
Table S1. Search strategy in the website database.  
 

Data base Search strategy Date 

PubMed 
((gene) OR (single nucleotide polymorphism) OR (genetic variant)) 
AND ((oxidative stress) OR (antioxidant)) AND ((osteoporosis) OR 

(bone mineral density) OR (fracture)) AND (adults) 
November 1st, 2022. 

WEB OF SCIENCE 
((gene) OR (single nucleotide polymorphism) OR (genetic variant)) 
AND ((oxidative stress) OR (antioxidant)) AND ((osteoporosis) OR 

(bone mineral density) OR (fracture)) AND (adults) 
November 1st, 2022. 

EBSCO 
AB oxidative stress AND AB genes AND AB (osteoporosis or bone 

density or bone loss) 
November 1st, 2022. 

SCOPUS 
((gene) OR (single nucleotide polymorphism) OR (genetic variant)) 
AND ((oxidative stress) OR (antioxidant)) AND ((osteoporosis) OR 

(bone mineral density) OR (fracture)) AND (adults) 
November 1st, 2022. 

BVS 
((gene) OR (single nucleotide polymorphism) OR (genetic variant)) 
AND ((oxidative stress) OR (antioxidant)) AND ((osteoporosis) OR 

(bone mineral density) OR (fracture)) AND (adults) 
November 1st, 2022. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table S2. Excluded articles. 

Country Reference Population Outcome Exposure Language Others 

Australia 
Brennan-Olsen SL, Page RS, Berk M, et al. DNA methylation and the social gradient of 
osteoporotic fracture: A conceptual model. BONE. 2016;84:204-212. 
doi:10.1016/j.bone.2015.12.015 

    epigenetics   review 

Austria 
Anour R, Andrukhova O, Ritter E, Zeitz U, Erben RG. Klotho Lacks a Vitamin D Independent 
Physiological Role in Glucose Homeostasis, Bone Turnover, and Steady-State PTH Secretion 
In Vivo. PLoS ONE. 2012;7(2):1-10. doi:10.1371/journal.pone.0031376 

animals   administration 
assay     

Austria 

Föger-Samwald U, Vekszler G, Hörz-Schuch E, Salem S, Wipperich M, Ritschl P, Mousavi M, 
Pietschmann P. Molecular mechanisms of osteoporotic hip fractures in elderly women. Exp 
Gerontol. 2016 Jan;73:49-58. doi: 10.1016/j.exger.2015.11.012. Epub 2015 Dec 1. PMID: 
26608808. 

cell culture   transcriptomics     

Austria Gruber, R., et al. "Fracture Healing in the Elderly Patient." Experimental Gerontology, vol. 41, 
no. 11, 2006, pp. 1080-1093. SCOPUS, www.scopus.com, doi:10.1016/j.exger.2006.09.008. cell culture       review 

Austria 
Pietschmann P, Mechtcheriakova D, Meshcheryakova A, Föger-Samwald U, Ellinger I. 
Immunology of Osteoporosis: A Mini-Review. Gerontology. 2016;62(2):128-137. 
doi:10.1159/000431091 

        review 

Austria 
Stähli A, Ubaidha Maheen C, Josef Strauss F, Eick S, Sculean A, Gruber R. Caffeic acid 
phenethyl ester protects from oxidative stress and dampens inflammation via heme oxygenase 
1. Clinical Oral Implants Research. 2018;29(17):253. doi:10.1111/clr.138_13358 

cell culture periodontitis       

Austria 
Zupan, J., et al. "Age-Related Alterations and Senescence of Mesenchymal Stromal Cells: 
Implications for Regenerative Treatments of Bones and Joints." Mechanisms of Ageing and 
Development, vol. 198, 2021. SCOPUS, www.scopus.com, doi:10.1016/j.mad.2021.111539. 

cell culture       review 

Belgium 
Dontaine, P., et al. "Digestive Involvement in a Severe Form of Snyder-Robinson Syndrome: 
Possible Expansion of the Phenotype." European Journal of Medical Genetics, vol. 64, no. 1, 
2021. SCOPUS, www.scopus.com, doi:10.1016/j.ejmg.2020.104097. 

