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Abstract

AIM: To investigate the effect of chronic
administration of growth hormone (GH) on
the JAK2-STATS5 signaling pathway in the
liver.

METHODS: Healthy male BALB/c mice were
treated with recombinant human growth
hormone (r-hGH) daily for two weeks, or with
equal amount of sterile phosphate buffered
saline (PBS). Then the expression levels of
tyrosine phosphorylated signal transducer and
activator of transcription 5 (P-STAT5), and
suppressor of cytokine signaling 3 (SOCS-3)
mRNA and growth hormone receptor (GHR)
were examined. H4-1I-E cells were treated with
r-hGH daily for 4 d, or with equal amount of
PBS. Then the expression level of P-STAT5
and the DNA binding activity of P-STAT5 were
examined.

RESULTS: After chronic administration of GH,
liver P-STAT5 level decreased, SOCS-3 mRNA
increased (P < 0.05), and no change was observed
for GHR expression. Similar results were
observed in the cell culture experiments. Chronic
administration of GH caused an inhibition of
P-STATS expression and also its DNA binding
activity (P < 0.05).

CONCLUSION: Chronic administration of GH
inhibits the JAK2-STATS5 signaling pathway in
the liver via mechanisms possibly associated

with increasing the expression of SOCS-3 gene.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.
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B&Y: A A K& (growth hormone, GH)
1% M ) 5 AT I Janusig B#2(Janus kinase 2,
JAK2)-13 5 4 5 R 4 & W T 5(signal
transducer and activator of transcription 5,
STATS) 1z 5 18 %449 % 7).

Fik: S FEAL R ERBALBe & N, 4
AGHIR MR B b xF 28, 4 8 2% T GH
RPBSHIH 2 wk; #ml AT IEP-STATS. 125
#5374 B T (suppressor of cytokine signaling,
SOCS)-3 mRNAZ A Ki#t % %4 (growth
hormone receptor, GHR)7K-F-. 4m e, 52 B4 Al K.
ST % 20 JLHA-11-E, % GHIZ A28 5 *F
W28, 4 B 4 T GHRPBSH# k4 d; 4
4 JP-STATS K- R P-STATS 5DNA® 4 4
K

Z£R: Sy d, DREZTGHR AR G,
AT JEP-STATS K -F 4%, SOCS-3 mRNAK-F
F+ % (P<0.05), MGHRK-F LT AL, 200 5 5
¥, GHIZ M 4] B A3 S P-STATSK-F T
(P<0.05), B BFP-STAT55 DNA#) 25 47K -F 78
AR (P<0.05).
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Janus¥fF2(Janus kinase 2, JAK2)-5 55 5
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B 1 RIS REB ATAESTATSBEER L BVSZIME( x 1000). A: AT ZNSVERIEHH; B: MHRZH. STATS: (55445 LR

BuEA 5.

R IE L SR R IgG(ZB2305) (L
RS A, BRI A A BE AR I 1L 2
PilgG(ZB230 )AL 2 &4 A F]), SHP-1
Pk (Y476)(ab32559)(5[E Santa Cruz/A ),
BCAE AR IR £ (#23228, #1859078) (3 [
Thermo ), 65 K OGHE 3877 (ECL)IR I &
(P0018-1, P0018-2)(_ g3 = KA H]), EMSAIR
F & (#20148) (35 H Thermo/A 7). Miles 46224
H K HLAE EMiles A H), 1FE %G
B (BX50)(H A BEARE T AH]), BeckmanCS-
15RA I 773 &5 CoHL(3E [E Beckman 4 7)), Power
Pac-HC164-5052 L3k (ZEBIO.RAD A H]),
Tt R 21 44k 25 7 1535 E Mllipore 24 &), X-OMAT
B TR X5 2R 5 Fr [ B (JE 1 1) 2T 8844 4 R
AF]], GDS750006% FEHN(GEEUVT A A]),
Surecycler8800PCR 1Y (35 [E Agilent Technologies
/~#]), Light Cycler 48011 PCRAX (Ffi-Roche
7)), Imagel 't % 4 A kA, SPSS20.0%k 1.

