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ABSTRACT Oxidative stress results from an imbalance between reducing agents and enzymes involved in the remov-
al of free radicals and/or reactive oxygen species. Hypertension is a most common cardiovascular disease 

in the world. Development of hypertension requires a sub-stained absolute or relative over expansion of blood volume 
or reduction of the capacitance of the cardiovascular system. Hypertension is associated with epistaxis. The present 
study comprised 82 hypertensive male patients with epistaxis attended Otorhinolaryngology Department, Gandhi Me-
morial Hospital, S. S. Medical College, Rewa (Study Group) and 81 ages matched male healthy volunteers (Control 
Group). The age range was taken from 20-80 years. Antihypertensive drugs effects were observed under supervision of 
Pharmacology Department, S. S. Medical College, Rewa (M. P.).  Blood samples were collected from the patients at the 
time of admission as well as from individuals of male healthy control groups. Biochemical parameters such as electro-
lytes, glucose, protein (Total), creatinine, urea, superoxide dismutase (SOD), glutathione reductase (GSH-R), glutathione 
peroxidase (GSH-Px), catalase and plasma malondialdehyde (P-MDA) were varying significantly in hypertensive patients 
with epistaxis. Oxidative stress contributes to development of hypertension.

INTRODUCTION
Oxidative stress results from an imbalance between reduc-
ing agents and enzymes involved in the removal of free 
radicals and/or reactive oxygen species. Oxidative stress 
affects a complex array of genes involved in inflammation, 
coagulation, fibrinolysis, cell cycle, signal transduction and 
programmed cell death.(1) Free radicals are generated dur-
ing normal physiological processes but increased produc-
tion of free radicals can cause alteration of biomolecules 
such as lipid peroxidation.(2) The cells have evolved a num-
ber of antioxidant defence mechanisms that neutralize free 
radicals. These antioxidant defence mechanisms can be 
categorized in to two types - free radical scavenging and 
chain breaking antioxidants. The free radical scavenging 
mechanisms include enzymatic antioxidant like Superoxide 
dismutase (SOD), Glutathione peroxidase (GSH-Px) and 
catalase, which limit the cellular concentration of free radi-
cals and prevent excessive oxidative damage.(3) There ex-
ists a balance between the pro oxidant process/free radi-
cal generation and the antioxidant mechanisms of the cell. 
Under certain condition, this balance is disturbed there 
occurs a shift towards the oxidative processes resulting in 
increased level of oxidative stress.(4)

Hypertension is a most common cardiovascular disease in 
the world. Hypertension is directly due to over expansion 
of actual or effective blood volume compartment. In vol-
ume dependent hypertension, the physiologic mechanism 
fail to respond appropriately to intravascular expansion or 
some pathophysiologic process causes excess production 
of sodium retaining factors that stimulates the kidney to 
conserve sodium.(5,6)

Other main category of hypertension is initiated by excess 
vasoconstrictor influences that directly increase peripheral 
resistance or decrease cardiovascular capacitance (or both). 
Importantly, for vasoconstrictor hypertension to be sus-

tained there must also be significant sodium retaining ef-
fects on the kidney. In the absence of a concomitant renal 
effect, the elevated arterial pressure causes pressure natriu-
resis volume; thus, the hypertension is ameliorated.(7,8) De-
rangements encompassing activation of a vasoconstrictor 
system that also has direct sodium retaining effects such 
as the rennin angiotensin aldosterone system lead to an 
even more powerful hypertensive stimulus that is not easily 
counteracted.(9) 

It is estimated that 60% of the population will have at 
least one episode of epistaxis in their lifetime and 6% of 
them will seek medical attention. A slight male preponder-
ance with 55% male and 45% female has been reported. 
Epistaxis is rare in neonates but common among children 
and young adults and peaks in the sixth decade giving a 
bi-modal age presentation.(10)  The etiologic role of hyper-
tension in epistaxis is not certain. It is possible that hy-
pertension causes arteriolosclerotic nasal vascular changes 
that predispose hypertensives to increased susceptibility to 
epistaxis.(11) 

Objectives of this study to find out electrolyte imbalance, 
variation in biochemical parameters, antioxidant enzymes 
and oxidant product in hypertension induced epistaxis in 
male patients.

