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As a fat-soluble vitamin, Vitamin D is a necessary hormone to maintain 
normal physiological activities of the body. In recent years, vitamin D has 
been considered as a new neuroendocrine-immunomodulatory hormone, 
and researchers have paid more attention to the study of immune regulatory 
mechanism. It is not only related to calcium and phosphorus metabolism, 
bone metabolism and other important metabolic mechanisms of the body, 
but also closely related to the immune regulation mechanism of the body. 
Vitamin D deficiency caused by many factors can play a certain role in the 
development of autoimmune diseases. In this paper, the related mechanisms 
of vitamin D affecting autoimmune diseases were reviewed, with a view to 
expound the close correlation between vitamin D and autoimmune diseases, 
so as to find new diagnosis and treatment approaches for clinical autoim-
mune diseases and improve the quality of life of patients with autoimmune 
diseases. 
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1. Introduction

Vitamin D (VitD) is a fat-soluble vitamin necessary 
for human growth and development, Which can-
not be synthesized by itself, but can be obtained 

through food or through the skin absorption of ultraviolet 
isomerism. The main regulatory activity in the human 
body is 1, 25dihydroxyvitamin D3 [1, 25(OH)2D3] [1] ,not 
only plays an important role in calcium and phosphorus 

metabolism, bone metabolism, cell growth and differenti-
ation, also play an inhibitory effect in a variety of autoim-
mune diseases [2] . A large number of studies have shown 
that vitamin D deficiency is closely related to the occur-
rence and development of autoimmune diseases, tumors, 
cardiovascular and cerebrovascular diseases, diabetes and 
other diseases [3-8]. At the same time Vit D also play an 
important role in anti-inflammatory and immune regula-
tion, reduction of vitamin D levels in many autoimmune 
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disease patients is widely reported [9-10]. Based on this, a 
review on the research progress of vitamin D and autoim-
mune diseases is presented.

2. Immunomodulatory Effects of Vitamin D 

Vitamin D plays an indispensable role in the immune sys-
tem. Because immune cells express vitamin D receptor 
(Vitamin D Receptor, VDR), vitamin D can be combined 
with VDR in immune cells to affect the biological activity 
of vitamin D metabolic pathway to regulate innate and 
non-adaptive immunity. The main factor of its vitamin D 
metabolism pathway to regulate the body is its active form 
[125-(OH)2-Vit D 3], its effect on immune regulation is 
bidirectional, through the degree of expression can not 
only improve the body's own immunity, but also inhibit 
abnormal strong immune response [11].Active vitamins D 
reduce the production of autoimmune systemic diseases 
by regulating innate and adaptive immunity, autoimmune 
diseases such as systemic lupus erythematosus and rheu-
matoid arthritis have been validated in mouse models [12-13]. 
In innate immunity 1,25-(OH)2-VitD3 mediates further 
monocyte differentiation into macrophages, Causes mac-
rophages to produce immunosuppressive prostaglandin 
E2, Inhibition of macrophage secretion of inflammatory 
factors and chemokines; At the other hand, it can directly 
regulate the expression of anti-microbial peptide gene and 
enhance the  of anti-infection ability. In adaptive immu-
nity1, 25-(OH) 2-VitD3 can affect the differentiation of 
activated T cells and inhibit Th1 cell response, may also 
indirectly inhibit the proliferation of activated B cells by 
regulating Th cells [14] . 

3. Vitamin D and Autoimmune Diseases

3.1 Vitamin D and Autoimmune Thyroid Disease

Autoimmune thyroid disease (Autoimmune Thyroid Dis-
eases, AITD) is an organ-specific autoimmune disease. 
Its main pathological types are Graves disease (Basedow 
Disease, GD) and Hashimoto's thyroiditis (Hashimoto 
Thyroiditis, HT).