  
Snyder-

Robinson 
syndrome 

      

Belgium 

Vo, T. K. D., et al. "Differentially Abundant Transcripts in PBMC of Hospitalized Geriatric 
Patients with Hip Fracture Compared to Healthy Aged Controls." Experimental Gerontology, 
vol. 46, no. 4, 2011, pp. 257-264. SCOPUS, www.scopus.com, 
doi:10.1016/j.exger.2010.10.012. 

cell culture   transcriptomics     

Belgium 

Vo, T. K. D., et al. "Transcriptomic Biomarkers of the Response of Hospitalized Geriatric 
Patients Admitted with Heart Failure. Comparison to Hospitalized Geriatric Patients with 
Infectious Diseases Or Hip Fracture." Mechanisms of Ageing and Development, vol. 132, no. 
3, 2011, pp. 131-139. SCOPUS, www.scopus.com, doi:10.1016/j.mad.2011.02.002. 

    transcriptomics     

Brazil 
Araújo AA de, Pereira A de SBF, Medeiros CACX de, et al. Effects of metformin on 
inflammation, oxidative stress, and bone loss in a rat model of periodontitis. PLoS ONE. 
2017;12(8):1-21. doi:10.1371/journal.pone.0183506 

animals periodontitis administration 
assay     

Brazil Barakat B, Almeida MEF. Biochemical and immunological changes in obesity. Archives of 
Biochemistry & Biophysics. 2021;708:N.PAG. doi:10.1016/j.abb.2021.108951   obesity     review 



Brazil 
Fernandes-Breitenbach F, Peres-Ueno MJ, Santos LFG, et al. Analysis of the femoral neck from 
rats in the periestropause treated with oxytocin and submitted to strength training. BONE. 
2022;162:N.PAG. doi:10.1016/j.bone.2022.116452 

animals   functional 
assay     

Brazil 
Freire JMO, Chaves HV, Teixeira AH, et al. Protective effect of Platymiscium floribundum 
Vog. in tree extract on periodontitis inflammation in rats. PLoS ONE. 2019;14(11):1-15. 
doi:10.1371/journal.pone.0223800 

animals periodontitis administration 
assay     

Brazil 
Marson, F. A. D. L., et al. "Polymorphisms in the Glutathione Pathway Modulate Cystic 
Fibrosis Severity: A Cross-Sectional Study." BMC Medical Genetics, vol. 15, no. 1, 2014. 
SCOPUS, www.scopus.com, doi:10.1186/1471-2350-15-27. 

  Cystic fibrosis       

Brazil 
Martins CS, Leitão RFC, Costa DVS, et al. Topical HPMC/S-Nitrosoglutathione Solution 
Decreases Inflammation and Bone Resorption in Experimental Periodontal Disease in Rats. 
PLoS ONE. 2016;11(4):1-19. doi:10.1371/journal.pone.0153716 

animals periodontitis administration 
assay     

Brazil 

Oliveira GR, Vargas-Sanchez PK, Fernandes RR, et al. Lycopene influences osteoblast 
functional activity and prevents femur bone loss in female rats submitted to an experimental 
model of osteoporosis. Journal of Bone & Mineral Metabolism. 2019;37(4):658-667. 
doi:10.1007/s00774-018-0970-8 

animals   administration 
assay     

Brazil 
Souza Marinho D, Longoni Calió M, Mi Ko G, Bertoncini CRA. 223 - Evaluation Effects of 
Estrogen and Isoflavones of Soy on Oxidative Stress in the Adrenal Glands of Rats. Free Radical 
Biology & Medicine. 2016;100:S104. doi:10.1016/j.freeradbiomed.2016.10.264 

animals   functional 
assay     

Canada 

Blewett TA, Delompré PL, He Y, Folkerts EJ, Flynn SL, Alessi DS, Goss GG. Sublethal and 
Reproductive Effects of Acute and Chronic Exposure to Flowback and Produced Water from 
Hydraulic Fracturing on the Water Flea Daphnia magna. Environ Sci Technol. 2017 Mar 
7;51(5):3032-3039. doi: 10.1021/acs.est.6b05179. Epub 2017 Feb 13. PMID: 28140571. 

animals   functional 
assay     

Canada 
Cui, Q. -., et al. "Sublethal Oligodendrocyte Injury: A Reversible Condition in Multiple 
Sclerosis?" Annals of Neurology, vol. 81, no. 6, 2017, pp. 811-824. SCOPUS, 
www.scopus.com, doi:10.1002/ana.24944. 

