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Abstract

AIM: To investigate the expression of galanin re-
ceptors in hepatic stellate cells (HSCs) and their
role in HSC proliferation.

METHODS: HSCs were isolated from rats by in
situ liver perfusion with collagenase and pro-
nase E and cultured for 1 wk. Cells were then
harvested and the mRNA expression of galanin
and its three receptors (GalR1, GalR2 and GalR3)
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was determined by semi-quantitative RT-PCR.
HSC-T6, an immortalized and activated rat liver
stellate cell line, was cultured in vitro to confirm
the presence of GalR2 protein by immunocyto-
fluorescence. Cultured HSC-T6 cells were then
treated with galanin at concentrations from 0 to
10000 nmol/L for 24 h, in the presence or absence
of a GalR2 neutralization antibody (5 ng/mL).
Cell proliferation was assessed by MTT assay.

RESULTS: Galanin mRNA and GalR3 mRNA
were expressed by both quiescent and activated
HSCs. GalR2 mRNA was undetectable in qui-
escent HSCs but was markedly expressed by
activated HSCs. GalR1 mRNA was not detected
in either quiescent or activated HSCs. The pres-
ence of GalR2 protein in activated HSC was fur-
ther confirmed by immunocytofluorescence in
HSC-T6 cells. Treatment with galanin at a con-
centration of 1, 10, 100 or 1000 nmol/L resulted
in a reduction of cell proliferation to 86.7% (t
= 3.976, P = 0.028), 83.1% (t = 4.45, P = 0.012),
78.1% (t = 5.75, P = 0.006) and 73.1% (tf = 5.38,
P = 0.008) of that of controls. Complete GalR2
neutralization enhanced the inhibitory effect
of galanin, and the proliferation of cells treated
with 1 or 10 nmol/L of galanin was reduced to
67.9% (t = 5.11, P = 0.015) and 73.1% (t = 6.56, P
= 0.003) of that of controls. There was a further
reduction of 21.7% (t = 3.35, P = 0.028) and 12.6%
(t = 2.78, P = 0.049) compared with the corre-
sponding galanin-treated group.

CONCLUSION: Newly expressed GalR2 coun-
teracts GalR1-mediated inhibitory effect of
galanin on the proliferation of activated HSCs.

© 2013 Baishideng. All rights reserved.
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T
B9 R4 Ak AR 2 BT 2K aa e (hepatic
stellate cell, HSC) ¥ & ik Fo 3t 4m A3 74 64 % v,

FiE A% R I R B R AR E R B R AR A
HSCHRSMETR, 2 FRT-PCRE AR # 1k
(0 wk)Fe3z 7 EH(1 wk)HSCH H A Ak & 23
F % (GalR1. GalR2F=GalR3)& ik L. X
RHSC-T6%m etk sh3E I, S92 5% iktam
GalR2%& & EHSC-To@m it b £ ik ; R A4
GalR2 ¥ Fe 34K (5 pg/mL), MTTHULE R F
#JE H 7 K (0-10000 nmol/L)F 7S H & sk xt
HSC3g 38 Ao & /1 897570,

R R 5B RXRKBRARHSCA 4RI 5.
#aE B R E AL GGH S C3 T 4l 2] & K &
GalR3 mRNA %.i%, 12 £.GalR1 mRNA & ik,
GalR2 mRNA & EALHSC ¥ kA, 0L 795 5%
Kokt —FiE$GalR2%E G £HSC-T6 P & ik,
H A kAL 2 AT, HSC-T6X 74K -F£1. 10,
100421000 nmol/LH & Ak BF 5~ 3] F % £ 57 &
2H6986.7%(t = 3.976, P = 0.028). 83.1%(t =
4.45,P=0.012). 78.1% (¢ =5.75,P = 0.006)F=
73.1%(t = 5.38, P = 0.008); #-F GalR2 ¥ A= 3t
IRFEAT FRBE, HSC-T6XE 54 34 42 H 7 Ak 1 o
10 nmol/L i Bp M Z A48 52 3¢ BB 2867.9%(¢ = 5.11,
P=0.015)4273.1%(t = 6.56, P = 0.003), 5548 &
L FIKAARYE, 2 R T 421.7%(t = 3.35, P
=0.028)#712.6%(t = 2.78, P = 0.049).