Clinical studies have shown that autoimmune thyroid 
disease is associated with vitamin D deficiency in recent 
years [15-17], KE and other studies of GD patients show that 
normal people have higher levels of vitamin D than GD pa-
tients. Tamer studies show that, The deficiency of vitamin 
D in HT patients makes its incidence much higher than that 
of healthy control population [16]; Studies by He Jing et al 
on patients diagnosed with AIDT and vitamin D deficiency 
show that, Vitamin D supplements can reduce antibody 
levels in AIDT patients, Has been relieved and even sig-

nificantly improved [17], All these studies have one thing 
in common: people with low levels of vitamin D, Higher 
incidence of autoimmune diseases and timely vitamin sup-
plementation D help patients improve autoimmune diseas-
es. The pathogenesis of AITDs is also regulated by genetic 
factors. Abnormal expression of genes related to vitamin D 
metabolic pathway leads to uncontrolled autoimmune mon-
itoring and abnormal proliferation of autoantibodies, which 
leads to the production of autoimmune thyroid diseases [17-18]. 
This shows that vitamin D plays a certain role in the occur-
rence and development of AITD.

3.2 Vitamin D and Rheumatoid Arthritis

RA (Rheumatoid Arthritis, RA) is a chronic autoimmune 
inflammatory disease, characterized by autoantibody pro-
duction, chronic synovial inflammation, progressive joint 
destruction and deformity [19-20]. RA is a devastating and 
common autoimmune disease, A lifetime prevalence rate 
of 1% worldwide, Female, smoking and family history 
of the disease are more likely to suffer from [21] disease. 
Although the main cause of RA is unclear, But there have 
been reports that, The development of rheumatoid arthritis 
is caused by genetic and environmental factors, Vitamin D 
metabolic pathway gene VDR is one of the important genes 
of RA susceptibility [22-23].In recent years, Single nucleo-
tide polymorphism (Single Nucleotide Polymorphism,) by 
VDR gene SNP) the search for RA risk related genes has 
become a research hotspot and VDR gene polymorphisms 
may affect the occurrence and development of vitamin D 
by affecting the function and serum level. Tizaoui K et al. 
Meta-analysis of 1,703 cases and 2,635 healthy controls 
in 12 case-controls yielded results in homozygotes, In 
the dominant and allele comparison model, There was a 
significant correlation between VDR polymorphism TaqI 
and RA diseases, suggesting that our vitamin D related 
gene polymorphisms play a role in the occurrence and 
development of RA. Vitamin D receptor (Vitamin D Re-
ceptor,) simultaneously VDR) it is also closely related to 
the occurrence and development of RA. And VDR, are 
widely expressed in immune cells such as dendritic cells, 
macrophages, activated T lymphocytes and B lympho-
cytes, The results suggest that the immunomodulatory 
effect of vitamin D can be by regulating factors acting on 
immune cells [24] . By combining with VDR, Vitamin D 
inhibits the increased activity of immune cells involved 
in adaptive autoimmune responses, by inhibiting inflam-
matory response to regulate immune homeostasis [25].  
And then abnormal levels of vitamin D can disrupt that 
balance, By inhibiting proliferation of Th1 cells, So that 
bone loss, eventually leading to osteopenia and osteoporo-
sis [26]. To sum up, Vitamin D down to the molecular level, 
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Up to the receptor protein has obvious correlation with 
rheumatoid arthritis.

4. Vitamin D and Systemic Lupus Erythema-
tosus

SLE (Systemic Lupus Erythematosus, SLE) is mediat-
ed by autoimmunity, of autoimmune diseases involving 
multiple organs and systems[27] . The pathogenesis of the 
disease involves immune, environmental, hormonal and 
genetic factors, Lack of specificity, it’s usually chronic or 
occult, at present, the pathogenesis is complex and there is 
no effective treatment [28]. SLE is common among women 
of childbearing age, and the disease has the characteristics 
of repeated delay, easy recurrence, multi-system involve-
ment, at the same time, the clinical treatment of hormones 
and immunosuppressants will cause a serious burden on 
the physical and mental health of patients [29-30]. Although 
the pathogenesis of SLE remains unclear, some studies 
have shown that vitamin D plays an important role the 
occurrence and development of SLE [30]. A number of clin-
ical meta-analyses show that, the decrease in vitamin D in 
SLE patients is widespread, the metabolic rate of vitamin 
D decomposition in patients was faster than that in healthy 
people [31]. Islam MA et al .34 case-control studies (2265 
SLE patients and 1846 healthy controls) showed that reg-
ular vitamin supplementation D help SLE the treatment 
of patients. And compared to healthy people, the serum 
vitamin D level of SLE patients was obviously low [32]. 
Through the above research, we know that there is a cer-
tain correlation between vitamin D and SLE disease activ-
ity, Provide data support for the prevalence of vitamin D 
deficiency in SLE, Hint that we can regularly supplement 
vitamin D as part of the health management plan. 

