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Abstract

At the time of menopause female sexual cycle ceases and female sex hormones diminish
rapidly. It is characterized by various physiological, psychological and biochemical changes,
and also metabolic bone disorders. Therefore in the present study we analyzed the level of
AST, ALT, serum proteins, total bilirubin, direct bilirubin and the level of calcium in pre and
postmenopausal women. The study involves 80 subjects, of which 40 pre-menopausal and 40
postmenopausal women. Statistical analysis was done using one-way ANOVA. In pre-
menopausal women the concentration of AST was elevated significantly as compared to
postmenopausal women (p<0.001) but, the concentration of ALT was increased non-
significantly. The concentration of total serum protein increases in post menopausal women
non significantly as compared to pre menopausal women’s whereas, the albumin level was
decreased significantly in post menopausal women (p<0.0001). The level of total bilirubin
and direct bilirubin increased significantly in post menopausal women as compared to pre
menopausal women’s (p<0.01).The serum calcium level was declined significantly in post
menopausal women as compared to pre menopausal women’s (p<0.0001). Thus our study
demonstrated that, as age advances liver gets irritated and the liver functions gets disturbed.
The decreased concentration of calcium in postmenopausal women indicates that they are
more prone to fractures and osteoporosis.
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Introduction

The period during which the female sexual cycle ceases and female sex hormones
diminish rapidly to almost none at all is called Menopause. It occurs between 45-55
years of age. It is characterized by hot flushes, night sweats and various other
psychological and biochemical changes occur. It also leads to metabolic bone
disorders.With the onset of menopause, rapid bone loss occurs which is believed to
average approximately 2% to 3% over the following 5 to 10 yrs, being greatest in the
early postmenopausal years [1-2]. Life time losses may reach 30% to 40% of the
peak bone mass in women. The pathogenesis of postmenopausal osteoporosis
involves the interplay of many factors- Nutritional, Environmental, and Genetic[3-4].
Biochemical markers of bone turnover have been shown to provide valuable
information for the diagnosis and monitoring of metabolic bone disease [5-6]. The
occurrence of Osteoporosis in postmenopausal women is very common problem
especially in India who are exposed to many of the risk factors like prolonged
amenorrhea, low calcium diet, lack of exercise, Vitamin D deficiency. But there are
very few Indian studies regarding the prevalence of osteoporosis in postmenopausal
women and also regarding the biochemical markers which indicate bone turnover.
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Onset of menopause also alters the liver functions. The liver performs diverse
functions, essential for life. Liver function tests (LFT) are effective modalities to
detect hepatic dysfunction. The most common tests include testing for Alanine
aminotransferase (ALT), Aspartate aminotransferase (AST), Bilirubin and Albumin.
A total serum protein test measures the total amount of protein including albumin
and globulin in the blood. The elevated total serum protein levels indicate
dehydration, high protein and high calorie diet, Liver/biliary dysfunction etc.
Albumin, a major serum protein synthesized exclusively by the liver. In some
inflammatory conditions the release of tumor necrosis factor inhibits albumin
synthesis but induces the synthesis of proteins of the acute phase response. When the
liver has been chronically damaged, the albumin albumin level decreases.
Bilirubin, a breakdown product of hemoglobin, derived from red cells that have
outlived their natural life and subsequently have been removed by the spleen. It is
extracted and bio transformed in the liver and excreted in bile and urine. As the liver
becomes irritated, the total bilirubin may rise. Hence it is important to understand the
difference between total bilirubin and direct bilirubin. Aspartate aminotransferase
(AST) formerly called serum glutamic- oxaloacetic transaminase or SGOT, is
another enzyme necessary for energy production. This enzyme also reflects damage
to the hepatic cell. It may be elevated in other conditions such as myocardial
infarction. Although AST is not a specific for liver as the ALT, ALT and AST are
useful in assessing the etiology of liver enzyme abnormalities. AST is elevated in
liver and heart disease. Alanine aminotransferase (ALT), formerly called serum
glutamate pyruvate transaminase or SGPT, is another enzyme necessary for energy
production. ALT, produced by the liver, abnormally increased in conditions where
cells of the liver have been inflamed or undergone cell death. As the cells are
damaged, the ALT leaks into the bloodstream leading to a rise in the serum levels.
Any form of hepatic cell damage can result in an elevation in the ALT. It is the most
sensitive marker for liver cell damage.Calcium, a component of skeleton, soft tissues,
and extra cellular fluid is the fifth most common element and the most prevalent
cation found in the body. The skeleton contains 99% of the body’s calcium. Soft
tissues and extra cellular fluid contain aboutl% of the body’s calcium. Of the protein
bound calcium fraction, approximately 80% is associated with albumin and 20% with
globulins. With all these background we have undertaken this study to analyze the
liver function test and the level of calcium in pre and post menopausal women.

Materials and Methods

The present work was carried out in the central research laboratory of A.B.Shetty
Memorial Institute of Dental Sciences, Deralakatte, Mangalore, after taking the
written consent from the subjects. About Sml of venous blood sample was collected
and the serum was obtained and stored at -4°C and was used for the estimation as
explained below. The total protein level was estimated by Biuret method[7-8]. In this
method the peptide bonds of the protein bind with copper ions in alkaline solution to
form a blue — violet complex. Tartarate is added as a stabilizer while potassium
1odide is used to prevent auto-reduction of the alkaline copper complex. The intensity
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of the blue-violet complex is proportional to the protein concentrations. Serum
albumin level was estimated by using bromocresol green indicator method[7-8].
Direct bilirubin level was estimated by Van Den Bergh method [9]. Here the
Conjugated bilirubin (direct bilirubin) reacts with diazotized sulfanilic acid to form a
red colored compound. The intensity of the color is proportional to bilirubin
concentration in the sample. Total bilirubin was estimated by Dimethyl sulfoxide
method[9]. In this method the total bilirubin reacts with diazotized sulfanilic acid in
presence of dimethyl sulfoxide (DMSO) to form a colored compound. The intensity
of the color is proportional to the bilirubin concentration in the sample. ALT (SGPT)
and AST (SGOT) level was estimated by IFCC Method [10]. Serum calcium level
was estimated by using Ortho— Cresolphthalein complex [11].

