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Effects of r-hGH replacement therapy on glucose and lipid metabolism and thyroid
function in children with idiopathic short stature
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X-M, Email: xuemeiw7886@sohu.com)

Abstract: Objective To study the effects of recombinant human growth hormone (r-hGH) replacement therapy
on glucose and lipid metabolism and thyroid function in children with idiopathic short stature (ISS). Methods Forty-
seven ISS children with a mean age of 10+3 years treated between January 2009 and January 2013 were enrolled. All
children underwent r-hGH replacement therapy for 3-24 months and were followed up once every 3 months. Fasting
blood glucose (FBG), insulin (INS), blood lipids and thyroid function were measured before treatment and after 0-1 and
1-2 years of treatment. Results  After treatment with r-hGH, there were no significant changes in FBG, INS, insulin
sensitivity index (ISI), and FBG/ INS ratio (FGIR), but the FGIR showed a declining trend. The percentage of patients
with FGIR<7 (a marker of insulin resistance) was 13% before treatment compared to 18% 1-2 years after treatment.
The atherosclerosis index decreased after r-hGH treatment, but there were no significant changes in total cholesterol,
triglyceride, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol and BMI. Furthermore, no
significant change in thyroid function was observed after -hGH therapy. Conclusions r-hGH therapy can improve lipid
metabolism, without significant impacts on thyroid function, FBG and INS. It seems to be a safe and reliable therapy for
children with ISS. However, this therapy possibly reduces insulin sensitivity.

[Chin J Contemp Pediatr, 2014, 16(12): 1236-1240]
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Fe A PERE/IN (idiopathic short stature, 1SS ) —i%
SEE ARG S AT AR . PRSI, R R L
BEmESE 2SD LB, TegtE MW,
TR R S RO, HAERKEE (GH)
AKFIEH M, 2003 457 A EEE M5 250 E R
(FDA ) IERAHE r-hGH FITF 1SS 193497 P r-hGH
HTF 1SS iRT7 Be L BT e 2% /N L ) A AT
PR BINA &S, AT RET Lk
A1 2 = e 7 T W11 = AR = I L= |
JIE e A . R IR D RE DGR 4. %) r-hGH 1Y 24
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2855, HXTFHA RN R AL, £ X 1SS
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1.1 HRIFH

WEFEXF 4 K 2009 4F 1 H &= 2013 4F 1 A b5t
KEEE = BB JLBHMZE /N 12307 1Y 1SS JLEE 47 4
(26 fl, L214]), HFi#35~15%, F¥
103 %, He 12 2 LT JLE 314, 12~15 % )L
16l AvEbRiE: BE KT RARR . R IE
WRHAFE 28D DL b, T8 E. N, B
T g Bl e R SR RO, HURR S R a0 A5
LB B WIS S A 1 T GH I AE
= 10 ng/mL o
1.2 BT AERBEGIENR

AWFFER HETHEPENF G, v-hGH IR Y7 A X A&
JLE T N BG A, WiE Br R, JFREA
HEIEEL (BMI) 5 AMRMEHEM . Mudos. HE
Uife. ImAE. HCARIRDIAE . A MBS, S HE RS
. BERREREAERKRAT -1 (IGF-1) | Bk, KE
& MRI ki #r; ZEF e M akid, OF B
5 e IR BRI AR 218 B R IR ;
WA B AR EFER. KSR K
HAREMERES . B E . IREEN; S LE
B FRRO S AE R R AT, iDL L s . 1k

Ko K AT A A 25 SRR A0 25 Bh 4 B S8 M | it
FEARI S N A e« TR . /N TR IS L
BREIZE, B2 1SS, IFBRIME R &%
r-hGHIRYT AR BIE , 25K N1 [R5 8 FH +-hGH
BIT. WIREEER SR E )R (FDA) #tifE
r-hGH FHF 1SS I3RY7 &, M r-hGH R4 %
FEHKH, 301U/ 32 (KEBESFEIA RN
A7), HAERETLEA Y 0.12~0.15 1U/(kg - d),
FHHEWILE N 0.15~0.17 TU/(kg - d), EFMERERT K T
CES, SRR I L R RAIMI K b A
WITIT R 3~24 A, B3 MHATTZHIE 1R,
TR LA oA L RS, A%, R
PEREE | RERRIIAR . NIRRT A
FEURE 58 5 20 1 7K ik 45 FE R D BB AT 7 2R
IGIT T BT A i [R]— A [A]—ERI f L
HEE . KE, FTIHRITEH 3. 6. 9. 12, 15,
18 K 24 A~ F 43 5 s IS DK IR A 2547 IGF-1
MpE (GLU) | BRI E (INS) . g, HRARDS
RE S DIRE . IR RGN
1.3 M IER SR

(1) 238 GLU F1INS /K3,

(25 ZHUSRSERL(IST): I HOMA 34,
ISI=1/ (GLU X INS) .

