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Abstract  

Osteoporosis is a worldwide disease characterized by reduction of 

bone mass, thus the aim of this study is to suppress glucocorticoid 

induced osteoporosis in female rats by the action of rosemary and thyme. 

The present study was carried out on thirty female rats. The rats were 

divided into six groups (five rats each). The first group was fed on a basal 

diet and represents the negative control, while the other five groups were 

injected subcutaneously with betamethasone at a dose of 4 mg/ kg BW 

three times a week. One group of them represents the positive control. 

The other four groups were fed on a basal diet containing 5% and 7.5% of 

rosemary and thyme for a period of eight weeks. The positive control 

group showed a significant decrease (P<0.05) in serum vitamin D3, 

Phosphorus (P), Calcium (Ca), levels and Estradiol (E2), Ca and P in 

femur bone with a substantial reduction in bone mineral density (BMD), 

and a significant increase in serum malondialdihyde (MDA),C–reactive 

protein (CRP),interleukin-6 (IL-6) and Alkaline phosphatase 

(ALP)compared with control group . On the other hand, all osteoporosis 

groups administrated with different levels at 5% and 7.5% of rosemary 

and thyme had a significant decrease in serum  MDA,CRP,IL-6 and ALP 

and a significant increase at (P<0.05) in serum Vit D3,  Ca, P ,E2 ,Ca, P 

in bone  and BMD, compared with the positive control group. Conclusion 

rosemary and thyme herbs demonstrated bone protection in female rats 

against glucocorticoid-induced osteoporosis. Rosemary and thyme had a 

potent protective effect due to its content of essential oils. 

Key words: Osteoporosis; Essential Oils; Thyme; Calcium; Phosphorus. 

Introduction  

Osteoporosis is a serious condition marked by the deterioration of 

bone microstructure and the loss of bone mass, which can increase the 

risk of fracture and therefore have an influence on morbidity, death rates, 

and the quality of life in afflicted women both Golob and Laya (2015). 

People all over the world are susceptible to osteoporosis, which is 

characterized by a loss of bone mass and structural changes in the bone 

that raise the risk of fracture and make the bone more brittle. It is 

projected that osteoporosis will increase in prevalence as the population 

ages (Qassem et al., 2017). Osteoblasts, which produce bone, make up a 
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portion of the bone. Osteoid makes up the bone matrix, and osteoclasts, 

which break down or resorb bone, are also present in the bone. The 

balance of cytokines controls the activity of bone cells; abnormalities 

cause osteoporosis (Orr, 2019). 

Glucocorticoids are frequently used to inhibit immunological 

function or inflammation. Glucocorticoid-induced osteoporosis, a 

significant and frequent iatrogenic consequence, is brought on by high 

dosages and prolonged usage of glucocorticoids in a significant part of 

patients (Chotiyarnwong and McCloskey, 2020). The WHO classifies 

osteoporosis as having a T-score less than -2.5 SD and osteopenia as 

having a T-score between -1.0 and -2.5 SD and normal BMD as a T-score 

exceeding 1 standard deviations (SD) (Akkawi and Zmmerly, 2018). 

Sage, thyme extract, rosemary, and other herbs were shown to increase 

bone density in animals, according to a study, although additional 

research is required in people (Ahmed et al., 2016). 

Rosemary (Rosmarinus officinalis L.), one of the most extensively 

used plant extracts that has been shown to exhibit antioxidant activity, is 

utilized as a herb for flavour as well as an antioxidant in processed foods 

and cosmetics (Wright et al., 2014). Thyme (thymus vulgaris L.), a 

popular medicinal plant used all over the world and thought to offer 

possible preventive effects against bone loss, is a rich source of volatile 

chemicals and essential oils (Elbahnasawy et al.,2019). 

Thyme, or Thymus vulgaris L., is a medicinal plant that is 

abundant in essential oils and other volatile compounds. It is widely 

utilized around the world and is thought to have a potential preventive 

effect against bone loss (Zeyad et al., 2022). When eaten, the essential 

oils have no negative side effects or digestive issues because they are 

biodegradable and harmless substances with antibacterial action. Thymol, 

carvacrol, α-terpinene, and caryophyllene are the primary components of 

thyme essential oil. Thyme, or Thymus vulgaris L., is a medicinal plant 

that is abundant in essential oils and other volatile compounds. It is 

extensively used worldwide and is believed to have a possible bone loss 

prevention effect (Sienkiewicz et al., 2017 and Nieto, 2020). 

