
Yubin Luo et al. 

———————————————————————————————————————————————————

WWW.SIFTDESK.ORG 473 Vol-3 Issue-5 

SIFT DESK  

Received Date: 27th  Sep   2018 

Accepted Date: 01st  Nov   2018 

Published Date:07th  Nov  2018 

Yunqiang Bai
1
, Lingshu Zhang

1
, Tony Marion

1, 2
, Hui Lin

1
, Yubin Luo

1
 

 1Department of Rheumatology and Immunology, West China Hospital, Sichuan Uni-

versity, Chengdu, Sichuan, China 
2Department of Microbiology, Immunology, and Biochemistry, University of Tennes-

see Health Science Center, Memphis, TN, USA 

 
CORRESPONDENCE AUTHOR 
Yubin Luo, Ph.D.,   
Email: luoyubin@scu.edu.cn;  Phone: +86-85423509; Fax: +86-85422394. 
 
CITATION 
Yubin Luo, Can dietary intervention be an auxiliary therapy for Rheumatoid Arthritis?
(2018)SDRP Journal of Food Science & Technology 3(5) 

Copy rights: © This is an Open access article distributed under the terms of 
International License.                                                

ABSTRACT 

Diet is an important environmental factor in the pro-

cess of rheumatoid arthritis (RA) development. In the 

clinic, patients with RA often inquire about dietary 

advice. Dietary intervention has become an attractive 

alternative option for rheumatism because of dissatis-

faction with pharmacological treatments and the in-

creasing demands for therapeutic efficacy. Different 

nutrients in the diet and different dietary patterns af-

fect RA in various ways. Some nutritional ingredients 

and dietary choices such as omega-3 polyunsaturated 

fatty acid, cheese lactobacillus, Mediterranean diet 

and vegetarian diet are beneficial for the control and 

mitigation of RA. Inappropriate iron supplement, 

high sugar and high fat diet have adverse effect on 

RA in patients. Though several recommendations on 

dietary intervention could be given based on existing 

research, more accurate and definitive studies are still 

needed to explore the auxiliary therapeutic effect of 

dietary intervention on RA. 

 

Keywords: Rheumatoid arthritis;Dietary interven-

tion/pattern;Nutritional supplements 

 

INTRODUCTION 

Rheumatoid arthritis (RA) is one of the most com-

mon rheumatic diseases, affecting about 0.5-1% of 

the global population[1]. It is a chronic autoimmune 

disease characterized by systemic inflammation and 

ensuing joint damage, which requires persistent drug 

intervention. How RA is initiated is still unclear, but 

initiation is widely considered to be the consequence 

of a combination of genetic and environmental 

events. Diet is an important environmental factor that 

received more close attention before the shift toward 

anti-rheumatic drugs development. A large number of 

earlier studies reported on the effects of dietary inter-

vention on the initiation and progression of RA, alt-

hough the efficacy of dietary change was relatively 
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weak[2]. With development and application of anti-

rheumatic drugs, survival and prognosis of RA pa-

tients have been greatly improved, whereas some pa-

tients still achieve poor clinical remission. Nearly 30-

40% of RA patients experienced a decline in working 

ability in 5 years after diagnosis, and one-third of RA 

patients terminated their occupation in advance[3]. 

With the increasing demands on the efficacy of RA 

treatment, dietary intervention has reemerged as a 

viable alternative for clinical research on RA therapy. 

Diet may affect RA processes by interfering with in-

flammatory activities, adjusting lipid metabolism, 

increasing antioxidant levels and changing intestinal 

flora[4]. In this review, we will summarize the latest 

studies on nutritional composition and dietary pat-

terns, and explore the auxiliary therapeutic effect of 

dietary intervention on RA. 

 

1. Nutritional Supplements 

1.1 Fatty Acids 

Fatty acids (FAs) are one of the important nutrients in 

the body. They are divided into short chain FA, medi-

um chain FA and long chain FA according to respec-

tive carbon chain length. In addition, FA can also be 

categorized by respective degree of unsaturation: sat-

urated fatty acid (SFA), monounsaturated fatty acid 

(MUFA) and polyunsaturated fatty acid (PUFA). 

 MUFA are the fatty acids containing single double 

bonds in the carbon chain, and include oleic acid 

abundant in olive oil. Intake of MUFA in RA patients 

was significantly lower than that in the healthy indi-

viduals, while RA patients with high MUFA intake 

tended to have lower disease activity[5]. MUFA may 

play an inhibitory role in disease activity of RA[5]. 

 PUFA have more than one double bond in the car-

bon chain and can be divided into two series, omega-

3 and omega-6, based on different positions of the 

first double bond. The omega-6 PUFA mainly in-

cludes arachidonic acid, linoleic acid and γ-linolenic 

acid. The omega-3 PUFA, including eicosapentaenoic 

acid (EPA) and docosahexaenoic acid (DHA), are 

important fatty acids unable to be synthesized in hu-

man but rich in deep-sea fishes. Omega-3 PUFA is 

able to reduce the production of pro-inflammatory 

cytokines, while omega-6 PUFA stimulates release 

these cytokines[6]. Arachidonic acid, mainly derived 

from animal fat, is a semi-essential fatty acid in hu-

mans and can be metabolized into prostaglandins, 

leukotrienes, thromboxane and other eicosanoids, 

which promote the inflammation progression. How-

ever, EPA, DHA and other omega-3 PUFA can sup-

press inflammation by inhibiting the transformation 

of arachidonic acid into eicosanoid[6], synthesizing 

anti-inflammatory agents such as lysin and protectin, 

and down-regulating the expression of pro-

inflammatory genes through G protein-coupled recep-

tor 120 (GPR120)[7]. 

 A large Swedish prospective study using food fre-

quency questionnaires showed that long-term con-

sumption of the long chain omega-3 PUFA reduced 

the risk of developing RA in middle-aged and older 

women[8]. With a daily intake of more than 0.21g of 

long-chain omega-3 PUFA, risk of RA decreased by 

35% while the long-term continuous intake higher 

than 0.21g/day could lower the risk by 52%. This 

study also indicated that individuals who consumed 

one fish per week had 29% lower risk of developing 

RA than those who did not consume fish or ate less 

than one per week[8]. In addition, a nested, case-

control study of disease-free first-degree relatives of 

RA patients and HLA-DR4 allele carriers showed 

that the intake of omega-3 fatty acids and its level on 

red blood cell membranes were inversely correlated 

with serum anti-cyclic citrullinated peptide type 2 

(Anti-CCP2) antibody[9]. For RA patients, omega-3 

PUFA supplements can alleviate pain, decrease the 

number of tender joints, improve morning stiffness 

and reduce the dosage of non-steroidal anti-

inflammatory drugs (NSAIDs)[10]. A recent retro-

spective analysis also found that omega-3 PUFA re-

duced serum levels of leukotriene B4 and triglyceride 

in RA patients[11]. In summary, omega-3 PUFA has 

a protective effect on the general and RA-prone popu-

lation. 

 

1.2 Vitamins 

Researchers have noticed the correlation between 

vitamin D deficiency and RA prevalence, especially 

as a consequence of solar exposure. This relationship 

was confirmed after taking into account abundant 
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sunshine and relatively low prevalence of RA in low 

latitudes[12, 13]. It has become clear that the role of 

vitamin D in the body exceeds the modulation of cal-

cium absorption and bone metabolism. Vitamin D 

also has anti-inflammatory and immunoregulation 

function[14]. Vitamin D can block the differentiation 

of monocytes into dendritic cells, reduce antigen 

presentation by macrophages and induce the activa-

tion of regulatory T (Treg) cells. Moreover, it inhibits 

the function of T helper (Th)-1 cells, intervenes in the 

synthesis of interleukin (IL)-12, IL-1, IL-6 and tumor 

necrosis factor (TNF)-α and suppresses the prolifera-

tion of B cells, plasma cell differentiation and anti-

body production[14]. 