STASTICAL ANALYSIS: The data were expressed as Mean + S.D. and are analyzed
for statistical significance using one way ANOVA. P<0.05 was considered as the
level of significance.

Results

The level of serum protein and the concentration of liver enzymes mainly ALT and
AST indicate the functional ability of liver. In the present study, we estimated the
serum level of ALT, AST, albumin, total protein, direct bilirubin, total bilirubin and
calcium level in pre menopausal and post menopausal women (Table-1, Fig-1). From
this study we found that, the concentration of AST was elevated significantly in post
menopausal women as compared to pre menopausal women’s (p<0.001). But, the
concentration of ALT was increased none significantly in post menopausal women.
The concentration of total serum protein increases in post menopausal women
nonsignificantly as compared to pre menopausal women’s whereas, the albumin level
was decreased significantly in post menopausal women (p<0.0001). The level of
Total Bilirubin and direct bilirubin increased significantly in post menopausal
women as compared to pre menopausal women’s (p<0.01).The serum calcium level
was declined significantly in post menopausal women as compared to pre
menopausal women’s (p<0.0001).

Table-1: Average values of various parameters in pre-menopausal and post-
menopausal women. The values are expressed as mean + SD, n=40 each).

Parameter Pre-menopausal Post-menopausal P value
women women
AST (U/L) 12.54+1.28 15.97+3.27 <0.001
ALT (U/L) 7.18 +2.18 7.57 +2.63 0.472
Albumin (gm/dl) 4.07 +1.34 321 +0.42 <0.0001
Total Protein (gm/dl) 6.38 + 5.86 6.17+ 2.94 0.840
Total bilirubin (mg/dl) 0.58 + 0.94 1.46 + 1.61 <0.01
Direct bilirubin (mg/dl) 0.17+-0.067 1.01+-0.677 < 0.001
Calcium (gm/dl) 9.38 +1.03 7.15 +1.10 < 0.0001
Note: AST=Aspartate amino transferase, ALT=Alanine aminotransferase
© 2010. Al Ameen Charitable Fund Trust, Bangalore 117




Al Ameen J Med. Sci, Volume3, No.2, 2010 Suchetha kumari N.et al

18
16 [ premenstrual
14 1 @ postmenstrual
15
&
=
[
o
c
[«
o
£
~
Q
n
AST ALT P Albumin B DB Ca

Fig-1: Level of various parameters in pre-menopausal and postmenopausal women.
AST=Aspartate amino transferase, ALT=Alanine amino transferase, TP=Total
protein, TB=Total bilirubin,DB=Direct bilirubin,Ca=Calcium.

Discussion

Biochemical parameters can give an idea as to the rates of bone formation and
resorption.The results of the present study indicated that the level of serum calcium
was declined significantly in post menopausal women as compared to pre
menopausal Women’s. In general women lose about 1% of their bone density per
year during and after Menopause. However, nearly 35% of women lose bone at a
faster rate during the late pre- menopausal period. Biochemical markers can detect
women who are considered “rapid losers” that is, those who lose 3% to 5% of bone
per year [12-14]. Our study also demonstrates that the concentration of AST, total
bilirubin, and direct bilirubin was elevated significantly in post menopausal women
whereas, albumin, and calcium level decline significantly in post menopausal women
as compared to pre menopausal women. The level of serum protein and the
concentration of liver enzymes mainly ALT and AST indicate the functional ability
of liver. The serum level of ALT, AST, albumin, total protein, direct bilirubin, total
bilirubin and calcium level in pre menopausal and post menopausal women, and we
found that, the concentration of AST was elevated significantly in post menopausal
women as compared to pre menopausal women’s . When the liver becomes irritated,
the total bilirubin may increases and direct bilirubin level also increases. ALT is the
enzyme produced within the cells of the liver. The level of ALT abnormally is
increase in conditions where cells of the liver have been inflamed or undergone cell
death. As the cells are damaged, the ALT leaks into the bloodstream leading to a rise
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in the serum levels. Any form of hepatic cell damage can result in an elevation in the
ALT. AST also reflects damage to the hepatic cell. AST level was elevated in liver
and heart diseases. Albumin decreases in chronic liver disease, particularly if the
disease is getting worse. The elevated level of total protein in the serum causes
increase in the cholesterol, biliary/liver dysfunction. Calcium level decreases in
postmenopausal women hence, after the age of 50, there is a general tendency for
osteoporosis. AST, ALT, Total bilirubin, direct bilirubin, total protein level is
increased in postmenopausal women where as albumin and calcium level decreases
in postmenopausal women compare to premenopausal women. The level of total
bilirubin and direct bilirubin increased significantly in post menopausal women as
compared to pre menopausal women’s. This indicates that postmenopausal women
are more prone to liver damage and exhibit altered liver function, as the age
advances. The decreased concentration of calcium in postmenopausal women
indicates that they are more prone to fractures and osteoporosis.
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