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(HWZE] B THERGKNXSH3 ~6 & B LE4EAER D EFRRO, AR D 21k
FH FOK 1 i 2385105 25- 844 3% D[25-(OH) D ARG E, J7ik 2015 4 11 J-2016 4£ 4 1)
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=z 5 2.81%, BFILEALMYG 25-(OH) D A2 AR B ~p LB AUL (Al i e E x5, Hh3 %
24 25-(OH) D “F-H7K o5, SRR A AR A 2 D AP WS S A G L (P <0.001) , (ff [ R
FIZEE 2R D KAy 2 FIE R ARUAR, B 3 FRIE R4 R D K F 2R LR EZIFFERE L (P>
0.05) o RWIN T 220 M IEAR IS X 44 R D K- RZ I G , 45 FE R 4E A 2 D /KSFE A HL R 22 S 8
BESGIFEX(P>0.05), g5 TRTA X E5FJLE 25-(OH) D K EAL T, 75 R B i
m4EEZE D K-, VDR ZARILH FOK T 5 250 RES 25-(0OH) D /KF-JE %,
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Serum levels of 25-hydroxy vitamin D in 3 to 6-year-old left-behind children in
Yongchuan District and its correlation with vitamin D receptor FOK 1 genetic
polymorphism
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Hospital of Chongging Medical University, Chongqing, 402160, China)

[ Abstract | Objective To investigate the status and deficiency of 25-hydroxy vitamin D [25-( OH)
D] in left-behind children at 3 ~ 6 years old living in Yongchuan District, Chongqing, and to explore the
correlation of vitamin D receptor ( VDR) genetic polymorphism FOK | and serum levels of 25-( OH) D3.
Methods A total of 285 left-behind children at the age of 3 to 6 living in some towns of Yongchuan District
were recruited in our hospital during November 2015 to April 2016. They all took physical examination, and
their serum level of 25-( OH) D was detected by liquid chromatography-tandem mass spectrometry. The
genotypes of FOK 1 polymorphisms for VDR gene were analyzed with polymerase chain reaction-restriction
fragment length polymorphism ( PCR-RFLP). Results (D) The average serum level of 25-( OH) D was
19.566 £ 5. 185 ng/mL in the 285 children, with 8 cases (2. 81% ) sufficient, 118 cases (41.40% )
insufficient, 151 cases (52.98% ) deficient and 8 cases (2.81% ) severely deficient. The level was lower in
the left-behind children than the non-left-behind children, though no statistical difference. The level was the
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highest in the 3-yea-old group, and statistical differences were observed among the different age groups (P <
0.001). @ The serum level of 25-( OH) D was lower in the children with ff genotype than those with Ff and
FF genotypes, but there was no statistical difference among different genotypes groups (P > 0. 05).

Covariance analysis indicated that there was no statistical difference in the serum level of 25-( OH) D among

the different genotypes groups after adjustment of age (P >0.05). Conclusion

The serum level of 25-

(OH) D is severely low in the left-behind children at the age of 3 to 6 in Yongchuan District. Some measures

should be implied to improve the levels. Fok I polymorphisms in VDR gene might have no correlation with the

serum level of 25-(OH) D.
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AR D R MNERRLTE I E SRR, RN RS &
AR B PR 2, A B 28 L 1 80 5 45
AN BT R GE T, M 40 L IR BE e = 3
FIEG R, T A0 s 5 A4k 25 R B
3~6 HIERILEARKELTNCHNE, H4EAER D E
FRREAPOERE R B A KK E , WA 5
AR DL, 25-(OH) D 24EA4E R D 7E MR 1Y
FERUY, R ARAEAER D B EEAMAIE L,
HAE I P e B v AR E PR, 02 S B 4
'R D E SRR B TR BRI AR A MR
JLEEAER D KCFRER 2 (HX B s JLE X —Fr
TRRFARRZEAE R D B FOIROUI & M B, PR, ABIEE
Fe AL 25-(OH) D K-, XK HBIX 3 ~ 6 %7 B Y
JLEAEER D B TR T A A& VP AL . TE A
D FEE S 5484 2 D sZ{&( Vitamin D Receptor,
VDR) Z55 KLY FVE . VDR BE P 5
IR XA AT IR R AR BAZ AT IR 22 2851, B
5B G VDR e 228 32508 Bsm ||
Apa 1 \Taq 1 Fl Fok 1 PUAREYIGL S o 384 M L0
REZANGEER D R FEZ R Z W, A
KA R DAY EE S VDR R 28R 1
Wb I, ASBFFE IRl I 2R3 VDR BER Fok T i
WRZBMES 25-(OH) D AR,

