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Analysis of serum 25-hydroxyvitamin D; levels and metabolic syndrome components in overweight / obese
children aged 6 ~ 14 years WANG Di, XU Fang, MAO Shujiong, et al. Department of Pediatrics, Affiliated Hangzhou
First People’s Hospital , Zhejiang University School of Medicine, Hangzhou 310006, China.

[Abstract] Objective To investigate the relationship between serum 25-hydroxyvitamin D; [25 (OH) D] level and
metabolic syndrome (MS) as well as its components in overweight/obese children aged 6 ~ 14 years. Methods A total of
204 cases of overweight/obese children aged 6 ~ 14 years were collected as obese group, 141 cases of normal weight in the
same period were collected as control group.The height, weight, waist circumference and blood pressure were measured.
The fasting blood glucose (FPG) , triglyceride (TG) ,high density lipoprotein cholesterol (HDL) , low density lipoprotein
cholesterol (LDL) and 25(OH)D; were detected in the peripheral blood.In addition, 126 cases of obese children were
further examined with glycosylated hemoglobin (HbAlc) , and the oral glucose tolerance test (OGTT) was performed to
calculate the area under the OGTT time—glucose curve (AUC).The differences of 25 (OH) D; levels between the two
groups were compared, and the relationship between the 25 (OH) Ds level and the metabolic parameters was analyzed.
Results The 25 (OH) D; in obese group was lower
than that in the control group (1=-3.19,P<0.05).The
serum 25 (OH) D; level was negatively related to the
age (r=—0.19, P<<0.05). After adjusting for sex and
age, the serum 25 (OH) D; level was negatively
correlated with BMI SDS, WHt and AUC (r=-0.16,
-0.14,-0.19, P<<0.05) , and positively correlated with

DOI:10.13558/j.cnki.issn1672-3686.2019.01.012
K AemH: Wi aE DL AER I mHE
(2015KYB283) , 4x 7 JLRF P 430 v 75 4T I 0 i A< A 5 4
(PEGRF-ZM-20171001)
YEH B0 : 310006 HIVTATH , WV K 2% B 2 B B I de
MATHE — N B LR R D7 B IBUN R 1G 1) s #i L
TEF 2 e s 5 — = B LR (TR



LRHEZIRRSHE 2019451 A %6 174% 1 ] Clinical Education of General Practice Jan.2019, Vol. 17, No. 1 <43 -

HDL (7=0.10, P<<0.05).After adjusting for sex, age and BMI SDS, there was a significant negative correlation between
25(0OH) D; level and AUC (r=-0.19, P<<0.05).Referred to the higher tertile 25 (OH) D; group, the risk of overweight/
obesity decreased from the lower tertile 25(OH)D; group to the middle tertile 25(OH)D; group (OR = 2.39,1.72,P<
0.05) ,as well as the risk of abnormal blood glucose (OR= 3.91,1.59,P<0.05) and the risk of MS(OR=4.95,2.62,1.00,P
<0.05). Conclusion The level of serum 25(OH)D; is negatively correlated with the degree of overweight/obesity. Low

vitamin D level is an independent risk factor for impaired glucose metabolism in the body.The risk of MS was significantly

higher in children with low vitamin D level, and the significance of comprehensive analysis of MS components was greater

than that of a single component.
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25(0H)Ds/ng/ml 18.80 = 6.39% 21.28+7.54

e HXTIE L, P<<0.05,

f % 1A DL, AR B 4 /Y9 BMI SDS, WHt, SBP,
FPG.TG .LDL 3 & F X} B840 , 1fif HDL.25(OH ) D /K

AR TR IR, 22 R A Ge it (e 43 =36.07
29.67.7.76.8.39.10.16.3.05.-8.61 . -3.19, P # <
0.05).

2.2 1M 25(0H) Dy K5 & i R S AR AR FE A i AH O
PR BT I 25 (OH) D, 7K SF- FAE % A7 78 BH i 13 41
% (r=-0.19,P<0.05) . % IEVEHI AR KRG,
1fiL 25 (OH ) D, 7K S F1 BMI SDS . WHt /775 W i 71 4H
X (r 53 3=-0.16 ,-0.14, P¥] <0.05) , 55 HDL {7-7£ 1
2 1E A 5 (7=0.10, P<<0.05) , 5 FPG ,SBP . DBP TG
ToH M o 7E 126 1832 3 — D R A AR R L
W IEE B AIAE S I £ 5, 25 (OH) Ds K A1 AUC 18
FEAE ] B R 56 (r==0.19, P<<0.05) , iZAH R 7E idE
— A 1E BMI SDS J5 547 7E (r=—0.19, P<<0.05) .

