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Abstract 

The treatment of osteoporosis using current medication has several drawbacks, including 

unpleasant side effects, increasing medication restrictions, and limited effectiveness. To address 

these issues, the aim of present research was to investigate the potential of a novel herbal 

supplement formulated by combining extracts of Cuscuta chinensis and Cnidium monnieri to 

promote osteogenic activity. In the investigation, extracts of M (1:0), 3MC (3:1), MC (1:1), M3C 

(1:3), and C (0:1) were used in a variety of ratios. According to the results of Cell Viability, 

Cytotoxicity, and DNA content during the 3-day culture period, the 3MC and MC groups 

showed encouraging biocompatibility and exhibited significant osteogenic proliferation 

effects in Mg-63 cells. Alkaline phosphatase activity and mineralization greatly increased in 

MG-63 cell culture under 3MC and MC treatments. Gene and protein expression results in 

MG-63 cells showed that 3MC and MC treatment improved some indicators for bone mass 

and bone formation. In addition, 3MC treat-ment greatly increased the mRNA expression 

of ALP, type I collagen, BMP-2, Osteocalcin (OCN), and Osteoprotegerin (OPG) in the MG- 

63 cells in comparison to MC treatment. These results sug-gest that combining 3MC has 

potential for promoting osteoblastic bone formation, which could lead to the development of 

a bone-building supplement. 
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Introduction 

Osteoporosis, one of the most prevalent geriatric syndromes 

increasing of bone fracture risk, is a disease caused by loss of 

bone mass and decreasing of bone strength [1, 2]. The incidence 

of osteoporosis is directly proportional to age. Its incidence is 

directly related to age, especially while women experiencing 

gradual estrogen decline after menopause, a critical factor 

in preventing bone resorption. In addition, other aging 

phenomena such as decline neuromuscular function, cognitive 

impairment, and sarco-penia will increase the likelihood of 

stumbling, which could increase the risk of fragility fractures 

and raise social economic burden. Bisphosphonate is currently 

recommended as the first-line option for osteoporosis [3-5]. 

Because it has a high affinity with bone matrix and can 

inhibit bone resorption, bringing about a net gain in bone 

mass. However, it still accompanies with disadvantages on 

the absorption rate might be low and some adverse events 

including fever, flu-like symptoms, related jaw osteonecrosis 

and atypical fracture [6]. Even though some drugs are effective 

in osteoporosis, they provide only temporary symptom relief, 

and none have demonstrated the ability to cure or prevent 

disease progression [3, 7]. Thus, another molecule should be 

chosen to exert more effects and fewer side effects on bone 

metabolism. Traditional herb medicines have been proved by 

many research in recent years that they could have potential 

effects on osteoporosis [8]. 

Cnidium monnieri (M) has been used in traditional medicine 

for thousands of years as a treatment for eczema and warms 

kidneys [9, 10]. The main ingredient of Cnidium monnieri, 

are coumarins, flavonoid, osthole, monoterpenoid glucosides 
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and other com-pounds. Some studies have shown that the 

chemical components of Cnidium monnieri may have some 

impact on bone metabolism. For example, Cnidium monnieri 

contains some compounds that with potential antioxidant, 

anti-inflammatory, and anti-aging ef-fects which may have a 

protective effect on the function and metabolism of bone cells. 

The flavonoid, which can effectively increase bone density, and 

it has been shown to promote reproductive ability [9]. In recent 

years, many investigators have shown that osthole inhibits 

bone resorption, promotes bone formation, and increases 

bone mass. However, more research is needed to determine 

whether Cnidium monnieri can be used as an effective herbal 

ingredient for preventing and treating osteoporosis. 

Cuscuta chinensis (C), a commonly used traditional medicine, 

has antioxidant, an-ticancer, neuroprotective, and other 

obvious pharmacological activities. Besides, it has been used 

as a functional food to prevent osteoporosis and aging and 

improve sexual function [11]. 

