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INTRODUCTION 
A disease in which there is a marked decrease in the bone 

strength leading to the increased risk of bone fractures is 

termed as osteoporosis. The word osteoporosis is derived from 

two Greek words “ostoun” and “poros” meaning bones and 

pores respectively, and hence word osteoporosis was coined 

referring to a condition in which bones become porous. It is 

defined as bone density of 2.5 or more standard deviations less 

than that of a normal young adult. Bone density is measured 

with the help of dual-energy X-ray absorptiometry [1]. Elderly 

fracture is most commonly caused because of osteoporosis. 

There is a marked decrease in the skeletal bone mass resulting 

in bone deformities and severe pain. The pore size of the bone 

structure of an osteoporotic patient is much larger in 

comparison to normal [2]. Most of the times, bones of spine, 

forearm and hips get fractured, and even a minor strain can 

lead to bone fracture. It arises due to abnormally low bone 

mass and abnormally high bone decalcification or bone loss. 

Calcification and decalcification of bones takes place 

simultaneously, during normal conditions there is equilibrium 

in the process of calcification and decalcification of bones. 

After the age of 40 years, this equilibrium shifts to the 

negative side and more rapid decalcification leading to the  

 

 

decrease in bone mineral density and thus causing 

osteoporosis [3]. An important factor, which defies the risk of 

the disease is, Bone mineral density, and is influenced by 

lifestyle affecting factors like improper nutrient intake, 

physical inactivity or sedentary lifestyle, chronic alcoholism 

and smoking [4]. After the age of 30, bone mass of women 

decreases more rapidly than men [5]. Osteoporosis is most 

prevalent in women over the age of 50 years and is post 

menopausal, but younger women, men, pregnant women and 

children can also be struck with this disease at any stage of life 

[6]. It results in a pain for a prolonged period of time which 

without treatment last life long, pain results in decreased 

mobility. It can occur at any age, but it comes more with 

menopause because after menopause body estrogen levels fall 

down and results in decalcification of bones. Apart from age 

and hormone estrogen, other factors contributing in the rapid 

increase of the disease are sedentary lifestyle, smoking, 

anorexia, hyperthyroidism, kidney disorders, alcoholism, and 

surgeries involving removal of ovaries [7][8]. Also, use of 

some medications like glucocorticosteroids, selective 

serotonin uptake inhibitor, antiseizure medicines and 
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chemotherapy increases the risk of getting pores in the bones 

[6]. This disease has no major signs and symptoms, but 

common symptom includes fractures either symptomatic or 

asymptomatic [9]. Calcium intake decreases with the 

advancement of age, and more of calcium is excreted via 

urinary tract due to the absence or low levels of estrogen. So, 

regular medical examinations, after the age of 40 years, should 

be done so as to check the presence of the disease [10]. 

Breakage of bones or fractures is not obvious in all cases of 

osteoporosis, but osteoporosis increases the risk of bone 

breakage with even a minor force [11]. From the stats of a 

report given by National Osteoporosis Foundation, it was 

found that one out of two women over the age of 50 years are 

either at the risk or are suffering from osteoporosis [12]. 

Globally, millions of people are affected with osteoporosis 

making a global burden of 200 million, affecting women more 

than men [13].  

 

