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Relationship between uric acid level and 25 hydroxyvitamin D; in women in the second trimester
of pregnancy Li Xiaoying, Zha Bingbing, Huang Xinmei, Yang Qian, Liuw Jun. Department of
Endocrinology ,the Fifth People’ s Hospital of Shanghai Fudan University ,Shanghai 200240, China

[ Abstract] Objective To investigate the relationship between serum uric acid level and 25
hydroxyvitamin D, [25( OH) VD, ] in women in the second trimester of pregnancy. Methods A total of
221 women in second trimester of pregnancy were selected and their age, gestational weeks and other general
data were collected. The liver and renal function, fasting plasma glucose ( FPG ), thyroid function and
25(OH) VD, levels were measured. According to the 25( OH) VD, levels, they were divided into vitamin D
deficiency group [25(OH)VD; <50 nmol/L] and vitamin D appropriate group [25(OH) VD, =50 nmol/L].
The clinical data of the two groups were compared and the factors influencing the level of 25 ( OH) VD,
were analyzed. Results In 221 women of second trimester, vitamin D deficiency was present in 147 cases
(67% ) and Vitamin D was appropriate in 74 cases (33% ). Levels of serum uric acid, thyrotrophin
(TSH) , gestational week in the vitamin D deficiency group were all lower than those in the vitamin D
appropriate group,while levels of free thyroxine (FT,) ,FPG and total bilirubin ( TBIL) were higher than
those in the vitamin D appropriate group, with statistically significant differences( P <0.05). Correlation
analysis showed that 25 ( OH) VD, level in the second trimester of pregnancy was positively correlated with
serum uric acid, TSH and gestational age ,while was negatively correlated with FT, and TBIL (P <0.05).
Logistic regression analysis showed that serum uric acid reduction was a risk factor for the deficiency of
25(OH) VD, (OR=1.008,P =0.024). Conclusion Vitamin D deficiency is common in women in the
second trimester of pregnancy. The gestational age,serum uric acid,FT, ,TSH and TBIL are associated with
the reduction of 25( OH) VD,. Serum uric acid reduction is the main risk factor for 25( OH) VD, deficiency.

[ Key words] 25 hydroxyvitamin D;; Serum uric acid; Second trimester of pregnancy

PREZIE N RN A I 27y, B 20ad FE  HEME, IE 3 AP P PR R 19 A B -5 HE T DR 455 3 257
PRGN A BRI B SR SC T RO, ORI 22
AT AT TR, RIR A5 e ML s 3 Bk ok AR B AL L0
195 B A | LA 57 4 SRR B AOC . 1

DOT:10. 3969/j. issn. 1001-9057.2019. 12. 007
S b AR TN R B v A A B 7R R (2017 wyzezy02 ) 5

i PR AL T LR ( ZK2019B15) R D &ﬁﬁi%ﬁ%ﬁ@%zlilﬂﬁﬁ%iﬁ%%\@éﬁ
FE 20407 200240 42 FLAC BRI 30 T 565 B B B P9 40 0B W AE R ORI, 4EE R D 2

SEIRE . A5 5%, E-mail : 7habb1818@ 163. com WA T AR AL TGN, 4k 2 D 5 HAZ K



RN R 2019 4F 12 A48 36 %55 12 8] ] Clin Intern Med, December 2019, Vol. 36 ,No. 12 - 815 -

LS Ia AR A PR T Ao 8 8 A A R S R 2
JSETE AR R 248 Mo (B L A 5
SoBEESE AL A BT ) 1 R KR . R
TULYRIEA R D 5 IRBRK -5 R BT, 3]
I AN R 4E A2 3K D K- 4 i P 4 2 B i 3 DR
FRZE 5, TR LR IR AP I 4o 9 IS R IROK P15 25 F2 4k
3 D, [25(0H) VD, B o

