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Abstract

Objective: Co-existence of diabetes and hypertension is krtovaggravate cardiovascular complications. Of egeis what impact obesity has
considering its prevalence in the general popuiadind the public health implication? Hence, thigdgtinvestigated the effect of obesity on
diabetes and hypertension vis-a-vis oxidative stegsl some antioxidant statidethods: The study population comprised of 264 subjectssebe
hypertensive (OH; n=59), obese diabetes (OD; n=8I9¢se diabetes arfnypertensive (ODH; n=41), obese non diabetes andhypertensive
(ONDH; 45) and non obese non diabetes and non teyve (NONDH; control; n=60). There ages, blooespure, fasting blood glucose and
body mass index were determined using standaradhitpobs while Malondialdehyde (MDA) levels was usedletermine oxidative stress status
and Vitamins A and E with Nitric oxide (NO) wereedksfor the assessment of the antioxidants statdstteese were analyzed via standard
laboratory procedurefResults: The control were younger, however the age diffeeebhetween groups were not significant. BMI was not
significantly different when tegiroups were compared but with control, the diffeeewas significant. The mean blood pressure forctrerol
was significantly lower than those of the OH, ODitl&DD but not significantly different from that @NDH. Also, fasting blood glucose was
significantly higher amongst the ODH and OD grogpspared to the OH, NODH and control groups. Coegpavith the control, marker of
oxidative stress (MDA) was lower although not sfigaintly different from those of ODH, OD, OH and ON. Variations were observed with
biomarkers of antioxidants status studied and thveme observed to be significant in terms of vitari in the ODH, OD and OH groups
compared to the ONDH and control groups. However vitamin E level for the control was not sigrdtitly different from those of ONDH and
OD but significantly different from those of the Gidd ODH groups. Also, nitric oxide levels among gnoups were not significantly different.
Conclusion: Obesity is an oxidatively stressed condition whigrsens with diabetes and or hypertension compiigat but interestingly these
complications increased the levels of antioxidéwitamin A and NO) studied.
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INTRODUCTION the possible mechanisms that relate obesity arizeta to

Obesity is associated with increased incidentaypertension increased CVD risk include inflammation and oxidatdamagé’

and diabetes mellitd8. On the other hand, epidemiological There are data that indicate increased oxidatiesstin human
studies as well as intervention studfésndicated that weight essential hypertension as well as in obese hypsivie
loss is associated with reductions of blood presand glucose patients®™® Hence, could factors that reduce oxidative stress
levels and with a decreased incidence of hyperersnd non— Provide an important tool to reduce the burden iased with
insulin-dependent diabetes mellitus. Although tmelaerlying obesity and related chronic disease including desbeand
mechanisms for the association of obesity with elie$ and/or CvD?

hypertension are still not fully knowh? it is known that We hypothesize that oxidative stress might be anaom
diabetes and hypertension react favorably to weighink that underlies both diabetes and hypertensmmhiced by
reduction>*! obesity. The aim of this study therefore, is toestigate the

It have been reported that in reality diabetes an@ffect of obesity on markers of oxidative stresd antioxidants

hypertension are found in the same individual nuften than  Status in obese diabetic and hypertensive subjects.
would occur by chance, whereas the overlap betweamETHODS

dysglycemia and raised blood pressure is even sudrstantial
than that between diabetes and hypertension. Tigigests that ] e
they either shared genetic or environmental faciarghe City, Kwale and Asaba, all in the south-south zohHligeria.

Study Area This study was conducted in Ekpoma, Benin

etiology. Interesting, substantial overlap betwd@abetes and Study Design This study is a cross-sectional study
hypertension has previously been reported, refigcti involving simple random sampling and cohort sanplfior
substantial overlap in their etiology and diseagetmanisms. subjects recruitment.