Some experiments have also shown that Cuscuta chinensis 

contains some chemical components that may be beneficial for 

bone metabolism, such as protease in-hibitors and flavonoids 

[12]. Furthermore, previous reports demonstrated that Cuscuta 

chinensis could increase BMP-2 expression and ALP activity, 

modulate RANKL and OPG signals, and promote osteoblast 

mineralization [13, 14]. However, more research is needed to 

confirm the exact role and efficacy of Cuscuta chinensis in 

osteoporosis. 

Even though there are a lot of evidence of therapeutic 

application of the Cuscuta chinensis and Cnidium monnieri 

in osteoporosis treatment, the efficacy of the combina-tion 

of Cuscuta chinensis and Cnidium monnieri in experimental 

models and the further mechanism are still not clearly clarified. 

In this study, we aimed to combine these in-gredients extracts 

to develop a safe, effective, and convenient supplement for the 

pre-vention and treatment of osteoporosis 

Material and Methods 

Preparation of MC extracts 

Current good manufacturing practices were followed in the 

production of MC, which is a combination of dried extracts 

of Cnidium monnieri and Cuscuta chinensis. NuLiv Science 

USA, Inc. provided the standardized Cnidium monnieri 

extract (hydroethanolic extract, 10:1 extract ratio) and Cuscuta 

chinensis extract (hydroethanolic extract, 20:1 extract ratio) 

(Brea, CA, USA). The experiment group used a varied ratio 

that included M (1:0), 3MC (3:1), MC (1:1), M3C (1:3), and 

C (0:1) extracts. 

Cell culture and cell viability assay 

The human osteoblastic cell line, MG-63 cell, purchased from 

the Bioresource Col-lection and Research Center (BCRC, 

Taiwan), were cultured in Dulbecco’s Modified Ea-gle’s 

Medium (DMEM; Gibco, MD, USA) containing 10% fetal 

bovine serum (FBS; Hy-clone, USA) and 1% antibiotics (100 

U/mL penicillin and 100 g/mL streptomycin, Gibco) and 

incubated at 37°C in a humidified atmosphere containing 5% 

CO2 (Nozaki, Nikai, Okabe, Nagahama, and Eto, 2016). 

Evaluation of cell viability 

MG-63 cells will be used to test the cell viability of MC 

using the water-soluble te-trazolium (WST-1, Takara) assay. 

Briefly, MG-63 cell were seeded in 96-well plates at a density 

of 104 cells and cultured for 24 h to full adhesion. The 

experiment group prepared a mixture of M, 3MC, MC, M3C, 

and C extracts in a variety of ratios. The solution medium was 

cultured with MG-63 cell for 24 h. Thereafter, 100 μL WST-1 

solutions was added to the wells and incubated for 2 h. The 

absorbance values of each well were measured at 450 nm 

using an ELISA plate reader (SpectraMax® iD3 Multi-Mode 

Micro-plate Reader, Molecular Devices). 

Evaluation of cytotoxicity 

The cytotoxicity of MC was evaluated using the lactate 

dehydrogenase (LDH) assay (Sigma-Aldrich, USA). Briefly, 

MG-63 cells at a concentration of 1×105 cells/well in 96-well 

plate. Incubate cells for 24 h at 37°C and 5% CO2. Remove 

the medium and add the following medium 100 μL. The 

experiment group prepared a mixture of M, 3MC, MC, M3C, 

and C extracts in a variety of ratios. Incubate cells for 24 h 

at 37°C and 5% CO2. Remove the medium and add LDH 

working solution 100 μL, incubate for 30 minutes. The results 

of the LDH assay were measured at a wavelength of 490 

nm by ELISA plate reader (SpectraMax® iD3 Multi-Mode 

Microplate Reader, Molecular Devices). 

Evaluation of Alkaline Phosphatase (ALP) assay 

Seed MG-63 cells at a concentration of 105 cells per well in 

a 96-well plate. Incubate cells for 24 h at 37°C with 5% CO2. 

