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Rk e B LIGY Y R Il IGF-1.1GFBP-3 .25(0OH)D,
B KPS A e He S5 A% 2 R B T AHSG PR S B *
RF®H OHEE OEWHE OE W ORI HET &5 o IMER F OH ERT
(BB L B BN i L 2 472 230000)

BE B R AR E(ISS) BILE T a6 i S 2 A K H-F 1(IGF-1) k& £4F 4 K B F4 4% 9 3(IGFBP-3).25
# %4 % D[25(OH)D], KR BE K-F AR B WAL F Fo R b e X, Fik A EBEILEER T 2017 57 A ~2021 53
R Nis 6 88 4] 1SS % )UAE A AT 540, 5 it IR B AR A i BE )L & 88 45 4F 4 *T P 40, ML 4% % 48 fn 7% IGF-1.IGFBP-3.25(0H)D &
R B Vg ISS & U3 77 316 fo 7% IGF-1 . IGFBP-3.25(OH)D & & fi BE K-, Ak A48 47 A B B #4536 4%, 1833 Pearson 48 %
M5 #7 1SS %)L & IGF-1.IGFBP-3 25(OH)D & B BE/K-F 55 kM35 47 B #2547 09 AR Kt . S5 R AT R 40 % )L 7 IGF-1,
IGFBP-3 .25(OH)D K F 4% T #F B 48, o R B2 K F & F 24 1R 28.(3% P<0.05). ISS &)U %5 J& f ik IGF-1,IGFBP-3.25(0OH)D
K34 & T g 78T, W R R BT T 8 5 AT (39 P<0.05), 1SS BJLE 6 4 & AT F S8k £ (BAD) B8 35 5 (BAD LA
AR 8 2 (BMI) ¥ 3 F 8 77 47 (3% P<0.05), £ Pearson A8 X M 4547 &L 3. ISS % )L % IGF-1,IGFBP-3.25(OH)D K-F 5 & & 4k
¥ BAD.BAl w1 % BMI ¥ 2 EAR £ ki L & & k£ BAD.BAI A% BMI 35 2 % 48 £ (35 P<0.05)., Z5if:ISS &)Lk iF
IGF-1.IGFBP-3.25(OH )D /K-F 5 Ak, & R B RT3, B Lk w45 kr3g #o & & A& . BAD A% BAI A £,

KT 4 K M 4500 5 ; IGF-1;IGFBP-3;25(0H)D; A Fi B s kA K H 3 Bl AR 1
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ABSTRACT Objective: To investigate the changes of serum insulin-like growth factor 1 (IGF-1), insulin-like growth factor binding
protein 3 (IGFBP-3), 25 hydroxyvitamin D[25 (OH) D] and cortisol levels in children with idiopathic short stature (ISS) before and after
treatment, and their correlation with physical development and bone age. Methods: 88 children with ISS who were admitted to Anhui
Children's Hospital from July 2017 to March 2021 were selected as the study group. Another 88 healthy children for physical examina-
tion at the same period were selected as the control group. The levels of serum IGF-1, IGFBP-3, 25 (OH) D and cortisol were compared
between the two groups. The levels of serum IGF-1, IGFBP-3, 25 (OH) D, cortisol, physical indexes and bone age indexes were com-
pared before and after treatment. Pearson correlation was used to analyze the correlation between the levels of serum IGF-1, IGFBP-3, 25
(OH) D and cortisol and physical indexes and bone age indexes in children with ISS. Results: The levels of serum IGF-1, IGFBP-3 and
25 (OH) D in the study group were lower than those in the control group, while the levels of cortisol were higher than those in the control
group (all P<0.05). The levels of serum IGF-1, IGFBP-3 and 25 (OH) D in children with ISS after treatment were higher than those before
treatment, while the levels of cortisol were lower than those before treatment (all P<0.05). The height, weight, bone age difference
(BAD), bone age index (BAI) and body mass index (BMI) of children with ISS after treatment were higher than those before treatment
(all P<0.05). Pearson correlation analysis showed that the levels of serum IGF-1, IGFBP-3 and 25 (OH) D in children with ISS were posi-
tively correlated with height, weight, BAD, BAI and BMI. Cortisol was negatively correlated with height, weight, BAD, BAI and BMI
(all P<0.05). Conclusions: The levels of serum IGF-1, IGFBP-3 and 25 (OH) D in children with ISS decreased abnormally, and the level
of cortisol increased. The above four indexes are related to height, weight, BAD and BAL
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i BN /IMIE (ISS) J& T AR KB Mo 2 — , 2 S EUL
O PR/ N T B T E U LB O RR, AR R R
THARKMERMR MR Z AN IEPERCOR, mTRR A KR 1oy
Who TTER/A R RR , 70 LB B e DL A0 2 B R
B b/ 2T ECISS . I, Ay £ 12 W 1SS AN
AL R R KN T LUGF-DJET T i - ik - £ K%
RSB Z AR P OGP E AL 2, R AE R R
AIPERIRY R R AR K K 7455 8 1 3(IGFBP-3 ) & —Ffi]
5 IGF &G RV, Tl R 55 5 Sl B 0 s
P, T REA M A K E , ATREAE LB A K R Al R A R
FEREEAM AL, 25 F4EE R D[25(OH)DPR4EER D 15
MEARFR T FER L, ATARBUMALA N e R D AR
&, MYEER D 7E4efp 380 10 IR A KA &
RS EREENEN, 25 T ILEERMIERR &
A KRR AR, B SRR ST LS LS LT (R 3 e 3 O
SEVEVE N, AT AERr 45 25 21 2L (N B4 UL FBZ R ) B9 1E % 2
AEC AHSCT BIRFEFRFN 1SS SC R AT S AT HIE - 45 T 1k, A
SCIE ST 1SS AR L _F R DU L 27+ 15 AR 4 A8 A K HE 5 1A
KRB FEIR AP, LU 1SS 1B iR SR IIES H K, iR
BIR (1