23 AR4EA R DK R A ZRAAE 45 455
(1) LY AGH R X PRURSE B L A L% 2

T2 AFHEAZR DACERAACHER G AR KA 250 ) LGRS XU B

- K=4r2Z—(n=128) =432 —(n=128) =02 —(n=89) »
1% ) OR 1% ) OR B %) OR

AR /T 86(67.18) 2.39 77(60.16) 1.72 41(46.07) 1 <0.05
FROPEIE 89(69.53) 1.90 84(65.63) 1.61 48(53.93) 1 >0.05
FPG=5.6 mmol /L. B{ 2 h

44(34.38) 3.91 23(17.97) 1.59 9(10.11) 1 <0.05

MLHH=7.8 mmol/L

IME=130/85 mmHg 13(10.16) 1.31 9( 7.03) 0.87 6( 6.74) 1 >0.05
HDL<1.03 mmo/L 18(14.06) 1.76 18(14.06) 1.88 6( 6.74) 1 >0.05
TG>1.47 mmol/L 25(19.53) 2.46 22(17.19) 2.06 7( 7.87) 1 >0.05
LR GE 25(37.31) 4.95 17(25.37) 2.62 4(11.76) 1 <0.05

E: DU EIIBRIE TARM iR

2 m 0L, LL25(OH) D KR =z —4H -l
S KR =02 —4l =z —dl kR
JIE Je B XU 38800 5 & A= FPG=5.6 mmol/L 5% J5 2 h
M KE=7.8 mmol/L {1 XU 32 Uk 5 £ AR I 55 5 1iF 114 XL
Iz 328
3 g

Yt R D JE—FIIRIARTELE A &R e —Fh 2 [
B2 FEALIRES A L e 3 MR &R R
BB PTAFE 2 07 R E A, 78R M I 4E A= ZE DK
SERHUAR TE # A BRI RERY SE IR B e B, E N Ab
AT R I LEELE A 25 D /KSR BMI & fpHSE,
JIES Jie 3 4 26 3R D KT s 1K T 7] 4F % B E 8 A
H e, SR, 4k R DK 5SS AR KAt
LR A A AL o3 e S RACHT AR 525 Z Al
FEAE— 32 SRk (B LB T /D AR B A S 58 AT 42

G52 BN R AEWS N SERSZ I, HORRIFSE 2
[ fEEGHR™, ARRFFR T LRIL6 ~ 14 % @ H/E
JrE s LA e IE F (R B L # , 1if 25 (OH) D 7K SF-BH i
FEIR(P<0.05) ,3X 5 Fu SR BFFE 45 R —2, A%
HIN R NE P L R Pk 22 55 A1 20 RS AR ol D 05
AZDRE I FFAME . (3 — T 1 AL R LG A B[]
K OPANE S DR AETE R R BRI R R D
— I 4R D EEEAELERR DT S0 e LA
5 B i, BN PR H 25 (OH) DIk /b 1, FE it
FFHR M R R, 1M 25 (OH) Dy /K - Bifi 5 )L 35 4F
W3 R AFFE I B T PR 5 (P<0.05) , X 55 Ke 55
(IBIFTE 45 SR AR AL, $5 PR I IR A rh ke 31 DG R A
JE LG HOR R AR BE MR L 4 E R DI L. o5
Ah R4 1 25(0H) D;7K V-5 FPG . AUC .SBP \HDL
TG HIFFAEA S HZ AR BMI SDS #r1E )5 , 1Y



LRHEZIRRSHE 2019451 A %6 174% 1 ] Clinical Education of General Practice Jan.2019, Vol. 17, No. 1 <45 -

AUC 5 25 (OH) D 7K - 14 B A AT R 38 BH 8. (P
<0.05) , IF52 T 442 D 7K V- % 2 LR £ 35
ZEHLI— DI FE R &K |, 5 Milagres %51 B 5%
SERKA AEIMLAS 7 T, HDLAE ARSI 2R S AE i 28
32— AESIEARRS S 125 (OH) DK AT 2
B i A 5 (P ) < 0.05) , 55 Ganji %1 Lee S5
WFFT 45— B, (A AEHE— 25 1E RE R I A ¢
PRI 2, #1278 25 (OH ) D, Al HDL A% 5 & 8 57 7 At
PRz b ARURIFSR R AR & BN R A1 25(OH ) D;
K Z [RIAEAEA DG , RHEBR SAEAS i it /b FEA
AP 5 P AR A Ry PR A G