XR57H %

L4 5852017 4R 1 ~6 ] FREE ST
BRI 221 1, AIAFRAE: (1) hEEEE; (2) 48
B =18 % (3) fEURJEIA A 13 ~27 Ji 5 (4) HHR AT IR
HEBRARE : (1) e 2 B A (20 HUBFHE & T 1E % S % (E
BR(2) A R L A PR A (B8 FER AR R 55
PR (3) AR IR s . AW 2K B A B

A RS : (2016) /R W £ (081) 5 ], 524
HBIHE R R

2. 075 I Z R I — R AR AR IS AR
J) B ATE W4 T (SBP) (& 5K R (DBP) , 115
BMI, A28 12h 5, TIRH B R 7 Bl
235 R K ILHE A T AR DGR I . W XE-2100D 4> H 3 1l
W53 H A AR SRR ) ARG it 41 ; o 4 B 3k
573 Hr A MODULAR P800 (& [ %7 [ ) A6l 1L 175 JR
P& AL YLEF (SCr) (23 i 1A (FPG) S IHZL & (TBIL) |
ALT HEH (Alb) BKEH (Glb) K IR HE A/
BREEA HE(A/G) 55k H Cobas 8000 Hifk2 % e i
P (HEEZ ) RAE FRARER (TSH) i 25 B R AR

Z(FT,) .25(0H) VD,, *# 25 (OH) VD, <50 nmo/L
FE NG E D ez 41,25 (OH) VD, =50 nmol/L
R DEFHA "

3. Gt A PR N SPSS 17. 0 B AT 4e it 4y
Pro THEVORMESMER TR A K-S K5, 55 158550
AT ETTRHA x £5 2R, IR TLRCR ¢ K650 5 3R 1R
BT GURILL M(Pos , Prs) 32718, PIALTE] ELAER
Mann-Whitney U Keus o AH M2 M7 % ) Pearson #H 2%
I3 HTE Spearman FHICS3 M. 25 (OH) VD, 15206 P 3%
I3HT R 2 7T logistic [E1 534, LA P <0.05 22 5%
EEN -9

# X

1. AL VR B S 00 52 K 96 b L8
221 GIER 8 A, 147 1(67% ) 47 fE4EE % D
B 74 41(33% ) Gt DB, GEE DS
UEURFEI) JRER TSH K PH L T4 3 DB B, 2
RS RE X (P <0.05) ;M4 % D 5 Z 410
FT, FPC il TBIL ¥ F 4 £ % D i 4l 2R A 4%
HHERE (P <0.05) 5 FILLI) H A6 A L 2 5 4
GEil R (P >0.05), WL,

2.25(OH) VD 7K F- 15 Hofl H b 1 4 6 5345
S 1L 25 (OH) VD, K P SAT YRR R R \TSH 5 iE
5, 5 FT, TBIL S U4 (P <0.05) , 54E# BMI,
SCr .WBC i1%% .FPG .SBP . DBP  ALT .RBC i}%%.Hb,
PLT 140 A/G B M R HGCHE (P >0.05) , W32,

3.25(OH) VD, B0 H Z 1) logistic [F1IF 537 45 4

K1 WHZIAE TR S E R AR FR LU [ M (Pos , Prs) |

217 ik 25(OH) VD; (nmol/L) EW(2) IR R ()R BMI(kg/m*)
HAEEDHZH 147 34.93(28.54,41.67) 27.0(25.0,30.0) 17(14,19) 21.70(19.84 24.14)
A% D E A 74 59.91(55.34,74.93) 27.0(24.5,30.0) 18(16,20) 22.31(20.67,24.99)
U/t - -0.510 -2.383 -1.491
P - 0.610 0.017 0.136

20 531 i1k I35 PRI ( umol /L) TSH( nmol/L) FT, (pmol/L) FPG ( mmol/L) SCr( pmol/L)
g DA 147 192.0(168.0,221.0) 1.78(1.26,3.51)  14.48(13.34,15.61)  4.34(410,4.60) 42(38,46)
A% D 74 205.0(177.5,232.5) 3.26(1.58,3.94)  13.60(12.90,14.56)  4.20(4.00,4.50) 42(38,48)
U/t 4 -2.234 -2.225 -3.134 -2.374 -0.948
P1E 0.025 0.026 0.002 0.018 0.343

