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[HE] BW HTHENIEE B, MRS D3 BiAEAH AAKHZE (Recombinant Human Growth Hormone, rthGH ) X}%%&
MEBILAER EF MRS, 53k $EI 2020 4F 1 H F 2023 4F 3 A R & M T 4K X B B R i 78 191% /e
UL, ARG B L X B ANAY T AL, B4 39 4], XFRRLLEE F thGH JAYT, 6T 4L7EXS BRZH A JEnt b
AL B,, FIBRIERES D3 JAYT, ICsGITRIE A A KA TR (Bm. KE, Fi . 5%E) | HGHEAKE [ e
BEMARKMIF -1 (Insulin Growth Factor 1, IGF-1) . KBS EMEA KN FLEEEN -3 (Insulin-Like Growth Factor Binding
Protein-3, IGFBP-3) | #lik# 2 (Ghrelin) | . S5 FR [ 5 5 rE % R B ( Bone Alkaline Phosphatase, BAP) | ‘545
% (Osteocalcin, OC) . 25- £ H4EA= 2 D [ 25-Hydroxyvitamin D, 25- (OH) D] , BURARINEE [ fE HOUIRAR L ZE ( Thyroid
Stimulating Hormone, TSH) . i & = fillt B AR i 4 B2 ( Free Triiodothyronine, FT;) . ¥ & HUR IR & ( Free Thyroxine,
FT,) |, iCRHFGEIT AR IA R RN EANEOL . 16745 o5 M FHARBE Bl 5 S IR 2 S G B LR R AR T AR
WEE, &R GTE, MAERKEERIEIGITHIE (P<0.05), 67 H B 5 . KE Bk B2 ESE T4 (P<0.05);
7). ML IGF-1, IGFBP-3 KV-448 AT, Ghrelin ACHIRTAITRAT (P<0.05) , {AJ74 IGF-1 Al IGFBP-3 /K- T
XHAELL, Ghrelin ACERFXIIEAL (P<0.05) 5 3675, M4l BAP, OC. 25- (OH) D KV HE8AIT IR (P<0.05) , if
JY4 BAP, OC, 25- (OH) D /K- TXI IR (P<0.05) 5 A7 )m, PIAHVIRERINAE . 25%0A8 ROV R A 1% DUAH LU TC 2%
258 (P>0.05) 5 MI7)E, ISR N 92.31% (36/39) , BXTHRLLM 71.79% (28/39) ¥ (P<0.05) . it Mis
WLEE By, BkIRES D3 M6 thGH XH/IMiE HAT RAFAIEIFVER, T4 LB R KOE Al IGF-1 S5AH G K, HX AR
PRIVRETCEH AN g, 22 axnl &, (EARIR IR N
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[ Abstract ] Objective To investigate the effects of lysiinositol B,,, calcium carbonate D3 combined with
recombinant human growth hormone (thGH) on growth development and bone metabolism in children with short stature.
Methods Seventy-eight cases of children with short stature admitted to Henan Zhengzhou Jinshui District General
Hospital between January 2020 and March 2023 were selected, and the children were divided into a control group and a
treatment group using the digital randomization table method, with 39 cases in each group. The control group was treated
with thGH only, and the treatment group was treated with lysiinositol B,, and calcium carbonate D3 on the basis of the
control group. The growth and development status (height, weight, bone age, bone mineral density), and the related
hormone levels [insulin growth factor 1 (IGF-1), insulin-like growth factor binding protein-3 (IGFBP-3), ghrelin], bone
metabolism indexes [bone alkaline phosphatase (BAP), osteocalcin (OC), 25-hydroxyvitamin D (25-(OH)D)], and thyroid
function [thyroid stimulating hormone (TSH), free triiodothyronine (FT;), free thyroxine (FT,)] of the two groups were
recorded before and after the treatment, the occurrence of adverse reactions in the two groups was recorded and counted
during the treatment process, and the parental satisfaction with the treatment effect was counted after the treatment using
a satisfaction questionnaire developed by the hospital. Results After treatment, the growth and development status
of both groups were better than those before treatment (P<0.05), and the height, weight, bone age, and bone mineral
density of the treatment group were higher than those of the control group (P<0.05). After treatment, the levels of IGF-1
and IGFBP-3 were higher than those before treatment, and the level of ghrelin was lower than that before treatment
(P<0.05); IGF-1 and IGFBP-3 levels in treatment group were higher than those in control group, while ghrelin levels
were lower than those of the control group (P<0.05). After treatment, BAP, OC, 25-(OH)D levels of both groups were
higher than those before treatment (P<0.05), the levels of BAP, OC and 25-(OH)D in treatment group were higher than
those in control group (P<0.05). There were no significant differences between the two groups in thyroid function and
adverse drug reactions after treatment(P>0.05). After treatment, parental satisfaction was 92.31%(36/39) higher in
the treatment group than that of 71.79%(28/39) in the control group (P<0.05). Conclusion Calcium carbonate D3,
lysiinositol B,, combined with thGH has a good therapeutic effect on short stature, which can improve the level of bone
metabolism and IGF-1 and other related hormones, and has no obvious adverse effects on thyroid function. It is safe and
reliable, worthy of clinical promotion and application.