cell culture         

Canada Da Costa LA, Badawi A, El-Sohemy A. Nutrigenetics and Modulation of Oxidative Stress. 
Annals of Nutrition & Metabolism. 2012;60:27-36. doi:10.1159/000337311         review 

Canada 
Kilby, K., et al. "Micronutrient Absorption and Related Outcomes in People with Inflammatory 
Bowel Disease: A Review." Nutrients, vol. 11, no. 6, 2019. SCOPUS, www.scopus.com, 
doi:10.3390/nu11061388. 

        review 

Canada 

Sivasubramaniyam T, Yang J, Cheng HS, Zyla A, Li A, Besla R, Dotan I, Revelo XS, Shi SY, 
Le H, Schroer SA, Dodington DW, Park YJ, Kim MJ, Febbraro D, Ruel I, Genest J, Kim RH, 
Mak TW, Winer DA, Robbins CS, Woo M. Dj1 deficiency protects against atherosclerosis with 
anti-inflammatory response in macrophages. Sci Rep. 2021 Feb 25;11(1):4723. doi: 
10.1038/s41598-021-84063-6. PMID: 33633277; PMCID: PMC7907332. 

animals atherosclerosis       

Chile 

Román, F., et al. "Real-Time H2O2 Measurements in Bone Marrow Mesenchymal Stem Cells 
(MSCs) show Increased Antioxidant Capacity in Cells from Osteoporotic Women." Journal of 
Cellular Biochemistry, vol. 118, no. 3, 2017, pp. 585-593. SCOPUS, www.scopus.com, 
doi:10.1002/jcb.25739. 

cell culture   administration 
assay     



China 
Chen B, Yan Y-L, Liu C, et al. Therapeutic Effect of Deferoxamine on Iron Overload-Induced 
Inhibition of Osteogenesis in a Zebrafish Model. Calcified Tissue International. 
2014;94(3):353-360. doi:10.1007/s00223-013-9817-4 

animals   administration 
assay     

China 

Chen C, Xu C, Zhou T, Gao B, Zhou H, Chen C, Zhang C, Huang D, Su P. Abnormal osteogenic 
and chondrogenic differentiation of human mesenchymal stem cells from patients with 
adolescent idiopathic scoliosis in response to melatonin. Mol Med Rep. 2016 Aug;14(2):1201-
9. doi: 10.3892/mmr.2016.5384. Epub 2016 Jun 10. PMID: 27314307; PMCID: PMC4940077. 

cell culture   administration 
assay     

China 

Chen W, Chen X, Chen AC, et al. Melatonin restores the osteoporosis-impaired osteogenic 
potential of bone marrow mesenchymal stem cells by preserving SIRT1-mediated intracellular 
antioxidant properties. Free Radical Biology & Medicine. 2020;146:92-106. 
doi:10.1016/j.freeradbiomed.2019.10.412 

animals   administration 
assay     

China 

Chen X, Wang C, Qiu H, Yuan Y, Chen K, Cao Z, Xiang Tan R, Tickner J, Xu J, Zou J. 
Asperpyrone A attenuates RANKL-induced osteoclast formation through inhibiting NFATc1, 
Ca2+ signalling and oxidative stress. J Cell Mol Med. 2019 Dec;23(12):8269-8279. doi: 
10.1111/jcmm.14700. Epub 2019 Oct 15. PMID: 31612613; PMCID: PMC6850946. 

cell culture adiposity administration 
assay     

China 
Chen X, Zhu X, Wei A, Chen F, Gao Q, Lu K, Jiang Q, Cao W. Nrf2 epigenetic derepression 
induced by running exercise protects against osteoporosis. Bone Res. 2021 Feb 26;9(1):15. doi: 
10.1038/s41413-020-00128-8. PMID: 33637693; PMCID: PMC7910611. 

animals   epigenetics     

China 

Chen, J. -., et al. "Mito-TEMPO Attenuates Oxidative Stress and Mitochondrial Dysfunction in 
Noise-Induced Hearing Loss Via Maintaining TFAM-mtDNA Interaction and Mitochondrial 
Biogenesis." Frontiers in Cellular Neuroscience, vol. 16, 2022. SCOPUS, www.scopus.com, 
doi:10.3389/fncel.2022.803718. 

