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[ Abstract ] In recent years, there have been lots of human and animal studies on the relationship between vitamin D and cardiovascular
disease and its risk factors. Studies have shown that vitamin D plays a cardiovascular protective role by improving endothelial and smooth
muscle cell function,and regulating blood pressure and heart function. This article reviews and discusses the relationship between vitamin D
and cardiovascular disease.

[ Key words] Vitamin D; Coronary atherosclerotic heart disease; Hypertension; Peripheral vascular disease; Heart failure;

Atrial fibrillation

YR D e — MR ESE BIREER it S 4R A
% D Z A& (vitamin D receptor, VDR) 25 & kﬁiiﬁﬂi
Mo 443K Dl FIE 25 -5 AR QI FF i B DE 1a-32
PRl 2 R i PR 2 A =, A 4E4= R D 7J<
T R A MR AR 25 R R 4EA R D
[25(OH)D], 25(0OH)D KHEMH#HEEAX 1,25-—
FREAEE R D AR N AE BRI RE T 1y, Horh 25
(OH) D 5.0 B KU HE INAR DG . 1,25- 8 54k
AFR D 5FERAZSZIK VDR 454, VDR FE I 45 4141
HERIK TR I A 2 2 ) PRI UL PR A st R
9KIJJ g, ELA . WU 5 $e.0 7 5 v 1YV FE AR
o 4843 D KIS 7E K P58 S 2 VR T B4
NE B (80% ~100% ) , /B 73 B A 9 3k A5
=R D =z 5 2 RB PN KGR 2R A G 4
TE LA B BAH OB (AP 5 B s A ) AR o

BIS1EE . 3 275, E-mail ; guoyifang@ hotmail. com

HRAE (U MG ) o AERX TS Lrib T, itk — 20
HRAEAEZR D 5.0 MR SR R Z A KR
1 %4 D 5EKIBKREE L OB
KA PRUESE R I, TS 442 2 D /K- 55k 3)
Ukt e A Al A O M (L0 ) A A AU 2 B4 5
ek B4 32 0 TR A B KR B K R R AL ) K i
?ﬁi?ﬁ D S0 R O B BIL A 32 B89 2 S i RE | M i
WL HUIR S5 BRI R K DL b g % B R 2 JLAS D7 T
(l)ﬁﬂ%xﬁ 5 P JAE 515 TSl koK R B AL A
JEBE AN 1T, 3l ik ok A R L 5 2 — B R E TR
Wt ARSI S FR D AT A Bl ko R
BRI A, fERREH E BN, AT E =
i SR R T 2R A 90 B SRR AR M
P VDR A Ze sl Kok R RE AL 1) 2 i 3 vl LA
8D W 2R 2R AR e A A I RS R X R S E



UG 0 R 2020 4 8 HEE 41 B4 8 W] Adv Cardiovasc Dis , August 2020, Vol. 41 ,No. 8 - 827 -

Bepa N R U BB BERE AL VE R 4R D
Tk ) P 4 L PR R BEL L 9 TR 4 LT i A 45 BT
RAEHT, TR B ok ok 4 6 Ak 2 HE AR PP VE T (2) Il
NS - UG S R T O W fE R R R, AR
D 5 R [EEEACEE VIR OC , o B AT EA 2w fwi A
7 - 158 S T e 7 - ot S L e A A Ay JE R £ il
INHEAEAZE D AR+, 48ER DR
9 BN B VOB IR B R 7 2008 B 1 A-1, 34 iR
Pk I IR B A, G 4EE R D KF-5 B H
[ A 2% 5 B 2 R I =R K O R A, 5
WHENRE A RIEMS, (3) 7 HUR 3 IR 4k 4=
F D AT fEIE L I IR 55 MR R AKX e O R A
FEAEREIA KO HOR 55 R R 5 0 WU JE P B2
IR Bt A B A 4 ) 455G, VDR IS 350 IR 5% i
WA NI, I BRI S R B kA, (4)
BB Kiani 255 &K P VDR rs1544410G>A 2754k
S PR AR N A5 A7 R 7 S0 R84S €0 4 1) 43 A7 B
A I HYG 0 T 0 Y K AR XU BF SR AR I,
151544410 17 5 VDR FE PR (1) 2537 FE PR ] 7 Sk 700 5680
W& ERIARIC, Drzedzic 55 JEAT B 9T 8K, Stk
Sk R A2 25 (OH) D /KB BAK T Ha & M e oo
MR AO NI S B AN GEAER D =
BAR, —IWFSE T 4 114 B 5E A Fa e RO 40
() fB I 3K AR AR R, 2 25 (OH) D ¥ JE <
42.5 nmol/ LI}, F8 5 1 4= PR AL I A5 99 95 AE. T~ 2R 344
i, M EE>100 nmol/L B, A PRIBET- M4, tIA
Il 25 (OH) D ¥ FE 5 SE AR ARG S0 8340 Uil
BT R E A, SEFIET R EIEL M (U #) M
KB DL BRI R4E A D ORI VDR A8 O &
FEE AR,
2 HEEDSEMNE

