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[(WZE] BM WEERANEKEE (thGH) LAY SKALOALE (DCM) FRK RS D IS Lk
MIsZm, DL DOM BSOS 4. ik #4 60 2 Sprague-Dawley B BB 128 PG IRAL
DCM A AR FEIRITA (thGH L) , RF4 20 Ho mkmgisER (0.25 me/g ) #EH 12 JHHl/E DCM #i%]; thGH
AR T thCH JERS RS (015 wke) , BEH 1R, L 12 J&, DCM 75 m B KB E s i s 25 st
TR AR BUTATHE it . 2235 3 7 0 B BRI C RS K0, ELISA S AGI i 375 A= AL P8 A K-, 22 S A PR SORG I0 if.
WEh S dehR, YHECEE RS T WA 4R BUO IERBRAL 41k s, SRR — FOIRPRZL Rt e (s Il o
WU R K- 68 SXHRLIM L, DCM 41K BRI I B0 K, 22 BEJRLRE I AR, 406 08 (FS)
M4 (EF ) TR (P<0.05); thGH 4R RO AR, FERERLEE | FS M EF 25148 DCM 41 1 3% ( P<0.05 ),
B X RALKF (P>0.05) o DCM 21K B4 I35 A Ak A AN 30 1 24 8 /K 7 5 0] BREEAH L 25 5 40°A Se it
SRS (P<0.05) 5 5 DCM 4LMILL, FRFEFRTE rhGH 417584 Ko (P<0.05) , BRI ZREAEK AT -1

(IGF-1) FIIGF Z5G 811 -3 (IGFBP-3) Ak, A8t 5% IRALAH L 22 S o i 24 3 X (P>0.05) . DCM 41
DWURIFEZE A Col T /Col M EL{E & FXF BELLA vhGH 2 ( P<0.05) , 1AiFEXT AL thGH 4117] Col T /Col T ELAH
ERTGIFE L (P>0.05) . 451 thGH X44AE DCM BT B0 B T4 Mot D he sk 38 BAT — 2 HFEA] .
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Improvement in cardiac morphology and function in young rats with dilated
cardiomyopathy by recombinant human growth hormone

CHENG Sheng-Quan, QIANG Huan, FU Rong, PAN Kai-Li. Department of Pediatrics, Xijing Hospital, Fourth Military
Medical University, Xi'an 710032, China (Email: quanyi@fmmu.edu.cn)

Abstract: Objective  To investigate the effects of recombinant human growth hormone (rhGH) on the
morphology and function of the left cardiac ventricle in young rats with dilated cardiomyopathy (DCM), and to evaluate
the efficacy and safety of rhGH in the treatment of DCM. Methods  Sixty male Sprague-Dawley rats were randomly
and equally assigned to control group, DCM group, and thGH group. Furazolidone (0.25 mg/g) was given by gavage
for 12 weeks to prepare the DCM model. Rats in the thGH group received an intraperitoneal injection of thGH (0.15 U/
kg) once per day for 12 weeks, while rats in the DCM group received an equal volume of normal saline instead. Rats in
the control group did not receive any treatment. Cardiac indices, serum biochemical parameters, hemodynamic indices,
cardiac histopathological changes, and levels of myocardial collagen fibrils in each group were determined using Doppler
echocardiography, enzyme-linked immunosorbent assay, multi-channel physiological recorder, light and electron
microscopy, and picrosirius red staining plus polarization microscopy, respectively. Results Compared with the control
group, rats in the DCM group had significantly increased cardiac chamber size, significantly reduced ventricular wall
thickness, and significantly decreased fractional shortening (FS) and ejection fraction (EF) (£<0.05). Rats in the rhGH
group had significantly improved cardiac chamber size, ventricular wall thickness, FS, and EF compared with the DCM
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group (P<0.05). Those indices in the thGH group were similar to those in the control group (P>0.05). There were
significant differences in serum biochemical parameters and hemodynamic indices between the DCM and control groups
(P<0.05). Compared with the DCM group, the thGH group had significantly improved serum biochemical parameters
and hemodynamic indices (P<0.05). Those indices in the thGH group were similar to those in the control group (P>0.05),
except for the levels of insulin-like growth factor-1 and insulin-like growth factor-binding protein-3. The DCM group
had a significantly higher collagen type I/collagen type III (Col I/Col III) ratio in the myocardium than the control group
(P<0.05), and there was no significant difference in the Col I/Col III ratio between the control and rhGH groups (P>0.05).
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Conclusions
young rats with DCM.