1 dg5H%:

L1 AT %

2015 4 11 A -2016 44 A (&4%) Wifa], th K
PRRE R W A = B 4 55 K 1 X 7> £ 83 ~ 6 %7
B SY LR IEAT (RS, , e 2R 55 L 20t 285 A,
TS EE 155 N, A0EE 130 A [R] LIOR IR B JLOR Bl i2
FOfE AR B SF LB AR 0 IR, 26T 141 A Hoh 55 3

78 N, 2E 63 No BT ILE 5 ACH U5 s —
77 HHITESN 5 TELA R AR B, HLAES 55 Tk ] 2]
PRI IR R 8T 6 A, JLEE AR 23 Ja A A i a] 3k
Pl 6 A (AR DRSS ) L#E, fr
ARTFERRIITCH B AT B R GL W BRAMIT B B
AR S A A . T LES 2
HELEZR D KA, Rl 225 FOK T AL 5 ke PR RS
A 191 N LR 101 N, & # 90 A, iz JLE
AT A 25 0 (T s CAn 2R 3% D 500 B
R B RR A S B MR L B P L EIE R S S
RIS E S AR I

1.2 BER Tk

12,1 HAEO  Eoom KB5Sy A
HATHEA 2R D AR 48, T A WFE 0 R I3
N ERE EEAT4EAE R D & VDR R[N FOK 1
PR SRR . BEJE AT AR EEHE , NARA
FLEIAE O W A E O G PL R AR O 4E
AR D IR RN ST B0 L T SN Sl e A R A R A 1
UL, BT A DK h 2885 I B2 55 A Bl Il 3 o

1.2.2 fRgia s JLER S & AR, 2%
2007 A S A U LU AT B LA KARMETH S Z 3F
gro PR AR E: D4R B A 5 i (WAZ) , WAZ < -2
AR, WAZ > 2 Sy 8 QAR B %5 (HAZ) ,
HAZ < -2 JgtE KRR 425 B 5w K it it (WHZ) ,
WHZ < -2 “JiHJE , WHZ >2 FEE,

1.2.3 AR DKFIE R RIeBEE sk
B R MR KL 2 mL, %35 P CE 20 ~40 min J5 B0
G ML, SR FH 8O €03 A BB A AT L9 25-
(OH) D /K-PHe i X A7 5[ AB 2% ] AR (3%
HRIGR B A (APT4000 ) , 3557 % I 1 5& [ SIGMA 2 7]
AR IE b FI AR a2 A8 RECIPE 28 /] b o BT
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ARG 357 7 R A A AR R AR R U Bk AT, 4
D EFRRGLPEMFRES T O R D R
25-(OH)D<10 ng/mL; @4k % D = .10 ng/mL <
25-(OH)D <20 ng/mL; %A ZE D A :20 ng/mL <
25-(OH)D <30 ng/mL; @4 ZE D 7 /2 .30 ng/mL <
25-(OH)D <100 ng/mL; @44 % D 335100 ng/ml
<25-(OH) D <150 ng/mL; ® 4k 1= % D 7. 25-
(OH)D > 150 ng/mlL,

1.2.4  Fok I {3 s PR AUAG I K H EDTA $ip#E%E
B KM 2 mL, 41l DNA 2GR & (KRR A1k
FHEE 20w $24E) 23 DNA, -20 CRf7. SRR AT
Bl RNy R M B B BE 2 5 % (PCR-RFLP) v &
VDR JEFE R, § 35170 & (Takara $241L) , 51448 30k
B E#B14 5'-CGATGCCAGCTGGCCCTGGCACTG-

H P25 7E 250 ~ 500 mL Z 8], Hopd H & 278
250 mL DAF o AR AMESIRTEGAE] 2 h DL ERILE
0 92% ,1 ~2 h JLEH 7.7% . 3 % DFi#b sl 44
2 D HIFIELELA 27. 4% ,3 % LUE A #h s s
PEAEA 2R D ALY 5% 24 s
2.2 HREBRERFHL

AT A 278 £ By )L E e RIS T &
e SRR S, Hor AR R 2 [ Ry i 7 )
WARW . W 1o & Z P50, AMIX 7 LE
ARKBEEN 14% , 4 KAREKE LR 1. 4% H
2.2% |1 SR A3 50 R 2. 5% FH 5% o 1R L
B E MRS Tk, Wk 2,

R2 ARMANILEFRBITNER [41(%) ]