1 % SBP DBP ALT WBQC R RBIZC T

(mmHg,x +5) (mmHg,x +5) (U/L) (x10°/L,x +5) ( x10“/L,x £s)
AR D Bz 4 147 115.67 +12.59 67.28 £9.29 14.30(10.75,23.25) 8.52+1.88 3.98 +0.33
H/E % D R 74 114.66 +9.88 67.78 £8.22 11.20(10.00,19.00) 8.48 +1.80 3.92 £0.36
U/t -0.488 -0.123 -0.172 0.050 -0.827
P1E 0.626 0.902 0.863 0.960 0.409

2H 5 1% Hb(g/L,x +5s) PLT $14( x10°/L,x +5) A/G(% £5) TBIL( pmol/L)
HEE D=4 147 118.50 +10.03 206.93 +51.99 1.54£0.15 5.7(4.5,6.8)
A% D E A 74 118.51 £10.17 211.98 +47.07 1.52+0.17 5.1(3.8,6.3)
U/t 0.252 0.334 -1.439 -2.081
P1{H 0.801 0.739 0.152 0.039




- 816 - RN R 2019 4F 12 A48 36 555 12 8] ] Clin Intern Med, December 2019, Vol. 36 ,No. 12

&2 25(0H) VDK HAU R R AR SR A 46

A r {8 P1{H
S 0.062 0.360
L AR 4 0.173 0.009
BMI 0.128 0.057
I35 PRI 0.139 0.039
TSH 0.155 0.021
FT, -0.241 <0.001
FPG -0.083 0.227
SCr 0.120 0.074
SBP -0.029 0.668
DBP -0.101 0.134
ALT -0.033 0.628
WBC 4 0.020 0.777
RBC 14 -0.006 0.936
Hb -0.015 0.834
PLT 144 -0.046 0.522
A/G -0.112 0.104
TBIL -0.226 0.001

LA 25 (OH) VD, oy PAZ R, L35 PRI A AT logistic
[T 34T, 25 2R R, S B v 375 PR IR K- 5
25(OH) VD, £ IEAMIZE(O0R =1.009,P =0.010) , T
FT, TSH 4EH A 1 ¢ TBIL 55 10375 PR AR 52 B0 0 35 9 2&
PEM R R AR, g — 2 B A FT, \TSH | 4E 4R J5 391 |
TBIL Y7 RS PR B AL TE I, ML PR R /K P W AR 2 A A
Hil A4 25(OH) VD, Z 1 fa e I % (OR = 1. 008,
P=0.024). W3,

&3 25(0H) VD, R2MA N ZR ) logistic [21J 73 Ml R

LIt EVEEY 95% CI OR {8 Py
1ML 35 PR R 0.008 1.001 ~1.015 1.008 0.024
FT, -0.138 0.729 ~1.041 0.871 0.130
TSH 0.185 0.958 ~1.512 1.203 0.112
LEAR R 0.050 0.944 ~1.171 1.051 0.364
TBIL -0.109 0.786 ~1.024 0.897 0.108

5 I 5

YR D Bz S H Al A A ] 85, 5 2 2008 4,
EERGT 10 [ NBAAEAEE R D Bz soR 2 . Hl
DR, SR B AR AR R A R D
Bz, Wiz in R e G ARz — . Bowyer 251 4R
AR IR IO Lo h 4R 3R D = T
3% 15% ; Gale 265> 338, BRI Z2 000 4 K D Bz
ik 49.6% . FEABTH, IR E L 4R D
Btz R mik 67% , 3 m TREAEM A, v e & i T A
T ol L3 £~ R IR S BOR ) [ R A R i &
FERD KPR ZES ., AMRERE R, HEERD
= SR AL YR VRS R ) A A AR 4
F D =3 FPG /KT i 1 45 A — 20 55— D T,
Y % D e R i s e R R
BRI A KU 3 T B LT &, 043 fin g