MATERIALS AND METHODS
The present study comprised 82 hypertensive male pa-
tients with epistaxis attended Otorhinolaryngology Depart-
ment, Gandhi Memorial Hospital, S. S. Medical College, 
Rewa (Study Group) and 81 ages matched male healthy 
volunteers (Control Group). The age range was taken from 
20-80 years. Antihypertensive drugs effects were observed 
under supervision of Pharmacology Department, S. S. 
Medical College, Rewa (M. P.).  Blood samples were col-
lected from the patients at the time of admission as well 
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as from individuals of male healthy control groups. Clini-
cal investigations were performed in the Clinical Biochem-
istry Section, Central Pathology Laboratory, Department of 
Biochemistry, S. S. Medical College, Rewa (M.P.). Serum 
glucose, protein (Total), creatinine, urea, and superoxide 
dismutase were estimated by GOD-POD, biuret, jaffe’s, di-
acetyl monoxime and misra H P et al methods respectively. 

Plasma malondialdehyde, haemolysate glutathione reduc-
tase, glutathione peroxidase and catalase were estimated 
by Jean C D et al method (1983), Horn H D (1963), Hafe-
man D G method (1974) and Asror K sinha method (1972) 
respectively. Serum electrolytes were estimated by electro-
lyte analyzer.  Obtained data were analyzed statistically by 
using student ‘t’ test.

OBSERVATIONS 
Table 1: Mean±SD value and significant test between control group and study group (age group 20-30 years)

S. No. Particulars
Mean±SD

t-test P-value
Control Group (n=21) Study Group (n=22)

Electrolyte:
1 Serum Sodium (mEq/L) 137.69 ± 1.99 130.98 ± 1.30 13.150 < 0.001
2 Serum Potassium (mEq/L) 4.05 ± 0.28    5.99 ± 0.17 27.610 < 0.001 
Biochemical Parameters:
3 Serum Glucose (mg/dl) 79.54 ± 4.87 116.43 ± 2.13 32.441 < 0.001
4 Serum Protein (Total) (gm/dl) 6.68 ± 0.30 6.26 ± 0.12 6.080 < 0.001
5 Serum Creatinine (mg/dl) 0.81 ± 0.09 1.09 ± 0.15 7.378 < 0.001
6 Serum Urea (mg/dl) 24.31 ± 2.06 41.48 ± 2.29 25.807 < 0.001
Antioxidant / Oxidant product:
7 Superoxide dismutase (EU/mg protein/ml) 12.36 ± 1.86 9.91 ± 0.26 6.119 < 0.001
8 Glutathione reductase (EU/gm protein) 20.54 ± 0.14 17.59 ± 0.11 77.028 < 0.001
9 Glutathione peroxidase (EU/mg % Hb) 11.06 ± 0.58 6.82 ± 0.27 30.966 < 0.001
10 Catalase (EU/mg protein/ml) 6.36 ± 0.10 4.42 ± 0.12 57.445 < 0.001
11 Plasma Malondialdehyde(nano mol/ml) 2.94 ± 0.48 5.20 ± 0.30 18.608 < 0.001 
Blood pressure:
12 Systolic blood Pressure (mm Hg) 123.33 ± 2.48 146.91 ± 2.11 33.635 < 0.001
13 Diastolic blood Pressure (mm Hg) 82.67 ± 1.33 98 ± 2.47 7.450 < 0.001 

Table 2: Mean±SD value and significant test between control group and study group (age group 31-50 years)

S. No. Particulars
Mean ± SD

t-test P-value
Control Group (n=30) Study Group (n=30)

Electrolyte:

1 Serum Sodium (mEq/L) 140.48 ± 1.30 128.53 ± 2.06 26.870 < 0.001

2 Serum Potassium (mEq/L) 4.44 ± 0.36 6.02 ± 0.17 21.737 < 0.001

Biochemical Parameters:

3 Serum Glucose (mg/dl) 89.55 ± 2.81 118.7 ± 2.02 46.135 < 0.001

4 Serum Protein (Total) (gm/dl) 7.17 ± 0.30 6.44 ± 0.16 11.760 < 0.001

5 Serum Creatinine (mg/dl) 0.89 ± 0.07 1.90 ± 0.16 31.676 < 0.001

6 Serum Urea (mg/dl) 27.71 ± 2.89 44.4 ± 1.94 26.263 < 0.001

Antioxidant / Oxidant product

7 Superoxide dismutase (EU/mg protein/
ml) 13.38 ± 1.05 9.73 ± 0.38 17.903 < 0.001

8 Glutathione reductase (EU/gm protein) 19.95 ± 0.16 16.92 ± 0.18 68.911 < 0.001

9 Glutathione peroxidase (EU/mg % Hb) 9.86 ± 0.15 6.09 ± 0.13 104.029 < 0.001

10 Catalase (EU/mg protein/ml) 5.85 ± 0.15 3.9 ± 0.06 66.111 < 0.001

11 Plasma Malondialdehyde (nano mol/ml) 3.47 ± 0.48 8.74 ± 0.45 43.871 < 0.001

Blood pressure

12 Systolic blood Pressure (mm Hg) 123.33 ± 2.84 146.8 ± 3.66 27.749 < 0.001

13 Diastolic blood Pressure (mm Hg) 82.47 ± 2.08 97.4 ± 1.67 30.657 < 0.001 
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Table 3: Mean±SD value and significant test between control group and study group (age group 51-80 years)