5. Conclusion

To sum up, vitamin D, as an immunomodulatory hor-
mone, plays an important immunomodulatory role in im-
mune diseases. As the relationship between vitamin D and 
autoimmune diseases is deeply studied, it is a research 
direction to understand the pathogenesis of autoimmune 
diseases from the gene level, and it can provide a new way 
for the treatment and prevention of autoimmune diseases. 
For a better understanding of the role of vitamin D in au-
toimmune diseases, we need high-quality evidence-based 
medical evidence and broader prospective studies to pro-
vide a new diagnosis and treatment for autoimmune dis-
eases.

Reference

[1]	Gorman S,Zafir M,Lim EM,et al. High-Dose Intra-

muscular Vitamin D Provides Long-Lasting Moder-
ate Increases in Serum 25-Hydroxvita-min D Levels 
and Shorter-Term Changes in Plasma Calcium[J]. 
JAOAC Int, 2017 (05): 1337-1344.

[2]	Kivity S, Agmonlevin N, Zisappl M, et al. Vitamin 
D and autoimmune thyroid diseases[J]. Cell Mol Im-
munol, 2011(03): 243-247.

[3]	DeMille DM, Piscitelli M, Ocker A, et al. Vitamin D 
deficiency in the oncology setting[J]. J Community 
Support Oncol, 2014(01):13-19.

[4]	Freedman DM, Looker AC, Chang SC, et al. Pro-
spective study of serum vitamin D and  Cancer 
mortality in the United States[J]. Natl Cancer Inst, 
2007(21):1594-1602.

[5]	Holick MF. Sunlight and vitamin D for bone health 
and prevention of autoimmunediseases,cancers 
and cardiovascular disease[J]. Am J Clin Nutr, 
2004(06):1678-1688.

[6]	Cigolini M, Iagulli MP,Miconi V, et al. Serum 25-hy-
droxyvitamin D3 concentrations and prevalence of 
cardiovascular disease among type 2 diabetic pa-
tients. [J]. Diabetes Care, 2006(03):722-724.

[7]	Badenhoop K, Kahles H, Penna-Martinez M. Vita-
min D,immune tolerance, and prevention of type 1 
diabetes[J]. Curr Diab Rep, 2012(06):635-42.

[8]	Pittas AG, Dawson-Hughes B, Li T, et al. Vitamin D 
and calcium intake in relation to type 2 diabetes in 
women[J]. Diabetes Care, 2006(03):650-656.

[9]	Chen Chao, Liu Zhichao, ZHU Yonggang, et al. Re-
cent progress in vitamin D research[J]. Chinese Jour-
nal of Osteoporosis, 2012(10): 1390-1395.

[10]	Zhang Aifei,Feng Zhengping. Advances in immune 
regulation of vitamin D[J]. Chinese Journal of Osteo-
porosis, 2019(04): 564-569.

[11]	Yang Mingchong. Function of vitamin D binding 
protein in MS disease progression[D]. Shandong 
University, 2013.

[12]	Bai Yu-fen,XU Hong-tao,Yin Tai-yong,et al. Effects 
of vitamin D on the microenvironment of Tfh cells 
in Peyer of systemic Lupus erythematosus mice[J]. 
Medical Information, 2020(13): 49-53.

[13]	Yi Xiang-long. Study on the role and mechanism of 
1, 25-dihydroxyvitamin D3 in the pathogenesis of 
Vogt-Xiaoliuharada disease[D]. Sun Yat-sen Univer-
sity, 2011.

[14]	Ji Yongjia, Chen Yanxiang. Advances in immuno-
modulatory effects of Vitamin D and antimicrobial 
peptides[J]. Contemporary Medicine, 2018(06): 166-
169.

