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THE MOST common type of osteoporosis is the bone loss associated with ovarian hormonal 
deficiency at menopause. It is characterized by an imbalance between bone resorption and 

formation, resulting in a decrease of bone mass and a deterioration of bone microarchitecture. 
Purified curcumin, Fenugreek extract and their combination were evaluated for improvement 
of bone loss on ovariectomized rats as a model of postmenopausal osteoporosis. 60, female 
Wistar rats weighing 130150-g were ovariectomized (OVX) except sham-operated (SH) group. 
Rats fed a soya bean deficient diet and randomly divided into 5 groups. After 3 months of 
ovariectomy, SH group and OVX control group was received 1 % DMS0 (1 ml/kg P.O.), 
while, other OVX groups were received curcumin (100mg/kg p.o.), alcoholic fenugreek extract 
(200mg/kg p.o.) and their combination (Received the same doses of drugs). Fumer, tibia and 
total bone mineral density showed significant decrease in OVX control vs. sham control, while 
the combination of curcumin and fenugreek showed significant increase compared with OVX 
control group. Data obtained showed that curcumin, significantly, decreased the bone loss. In 
addition, curcumin combined with alcoholic fenugreek extract showed a synergistic effect that 
consequently improved both bone turnover and bone strength.
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Introduction                                                                 
Menopause, is the permanent cessation of 
menstruation due to loss of the ovarian function 
[1], combined with a decrease in the levels of 
estrogens affecting many organs in the body and 
producing a variety of signs and symptoms [2, 3]. 
Postmenopausal osteoporosis- a major public 
health problem that occurs due to estrogen loss- 
associated with reduction in bone mineral content 
with disarrangement in bone microarchitecture, 
resulting in skeletal fragility with a consequent 
increased fracture risk [4].

Bone cells contain both estrogen and androgen 
hormone receptors [5]. Estrogen exhibits both 
skeletal and extra-skeletal activities that in case of 
their deficiency contribute to the pathogenesis of 
osteoporosis. Skeletal activities are divided into 
direct and indirect ones. Direct skeletal activities 
are based upon estrogen receptors on osteoblasts 
and osteoclasts [6, 7].

On other hand, indirect activities of estrogens 
are mediated by estrogen receptors on stromal 
cells  preventing RANKL/M-CSF binding, in 
addition to up regulating of osteoclastogenesis-
inhibitory factor called osteoprotegerin (OPG) 
upon estrogen exposure, which acts as a decoy 
receptor for preventing RANKL/RANK binding 
[8]. Besides that estrogen inhibits RANK/RANKL 
by regulating the synthesis of numerous cytokines 
and growth factors such as (IL)-1- and IL-61, 
TNFα, PGE2 and M-CSF [9-12]. Subsequently 
inhibits osteoclastogenesis, osteoclast activity and 
bone resorption [13, 14].

On the other hand, estrogen deficiency results 
in increased production of IL-7, leading to T cell 
activation. This is accompanied by an increased 
production of IFN-γ and TNF-α by T cells[15-17]. 
One major action of IFN-γ is the up-regulation of 
major histocompatibility complex (MHC) class 
II molecules on antigen presenting cells, such as 
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bone marrow macrophages and dendritic cells. 
This leads to a further activation of T cells, which 
produces more RANKL and TNF-α [18].

Effects of extra-skeletal estrogen deficiency 
are mainly based upon increased renal calcium 
excretion and decreased intestinal calcium 
absorption [19]. Estrogen plays an important 
role in calcium absorption in the gut [20] and 
its reabsorption in the kidney [21]. The presence 
of estrogen receptors in the intestine has been 
reported and has been shown to increase intestinal 
calcium absorption in both rats [22, 23] and 
humans [24].

Curcumin (Diferuloylmethane, 1, 7- bis 
(4-Hydroxy-3-methoxyphenyl)-1, 6- heptadiene-3, 
5 - dione) [25] is the active polyphenolic 
compound extracted from the rhizomes of 
turmeric (Curcuma longa L., Zingiberaceae) a 
member of the ginger family, grown in tropical 
Southeast Asia [26]. Some studies demonstrated 
the efficacy of turmeric extracts in the prevention 
of bone loss in animal models of rheumatoid 
arthritis and postmenopausal osteoporosis [27-
29]. In vitro investigations have identified that 
the anti- inflammatory effects of curcumin able 
to prevent osteoclast differentiation [30, 31]. 
Thus, curcumin produces beneficial changes 
in bone turnover and increase in bone strength 
using the ovariectomized mature rat model of 
postmenopausal osteoporosis [32, 33].