[ Key words ] Short Stature; Recombinant Human Growth Hormone (rhGH); Lysiinositol B,,; Calcium Carbonate

D3; Growth and Development; Bone Metabolism
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1 #&RS5EE
1.1 —RER

BRI e 28 KM T 4 K X R R BE 2020 4F 1 A
2023 45 3 Aiif iy 78 Bl /IME £ L, SRAEF
Bl ML ok 2o R v BELH AR T4, A4 39 1.
PR 5524 5, Lo 15 B, iy 6 ~ 12 %, Y
RIS (8.45+0.56) % . IGYTHL: T 22 4, 2 17 #41,
6~ 12%, FHER (839+£049) % MH
— TR A 2 S EE L (P>0.05) .

PAFRE: OFF S CERmFESEHILRE) (5
8 WO H SE TR/ IMEE I WTbR i, QAFIE 6 ~ 12 27,
WKL, KT AERKMEIRAY; DKM E
SR HERRARME: OB ERMEER . HARIRIIRE
SEE L CEMEME . ek RE, D L B
e ed; @S 5HAMIGKIREE; GXHA% T
Y S . AR C il A B R AR PR B AW
Arimat, B SR KR P A ) A N [

=P,
1.2 A&
X G FH thGH (K FHFE ST A BRTHTEA

A, EZ5MET S20050024, FLAE 151U/5mg/3mL/ i) ,
FEMRHERT R NS —IK, AR 0.10 ~ 0.151U/kg/d.
TR IT ALE X B 9 S ity RS A NS By, (i
YEZ 2N A FRA F], [ 2 U H20056317, MUK
120mL ) FfKERES D3 /5 (1) [#kJi&E (FRH)
GBS, EZ50EF H10950029, Kk 600mg+
125 [WBrEz | o #ia IR B,, #:K SmL, —H 2~ 3
W, Al RE D3R (1) Ak, 1R 1 Fr,
1 H 2., WAESHART 12 1
1.3 MEIEHR
131 E£KEABWRAR

IR R IR ISR A LR B e R,
HEEILEFFE X LA, KA TW3 ik
A G-P EIEEHE LB, (e s B
A LA NG B v BoAL R B M i, 5
HE%E.
1.3.2 HHEHRKF

IGITHT G R B2 IE#R KM SmL, 2.0 f
W, BT KA P LL 80 CLAAE, SR EK

B, P22 W 3000 ot 3R A L i 5 A AR T
F -1 (Insulin Growth Factor 1, IGF-1) . WL ik #
% (Ghrelin) . KRS EFEAERKKEFESHEN -3
( Insulin-like Growth Factor Binding Protein-3,
IGFBP-3) 7KF,
133 BREER

Qo (T A R 737 ek e i R e
T B B E B R S ( Bone Alkaline Phosphatase,
BAP) . ‘B5£ (Osteocalcin, OC) F25- A4k
42 D [ 25-Hydroxyvitamin D, 25- (OH) D ] /K,
1.3.4 EVRBRINAEE

