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Abstract

Background
Hypertension is a prevalent situation in which the long term  force of the blood against artery
walls is high enough that it may be eventually cause health problems, like heart disease.

Materials and Methods

This was Analytical case control study conducted at wad madani teaching hospital, Gazera ,
Sudan during the period from April 2022 to August 2022, to assess Protein C and protein S
level among Sudanese hypertensive patients. 30 patients were selected as a case group, and
apparently healthy donors with no history of any coagulation problems or any chronic disease
were selected as control group. 2.8 ml of venous blood samples were collected in Tri Sodium
Citrate anticoagulant. Protein C and protein S level was measured by (BIOBASE_EL_10
Microplate reader).

Results:

The mean of protein C in case was(101.3+33.5) and decreased in 23.3% of cases, protein S
mean was (94.2+29.5) and decreased in only 10% of cases , while in the control group the mean
of protein C was(125.8420.2) and protein S mean was (116.3+18.3). when compared protein
Cand S means between case and control groups there was a highly significant decreased with
( p value 0.00) , in the other hand when compared protein C and S means with the age ,gender,
and other chronic diseases in the case group there was in significant differences , Also the result
showed appositive correlation between protein C and S .

Conclusion:

In case group there was significant decrease of protein C and S when compared to control group,
insignificant difference of protein C and S level with Socio- demographic data.
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Introduction

Blood pressure is a gauge of the force against the walls
of arteries as the heart pumps blood through the body,
also hypertension (HTN) or high blood pressure is a
cardiac chronic medical situation in which the systemic
arterial blood pressure is elevated.

Hypertension categorized as primary (essential)
hypertension or secondary hypertension. Primary
hypertension which means high blood pressure with no
clear medical cause, Secondary hypertension is caused
by other situations that affect the kidneys, arteries, heart
or endocrine system. [1,2]

Protein C is a 62-kD vitamin K dependent glycoprotein
produced by the liver as a zymogen and is activated by
binding to the thrombin-thrombomodulin complex, with
protein S (PS) acting as a cofactor. PC acts as a natural
anticoagulant and its deficiency either homozygous or
heterozygous, predisposes the individual to a state of
thrombosis, essentially venous thromboembolism, and
mainfests as myocardial infarction (MI) deep venous
thrombosis, pulmonary embolism, or stroke [3]

Protein S synthesized in the endothelium, vitamin K-
dependent plasma glycoprotein, subsist in two forms:
complex form bound to complement protein C4b-
binding protein (C4BP) and Free Protein S plays a part
in the anti-coagulation pathway as a cofactor to Protein
C in the inactivation of Factors Va and Vllla.[4]

The evidence suggests that hypertension manifest to
confer a prothrombotic or hypercoagulable state, which
can be related to conventional risk factors, target organ
damage, complications and long-term prognosis, as well
as different antihypertensive treatments.

In Sudan there is many problems facing hypertensive
patients in the awareness of the disease complications,
diagnosis, suitable treatment, and the follow up. Also,
there is clear gape in the important of anticoagulant
therapy with the antihypertensive drugs, according to
that this study designed to measure the natural
anticoagulant (protein C and protein S) among Sudanese
hypertensive patient.

Material and methods

This was analytical case control study, conducted at the
laboratory of Madani Teaching Hospital at Gazera state

during the period of April 2022 to august 2022. All
hypertensive patients attending medicine clinic at the
hospital for the follow up, and haven’t history of
bleeding, thrombi or under anticoagulant therapy were

included as cases were included. Apparently healthy
participants with no history of thrombi or bleeding were
selected as control group. The data was collected using
pre-designed structural questionnaire. In addition, the
study was approved by the ethical committee of Madani
teaching hospital, and the participants will be fully
informed about the advantages and disadvantages before
participation in the research (verbal informed consent).

From each participant 2.8 ml of blood samples were
collected in trisodium citrate anticoagulant container for
measurement of protein C and protein S by using (URIT
660 AESKULISA Protein C and S Microplate reader).

Test principle

The AESKULISA Protein C and S is a sandwich ELISA
using micro plates coated with a capture antibody
specific for human Protein C and S. diluted patient
plasma is incubated in the wells allowing Protein C and
S present in the plasma to bind to the antibody. The
unbound fraction is removed by washing. Afterwards
anti-human Protein S detection antibody conjugated to
horseradish peroxidase (conjugate) is incubated and
reacts with the antigen-antibody complex on the
microwell surface. Following incubation, unbound
conjugate is washed off. Addition of TMB-substrate
generates an enzymatic colorimetric (blue) reaction,
which is stopped by diluted acid (color changes to
yellow). The rate of color formation from the chromogen
is measured in optical density units with a
spectrophotometer at 450 nm. Using a curve prepared
from the Reference Plasma provided with the kit, the
Protein S antigen relative percent concentration in
patient plasma can be determined.