animals   mitochondria     

China 

Chen, J., et al. "Exploring the Temporal Correlation of Sarcopenia with Bone Mineral Density 
and the Effects of Osteoblast-Derived Exosomes on Myoblasts through an Oxidative Stress-
Related Gene." Oxidative Medicine and Cellular Longevity, vol. 2022, 2022. SCOPUS, 
www.scopus.com, doi:10.1155/2022/9774570. 

animals   
transcriptomics
; administration 

assay 
    

China 
Chen, M., Y. Li, and G. Huang. "Potential Health Functions of Collagen Bioactive Peptides: A 
Review." American Journal of Biochemistry and Biotechnology, vol. 16, no. 4, 2020, pp. 507-
519. SCOPUS, www.scopus.com, doi:10.3844/ajbbsp.2020.507.519. 

        review 

China 

Cong, L., et al. "Upregulation of FoxO6 in Nucleus Pulposus Cells Promotes DNA Damage 
Repair Via Activation of RAD51." European Review for Medical and Pharmacological 
Sciences, vol. 25, no. 17, 2021, pp. 5392-5401. SCOPUS, www.scopus.com, 
doi:10.26355/eurrev_202109_26646. 

cell culture   functional 
assay     

China 

Deng FY, Liu YZ, Li LM, Jiang C, Wu S, Chen Y, Jiang H, Yang F, Xiong JX, Xiao P, Xiao 
SM, Tan LJ, Sun X, Zhu XZ, Liu MY, Lei SF, Chen XD, Xie JY, Xiao GG, Liang SP, Deng 
HW. Proteomic analysis of circulating monocytes in Chinese premenopausal females with 
extremely discordant bone mineral density. Proteomics. 2008 Oct;8(20):4259-72. doi: 
10.1002/pmic.200700480. PMID: 18924182; PMCID: PMC2760933. 

cell culture   proteomics     

China 

Feng J, Liu S, Ma S, Zhao J, Zhang W, Qi W, Cao P, Wang Z, Lei W. Protective effects of 
resveratrol on postmenopausal osteoporosis: regulation of SIRT1-NF-κB signaling pathway. 
Acta Biochim Biophys Sin (Shanghai). 2014 Dec;46(12):1024-33. doi: 10.1093/abbs/gmu103. 
Epub 2014 Nov 6. PMID: 25377437. 

animals periodontitis administration 
assay     



China 
Fu C, Xu D, Wang C, et al. Alpha-Lipoic Acid Promotes Osteoblastic Formation in H2O2-
Treated MC3T3-E1 Cells and Prevents Bone Loss in Ovariectomized Rats. Journal of Cellular 
Physiology. 2015;230(9):2184-2201. doi:10.1002/jcp.24947 

animals   functional 
assay     

China 

Gu, Z., et al. "MicroRNA-497 Elevation Or LRG1 Knockdown Promotes Osteoblast 
Proliferation and Collagen Synthesis in Osteoporosis Via TGF-β1/Smads Signalling Pathway." 
Journal of Cellular and Molecular Medicine, vol. 24, no. 21, 2020, pp. 12619-12632. SCOPUS, 
www.scopus.com, doi:10.1111/jcmm.15826. 

animals   
transcriptomics

; functional 
assay 

    

China 
Guoju Hong, Lin Zhou, Xuguang Shi, et al. Bajijiasu Abrogates Osteoclast Differentiation via 
the Suppression of RANKL Signaling Pathways through NF-κB and NFAT. International 
Journal of Molecular Sciences. 2017;18(1):203. doi:10.3390/ijms18010203 

cell culture   functional 
assay     

China 
He Y, Zhang L, Zhu Z, Xiao A, Yu H, Gan X. Blockade of cyclophilin D rescues 
dexamethasone-induced oxidative stress in gingival tissue. PLoS ONE. 2017;12(3):1-13. 
doi:10.1371/journal.pone.0173270 

cell culture gingival injury functional 
assay     

China 
Hu, X., et al. "GPX7 Facilitates BMSCs Osteoblastogenesis Via ER Stress and mTOR 
Pathway." Journal of Cellular and Molecular Medicine, vol. 25, no. 22, 2021, pp. 10454-10465. 
SCOPUS, www.scopus.com, doi:10.1111/jcmm.16974. 