Remove the medium and add the following medium: 100 L 

with cells for 24 h. The control group received DMEM with 

10% FBS. The experiment group prepared a mixture of M, 

3MC, MC, M3C, and C extracts in a variety of ratios. After 7 

days, remove the medium and wash with 1X PBS twice. Add 

100 L of pNPP to each well and incubate at room temperature 

for 30 minutes. Measure the absorbance with an ELISA reader 

at 405 nm. 

Evaluation of Alizarin Red S 

105 cells/well MG-63 was cultured on a 24-well plate. 

Incubate cells for 24 h at 37 °C with 5% CO2. Remove the 

medium and add the following medium: 100 μL with cells 

for 24 h. The control group received DMEM with 10% FBS. 

The experiment group prepared a mixture of M, 3MC, MC, 

M3C, and C extracts in a variety of ratios. After incubation, 

remove the medium and wash with 1X PBS twice. Fix for 30 

minutes in 250 L of 10% formalin. Remove formalin, rinse 

twice with 500 µL 1X PBS pH 4, add 250 µL Alizarin Red 

S stain, remove ARS stain, rinse twice with 500 µL 1X PBS 

pH 4, and place at room temperature. Air-dry and observe 

with a dissecting microscope. The removed ARS stain was 

quantitatively analyzed by measuring absorbance at 562 nm 

with an ELISA reader. 
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DNA content analysis 

105 MG-63 cells were cultured in a 24-well plate. The 

experiment group prepared a mixture of 3MC and MC extracts 

in a variety of ratios. After 3 days of incubation, remove the 

supernatant, add 600 μL of cell lysing solution to lyse the 

cells, add 3μL of RNase solution to remove RNA, add 200 

μL of protein precipitation solution, mix and centrifuge to 

remove protein, add 600 μL of isopropanol into the centrifuge 

tube, and mix carefully After centrifugation, the DNA pellet 

was obtained, which was washed with 70% alcohol to remove 

more than salt. After centrifugation, it was air-dried and stored 

at 2-8°C by adding DNA Rehydration Solution. 

Gene expression analysis 

To assess the mineralization effects of CM, we analyzed the 

levels of Osteogene-sis-related gene expression - ALP, type 

I collagen, Osteocalcin (OCN), Osteoprotegerin (OPG), 

Osteopontin (OPN), RANKL and BMP-2- using MG-63 as 

target cells. Total RNA was extracted using Qiazol reagent 

(Qiagen, Valencia, CA, USA) following the manu-facturer’s 

protocol. Random hexamers (Vivantis Inc., California, CA, 

USA) and reverse transcriptase (Vivantis Cat No: RTPL12) 

were used for the first-strand cDNA synthesis with the 

following PCR parameters: 95°C for 3 min (denaturation), 40 

cycles of 95°C for 20 s, 60°C for 30 s (annealing), and 72°C 

for 30 s (elongation). The real-time RT-PCR was performed 

using the TOOLS 2X SYBR qPCR Mix (Biotools Co., Ltd., 

Taipei, Taiwan) on a CFX Connect Real-Time PCR Detection 

System (Bio-Rad, Hercules, CA, USA). The changes in 

expression of the target genes were calculated using GAPDH 

as an endogenous control. 

Determination of type I collagen content 

105 cells/well MG-63 was cultured in 6-well plate. The 

experiment group prepared a mixture of 3MC and MC 

extracts in a variety of ratios. After 1 day of culture, adding 

the different concentrations MC extracts co-cultured with cell, 

the cells were collected to measure the collagen content. After 

the cells were lysed with 0.1% Triton X-100, centri-fuged at 

10,000 g for 5 minutes, and the supernatant was collected. 

Using type I collagen as the standard, the protein concentration 

was analyzed by BCA protein assay kit. Read absorbance at 

540 nm wavelength with ELISA reader. 

