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Abstract

The coronavirus disease 2019 (COVID-19) pandemic has lasted for more than two years, and it is
still the top concern of the world. The severe acute respiratory distress syndrome coronavirus 2
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(SARS-CoV-2) causes respiratory distress in the lower respiratory tract and sometimes death, and
most people speculate that boosting the immune system is a preventive measure against COVID-
19. Vitamin D deficiency is considered to be a global problem. Studies have shown that vitamin D
deficiency affects many aspects of inflammation and immune regulation, and may be one of the risk
factors for COVID-19. Given its involvement in various pathophysiological mechanisms that occur
during COVID-19 infection, vitamin D may be a promising agent against SARS-CoV-2. This review
aims to summarize the research progress on the correlation between vitamin D and COVID-19.
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1. 3l

2019 5K, SARS-CoV-2 /&) COVID-19 FFUA KHiAT, #4854t A p k2 F0 PA R R SR
PR T R o B et il 28 (11 PRAFAE T BEAN[R], A TJCRE R B )b PR PR T R 281 7% o P s M 4534
BEJE I S ROE . 2R ERmASRE R BHAT, S T EAHAD I R RE R IR B 5 R e I A
FHIG; BRI, XL RS R R AL —A TR . SRR e Rz £, 4itE % D & —Feik
ZRe R, RS R PERNE NV S AT, I A 25-FR B4R 3R D(25(0H)DYE H T A A
gEtE & D ORES[L]. BOL#F7EEY 25(0H)D =5 COVID-19 M4 mE k%, #h7E 25(0H)D w] F#{K
COVID-19 [k e, [Rlth, ASCHREXTB e il 28 £ 38 4E A2 3R D IRAS 5500 2 [0 T Re I R BRI T 2734

2. AR
2.1. SARS-CoV-2 B G EEH M

SARS-CoV-2 (W4 K ARHLEILE T H AT IPIE R 40 i) By, Bl 2B 5 SCORUE IR IEAR O¢
WRES LG AT e R AR o BT L 98 5 I HE R HE RCRE A2 B TR PR A R IR - B G 0 . 9% SR 48 B A )X
TS R R A A R 7 R [2] . SARS-CoV-2 Jii 83 25 [ 7T i 3 4l ifii /v = 17, 6. 8. 1 Al TNF-a 1]
A H3]. TS ARG A TR proll-18, HERMRHE G TGl kbe. 4R RNE; FH AT LA
W IL-1 RS, WS EUE M IL-1a BIBEH. SARS-CoV-2 B LAES IL-8, MM @i/ &k 4 AE I
BRI B = SR RV

2.2. #EHE R D REBRZ 537 Ahis % 7% M < 1

P DR — MR ATV, 8 PGS A — e R AR (4], 4EAE R D 2RISR ER, A
BEATEA ;. M@ BRI fS, B o AR B A —2[25(0H)D], A )5 AE B 1 =% [1,25(0H),D]. T
AFIFI AL B . BO A S5 5, AR D BRI 4EE 2R D KPR . RS a e
Hix— B miat B R, B D2 (A5 10E)F1 D3 (IHASALES). 4542 2 D /K38 3 @5 137 25(0H)D
WREERIME . AR D IR EFE SR, o miy 2 HAE RORIL[S], EIETIR (g, 4E4: 2 D §t
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ZEIRE FREA . MAh, RS, 4EAEER D G A St g i R AR RN 45 A% 43 B B 11X
k(6]

YA 3% D = 5l 98 R B A DG, B2 e I N GEA 2 D /KSF B BAK T AR R AL R
I 2899 N o Pizzini & R I[714E4E 3 D Bk ZREEHT AL a0 230 2855 N R ARE WL, FEHIERA T 4E2E & D =
B3 et il 8 7™ S AR 2 AN 2R, 5B T 4 SARS-CoV-2 [ YL *h e 44 3 D 4T T TR AT 78 0 06 Bk
ENFEMY R, Pal 55 K IL[81#h e 4E A= 3 D ] {2 2 i PRI A2 0E N 1ICU MR /BB T2 %8 (OR 0.41, 95% CI: 0.20, 0.81,
P =0.01, I* = 66%).