(3) 25 J§ GLU/INS ¢ {8 (FGIR) : &
¥ H AT GLU (mmol/L ) #% 4 Sy IH i 5 mg/dL
(1 mmol/L=18 mg/dL.) , $RJ5FEHEFT FGIR AL,
I8 FGIR<7 B LA

(4) BEHHE HZSIE GLU = 7.0 mmol/L;
JB 1 2 MM E A I INS>15 mU/LY, HeESBIT TS
JIT i Al
1.4 Y RERIFRITERR

(1) MJHEREE (T-CHO) . HIh=ME (TG) .
mE R (HDL-C) | IR EEAR&E M (LDL-C)
KF-o

(2) 3h Wk s # B £k 48 £ (AD) = (T-CHO-
HDL-C ) /HDL-C,
1.5 i BRARIhBERYFE R

(1) B A= & 6 f 5 43 B s DU TSH,
FT3. FT4 /K3, J18 FT3/FT4 FoiE., FeBe iR A
) TSH. FT4 19 IE % {8 53 54 0.35~5.50 plU/mL .
0.89~1.80 ng/dL,

(2) Wi RSO R A8 FF6 DL T IO
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FE ORI R F I T TSH>5.50 plU/mL, FT4
IEEEE, TTHIRRRM . 56 LU EOE R
Il R TSH<0.35 plU/mL 5 TSH>5.50 plU/mL;
FT4<0.89 ng/dL; A SCAFENE . RVIREL, K
PR . RAAEIREE . KRR T . it REREIGL)E |
BRI K A5G R R
1.6 FHitFHH

K H SPSS 19.0 Gt A Edin b 2 5 5t it
O XA TG M A TR bR AT B B X B L
B IERAT AT B 5L « prdfE2(5xs)
TR, ZPHMN BRI 25007, 16975 0~1 4
BIT R 1~2 AR B 53 0] 5 IR 97 1 s A
N LSD K56 AN e IR A4 A 0 e
gL GER) 2w, IRY7 RS ELBCR FH S HH
KREAR LS . P<0.05 WESFH G275 X,

2 R

47 ] --hGH JRYT I 1SS JLEE Y, 44 f] FIRYT
J5 O~14EN, 22 6 THRI7 I 12 FNA 20 1R
ST I SE AR OCIN iE J SC IR KA
2.1 AITEIEREREHERMN T

RITE O~1 AFBJLAE GLU K S5IRI7 AT H
ESTEIFE L (P=0.163) ; JBIT)A 1~24F
BJL GLU K 5IRY7 AT A 2= R R RG22 8 X

(P=0.872) (F 1),

VRIT I 0~1 4F J2 1~2 4F H L I 3% INS, 18I

M FGIR K- 53097 A0 L8 2 R ¥ G245 L
(P>0.05) (#£2~3) .

HIF R A 1 HDLERAZSE GLUIRYT 6 41
H B G RETHY 5.3 mmol/L F+ % 8.0 mmol/L, 1 &
JG A GLU F& % 4.7 mmol/L, JA¥7 i JC i e 15 &
MFER KA, JRITIE O~1 4F 55 I 5 2 1 0E 1Y & A=
R 2% (1/44) | JBITIE 1~2 4 9% (2/22) .

FGIR<7 (4R RGBT MBILEIRYT T
N 13% (6/47) , Y7 0~1 48 11% (5/44)
BIT)E 1~2 50 18% (4122)
2.2 BITRIEREREERHEEE

RIT I 0~1 4F J 1~2 4F # JL T-CHO, TG,

HDL-C., LDL-C 7KLk K BMI 53457 il HL 5% 2 5%
BIRGH2#7E L (P>0.05) . JAITIRH) AL ZHT
K, IRIT IS O~1 AE S5IBIT T L 2 R RS i &
X (P>0.05) 3 GITIE 1~2 4 5R9T AT L 2E =+
HEtrE X (Z2=2223, P=0.026) (F4)
2.3 ArEiERRREERENETL

1B 97 J5 0~1 4F J 1~2 4F # JL TSH. FT3,
FT4. FT3/FT4 WWAH 51097 AT A2 R o gt
EY (P>0.05), W#kEs5,

r-hGH JRY7 it B, oA DL AL HR 30 0 1 i
RFALE, TG FT4<0.89 ng/dL B9, 167 54
3 ] TSH>5.5 WlU/mL, Z2Wi R WIG R H s, #T0H
PRBRPERG F G, Zead W SRIB YT IS I PR FH I
P, KRR

