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Oxidant-antioxidant Status and Lipid Profile
in the Hypertensive Patients.
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ABSTRACT

Background: Hypertension is associated with an elevation of ROS and frequently also with an impairment of
endogenous antioxidant mechanisms. Increased level of serum cholesterol, TG, VLDL has been observed in patients
with hypertension. It has been shown that oxidized lipoprotein inactivates NO and aggravates hypertension. This study

intends to know the association of oxidative stress and lipid profile with hypertensive patients of the Western Nepal.

Methods: Our study group comprised of 32 confirmed cases of HTN. Inclusion criteria included the patients with
blood pressure 2140/90mm of Hg. Patients with secondary hypertension, past history of stroke, coronary artery
disease (CAD), myocardial infarction, and peripheral vascular disease and diabetes mellitus were excluded. Serum lipid
profile, plasma thiobarbituric acid reactive substances (PTBARS), plasma total antioxidant activity (TAA) and urinary
thiobarbituric acid reactive substances (UTBARS) were estimated in these patients by standard procedures and the

values were compared with 30 age, sex and socioeconomically matched normal healthy control subjects.

Results: TBARS levels and Lipid profile were significantly raised in HTN patients, but TAA and urinary TBARS levels

were comparable to normal subjects. BMI and W /H ratio in patients were comparable to control. Smoking and alcohol
did not influence lipid profile, TBARS and TAA.

Conclusion: Lipid profile and TBARS were significantly raised in HTN patients compare to controls. Thus, monitoring

lipid level and maintaining oxidative balance in hypertensive patients would be helpful in preventing the diseases

associated with hypertension.

INTRODUCTION

A study has shown that more than a quarter of the
world’s adult population, totaling nearly one billion,
had hypertension in 2000, and this population will
increase to 29%, 1.56 billion by 2025." Hypertension is
an important risk factor for cardio vascular diseases
(CVD).% According to estimates by the WHO 2001, CVD
accounts for 29% of all deaths and 11% of disease burden
in the South-East Asia.? A study conducted in the Eastern
Nepal has showed the direct association of dyslipidemia
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and BMI in hypertensive patients. However, the study
regarding association of oxidative stress and lipid profile
in hypertensive patients is rare in Nepal. Lassegue et al
(2004) found convincing evidence that reactive oxygen
species (ROS) an intrinsic part of the pathology of
hypertension. They contribute to the disease through
multiple mechanisms, involving the vasculature,
heart, kidneys, and central nervous system.> This study
observed the status of oxidative stress and lipid profile
in hypertensive patients of the Western Nepal.
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An excessive ROS concentration, especially hydroxyl
radical, has been found in patients with essential
hypertension®. According to Harman’s theory, oxidative
stress is intensified with the process of aging’, and in
the elderly, this is accompanied by a more common
occurrence of primary hypertension®’

Hypercholesterolemia aggravates hypertension by
impairing vasodilation and Chin et al found it to
be mediated by inactivation of NO by lysolecithin
component of Oxidised lipoprotein.®? Also, it has been
shown that the endothelial dysfunction is reverted when
dyslipidemia is corrected.

Atherosclerosis is decidedly the major cause of CVD.
An important initial event of atherosclerosis is due to
the transport of oxidized low density lipoprotein (O-
LDL) across the endothelium into the artery wall."
ROS mediate various signaling pathways that underlie
vascular inflammation in atherogenesis: from the
initiation of fatty streak development through lesion
progress to ultimate plaque rupture.™

Obesity is closely associated with metabolic
syndrome including hyperglycemia, dyslipidemia
and hypertension'. Obesity per se induces systemic
oxidative stress and that increased oxidative stress in
accumulated fat is, at least in part, the underlying cause
of dysregulations of adipocytokines and development of
metabolic syndrome. ™

METHODS

This study was undertaken in Department of Biochemistry
of Manipal Teaching Hospital, Pokhara. The study was
approved by the institutional ethical committee.
Prior verbal consent was taken from all the subjects
participating in the study. Our study group included 32
patients with hypertension (males=25 and females=7)
and 30 age and sex matched healthy controls (males=17
and females=13).