BEAS 2 tAE S A B KU T L W TR D BT
LA TAS W X PR SE IR, 6 T IR R 5 4tk %
D K22 (Al 56 2 H RIS 80, o H R 4 R 3 4 2
£ D GRBKFER, BT LI, /5424 )5 1
L BB I B S RE R R iR R D S IR
R K- A2 R R — 7 T % R 4 % D
= AT L EOFUIR S5 M R B, o — U SRR I 1
FEHEE, (B BLE o AR B 5 5 — 0w, A RS
TFSE S PRI AT A 25 (OH) VD, 3 5 B S Bl 1-ac
FRACBEG P, FE T B4 25 (OH) VD, i3 1R o IR
BFSE I, 48 27 401 4 L3 PR PR K - T i S 4R % D
IR R4 I TC B AR DG , T 8 248 28 i 1A v ) 2 )
RIS L AT 45 5 3% , IR P 0 0E 4 1 1L i
FRIR 544 % D AKFRIEMG, d TERhHiE 4
N 22 K T T LR IR T B 100 A5 2245, S MY %
A REFE 0L PR IR 5 25 (OH ) VD, 56 2 Hhte — i Y 1
B G EL AR HL AR 48 S T

AW FAFAE—E SR BRIE A B W 5, A
BEXT 25 (OH) VD, 5 JRIER 5 2 HEAT B SR AL IRT 5 Bk = 57
WA K 25(OH) VD, BT B B b FE I 00 5 14,
FRA T 8 2 AE SRR 15 25 (OH) VD, 56 2 i —
SEROVE I A5 R T3 5% A% 3 RS 00 4 40 90 00 o e
FKOE, R I AT, 1A REHERR M 2 %)
JRIEH 25 (OH) VD, 22 [ % ZR S

L LR e E 2 D B AR AR I I e
WO, L3 PR R A SR 0 P YI  4 25 (OH) VD, Bk =
T R 25, 2410 A ML, 2 2 B 4 00 301 1 4 1 35 R
R R A, EE B — 41T 25 (OH) VDA, 56 TR0
W14 25 (OH) VD, 55 BRI 56 & %48 15 RBEA I
PRI R BB DR FE i — A B0 TE

Z % X #

[1] Teng F,Zhu R,Zou C,et al. Interaction between serum uric acid and
triglycerides in relation to blood pressure[ J].J Hum Hypertens,2011,
25(11) :686-691.

[2] Ishizaka N, Ishizaka Y, Toda E, et al. Higher serum uric acid is
associated with increased arterial stiffness in Japanese individuals[ J].
Atherosclerosis 2007 ,192(1) :131-137.

[3] Alderman MH. Uric acid and cardiovascular risk[ J]. Curr Opin Pharmacol
2002,2(2) :126-130.

[4] Choi HK,Ford ES. Prevalence of the Metabolic Syndrome in Individuals
with Hyperuricemia[ J]. Am J Med,2007,120(5) :442-447.

[5] k&, T, Ere. iR ER K5 1 5% B3 bk ok #0118 85
2 RUBRPRIE B R I AHOCTERIE S [ ] I R R 235, 2017,34 (8 )
541-544.

[6] Deluca HF. Overview of general physiologic features and functions of
vitamin D[ J]. Am J Clin Nutr,2004,80(6 Suppl) :1689S-1696S.

[7] Ong JS,Gharahkhani P, An J,et al. Vitamin D and overall cancer risk
and cancer mortality: a Mendelian randomization study [ J]. Hum Mol
Genet,2018,27(24) .43154322.

