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WE . BHE 5ArEm T4 0 Bl A XD MR AZ AL S B A K% E (GH) M B ZHE
¥BAF-1(IGE-1) 8%, Fik ABURMN ER X FRES —ER201745 4 A—20204F 1 FIKE 94509 8L
8O A MIRLL, 75 N B B AR A 694 BOL R 5046 A x TR, WL 4L e & & A Vs A Z D[25-#
Yk %D, 25(0H)D,] 4k 4% 48 .45 45 .GH.IGF—1, KA Pearson i 50 & & A E VB GHIGF—15 25(0OH)D,,
Sk BE AR A5 SRR AL AR ROC WK, ST A £ D BARR LS 05 ik, R WA S S,
WE B GH.25(0H)D, IGF—1.2k 5 4R 45 K T 2 B ZL(P <0.05) , MLERRH GH, 25(OH)D,, IGF-1
IR T 2EBLL(P <0.05) . & &5 25(0H)D, 4k 4% 40 45 4539 2 EAR & (r =7.692.7.126.7.068.6.830.7.426 F=
7.309,3 P <0.05), &L 25(0H)D, %k 5 4745 4539 2 EAB K (r=7.321.7.263.6.593.6.829.7.200 47 6.786, 3
P<0.05), Bi#E525(0H)D, %k 5 40 45 43 BB (r=7.434.7.160.6.710.6.789.7.125 %7 6.940, 3 P <0.05),
GH 5 25(OH)D, %% 5% 4R .45 453 2 IEAR % (1 =6.779.4.425.4.862.3.837.3.696 F7 4.148, 34 P <0.05) ,IGF-1 5
25(0OH)D, %k 4 4R 45 4839 2 EAR £ (r =6.950.4.796.5.462.4.296 . 4.474 #2 4.056,3) P <0.05); ROC WL 2+,
25(OH)D, %k 5 AR 45 B TRA A M5 7 4% /) 52 09 AUC 431 4 0.914(95% CI:0.867,0.960) .0.910(95% CI:
0.858,0.961) .0.866(95% CI:0.807,0.925) .0.811(95% CI1:0.737,0.886) .0.853(95% CI:0.789,0.917) .0.850(95%CI:
0.786,0.914) & 0.978(95% CI:0.959,0.997), 25(OH)D, % Wik )y 89 LRE | 45 5 4 86.0%(95%Cl: 0.812,
0.892) 7 61.3%(95% CI: 0.547,0.698) , 4k 5 Wi 4% /) JE 69 B M | 4 57 2 82.0%(95% CI1:0.786,0.858) = 53.8%
(95% CI:0.482,0.651), 455 B4/ e 69 B8 . 555+ H 80.0%(95% CI: 0.743, 0.836)%253.8%(95% CI: 0.471,
0.639) , 4R W 4 R B9 BUBPE L AFFPE A 78.0%(95% CI:0.647,0.821)F7 52.5%(95% Cl:0.446,0.582) , 458 Wi 4%/~
SE R AN HEFHPE A 76.0%(95% CI:0.625,0.790)F251.3%(95% CI:0.419,0.567) , 4534 I 4 ) 2 A9 A Bubk 45 S
4 82.0%(95% CI:0.779,0.827)F2 68.2%(95% CI:0.593,0.740) , Be A5 W7 4 ]~ 2 B9 ARPE A SFHE 9 94.0%(95% CI.:
0.869,0.990)#277.5%(95% CI:0.644,0.818), 518 4 JvE )L F 25(OH)D, 4k 45 4R 45 KT, & & R E
B GH. IGF—11525(OH)D, & 45 40 45 S A & R aAa M A B T4 Wi 45 Vit
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Abstract: Objective To analyze the levels of serum vitamin D and related elements in children with
dwarfism in Wenzhou and their correlation with their physique, growth hormone (GH), and insulin-like growth
factor-1 (IGF-1). Methods Eighty children with short stature admitted to the first affiliated hospital of Wenzhou
Medical College from April 2017 to January 2020 were selected as the observation Group, and the other 50 healthy
children who had physical examination at the same time were included as the control group. Body information
(height, weight, bone age), vitamin D [25(OH)D,], micronutrient (iron, zinc, copper, calcium, magnesium), growth
hormone (GH), and insulin-like growth factor-1 (Igf-1) were compared between the two groups. Pearson method was
used to analyze the correlation of height, weight, bone age, GH level, IGF-1 level with 25(OH)D,, iron, zinc, copper,
calcium, and magnesium. ROC curve was drawed to analyz the diagnostic efficacy of vitamin D and related elements
in dwarfism. Results Comparing of height, weight, bone age, GH, 25(OH)D,, IGF-1, vegetarian iron, zinc, copper,
calcium, and magnesium between the two groups, the observation group was lower than the control group (P <
0.05); the observation group was lower than the control group (P < 0.05); height was positively associated with 25
(OH)D, and trace elements (r = 7.692, 7.126, 7.068, 6.830, 7.426 and 7.309, all P < 0.05); body weight was
positively correlated with 25(OH)D, and trace elements (r = 7.321, 7.263, 6.593, 6.829, 7.200 and 6.786, all P <
0.05); bone age was positively associated with 25(OH)D, and trace elements (» = 7.434, 7.160, 6.710, 6.789, 7.125
and 6.940, all P < 0.05); GH was positively associated with 25(OH)D, and trace elements (r = 6.779, 4.425, 4.862,
3.837, 3.696 and 4.148, all P < 0.05); IGF-1 was positively associated with 25(OH)D, and trace elements (» =6.950,
4.796, 5.462, 4.296, 4.474 and 4.056, all P < 0.05). The ROC curve showed that the AUC of 25(OH)D,, iron, zinc,
copper, calcium, magnesium and combined detection in the diagnosis of dwarfism were 0.914 (95% CI: 0.867,
0.960), 0.910 (95% CI: 0.858, 0.961), 0.866 (95% CI: 0.807, 0.925), 0.811 (95% CI: 0.737, 0.886), 0.853 (95% CI:
0.789, 0.917), 0.850 (95% CI: 0.786, 0.914) and 0.978 (95% CI: 0.959, 0.997), respectively. The sensitivity and
specificity of 25(OH)D, in the diagnosis of dwarfism were 86.0% (95% CI: 0.812, 0.892) and 61.3% (95% CI:
0.547, 0.698); the sensitivity and specificity of iron in the diagnosis of dwarfism were 82.0% (95% CI: 0.786, 0.858)
and 53.8% (95% CI: 0.482, 0.651); the sensitivity and specificity of zinc in the diagnosis of dwarfism were 80.0%
(95% CI: 0.743, 0.836) and 53.8% (95% CI: 0.471, 0.639); the sensitivity and specificity of copper in the diagnosis
of dwarfism were 78.0% (95% CI: 0.647, 0.821) and 52.5% (95% CI: 0.446, 0.582); the sensitivity and specificity of
calcium in the diagnosis of dwarfism were 76.0% (95% CI: 0.625, 0.790) and 51.3% (95% CI: 0.419, 0.567); the
sensitivity and specificity of magnesium in the diagnosis of dwarfism were 82.0% (95% CI: 0.779, 0.827) and 68.2%
(95% CI: 0.593, 0.740); the sensitivity and specificity of combined diagnosis of dwarfism were 94.0% (95% CI:
0.869, 0.990) and 77.5% (95% CI: 0.644, 0.818). Conclusion The levels of serum 25(OH)D,, iron, zinc, copper,
calcium, and magnesium in children with dwarfism are low. The levels of height, weight, bone age, GH, and IGF-1
are related to the levels of 25(OH)D,, iron, zinc, copper, calcium, and magnesium. Combined detection is helpful to
diagnose dwarfism.
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1 AR5AEE

