mass index (LVMI), left ventricular (LV) outflow
tract diameter] including LV ejection fraction
(EF) were taken with the patient in the left
lateral position.?

Carotid duplex

Carotid Doppler test was performed to assess
early structural vascular changes based on the
intima media thickness (IMT). Carotid IMT
images were obtained by using Philips Affiniti 50
ultrasound machine equipped with an ultrasonic
duplex scanner. The measurements were
obtained near the middle of the common
carotid artery and the internal carotid artery.?*

Fundoscopy

Fundoscopic examination was done for all
participants. It proved being accurate at
investigating structural microvascular changes
in hypertension.?>? Patients were classified into
four degrees according to Mitchell-Wong
classification.?> Grade 1 was mild, generalized

constriction of retinal arterioles, Grade 2 was
definite focal narrowing of retinal arterioles and
AV nicking, Grade 3 was add on flame-shaped
haemorrhages, cotton-wool spots and hard
exudates and the most severe was Grade 4
where papilledema or retinal edema was
detected.

Statistical Analysis

Statistical analysis was conducted using SPSS
v26 (IBM Inc., Chicago, IL, USA). Quantitative
parameters had been displayed as mean %
standard deviation (SD) and contrasted among
all groups employing ANOVA (F) with post hoc
test (Tukey). Qualitative parameters had been
displayed as frequencies and percentages and
had been analyzed employing the Chi-square
test. Correlation between variables was done
using the Pearson product-moment correlation
coefficient. A two-tailed p value < 0.05 was
considered statistically significant.

Results

This study comprised 80 patients. Their mean
systolic blood pressure was 156.26+/-
27.5mmHg while diastolic was 94.35+/-
15.57mmHg. Important laboratory results were
shown in table 1. Most relevant findings were:
Both absolute neutrophil count (ANC) and CRP
level were significantly higher than control
group (p: 0.02, <0.001 respectively). Besides,
eGFR was significantly lower among cases than
control (p <0.001). Regarding fundus
examination 18.75% of patients showed
abnormal findings while none of the control did.
It is obvious too that ECHO parameters were
significantly higher (LVEDD, LVEDV) among
patients compared to controls (p values 0.02,
<0.001 respectively). Besides, carotid intimal
thickness (IMT) was significantly higher among
patients too (p <0.001). The single most striking
observation to emerge from the data was that
IL10 was significantly lower among patients (p
<0.001), while total IgG and total IgM results
were insignificantly higher.
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Table 1. Comparison between hypertensive patients and control group.

HTN patients Healthy controls

N=80 N=20 pvalue
Age(ys) 46.08+/-3.80 46.03+/-3.71 NS
Male 49(61.3) 13(65)
Sex NS
Female 31(38.8) 7(35)
Smoker 40(50) 10(50) NS
BMI 27.03+/-2.30 26.07+/-1.45 NS
LDL(mg/dl) 123.90+/- 34.74 127.65+/- 46.74 NS
CV risk % 9.30+/-8.17 5.11+/-5.83 0.03
CRP(mg/dl) 2.96+/-0.45 2.15+/-0.37 <0.001
Neutrophil count(103/pL) 6.03+/-2.40 4.64 +/-2.00 0.02
eGFR ml/min 68.07+/-8.06 89.98+/-8.6 <0.001
Total serum IgG mg/dl 1098.20+/-95.40 1068.44+/-354.03 NS
Total serum IgM mg/dI 123.76+/-10.64 120.89+/-13.10 NS
IL10 pg/ml 54.84+/-9.91 91.12+/-12.24 <0.001
LVEDD(cm) 4.87+/-0.49 4.60+/-0.35 0.02
LVEDV (ml) 113.62+/-14.67 101.65+/-7.81 <0.001
LVEF% 69.36+/-7.16 67.84+/-9.47 NS
RCCA IMT 0.71+/-0.07 0.53+/-0.08 <0.001

Student t test, mean =/-SD, CV risk: cardiovascular risk, IL: interleukin, HTN hypertensive, LVEDD: Left ventricular end
diastolic diameter, LVEDV: Left ventricular end diastolic volume, LVEF left ventricular ejection fraction, RCCA IMT right
common carotid artery intimal thickness. p > 0.05 is not significant (NS).