Fenugreek (Trigonella Foenum-Graecum, 
Leguminosae) is one of the oldest medicinal 
plants, originating in Southern Europe, Northern 
Africa and India [34, 35]. Numerous studies have 
been carried out to reveal the therapeutic potential 
of fenugreek in various pathological conditions 
such as diabetes mellitus [36-38], cancer [39, 40], 
gastric disorders, gastric ulcers [41] and obesity 
[42]. Finally, Diosgenin in fenugreek suppresses 
osteoclastogenesis, which subsequently leads to 
bone loss [43].

The aim of this study was to evaluate the 
effects of curcumin, alcoholic fenugreek extract 
and their combination in the improvement of 
bone loss on ovariectomized rats as a model for 
postmenopausal osteoporosis.

Material and Methods                                          
Sixty of female Wister rats weighing 130-

150 were obtained from the animal house colony 

of the National Research Centre (Giza, Egypt). 
Animals were kept under suitable environmental 
conditions throughout the period of investigation, 
in an ambient temperature (25 ± 2ºC), humidity 
(60 ± 10%), and alternating 12 h light-dark 
cycle. Standard rats’ chow pellets and water were 
supplied ad libitum. 

 
 All animals’ procedures were performed 

in accordance to the guidelines for animal 
experiments set by the ethical committee of the 
National Research Centre. 

Experimental design
In the present study, postmenopausal syndrome 

model induced by bilateral ovariectomy, rats were 
ovariectomized and left for 3 months on soya bean 
deprived diet and then treated with 17ᵦ estradiol, 
curcumin, alcoholic fenugreek extract and their 
combination daily for 2 months. Animals had 
free access to distilled water and diet during the 
experiment. Ovariectomiazed (OVX) rats were 
randomly divided into 5 groups except group I 
(Sham) Sham-operated rats. Each group consisted 
of 10 rats. Group I (Sham): Sham-operated rats, 
received 1% DMSO (1ml/250g, P.O.), served as 
normal control. Group II: served as +ve control, 
contained ovariectomized (OVX) rats received 
1 % DMS0 (1ml/250g, P.O.). Group III: treated 
with 17ᵦ estradiol standard (30μg/kg, S.C.). Group 
IV: treated with curcumin from Curcuma longa 
(Turmeric) (100mg/kg, P.O.), Group V: treated 
with alcoholic fenugreek extract (200mg/kg, 
P.O.)  and Group VI: administrated combination 
of curcumin (100mg/kg P.O.) and alcoholic 
fenugreek extract (200mg/kg P.O.).

At the end of the experimental period, blood 
samples were collected and then, the rats were 
sacrificed.

Experimental procedures
Preparation of Fenugreek

Fenugreek extract prepared according to the 
method of  Sauvaire [44] with a yield of 20%. 
While curcumin was obtained from Curcuma 
longa (Turmeric) obtained from Sigma Aldrich.

Bilateral ovariectomy
All rats anesthetized with intra-peritoneal 

injection of ketamine hydrochloride (100mg/kg) 
body weight [45]. Ovariectomy was performed 
according to method described by Turner [46] , 
Komori [47].
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Collection of blood samples
Blood samples were withdrawn from the retro-

orbital vein of each animal, under light anesthesia 
by diethyl ether at the end of treatment period, 
according to the method of [48]. Coagulated blood 
samples were centrifuged at 3000 rpm for 15 
minutes. The serum was separated for estimation 
the drug effects on alkaline phosphatase, calcium 
and phosphorous.

Dual energy X-ray absorptiometry (DEXA) 
measurement

Animals were anesthetized by intra-peritoneal 
injection of ketamine hydrochloride (100 mg/
kg) body weight [45]. Bone mineral density was 
measured at femur, the lumbar spine (L 2–4) and 
total bone mineral density at zero time and after 
2 months of treatment, by dual-energy X-ray 
absorptiometry (DXA, Hologic QDR-2000, 
Bedford, MA, USA). 

Statistical analysis
All results were expressed as percentage of 

ovariectomized control group and data were 
analyzed by using one-way ANOVA, followed 
by least significant difference (LSD) test using 
GraphPad Prism (version 6, GraphPad, San Diego, 
California, USA). A probability level of less than 
0.05 was accepted as statistically significant.