In light of these results, the goal of the current research was to 

evaluate the potential protective benefits of two herbs (rosemary and 

thyme), that may assist to avoid developing osteoporosis in female rats 

caused by glucocorticoids, as well as their impact on bone tissues. 

Materials and Methods 

Plant Materials 

Thyme, (Thymus vulgaris L.) and rosemary, (Rosmarinus 

officinalis L.) fresh dried herbs were purchased at the National Research 

Centre in Cairo, Egypt's Medicinal and Aromatic Plant Unit. To create a 
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powder, the dry herbs were finely pulverized. Gama Trade Company 

provided the kits that were used to measure the levels of estradiol 

hormone, serum total calcium, serum phosphorus, serum calcium, and 

serum alkaline phosphatase. The betamethasone (Dexaglobe Ampoules) 

was purchased from Pharmacy. 

Rats 

Thirty albino adult female rats non-pregnant (weighing about 

aged 8-9 weeks 180±10g /BW) were purchased from the animal house, 

Helwan, Cairo, Egypt. 

Biological study: 

Diet Standard diet was prepared from fine ingredients per 100 gm 

diet according to (Reeves et al., 1993). Biological study  

Experimental design: 

Rats were kept in separate housing in wire cages and were fed on 

a basal diet for one week to adapt. After 1 week of adaptation, thirty rats 

were divided into six groups (five rats each). The first group was fed on a 

standard diet and represented as negative control, while the other five 

groups (2nd,3rd,4th,5th and 6th)were injected subcutaneously with 

betamethasone at a dose of 4 mg/ kg BW three times a week for eight 

weeks (Zhang, 2014). One group of them was fed on standard diet and 

represents the positive control. The other four groups were fed on a 

standard diet containing 5%, 7.5% both (Salvia Rosmarinus and Thymus 

Vulgaris) for a period of eight weeks.  

Isolation and Examination of Rosemary and Thyme Aromatic 

Substances: 

By using Clevenger-style equipment, rosemary and thyme were 

hydrodistilled for three hours to get the fresh herbs' essential oil. Each 

sample's resulting oil was dried over anhydrous sodium sulphate (El-

Zaeddi et al., 2016). Thymol was identified as the primary constituent of 

thyme using capillary electrochromatography linked to diode array 

detection (CEC-DAD) and column chromatographic spectrometry (LC-

MS/MS) (Micucci et al., 2020). 

Biochemical analysis:  

Serum analysis: 

The rats were slaughtered under anesthesia at the conclusion of 

the study period (8 weeks), and blood samples from the hepatic portal 

vein were collected, then the serum was extracted using centrifuge tubes. 

Without using any anticoagulants, Simple tubes were used to collect and 

allow blood samples to clot. Centrifuged blood samples for 10 minutes at 

room temperature at 3000 rpm to get clear serum. At -18oC, serum was 

kept frozen till testing. The left femurs were weighted and put in foil 

paper and kept in a deep freezer until analyzed. 
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Calcium and phosphorus levels in the separated serum were 

determined using the technique of (Burtis et al., 2012), Vitamin D3 was 

determined according to ( wacker and Holick, 2013 ), The amount of 

malondialdehyde (MDA) was measured using the (Draper and Hadley, 

1990) methods ,inflammatory biomarkers C-Reactive Protein and 

interleukine -6 ( CRP and IL-6) concentrations were determined 

according to (Yaser etal., 2020).  Estradiol(E2) by enzyme-linked 

immune sorbent assay (ELISA) according to (Saldanha et al., 2011) and 

alkaline phosphatase assay (ALP) according to the method by 

(Bergmeyer et al., 1986). 

Bone analysis: 

In order to assess the bone mineral density of animals, the 

Medical Service Unit of the National Research Center in Dokki, Egypt, 

used a Norland XR 46, version 3.9.6/2.3.1 hardware and software for 

Dual Energy X-Ray Absorptiometry (DEXA).The determination of bone 

mineral density (BMD) was measured in the right femur of each animal. 

With this method, a computerised measurement of the right femur's 

proximal and middle. The left femur's calcium and phosphorus levels 

were measured in accordance with (Qin et al., 2021). One gramme of 

bone powder was precisely weighed and placed in digesting tubes. 

