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[Abstract] Objective To explore the relationship between the vitamin D levels and lipid
metabolism during second trimester. Methods A total of 1 875 pregnant women who were in the
second trimester and had antenatal care in 3 hospitals in Hefei of Anhui province from March 2015 to
February 2018 were included. Baseline questionnaire survey was performed, and fasting venous blood
samples were collected from the pregnant women to detect serum 25(OH)D, cholesterol (TC),
triglyceride (TG), high-density lipoprotein (HDL-C) and low-density lipoprotein (LDL-C) levels.
Cubic non-linear model and linear regression model were used to analyze the linear relationship
between vitamin D levels and lipid metabolism indicators in the second trimester. Results The
vitamin D deficiency rate was 75.3% (1 412/1 875) in the pregnant women. The mean levels of lipid
metabolism indicators TC, TG, HDL-C and LDL-C were (233.22+38.87), (226.24 =83.88), (79.04 =
12.77), and (109.54 £ 25.95) mg/dl respectively. Multivariate linear regression model results showed,
compared with Q5 of the 25(OH)D, the TC and TG levels of Q1-Q4 groups significantly increased,
and the LDL-C of Q1 and Q2 groups significantly increased. The highest difference between TC, TG
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and LDL-C was observed in Q1 group. (TC: B=16.88, 95%CI: 10.50-23.26; TG: B=34.92, 95%CI:
21.32-48.53; LDL-C: B =9.06, 95% CI: 4.77-13.35). No significant differences in HDL-C level
among the 5 groups were observed. When stratified with vitamin D deficiency the results showed that,
when 25(OH)D was <50 nmol/L, TC, TG and LDL-C levels decreased by 3.53 (95%CI: 1.30-5.75),
7.42 (95%CI: 2.41 to 12.44) and 2.08 mg/dl (95%CI: 0.60-3.57) along with a 10 nmol/L increase of
25(0OH)D, the difference was statistically significant, and when 25(OH)D was =50 nmol/L, no
significant correlation was found between 25(OH)D level and TC, TG and LDL-C levels. No
significant relationship between 25(OH)D level and HDL-C level was observed regardless of vitamin
D deficiency. Conclusions There was a nonlinear relationship between vitamin D levels and lipid
metabolism indicators in the second trimester. There was a significant negative correlation between
25(OH)D level and lipid metabolism indicators only in the deficiency of vitamin D.
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Fund programs: National Natural Science Foundation of China (81872631, 81472991); Key
Projects of Excellent Young Talents Fund in Universities of Anhui Province (gxyqZD2018025); Public
Welfare Technology Application Linkage Fund of Anhui Provincial Science and Technology
Department (2017H141); Applied Medicine Research Project of Hefei Municipal Health Planning

Commission (hwk2018zd002); National College Student Innovation Training Program (201710366029)

DOI:10.3760/cma.j.issn.0254-6450.2019.07.016

ML AR L ) TG RN (BRI WEAR | 18T |
LA ) Y AR, BRI 50 I A PORS RIR
AR 2 AR SEE UIAR OG0 BRIGIE RT3 sh A
SRR NE AN JEE X D=

A S ) T REAF AEAR S, JF vl AEiE i e L8 4
Wy AR R B Y KU 7 o B SCHIFSEIE
i 22k H—BRE, B BRI 4E 4 R D 5 R10
PEORHR PG5 IR T A2 A, 4R DY
AW RN T RE R A AR Ze R R (HERTE T 5T
AR S R D SRR AR R o AT
FER A HE T RE SR HE BB, 75 R AL A I F) S il
A2 AR 2R D KPS RIS b ] A9 2k
TR F D BT P 5 R AR AR

M&REFE

1 BFFE X4 1 20154F 3 H 2018 4F- 2 H %8
BENET 3 K ERE RS 6 2054 18 ~ 45 i %5 |
2213 ~ 28 Ji KB ATE A BT A 4210, AT R 45
WA I B S R L, BE DT 010, HERR M E AT
PRI KA GO TIREAS 4 T B 3T 000 L 4T 0 0 v . e
&) P EDRESE HRIRTRE R 2Tk A
TAG B AEGE 2RI DT RORAN e R DL R R V520 3
AFA IG5 179 N IHBEBLIEZER 2 000 A
VERATH TR RN G, HEBR A AT 1 048 brAs I 25
SAR TR T BRI 125 (I BEAS , AR WP 5T e 2L gl A
SITREAR A 1 875 Ao A A B s R & 45,
W98 07 S0 LR E R R AR Y R R TR R D 43
(5 :2015002) .