F1 BTRIEZME GLU KERLE

(x+s)

i 1] i GLU(mmol/L)
YT 47 48+0.3
YBIT IR 0~1 4F 44 4906
BIT IR 1~2 4F 22 48:03

F A 1.288

P >0.05

K2 BFFiF0~1 4 INS, ISI, FGIR 5i&8fFRIHILLE

(x+s)

s i) % INS (miu/ml) ISI FGIR
YEFTHT 44 4843 007004 3015
BITE 0~14E 44 4429 007+003 29=x15

tH{l 0.638 1.117 0.479

Pl 0.527 0.270 0.634

e INS: RS E; ISI: BRES EGURIEEG FGIR: ZS MK
RS FE A,

xR 3 BFE1~2 £ INS. 1SI, FGIR 53&8FRIHIE %

(xxs)

i [ % INS (miu/mL) ISI FGIR
TRYTHI 22 60+£50 006+004 27+18
BIFE 124 22 65+58 006+0.04 2415

Al 0.357 0.292 0.699

P 0.725 0.773 0.492

e INS: JHEEE; ISI: RS FHURIEEG FCIR: 2SI b
/1B A
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% 4 3BFFHIE T-CHO, TG. HDL-C. LDL-C. Al. BMI BZE4L [ il (JEF) |
s} ] %% T-CHO (mmol/L) TG (mmol/L) HDL-C (mmol/L) LDL-C (mmol/L) Al
YBITHT 47 4.35(2.42~5.63) 1.78(0.42~3.34) 1.40(0.56~1.94) 2.45(1.12~3.90) 2.26(0.70~4.15)
RIT R 0~1 4F 44 4.02(2.40~6.02) 0.93(0.36~3.04) 1.47(0.97~2.23) 2.24(1.06~4.03) 1.89(0.81~3.24)
BRI )R 1~24F 22 4.08(2.40~5.56) 0.90(0.40~1.69) 1.38(0.95~1.98) 2.21(1.03~3.50) 1.74(0.88~3.27)"

W a AR GIRITHTES, P<0.05. T-CHO: BAMEEE TG: Hil =H; HDL-C: F#EIEE A LDL-C: MEIEIREM: AL Skl

FEREfLAE R
#&5 RYITEIG TSH. FT3. FT4, FT3/FT4 LbEMZTL [ A% (JuH) |
i 17 1%L TSH(uU/mL) FT3(pg/mL) FT4(ng/dL) FT3/FT4
IRYTHT 47 2.47(0.75~6.70) 3.88(1.28~6.66) 1.27(0.91~4.04) 3.10(0.31~5.04)
HITJE 0~1 4F 44 2.29(1.04~6.54) 4.06(1.23~6.04) 1.23(0.92~4.11) 3.34(0.30~4.42)
WITJE 1-2 4 22 2.13(0.36~5.31) 4.01(3.50~4.90) 1.25(0.72~1.75) 3.23(2.10~4.86)

3 iTig
H Al AR N A r-hGH 28 3 PR ik £ AR A il
(), RIERR G, PO A A [ 450 5 T
& GH Ee—8, HAYREES CH A K —2
PES, B GH AEFERTZ P, UM r-hGH A i
PEEER AR K, TR X BRARIEE . HUIR R
DIRERT BB — B2, AHWFSE Bn r-hGH Il IR
TRYT 1SS LB SR L A 5N, AR, X
PRERDIBETCH] s, JGHIE GLU . INS 7K-Fry4A%
b, AR i 5 R AU AR T B

r-hGH ]38 5 . B 44y, LR 48U
BRI & #E R VR R, R FH T 000 o B A
NG W A A, BB e o SO M I, )
GLU ¥R T1w 1, AHFsE v 1SS JLEE R FH v-hGH 3R
J7 28 GLU K- S5iRyrais b B i E 421k, 5
Burgert 25 " 4238 — B, 1 Quigley % ¥ i 53 b H
r-hGH JG Y7 1% 275 9] 1SS JLEEH, 2 {9 K A 4 b
RRFEFL (0.7%) , 1k -hGHIEYT R, ARPK
SR o S bR AR RO R R BT 45 2R
TER FH r-hGH IGYF IR Y 23333 A, 85141 ( 0.36% )
HELREACI  AFRTIEYT R 6 S A BB
13 e s OB, AW B PR AT 8 Ry LB A A A
A — B B[] P B A B 2 35 B W s LA
I (R P AR £ fup el R, 80l AR AR S B AR LR
FIEH . WFIE R BN r-hGH o] RE S| 1 5
RHUSME TR, BB R HALHITTRES
r-hGH 15 T2 A5 S BHIE A, mHES
M E A -1 AE S MG R -3 fTREs
SR BB AT R N AR g X