rhGH plays a certain role in improvement in the morphology and function of the left cardiac ventricle in

[Chin J Contemp Pediatr, 2015, 17(5): 508-514]
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P kAL (dilated cardiomyopathy, DCM )
e LE LY DI RE R ATy 3 AR
(0 S AN B RO LR, 284 1 TC A S A YA
JP I, WURH2E. DCM B &R AL SR AN
W R BE N A8 Jstd | e tE O LR I 8E . A
PERAESE, DCM T 5| i 48 P [ V0 ) 5 5 2
HWUSAER FE R, A2 LR 8 TAE#
i — A 2

AR, BEEHEHANERKEE (recombinant
human growth hormone, thGH ) TEAE I L 2E B 5 3
KIWFIE SR BTz ], AR (growth
hormone, GH ) fMF5Y 5 5 i — IR A BLO LS &
45, WS EL GH RET B Zr AR5 43U A
P AR 2R 8 B8R T A B AR B B R AR AR A
F -1 (IGF-1) . IGF-2 X% IGF 454 #H (IGFBP) ,
O MERTELE GH. IGF-1, IGF-2 324k, 4 GH I
IGF-1 K- BT, EHEEEUEEEHTT00E, S5m0
WS4 Ty, ks o, IR O ILET A,
0O L2 B P e PR 3 (.00 WL AR B3 2, b
=EEGK S, MR OIIRE, AN GHIGF-1 B s E
ONERIE XRe b i mEA A E B, 54 GH
L IGF-1 A G i s 40 M S8 S A il 2o
ANMLEE T, SO RO LA R T AR B
ASBIFSE LA e 4 P 2 1) P9 2 4 DCMASE R R B
BEFERT G, PRIT thGH X414 DCM B K R A2
DEIBE R IIRERIEN, LK rhGH X DCM #Y ik
HRCR B
1 #REFEZE
1.1 REBGIERSAH
I 2C 22 Sprague-Dawley (SD ) HEMER K

60 H, K 30~35g, HEEIU%EE K55 50
Py HRAE [ FATIES . SCXK- () 200710071,

BEALS o xf B4 . DCM BERIZ] (DCM 41 ) Ak &K
WMEIRITH (thGH AL ) , B4 20 H,

DCM K SRS [ 37 2 BE SRR 171 g kg s
il (LLPE =M 25 A BRA ], b5 B101202) H
A HER KL A 20 me/mL IV, % 0.25 mg/g 45K
BOES, BH 1K, S8R E R E 25 &,
WA 12 i, BAERAIZKTN DCM; &SR
thGH 41 DL 2 0.15 u/kg 1) rhGH FE SR ( KHF 4
P A RTAT AT, H#H5 . S20050025 ) 4f HiE
FEiE gt 1k, 3t 12 8, DOM 41k RIS A= 2
ERAKATHE R ST X RELH s O R, AR U]
e, AR SR SR AE I
1.2 OAEThBERIRB A K Mk 3h S Al

AT ) 86 FF R JE 4 24 IR, &4 K BRUH 2%
G B2 AT I s BRI, PR B AN B E T AR
6Lk, 8% mALEN THIFBLE, RHEOZIEH2
Wi (Sequoia 512, HAFG 1 FAH] ) HiTH#,
O35 SR A i 2800 W BRI L N B HLERAE
KR PR LG . A= EFIRRBINAE (LVDD) | 72
FWAEALINAE (LVSD) | ERIFRERE (1VS) |
fe G BERE (LVPWT) | 48508 (FS) | 4
M54 (EF) o BUA 2 KAy v A 42 713k UK F
T M ORUHZR, g 3 AN 0sn R, BOEEE,