Results

The epidemiological study

In the present study 30 hypertensive patients were
included, there mean of age (61.1+10.6) among them
60% were female and 40% were male. In addition to that
30 apparently healthy participant were selected as
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control group there mean of age was (42.5£10.8), 53.3%
were male and 46.7% were female. In the case group
about 23.3% had diabetes, 10.0% had Asthma, 10% had
renal failure, while about 56.7% hadn’t any types of
chronic disease. (tablel,2) (figurel,2,3)

Table (1): Distribution of age and gender in case and
control

N Minimu Maximu Mea Std.
m m n Deviatio
n
Case
Age
(years 30 42 83 61.1 10.6
)
Control
Age
(years 30 24 64 425 10.8
)
Gende Frequen Percent
r cy
Case Male 12 40.0
Femal 18 60.0
e
Total 30 100.0
Contr Male 16 53.3
ol Femal 14 46.7
e
Total 30 100.0
Table (2): Distribution of other chronic disease
Other chronic | Frequency | Percent
disease
No 17 56.7
Diabetes 7 233
Asthma 3 10.0
Renal failure 3 10.0
Total 30 100.0

Gender of case

B Male HFemale

Figure (1): Distribution of gender in case

Gender of control

B Male ®Female

Figure (2): Distribution of gender in control

Other chronic disease

HNo M Diabetes mAsthma ™ Renalfailure
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Figure (3): Distribution of other chronic disease
3.2 protein C and S results

protein C and S results revealed; the mean of protein C
in case was (101.3+33.5) and decreased in 23.3% of
cases, protein S mean was (94.2+29.5) and decreased in
only 10% of cases, while in the control group the mean
of protein C was (125.8+20.2) and protein S mean was
(116.3+18.3). (table3, 4, 5) (figur4, 5, 6).

when compared protein C and S means between case and
control groups there was a highly significant decreased
with ( p value 0.00) , in the other hand when compared
protein C and S means with the age ,gender, and other
chronic diseases in the case group there was in
significant differences with ( p value >0.05). Also, the
result showed appositive correlation between protein C
and S (p value 0.00). (Table 6,7,8,9,10) (figure 7).

Table (3): Descriptive Statistics of study parameters

‘ N ‘ Minimum | Maximum ‘ Mean ‘ Std. Deviation
Case
Protein C (%) | 30 | 62 155 101.3 | 335
Protein S (%) | 30 | 57 149 942 295
Control
Protein C (%) | 30 | 82 156 125.8 | 20.2
Protein S (%) | 30 | 79 145 116.3 | 18.3

Table (4): Distribution of Protein C in case and control
groups

Study population | Protein C (%) | Frequency | Percent

Case Decreased 7 23.3
Normal 23 76.7
Control Normal 30 100.0

Table (5): Distribution of Protein S in case and control
groups

Protein S (%) | Frequency | Percent
Case Decreased 3 10.0

Normal 27 90.0
Control | Normal 30 100.0

Table (6): Comparison of Protein C and S between
case and control

Study population
Parameters P. value
Case (n=30) | Control (n=30)
Protein C (%) | 101.3+ 33.5 | 125.8 + 20.2 0.001*
Protein S (%) | 94.23 +£29.5 | 116.3+18.3 0.001*

Table (7): Comparison of Protein C and S according to
gender of case

Gender
Male (n=12) | Female (n=18)

Parameters P. value

Protein C (%) | 102.7 +38.5 | 100.4 + 30.8 0.862

Protein S (%) | 96.4 +33.3 |92.8 £27.6 0.747

Table (8) Comparison of Protein C and S according to
age of gender

Age
Parameters P. value
<60 years (n=15) | > 60 years(n=15)
Protein C (%) | 105.7 + 34.9 97.0+32.7 0.488
Protein S (%) | 98.5 + 32.6 90.0 +26.5 0.422

Table (9): Comparison of Protein C and S according to
other chronic disease

Parameters | Other chronic disease | Mean = SD | P. value
No (n=17) 102.0 + 31.6
. Diabetes (n=7) 81.7 £ 32.6
Protein C (%) 0.143
Asthma (n=3) 111.7+44.4
Renal failure (n=3) 133.0+10.5
No (n=17) 925 +27.7
. Diabetes (n=7) 82.7+30.4
Protein S (%) 0.232
Asthma (n=3) 101.0 + 41.6
Renal failure (n=3) 1240+ 10.1

