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Effect of vitamin D supplementation on degree of coronary artery disease

ZHOU Xiao-Li' , WANG Yi-chun’, SHI Hui*
1. Department of Endocrine, Cardiovascular and Cerebrovascular Hospital of General Hospital of Ningxia Medical University,
Yinchuan 750000, Ningxia, China
2. Department of Endocrine, General Hospital of Ningxia Medical University, Yinchuan 750000, Ningxia, China
3. Department of Radiological, Cardiovascular and Cerebrovascular Hospital of General Hospital of Ningxia Medical University,
Yinchuan 750000, Ningxia, China

[ Abstract] Objective: To investigate the effect of vitamin D intervention on the Gensini score of coronary arteries in
coronary heart disease (CHD) patients and their correlation. Methods: The data of 109 patients underwent coronary artery CT
examine were prospective studied. The patients were divided into the control group and the intervention group. Patients in two
groups were treated with secondary prevention of CHD. The intervention group was treated with vitamin D calcium tablets
orally and vitamin D2 intramuscularly. The changes in clinical indexes and Gensini score of coronary arteries before and after
treatment in the two groups were observed. The correlations between clinical indexes, vitamin D and Gensini score of coronary
arteries were analyzed. Results;: In experimental group, the levels of triacylglycerol (TG), total cholesterol (TC), low-density
lipoprotein cholesterol (LLDL-C), serum phosphorus, erythrocyte sedimentation rate (ESR), high-sensitivity C-reactive protein
(hs-CRP) , and Gensini score after treatment were all lower than before treatment (P<C0. 05), while the levels of high-density
lipoprotein cholesterol (HDL-C), serum calcium, 25(OH)D were higher after treatment than before treatment (P<C0. 05).
The differences of TC, LDL-C, Ca, 25(OH)D, ESR, hs-CRP, and Gensini score in the control group before and after
treatment were higher than those in the experimental group (P<C0. 05). Pearson correlation analysis results showed that there
were significant correlations between taking vitamin D supplements or not, age, LDL-C, HDL-C, TC, fasting plasma glucose
(FPG), glycated hemoglobin (HbA,.), hs-CRP, 25(OH)D, and Gensini score. The correlation coefficients were —0. 519,
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0. 357,0.725,—0. 632,0. 419, 0. 290,0. 327,0. 599, and — 0. 478, respectively. The multivariate linear correlation analysis

results showed that the increases of LDL-C and hs-CRP were risk factors of CHD (Gensini score increased) , and taking vitamin

D supplements, and the levels of HDL-C and 25 (OH) D were protecting factors of CHD (Gensini score decreased).

Conclusions: 25(OH)D is negatively correlated with Gensini score of coronary arteries and increasing the level of 25(OH)D

may alleviate the severity of CHD.
[ Key Words |

25 e 3% D25 (OHD D23 ARZEAE R
D Ky fE AR . 25 (OHD D = 78 4 {H 5B
i AR e AR R 44 R D BRZS 5 R
AN b5 I MR AU R T R, BER R
W T B AW gt 2 . 2 BUU 25 S AL L 3l ki 4
FRUHT I PR 3R AN I B R BRARIIE S22 . ORI 1Y
WFFEUERT 2 A 2K D SR 3l Kot e B A P O
GeboLoi ) 19 2 b A AL A 4 DDA O » HLHRF 5556
IRBIRIRAE DA

AFFELE L 53 25 (OFD D FEAR A 85 15
RBFFEXS G AL T o - R Y L 0L
AN FEAEAE 2 D A AR Bl o A8 R AR A L
— B ERYEER D 5 ORI CR .

1 ZREIE

L1 —#50H 87 2 R R BB O i
A BE Be O Rk 2 17 R s Bk CT, & 3F 25
(OHDD FEAK A 70095 B & 109 B, Hodp, B4 59
W Ak 50 6], AR 30~70 %, -3 (52. 0449. 68)
% . BRI 3 L, 106 5182 43 XF
HEZH (48 D AT T4 (58 i) . Frf R 45 T kb
o3 G - BT R DCARAZ Y 0. 1 g. 1 IR/ ds BTHEAK
fhiTH5 5 20 mg, BEEERT AR, X REZH 3 - A1 H
JEHEST, A5 H 2 /Ne s T A AE X FR AL B mt |, 45 T
4k D AG5IEE R 0. 75 (1 I/ HIR BRG 4= 28 D2
S 10 mg (1 /D LR ES . & 3 A H BV,
fe SR E AR 7, [ 4 25 (OHD D KL 4% 7k
o TR BRI 3 DA JE R A 1R
LEET B & T 12 A A 5% R k1T
G307

