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ABSTRACT 
Using an animal model of D-galactose-induced osteoporosis (OP), the researchers examined the effects of 

resveratrol supplementation on body weight, alkaline phosphatase (ALP) levels and bone calcin (OC) levels 

and classified mice randomized into the following groups: Subgroup C (n=10): within 60 days participants 

will receive 1 ml of distilled water. In the D-galactose group (n=10), osteoporosis will be induced by 

intraperitoneal administration of 200 mg/kg/day of D-galactose for 60 consecutive days. Group R of 10 

subjects will receive a dose of 25 mg/kg of oral resveratrol for 60 days.The DR group of the group of 10 

subjects will receive D-galactose 200 mg/kg/day intraperitoneally in for osteoporosis and oral resveratrol at 

25 mg/kg/day for 60 days. There was a distinct difference in body weight before and after OP infusion in each 

group in the study. The D-galactose group (D) showed significantly higher levels of ALP and OC compared 

with the control group. In contrast, the resveratrol group (R) showed significantly lower levels compared with 

the control group and the D group. Finally, the group treated with the combination of D-galactose and 

resveratrol (DR) showed significantly higher levels compared to the control group and the group treated with 

resveratrol alone (R). the. and more microfractures On the other hand, the resveratrol group (R) had thicker 

bone trabeculae, reduced intertrabecular space, and fewer microfractures. In addition, a protective effect 

against D-galactose-induced changes was observed in the resveratrol group, and these effects were dose-

dependent The findings suggested resveratrol treatment in an animal model of osteoarthritis induced by D-

galactose improved their weight, bone turnover markers (ALP and OC), and histological parameters were 

dependent on resveratrol levels. 

 

1. Introduction 

Osteoporosis (OP) is a systemic osteoporosis characterized by decreased bone density, altered 

skeletal muscle structure, and increased susceptibility to fracture [1], OP [2, 3] leads to osteoporosis 

and the risk of collapse increases, imposing a significant financial burden on individuals and society. 

The complex and varied etiology of OP is influenced by interactions between endocrine, nutritional, 

genetic, physiological, and immunological factors [4]. Estrogen deficiency is believed to be 

associated with osteoporosis postmenopausal syndrome (PMOP) is closely associated [5]. There is a 

strong association between persistent OP and impaired bone homeostasis, characterized by enhanced 

bone resorption and decreased bone formation [6].  

Based on current epidemiological data, the worldwide prevalence of OP according to the survey set 

by the World Health Organization is estimated at 19.7 percent [OP] prevalence varies greatly across 

7 continents and countries on, from 8.0% in Oceania to 26.9% in Africa, 4.1 in the Netherlands]. The 

rates ranged from % to 52.0% in Turkey [8] OP representing an immediate public health problem 

becomes more pronounced as the population ages [7]. Therefore, there is a need to investigate and 

develop new therapies for OP that provide better clinical outcomes and fewer side effects.” Herbs 

such as Reynoutria japonica Houtt., Veratrum nigrum L., and Catsiaatora Linn contain resveratrol, a 

Natural polyphenol compound of estrogen diethylstilbestrol [8]. It holds the resemblance. Like 

phytoestrogens, resveratrol has been found to competitively bind estrogen receptors in the laboratory, 

with subsequent anti-osteoporotic effects [9]. Another study showed resveratrol to have regulatory 

effects on bone turnover and alter bone metabolism Thanks to its antioxidant properties, it can protect 

the body from oxidative stress, a factor that can lead to bone loss [10]. Evidence from research 

studies suggests that resveratrol has the potential to reduce bone loss and fracture risk in 
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postmenopausal women and individuals with diabetes [11,12]. Unfortunately, the potential benefits 

of resveratrol have not been established in the treatment of OP, existing research was thus 

inconclusive. The results of preclinical animal tests can provide vital information for therapeutic 

purposes and for scientific and medical researchers to gain a deeper understanding of the causes of 

disease. 