SRS, B MBSk, A
PESO R OMEF, A A2 2T LB G %S
Power lab 528 A1 22 5 A4 B %, )52 w0
Kk (CVP) | ZE=EE (LVP) | EREEF KA
J£ (LVEDP) FLL>% (HR)
1.3 MmiFELIERNE

H UK BATIRMER L, FERMPLEE, ]
4 10~20 min, # % 2h, 2000~3000 rpm, & .0
W R B, -20 C VR A7 FF il IGF-1 J¢
IGFBP-3 >R FH ST S e vk s WUAS &1L T
(cTnl, eTnT ) R FH ek R BR o R S0 B S sie 2]

10 min,
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FE; N K B AUFENK (NT-proBNP ) 7K S 2R
FHELISA 0% , ELISA 75 & A LR A Al
1.4 DRERRE RO AR A R il

SE L IRKEIN ARSI ER, TR O,
U ACIG W M3 JE FR A, 35 A A0 B
D, BRALEE R, FAZ DL 10% H 1 H
SEJG WA 3~5 mm R A, AR -
e (HE) Yo KOs, BEAbrAs bl b1k
S55kUIA, PERIR - RIRRL IR, Indik
IR T 7R AR B X B BL I B 4 A AS B i 3 A
HF, Tmage Proplus 6.0 BUL 5 HT 2 Ge 15 B4 1L BT
DU E A T L I Col 1. Col TN )FT 5 EH 431,
AR Col T H1 Col MMYAFTEL (CVF)
35 Col T /Col MMl ., BUAEZ.CNL 1 mm’ 44
5~6 Ht, BT 2.5% MR REFEER T, 4CUKFMR
fE, Tl BB R, BB LA ZUR T
SERE
1.5 SitESR

K HH SPSS 17.0 Seit 4 S -1 148 1240y
M, THEGERIDISE + FRifEE (x2s) Fom, £
ZH 18] ORI O 2200 Mr, 2HLT8] 9 1 L3R ) SNK-¢
K, P<0.05 NESAFI¥E .

2 #R

21 —RRER

DCM 20 1 thGH 2 K BT & 158 4 Ji el iy 34
RN BOKE . RNGRE, SHEETOKED, 7
JAIBT HBURS PR 2R EE . ORI B L K

VAT EAFRSE . 10~11 JEIRF 4R BT 2 H,
e ol iae sl . REEK, PR EIA
JE | THALTE R K i By O AT IAR;

N 7 7y N o= 1 s gl O SO 5= A S0 SR TN
DCM 2728, Xt FRZH R FRICEET -, (O MIER 75 R LS

rhGH JAY7 2 A J& vhGH 20K BUG shiz 4 DCM
HRBRBTRIEI, BB RiwA W ook, R
AT IEH AT, Wi BAER MG, EEOKR
1GYT 6 FAI AT 2E R IR R RR A, T 2 S RE TR
IGIT 12 JAEF thGH 2H K BT gl it oo B4 1S K,
FE B TTAY o
22 FBAKXROHEBROHERELER

X BRLHAN ., DCM 20K B 80 B (0
Wy R, ERE A E G REEL R AR, FS FlEF
FFE (P<0.05) , 30% H 3.0 % BEA [ A8 5
2 thGH BT 12 &5, rthGH A RBLOIEAR ., %=
BEJELRE FS 1 EF 25495 DCM 20 H 5 Me38( P<0.05 ),
LR R K (P>0.05) o W 1,
2.3 FBHMBENIERKENER

xR AHHE, DCM 20K BLUIGF-1., IGFBP-3
IKEFEAR (P<0.05) , eTnl, ¢TnT, NT-proBNP 7K
SETFE (P<0.05) 5 thGH 2H K L IGF-1. IGFBP-3
K% DCM 21 ALk 8 41 g 25 7t & (P<0.05)
¢Tnl, ¢TnT. NT-proBNP 7K ¥ %% DCM 4 F# 1%