L2 #Hretrfe (D HZmgEER DK
258 (2) & @M B (3D B IF IR B
B AR VIBRA S o BRI L HUR 5 L B b e s
S5 M R W T B AR B 5 (4D St AR Bl ik A A
BITH

1.3 WLEFEAF WO AGEXT G T ) L AR AR
8% (body mass index, BMD) , ¥ i « /5 IR0 52 »

25(OH)D; coronary heart disease; Gensini score

G L & R S g A

BEEET 8 h 5 K HIE RIS JE R bk R
FHPGT 12400 4> [ 3l fo38 A2 45643 B AR LA
T H . 2515 I (fasting blood glucose, FBG) . =
Bt H i (triglyceride, TG)., & JH fi ( total
cholesterol, TC) /K% & Jg 2 4 JH [E % (low-density
lipoprotein cholesterol, LDL-C) . & &% 8 HE [ 0
[# % (high-density lipoprotein cholesterol, HDL-
O, JR B2 Curic acid, UA) | 5. B . #d M #5 B2 i
(alkaline phosphatase, ALP). ¥ 41k If. 2L & [
(glycosylated hemoglobin, HbA . ) . %% 7% P4 F IR
2 I 2% (immunoreactive parathyroid hormone,
iPTHD . 21 40 ifd T B R (erythrocyte sedimentation
rate, ESR) | # fif C [z i & [ Chypersensitive C-
reactive protein, hssCRP), 3} A AU2700 4 H 3}
AL A3 BT CH A OLYMPUS) #E47 25 (OH) D
iRl
L4 BRI CT #E  HELHFEV]F Somatom
Sensation 64 HEMRHE CT, M4 35 .0 A U2 Br #l
R EE AR B0 ok i A P 5 5% 43 B v A o Xof g 5
MR AR B AT 8 PP s RAE <2500 1 4,
25%~49% 0 2 43,50 %~T4 % 4 43,75 %~89%
J7 8 43.90%~99% H 16 4%, 100% Ky 32 4y, Al
5 B AR 2l DKV 7 R A% Gensini FRifE: A2 T8
AR X5, 05 ZE R R L I By X 2. 5. B X 1. 5.3
BeX 1. 05 X% /3 Dy X 1. 0.Dy X0, 55 22 [ iié 33
Bex2. 5 i X 1. 0 Jim [ S XL 0L Je 52 <0, 55
A e IR B s AR AR 4 3k L LG RS B S XL 0,
e A9) RB A S AR 20 Ik s 28 R 1) B B R SR 4 53 3K
B2,
L5 #itsgasm SR SPSS 21 #1512
O3HT. BRSSPI REFOR DL x s FOR A A FEER
FH ¢ K5, THECERLER T o KSR R AT HL A el AR B
i A2 AR BE 5 A I R 8 AR B R O 1k R T
Pearson AHIC/:H7» X Hovh 22 S5 A G820 B U 48
PRk AT 2 &R 4k B H 40 B A 38 7K HE (o) 2
0.05,



62 Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 1

G REESY: 202042 H 852748 545 11

2.1 —fRFA SR GR DR L P
AR BMIL LS PR A2 9 258 o ML 5 42 9 3%
WA 0 22 S o] e

2.2 BugAEJE AR R (R 2)

R X B BB YT S TCL LDL-C W] & B,
HDL-C 7+ &, @R s ik Gensini #F5F# K. £ 7 H
GiteF B X (P<<0.05), T4 REIRITE TG,
TC,LDL-C, #. ESR, hs-CRP Fl5&4k 5k Gensini
PRSP AR HDL-CL 5,25 (OHD D Jh i . 22 5334
HG i X (P<<0.05),