Assaying levels of Osteocalcin and BMP-2 

104 cells/well MG-63 was cultured in a 96-well plate. The 

experiment group prepared a mixture of 3MC and MC 

extracts in a variety of ratios. After 1 day of culture, adding 

the different concentrations MC extracts cocultured with 

cell, the cells were collected to measure the collagen content. 

Refer to the kit instructions for the experimental procedure, 

Osteocalcin and BMP-2 were measured using Human 

Osteocalcin ELISA Kit and Human BMP-2 ELISA Kit, 

respectively. Add the collected supernatant to the 96 well plate 

of the Coating primary antibody, and incubate for 2 hours at 

room temperature. Remove the supernatant and wash 5 times 

with wash buffer. Add 100 µL of different Conjugate to each 

well for 2 hours, remove the supernatant, and wash 5 times 

 
with wash buffer. Add 100 µL of substrate solution to each 

well for 30 minutes at room temperature, add 100 µL of stop 

solution to each well, and measure the absorbance at 450 nm 

with an ELISA reader to quantify OPG. 

Osteoprotegrin (OPG) immunoassay 

104 cells/well MG-63 was cultured in a 96-well plate. The 

experiment group prepared a mixture of 3MC and MC 

extracts in a variety of ratios. After 1 day of culture, adding 

the different concentrations MC extracts cocultured with 

cell, the supernatant was collected after 7 days of extract 

addition. The test uses Quantikine ® MOP00 ELISA kit. Add 

the collected supernatant to a 96 well plate of Coating OPG 

antibody, and incubate for 2 hours at room temperature. Remove 

the supernatant and wash 5 times with wash buffer. Add 100 µL 

OPG Conjugate to each well for 2 hours, remove the supernatant, 

and wash 5 times with wash buffer. Add 100 µL of substrate 

solution to each well for 30 minutes at room temperature, add 

100 µL of stop solution to each well, and measure the absorbance 

at 450 nm with an ELISA reader to quantify OPG. 

Statistical analysis 

Statistical data are expressed as mean ± standard deviation 

(SD). Statistical analysis was done using one-way ANOVA. 

Differences were considered significant at a p-value of less 

than 0.05. (p < 0.05, *; p < 0.01, **; p < 0.001, ***). 

Results 

This section may be divided by subheadings. It should provide 

a concise and precise description of the experimental results, 

their interpretation, as well as the experimental conclusions 

that can be drawn 

The effect of different ratio MC preparations on MG- 

63 cell viability 

The WST-1 assay was used to determine the effect of M, 

3MC, MC, M3C and C ex-tracts on cell viability (\ 1). Each 

group was normalized to the control group, which had 100% 

cell viability. After 1 and 3 days, the difference ratio of MC 

extracts had no negative effects on the survival of MG-63 

cells. Furthermore, the 3MC and MC groups exhibit good cell 

proliferation on days 1 and 3. 

Cytotoxicity assays 

The LDH assay was used to determine the cytotoxicity of 

M, 3MC, MC, M3C and C groups (Figure 2). Each group 

was normalized to that of the Total lysis group, which had 

100% cytotoxicity. After 1 and 3 days, the M, 3MC and MC 

groups had no negative effects on the survival of MG-63 cells. 

Furthermore, compared to the Control group, the M3C and C 

groups exhibit more cytotoxicity. 

ALP assay 

The experiment involved a quantitative and staining ALP 

assay to evaluate osteo-genesis, as shown in Figure 3. The 

results indicated that MG-63 cells from the M, 3MC, and 

MC groups displayed more purple than the Control group, 

indicating higher levels of alkaline phosphatase activity and 
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Figure 1. Cell viability assay. Cell viability evaluation of M, 3MC, MC, M3C and C extracts using the WST-1 assay. (n = 6, *p < 0.05 

compared to the control). 
 

