Available online awww.scholarsresearchlibrary.com

Q;\O‘Og/%/

Scholars Research Scholars Research Library

9"49953‘6

¢
)
<
%

Annals of Biological Research, 2014, 5 (1):17-22 A
(http://scholarsresearchlibrary.com/archive.html) lerary
ISSN 0976-1233
CODEN (USA): ABRNBW

Association between menopausal status and obesitydhits effect on lipid
profile in normal and hypertensive women.

Kawaljit Kaur

Department of Human Genetics, Guru Nanak Dev UsitsgerAmritsar (Punjab, India)
B. D. Arya Girls College, Jalandhar Cantt., Punjdbdia)

ABSTRACT

Present work is a continuation of our previous werkere 78 pre- (39) and postmenopausal (39) womemr w
recruited. Each group was further divided into; rolbese normal (10), obese normal (10), non-obepertsnsive
(10), and obese hypertensive (10). Body mass imdex calculated as per WHO and hypertensive statas w
determined following JNC (VII) guidelines. Aftersaring fasting for 12 hours, blood sample of 5 rakwollected
in sterile tubes from anti-cubital vein. Serum gaparated, aliquots were made and serum samples stered in
freezer for the estimation of lipid profile andrestiol levels. Estradiol was assayed by competittléSA using
Estradiol Kit manufactured by Adaltis Italia (Itglyor the previous work and rest of the sample wtaged for
assaying lipid profile for the present work. Ligilofile was estimated from the stored blood sampkag the
commercially available kits. The mean values of TG,and LDL-C were significantly higher whereas amealue
of HDL-C was significantly lower in obese normabpacts as compared to their non-obese countergartsoth
pre- and postmenopausal groups. As compared togmepausal, the situation was bad in postmenopausaien.
Similar was the status in hypertensive subjectghmrisituation aggravated in hypertensive subjastsompared to
their normal counterparts. The correlation existetvween lipid profile and BMI and estradiol. Decsed levels of
estradiol in obese and hypertensive subjects reflee role of the hormone in making the situaticorst: May be
this is the reason, the prevalence of hypertensioreases in obese as well as postmenopausal women.
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INTRODUCTION

Obesity, an increasingly prevalent and difficulitteat condition, affects more women than men. Asvan der
Merwe [1], latest prevalence figures for obesitythivi the European region confirm that in most caest the
number of obese women surpasses the number of almsesometimes being double than men. Many reports
obesity in India have also confirmed the prevalesfogbesity to be higher among women than men fg,3besity

in itself has negative consequences for women'#thé@oughout the life cycle. The growing prevalerof obesity

is increasingly recognized as one of the most itambrrisk factors for the development of hypertensilipid
abnormalities and type 2 diabetes mellitus (T2DMhich are known to be independent risk factors for
cardiovascular diseases (CVDs) [5,6,7].

Hypertension has become a major health concerrsjlpesa consequence of the rapid epidemiologicaisition
over the last 2 or 3 decades. The prevalence d@rbgmsion has been increasing, and in year 2008stamated 972
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million people, out of which 333 million in econoraily developed and 639 million in economically diping
countries, in the world were suffering from thioplem. Compared with the year 2000, the numbereopfe with
hypertension in economically developed countrigsrigected to increase by 24% from 333 million &84million
and a rise of 80% is predicted for economicallyedeping countries from 639 million to 1-15 billiday the year
2025. On the basis of these estimates, almost-tfuaders of the world’s hypertensive populatiordl Wi in
economically developing countries by 2025 [8], ®ub§ with hypertension possess two folds highet ob
developing coronary artery disease, four times dniglsk of congestive heart failure and seven titngher risk of
CVD compared to normotensive subjects [9,10]. Aligio India is the second largest nation, relativigtie is
known about the actual prevalence of hypertengidndia.

In females, weight gain particularly after menopassems to be a universal phenomenon. Before thefagO,

majority of women tend to increase their weightdio whereas, after menopause there appears to becelerated
increase in fat mass and a change in preferergtiadtbrage to a central part of body that is abdahliocation.