— i E
TEICTEL N B B R~ B 57— B BE 2017 4% 4 H —
2020 4 1 7 WCIh 19 9% /INIE fB A 80 i SR A . L
L B As B, Lotk 35 AR 3~ 15 %, T
(9.25+2.38) % ; L= L4, )E A L34 %, HaA
[7) 30 122 B 1A A £10) i B L 3 50 ) g Xf R 2H . Hov L 3B
PE 3L, 22 P 19 B AE 8 4~ 15 %, F- 1 (9.50 +
2.57) % o T LH I TR AL BRIAR % LA, 25 R4
IR (P>0.05), Hfinl b, AR O
INEEFF A (& B M L EE 2R 8 R D2 Wiks il ; @4
Kl F< 5 em/4E; @G & tLEER . A LEAK
2R IE2E s WGH Uk R B 2 /0 1R GH i fi >
10 pe/L; & RIECA 78 AH K A 3 o HEBR b o
OEMNKEFRE. BRMUIWRETAAELAIE, G
OARPR G H E FEWE/ME; QAART3 AN
hFE L SRR PELE A R D IR s OFFFE T AT
@A H AR A P o ASBIF 5% 38 3 s B PR 2 e B
Ao d A, BT JLE R KA R SO B MG
[Eh=S i
1.2 Fik
121 skanl OF: FHR-55R; 2
K L A 2 G0 e T B v T Al b, Kk R LB R HE
K, MR, SCESEETTT, BRI AT
R I ST T A RS 3 K P R b 2 42 Ak S T 2
WOEUE . QWE: fHFE—KEFE, 57 FiHH
T, AR HE; 24 L RS iR HLHEZS K/MVE
Je, PR S TR EFE T R B AR
BB . @FH: WA F WS BN AL E#, M
TR B R ] Philips 805 X S ZBLAA4E . 8 DF
o3 Z I E DL F 1BV E i
122 i B 3sAnten fHECSZ AR L2 S8 E Tk
1ML 3 ~4 mL, 3 000 r/min &> 10 min, B 35K, &
T 20C KA RAF TR . O4EEFED: WP K
COBAS INTEGRA® 800 4= [ 2l A 16 3 BT A3 K& i 23
M Rz W™ 5 (L) ABRA ], Rk
S vk K N I 3 25-F2 4k 2 D, [25(OH) DK
25(0H)D,Z % (H™: > 150 ng/mL N 44 £ D i,
> 30 ~ 150 ng/mL N IEH ,> 20 ~ 30 ng/mL A 2,10 ~
20 ng/mL A B Z , < 10 ng/mL R EH = . @K
JCE : BU300 L ML i A L R B R B 2