Results and Discussion
Results of groups III, IV, V and VI (table, 1) 

showed a significant decrease in serum alkaline 
phosphatase activity by 31%, 34%, 31% and 41% 
respectively. Moreover, a significant decrease 
in serum calcium level by 15%, 14%, 17% and 
16% respectively. Regarding the serum inorganic 
phosphate levels, results exhibited a significant 
elevation by 9%, 24%, 27% and 17% respectively. 
All the results compared to un-treated OVX 
control group at (P<0.05). Table 1.

Results of groups III, IV, V and VI in Figures 
1, 2, 3 and 4 reveal a significant elevation of 
the spinal bone mineral density by 36%, 22%, 
15% and 25% respectively (P<0.05). Moreover, 
different treatments in the same groups were 
efficient to cause a significant increase in the 
femur bone mineral density by 25%, 16%, 13% 
and 24% respectively at P<0.05, compared to un-
treated OVX control group.

Upon treatment of OVX-rats with 17ᵦ estradiol 
daily for 2 months, the tibia bone mineral density 
was significantly elevated by 32% at (P<0.05)   as 
compared to un-treated OVX control group. 

Treatment of OVX-rats with combination of 
curcumin and alcoholic fenugreek extract for 2 
months, had significantly elevated the tibia bone 

TABLE 1. Effects of ovariectomy, 17ᵦ estradiol, alcoholic fenugreek extract, curcumin and alcoholic fenugreek 
extract-curcumin combination on serum levels of alkaline phosphatase activity, calcium and inorganic 
phosphate of female rats

Groups

Serum levels

Alkaline 
phosphatase 

activity
(U/L)

Calcium
(mg/dl)

inorganic phosphate
(mg/dl)

Sham “control” 73.07±5.75 @ 6.88±0.13@ 4.35±0.07@#

OVX “Control” 125.65±5.39*# 7.56±0.29*# 3.59±0.14*#

OVX+17ᵦEstradiol 86.88±4.70@ 6.40±0.17@ 3.93±0.09@

OVX+ Curcumin 83.48±5.58@ 6.47±0.21@ 4.45±0.11@#

OVX+ Alcoh. fenugreek extract 87.31±6.05@ 6.26±0.17@ 4.58±0.13@#

OVX + Alcoh. fenugreek extract + 
Curcumin 74.13±3.51@ 6.34±0.16@ 4.21±0.13@

Results expressed as Mean ± S.E. (N=7). *   (p<0.05) vs. Sham-operated control group. @  (p<0.05) vs. un-treated OVX control group. 
# (p<0.05) vs. 17-β estradiol treated group.
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mineral density at (P<0.05) of about 36% against 
un-treated OVX control group. Hence capable of 
manifesting a remarkable improvement than each 
drug administered alone.

The OVX-rats received 17ᵦ estradiol and 
administrated the combination daily for 2 months, 
the total bone mineral density was significantly 
improved by 30% and 27% respectively at 
(P<0.05) as compared to un-treated OVX control 
group.

Further, treatment of OVX-rats with alcoholic 
fenugreek extract daily for 2 months at (P<0.05) 
showed significant decrement in total bone 
mineral density as compared to OVX-rats.

In one word, treatment with combination of 
curcumin and alcoholic fenugreek extract daily 
for 2 months is superior in elevation of BMD than 
treatment with curcumin or alcoholic fenugreek 
extract alone at (P<0.05) as compared to 17ᵦ 
estradiol treated group especially in spinal and 
tibia bone mineral densities. Figs (1, 2, 3 and 4) 

 Results expressed as % of normal value (a) and % of 
OVX control value (b) (N=6).
* (p<0.05) vs. Sham-operated control group.  @ (p<0.05) vs. 
un-treated OVX1 control group. # (p<0.05) vs. 17-β estradiol 
treated group

Effects of ovariectomy, 17ᵦ estradiol, alcoholic 
fenugreek extract, curcumin and alcoholic 
fenugreek extract-curcumin combination on 
cortical thickness, trabecular thickness, trabecular 
bone volume and osteoid area (unmineralized 
bone area) of female rats after 2 months of 
treatment.