Studies have reported that during menopause, wejgint and onset or worsening of obesity is favouaed

prevalence of obesity is highest [11,12, 13 (d)has been reported by Evans and Racette [14kthanty percent
women of age 45-54 years are over weight or ol&set may be concluded that the prevalence ofipbesreases
in postmenopausal women as compared to premendpaaiseen. According to Solimene [15], heart diseissthe

first killer of women in the modern era, regardledgsage, race and of ethnicity, and its prevalerises after
menopause.

Menopause appears to be associated with adversgeshan blood lipid profile and these changes npeeed up the
process of atherosclerosis and especially coromaayt diseases which is the major cause of deatidizability in

postmenopausal women [16, 17]. Keeping all thestofa in mind, the present study was designed udysthe

status of lipid profile in non-obese normal and éyensive, obese normal as well as hypertensive gmd

postmenopausal women. The purpose was to obsearg ifelationship is established between menopataals
and the lipid profile.

MATERIALS AND METHODS

Present work is a continuation of our previous warkere correlation between leptin and hypertensias
established among non-obese and obese women \sjibateto their menopausal status [18]. To carriywak, 78
pre- (39) and postmenopausal (39) women were tectuEach group was further divided into; non-obesenal
(9), obese normal (10), non-obese hypertensive, @l obese hypertensive (10). Here ‘normal’ stdondsnon-
hypertensive’. The study was approved by the Guanadk Dev University Ethical Review Committee. Badgss
index (BMI) was calculated as per WHO [19] and hygesive status was determined following JNC VI0][2
guidelines. While choosing the subjects for bioclwairstudies, it was ensured that all the pre- pogtmenopausal
subjects (in each subgroup) were having similaneslof mean BMI so that the actual effect of tmeénopausal
status could be ascertained. After ensuring fagtind.2 hours, blood sample of 5 ml was collectedterile tubes
from anti-cubital vein under aseptic conditionsnfrthe selected non-obese and obese (Normal andtégprre)
pre- and postmenopausal subjects who consentdiddiod sample collection. Blood samples were alloteestand
and then centrifuged. Serum was separated, aliquets made and serum samples were stored in frémztre
estimation of lipid profile and estradiol levelsstEadiol was assayed by competitive ELISA usingdehol Kit
manufactured by Adaltis Italia (Italy) for the preus work and rest of the sample was stored foayasg lipid
profile for the present work.

Lipid profile was estimated from the stored blo@mples using the commercially available kits. Tatatum
Cholesterol (TC) was determined by enzymatic (CHRAR) colorimetric method [21] and Triglyceride Iy
enzymatic (GPO-PAP) method [22]. High density lipmpin (HDL-C) was estimated by precipitation metfa3]
and Low density lipoproteins (LDL-C) by Friedewdtdmula [24].

Data analysis

Data was maintained on excel spread sheet. Analyass performed using SPSS (Statistical Packag&daial
Sciences, SPSS Inc., Chicago, IL, USA) ) versionfdrwindows. Results were presented as meant Hhie.
differences in biochemical variables between PresM Post-M women were assessed with‘t-test’. ANON#s
done to analyze the comparison between the groups.
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RESULTS

Estradiol levels were assessed among the same esgmquips during our previous study. It was obseithetl the
level of estradiol was significantly lower in obe§®rmal as well as hypertensive) premenopausal emoas
compared to non-obese premenopausal subjects aBingihd of change was observed in postmenopatmabgOn
comparing non-obese pre- and postmenopausal waiggrificantly lower mean values of estradiol webserved
in postmenopausal women in both the groups; nomsalwell as hypertensive (p<0.001). Similar statuss w
observed in the obese pre- and postmenopausal wahewing significantly lower levels of estradiol in
postmenopausal women (p<0.001) in both the grogpsoapared to their premenopausal counterparts (uzt
shown).