(P<0.05) , SXMALEERLSEITFE XL
(P>0.05) . W32,

2.4 HIEMRR LTSRN E R

PR AR AN R, BT AR RO R A / AR 2 ( HW/
BW) 8nk L4 Al 22 5. SX R4
A1 Ee, DCM 41 BW. LVP F %, HW/BW, CVP,
LVEDP 1 HR #J J} 75 (P<0.05) ; rhGH 41 K f
BW 4 DCM 2H B & 384 in ( P<0.05) , HW/BW #
DCM 2H 3% T (P<0.05) , CVP. LVP, LVEDP
HHR #4755 DCM 20 K B3 12 2% ( P<0.05)
B ERFEbR S X R g, ZRW g X

SN

A 36 R EH g 8 . IEWICITAR . ME (P>0.05) , W% 3.
F1 BHAEBEOHIERELEREE (xzs)
25 5% LVDD (mm) LVSD (mm) IVS (mm) LVPWT (mm) FS (%) EF (%)
popiieE] 20 5.6 0.7 3.1£0.7 20£04 24£0.6 52+7 85+ 14
DCM 41 18 7.6 £0.9" 3.7£0.9" 1.7+ 04" 1.8+0.5" 379" 48 £ 13"
thGH 41 18 6.6+0.7" 3205 1.8+04" 22206 46 + 8" 79+ 15"
F1i 31.08 476 3.66 5.34 15.84 101.49
P <0.001 0.013 0.033 0.008 <0.001 <0.001

Hd: LVDD: ZEZEFFIRAMI R, LVSD: ZEEIWAAIHNAS; 1VS: ZERIFAERE; LVPWT: %GR, FS: 404G EF: S 4.

a 7N SRR L, P<0.05; bR DCM 4 kA%, P<0.05,
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F2 BHMBAUEREMERILER (x:5)

2151 ik q IGF-1 (ng/mL) IGFBP-3 (ng/ml) Tl (ng/L) ¢TnT (ng/L) NT-proBNP (ng/L)
payiiz:ch 20 1130+ 179 1199 + 174 185 +21 155 +22 6211
DCM 4 18 897 + 165" 985 + 216" 368 +21° 229 + 30" 187 = 15"
thGH 41 18 1606 +218"" 1760 + 218" 195 + 18" 153 +35" 99+ 11"

FA 66.514 70.51 482.33 40.01 521.8

P1H <0.001 <0.001 <0.001 <0.001 <0.001

e IGF-1: JEZEFEARKF -1; IGFBP-3: JEDHEFAERKKEFEAHEN -3; oInl: MESHEAT; oTnT: JIE5EMA T; NT-proBNP :

N R B AL, a /RS0 IR AL, P<0.05; bRi5 DCM 4H L%, P<0.05.

®3 BAKEREMRHNZIEIREE  (xxs)

20 51 {l3e BW (g) HW (g) HW/BW (g/kg) CVP (mm Hg) LVP (mm Hg) LVEDP (mm Hg) HR (beats/min)
payiEizl 20 591+ 12 1.04+0.17 1.77+0.11 39+13 103+ 10 47+1.0 391+16
DCM 2H 18 354 + 30" 1.59+0.33"  445+0.60" 182+ 1.7 71+7 16.1 = 1.1° 406 + 25
rhGH 41 18 625 + 24" 146£0.17°  234+0.28" 65+1.8" 92 +8" 81+19" 394 + 31"

F1iA 750.68 34.49 257.26 410.04 130.27 334.53 3.72

P1A <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.030

W BW: K& HW.: ONEFE; CVP: U #iike; LVP: Z20EE; LVEDP: ASEFHRAME; HR: OZF, an 5% E41IHE,

P<0.05; bsR5 DCM 4114, P<0.05,

25 FJHRBOMARREFHE IR, W% Wt , IR LT e 808 %

DCM R BUGHE T s OUVNRIRSE, Lz SRR ELC WIANHRS RS, ToO LA ARG K |
HEPVZEAL . AR, O LARIE RN ZE 4 A7, ARVE AR . thGH 2K BRC U B 22 6] 5 DCM
AT ULAEPE A, AN (R AR B O AL 1 5 25 i A AR IRA Z E] DA 1,