AR Z D 3E I 2 AL i e 3R S e A 4
YERT, EEAHE AR R 7K I 7 A AR N 3
SN T, (1) PRVEIRTY - B 3R - 00 A 5 o 2% - [
Z 4 ( renin-angiotensin-aldosterone system, RAAS) J& Il
FE R B S5 HLHT, I RAAS TIAE 1 B2 2 4 ik s
I A FF 38 s i 8 R ) KRS . B4 3 D il
TR 2R RS 2l PR W SR T A ) T
B BH B R KGR, DT A0 RAAS, G i i
25( OH) DZKFAE i A JE RAAS B335, VDR JEH £
SRR MLEAAR RAAS 36 3R S 80 48 s
OB, PR dEA: 2 D ] 3l o BRAK I 48 BH 7 A i
BRI = LR R A (2) R KA AL 4
AR D Bz 51 A H AR 55 R U8R T e AT i A
5 B, HE N [ S, I AT R A i L rh

A5 2 | NI S8R LR B &4, (3) AR i . 4k
A2 D AT T R 20 R I T L4 B Y G B
VA B DI R s A 7 v IR PR DB L Rk N K
S NO (A ) FH EE RRAIG, DT 5 0t 657 PRy e A4 i
EPIRTIBE TR, BRI K IR 4EA R D =,
VR LA PN B2 TR T 0 I Y R %, Meta 43
PrigsR, (b et 2 D J5 e a7 ik FEmg A R
{HANSEANZ FE2k25 (OH) DI BE Y S2 A, A H 4E4E 2 D
HEF ' =4 000 U, ELZMWH =6 ©~H, #
25(0H)D =86 nmol/L, [ JE AR I BE 5 A %) #ia
HHE , BPE 2% 50 ~ 84 B I RUAE N, — 4 N B A #hFe 4
HEZE D10 71U, 4 25(0H) D #JF <50 nmol/L 1)
REIME T TR 250 452K D Bz w3 hn v
I He & A RS
3 %#45EEDSEBEMERR

JE ] ML 45 %< 9 ( peripheral vascular disease, PVD)
AL SR | AR 1 K S R Sl K R 1k A SE A
& IRARMERIE R 44 R D = 5 PVD KX
B S, 4K D 5 PVD BRI AT G 5w
e B 20 B 55 D e I A | St bk ok B B Ak | 20 i ik
FEAL I PR I S5 A OC AL, (1) N R 05 )
AEMERY . A 2 D A EE M R E R T EREY I
P& NO WM, TR RAAS I 4852 JUL40 Py Bz
A LAY VDR Fak g 2 D o] RE7E Y 105 D) Ag
HEEEN, B = BERERRA L B A T
RLET 4 40 B 7= A 14 A 2 (interleukin, IL) -6 1 IL-8, M
T A1 = 50 K 8 o 1) i 2T 44 40 7 4 43 L 5 5 K
TR b R PRV TE R E T (2) Skl REE AL 5
Wi . 44 28 D Al A kBt 3 fikook R AT 1k 2%/ I 441
PR B IR, I I PN R A0 M Il AT T LA i 45 B
RS A RS A A 1 25 R A0 0 1 7 A X B 2 A
2 D TELR I LA B 1k & A o JkooRs R 0 Ak rp VR
(3) kPR A 554k . )2 9 A A5 02 PVD Y
—ANH LB A B ko RS Ak 5 bk FE T v R B bk
JFOREPEA ST A S RO LA K R AN PE T R
T R 2, 4R R D R = b 5 0 A SR Ok,
25( OH) D35 P4 Je Dy R Fs i Fn s Jik st 1 1 280 22 i) 42
AR LR, e £ D =7 PVD JE i i 1
FH. (4) FWIEFJE ST DNA HI Ak By o2 £ S Bkt
DR 23K 1) S TN DR 2 52 4 vk A i 3R, T A2 22F PVD
(W& J&, DNA HSL Bt 544 % D 51—
SERLIN R A G, A D RIS S i (i
Wnt/B-catenin ) H A& K T8 U FE IR 3 3 ikogd A A
JEh R SCHEME . Meta 43 M1 2 B, PVD B 35 1L 7
25(OH) DR BE LE 1E % AAK 5.5 nmol/L, BLAh, Il