The histomorphometrical measurements of 
female rat’s femur bones which are illustrated 
in table (2) indicated that: Treatment with 17ᵦ 
estradiol standard, Curcumin, alcoholic fenugreek 
extract and the combination daily for 2 months to 
OVX-rats were able to exert a significant increase 
on the cortical thickness by 82%, 78%, 42% and 
83% respectively, as compared to un-treated OVX 
control group respectively. Further, treatment of 
OVX-rats with alcoholic fenugreek extract daily 
for 2 months at (P<0.05) showed significant 
decrement in cortical thickness as compared to 
OVX-rats received 17ᵦ estradiol at the same time.

 

Fig. 2

Fig. 1

Fig. (3)

Fig. 3

Fig. 4
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In addition, administration of daily 17ᵦ 
estradiol standard, curcumin and alcoholic 
fenugreek extract for 2 months to OVX-rats, 
shown a significant increase on trabecular 
thickness at (P<0.05) by 98%, 90% and 74% 
respectively as compared to un- treated OVX 
control group. Meanwhile, co-administration 
of curcumin and alcoholic fenugreek extract to 
OVX-rats daily for 2 months, exerted significant 
improvement from each drug alone by 115% as 
compared to un-treated OVX control group.

Trabecular bone volume showed a significant 
increase after treatment with 17ᵦ estradiol, 
curcumin and the combination daily for 2 months 
to OVX-rats by 36%, 47% and 47% respectively 
as compared to un-treated OVX control group at 
the same time interval.

Results of ovariectomized rats in groups III, 
IV, V and VI, (Table, 2) revealed a significant 
decrease in osteoid area as compared to un-treated 
OVX control group (P<0.05) by 87%, 83%, 82% 
and 85% respectively. 

Histomorophology examination          
Effects of ovariectomy, 17ᵦ estradiol, alcoholic 

fenugreek extract, curcumin and alcoholic 
fenugreek extract-curcumin combination on bone 
mineral density (BMD) of female rats measured 
by dual-energy X-ray absorptiometry (DEXA).

A: Cancellous bone of normal control rat 
(sham-operated) consisting of a network of 
thick bony trabeculae with entrapped osteocytes 
and rimming osteoblasts. Trabeculae separated 
by interconnecting spaces containing bone 

marrow. (B) Thin bone trabeculae of un-treated 
ovariectomized control rat (OVX) with multiple 
osteoporotic cavities (white arrows), showed 
dilatation of bone marrow spaces (arrows) (H& 
E, original magnification x 200). (C) Normal 
Cancellous bone of 17-β estradiol treated rat 
consisting of a network of bony trabeculae 
separated by interconnecting spaces containing 
bone marrow (H&E, original magnification x 
100). (D) curcumin treated rat showing a normal 
trabeculae and cortical thickness, (H&E original 
magnification 100). (E) Nearly normal architecture 
of cancellous bone trabeculae of alcoholic extract 
of fenugreek treated rat with apparent increase 
in the intertrabecular distance that led to marked 
widening of the interconnected bone marrow 
spaces compared with control rats, (H&E original 
magnification x 100). (F) Curcumin–fenugreek 
combination treated rat showing bony trabeculae 
with non-homogenous dark and pale areas of 
matrix marked widening of the interconnected 
bone marrow spaces compared with control rats, 
(H&E original magnification x100).

(A) Compact bone trabeculae of normal 
control rat (sham-operated) showing normal 
periosteum, endosteum (arrow), blood vessels 
and osteocytes inside their lacunae (white arrow). 
(H&E, original magnification x 100). (B) Irregular 
periosteum and endosteum of femur compact bone 
of un-treated ovariectomized control rat (OVX) 
(white arrow) and multiple osteoporotic cavities 
and cracks of thin bone trabeculae (arrows) (H& 
E, original magnification x 100). (C) Normal thick 
and regular periosteum and endosteum in the 
compact bone of 17-β estradiol treated rat (H&E 
original magnification x100). (D) Treated rat with 

TABLE 2. The histomorphometrical measurements of the femur bones of female rats at 2 months after treatment:

