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Abstract

Vitamin D deficiency is a public health problem that affects more than 1 billion people worldwide,
and the proportion of people with low vitamin D levels has increased significantly due to a number
of factors. Vitamin D is responsible for regulating calcium and phosphate metabolism and main-
taining healthy mineralized bones. Studies have shown that, as the active form of vitamin D, 1,25-
dihydroxyvitamin D exerts immune activity on multiple components of the innate and adaptive
immune system as well as endothelial membrane stability. Many studies have shown that low se-
rum 25-hydroxyvitamin D levels are associated with the development of a variety of immune-rela-
ted diseases and conditions such as psoriasis, type 1 diabetes, multiple sclerosis, rheumatoid arthri-
tis, tuberculosis, sepsis, and respiratory infections. 1,25(0H)D can exert its biological effect only
when it combines with vitamin D receptors in the nucleus. VDR exists in classic target cells such as
small intestine epithelial cells, kidney cells and bone cells, as well as various tissues such as retina,
pituitary, muscle, breast, ovary, spleen and lung, and can participate in classic physiological func-
tions of regulating bone metabolism and calcium and phosphorus metabolic balance. It can also
play an important role in the occurrence and development of various lung diseases through im-
mune regulation, inflammatory inhibition, anti-fibrosis and induction of antimicrobial peptides.
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1. 25 B4 F D S5i¥ng

BN SRRSO NG, S — N LS PERT IR R, s At S EOE N, OB R RS
Tto dErE R D DRI G 5 /R F TR DA A B it R Jod ML) R P CE PR B IR 3R [ 1] o I S S5 Bk B 1 E (IgE)
BRI IQE T s BRI B R ARE R [2], (] BT 9 3 BH B ity S5 3 A2 AE B SR ¥ Th1/Th2 4t~ X LI S
[3], BN 2 B GOREA T (W2 R 1K) 2 BEA o, TH2 AR B 23 IS 18 M s, 880 2 B4 A
T(hn 1L-5 A1 IL-13) (0 50 3 I o b4k, TH2 101740 A8 ORI A7 o B 92 i 1) % 98 AL Pt 38 A
F. 25-24E4: % D3 (1,25-(0H),D3)/e4i4: % D B ZIHHARH =4, nri] Th2 B0 I Rk &
W AP Th2 4T i PG A, T iX — i FE /et 25-Fa 42k & D3 Hilik Treg 4HAR 43 1L-10 K% 1EH
147

VERIES RILHIEA St b 5 2B Th AL G 4, A% SR 4 M (DC) E G328 S B 1) e A2 T R v R
FERBEAEAI[S] [6]. WEFLRMT, 4E4E3R D i DC AHARIK 434k K st it~ 2L R R 7. MHC 1l
I FRIIL-12 FIRIK[7]. WAL 1,25- 3 4E4E 3 D AbFE) DC [9146 2 i) B AT 75 S50 Bt 5 A4 G 2 i
%, G R RE RIE R R AE[8]. Rock A& Rho MBS ML AT, A BIAAAE Tl FFIE. BB L
OIFEFHAZEE 9], EVAR ST IRt EEAEH . — Tt 745 32 Rho/Rock (S
Sl A A S ASM IR . RVLET 4EZ0 20 AL AT ASMCs il <0 TE B T 5 2 At 8 B RIE A% DL B SO0E
HMIITRE, TR RN S8 1 ST SORE B I R AR T R R 3 B AR [10]