BACKGROUND 

Osteoporosis is one of the top three leading causes of deaths of 

women over the world. From a study conducted on healthy 

males over the age of 50 years, it was found that only 8.5 

percent of the total healthy males were affected with 

osteoporosis [14]. In year 2013, 50 million people in India 

were found to be either having low bone density or are 

osteoporotic [15]. Prevalence rate of osteoporosis in Pakistan 

is 16 percent [16]. From the scores of T-test conducted in Sri 

Lanka, it was found that 44.9% women were osteoporotic 

[17]. From reports, 6.6- 19.3 percent population is 

osteoporotic. In Hong Kong, 7 percent men and 34.1-37 

percent women, both over the age of 50 years are affected 

with osteoporosis. While 11.4 percent women and 1.6 percent 

men were osteoporotic in Taiwan [18]. Asian population is at 

a high risk of developing the disease than their Caucasian 

counterparts [19]. In European countries like France, 

Germany, Spain, Italy, UK and Sweden, around 3.8 million, 

5.3 million, 2.8 million, 4 million, 3.5 million and 500,000 

individuals are osteoporotic respectively. Overall, around 20 

million people in Europe are osteoporotic [20]. In Europe and 

United states, around 30 percent post-menopausal women are 

suffering from the ill effects of the disease. Worldwide about 

200 million women are either having osteoporosis or are at the 

verge of the disease. And, annually it causes more than 8.9 

million fractures across the globe. According to recent 

statistics, one in 3 women is osteoporotic. Globally, rate of 

fracture due to osteoporosis is one every 3 seconds [21]. There 

are numerous causes of osteoporosis globally. In country like 

India, the reasons for high prevalence rate of osteoporosis are 

because of low levels of vitamin D, around 80 percent of 

population has vitamin D levels below 20 ng/mL. Other 

reason of osteoporosis in India are menopause, calcium 

deficiency, age, change in lifestyle, less or no physical 

activity, consumption of glucocorticoids, dressing habits (less 

exposure to sunlight leads to less absorption of vitamin D.), 

low bone mineral density (BMD) and bone mass and very less 

or no knowledge about the disease and its preventive measures 

[22]. In other Asian countries the major culprit behind the high 

prevalence rate of the disease are reduced BMI (Body Mass 

Index), low bone mineral density, low levels of estrogen due 

to menopause, age, inadequate or less nutrient intake,  lack of 

exercise and sedentary lifestyle, body stature, gender, bone 

decalcification and urbanization [20][23][24][25]. Asians and 

Europeans are more prone to the disease because of their 

ethnicity [26]. Other risk factors of the disease are heredity 

and genetics, with a family history of the disease, the risk of 

getting it also increased by 25 to 80 percent [27]. Excess 

alcohol consumption, vitamin D deficiency, malnutrition, 

smoking, high protein diet of vegetable origin (high protein 

diet causes excretion of more calcium in urine.), sedentary 

lifestyle, BMI below normal, low socio-economic status, 

duration of breast-feeding, exposure to heavy metals, soft 

drinks and proton pump inhibitors also leads to the 

development of the disease. Use of certain medications like 

steroids, glucocorticoids, anticoagulants, thiazolidinediones 

and aluminium containing antacids also contribute to 

osteoporosis. Few medical conditions like surgical removal of 

ovaries, premature ovarian failure, and immobilization due to 

fracture, Turner syndrome, anorexia nervosa, Cushing 

syndrome, hyperparathyroidism, hyperthyroidism, diabetes, 

adrenal insufficiency, malnutrition and rheumatoid arthritis 

favor the chances of being osteoporotic [28]. 

 

DIETARY MANAGEMENT 

Due to age, reduced nutrition, reduced absorption of nutrients, 

proper care of diet and nutrition are to be taken care of. 

Special care of nutrition should be taken in childhood, and 

medications which promote demineralization of bones are 

avoided. Proper medication, exercise along with diet therapy 

helps in relieving pain and helps in delaying the disease [6]. 

Diet loaded with calcium and vitamin D either naturally or in 

the form of supplementation helps in reducing the severity of 

the disease [29]. All the nutrients should be provided keeping 

in mind the nutrient requirements and associated health 

conditions. Energy needs are provided by keeping in mind the 

age, BMI and nutrient absorbing power of the patient. 

Generally, calorie count of 1800-2000 Kcal is given. Adequate 

amount of 1g/kg body weight of protein should be provided in 

every stage of life for proper bone development and 

maintenance of bone strength [30]. Protein should be of 

vegetarian source, as more of non vegetarian source of protein 

causes more calcium excretion in urine. Non vegetarian foods 

can be given but in moderation. Milk, dairy products, soy, 

small edible bones, eggs are given as a source of protein [31]. 