[8] Walker VP,Zhang X, Rastegar 1, et al. Cord Blood Vitamin D Status
Impacts Innate Immune Responses[ J].J Clin Endocrinol Metab,2011,
96(6) :1835-1843.



RN R 2019 4F 12 A48 36 %55 12 8] ] Clin Intern Med, December 2019, Vol. 36 ,No. 12 - 817 -

[9] Manson JE,Cook NR,Lee IM et al. Vitamin D Supplements and Prevention
of Cancer and Cardiovascular Disease[ J]. N Engl | Med, 2019,380
(1):3344.

(101 /N, T BOR , TFITS, 5. AR ARE4EAE 3R D B FRRBL 4
LT IR RH24%RE ,2018,35(9) :610-613.

[11]Holick MF. Vitamin D deficiency[ J]. N Engl J Med,2007,357(3) :
266-281.

[12]Paxton GA, Teale GR, Nowson CA, et al. Vitamin D and health in
pregnancy, infants, children and adolescents in Australia and New
Zealand ; a position statement[ J |. Med J Aust,2013,198(3) :142-143.

[13] Holick MF, Binkley NC, Bischoff-Ferrari HA , et al. Evaluation, Treat-
ment,and Prevention of Vitamin D Deficiency: an Endocrine Society
Clinical Practice Guideline [ J]. J Clin Endocrinol Metab, 2011, 96
(7) :1911-1930.

[ 14 ] Bowyer L, Catling-Paull C,Diamond T, et al. Vitamin D,PTH and calcium
levels in pregnant women and their neonates [ J]. Clin Endocrinol,
2009,70(3) :372-377.

[15] Gale CR, Robinson SM, Harvey NC, et al. Maternal vitamin D status
during pregnancy and child outcomes[ J]. Eur J Clin Nutr, 2008, 62
(1) :68-77.

[ 16 ] Maghbooli Z, Hossein-Nezhad A, Karimi F, et al. Correlation between
vitamin D3 deficiency and insulin resistance in pregnancy[ J]. Diabetes
Metab Res Rev,2008,24 (1) ;27-32.

[17 ] Baker AM,Haeri S, Camargo CA et al. A Nested Case-Control Study of

Midgestation Vitamin D Deficiency and Risk of Severe Preeclampsia
[J].J Clin Endocrinol Metab,2010,95(11) ;5105-5109.

[ 18 ] Harinarayan CV ,Ramalakshmi T,Prasad UV et al. High prevalence of low
dietary calcium,high phytate consumption,and vitamin D deficiency in
healthy south Indians[ J]. Am J Clin Nutr,2007,85(4) : 1062-1067.

[19]Peng H,Li H,Li C,et al. Association between vitamin D insufficiency
and elevated serum uric acid among middle-aged and elderly Chinese
Han women[ J]. PLoS One,2013,8(4) :e61159.

[20]Yilmaz H, Kaya M, Sahin M, et al. Is vitamin D status a predictor
glycaemic regulation and cardiac complication in type 2 diabetes
mellitus patients? [ J]. Diabetes Metab Syndr,2012,6(1) :28-31.

[21] Vanholder R,Patel S,Hsu C H. Effect of uric acid on plasma levels of 1,25
(OH)2D in renal failure[ J].J Am Soc Nephrol ,1993 ,4(4) :1035-1038.

[22]Hui J Y, Choi ] W, Mount D B, et al. The independent association
between parathyroid hormone levels and hyperuricemia: a national
population study[ J]. Arthritis Res Ther,2012,14(2) ;: R56.

[23]Chen W, Roncal-Jimenez C, Lanaspa M, et al. Uric acid suppresses 1
alpha hydroxylase in vitro and in vivo[ J]. Metabolism,2014,63 (1) ;
150-160.