1.1

;I BHS100S 78 J52 7 W A ' 148 (At 5 1 e 1) 37 2
P AR B A B WD) R BE R S BE KT
S ZAHY . £k 7.52 ~ 11.82 mmol/L; 5 58 ~ 110 pmol/L
(0~3%), 62~110 pmol/. (>3~10%), 765~
170.0 pmol/L. (>10%/); 4 11.8 ~39.3 wmol/L; #51.5 ~
2.3 mmol/L; $£1.12 ~2.06 mmol/Le @GH. IGF-1: W
JH % [C COBAS INTEGRA®R00 4> [ 8l 4= 1k 43 BT A &
fic 3 5 &5 12 (G2 W™ (R ) AR F], RATH
2 KRG NS GH . IGF-17KF. B%(EY.GH>
10 ng/mL N IEH ,5 ~ 10 ng/mL N3 6= , < 5 ng/mL
H5EAERZ ; IGF-1 49 ~ 289 ng/mL (3~5%),52 ~
316 ng/mL (6 ~7 %), 64 ~345 ngmL (8% ), 74~
388 ng/ml. (9% ), 88 ~452 ng/mlL. (10%), 111~
551 ng/mL (11%'), 143 ~ 693 ng/mL(12 %), 183 ~
850 ng/mL (13%/), 220 ~972 ng/mL(14 %), 237 ~
996 ng/mL. (15%) .
1.3 SFitEAHE

AR 23 B R 1 SPSS 23.0 Ge it # ik . iR
K H Shapiro-Wilk £ 5 , £ & 1E 8040, LA EL + B3
W2 (£ s) BRI oK 50 5 THE078 BE LUK B LE
(%) K7, R x> K 5 5 AH M 73 B 1 Pearson 12 .
2 ROCHIZE . P<0.05 N 2ERAL T4 L,