- 828 - DM 2020 4E 8 HEE 41 5 8 W1 Adv Cardiovasc Dis , August 2020, Vol. 41, No. 8

25(OH) DYEJE K 50 ~75 nmol/L 1y ¥ PVD & 1%
e >75 nmol/LE T 10% , 1T <50 nmol/L 1)
& PVD KR 489% 0 TR, 2 5 dee A 10 i
AR D KA AT LI E5 RS, B A] LA RGO i
BRI R A XU 080 PVD R A Rk BB 4 A=
£ D 5 PVD B BZ 8] 9 5¢ 3R S AR SC ALK vT RE
PVD WIRYT T HHHE A
4 HEZED EEMOOERFNXER

HerEE D sz 5.0 WUEAE IS O 01 5 v DL KO &
D IERA I, AR DR T L4
FEEEHLHIE 0 S g 1) & A ARK P 4E A% D
IR 55 1 1) 68 DR ] 51 7o JUL E A4 R0 g 35 0 2%
fbo B, 4EAE 2R D/ HUIR S5 BRI R b -5 ] v P i 2
SR 2 SZARTE VR 00 I 4 0 AN AT 4 A 19 A B 5C R I,
W A] BRI O I R HE e . — IR A 261 .0 T3
By B 1 7 R BA IR PR O I A 435 R R, O )
VR B I 25 (OH) D /K 8 25 K T4 B
N3 25 (OH) D<63. 6 nmol/L Y.0> 7 55 38 5 3 4
AR DERZ R BRI X R ) R R AR A
BRI F 22— Molisani #F5E L 19 092 4] 6
O I EE B AN G S I 4R R D KSE AR B &
AU 1 R A ) SE BB AT T e, AR R,
e EDIEWH (=954 nmol/L) A E4H (31.8 ~
92.2 nmol/L) Flft = 2H ( <31. 8 nmol/L) > JJ 5 & A=
RIMH1.6% 2.9% M 5.3% , ZE275RNE 4k
AR D B AL IE F A A RO g 5 i Y XU
o XN PR 9 A PR 2 1 30— 25 ) B I oA B I el AR
YR DEZ 50 Bz R, KIS e
FERTARIZWT RO Tl AR Mg A 2 D ez
5000 77 0 P e KRS (85 56, 500 7 S0 1 AL
FER R B RAE AR AR G RAE | E AR A
RAAS TE.0 B B 801 149 % 9 ML o ke 3 28 ¢ 35 22 AR
Ho R4EAEZ D ARSI C v 8 FLG A R, M
AN B BR B RS . RAAS 760 JULF e, 75 ) 49y i
SO AH] RAAS AT B8R HT 4 0 7 8 8 1 X
5, AEAEER D BT R AT A AR B 0 L4 i
VDR (456 DL S RAAS B 68 7 1 72 4 5 90 A Bk
R B B B 1) R A ik e R IR AR 2 D
FEO s T A R E A, Lin %0 & R meta
SIHTRIR, MG AEA R D 6= 5858 AR b5 B s
TEEAR B S5 BE RS AR A S S5 5 0 D B 8l XU 38 A 56,
A4 2 D 5 0 M0 5 8 8h BB 35 A2 0 B £
AL AR B AL B B8l v T AilUS Bk DA RO 3 ik
SRS HIAR G H VMO X B IE R, 4E A D
AT RES 5.0 7 0 FIL0 B B0 o) 55000 MRS 90 1) 2 e