[15]	Ke W, Sun T, Zhang Y, et al. 25-hydroxyvitamin 
D serum level in Hashimoto’s thyroiditis,but not 
grave’s disease is relatively deficient[J]. Endocr J, 

DOI: https://doi.org/10.30564/jams.v3i3.2443 



39

Journal of Advances in Medicine Science | Volume 03 | Issue 03 | July 2020

Distributed under creative commons license 4.0

2017(06):581-587.
[16]	Tamer G, ARIK S, TAMER I,et al. Relative vitamin 

d insufficiency inhashimoto’s thyroiditis[J]. Thyroid, 
2011(08):891-896.

[17]	He Jing, Zhang Chunhui, LI Hui, et al. Study on the 
effect of vitamin D deficiency treatment on autoim-
mune thyroid disease[J]. Journal of Qiqihar Medical 
College, 2020(09): 1117-1118.

[18]	Han Jun-lin,Sun Jia. Vitamin D and autoimmune 
thyroid disease[J]. Journal of Endocrinolog y and 
Metabolism, 2009(04): 260-263.

[19]	Chinese Society of Rheumatology. Guidelines 
for the diagnosis and treatment of rheumatoid 
arthritis[J]. Chinese Journal of Rheumatology, 
2010(04): 265-270.

[20]	Smolen JS, Aletaha D, McInnes IB. Rheumatoid ar-
thritis[J]. Lancet. 2016(10055):2023-2038.

[21]	Wasserman A. Rheumatoid Arthritis: Common Ques-
tions About Diagnosis and Manageme Nt[J]. Am 
Fam Physician, 2018(07):455-462.

[22]	Dong Guiying. Genetic risk factors of rheumatoid 
arthritis based on gene co-expression network[D]. 
Shandong University, 2018.

[23]	Luo Zhiheng, WU Jie, Qi Shanshan, et al. Research 
progress on the role of vitamin D system in rheu-
matoid arthritis[J]. Modern Immunology, 2016(05): 
420-423.

[24]	Tizaoui K, Hamzaoui K. Association between 
VDR polymorphisms and rheumatoid arthritis dis-
ease: Systematic review and updated meta-anal-
ysis of case-control studies[J]. Immunobiology, 
2015(06):807-16.

[25]	Liu ZQ,Li XX, Qiu SQ, et al. Vitamin D con-

tr ibutes to mast cell  s tabil ization[J] .  Aller-
gy,2017(08):1184-1192.

[26]	Welsh P,Peters MJ,McInnes IB,et al. Vitamin D defi-
ciency is common in patients with RA and linked to 
disease activity, but circulating levels are unaffected 
by TNFalpha blockade: results from a prospective 
cohort study[J]. Annals of the rheumatic diseas-
es,2011(06):1165–1167. 

[27]	Wang Su Li,Lv Liangjing. Current status of quality 
of life studies in patients with systemic lupus ery-
thematosus presents both challenges and opportuni-
ties[J]. Chinese Journal of Rheumatology, 2018(04): 
217-219.

[28]	Chen Gan-qiu. 38 cases of systemic lupus erythe-
matosus (sle) clinical analysis[J]. The Chinese and 
foreign medical research, 2012(30):141-142.

[29]	Li Xin,Li Na,Liu Xiu. Study on factors influenc-
ing disease uncertainty in patients with systemic 
lupus erythematosus (SLE) and implementation of 
humanistic care strategy[J]. Chinese medical eth-
ics,2017(02):206-210.

[30]	Zhang Jing,LUO Jing,WANG Jing,et al. Correlation 
between serum 25(OH)D level and activity in newly 
diagnosed systemic lupus erythematosus[J]. Chinese 
Journal of Rheumatology, 2019(01): 36-41.

[31]	Bcn- Zvi I,Aranow C,Mankay M,et al. The impact 
of,vilamin D on dendritic cell function in patients 
with systemic lupus erythematosus[J]. PLo S One, 
2010 (02): 919.

[32]	Islam MA,Khandker SS,Alam SS,et al. Vitamin D 
status in patients with systemic lupus erythemato-
sus(SLE):A systematic review and meta-analysis[J]. 
Autoimmun Rev. 2019(11):102-392.

DOI: https://doi.org/10.30564/jams.v3i3.2443 