#HR

AR EIEIRIEER
WA ILERN B & R E BRI, 2R E50T
RN (P<0.05), WELHIMR TR . W1,

2

2.1

F1 MWAKEBIEIREE (xxs)
2H 5] n B fi/em PR kg BitZ
Xif B 50  151.92+1847 41.35+6.30  12.51 +4.26
pUEZSIE | 80  123.62+1495 27.84+4.18  9.40+3.18
t{H 9.580 14.703 4750
P{H 0.000 0.000 0.000

2.2 WHILE25(0H)D,.GH.IGF-1 7k F b5
Widl JL# 25(OH) D, GH .\ IGF-1 /K ¥ e 55, 22
SAG 22 L (P<0.05) , WAL KT X R4 .
k2,
2.3 WAEILEBXTEKELE
PHALLE PR BE R S BT LA, 2 5 A 5
12278 L(P<0.05) , WELLH BN T X BRA . WL 3.
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x2 MWH25(0H)D,.GH.IGF-17KELLE (ng/mL, x +s)

4151 n 25(0OH)D, GH IGF-1
XHRZHL 50 39.52+5.78  1529+3.72  357.63 £60.91
WEEd] 80  13.46+2.59 6.85+1.06 211.59 + 41.30
tH 35.133 19.127 16.290
P{H 0.000 0.000 0.000

24 55 . KE. B .GH.IGF-1525(0H)D,.
PR VPE VIR L E5  EERIMR R 1

S 525(0H)D,, . BF. M. 45, BRE
TE R (r=7.692.7.126 . 7.068 . 6.830 , 7.426 F17.309,

¥ P<0.05), RE525(0H)D,, #. 4. #l. 45.
BEY R IE M & (r=7.321. 7263, 6.593. 6.829.
7.200 A1 6.786, ¥ P <0.05), i 5 25(0H)D,,
BROOBEL ML RS, BEXIEIEMSE (r=7434. 7.160.
6.710, 6.789. 7.125 F16.940, ¥J P <0.05), GH 5
25(0OH)D,. k. BF. . 45, BEHEIEML (r=
6.779. 4.425, 4.862. 3.837. 3.696 fl14.148, ¥ P<
0.05), IGF-1525(0H)D,., % . & . . 8. #
PRI (r=6.950, 4796, 5.462. 4296, 4.474
F14.056, #P<0.05), WE4a,

*3 WAMXTHRAFELLR (rxs)
21 531 n 2k/(mmol/L) £/ (umol/L) Hil/( umol/L) 5/(mmol/L) 4/(mmol/L)
X R 50 9.46 +2.53 91.59 +10.27 28.74 + 4.86 1.83 £0.61 1.65 £ 0.69
WL 80 541+ 1.67 62.08 + 8.36 12.81 £ 2.05 1.12+£0.38 1.01 +£0.29
t1H 10.999 17.912 25.905 8.184 7.336
P 0.000 0.000 0.000 0.000 0.000
x4 BEMLE.BH.GH.IGF-1525(0H)D,. % 5. $0.55 S X E R

- 25(0H)D, B B il i B

r{l P{H {8 P r{f PAH rff P{E rfd PIH r{f PAH
B 7.692 0.000 7.126 0.000 7.068 0.000 6.830 0.000 7.426 0.000 7.309 0.000
ey 7.321 0.000 7.263 0.000 6.593 0.000 6.829 0.000 7.200 0.000 6.786 0.000
e 7.434 0.000 7.160 0.000 6.710 0.000 6.789 0.000 7.125 0.000 6.940 0.000
GH 6.779 0.000 4.425 0.000 4.862 0.000 3.837 0.010 3.696 0.019 4.148 0.000
IGF-1 6.950 0.000 4.796 0.000 5.462 0.000 4.296 0.000 4.474 0.000 4.056 0.000