cell culture   functional 
assay     

China 

Huang J, Ye Z, Wang J, Chen Q, Huang D, Liu H. USP13 mediates PTEN to ameliorate 
osteoarthritis by restraining oxidative stress, apoptosis and inflammation via AKT-dependent 
manner. Biomedicine & Pharmacotherapy. 2021;133:N.PAG. 
doi:10.1016/j.biopha.2020.111089 

animals   transcriptomics     

China 
Huang Q, Shi J, Gao B, et al. Gastrodin: An ancient Chinese herbal medicine as a source for 
anti-osteoporosis agents via reducing reactive oxygen species. BONE. 2015;73:132-144. 
doi:10.1016/j.bone.2014.12.059 

cell culture   administration 
assay     

China 
Huang Y, Zhai X, Ma T, et al. Rare earth-based materials for bone regeneration: Breakthroughs 
and advantages. Coordination Chemistry Reviews. 2022;450:N.PAG. 
doi:10.1016/j.ccr.2021.214236 

        review 

China 
Huang, Q., et al. "Protective Effects of Myricitrin Against Osteoporosis Via Reducing Reactive 
Oxygen Species and Bone-Resorbing Cytokines." Toxicology and Applied Pharmacology, vol. 
280, no. 3, 2014, pp. 550-560. SCOPUS, www.scopus.com, doi:10.1016/j.taap.2014.08.004. 

animals   functional 
assay     

China 

Jiang, X., et al. "Key LncRNAs Associated with Oxidative Stress were Identified by GEO 
Database Data and Whole Blood Analysis of Intervertebral Disc Degeneration Patients." 
Frontiers in Genetics, vol. 13, 2022. SCOPUS, www.scopus.com, 
doi:10.3389/fgene.2022.929843. 

  

Intervertebral 
disc 

degeneration 
(IDD 

transcriptomics     

China 

Kong Y, Nie Z-K, Li F, Guo H-M, Yang X-L, Ding S-F. MiR-320a was highly expressed in 
postmenopausal osteoporosis and acts as a negative regulator in MC3T3E1 cells by reducing 
MAP9 and inhibiting PI3K/AKT signaling pathway. Experimental & Molecular Pathology. 
2019;110:N.PAG. doi:10.1016/j.yexmp.2019.104282 

cell culture   transcriptomics     

China 
Lan C, Long L, Xie K, et al. miRNA-429 suppresses osteogenic differentiation of human 
adipose-derived mesenchymal stem cells under oxidative stress via targeting SCD-1. 
Experimental & Therapeutic Medicine. 2020;19(1):696-702. doi:10.3892/etm.2019.8246 

cell culture   transcriptomics     



China 
Li C, Zhang J, Lv F, Ge X, Li G. Naringin protects against bone loss in steroid-treated 
inflammatory bowel disease in a rat model. Archives of Biochemistry & Biophysics. 
2018;650:22-29. doi:10.1016/j.abb.2018.05.011 

animals   administration 
assay     

China 

Li J, Wang Q, Yang R, et al. BMI-1 Mediates Estrogen-Deficiency-Induced Bone Loss by 
Inhibiting Reactive Oxygen Species Accumulation and T Cell Activation. Journal of Bone & 
Mineral Research. 2017;32(5):962-973. Accessed November 5, 2022. 
https://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=s3h&AN=1228124
90&lang=es&site=ehost-live 

animals   functional 
assay     

China 
Li S, Gao L, Zhang W, et al. MiR-152-5p suppresses osteogenic differentiation of mandible 
mesenchymal stem cells by regulating ATG14-mediated autophagy. Stem Cell Research & 
Therapy. 2022;13(1):1-17. doi:10.1186/s13287-022-03018-4 

cell culture   transcriptomics     

China 

Li Y, Tan Y, Zhang G, Yang B, Zhang J. Effects of calcitonin gene-related peptide on the 
expression and activity of nitric oxide synthase during mandibular bone healing in rabbits: an 
experimental study. J Oral Maxillofac Surg. 2009 Feb;67(2):273-9. doi: 
10.1016/j.joms.2008.06.077. PMID: 19138599. 

animals   functional 
assay     

China 

Li Z, Chen C, Zhu X, Li Y, Yu R, Xu W. Glycyrrhizin Suppresses RANKL-Induced 
Osteoclastogenesis and Oxidative Stress Through Inhibiting NF-κB and MAPK and Activating 
AMPK/Nrf2. Calcified Tissue International. 2018;103(3):324-337. doi:10.1007/s00223-018-
0425-1 

cell culture   administration 
assay     

China 

Li, L., et al. "Oxidative Stress-Induced Hypermethylation of KLF5 Promoter Mediated by 
DNMT3B Impairs Osteogenesis by Diminishing the Interaction with β-Catenin." Antioxidants 
and Redox Signaling, vol. 35, no. 1, 2021, pp. 1-20. SCOPUS, www.scopus.com, 
doi:10.1089/ars.2020.8200. 