R JE 5 AR 5 i P L IR AR 2L A5 U
o, X B R AR 25 A A Y AL O 4y, AR
W EE A AR SR O 0 R Bl Ik o R B AR S0
0 1L A e U R AR R B
25 (OH) Dy /K T i, 8 /00 b s LRI 28
TE Y KUK B @ T B8 (P<<0.05) , 5 Fu ZEPf BIF9T 25
T—2, o AT B T 4k A 2 D KSRl — g
JE b TN SR o i 1155005 1 g AU o ARLZEAR
WER G AR T 0 ACA = B 5 25 (0OH) Ds
IR A G R AL SR A BT I 3 R T
BN Gy R T AR LR A — A R
HEEAAEN: ., HatE NI R KZE R T
JUE T A A A 2 D 500 Rl A S QI 2R A E
HL— 24 0 56 F | [ e 55 AR 25 A AE B AL
HHEATERG 0 BT A58 28 00, A YRR 98 804D T 35X
D7 25 H o

ZE DR b L X 6 ~ 14 288 B /AR B AR L
() 1L 5 25 (OH) Ds 7K °F- 5 BMI SDS . WHt, AUC .
HDLFEZEA G, 1125 (OH) Dy /K 44K, L # HE
H/NERE s AR ZR A AR A XU B e (H
(AL 1 AN B o 3 A 2% il A ok R & L Y T
BB AL L B AT 1 900 552 36 0 6 UE 24 AE 28 D b 7 X B
TRAR I 25 B 1 B HL 21 43 04 2 UG A T e, 2
=TI . 34k, 125 (OH ) D /K F-3Z H
HE 2 ORI ) S5 A A K, A Ttk — 4
WFFEIE

S E 30k

1

10

Lee SH,Kim SM, Park HS, et al.Serum 25-hydroxyvita-
min D levels, obesity and the metabolic syndrome
among Korean children[J].Nutr Metab Cardiovasc Dis,
2013,23(8):785-791.
Fu J,Han L,Zhao Y,et al.Vitamin D levels are associat-
ed with metabolic syndrome in adolescents and young
adults: The BCAMS study[J]. Clin  Nutr, 2018. pii:
S0261-5614(18)32435-X.
o [ A [ T AR 2 . [l 20 LB 7 /A B O
AR R B bR vE[S]. AR IR AT 2% 3, 2004, 25
(2):97-102.
BRI KA B AR SR RiETT6 ~ 18 B LEH /M
PR A8 B 23 A RFAE . AR A IR 2%, 2004, 20
(6):506-509.
TR BE 2 2 LR 0 s N o MR st AR AR 27 i LR
AR SRS AR E ORI IR ). R AR LR R,
2012,50(6) : 420-422.
T RS R A AU 3~18 25 AR Rl A1 REE L
v B3 A AR b HG 3 B A AT 5. i e LR
7%i,2007,2(4) :245-252.
Wacker M, Holick MF.Vitamin D - effects on skeletal
and extraskeletal health and the need for supplementa-
tion [J].Nutrients,2013,5(1): 111-148.
Milagres LC, Rocha NP, Filgueiras MS, et al.Vitamin D
insufficiency / deficiency is associated with insulin resis-
tance in Brazilian children, regardless of body fat distri-
bution[J].Public Health Nutr,2017,20(16):2878-2886.
Ganji V,Zhang X,Shaikh N,et al.Serum 25-hydroxyvita-
min D concentrations are associated with prevalence of
metabolic syndrome and various cardiometabolic risk fac-
tors in US children and adolescents based on assay—ad-
justed serum 25-hydroxyvitamin D data from NHANES
2001-2006 [J].Am J Clin Nutr,2011,94(1): 225-233.
Reinehr T, de Sousa G, Alexy U, et al.Vitamin D status
and parathyroid hormone in obese children before and af-
ter weight loss[J].Eur J Endocrinol ,2007,157(2): 225-232.
Ke L, Mason RS, Baur LA, et al. Vitamin D levels in
childhood and adolescence and cardiovascular risk fac-
tors in a cohort of healthy Australian children[]].J Ste-
roid Biochem Mol Biol,2018,177(3):270-277.
(KR H 1 2018-08-04)
(ARt 2R



