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Abstract

Objective: Sport mechanical stresses are effective stimulsfimngthening bone tissue. By the beginning of
Menopause, assimilation of bone tissue increasks. dbject of this study was to compare some bowke an
Calsium metabolism indices in active and inactivengpause women (MW). For this purpose, urinary and
serum Calcium and Phosphorus, Alkaline Phospha(a$), Acid Phosphatase and Parathormone and
Calcitonine hormone (CH) were measured.

Method: 14 MW who had an experience in sport, in Sabsspart clubs, were taken as active group and 14
MW who used to go to park of Mellat as leisure welesen as the inactive group. There were no sbgunif
differences between two groups in height, age afiopause, weight, BMI and body fat percentage. Aiso,
the sake of accurate comparison, other variableb as: blood pressure, rest heart rate, WHR andnéds2
were measured .Subjects did not take any spedaifigsd 80 cc of second morning urine and 10 ml ah ve
blood were taken from subjects before the breakfasirder for the data comparison of two groupstutient
test was used.

Results: 1- Serum calcium rate, serum Parathormone and Bénim active MW were significantly lower
than inactive women, and CH rate in active MW wigmificantly higher than inactive women (p<0.05}. 2
There were no significant differences between udakium, serum and urine Phosphorus, Resisted Acid
Phosphatase to serum Tartarate and between Calation to urine creatinin, among active MW and thac
women.

Conclusion: It seems that prolonged regular physical actiedy influence calcium and bone metabolism
indices in MW and prevent bone degeneration, arnld thie reduction of Parathormone and the increb€dHo
the bone tissue is prevented from losing calciuch@her minerals
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Introduction decline of bone density, it has no bone making
activity. Hormone replacement therapy also slows