It is said that people with Obesity and type 2 diab Ethical Consideration Ethical approval was sought and
mellitus (DM) have increased risk of death from C®id that  given by the research and Ethic Committee of AAkpdina. The
Address for correspondence* intervention and control community gave their pession after the

Dr. Idonije O. Blessing, aims and objectives of the study were explainedhtam. Also,

Department of Chemical Pathology, College of informed consent was sought and obtained from #spandents

Medicine, Ambrose Alli University, Ekpoma, Edo Stat before enrollment into the study. At the end ofshely the control
Nigeria. ' ’ ' group was also given the same intervention, foicattreasons.

Written informed consent/ questionnaire were adstémed to all
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subjects.

Sampling Method and Sample Sizé\ simple random
sampling was done to recruit subjects for the stilithe sample
size was determined as follows:

T
e
60196
Where: N = sample size, P = Population or Prevalemate

(50% or 0.5), q = 1-0.2, Error margin = 0.05

Subjects and GroupingSubjects were classified intbe
following five (5) groups to meet the set goalstlis research.
Group 1: Obese Diabetic (OD); Group 2: Obese Hypsitve
(OH); Group 3: Obese Diabetic/Hypertensive (ODH)p@ 4:
Obese Non Diabetic/Hypertensive (ONDH) and GroupN®n
Obese Non Diabetic/Hypertensive (NONDH) [normal

control©]. They were classified as non-obese usSiNg <24.5
kg/m2, diabetic using fasting plasma glucose (FB&J mmol

/Il (126mg/dl), hypertensive using blood pressure Bf

140/90mmHg and A total of about two hundred andysiaur
subjects were recruited and was distributed asvollOD=59;
OH=59; ODH=41; ONDH=45; and NONDH=60

Inclusion Criteria All Subjects with BMI<S24.5kg/m2

6mths was selection of subjects and baseline measmts of
BP and FBG, 7-12mths was repeat measurements cdrgP
FBG, 13-18mths was repeat measurements of BP atd E®
24mths was final measurements of BP and FBG aridctioin
of sample for analysis and 25-30mths was analysiiation
and processing of data

Statistical analysisData were presented as meanzS.D
(standard deviation) and then analyzed using 8tatis?ackage
for Social Sciences (SPSS) at a P value of 0.059&84 level
of confidence and results presented in suitablesab

RESULTS

Table 1 is a representation of some bio-parametetise
subjects used for this study. Of the 264 subjedsnined, those in
the NONDH (control) were youngest. However, the differences
between the groups were statistically not signiftcén relation to
BMI, the obese groups (OD, OH, ODH and ONDH) weagihg a
higher BMI and were statistically significant comgd to the
control (NONDH; 23.62+0.26 Kg/m2). Although the BMI
differences among the obese was not statisticadlyifcant (P >
0.05), it was highest among the OD (36.09+0.69 KY)/follows
by the ODH (34.73+0.79 Kg/m2), ONDH (33.69+0.57 K@) and
then the OH (33.28+0.62 Kg/m2). In terms of bloagdgsure, the
obese hypertensive presented the highest (163498/83.39+4.53
mmHg) and this was follows bythe ODH (157+£7.07/9

(control group) and=30kg/m2 (obese groups) and not on any? -39+6.89mmHg),OD(138.9+01/79.81+8.

form of medication were recruited.

15mmHg), ONDH (127.8+11.47/70.09+£9.20 nuhtand
then the control (125.5+10.14/70.77+11.29 mmHghtiStically,

Exclusion Criteria All Subjects who are obese (BM|the mean blood pressure for the NONDH was signifidawer
= 30kg/m2) and non obese already diagnosed as bdBR0-05) than those of the OH, ODH and OD groups rint

hypertensive and/or diabetic who are on medicatioese
excluded from this study.

Blood Pressure Measurement Resting blood
pressurevas taken in a sitting position after a 5-10 misutest

significantly different (p>0.05) with that of ONDHroup. To
check for diabetes, the fasting blood glucose wasstigated and
this was

observed to be significantly higher amongst the ODH
(12.50+6.41) and OD (10.91+4.65) compared to the OH

using a mercury sphygmomanometer according to atdnd (4.97+1.37), ONDH (4.09+0.93) and NONDH (3.93+0.85)

procedures at least four different times and thamrecorded.