2. P T 2RO T2 13 ~ 28 JEAE AR 12 1t
AT PR SR DG T [l A s, A AT

iR, A SRR 04T 22 N T 2FRAE 2 A fe
FREARDE AT T N E R . T2 T 7:00 ~
9:00%5 JE KM (ZEE 8 ~ 12 h), l B4 A B RAEZT
FEIK I S ml, & T 4 COKFVR L, YRz 2 AN
e 5 A R H A= . L3 000 r/min %%
PRS0 5 min, W HC_E 2 I3 T EP 45 HH-80 CIAAT
RIS

3. WF5EAE DS :

(D) ZAFE S N 22 <l 5 M A IR A5
o NOGETT 246 bR BRI AR SRR T I
AR ZEE T SR 2T AR

(2) 22 A g B A0 - fr A2 RS 2P HTA E B
N2 B v AL 38 BMI I35 3 ik R (mean
arterial pressure, MAP) = (SBP-+2 X DBP)/3"*, 211
PRI R A L RSN IR T 3RS

(3) AR 3 7 =0 A 45 3 340 H B =10 min
PRI 138 B A R AR B A B ], 30 1 G K o At
RURETEOLOKSE A G 5 A R B A
) LR A= 25 D AT Al AR A S O

(4)25 (OH) D i - { FH Ak 2% K& o fe 2%
(DiaSorin 2% 7 M) A 7% 25 (OH) D ¥k i, HoA:
IS R 10 ~ 375 nmol/L, R A 7 10 nmol/L.,
i 5[5 N o3 b2 25 I Ebm i >  4EAE R D k=
25(OH)D #¢ )& <50 nmol/L , dEHE= 4y 25(OH) D #¢
J# =50 nmol/L.

(5) i Ati5H4E b5 . #0 TC . TG .HDL-C #1 LDL-
C, fi H CoD-PAP £ 6 ll TC . GpO-PAP 7 41l TG,
HDL-C 1l LDL-C ¥R I L0 i A

4. 52314347 - {di ] EpiData 3.1 %% {4 #F 47 50 4
XURA, SPSS 20.0 AT Ge it #r . RT3



FAETA TR F 2R 2019477 1 5540 555 78] Chin J Epidemiol, July 2019, Vol.40,No.7 . 817 -

X 25 (OH)D /K43 41 (Q1 ~ Q5) , FRIR K 7 241
MR FA S PE AT L85 5 40 A) 2 R E AR, 7 ok
TRZ4HER (P<0.05) . RHZ R mIHRA, 55
¥r25(OH)D T4 4H1A] 25(OH) D 7K F- 5 IRt i5
PR B 2R AR b R B K2 45 21 5 0 BE AL TR] A 250, 0
ZEHIEAT Cubic EL MR A DgEAERD ZER
=32, 3647 25(OH) D K F- 5 B Gl bR ia] 1 28
P15

& R

1 ZP I ARRAE 5 2 24 2 D A5 BEHL L
()1 875 &4 2810 584K 5 179 4 2 E— AR HETE bR
KA R DA iSRGt =8 L fn A
ANBERBE . AT, 22 (28.7£4.3) %7,
59.4% HA W UL B SCARRREE &7 1 072 A
(57.2%) 3% 1 JEAR 336 35 <3 YR AR sl 8] =4 h/d
B FC A5 59 h 64.3% 1 72.2% . 32.9%H) 24T 1
IR 44 % DA I (=37k),25(OH) D 121 N
(40.20£16.68 )nmol/L , 4= E D = K 75.3%.

