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Abstract

Obesity is a condition where a person has accumulated so much body fat that it might have a negative
effect on their health. Body mass index is a statistical measurement derived from height & weight BMI
between 18.5 & 25 kg/m? indicate a normal weight. BMI of 25-29.9 is considered over weight& that of 30
kg/m? or above is considered obese. High BMI now ranks with major global health problems like high
cholesterol, high blood pressure, in total global burden of disease. For people with obesity, weight loss
based solely on life style change in very challenging 1>*! oxidative stress is essential an imbalance between
the production of free radicals & obesity of the body to counteract or detoxify their harmful effects through
neutralization by antioxidant. Present study was carried out on 1000 subjects 650 were Rajasthani & 350
were south Indian. We divided them further according to BMI and obesity indices. They were than
estimated for MDA before consuming fibres diet. MDA was also estimated after 30 days consumption and
results were statistically evaluated. [6] BMI & various other indices of obese like waist circumference, hip
circumference, waist hip ratio are considered as screening tools for overweight & obese. Oxidative stress
increased with increased BMI. Dietary effect showed significant drop in all three categories of BMI
(P<0.001).
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causes over production of MDA level which is a
marker of oxidative stress& antioxidant status in
obese people™®. Present study was carried out on
1000 subjects 650 were Rajasthani & 350 were

Introduction

According to CDC on estimate 112000 excess
deaths per year are associated with obesity.
Obesity puts individuals at risk for more than 30

chronic health conditions like type 2 diabetes,
hypertension, stress incontinence, heart failure.
Free radicals generate lipid peroxidation process
in an organism Malondialdehyde is one of the
products of poly unsaturated fatty acids peroxide
in cells. Increased free radicals peroxidation

south Indian we divided them further according to
BMI and obesity indices. They were then
estimated for MDA before consuming fibres diet
which included fruits like prunes, pear apple,
raspberries, legumes like navy beans, cooked
black beans, cooked kidney beans, canned baked
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beans, beads like rye, gram flakes, nuts like
almonds, peanuts, walnuts, pecans, pistachio,
cooked lime beans, split peas, pumpkin, tomato,
broccoli in their diet which are fibres rich food
with no inclusion of fat and other ingredients.
MDA was also estimated after 30 days
consumption and results were statistically
evaluated.®! BMI &various other indices of obese
like waist circumference, hip circumference, waist
hip ratio are considered as screening tools for
overweight & obese. Our study lays stress on
anthropometric correlation with fibre food in 1000
subjects aged 18-50 year coming from Rajasthan
and south India. We classified the study in 2 parts.
In first part of our study groups were made
according to various indices of overweight status.
In the second part of our study MDA was
estimated to find out the effect of an exclusive
fibres diet on this oxidative stress marker.

Normal weight subjects had a normal MDA but
after consuming exclusive fibre food for 30 days,
MDA dropped (P<0.001) in both the
communities. After comparing both region group,
according to indices more significant drop was
observed for overweight subjects. Subjects with
high indices had high oxidative stress.

MDA estimated for obese group was 2.98 £ 0.16 n
moles/ml v/s 1.60 £ 0.30 nmoles/ml for normal
group. The dietary effects exhibited high
significance in all category of indices
(P<0.001).Body fat percentage of less than 30%
and more than 30% was considered and total body
fat of less than 20 kg & more than 20 kg was
taken into account to show correlation of the
parameters of oxidative stress& dietary effect was
approximately equal for each category.

Material and Method

Present work was done in the department of
Biochemistry in Pacific Dental College. Normal
subject of same age with that of respective over
weight group was taken as controls.
Thiobarbituric acid reactive substance (TBARS)*

Procedure

To 0.8 ml serum, 0.2 ml of TCA-TBA HCI
reagent was added, mixed and kept in boiling
water bath for 10 minutes. After cooling, 2 ml of
freshly prepared NaOH solution was added. The
pink colour was obtained and absorbance was
measured at 535 nm against blank which had
distilled water in place of serum.

Calculation
Molar extinction of TBARS at 535 nm 1.56X 10-
5/M/Cm
V x AOD at 535 nm = VxAOD at 535 nm
0.156 0.156

=25.6 x AOD at 535 n moles /serum
Normal range = 2.0-3.0 n mole/ml serum

Statistical analysis

1. Mean (X) = Sum of observations

Total No. of cases

2. Standard Deviation (S.D)
=VSum +square of term-(mean)2

n-1
n=number of obs.
3. Students “t” test:
t= Mean 1-Mean 2

SED
4. SED =V((SE1 x SE1) + (SE2 x SE2)

Results

ICMR suggest normal range of MDA as 1.05-3.2
n moles/ml of serum. In our study MDA in total
subject before consumption of fibrous food was
2.35 = 0.76 which improved to 1.8 + 0.46 after
consumption (P< 0.001).