Statistical analysis 

One-way analysis of variance (ANOVA) was used to examine the 

data using the SPSS programme, and the least significant difference 

(L.S.D.) test was then used to compare the results across groups. Results 

were shown as mean standard deviation (SD), with P<0.05 being used to 

determine significance (Armitage and Berr, 1987) 

Results and discussion: 

The volatile substances in the essential oils of thyme and 

rosemary were discovered and their respective area percentages were 

given in (Table 1). Among the elements found in rosemary, (1,8-cineole) 

was the major component (45.89%) followed by camphor (25.78%), α-

pinene (6.91%), and α-terpineol (4.93%). The thymol was the most 

abundant constituent (72.91%), Carvacrol comes next. (6.27%), and p-

cymene (5.16%), among the isolated volatile compounds of thyme. The 

primary volatile chemicals of rosemary (Rosmarinus officinalis L.), which 

has several medicinal uses, include 1, 8-cineole, camphor, α-pinene, and 

α-Terpinene. In the culinary industry, rosemary is frequently utilized as a 

flavoring ingredient (Sienkiewicz et al., 2013 and Hamdoon et al., 

2020). Thyme that is still one of the highest amounts of antioxidants and 

is abundant in vitamins and minerals that is vital for good health 

(Dauqan and Abdullah, 2017).  
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About 628 g/g of volatile chemicals built up the rosemary 

extract's fragrant quality. A rosemary mixture of fresh leaves, branches, 

and stems has a total volatile amount of 135 g/kg (135,000 g/g), 

according to (Szumny et al., 2010).These findings were different from 

those obtained by( Szumny et al.,2010).Thymol was identified as the 

primary constituent of the essential oil of thyme during our examination 

of herbs in search of active chemicals for bone metabolism and health. 

According to several investigations, the two main constituents in thyme 

essential oil were p-cymene and thymol (Pirbalouti et al., 2013 and 

Boruga et al., 2014). Thymol's powerful antioxidant activity helped to 

minimize oxidative damage (Wei et al., 2016). Thymol has been 

demonstrated to reduce apoptosis and lipid peroxidation (Meeran et al., 

2016). 

Muhlbauer et al. (2003) evaluated the monoterpenes present in 

the essential oils of thyme and rosemary, including eucalyptol (1,8-

cineole), camphor, borneol, thymol, α-pinene, and bornyl acetate, which 

prevent bone resorption when added to the diet of rats. They proposed 

that the monoterpenes camphor, borneol, and thymol, which are direct 

inhibitors of osteoclast resorption, prevent bone loss by directly 

influencing bone cells, altering calciotropic hormones, or increasing 

intestinal calcium absorption. 

Sapkota et al. (2018) examined how thymol affected 

osteoclastogenesis and bone loss in mice and found that it inhibited 

osteoclast activity, decreased demineralization, and offered protection 

from cytokines that induce inflammation and bone loss. By significantly 

reducing inflammatory bone loss, thymol applications were found to be 

effective treatments for bone serious diseases. 
Table (1) Essential oil content of Salvia Rosmarinus and Thymus Vulgaris 

Rosmary Area % Thyme Area % 

α-Pinene 6.91 α-Terpinene 0.46 

Camphen 2.13 p-Cymene 5.16 

Camphor 25.78 c-Terpinene 2.49 

α-Terpineol 4.93 Carvacrol 6.27 

β-Phellandrene 1.89 Terpinen-4-ol 0.41 

Limonene 1.34 α-Terpineol 0.18 

1,8-Cineole 45.89 Thymol 72.91 

Terpinolene 1.39 
thymol methyl 

ether 
0.33 

Data  in Table (2) showed supplementation with thyme and 

rosemary especially  at 7.5%  significantly increased serum phosphorus 

and  calcium levels at (P<0.05) in both rosemary  and thyme groups 

(3.99±0.43, 3.87±0.56 and5.83±0.48 , 6.62±0.75)in comparison to the 

positive group (2.84±0.34,3.61±0.56); On the other hand, rosemary and 

thyme substantially raised the vitD3 levels in all treatment groups at 
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(P<0.05) compared to the positive group (0.040±0.006), Nevertheless, 

these levels were considerably (P<0.05) lower than those seen in the 

normal control group (0.068±0.006).  