A R IG 45 5 B, 25 (OH) D /K IR 1
ZE1E, 45 BMIUFT MAP RIS, AL3h 42 4T B )8R )

TGl <3 WK EER AL ST ] >4 h G 1 A MAERA
Y= R D AT I DL R DA PG A BH A3 1) B
LR, B B A A =3 IR R FE R AL B
s, =SB A g E L (R,

2. 11 25(OH) D H.43 i 41 B AR AC S Lt i 2
K243 : 424 TC .\ TG \HDL-C 1 LDL-C {8 53 51l &
(233.22+38.87) .(226.24 +83.88) . (79.04 = 12.77)
F1(109.54 +25.95)mg/dl, PHHFEZ2 1402 N 12448
b (AT 7 2RISR ML 2R ) AR (42T BMI A
MAP) Fl4E 16 7 20 (4K J7 32 2l | Ak 55 s (i) pg K
PHA % A0 A A R D Fre s 2 ) J5
25(OH)D FAr A R REAC e bR s S WL 1. DA
25(OH)D i Q5 4 X i, Q1 ~ Q4 41 TC. TG ¥
BETE, QL MQ2 41 LDL-C B 3 7h i , 7 Q1 4.
WZEE| TC .\ TG M LDL-C i fie i 22/ (TC:=16.88,
95%CI:10.50 ~ 23.26; TG :8=34.92,95%CI:21.32 ~
48.53;LDL-C:8=9.06,95%CI:4.77 ~13.35) . KM
FZ3) 5 20 [5) HDL-C 9 & 25 22 5% . i Cubic £ AU
AR LS L 25(OH) D T4 4] TC(r=0.95,
P<0.001) . TG (¥*=0.97, P<<0.001) . LDL-C (=
0.97,P<<0.001) & g F ALk ¢ & , HDL-C JG i %

&1 Zrpi 25(0H)D T LA )RR AZ i LA

ZEYEAE Zprfiil] 25(OH)D FAM 434 %ﬁ\ﬂﬁ@ﬁ
Q1(n=378) Q2(n=381) Q3(n=366) Q4(n=375) Q5(n=375) PIH
25(OH)D ¥ (nmol/L)
x*ts 20.75+3.91 30.26+2.35 37.55+2.05 46.61+3.56 66.07+12.38
T 10.00 ~ 25.75 25.76 ~ 34.00 34.02 ~ 41.01 41.25~53.25 53.27 ~ 114.00
YNBSS
(Y xts) 28.8+4.2 28.7+4.3 28.6+4.3 28.3+4.2 28.9+4.4 0.446
KL (%) 231(61.1) 229(60.1) 209(57.1) 225(60.0) 220(59.7) 0.531
A A <4 000 75(%) 291(77.0) 287(75.3) 292(79.8) 311(82.9) 299(79.7) 0.111
LB ZE 147 (%) 301(79.6) 286(75.1) 259(70.8) 256(68.3) 272(72.5) 0.023
W (%) 355(93.5) 348(91.3) 333(91.0) 347(92.5) 340(90.7) 0.238
SIRRZERAM(%) 157(41.5) 166(43.6) 169(46.2) 212(56.5) 251(66.9) <0.001
(3R 2 INVA
ZHT BMI (kg/m?, x £5) 21.68+2.98 21.2542.69 20.9742.66 21.154+2.78 21.1042.75 0.006
S8 (mmHg, v +s) 82.34+7.36 81.76+6.89 81.77+£6.72 82.72+6.64 81.15+6.80 0.021
ZE R (kg/fH 2 ts) 7.8244.10 7724411 7.654+4.01 7.66+3.73 725435 0.333
27510 (%) 227(60.1) 220(57.7) 202(55.2) 204(54.4) 219(58.4) 0.408
AT T (%)
WIiEsh <3 d/JE 252(66.7) 257(67.5) 228(62.3) 241(64.3) 227(60.5) 0.048
AL A (=4 h/d) 292(77.2) 277(72.7) 263(71.9) 267(71.2) 254(67.7) 0.005
NP 129(34.1) 92(24.1) 101(27.6) 93(24.8) 95(25.3) 0.001
MAFI YA D 233(61.6) 243(63.8) 201(54.9) 220(58.7) 204(54.4) <0.001
IASKRFE A 375(99.2) 377(99.0) 359(98.1) 363(96.8) 348(92.8) <0.001
JKE(=3 W/ 354(93.7) 357(93.7) 341(93.2) 350(93.3) 357(95.3) 0.488
A5 (=3 ) 196(51.9) 212(55.6) 201(54.9) 225(60.0) 233(62.1) 0.002
EIE(=3 W) 289(76.5) 290(76.1) 276(75.4) 280(74.7) 292(77.9) 0.845
G (=3 W) 165(43.7) 161(42.3) 161(44.0) 169(45.1) 179(47.7) 0.175
(=3 /) 23(6.1) 36(9.4) 31(8.5) 44(11.7) 29(7.7) 0.224




