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Osteoporosis is an important problem in women's health, one of the consequences of 

which is bone fracture. This clinical trial was performed in 2015 on 99 (33 patients per group) 

postmenopausal women referred to the bone mineral densitometry center. The first group 

received one Agnugol tablet (contains 3.2-4.8 mg dry extract of Vitex agnus castus, the second 

group received three Salvigol tablets (each contains 100 mg Salvia officinal is dry extract daily 

and the third group three placebo tablets per day for 3 months. Calcium, phosphorus and 

vitamin D levels were compared before and after the intervention. Results of paired t-test 

showed that the mean of calcium and phosphorus level increased after intervention in the Vitex 

agnus and salvia officinalis extract groups, but there was no significant difference in the control 

group. LSD follow-up test was used, showing that the mean difference of calcium and 

phosphorus score between the Vitex agnus, S. officinalis extract and control groups was 

significant in pairwise comparisons. However, the difference between the score of phosphorus 

level in Vitex agnus and S. officinalis extract groups was not significant after the intervention. 

After intervention, the mean of vitamin D increased by 2.4 units in the Vitex agnus group 

compared to before the intervention.  However, there was no statistically significant difference 

between the Vitex agnus and control groups after the intervention compared to before it. The 

Vitex agnus was effective in increasing calcium, phosphorus and vitamin D level, while S. 

officinalis extract was effective in increasing the level of calcium and phosphorus. 

 

INTRODUCTION 
 

Osteoporosis is a systemic skeletal 

disorder associated with bone loss at bone 

volume and loss of the microstructure of the 

bone tissue
1
. The changes of Osteoporosis 

increase the fragility of the bone and lead to an 

increased risk of bone fracture that is the 
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clinical outcome of osteoporosis
2
. Causes of 

this disorder include a reduction in sex 

hormones after menopause, insulin-like growth 

factor deficiency, vitamin D deficiency, a 

decrease in calcitriol in the kidney and bone, 

lack of cytokines, increased activity of 

osteoclasts caused by decreased estrogen 

levels, disruption in vitamin D activity and 

disruption in calcium absorption
3
. 

The role of vitamin D in the bone 

metabolism, calcium and phosphorus, 

osteoporosis onset and decreased muscle 

strength, on the one hand, and the increased 

risk of falls and fractures, on the other hand, 

are still the most important issues for 

specialists in this field
4
. In addition, various 

studies indicate that about one billion people 

worldwide suffer from deficient levels of 

vitamin D
5
. This issue is not only related to 

developing countries, and it has been estimated 

that more than 50% of the world's population 

has a shortage of vitamin D in a serum level 

below 30ng / mL
6&7

. 

Increase of the efficiency of calcium 

absorption (possibly due to increased exposure 

to vitamin D under the influence of estrogen 

induction) and the direct role of estrogen 

receptors in osteoblasts are important potential 

factors in this regard
8
. Estrogen is a golden 

standard treatment for osteoporosis prevention. 

On the one hand, study findings suggest that 

hormone therapy is associated with 

complications such as cardiovascular disease, 

stroke, pulmonary embolism, breast cancer, 

vaginal bleeding, and some serious dangers
9&10

. 

On the other hand, some researchers have 

argued that although the use of menopausal 

hormone therapy has been questioned over 

recent years in prevention of osteoporosis due 

to security concerns, this issue needs to be 

reconsidered according to the latest reports of 

more agreement on the greater benefits/risks 

originally expressed in postmenopausal 

women. This is because the osteoporosis-

related fractures can significantly increase the 

mortality and morbidity of women
11

. Different 

therapies for osteoporosis are available. Most 

of these drugs are anti-refractory agents that 

nutritional sources of calcium and vitamin D 

are ideal
12

.  

During the past 25 years, amino-

bisphosphonates, either orally or intravenously, 

have remained the dominant and first-line 

treatment for osteoporosis. These risk factors 

reduce the risk of spinal fractures by 70%, hip 

fractures by 40-50%, and non-vertebral 

fractures by 50-80%
13

. 

Complementary and Alternative Medicine 

(CAM) is also one of the treatments that is 

today popular among menopausal women, 

particularly in postmenopausal women
14

. 