Detailed present and past histories of the patients
were collected with the help of pre-test proforma.
The Proforma included, name, age, sex, dietary habit
(vegetarian/non-vegetarian), family history of disease
(if any), smoking habit, drinking habit, socio-economic
status, community and occupation. We also measured
physical parameters such as waist circumference (cm),
hip circumference (cm), height (m) and weight (Kg).

Total 30 participants with age and sex matched, healthy
(i.e. not suffering from any a malignancy, known
cardiovascular diseases and diabetes) individuals were
taken as control. Personal information was gathered
from them as stated for patients.

After 12 hours overnight fast, éml of blood was collected
from each subject by venipuncture with standard blood
collection technique. The separated plasma was used
for the analyses of total antioxidant activity (TAA) by
ferric reducing antioxidant power assay (FRAP), plasma
thiobarbituric acid reactive substances (TBARS) and lipid
profile total cholesterol (TC), triglycerides (TG), HDL-
cholesterol, LDL- cholesterol and VLDL-cholesterol).>"
About 30ml of urine was collected without preservative
for the analysis of urinary TBARS in clean dry container.

Analytical reagents for estimation of TAA and TBARS
were purchased from Central Drug House Pvt Ltd.,
Bombay-Delhi India and fresh reagents were prepared
in laboratory prior to estimation. But for lipid profile,
we purchased kits from Randox Laboratories Ltd, United
Kingdom and processed through semi-autoanalyzer,
Microlab-300, Netherland.

Computer software program SPSS version 10.0 was used
for the statistical analysis of different biochemical
parameters for the interpretation of the result. Data
were processed for obtaining ‘p’ value of Independent
Sample t-test and Pearson Correlation.

RESULT

Total cholesterol, Triglyceride, VLDL and LDL level were
significantly raised in HTN patients when compared to
normal subjects (Table 1). About 96.7% of the normal
subjects had total cholesterol <200mg/dl whereas 62.5%
of the HTN patients had TC in this level. Similarly, 93.3%
of the normal subjects and 78.5% of the HTN patients
had LDL-cholesterol level <130mg/dl (safe level).
Noticeably 30% of normal subjects and 29.0% of the HTN
patients had HDL-cholesterol level <40 mg/dl (Table 2).
We observed positive correlation between TG and TC in
normal subjects (r= 0.383, p= 0.003) as well as in HTN
patients (r= 0.487, p= 0.005) (Table 4)._

The plasma TBARS levels in HTN patients were
significantly higher than normal subjects (p<0.001) but
TAA levels were comparable between two groups (Table
1). Strikingly, there was an inverse relationship between
TAA and plasma TBARS in normal subjects (r= -0.339, p=
0.008) and also in HTN patients(r= -0.361, p= 0.042).
No discernible significance was observed in the oxidative
stress, TAA and lipid profile in both control and patients
when compared on the basis of smoking and drinking
habits (Table 4 and 5).

DISCUSSION

The total cholesterol level was 155+25 mg/dl with a
range of 112-232 mg/dl. We do not have redefined levels
for Nepalese population, but as per WHO and Indian
Council of Medical Research recommendations, levels
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Table 1. Independent sample-t test between control

and HTN patient.

Parameters Control HTN
Mean+SD Mean+SD
Age (years) 50.80+14.84 49.63+16.15
BMI 23.65+3.94 25.17+3.75
W/H 0.94+0.09 0.96+0.07
TC (mg/dl) 155+25 185+38 °
TG (mg/dl) 123+36 169+90 @
HDL (mg/dl) 45+8 44+7
VLDL (mg/dl) 25+7 34+18 @
LDL (mg/dl) 85+20 107+31b
STAA (umol/l) 726+200 667+175
PTBARS (nmol/ml)  2.41+0.61 3.29+0.83 ©
UTBARS (nmol/ml)  3.84+1.63 4.37+1.91