- 818 - AR AT A 2R 20194F 7 A 5540445 71 Chin T Epidemiol, July 2019, Vol.40,No.7

30

Ql
Q2

Q4
Q3

TC % (5] 3 5 i (mg/dl)

Q5

70 80

30 40 50 60
25(0H)D(nmol/L)

Ql

Q2
QN
Q5

1 1

70 80

LDL-CI %519 Z%(mg/dl)

1 1 1 1
30 40 50 60
25(OH)D(nmol/L)

TG %83 Z E(mg/dl)

HDL-Ciff% 513 £ % (mg/dl)

50 -
40
Ql
30 +
20
0 Q2 Q3 o
10
2% 5
0 -Q
1 1 1 1 1 1 1 J
10 20 30 40 S0 60 70 80
25(OH)D(nmol/L)
8 =
6 -
4+
2 Ql Q4
0 S% Q2 Q5
[ Ioa
-2 C1 1 1 1 1 1 1 1
10 20 30 40 S50 60 70 80
25(OH)D(nmol/L)

T AR A5FH 25(OH) D KT 5 188845 (TC . TG . LDL-C FI HDL-C ) [] £ [K] 2 28 ¥: [R]85 250 v ] 2% 1] 9 2 %0 %755, Q1 ~ Q5:25(OH)D

SR A

1 2341 25(OH)D Fuarr2h a] i iR Qe b 22 57

LML R (P=0.29, P=0.056).

3. #1125 (OH) D /K- 5 BRI ¢ R 14 43
25387 - th 1 25(OH) D 58RIl bn Al f- 7R Lk
KA UBERD ZEHZ 02, HEIRAEFE
Ja W2 IR P mla ARl g5 R R . 24 25(OH)D<
50 nmol/L it (n=1 412),25(0OH) D %4 /il 10 nmol/
L, TC.TG I LDL-C 43 5!l B ik 3.53 (95% CI: 1.30 ~
5.75) . 7.42 (95% CI: 2.41 ~ 12.44) 1 2.08 (95% CI:
0.60 ~3.57)mg/dl, 22 A G245 ;1 4 25(0OH)
D =50 nmol/L i (n=463) , £ & 25(OH)D 5 TC,
TG M LDL-C [BfFAEA Gi it XK S8k . gk
ERD RS, R MEEF] 25(0OH)D 5 HDL-C
MRELR(FE2),

FAN, R AR N R, LhgEA: E D A= Xt

i, 44 R D k= 22 1 1 TC(B=10.89, 95%ClI:

AR IEY

6.74~15.04) . TG ( B =22.40, 95% CI: 13.50 ~
31.30) .LDL-C(B=5.88, 95%CI:3.09 ~ 8.67) . & T
i, fHHDL-C 253 g it X,
5
AHSE &I, B A 22 25 (OH) D 7K iy B
i, TC. TG .LDL-C /K V-2 B g E T ke . b —
AR R IR, M4 D AL T H 2 RS, TC.
TG .LDL-C Fifi%5 25(OH) D 7K T 55 1 b 2 A%, (2
M2 R D AT ARG Z RS I, R SCHR Y 2
H . WL R B, 423 25(OH) D 5 IR R iE br
) R AT % 25 (OH) D /K[ 20, AR 4k D
RAET,25(OH)D SRR PRI R . A
FEHER P4 R D AKAENR g b ol B & 45—
FEEBVER, g4 R D k= mlfgs DRI b i

i#

&2 2Pl 25(0H)D K-SRI GRS R I 0200 W

. - <50 nmol/L =50 nmol/L
Bt BIE(95%CI) PiE BIE(95%CI) Py
TC(mg/dl) —0.353(-0.575 ~ -0.130) 0.002 -0.274(-0.557 ~ 0.008) 0.057
TG(mg/dl) —0.742(-1.244 ~ -0.241) 0.004 0.106(-0.394 ~ 0.606) 0.677
HDL-C(mg/dl) ~0.035(-0.108 ~ 0.037) 0.340 -0.041(=0.136 ~ 0.054) 0.400
LDL-C(mg/dl) —0.208(=0.357 ~ -0.060) 0.006 -0.197(-0.391 ~ -0.002) 0.053