Parametrer
Group Cortical thickness Trabecular 

thickness
Trabecular bone 

volume Osteoid area

Sham “control” 2675.21±178.88
@

519.23±33.85@ 42.50±1.60@ 2.13±0.39@

OVX  “Control” 1412.87±20.10
*#

215.76±27.77*# 28.89±2.60*# 39.11±3.42*#

OVX+17ᵦEstradiol 2577.80±117.89
@

498.69±20.28@ 40.58±2.29@ 5.02±0.75@

OVX+ Curcumin 2513.67±145.68
@

479.14±23.31@ 43.81±3.71@ 6.62±0.79@

OVX+ Alcoholic 
fenugreek extract 2011.83±143.17

@#
336.92±27.85@ 36.37±2.35@ 7.10±0.75@

OVX+ Alcoh. fenugreek 
extract + Curcumin 2580.40±58.49

@
540.96±29.86@ 43.88±1.22@ 5.99±0.85@

Values represent the Mean ± S.E. (N=6).
* (p<0.05) vs. Sham-operated control group. @ (p<0.05) vs. un-treated OVX1 control group. # (p<0.05) vs. 17-β Estradiol treated group.



6 NESMA M.E. ABO EL- NASR et al.

Egypt. J. Vet. Sci. Vol. 49, No. 1 (2018)

curcumin showing nearly normal histochemical 
reaction with normal compact bone trabeculae, 
(H&E, original magnification x100). (E) Normal 
thick Femur compact bone of alcoholic extract of 
fenugreek treated rat, (H&E original magnification 
100). (F) Nearly normal compact bone trabeculae 
of curcumin–fenugreek combination treated rat with 
cement line. (H&E original magnification x100).

(A) Normal control rat (sham-operated) 
Spongiosa layer showing normal distribution of 
collagen fibers (unmineralized osteoid bone) (Blue 
stain). (Masson Trichome, original magnification 
x 100). (B) Femur compact bone of un-treated 
ovariectomized control rat (OVX) showing 
increase density of trichrome reaction showing 
increase in collagenous fibers in bone trabecula 
matrix, localization of the decalcified osteoid tissue 
of trabeculae and osteoporotic cavities (arrows), 
(Masson Trichome, original magnification x 
200). (C) Nearly normal histochemical reaction 
indicated normal distribution of collagen fibers 
in bone trabecula, of 17-β estradiol treated 
rat (Masson Trichome x 200). (D) Treated rat 
with curcumin showed normal distribution of 
collagen   -positive   reaction, (Masson Trichome, 
original magnification x 200). (E) Moderate 
trichrome staining reaction showing decrease 

in collagenous fibers in bone trabecula matrix 
of alcoholic extract of fenugreek treated rat, 
(Masson Trichome, original magnification x 200). 
(F) Normal distribution of collagenous fibers in 
bone trabecula matrix of curcumin–fenugreek 
combination treated rat, (Masson Trichome, 
original magnification x200. 

In clinical practice, postmenopausal women 
suffered from increased bone turnover associated 
with elevated serum calcium, serum alkaline 
phosphatase (ALP) activity and decreased 
serum phosphorous. Surgical animal model of 
bilateral ovariectomy for 3 months of female 
mimic postmenopausal syndrome in women 
with physiological, structural, functional and 
biochemical changes [49-51]. 

The current study indicated that serum ALP was 
increased as a serum biomarker for detection of 
bone loss in OVX-rats as compared to sham-
operated rats, whereas, treatment with 17ᵦ 
estradiol, Curcumin, alcoholic fenugreek extract 
and combination of curcumin and alcoholic 
fenugreek extract normalized serum calcium, 
phosphorous and ALP. These results are in 
harmony with previous experimental studies 
regarding curcumin [52, 53].

Fig. 1. (A:F) Photomicrograph of a section in femur spongiosa of rats showing cancellous bone.
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The research study demonstrated that 
administration of 17ᵦ estradiol, curcumin, alcoholic 
fenugreek extract and the combination to OVX-
rats produced increased spinal and femur bone 
mineral density, in addition to the amelioration of 
cortical thickness, trabecular (both thickness and 
volume) and decreased Osteoid area as compared 
to the un-treated OVX-rats. The current result 
of dual-energy X-ray absorptiometry (DEXA) 
further supports the osteoprotective effect of 
curcumin, fenugreek and their combination on 
ovariectomized rats. These results are in agreement 
with those of other investigations [32, 54-58].

Estrogen plays an important role in calcium 
reabsorption in the kidney and gastrointestinal 
absorption [20, 21]. It has been reported that 
presence of estrogen receptors in the intestine 
confirmed that estrogen might increase intestinal 
calcium absorption both in rats [22, 23] and 
humans [24].

