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Abstract

Background and Objective: Menopause is a natural process in the ageing wbmen & it denotes the end of
reproductive capacity which menifests as cessationyclic ovarian function and cyclic menstruatiorhe various
hormonal changes associated with menopause orthm dipids play an important role in most cardimoblems in this
period. As Life expectancy is increasing in termhi@ge in women and menopause remains relativelyhamged, now
women are spending more of their life span in thetymenopausal period.The aim of our study wasviduate risk
factors for coronary artery disease in post mensgawomen. This includes study and comparison efsgrum lipid
profile in premenopausal and postmenopausal womtnreference to body mass indétaterial and Method: The
study was conducted with 100 premenopausal ancp@80menopausal women. The BMI of 50 women in eitfieup
was 18.9-24.9 and another 50 women was 25-29.9oMafactors which may alter lipid profile were &aed. After
overnight fast of 12 hrs, 5 ml venous blood wasdriawn and sent for lipid profile analysi®esults: We observed that
there is significantly high serum levels of totalbtesterol,LDL,VLDL and triglycerides and significidy low levels of
serum HDL in postmenopausal women group in comparts their pre menopausal counterparts irrespeaifvtheir

BMI levels (p=<0.05).Conclusions: Changes in lipid profile in post menopausal womagreases the risk of cardio

vascular diseases.
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Introduction

Menopause denotes a condition of permanent cessatio
of menstruation at the end of reproductive life doe
loss of ovarian follicular activity and cessatiori o
menstruation There are various hormonal changes
which take place in women after menopause andttead
alterations in lipid metabolism and increase tls& of
coronary artery disease in women [1]. Up to the afge
50 yrs incidence of CAD is lower in women but after
that the incidence becomes similar in both men and
women [2]. As Life expectancy is increasing in terof

age in women and menopause remains relatively
unchanged, so women are now spending more of their
life in the post-menopause period. Sixty millionmen

in India are above the age of 55 years [3]. Ihex¢fore
important to know all menopause related diseastiseof
women so necessary action can be taken for their

healthy life after menopause.
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Increase in the incidence of cardiovascular diséase
related to many risk factors such as Hypertension,
Diabetes mellitus, Dyslipedemia, increase in body
weight, ageing process, physical inactivity, mental
stress, smoking and alcohol intake [4]. In the Elhit
States, more than 500,000 women die of cardiovascul
disease and about half are due to coronary artery
disease (CAD). As the incidence of CAD is higher in
men but it increases significantly in women after
menopause [5]. The changes in the hormonal status
after menopause such as low estrogen, increased
luteinizing hormone and follicular stimulating havrre
exert significant effect on plasma lipids and lipmeins
metabolism in post menopausal women. In the present
study we tried to correlate some of the risk faxtas
altered lipid profile is associated with increaset of
CAD caused by hormonal changes taking place during
menopause. We measured the serum lipid levelssh po
menopausal women and compared these results with
women of reproductive age group with reference to
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the
factor

body mass index in  both
Hypercholesterolemia is a key
pathophysiology of atherosclerosis.

groups.
in the

Material and Methods

This is a cross sectional observational study. Sthdy

was conducted in the Department of Medicine
Bundelkhand Medial College and associated hospital
Sagar, MP during the period of March 2013 to March
2014. After taking written consent from all the ipats

and permission from the ethical committee, we have
selected 100 patients each in the premenopausal and
post menopausal group. Age group for premenopausal
women was 21 to 35 years and post menopausal was
45-55 yrs of age. The subjects having risk factdrich

may have an effect on lipid profile like diabetes
mellitus, hypertension ( BP > 140/90) , chronicriag
disease, chronic liver disease, smoking, dyslipéaem
alcoholism, tobacco chewing ,nephrotic syndrome |,
hypothyroidism and patients on drugs like estrogen
progesterone , beta blockers, steroids,statins and
positive family history of CAD were excluded frommet
study.

After taking written consent, all the patients weaken

for detailed history and medical examination. Prope
history of each subject is reported including naage,

sex, address, socioeconomic status, marital status,
dietary habbits, present history, past history, ifiam
history obstetric history and menstrual history.

Collection of blood sample Blood sample for serum
lipid estimation has to be taken on empty stomdtdr a

Results
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10 -12 hours of fasting. So all the pateients were
instructed to take non fatty meal upto 10 PM arehth
do 10- 12 hours of fasting overnight. Sample habeo
collected at 8 AM next day morning. 5 ml of venous
blood was withdrawn from anticubital vein with full
aseptic precautions. Clear unhaemolysed serum was
obtained by centrifugation. Estimation of serunidg
was done with end point colourimetry. Results were
obtained in mg/dl and converted into mmol/ L byngsi
appropriate conversion factor since mmol/L is Sl
(Standard International) unit.