Having presented the general data, now
proceed to a more in-depth analysis focusing on
comparisons between study groups, where
table 2 illustrates comparison of the clinical and
laboratory data of the five groups. The most
relevant clinical data was that all study groups
varied significantly regarding SBP, DBP except
controlled patients compared to healthy
control. As regard CV risk, it was significantly
higher among patients with severe HTN
compared to mild, healthy and controlled
hypertensive patient groups (p value 0.005).

With respect to laboratory data, patients
with severe hypertension (HTN) had the highest
mean values of ANC and LDL. Also, ANC was
significantly higher among patients with
moderate HTN compared to controlled and
healthy groups (p values 0.02, 0.03
respectively); and severe HTN compared to
mild, controlled hypertensive patients and
healthy groups (<0.001). Healthy group subjects
had the lowest mean value of CRP, and this was
highly significant when compared to the other

groups (p values <0.001). Surprisingly,
controlled hypertensive group had the lowest
mean value of eGFR, which was significant when
compared to healthy control, mild and
moderate HTN groups (p values <0.001, <0.001,
0.007 respectively). Regarding lipid profile, LDL
was comparable between groups except it was
higher among severe compared to mild
hypertensive group (p value 0.019).

Table 2 also highlights the key findings in this
work, that IL10 varied significantly between
study groups (p value <0.001). Healthy controls
had the highest mean value (91.12+12.24pg/ml)
and this varied significantly when compared
with each of the other hypertensive subgroups
(p<0.001). Besides, patients with mild HTN had
the lowest mean value (45.99+4.51pg/ml) and
this was significant when compared with severe,
controlled and healthy control groups (p value
0.004, <0.001, <0.001 respectively).
Nevertheless, there was no significant
difference between study groups regarding total
serum IgG and IgM levels Figure 1.
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Table 2. Comparison of clinical and laboratory data of the studied groups.

Mild HTN  Moderate HTN Severe TN Controlled  Healthy
HTN control p value
N=20 N=20 N=20 Ne20 Ne20
Age 45.77+3.45 46.68+-4.51 4628t3.62 4557+375 46.03:t3.71  NS*
Male 12(60) 11(55) 13 (65) 13 (65) 13 (65) .
Sex NS
Female 8(40) 9(45) 7(35) 7(35) 7(35)
Smoker 9(45) 10(50) 11(55) 10(50) 10(50) NS™
BMI 26.57+2.68  26.82+2.28  26.85:2.00 27.87+£2.14 26.07+1.45  NS*
SBP 147.85:7.85 166.30:12.21 189.90+12.85 121.00£9.36 115.40£9.59 <0.001*
DBP 92.60£9.17  101.00£9.77 107.75:13.37 76.0546.76  72.65:7.13 <0.001*
CV risk (%) 7.58t5.78  11.09+11.44 12.80:+8.09  5.75:¢3.89  5.11#5.83 0.005*
fjl:‘nt[flpo'gjuu 5.05£2.42  6.54+1.66  7.9742.02  4.5131.89  4.64+2.00 <0.001*
CRP mg/dL 2.85:0.49  3.02:0.28  2.93:0.45  3.03:0.53  2.15:0.37 <0.001*
eGFRml/min  75.1047.12  69.47¢6.38  65.96:6.31  61.72t6.16  89.98+8.60 <0.001*
HDL mg/dl 36.58+-7.29 39.45:10.14 36.14%6.22  36.20£9.63 37.09:6.08  NS*
LDL mg/dl 107.7933.63 117.17+33.22 144.02+31.18 126.62+32.50 127.65£46.74 0.029*
TG mg/dl 199.14+144.51 183.47+117.75 187.72+119.21 224.80£117.10 226.95£99.69  NS*
HbAlc % 5.34:0.61 536075 555075 518071 528078  NS*
IgG mg/d| 1090.7¢106.7 1102.9+119.4 1095.6¢8.5 1103.7+109.6 1068.4£354.0 NS*
IgM mg/dl 126.07£12.04 123.15:9.70 124.77+9.23 121.06+11.47 120.89£13.10 NS*
IL10 pg/ml 45.99t451  50.86:6.70  54.58%3.76  67.93t7.04 91.12+12.24 <0.001*

