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Table 1. Description of population, intervention, comparator and outcome (PICO) 

Population Healthy subjects and patients with high inflammatory biomarkers 
Intervention Soy protein or soy nut or soymilk or soy isoflavone supplementation 
Comparison Milk protein or match diet or  cow milk or placebo 
Outcome IL-6, TNF-α, IFN-γ, IL-2, IL-10 & IL-1β 
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Figure 1. Preferred reporting items for systematic review and meta-analysis (PRISMA) flow chart

Records identified through database searching 

(n =) 

Records after duplicates removed 

(n =) 

Records screened 

(n =) 

Records excluded 

(n =) 

Full-text articles assessed for eligibility 

(n = ) Full-text articles 

excluded,with reasons 

(n=) 
Studies included in qualitative synthesis 

(n = ) 

Studies included in quantitative synthesis (meta-

analysis) 

(n =   ) 



Critical Comments In Biomedicine 2020; 1(1): e10014. 

 

5 

 

[1] Actor JK, Smith KC. Translational Inflammation.  
Translational Inflammation: Elsevier; 2019. p. 1-22 
10.1016/B978-0-12-813832-8.00001-7. 

[2] Brenner DR, Scherer D, Muir K, Schildkraut J, 
Boffetta P, Spitz MR, et al. A review of the 
application of inflammatory biomarkers in 
epidemiologic cancer research. Cancer 
Epidemiology and Prevention Biomarkers. 2014;23: 
1729- 5110.1158/1055-9965.EPI-14-0064. 

[3] Cataldi C, Mari NL, Lozovoy MAB, Martins LMM, 
Reiche EMV, Maes M, et al. Proinflammatory and 
anti-inflammatory cytokine profiles in psoriasis: use 
as laboratory biomarkers and disease predictors. 
Inflammation Research. 2019;68:557-6710.1007/ 
s00011-019-01238-8. 

[4] Chelombitko MA. Role of Reactive Oxygen Species 
in Inflammation: A Minireview. Moscow University 
Biological Sciences Bulletin. 2018;73:199-
20210.3103/S009639251804003X. 

[5] Pahwa R, Jialal I. Chronic inflammation.  StatPearls 
[Internet]: StatPearls Publishing; 2018  

[6] Franceschi C, Campisi J. Chronic inflammation 
(inflammaging) and its potential contribution to 
age-associated diseases. Journals of Gerontology 
Series A: Biomedical Sciences and Medical Sciences. 
2014;69:S4-S910.1093/gerona/glu057. 

[7] Maffia P, Cirino G. Targeting inflammation to 
reduce cardiovascular disease risk. British journal of 
pharmacology. 2017;174:3895-710.1111/bph.14039. 

[8] Sena CM, Carrilho F, Seiça RM. Endothelial 
Dysfunction in Type 2 Diabetes: Targeting 
Inflammation. Endothelial Dysfunction: Old  
Concepts and New Challenges. 2018:23110.5772/ 
intechopen.76994. 

[9] Munn LL. Cancer and inflammation. Wiley 
Interdisciplinary Reviews: Systems Biology and 
Medicine. 2017;9:e137010.1002/wsbm.1370. 

[10] Gravallese EM. SP0028 Effects of inflammation on 
bone in inflammatory arthritis. BMJ Publishing 
Group Ltd; 2018 10.1136/annrheumdis-2018-
eular.7862. 

[11] Ellulu MS, Patimah I, Khaza’ai H, Rahmat A, Abed Y. 
Obesity and inflammation: the linking mechanism 
and the complications. Archives of medical science: 
AMS. 2017;13:85110.5114/aoms.2016.58928. 

[12] Di Gioia S, Sardo C, Castellani S, Porsio B, 
Belgiovine G, Carbone A, et al. From genesis to 
revelation: the role of inflammatory mediators in 
chronic respiratory diseases and their control by 
nucleic acid-based drugs. Current drug delivery. 
2017;14:253-71 

[13] Akbaraly TN, Shipley MJ, Ferrie JE, Virtanen M, 
Lowe G, Hamer M, et al. Long-term adherence to 
healthy dietary guidelines and chronic 
inflammation in the prospective Whitehall II study. 
The American journal of medicine. 2015;128:152-
6010.1016/j.amjmed.2014.10.002. 

[14] Gómez-Rubio P, Trapero I. The Effects of Exercise 
on IL-6 Levels and Cognitive Performance in 
Patients with Schizophrenia. Diseases. 2019;7: 
1110.3390/diseases7010011. 

[15] Kinnucan JA, Rubin DT, Ali T. Sleep and 
inflammatory bowel disease: exploring the 
relationship between sleep disturbances and 



The Effect of Soy and Soy Products Consumption…  

 

6 

 

inflammation. Gastroenterology & hepatology. 
2013;9:718 

[16] Rom O, Avezov K, Aizenbud D, Reznick AZ. 
Cigarette smoking and inflammation revisited. 
Respiratory physiology & neurobiology. 2013;187:5-
1010.1016/j.resp.2013.01.013. 

[17] Lu B, Solomon DH, Costenbader KH, Keenan BT, 
Chibnik LB, Karlson EW. Alcohol consumption and 
markers of inflammation in women with preclinical 
rheumatoid arthritis. Arthritis & Rheumatism. 
2010;62:3554-910.1002/art.27739. 