Lipid Profile of Normal and Hypertensive Pre- and Postmenopausal subjects

The comparative account of lipid profile of the mad pre- and postmenopausal subjects is givehaile 1 In

normal subjects, the mean values of TC, TG and KDixere significantly higher (p<0.001, p<0.05; p<GLQ
respectively), whereas, mean value of HDL-C wasiicantly lower (p<0.02) in obese normal subjeets
compared to their non-obese premenopausal counter@milar trend of changes in lipid profile walsserved in
normal postmenopausal womeTable 1). Levels of TC, TG and LDL-C were found statistigahigher in obese
subjects (p<0.02) as compared to their non-obegeterparts.

Table 1: Lipid Profile of Normal Non-Obese and Obes Premenopausal and Postmenopausal Women

Component Premenopausal Women Postmenopausal Women
Non-Obese Obese Non-Obese Obese
TC (mg/dl’ 152.59+20.7 | 201.57+30.2° | 168.21+17.5* | 205.70+33.8"
TG (mg/dl) 90.12+17.98| 131.20+49%70 107.09+29.26 | 142.67+18.20
LDL-C (mg/dl) | 73.17+12.13| 135.89+2554 104.82+20.69 | 146.71+32.7%
HDL-C (mg/dl) | 62.03+13.44| 43.15+9%1| 46.37+5.07 40.48+10.62

The values are Meanz SD. (a), (b), (d) represelmsdomparison between non-obese and obese premesadpaomen; (b’) stands for
comparison between non-obese and obese postmemabpausen; (a”), ("), (d") compares the mean u&s of non-obese pre- and
postmenopausal women, where a, a”’=p<0.05, b, B&y®2, c"=p<0.01, d, d"=p<0.001

On comparison between normal pre- and postmenopaubgects, the levels of TC, and LDL-C were observ
higher in both, non-obese and obese postmenopawsaén as compared to non-obese and obese premsabpau
subjects with statistically significant increasenion-obese group only (TC: p<0.05, LDL-C: p<0.0@ the other
hand, HDL-C content showed decline in both non-ebasd obese postmenopausal subjects as compared to
premenopausal women with statistically significdifterence in non-obese group (p<0.001).

The mean values of lipid profile in hypertensivenrabese and obese pre- and postmenopausal women are
presented iMmable 2 It is evident from these values that TC, TG amliC levels were significantly higher in
obese hypertensive women as compared to non-obesamd postmenopausal women (p<0.02 in TC, p< 01

TG and LDL-C in pre and p<0.02 in TC, TG and p<40i® LDL-C in postmenopausal women). On the otherd)

lower mean values of HDL-C were observed in obggetiensive pre- and postmenopausal women as cenpar
their normal counterparts but the differences vetaéistically non-significant.

Table 2: Lipid Profile of Hypertensive Non-Obese ad Obese Premenopausal and Postmenopausal Women

Component Premenopausal Wome Postmenopausal Wome
Non-Obese Obese Non-Obese Obese
TC (mg/dl) 175.76+18.08 206.97+26™27 181.33+7.46 | 211.28+31.23
TG (mg/dI) 100.73+15.83 133.42+23%p 125.63+13.160 | 143.63+9.57
LDL-C (mg/dl) | 110.04+17.95 137.87+12%54 118.56+11.90 | 148.20+15.64
HDL-C(mg/dl) | 43.035.55 40.83+8.65 36.66+4°14 | 32.91+5.11

Values are Mean +SD. (b),and (c) stands for coriguar between non-obese and obese premenopausahwi)gc’) stands for comparison
between non-obese and obese postmenopausal watlecoiipares the mean values of non-obese pre- anpbstmenopausal women and
(a’) compares the mean values of obese pre- avgtrpenopausal women where a”’=p<0.05, b, b'=p<0.@2c’, ¢"=p<0.01

When compared the mean values of lipid profile leemvhypertensive pre- and postmenopausal womeherhig
mean values of TC, TG, and LDL-C were observeddn-abese postmenopausal women but the differense wa
statistically significant in case of TG only (p<Q)Q whereas, significantly lower HDL-C level (p<@)Owas
observed in hypertensive non-obese postmenopaubgcts as compared to their premenopausal colwamterp
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Similarly, on comparison between obese women df bat groups, TC, TG and LDL-C levels showed highean
values in obese postmenopausal women as compatbéitmbese premenopausal counterparts but tferetites
were not statistically significant. On the othentiasignificantly lower level of HDL-C (p<0.05) waxbserved in
obese postmenopausal subjects as compared to mieesenopausal women.