 
Figure 2. Cytotoxicity assay. Cytotoxicity assay of M, 3MC, MC, M3C and C extracts using LDH assay. (n = 6, *p < 0.05 compared to the 

control). 
 

Figure 3. ALPase quantification. After 7 days of differentiation, ALP activity was evaluated in MG-63 cells treated with the Control (a), M 

(b), 3MC (c), MC (d), M3C (e), and C (f) groups. Quan-titation of mineralization using alizarin red S Staining (g). (n = 6, *p < 0.05, **p < 

0.01 compared to the Control). 

thus greater potential for osteogenesis. Furthermore, the 

quantitative analysis of ALP concentration in the 3MC and 

MC groups revealed sig-nificantly higher values than the 

control group, suggesting that these groups are effective in 

promoting osteoblastic differentiation and osteogenesis. 

Alizarin-Red S staining 

Alizarin-red S staining is the usual method for detecting 

calcium deposition in the MG-63 cells after 14 days. The 

results of Alizarin-red S staining are shown in Figure 4. The 

observations show that the 3MC, MC, M3C, and C groups in 

MG-63 have more red than the Control group. The amount of 

mineralization significantly increased in the 3MC, MC, M3C, 

and C groups. The above experimental results indicate that the 

3MC and MC groups have good viability and no cytotoxicity 

toward MG63 osteoblasts and have higher mineralization 

activity. Therefore, 3MC and MC were selected for subsequent 

experiments. 
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Figure 4. Mineralization formation after Alizarin Red S staining and quantification. After 14 days of differentiation, Alizarin red S staining 

was used to evaluate the mineralization of MG-63 cells treated with the Control (a), M (b), 3MC (c), MC (d), M3C (e), and C (f) groups. 

Quantitation of mineralization using alizarin red S staining (g). (n = 6, ***p < 0.001 compared to the Control). 

 

Figure 5. The DNA content of MG-63 cells proliferation in the Control, 3MC, and MC groups. (n = 6, ***p < 0.001 when compared to the 

Control group). 

Determination of cellular deoxyribonucleic acid 

content (total DNA) 

The DNA content of MG-63 cells growing in the Control, 

3MC, and MC groups is used to evaluate cell proliferation, as 

shown in Figure 5. The DNA content of the Control group was 

about 9.8 ± 1.9 ng/µl, that of the 3MC group was about 15.6 ± 

2.9ng/µl, and that of the MC group was about 10.1 ± 0.7 ng/µl. 

DNA levels in the 3MC group were significantly higher than 

in the Control group. The MC group, however, had no impact 

on the cells as there was no obvious difference between the 

Control group and the MC group. 

Bone remodeling-related gene expression 

To explore the effect of the Control, 3MC, and MC on the 

MG63 property, several genes, such as ALP, BMP2, type 

I collagen, Osteocalcin (OCN), Osteoprotegerin (OPG), 

Osteopontin (OPN), and RANKL, were measured by Q-PCR 

analysis. The results of gene expression are shown in Figure 

6. In comparison to the Control group, the gene expression 

of the 3MC group significantly differed in the expression of 

type I collagen (0.9-fold increase), OCN (0.5-fold increase), 

OPN (2.1-fold increase), ALP (2.9-fold increase), and BMP2 

(2.5-fold increase), while the MC group significantly differed 

in the expression of OCN (0.3-fold increase), ALP (3.1- 

fold increase), and RANKL (3.5-fold increase). The results 

demonstrated that osteogenesis-related gene expression was 

influenced by the 3MC and MC groups. 