| RS i

L1 — s

WU LB BE B T 2017 4 7 3 ~2021 4F 3 AR
1 88 {91 1SS [LIE A WFSEAL . JiPE 50 {91, Lotk 38 foifs 454y 4~
10 %, FH9(7.41% 1.02)% A ARRHE: (1T A 1SS BILMATE
AR S SE LB UM Wbs e s (2) 4RI 4~10 25 (3) 2k
I B i LA S AR A e 54 5 (4) IR o BURGL R TR - HERRAR
i (PR SERMEAEROR 5 (2T B i< HE o D RE
AR ; Q)FIERIEFRETFEE; (DA PR
RGPIN A BN 5 (SIIFAEABI T 5 i o 75k
W[l ARG (i e )L 88 WX iR . S0k 52 91, Lok 36
13 4F 0% 410 27 SF2(7.45% 1.03)% 0 2 4LPER] AR BERD
2S5 (P>0.05). Frff AL WEd A A HAEE s )
A LR L E PR PR B2 T AEARIESY .

1.2 HRFE

(1)1l 34 IGF-1,IGFBP-3 . 25(OH)D K iz JF s 7Kk S H A6 «
SRR Z LI M2 G Ikm 3 mL, 2802145 10 cm, 3
LR 3000 r/min, BOEE] 10 min 5 . R FH B G5 ¢
BF SRS I 1L 7 TGF-1 IGFBP-3 /K- , 480 ™ 4 a0 &b
A5 58 B, IGF-1 350 &0 A LR A B ] 5 IGF-
BP-3 &7 & H B A ) TRA R AR . SRR
K IR 25(OH)D JKF-, SR FH Ga e fb 2 & SEikAG e Jo e
K. 25(0H)D Kz s st ) €5 359 [ i+ Roche 24+, (2)
A FEARASIN « £ By 6] SR AR ZEF 25 14 B e A 158 T A 223K
JUFE B AR A o, I 58 LA TS £ (BMID 1315, BMI=
TR EE (kg)/ B i ()2, Horh By ARER RSH 0 0.01, (3)-H %

SERAGIN (57 AL 2SR SONTU100-FM $55% X 541 (1

AR DU YT IR BRA D), S R T A 528U A2 T
WS IEAN . EEBE [R]— 4 256 2 B B0 A B ik 7 58
A, FEREAE P LB R PR OB S R B R Ay, B
IR (BAD="# % / A= TG AFHY , i AR % 25 (BAD )=l - /E
TEAERS . (4)1SS BRI = B HEA N AERBER (WA K
HETRIDIA A A, FEZ51ET- S20050025, KA : 30 TU:10 mg:
3 mL),F[EN 015 U/kg-d, & HRERTE FAES. E80/7 6 TH.
1.3 IEIEFR

PRI IGF-1 . IGFBP-3 .25 (OH)D J iz JFiFs /K-,
HeA 1SS fJLIARYT ARG LS IGF-1 1GFBP-3 . 25(OH)D & f% 5
BEKSF, (ARARFE AR DL R BT AR . AT ISS & LM i IGF-1,
IGFBP-3 .25(OH)D J J i B /K - 55 A AR 45 1 i 48 A (14 41
14 GitEFiE