i HSCEALR 37 & A GalR2FE - GalRIA-
504 H R AR THSC3 78 4 ) AF
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0 51
JHET e Ak 22 15 P 9 i e 2 JH-AE A TR 206 Eh 3 2
B B, HL AR AE Ay ok e 40 i A S B AR T
JEN. BRI ET AR I 7 2T A i SRR H A7
LB HOR 2 RTINS A R
AT A2 4R 41 (hepatic stellate cell, HSC)iGtb#54L
MR VLRCET 4 BE AT A (myofibroblast-like) 4l
JHa, A2 JFF T 4 AR 40 b 35 7 1) 32 R YE), i
FEHS CIRE & 10T LT 4 Ab oG 51 HSC
DI Ge 52 40 o D] 48, H v 3k B L (e 4
YRR, AR iR EHS C, (e EHS CHETE
FHAMHILR T, AR A A AR K -B 1R
1 R T4 e B I8 1R AT 4 i A
Jii(extracellular matrix, ECM)# i Fl_E {12 28 5E
N 745, SEUTL4efbilt g™

H PO 8 2 ) R AR RS U . H A
K H129 1 2 R FR R SR A R, H A 48 v [ HA 3
H NIk 52 7 (galanin receptor, GalR), 43 %]/2GalR 1,
GalR2FIGalR3". Tk S HZ e FL a2
Lrp o) iz, AEH 28, A5 5% 201012,
RE AR, RS SR & R R
e VAT E RN Rl T RS e N S 7)) N
Vi 2 fig S AW AR DA W 27 D fie 5 0 2 M B 4G
PUO, IS AFAE 7 R R

H PIATE I 7 b i A e i B i e
AR WARIE, AR W H IR Z A EHSCHIR)
FARNG DU D RE R TTHE. Ak, AR
S35 K RUFARH IEIHS CRIK BUHS C-T64 bk,
WIS IR S SR EHS CH R I 1 LA
PR AE R sema, S H IR S 4T 4k 6 &
WFF R BN g~ R,

1 MRI5EE
1.1 444 &, SDAE6R, 8 | ER =B sk
WAL, R E300-350 g, MR TR AR RS Bt
S EN P 0.

BEMG R A i (pronase E). DNAR [ . IV
IR BNy codenz hy Sigmazs w77 ity H I
FE(C141H211N43041)(7 i ftb 5 114547-31-8)
I H Sigma/A #]; TRIzol HInvitrogen/s #l;
PrimeScript RT reagent kitly [ TaKaRa= *E4;
=EHTR M GalR2 ¥ 3 BEH LA IE H Abcam A w1l
Dulbecco's Modified Eagle's Medium(DMEM)
HGibcoA #l; iG-S H GibeoA wl; PUHIJE
1M %M 5 [3-(3,5-dimethylthazol-2-y)-2,5-diphenyl
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TXRE, 5. SCASH2RDIRAE AR SRS HRINEEIEHER 1207
" - v | BRIFSRODLETREY mezad
THG(x 100). A: FEESBIEIUTRM,  H ARk AL 24k
MM B: K53R7 AEIFE RN, R IEAT A
w o RIS & R,

tetrazolium bromide, MTT]} Sigma /A ] 77 1.

12 Fik

1.2.1 e dc: JFARHSCAr B 51 7RHSCAr &
Jias Bl RE %08 2 LSRR, B4 8
HS C4li i A4 il 1135>90%. #i7r B HS CI% AT
TR T T 6oL A el wkm T Hli4 &
RNA.

1.2.2 RT-PCRA M H F kA& 3 4k £ ik KA
TRIzolFE 40 L RN A, HTakara’s @ RT-PCR
WG, ZBUHEST BRNAB T 4. Galanin
R4 Li#5-TACCCCTGCCTGAGAG-
CAAT-3"; Fiff5-TCTTCTGAGGAGGTGGC-
CAA-3, I BeK 4118 bp. GalR151Y)F
H: 35 -TGCTTTTGCTATGCCAAGGTTC-3";
T5-TCGGTTCTTTTCTTTAGCATCGC-3',
P B K S 359 bp. GalR25[¥P41: I
W5 -TTCTGCCTCTGTTGGATGCC-3"; Fijf
5-TCTACTCGAGGCTGTGCAGTTG-3", ¥
1 5 BUK B 362 bp. GalR351#F41: Eiif
5-AGCCAAGCAGTACCACAGAT-3"; N
5-GGTGAGGTAGATGAGCAGAT-3', ¥ # i
BLKE 161 bp. WS GAPDHEIMFH: 1iiF
5-CATGGTCTACACGTIECAGT-3'; Rif 5'-
GGCAAGCAGTI'GGTGGTGC-3', ¥ 3 Ji Br K
JE 4366 bp. B KIS 61 °CL 61 C
58 'C. 62 °C. 58 C, ¥ H4407EH 5 H1.2%35 g
BEEEIE HLIK, I LABio-rad /& f% R 40 1%