( Wk B 491:2019-05-05)
(A3 G 5k — 1K)

MEXTZRZIBREXTTR—H

XN EH Hah HiE

= H
4£ mn

[RBIA] RAPERTR; MREECT R, smEtbEHER

AL ,40 % NS RO Z2 5 R B 10 AR 4E S INE
2AA7 T 2018 4F 12 A 12 H ABE. & 10 4RI R
[FI] DT E BOU R 55— B B O 2 e A , Pl 20, S TR, 1)
[0 Rk 2y L A Zeta, ol (AT G20, T 5 MR Bet 12, K A
JRER A 580 wmol/L, Wi Wit ML, RIEMLATT o 3 4FAT_LidAEk
JIER, [5]BBT I1 A 9R  I ARK A AL Bk 258 25 900 , i 19 S B A,
AN . 1 AFRHTICH 7 A G B TR G B, T Lk 25 )
JEAEARANGE A, F 25 30 B B A7 5 1 15 27 SR il 98036 7 i i 19 e
B  BURSE W52 BT o 2 > A BUHRUCH BUA 515 e , 18 3 %
B, IEAT 3 ST A, BUR KR A, 24 20 ml, A BEAEAR
ANGESigE, ELF 1 TR BOSUBR O 35 b 3 2 R X5 o e
H A TR P L IG SR b 3 IV 3R 8 DR A, 385 Bl I AN ik, T AL
B B2 DB . R B R, TEA R S ABE
RAERAY . T 36.7 °C,P 67 /45, R 18 ¥X/43,Bp 102/75 mmHg,,
AR K, R B e 5 52 BR 5 DOUER & 3 i ik ik, T
TR PP 5 B B35 A O ey AR S, A1 5 12 16 5
X4 PR ER AT BB ST TR PR . SRR SR A AE R R
2 307 wmol/L(210 ~440 pmol/L, 355 PN A IE#H S HILH , A
AR L ZE A TR AR (ESR) 85 mm/h (0 ~ 16 mm/h) , C J i

DOI:10.3969/j. issn. 1001-9057.2019. 12. 008
YEE 537 :030001 1L PE IR, 1L PG B Bl R 2 45 — B e IRV e e
HIRVEE . X F5 M3, E-mail ; liuxiumei@ medmail. com. cn

- WP A

HFH(CRP)86.7 mg/L(0 ~8.0 mg/L) , K 7 (RF) HiL3H
JRERRIK (CCP) FLfk LRSI (ANA) A2 40 L 705t B27
(HLA-B27) B B, it 3 AL AT D RE I IE W o A B 5 19
FERIATAE A A RO e b S N B, S 3 R K T R [
B GUR [0 7R TURR, 2% R XS it BIEAE 519 CT R Ar 28 R
e MIBEHE O 19 18] B B , 6 79 11 B L BE AL L1 A G T
TR IR 52 , 75 AR 519 28, DL I 15 U A% 5% 3 XU CT
(DECT) A A 4587 « 1. OUIIRAS 5 15 T B ks , 2 00 A AE O 15 i
YL SRR 5 2. SV BIRARS O T9 TR Bt g REEAE L, s RETHE Ls ~ B
HE S, [8] Bt S HIRHE S, (S5 7K P Ze MIBR AT AL Y L 28 A A1 B LA 7Y
Z RN DU, UL 20 255 B AER AR R A B G A 24
RWN JAMPECTT R (GA) BT 2 R JA)7 EH TK
FE%H A 60 mg B H 1 Y Ik DA R U Z2 AR, 4500 5 e
Ji 50 mg 45 H 1 U IR AREDRIR , PR S8 A 1 g B H 3 MR
ABSAE PRI, 1 T R0 Q1 oo A e e s i sl gl B
VARG, TR I, S W) 22, S A LR BRIE W, &
H TR RS ARk, 5 DECT,

W’

R DA — A A I 35 3 L R B I T 2 5 | )
19 DR IR A AH S A AR , B e T 35 4F T P s 2 Jm 2
Pho MUY PR IR BG4S ity S RS R OB T AR ST, 4k 5|
A SR A AR S5 P S S IO, 3 SO B SR R R Y