Among complementary therapies, the change in 

lifestyle, nutrition, regular exercise, treatment 

by vitamin E regimen, homeopathy, relaxation 

techniques, reflexology, yoga, aromatherapy, 

acupuncture, massage therapy and herbal 

medicine can be mentioned
15&16

.  

Conducted studies showed that 

phytoestrogens played a role in the bone 

health
16

 and contributed to strengthened bone 

density by preventing bone loss. 

Phytoestrogens, due to the vasodilator effect, 

play a role in the bone health by increasing 

nitric oxide, in addition to vascular expansion, 

and by inhibiting the activity of osteoclasts and 

macrophages
17

. 

On the other hand, some studies on the 

effects of phytoestrogens on the bone mass 

density (BMD) or bone turnover are largely 

contradictory. Currently, in some studies, the 

use of phytoestrogens is not recommended for 

menopausal osteoporosis. Therefore, hormone 

replacement therapy (HRT) is recommended to 

be considered for the prevention of 

osteoporosis
12

. 

There is no study on the effect of Vitex 

agnus and S. officinalis extract on the 

prevention of osteoporosis in postmenopausal 

women in Iran and there few studies conducted 

on the effect of these two plants on physical 

and psychological symptoms. The present 

study was carried out to evaluate the effect of 

Vitex agnus and S. officinalis extract on some 

osteogenic factors (calcium, phosphorus, 

vitamin D serum) in postmenopausal women 

referred to bone mineral densitometry center of 

Nemazee Hospital in Shiraz.  

 

MATERIAL AND METHODS 

 

This A randomized, double-blind, 

placebo-controlled trial was conducted in 2015 

in Shiraz. The study population consisted of 

postmenopausal women referred to bone 

mineral densitometry center of Namazi 

Hospital. 
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The sample size for each group was 

estimated to be 31 individuals by using Philip 

et al.’s (2015)
18

 study and its generalization 

into three groups with confidence level of 95% 

and the powering test of 0.8. Finally, with a 5% 

probability of drop-out, 99 people were 

enrolled in this study and with Lost of 10 

people  in follow in three groups during the 

study, 89 of them completed the study (Figure 

1)..A simple purposive sampling method was 

used in this study. Samples were randomly 

assigned to three groups of A, B and C, using 

random permuted blocks. The groups were 

included in the study after obtaining the written 

consent. 

The inclusion criteria in this study were as 

follows:  postmenopausal women who gave 

their written consent, no use of certain drugs 

that affect bone density and any hormonal 

medication, postmenopausal women who had 

received supplements of calcium and vitamin 

D., women who were osteopenic but were not 

treated with osteogenic drugs, and no sign of 

sensitivity to herbal medicine. Exclusion 

criteria in this study included allergic reaction 

to a drug and diagnosis of a disease during the 

study that required the use of drugs that affect 

bone density. 

 

Intervention methods 

We selected the study samples from 

patients who referred to bone mineral 

densitometry center. Then, the eligible women 

were randomly divided into three groups of 

Agnugol tablets-, Salvigol tablets-, and 

placebo-taking groups.. Tablets used for the 

intervention group were made by the Goldaru 

Pharmaceutical Company in Iran and the 

placebo tablets were made at Shiraz Faculty of 

Pharmacy. Then, they completed the written 

consent form and personal information form 

for the intervention. Then, they were 

introduced to the laboratory for calcium, 

phosphorus and vitamin D level tests. In the 

next step, the first intervention group received 

one 3.2-4.8 mg Agnugol tablet as a daily dose, 

the second intervention group received three 

100 mg Salvigol tablets and the third group 

received three placebo tablets per day for three 

months. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig1: CONSORT Diagram 
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After three months, the tests were repeated 

and the results were analyzed by a statistician. 

Double-blindness in this study was in the 

pharmaceutical form of the tablets in three 

groups and their size was slightly different, but  

the subjects could not see each other. 

Moreover, the researcher put the tablets in 

black packs so that the contents of the tablets in 

each pack was not clear. 