TE R 2RI 2 N 2R bR (R AT 7 ORISR MLZE Y ) R (7T BMIART-$4 3y ik ) A A 16 7 3 (118 215 A st ] I A B A5t

RANGS E - YN B DR IR RTHER W)



TR TR F 2R 201947 7 15540 4555 78] Chin J Epidemiol, July 2019, Vol.40,No.7 - 819 -

EWAE,

WEEA X4 E R D S5IR IR R 2K H
— B L /D i 1 A i U A A 9 A5 e
IAR—F, —TZ R R R geE Z DK
-5 TC TG 2 W IEAH G, 53 —T 2 v i i F
FR, Zeh 4k R DAKOES TG A Giit 248k,
A5 TC I, A4 2 D K5 TC. TG ¥
GuiTeA o™ . AT & 2 4 D K- S5 ig
ARUAFAE S, {H AR U8 21 I A i — B 45 S PEBE
R bR, 3X T G224 IR A AT A B T = 1Y
SEL 2 25 AL T R FE AR R I R
2B R R AR B R R

HBARAHF 7T A WL 2 4k 4= % D /K F 5 HDL-C
TEAE B A (R 25 R R | 5 2 2 D /KT
i, HDL-C 2L H ., —HWXETF9~11% JLiE
FPG . JJEfCi 5 25 (OH) D ¢ &R BWFSE & B, Toie
M FESE TC /& 75 54, 44 K D /K V-5 HDL-C [a] 1y
SEHUHIC, B ORI O B X R
HDL~C A e WUV L 1 5 i [ P 6 A AR (R
—E AR VE R AR 2 e — U B 0] B B R fE B

HUAESEAR, A58 K 22 25(OH)D 5
BEACEHE PRI R Z B4 R DRSO . A
MYk R D= I, B 25(0OH) D KR T L I
FRUHE bR A 0 B PR, PR X 2 2 D = 22 i %h
AR DAl Ress A UGE LR 78 . BAT EW
Z = I A R 1 R BT SR A R D B = (A
TR WY A E DB A AT, T RE R A
REAR LG 5555 B A 2% 25 5 T ZE 42 R DR Z B
25(OH)D S5 ARG bR 0 i & PEOCEK , $R ik &
D3k = 2 kb Fe 4k 2 D IE A S0 IR A3 7 A
LD & (E e - EEI RN SR 1SR TR ) S e
WSS R 2 O A RS R R B R T
TS i LA B

AW FE AR 38 53 J2 A B, B 2 v
25(OH)D 5 g R AR Y AR LM S 2R | T & UL 5t
B 2 [R] (14 B o A S8 AR FE A B H A BA B F
I8, WFFEAEAS B A B, AT 6 bn A SR HER
W EsIe v ST . Ah AR SE X354 1 1% 5
AR TH O R EIR N R IEAT TR, e
BONTE . AHARWESE & TR W I T 5%, Jovk o e
R Z HARBIG AN & AN AE G Z AN FUR 2
MRS S A ZE D 5 Ag A O A A= P 48
B 2 FERILEN O T S REER ARG . ASBIESE AL AR

— AT AR T, 58 A MR R

gk LTk, A p 4 A R D KOS IR AR b
] AR LR PE R, 4i2E K D 7RI T fE k45—
BB AU LEA Z D= AT ,25(0H)D
A SRR AR AR I 25 1A G, $oR x4 A4 R D it
Z AR T Z D RES B EUGE IS W . &
[T T I A R T R e Y i B
FIZEMZE A4 R fE 26 mhoe

£ % X W

(1] E OG5 BHAFE R BT TR G 22 S 2. o [ A LS S+
WA R (2016 SEETTRR) (I ]. AL il & 4435, 2016, 44
(10):833-853. DOI:10.3760/cma.j.issn.0253-3758.2016.10.005.
Joint Committee Issued Chinese Guideline for the Management
of Dyslipidemia in Adults. 2016 Chinese guideline for the
management of dyslipidemia in adults[J]. Chin J Cardiol, 2016,
44 (10) : 833-853. DOI: 10.3760/cma.j.issn.0253-3758.2016.10.
005.