S. No. Particulars
Mean ± SD

t-test P-valueControl Group  
(n=30)

Study Group  
(n=30)

Electrolyte
1 Serum Sodium (mEq/L) 142.46 ± 1.35 127.67 ± 2.09 32.558 < 0.001
2 Serum Potassium (mEq/L) 5.16 ± 0.25  6.50 ± 0.22 22.039 < 0.001
Biochemical Parameters
3 Serum Glucose (mg/dl) 99.33 ± 3.46 127.27 ± 4.17 26.243 < 0.001
4 Serum Protein (Total) (gm/dl) 7.52 ± 0.40 6.35 ± 0.12 15.345 < 0.001
5 Serum Creatinine (mg/dl) 0.94 ± 0.10 2.39 ± 0.26 28.510 < 0.001
6 Serum Urea (mg/dl) 35.42 ± 4.16 48.47 ± 2.05 15.412 < 0.001
Antioxidant / Oxidant product
7 Superoxide dismutase (EU/mg protein/ml) 12.62 ± 1.70 9.08 ± 0.50 10.942 < 0.001
8 Glutathione reductase (EU/gm protein) 19.29 ± 0.12 16 ± 0.13 101.855 < 0.001
9 Glutathione peroxidase (EU/mg % Hb) 9.25 ± 0.09 5.55 ± 0.09 159.223 < 0.001
10 Catalase (EU/mg protein/ml) 5.24 ± 0.09 3.55 ± 0.06 85.576 < 0.001
11 Plasma Malondialdehyde (nano mol/ml) 3.69 ± 0.26 8.94 ± 0.37 63.588 < 0.001
Blood pressure
12 Systolic Blood Pressure (mm Hg) 130.53 ± 3.10 148.53 ± 3.96 19.604 < 0.001
13 Diastolic Blood Pressure (mm Hg) 85.33 ± 1.69 99.47 ± 3.67 19.168 < 0.001 

Table 4: Mean±SD value and significant test between study group (20–30 years) and study group (31–50 years) 

S. No. Particulars
Mean ± SD

t-test P-valueStudy Group 
(20–30 yrs) (n = 22)

Study Group 
(31–50 yrs) (n = 30)

Electrolyte
1 Serum Sodium (mEq / L) 130.98 ± 1.30 128.53 ± 2.06 4.902 < 0.001 
2 Serum Potassium (mEq / L) 5.99 ± 0.17 6.02 ± 0.17 0.629 0.532
Biochemical Parameters
3 Serum Glucose (mg/dl) 116.42 ± 2.13 118.7 ± 2.02 3.930 < 0.001 
4 Serum Protein (Total) (gm/dl) 6.26 ± 0.12 6.44 ± 0.16 4.436 < 0.001 
5 Serum Creatinine (mg/dl) 1.09 ± 0.15 1.90 ± 0.16 18.513 < 0.001 
6 Serum Urea (mg/dl) 41.48 ± 2.29 44.4 ± 1.94 4.968 < 0.001 
Antioxidant / Oxidant product
7 S- Superoxide dismutase (EU/mg protein/ml) 9.91 ± 0.26 9.73 ± 0.38 1.915 0.061
8 Glutathione reductase (EU/gm protein) 17.59 ± 0.11 16.92 ± 0.18 15.448 < 0.001 
9 Glutathione peroxidase (EU/mg % Hb) 6.82 ± 0.27 6.09 ± 0.13 12.936 < 0.001 
10 Catalase (EU/mg protein/ml) 4.42 ± 0.12 3.9 ± 0.06 20.538 < 0.001 
11 Plasma Malondialdehyde (nano mol/ml) 5.20 ± 0.30 8.74 ± 0.45 32.008 < 0.001 
Blood Pressure

12 Systolic blood Pressure (mm Hg) 146.91 ± 2.11 146.8 ± 3.66 0.126 0.900

13 Diastolic blood Pressure (mm Hg) 98 ± 2.47 97.4 ± 1.67 1.046 0.301

Table 5: Mean±SD value and significant test between study group (31–50 years) and study group (51–80 years)