In 1991, the World Health Organization down the decline of bone density; however, there is
introduced osteoporosis, heart attack, cerebrakybstantial evidence that it also increases tlkeofis
apoplexy, and cancer as the four major enemies oktrokes, cardiovascular diseases, and breast cancer
humanities and asked the world to begin flghtlng tending to weaken its advantages against
them. The studies conducted by Iran Rheumat0|ogyosteoporosis in menopausa| women [5’ 6,7 and 8]
Center showed the mineral density of bones inindices of bone metabolism may be used to
normal people was lower than the standards ofdiagnose bone diseases, slow down bone decline,
Halogic system [1, 2]. Reduction of bone density prevent future fractures or assess the effectsitdf a
has no evident external symptom and progresses sghsorption therapy (9, 4 and 10). Research indicate
much that the bones are fractured with the Sma”esthat mechanical stress during sport activities is a
pressure [3, 4, and 5]. Until now, there has be®n n good stimulus for effective bone making in all age
effective therapy for preventing this reduction of groups. Since most active women tend to reduce
bone density in menopausal women. Although thetheir activities as they age, they may use sonfe lig
Anti-receptions process tends to slow down theexercises to maintain their level of activity aeth
bone making margin during their menopausal life
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applied to it [8]. This bone tissue suffers a highe consumption with bone metabolism indices in
rate of decline during menopause [11]. Since menopausal women. But regular walking by
change in bone tissues occurs at a slow pace wenenopausal women for 2 years failed to make any
cannot demonstrate bone dynamics only throughchange in their bone indices, yet indices related t
measurement of mineral bone density [12]. Givenabsorption were increased in the inactive group [8]
the effect of exercise on the bone density of Studies conducted on the relationship between the
menopausal women, most studies report the effectgffects of physical activities and bone metabolism
of physical activity on biochemical indices of bone indices are different in terms of findings and
metabolism. Bone absorption and production conclusion. Despite the lack of harmony among
indices enable us to assess bone changes iresults, it is possible that physical activitiessédna
response to mechanical stress [13, 14]. Weightpositive effects on bone masses of menopausal
exercises affect bone metabolism and biochemicalwomen and may, in effect, prevent bone absorption
bone indices are used to assess the effects @ the®r reduce urinary calcium disposal. Given the
mechanisms. Bone production indices such aspossible benefits of exercise and physical activity
“osteocalcin or alkaline phosphatase” or absorptionon bone and calcium metabolism in menopausal
indices such as “dioxipyridinoline or tartrate- women, it seems necessary to pay more attention to
resistant phosphatase acid” reflect bone changessuch studies and topics. The positive effects of
Studying parathyroid density, which has both physical activity on slowing down bone decline
productive and reductive effects on bones andprocess have made researchers interested in the
increases during different exercise, provides moreeffects of physical activities on bone metabolism.
information [12]. There is no sufficient informatio  Thus, the question is posed whether or not having
about the influences of mechanical stress on bone&n active lifestyle and indulging in regular exseci
metabolism and the effects of physical activity on and physical activity is effective on the bone
bone mechanisms of menopausal women are yet toecline process, or whether menopausal women
be determined [15]. having regular physical activities are differerdgnfr
Changes in lifestyle and decreased physicalinactive menopausal women in terms of bone
activity are among the causes of increased rates aflecline. In other words, they want to see if caltiu
thigh bone fracture in the past 30 years. Recentlyand bone metabolism indices are different among
other than the hormone replacement therapy, muclactive and inactive menopausal women.
attention has been focused on physical exercise and This study was aimed at comparing some bone
calcium supplements [16]. Regular physical activity and calcium metabolism indices between active and
may be effective in the treatment of bone densityinactive menopausal women. Indices such as
reduction. Regular physical activities has no ebrt urinary calcium and phosphorus, serum creatinine,
side effects, has low costs, and is associated witltalcium and phosphorus, as well as bone-specific
other advantages such as body strength andlkaline phosphatase were taken as the indexes of
prevention of falling [14]. Although the positive bone production, tartrate-resistant phosphatage aci
effect of exercising on bone mass is quite known,as the index of bone absorption and parathyroid and
results of all studies do not go in the same divact  calcitonin  hormones were measured for the
Some studies indicate walking at the aerobiccomparison of calcium and bone metabolism
margin and weight exercises tend to reduce serunbetween the two groups.
and urinary osteocalcin. This is while other stadie
have shown that aerobic and anaerobic exerciseaterials and Methods:
increase serum levels of osteocalcin, or that fast
walking has no great effect on bone indices. This study was of descriptive-scientific-
Thorson (1996) and Yamazaki (2004) showed thatcomparative post-occurrence type.
average intense walking in menopausal women had Statistical Population: It included menopausal
a minor positive effect on bone metabolism [15]. women of the ages of 50-60 from Sabzevar city.
While there was a weak relationship between Statisical Sample: 28 menopausal women
regular physical activity and reduced bone density(active group = 14, inactive group =14).
decline [17]. Regular daily physical activity Sampling Method: Active samples were taken
reduced urinary disposal of bone absorptionfrom among menopausal women attending sport
indices. He argued that having regular physicalclubs in Sabzevar city; they had at least one géar
activities is essential for prevention of bone regular physical activity. There were 350
absorption from increasing during menopause.menopausal women in about 17 official clubs, 74 of
There was little relationship between regular which expressed willingness to participate in our
physical activiies and maximum oxygen tests by filling the questionnaires. Among the 25
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people qualified to take part in our study 14 were Statistical Methods
chosen by a simple random method. 1- To describe the data we used mean value,
I nactive samples were taken from among middle standard deviation, and change percent.
aged women going to public parks and places and 2- We used Student t-test for independent groups
were willing to participate in the tests. From agon to study the differences between variables of the
40 people qualified to take part according to theirtwo groups, and to study the relationship between
physiologic factors, 14 were taken by random. Thethe variables we used Pearson’s moment correlation
samples were arranged so that each inactive andt an alpha level of 0.05.
active pair were similar in terms of age, menopause
age, height, weight, body mass index (BMI), waist Results:
to hip ratio (WHR) and body fat percent.
Independent Variables. menopause, regular  Once the data were analyzed it was found that:

physical activity. 1- The rate of serum calcium, serum parathyroid
hormone, and serum alkaline phosphatase in active
Dependent Variables: menopausal women was significantly lower than
1. Serum and urinary calcium, inactive menopausal women, and the rate of
2. Urinary calcium to creatinine ratio, calcitonin in active menopausal women was
3. Serum and urinary phosphor, significantly higher than inactive ones (P<0.05).

4. Urinary phosphor to creatinine ration, 2- There was no significant difference between
5. Serum bone-specific alkaline phosphataseurinary calcium, serum phosphor, urinary phosphor,
content, serum tartrate-resistant phosphatase acid, and

6. Srum tartrate-resistant phosphatase acid, urinary calcium to creatinine ratio in active and

7. Serum parathyroid and calcitonin hormone inactive menopausal women (Table 1).
levels.
Controlled Variables: Age, height, weight, Discussion and Conclusion
menopause age, maximum aerobic power, working
power capacity, BMI, WHR, fat percent, blood  Test subjects of the two groups were similar in
pressure, physical activity and the food takemio t  terms of variables such as weight, height, BMI,

days prior to running the tests. WHR, fat percent, menopause age. But active
samples were significantly higher than inactive

Measurement | nstruments: ones in variables such as maximum aerobic power
1. Soehnle-Medica medical balance, made in(P=0.0001) and working power capacity (P=0.001).
Germany, But variables such as systolic and diastolic blood

2. Seca height measuring instrument, made inpressure and resting heart beat showed no
Germany, difference between the groups. The differences

3. Biospace body composition analyzer, made inwere significant for some indices such as serum
Korea, calcium (P=0.02), serum bone-specific alkaline

4. Ateye Ergo Meter bicycle, EC1600, made in phosphatase (P=0.004), parathyroid (P=0.027) and

Japan, calcitonin (P=0.025) hormones.