Laboratory investigations: Estimation of following
parameters was done by the serum collected. Total
cholesterol (TC), Triglyceride (TG), high density
lipoprotein cholesterol (HDL-C) and low density
lipoprotein cholesterol (LDL-C), very low density
lipoprotein (VLDL).

BMI is also known as Quetelet's index [6]. It was
calculated by following formula. The Anthopometric
measurements were done. Height was measured in
Meter and weight was taken in Kgs. By these datd BM
was calculated.

Weight (Kgs)

BMI =
Height (M)2

All the values obtained above were arranged inbeta
form and master chart was prepared and statistical
analysis was done by SPSS software by using stgdent
t test.

The study was carried out in 100 premopausal afdpb8t menopausal women. The results of the strtedlgsafollows.
General and systemic examination of all the wonmehdath the study groups was normal. Premenopausiadew age
ranges from 21 to 35 with a mean age of 30.38 arstipenopausal women age ranges from 45 to 55 ygtrsnean

age of 44.25 years.

Table 1: Physical parameters of the patients in thetudy group

Parameter Premenopausal women (Mean +SD ) Post nmgrausal women(Mean £SD )
Normal weight | Overweight | P value Normal Overweight | P value
n=50 n=50 weight n=50 | N=50
BMI 18.9-24-9 | BMI 25-29.9 BMI 18.9- BMI 25-29.9.

24.9

Height 152.68+6.86 156.4546.92  p>0.05** 152.2265.5 152.14+5.80 | p>0.05**

Weight 51.25+8.32 66.22+5.54 p<0.05* 51.7945.42 .7886.92 p<0.05*

BMI 21.43+2.22 28.13+6.76 p<0.05* 22.68+2.89 28.978 p<0.05*

*p<0.05 statistically significant, p>0.05** statisally not significant, SD= standard deviation
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These are the various observations we found ooiirstudy. In Table -1 we have depicted the physiearacterstics in
terms of body weight (Kgs), height (Cms) and BMIbaith the groups of pre as well as post menopausaien. We
have observed that there is a statistically sigaift difference in weight as well as BMI of norraald overweight group
(p<0.05).

Table 2: Comparison of lipid profile in pre and po$ menopausal women of normal weight group

Parameter Premenopausal women | Postmenopausal women | P value

BMI 18.9-24.9 BMI 18.9-24.9
TC (Total cholesterol ) 176+30.12 250.12+28.12 pS50.
TG (Serum Triglycerides)| 128+20.14 136.34+16,36 0.p5*
HDL-C 64.34+8.80 46.42+4.47 p<0.001**
LDL-C 136.34+28.92 230.22+29.85 p<0.001**
VLDL 26.45+4,55 28.12+3.68 p>0.05***

*p<0.05 is stastically significant, **p<0.001 stically very significant, ***p>0.05 statisticallyot very significant.
BMI= Body mass index, HDL-C= High density lipopraoteLDL-C=Low density lipoprotein,VLDL=Very low desity
lipoprotein, TC- Total cholesterol, TG=Triglycerides.

In Table -2 we did the comparative study of varitipal fractions in pre menopausal and post mensabwomen of
normal body weight.The levels of serum total chided (TC) and serum triglycerides (TG)were sigrafitly higher in
post menopausal women as compared to pre menopaosatn of same BMI (P<0.05). In this study group IHD
Cholestrol is significantly lower in post menopdugs@men as compared to premenopausal women (p<p.QOL
Cholestrol was also significantly higher in postnopausal group as compared to pre menopausal @mp001).
VLDL levels were slightly higher in postmenopaugadup (P>0.05).

Table 3: Comparison of lipid profile parameters inpre and post menopausal women of overweight group

Parameter Premenopausal women| Postmenopausal women | p value

BMI 25-29.9 BMI 25-29.9
TC (Total cholesterol ) 201.12+24.14 270.24+24,56 <0.B01**
TG (Serum Triglycerides)| 136.32+23.21 170.34+21.45 p<0.001**
HDL-C 46.23+7.68 34.46+8.68 p<0.001**
LDL-C 192.24+22.46 256.14+28.90 p<0.001**
VLDL 28.24+2.78 30.60+5,54 p>0.05%**

*p<0.05 statistically significant, **p<0.001 stditsally very significant, ***p>0.05 statically notrery significant.
BMI=Body mass index, HDL-C= High density lipoprateiLDL-C=Low density lipoprotein, VLDL=Very low desity
lipoprotein, TC- Total cholesterol, TG=Triglycerile

In Table- 3 we did a comparison of lipid fractidmstween premenopausal and post menopausal wonmrenfeight
group with high BMI ( 25-29.9) , and this reveatbdt there is significantly higher levels of Tothlolesterol, LDL, and
triglycerides in post menopausal group (p<0.001PLHwas significantly lower in the postmenopausategary
(p<0.001). Similar changes were also found by Betdd [3].

immediate symptoms of menopause are the effects of
hormonal changes on various organ systems mainly on
cardiovascular system. The average age of menopause
is 50.5 yrs, but some women may enter menopause at
earlier age.