x 10

x 20

X R ZH DCM 41 rthGH 4

E1 Z@EAFETUARESARNROCNMALFEFLE RN - @) XRACHMHETESE, Jon
JULARMIIE G | Bk 2R . DCM AL IVNIUIRSE, IZZHFIIZERL . HANARSE, AT OLKEVER AR, A IR B RO AR 5 2 Y
BB, WARRIRAT AR ZUEZL . thGH 210 U BIECE T DCM 2 A IR 2 2 fi] .
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26 BEREUARZFEAXRONARAREFHE M/ L2z o0 A AR 5), HRPIZREL, O UL
XA R RO ERL IR RN —B, Zokifkil MOICRMZE G RN AA(E, A28 ISR ErHifL;
HEFURLI, T 1w 9 o R HES DRI, A 5), By WURARPE, R B, MU ORGSRl
A 5], WZHEP 5T, BEUERE. DCM A ilkEAiiERE; PR AR R4 5K, thGH
AR B WAL A i, RN —, IEWTRE AR ELO LA, SRAERE M W] i
BH Ok, R, RO A, Al URERE, ARk AR . WL 2.

Xt HE A DCM 4 thGH 41
B2 HEFERETWEE&EXRONALREZRE (A5, x12k) Xif AL O LR R AR N—20, IHES
KO, W BRSO, G oA s, 22 HESEE SR . DOM 410 WUERLA S A= ik, IR 24l o, A% gL 6 431
A5, AR/ NEL, WLZZHESNZERL, WA AR . IRPE AT Al . thGH 20 WIAHIRAR T, PRAERE B FE Rl B ksl

R kLS

2.7 BAXBOAIKEEZEAQKRNESRE Col T . Col TM43 %5 39.0+2.0% F132.5 +3.4%.
X HEZH A B LA B T UL Col T . Col T#4%) =4l [H Col T /Col M HLAE B 22 R A G2 E

I T WLL21a], LA Col MM 3 (45.1% +2.7% ) X (F=74849, P<0.05) , H & DCM 41 Col I /

Col T 5 20.6% +2.3%, DCM 41K BLC LR B & H Col TN b1 &= F % B ZH A1 rhGH 4H ( P<0.05) , Tl

FEONUEA AR R4, L Col T34 E ZEXT RN thGH 4[] Col T /Col T LK(E 25 55 TC5E

(60.1% +2.6% ) , Col Il 5 28.6+1.7%, thGH %1 HEE Y (P>0.05) . LA 3,

X R 2H DCM £ rhGH 4

B3 FARROIKEEZEAREFETN (kM - KRPL, x100) Col 1 MBHTERIKZ LI, Col MAYEH
PEFA R @ X RALOIURIBTRT UL Col T\ Col ME2I A1 T2 1] . DCM 2 UK ST TR C L) A7 AN ) P P 38 24

TS5 H ES R R BRI, HEFIZEEL, thGH 4H777E Col T . Col A, (HALEESS T DCM £,

3 itit A R, SER A, AT ORER AR N B S,
11 i F AU D BUE LA L2, 2990 6

HAT, DCM BRAY e (Ui Tl ey SR PE s 328 25 . FIRF . I8 Bk R
IUC A Ty FEAROC BERY T VA tRhT, Al SRARREMHIR (ACED) | B - S2HRBEEN . St
DEPRRARG PR SRR A ML, POy Ak TR AR TS R e R 2 . AMPHAYT J7 IAE AL T ZE 0
RAENT B Lhks LI RAEIR . $E@ A A m =PI (PLV) | Sh MO IUBUEAR | Z2skiliB)
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AIAERE RO WU AR, 40 LR B IS 4 fig

T ZE =Pk M BERE R, 8 B e R
LVEF, M= hae ™, %k e Tk R
i e IS ]

VLAF R KL GH/IGE XF A FISE5 54 )00 1l
RYHAERRON, B GH B ek ) 32508 o 1 24 rh
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SR AR FIHLIRACR; 02 GH X R a1 F:
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SO B AR
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