S. No. Particulars
Mean ± SD

t-test P-valueStudy Group (31–50 
yrs) (n=30)

Study Group 
(51–80 yrs) (n=30) 

Electrolytes
1 Serum Sodium (mEq/L) 128.53 ± 2.06 127.67 ± 2.09 1.605 0.114
2 Serum Potassium (mEq/L) 6.02 ± 0.17 6.50 ± 0.22 9.456 < 0.001 
Biochemical Parameters
3 Serum Glucose (mg/dl) 118.7 ± 2.02 127.27 ± 4.17 10.131 < 0.001 
4 Serum Protein (Total) (gm/dl) 6.44 ± 0.16 6.35 ± 0.12 2.465 < 0.05
5 Serum Creatinine (mg/dl) 1.90 ± 0.16 2.39 ± 0.26 8.791 < 0.001 
6 Serum Urea (mg/dl) 44.4 ± 1.94 48.47 ± 2.05 7.898 < 0.001 
Antioxidant / Oxidant product
7 Superoxide dismutase (EU/mg protein/ml) 9.73 ± 0.38 9.08 ± 0.50 5.669 < 0.001 
8 Glutathione reductase (EU/gm protein) 16.92 ± 0.18 16 ± 0.13 22.695 < 0.001 
9 Glutathione peroxidase (EU/mg % Hb) 6.09 ± 0.13 5.55 ± 0.09 18.706 < 0.001 
10 Catalase (EU/mg protein/ml) 3.9 ± 0.06 3.55 ± 0.06 22.592 < 0.001 
11 Plasma Malondialdehyde(nano mol/ml) 8.74 ± 0.45 8.94 ± 0.37 1.880 0.065
Blood Pressure
12 Systolic blood Pressure (mm Hg) 146.8 ± 3.66 148.53 ± 3.96 1.757 0.084
13 Diastolic blood Pressure (mm Hg) 97.4 ± 1.67 99.47 ± 3.67 2.812 <0.0001
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RESULTS
Table 1 - 3 revealed that systolic / diastolic blood pres-
sure, potassium ions, glucose, creatinine, urea and P-MDA 
increased significantly (P<0.001) in study group. Sodium 
ions, protein (T), SOD, GSH-R, GSH-Px and catalase were 
deceased significantly (P<0.001) in study groups. 

Table 4 revealed that serum glucose, protein (T), creati-
nine, urea and P-MDA increased significantly (P<0.001) in 
the age group of 31–50 years of male hypertensive pa-
tients. Sodium ions, GSH-R, GSH-Px and catalase were de-
creased significantly (P<0.001) in the age group of 31–50 
years of male hypertensive patients.  

Table 5 revealed that diastolic blood pressure, potassium, 
glucose, creatinine and urea were increased significantly 
(P<0.001) in the age group of 51–80 years of male hyper-
tensive patients. Serum protein (T) was decreased signifi-
cantly (P < 0.05) in the age group of 51–80 years of male 
hypertensive patients. SOD, GSH-R, GSH-Px and catalase 
were decreased significantly (P<0.001) in the age group of 
51–80 years of male hypertensive patients. 

DISCUSSION AND CONCLUSION
The seventh report of the United States Joint National 
Committee for Detection, Evaluation and Treatment of 
high blood pressure recommended a new classification 
system for hypertension.(12) Hypertension: stage-1 (mild), 
stage-2 (moderate), stage-3 (sever), and stage-4 (very se-
vere). Present study, the level of systolic and diastolic 
blood pressure are increased  significantly (P < 0.001) in 
the age range of 20–30, 31–50, and 51–80 years of male 
hypertension with epistaxis patients as compared to male 
healthy control groups (Table 1 to 3). With the exception 
of a low relatively isolated society, average blood pressure 
tends to rise progressively with increasing in all most every 
population.(13) 

Hyperglycemia is a known cause of enhanced plasma free 
radicals concentration. These are many ways by which hy-
perglycemia may increase the generation of free radicals. 
The term “autoxidation glycosylation” described the capa-
bility of glucose to analyze, there by reducing molecular 
oxygen and yielding oxidizing intermediates.(14) Higher sys-
tolic and diastolic blood pressures and older age were all 
associated with higher serum creatinine levels.(15) We found 
elevated significant (P<0.001) results in male hypertension 
with epistaxis patients for serum potassium, glucose, cre-
atinine, urea and plasma malondialdehyde as compared to 
the male healthy control groups. Same significant higher 
values have been showed by other studies.(16-18) 