Carbohydrates should contribute 55-65 percent of 

carbohydrate. Carbohydrate should be a mixture of simple and 

complex carbohydrates. Dietary fiber should not be provided 

in large amounts as fiber forms chelates with calcium and 

makes calcium unavailable for absorption in the 

gastrointestinal tract [32]. Fortified breakfast cereals, fruits 

and vegetables, especially fruits and vegetables rich in 

phosphorous should be given. Fats are to be given in 

moderation not more than 20 percent or 60 grams. This is 

because with more fat in diet adiposity increases and bone 

fragility also increases and the risk of fracture and bone 

deformities increases [33]. More amount of PUFA (Poly 

Unsaturated Fatty Acid) should be given, as PUFA increases 
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the bone mineral density and reduces the risk of bone fragility 

[34]. Calcium is very necessary for proper bone strength and 

should be provided on daily basis in diet and as supplements. 

This is done to maintain positive calcium balance in the body. 

Daily calcium intake of 1200 mg/day for age 50 and above is 

recommended. Vitamin D is helpful in absorbing calcium by 

the body and bones, so is also required. Per day requirement of 

Vitamin D is 400 IU. Sunlight is the best source of vitamin D, 

apart from that fortified foods and supplements are given [35]. 

Phosphorous intake is to be maintained, as increased 

phosphorous reduces urinary calcium loss and promotes fecal 

calcium loss [36]. The RDA (Recommended Dietary 

Allowances) for phosphorous is 700 mg/day for healthy adults 

and serum phosphorous levels should be between the range of 

2.5 to 4.5 mg/dL [37]. Foods like milk, pulses, fruits, 

vegetables, egg, fish, nuts and seeds are included in the diet. 

Bread, pasta, cereals, potato, dairy products are also given 

[38]. Foods fortified with calcium and vitamin D, like fortified 

juice, fortified dairy products, yogurt, cream, cheese is given. 

Foods like common salt are avoided, as more of salt leads to 

calcium loss over a period of time. Some herbs and spices are 

given like black pepper, cardamom, ginger, turmeric and 

cumin seeds for their health benefits [39]. Processed, canned 

and baked foods are avoided. Carbonated beverages, 

caffeinated drinks are avoided. Tea is better tolerated than 

coffee, as caffeine decreases the body’s ability of calcium 

retention [4]. For the management of osteoporosis in post-

menopausal women, ‘The Indian Menopausal Society’ put 

forward some guidelines according to the time period (in 

years) after menopause. Only primary care and preventive 

measures like proper nutrition, supplementation of calcium 

and vitamin D and exercise are done in case of less than 5 

years of menopause. While, in case of menopause more than 5 

years, requires proper medical care, food and nutrient 

supplementation [12]. Along with nutrient therapy, 

medications are also necessary. Medicines can be in the form 

of herbs. 

 
SALVIA MILTIORRHIZA 
Salvia miltiorrhiza is a perennial plant belonging to the genus 