(2] Aspray TJ, Bowring C, Fraser W, et al. National osteoporosis
society vitamin D guideline summary [J]. Age Ageing, 2014, 43
(5):592-595. DOI: 10.1093/ageing/afu093.

[3] Farias DR, Franco-Sena AB, Vilela AAF, et al. Lipid changes
throughout pregnancy according to pre-pregnancy BMI: results
from a prospective cohort[J]. BJOG, 2016, 123 (4) : 570-578.
DOI:10.1111/1471-0528.13293.

[4] Swift DL, Houmard JA, Slentz CA, et al. Effects of aerobic
training with and without weight loss on insulin sensitivity and
lipids [J]. PLoS One, 2018, 13 (5) : €0196637. DOI: 10.1371/
journal.pone.0196637.

[5] Vekic 7T, Zeljkovic A, Stefanovic A, et al. Obesity and
dyslipidemia [J]. Metabolism, 2019, 92: 71-81. DOI: 10.1016/j.
metabol.2018.11.005.

[6] Johansson I, Nilsson LM, Esberg A, et al. Dairy intake revisited-
associations between dairy intake and lifestyle related cardio-
metabolic risk factors in a high milk consuming population[J].
Nutr J,2018,17:110. DOI: 10.1186/s12937-018-0418-y.

[7] Li JB, Vosegaard T, Guo Z. Applications of nuclear magnetic
resonance in lipid analyses: an emerging powerful tool for
lipidomics studies [J]. Prog Lipid Res, 2017, 68: 37-56. DOI:
10.1016/.plipres.2017.09.003.

[8] Tao MF, Shao HF, Gu JH, et al. Vitamin D status of pregnant
women in Shanghai, China [J]. J Mater Fetal Neonatal Med,
2012,25(3):237-239. DOI:10.3109/14767058.2011.569613.

[9] Lepsch J, Eshriqui I, Farias DR, et al. Association between early
pregnancy vitamin D status and changes in serum lipid profiles
throughout pregnancy [J]. Metabolism, 2017, 70: 85-97. DOI:
10.1016/j.metabol.2017.02.004.

[10] Al-Ajlan A, Krishnaswamy S, Alokail MS, et al. Vitamin D
deficiency and dyslipidemia in early pregnancy [J]. BMC
Pregnancy Childbirth, 2015, 15: 314. DOI: 10.1186/s12884—
015-0751-5.

[11] Tao RX, Zhou QF, Xu ZW, et al. Inverse correlation between
vitamin D and C-reactive protein in newborns [J]. Nutrients,
2015,7(11):9218-9228. DOI: 10.3390/nu7115468.

[12] Zhu P, Tong SL, Hu WB, et al. Cord blood 25-hydroxyvitamin
D and fetal growth in the China-Anhui birth cohort study[J]. Sci
Rep,2015,5:14930. DOI:10.1038/srep14930.

[13] Zhu P, Tong SL, Hao JH, et al. Cord blood vitamin D and



- 820 - AR T AR

201947 44540845748  Chin J Epidemiol,July 2019, Vol.40,No.7

neurocognitive development are nonlinearly related in toddlers
[J]. J Nutr, 2015, 145(6) : 1232-1238. DOI: 10.3945/jn.114.208
801.

[14] RKAE, TR, A2 (M. 8 iR, dbat : AR /R iRt
2013.

Zhu DN, Wang TH. Physiology [M]. 8" ed. Beijing: People’ s
Medical Publishing House, 2013.

[15] Holick MF, Binkley NC, Bischoff-Ferrari HA, et al. Evaluation,
treatment, and prevention of vitamin D deficiency: an endocrine
society clinical practice guideline[J]. J Clin Endocrinol Metab,
2011,96(7):1911-1930. DOI:10.1210/jc.2011-0385.