B BRI, R AR 5% 2R 0 S g5 I e s
JE L T A A2 R R R (Thyroid Stimulating
Hormone, TSH) . Ui 2 — ML HUIR B I 2 B2 ( Free
Triiodothyronine, FT,) F1 iF & H IR If &£ (Free
Thyroxine, FT,) 7KF.
135 AYTFRRE

oS T AR R R L BESC T . KA R
Fe9% . KR SEAN RO TR D
13.6 RKHEE

657 T S P R A [ o R A SR R LR
SRR, FE S R A KR B
SEITEOUSEIE , BRI 20 43, A4 100 43, >86 4
S, 60 ~ 85 R NELIE, <60 AR, 5
THl AR A B, WEE = CiEfE +
B EAE) /BB x 100%.
1.4 SitrEE*E

K1 SPSS 27.0 Geit 3k kA T B A B, 4K
FERHAIIEC(CE S ) [n (%) 130R, KA A5,
YR Shapiro-Wilk #3654 IEAMG TG, LA
W+ 2 (Rts) o, IR BRI ST A
ARy, AN BRI BRFHEA ti5 3, P < 0.05
FoRnEREAGIER L
2 $#HR
2.1 REARTAIRERKLZERIALLER

G R, PARIUVERE TR (B,
K BIRFERE) AES (P<0.05) 5 (YT
R E B RO AL (P<0.05) o FAREHE
m 1 Pim.
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Tab.1 Comparison of growth and development status of the two groups before and after treatment (x+s)

B E /em PR /k
1) n S AL o P — £ o P
bEvAgill MEvigsl TR HI MEvige
RITA 39 95.46+6.36 106.28+6.57 7.390 <0.001 20.36+8.41 26.1846.99 3.324 0.001
X B 39 95.26+6.28 103.15+6.45 5.473 <0.001 19.95+.6.59 23.00+6.82 2.008 0.048
t{H — 0.14 2.123 0.24 2.034
PAA — 0.889 0.037 0.811 0.045
B % B/ (glem’)
a3 : e P —— e
JRIT WA JRITHT I
RITA 39 5.36+1.39 6.72+1.78a 3.761 0.001 75.54+1.49 91.13+5.22a 17.935 <0.001
X B2 39 531+1.28 5.97+1.51a 2.082 0.041 7531+1.42 82.36+5.63a 7.583 <0.001
1H — 0.165 2.007 0.698 7.134
P — 0.869 0.048 0.487 <0.001
22 RWAARTTRIEHEXBRKFELR # 2 R,
BITIE, P4 IGF-1. IGFBP-3 KF-HIGITHT 23 FARTRIEBREHERRILE
i (P<0.05) , Ghrelin K-FHHAI7AIIE (P<0.05) ; IRITIR, W4l BAP, OC. 25- (OH) D /KV-&

VAT 4H IGF-1 ., IGFBP-3 /K- TXF HB4H ( P<0.05) , FIGITHT (P<0.05) ; JAY741 BAP, OC, 25- (OH)
Ghrelin /KK T XFIEZH (P<0.05) . EABGHEI  D/KFEETXIRH(P<0.05), HAAEIE G123 s,
F2 PRIBITRIEMHEXMERKELR (X+s, ng/mL)

Tab.2 Comparison of related hormone levels before and after treatment between the two groups (X+s, ng/mL)

IGF-1 7K IGFBP-3 /K-

.
o " e R e 7 e
TRITEH 39 179.18+12.14 246.18+35.11 11.263 <0.001 3.26+0.52 4.77+0.36 14.910 <0.001
popiisei:) 39 178.26+13.22 212.33+27.51 6.971 <0.001 3.20+0.43 4.49+0.27 15.866 <0.001

t1H — 0.320 4.739 0.555 2427
P1H — 0.750 <0.001 0.580 0.018
15 , - %Ghrelm 7J($"’ ‘ i i
EREgil] {CUigG]
TRITH 39 6.85+£0.86 4.69+0.67 -12.373 <0.001
popiisei:) 39 6.82£0.79 5.64£0.41 -8.729 <0.001
1 — 0.160 7.553
P1H — 0.873 <0.001