Salvia, and is a Chinese herb used extensively for its 

medicinal properties. Some common names of the herb are 

Chinese sage, red sage, danshen or tan shen [40]. Length of 

plant reaches up to 1,200 m, and belongs natively to China and 

Japan. Tanshinone IIA, a constituent, is present in abundance 

in the herb. Other, chemical constituents include tanshinone I, 

salvianolic acid and dihydrotanshinone [41]. Flowers are light 

purple to lavender blue in color and are grown in whorls. Herb 

grows well in less sunlight and well-draining land [42]. In 

traditional Chinese medicine, Red sage in combination with 

other herbs is used to treat skeletal disorders. With 

advancement in technology, a bone targeting active compound 

has been isolated from the sage roots. So, is used in the 

treatment of osteoporosis. The anti-osteoporotic effect is seen 

from its action on liver and blood stasis, which is its main 

therapeutic effect on osteoporosis. Many therapeutic trials 

have been done and it was found that it helps in the treatment 

of post-menopausal and secondary osteoporosis [43]. From a 

study conducted on rats, it was found that red sage is a natural 

product for the treatment of osteoporosis. This effect is 

because of its anti-oxidative stress effect by regulating 

osteoclast number and maturation [44]. From another study 

done on ovariectomized rats, results obtained suggest strong 

preventive effect of the sage herb in bone loss induced by 

removal of ovaries in rats [45]. From another study, it was 

found that tanshinone, a compound found in the red sage 

extract has good antiosteoporotic activity [46]. From a 

research on the “effects of medicinal herb Salvia miltiorrhiza 

on osteoblastic cells in vitro”, it was found that the herb has 

shown a marked increase in the gene expression by increasing 

alkaline phosphatase and osteocalcin activity and thus 

promoting bone formation, and also decreasing the bone 

resorption activity [47]. From another study conducted on 

cultivated human osteoblasts, it was concluded that the herb 

has bone Gla protein production, by osteoblast, promoting 

activity. It also helps in increasing the calcium ion 

concentration in the osteoblastic cells. And, by doing so, the 

herb aids in osteoblast maturity along with bone formation and 

mineralization [48]. From experiments, researchers observed 

that red sage extract combined with calcium supplement in the 

liquid form helps in reducing bone loss and promoting bone 

formation and elevated bone mineral density [49]. Elevation of 

bone mineral density by 35 percent has been seen with the 

consumption of red sage extract by the Canadian researchers 

[50]. Compound which serves as a best osteoporotic activity is 

Tanshinone IIA sulfonic sodium (To6). From results published 

in the Journal of Bone and Mineral Research, it was concluded 

that To6 helped in increasing the number of osteoblast cells by 

28 percent and also an increase in the bone mineral density by 

35 percent, without showing any side effects [51]. 

 

CONCLUSION 

Osteoporosis is the porous bone disease and is found in old 

age especially in postmenopausal women. It is caused due to 

reduced in bone mineral density because of increased 

demineralization of bones, and leads to easy fractures even 

when little pressure is exerted on the bones. Other contributing 

factors are low levels of estrogen, alcohol, obesity, smoking, 

certain medications and surgeries. It is identified with dual 

energy X-ray absorptiometry. From the above review, the 

prevalence of osteoporosis has been found, which is about 200 

million women suffering globally. About one in three women 

are osteoporotic. It can be managed with proper medication, 

exercise and dietary management. Diet rich in calcium and 

vitamin D is given along with supplementation. All nutrients 

are given in good amounts, so as to avoid deficiencies in old 

age. Normal calorie diet of 1800-2000 Kcal is given because 

of obesity and decreased absorption capacity. Mixture of 

complex and simple carbohydrates is given along with high 

biological value protein, PUFA (Poly Unsaturated Fatty Acid), 

MUFA (Monounsaturated Fatty Acid), vitamins and minerals. 

Proper care is taken of sodium and phosphorous, as when 

increased, increases the rate of decalcification and excretion of 

calcium in urine. Apart from dietary medications and chemical 

enriched medicines, herb Salvia miltiorrhiza has been found of 

great importance in curing osteoporosis by reducing 
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decalcification of bones and improving bone mineral density 

by 35 percent, without any side-effects. Salvia miltiorrhiza is 

commonly called as red sage. Compounds found in the herb 

are tanshinone IIA, tanshinone I, salvianolic acid and 

dihydrotanshinone. Best osteoporotic activity is shown by 

tanshinone IIA. Taking red sage capsules or extracts along 

with calcium (particularly in liquid form) helps in the 

prevention of osteoporosis in pre-osteoporotic individuals. It 

also helps in reducing the severity of the disease by increasing 

calcification of bones and reducing porosity. 
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