 In collagen-induced arthritis(CIA) mice, vitamin 

D receptor agonist can not only prevent the occur-

rence of diseases, but also relieve symptoms of estab-

lished arthritis[15]. In RA patients, the efficacy of 

vitamin D intervention is controversial. Indeed, a 

large number of studies have confirmed that vitamin 

D deficiency exists in RA patients in different coun-

tries and low levels of vitamin D are associated with 

increased disease activity, glucocorticoid dosage and 

RA complications[16]. Another study documented an 

inverse correlation between the severity of depression 

and anxiety in RA patients and the level of serum vit-

amin D3[17]. However, a randomized, double-blind, 

placebo-controlled trial indicated that vitamin D sup-

plementation did not improve disease activity in RA 

patients[18]. Meanwhile, a prospective cohort study 

revealed that adolescent vitamin D intake does not 

reduce the incidence of adult-onset RA[19]. Alt-

hough, vitamin D is currently mainly used to prevent 

and treat osteoporosis in RA patients, it may still be 

an alternative option for clinicians to  supplement 

certain amounts of vitamin D for RA patients with 

vitamin D deficiency[16]. 

 Previous studies have shown that high consump-

tion of red meat is a risk factor for inflammatory pol-

yarthritis (including RA), while the consumption of 

fruits and vegetables can reduce the risk[20, 21]. Re-

search has suggested that antioxidant ingredients in 

plants such as vitamin A, C and E may play a protec-

tive role in RA[20, 22]. A prospective cohort study of 

29,368 women reported that vitamin C and E supple-

ment reduced the risk of RA developing[22]. Howev-

er, the effectiveness of supplemental antioxidants on 

disease activity of RA remains controversial. Jalili M 

et al. indicated that vitamin A, C and E supplement 

reduced the oxidative stress level and significantly 

improved the disease activity of RA, but had no effect 

on reducing the numbers of painful and swollen joints

[23]. Some studies found that there was no significant 

change in RA activity after vitamin A and C supple-

ment[24], and the clinical effect of vitamin E is very 

weak or unavailable[25]. 

 

1.3 Phytochemicals 

Phytochemicals are bioactive chemical compounds 

existing in fruit, vegetables, grains, and other plant 

food. Over 5000 phytochemicals have been identi-

fied, but the effects of most of them on human remain 

unclear[26]. Other chemicals, such as phenolic acids, 

flavonoids, diarylheptanoids and stilbenes are well 

studied and were reported to have anti-inflammatory

[27], anti-tumor[28] and immunomodulatory func-

tions[29]. Considerable researches also reported the 

immunoregulatory effects on T and B cell immune 

response and inhibitory role in signal pathways such 

as NF-κB, MAPKs, and Jak-Stat in RA[30-32]. These 

suppressive effects of chemicals consequently reduce 

the production of cytokines, chemokines and inflam-

matory extracellular matrix enzymes[33]. In addition, 

phytochemicals may play a protective role in the oc-

currence and development of RA[25]. Unfortunately, 

current researches have only been conducted in ani-

mal experiments and cell experiments in vitro, the 

effectiveness of these substances in RA patients still 

needs further clinical trials. 

 

1.4 Alcohol 

It is interesting that moderate alcohol consumption in 

the general population can reduce the level of inflam-

matory cytokines[34]. However, the effect of alcohol 

on RA patients depends on several factors including 

alcohol quantity, the frequency and drugs taken con-

comitantly. Conventional disease-modifying anti-

rheumatic drugs (DMARDs), glucocorticoid and 

NSAIDs are often used in the treatment of RA, how-

ever they have gastrointestinal side effects and liver 

toxicity. Alcohol intake can increase the chance of the 
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emergence and severity of these adverse effects[2]. 

Therefore, total abstinence from alcohol is recom-

mended by clinical doctors during the application of 

these drugs. However, in the case of rebalancing po-

tential confounding factors including drug use, a 

large study of the UK reported that alcohol intake 

could reduce the risk of RA. Meanwhile, the disease 

severity parameters of RA patients including C reac-

tive protein (CRP), disease activity score of 28 joints 

(DAS28), visual analogue scale (VAS) score, Im-

proved Health Assessment Questionnaire (MHAQ) 

and Larsen score were negatively related to alcohol 

intake frequency[35]. Another study drew a similar 

conclusion that moderate drinking (5.1-10.0g/day) 

can significantly reduce patients' MHAQ scores[36]. 

A multi-center study on early RA patients in Sweden 

also showed that alcohol consumption in female pa-

tients was associated with lower disease activity and 

higher quality of life. Interestingly, no correlation 

was observed in male patients[37]. Although the 

above studies show that alcohol consumption may 

have particular benefits for RA patients, the mecha-

nism of alcohol influencing the pathological process 

of RA needs further detailed studies. Up to date, the 

rational advice seems to abstain from alcohol during 

drug therapy. Limit alcohol consumption to 5.1-

10.0g/day is recommended during remission to max-

imize the benefits of alcohol[36]. 

 

1.5 Probiotics 

Many studies have reported the changes in the intesti-

nal flora of RA patients[38], indicating probiotics 

might be a wise intervention method to correct the 

imbalance of the patients' bacterial flora[39]. 

Bifidobacteria and lactobacillus are the most com-

monly used probiotics. Arthritis symptoms of CIA 

mice were significantly improved after feeding lacto-

bacillus casei. The levels of pro-inflammatory cyto-

kines IL-1β, IL-2, IL-6, IL-12, IL-17, interferon 

(IFN)-γ and TNF-α were significantly decreased, 

while the expression of cytokines IL-10 and TGF-β 

were significantly increased[40-42]. Similarly，the 

administration of rhamnose GG lactobacillus (LGG), 

bulgarian lactobacillus and yogurt significantly re-

duced the joint score in rat tropomyosin arthritis 

model[43]. Escherichia coli O83 treatment was able 

to increase the anti-inflammatory effect of methotrex-

ate in RA treatment[44]. 

 In RA patients, a randomized double-blind study 

showed that lactobacillus casei 01 can help alleviate 

symptoms in RA patients and reduce the expression 

of inflammatory cytokines compared with placebo

[45]. The level of highly sensitive C reactive protein 

(hs-CRP), number of tenderness joints and swollen 

joints, overall health score and DAS28 score were 

significantly reduced after 8 weeks of treatment with 

Lactobacillus. IL-12 and TNF-a levels in serum were 

decreased, while IL-10 levels were increased[45]. 

Compared with placebo, taking LGG capsules twice a 

day could remarkably reduce the number of tender-

ness and swollen joints in RA patients, but there was 

no significant difference in the levels of serum IL-6, 

TNF, IL-10 and IL-12 between the two groups[46]. A 

recent meta-analysis showed that probiotics supple-

mentation reduced the expression of IL-6 in RA pa-

tients versus the placebo group, but there was no sig-

nificant difference in disease activity between the two 

groups[47].  

 These studies suggest that probiotics to the differ-

ent extent affect the improvement of RA. Detailed 

studies are still needed on the development of specif-

ic probiotics targeting to remedy microbiota disturb-

ance in RA. 

 

1.6 Micronutrients 

The content of micronutrients in the body is extreme-

ly low, but they play an important role in the physio-

logical condition of the body. Some studies have 

showed that serum levels of zinc and selenium in RA 

patients were significantly decreased and negatively 

correlated with disease activity[48, 49]. On the other 

hand, serum copper in sera of RA patients was higher 

than that in healthy people, and positively correlated 

with disease activity[49]. A study showed that anti-

oxidants including zinc, selenium, vitamins A, C and 

E could improve the oxidative stress of RA and re-

duce disease activity in patients[23]. In addition, the 

content of free iron, lactoferrin and other iron-

binding proteins in joint synovial fluid of RA patients 

was higher than that of healthy people. Iron supple-
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ment may have adverse effects on RA patients with-

out deficiency[50]. 

 

2. Dietary Pattern 

Dietary patterns vary in region, population and coun-

try. Different dietary pattern has the representative 

combination of elements which may affect RA devel-

opment differently. 