cell culture   functional 
assay     

China 
Liu G, Zhou H, Li Y, Li G, Cui L, Liu W, Cao Y. Evaluation of the viability and osteogenic 
differentiation of cryopreserved human adipose-derived stem cells. Cryobiology. 2008 
Aug;57(1):18-24. doi: 10.1016/j.cryobiol.2008.04.002. Epub 2008 May 21. PMID: 18495102. 

cell culture         

China 

Liu H, Bian W, Liu S, Huang K. Selenium protects bone marrow stromal cells against hydrogen 
peroxide-induced inhibition of osteoblastic differentiation by suppressing oxidative stress and 
ERK signaling pathway. Biol Trace Elem Res. 2012 Dec;150(1-3):441-50. doi: 
10.1007/s12011-012-9488-4. Epub 2012 Aug 15. PMID: 22890880. 

animals   functional 
assay     

China 

Lu T, Parthasarathy S, Hao H, Luo M, Ahmed S, Zhu J, Luo S, Kuppusamy P, Sen CK, 
Verfaillie CM, Tian J, Liu Z. Reactive oxygen species mediate oxidized low-density 
lipoprotein-induced inhibition of oct-4 expression and endothelial differentiation of bone 
marrow stem cells. Antioxid Redox Signal. 2010 Dec 15;13(12):1845-56. doi: 
10.1089/ars.2010.3156. Epub 2010 Oct 12. PMID: 20836655; PMCID: PMC2971633. 

animals   functional 
assay     

China 

Lv H, Che T, Tang X, Liu L, Cheng J. Puerarin enhances proliferation and osteoblastic 
differentiation of human bone marrow stromal cells via a nitric oxide/cyclic guanosine 
monophosphate signaling pathway. Mol Med Rep. 2015 Aug;12(2):2283-90. doi: 
10.3892/mmr.2015.3647. Epub 2015 Apr 20. PMID: 25892538. 

cell culture   administration 
assay     

China 
Lv H, Ma X, Che T, Chen Y. Methylation of the promoter A of estrogen receptor alpha gene in 
hBMSC and osteoblasts and its correlation with homocysteine. Mol Cell Biochem. 2011 
Sep;355(1-2):35-45. doi: 10.1007/s11010-011-0836-z. Epub 2011 Apr 27. PMID: 21523370. 

    epigenetics     



China 
Ma H ‐P., Ma X ‐N., Ge B ‐F., et al. Icariin attenuates hypoxia-induced oxidative stress and 
apoptosis in osteoblasts and preserves their osteogenic differentiation potential in vitro. Cell 
Proliferation. 2014;47(6):527-539. doi:10.1111/cpr.12147 

animals   administration 
assay     

China 

Man GC, Wang WW, Yeung BH, Lee SK, Ng BK, Hung WY, Wong JH, Ng TB, Qiu Y, Cheng 
JC. Abnormal proliferation and differentiation of osteoblasts from girls with adolescent 
idiopathic scoliosis to melatonin. J Pineal Res. 2010 Aug;49(1):69-77. doi: 10.1111/j.1600-
079X.2010.00768.x. Epub 2010 May 27. PMID: 20524972. 

cell culture   administration 
assay     

China Mao W, Zhu Z. Parthenolide inhibits hydrogen peroxide-induced osteoblast apoptosis. 
Molecular Medicine Reports. 2018;17(6):8369-8376. doi:10.3892/mmr.2018.8908 cell culture   administration 

assay     

China 
Meng J, Zhang X, Guo X, Cheng W, Qi X, Huang J, Lin W. Briarane-type diterpenoids suppress 
osteoclastogenisis by regulation of Nrf2 and MAPK/NF-kB signaling pathway. Bioorg Chem. 
2021 Jul;112:104976. doi: 10.1016/j.bioorg.2021.104976. Epub 2021 May 7. PMID: 33992967. 