, . , 51 B AERKBZ WHE MERE fAmEE BE
3N UWESI Y 5'- ATGGAAACACCTTGCTTCTTCTC- o 151 22(14.6) 1(0.7) 12(7.9) 2(L3) 5(3.3)
CCTC-3" (i life ARG ) , R NEAERF 25 pL, Hirp 4 127 17(13.4) 3(2.4) 2(1.6) 4(3.1) 2(1.6)
15 DNA 3 ML,%%%I%% 0.8 L, Taq DNA RA T 51t 278 39(14.0) 4(1.4) 14(5.0) 6(2.2) 7(2.5)

0.15 pL,25 mmol/ L MgCL2 1 pL,2.5 mmol/L dNTP
1 WL, 10 x PCR Z2thi 2.5 L, KB X6 1R Ak 57 2
25 pLo SBEAAER 94 CHUZYE 5 min J5H#47 30 ARG
BRI 94 “CAEE 30 5,65 CIR K 30 s,
72 CHEM 45 s, PG 5EJG 72 CHEAH 5 min, HL 10 pL
PCR #3479y, A FOK 1 P9I ( 36E NEB 23w 2
)1 U, 10 x NEbuffer 2L, 2K B W 75 18 K #b 55 2
20 Lo 37 CI/KIRIHAL 3 he BEDI™H T 2% EB B3
LI b vk e FHBEI R 7 BT RGeS R 2
1.3 %itF o

RJH SPSS 17. 0 #AFHATGE 240 B, THEBER
K] x £ FoR, AL UECR TS REAS ¢ Ko, 2241
PSRN 220087 , Z2 4L R P LEBCR T LSD A B 5
() HEBER FHRE K3, LA P <0.05 2 A giitF X,

2 HR

2.1 AmFA
Z 5K D Rl 285 4 W p L, & H P
¥k 3 500 mL DA B AL 5.2% ,31. 6% JL# T

2.3 i 25-(OH)D B ARk K -F B SF# b 3] 2¢ 25-
(OH)D 7K % v

AR IA 426 2 L#EIEAT T 4EA4 %K D K,
I 25-(OH) D ~F-X57K-F- 5 (19. 886 +5. 136 ) ng/ml.,
Horp By JLEE ILE 25-(OH) D F-27KF- 4 (19. 566 +
5.185)ng/mL, JE B ¥ JLE AL LG 25-(OH) D ~F347K
S5 (20. 533 £4.989) ng/ml, IF 83 < L3 41 I 375 25-
(OH)D = FRA~F JLEL HHA R R EER (1 =
1.834,P>0.05) , #%&MR4E/E 2 D L2 B PEM bR 43
A,y LEAGEAER D ~EEk = 8 i, 5 2.81% ; 4
AR DRz 151§, 17 52.98% ; 44 R D A2 (I 5t
K 118 ], i 41.40% , 4 A= & D 78 /2 8 4, 4
2.81% ;AR ~F LA LY EH D P E = #; 4k
R D=z 67 i, fi 47. 5% ; 4E4- R D A2 (lli Fok
V)68 i, i 48.2% ,AEHZK D FEE 6 B, i 4.3% , 1
KRB D f i Kb #E#H . 1My 25-(0H) D
SERPKOT AR 3G 1 B T N, 3 4 41 25-(OH) D
BKoVfem , S L e 4R R D KPR, 25 R Seit

®1 TREREAILESS ERER BMIFER

HeLE Lotk )LE
FRY () - - = 2 : = e ?
%k G (em) i (kg) BMI(kg/m") %K B (em) Bt (kg) BMI(kg/m”)
3 13 96.15 +3.94 15.32 +1.44 16.57 £1.36 18 97.08 +5.16 15.53 +1.99 16.45 +1.43
4 40 103.03 +4.02 17.65 £2.92 16.55 £1.87 37 102.12 +5.28 16.91 +2.19 16.17 +1.20
5 54 108.13 £5.19 18.71 £2.02 16.01 £1.40 47 109.22 £5.10 18.15 +2.37 15.17 £1.30
6 44 115.98 +5.33 20.53 +2.74 15.22 +1.26 25 115.99£5.16  20.32+2.86 15.04 +1.31
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FREX(F =7.246,P <0.001) 2 u] LA 3 2 4
ol 4.5.6 ZANEERHAGIHEL(P<
0.001) , KA B AR AL L B 22 S B G it A L (P >
0.05), W33, HEML HIMHE 25-(0OH) D F-H7K
43 B M (20, 304 £5. 115) ng/mlL 1 (19. 382 +
5.128)ng/mL, J3 # 13§ 25-(OH) D /K-F- & T 4
B I R 257 (1 =1.851,P >0.05) .