x1 FHABE—RENTL

w o H Xt BEAL (N = 48) THAL(N=58) v/t P{H
B /2o 23/25 33/25 0. 850 0. 435
ey 52.22+9.11 54.98 +10. 57 - 1.262 0. 208
BMI/ (kg » m~2) 25.09+2. 18 24,89+2, 37 0. 201 0.811
SBP p/mmHg 132.95 £ 18. 43 135.23 £ 17. 39 -3.776 0. 092
DBP p/mmHg 81,22+ 10. 66 80. 01+ 11.92 0. 330 0. 742
DM/ f) 26/22 30/28 0. 063 0. 847
HBP(L/4) 24/24 25/33 0.503 0. 558
WA TS/ 22/26 24/34 0.212 0. 696
BMI.: 4[5 45 %4 s SBP : e 4 He s DBP - &7 3 He s DM PR s HBP < i3 13
F2 BHEBEEBITHIREELIBRMNITIL
X HRZH (N = 48) FHL(N=58)
mH

TRYTHT BIrIE P1{H TRITHT BIT R P1{H
BMI/ (kg » m~2) 25.09+2.18 26.11+2.21 0. 629 24.89+2, 37 25.01+2.82 0. 590
FPG ¢p/(mmol » L™1) 5.79£2.21 6.08%1.99 0. 097 5.91+1.89 5.99 2. 08 0. 105
TG cg/(mmol « L 1) 2.37+0.37 2.16£0.59 0. 062 2.32£0.49 1.8240. 42 0. 043
TC ¢p/(mmol « L™1) 3.93+1.62 3.01£1.39 0.015 4.09%1.92 2.51+2.03 0. 009
HDL-C ¢/ (mmol « L=1) 0.97+0.25 1.03%0.39 0. 029 0.89 %0, 32 1.09+0.23 0.037
LDL-C ¢p/(mmol « L.=1) 3.07£1.09 2.61%0.99 0. 032 3.12£1.03 2.41+0.89 0. 021
UA cg/(pumol « L™1) 347.26 £ 81. 30 299.02+£74.14  0.092  339.09+82.72 301. 39 + 80. 27 0. 120
& ¢/ (mmol « L™1) 2.08£0.29 2.11£0.30 0. 057 2.05%0.31 2.13+0.25 0. 021
W e/ (mmol « L=1) 1.01£0.16 0.99 % 0. 21 0. 059 1.02£0.23 0.97 0. 31 0.033
ALP z5/(U+ L1 55.87 % 10. 98 57.30+14.32  0.098 52,23+ 11.77 55.24 % 16. 79 0. 052
HbA./ % 6.01£1.19 6.03%1.23 0. 072 6.05% 1,21 6.02+1.03 0. 067
25(OH)D pp/(ng * mL~1) 10,99 + 5, 87 14.58 +5.17 0. 086 10. 84+ 6. 93 49,38+ 10. 82 0. 000
iPTH pp/(pg * mL™1) 8.71£1.58 9.82£2.85 0.172 7.99+1.89 9.92+2, (09 0.051
ESR v/(mm =+ h™1) 11,92+ 3. 98 10.32%3. 21 0. 057 12,09 + 4, 27 9.21+3.09 0. 032
hs-CRP pp/(mg + L™1) 9.93 £ 4,37 8.52+3.98 0. 072 10. 01 £5. 31 7.05+2.98 0. 039
Gensini $F43 /41 46.79+10. 38 40.58%9. 56 0. 021 47.98£8.59 34,18+ 10. 99 0. 010

BMI: AR B4 FPG.: 23 MMM ; TG =@t s TC: MAEREE: LDL-C. IR BE i 3 1 fH [5#%; HDL-C.

e 2 LR 8 BRI s UA: JRIR 5

ALP B PERERRHG ; HbA LI & 1 25(OH)D:25(OH) 4iA: 2 D; iPTH . 4 s Pk R 2 IR i 2 ESR: T4 B ik %; hs-CRP. #if C

SN H

2.3 BEIARE TG AR 45RGR 3)
B W4 TC.LDL-C, 45,25 (OH) D, ESR, hs-
CRP [k 3lk Gensini PE43AY7 15 1) 25 (6 B
KTXIEA, 2R A G5 L (P<<0.05), M4
fi] BMI, FPG, TG, HDL-C, UA. #§. ALP. HbA,. .
iPTH VRITRIE M ZEEER LG X

2.4 K3k Gensini #F 5 ’%:Xl]*[;]i%aﬁfé’]#af
# Pearson 5/ HT R b FEEAE R D 546 (41
1) AER . LDL-C, HDL-C, TC,FPG, HbA,. .hs-CRP,