LRI S A1 (PAL-1) 55 B2 ™ 8RR B A IE B A G [11] [12] [13]. PAI-1 i 2 ffa o 3%
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JREEEAER, FRGEMANEE FGOR, AR B SIE S PAI-L R REERERTAE LA TR, FHAIAER
Y. FERRMERLAN IR R E AR AT M S 58 E . A HEFIESE PALL4G A B K W] i 5 < A
BR, H ARG A B s 4 i L LB R B 15 PAI-14G SR BRI L m[14]. Sl
W HER 1,25(0H)2D3 W] R il PALL /KFREGETEE R, (HARRY4%[15]. Th17 40U 1R
ity , /B RE R S P i P A R AL PR B AR P, P B R RS ThI7 AR 1K P30, Thi7 AEekk
K [EFE AN, 1 1,25-(0H),D3 AliEE T 4ifLA1 DCs A F (@B Thi7 G 7=, FR4E
A D TR R R T R S E RN . B TCR I, YEAR R D ALY o E SR R R Uk
ity £ BAZ AR (T 28 OB, R AT s R E A o AME B 7R W 1,25-(0OH),D3 1 H B4 < 1 Tl
WU 3G T [16]. A B KR T pl /&2 5 21 44k [ 4T I PR -7 X 24 Hh A DN 0355 5 R 2T 4 4T L [ Bl 41 4 1
YA FE A ANTE A ) B S ZL Al IR 7, T 7 CAIESE 1,25-(OH)D, RN I 175 T (¥ X Fol VLT 40 i 1)
AFTEAL[L7].

2.25 BYEE E D S

It £ A A2 DA 4758 it R AR i S o BBEOR SR s ) e A 8 SR T O P s g o 3 S0t - 4
R R ERESE AR . B SR, BOLRE. SR, 4. \EHLUEIER SARS-CoV-2 %
oo RERVEMTA 4G (IPF) & i R 28R, 7RI BT e 53R UM UIX 4y, Rl 7E R
IPF I PRAE i DL I AT PERP IR R 3, X i Dh e A 7™ s g WP D e . IPF B 28 FREAT 2
BAE BT, s B AR L) 500 TN, HRRBUH E KM ERE AR . IPF S Ol RS A R 1) R A A A7
WM 3 4, UGB RN ARG . IPF B3 FE R T R g R S s E A 2 S8R
TS 4T 11 3 Y AN B S TR 2T Ak . R IPF AH SR IR SOk 2, (B R ATL A AT 98 M AR L

A E R R T-pL (TGF-BL)TE LR WURCET 4 200 Hi 1 388 5 R0 71 S 4 B /0368 IR 11 7= A= 2 A% OB
H, REBERRLEAN 18], STt 7R AR 4etb 5 h it TGF-p & &2 TH = [19]. TGF-B 1E
NE PR Z AT EMT BO3L R B as R 7, AHmpEsE a, IR b R A s B v A 1 1 A A
TGF-p @it Smad i % [ Wnt/g-catenin {2k LA 4EAR B TE B, 755 EMT, SLEMiZF4E146[20] [21] [22].
WHARAKIALE A R D sh= A/ U EMT FUfiiE 2 44 [23], mAbadE e 4E4E 2 D3, m LAk A
V) JoR 2T 4 Ak, 31 8 1k I 2 540 A EMT [24]. Allan M. Ramirez 25 AW 5% R IR 4EAE 2 D Af LUAMHIR 21 4
LR TGF-B 51k il e 2F 44 i K b 5 B4 A R A 5% [25], W& AL 4EAE 3 D3 Jd i #ifi] BLM fir
B IRE R BL . [AIFEBH I bR TGF-p/Smad2/3 i B & [26] [27].

A AT A AR AT A 1) R AR R R R s EEE T . DR ALR IS T I 25 mT DU i 41
PR TETE4EAE R D3 HADUEMAIER, 5 A BEESIEMIT, TOUR A0 5 325 1t
A AN SE AL LT R A4 AE T, X —E A AT Rt B PKD1 3RIE, $E PKDL Hisefbiffe
PRI LRI G0 52 5 A 5 [24]

B 4 ) B 1B (MMP) A2 1 PN [ 400 40 28 0 11 E 22, miR-29 w15 22 Fo 28 4 ) 2 T
MMP3 B[R B /s BAT LAORAP /IS B 4o R B 25 15 S I AR 4k . i 70 R BV VE4E A= 3 D3 mrid i (g it
MiR-29a KIA, SR 2 PP i 68 B AR,  RPEHIHI A 4R FH 28]

3.25 RYEE R D S5kt

EAERIEEAN, MR B AIET: ABUEAE ETF. 2018 45, GLOBOCAN 141145 209 73 51 1 (15 ik
o 151 B 11.6%) A0 176 J3AE TG ( 3 e AR T MUK 18.4%), Eb 2012 4E 4R 5 () L 2R (180 3 s 151 Al
160 JAET- 9 B) =i [29] [30], A5 I ale Ay 53 1 A0 Lot b i L e iE A iE AR T2 SR IR [31], fE tkrh, 2B =
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KER WL E 2R AR 55 — e WL RE AL T R I o LA e (R I PR 12 ¥ 7 725 A9 BRI B2 1 5 53T
HIL T HE I 25, ERKGH S B e bR e, B T RN TF AR, Mo@ids. T
A ) S e R )R T S LR A IRIT R, R I RR TS AN AR, 5 AR R ANH] 15%.