®3 MERTAREEREERLEER Gxs)

Tab.3 Comparison of bone metabolism indexes before and after treatment between the two groups (X+s)

BAP/ (U/L) oC/ ( pg/L)
2H 51| n — - t{H P1{E e = t{E P1i
JRYTHI BITIR TRYTHI BITIE
RITA 39 91.28+12.89 134.59+11.23 15.821 <0.001 57.59+10.31 80.26+6.75 11.489 <0.001
X BRZH 39 92.36+12.58 129.33+10.56 14.057 <0.001 58.94+9.24 72.85+6.61 7.646 <0.001
t{H. -0.374 2.131 -0.609 4.898
PAE 0.709 0.036 0.544 <0.001
25- (OH) D/ (wg/L)
1 n —— = o P
JRIT R MEvidE
RITA 39 25.85+3.27 31.56+2.59 8.548 <0.001
X B2 39 26.38+3.22 28.18+2.42 2.791 0.007
t{H -0.721 5.955

P 0.473 <0.001
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2.4 FBEETTRIEERIRBRINBELL R

IHYT)E, P41 TSH. FT,. FT, /K F-5iRY7HIAH
oA B E 25 (P>0.05) ; G574 TSH, FT;.
FT, K- 5% BALAH EL A 5 22 5% (P>0.05)

FARBARANER 4 Fis .
2.5 FEBMT RRBILLE

W25 AS D EL 8 25 7 E e i % 3 X
(P>0.05) . BRI 5 s,

R4 FERTTEIEFIRBRINGEELE (X+9)

Tab.4 Comparison of thyroid function before and after treatment between the two groups (x+s)

TSH/ (mIU/L )

FT,/ ( pmol/L)

205 n — i P{H — HfH P{H
TRITHT BIT G b=pagil BITIE
bepagil 39 2.40+0.24 2.4440.22 0.767 0.445 3.8240.21 3.9340.33 1.756 0.083
Xif 2 39 2.3940.25 2.4340.26 0.693 0.491 3.8340.24 3.9140.23 1.503 0.137
t — 0.18 0.183 -0.196 0.311
P1H — 0.857 0.855 0.845 0.757
FT,/ ( pmol/L)
215 n tfH P
TRITTHT RITE
bebag| 39 8.14%1.05 8.18+1.14 0.161 0.875
XF B2 39 8.12+1.01 8.16+1.15 0.163 0.871
A 0.086 0.077
P4 0.932 0.939

x5 MAHMAIRRNEER [n (%) ]

Tab.5 Comparison of adverse drug reactions between the two groups [1 (%)]

2151 n P K ey A AN R
RITA 39 1(2.56) 0 (0.00) 1(2.56) 1(2.56) 3(7.69)
Xt HEZH 39 2 (5.13) 0 (0.00) 1(2.56) 2(5.13) 5(12.82)
X2 (i _ _ — — — 0.557
P1{H — — — — — 0.455

2.6 FERKHEELLR

BITIG , IRITH R 92.31%(36/39 ),
BT X B AL 71.79% (28/39) (P<0.05) . HAk
B 6 i,

F6 MUERKHBEELR [n (%) ]
Tab.6 Comparison of parental satisfaction between the
two groups [1 (%)]

A5 n WE B ANl W
BTl 39 20(51.28) 16 (41.02) 3 (7.69)  36(92.31)
WHEZH 39 16(41.02) 12(30.77) 11 (2820) 28(71.79)
O — — — — 5.571

P — — — — 0.018
3 itig

W /INVIE 1 R 2 2% HLR IR LIRS BH st A% A
.S HEREER . B EH RS EUR/ME
MR, ERTIG IR b oA B/ ME S A KRR
( Growth Hormone, GH) ;M BEfG B, A