5 #hFELEEZE D O MERRE R0

ZISE B EPEM A FE4E A D X0 L5 P
FIFET R FE M, — IR R A S di A R D AN
n-3 i i R A BEAIL G FEGR S, A T 25 871 Bilfe =
5% 5.3 R A BEDT N, B R AR FE 2 000 TU 4
2 D3 ARRERRMGO A SET RS Xk n] R K N 32
R PR M 25 (0H) D /K (97.9 nmol/L) AH %
A v RN 15 35 SE B (R R JE B Y Gaksch %51 X 8
TG AT BEPE A IT 45 S ATE A M & B, 25 (OH) D /K<
30 nmol/ LI U M4 BRI T Rk i, o9 — W25 443
Mrf s 1725 (OH) DI B <37 nmol/L U 1l 45 =5 14 11
O LA 6 P8 T XU S I e M 2 R ka3, il 375
25(OH) DZKFEE4 A1 31. 8 nmol/L, L ML FET- R F
[ 12% . PRI, % T 3E4E 25 (0H) D ¥ <30 nmol/L
A NFE R FEGEAE R D X RO 10 75 95 XU 7D 52 i)
RN ZTETHEE ASAF T A BEA LT R 5T R,
25(OH) D JiF >30 nmol/L B, #h Fe 4k 4= 25 D XFa0o i
ERETCA R BIRN . PRIE, R 10 9 0, 1 v i
NP4 R D WK, N SEXF 25 (0H) D 7K-F 8
IR ( <30 nmol/L) IAMAIEAT RN 78, 1 X F Fo Al A HE
ATLGE A E SRR D BENEY L A
FR A R e A= R D AY/KSF, BbAh, 7535 AR
SRR D BRI S ZET, ISR R kA kA
D KSR REA B, B R ANFE 600 ~ 800 1U 4EEZ D
"l 51kl 25 (OH) D ¥ E <30 nmol/L, HI, HAF
MHHARAEEE D NERENETEESEEA
i 800 1U Z N K 4EAE 2 D il R0 0 i & b 72 4B
FA A X,
6 N

25 TR iR D AR —FE RN EA T
CAERR ZIIRe 2 [ B R | 02O IS RS AR 2 2
LR 1 S S 5 PR, R R MR 4 B I RE L AR AR 1
FAEI I, 1Bt VDR v AT 2R Y R 50 (L35
OIS RS KIERENAMIEFIER, 4EF D=
ALV RO LS P ™ B AR I T 48 bR, 4 ), 4 e
Z D/VDR RGO ML 0% A B0R )7 8 5
HE T BB R B 2 RN VB AR YT R 2 —

& % 3wk

(1] 5 ). RAES S WKW AERE Ak [ ], o0 il 505 24 F &, 2015,36 (5) +
634-637.

[2] Xiang W,Hu ZL,He X]J,et al. Intravenous transfusion of endothelial progenitor
cells that overexpress vitamin D receptor inhibits atherosclerosis in apoE-
deficient mice[ J]. Biomed Pharmacother,2016,84 :1233-1242.

[3] Kiani A, Mohamadi-Nori E, Vaisi-Raygani A, et al. Vitamin D-binding protein

and vitamin D receptor genotypes and 25-hydroxyvitamin D levels are associated



Lo IfiL

BeE R 2020 4F 8 HEE 41 B 8 ] Adv Cardiovasc Dis , August 2020, Vol. 41, No. 8

- 829 -

(4]

(9]

[10]

with development of aortic and mitral valve calcification and coronary artery
diseases[ J ]. Mol Biol Rep,2019,46(5) :5225-5236.

Dziedzic EA,Gasior JS, Pawtowski M, et al. Association of vitamin D deficiency
and degree of coronary artery disease in cardiac patients with type 2 diabetes
[J].J Diabetes Res,2017,2017:3929075.

Degerud E, Nygard O, de Vogel S, et al. Plasma 25-hydroxyvitamin D and
mortality in patients with suspected stable angina pectoris[ J].J Clin Endocrinol
Metab,2018,103(3) :1161-1170.

