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A B S T R A C T

Introduction: Osteoporosis is a major cause for morbidity in elderly and is further accentuated by the low
levels of estrogen in postmenopausal women. Recognition of bone changes early by estimating the levels of
bone turnover markers in the post menopausal women in comparison with pre menopausal women would
aidin decreasing the disability caused due to fracture.
Aim: To find the difference between the levels of ALP and urinary hydroxyproline in pre menopausal and
postmenopausal women.
Materials and Methods: In our study 45 post menopausal women and 45 premenopausal women attending
the OPD for different reasons were recruited and after obtaining informedconsent, blood sample and urine
samples were collected. Alkaline phosphatase (ALP) was estimated inserum sample and Hydroxy proline
levels were estimated in the urine sample.
Result: Both the serum ALP and urinary hydroxyproline levels were significantly (p<0.001) elevated in
postmenopausal women.
Conclusion: Bone turnover markers play a role in assessing the bone health in post menopausal women
and also aid in prognosis when an individual is on bone formation drugs.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Bone is a dynamic tissue that undergoes remodelling
constantly throughout life. It consists of two types of cells,
Osteoblasts and Osteoclasts which aids in the formation
and resorption of bone respectively.1 Osteoclasts resorb
bone by producing hydrogen ions to mobilize minerals
and proteolytic enzyme to hydrolyze the organic matrix.
Osteoblasts synthesize the organic matrix (Collagen and
non collagenous Protein) and control mineralization of the
newly synthesized matrix.2

Bone formation is an orderly process in which inorganic
mineral is deposited in relation to organic matrix.
Parathyroid hormone (PTH) and Vitamin D (Calcitriol) are
the two principle hormones regulating the process of bone
formation and resorption.3
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In general the processes of bone formation and resorption
are coupled, so that there is no net change in bone mass. In
children and early adulthood, formation exceeds resorption
so that bone density increases and then plateaus until the age
of 30 to 40 yr. After 40 – 50 yrs of age, cortical bone is lost
at a rate of about 0.3 – 0.5% per year in both the sexes.4

Menopause is the permanent cessation of menstruation
due to loss of ovarian follicular function, which results
in decreased production of estradiol and other hormones.5

Decreased levels of Estrogen leads to increased osteoclast
formation and hence enhanced bone resorption, which in
turn leads to loss of bone density and destruction of
local architecture resulting in micro fractures.6 The loss
of cortical bone is accentuated by age related loss around
menopause.7

Osteoporosis, an important public health problem of
elderly is the most common metabolic bone disorder.8,9 It
is characterized by a structural deterioration of bone tissue
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thus leading to an increased risk of fracture. It is estimated
that one out of two Indian women above the age of 50 years
and one out of five Indian men above the age of 65 years
are at risk of osteoporosis.10–12 Diagnosis of Osteoporosis
is based on assessment of BMD by DEXA scanning.13 It
has its own limitations like being expensive and not being
available in all parts of the country.

Bone turnover markers(BTMs) have shown to provide
the valuable information in assessing the metabolic
changes in the bone.14 These include bone formation
markers (Osteocalcin, Alkaline phosphatase, Procollagen
/ carboxy and N terminal extension peptides) and
bone resorption markers (Type I collagen N and C
telopeptide breakdown products, Urinary pyridinoline and
Deoxy pyridinoline And Fasting Urinary calcium and
Hydroxyproline). BTMs provide an index of the overall
Bone Mineral Density(BMD) and would complement
the findings obtained by DEXA scan(dual energy xray
absorptiometry).15

ALP is a ubiquital enzyme that plays an important role
in osteoid formation and mineralization.16 Hydroxyproline
is essential for the formation of cross links in the collagen,
which gives the tensile strength to the fibres and has been
considered as an index of bone resorption and a determinant
of bone status.17,18

Hence, this study was conducted to find the difference
between the levels of ALP and urinary hydroxyproline in
pre menopausal and postmenopausal women, thus aiding in
the diagnosis of early bone changes in menopausal women
and hence prevent further damage to the bone by adopting
few preventive measures. It also aids in the follow-up of
the patients who are on antiresorptive or bone formation
therapies.