) GH f IEARFT 4300, B2 5 IGF-1 fHEAEM,
fEHEEAE A K AER R E ™. GH RS I HUH k4l
JfL53 WA TGF-1, DI £ 34 AiT 51 240 i A 0K 52 Joe by
Ui, AL IEEE A K. [FRE, IGF-1 AW
i GH W& B, s i it o 240 R e, A
SR AR EF Y, YX—dBRE AR
FF, E AR AR S A S o b i R 2 E
s, FEULEAEKRS, B2 5 ", rhGH
A TER, 5AKES5WE GH HA R A
FVER, ARG R F IR P IME AT RAFRRCER 1
WA NEE B, REMS IR E NIRRT, W B )L R
SiOine, Ak AR (A B Y. B3k
B, GH M= mlaexs LB T R B (e R 2 AN
RLRZIN, IR 5 T AT A AR T B LR E B,
thGH 5 #i 2 LI B, fRFRES D3 Bk-A L FH 8l 78
BRI R ME LA K K B W TR L B
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R,

Ghrelin REf% DL 7 S (5 i T 2CE 1 e A, 4
F GH e, Mt sk AR AR LK F .
Ghrelin 7E8/IME LR R, semif LA
KA ", BAP M ACE MBI, REBIEEE
A, I3 H BAP i i 2 i R AR
OC R H 4L & b AR A 1T, g H OC
KRR, BT R A U, 25- (OH) D &4k
A D FENRN B FZA Y, 4k E D EEE
HEES | B ASOR IR T, RIS E ARG A | Ak,
A FEIEFMIEN, 1M 25- (OH) D /KFn]
FAELE R DK, TE— @R bt T Ei A E
ARG FERR/IVIE LI, BAP, OC., 25-(OH )
D BT ACH AR, AR LB, IR RTR
Jral G . RE . BRI, B
TRYT L M 7 TP Y IGF-1 . IGFBP-3 .BAP .0C.25-( OH )
D KX TR AL, T Ghrelin ZKFAIGFXTBRA
A thGH BRA 2B B, e dbig/IMiE LAY A
KABEAET, ARG G ACE MG R
Ko thGH 5z LI By, . BkERES D3 BX A fifi ]
FIFERIBLETAN T o

46, thGH 78 GH 43 WA /& 018 3 T 1 R Ak
Ji 1k GH 5 GH =2 K454, AR ffi I IE 5 i IGF-1,
P UERRCE AR M o 2430 50, A0, IGFBP-3 5
IGF-1 45 45 REf% 4 K IGF-1 /E i |] 1), [] isf 412
#F IGFBP-3 £52:4: 5 ™. peah, By Y £,
IGF-1 BEWE(H BAP IGEEE S, (HRERRER ALK T
FE# AR S RE T Pem, DTk — 203 s i Gk
F, fEREEES A E . S thGH J5, Ghrelin RS
IEF AR, HAVERWEIES, Wil GH &
BT WA IS R . R, B NLEE B,, (i 28 LIH
fbRe s, REmETES, B, 44K D, &3
iR S AH B SRR WSO, RIS 2o e kA
ME B E WAL UE GH 43, Wi ik UL
R EE B n, BRERES D3 BENS R #h 045
JCEMYEAR D, AR LE iR K3 g A
BT KT i T RSO F-, AN  5E a2 L
B, BRBILMEHE

TSH 9 32 AR A7 F LA AT AL B B 21 e v
RENS 5 GH AHZE A LR ECETE R, L AE
thGH B 2L B, #E iRy 7 Il A Ly
RERDIREFT RE 23240t (HHURIR IR R AR, B
WABFFELL TSH, FT,. FT, & HUIR IR IhAETE Fr,
XTHUR IR REMEA TPEAL . BFIEZS SRR, IRIT R
Wigl TSH, FT,. FT, K FTeZ5H, ihRJr4dl TSH,
FT;. FT, KPR ATES, WITAHAYARK
N KA B A FL e B 22 5, #2058 thGH
A i 2 WLRE B, AXT L H IR I 2 RE 15 B2 M,
GV E . WA, MIRESRER, RITE R,
TR K A I At Bl e, RHEBILE K
XF thGH BRA i 2 ILEE B, FIBKERES D3 I0Y7 B/ MiE
P25 R

25 LTk, rhGH KA 2 L EE B, Ak 2 55
D3 7ERE/IVAE UL R I R AT G IR, fig
SRR i R L AR KX B LR R D e TC I 2
SO, ARG, (EAHIRIARET N
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