Insulin-like growth factor I expression is directly and indirectly 

inhibited by glucocorticoids, reducing the function of the remaining 

osteoblasts. The first loss of bone following glucocorticoid exposure is 

probably caused by the activation of bone resorption. In time, the 

reduction in bone remodeling and ongoing rise in fracture risk will result 

from the suppression of bone production (Peng et al., 2021) The serum 

Ca and P levels were returned to normal after a treatment plan with 

rosemary and thyme. Sage, rosemary, and thyme contain phytoestrogenic 

compounds that resemble estrogen in structure and have the ability to 

bind to estrogen receptors, perhaps promoting Calcium uptake in 

intestinal cells via the estrogen receptor (Magda and Fahmy, 2015(. 

According to Rudin et al. (2019) 's theory that The body aims to 

replenish appropriate calcium levels when there is a calcium deficit in the 

blood, the study indicated a significantly higher level of vitamin D3 

following treatment with herbs compared to positive group of rats. PTH 

levels in the blood commonly rise as a result of the parathyroid glands' 

that need to enhance PTH production in order to elevate blood calcium 

levels by absorbing it from bones. In those with low blood calcium levels 

and high PTH levels, secondary hyperparathyroidism may arise, 

indicating that the greater level of PTH is a normal response. 

In male Sprague-Dawley rats with low body calcium levels, 

Elbahnasawy et al., (2019) assessed the preventive benefits of Thymus 

vulgaris and Rosmarinus essential oils (EOs) against osteoporosis. The 

inhibition of bone loss, elevations in plasma calcium, and vitamin D3 

levels show that essential oils treatment is helpful in preventing bone 

resorption and osteoporosis, improvements in bone mineral density, and 

reduction of inflammation and oxidative stress. 
Table (2) effect of  Salvia Rosmarinus and Thymus Vulgaris on  serum 

vitamin D ,P,Ca  in osteoporotic rats (Mean±S.D) 

Groups Vit D3 ng/ml P mmol/l Ca mmol/l 

Negative a0.068±0.006 a5.19±0.57 a7.82±0.93 

Positive osteo c0.040±0.006 c2.84±0.34 d3.61±0.56 

Osteo Ros 5% b0.052±0.005 b3.63±0.55 c4.93±0.46 

Osteo Thy 5% b0.051±0.004 b3.57±0.49 c4.66±0.48 

Osteo Ros7.5% b0.055±0.002 b3.99±0.43 c5.83±0.48 

Osteo Thy7.5% b0.053±0.003 b3.87±0.56 b6.62±0.75 
The value in each column with different superscript are significant at (P<0.05).        P: phosphorus      Ca: calcium    
Lipid peroxidation and oxidative stress were assayed in (Table 3), 

Malondialdehyde MDA levels were substantially higher in the positive 
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group (10.29±01.17) in comparison to the control group (5.16±0.19) at 

(P<0.05); otherwise, herb therapy effectively reduced MDA levels. 

(P<0.05) in Rosemary and Thyme groups at 5% and 7.5% levels 

(8.30±0.86, 8.17±0.89, 6.16±0.93 and 5.92±1.27, respectively).From data 

in same table showed interleukin -6 (IL-6) of positive groups increased 

significantly (P<0.05) (20.18±2.05) than control group but, there were an 

improvement when rosemary and thyme added at levels (5,7.5 %) 

(16.07±1.72, 14.01±1.59, 11.62±1.69 and 8.58±0.22 respectively) and the 

results enhanced with increased levels of two herbs. Concomitantly, the 

inflammatory biomarker CRP was also estimated as shown in Table (3). 

The positive control group's CRP inflammation level was noticeably 

elevated(P<0.05) when compared with normal control (2.18± 0.16 and  

0.91±0.86).There were a significant decrease at(P<0.05) of CRP in 

comparison to positive group in both Rosemary and Thyme groups at 

levels 5% and7.5% (1.74±0.25, 1.30±0.09, 0.97±0.06 and 0.92±0.10), 

respectively.  

In healthy pre- and postmenopausal women, the production of IL-

6 and tumor necrosis factor alpha TNF-α by peripheral blood monocytes 

is strongly correlated with bone resorption or bone loss (Bolaji et al., 

2019). IL-1, IL-6, and TNF-α regulate the liver's synthesis of C-reactive 

protein (CRP), which is regarded as an indicator of extensive 

inflammation (Xuehong et al., 2022). In several inflammatory disorders 

as well as in healthy people, there is evidence that there is a correlation 

between subclinical systemic inflammation and bone loss, with the 

amount of CRP being correlated with bone mineral density (Ganesan et 

al., 2005). Results revealed that thyme and rosemary are effective against 

oxidative stress and inflammation, and thyme has been used for centuries 

for its antibacterial and antitumor effects. Thyme also has antioxidant 

effects (Faraja et al., 2021). 