Independent sample-t test: p<0.05=a, p<0.01=b and

p<0.001=c

Table 2. Percentage distribution of control and HTN

patients at different ranges of total cholesterol, HDL-

C and LDL-C
Control HTN
Description (30) (32)
N (%) N (%)
CHOLESTEROL
<180 mg/dl 27 (90.0%) 18 (56.2%)
181-199 mg/dl 2 (6.7%) 2 (6.3%)
<200 mg/dl 29 (96.7%) 20 (62.5%)
200-239 mg/dl 1(3.3%) 9 (28.1%)
>240 mg/dl 3 (9.4%)
HDL-C
<40 mg/dl 28 (93.3%) 31 (96.9%)
260 mg/dl 2(6.7%) 1(3.12%)
LDL-C
<100 mg/dl 24 (80%) 14 (42.7%)
100-129 mg/dl 4 (13.3%) 9 (28.1%)
130-159 mg/dl 4 (6.7%) 8 (25.0%)
160-189 mg/dl 1(3.1%)

>190 mg/dl
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Table 3. Pearson’s correlation coefficient of different

parameters in controls and DM patients

Control HTN
Parameters
r-value p-value r-value p-value
PTBARS vs TAA -0.339 0.008° -0.361 0.070
PTBARS vs TC  0.030 0.821 -0.313  0.008 ®
PTBARS vs TG  -0.075  0.571 -0.537  0.005°

BMI vs TAA 0.251 0.181 0.093 0.611

BMI vs PTBARS -0.225 0.232 -0.106  0.565
BMI vs TC 0.100 0.598 -0.064 0.729
BMI vs TG 0.012 0.998 0.021 0.907

p<0.05=a, p<0.01=b and p<0.001=c

are: desirable <200mg/dl, borderline high- 200-240
mg/dl and high risk >240 mg/dl.?° The same levels are
recommended for western population also.?' Accepting
these limits for Nepalese also, (96.7%) had desirable
level, (3.3%) had borderline high level and none were in
high risk zone. Similar to the study done by Baral N et
al in the Eastern Nepal, We also observed the significant
increase in the TC, TG, LDL, VLDL in hypertension
compared to control except HDL which does not show
any significant difference.*

The plasma TBARS level was significantly raised in
patients with HTN compared to controls. The TAA levels
in control and HTN were 726+200 pmol/l and 698+175
pmol/l respectively. The normal level of TAA as per
Benzie and Strain (1999) method is in the range of 600-
1600 pmol/L."™ It can be seen from our result that TAA
levels in HTN was normal and not significantly different
from controls, yet their PTBARS levels were raised than
controls however the urinary TBARS were comparable.
The unaltered urinary TBARS level in HTN shows that
raised plasma TBARS is due to increased production
rather than its compromised excretion.

The relationship between TAAand PTBARS follows inverse
relationship.? Our results in normal subject (r = -0.339, p
=0.008) and HTN patients (r = -0.361, p = 0.042) support
this hypothesis. Because of this inverse relationship
between oxidative stress and antioxidants, antioxidant
therapy has been enthusiastically advocated to balance
the relationship. However, several recent evidences have
strongly questioned it because unphysiologic oxidative
stress is not a ubiquitous phenomenon in all the patients
of same disease and in all the diseases.?>?** It, therefore,
is strongly felt that synthetic antioxidants should not be
used therapeutically, unless their in vivo effectiveness in
suitable animal models is well proven.



Oxidant—antioxidant Status and Lipid Profile in ...

Table 4. Independent sample-t test between Alcoholics and non-alcoholics

Control Hypertension

Parameter Alcoholic Non Alcoholic Alcoholic Non Alcoholic

(N=11) (N=19) (N=20) (N=12)
BMI (Kg/m2) 23.80+3.21 23.5624.39 25.11+3.28 25.14+4.51
W/H 0.94+0.07 0.93:0.10 0.97+0.07 0.96+0.07
TC (mg/dl) 150423 15726 186+37 182+38
TG (mg/dl) 131+39 117133 18384 143+87
HDL (mg/dl) 4318 4517 4417 42+6
VLDL (mg/dl) 26+7 2316 36+18 30+17
LDL (mg/dl) 80+19 88+20 10428 111+37
STAA (umol/l) 760+241 706174 667+181 664+170
PTBARS (nmol/ml) 2.47+0.57 2.38+0.65 3.12+0.85 3.56+0.79
UTBARS (nmol/ml) 3.89+1.14 3.80+1.78 3.80+1.37 5.33+2.33

Independent sample-t test: p<0.05=a, p<0.01=b and p<0.001=c

Table 5. Independent sample-t test between smokers and non-smokers.