2.1 High sugar and high fat Diet 

High sugar and fat are important features of the west-

ern diet model, which usually has adverse effects on 

RA patients. A large prospective study of American 

nurses found that sugary sodas could increase the risk 

of RA with serum rheumatoid factor (RF) or anti-

citrullinated peptide antibodies (ACPAs) positive. 

The risk of serum positive RA increased by 63% after 

drinking 1 bottle of carbonated beverage per day 

compared with no or less than 1 bottle per day[51]. At 

the same time, Jhun JY et al. found that a high fat diet 

did not affect arthritis occurrence in CIA mice, but 

continuous feeding mice with high fat diet would lead 

to more serious joint inflammation after successful 

modeling[52]. However, Kim SJ et al. found that the 

high fat diet did not affect the severity of joint inflam-

mation in the CIA model but did lead to an earlier 

onset of arthritis[53]. Although the results of the two 

studies are not consistent, it is generally recognized 

that obesity caused by high sugar and high fat diet is a 

risk factor for RA[54]. Further studies revealed a gen-

der bias for the impact of obesity on RA. Overweight 

and obese women have a higher risk of developing 

RA than women who are not over weight and among 

female RA patients diagnosed before 55 years of age, 

RA is correlated with obesity[55]. Obese men, on the 

other hand, have a reduced risk of RA[56]. Compared 

with non-obese patients, obese RA patients generally 

have worse disease activity (DAS28), inflammatory 

index, number of joint tenderness, overall pain score 

and physical function score[57]. Although obesity 

does not increase the mortality rate of RA patients, it 

is still believed that prevention and reversal of obesity 

can improve the prognosis and quality of life for RA 

patients[57]. 

 

2.2 Mediterranean Diet 

Mediterranean diet is primarily a plant-based diet that 

includes plenty of fruit, vegetables, whole grains, 

fish, olive and canola oils, along with some red wine 

and low amounts of red meat, sugar and saturated fat. 

Its beneficial effects may come from a variety of 

sources, including unsaturated fatty acids in fish and 

olive oil, phytochemicals, moderate amounts of alco-

hol and probiotics in cheese and yoghurt. 

 It was reported that compared with conventional 

western diets, Mediterranean diet can reduce inflam-

matory activity in RA patients, improve their physical 

function and increase their vitality[58]. A British 

study showed that the VAS and HAQ scores of RA 

patients decreased significantly after 3 months of ini-

tiating a Mediterranean diet. After 6 months on the 

Mediterranean diet, the overall evaluation of disease 

activity, VAS score and morning stiffness were signif-

icantly improved[59]. However, an American study of 

nurses' health found no correlation between Mediter-

ranean diet and the risk of RA[60]. Does Mediterra-

nean diet have an effect on population with RA, but 

do not protect people where the disease has not yet 

appeared? More researches are required to answer 

this question[61]. 

 

2.3 Vegetarian Diet 

Vegetarianism is a dietary mode that does not include 

animal products such as meat, birds, seafood, with or 

without consuming eggs, milk and honey. Some stud-

ies have confirmed the benefits of the vegetarian diet 

for RA[39]. Early in 2000, a study had found that the 

benefits of vegetarianism might come from antioxi-

dants, dietary fiber and lactobacillus, which would 

change the gut microbiota and play a salutary role in 

the course of RA[62]. Results from a single-blinded 

diet intervention experiment showed that RA patients 

with moderate to severe disease activity had a signifi-

cant loss of weight after four weeks of low fat (less 

than 10%) vegetarian diets, and all measures of clini-

cal symptoms improved significantly except for the 

duration of morning stiffness. Erythrocyte sedimenta-

tion rate (ESR) was not changed, and the serum CRP 

and RF decreased although there was no statistical 

difference[63]. Further study revealed that RA im-
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provement from non-dairy vegetarianism, strict vegetarianism and Mediterranean diet was independent of 

weight loss[64]. 

Table 1: The effects of diets on rheumatoid arthritis and relevant suggestions 

  Impact on Mor- Impact on Disease Activity Advice 

Nutritional Supplements 

MUFA   Good for remission[5] Moderate supplementation 

Omega-3 PUFA 
Reduce the risk 
of the disease[8] 

Improve pain, number of tender-
ness joints and morning stiffness, 
and reduce the dosage of 

Long-term supplementation is recom-
mended, and preferably greater than 
0.21g/ day[8] 

Vitamin D 
Controversial[16-
19] 

Controversial[16-19] 

Recommend long-term regular supple-
mentation to prevent and treat osteo-
porosis, Recommend moderate sup-
plementation to improve Vitamin D 
deficiency in RA  patients 

Vitamin A,C,E 
Reduce the risk 
of the disease[21, 

No significant improvement[23, 
24] 

Only need to satisfy self nutrition de-
mand 

Phenols, Flavonoids, 
Diarylheptanes and 

  
Improve the disease in animal 
experiments[30-33] 

More researches are needed 

Alcohol 
Reduce the risk 
of the disease[35] 

Moderate doses can improve 
disease activity and  quality of 
life[35, 36] 

Alcohol is still not recommended dur-
ing drug therapy given its hepatotoxi-
city and gastrointestinal side effects. 
Moderate drinking  during remission 

Probiotics 
  Debated, lactobacillus casei 01 

can relieve RA symptoms[45] 
Moderate supplementation 

Zn/Se   
Serum levels are negatively cor-
related with disease activity[48, 

Only need to satisfy self nutrition de-
mand 

Cu   
Serum levels are positively corre-
lated with disease activity[49] 

Only need to satisfy self nutrition de-
mand 

Fe   
Levels increase in synovial fluid 
during disease activity[50] 

No recommendation without iron defi-
ciency[50] 

Dietary Pattern 

High sugar diet 
Increase the risk 
of serum positive 
RA[51] 

  

Obesity is a risk factor for women 
with RA[55], and obesity reduces the 
odds of disease remission[57]. There-
fore, body weight control and less 
high sugar and high fat diet intake are 
necessary for RA patients. High fat diet Controversial[52, Controversial[52, 53] 

Mediterranean Diet 
Do not reduce the 
risk of disease
[60] 

Reduce inflammatory activity, 
improve VAS score and morning 
stiffness[58, 59] 

Recommend 

  

Vegetarian diet   
Improve RA symptoms expect 
for morning stiffness[63] 

Recommend only when meeting nutri-
tional requirements 

Fasting   
Improve RA symptoms tempo-
rarily[65] 

Do not recommend, because there are 
no special benefits 

Gluten-free Diet 

  
  Uncertain[68] 

If not combined with celiac disease 
and gluten allergy, do not recommend 

Dairy-free Diet   
Temporarily alleviate disease 
conditions[71, 72] 

If not dairy products intolerance, do 
not recommend 
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2.4 Fasting 

Although a balanced diet is nutritionally important, 

short-term fasting can be beneficial. Fasting is 

thought to reduce the pain and inflammation of RA 

patients[65], but the effect is temporary, and may 

disappear after resuming regular diets. It was report-

ed that fasting followed by a vegetarian diet may 

have a longer-term therapeutic effect on the RA, but 

similar studies have been rare and more evidence is 

needed[66]. Additional research suggested that the 

mitigation of inflammation may be due to the in-

creased mobilization of fat after fasting and the large 

amount of anti-oxidative ketone bodies had been by 

metabolism of fatty acids in the liver[67]. 

 

2.5 Gluten-free Diet 

A gluten-free diet is a diet that excludes the protein 

gluten. It is essential for people with gluten-related 

medical conditions like celiac disease. Many people 

with celiac disease may suffer from joint pain, mean-

while RA patients may have gastrointestinal manifes-

tations. Although the specific antibodies of the two 

diseases and the HLA susceptibilities are different, 

the two diseases share multiple non-HLA genetic loci 

as recently reviewed[68]. There may be correlations 

between two diseases[68]. After initiating a gluten-

free diet, joint symptoms of celiac patients were sig-

nificantly improved, however, a role for gluten in RA 

has not been determined[68]. Although there were 

studies showing that antibodies against β lactoglobu-

lin and gliadin in the serum notably declined[69], and 

serum levels of low density lipoprotein and oxidized 

low density lipoprotein significantly decreased[70], 

the effectiveness of this diet needs to be further con-

firmed. 