2.5 25(OH)D,.#k.5¢. 80,55 . S KRB & H M Xt 3%
INERIZETNME

ROC £k 7R, 25 (OH) D, Bk VBE 4 V45 86 L
BB A5 G 32 W7 6 /INE B9 AUC 43 1) 4 0.914(95% CIL .
0.867, 0.960) . 0.910 (95% CI: 0.858, 0.961) . 0.866
(95% C1:0.807,0.925) .0.811(95%C1:0.737,0.886) .
0.853 (95%CI : 0.789, 0.917) . 0.850 (95% CI: 0.786,
0.914) }2 0.978 (95% CI:0.959,0.997). 25(0H)D, &
W28 /N ) U E R S 1 R 86.0% (95% C1:0.812,
0.892) 1 61.3% (95% CI:0.547,0.698) , ki Wr & /)N
i B SR 4 S N 82.09% (95% C1:0.786,0.858)
H153.8%(95% C1:0.482,0.651) , FEi2 Wi i /INIE 1 4
B RS R 80.0% (95% CI: 0.743, 0.836) Al
53.8%(95% CI:0.471,0.639) , 412 W 18 /INAE Y 450 &
P RS 78.0% (95%Cl : 0.647, 0.821) Fll 52.5%
(95% C1: 0.446, 0.582), F5i2WikE/NMiE i U |
LN 76.0% (95% CI: 0.625, 0.790) F151.3%

(95% C1:0.419,0.567) , B2 Wi 3% /INIE I LR |
SR 82.0% (95% CI: 0.779, 0.827) F1 68.2%
(95% C1:0.593,0.740) , B 5512 W i /N 1 50Uk
B 52 PE N 94.0% (95% CL: 0.869, 0.990) F177.5%
(95% CI: 0.644, 0.818)., WLIK1F1%5,

0.8

0.6

U

0.4

0.2

0.0

014
1-Fp 5
25(0OH)D, %k 5. 51 . 55 . S R BX & e il
ST /IMER) ROC B2k

0.0 0.2 0.6

&1
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R B B2 AR 930 %
=5 25(OH)D,. k.50 55 . 5 REE SN Z/MERISET N E
» 95% CI FHUR N/ 95% CI R/ 95% CI
it i A AUC Pl
B B % TR BB % TR EBR
25( OH)D3 26.82 ng/mL 0914 0.867 0.960 0.000 86.0 0.812 0.892 61.3 0.547 0.698
[Z3 7.12 mmol/L 0.910 0.858 0.961 0.000 82.0 0.786 0.858 53.8 0.482 0.651
=4 76.59 pmol/L 0.866 0.807 0.925 0.000 80.0 0.743 0.836 53.8 0.471 0.639
il 21.69 pmol/L 0.811 0.737 0.886 0.000 78.0 0.647 0.821 52.5 0.446 0.582
5 1.42 mmol/L 0.853 0.789 0.917 0.000 76.0 0.625 0.790 51.3 0.419 0.567
bt 1.37 mmol/L 0.850 0.786 0914 0.000 82.0 0.779 0.827 68.2 0.593 0.740
BA - 0.978 0.959 0.997 0.000 94.0 0.869 0.990 77.5 0.644 0.818
3 itig IR F XTI, & /NiE 8L YE 25 (OH) D, K FAIG,

AR B e s R A KR e, Rk
A Ik R A T A B B L 20 L A R SR A A A
AR FELE R BN, WG RE AT R T X
ML, UBEBHIE/INVIE BB LA 2ot AR KA R A% . GH-
IGF-1 i D) 68 25 L J& 58 /NIE 1 2 22 R L 2 — .
B GH . IGF-1 J2& 5% Wi i B 4 J 3 58 . o fb i
TR HET, EILEARK R E PR EZEERY,
AR EB, BANEBRILFALEKIIBEZME .
IGF-1 /KRR LA, GH. IGF-1 43 MA ik /1> |
i s S bW Sl LK NS, JF W s Al B b
BN GH H R ET 40, BB A8 UM I = A
IGF-1, JFAF T IGF-1 KM 3244, M2 2 Ay 4%
20 R 2 AL R 0 A M, PN AT A M R R ki
A, HET R R AR K MR, IGF-1 REfE
#EGH I & LS R, R A 227 %L,
RN NSRS = UK A N O RELE ST VTN I 4
4 GH ., IGF-1 /K K T X B 40, 48 7R B& /N AE L
GH-IGF-1 i D REZEAL , &5 53 5 KM AL B e — 3.

