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Abstract
AIM: To investigate the effect of sympathetic
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neurotransmitter norepinephrine (NE) on the
expression of leptin and leptin receptor in
hepatic stellate cells (HSCs) in vitro.

METHODS: Different concentrations of NE
were applied on HSCs for 24, 48 or 72 h.
Immunohistochemical staining was used to
detect the expression of a-smooth muscle actin
(a-SMA) in activated HSCs. Western blot was
used to detect the expression of leptin and
soluble leptin receptor (sOB-R) proteins. Real-
time PCR was used to examine the effect of NE
on mRNA expression of leptin and sOB-R in
HSCs.

RESULTS: Immunohistochemistry results
showed that after 1, 10, or 100 umol/L NE
was used on HSCs, the expression of a-SMA
increased significantly at 24 h (141 +£4.4,175 +
5.2,19.8 4.1 vs 11.3 £ 4.5; P < 0.05), suggesting
that NE could activate HSCs and promote
their proliferation. When 10 pmol/L NE was
applied for 24, 48 or 72 h, a-SMA expression
gradually increased (17.5 + 5.2; 18.5 + 5.4; 19.2
* 6.2, P <0.05), indicating that NE induced
HSC proliferation in a time-dependent manner.
Western blot analysis showed that leptin
protein expression was significantly higher in
HSCs after treatment with 1, 10 and 100 umol/
L NE for 24 h compared with the control group
(1.54 £0.08, 2.72 £ 0.09, 2.84 + 0.18 vs 0.85 *
0.12, P < 0.05); the expression of leptin receptor
protein was also significantly higher than that
in the control group (1.57 £ 0.18, 2.51 £ 0.17, 2.89
*0.19 vs 0.98 = 0.15, P < 0.05). Real-time PCR
was used to detect mRNA expression of leptin
and leptin receptor, and the results showed
that leptin mRNA expression was significantly
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higher than that in the control group (1.51 + 0.08,
2.58 £ 0.09, 3.63 + 0.12 vs 1.00 = 0.07, P < 0.05);
the expression of leptin receptor mRNA was
also significantly higher than that in the control
group (1.71 + 0.08, 2.87 + 0.10, 4.01 + 0.14 vs 1.00
+0.08, P <0.05).

CONCLUSION: The sympathetic neurotransmitter
NE plays a role in the process of liver fibrosis
possibly by promoting leptin and sOB-R
expression in activated HSCs.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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HSC mRNA
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, mRNA (1.51%
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P<0.05); mRNA
(1.714+0.08, 2.87£0.10, 4.01=0.14 vs
1.004+0.08, P<0.05).
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RPN BTN E X E Abcam A F]; B-actinl
TNEGUEE IR A A, RPINER
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FIENZymed A a] ;7 i W0 S R OBAR Z
SYBR Green Real Master Mix. TRIzolif#
& E P EIEE R AR, PCRYIGHGIY
HEwRAETEY TEERRSERA RS
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Mrafi, FEIRABE TIESG. a8 ibmss
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1.2.1 D IR R CFSC
H 52 [E Greenwel 57 i R B, H R g
HEITHS C, CCLi85 A B R AL K B A 43 125 9
IS R IR AT B AR K AEE, BRI T
WES. B AR IR 2R R R B0 5
EMFE10%06 45 3% 100 ITU/mMLE F .
100 pg/mLA%%E % 4 mmol/mLA & kL )
RPMI-164085 7%+, F37 'C. 50 mL/L CO,f)
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g ARAEt, 345, 20004 45 SRAH N, &-4153 )
W EANEAL.
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BERFH AAT R, dIb 58 H &5 F A R
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P HPEY K /N N119 bp). GAPDH(IE X:
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5-AGATCCACAACGGATACATT-3', 4 1 7=4)
K/NH259 bp); (2)FEPEST00SLZ N %¢ 5t iE B PCR
X (EEABIA R EREATEE0 2891, SYBR
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Fik TP, F5iHleptin, sOB-RIFIL
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Ctygem = Ctugam-Ctoarom ACtyma = Clypsn
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2 1 RLBHSC 24 hFTRiKa-SMAISSE (7 = 24, mean + SD)
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; C: 10 umol/L
D: 100 umol/L . NE:
; HSC:
; a—SMA:

x| 24 h 48 h 72 h
11.3+ 45 13.5+ 4.8 14.2+ 5.6
1 pmol/L NE 14.1+ 4.4 15.2+ 3.6 12.2+ 5.1
10 pmol/L NE 17.5+ 5.2° 18.5+ 5.4° 19.2+ 6.2°
100 pmol/L NE 19.8+ 4.1° 17.8+ 4.2° 15.1+ 4.9
P<0.05, °P<0.01 vs . HSC: : a—-SMA: o~
RS Dimean+£SD F 4k, 1843 kDafi B 1] W.B-actinZk . 45

FKor. HSPSS12.0 AT Geit o0 b, 2 41
PR BRI 25 22 93 T (One-way ANOVA),
A LR Flg 56, P<0.05 9% 34 Giit

2 B8
2.1 NE HSC a-SMA 1.
10, 100 umol/L¥KENEIEH THSC 24 h,
a-SMAFILW B IN(14.1£4.4, 17.5+£5.2,
19.8+4.1 vs 11.3+4.5; P<0.05); $&7"NEHA] LA
WEALHSC, FEHFHSCHEAE. 10 umol/L NEfE
FAHSC 24, 48. 72 h/&, a-SMARIEIZHIE5H
(17.5+5.2, 18.5+5.4, 19.2+6.2, P<0.05)(%1,
).
22 NE HSC

Western blot/3 #1227, 43 7l7E
KZ116.0. 5.1 kDafiz & HiHlleptin. sOB-R¥EF
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JAESE, 1. 10, 100 pmol/L NEfEF FHSC
24 hfE, HEREOREPE & T EA(.54+
0.08, 2.7240.09, 2.84+0.18 vs 0.85+0.12, F
1H°4499.733, P<0.05); R ZMEARET
B TR R 4L(1.57+0.18, 2.514+0.17, 2.89
+0.19 vs 0.9840.15, FIH 4196.334, P<0.05)
(E2).

2.3 NE HSC

mRNA TESER 5Ot T EPCRITFE
h, DU AEAEUE R, H 315 FmRNAK
P IE Hh 2, BT ) R, B Ak
IR BRI 2k e eprin
SOB-RIERTE S AHHSCH FRIL. 45 FAESE, 1.
10, 100 pmol/L NEfEH THSC 24 hj&, %
mRNAZ AW 25 T X 2H(1.51£0.08, 2.58 £
0.09, 3.631+0.12 vs 1.00+0.07, F{H N1394.213,
P<0.05); % £ ZAmRNA LI IR B & T
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20

151
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0.00
-0.02 =
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0.14

0.12
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0.08 -
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27 2
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0.00
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& 2 NEXAFERBRFTEIERURERZIEMRNA

BISZA (7 = 4)

pax el BR BRZE
1.00+ 0.07 1.00+ 0.08
NE(1 pmol/L) 1.51+ 0.08 1.71+ 0.08
NE(10 umol/L) 2.58+ 0.09° 2.87+ 0.10°
NE(100 pmol/L) 3.63+ 0.12° 4.01+ 0.14°
p<0.05, °P<0.01 vs .NE:

41(1.7140.08, 2.87+0.10, 4.01 +0.14 vs 1.00+
0.08, F1E904.241, P<0.05)(#2, KI3).
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