2.3. 4 % D Bh3A COVID-19 4 IBRIE S HLH

2.3.1. HEFFAATEEN

YA 3 D A B TR FRAUMO IR B AR [, A SR R R SUE R AR SR, O RS T
B R, B IPE EE A LA R A A (R R [9] o B 4T R TR R P 5 R A B A AR A7 R A )
HIERTLR[10]. BhAh, PRERE SR T 1k G g5 4T B N i R L A I 4 4R A L [11]s PRI,
Y2 D R RG-S TR BRI 9% R FE A ERE it 28 R S ME DR IR A8 25 A

2.3.2. RIFNERAFIRF RO E K

YR D 5 toll FEZARLE &, X LeW )it HAG B s 14, 1] 40 2 B AH B 48 it A s/ D s 25 52 1 [9] « 1 4,
PO AT C B 283 88 Jiiak . PPIGE A A 25 DL & SARS-CoV-2 %540 s 88 B B HEhUm #5E M [11].
LL-37 SKIE TP k2, 2 —MHE I, H5ERMEMSEE, 1552505 MRE IR —
ANFL, AT ABEIR TR B 50 S A I 75 1 A IR [12] 0 LL-37 2 A rhE— % 5 1 e R 3 b 4 g 2 ik
MIZH T M SR S DA [13] e W TER B, 7R 2B GL A Ta], it b R 4t i o el A = A e B R S A
Hhnral.

233 FATRHRMRBEMEARE, HERE “HREFIR"

YA 2% Dodid E ] R PR R T IL-2 AR ps ORI T HBLAL 2 (Th2) 48 = A= 4 i A 7
XA BT @ 2 AN S O E AN Th g el Jf Foafedt T U875 40 115 5 A4
il A FE T RO M PR X ] E R e e e RGBT e 20 vk, B R I A G SOE
M2 38 B 3R [15]. ARFTESN, AR T R [16] A& 7™ B eb il 28 2638 Ml A0 L At 2% 57 7™ B 52 4 1) 32 AL
iz — o 20 R DR XU TR RRAE A2 % P 2 28 48 i DR R0 A TR - B S S22 i B RE i, 0 an Er 4 i A 3=
(IL)-18+ IL-6+ IL-1RA. TNF-a. IL-17. B0 ER-1 55, M5 MESREKEA S BARR G
(NK)ZH T B AT NK ZhRES R . X e g 58 20 i Rl T AL R 740 2 S BUE BRI AR 2 4. B IR
ity b B A PR P A L BRI BT ORI AT . KR A I 4 R, e S BU T e RS AR, D
Sttt AR 2 2B 4E4EFR D BN BT T Aa T 40 1 KR, e T ek %
T {IE 5% £ F IR 7~ 1406 PSR 43 A B 338 o SR e 47 8 200 Al DR 7 119 2 Bl

234 RFmENTE

ARFTEFL, EERIP AEAE R A SO T G I, RS RO Nt R e BV 2 AR B AL
Bifhi. B, 4E2EZ D AT AR AAE VIR, A B TR PURARR. Boh, BEFURM], 4643 Dl
BRI BOE A=A EA R D IEHIN T B I B R R [17].
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sk S, FIRRAME . AR, FERLepomh, RAS MBS M2 S Eum e Kk & 1 A, JF
MR SERN RN, Wil B UREnt MK shlkEiE . (e M gn R 7R AE R 0. ARk, £F 4
() B S RPN Th AEFEAS[18]. —18 5 SARS-CoV-2 HH 5 5 et il 4 SR ARG B R, dnfidi5h
ki s BEIMLPE . IEYE . PLGEERIG . HE . KR FIRME RS H & et RO DLt Ok R
SAFELFAE TR, WTHES SARS-CoV-1 4L 1) RAS o B R BA K [19]. VitD 1] LA/ fk B B ik
HERIA R, 4i4E R D B2 [ §EA Bh T RAS WG PEI3E N[18]. 4EA4: 2K D ik w] LAKG N 41 49 ifn 4 %5k
TG 2 ZR(ACE2)3RIE, 1X AT DAYRAR HE L8 L] 1) fiti45 4% [20] o

2.36. WTRMES

AE T S (R Al S 8 P, R A T L ) RURG AR 1R, L R A AP SRR, /B i S A oL 85 1 A
TEm[21]. 4EER D BZIE 5 AR G (38 N2 UM 95 [22] . CAE4EAE R D s AT R4
SR T DA IR BT 2T VA B R R 3 -1 ik . R AR I R -1 BIFTA AR, I b g
HEAMRIE23]. Wik, WEIEH P44 DR TREA BT FAR A 5 i XU o
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FEAS A LE I v, DR SARS-COV-2 4L #h 7a 446 2 D 10 R I M AL IR 70 2 AR5 47 2 B

S 3k
[1] E4epk, mRAK, hie, & 4R D KHBLUMIGRRHILIRQ]. PSR a5 A&, 2018,
11(1): 1-19.