*One Way ANOVA test **Chi square test, mean +/- SD or N(%), BMI : body mass index, CV risk: cardiovascular risk, DBP:
diastolic blood pressure, eGFR: estimated glomerular filtration rate, IL : interleukin, SBP: systolic blood pressure.

p >0.05 is not significant (NS).

ECHO findings are provided in table 3, where
LVEDV was highest among both mild and
controlled groups and this varied significantly
with healthy group (p value 0.017, 0.018
respectively). As regards carotid duplex, RTCCA
IMT was significantly lower among healthy

group when compared to each group (p value
<0.001). Also, the same table shows fundoscopy
results where all healthy controls had normal
fundus examination, unlike patients in the
severe hypertensive group where 45% of them
had various abnormal findings.
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Table 3. Comparison of the studied groups regarding ECHO parameters, carotid and fundus
examination.

Mild HTN Moderate Severe HTN Controlled Healthy
N=20 HTN N=20 HTN control  pvalue
N=20 N=20 N=20
LVEDD(cm) 4,931 0.56 4,84+ 0.50 4,92+ 0.47 4,79+ 0.43 4.60+0.35 NS*
LVEDV (ml) 115.60+13.25 109.48+14.69 113.90+17.00 115.49+13.71 101.65+7.81 0.007*
LVEF% 68.16+7.39 70.92+8.52 69.11+6.34 69.24+6.43 67.84+9.47 NS*
RTCCA IMT 0.71+£0.07 0.71+£ 0.06 0.72+0.07 0.71+£0.07 0.53+0.08 <0.001*
Normal 19(95) 18(90) 11(55) 17(85) 20(100)
Focal 1(5) 1(5) 4(20) 2(10) 0
Fundoscopy Generalized 0 0 2(10) 1(5) 0 0.01**
Hemorrhage 0 0 3(15) 0 0
Exudate 0 1(5) 0 0 0

*One Way ANOVA test **Fisher exact test, mean +/- SD or N(%), HTN hypertensive, LVEDD: Left ventricular end diastolic
diameter, LVEDV: Left ventricular end diastolic volume, LVEF left ventricular ejection fraction, RCCA IMT right common carotid
artery intimal thickness. p > 0.05 is not significant (NS).

Correlations were done between IgG, I1gM, IL10 Discussion
and other study parameters for each group. This ) )
revealed in mild hypertensive group that only This work aimed to evaluate the role of

IgM was negatively correlated with LVEDV (r = - Imml_moglobuli.ns .IgG, IgM, and “‘_’10 to HTN
0.52, p value 0.02). While in moderate HTN and its complications. On comparing IgG and

group IL10 negatively correlated with RTCCA IgM, they were insignificantly higher among

IMT (r = -0.44, p value 0.05). Concerning healthy hypertensive patients compared to controls
controls, a significant negative correlation (0.71 and 0.31, respec.tlvely).z\;vmch |s.clo'ser.to
between IgG and RTCCA IMT (r = -0.46, p value study by Tomaszewski et al.,”” who didn’t find
0.04), negative correlation between IgM and any significant difference between control and
LVEF% (r = -0.56, p value 0.01), and positive hypertensive patients. Also, a study led by Chen
’ . ’ 28
correlation between IL10 and LVEDD (r=0.48, p fet al., conc.luded that. B cell and serum
value 0.03) were found. Nonetheless, no immunoglobulins are unlikely to play a causal
significant correlation was found among role in development of hypertension. However,

29 . .. .
patients with controlled or severe hypertension. Wang et al.™ found out significantly higher 'EG
levels and lower IgM levels among hypertensive

patients. Differences in disease duration and
chronic inflammatory burden may explain this
discrepancy. Also, more ancient studies led by
Kristensen 1987%° and Suryaprabha et al. 19843
found out that IgG was significantly higher
among patients.