 

2.6 Dairy-free Diet 

Dairy products are rich in nutrients such as proteins 

and calcium. According to research by Panush RS, 

symptoms of RA patients could be temporarily eased 

after a fully removal of dairy products from the diet, 

while joint swelling and stiffness returned when dairy 

products were re-introduced[71, 72]. It is still not 

recommended to use a completely dairy-free diet to 

control RA[73]. 

 

CONCLUSION 

As an important environmental factor, the impact of 

the diet on RA is bidirectional. Some nutritional in-

gredients and dietary patterns such as omega-3 

PUFA, cheese lactobacillus, Mediterranean diet, veg-

etarian diet are beneficial for the control and mitiga-

tion of RA, while high sugar and high fat diet, inap-

propriate iron supplements have adverse effects on 

RA patients (Table 1). Due to the insufficiency of 

research methods, low compliance of experimental 

subjects, less attention paid by researchers, the im-

pact of many nutrients on RA are still controversial. 

Dietary recommendations exclusively belonging to 

RA patients are still difficult to make. But clinicians 

can give RA patients some dietary guidelines based 

on existing researches (Table 1). More accurate and 

detailed studies are worth expecting to develop more 

effective nutritional additives, or to exploit recipes 

and dietary patterns that are more reasonable and 

beneficial to RA therapy. 

 

ACKNOWLEDGMENT 

This project is supported by International Coopera-

tion Project of Sichuan Provincial Science and Tech-

nology Department (Grant:2017HH0109, 

2017HH0110) and National Natural Science Founda-

tion of China (Grant: 81770101). 

 

REFERENCES 

[1] Meyer PW, Anderson R, Ker JA, Ally MT. Rheu-
matoid arthritis and risk of cardiovascular disease. 
Cardiovascular journal of Africa 2018; 29:1-5. 

PMid:29583150 View Article      PubMed/
NCBI       

[2] Tedeschi SK, Costenbader KH. Is There a Role for 
Diet in the Therapy of Rheumatoid Arthritis? Cur-
rent rheumatology reports 2016; 18:23. 

PMid:27032786 View Article      PubMed/
NCBI       

[3] Taylor PC, Moore A, Vasilescu R, Alvir J, Tarallo 
M. A structured literature review of the burden of 
illness and unmet needs in patients with rheumatoid 
arthritis: a current perspective. Rheumatology inter-
national 2016; 36:685-95. PMid:26746843 

file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_65#_ENREF_65
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_66#_ENREF_66
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_67#_ENREF_67
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_68#_ENREF_68
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_68#_ENREF_68
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_68#_ENREF_68
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_69#_ENREF_69
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_70#_ENREF_70
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_71#_ENREF_71
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_72#_ENREF_72
file:///C:/Users/hp/Downloads/Can%20dietary%20intervention%20be%20an%20auxiliary%20therapy%20for%20Rheumatoid%20Arthritis20181031201502.docx#_ENREF_73#_ENREF_73
https://doi.org/10.5830/CVJA-2018-018
https://www.ncbi.nlm.nih.gov/pubmed/29583150
https://www.ncbi.nlm.nih.gov/pubmed/29583150
https://doi.org/10.1007/s11926-016-0575-y
https://www.ncbi.nlm.nih.gov/pubmed/27032786
https://www.ncbi.nlm.nih.gov/pubmed/27032786


Yubin Luo et al. 

——————————————————————————————————————————————————–

WWW.SIFTDESK.ORG 480 Vol-3 Issue-5 

SIFT DESK  

PMCid:PMC4839053 View Article      PubMed/
NCBI       

[4] Anna Winkvist LB, Inger Gjertsson, Lars Ellegård, 
Helen M. Lindqvist. A randomized controlled cross
-over trial investigating the effect of antiinflamma-
tory diet on disease activity and quality of life in 
rheumatoid arthritis: the Anti-inflammatory Diet In 
Rheumatoid Arthritis (ADIRA) study protocol. Nu-
trition Journal 2018; 17:1-8.  

[5] Matsumoto Y, Sugioka Y, Tada M, Okano T, Ma-
moto K, Inui K, Habu D, Koike T. Monounsaturat-
ed fatty acids might be key factors in the Mediterra-
nean diet that suppress rheumatoid arthritis disease 
activity: The TOMORROW study. Clinical nutri-
tion (Edinburgh, Scotland) 2018; 37:675-80. 

PMid:28285975 View Article      PubMed/
NCBI       

[6] Whelan J. Antagonistic effects of dietary arachi-
donic acid and n-3 polyunsaturated fatty acids. The 
Journal of nutrition 1996; 126:1086s-91s. 

PMid:8642438 View Article      PubMed/
NCBI       

[7] Oh DY, Talukdar S, Bae EJ, Imamura T, Morinaga 
H, Fan W, Li P, Lu WJ, Watkins SM, Olefsky JM. 
GPR120 is an omega-3 fatty acid receptor mediat-
ing potent anti-inflammatory and insulin-sensitizing 
effects. Cell 2010; 142:687-98. PMid:20813258 

PMCid:PMC2956412 View Article      PubMed/
NCBI       

[8] Di Giuseppe D, Wallin A, Bottai M, Askling J, 
Wolk A. Long-term intake of dietary long-chain n-
3 polyunsaturated fatty acids and risk of rheumatoid 
arthritis: a prospective cohort study of women. An-
nals of the rheumatic diseases 2014; 73:1949-53. 

PMid:23940215 View Article      PubMed/
NCBI       

[9] Gan RW, Young KA, Zerbe GO, Demoruelle MK, 
Weisman MH, Buckner JH, Gregersen PK, Mikuls 
TR, O'Dell JR, Keating RM, Clare-Salzler MJ, 
Deane KD, Holers VM, Norris JM. Lower omega-3 
fatty acids are associated with the presence of anti-
cyclic citrullinated peptide autoantibodies in a pop-
ulation at risk for future rheumatoid arthritis: a 
nested case-control study. Rheumatology 2016; 
55:367-76. PMid:26370400 PMCid:PMC5009416 

View Article      PubMed/NCBI       
[10]Navarini L, Afeltra A, Gallo Afflitto G, Margiotta 

DPE. Polyunsaturated fatty acids: any role in rheu-
matoid arthritis? Lipids in health and disease 2017; 
16:197. PMid:29017507 PMCid:PMC5634864 

View Article      PubMed/NCBI       
[11]Gioxari A, Kaliora AC, Marantidou F, Panagio-

takos DP. Intake of omega-3 polyunsaturated fatty 
acids in patients with rheumatoid arthritis: A sys-
tematic review and meta-analysis. Nutrition 
(Burbank, Los Angeles County, Calif) 2018; 

45:114-24.e4. PMid:28965775 View Arti-

cle      PubMed/NCBI       
[12]Cutolo M, Otsa K, Paolino S, Yprus M, Veldi T, 

Seriolo B. Vitamin D involvement in rheumatoid 
arthritis and systemic lupus erythaematosus. Annals 
of the rheumatic diseases 2009; 68:446-7. 

PMid:19213751 View Article      PubMed/
NCBI       

[13]Franco AS, Freitas TQ, Bernardo WM, Pereira 
RMR. Vitamin D supplementation and disease ac-
tivity in patients with immune-mediated rheumatic 
diseases: A systematic review and meta-analysis. 
Medicine 2017; 96:e7024. PMid:28591033 

PMCid:PMC5466211 View Article      PubMed/
NCBI       

[14]Pelajo CF, Lopez-Benitez JM, Miller LC. Vitamin 
D and autoimmune rheumatologic disorders. Auto-
immunity reviews 2010; 9:507-10. PMid:20146942 

View Article      PubMed/NCBI       
[15]Adorini L. Intervention in autoimmunity: the po-

tential of vitamin D receptor agonists. Cellular im-
munology 2005; 233:115-24. PMid:15936743 

View Article      PubMed/NCBI       
[16]Hajjaj-Hassouni N, Mawani N. Evaluation of Vita-

min D Status in Rheumatoid Arthritis and Its Asso-
ciation with Disease Activity across 15 Countries: 
"The COMORA Study". International journal of 
rheumatology 2017; 2017:5491676. 