[2] Fiorino, S., Gallo, C., Zippi, M., et al. (2020) Cytokine Storm in Aged People with CoV-2: Possible Role of Vitamins
as Therapy or Preventive Strategy. Aging Clinical and Experimental Research, 32, 2115-2131.
https://doi.org/10.1007/s40520-020-01669-y

[3] Mohan, M., Cherian, J.J. and Sharma, A. (2020) Exploring Links between Vitamin D Deficiency and COVID-19.
PLOS Pathogens, 16, e1008874. https://doi.org/10.1371/journal.ppat.1008874

[4] Carlberg, C. (2014) The Physiology of Vitamin D—Far More than Calcium and Bone. Frontiers in Physiology, 5, Ar-
ticle 335. https://doi.org/10.3389/fphys.2014.00335

[5] Khazai, N., Judd, S.E. and Tangpricha, V. (2008) Calcium and Vitamin D: Skeletal and Extraskeletal Health. Current
Rheumatology Reports, 10, 110-117. https://doi.org/10.1007/s11926-008-0020-y

[6] Finklea, J.D., Grossmann, R.E. and Tangpricha, V. (2011) Vitamin D and Chronic Lung Disease: A Review of Mole-
cular Mechanisms and Clinical Studies. Advances in Nutrition, 2, 244-253. https://doi.org/10.3945/an.111.000398

DOI: 10.12677/acm.2022.12111524 10589 I IR = =23t e


https://doi.org/10.12677/acm.2022.12111524
https://doi.org/10.1007/s40520-020-01669-y
https://doi.org/10.1371/journal.ppat.1008874
https://doi.org/10.3389/fphys.2014.00335
https://doi.org/10.1007/s11926-008-0020-y
https://doi.org/10.3945/an.111.000398

F, BZWE

(7]
(8]

[9]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Pizzini, A., Aichner, M., Sahanic, S., et al. (2020) Impact of Vitamin D Deficiency on COVID-19—A Prospective
Analysis from the CovILD Registry. Nutrients, 12, Article No. 2775. https://doi.org/10.3390/nu12092775

Pal, R., Banerjee, M., Bhadada, S.K., et al. (2022) Vitamin D Supplementation and Clinical Outcomes in COVID-19:
A Systematic Review and Meta-Analysis. Journal of Endocrinological Investigation, 45, 53-68.
https://doi.org/10.1007/s40618-021-01614-4

Grant, W.B., Lahore, H., McDonnell, S.L., et al. (2020) Evidence That Vitamin D Supplementation Could Reduce Risk of
Influenza and COVID-19 Infections and Deaths. Nutrients, 12, Article No. 988.
https://doi.org/10.3390/nu12040988

Hribar, C.A., Cobbold, P.H. and Church, F.C. (2020) Potential Role of Vitamin D in the Elderly to Resist COVID-19
and to Slow Progression of Parkinson’s Disease. Brain Sciences, 10, Article No. 284.
https://doi.org/10.3390/brainsci10050284

Martin Giménez, V.M., Inserra, F., Tajer, C.D., et al. (2020) Lungs as Target of COVID-19 Infection: Protective Common
Molecular Mechanisms of Vitamin D and Melatonin as a New Potential Synergistic Treatment. Life Sciences, 254, Ar-
ticle ID: 117808. https://doi.org/10.1016/j.1f5.2020.117808

Crane-Godreau, M.A., Clem, K.J., Payne, P. and Fiering, S. (2020) Vitamin D Deficiency and Air Pollution Exacerbate
COVID-19 through Suppression of Antiviral Peptide LL37. Frontiers in Public Health, 8, Article 232.
https://doi.org/10.3389/fpubh.2020.00232

Hadizadeh, F. (2021) Supplementation with Vitamin D in the COVID-19 Pandemic? Nutrition Reviews, 79, 200-208.
https://doi.org/10.1093/nutrit/nuaa081

Aygun, H. (2020) Vitamin D Can Prevent COVID-19 Infection-Induced Multiple Organ Damage. Naunyn-Schmiedeberg’s
Archives of Pharmacology, 393, 1157-1160. https://doi.org/10.1007/s00210-020-01911-4

de Lucena, T.M.C., da Silva Santos, A.F., de Lima, B.R., et al. (2020) Mechanism of Inflammatory Response in Asso-
ciated Comorbidities in COVID-19. Diabetes & Metabolic Syndrome, 14, 597-600.
https://doi.org/10.1016/j.dsx.2020.05.025

Bleizgys, A. (2021) Vitamin D and COVID-19: It Is Time to Act. International Journal of Clinical Practice, 75, €13748.
https://doi.org/10.1111/ijcp.13748

Sanz, R., Mazzei, L., Santino, N., Ingrasia, M. and Manucha, W. (2020) Vitamin D-Mitochondria Cross-Talk Could
Modulate the Signaling Pathway Involved in Hypertension Development: A Translational Integrative Overview. Clinica e
Investigacion en Arteriosclerosis (English Edition), 32, 144-155. https://doi.org/10.1016/j.artere.2020.02.003