Result are tabulated in Rajasthan& south Indian
subjects in tables (a&b) & tables 2 (a&b)
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Table 1(A)

Total Rajasthani South Indians
(n=1000) (n=650 /1000 ) (n= 350 /1000)
Before After Before After Before After
Parameters Mean + SD Mean | +SD Mean +SD Mean | £+SD Mean + SD Mean +SD
Malondialdehyde
(nmol/ml) 2.35 0.76 1.8 0.46 2.33 0.77 1.81 0.48 2.37 0.76 1.79 0.44
Total Rajasthani South Indians
(n=260/1000) (n=136/260) (n=124/260)
Before After Before After Before After
WT range 50-75 | Mean | £SD | Mean | +SD | Mean | £+SD | Mean | #SD | Mean | £+ SD | Mean +SD
Malondialdehyde
(nmol/ml) 3.16 | 0.28 2.24 | 0.18 | s3.18 | 0.28 2.27 0.19 3.15 0.28 2.21 0.16
Total Rajasthani South Indians
(n=43/1000) (n=24/43) (n=19/43)
Before After Before After Before After
BMI<18.5 Mean | £SD | Mean | #SD | Mean | £SD | Mean | +SD | Mean | £SD | Mean +SD
Malondialdehyde
(nmol/ml) 117 | 017 | 096 | 0.13 | 1.19 0.23 0.97 0.17 1.15 0.05 0.95 0.05
Total Rajasthani South Indians
(n=526/1000 ) (n=280/526) (n=246/526 )
Before After Before After Before After
BMI 18.5-24.9 Mean | £SD | Mean | £SD | Mean | £SD | Mean | +SD | Mean | £SD | Mean +SD
Malondialdehyde
(nmol/ml) 1.81 | 0.39 152 | 0.29 1.8 0.41 1.52 0.3 1.81 0.38 1.51 0.28
Total Rajasthani South Indians
(n=408/1000 ) (n=212/408) (n=196/408 )
Before After Before After Before After
BMI25-29.9 Mean | £SD | Mean | £SD | Mean | £SD | Mean | +SD | Mean | £SD | Mean +SD
Malondialdehyde
(nmol/ml) 3.1 0.2 2.22 | 0.16 3.1 0.2 2.26 0.15 3.11 0.19 2.17 0.16
Total Rajasthani South Indians
(n=24/1000) (n=14/24) (n=10/24)
Before After Before After Before After
BMI30-34.99 Mean | +SD | Mean | +SD | Mean | +SD | Mean [ +SD | Mean | +SD | Mean |  +SD
Table 2 (A)
Total Rajasthani South Indians
(n=240/1000) (n=131/240) (n=109/240)
Before After Before After Before After
+ + +
high WC,WHR and BMI >25 Mean | SD Mean | +SD | Mean | SD Mean | +SD | Mean | SD Mean | +SD
Malondialdehyde (nmol/ml) 322 | 018 | 227 | 0.15 3.2 021 | 228 | 017 | 324 | 013 | 225 | 0.13
Total (n= Rajasthani South Indians
447/1000) (n=239/447 ) (n=208/447)
Before After Before After Before After
+ + +
normal WC,WHR and BMI < 25 Mean | SD Mean | +SD | Mean | SD Mean | +SD | Mean | SD Mean | +SD
Malondialdehyde (nmol/ml) 164 | 0.35 14 0.28 1.62 | 0.35 139 | 0.28 1.66 0.35 1.4 0.27
Total Rajasthani South Indians
n=314/1000 ) (n=156/314) (n=158/314)
Before After Before After Before After
without correlation to any obesity + + +
indices Mean | SD | Mean | +SD | Mean | SD | Mean | #SD | Mean | SD | Mean | +SD
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Table 2 (B).