Table 3: Pearson'’s correlation co-efficient (r) offC, TG, LDL-C and HDL-C with different variables in Normal Non-Obese and Obese
Premenopausal and Postmenopausal Women

Variables TC (mg/dl) TG (mg/dl) LDL-C (mg/dl) HDL-C (mg/dl)
Non-Obese|] Obese| Non-Obese  Obes¢  Non-Obgse Obese -Ologse| Obese
Premenopausal Wome
BMI (kg)/(n?) 0576 0.608 0536 | 0870 0404 | 0831  -0.804* | 0.931
SBP (mm/Hg) 0.262 0.556 0.139 0.553 0.480, 0.440 3.0 -0.598
DBP (mm/Hg) 0.372 0.501 0.619 0.622 0.420 0.544 5440. -0.614
Estradiol(pg/ml)| __ -0.723* | 0.732"| __ -0.449 20.627 P& | 0723 | 0.704 0.723
Postmenopausal Women
BMI (kg)/ () 0.683° 0675 0.752° 0507 0.782° 0372 0.737° 20.35¢
SBP (mm/Hg 0.35( 0.856*** 0.00: 0.14( 0.02¢ 0.00¢ -0.127 -0.49¢
DBP (mm/Hg) 0.655 0.379 0.448 0.743 0.325 0.590 349. -0.786*
Estradiol(pg/ml) -0.882** -0.833** -0.452 -0.727%  0:798** -0.746* 0.722* 0.756*

BMI-Body mass index, SBP-Systolic blood pressuB®-Diastolic blood pressure, where@001=*** p<0.01=** p<0.05=*

Correlation of Lipid Profile with different variabl es

Tables 3 and 4depict the correlation of lipid profile with diffent variables in normal as well as hypertensive
subjects. The tablg shows positive correlation of TC, TG, LDL-C withv, SBP, DBP and negative correlation
with estradiol, whereas, HDL-C shows negative datien with BMI, SBP, DBP and positive correlatiavith
estradiol among normal pre- and postmenopausal woriemong premenopausal women, correlation of lipid
profile is stronger with BMI and estradiol, whereamong postmenopausal women, TC is strongly aigeélwith
SBP and HDL-C with DBP among obese subjects besalesther components of lipid profile being string
correlated with BMI and estradiol. It is furtheflegted that this correlation is stronger in postogausal women as
compare to premenopausal subjects.

Table 4: Pearson'’s correlation co-efficient (r) offC, TG, LDL-C and HDL-C with different variables in Hypertensive Non-Obese and

Obese Premenopausal and Postmenopausal Women

Variables TC (mg/dl) TG (mg/dl) LDL-C (mg/dl) HDL-C (mg/dl)
Non-Obese] Obese| Non-Obese  Obes¢ Non-Obdse  Obdse -Olmse| Obese
Premenopausal Wome
BMI (kg)/(mD) 0.776* | 0.869"* | 0.961"* | 0.685° | 00924 | 0.909** | -0.721 637"
SBP (mm/Hg) 0.822** 0.818** 0.863*** 0.939%** 0.612 0.681* -0.704* -0.787**
DBP (mm/Hg) 0.943** 0.923*** 0.839** 0.742** 0.844* 0.834** -0.840** -0.518
Estradiol(pg/ml)| _-0.758* | -0.702* 0.492 07541 &0~ | -0.499 0710 | 0.802~
Postmenopausal Women
BMI (kg)(m) 0.757* 0731 | 0885 | 0687* | 0.826" 0.218 088 | 0.739
SBP (mmHg) 0.714* 0.632* 0.879*** 0.602 0.964*** T2* -0.667* -0.153
DBP (mmHg) 0.780* 0.836** 0.872*** 0.627* 0.798** .@14* -0.787** -0.487
Estradiol(pg/ml) -0.823* -0.802** -0.827* -0.707*| -0.808** -0.506 0.724* 0.832**