cell culture   administration 
assay     

China 

Pang C, Wen L, Lu X, et al. Ruboxistaurin maintains the bone mass of subchondral bone for 
blunting osteoarthritis progression by inhibition of osteoclastogenesis and bone resorption 
activity. Biomedicine & Pharmacotherapy. 2020;131:N.PAG. 
doi:10.1016/j.biopha.2020.110650 

cell culture   administration 
assay     

China 
Peng M, Qiang L, Xu Y, Li C, Li T, Wang J. Inhibition of JNK and activation of the AMPK-
Nrf2 axis by corosolic acid suppress osteolysis and oxidative stress. Nitric Oxide. 2019;82:12-
24. doi:10.1016/j.niox.2018.11.002 

animals   administration 
assay     

China 
Shen J, Hu Z, Zhong X, Wang D, Xu L. [Restoring phenotype of dedifferentiated normal 
nucleus pulposus cells by resveratrol]. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi. 2013 
May;27(5):547-53. Chinese. PMID: 23879090. 

cell culture   functional 
assay     

China 

Sun H, Qiao W, Cui M, et al. The Polycomb Protein Bmi1 Plays a Crucial Role in the Prevention 
of 1,25(OH)2D Deficiency‐Induced Bone Loss. Journal of Bone & Mineral Research. 
2020;35(3):583-595. Accessed November 5, 2022. 
https://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=s3h&AN=1421372
24&lang=es&site=ehost-live 

animals   administration 
assay     

China 
Sun X, Mao Y, Dai P, et al. Mitochondrial dysfunction is involved in the aggravation of 
periodontitis by diabetes. Journal of Clinical Periodontology. 2017;44(5):463-471. 
doi:10.1111/jcpe.12711 

animals periodontitis mitochondria     

China 
Sun X, Xia T, Zhang S, et al. Hops extract and xanthohumol ameliorate bone loss induced by 
iron overload via activating Akt/GSK3β/Nrf2 pathway. Journal of Bone & Mineral Metabolism. 
2022;40(3):375-388. doi:10.1007/s00774-021-01295-2 

animals   administration 
assay     

China 
Sun X, Yuan Y, Xiao Y, et al. Long non-coding RNA, Bmcob, regulates osteoblastic 
differentiation of bone marrow mesenchymal stem cells. Biochemical & Biophysical Research 
Communications. 2018;506(3):536-542. doi:10.1016/j.bbrc.2018.09.142 

cell culture   transcriptomics     

China 

Sun Z, Yang S, Ye S, Zhang Y, Xu W, Zhang B, Liu X, Mo F, Hua W. Aberrant CpG islands' 
hypermethylation of ABCB1 in mesenchymal stem cells of patients with steroid-associated 
osteonecrosis. J Rheumatol. 2013 Nov;40(11):1913-20. doi: 10.3899/jrheum.130191. Epub 
2013 Sep 15. PMID: 24037553. 

cell culture   epigenetics     

China Sun ZB, Wang JW, Xiao H, Zhang QS, Kan WS, Mo FB, Hu S, Ye SN. Icariin may benefit the 
mesenchymal stem cells of patients with steroid-associated osteonecrosis by ABCB1-promoter cell culture   administration 

assay     



demethylation: a preliminary study. Osteoporos Int. 2015 Jan;26(1):187-97. doi: 
10.1007/s00198-014-2809-z. Epub 2014 Aug 12. PMID: 25112719. 

China 
Su-Qin Zhang, Wai-Jiao Cai, Jian-Hua Huang, et al. Icariin, a natural flavonol glycoside, 
extends healthspan in mice. Experimental Gerontology. 2015;69:226-235. 
doi:10.1016/j.exger.2015.06.020 

animals   administration 
assay     

China 

Tan J, Xu X, Tong Z, Lin J, Yu Q, Lin Y, Kuang W. Decreased osteogenesis of adult 
mesenchymal stem cells by reactive oxygen species under cyclic stretch: a possible mechanism 
of age related osteoporosis. Bone Res. 2015 Mar 17;3:15003. doi: 10.1038/boneres.2015.3. 
PMID: 26273536; PMCID: PMC4413016. 

cell culture   functional 
assay     

China 
Tao Z-S, Li T-L, Wei S. Silymarin prevents iron overload induced bone loss by inhibiting 
oxidative stress in an ovariectomized animal model. Chemico-Biological Interactions. 
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Table S3. The Joanna Briggs Institute Critical Appraisal Checklist for analytical cross-sectional studies. 