Total Rajasthani South Indians Raj. vs Raj. vs south
Bvs A Bvs A Bvs A south Ind. Ind.AMD (131vs109)
(n=240/1000) (n=131/240) (n=109/240) BMD
(131vs109)
high WC,WHR and BMI >25
Malondialdehyde (nmol/ml) 62.3° 38.77° 56.61° -1.8 1.55
Total Raj. South Raj, vs Raj.vs
Bvs A Bvs A Indians south Ind. south Ind. AMD
(n=447/1000) | (n=239/447) BvsA BMD (239vs208)
(n=208/447) (239vs208)
normal WC,WHR and BMI <
25
Malondialdehyde (nmol/ml) 11.73° 8.1° 8.53¢C -1.21 -0.38
Total Rajasthani South Indians Raj. vs Raj. vs
Bvs A Bvs A Bvs A South Ind. South Ind.AMD
(n=314/1000) (n=156/314) (n=158/314) BMD (156vs158)
(156vs158)
without correlation to any
obesity indices
Malondialdehyde (nmol/ml) 21.11° 14.13° 15.77° -0.19 2.44°
Total Rajasthani South Indians Raj.vs Raj.Vssouth Ind.
Bvs A Bvs A Bvs A south Ind. AMD (421vs379)
(n=800/1000) (n=421/800) (n=379/800) BMD
(421vs379)
BF% < 33%
Malondialdehyde (nmol/ml) 15.74° 10.56° 11.78° -1.01 0.33
Total B Rajasthani South Indians Raj. vs Raj. vs
vs A Bvs A Bvs A south Ind. south Ind.

(n=201/1000) (n=105/201) (n=96/201) BMD (105vs96) AMD (105vs96)

BF% > 33%
Malondialdehyde (nmol/ml) 30.35° 23.46° 19.89° 0.2 1.97
Total B Rajasthani South Indians Raj. vs Raj. vs
vs A Bvs A Bvs A south Ind. south Ind.
(n=731/1000) | (n=394/731) (n=337/731) BMD AMD (394vs337)
(394vs337)
BF < 20Kg
Malondialdehyde (nmol/ml) 14.15° 9.68° 10.45° 0 0.04
Total B Rajasthani South Indians Raj. vs Raj. vs
vs A BvsA Bvs A south Ind. south Ind. AMD
(n=270/1000) (n=132/270) (n=138/270) BMD (132vs138)
(132vs138)
BF > 20Kg
Malondialdehyde (nmol/ml) 82.87° 54.18° 64.86° 0.61 3.51°
Total B Rajasthani South Indians Raj. Raj. vs
vs A Bvs A Bvs A Vs south Ind.
(n=443/1000) | (n=233/443) (n=210/443) south Ind. AMD (233v5210)
BMD
(233vs210)
LBM < 42Kg
Malondialdehyde (nmol/ml) 10.06° 6.76° 7.58° 0.81 1.93
Total Rajasthani South Indians Raj. vs Raj. vssouth Ind.
Bvs A Bvs A BvsA south Ind. AMD (293vs265)
(n=558/1000) | (n=293/558) (n=265/558) BMD
(293vs265)
LBM > 42Kg
Malondialdehyde (nmol/ml) 20.44° 13.38° 15.83° -1.72 -0.61
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Total Rajasthani South Indians Raj. vs Raj. vs
Bvs A Bvs A Bvs A south Ind. south Ind. AMD
(n=310/1000) (n=178/310) (n=132/310) BMD (178vs132)
(178vs132)
SFT< 51 mm
Malondialdehyde (nmol/ml) 7.79° 5.45° 6.04° 1.76 1.96
Total Rajasthani South Indians Raj. vs Raj. vs
Bvs A Bvs A Bvs A south Ind. south Ind. AMD
(n=691/1000) (n=348/691) (n=343/691) BMD (348vs343)
(348vs343)
SFT >51 mm
Malondialdehyde (nmol/ml) 22.14° 14.89° 16.45° -0.39 1.33

According to body mass index

Underweight group (<18.5) had normal MDA.
MDA for BMI range of 30-34.99 kg/m* was
increased. Similar normal range was obtained for
BMI range group (18.5-24.9 kg/m?). Every group
of BMI showed significant drop in oxidative
status level (P<0.001). When Rajasthani were
compared with south Indians insignificant obser-
vation in parameters was seen in underweight&
obese groups; instead MDA was significantly
dropped in normal and overweight category.
According to indices of obesity

Subject who had high waist circumference, waist
hip ratio& BMI > 25 kg/m® projected high
oxidative stress. When comparison was done with
subject having normal waist circumference, waist
hip ratio& BMI < 25 kg/m? MDA for overweight
and normal group was 3.22 v/s 1.64 n moles/ml
serum. Highly significant effect of fibre diet was
observed in all group of indices (P<0.001). We
also compared Rajasthani and south Indian for
oxidative stress in BMI >25 along with antioxi-
dant level but there was insignificant correlation.
Effect of fibre diet showed significant drop
(P<0.001) according to Body Fat Percentage and
Total body fat, Lean Body Mass and Skin Fold
Thickness: Result for respective group were
(P<0.001) and oxidative stress was 1.74 v/s 2.62
in normal & obese category respectively.

Discussion

We assessed the prevalence of obesity, their
nutritional status of selected obese subjects to
evaluate the intervention of developed life style
modification program on selected subjects.