[16] Jiang XJ, Peng M, Chen SH, et al. Vitamin D deficiency is
associated with dyslipidemia: a cross-sectional study in 3 788
subjects[J ]. Curr Med Res Opin,2019,35(6) :1059-1063. DOI:
10.1080/03007995.2018.1552849.

[17] Szternel L, Krintus M, Bergmann K, et al. Association between
fasting glucose concentration, lipid profile and 25 (OH) D status
in children aged 9-11[J]. Nutrients, 2018, 10(10) : 1359. DOI:
10.3390/nu10101359.

[18] Fu JL,Han LW, Zhao YL, et al. Vitamin D levels are associated
with metabolic syndrome in adolescents and young adults: the
BCAMS study [J]. Clin Nutr, 2018. DOI: 10.1016/j.clnu.2018.
08.039.

(197 SR, sty , v i, 45 SR OR P e I 22 I il 3 25— 44 % D
A5 AR AR SC R ST [l R 5 T =R e EE
FeRl AR e R NE TRV 2R 28 3 S, AL st 1w
TRy v [ e TR P O R S AR, A R
SEFRENITET, PRI FIE ARG E TR T, 2017:2.
Zhang Y, Dai YM, Miao M, et al. Correlation between serum

25-hydroxyvitamin D levels and blood lipids in pregnant women
in the second trimester [C]/Proceedings of the 13" national
nutrition science conference and global Chinese nutrition
scientists conference. Beijing: China Nutrition Society, China
Center for Disease Control and Prevention, Nutrition and Health
Institute, Ministry of Agriculture Food and Nutrition
Development Institute of Nutrition, Institute of Nutritional
Sciences, Shanghai Institute of Bioscience, Chinese Academy of
Sciences,2017:2.

[20] Jafari T, Fallah AA, Barani A. Effects of vitamin D on serum
lipid profile in patients with type 2 diabetes: a Meta-analysis of
randomized controlled trials [J]. Clin Nutr, 2016, 35(6) : 1259—
1268. DOI:10.1016/j.cInu.2016.03.001.

[21] Ning CH, Liu LN, Lv GD, et al. Lipid metabolism and
inflammation modulated by vitamin D in liver of diabetic rats
[J]. Lipids Health Dis, 2015, 14: 31. DOI: 10.1186/512944—
015-0030-5.

[22] Khan RJ, Gebreab SY, Riestra P, et al. Associations between
vitamin D and cardiovascular disease risk factors in african
americans are partly explained by circulating adipokines and
C-reactive protein: the Jackson heart study[J]. J Nutr, 2016, 146
(12):2537-2543. DOI: 10.3945/jn.116.239509.

[23] Gunnarsson O, Indridason OS, Franzson L, et al. Factors
associated with elevated or blunted PTH response in vitamin D
insufficient adults[J]. J Int Med, 2009, 265 (4) : 488-495. DOI
10.1111/5.1365-2796.2008.02044 x.

(ke H 481:2018-12-17)
(A S G - 2409

ATE HaERgE

e - - g

AR LA R A ) — S8 T B A 1 Ao B IS, R SCEE v 35— U IR, AT LUAAR T SO S0 2R

OR HAE H

RR AN 8 15 1

Cl AM{FIX [A]

P, S AL

AIDS G

HIV BBk A

MSM BHEMAT G

STD AL IR

DNA P SEAZ A R

RNA TrimR

PCR WO BEE RN

RT-PCR S SR AT SN

Cifl BN B DO T IR B
) I {1 R i 28 1 R A A

PAGE RV TE L E FL vk

PFGE Jok ip3zE I L vk

ELISA Tt EBR 2 R B i

AfH W

GMT JUARTT- 2

HBV LRI

HCV PR 75

HEV DE YA

HBcAg CHIFRIZOHUR
HBeAg SIS e i)t
HBsAg IR RFRHHTR
Hi-HBs Vil S YRR
$i-HBc IR OB
$i-HBe LRI e Pl

ALT NRR AL
AST RE BB
HPV NFLK IR

DBP FFk

SBP W

BMI [ENDIET

MS REZR &Ik

FPG 75 I A

HDL-C e 2 P R 1 R
LDL-C AP225 i 2 1 A T e
TC S JIH [ s

TG i =R

COPD e 1 B S it 9
CDC P59 TR B A i e
WHO A T A4 L