T 70 26 W e £ 3 I3 25 ¥4k &K D /KCFIAR[32], A TR RMIMRK T 25 $4i2E 5 D AR il
I F) R AR XT3 - Mohr B Grant 55 (FF 70 & IR BH 48 4 R i vl 38 e 4k 242 36 D =2, L 5
JRAER A K. 1,25-(0OH),D3 KIEIL AW iE M EE I 5 H 2 (VDR R M 45 4, VDR 7E41 )i
Hh [ R A B it 2 UG VE R BE (R T s g/ o GBI T R D i R TR LTS 25(0H)D AKSFE—35 R I, H.
iR S R R R T« ZH AR DA Bt B L 45 B i B RS i, I 25(0H)D 7K PRI [33]. W7
RIS LIS 25(OH)D [ £ 38 1 88 1R B8 T XU K KB, VDR 1R 1K 5 N e 4 AR (1 4 (02
K, EAT LME A TRINRRE R NG RIG T TUS (AR 48 ks 2 —[34] [35]. BhWsie sl R 1,25 #4E
A2 D IPUR A S A0 R 4n s R . 12 28 A0 A A A 2%

AR S DNA 7 i i R A R B R EEAEH . AR, 25 344 % D fEN—FitsA
7, BECRI AR s E AL, AT AN otk BT s . (R R A AR T R g
Geta Rk ghry, TP 140 DNA S FIWT RIS . 7L 25 F4E2E 3R D 1 87 I8 i s 201 S A
DNA B /E T, RS il S O CRAFVE T, AT T9U50 i il 1) 2B R e

4. 25 B4ES F D 51814 PR E 4w

Tk B ZE PE i 0 (COPD) A& 2 Fl S ELE ML . SRE B/ T HIB PE A8 20, HARFE R TR 2
PR, SIEATER T, AIFHLE B JORENLH . Eik - PRI R B LA C, 2013 4R R A
() CABRPR AR ) K18 M BE ZE M il 51y 35 [ 36 L8 WAEIR ;1844 B ZE 1 il (COPD) & 5 3 ik
PR R L A AR (DALY s, i i FER R R 4R AR ) B R 22—, AR T shaf v O [36]. B T8N N HIETE
L, M NBIBR,  REA A NE PRI RS M B SE R, TR AR A SN . R 5 R
YRR DAEGRPEE T . PURGL. UM S TOREMER, 4EA 3 D AMURT BL R I S0HE 1 SRE e U8
AT DA SRS IR LIS 572 A2 B e s IR A B SBE FR . AR ER B, fh AR D nED
COPD HB#H SMEME KA. 1LLE COPD Bt e, K& JE COPD E& i ThRE[37] [38].

COPD HH A FKPIRAL, miEg ) EimmE, SIS 4L R D KFRA KM,
R4k AR 2 D AT AT 3055 15 A 55 [39] [40]. TNF-a #£ COPD (R IR ML h A 1E EEAE T, w7t €W
£ COPD % 25(0H)D /K°F5 TNFa £ i H15¢[41] [42]. FEVUTili K FEVI/FVC %4F COPD (2
Wi ot AR TS Y A R L, AN SR IAE COPD &+ 25(0OH)D 5 FEVL/
A J FEVL/FVC ¥ 2 1EMIE, [f1E 25(0H)D ] GEiE i 521 COPD 2 [l Th ke d5 Al 28 M K -7 /K 7
ZHEmEA . KIE, HAKPSEBIMERZ MG, RE COPD B th g & D BE 5 S i T g |
I SN E R S R O, (HE AT — 1R

SE
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