Malondialdehyde was seen to be significantly higher in the group 

of positive controls. in the current investigation, which suggests that the 

calcium-deficient rats were experiencing elevated oxidative stress. 

Malondialdehyde levels were found to be greater in cases of bone 

resorption; this is an indication of serious oxidative stress and free radical 

production caused by calcium deficiency (Lian et al., 2010). 

In cases of osteoporosis and osteomyelitis, several inflammatory 

indicators are frequently related with inflammation. TNF-α and IL-6, two 

pro-osteoclastic cytokines, are increased under these circumstances. IL-1, 

IL-6, and TNF-α controlled the synthesis of liver C-reactive protein, 

which is regarded as a sensitive inflammatory biomarker. Bone mass and 

CRP levels have been linked in both healthy people and people with 

inflammatory diseases, demonstrating a connection between 
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inflammatory responses and bone resorption. The results of the study 

demonstrated that thyme has an effective anti-inflammatory and anti-

oxidative stress impact (Zeyadi and Khalifa, 2022). 
Table (3) Effect of Salvia Rosmarinus and Thymus Vulgaris on serum MDA, 

CRP and IL-6 in osteoporotic rats (Mean±S.D).                

Groups MDA(μmol/l) CRP mg/dl IL-6 pg/ml 

Negative c 5.16±0.19 c0.91± 0.86  e5.94±0.31  

Positive osteo a10.29±01.17 a 2.18± 0.16 a20.18±2.05  

Osteo Ros 5% b8.30±0.86  b1.74±0.25  b16.07±1.72  

Osteo Thy 5% b 8.17±0.89 b1.30± 0.09  b14.01±1.59  

Osteo Ros7.5% c6.16±0.93  c0.97± 0.06  c11.62±1.69  

Osteo Thy7.5% c 5.92±1.27 c0.92± 0.10  de8.58±0.22  

The value in each column with different superscript are significant at (p<0.05). 
MDA:  Malondialdehyde             CRP: C- reactive protein                IL-6: interleukin -6 

 From table 4 could be noticed that E2 level decreased 

significantly in positive group due to glucocorticoid injection when 

compared to control group (16.14±1.24 and 44.69±2.91) while all groups 

administered rosemary and thyme at 5,7.5 % levels were significant 

increased at (P<0.05) and the  improvement was observed by increasing 

the levels of herbs. On the other hand, serum ALP positive group showed 

a highly significant increased at (P<0.05) as compared with negative 

group (138.8±5.01 vs 65.84±3.99) while, all groups administered 

rosemary and thyme at 5, 7.5% levels were significant decreased at 

(P<0.05) in serum ALP when compared with negative group and the rate 

of decrease achieved by increased the level of herbs.  

According to the current study, increased ALP activity potentially 

induce elevated bone turnover rates, which are marked by increases in 

bone formation and resorption, while bone resorption is greater than bone 

creation, leading to bone loss (Elwakf et al., 2014).This shows a rise in 

osteoblastic and osteoclastic activity, causing a net loss of bone overall 

and an increase in the excretion of urine hydroxyproline, a bone turnover 

marker (Wu et al., 2008). 

The observed improvement of bone metabolic indicators ALP 

also demonstrated to the beneficial effects of medicinal herbs 

supplemented diets (Chiechi et al., 2002). The benefits of 

phytoestrogenic herbs were equivalent across all measured parameters, 

suggesting that they virtually equally protect against bone loss 

(Boulbaroud et al., 2008). The current investigation found that the 

positive group's ALP activity was noticeably greater than that of the 

treatment groups. A vital biochemical indicator of bone development is 
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serum ALP.Increased levels of this enzyme are seen in metabolic diseases 

such as osteoporosis (Devarshi et al., 2022). 