Y 2R D Y AR R S a2 b A A 20 kL P B
D rf ) 25— 3% A0 Bl AfE 1 A2 B 25 (OH) Dy, P78 B Ik
S AN S o [ DS R TR N RSN By e (e ey
TEPEAEAE R D, ROk v FS Il . AR M 40 i
04k . BB i R D 2R LF A T AR
A, 4eE R DAY R0 £ S
HRMEAEA R DZRGE G5 R AR . 4
LUERK S50, deeaaso e, w5
LR, I3E 25 (OH ) D, 7K -] B 42 s e A A4 A R
D WAEAE Ko ARG R D =t i 50
W, B B R W, D2 5 R S AN
G OB AR A AR R ARBFSUER A1 25 (OH) D,

VI WM 54 R Dz S ERZRA —%
KFRo F/NAETIEFE H, 1GF-1 K FF Rl fig
R ARLEA R DG Z (S N, At 44 R D
5 GH-IGF-1 fli iy X R o e s iz s br, 4
8 2 P450-CYP2R1 #E 44 2 D itk S5 A
EESHEM, HAIERYEAF DRI R CHEDY
fitg, WA GH AIGF-1 ¥4 IR &M, 5%
Tt 14 A Qi A2

ANERNILF 61 FoL R, ENERNKE T %4
HIER, — Bz ¥4 S 80800 9K R R E
(B RG, ASBFIT 4 o, WS4 v 2k BE A
B CBEAR X IRAL, $R R/ INAE B LA N Sl = A G
JLER. KRB S5 ARG, € UE i 2T 8 A AR
KAt — A At . AR is, kel
B EER T N, S M ALK 2 Bl R G ML ZU E R
T TIRE , A 2 B R I8 b 5 A A 5y s R R IG5
e, FERERDFELRBCNR, InEE SR
PRGOS, BRI B R AR K, BEREAE S M GH-1GF-1
WS HARIRE R, IRPES B GH KRR, REAE
D3 59T 40 MO 35 58 5 40 Ak, 8 U0 1 240 e R A A
Madhfe, BRI, dEmg] &k &N, [h
W, BEREE o> AR NREEAN SIS, 25
EERSZRRE, X BRI ILES .
WL E R EE AR . A TE AR N R R A Bk
5 & M P Re A VE R, L R A 1 e 5 R B
DUBR A B, T LA AT 52 i 4 IR SR 15 % 52 A o
RS 5 E R AR BLART RS, B
TR PN TR BT A B 0 2 A i, RS 2 R ) S A
W, FECEEE T ZIRY, TPk KR E
JLEEFREFER, BI85 X85 1 75 5K
WM, HEEZ, EE kR, 5
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BOES B L g E N AR BT BT TR, S
R, B UENLARICIG ) A, R
i B ) A Ay, OGN R B R A AT G
(R G AW PEAE R B, ReusfE HEPLIA ) &
BTN AERE LA B 28 0 X4 PR [ B I BE A R A
il 2 A REE b 2 Mgk JIEL 8 52 4 %k < gk E e Y R
DA A 28 27 2 R0 LAY I 3P, BE = T S 3
TR R, ot 28— L PR 422 3 A %y % 3ok 5 ol
25 2 i R LA . ME 3 0, SESR L EE IEH Y
E5F 4 o L

AT A M BN, B R E AR
GH.IGF-1 5 25(0H) D, Bk B¢ 4 45 BE & 1IF A
K, P UFYE A R D 500 R W/ IMIE 5
M /NS AERIR Y, BB/ NVEE L LTS GH . IGF-1
AFHIMER . 5. 4E4 R D, BMIEIEAMAE, X
HARME S RA ML ROC Lk 8%, 25(0H)D, .
BROUBE R S VBEER S 12 R /NVIE 1Y AUC R 0.978,
W AR -

ZE E TR, RR/INVEE LI 4 A R D KA G IT
FARPMET, B, AE. H#. GH, IGF-15
25(0OH)D,. #k. &, #1. 45, BEA X, BAREW
X/ NAE A B IZ N ALRE . AN ARG 8 T/
AR, RG] ENET BT K5
0 B — 2P IR S

& £ X B
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