PMid:28656048 PMCid:PMC5471553 View Arti-
cle      PubMed/NCBI       

[17]Pu D, Luo J, Wang Y, Ju B, Lv X, Fan P, He L. 
Prevalence of depression and anxiety in rheumatoid 
arthritis patients and their associations with serum 
vitamin D level. Clinical rheumatology 2018; 

37:179-84. PMid:29063463 View Arti-
cle      PubMed/NCBI       

[18]Salesi M, Farajzadegan Z. Efficacy of vitamin D in 
patients with active rheumatoid arthritis receiving 
methotrexate therapy. Rheumatology international 

2012; 32:2129-33. PMid:21523344 View Arti-
cle      PubMed/NCBI       

[19]Hiraki LT, Munger KL, Costenbader KH, Karlson 
EW. Dietary intake of vitamin D during adoles-
cence and risk of adult-onset systemic lupus erythe-
matosus and rheumatoid arthritis. Arthritis care & 
research 2012; 64:1829-36. PMid:22744978 

PMCid:PMC3488139 View Article      PubMed/
NCBI       

[20]Pattison DJ, Silman AJ, Goodson NJ, Lunt M, 
Bunn D, Luben R, Welch A, Bingham S, Khaw 
KT, Day N, Symmons DP. Vitamin C and the risk 
of developing inflammatory polyarthritis: prospec-
tive nested case-control study. Annals of the rheu-
matic diseases 2004; 63:843-7. PMid:15194581 

PMCid:PMC1755070 View Article      PubMed/
NCBI       

[21]Pattison DJ, Symmons DP, Lunt M, Welch A, Lu-

https://doi.org/10.1007/s00296-015-3415-x
https://www.ncbi.nlm.nih.gov/pubmed/26746843%20PMCid:PMC4839053
https://www.ncbi.nlm.nih.gov/pubmed/26746843%20PMCid:PMC4839053
https://doi.org/10.1016/j.clnu.2017.02.011
https://www.ncbi.nlm.nih.gov/pubmed/28285975
https://www.ncbi.nlm.nih.gov/pubmed/28285975
https://doi.org/10.1093/jn/126.suppl_4.1086S
https://www.ncbi.nlm.nih.gov/pubmed/8642438
https://www.ncbi.nlm.nih.gov/pubmed/8642438
https://doi.org/10.1016/j.cell.2010.07.041
https://www.ncbi.nlm.nih.gov/pubmed/20813258%20PMCid:PMC2956412
https://www.ncbi.nlm.nih.gov/pubmed/20813258%20PMCid:PMC2956412
https://doi.org/10.1136/annrheumdis-2013-203338
https://www.ncbi.nlm.nih.gov/pubmed/23940215
https://www.ncbi.nlm.nih.gov/pubmed/23940215
https://doi.org/10.1093/rheumatology/kev266
https://www.ncbi.nlm.nih.gov/pubmed/26370400%20PMCid:PMC5009416
https://doi.org/10.1186/s12944-017-0586-3
https://www.ncbi.nlm.nih.gov/pubmed/29017507%20PMCid:PMC5634864
https://doi.org/10.1016/j.nut.2017.06.023
https://doi.org/10.1016/j.nut.2017.06.023
https://www.ncbi.nlm.nih.gov/pubmed/28965775
https://doi.org/10.1136/ard.2008.093476
https://www.ncbi.nlm.nih.gov/pubmed/19213751
https://www.ncbi.nlm.nih.gov/pubmed/19213751
https://doi.org/10.1097/MD.0000000000007024
https://www.ncbi.nlm.nih.gov/pubmed/28591033%20PMCid:PMC5466211
https://www.ncbi.nlm.nih.gov/pubmed/28591033%20PMCid:PMC5466211
https://doi.org/10.1016/j.autrev.2010.02.011
https://www.ncbi.nlm.nih.gov/pubmed/20146942
https://doi.org/10.1016/j.cellimm.2005.04.013
https://www.ncbi.nlm.nih.gov/pubmed/15936743
https://doi.org/10.1155/2017/5491676
https://doi.org/10.1155/2017/5491676
https://www.ncbi.nlm.nih.gov/pubmed/28656048%20PMCid:PMC5471553
https://doi.org/10.1007/s10067-017-3874-4
https://doi.org/10.1007/s10067-017-3874-4
https://www.ncbi.nlm.nih.gov/pubmed/29063463
https://doi.org/10.1007/s00296-011-1944-5
https://doi.org/10.1007/s00296-011-1944-5
https://www.ncbi.nlm.nih.gov/pubmed/21523344
https://doi.org/10.1002/acr.21776
https://www.ncbi.nlm.nih.gov/pubmed/22744978%20PMCid:PMC3488139
https://www.ncbi.nlm.nih.gov/pubmed/22744978%20PMCid:PMC3488139
https://doi.org/10.1136/ard.2003.016097
https://www.ncbi.nlm.nih.gov/pubmed/15194581%20PMCid:PMC1755070
https://www.ncbi.nlm.nih.gov/pubmed/15194581%20PMCid:PMC1755070


Yubin Luo et al. 

———————————————————————————————————————————————————

WWW.SIFTDESK.ORG 481 Vol-3 Issue-5 

SIFT DESK  

ben R, Bingham SA, Khaw KT, Day NE, Silman 
AJ. Dietary risk factors for the development of in-
flammatory polyarthritis: evidence for a role of 
high level of red meat consumption. Arthritis and 
rheumatism 2004; 50:3804-12. PMid:15593211 

View Article      PubMed/NCBI       
[22]Cerhan JR, Saag KG, Merlino LA, Mikuls TR, 

Criswell LA. Antioxidant micronutrients and risk of 
rheumatoid arthritis in a cohort of older women. 
American journal of epidemiology 2003; 157:345-

54. PMid:12578805 View Article      PubMed/
NCBI       

[23] Jalili M, Kolahi S, Aref-Hosseini SR, Mamegani 
ME, Hekmatdoost A. Beneficial role of antioxi-
dants on clinical outcomes and erythrocyte antioxi-
dant parameters in rheumatoid arthritis patients. 
International journal of preventive medicine 2014; 
5:835-40. PMid:25104994 PMCid:PMC4124560  

[24] Keysser G. Are there effective dietary recommen-
dations for patients with rheumatoid arthritis? 
Zeitschrift fur Rheumatologie 2001; 60:17-27. 
PMid:11263011  

[25]Rosillo MA, Alarcon-de-la-Lastra C, Sanchez-
Hidalgo M. An update on dietary phenolic com-
pounds in the prevention and management of rheu-
matoid arthritis. Food & function 2016; 7:2943-69. 

PMid:27295367 View Article      PubMed/
NCBI       

[26]Liu RH. Health benefits of fruit and vegetables are 
from additive and synergistic combinations of phy-
tochemicals. The American journal of clinical nutri-

tion 2003; 78:517s-20s. PMid:12936943 View 
Article      PubMed/NCBI       

[27]Chang T, Neelakandan C, DeFine L, Alexander T, 
Kyu T. Effects of glucose on cell viability and anti-
oxidant and anti-inflammatory properties of phyto-
chemicals and phytochemically modified mem-
branes. The journal of physical chemistry B 2014; 

118:11993-2001. PMid:25247624 View Arti-
cle      PubMed/NCBI       

[28]Srivastava SK, Arora S, Averett C, Singh S. Modu-
lation of microRNAs by phytochemicals in cancer: 
underlying mechanisms and translational signifi-
cance. BioMed research international 2015; 
2015:848710. PMid:25853141 

PMCid:PMC4380282 View Article      PubMed/
NCBI       

[29]Jantan I, Ahmad W, Bukhari SN. Plant-derived 
immunomodulators: an insight on their preclinical 
evaluation and clinical trials. Frontiers in plant sci-
ence 2015; 6:655. PMid:26379683 

PMCid:PMC4548092 View Article      PubMed/
NCBI       

[30] Aravilli RK, Vikram SL, Kohila V. Phytochemicals 
as potential antidotes for targeting NF-kappaB in 
rheumatoid arthritis. 3 Biotech 2017; 7:253. 