Malondialdehyde could be reduced and overall antioxidant 

capacity might be increased by rosmarinic acid (RO) in all treatment 

groups (P<0.05). On the other hand, levels of estradiol in the treated 

groups dramatically rose, and the ability of osteoblast to manufacture 

estradiol may have also had a contribution in this rise (Aleih et al., 2011). 
Table (4) Effect of Salvia Rosmarinus and Thymus Vulgaris on serum E2 and 

ALP in osteoporotic rats (Mean±S.D).                     

Groups E2pg/ml ALP u/l 

Negative a44.69±2.91  d65.84±3.99  

Positive osteo d16.14±1.24  a138.8±5.01  

Osteo Ros 5% c26.88±2.35  b113.4±5.12  

Osteo Thy 5% c28.19±2.53  b120.4±5.15  

Osteo Ros7.5% b34.97±2.16  c86.6±3.12  

Osteo Thy7.5% b37.38±2.81  c86.8±4.13  

The value in each column with different superscript are significant at (p<0.05). 

Femur mass and bone mineral density(BMD ) are shown in Table 

(5) positive group showed significant changes in femur mass and bon 

mineral density (2.17±0.27 and 0.07±0.00), respectively, compared to the 

negative group (3.98±0.31and 0.25±0.01). Otherwise, In comparison to 

the positive control, the herbal treatment increased significantly (P<0.05) 

the BMD and femur in all treatment groups, whereas bone phosphorus 

and calcium trended in the same direction.. 

The Glucocorticoid has deleterious effect on bone density, and led 

to suppression of bone formation by a decreasing the number and 

functioning of osteoblast and induced bone loss (Sarkis et al., 2012 and 

Okafor et al., 2016). Rosemary and thyme-supplemented diets in the 

current study had a beneficial impact on BMD. The results are consistent 

with those of Elbahnasawy et al., (2019), who discovered that these 

botanicals' essential oils stopped bone deterioration. Monoterpenes and 

essential oil extracts have an immediate impact on bone cells via blocking 

the mevalonate pathway and prenylating minor G-proteins like Rac and 

Rho (coupled receptors and their control by cyclic nucleotides) to prevent 

bone resorption. 

Additionally, investigations by Magda and Fahmy, (2015) and 

Yue et al. (2022) on the favorable flavonoids effects on bone growth and 

BMD discovered that the positive control group's femur mass was 

decreased as a result of a calcium shortage. Furthermore, Hunt et al., 

(2008) discovered that in developing rats, low amounts of calcium 

drastically decreased bone density and compromised the shape and 

biomechanical characteristics of bone. 
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The dietary components that help stop bone loss caused by 

oestrogen insufficiency have received a lot of attention recently. In the 

current study, BMD was positively impacted by feeding meals enriched 

with herbs (rosemary and thyme). According to Zeyadi and Khalifa, 

(2022) flavonoids, a family of phytoestrogens produced from plants, have 

been shown to stimulate bone morphogenetic protein 2 (BMP2) gene 

transcriptions when ingested through the stomach (Wang et al., 2013). 

Phenolic substances found in thyme and rosemary may be able to attach 

to the estrogen receptor (Magda and Fahmy, 2015). 

These findings are consistent with Arnold et al. (2015) and may 

be explained by the calcium concentration level, which is thought to be 

the primary trigger for the release of calcitonin by C-cells. The trigger for 

the release of calcitonin is decreased when blood calcium levels are 

decreased. 

The findings collected showed that thyme and rosemary 

supplementation were enhancing intestine calcium uptake, which might 

raise the low plasma calcium levels to normal levels and perhaps stop or 

lessen bone loss. These recommendations are consistent with the findings 

of both this study and Banu et al. (2012), who discovered that thyme 

enhanced calcium absorption from the gastrointestinal tract and had a 

variety of other effects that helped maintain calcium homeostasis. 
Table (5) Effect of Salvia Rosmarinus and Thymus Vulgaris on bone P, Ca,      

femur and BMD in osteoporotic rats (Mean±S.D). 

Groups PB mg/g CaB mg/g 
femur m g/kg 

BW 
BMD g/cm2 

Negative a13.22±1.91  a45.2±3.66  a3.98±0.31  a0.25±0.01  

Positive osteo c7.69 ±0.86  d16.6±2.32  c2.17±0.27  c0.07±0.00   

Osteo Ros 5% b9.09±1.14  21.4±1.11 c b2.89±0.17  b.00 -0.13± 

Osteo Thy 5% b9.24±1.62  c22.4±2.07  a3.07±0.29  b0.14±0.01  

Osteo Ros7.5% a12.88±1.12  b35.0±3.72  a3.18±0.27  b0.19±0.02  

Osteo Thy7.5% a13.36±1.70  b34.0±3.21  a3.18±0.35  ab0.21±0.02  

The value in each column with different superscript are significant at (p<0.05). 