The prevalence of obesity is escalating rapidly
worldwide (seidell 1999, Shetty 2003) some
scientist (hill & peter 1998, Popkin& doak 1998)
concluded that obesity has already reached
epidemic proportion in developed region & our
state might fall into its grip very soon so the coast
of obesity to society represent a very important
issue & control of this problem claims priority.
Primary pre-requisite for all this is the availability
of information about the ground reality of obesity
among various population to set goals & targets to
reduce its prevalence. Therefore during present
study efforts were made to study current
prevalence in two communities.

Life style factors are changing in the two-state
attributable to recent economy growth, population
growth, change in societal million& increased
urbanization. Consequently, dietary habits of
Individuals have changed with decreased in
physical activity.

Kaneria et al found the prevalence of obesity in
groups & correlate the effect of fibre diet to be
recommended as a remedy for pre-obesity. Life
style and eating habits have a direct impact on this
burning issue. They are pointer to institute
measure to tackle the growing menace of obesity
on public health basis. Urgent measures are
required for its control. According to study by
Tungland™ there is a generation of free radicals
on membrane of cells. Free radicals can be
deleterious for membrane as they can cause
atherosclerosis, hypertension etc. lipid
peroxidation is increased in obesity. Overweight
condition can accelerate metabolic pressure &
speed up mechanical load on myocardium. This
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require more oxygen consumption. This result in
formation of reactive oxygen species like
superoxide, hydroxyl free radicals & hydrogen
peroxide due to accelerated mitochondrial
respiration. If antioxidant is enough in body to
combat these oxygen species the effects are not
clinically manifested, but if antioxidant status is
not balanced lipid peroxidation goes on
increasing. This lead to degradation of cell due to
pressure of body mass degeneration can cause
release of tumour, necrosis, factors alpha which
also increase peroxidation. Consumption of hyper
lipidemicdiets disturbs oxygen metabolism. Fatty
acid double bonds are vulnerable to oxidation
reactions and thus increase lipid peroxidation®.
According to van ltallie (2002) plasma
concentration of oxidative stress marker was
lower (P<0.001) with good health than those with
higher BMI (2.53 n moles/ ml serum v/s
4.75).They interpreted that a close association
exist between BMI &oxidative stress.

Present study shows that plasma MDA with
normal BMI (1.8 £ 0.71) after consumption of
exclusive fiber diet rich in antioxidant was
significant low (P<0.001) as compared with that
of high BMI category of more than 24.9 kg/m?
(2.35 £ 1.02). this is also in accordance with study
of Reddy K K and others 1997. We observed
increase MDA as the BMI group were in high
range which is in accordance with studies of Peiris
AN and others 1991.Increased peroxidation was a
direct consequence of altered functions of
membrane of RBC, this result in lowering of
antioxidants status & tissue damage. (Olusi SO)
2002. According to percentage of body fat MDA
was 3.14 n mole/ml v/s 2.15 n moles/ml serum in
high &normal groups. According to lean body
mass result was 1.96 n moles/ml v/s 2.66 n
moles/ml for normal higher category respectively.
Direct relation was seen with skin fold thickness
(1.74 £2.62) for normal and high group.

2.5 A

bk

0

= Before

= After

Axis Title

Oxidative Stress in Total, Rajasthani and
South Indian Before and after Fiber Diet

Study was in accordance to Qatanani M and Lazar
MA [2007] who confirmed that as lipid
peroxidation increase oxidative stress also
increases which is estimated as high MDA.
Oxidative stress was maximum for obese
category. This means that change in low density
lipid oxidation is maximum for obese. A
significant difference was observed in normal &
high  indices  category.  Normal  waist
circumference had MDA of 1.64 n moles/ml
serum as compared to 3.22 n moles/ml serum in
high abnormal category. There for our study
correlate well with the previous result given by
Singh et al. sparks JD et al.

Summary

According to ATP||| guidelines MDA was in
normal acceptable range in total / Rajasthani/south
Indians subjects. Oxidative stress increase with
increase BMI. Dietary effect showed significant
drop in all three categories of BMI (P<0.001).
Highly significant result was observed for
overweight& obese subjects in comparison to
normal BMI, after consumption of fiber rich diet
exclusively for 30 days. After comparison
between two communities, significant result was
obtained for high BMI only after diet was taken
(P<0.001) in higher indices category.
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Conclusion

MDA decreased after diet only for abnormal
indices group.

Thus, risk of obesity is a consequence of high
oxidative stress. This study emphasises on good
&healthy eating habits to prevent from obesity &
weight control. There is urgent need to address
this problem & now is the time to act.
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