 

Statistical analysis 

 Data analysis was performed using 

SPSS16 software. For data analysis, Chi-square 

test, analysis of variance (ANOVA) and paired 

t-test were used. Least Significant Difference 

(LSD) follow-up test was used if there was a 

significant analysis of variance.  

 

RESULTS AND DISCUSSION 

 

Results 

According to the paired t-test, there was 

an increase in the mean calcium (0.5 and 0.6 

units) in the Vitex agnus and S. officinalis 

extract groups, respectively, after the 

intervention compared to before it, which 

showed a significant increase in calcium (p< 

0.001). However, there was no significant 

difference in the control group (p= 0.5). 

Also, the mean of calcium analysis before 

and after the intervention was the same in the 

three groups, using ANOVA. The three groups 

had the same level of mean calcium before and 

after the intervention (p= 0.259) (Table 1). 

According to the paired t-test results, there 

were significant phosphorus level increases of 

0.6 and 0.5 units (p< 0.001) in the Vitex agnus 

and S. of ficinalis recipients, respectively, after 

the intervention compared to before it. While, 

there was no such significant difference in the 

control group (p= 0.083). 

Also, the results of ANOVA test showed 

that the mean phosphorus level was the same in 

the three groups before the intervention (p= 

0.221), while after the intervention, there was a 

significant difference (p< 0.001). Using the 

test, we found that the difference between the 

mean score of phosphorus in the S. officinalis 

group and control group after the intervention 

was 0.55 while it was 0.78 in Vitex agnus 

group and control group after intervention, 

which was statistically significant in both 

plants (p< 0.001). However, this difference 

between the Vitex agnus and S. officinalis 

group after the intervention was 0.23, which 

was not statistically significant (p= 0.068) 

(Table 2). 

According to paired t-test results, there 

was an increase in the mean of vitamin D (4.2 

units) in the Vitex agnus groups after the 

intervention compared to before it (p< 0.001). 

However, there was no significant difference in 

the control group (p= 0.377). Also, the result of 

the ANOVA test showed that the mean of 

vitamin D was the same in the three groups 

before and after the intervention (p= 0.476) 

(Table 3). 

 

 

Table 1: The comparison of serum calcium levels before and after in the two intervention groups and    

                control group 

 

Ca  

(mg/dl) 

Salvia Group 
Vitex 

Group 

Control 

Group p-value
b 

f 
Df 

)between( 

Df 

)within( 
M± SD M± SD M± SD 

Before 9.5±0.6 9.5±0.5 9.8±0.5 0.061 2.897 2 86 

After 10.1±0.5 10±0.5 9.9±0.5 0.259 1.372 2 86 

CV 0.6 0.5 0.1 <0.001    

p-value
a <0.001 <0.001 0.50     

a. paired sample t-test 

b. One-way ANOVA 
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Table 2: The comparison of serum Phosphorus levels before and after the two intervention groups and 

control group 

P (mg/dl) 

Salvia 

Group 

Vitex 

Group 

Control 

Group p-value
b 

f Df )between( 
Df 

)within( 
M± SD M± SD M± SD 

Before 3.8±0.5 3.9±0.4 3.8 ± 0.5 0.221 1.53 2 86 

After 4.3 ± 0.5 4.5±0.5 3.7 ± 0.5 <0.001 19.18 2 86 

CV 0.5 0.6 0.1 <0.001    

p-value
a <0.001 <0.001 0.083     

a. Paired sample t-test 

b. One-way ANOVA 
 

 

Table 3: The comparison of serum Vitamin D levels before and after the two intervention groups and 

control group 

 

Vit-

D(mg/dl) 

Salvia 

Group 

Vitex 

Group 

Control 

Group 
p-

value
b f 

Df 

)between( 

Df 

)within( 
M± SD M± SD M± SD 

Before 33.3±20.1 26.9±14.4 27.9±16.5 0.303 1.212 2 86 

After 35.4±19.4 31.1±16.9 29.7±19.8 0.476 0.749 2 86 

CV 2.1 4.2 1.8 0.484    

p-value
a 0.078 <0.001 0.377     

a. Paired sample t-test 

b. One-way ANOVA 

 

Discussion 

In this study, although the mean of 

calcium increased significantly after the 

intervention compared with before it, this 

increase was not significant in comparison to 

the control group (P= 0.259). This insignificant 

effect of the Vitex agnus and S. officinalis 

extract on the control group in our study may 

be due to the use of calcium supplementation 

by all postmenopausal women who were 

included in the study. 

