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[ Abstract] Vitamin D is a fat-soluble vitamin primarily synthesized through skin exposure
to ultraviolet B irradiation and dietary intake. Its biological effects are not limited to the regulation
of calcium and phosphorus metabolism but also involve a variety of physiological functions such
as immune modulation, anti-inflammation, and anti-tumor. In recent years, as research deepens,
the role of the vitamin D signaling pathway in various diseases has been gradually revealed, and its

regulatory mechanisms are complex and diverse. This paper systematically reviews the molecular
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mechanisms underlying the vitamin D signaling pathway, including the two-step hydroxylation activation

process of vitamin D, the regulation of gene transcription mediated by the vitamin D receptor (VDR), the

homeostatic regulation involving vitamin D-binding protein and metabolic enzymes such as la-hydroxylase

and 24-hydroxylase, and interactions with other signaling pathways, including NF-kB, Wnt, and Hedgehog. This

study highlights the role of vitamin D in various multi-system diseases such as inflammatory bowel disease,

diabetes and its complications, obesity, cardiovascular disease, colorectal cancer, breast cancer, among others. The

systematic cognitive framework for understanding the vitamin D signaling pathway was conducted, providing a

theoretical basis for precision treatment strategies targeting VDR.

[Keywords] Vitamin D; Signaling pathways; Occurrence of disease

YELER D AR N —FhE E AR T4 R, A
SO AN R B EH 2, S 52 MAULEE
W B MINBE AT, A CHEER DR i o of
FOAHM B, B= RGO, LR 4 1 i i
FPATREZY , I REL A 1 A I R S B A A 800
IS, R ' BORER T 44 R D e
TSR (e E AT . S SRR AT
M) AR, (XA AL AT A, RAEFEIY
A WML AR (5 SE AR R . Pk, ARSC
LR YRR D MG Sl sk R Bopr E o kg, |
TERR /R AEAE 2R D B AR5 0 AR X LE 5 P N )
REFEI, 85 S50 A TR, i —1
BORARG . mEARRESR . AT AR T4
AR D B2 WAE S R 25ia T i L EE 2 5
SRR, & B LEIE BRI S e i R A
IEATTE R [ e RIS AL o Gl i % 4EA= R D
RSB AR A B RIBTZT , LA RE S Y 73T
B AR BB A R AN %, T AL R
TS HERY T AR o

1 #ERDES BBV

1.1 HEZDHKEHEFEWL
ez} D EEAPIFIEA: 44K D, (M

Yk IR 22 AL ) M4Ed: 2 D, (BhkiR
IR ) o AR RRFE 248 B (ultraviolet
B, UVB) MRS nl ¥ 7- &0 R0 [ 2 4% 1k 0
kR DML HEA D AR TR B L WA
A SO A RR R AL R WG IR S, S TR
A 25— AL AL 25- BRI AE R D
[25-hydroxy vitamin D, 25(0H)D], %A J5 7& "B N
td ) lo- FRALRERE o 1.25- R4 4E R D
[1,25—dihydroxyvitamin D, 1,25(0H),D], J&5# j&4k
HEZE D EYEEERY, &5, 1,250H),Di#
5442 D 324K (vitamin D receptor, VDR ) 45
B EBEHLAYFRE ., AR D RS
PR ILIE 1.
12 HEZEDZEREINEE

VDR & —Fl % 324k, 7z Rk T B 41
(GM10855 F1 GM10861 ) . T #iiffl. E WAl (g
ZWEAL THP-1) | SN SRAAML . 45 B
FEAnL (LS180) . FiZIMR EEz 4L (RWPEL) |
JFELIRZME (1LX2) FAE412id ™) 1,25(0H),D
5 VDR &5 & )5, it 54 H R X 324K (retinoid
X receptor, RXR) JE 5 Ik, 2545 24ER
D M G2 ( vitamin D response element, VDRE )
b, U4 BGLAP, CAMP ZFiE FRERA, i

U\\liB 257K La— 32k it

Meregp, ——> 250HD 2 1250H)D ——> HEFDEE
(VDR)

Fs R Il A

B fEERDERIG S iEL S

Figure 1. Route of vitamin D metabolism and activation
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Figure 2. Regulation of the vitamin D signaling pathway
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Figure 3. Interaction of vitamin D with other signaling pathways
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Figure 4. The role of vitamin D in inflammatory disease and anti—infection
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Figure 5. Regulatory mechanisms of vitamin D in metabolic diseases and cancer
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Figure 6. Signaling pathways associated with vitamin D and immune diseases
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