25(OMDD /K- 55 R ik Gensini P73 B W AH ¢ &
B (r {8 43 5 2 — 0. 519, 0. 357, 0. 725, —0. 632,
0. 419.0. 290.,0. 327,0. 599, —0. 478 (P<C0. 05) ; BMI,
TG.UA. 5 # . ALP.iIPTH.ESR 55k sh ik Gensini
WO WA R, bR A SC T8 AR 5 e AR Bl ik
Gensini PEoME T Z R Z LM R0 450 (R D
7 : LDL-C. hs-CRP F} & & 5k 38 Bk Gensini 34334
fak R b EdisE R D 2 HDL-C i 4% D
KT TR B K Gensini FE3M80/ MR R 2%



hERES: 202042 H #5278 511

Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 1 63

®3 MAREREAKEREGTEIEEERNEL

o H XFHRZH (N = 48) T4 (N =58) L8 P
BMI/ (kg » m~2) -1.01£0.62 -1.12£0.08 -3.092 0. 052
FPG ¢/ (mmol « L™1) 1.03%0.12 1.1240.09 -2.995 0. 067
TG cp/(mmol « L.=1) -0.21£0.01 -0.23£0.02 -1.672 0.125
TC ¢g/(mmol »« L™1) -0.52+0.03 —-0.63£0.05 — 4,825 0. 042
HDL-C ¢p/(mmol « L™1) 0.11£0.01 0.12£0.02 -2.769 0. 073
LDL-C ¢p/(mmol « L.71) -0.62%0.12 —0.81%0.09 —6.900 0. 039
UA ¢/ (pmol « L™1) -39.31%6.01 —44.89+8.39 -2.031 0. 081
5 ¢/ (mmol « L=1) 0.05£0. 02 0.11£0.01 -5.018 0. 039
f# cp/(mmol « L™1) 0.04+0.01 0. 06+ 0. 01 -2.991 0. 058
ALP zp/(U+ L") 5.13+£1.75 4,72+1.21 - 1.909 0. 061
HbA./ % 0.37+0.13 0.38+0.21 -0.893 0.123
25(0H)D p/(ng » mL™1) 5.29+2.09 28.10+9, 42 -10.703 0. 000
iPTH pi/(pg * mL~") -2.89%1.09 -2.92+1.19 —2.489 0. 095
ESR v/(mm -« h™1) —-2.07+0.05 —4.58%0.12 -5.681 0. 032
hs-CRP p/(mg + L™1) - 1.29%0.53 —-3.72%0.91 ~7.488 0.012
Gensini #£43/43 —-7.38%2.50 -10.61%£2.92 -8.523 0. 010

BMI. {& 48 % FPG. 25 J8 [0 s TG —BEH il TC. SRR ; LDL-C. RS A e & [ 0 e ; HDL-C. 15 % IS E B IRE AL ; UA. JRER;
ALP G MEBERR G ; HbA AL ML (5 25(OHD: 25O 4EAE K D; iPTH. Gy St HUIR 7 IR s ESR: LD ANMITTFE 2 ; hs-CRP:

i C RN K
F 4 BB Gensini T4 5 & WRIEFRM L IEE A5 17
S B1H P{H
Faxcl =0.419 0. 032
SRS 1.992 0.167
LDL-C 0. 587 0. 034
HDL-C -0.108 0. 029
TC 0. 683 0. 065
FPG 2. 497 0.263
HbA. 3.019 0. 301
hs-CRP 0. 881 0. 041
25(OH)D —0.520 0. 038
LDL-C. K% 3 Ji5 2 (1 M0 [ 5 s HDL-C. 5 %5 )% B8 2% 11 JIH i e 5
TC. G ; FPG: 78 JZ 00 ; HbA - ¥ £ 8 25 hs-CRP: j#