1.2.3 2005 9% % 6 kA M GalR2 & A« HURG R
HHHSC-TOAN HLIC Fr, 4%% 5 I [ o, = 1f
G, GalR2—Hi(1 : 50)4 ‘Citai, LAFITC
Fricd — P37 CHFA2 h, 986 W ist fg, BHE4N
Ay 2. T3 AN IN—HI~EAT B PR R
1.2.4 MTT 40 H % K& GalR25HS C-T6 48
R3G 74 09 % vk HSC-T64N I FRR: 77 T-96 5Lk 4
f1(20001~/4L)24 h. HAIEAL AR ALIMAH N
Jk AR A &M 0L 1. 10, 100 1000F!
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10000 nmol/L; H N KHTAAAL BRI ik 5 1
WRKSE, 55Ims ng/mLifIGalR24TA, JHAf Rk 4G
B, FEIAH IR X AT H IR
BEPBS. Fi 7R 10%)f F MLIEDMEM, #4135
fL. 24 b, mEFLINAMTTE (0
5g/L)20 uL, kL7 H4 b, /O BRI, AR
JE RS I H L EAK200 pl, 7235 24/ 10 min,
TP A R R 2, A SO s A
B, W 5E 3K H492 nm, %K K620 nm, A =
A yor-A g K EHEIIR.

Bt Ab TR K HISAS6.048 1 24 A E AT 4%
#r, THE %R Hmean+ SDE S, A EL % e
R, P<0.05 4 ZE 54T e il 247 L.

2 BR

2.1 BARS B 3 RHSCH 2 5 T AL Fror BRI 11
HSC, & Wy g o W ig 41 M £995%, 4H i /)N ifif
[F(EI1A). ¥i7%24 hig, 40 IFanGaE. $5957 dint
20 L BSR4 b JULRSCET 4 B 40 R R 40 i
(KI1B).

2.2 HARKRE R SR FH LR ZFEHHSCF
%5+ % ik RT-PCR&E R IR, fEF LI KR 9%
7 d(FE AL HS CH 38 T A 21 H A Ik &% GalR3
mRNA %L, (H T GalR1 %L, WdALHSCH A
#GalR2 mRNARIE, (HIFA W F L WHSCH
(K2).

2.3 K AHSC-T6%m ALtk &L GalR2E & Ml
Jean Al 2L A R R, GalR2/EHSC-To4H itk
O JE e 3 e S e ARk, 9 WA T T LA
SRR R PR SR SO, T B B TG R e
Je(E3).

2.4 HAKEZGalR2AHSC-T67% /1 69 % AIA]
W H NIk T-HHSC-T6 24 him, S H ALk
JE 410 100811000 nmol/Li, A{H 525 (%)
AR LA FE il 27 22 57:(P<0.05), HH A IK&MR
100 nmol/L I, A{E % 2 AR, JLRWEHNIK

AMXFAAWH
AR, RAe AR
- E MU
AR EL5HA
AR A2 fig Wy 2m A P
5 wmpe g i E
AB%, B E R
mp L 55 E
— A, A HFIK
TR ALY
2 ) R ALK 3T
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Rl R A2 A 2
R, A A B
7 Ak At 7 ALHSC
# 3% 78 3 ) AL,
W B EAMHSC 2
H & Ak 89 B A
My de. H R Ak
27 G AR ) F T
A E BRI
Ye AR .
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100 bp‘ Marker

#1EHAHSC PRI B (T %)

Neg Gal GalRl GalR2 GalR3 GAPDH

Gal GalR1 GalR2 GalR3 GAPDH

Gal GalR1 GalR2 GalR3 GAPDH
118 359 362 161 366 bp

+ o+

B 2 BHRKREZAERIFARSEEHAHSCHRRIA. Neg: TTRIIK IR IR Gal: HIRRK; GalR1, 2703: HREAZMAL, 2

AIBRY. +: FEIERRR; — JoaRik. HSC: 2 R4m)E.