5. Braun digital blood pressure measurement Serum calcium index of active menopausal
tool, made in Germany, women was significantly lower than inactive

6. 5-channel gama counter gentis, made in USA, women, yet according to mean and standard
7. RA-100 auto analyzer, made in USA, deviations, (8.56+0.44 for active group, 9.31+0.7
8. Awareness statfay 2100, made in USA, for inactive group) values of both groups were in
9.Centrifuge machine made by Behdad Companythe natural range of serum calcium. This findings
of Iran. are in agreement with those findings [15, 19]. But

Methods of Collecting Urinary and Serum  was been reported increased serum calcium due to
Samples: Test subjects were asked to be fasting for physical activity, observed no significant change i
12 hours and be present at the lab at 9:00 a.st, Fir serum calcium [20].

80 cc of second morning urine sample was taken Urinary calcium index with creatinine correction
and then 10 ml of blood sample was taken fromwas not significantly different in active and inaet
arm vain in resting stance. Blood SampleS were |Eﬁmenopausa| women, though the urinary calcium
at room temperature for 15 minutes to coagulate.with creatinine in the active group was 26.89%
They were then centrifuged for 10 minutes at ahjigher than the inactive group. Yet the two values
speed of 800 rpm. The resulting serum was kept at were inside the normal range of urinary calcium
70°C until the analysis time. given the means and standard deviations (0.93+0.03
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Table 1: Comparison of Variables in Active and Inactive Mpaasal Women

Variables Groups M ean+SD Change* t P
Per cent

Serum calcium (mg/dl) Active 8.56+0.44 -1.12 3.35 0.002
Inactive 9.31+0.70

Urinary calcium (mg/dl) Active 8.78+3.84 +26.65 1.6 0.12
Inactive 6.44+-0.88

Urinary Calcium to creatinine ratio Active 0.93+0.03 +26.89 15 0.12
Inactive 0.68+0.05

Serum phosphor (mg/dl) Active 4.09+0.33 -1.21 0.44 0.66
Inactive 4.14+0.35

Urinary phosphor (mg/dl) Active 36.53+15.22 +0.69 0.04 0.96
Inactive 36.28+16.02

Serum bone-specific alkaline phosphatase (1U/l) Active 199.71+23.5 -14.45 2.3 0.004
Inactive 233.43+31.5

Serum phosphatase acid (IU/1) Active 3.72+1.50 -22.5 15 0.12
Inactive 4.80+2.09

Serum parathyroid hormone (pmol/l) Active 23.0+3.70 -18.27 2.38 0.027
Inactive 28.14+7.30

Serum calcitonin hormone (pg/ml) Active 3.23+1.26 +33.44 38.2 0.025
Inactive 2.15+1.14

* Change of variables between active and inactioegs

for active group, 0.68+0.05 for inactive group). line with [8, 14] but some researchers reported a
This finding is in line with some researches [21, reduction of phosphatase acid due to physical
22]. activities [12, 20, 22].

There was no significant difference observed in  Parathyroid hormone index of active menopausal
the serum phosphor of active and inactive women was significantly higher than the inactive
menopausal women. The values of both groupsgroup, being inside the normal range (23.0+3.70 for
were inside the normal range according to meansactive and 28.1+7.30 for inactive groups). The
and standard deviations (4.09+0.33 for active,finding matches with [8, 19] But some researchers
4.14+0.35 for inactive). This finding is in reported no significant difference; even some of
agreement [20]. Also there was no significant them reported a reduction [15, 20].
difference in the urinary phosphor indices of the Calcitonin in active menopausal women was
two groups and the values were inside normal rangesignificantly higher than inactive women. The
(36.53+15.22 for active and 36.28+16.02 for values were inside the normal range (3.23+1.26 for
inactive group). This finding was in line with [21] active and 2.15+1.14 for inactive groups) according
but was reported increased urinary phosphor due tdo mean values and standard deviations. The
physical activities [3]. finding matches with Thorson [15].