Mirhosseini N, Rainsbury J, Kimball SM. Vitamin D supplementation, serum
25(OH)D concentrations and cardiovascular disease risk factors: a systematic
review and meta-analysis[ J]. Front Cardiovasc Med,2018,5:87.

Sluyter JD, Camargo CA Jr, Stewart AW, et al. Effect of monthly, high-dose,
long-term vitamin D supplementation on central blood pressure parameters: a
randomized controlled trial substudy [ J]. J Am Heart Assoc, 2017, 6
(10) : €006802.

Elenkova M, Tipton DA ,Karydis A, et al. Vitamin D attenuates human gingival
fibroblast inflammatory cytokine production following advanced glycation end
product interaction with receptors for AGE[ J]. J Periodontal Res,2019,54(2) :
154-163.

Reiss AB, Miyawaki N, Moon ], et al. CKD, arterial calcification , atherosclerosis
and bone health ; inter-relationships and controversies| J]. Atherosclerosis, 2018 ,
278:49-59.

Tannuzzo G, Forte F,Lupoli R, et al. Association of vitamin D deficiency with pe-

ripheral arterial disease: a meta-analysis of literature studies [ J ]. J Clin

(1]

[12]

[13]

[14]

[15]

[16]

[17]

Endocrinol Metab,2018,103(6) :2107-2115.

Saponaro I, Saba A, Frascarelli S, et al. Vitamin D measurement and effect on
outcome in a cohort of patients with heart failure[ J]. Endocr Connect,2018,7
(9) :957-964.

Costanzo S,de Curtis A, di Castelnuovo A, et al. Serum vitamin D deficiency and
risk of hospitalization for heart failure: prospective results from the Moli-sani
study[ J]. Nutr Metab Cardiovasc Dis,2018,28(3) :298-307.

Liu X, Wang W, Tan Z, et al. The relationship between vitamin D and risk of
atrial fibrillation: a dose-response analysis of observational studies[ J]. Nutr J,
2019,18(1) :73.

Canpolat U, Aytemir K, Hazirolan T et al. Relationship between vitamin D level
and left atrial fibrosis in patients with lone paroxysmal atrial fibrillation
undergoing cryoballoon-based catheter ablation [ J]. J Cardiol, 2017,69 (1) :
16-23.

Manson JE,Cook NR,Lee IM, et al. Vitamin D supplements and prevention of
cancer and cardiovascular disease[ J]. N Engl J Med,2019,380(1) :33-44.
Gaksch M, Jorde R, Grimnes G, et al. Vitamin D and mortality: individual
participant data meta-analysis of standardized 25-hydroxyvitamin D in 26916 in-
dividuals from a European consortium[ J ]. PLoS One,2017,12(2) :e0170791.
Zhang R, Li B, Gao X, et al. Serum 25-hydroxyvitamin D and the risk of
cardiovascular disease; dose-response meta-analysis of prospective studies[J].

Am J Clin Nutr,2017,105(4) ;810-819.
A5 B H9.2019-12-23

1111141111111 1111111111111 1111111111111 1111111111111 @111 -1 - 11111 - @

(k3% 789 M)

[10]

(1]

[12]

[14]

[15]

[16]

[18]

[19]

Stanley WC, Recchia FA, Lopaschuk GD. Myocardial substrate metabolism in
the normal and failing heart[ J]. Physiol Rev,2005,85(3) :1093-1129.

Joubert M, Jagu B, Montaigne D, et al. The sodium-glucose cotransporter 2
inhibitor dapagliflozin prevents cardiomyopathy in a diabetic lipodystrophic
mouse model[ J]. Diabetes,2017,66(4) :1030-1040.

Ferrannini E, Baldi S, Frascerra S, et al. Shift tofatty substrate utilization in
response to sodium-glucose cotransporter 2 inhibition in subjects without diabetes
and patients with type 2 diabetes[ J]. Diabetes,2016,65(5) :1190-1195.
Haring HU, Merker L, Seewaldt-Becker E, et al. Empagliflozin as add-on to
metformin in patients with type 2 diabetes: a 24-week, randomized, double-
blind, placebo-controlled trial[ J]. Diabetes Care,2014,37(6) :1650-1659.
Weidmann P, Ferrari P. Central role of sodium in hypertension in diabetic
subjects[ J]. Diabetes Care,1991,14(3) :220-232.