Table (10): Correlations of Protein C with Protein S

Protein S (%)

Pearson Correlation | .979"
Sig. (2-tailed) .000

Protein C (%)

140

120

100
80
60
40
20

0

Protein S (%)

Protein C (%)

H Case H Control

Figure (4): Mean of protein C and S in case and
control

JMCRR 5 (08),1158-1164(2022)

MANUSCRIPT CENTRAL | 1161



Nihad Elsadig Babiker et al. / Measurement of Protein C and protein S Level among Sudanese Hypertensive Patients

Figure (7): Correlations of Protein C with Protein S

Protein C (%) in case

Discussion

Hypertension is the prevalent diseases effecting human
through the world, it is a risk factor for cardiovascular,
cerebrovascular disease and mortality. ©!  This study
aimed to Assess  protein C and protein S level among
Sudanese hypertensive patients, the results of this study
revealed that; mean of the patients age was (61.1+10.6),

among them 60% were female and 40% were male. This

agree with Nguyen et al which reported; hypertension

M Decreased M Normal M Increased . . . .
prevalence is highest in older populations, almost 20
Figure (5): Distribution of Protein C percent of young adults are hypertensive. !
And disagree with Sandberg etal which said; Men have
Protein S (%) INn Case higher blood pressure than women through much of life

regardless of race and ethnicity, also Santosa et al; Men
had a higher prevalence of hypertension (43% in
Sweden, 39% in China) than their female counterparts
(29 and 36%, respectively). ["#

In addition, Song et al mention; there were significant
differences in epidemiology and clinical characteristic of

hypertension between men and women. Moreover,

gender differences are linked with several specific types

of hypertensions, including postmenopausal

B Decreased M Normal M Increased

hypertension, white coat hypertension, masked

Figure (6): Distribution of Protein S hypertension, and hypertensive disorders of pregnancy.
9]

ool ’ In the present study about 23.3% had diabetes, 10.0%
o had Asthma, 10% had renal failure, while about 56.7%

125

o © hadn’t any types of chronic disease. These agree with

one of the Ethiopian studies which found that; there is

high prevalence of hypertension among diabetic patients.

Protein S (%)

®° Age of >50 years, and having BMI of >25 kg/m? were
° associated with hypertension among participants.

7 Also, Ridao etal revealed; There is a high prevalence of

& A e e o " hypertension in renal patients, which depends on the

Protein € (4) type of nephropathy and the degree of renal failure.

P. value (0.000)

Disagree with The Salako et al finding which reported;
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frequency of hypertension among asthmatics is quite

high and concurrent family history of hypertension.
[10,11,12]

Regarding the protein C and S results the study
revealed; protein C was decreased in 23.3% of cases, and
protein S was decreased in only 10% of cases.
Furthermore, when compared protein C and S between
case and control groups there was a highly significant
decreased, and insignificant differences when protein C
and S compared with the age, gender, and other chronic
diseases in the case group. Also, the result showed
appositive correlation between protein C and S. this is
similar to Gulsiim et al results which said; protein C was
significantly decreased in the hypertensive group,
another study showed; Protein C and S activity was
significantly lower in hypertensive group as compared
with the control group, Protein C and S showed
significant correlation with both systolic and diastolic
blood pressure. 314

Gidon

Deficiencies of the classical inhibitors of coagulation

Berger et al reported in hypertension;
(e.g., antithrombin, protein C, protein S) and abnormal
procoagulantfactors (e.g., factor V Leiden) are well-
recognized risk factors for thrombosis. With the rare
exception of PAH associated with antiphospholipid
antibodies, there is no evidence to suggest an increased
tendency to PAH in inherited thrombophilic states. Five
studies suggesting that anticoagulation therapy may be
an effective intervention, two retrospective cohort
studies did not support these findings - while Frank et
al. revealed; improved 5 year and 10-year survival were
reported in warfarin-treated versus warfarin-naive PAH
patients associated with systemic diseases. However,
warfarin-treated and warfarin-naive idiopathic PAH
patients had similar outcome as manifested by the 5-year

survival rate.8

Conclusion

The study concluded that; there was significant
decreased of protein C and S in the hypertensive patient,
and there was significant positive correlation between

protein C and S.