1.2 77

1.2.1 4k K16H6-8 {5k 8
BALB/c/INRBEAL S G H 2 M il 8 28 F it FRE
H, A8 K. GHIE M3 ng/eth i &FIET
2UK/ARE I S r-hGH(1 mg/mL), XFHE4H ¥ &
0.1 mol/LI¥JPBSK, 32 wk; K IKiEH 516 hT
KH EA-8:0040%E. AbFEHT {8 FH /K& S 78 47
JRIER, SR i R 4ol IR U VR A7 TR A, TR
£ -80 CAKIR UK AH K IALRAE. HIMEIKIR AR Y]
Jr, ARG /N R 2 P-STATS 1Y
Tk KT FEEULZARNA, RT-PCRAGMSOCS-3
FFmRNARERL K RINAL EA, HE
E1375 7 (Western blot) £ Il GHR 1A 7K F-.
1.2.2 fmfasddr 5 % HA-TI-E40 R 5048 1290
Y IR, 2 J9GHS Ik ) S 2 5 6 TR A,
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H6FL, T 4%M625 L35 FIDMEME; 77 R 15 7%
H 4 51 7% Er-hGH(500 ng/mL)5PBS(0.1
mmol/L) I, 354 d, RKIHEE24 h T IfiE &
GHYLMk6 h, 2 J5&H3L T 1K Er-hGH
T, 3FL T2 EPBS, 30 min/o 2LAR. HEEA
M H, Western blothIP-STATS5 1R iA /K
F; SEHCAHDNA, EERIT % SLIR (EMSA) A
P-STAT5 5 DNAI 45 47K -

St E A SR HIEE FHMicrosoft
Excel20108 10 5%, KHSPSS20.04t 14Kk 1433t
17802240, WA TR) BRI AT R Ak
I%i(Independent-Samples ¢ Test)E{Satterthwaitei/T
ARAAS 56 (P55 BN J7 225718, S 46 R DA
mean + SDF IR, LLP<0.05 8% FH Giit2F = L.

2 BR

2.1 GH% P 1 3 SO BESTAT 5 85 8% AL 7K P AR
STATSZJAK2-STATS5 53l % & Z {5 5 A
T, BRI A 2 S5 A TS A R B R R IA . Y
A SEES AT T GHAS PR AT ES TATS 2
KRR, BN B v s, 45 53

SR X IR, GHTE MR/ BT T
FIP-STATS/KFFEAK, $/NiZ(E 5l 22 T
().

2.2 GHIZ A AT IESOCS-3 4 B % GHR#Y
%7 RT-PCRZIG 45 R EoR, Sxt AL, GH
MEPERIEUE, /N BT FISOCS-3 mRNA /K- 2
FTE(P<0.05)(F 1, KE2). GHRIFRIE KT H
PR IMGHAE 5717, Western blotS2 56 45 R R,
GH2 M il 2 A0 i B ZH /N SR IEG HR Rk 7K
TR M 2 R (P<0.05)(FE 1, E2).

2.3 GHIZ M A 3 M ARIT JE AT G H 69 AR b &
P-STAT55DNA# 25458 77 Western blotSL4:
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R 1 EKHEIEMRIELE S XBLES0CS-3 mRNARGHRKEHILLER (7 = 4)
n8 GHIEMRIEE 30248 Ha PE
SOCS-3 mRNAKEITE 0.88 +0.40° 0.23+0.07 2.803  0.049
GHRIXEAEY{E 0.95+0.17 1.25+0.22 1.874  0.134

°P<0.05 vs WIRA. SOCS: (ESESHHIR S GH: R GHR: £ KBESA.

R 2 HKHEIEHRIEELE SXIRLEP-STAT5 BP-STAT5-DNAL SN (1 = 6)

HE PE

me GHIEMRIEE  XRA
P-STATSIEAGNE 0.83+0.16°
P-STAT5-DNABSEWEMNNE  0.80+0.12°

2.04+0.27 6.682 0.003
1.59+0.30 4.298 0.013

P<0.05 vs WIRZE. STATS: (SSRSNETHERTS; GH: £KHR.
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Western blotZ5 5, B: —yKIHN7 TG K EEAATE. 1, 2: MR
2H; 3, 4. GHIBMERH. STATS: 1554 5 M T &R
+-5; GH: A,

251 B ORGHAS R I P-STATS /K T 2. %
FEAR(P<0.05). 145 FLEE 1 /)N B ) 52 5
S5, PEOR I G H I BUs M BRI (R 2, K3).
EMSASE 25 F s AR TR R ZH, GHAZ R
A P-STATS 5DNAZE & /K1 3 IR (2, &
4)(P<0.05).
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SRR T RE AR LR IA T LA LA S, IR
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