2. Methodology  

All animal procedures were conducted according to the protocols approved by the college of 

veterinary medicine, Al-Qadisiyah University. Male Sprague-Dawley (SD) rats (3-month old, 

weighing 280±10 gm). Animals were kept at 26–28°C with free access to water and chow. Rats were 

randomized into the following groups: Control group (C) (n=10): will give 1ml of distilled water daily 

for 60 days. D-galactose group (D) (n=10): will inject of D-galactose (200 mg/kg/day) intraperitoneal 

for 60 consecutive days for osteoporosis induction. Resveratrol group (R) (n=10): will gavage with 

resveratrol (25 mg/kg/day) for 60 days. D-galactose+ Resveratrol group (DR) (n=10): will inject of D-

galactose (200 mg/kg/day) intraperitoneal for osteoporosis induction and gavage with resveratrol (25 

mg/kg/day) for 60 consecutive days for osteoporosis induction for 60 days. 

ELISA assay  

ELISA Kits provided by the manufacturer, the detection kit (BIKW, Beijing, China) was used to 

assess serum levels of alkaline phosphatase (ALP) and osteocalcin (OC) using colorimetric analysis 

with a spectrophotometer operating at a wavelength of 450 nm. 

Histological staining  

After removing the femoral condyle from each rat, it was fixed in 4% paraformaldehyde for 24 hours 

and decalcified in a 10% EDTA buffer (pH 7.0) for two weeks. After dehydration, the samples were 

embedded in paraffin and sliced to a thickness of approximately 4 mm. A stain called hematoxylin-

eosin (HE) was applied to the slices. Photographs were taken of the slices after they were examined 

under an optical microscope (Leica, Wetzlar, Germany). 

Statistical analysis  

Software developed and maintained by SPSS Inc. in Chicago, USA (version 15.0) was used to 

conduct all statistical analyses. The mean ± standard deviation is used to express all data. Using one-

way analysis of variance and the Newman-Keuls posttest, we compared the various groups 

statistically. A significance level of P≤0.05 was use. 

3. Results and discussion 

Body Weights  

The results of the current study showed that there are significant differences between all study groups 

at (P≤0.05) in body weights before and after OP induced and Resveratrol as shown in Fig 1. 
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Fig 1. Effects of resveratrol treatment on body weights 

 

The levels of ALP and OC  

Figures 2 and 3 display the results of the present study, which indicate a statistically significant 

difference in the levels of ALP and OC across all research groups (P≤0.05). Specifically, the results 

demonstrated a statistically significant increase in the levels of ALP and OC in the D group when 

compared to the control group. The current study found that the levels of ALP and OC were 

significantly lower in the R group when compared to the control and D groups, while the DR group 

had significantly higher levels of ALP and OC when compared to the control and R groups, with a 

probability level of P≤0.05. 

 

Fig 2. Effects of resveratrol treatment on serum Osteocalcin (OC) Group. 
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Fig 3. Effects of resveratrol treatment on serum alkaline phosphatase (ALP) Group. 

Histological Changes in bone  

Model Histological examination with HE staining verified osteoporotic alterations in the bones of 

rats with osteoporosis (Fig. 4). Microfractures of bone trabeculae, as measured by the production of 

connective tissue in the border zone of broken trabeculae, decreased intertrabecular space, and 

thinning of bone trabeculae were all detected in D-galactose rats. There were fewer microfractures of 

bone trabeculae and better bone trabeculae and intertrabecular space in the group of rats that received 

resveratrol. Additionally, these safeguards against D-galactose alterations were dose-dependent. 

 

Figure 4. Morphological picture of proximal metaphysis of femoral bone (A) Control rats. (B) The rat 

after D-galactose treatment for 60 days. (C) The rat after treated with 25 mg/kg/day resveratrol for 60 

days. (D) The rat after D-galactose treatment and 25 mg/kg/day resveratrol together for 60 days. 