BMI-Body mass index, SBP-Systolic blood pressuB®-Diastolic blood pressure, where<qp001=*** p<0.01=** p<0.05=*

Among hypertensive subject&able 4), TC, TG, LDL-C is significantly positively corraled with BMI, SBP, DBP
and negatively correlated with estradiol, wherddB]-C is significantly negatively correlated withMB, SBP,
DBP and positively correlated with estradiol levielis further reflected that this association ieosger among
postmenopausal women as compared to their premesalpaounterparts.

DISCUSSION

Biochemical analysis revealed significant differesicin the lipid profile of non-obese and obese med
postmenopausal women in both the studied groups. TIC, TG, LDL-C levels were significantly highethile
HDL-C levels were significantly lower in obese sdis as compared to non-obese in both, pre- and
postmenopausal women. Results of the present aiedyupported by the findings of other researci@iadha et al
[25] in their study on correlation of lipid profileith anthropometric variables observed positiverelation of
elevated cholesterol and LDL-C with BMI. Sandhtakt[26] in their study observed positive corraatibetween
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TG and BMI and negative correlation between HDLAd 8MI. It is evident from these reports that wiiticrease
in weight and BMI, the mean values of non-friendlymponents of lipid profile increase and friendl{pIHC
decrease. Both, TC and TG levels reflect free fattigls in plasma. The level of fatty acids is eledan obesity
because greater than normal amount of free fattsare released from increased adipose tissue evassthough
the fatty acid release from individual cell is n@irf27]. On comparison between pre- and postmersglavomen,
higher mean values of TC, TG, LDL-C and lower HDLw@re observed in non-obese and obese postmenbpausa
women as compared to premenopausal women. It majtiileuted to the decline in estradiol level atnmgause in
the postmenopausal women, as withdrawal of estrtegets to poor lipid profile in women. 10-20% inese in TC,
and LDL-C and 10% decrease in HDL-C level aftere2rng of menopause has been reported [28]. Fafitingen
level at menopause deteriorates the lipid proflg][ As estrogens are associated with loweringegdtetol, and in
particular reducing LDL, the fall in their level atenopause may be attributed to higher rate ofighamong
postmenopausal women [30].

The levels of different components of lipid proffiéay a significant role in determining the heaidfran individual.

In the hypertensive subjects, lipid profile got semed. Higher levels of TC, TG, LDL-C and lowerdksvof HDL-

C were observed in hypertensive non-obese and gireseas well as postmenopausal women as compared t
normal subjects. Our findings are in agreement Withfindings of other scientists who observed éigevels of
TC, TG, LDL-C and lower levels of HDL-C among hyfeersive as compared to normotensive subjects [2]1, 3
Liver plays an important role in lipid metabolisihis the hub of fatty acid synthesis and lipidcaiiation through
lipoprotein synthesi§33]. Estradiol has an impact on the liver. Estrogrecreases the activity of lipase hepatic
enzymes and, consequently, the levels of TC, TGLddC decrease and the synthesis of HDL-C is stataa

[34, 35]. These findings suggest some link amoygdipidemia, estradiol and hypertension that miggtelevant to
the development of CVD in obese subjects.

Improved levels of lipid profile and insulin resiste after administration of estrogen among postpeusal
women further supports the relationship betweemodyrtive hormones and lipid profile [36]. As thikuation
becomes unfavourable in postmenopausal women aparethto premenopausal women in both normal as well
hypertensive subjects, it is suggested that detlestradial in postmenopausal women plays sigmificale in
making the situation worse. So, postmenopausal womest be advised to take care of their life stgk, healthy
food and do regular work out.

CONCLUSION

Decreased levels of estradiol in obese and hypgversubjects reflect the role of the hormone irking the
situation worst among these subjects. May be ¢hiké reason, the prevalence of hypertension iseseia obese as
compared to non-obese as well as in postmenopawasaén as compared to their premenopausal counterpar
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