H C W EH;: 25(OH)D:25(OH) 4% D

3 it i

HeER DIERN—FIF A S RM R, FHS 51
RGBS | LA G 55 L 3 A R X A R AL A
R BERA . GER D S 5 2Rl r 345 . 45
b e RAEDIRE IR FE L AT AR 2 g R
MR . 25(OH) D MR SN E 1l 4E 4= & D
) E BNy, v R M4 B i R DORAS. AR,
25(OH) D SR ZE A AE L 60095 1) 5% R Ok ik sz
FIEM, iR D AL S 0 2O L
FEEVIARSETS X HEAEN X} 310 ] BB 3 R4 7 5k
AR BN kIS 52 & . 25 COHD D B = J2 564k 3 ko 725
TE B FE R B 25 7K AT et fR 3 ik A 45 i
#H, HrbgEE R D& E A R T 500 B E T
Jei B fie 45 B ek 0o 1) & A B R A B . AS B

FEAA 106 il 5600 28 X e dE AT 437

ARG % R AR e TCLLDL-C Bl
A%, HDL-C FF &, 56k 2l Bk Gensini 3 43 B 1%
(P<<0.05),{H ESR.hs-CRP TCH] .25 {k, %45
FIRES T ARl 0o 8 — R BB 2 9 A o0, i 7
TR E AR AEAE R D T AL B IR
Jg TG.TC.LDL-C, %k 3l ik Gensini 743358
K FIEYTET. A ESR. hs-CRP B 5 R& 1%, 3% 7] g
YA Z D AT A B 14 43005 o [R) B 4 o) 26 1
SRR RV S SE N (E B2 o5 < DI G DTN (1K 2R (RS
P12 75 38 3 ek 5 AR RE Ny S IR DA K Ao R 4% A
PRSI i T R

AR D s e o A2 FE B2 AT RS LT AL
AR (D AR DR —FhHo A6, 8 5 BOs
MEK/ERK-Sirt-1 i, fiff P 5z 6232 2o 4840 2 55 19 48
G (O et R D 50 4 b 52 g
A A0 43 W A0 Y -1 R R BE A
S AR 5 M SR, DT A A 3 Ik ks A A Ak 1) B
BT (O YRR Dz SR MR RS
F oA SR 5 D RESZ A0 1 AT B R
S 21 [ A R 45 (RAAS) S 3088 PRI « 25 100 R »
NG I EE 5 114 2 9 AU 2, ARBF 9 2 B, 5
X RRZHAH LG T B EIRIT AT G A R D 26 W
B, 28 E 48 F% ESR. hs-CRP J TC.LDL-C
ZEEIR.

Munoz-Aguirre 221 58 5o %F BB PG BF A BERE &
AR D IRARMNIEAG LI, SR D HfER S



64 Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 1

G REESY: 202042 H 852748 545 11

AN KU T A 56 . ASHIFSE Pearson A& 43
7R AR LDL-C, TC,FPG.HbA,. .hs-CRP 5%
RNk Gensini PE43IEAHSE , 1 50 41 O A5 #b 7248 4E
% D). HDL-C. f1 4 4= & D /KF 5 5 Ik 8h fik
Gensini TE4> 4 56 (P<<0. 05) ; Hth LDL-C, hs-
CRP Fh &5 2 564k 3 ik Gensini 343 34 1 1) & i B
# HDL-C A2 D /K- T 5 2 H /N O3 1
H &, S8 A

ZE TR ARG L L VE 4EAE R D KRS
SEER S k™ EE AR B R 6L B A R D KR ek
S 98 0o B SRR Bh o AR i e B R . PR, X
Forb Lo A 5 55 N B T 4w i i T 4k A R D K
S EE R RE AR SR IBURE o7 5 e o o S0 e R
TG . AT A R AL T A HT T I R A5G 1
1A BE W £ b o 48 2 28 D 3 o o] o 30 265 4035 1l
PN B2 T RE « 2 I 53 10 A A8 o FLAEAS B A i IR
RAEEERZ . KA FHINRAEA G, I 58 40 3
Rl SE R IR AT .

225 3k

C1] B 5k fh, skeR3e, & bt X ILE4EA R D
EFROE B G R 1 & R LT AR AT W 2R 35
2010, 31(1). 34-38.

[2] LIAN Z, LI SF, CUI Y X, et al. Association between

risk  of
coronary artery disease: a meta-analysis [ J | . Biosci Rep,
2019, 39(11). pii: BSR20192721.

[3] PAN Z, WANG R, LI LI, et al

significant asymptomatic carotid artery stenosis and severity

polymorphisms in interleukin-18 promoter and

Correlation between

of peripheral arterial occlusive disease in the lower limb: a
retrospective study on 200 patients[J]. BMC Neurol, 2019,
19(1): 259.