The estrogenic protective effect of 17ᵦ estradiol 
on bone might be involved in suppression of  
inflammatory cytokines such as  interleukin-1 (IL-
1)  and  tumor  necrosis factor-alpha (TNF-α), which 

activates inducible nitric oxide synthase (iNOS) and 
derived nitric oxide (NO), and hence consequently 
potentiates cytokine and inflammatory-induced 
bone loss [59,60]. Estrogen itself also stimulates 
osteoprotegerin (OPG) production in osteoblasts 
with a subsequent suppression of RANKL binding to 
receptor activator of nuclear factor-kappa B (RANK) 
in osteoclast precursors and thus exerts anti-resorptive 
effects on bone [8, 61, 62].

In parallel, curcumin, fenugreek and their 
combination possess an estrogenic activity and 
potent anti-inflammatory activity with free radical 
scavenging activity, and osteoprotective [63-65] 
that contracts the oxidative stress as consequences 
of osteoporosis. 

Finally, it’s has concluded that curcumin and/
or fenugreek extracts have an anti- osteoporotic 
activity that can be recommended as natural 
replacement therapy in women with postmenopausal 
osteoporosis. On the other hand, treatment with a 
combination of curcumin and alcoholic fenugreek 
extract has a synergistic effect in improvement of 
bone turnover and bone strength than used alone. 
Further clinical trials are required. 

Fig. 2. (A:F) Photomicrograph of a section in femur bone of rat showing compact bone 
trabeculae.
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التأثير الواقى من هشاشة العظام  لكل من الكركم أو الحلبة أو االثنين معا على إناث الجرذان 
مستأصله المبايض

نسمه محمد عصمت أبو النصر* ، عز الدين الدنشارى** ، سوسن صالح محمود* و سلوى محمد نوفل*
*قسم الفارماكولوجى  - الشعبة الطبية - المركز القومى للبحوث – القاهرة – مصر و ** قسم األدويه و السموم - 

كليه الصيدله - جامعه القاهره – القاهره- مصر.

يعتبر النوع األكثر شيوعا من هشاشة العظام هو فقدان العظام المرتبطة نقص هرمون المبيض في سن اليأس. 
ويتميز بعدم التوازن بين ارتشاف العظام وتشكيلها، مما يؤدى إلى انخفاض كتلة العظام وتدهور بنيه العظام. تم 
تقييم الكركمين النقى، مستخلص الحلبة ومزيجها لتحسين فقدان العظام على الجرذان مستأصله المبايض كنموذج 
لهشاشة العظام بعد سن اليأس. تم استخدام 50 من إناث الجرذان يترواح وزنها بين 150g-130 . تم استأصال 
تقسيم  تم  ثم  الصويا  فول  بدون  الغذاء  على  الجرذان  تغذيه  تم  السلبيه.  الضابطه  المجموعة  باستثناء  المبايض 
الجرذان عشوائيا إلى 5 مجموعات. بعد 3 أشهر من استئصال المبايض، تم تلقي المجموعة الضابطه السلبيه 
المجموعات األخرى  تلقي  تم  / كجم)، في حين  المبايض DMS0 (1 1٪ مل  االيجابيه مستأصله  والضابطه 
(تلقى  بينهما  المزيج  كجم)    200mg/ الحلبة  و(مستخلص  /100mg/كجم(،  (الكركمين  المبايض  المستأصله 
الضابطه  المجموعه  في  مؤثرا  انخفاضا  للعظم  الكلية  والكثافة  للساق  العظام  الكثافة  أظهرت  الجرعات).  نفس 
االيجابيه مقابل المجموعه الضابطه السلبيه، في حين أن مزيج من الكركمين والحلبة أظهرت زيادة كبيرة مقارنة 
مع مجموعة الضابطه مستأصله المابيض. أظهرت البيانات التي تم الحصول عليها أن الكركمين يقلل من فقدان 
مع  الكركمين  بين  الجمع  تم  عندما  تأثير مضاعف  على  الحصول  تم  أنه  إلى  باإلضافة  ملحوظ.  بشكل  العظام 

مستخلص الحلبة و بالتالي تحسين كل من هيئه العظام وقوتها.

الکلمات الدالة: الكركم - الحلبة - الجرذان - هشاشة العظام - انقطاع الطمث - نقص الهورمونات.