Osteogenesis-related protein expression 

To explore the effect of the Control, 3MC, and MC on the 

MG63 property, several proteins, such as Collagen, BMP2, 

osteocalcin (OCN), and osteoprotegerin (OPG) were measured 

by Elisa analysis. The results of protein expression are 

shown in Figure 7. Collagen expression was 108.3 ± 3.30 

µg/ml in the control group, 113.6 ± 2.32 µg/ml in the 3MC 

group, and 120.5 ± 4.49 µg/ml in the MC group. BMP2 

expression was 371.33 ± 15.28 µg/ml in the control group, 

515.90 ± 99.09 µg/ml in the 3MC group, and 602.09 ± 

114.38 µg/ml in the MC group, which showed significant 

difference in the amount of BMP2 expressed in the 3MC 

and MC groups compared to the control group. The results 

demonstrated a significant difference in BMP2 levels 

between the 3MC and MC groups in comparison to the 

control group. Osteoprotegrin expression was 6.92 ± 0.05 

ng/ml in the control group, 7.24 ± 0.27 ng/ml in the 3MC 

group, and 7.14 ± 0.26 ng/ml in the MC group, which showed 

a slight increase in the amount of osteoprotegrin expressed 

in the 3MC and MC groups compared to the control group. 

Osteocalcin expression was 44.57 ± 3.99 ng/ml in the control 

group, 59.66 ± 3.72 ng/ml in the 3MC group, and 55.30 ± 

4.32 ng/ml in the MC group. This difference in osteocalcin 

expression levels between the 3MC and MC groups and 

the control group was significant. The results indicated that 

osteogenic protein production could be enhanced in both the 

3MC and MC groups. 
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Figure 6. Gene expression of MG-63 after Control, 3MC, and MC treatment for 7 days. Relative (a) ALP, (b) BMP2, (c) type I collagen, (d) 

OCN, (e) OPG, (f) OPN, and (g) RANKL gene expressions were measured by Q-PCR and normalized by GAPDH gene expression. (n = 6, *p 

< 0.05, **p < 0.01 and ***p < 0.001 when compared to the Control group). 

 

Figure 7. Protein expression of MG-63 after Control, 3MC, and MC treatment for 7 days. Relative (a) Collagen, (b) BMP2, (c) Osteocalcin, 

and (d) Osteoprotegerin protein expressions were meas-ured by ELISA. (n = 6, *p < 0.05, **p < 0.01 and ***p < 0.001 when compared to 

the Control group). 

Discussion 

The condition known as osteoporosis causes bones to 

become porous, resulting in weakened bones that are more 

susceptible to fragility fracture and it is associated with loss 

of independence, morbidity, and mortality. Because the 

symptoms of osteoporosis are not apparent in the early stages 

of the disease, most patients are not diagnosed until fragility 

fracture has occurred. To improve the diagnosis and care of 

high-risk patients, various efforts have been made, such as 

the implementation of fracture liaison services, deep-learning 

algorithm assisted fracture detection, and fracture diagnosis 

with better modality [15, 16]. Medication commonly used to 

prevent and treat postmenopausal os-teoporosis by reducing 

bone loss to boosting bone mass, are bisphosphonates in 

clinical settings [17]. It is also important to find effective 

products that are less burdensome to the body to avoid 

osteoporosis [5]. Herbs are commonly used in traditional 

medicine to treat orthopedics and osteoporosis, and they 

are also clinically effective in doing so. As a nat-ural active 

ingredient in the treatment of osteoporosis, coumarins found in 

Cnidium monnieri and flavonoids found in Cuscuta chinensis 

both increase bone density and are thought to be fertility- 

promoting in medicine. Coumarins also have substantial phar- 

macological activity and support osteoblast maturation [18, 

19]. 

