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Panyakhamlerd K, Chaikittisilpa S, Taechakraichana N, Limpaphayom K. Calcium

and postmenopausal osteoporosis. Chula Med J 1997 Nov; 41(11): 845-59

Calcium plays a critical role in both intracellular and extracellular physiology. It
is an important regulator of a variety of cell functions. Most total body calcium (99%)
resides within the skeleton. Extracellular calcium levels are tightly regulated by a complex
homeostatic system involving parathyroid hormone and 1,25 dihydroxyvitamin D. At
menopause, the rapid increase in bone resorption resulting in development of marked
negative calcium balance and postmenopausal osteoporosis. A decreased efficiency of
calcium homeostasis in the postmenopausal years increases the average daily requirement
to 1.5 g. Calcium can be obtained from a variety of foods, mainly dairy products, fish and
green vegatables. The calcium in diary products is bioavailable and readily absorbed. If
consumption of nutritional sources of calcium is low, supplementation of calcium salt is
recommended. The most efficient supplement is in the form of calcium carbonate or citrate.
There are now a number of studies showing a beneficial role of calcium supplements,
especially in healthy older postmenopausal women. However, high calcium supplementation
has a minimal or no protective effect against bone loss in the immediate postmenopausal

period, when hormone deficiency effects are maximal.

Key words : Calcium , Postmenopausal osteoporosis, Calcium supplementation.
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Table 1. Intracellular and extracellular physiology of calcium('®
Form Mass (%of total) Functions
INTRACELLULAR
Soluble Cytosol, nucleus 0.2 mg Action potentials
Contraction and motility
Metabolic regulation
Cytoskeletal function
Cell division
Secretion
Insoluble Plasma membrane 9 g (0.9%) Structural integrity
Endoplasmic reticulum Storage
Mitochondria
Other organelles
EXTRACELLULAR
Soluble Extracellular fluid 1g(0.1%) Blood clotting
Kinin generation
Regulation of plasma membrane potential
Exocytosis
Contraction
Insoluble Bones and teeth 1-2 kg (99%) Protection
Locomotion

Ingestion of minerals and other nutrients
Mineral storage
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Figure 1. Overall calcium balance in a normal individual('®
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Figure 2. The hormonal control of calcium homeostasis('®
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Table 2. Calcium balance during the early postmenopausal years(’a)

Time since menopause

Calcium balance

( year ) ( mgsday )
1 - 120
2 - 110
3 - 63
4 - 44
5 - 36
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Table 3. Recommended daily calcium intake for various populations(*?

Population US RDA Consensus NIH Consensus
(mg) Development Development
Conference (mg) Conference

(mg)
Children 800 Not provided 800-1,200
Adolescents
and young adults 1,200 1,200 1,200 - 1,500
Adults 800 1,000 1,000

<65 yr.
Postmenopausal 800 1,500 With ERT* / HRT*-1,000

women

Without ERT 7 HRT -1,500
>65 yr.
All women -1,500

* ERT : estrogen replacement therapy , HRT : hormone replacement therapy
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Table 4. Calcium content of selected foods
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Table 5. Amounts of elemental calcium provided by certained oral calcium salts

Calcium salt mg/g Calcium Elemental
(mEq/g) (%)

Calcium carbonate 400 20 40
Calcium citrate 211 10.5 21.1
Calcium glubionate 65 3.2 6.5
Calcium gluconate 90 4.5 9
Calcium lactate 130 6.5 13
Calcium phosphate

dibasic ‘230 11.5 23

tribasic 380 19 38
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Table 6. Oral calcium supplements(*®)

Trade name Elemental calcium Calcium salt
mg/tab mg/tab
Effervescent tablet
1. Upsa-C Calcium 240 Calcium carbonate 600
2. Ca-C 1000 Sandoz 250 Calcium lactogluconate 1,000

Calcium carbonate 327
3. Calcium-D-Redoxon 250 Calcium carbonate 625

4. Calcium-Sandoz Forte 500 Calcium lactogluconate 2,940

Plain tablet

1. Calcium lactate 39 Calcium lactogluconate 300
2. Calcium Unison 39 Calcium lactate 300

3. Calion 39 Calcium lactate 300
. 4. Calcium gluconate 45 Calcium gluconate 500

5. Dolomite bone meal 197 Calcium phosphate 300

Calcium carbonate 200

Capsule
1. Dolomite 130 Calcium magnesium carbonate
2. Calcium carbonate 140 Calcium carbonate 350
3. Chalkcap (350 mg.) 140 Calcium carbonate 350
4. Bone meal + D 220 Calcium phosphate
5. Calcicap 240 Calcium carbonate 600
6. Calcanate 250 Calcium carbonate 625
7.0yster shell calcium 400 Calcium carbonate
Chewable tablet
| 1. Calchew 250 Calcium carbonate 500

Calcium gluconate 535

2, Chalkcap (1000 mg.) 400 Calcium carbonate 1,000
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