PMid:28721679 PMCid:PMC5515733 View Arti-
cle      PubMed/NCBI  

[31] Al-Nahain A, Jahan R, Rahmatullah M. Zingiber 
officinale: A Potential Plant against Rheumatoid 
Arthritis. Basic & Clinical Pharmacology & Toxi-
cology 2014; 2014:159089.  

[32]Hou Y, Wu J, Huang Q, Guo L. Luteolin inhibits 
proliferation and affects the function of stimulated 
rat synovial fibroblasts. Cell biology international 

2009; 33:135-47. PMid:18992831View Arti-
cle      PubMed/NCBI       

[33] Islam MA, Alam F. Dietary Phytochemicals: Natu-
ral Swords Combating Inflammation and Oxidation
-Mediated Degenerative Diseases. Oxidative medi-
cine and cellular longevity 2016; 2016:5137431.  

[34]Imhof A, Froehlich M, Brenner H, Boeing H, 
Pepys MB, Koenig W. Effect of alcohol consump-
tion on systemic markers of inflammation. Lancet 
(London, England) 2001; 357:763-7. 04170-2 

View Article             
[35]Maxwell JR, Gowers IR, Moore DJ, Wilson AG. 

Alcohol consumption is inversely associated with 
risk and severity of rheumatoid arthritis. Rheuma-

tology 2010; 49:2140-6. PMid:20667949 View 
Article      PubMed/NCBI       

[36]Lu B, Rho YH, Cui J, Iannaccone CK, Frits ML, 
Karlson EW, Shadick NA. Associations of smoking 
and alcohol consumption with disease activity and 
functional status in rheumatoid arthritis. The Jour-
nal of rheumatology 2014; 41:24-30. 

PMid:24293566 PMCid:PMC4017580 View Arti-
cle      PubMed/NCBI       

[37]Bergman S, Symeonidou S, Andersson ML, Soder-
lin MK. Alcohol consumption is associated with 
lower self-reported disease activity and better 
health-related quality of life in female rheumatoid 
arthritis patients in Sweden: data from BARFOT, a 
multicenter study on early RA. BMC musculoskele-
tal disorders 2013; 14:218. PMid:23879655 

PMCid:PMC3734212 View Article      PubMed/
NCBI       

[38]Scher JU, Abramson SB. The microbiome and 
rheumatoid arthritis. Nature reviews Rheumatology 
2011; 7:569-78. PMid:21862983 

PMCid:PMC3275101 View Article      PubMed/
NCBI       

[39]Khanna S, Jaiswal KS, Gupta B. Managing Rheu-
matoid Arthritis with Dietary Interventions. Fron-
tiers in nutrition 2017; 4:52. PMid:29167795 

PMCid:PMC5682732 View Article      PubMed/
NCBI       

[40]Kato I, Endo-Tanaka K, Yokokura T. Suppressive 
effects of the oral administration of Lactobacillus 
casei on type II collagen-induced arthritis in DBA/1 
mice. Life sciences 1998; 63:635-44. 00315-4 

View Article             

https://doi.org/10.1002/art.20731
https://www.ncbi.nlm.nih.gov/pubmed/15593211
https://doi.org/10.1093/aje/kwf205
https://www.ncbi.nlm.nih.gov/pubmed/12578805
https://www.ncbi.nlm.nih.gov/pubmed/12578805
https://doi.org/10.1039/C6FO00485G
https://www.ncbi.nlm.nih.gov/pubmed/27295367
https://www.ncbi.nlm.nih.gov/pubmed/27295367
https://doi.org/10.1093/ajcn/78.3.517S
https://doi.org/10.1093/ajcn/78.3.517S
https://www.ncbi.nlm.nih.gov/pubmed/12936943
https://doi.org/10.1021/jp5080187
https://doi.org/10.1021/jp5080187
https://www.ncbi.nlm.nih.gov/pubmed/25247624
https://doi.org/10.1155/2015/848710
https://www.ncbi.nlm.nih.gov/pubmed/25853141%20PMCid:PMC4380282
https://www.ncbi.nlm.nih.gov/pubmed/25853141%20PMCid:PMC4380282
https://doi.org/10.3389/fpls.2015.00655
https://www.ncbi.nlm.nih.gov/pubmed/26379683%20PMCid:PMC4548092
https://www.ncbi.nlm.nih.gov/pubmed/26379683%20PMCid:PMC4548092
https://doi.org/10.1007/s13205-017-0888-1
https://doi.org/10.1007/s13205-017-0888-1
https://www.ncbi.nlm.nih.gov/pubmed/28721679%20PMCid:PMC5515733
https://doi.org/10.1016/j.cellbi.2008.10.005
https://doi.org/10.1016/j.cellbi.2008.10.005
https://www.ncbi.nlm.nih.gov/pubmed/18992831
https://doi.org/10.1016/S0140-6736(00)
https://doi.org/10.1093/rheumatology/keq202
https://doi.org/10.1093/rheumatology/keq202
https://www.ncbi.nlm.nih.gov/pubmed/20667949
https://doi.org/10.3899/jrheum.130074
https://doi.org/10.3899/jrheum.130074
https://www.ncbi.nlm.nih.gov/pubmed/24293566%20PMCid:PMC4017580
https://doi.org/10.1186/1471-2474-14-218
https://www.ncbi.nlm.nih.gov/pubmed/23879655%20PMCid:PMC3734212
https://www.ncbi.nlm.nih.gov/pubmed/23879655%20PMCid:PMC3734212
https://doi.org/10.1038/nrrheum.2011.121
https://www.ncbi.nlm.nih.gov/pubmed/21862983%20PMCid:PMC3275101
https://www.ncbi.nlm.nih.gov/pubmed/21862983%20PMCid:PMC3275101
https://doi.org/10.3389/fnut.2017.00052
https://www.ncbi.nlm.nih.gov/pubmed/29167795%20PMCid:PMC5682732
https://www.ncbi.nlm.nih.gov/pubmed/29167795%20PMCid:PMC5682732
https://doi.org/10.1016/S0024-3205(98)


Yubin Luo et al. 

——————————————————————————————————————————————————–

WWW.SIFTDESK.ORG 482 Vol-3 Issue-5 

SIFT DESK  

[41]So JS, Kwon HK, Lee CG, Yi HJ, Park JA, Lim 
SY, Hwang KC, Jeon YH, Im SH. Lactobacillus 
casei suppresses experimental arthritis by down-
regulating T helper 1 effector functions. Molecular 
immunology 2008; 45:2690-9. PMid:18243320 

View Article      PubMed/NCBI       
[42]So JS, Lee CG, Kwon HK, Yi HJ, Chae CS, Park 

JA, Hwang KC, Im SH. Lactobacillus casei potenti-
ates induction of oral tolerance in experimental ar-
thritis. Molecular immunology 2008; 46:172-80. 

PMid:18804867 View Article      PubMed/
NCBI       

[43]Baharav E, Mor F, Halpern M, Weinberger A. Lac-
tobacillus GG bacteria ameliorate arthritis in Lewis 
rats. The Journal of nutrition 2004; 134:1964-9. 

PMid:15284384 View Article      PubMed/
NCBI       

[44]Rovensky J, Stancikova M, Svik K, Uteseny J, 
Bauerova K, Jurcovicova J. Treatment of adjuvant-
induced arthritis with the combination of metho-
trexate and probiotic bacteria Escherichia coli O83 
(Colinfant). Folia microbiologica 2009; 54:359-63. 