IBIT RGP INS P ISLASMEIEAT IR, 22
SRS E X, HIRIT)E FGIR A7 FREEHE,
5 Burgert %5 R a4 B A — 3G HIGIT S 1-2
AE FGIR<T ($/RRE 2T ) LA 4 LA
JPHTE N (18% vs 13% ) 5 AN, AWFFE I & B
8% 3R LT 1) A 26T Bl TR BsF [ ) S 528 i
ERER, I, IR -hGH IGYT 1SS JLHEEIRYT
JEZEIE GLU . INS KPR ERAR AL, (H S B 5
ZARPIAYTEAR FGIR HBUEHT FREta, HILrER;
H r-hGH IRYT 1SS JLEE R 7 v = WA C e bRy
Ak, T H A A G GLU ATINS AY7KSF-, B3
HEAT ISL A FGIR (3155 A" RE T B b % SUARE A i 7
W, OREDE XS TATRE RS S L i R, TR
ZEYIHTIN GLU A2 INS /K-, &L 1SI Al FGIR )
Afp M,

r-hGH 397 A3 3 175 T 4 M . LA i = A=
() GH AJ5t, X s I E R, tonl i a1
FH T #0406 7= A A BRI 2 0 7 A e
SN K I r-hGH RE A5 AT 20 Hh R ALK v A ] 1R
&N TG, LDL-C /K, DL KA etk 20 ik ok
FEREAR I &A= . ML AT RE D GH () IE LDL 52 {4
mRNA 3k 8, AT LDL i BE i
I e A, 8 LDL A= s R . IHERBG I,
KB R AR IAVERT, 3T E— 25 R A 2l ok e
Bl %24 "), Hannon 25 " 338, XJ 1SS JL# AT
r-hGH ¥8J7 )5, T-CHO., LDL ¥4 R, HESA
Giit2A X, HDL, TG Ll B4k, AHfosah iR
WBRIAIFIE B T-CHO . TG, LDL-C /K #4697
AR R, BB PR, AR E
HDL-C KA i b, ZREGEITFEL; ALK
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IR, HARAITE 12 EM 2B S A 83 X,
P25 R B -h GHRY T T 2t 1SS JLEE A IR R4
X Sl KRR RE ALY BEAT R TE A

M5 1SS L AR EME -hGH BT R, ik
NS W =B 0 O ol A SR i 41 /S
41 o 32 At A AR H R B 28 B3R (thyrotropin-
releasing hormone, TRH ) JIJJEU5 1Y) TSH 43, 73
HURBR DU RE DA, LAk, GH REAR(E B AR AR 41 T4
] T3 #efk, F8T4 K TR, AWF5E -hGH
BITRYISS JLFE R, R H B AR AMAAE, G
FT4, TSH K FIER ARG, 1E3RY7 IR 3 4
2R S AR D

WA S [ 22 F X 105 45 1SS JL# 45 T r-hGH
WBIT, TT4. T3 ¥ TR, {HJ2 FT4 F1 TSH ¥
Al B ARBFSE R IV -hGH 3897 )R, 1SS L
B TSH K280 T B FT3 7K ¥ FT3/FT4 [
HAETHE TR, FT4 KPR TREE BT, (H2ER
¥ITge i3 X, W FT3 K I FT3/FT4 A
JeFtmfa R RE. FT4 KPR TS BT, e brm]
BESRD N . BT HMNEE r-hGH WY )R, R GH
AOETH R IR oA K, S8Rk
X Fe i B TRH S W R4, TSH )43 MA 32 2]
PO, SNEE GH IRYT AT T4 (R F A
TSH G IhBEAR L, 1 T4 &8 R, SEUnE
T4 KFFRE", FRATHES -hGH 380 5- it it
T, B T4 FESNRI A SR AL T3 G 56 I,
r-hGH BT FTRESZ M R IR R A, RIiRyT
HOR 4 RN HUIR BRI RE, DL & BLHUIR AR 2 4%
WKL S . AN B L TFARIR YT 75 BEAR S R IR T
AERG I 45 SR8 2 -hGH 74, 06 B 58 HUIR IR
RV -hGH I AN SRk BT FFR R
ZRAAITI)LES, -hGH Fl SR 1,

gi I, EPRZH DU E L Z24F --hGH
I AR AIEEIESE , I ] r-hGH IRYT 1SS 7]
RE AR, H r-hGH MY 24025y, 1t
B R R0 R B T g 3R, (BFE R T i A
TR A, A B B8 A M PR B 8K
165 [5] B AR TE 352 -hGH Y897 I 2 W HEAT 1M 24k
R, XFF Rl RE B AN K B2 1E, PRIE
W) R A IEH R S 56T T i sk
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