Conclusion: 

Our findings shown that thyme and rosemary essential oils, that 

are commonly employed in a range of medical treatments and as food 

additives, are potent inhibitors of bone turnover and offer several 

advantages for bone formation and anti-inflammatory properties. 

However, thyme possesses a more potent anti-osteoporosis and anti-

resorption effect than rosemary in several parameters. As a result, using 

rosemary and thyme as a natural remedy can aid in reducing bone loss 

linked to estrogen deficient situations. 
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 ملخص البحث: 
هشاشة العظام هي مرض عالمي يتميز بانخفاض كتلة العظام ، وبالتالي فإن الهدف من  
هنن ا الدسا ننة هننط هشانن ا هشاشننة العظننام التنني رتننااها الإلطكطسه ئطانند فنني  نننا  الف ننران عنن   رانن  
 كليل الإال والزعتر. الطراقة: أجرات الدسا ة الحال ة علن  لاثلاني  أنشن  جنرم. هني هقتن ي الإنرمان 

ت مإمطعننا) مسمتننة ف ننران لوننل مإمطعننةة. المإمطعننة امولنن  هنني   عامهننا علنن  ال نن ا   لنن   نن
الا ا ننن  وهمشنننل  بالمإمطعنننة اللنننابطة التنننلا ة ، ميممنننا هننني لأقننن  المإمطعنننا) الخمننن  امسنننر  

مإننني ج كإننني مننن  و ن الإتننني لانننث  منننرا) فننني ام ننناط .  4بالايتاميشنننا ون هحنننت الإلننند بإرعنننة 
إمطعننة اللننابطة ابرإام ننة. هنني ه  رننة المإمطعننا) امسبنن  امسننر  مإمطعننة والأننده مننمهي همشننل الم

٪ منن   كليننل الإاننل والزعتننر لمننده لامان ننة أ ننام  . 7.5٪ و 5ممظننام انن اسي أ ا نني رحتننط  علنن  
ا  فننني فيتنننامي     ا معمطانننا والفط نننفطس   3المتننناسأ: أتهنننر) المإمطعنننة اللنننابطة ابرإام نننة انخفا نننا

ل  والوالتننيطم والفط ننفطس فنني عظنني الفخنن  وانخفنناض معمننط  فنني والوالتننيطم  ومتننتطاا) الا ننترا يط 
معنننننا ن العظنننننام. الوشافنننننة  ، و انننننا ه معمطانننننة فننننني المنننننالطن  ا  الدهيننننند ، والانننننروهي  التفننننناعلي ، 

والفط ننفاها  القلننط  بالمقاسنننة منن  مإمطعننة اللننابطة التننلا ة. منن  نالأ ننة أسننر  ،   6وابنترلننطكي  
٪ منن  7.5٪ و 5التنني هنني هماولهننا بمتننتطاا) مختلفننة عمنند فننإن جم نن  مإمطعننا) هشاشننة العظننام 

 كليننل الإاننل والزعتننر كننان لهننا انخفنناض معمننط  فنني مىننل فنني المننالطن  ا  الدهينند ، والاننروهي  
،  ، الوالتنننيطم 3والفط نننفاها  القلنننط  و انننا ه معمطانننة فننني فيتنننامي      6التفننناعلي ، وابنترلنننطكي  

والفط نفطس فني عظني الفخن  و فني معنا ن العظنام ، مقاسننة ، الا نترا يطل  ، والوالتنيطم  الفط نفطس
م  المإمطعة اللابطة ابرإام ة. الخثصة أتهر) لأمارنة الزعتنر وأعشناك  كلينل الإانل للعظنام 

 كنان لنة الإانل والزعتنر  كلينلم  هشاشة العظام التي رتااها الإلطكطكطسه ئطاد في  ننا  الإرمان.
 اط) ام ا  ة.هألاير وقاسي قط  بتاب محتطاا م  الز 

 هشاشة العظام، الزاط) ام ا  ة ،  عتر، الوالتيطم، الفط فطس. الكلمات المفتاحية:
 