Discussion  

In this study, we established that D-galactose treatment at a dose of 200 mg/kg/day could effectively 

correct microarchitectural damage and osteoporosis in rats. seen in individuals with reduced bone 

density, microarchitectural degradation, and greater fracture susceptibility [13,14] When oxidative 
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stress occurs, it can damage osteoblasts and osteoclasts, causing bone resorption activity to exceed 

osteolysis [15 ,16]. It can prevent bone loss due to oxidative stress by inhibiting the effect of 

resveratrol [17]. Furthermore, resveratrol can reduce bone loss due to estrogen deficiency through 

estrogen receptor binding and estrogen-like effect [18]. Furthermore, this meta-analysis showed that 

resveratrol showed positive effect on biochemical markers increasing variety. In us in vitro studies, 

we did not observe statistically significant changes in ALP activity, type 1 collagen, or osteopontin 

expression when using moderate doses of resveratrol (20 mM) and observed changes that lie notably 

at resveratrol concentrations of 25 and 30 mM. ALP plays an important role in mineralization and 

osteoclast formation. There is a positive correlation between protein OC levels and bone formation 

rates [19]. Bone resorption, formation, and mineralization are interrelated processes, ALP (alkaline 

phosphatase) and OC (osteocalcin) are two proteins that can be used as indicators of this process 

Osteoporosis and alkaline phosphatase (ALP) and elevated osteocalcin (OC) levels are associated 

[20] no Changes in the ratio of osteoclast to osteoclast activity lead to corresponding changes in ALP 

levels, blood tests for bone formation This finding suggests that inhibition of osteoclast activity by 

resveratrol may explain this phenomenon. One study showed that resveratrol effectively reduced 

bone loss, while another study reported its ability to inhibit bone differentiation [21,22]. Rats 

administered resveratrol exhibited reduced in vivo ALP levels compared to rats administered D-

galactose, attributed to the inhibitory effect of resveratrol on osteoclastogenesis. Resveratrol 

effectively mitigated osteoporosis generated by D-galactose in living organisms, as evidenced by the 

decreased levels of serum ALP. Nevertheless, our research revealed that resveratrol increased ALP 

levels in cells that were exposed to the substance in a laboratory setting. This effect was observed due 

to resveratrol's ability to promote the growth of osteoblasts and the creation of bone. Collectively, our 

study and those of other scientists have demonstrated that resveratrol has the ability to enhance the 

formation of osteoblasts and inhibit the formation of osteoclasts. Researchers have hypothesized that 

resveratrol may function as an oestrogen receptor agonist because of its structural similarity to 

oestrogen. The work of Zhao et al. [23] provided no explanation for the specific mechanism by which 

long-term resveratrol treatment protects against ovariectomy-induced bone loss in rats In order to 

gain a deeper understanding of the mechanism of resveratrol is function, we performed in vitro 

studies. Osteoporosis development is positively associated with estrogenic activity, osteoblasts are 

the main beneficial cells regulating bone formation in this disease According to a study resveratrol 

has the ability to promote differentiation of bone marrow stem cells (BMSCs) and adipose derived 

stromal cells (ADSCs) between weak) [24] work we do to enhance bone marrow formation. of 

resveratrol A new emphasis was obtained. In our in vitro work, injections of resveratrol increased 

both ALP levels and activity. Additional studies were performed on the expression of genes exclusive 

to osteoblasts, such as osteopontin and type I collagen. Resveratrol-induced activation of these genes 

provides further evidence that it stimulates differentiation of BMSCs into bone marrow. Osteoblast 

differentiation and bone mineral formation are regulated by complex mechanisms. Further studies 

were conducted to investigate the molecular mechanisms by which resveratrol exerts its beneficial 

effects. However, the study did have a few flaws. Osteoblasts and osteoclasts are important cells in 

the progression of osteoporosis. The only finding in this in vitro study was the effect of resveratrol on 

osteoblasts. Importantly, the benefit of resveratrol in preventing osteoporosis is dose-dependent; A 

dose of 25 mg/kg/day was insufficient to produce observable changes in the organism. Our study 

highlighted the need for optimal doses of resveratrol in the treatment of osteoporosis and provided 

supporting evidence and therapeutic potential in this area. 

4. Conclusion and future scope 

The results show that resveratrol supplementation significantly reduces D-galactose-induced bone 

toxicity, as improvements in body weight, bone turnover markers, and bone mineral content these 

findings suggest that osteoporosis Resveratrol may have potential in managing or preventing 
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