 

Study 

1. Were the 
criteria for 

inclusion in 
the sample 

clearly 
defined? 

2. Were the 
study subjects 
and the setting 

described in 
detail? 

3. Was the 
exposure 

measured in a 
valid and 

reliable way? 

4. Were 
objective, 
standard 

criteria used 
for 

measurement 
of the 

condition? 

5. Were 
confounding 

factors 
identified? 

6. Were 
strategies to 

deal with 
confounding 

factors stated? 

7. Were the 
outcomes 

measured in a 
valid and 

reliable way? 

8. Was 
appropriate 

statistical 
analysis used? 

Risk of 
bias 

Botre et al. 2015.   Yes Yes Yes Yes Yes Yes Yes Yes Low 

Deng et al. 2011. Yes Yes Yes Yes Yes Yes Yes Yes Low 

Mlakar et al. 2012. Yes Yes Yes Yes Yes Yes Yes Yes Low 

Yamada et al. 2003. No Yes Yes Yes Yes Yes Yes Yes Low 

Oh et al. 2007. Yes Yes Yes Yes Yes Yes Yes Yes Low 

Mlakar et al. 2012. Yes Yes Yes Yes Yes Yes Yes Yes Low 

Michaëlsson et al. 2021. No No Yes Yes Yes Yes Yes Yes Low 

Mlakar et al. 2011. Yes Yes Yes Yes Yes Yes Yes Yes Low 

Mlakar et al. 2010. Yes Yes Yes Yes No No Yes Yes Low 

 
 
 
 
 
 
 



 
Table S4. The Joanna Briggs Institute Critical Appraisal Checklist for case-control studies. 
 

Study 

1. Were the 
groups 

comparable 
other than 

the 
presence of 
disease in 

cases or the 
absence of 
disease in 
controls? 

2. Were cases 
and controls 

matched 
appropriately? 

3. Were the 
same criteria 

used for 
identification 
of cases and 

controls? 

4. Was 
exposure 
measured 

in a 
standard, 
valid and 
reliable 

way? 

5. Was 
exposure 
measured 

in the 
same way 
for cases 

and 
controls? 

6. Were 
confounding 

factors 
identified?  

7. Were 
strategies to 

deal with 
confounding 

factors 
stated? 

8. Were 
outcomes 
assessed 

in a 
standard, 
valid and 
reliable 
way for 

cases and 
controls? 

9. Was the 
exposure 
period of 

interest long 
enough to 

be 
meaningful? 

10. Was 
appropriate 

statistical 
analysis 

used? 

Risk 
of bias 

Al-E-Ahmad et al. 
2018. 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Low 

Usategui-Martín, et 
al. 2022. 

Yes Yes Yes No Yes Yes Yes Yes Yes Yes Low 

Senosi et al. 2022. Yes Yes Yes Yes Yes Yes No Yes Yes Yes Low 

Liu et al. 2009. Yes Unclear Yes Yes Yes Yes Yes Yes Yes Yes Low 

 
 
 
 
 
 
 
 
 



Table S5. The Joanna Briggs Institute Critical Appraisal Checklist for cohort studies 

 

Study 

1. Were the 
two groups 
similar and 
recruited 
from the 
same 
population? 

2. Were 
the 
exposures 
measured 
similarly 
to assign 
people to 
both 
exposed 
and 
unexposed 
groups? 

3. Was 
the 
exposure 
measured 
in a valid 
and 
reliable 
way? 

4. Were 
confounding 
factors 
identified? 

5. Were 
strategies to 
deal with 
confounding 
factors 
stated? 

6. Were the 
groups/participants 
free of the outcome 
at the start of the 
study (or at the 
moment of 
exposure)? 

7. Were 
the 
outcomes 
measured 
in a valid 
and 
reliable 
way? 

8. Was 
the 
follow 
up time 
reported 
and 
sufficient 
to be 
long 
enough 
for 
outcomes 
to occur? 

9. Was 
follow 
up 
complete, 
and if 
not, were 
the 
reasons 
to loss to 
follow 
up 
described 
and 
explored? 

10. Were 
strategies 
to address 
incomplete 
follow up 
utilized? 

11. Was 
appropriate 
statistical 
analysis 
used? 

Risk 
of 
bias 

Mlakar 
et al. 
2012.  

Yes Yes Yes Yes Yes Yes Yes No No No Yes Low 

 
 
 
 
 
 
 
 
 
 
 