Discussion

Cardiovascular disease is a leading cause of nitgrital
both men and women in industrialized world. The
various physiological risk factors for cardiovasoul
disease are complex and the incidence of cardiolesc
disease increases with age in both the sexes,nbut i
women the risk increases markedifter menopause
[7]. Menopause is the permanent cessation of
menstruation which is retrospectively determined
following twelve months of amenorrhoea [8]. The

Studies have shown that women are at less risk of
developing CAD than their male counterparts, big th
benefit is abolished after 60 years of age. After
menopause, as there is loss of ovarian functiomms an
depletion of various ovarian hormones.These results
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adverse changes in glucose and insulin metabolism,
body fat distribution, coagulation, fibrinolysis dn
vascular endothelial dysfunction .We would like to
demonstrate various hormonal changes which takes
place during menopause. The major effect of Estroge
on lipid metabolism is by its action on regulatioh
various LDL receptors in Liver. Estrogen acts oesth
LDL receptors on the hepatocytes and leads to
increased clearance of LDL-C particles. By this
mechanism levels of LDL-C are regulated in the seru

If the concentration of small dense particles are
increased it is characterized by elevated seruml tot
cholesterol , triglycerides, LDL-C,VLDL and reduced
HDL-C.In association to these changes in lipid peof
the individuals also show increased adipose tisanéds
increased insulin resistance [9]. These fractidn#pa
profile are highly atherogenic and lead to incrdase
chances of CAD.

Estrogen increases HDL-C which is considered to be
good cholesterol for CVS by increased hepatic
productions of Apolipoprotein -A and decreased tiepa

elimination of HDL2 cholestrol by decreasing the
activity of hepatic lipase enzyme. Since during
menopause estrogen is low and which leads to
hampering of all these functions [10].

We have excluded in our study,all the factors which
may alter the lipid profile. There is no differericethe
results of normal weight as well as overweight
postmenopausal women. So we concluded that these
changes observed in lipid profile of these
postmenopausal women are due to deficiency of
hormone estrogen and not related to BMI. Sevetarot
studies also have observed similar results [11, 12]

Menopause is also associated with decreased physica
activity which leads to altered lipid profile. Duog
exercise free fatty acids are required for energy
production which is in turn produced by metabolism
triglycerides in the adipose tissues. The trigyiesiare
hydrolysed to free fatty acids and glycerol by
lipoprotein lipase enzyme.Adrenal cortex and gonal
hormones are also responsible for degradatiorpafdi

As gonadal activity is also less in post menopausal
perod. All these factors combined together leads to
elevated TC,TG,LDL-C,and reduced HDL-C levels in
serum of post menopausal women leading to increased
risk of CAD. As obesity is also a risk factor foAD in
women. If there is increase in 1 unit of BMI, thésel-

5 % increased risk of CAD.
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In our study we have found that there are sigaific
increase in serum total cholesterol TC, LDL-C,
Trigycerides in the post menopausal females as
compared to premenopausal women (p<0.05). And
there is significantly low level of serum HDL-C post
menopausal women (p<0.05). VLDL cholesterol was
also slightly higher in the post menopausal
group(p>0.05). In our study we have compared thd li
profile fractions in premenopausal with normal weig
and overweight and compared with post menopausal
women of normal weight and over weight. As on
comparasion we have not found any significant
difference in results with reference to body weighe
concluded that these changes in lipid profile irstpo
menopausal group are due to hormonal changes not
because of BMI. Our study is in accordance with
Bonithon-Kopp who concluded that total cholesterol
and LDL cholesterol significantly increased in
postmenopausal women [13].

As the role of various drugs like HRT and statime
still controversial, we recommend that there shdndch
rigorous life style modification in terms of daily
exercise routine, low fat diet should be consumzd t
reduce the levels of TG,LDL-C,TC and to increase t
level of HDL-C to reduce the cardio vascular rigkio
and incidences of CAD in post menopausal women.

Conclusion

As the atherosclerosis is the main culprit for
development of CAD. And the lipid profile shows
significant increase in total cholesterol, LDL-CGGTas
well as slight increase in VLDL-C, along with
decreased levels of HDL-C in post menopausal women.
We have conducted the study in premenopausal ds wel
as postmenopausal women of normal BMI and
overweight. But we could not demonstrate any
difference in the results due to weight. So we tahe
that these changes found in the lipid profile of
postmenopausal women are due to decreased estrogen
levels.So postmenopausal women should be counselled
regarding life style modification with low fat, Hidiber

diet and exercise to reduce the incidence of CAlrwh

is the major concern in the present era, As the
incidences of CAD are seriously increasing in
postmenopausal women these days.

Limitations of the study: In our study the sample size
was smallwe have included only 200 patients. As well
as we have not done Serum estrogen levels in ody st
as this facitity was not available in our set uphjch
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may have shown some changes in the results of our
study .
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