The oxidative status during hypertension was evaluated by 
analyzing pro-oxidant and antioxidant in blood. The RBC 
was selected for the estimation of these enzymes because 
they are easily accessible; rich in thiol and are potentially 
involved in attack from and protection against free radi-
cals. Malondialdehyde a secondary breakdown product of 
fatty acid peroxide, is a highly reactive substance and even 
in physiological concentration can react with erythrocyte 
membrane phospholipids, cross-linking their polar heads.
(19) When modified malondialdehyde, red blood cells (RBC) 
lose their normal cationic gradient and show reduced de-
formability in vitro, in addition to a significantly shortened 
life span in vivo.(20) In our study level of serum sodium, 
protein (Total), superoxide dismutase, glutathione reduc-
tase, glutathione peroxidase, and catalase are decreased 
significantly (P< 0.001) in male hypertension with epistaxis 
patients as compared to control group. Similar results have 

been represented by other authors.(21-25) 

Age–related increases in hypertension prevalence have 
also been reported in numerous other national survey con-
ducted in different countries at various stages of economic 
development.(26-27) Emerging evidence indicated that hyper-
tension is a vascular disease associated with inflammation, 
induced through redox-sensitive mechanisms that are regu-
lated by ang-II. High blood pressure is linked to vascular 
damage, oxidative stress and inflammation. Of the many 
factors implicated in hypertensive vascular disease, ang-II 
appears to be one of the most important.(28) We found sig-
nificant (P<0.001) elevated values of serum glucose, pro-
tein (T), creatinine, urea and plasma MDA in the age range 
(31–50 years) of male hypertension with epistaxis patients 
when compared to healthy male (20–30 years). Anne-Sofie 
Furberg and Inger Thune (2001) reported that hyperglyce-
mia is significant factor for development of hypertension.
(29) Angiotensin II has direct and indirect effects on insulin 
and its signaling pathways, providing support for the bio-
logic mechanism underlying the benefits of renin–angio-
tensin system, which causes hyperglycemia.(30) An increase 
in serum creatinine above normal or the presence of pro-
teinurea could constitute the most potent predictor for the 
future development of cardiovascular death in essential hy-
pertension.(31)

Values of sodium, glutathione reductase, glutathione per-
oxidase and catalase are decreased significantly (P<0.001) 
in study group (31–50 years) compared to another study 
group (20–30 years). Nicotine can be a potent stimulus to 
ADH release in humans and this may have contributed to 
the development of hyponatremia. It is likely, therefore, 
that smoking was central to the pathophysiology of the hy-
ponatremic hypertensive syndrome in many patients.(32-33) 

The present result appears to first explaination that sig-
nificantly (P<0.001) increased diastolic blood pressure and 
serum potassium, glucose, creatinine and urea of male 
hypertensive patients with epistaxis (51–80 years) when 
compared to male cases (31–50 years). Data from third Na-
tional Health and Nutrition Examination Survey (NHANES-
III) showed that 24% of United States adult population has 
high blood pressure.(34) Familial hyperkalemia and hyper-
tension is an autosomal dominant disorder characterized 
by hyperkalemia, hypertension, and low renin.(35-36) This ab-
normality in membrane Na+-K+-2Cl- co-transport could be 
responsible for the hyperkalemia.(37)  

We found significantly (P<0.05) lower level of serum pro-
tein and observed significant (P<0.001) decreased values 
of SOD, GSH R, GSH Px and catalase and these results 
have supported by other author.(38) There is growing evi-
dence that increased oxidative stress and associated oxida-
tive damage are mediators of vascular injury in cardiovas-
cular stress is intensified with the process of aging and in 
the elderly, this is accompanied by a more common occur-
rence of primary hypertension.(39-40) The main novel findings 
of this study are that oxidative stress contributes to devel-
opment hypertension.

Hypertension being the third commonest cause in this re-
port shows epistaxis as evidence of poor blood pressure 
control. This collaborates with an earlier report also from 
Lagos in Nigeria of some patients who had epistaxis when 
their hypertension was not controlled due to cessation of 
antihypertensive drug therapy. The need for regular blood 
pressure check and compliance to antihypertensive medi-
cations must be emphasized. Varsney and Saxena in Deh-
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radun India recorded hypertension as the second com-
monest cause of epistaxis after idiopathic causes while 
Chaiyasate et al reported hypertension to be the common-
est cause of epistaxis followed by idiopathic causes in the 
Chiang Mai University Hospital Thailand.(41,42)

It can be concluded that oxidative stresses are associated 
with hypertension. Hypertension is associated with epistax-
is. Antioxidant enzymes and biochemical parameters varies 
with diseases.
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