In a study carried out by Hoylian et al. 

(2014), the effect of olive on mice was 

investigated. In this study, 120 mice were 

divided into 4 groups (30 mice in each group). 

The first group was the control group, the 

second one was ovarian removed group, the 

third group was ovarian removed + olive group, 

and the fourth one was ovarian removed + 

estradiol group. The amount of calcium in the 

olive treatment group did not change 

significantly compared to the control group, 

which is consistent with our study. The reason 

for this inconsistency in terms of significance 

may be the oscillations of calcium in the blood 

during osteoporosis
19

. In another study 

conducted by Noorafshan et al. (2015), the 

effect of black and white olive extract 

(containing phytoestrogen flavonoids) on 90 

mice was studied 
20

. The obtained result of no 

change in the calcium level in this study was 

consistent with the finding of our study. 

However, in a study by Qiong et al. (2012), the 

effect of S. officinalis extract (Danshen) on 

osteoporosis was studied. In this study, 4.5 

mg/kg prednisone was given to 4-month-old 

mice every day to cause osteoporosis in them. 

In these mice, calcium, phosphorus, magnesium 

and hydroxyproline levels decreased. Next, the 

blue extract of the root of S. officinalis was 

applied for 12 weeks. Finally, calcium and 

BMD levels increased in mice, but the level of 

phosphorus, magnesium and PH did not 

change
21

. Their results, have not been 

consistent with those of our study on calcium. 

Although the two intervention groups are 

very similar in the effectiveness of serum 

calcium score, Salvia Officinalis Extract has 

performed better than vitex in improving serum 

calcium score because the changes after the 

intervention are more than vitex compared to 

before the intervention in the S. officinalis 

group. Although this amount is not significant. 

In our study, the amount of phosphorus in 

the two intervention groups was significantly 

different from that of the control group (p= 
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0.083). In this regard, a study by Hasan et al. 

(2013) examined the effects of soy and sesame 

on 36 mice: First, the control group; second, 

soybeans group; third, sesame group; fourth, 

ovarian removal group; fifth, ovarian removed+ 

soybeans group; and sixth, ovarian removed+ 

sesame group. Six mice were placed in each 

group. Calcium and phosphorus level of the 

blood increased in groups 5 and 6, which were 

menopausal and had received phytoestrogens
22

. 

In the study of Alkami et al. (2015), the 

phosphorus level increased after the herb 

extracts and the use of phytoestrogens, which is 

consistent with the present study findings
23

. 

But Zhang et al. (2014) studied the effect 

of isoflavones derived from the hypericum on 

osteogenic factors in Wistar rats. Calcium and 

phosphorus levels in the group treated with 

isoflavone increased with a higher dose
24

. This 

decrease in phosphorus level is contrary to our 

study results, which may be due to the dose of 

isoflavone, which has been associated with a 

higher reduction in these factors. 

In fact, calcium and phosphorus are 

important components of the body's skeletal 

system and their adequate level can prevent 

osteoporosis and the risk of subsequent 

fracture
19

. Loss of calcium and phosphorus 

level makes problems in bone deposition. 

Basically, the reasons for calcium loss after 

menopause or ovarian removal are as 

follows:1) Calcium and phosphorus intake 

from the intestines is reduced due to the 

decrease in vitamin D; 2) Resistance of 

intestinal tract to vitamin D increases; 3) Renal 

excretion of calcium increases; and 4. Estrogen 

reduction causes a change in the expression of 

many distal kidney tubule proteins that reduce 

calcium reuptake. Phytoestrogens compensate 

this estrogen deficiency to some extent and 

increase the calcium and phosphorus level in 

the blood; his result is consistent with those of 

our study
25

.  

In animals that are estrogen deficient due 

to ovarian resection, high levels of parathyroid 

hormone cause them to lose bone density. In 

other words, a decrease in estrogen levels in 

women increases bone sensitivity to the 

function of parathyroid hormone, resulting in 

bone destruction and decreased bone density. 