[4] ¥ %Sk HEs.% 4295 0cngEd% DTS
IR IR OCHELT . I RIS 2, 2017, 24 (3) : 427-432,

[5] GRUNWALD T, FADIA S, BERNSTEIN B, et al. Vitamin
D supplementation, the metabolic syndrome and oxidative
stress in obese children[]]. J Pediatr Endocrinol Metab,
2017,30(4) :383-388.

[6] AL-DABHANI K, TSILIDIS K K, MURPHY N. et al.
Prevalence of vitamin D deficiency and association with
metabolic syndrome in a Qatari population[ ] ]. Nutr Diabetes,
2017,7(4) :e263.

[7] MOHAMMAD A M, SHAMMO N A, JASEM ] A.
Vitamin D status in acute myocardial infarction: a case-
control study[ J]. Cardiovasc Endocrinol Metab, 2018,7(4);
93-96.

[8] TALARI HR, NAJAFI V, RAYGAN F, et al. Long-term
vitamin D and high-dose n-3 fatty acids’ supplementation

improve markers of cardiometabolic risk in type 2 diabetic

[9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

patients with CHD[J]. Br J Nutr, 2019,122(4):423-430.
XIWehE, @ik, A, S M 25 B4 E D3 5
ARk 8 AR D HEWFFE LT . v [ B2 i i s Ze 2, 2016, 39
(12). 1084-1087.

WRBER , 36, I . B a7 HA T S BT A T X R R R L
I O JURE B A8 5 1 3 3997 8 L . vl i R 2 B2 e s
2013,29(2):126-128.

AP T 78 <2 I QUSRS s A (LRA N o i PRI N ST big
el 0 9T Rk LD A 2 AR A JR A, 2013, 33 (23):
5791-5792.

DHAS Y, BANERJEE J, DAMLE G, et al. Serum 25(OH)
D concentration and its association with inflammation and
oxidative stress in the middle-aged Indian healthy and diabetic
subjects[ J]. Steroids, 2019, 154:108532.

GARBOSSA S G, FOLLI F. Vitamin D. sub-inflammation
and insulin resistance. A window on a potential role for the
interaction between bone and glucose metabolism[J]. Rev
Endocr Metab Disord, 2017,18(2) :243-258.

POLIDORO L, PROPERZI G, MARAMPON F, et al
Vitamin D endothelial  cells
H, O, oxidant through the Mek/Erk-Sirtl axis
activation[ J ]. J Cardiovasc Transl Res, 2013, 6 (2);
221-231.

LEIG S, ZHANG C, CHENG B H., et al. Mechanisms of

protects  human from

injury

action of vitamin D as supplemental therapy for pneumocystis
pneumonia [ J J. Antimicrob Agents Chemother, 2017, 61
(10). pii: e01226-17.

DI LIBERTO D, SCAZZONE C, LA ROCCA G, et al
Vitamin D increases the production of 1L.-10 by regulatory T
cells in patients with systemic sclerosis [ J J. Clin Exp
Rheumatol, 2019, 37 Suppl 119(4).76-81.
VANHERWEGEN A S, GYSEMANS C, MATHIEU C.
regulation of immune function by vitamin D and its use in
diseases of immunity[J]. Endocrinol Metab Clin North Am,
2017,46(4):1061-1094.

HOSEINI R, DAMIRCHI A, BABAEI P. Vitamin D
increases PPARY expression and promotes beneficial effects
of physical activity in metabolic syndrome [ ]J]. Nutrition,
2017,36:54-59.

WANG L. WANG H, WEN H. et al. Relationship between
HOMA-IR and serum vitamin D in Chinese children and
adolescents[ J ]. J Pediatr Endocrinol Metab, 2016, 29 (7).
7T7-781.

VITEZOVA A, ZILLIKENS M C, VAN HERPT T T, et
al. Vitamin D status and metabolic syndrome in the elderly:
the Rotterdam Study[]]. Eur J Endocrinol, 2015, 172 (3):
327-335.

MUNOZ-AGUIRRE P, DENOVA-GUTIERREZ E,
FLORES M, et al. High vitamin D consumption is inversely
associated with cardiovascular disease risk in an Urban
PLoS 2016, 11

population [ ] . One,

(11): €0166869.

Mexican

(A 4IE] RS