K H SPSS 26.0 # A4 43Hr AT B TR BB L (wt 5) 3R
TR, PRALEBCR RS . THECR R LB (%) 2R | HEACR H 22
Ky . Pearson AH X PE 4> #T ISS f JL 1L 7 IGF-1,IGFBP-3 25
(OH)D & & R EEAKF- 5 RAE HE AR B FE R AR G . Rtk
HERa=0.05,

2 R

2.1 F4AM7E IGF-1.IGFBP-3.25(OH )D K & &K Ex Eb
5T LI IGF-1 . IGFBP-3 . 25(OH)D /KSR FXF
R, i B K SF-5 T X R 2 (34 P<<0.05), L3 1,

% | FEME IGF-1,1GFBP-3,25(OH)D K B R EE/KF3FLE (¢ 5)
Table 1 Comparison of the levels of serum IGF-1, IGFBP-3, 25 (OH) D and cortisol between the two groups(x+ s )

Groups n IGF-1(pg/L) IGFBP-3( pg/mL) 25(OH )D(ng/mL) Cortisol( mmol/L)
Study group 88 116.32+ 12.30 3.44+ 042 28.12% 5.39 160.23+ 14.29
Control group 88 165.27+ 15.23 3.75+ 0.57 31.88+ 6.23 145.72+ 12.84
t - -23.456 -4.107 -4.282 7.085
P - 0.000 0.000 0.000 0.000

2.2 1SS 2)Li47 5 I & IGF-1 .IGFBP-3.25 (OH)D R K&
B2k E3TLE
ISS & JLVAYT )5 L% IGF-1.IGFBP-3 . 25(OH)D /K15

FIRYTHT, 1 AR F BT (3 P<0.05), IL3% 2,
2.3 1SS &JLiBITRI BB BRI R B S 6 PRI EE
ISS B JLIATTE 85 kT BAD BAI L) % BMI Y& T4
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JTRT(F P<0.05), .32 3,
2.4 1SS 8 JLIE IGF-1.IGFBP-3.25 (OH)D & K fREE/KES
{EIBIEHR . B IR TEPRAIHE D T

2% Pearson A &1 4 M & 1SS & L ML VE IGF-1.IGF-

BP-3.25(0H)D /K V-5 &5 AT BAD .BAI L % BMI # &
IEAHSG; i S B & AR BAD BAIL L & BMI ¥ 5§ ¢
(¥ P<0.05), 13 4.

% 2 1SS #JLBIT IR M IGF-1,IGFBP-3,25(OH )D B R /REZ/K EXF b (vt 5)
Table 2 Comparison of the levels of serum IGF-1, IGFBP-3, 25 (OH) D and cortisol in children with ISS before and after treatment(x% s )

Time points n IGF-1(png/L) IGFBP-3( pg/mL) 25(OH )D(ng/mL) Cortisol( mmol/L)
Before treatment 88 116.32+ 12.30 3.44+ 0.42 28.12+ 5.39 160.23+ 14.29
After treatment 88 154.21% 14.60 3.66% 0.51 31.42+ 6.03 147.92+ 13.48

t - -18.619 -3.124 -3.828 5.878
P - 0.000 0.002 0.000 0.000
& 3 1SS BJLAFT RIS A RIERIA R B HEtRad b (22 5)
Table 3 Comparison of physical indexes and bone age indexes of children with ISS before and after treatment(xt s)

Time points n Height(cm) Weight(kg) BMI(kg/m?) BAD BAI
Before treatment 88 125.24+ 12.30 2791+ 7.23 17.42+ 2.35 -0.52+ 0.13 0.94+ 0.02
After treatment 88 144.22+ 12.30 33.15+ 8.45 18.72+ 2.19 -0.34% 0.05 0.99+ 0.03

t - -10.236 -4.420 -3.796 -12.123 -13.009
P - 0.000 0.000 0.000 0.000 0.000

3 4 1SS 2JLIM$E IGF-1,IGFBP-3,25( OH )D F 7 RB3/k T 5151 B ISR B X A7
Table 4 Correlation analysis of the levels of serum IGF-1, IGFBP-3, 25 (OH) D and cortisol with physical indexes and bone age indexes
in children with ISS

Relevant IGF-1 IGFBP-3 25(OH)D Cortisol
indexes r P r r P r P
Height 0.592 0.000 0.591 0.000 0.577 0.000 -0.455 0.014
Weight 0.619 0.000 0.524 0.000 0.528 0.000 -0.621 0.000
BMI 0.591 0.000 0.535 0.000 0.610 0.000 -0.624 0.000
BAD 0.522 0.000 0.533 0.000 0.561 0.000 -0.562 0.000
BAI 0.579 0.000 0.596 0.000 0.558 0.000 -0.499 0.005
3 ik STRURI AW 18 b B R