2. Materials and Methods

A cross-sectional study was conducted in Sri Siddhartha
Medical College, Tumkur. A total number of 45 healthy
premenopausal women volunteer (25 – 40 years) and 45
healthy postmenopausal women in the age group of 55 –
65 attending Obstetrics and Gynaecology OPD for different
reasons were included in the study. Ethical Clearance
was obtained from the Institutional ethical committee
and Informed consent was obtained from patients and
controls. Subjects with history of smoking and alcohol
intake, surgically induced menopause and those on hormone
replacement therapy (HRT) were excluded from the study.

Under aseptic conditions, 5ml of venous blood was
collected from antecubital vein in plain tubes and serum
was separated by centrifuging at 3000 rpm for 10 minutes.
Serum levels of ALP were estimated on autoanalyser EM-
200 by ALP-AMP method.

Subjects were instructed to collect 24 hours urine in a
container with HCl as preservative. (Hcl 5 ml/l of Urine).
Urinary hydroxyl proline was evaluated in this sample by

Modified Neuman and Logan method.19 Total volume was
noted and calculation was done for 24 hours.

The data obtained was analyzed. The study variables
were expressed in terms of mean ± standard deviation (S.D)
and differences in the mean were compared using student’s
t-test The P value <0.001 was considered as significant.
Statistical analysis was performed using software SPSS
windows.

3. Results

In our study the mean age among pre menopausal women
was 28 years and among postmenopausal women the mean
age was 62 years. Table 1 shows the comparison of various
biochemical parameters showing a significant increase in
Alkaline Phosphatase and urinary hydroxyproline in the
post menopausal women. (p< 0.001).

The increased excretion of hydroxyproline in the urine is
due to increased resorption of bone leading to bone loss,
a characteristic feature of the immediate postmenopausal
period.

Table 1: Comparisons of biochemical parameters in serum and
urine

Study
variables

Controls –
Premenopausal

women

Cases-
postmenopausal

women

P
value

Age 27.95± 6.33 62.43± 6.76 0.0001
Urinary
HP(mg/day)

58.96±5.34 116.04±24.83 0.0001

Serum ALP
(IU/L)

113.06±25.48 178.69±29.90 0.001

In our study the mean value of serum ALP in post
menopausal women is 178.69±29.90 I.U/ L and in pre
menopausal women is 113.06±25.48 IU/L respectively.
The mean value of serum ALP in postmenopausal women
is higher when compared to premenopausal women. The
increase is found to be highly significant and isdue to the
inhibitory effects of estrogen on bone turnover rate which is
dependent on age and body mass index (BMI).

4. Discussion

Bone Turnover markers(BTMs) determine the dynamics
of bone remodeling with respect to bone formation and
resorption.

Our study shows that there is increase in the excretion
of Hydroxy proline in post menopausal women and the
findings are in accordance with the findings of Sachdeva et
al.,17 Indumati et al.20 Deficiency of estrogen as observed
in postmenopausal women, accelerates the process of bone
resorption in them because of sub optimal functioning of
estrogen receptors in the absence of the hormone.

During bone resorption, the collagen fibrils are
broken down releasing hydroxyproline. The released
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Hydroxyproline is excreted in the urine(OHPr) and the
levels of which is considered as an index of bone
resorption and a major determinant of bone status
(Sachdeva et al., 2015). Thus monitoring the levels of
Hydroxyproline in the urine plays a vital role in decreasing
the incidence of fractures commonly observed in elderly
women. The increased morbidity due to fracture in elderly
postmenopausal women can be decreased by supplementing
with calcium and Hormone replacement therapy(HRT).

Serum alkaline phosphatase(ALP) is the most commonly
used marker of bone formation. ALP is a ubiquitous
enzyme that plays an important role in osteoid formation
and mineralization. In adults with normal liver function,
approximately 50% of the total ALP activity in serum is
derived from the liver, whereas 50% arises from bone. In
our study the total ALP levels were significantly high in
postmenopausal women in comparison to premenopausal
women (Table 1). This shows that the bone mass continues
to decline with age. The findings of our study are in
accordance with the study conducted by Indumathi et al.,
2007.20

Hence a direct, reliable, simple, cost-effective, sensitive,
and specific assay to measure bone resorption has clinical
applications as part of screening programs to assess the risk
of osteoporotic fractures.21 Monitoring bone status through
urinary excretion of OHPr could serve as a surveillance
measure in early intervention. These markers will also
aid in the follow up of patients receiving bone formation
treatment.
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