PMid:19826925 View Article      PubMed/
NCBI       

[45] Alipour B, Homayouni-Rad A, Vaghef-Mehrabany 
E, Sharif SK, Vaghef-Mehrabany L, Asghari-
Jafarabadi M, Nakhjavani MR, Mohtadi-Nia J. Ef-
fects of Lactobacillus casei supplementation on 
disease activity and inflammatory cytokines in 
rheumatoid arthritis patients: a randomized double-
blind clinical trial. International journal of rheumat-
ic diseases 2014; 17:519-27. PMid:24673738  

[46]Hatakka K, Martio J, Korpela M, Herranen M, 
Poussa T, Laasanen T, Saxelin M, Vapaatalo H, 
Moilanen E, Korpela R. Effects of probiotic therapy 
on the activity and activation of mild rheumatoid 
arthritis--a pilot study. Scandinavian journal of 
rheumatology 2003; 32:211-5. PMid:14626627 

View Article      PubMed/NCBI       
[47]Mohammed AT, Khattab M, Ahmed AM, Turk T, 

Sakr N, A MK, Abdelhalim M, Sawaf B, Hirayama 
K, Huy NT. The therapeutic effect of probiotics on 
rheumatoid arthritis: a systematic review and meta-
analysis of randomized control trials. Clinical rheu-
matology 2017; 36:2697-707. PMid:28914373 

View Article      PubMed/NCBI       
[48]Yu N, Han F, Lin X, Tang C, Ye J, Cai X. The 

Association Between Serum Selenium Levels with 
Rheumatoid Arthritis. Biological trace element re-

search 2016; 172:46-52. PMid:26581918 View 
Article      PubMed/NCBI       

[49]Sahebari M, Ayati R, Mirzaei H, Sahebkar A, He-
jazi S, Saghafi M, Saadati N, Ferns GA, Ghayour-
Mobarhan M. Serum Trace Element Concentrations 
in Rheumatoid Arthritis. Biological trace element 

research 2016; 171:237-45. PMid:26450515 View 
Article      PubMed/NCBI       

[50]Baker JF, Ghio AJ. Iron homoeostasis in rheumatic 
disease. Rheumatology 2009; 48:1339-44. 

PMid:19628641 View Article      PubMed/
NCBI       

[51]Hu Y, Costenbader KH, Gao X, Al-Daabil M, 
Sparks JA, Solomon DH, Hu FB, Karlson EW, Lu 
B. Sugar-sweetened soda consumption and risk of 
developing rheumatoid arthritis in women. The 
American journal of clinical nutrition 2014; 
100:959-67. PMid:25030783 PMCid:PMC4135503 

View Article      PubMed/NCBI       
[52]Jhun JY, Yoon BY, Park MK, Oh HJ, Byun JK, 

Lee SY, Min JK, Park SH, Kim HY, Cho ML. Obe-
sity aggravates the joint inflammation in a collagen-
induced arthritis model through deviation to Th17 
differentiation. Experimental & molecular medicine 
2012; 44:424-31. PMid:22513335 

PMCid:PMC3406287 View Article      PubMed/
NCBI       

[53]Kim SJ, Chen Z, Essani AB, Elshabrawy HA, 
Volin MV, Fantuzzi G, McInnes IB, Baker JF, Finn 
P, Kondos G, Volkov S, Swedler W, Arami S, 
Sweiss N, Shahrara S. Differential impact of obesi-
ty on the pathogenesis of RA or preclinical models 
is contingent on the disease status. Annals of the 
rheumatic diseases 2017; 76:731-9. 

PMid:27797749 View Article      PubMed/
NCBI       

[54]Crowson CS, Matteson EL, Davis JM, 3rd, Gabriel 
SE. Contribution of obesity to the rise in incidence 
of rheumatoid arthritis. Arthritis care & research 
2013; 65:71-7. PMid:22514156 

PMCid:PMC3707391 View Article      PubMed/
NCBI       

[55]Lu B, Hiraki LT, Sparks JA, Malspeis S, Chen CY, 
Awosogba JA, Arkema EV, Costenbader KH, 
Karlson EW. Being overweight or obese and risk of 
developing rheumatoid arthritis among women: a 
prospective cohort study. Annals of the rheumatic 
diseases 2014; 73:1914-22. PMid:25057178 

PMCid:PMC4207219 View Article      PubMed/
NCBI       

[56]Turesson C, Bergstrom U, Pikwer M, Nilsson JA, 
Jacobsson LT. A high body mass index is associat-
ed with reduced risk of rheumatoid arthritis in men, 
but not in women. Rheumatology 2016; 55:307-14. 

PMid:26350488 View Article      PubMed/
NCBI       

[57]Liu Y, Hazlewood GS, Kaplan GG, Eksteen B, 
Barnabe C. Impact of Obesity on Remission and 
Disease Activity in Rheumatoid Arthritis: A Sys-
tematic Review and Meta-Analysis. Arthritis care 
& research 2017; 69:157-65. PMid:27159376 

View Article      PubMed/NCBI       
[58]Skoldstam L, Hagfors L, Johansson G. An experi-

mental study of a Mediterranean diet intervention 

https://doi.org/10.1016/j.molimm.2007.12.010
https://www.ncbi.nlm.nih.gov/pubmed/18243320
https://doi.org/10.1016/j.molimm.2008.07.038
https://www.ncbi.nlm.nih.gov/pubmed/18804867
https://www.ncbi.nlm.nih.gov/pubmed/18804867
https://doi.org/10.1093/jn/134.8.1964
https://www.ncbi.nlm.nih.gov/pubmed/15284384
https://www.ncbi.nlm.nih.gov/pubmed/15284384
https://doi.org/10.1007/s12223-009-0045-2
https://www.ncbi.nlm.nih.gov/pubmed/19826925
https://www.ncbi.nlm.nih.gov/pubmed/19826925
https://doi.org/10.1080/03009740310003695
https://www.ncbi.nlm.nih.gov/pubmed/14626627
https://doi.org/10.1007/s10067-017-3814-3
https://www.ncbi.nlm.nih.gov/pubmed/28914373
https://doi.org/10.1007/s12011-015-0558-2
https://doi.org/10.1007/s12011-015-0558-2
https://www.ncbi.nlm.nih.gov/pubmed/26581918
https://doi.org/10.1007/s12011-015-0501-6
https://doi.org/10.1007/s12011-015-0501-6
https://www.ncbi.nlm.nih.gov/pubmed/26450515
https://doi.org/10.1093/rheumatology/kep221
https://www.ncbi.nlm.nih.gov/pubmed/19628641
https://www.ncbi.nlm.nih.gov/pubmed/19628641
https://doi.org/10.3945/ajcn.114.086918
https://www.ncbi.nlm.nih.gov/pubmed/25030783%20PMCid:PMC4135503
https://doi.org/10.3858/emm.2012.44.7.047
https://www.ncbi.nlm.nih.gov/pubmed/22513335%20PMCid:PMC3406287
https://www.ncbi.nlm.nih.gov/pubmed/22513335%20PMCid:PMC3406287
https://doi.org/10.1136/annrheumdis-2016-209206
https://www.ncbi.nlm.nih.gov/pubmed/27797749
https://www.ncbi.nlm.nih.gov/pubmed/27797749
https://doi.org/10.1002/acr.21660
https://www.ncbi.nlm.nih.gov/pubmed/22514156%20PMCid:PMC3707391
https://www.ncbi.nlm.nih.gov/pubmed/22514156%20PMCid:PMC3707391
https://doi.org/10.1136/annrheumdis-2014-205459
https://www.ncbi.nlm.nih.gov/pubmed/25057178%20PMCid:PMC4207219
https://www.ncbi.nlm.nih.gov/pubmed/25057178%20PMCid:PMC4207219
https://doi.org/10.1093/rheumatology/kev313
https://www.ncbi.nlm.nih.gov/pubmed/26350488
https://www.ncbi.nlm.nih.gov/pubmed/26350488
https://doi.org/10.1002/acr.22932
https://www.ncbi.nlm.nih.gov/pubmed/27159376


Yubin Luo et al. 

———————————————————————————————————————————————————

WWW.SIFTDESK.ORG 483 Vol-3 Issue-5 

SIFT DESK  

for patients with rheumatoid arthritis. Annals of the 
rheumatic diseases 2003; 62:208-14. 