In this study, MG-63 cells are used as a useful model of 

osteoblast-like properties to evaluate the biological function 

and mineralization of various materials. The results in-dicate 

that M, 3MC, MC extracts have good biocompatibility and 

no cytotoxicity to os-teoblastic cells, which suggests the 

possibility of reducing side effects (Figure 1&2). Os-teoblasts 

will proliferate to a certain number and produce a lot of 

alkaline phosphatase at the beginning of their differentiation 

into osteocytes. In the later stage of differentiation, osteoblasts 

secrete a significant quantity of calcium ions, which 

precipitate as calcium phosphate around the cells. Calcium 

ions and alizarin red S can combine to create a complex, 
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which can then be seen or measured as the level of calcium 

precipitation. The main constituents of Cuscuta chinensis 

have been shown to be flavonoids, saccharides, and resin 

glycosides, which are suggested as being responsible for the 

pharmacologic activities [9, 20]. The increased ALP activity 

and mineralization demonstrated that 3MC and MC treatments 

can regulate a significant portion of the closely correlated 

control between maturation and differentiation in MG-63 

cells through increased growth factor synthesis and secretion, 

which eventually stimulates mineralization (Figure 3&4). 

According to the above experiment results, the 3MC and MC 

groups exhibit excellent viability, no cytotoxicity toward MG- 

63 osteoblasts, and greater mineralization activity. So, for the 

following tests, 3MC and MC were chosen. 

The DNA quantification research indicates that the 3MC 

group can stimulate cell proliferation (Figure 5). Osteoblasts 

produce and secrete significant amounts of type I collagen, 

an essential extracellular macromolecule and part of the 

bone matrix. Osteo-protegrin can stop osteoeclasts from 

differentiating, surviving, and carrying out their usual 

functions, thereby halting bone loss [21]. Bone morphogenetic 

protein 2 (BMP-2) and osteocalcin are significant proteins 

that support the formation of bone [22]. RANKL is a crucial 

protein that promotes bone development [23]. Osteopontin 

can be used to assess how osteoblasts function. The 3MC 

group in this research is able to increase the gene expression 

of collagen type I, OCN, OPN, ALP, and BMP2, whereas the 

MC group is able to increase the gene expression of OCN, 

ALP, and RANKL. The results indicate that bone formation- 

related gene expression is influenced by both the 3MC and 

MC groups (Figure 6). According to the experiment results, 

both the 3MC and MC groups can increase collagen content 

and osteocalcin and BMP2 protein expression, suggesting that 

they can improve the expression of bone formation proteins 

(Figure 7). This study demonstrates that 3MC and MC 

treatments increased growth factor synthesis and secretion, 

which in turn promotes mineralization, can control a sizable 

part of the tightly correlated control between maturation and 

differentiation in MG-63 cells. 

The previous studies suggested that Cnidium monnieri 

and Cuscuta chinensis con-tain abundant polyphenols and 

flavonoids, which have significant antioxidant effects, reducing 

the generation of free radicals and slowing the impact of 

oxidative damage on bone tissue [19, 24]. Meanwhile, studies 

have also found that the compounds in Cnidium monnieri 

and Cuscuta chinensis can promote the proliferation and 

differentiation of bone cells, thereby enhancing the formation 

and repair of bone tissue while reducing bone resorption and 

protecting bone tissue health [25-27]. As a result of the present 

studies, a mixture of Cnidium monnieri and Cuscuta chinensis 

in a 3:1 or 1:1 ratio has shown sig-nificant potential in the 

treatment of osteoporosis. 

Conclusion 

In this study, the results indicate that M, 3MC, and MC 

extracts have good bio-compatibility and no cytotoxicity 

to osteoblastic cells. At 3MC and MC treatments, alka-line 

 
phosphatase activity and mineralization greatly increased in 

MG-63 cell culture. DNA content during the 3-day culture 

period, the 3MC group showed osteogenic pro-liferation effects 

in Mg-63 cells. According to gene expression results, the 

3MC group improved the expression of collagen type I, OCN, 

OPN, ALP, and BMP2, whereas the MC group improved the 

expression of OCN, ALP, and RANKL. Further, based on the 

protein production results, the 3MC and MC groups produced 

more osteocalcin, collagen, and BMP2 proteins, which in turn 

increased osteogenesis. These results suggest a possible role 

for 3MC and MC combinations in osteoblastic bone formation 

and the possibility of developing a bone-building supplement. 
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