1SS 8L By FRE /N, ANE2xh LR LR O H
JRE3E B T R, A2 S BUR U LZE SRR IR, 52 B4t 2
Az S, 324 1k, A% 1SS 1Y B M0 [ 1 R i
B, BB AN T sz 2 MR SRR AT, A 58
AR ARPT A B A BRI PR S50 PR, 30 Ay
RS KR Y7 = Ty 1SS BOSCHE . 56 R £ il 24 f B A B
Jas (FDA) N - AR 25 it i) 2 01 2x feg S 21 22wt
HEA IR T T 1SS JBULIIRY P, A AT BRERINC A K
WO LI E R BERIRY TS SR IR O TAE AR
FPAZIR ST R RA 2, I AR RS A 98 s
SEARITRCRAFE 22 5 , e dinaAs I 2% F 26 (88 R DT
FAHH LS AR I A B AR R 285 M L 2 T
HEMERFHE, HETCPH T2 MEmin 7 RCR i 2
o A BORBI SRS P B8 AT LA AR E R R

ARICEER KR, W4l Bl IGF-1 IGFBP-3 25(0H)
D /KPR TR IR, T f BTRKOF & TR IR . x4 1SS
M 3% IGF-1.IGFBP-3 .25(OH)D 7K V- 58 FEAI%, K FEs /K7
o FIBIRE, T i - FK S IGF vy 6e 5 & W] RETE ISS
MR R RS R R 5 S /R, i IGF-1 IGFBP-3 ¥ /&
H1 IGF i VA e bR , S PR S8 sio2E 2% LA
KEB®EBEEZ W22, 25(0H)D 244 % D —fiRIIE
Ko HEMOI N KRB RAL S m KT, K giA %
D X Rl A g DL K i B8 A — AR SEVE A, AR
BRSBTS ZXEEMER, [EIURNYEAEER D st
ZIESRECEEE TR, AT A KR T ZBREM, B T
B —E A, Al an i A < LR B B
PRIBRIR B ARHPE , LR R 7K (0 SR 8 ] el i IR ALk Py
A KIS I SR 2Rk, Ak Rk 1SS & AR R SR, ARBFIT
W R ISS BB LIAYT IS I s IGF-1 IGFBP-3.25 (OH)D 7k -
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YR TIRI T, 0B R KSRTIRITRT 28T RN, AT RE A

KIEIRIT AT RO sE L 52 AR RIR, i — 2D e A 5

S IGF-1, M 2R A A AR AR I, AR AT

Pt USR5 R, B BB TR SR A IR AT T8

JURMA 25(OH)D, HAE(E SEHLIARE i K& 19 IGF-1 LA K IGF-

BP-3, DURIHCE#S AR I AR s A H Y il , 24 KA

75, LMY IGF-1 IGFBP-3 25(OH)D 7KV Fh& , J Bk

FRRE. D340,18S BULIBYTE B A E \BAD L) K BAIL 15

TARITHT . AR AESE N YR FE AR S rh A DAAIE  IESE T

A RIERIRYT T T 1SS P AYBCR 2, T 8 st B LR A

BB MRS ACE . SRR, AR KRR TSR —,

ERR TR0 IR0 S F A AR A A

YERTEE /MR E A 14 IGF 320K, 4Tt h 2k % 2 403

A A0 B AR S S AR S T, DTS A 2 AR T

AR, AR A AR AT R A R A

2% Pearson AH Ik 73 M & B 1SS f& L M i 1GF-1,1GF-

BP-3.25(OH)D /K55 &  fAH \BAD .BAI Ll & BMI K &

ARG RS B . iR BAD BAI LK BMI 5 i AH

Ko Horp FEE N AT AEAE T IGFBP-3 HAT 4% IGF-1 =91

PERPERT, PB4 6 2 )5 , IGFBP-3 A]# i 55 43 WA 5 34

PRV IGF-1 {3 L S RN Z AR S & FAEAR DGR g R

it TAEE IGF-1 8965 LB R, A5 HAE A I RE BT, e &

MRR K E, 25(OH)D AE R4 R D AR IEFAE RS,

XF LA ER S B BAT — 5 W1 4, O Rl i 20 A%

et ARSE & R AR, — B R 2y | RS At

5, BE— 2 B LR AR R AT [R]I B SR K T

SN A KR 500, M LA KA H  AlES S

TISS AR SR
L5 Bk 1SS LM i IGF-1 1GFBP-3 .25 (OH)D J J%

RIS W RIR W RES S T ISS JBULIRKS K F LA i i

BUB AR I AR WD )L 1l 3 IGF-1 . IGFBP-3 .25(0OH)

D Fl STl kK-, 8 AT o 1SS HISWT KA BRIAT 7 7 R
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