PMid:12594104 PMCid:PMC1754463 View Arti-
cle      PubMed/NCBI       

[59]McKellar G, Morrison E, McEntegart A, Hampson 
R, Tierney A, Mackle G, Scoular J, Scott JA, Ca-
pell HA. A pilot study of a Mediterranean-type diet 
intervention in female patients with rheumatoid 
arthritis living in areas of social deprivation in 
Glasgow. Annals of the rheumatic diseases 2007; 
66:1239-43. PMid:17613557 PMCid:PMC1955146 

View Article      PubMed/NCBI       
[60]Hu Y, Costenbader KH, Gao X, Hu FB, Karlson 

EW, Lu B. Mediterranean diet and incidence of 
rheumatoid arthritis in women. Arthritis care & 
research 2015; 67:597-606. PMid:25251857 

PMCid:PMC4370793 View Article      PubMed/
NCBI       

[61] Forsyth C, Kouvari M. The effects of the Mediter-
ranean diet on rheumatoid arthritis prevention and 
treatment: a systematic review of human prospec-
tive studies. 2018; 38:737-47.  

[62]Hanninen, Kaartinen K, Rauma AL, Nenonen M, 
Torronen R, Hakkinen AS, Adlercreutz H, Laakso 
J. Antioxidants in vegan diet and rheumatic disor-

ders. Toxicology 2000; 155:45-53. 00276-6 View 
Article             

[63]McDougall J, Bruce B, Spiller G, Westerdahl J, 
McDougall M. Effects of a very low-fat, vegan diet 
in subjects with rheumatoid arthritis. Journal of 
alternative and complementary medicine (New 

York, NY) 2002; 8:71-5. PMid:11890437 View 
Article      PubMed/NCBI       

[64]Skoldstam L, Brudin L, Hagfors L, Johansson G. 
Weight reduction is not a major reason for im-
provement in rheumatoid arthritis from lacto-
vegetarian, vegan or Mediterranean diets. Nutr J 
2005; 4:15. PMid:15871736 PMCid:PMC1156940 

View Article      PubMed/NCBI       
[65]Longo VD, Mattson MP. Fasting: molecular mech-

anisms and clinical applications. Cell metabolism 
2014; 19:181-92. PMid:24440038 

PMCid:PMC3946160 View Article      PubMed/
NCBI       

[66]Muller H, de Toledo FW, Resch KL. Fasting fol-
lowed by vegetarian diet in patients with rheuma-
toid arthritis: a systematic review. Scandinavian 
journal of rheumatology 2001; 30:1-10. 

PMid:11252685 View Article      PubMed/

NCBI       
[67]Puchalska P, Crawford PA. Multi-dimensional 

roles of ketone bodies in fuel metabolism, signal-
ing, and therapeutics. Cell metabolism 2017; 
25:262-84. PMid:28178565 PMCid:PMC5313038 

View Article      PubMed/NCBI       
[68]Lerner A, Matthias T. Rheumatoid arthritis-celiac 

disease relationship: joints get that gut feeling. Au-
toimmunity reviews 2015; 14:1038-47. 

PMid:26190704 View Article      PubMed/
NCBI       

[69]Hafstrom I, Ringertz B, Spangberg A, von Zweig-
bergk L, Brannemark S, Nylander I, Ronnelid J, 
Laasonen L, Klareskog L. A vegan diet free of glu-
ten improves the signs and symptoms of rheuma-
toid arthritis: the effects on arthritis correlate with a 
reduction in antibodies to food antigens. Rheuma-

tology 2001; 40:1175-9. PMid:11600749 View 
Article      PubMed/NCBI       

[70]Elkan AC, Sjoberg B, Kolsrud B, Ringertz B, Haf-
strom I, Frostegard J. Gluten-free vegan diet induc-
es decreased LDL and oxidized LDL levels and 
raised atheroprotective natural antibodies against 
phosphorylcholine in patients with rheumatoid ar-
thritis: a randomized study. Arthritis research & 
therapy 2008; 10:R34. PMid:18348715 

PMCid:PMC2453753 View Article      PubMed/
NCBI       

[71]Badsha H. Role of Diet in Influencing Rheumatoid 
Arthritis Disease Activity. The open rheumatology 
journal 2018; 12:19-28. PMid:29515679 

PMCid:PMC5827298 View Article      PubMed/
NCBI       

[72]Rozenberg S, Body JJ, Bruyere O, Bergmann P, 
Brandi ML, Cooper C, Devogelaer JP, Gielen E, 
Goemaere S, Kaufman JM, Rizzoli R, Reginster 
JY. Effects of Dairy Products Consumption on 
Health: Benefits and Beliefs--A Commentary from 
the Belgian Bone Club and the European Society 
for Clinical and Economic Aspects of Osteoporosis, 
Osteoarthritis and Musculoskeletal Diseases. Calci-
fied tissue international 2016; 98:1-17. 

PMid:26445771 PMCid:PMC4703621 View Arti-
cle      PubMed/NCBI       

[73] Gossec L, Pavy S, Pham T, Constantin A, 
Poiraudeau S, Combe B, Flipo RM, Goupille P, Le 
Loet X, Mariette X, Puechal X, Wendling D, 
Schaeverbeke T, Sibilia J, Tebib J, Cantagrel A, 
Dougados M. Nonpharmacological treatments in 
early rheumatoid arthritis: clinical practice guide-

SIFT DESK JOURNALS                  Email: info@siftdesk.org 

https://doi.org/10.1136/ard.62.3.208
https://doi.org/10.1136/ard.62.3.208
https://www.ncbi.nlm.nih.gov/pubmed/12594104%20PMCid:PMC1754463
https://doi.org/10.1136/ard.2006.065151
https://www.ncbi.nlm.nih.gov/pubmed/17613557%20PMCid:PMC1955146
https://doi.org/10.1002/acr.22481
https://www.ncbi.nlm.nih.gov/pubmed/25251857%20PMCid:PMC4370793
https://www.ncbi.nlm.nih.gov/pubmed/25251857%20PMCid:PMC4370793
https://doi.org/10.1016/S0300-483X(00)
https://doi.org/10.1016/S0300-483X(00)
https://doi.org/10.1089/107555302753507195
https://doi.org/10.1089/107555302753507195
https://www.ncbi.nlm.nih.gov/pubmed/11890437
https://doi.org/10.1186/1475-2891-4-15
https://www.ncbi.nlm.nih.gov/pubmed/15871736%20PMCid:PMC1156940
https://doi.org/10.1016/j.cmet.2013.12.008
https://www.ncbi.nlm.nih.gov/pubmed/24440038%20PMCid:PMC3946160
https://www.ncbi.nlm.nih.gov/pubmed/24440038%20PMCid:PMC3946160
https://doi.org/10.1080/030097401750065256
https://www.ncbi.nlm.nih.gov/pubmed/11252685
https://www.ncbi.nlm.nih.gov/pubmed/11252685
https://doi.org/10.1016/j.cmet.2016.12.022
https://www.ncbi.nlm.nih.gov/pubmed/28178565%20PMCid:PMC5313038
https://doi.org/10.1016/j.autrev.2015.07.007
https://www.ncbi.nlm.nih.gov/pubmed/26190704
https://www.ncbi.nlm.nih.gov/pubmed/26190704
https://doi.org/10.1093/rheumatology/40.10.1175
https://doi.org/10.1093/rheumatology/40.10.1175
https://www.ncbi.nlm.nih.gov/pubmed/11600749
https://doi.org/10.1186/ar2388
https://www.ncbi.nlm.nih.gov/pubmed/18348715%20PMCid:PMC2453753
https://www.ncbi.nlm.nih.gov/pubmed/18348715%20PMCid:PMC2453753
https://doi.org/10.2174/1874312901812010019
https://www.ncbi.nlm.nih.gov/pubmed/29515679%20PMCid:PMC5827298
https://www.ncbi.nlm.nih.gov/pubmed/29515679%20PMCid:PMC5827298
https://doi.org/10.1007/s00223-015-0062-x
https://doi.org/10.1007/s00223-015-0062-x
https://www.ncbi.nlm.nih.gov/pubmed/26445771%20PMCid:PMC4703621