#3 AEFE#HHEILE25-(OH)D KEHTH

AElY B 25-(OH)D HerE 2 D EFERGL (6% ) ]

(%) () (ng/ml)  SEEz = AR B
3 52 22834571 0(0)  16(30.77) 36(69.23) 0(0)
4 113 19.825+5.273 3(2.65) 54(47.79) 51(45.13) 5(4.42)
5 151 19.426+5.322 4(2.65) 83(54.97) 58(38.41) 6(3.97)
6 110 19.174+4.55 1(0.90) 65(59.09) 41(37.27) 3(2.72)
& 426 19.566 +5.185 8(1.88) 218(51.17) 186(43.66) 14(3.29)
F 7.246

P <0.001

2.4 Hardy-Weinberg i% 4% - #4615

R VE AT A TR R SR, XF FOK T o7 i 5k
P 73 A 54T T Hardy-Weinberg it &P 456 . 2
Bt F K5, VDR A Fok 1 o 5 27 3L A4 i 45 &
Hardy-Weinberg 35 & V-4 (x* =0.820,P >0.05) , 5]
TR A B AR
2.5 AREA AR L

Ay RURAE . FF(273 bp) ,Ff(273 bp 198 bp 75 bp) ,
ff(198 bp.75 bp) ,Fok I FYIA5 R WK 1 . 191 f4i5Z
o JLE T FFOFERD 6 (% 5 8553 53] Ry 46 451 89 4] Fl
56 15, A SR A )k 24. 08% (46. 60% F129.32% ,
F 250 B PR 430 38l 47. 38% , £ S5 57 Bk R B 438 Oy
52.62% ,

400 bp—
300 bp—

200 bp—
100 bp—

2.FF A B A (273 bp); 4.5.6.7: Ff 3 B A (273 bp,
198 bp.75 bp) ;1 .3 .ff X E A (198 bp.75 bp) PCR ¥
¥4 = 4 (273 bp)

E1 FOK 1EI&ER

2.6 VDR AW FOK 14:% % &5 25-(OH)D #
A8 % b
ABFSEAEE] 3 R LR, Fooft 35 R FF ) 25-

(OH) D ¥ 18 9 (19. 798 + 5. 460 ) ng/mL, Ff Jy
(20. 555 +5. 893 ) ng/mL, ff 2 (18. 800 +4.772) ng/mL,
ff FEPR A 4E AR 28 D KRR 2 LRI RUAIG (O[]
2) fH 3 PR AR 4EE R D KA LR 22 S o B
Gt L (F=1.744,P =0.178) (L% 4) . LE
3 MSLRR A LEA R D Bz R, o ff 5 R R 4
ZD BT R[34(60.71% ) | %5 FF[27(58.70% ) ] #il
FI[44(49.44% ) ]2 FpIEHAVE & (HE R TR E50T
RN (X =2.105,P =0.349) (WLFE 4) . KA
ZOTREAR X 4R D K2 5, 45 56 R A
HER D KA EZS TR ERITFREX(F =
2.233,P>0.05)

22
21
a
% 201
o
#
S 194
(J\QJ
&
181
171
ff Ff FF
FE PR

2 VDR EE FOK | {TaSAtE%E% D KEHER

x4 FREEFEBREMERES25-(0OH)D KkE

SHIER
(%) 25-(OH)D  ZER D Z[HI(%) ]
(ng/mL) [25-(OH)D=<20 ng/mL]
FER Y
FF 46(24.08) 19.798 +5.460 27(58.70)
Ff 89(46.60) 20.555 +5.893 44(49.44)
ff 56(56.62) 18.800 +4.772 34(60.71)
L
F 181(47.38) 98(54.14)
f 201(52.62) 112(55.72)
3 g

bR D FEIRN RIS 207 AP 2R, A
2 D G2 AAUAT T 2BOLE AR I | P G SR
ez 20 i LS AR DR PR REAE O I R
555 RGP YIS L AT TR A 4 B R
FE AT W T RSO TR X 3 ~ 6 % L I 25-
(OH) D 34 7K 343 51 7 (58. 40 +22.79) nmol/L,
(31.74 £10.17)nmol/L (24.4 +11.2) ng/mL, 4= &
D RJE i = 3 5 47.37% ~75.3% 487n2# 18T )L
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e R D EFRRBLE AL T o ASWFTE I DL E PR 7k
JNIXJLEAE A 4, K IAHIX 3 -6 % LA
F D EFT T RO SCk " P i
1M1 25-(OH) D SE-217K - (19. 886 +5. 136 ) ng/ml, H:
H B <y LML 25-( OH) D SRR (19. 566 +
5.185) ng/mL, 4/ % D 3K IE AL G 2. 81% ,
Bz HmE 55.79% (AN 41.40% o (HASHBIX B3
SPEEE AR R D KO SRR AP LEAH L, SR B
T RG22 5, PR AR Hi X (1) 24 0 i )L 3 5 (A 4
A D EFRRIAE R