Annweiler, C., Cao, Z., Wu, Y., Faucon, E., et al. (2020) Counter-Regulatory “Renin-Angiotensin” System-Based
Candidate Drugs to Treat COVID-19 Diseases in SARS-CoV-2-Infected Patients. Infectious Disorders-Drug Targets,
20, 407-408. https://doi.org/10.2174/22123989MTA2cNzllw

La Vignera, S., Cannarella, R., Condorelli, R.A., et al. (2020) Sex-Specific SARS-CoV-2 Mortality: Among Hormone-
Modulated ACE2 Expression, Risk of Venous Thromboembolism and Hypovitaminosis D. International Journal of Mo-
lecular Sciences, 21, Article No. 2948. https://doi.org/10.3390/ijms21082948

Ilie, P.C., Stefanescu, S. and Smith, L. (2020) The Role of Vitamin D in the Prevention of Coronavirus Disease 2019
Infection and Mortality. Aging Clinical and Experimental Research, 32, 1195-1198.
https://doi.org/10.1007/s40520-020-01570-8

Bilezikian, J.P., Bikle, D., Hewison, M., et al. (2020) Mechanisms in Endocrinology: Vitamin D and COVID-19. Eu-
ropean Journal of Endocrinology, 183, 133-R147. https://doi.org/10.1530/EJE-20-0665

Tian, Y. and Rong, L. (2020) Letter: Covid-19, and Vitamin D. Authors’ Reply. Alimentary Pharmacology & Thera-
peutics, 51, 95-996. https://doi.org/10.1111/apt.15764

Quesada-Gomez, J.M., Entrenas-Castillo, M. and Bouillon, R. (2020) Vitamin D Receptor Stimulation to Reduce Acute
Respiratory Distress Syndrome (ARDS) in Patients with Coronavirus SARS-CoV-2 Infections: Revised Ms SBMB
2020_166. The Journal of Steroid Biochemistry and Molecular Biology, 202, Article ID: 105719.
https://doi.org/10.1016/j.jsbmb.2020.105719

Jain, A., Chaurasia, R., Sengar, N.S., et al. (2020) Analysis of Vitamin D Level among Asymptomatic and Critically Il
COVID-19 Patients and Its Correlation with Inflammatory Markers. Scientific Reports, 10, Article No. 20191.
https://doi.org/10.1038/s41598-020-77093-z

Rastogi, A., Bhansali, A., Khare, N., et al. (2022) Short Term, High-Dose Vitamin D Supplementation for COVID-19
Disease: A Randomised, Placebo-Controlled, Study (SHADE Study). Postgraduate Medical Journal, 98, 87-90.

DOI: 10.12677/acm.2022.12111524 10590 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12111524
https://doi.org/10.3390/nu12092775
https://doi.org/10.1007/s40618-021-01614-4
https://doi.org/10.3390/nu12040988
https://doi.org/10.3390/brainsci10050284
https://doi.org/10.1016/j.lfs.2020.117808
https://doi.org/10.3389/fpubh.2020.00232
https://doi.org/10.1093/nutrit/nuaa081
https://doi.org/10.1007/s00210-020-01911-4
https://doi.org/10.1016/j.dsx.2020.05.025
https://doi.org/10.1111/ijcp.13748
https://doi.org/10.1016/j.artere.2020.02.003
https://doi.org/10.2174/22123989MTA2cNzIlw
https://doi.org/10.3390/ijms21082948
https://doi.org/10.1007/s40520-020-01570-8
https://doi.org/10.1530/EJE-20-0665
https://doi.org/10.1111/apt.15764
https://doi.org/10.1016/j.jsbmb.2020.105719
https://doi.org/10.1038/s41598-020-77093-z

	维生素D水平与新型冠状病毒肺炎相关性的研究进展
	摘  要
	关键词
	Research Progress on the Correlation between Vitamin D Level and Coronavirus Disease 2019
	Abstract
	Keywords
	1. 引言
	2. 研究进展
	2.1. SARS-CoV-2的免疫致病性
	2.2. 维生素D及其缺乏与新冠肺炎发病风险相关性
	2.3. 维生素D防治COVID-19的生理病理学机制
	2.3.1. 维持组织完整性
	2.3.2. 刺激抗菌肽和防御素的合成
	2.3.3. 调节特异性免疫和炎症，并能减缓“细胞因子风暴”
	2.3.4. 刺激抗氧化过程
	2.3.5. 调节肾素–血管紧张素系统活性并增加血管紧张素转换酶2受体表达
	2.3.6. 调节凝血系统

	2.4. 维生素D作为新冠肺炎患者的潜在药物补充

	3. 总结及展望
	参考文献