BMI Measurement Heights were measured in standing

position, with shoulder and buttocks against thdl,wlae subject
looking straight ahead with joined feet, and arraeding on both
sides with a graduated tape. In addition, body tisigwere
measured with a calibrated beam scale. These wsee to
calculate the BMI which is weight (kg)/height (m2).

Fasting Blood Glucose (FBG) Measurement
Preliminary measurement of FBG in all the subjeeés done
using Glucometer at least two different times wttle mean
value recorded. Subjects were asked to fast ovarifing food,
drink, alcohol or smaoking).

Sample Collection and analysisAbout 12.5mls of
fasting blood was collected from each subject witbml
immediately used for preliminary FBG estimation &hfmls
immediately placed in fluoride oxalate container 6BG
estimation spectrophotometrically as these sergebtasis for
comparing FBG levels. Four (4.0) mils was placedEDTA

groups.

Table 2 showed the biomarkers of oxidative strb34)
and antioxidant status (vit. A. vit. E and NO) bktdiabetes and
hypertensive subjects compared with control. Altffouhe mean
MDA level was lowest in the NONDH group (5.32 1.85)vas not
significantly different (p>0.05) from those of thabese groups.
However, the ODH (5.87+1.06) showed the higheselléollows
by OD (5.83%#1.24), OH (5.63+1.05) and then the ONDH
(5.58+1.00). Vitamin A was observed to be higheaghificantly
(p<0.05) in the ODH (4.54+11.12) group and higherthe OD
(2.78+£8.49) and OH (2.14+7.43) groups comparedn® ®NDH
(0.40£0.30) and NONDH (0.45+0.23) groups. On thieeothand,
vitamin E was observed to be lowest in the ODH%81986) but
highest in the ONDH (12.96+2.99) group. Howeveg #itamin E
level for the NONDH (11.66+4.27) was not signifidgndifferent
from those of ONDH (12.96+2.99) and OD (10.39+6.10t
significantly different from those of the OH (9.42442) and ODH
(8.95+1.86) groups. Although there were variabilitythe level of
nitric oxide among the groups, the variations wewé statistically

container for vitamin A and E and NO, TPP, and MDAsignificant (p>0.05). However, the OH (31.27+4.88up showed

estimation using standard laboratory proceduresmit A and
E were analyzed using the vitamin A and E high sures liquid
chromatography kits from America

the lowest nitric oxide value compared to otherslevthe control
group (NONDH; 32.37+2.53) showed the highest value

laboratory company

(Alpco) diagnostics, USA . MDA was analysed usif®t pscussion

Spectrophotometry method.

Duration of Study The study was conducted within a

thirty months period (from July, 2009 to June, 20T2e first O-

Oxidative stress has been reported to plays dritadas
in the pathogenesis of many dised&@st implication in
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Table 1: Some bio-parameters in mean + SD of the ebe diabetes and hypertensive subjects compared wthe control

(NONDH)

Parameter
AGE (years

4 +15.7  51.32+15

NONDH

15 43.73x14.7 4 +14

86%15. 32%15.0 49.29%15. 73%14. 33£14.6
BMI (Kg/m Z) 36.09+0.6§ 33.28+0.63 34.73+0.7§ 33.69+0.57 23.62+0.26
BP systolic
mmHg) 138.9+7.0f 163.1+13.98 157.747.07 127.8+11.47 125.5+10.14
BP diastolic
(mmHg) 79.81+8.18 94.39+4.53 092.39+6.88 70.09+9.20  70.77+11.29
FBG(mmol/l) 10.91+4.68™ 4.97+1.37  12.50+6.41> 4.09:0.95 3.93:0.85

a: significantly different from NONDH (control), b: significantly different from OH c: significantly d ifferent from ONDH