MR YE A 2 D 32 SRR T B bk 4 58 S48 IR G
Ja A AR AR T . 2015 AR Bl i ek &
D = B4R D Bz PSR BIA & w0 (R
fRIAR ) ) HEF7 L - 34 ;2 A1 i Sl B ) R AE 1 ~
2 h/d, WA R KER 4 B SF LI AR H P Ahis s
[IBETE 2 h DL b (A& TR JE — 4 v 22 AR IR A XoF
EMET B, HERR AR EL5  HURE D H BE
AP TRPELE A 25 D B S 820 SO I BEHE DA it 3
25-(OH) D HEFFAEE HK o 3 AT BE AR 7| X 2 8 i
ILEEA R D EFROUVER IR T R ZEEE . Aok
PR RIS BT R b 78 S 428 2 D il 500 A B4R
BRI RS, R RREYHM4EAER D &
B, 24 AL 3E 5 20 i ] SRR EAE R D, A
WFFE B, B AR E 2T I R R SR A ) R i) B
AU N BB TR R INIR M, A X 88 <7 JLZE 475 il i 1
A/ B RBEAY =K 500 mL DL EAI{LE 5. 2%,
T 65% AiAy ) LA H W AR 7E 250 mL DAR . 3X A fE
SN B P LB 4 R D B FRART B E 2 R
Z—o WA BIEIE R IMAH 27. 4% (/) JLEAE 3 % LA
HiAbFE it 4iAE D RIF L H 3 2 LU A #h 78 AL 2
5% . AW 3 45T 25-( OH) D /KB4 FRAIR,
WA RE S AN LE A R D A Fei A 5

Y2 D RIERR Z B R R ma s, a4 2
PVE Rt bk i sz 2 B, 5 EFRISHAH 56 9 VDR
RGO 5, Fok T A3 55 H A8 WA 2 M — m] gl A%
VDR 28 LMt B 57 o KT Fok 1 {5 2251k
55 25-(OH) D 7K FAH M BT, B N A5 1R 9 A —
. Abrams'™' & Smolders 2" {1 BF 5 & PR £f 3 PR A
AT 25-(OH) D /K-, 474 F A8 A0 R MA L
A f 407 35 i A & 25-(0H) D K ik, Meropi
SECUH S BRAE G R R Je B 4 o7 3 DR A 1A 25-
(OH) D /K- REAR, B AN A58 B Fok T 437
MBS R D KRR AR

BUIEHT LB A £ I P TR AR L A % P TR 4E A2 3R D K
AR, 4EAE R D Bz K HAN RS R B A 4R 2R K D
KRl Z R RE G225, #78 VDR Z AR
Fok I S 275k ES 25-(OH) D JKP-J K. Mt
—LBIE VDR FER 25X 4R R D RS iy A
BORAR b T tAT KAEAS (2 D TR AT, LA 52
BILE AR D A FERUKCFRE AT 5

Li PRTIR A IX B S LB A YA R D KP ™
FAR T EEAR SR N IEPELEA R D AR A 2 S AU
PEAEA R D Ah et DB sl (HSEHARAS , —J7 T2
T HRBEAAFIER , 75— 75 11 AR SR S B A 4
NE TR RS2 A BEZ AL, A ik A BEUAS 3
DXCER ST LR A% K I DU A 28 AR WL, A 1R 22 )
JEO PR R R A R, PR A,
AP N AR BB <7 L £ 4 A A 5 B G
e, PR R Sy LA TP X, TR PR AR ) T 2 T R
TA R E TR HOF, NS SRR IR B R SR IR
SR E TR E TR [F, % TSy L
FREWANEAR , BB A SCHR T Al IR B,
Wt T By LEDE R YEAE R D RGN, 1 B B S
JLERFE R T T S R R @B . e/, 2008 4F
IHRARCEEBO Y P LA G 2 T & 2 2 W b s
AR D R BRSO BER AP FELEAE B D I ] $E i
2 A JE BT Ia kb 78, (E 0 5 b 78 22 WA~ 47 I B R i
Yo T 3 ~6 2 JLE AR RH AR 5 FEA W)
AR 57 R S L, B 2 T 5
IRIEAR /R IZAF R B LB B FRR DL B AR T, S il
BB R R 3 8 LA L EEE AR D i b FE Y
MREHE , & FF 0, Ah ST 4EE 2 D R[] af SE 1 2
6 Ji %, B =BT AT B

SE k-
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