Although our results corroborate with them
regarding serum 1gG, however statistical
significance was not reached in our study, this

10000

5000

MeanIL10

Mild HTN (noton ~ Moderate HTN  Severe HTN (not ~ Controlled HTN  Healthy control
treatment)  (notontreatment)  on treatment)

croup may be attributed to different disease duration
Everours 5% where most of our patients were newly
regarding IL10. (who exhibited the highest IgG level in our

study). Though the cause of raised serum IgG in
hypertension cases is difficult to explain, but it
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might be a sequalae to vascular injury and
endothelial damage induced by hypertension.

Interestingly, in 1989, a Swedish study was
performed on malignant HTN patients and
compared them to non-malignant hypertensive
patients and controls. Total IgG was
insignificantly ~ higher among  malignant
hypertensive group; nevertheless, on measuring
IgG subclasses, 1gG3 was significantly higher
among malignant hypertensive group.3? Another
Chinese study led by Meng et al. (2021)
reported significant alterations in IgG
glycosylation patterns among hypertensive
patients, suggesting a role for IgG subclass-
specific changes in disease pathophysiology.?® A
large population-based European study in 2021
reported  significant alterations in IgG
glycosylation patterns  associated  with
hypertension.3* This warrants studying IgG
subclass levels, not only total serum levels, to
discover the possible role of IgG in this disease.

IL-10 is considered one of the most
important anti-inflammatory cytokines and is
produced by several immune cell populations,
including regulatory T cells, where it helps
suppress the activity of many proinflammatory
cytokines. As expected, IL-10 levels were
significantly lower among patients. A significant
difference was also observed between the study
groups (p < 0.001), with healthy controls
showing the highest mean value. This finding is
consistent with previous reports demonstrating
lower circulating IL-10 levels in hypertensive
subjects.®> Odewusi and his colleagues,® that
IL10 level was significantly lower among
hypertensives relative to controls.

Another interesting Russian study examining
IL10 gene polymorphism in hypertensives found
a significant decline in the IL10 -627 C/C
polymorphism (known to be associated with
increased IL-10 expression) in the male
hypertensive group.? In our study it was clear
that treated group showed the highest levels
among hypertensives, and this again agrees
with the afore mentioned studies where IL10
was significantly lower among untreated
compared to treated hypertensives. Those
results may suggest a promising therapeutic
role for IL10. What is astonishing about our
study, that it was significantly lower among mild

hypertensives compared to severe groups. So
perhaps, it is not linked to severity of
hypertension.

A possible biological explanation for this
paradox is that early-stage (mild) hypertension
may represent a phase of inadequate
compensatory anti-inflammatory response, in

which regulatory T cell activity and IL-10
production remain insufficient to
counterbalance emerging  proinflammatory

stimuli. As the disease progresses to moderate
and severe stages, a compensatory upregulation

of anti-inflammatory pathways, including
increased IL10 production, may occur in
response to sustained vascular injury and

inflammation. Thus, the relatively higher IL10
levels in more severe stages may reflect a
reactive, albeit insufficient, immunoregulatory
mechanism rather than true resolution of
inflammation, 340

One of the significant correlations revealed
in our study was in the moderate HTN group:
IL10 negatively correlated with RTCCA IMT (r = -
0.44, p = 0.05). This might focus that lower IL10
is associated with atherosclerosis and further
complications, however this needs further
prospective studies to confirm, as ischemic
patients were excluded from this study.