Reference:

1.  Victor A Hoffbr , Daniel Catovsky, Edward
G.D. Tuddenham, Postgraduate Haematology,
Fifthedition2005; 284-298

2. 2- Sood R, K N Lai DrSA A zer and etal.,
Kumar & Clark clinical medicine, six Edition
2019; 558-664 .

3. Majid Z, Tahir F, Ahmed J, et al.Protein C
Deficiency as a Risk Factor for Stroke in Young
Adults . A Review. Cureus 2020; 12(3): e7472.
doi:10.7759/cureus.7472.

4.  Dahlback B, Lundwall A, Stenflo J . Primary
structure of bovine vitamin K-dependent protein
S". Proceedings of the National Academy of
Sciences 1986;
83 (12):4199203. Bibcode:1986PNAS...83.4199
D. d0i:10.1073/pnas.83.12.4199. PMC 323699.
PMID 2940598

5. Everett B, Zajacova A. Gender differences in

hypertension and hypertension awareness among

young adults. BiodemographySoc  Biol.
2015;61(1):1-17. doi:
10.1080/19485565.2014.929488. PMID:

25879259; PMCID: PMC4896734.

6. Nguyen QC, Tabor JW, Entzel PP, Lau Y,
Suchindran C, Hussey JM, Halpern CT, Harris
K, Whitsel
estimates of hypertension among young adults.
Epidemiology. 2011;22(4):532-541. [

7.  Sandberg K, Ji H. Sex differences in primary

Sex Differ. 2012 Mar

EA. Discordance in national

hypertension. Biol

JMCRR 5 (08),1158-1164 (2022)

MANUSCRIPT CENTRAL | 1163



Nihad Elsadig Babiker et al. / Measurement of Protein C and protein S Level among Sudanese Hypertensive Patients

10.

11.

12.

14;3(1):7. doi: 10.1186/2042-6410-3-7. PMID:
22417477, PMCID: PMC3331829.

Santosa, A., Zhang, Y., Weinehall, L. et al.
Gender differences and determinants of
prevalence, awareness, treatment and control of
hypertension among adults in China and
Sweden. BMC Public Health 20, 1763 (2020).
https://doi.org/10.1186/s12889-020-09862-4

Song JJ, Ma Z, Wang J, Chen LX, Zhong JC.

Gender Differences in  Hypertension. J

CardiovascTransl Res. 2020 Feb;13(1):47-54.
doi: 10.1007/s12265-019-09888-z. Epub 2019
May 1. PMID: 31044374,

Abdissa D, Kene K. Prevalence and
Determinants of Hypertension Among Diabetic
Patients in Jimma University Medical Center,
Southwest Ethiopia, 2019. Diabetes
MetabSyndrObes. 2020 Jul 1;13:2317-2325. doi:
10.2147/DMS0.S255695. PMID: 32669865;
PMCID: PMC7335849.

Ridao N, Lufio J, Garcia de Vinuesa S, Gomez
F, Tejedor A, Valderrdbano F. Prevalence of
hypertension in renal disease. Nephrol Dial
Transplant. 2001;16 Suppl 1:70-3. doi:
10.1093/ndt/16.suppl_1.70. PMID: 11369826.
Salako BL, Ajayi SO. Bronchial asthma: a risk
factor for hypertension,Afr J Med Med Sci. 2000
Mar;29(1):47-50. PMID: 11379468.

13.

14.

15.

16.

GiilsiimOzkan, Sonat Pinar Kara, CigdemFidan,
SavasGilizel&SikriiUlusoy  (2019)  Soluble
endothelial protein C is associated with blood
pressure variability and salt consumption but not
mean blood pressure in patients with newly
diagnosed primary hypertension, Clinical and
Experimental 41:4, 353-358,
DOI: 10.1080/10641963.2018.1481425

Ertanozdemir,

Hypertension,
muratsaruc, gamzegoksel,

serifearslan, bulentozgur, talattavli,

bulentkiliccioglu. protein C and protein S
function in the essential hypertention. Pakistan
heart journal1998;31:1-2.

Gidon Berger MD1, 2, Zaher S. Azzam MD?2,
Ron Hoffman MD3 and MordechaiYigla MD.
Coagulation and Anticoagulation in Pulmonary
Arterial Hypertension. IMAJ 2009; 11: 376-379
Frank H, Mlczoch J, Huber K, Schuster E,
Gurtner HP, M. The effect of

anticoagulant therapy in primary and anorectic

Kneussl

drug-induced pulmonary hypertension. Chest
1997; 112(3): 714-21.

JMCRR 5 (08),1158-1164 (2022)

MANUSCRIPT CENTRAL | 1164