Serum bone alkaline phosphatase in active According to the findings of this study, the
menopausal women was significantly lower thanindices for making and destruction of bones in
inactive women. The values of both groups wereinactive menopausal women were higher than
inside normal range (199.71+23.49 for active, active women. Also, serum parathyroid of inactive
233.43+31.51 for inactive group). This finding menopausal women was higher than active ones,
matches with [18, 22]. Yet some researchers havevhile serum calcitonin was more in the active
reported no significant change [12, 15, and 20].group rather than the inactive. Then, serum calcium
Many researchers have reported increased serurwas higher in the inactive group. It also seemedl th
phosphatase [16, 21]. bone metabolism of inactive menopausal women

Tartarate-resistant phosphatase acid, which is thavas higher than active women. These findings
index for bone destruction, showed no significantaccord with those Iwamoto, Ashizawa and
difference between active and inactive menopausalyamazaki [18, 20, 22]. But other researchers
women (P=0.12). The value is inside the normalreported increased bone metabolism (making and
range for both groups (3.72+150 for active and destruction indices), e.g. Thorson [15]. Some
4.80+2.09 for inactive group). Though the researchers said they did not observe any
difference is not significance, Tartarate-resistantsignificant change in bone making and destruction
phosphatase acid was 22.5% higher in the inactivandices due to physical activity [15, 20].
group than the active group. These findings were in Some researchers only reported the increased
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bone production index due to physical activity, of a 12-month exercise program on the physical and
including Grimes and Sarah [7, 10]. Some others psychological health of osteopenic women. J Am
only reported the decrease of absorption index, Geratrsoc 44(7): 756-62. _

inciuding Murph and Ashizawa [14, 22]. Another /- Gfimes DA & Lobo RA. (2002). Perspectives on the
group reported that physical activity causes an women's health initiative trial of hormone replaesin

> ; ) T therapy. J obstetrics and Gynecology.100: 1344-53.
increase in bone production and destruction |nd|ces8 Tobias JH & compstion JE (1999). Dese estrogen

lwamoto [20]. This difference may be due to the  gmyjate osteoblast function in postmentopausal
type of exercise, duration, intensity, test subject \women? JBone 24(2): 121-124.

measurement method, or different production andg. Majkic SN, llic M, Ignjatovic S & Aleksandera PG
destruction indices. Though it seems that the effec (2002). Assessment of four biochemical makers of
of one session of physical activity (endurance or bone Metabolism in postmenopausal osteoporosis.
power) or short term exercises might have more Jelinlab 48 (7-8): 407-13.

acute effects on bone regeneration and increase of0- Sarah, M. (2001). Osteopenic bone diseases. In-
indices [4, 15, 16]. In studies taking exercises fo Koopman w (ed) Arthridis and allied condition, @hil
about one year bone regeneration was decreased [Z delphia-Lippincott Williams and witkins. 2472.

: . 1. Pouilles IJM, Tremollieres F & Ribot C.(1994jfeEt
11, and 12]. It seems physical activity affects the of menopause on vertebral bone mass. A longitudinal

indices in two ways: long-term .effect results in study. J presse Med 23 (23): 1069-73.

bone regeneration and short-time acute effect;2 Remes T, Valsanen SB, Mahonen A, Huuskonen J,

results in increased bone production and absorption Kroger H, Jurvelin JS, Penttila KM & Raurama R.

indices [15]. (2004). The association concentrations, and regular
Overall Conclusion: According to the results it exercise in middle-agedmen. J Bone 35(2): 439-447.

seems regular and long-time physical activity may 13. Koike T. (2002). Effect of exercise as a thgrég

influence the indices related to bone metabolism OSteoporosis on bone metabolism. J clin calcium

and menopausal women calcium rates or prevent 12(4): 461-6.

bone decline by reducing bone regeneration. It cant® MurPh NM, Carroll P. (2003). The effect of piugs
activity and its interaction with nutrition on bone

also reduce parathyroid hormone and increase health. J proc Nutr soc 62(4): 829-38
calcitonin to prevent bone tissues made of calcium{s Thorsen k & lorentzon. (19'96). The Effect ofsRr

and minerals. Although, most studies report the \yalking on Markers of Bone and Calcium Metabolism
positive effects of exercise in decreasing bone in postmenopausal women. J caleiftissue int 58:221-
tissues, the effects of exercise on biochemicatbon 225.

indices are not easy to assess [3, 6, 9] and sesult 16. Vincent KR & Braith RW. (2002). Resistance
studies conducted on women before and after exercise and bone turnover in elderly men and women
menopause are contradictory at best [5, 17,18]. J Med Scisport Exerc 34(1): 17-23.

Future studies may provide better answers to ourt?- Enst E. (1998). Exercise for female ostepsrogh
questions. systematic review of randomized clinical trialsSgort

Med 25(6): 359-68.

18. Yamazaki I, Ivamoto T & Toyama. (2004). Effeft
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