Table 1: Biomarkers of Oxidative stress (MDA) and atioxidants status (vit. A, vit. E and NO) in meant SD of the obese
diabetes and hypertensive subjects compared with ¢hcontrol (NONDH)

ODH ONDH NONDH
Parameter OD (n=59) OH (n=59) (n=41) (n=45) (n=60)
MDA 5.83+1.2: 5.63+t1.0! 5.87+1.0 558+1.0( 5.32+1.8!
Vit . A 2.78+8.48" 2.14+7.48" 4.54+11.13" 0.40+0.30  0.45+0 .23
Vit . E 10.39+6.17 9.44+2.42 8.95+1.86 12.96+2.99 11.66+4.27
NO 32.10+3.50 31.27+4.39 32.05+3.77 32.07+1.81 BXFH3

a: significantly different from NONDH (control), b: significantly different from ONDH

hypertension and diabetic conditions has also besorted.

to oxidative stress. These reports are justifiedhi@ present

However?**® the underlying mechanisms for the association oftudy when one takes a clue from the result omcrotxide and

obesity with diabetes and/or hypertension are stit fully
known®¥ In the present study, it was shown that oxidasitress
assessed by MDA worsens when obesity is complicaigt
diabetes and or hypertension but milder in obesityy. This
finding is in agreement with previous studies whéciggested that
systemic oxidative stress correlates with BNt ! Also, the
addition of hypertension and diabetes aggravatedMbBA level
as observed in the present study. Indeed, it isoavk fact that the
co-existence of the two conditions is a powerfulrpoter of CVD,
accelerating microvascular and macrovascular caaniins and
greatly increasing cardiovascular stroke and erafestrenal
disease risk. Hence, oxidative stress may be isetk&n patients
with diabetes and or hypertension since persidigpérglycemia
causes increased production of oxygen free radtbhatgigh auto-
oxidation of glucose and non-enzymatic glycatiompaiteins.

The pathological role of oxidative stress in vaacul
diseases is well recognizd. The present findings showed
that diabetes have a more worsen potential on Mbpared
to hypertension. However, hypertensive conditiors teeen
found to produce increased blood lipid peroxidatiatues and
lower total antioxidant capacity (TAC) levéf8.?! a fact that
was supported by the present study. Series ofcelinand
experimental studies have also shown that oxidasitvess,
through free radical generation, plays a major molthe onset

1
of diabetes and hypertensi6f®® The deleterious effect of

which can be prevented by antioxidafit$® But the
effectiveness of antioxidants enzymes in scavendirag
radicals depends on their antioxidant cofactors.

Recall that in healthy individuals, oxidative daraatp
tissues is prevented by a system of defenses winicludes
antioxidant enzymes and vitamif8.Also, decreased antioxidant
activity and reduced levels of reactive oxygen mmedROS)
scavengers (vitamins E and C and glutathione) e

vitamin C. However, the observation in terms ofawiin A
may be that the worsen MDA in the ODH may have glated
the production of Vitamin A from other mechanismcmbat
the increased oxidative stress.

Considering the fact that increased oxidative stries
vascular walls is involved in the pathogenesis
hypertensiof?” atherosclerosis and hepatic steatB8isthe
reduce vitamins E and the increase in MDA in obdisbetes
and hypertensive subject may make them prone to .QYD
become more scary considering that oxidative stiegsmir
insulin secretion by pancreatic a célfs glucose transport in
muscle and in obesity, adipose tis&dé¢*" By implication, as
the diseases progress, there is tendency for thdatose
damages to deepen via way of positive feedback amésim.

Interesting, accompanying changes in diet andtiifesare
leading to growing epidemic of overweight/obesiype 2 diabetes
mellitus and other related cardiovascular dise@s&).”*!

Hence, dietary supplements with antioxidant andteel anti-
inflammatory effects may present a novel strategy o
controlling and reducing complication of obesity #te
population level**3!
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