However, removal of the ovary causes 

hyperparathyroidism, which may cause calcium 

changes and the release of calcium from the 

bone and its loss
26 

The mean of vitamin D, before and after 

the intervention, was significant different in the 

Vitex agnus group, but the mean of vitamin D 

in the S. officinalis group (p= 0.078) and 

control group was not significantly different 

(p= 0.377). In this regard, Marini et al. (2007) 

investigated the effect of genistein 

(phytoestrogens) in postmenopausal women. 

They divided 389 postmenopausal women for 

24 months into two groups of treatment with 

genistein (54 mg per day) and treatment with 

placebo, while both groups received calcium 

and vitamin D supplements. Finally, it was 

found that calcium and vitamin D levels in both 

groups increased significantly, but no 

significant difference was observed in the 

treatment group compared to the placebo
27

. In a 

clinical trial carried out by Filip et al. (2015), 

the effect of polyphenolic compounds on olive 

extracts in postmenopausal women have been 

investigated. 

The study of Filip et al. have shown that, 

alkaline phosphatase level decreased and 

calcium, phosphorus and vitamin D level 

increased in the olive treated group compared 

to the control group
18

. These results are not 

consistent with our study. The level of vitamin 

D in postmenopausal women with osteoporosis 

is low
28

. In other studies, vitamin D levels 

increased after estrogen therapy in 

postmenopausal women
29&30

. The importance 

of this vitamin is very important and should be 

taken care of in order to balance it in the body. 

This vitamin increases the absorption of 

calcium and phosphorus from the lumen into 

the plasma by acting on the enterocytes of the 

small intestine, and also plays an essential role 

in the absorption of calcium from bone in the 

presence of parathyroid hormone. This vitamin, 

along with parathyroid hormone, improves the 

reabsorption of calcium from the distal tubules, 

which ultimately increases calcium and 

phosphorus levels and prevent muscle 

contractions following hypocalcemia. Calcium 

and phosphorus requirements are regulated by 

the production of vitamin D
31

. 

Although the two intervention groups 

were very similar in their effects on calcium 

and phosphorus serum scores, S. officinalis 

group performance was better than the Vitex 

agnus group in terms of the improved scores of 
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calcium and phosphorus serum. It was due to 

more changes in the S. officinalis group 

compared to the Vitex agnus group before and 

after the intervention.  

 

Conclusion 

After the intervention, calcium and 

phosphorus serum levels in the two Salvia 

officinalis and Vitex agnus groups were 

significantly higher than those before the 

intervention, but calcium and phosphorus 

levels increased significantly compared to the 

control group. The level of vitamin D serum in 

the Vitex agnus group after the intervention 

was significantly higher than before it, but it 

did not significantly increase compared to the 

control group. Moreover, there was no 

significant increase in the S. officinalis group 

after the intervention compared to the control 

group before the intervention. 
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  نشـرة العـلوم الصيدليــــــة

 جامعة أسيوط
 

 

1

 والؼبالة ، جامعة شيراز للعلوم الطبية ، شيراز ، إيران ماجستير الؼبالة ، كلية التمريض

2

 قسم الػارماكولوجى ، كلية الطب ، جامعة شيراز للعلوم الطبية ، شيراز ، إيران

3

أستاذ الغدد الصماء ، قسم الطب الباصني ، مركز أبحاث الغدد الصماء والأيض ، جامعة شيراز للعلوم 

 الطبية ، شيراز ، إيران

4

 ، مركز أبحاث التصوير الطبي ، كلية الطب ، جامعة شيراز للعلوم الطبية ، شيراز ، إيران قسم الأشعة

5

 قسم التمريض ، كلية التمريض والؼبالة ، جامعة شيراز للعلوم الطبية ، شيراز ، إيران

6

ييرة ،  مركز أبحاث صب الأم والجنين ، قسم الؼبالة ، كلية التمريض والؼبالة ، جامعة شيريراز للعليروم الطب  

 شيراز ، إيران

Agnugol

Salvigol

t

LSD

Dy
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