[18] Parker JC, Smarr KL, Buckelew SP, Stucky‐ropp RC, 
Hewett JE, Johnson JC, et al. Effects of stress 
management on clinical outcomes in rheumatoid 
arthritis. Arthritis & Rheumatism. 1995;38:1807-
1810.1002/art.1780381214. 

[19] Gilham B, Hall R, Woods JL. Vegetables and 
legumes in new Australasian food launches: how 
are they being used and are they a healthy choice? 
Nutrition journal. 2018;17:10410.1186/s12937-018-
0414-2. 

[20] US Department of Agriculture (USDA). Food 
Composition Databases Show Foods List Available 
online: https://ndb.nal.usda.gov/ndb/search/list. 
Access date:   

[21] Krishnan HB, Kim W-S, Oehrle NW, Alaswad AA, 
Baxter I, Wiebold WJ, et al. Introgression of 
leginsulin, a cysteine-rich protein, and high-protein 
trait from an Asian soybean plant introduction 
genotype into a North American experimental 
soybean line. Journal of agricultural and food 
chemistry. 2015;63:2862-910.1021/jf505202z. 

[22] Gao C, Wang F, Yuan L, Liu J, Sun D, Li X. 
Physicochemical property, antioxidant activity, and 
cytoprotective effect of the germinated soybean 
proteins. Food science & nutrition. 2019;7:120-
3110.1002/fsn3.822. 

[23] Jooyandeh H. Soy products as healthy and 
functional foods. Middle-East Journal of Scientific 
Research. 2011;7:71-80 

[24] Greaves KA, Wilson MD, Rudel LL, Williams JK, 
Wagner JD. Consumption of soy protein reduces 
cholesterol absorption compared to casein protein 
alone or supplemented with an isoflavone extract 
or conjugated equine estrogen in ovariectomized 
cynomolgus monkeys. The Journal of nutrition. 
2000;130:820-610.1093/jn/130.4.820. 

[25] Verdrengh M, Jonsson IM, Holmdahl R, Tarkowski 
A. Genistein as an anti-inflammatory agent. 
Inflammation Research. 2003;52:341-610.1007/ 
s00011- 003-1182-8. 

[26] Amanat S, Eftekhari MH, Fararouei M, Lankarani 
KB, Massoumi SJ. Genistein supplementation 
improves insulin resistance and inflammatory state 
in non-alcoholic fatty liver patients: A randomized, 
controlled trial. Clinical Nutrition. 2018;37:1210-
510.1016/j.clnu.2017.05.028. 

[27] Zhang K, Wang Y, Ma W, Hu Z, Zhao P. Genistein 
improves thyroid function in Hashimoto’s 
thyroiditis patients through regulating Th1 
cytokines. Immunobiology. 2017;222:183-710.1016/ 
j.imbio.2016.10.004. 

[28] Napora JK, Short RG, Muller DC, Carlson OD, 
Odetunde JO, Xu X, et al. High‐dose isoflavones do 
not improve metabolic and inflammatory 
parameters in androgen‐deprived men with 
prostate cancer. Journal of andrology. 2011;32:40-
810.2164/jandrol.110.010983. 

[29] Rebholz CM, Reynolds K, Wofford MR, Chen J, Kelly 
TN, Mei H, et al. Effect of soybean protein on novel 
cardiovascular disease risk factors: a randomized 
controlled trial. European journal of clinical 
nutrition. 2013;67:58-6310.1038/ejcn.2012.186. 

[30] Lozovoy MAB, Bahls LD, Morimoto HK, Matsuo T, 
Dichi I. Blood pressure decrease with ingestion of a 
soya product (kinako) or fish oil in women with the 
metabolic syndrome: role of adiponectin and nitric 
oxide. British journal of nutrition. 2012;108:1435-
4210.1017/S0007114511006921. 

[31] Lebon J, Riesco E, Tessier D, Dionne IJ. Additive 
effects of isoflavones and exercise training on 
inflammatory cytokines and body composition in 
overweight and obese postmenopausal women: a 
randomized controlled trial. Menopause. 2014;21: 
869-7510.1097/GME.0000000000000177. 

[32] Khodarahmi M, Jafarabadi MA, Moludi J, Farhangi 
MA. A systematic review and meta-analysis of the 
effects of soy on serum hs-CRP. Clinical nutrition. 
2019;38:996-101110.1016/j.clnu.2018.09.007. 

[33] Moher D, Shamseer L, Clarke M, Ghersi D, Liberati 
A, Petticrew M, et al. Preferred reporting items for 
systematic review and meta-analysis protocols 
(PRISMA-P) 2015 statement. Systematic reviews. 
2015;4:110.1186/2046-4053-1-1. 

[34] Higgins JPT, Altman DG, Gøtzsche PC, Jüni P, 
Moher D, Oxman AD, et al. The Cochrane 
Collaboration’s tool for assessing risk of bias in 
randomised trials. Bmj. 2011;343:d592810.1136/ 
bmj.d5928. 

[35] Miyasaka M, Takatsu K. Chronic Inflammation: 
Mechanisms and Regulation: Springer; 2016 
10.1007/978-4-431-56068-5. 

. 