IL10 is known to exert protective effects on
the vascular endothelium through multiple
mechanisms, including suppression of
proinflammatory cytokines (such as TNF-a and
IL-6), inhibition of endothelial cell activation,
and reduction of oxidative stress. It also
downregulates the expression of adhesion
molecules, thereby limiting leukocyte
recruitment and vascular inflammation, which
are key steps in atherogenesis. Furthermore,
IL10 promotes plaque stability by inhibiting
macrophage activation and foam cell formation
and by enhancing anti-inflammatory signaling
within the vascular wall. These combined
effects may explain the observed inverse
relationship between IL10 levels and carotid
intima-media thickness, suggesting that reduced
IL1I0 levels may contribute to endothelial
dysfunction and early atherosclerotic changes in
hypertensive patients.*4?

CRP was significantly higher in hypertensive
study groups compared with healthy controls,
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which  may indicate chronic subclinical
inflammation of the vascular wall.** This finding
is consistent with a previous study
demonstrating an association between elevated
CRP levels and hypertension, reflecting
underlying low-grade systemic inflammation.
Also, regression analysis in prior studies has
revealed an independent positive association
between elevated CRP and the risk of
hypertension.** Regarding neutrophil count in
this work, we found a significant rise of absolute
neutrophil count in hypertensives compared to
controls. Notably, this was more pronounced in
untreated hypertensive individuals than in both
control group and those with controlled
hypertension. This was closely related to the
increased severity of hypertension between the
study group. Our results agreed with Tatsukawa
et al,* who found that an elevated WBCs
count, especially ANC, was significantly
associated with an increased risk of developing
hypertension among Japanese people. Previous
studies highlighted the role of neutrophils in
oxidative  stress.  They recruit  other
inflammatory cells by proinflammatory
cytokines, which, in turn, cause vascular
damage and further complications.*®

Regarding ECHO parameters, this study
showed that healthy controls had the lowest
values of LVEDV, as anticipated, and it was
highest among  controlled and mild
hypertension groups. Although patients were
controlled at the time of study yet, this
complication is partially reversible only after
long term treatment of the disease.

It was now well established that
hypertension is a crucial risk factor for
atherosclerotic cardiovascular diseases.?’
Endothelial dysfunction and vascular
inflammation are now recognized as central
mechanisms in the development of
hypertension mediated cardiovascular
complications. Carotid intima-media Thickness
(cIMT) is widely used as a marker of subclinical
atherosclerosis and has been associated with
endothelial injury and future cardiovascular
event. Previous studies have shown that arterial
intima-media thickness (IMT) is a marker of
subclinical atherosclerosis, endothelial
dysfunction, and cardiovascular adverse

events.*®% This study showed that hypertensive
patients had significantly higher RTCCA IMT
values than controls. Moreover, patients with
severe HTN had the highest mean RTCCA IMT,
while the healthy control group had the lowest
(p < 0.001). This is consistent with previous
studies demonstrating significantly increased
carotid IMT in hypertensive patients compared
to normotensive controls. This matches the
expected progression of HTN and its
complications on the vessel wall.>%5!

Regarding fundoscopy results, 45% of
patients with severe hypertension in this work
showed abnormal fundoscopic examination,
while all individuals in the control group had
normal fundoscopy. Our results are consistent
with these previous studies showing that retinal
abnormalities become more frequent with
increasing hypertension severity and that
hypertensive retinopathy reflects hypertensiom
mediated target organ damage.’>>* Our study
also showed no significant correlation between
IgG, IgM, IL10, and ECHO parameters or
fundoscopy (p>0.05).

In Conclusion, our study showed that IL10,
which is a potent anti-inflammatory cytokine,
was significantly lower in hypertensive patients
than the normal control participants, while
serum IgG and IgM were comparable among
study groups. This provides new insights to
study IL10 as a target for therapy in future to
prevent and/or treat hypertension and its
complications. And finally, future research is
needed to unravel the mysteries of
immunological implications in hypertension.
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