[0 U S B o o R R A R g e SR I P RS R A B2
BT 1] O A HE J ,2018,39(5) :703-708.

Lytvyn Y, Bjornstad P, Udell JA, et al. Sodium glucose contransporter-2
inhibition in heart failure: potential mechanisms, clinical applications, and
summary of clinical trials[ J ]. Circulation,2017,136(17) ;1643-1658.

Inzucchi SE, Zinman B, Fitchett D, et al. How does empagliflozin reduce
cardiovascular mortality? Insights from a mediation analysis of the EMPA-REG
OUTCOME trial[ J]. Diabetes Care,2018,41(2) :356-363.

Baartscheer A, Schumacher CA, Wiist RC, et al. Empagliflozin decreases
myocardial cytoplasmic Na* through inhibition of the cardiac Na*/H*exchanger
in rats and rabbits[ J . Diabetologia,2017,60(3) :568-573.

Liu T, Takimoto E, Dimaano VL, et al. Inhibiting mitochondrial Na*/Ca%*
exchange prevents sudden death in a Guinea pig model of heart failure[ J]. Circ
Res,2014,115(1) ;44-54.

Bertero E,Prates Roma L, Ameri P, et al. Cardiac effects of SGLT2 inhibitors;
the sodium hypothesis[ J]. Cardiovasc Res,2018,114(1) :12-18.

Feldman-Billard S. Comment on Kaul. Mitigating cardiovascular risk in type 2

[22]

[23

[24]

[25]

[26

[27]

(28]

[29]

[31]

diabetes with antidiabetes drugs: a review of principal cardiovascular outcome
results of EMPA-REG OUTCOME, LEADER, and SUSTAIN-6 trials [ J].
Diabetes Care,2017,40(12) :el74.

ALTNSE , 2253, SGLT2 1) 37) JEL A% 51 e O 1 585 4 7 ) B WF 58 ——EMPA-
HEART Cardiolink 6 BF5EfRIVE[ 1], h EBEIRIF A& ,2019,27(7) :557-560.
Filippatos TD, Tsimihodimos V, Elisaf MS. Mechanisms of blood pressure

reduction with sodium-glucose co-transporter 2 (SGLT2) inhibitors[ J ]. Expert

Opin Pharmacother,2016,17(12) :1581-1583.

Maliha G, Townsend RR. SGLT2 inhibitors: their potential reduction in blood

pressure[ J].J Am Soc Hypertens,2015,9(1) :48-53.

Prasad M, Matteson EL, Herrmann J, et al. Uric acid is associated with

inflammation , coronary microvascular dysfunction,and adverse outcomes in post-

menopausal women[ J]. Hypertension,2017,69(2) :236-242.

Tanaka T, Milaneschi Y, Zhang Y, et al. A double blind placebo controlled

randomized trial of the effect of acute uric acid changes on inflammatory markers

in humans:a pilot study[ J]. PLoS One,2017,12(8) :e0181100.

Cheeseman C. Solute carrier family 2, member 9 and uric acid homeostasis[ J].

Curr Opin Nephrol Hypertens,2009,18(5) :428-432.

Ridderstrale M, Andersen KR, Zeller C, et al. Comparison of empagliflozin and

glimepiride as add-on to metformin in patients with type 2 diabetes:a 104-week

randomized , active-controlled , double-blind, phase 3 trial [ J ]. Lancet Diabetes

Endocrinol ,2014,2(9) :691-700.

Vallon V, Thomson SC. Targeting renal glucose reabsorption to treat

hyperglycaemia: the pleiotropic effects of SGLT2 inhibition [ J ]. Diabetologia,

2017,60(2) :215-225.

Matsutani D, Sakamoto M, Kayama Y, et al. Effect of canagliflozin on left

ventricular diastolic function in patients with type 2 diabetes [ J]. Cardiovasc

Diabetol 2018 ,17(1) :73.

BT, DIIEIRZYIRIT IR ], 0 HL SRR, 2019,38(5) :367-371.
JCAS B 39120200301