Control Hypertension

Parameter Smoker Non Smoker Smoker Non Smoker

(N=5) (N=25) (N=21) (N=11)
BMI (Kg/m2) 23.48:4.24 23.68+3.97 24.63+3.85 26.21+3.49
W/H 0.91+0.07 0.94+0.09 0.98+0.07 0.94+0.06
TC (mg/dl) 152+11 15526 184138 185+36
TG (mg/dl) 129158 12131 169+96 168+28
HDL (mg/dl) 40+4 458 44+7 4145
VLDL (mg/dl) 26+11 2416 33£19 35+15
LDL (mg/dl) 86+9 85+21 105+29 109+35
STAA (umol/I1) 694+126 7324212 656+172 686+186
PTBARS (nmol/ml) 2.27+0.54 2.44+0.63 3.47+0.82 2.94+0.75
UTBARS (nmol/ml) 2.67+1.49 4.07+1.58 4.25+1.62 4.60+2.44

Independent sample-t test: p<0.05=a, p<0.01=b and p<0.001=c

We would specifically like to mention about PTBARS.
It showed a progressive rise with age. The relationship
between ages versus PTBARS was ascertained by
correlation coefficient and was found out to be 0.473
(p-0.008) which is highly significant. These observations
were highly interesting. Ever since Harman (1956)
hypothesized the free radical driven aging wheel’,
various theories have gyrated till Beckman and Ames
(1998) consolidated them to title “The free radical theory
of aging matures”.?® Recently Gil et al (2006) examined
MDA, protein carbonyls, 4-hydroxy-2, 3-transnomeal,
reduced glutathione, glutathione disulfide and uric acid

in and plasma samples of 194 healthy women and men of
ages ranging from 18 to 84 years and concluded that the
balance of oxidant and antioxidant systems in plasma
shifts in favor of accelerated aging.? In HTN patients,
Age Vs PTBARS did not provide discernible trend. This
may be expected because the disease processes are
multifactorial and have cumulative influence on the
disease process.

Plasma and urinary MDA were significantly increased in
smoker than non-smokers and also alcohol consumption
is involved in causing oxidative stress.?”? In Nepal,
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smoking is very common and still more common is the
accompanying habit of drinking. Thus, in the present
study, we have examined the effect of smoking and
drinking category viz: smoker and non-smoker and
alcoholics and non-alcoholics in normal subjects and
HTN patients (Table 4,5). We could not find its significant
role in oxidative stress, antioxidant status and lipid
profile. Our result of oxidative stress is comparable to
the study conducted in Pokhara by Jha JC et al where
they did not find increased oxidative stress in healthy
smokers.?’ Thus, our observation indicated that smoking
and drinking have no role in lipid profile derangement,
increased oxidative stress and fall in total TAA in both
the control and HTN patients.

Obesity is closely associated with metabolic syndrome
includinghyperglycemia, dyslipidemiaandhypertension.3°
The study done by Keaney et al also showed significant
positive correlation between OS and BMI.3' Contrary to
this, our study did not show such association (Table 3).
Of late, waist circumference and waist-hip ratio(W/H)
are projected as a better predictive index than BMI for
CVD, Wildman, et al, (2005) have concluded it in the
Chinese population and have suggested these conclusions
should be examined in other racial populations.?? In
our population, both BMI and W/H are not increased
significantly in HTN patients (Table 1).

Oxidised LDL aggravates hypertension.* It has been shown
that increasing plasma TBARS level increases oxidized
LDL level and oxidized LDL enhances atheroscelerosis. '3
Therefore, with our result of significant raised plasma
TBARS and lipid profile in hypertensive patients, we can
assume that oxidized LDL did increase in HTN patients of
our study which could have aggravated hypertension and
enhanced atherosclerosis. However, further research
is necessary to elucidate this phenomenon in our
population.

CONCLUSION

Accounting all the data together, we can conclude
from our observations that lipid profile is unfavorably
altered in HTN and oxidative stress is significantly
raised. Dyslipedemia and raised oxidative stress are
the established risk factors for the atheroscelerosis.
Therefore, our study indicates that monitoring of the
lipid level and maintaining of the oxidative balance in
hypertensive patients would be helpful in preventing the
CVD and other diseases associated with hypertension.
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