XTHS C-TOXEHE TG I {2 5 . 55 .zl H P ok A 2t
A AHLL, GalR2PUAR FILA(H W B FRE, E1-10
mmol/LI Z= 58 Fe 1127 & X (P<0.05, K4).

3 171E
ARSI A JFACHS Cor B 35 72 AR S HS C-To 4
LR, UESE L TR E AL H S C38 3 38 H A Ik A
GalR3%Z A4k, WH K2, HILHSCHIi#& ik GalR2.
FRIAGalR2AT RSP H A KB I GalR 152 444
SPROHSCHBINHIE . K, HSCIGtbid fir,
AT O R IR AR R IE A, S T IR
POREREEY k23 A

FARTERE AR B kA== Dy e b 9
FRREY, AR H A H A K5 8 = 1A AR
Y2t e NIRRT Z 05 EOK. 8 AR AT 41 4k
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B 3 HSC-T6(GalR2BETHE
RIS E( x 100). A: HLGalR2
PUAHEIE BHEE FTHSC-T6IE
5 B: PR, SO EMEE FER
EHTEHSC—T6HH PHM:RIE (G (),
C: TT—PrBAM:X A, FHE TR
i FHSC-TolEA; D: M, JoHA
TRHMEFGA.

e AR, EREEH TEHSC, il
HEHSCHEFE IR -1 98 FaR (2t Py
A E R R F-B1 s L/ NBRAT A DRI A K R4 4
J DT~ 1R 0K ek ot 463 R i 1T 1T J i
A0 M A ISR DORL; I RE E A J0E PR AL i
IR, T T bt R SR, R ke
JH AR B E B R T H 2 5 0 e 5 fie
AU A A 2 IR ThRE, H IS T 2
Pl (R IE S IFEF4ith . 2R B0 55) &
A I R P ) e A A ot

N HAR AL ZRETEES SN
PERF YA R AR R, AT TR A k2
R IEHSCH R IE, KA HS Cif A 38 A 2 i
LRYEA R AR L R, T2 AR R A S H A IR
VEFH I 4 B AN SEZ 6 R H D A K20 25 1 1 b
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TXRE, & BICASFERBIEMFTAE RSN SR H RGNS ER 1209
0.6 FEIIVE . WA 15
HAK. GalR2HIGalR37EHSCHI %, ﬁ;ﬁzﬁ;zi
NRATHS CIRERF AR AL T IS Sh Mg BER. A SRRHSC ﬁfj
047 FIFSE R LS 37 B (10-1000 nmol/Ly H i Ak Al i;ﬁéf E]f:f ?iﬂ%
g FEREHIHIHSC-TORAA, JEoltBLI00RTI000 nmol/t, % 8 sk 57 2
0.2 F VR P B S W G ORI E R B i e
IR B B34 FH, R A S 6 b oA e LA A o 3R Y
P [ 4 AR, HMT TVE B AE s H 4 ik e
ol 100 nmol/LAWHIE BB, 1T b 45 v
0 1 10 100 1000 10000 T v, FHIAE FHASE B I s 5 A B FRAR.
H PR EE (nmol/L)

4 HARKFGAR2HFUAIIHSC-TOIBTESAN. st H ik
4, P<0.05, "P<0.01 vs AR TRZA (HPIKIRE0); HA
FA+GalR2FFIAIFUIALA T, GalR2FF AW AR TS A5 pg/mL,
P<0.05, 'P<0.01 vs FARXT IR (HPNIKIKEE0+X 1B 1gG);
P<0.05 vs FHRZIR BN Bl H R ITAZH.

WIHSC. HANEFRIHHS CRIK 2B KBTS 1L
HSCHi i ZHSC-T6, K8 H Ik K GalR37E i 11
WAIEHCHS CH )R8 IA, T GalR27/EHSCiE
R A B RIE. GalR2(WFIEAZAEMRN AR
FIKPI45 80 TUESE. BAT RIS Waters %
(RRIE S 485 AR AR, A ATTAE 155 20 23 K e 1 3
HSCH K| #]GalR3 mRNAIFKIE; MRATH &
HOEAE A A BIGalR3ATH NI KIE, A
FENR TR 28 By BEA MG alR2E XY, H i
FEABEWIFTHS CBr R IEGalR2[(1 43 AL, AT
HEDIX AT BEEHS CIT AL IR — Z2 51 35 [A 308 o4 A%
f—h 5y, Hm 5 Thfe, (EAHRAITFT.
KA ) 52 44 A7 70 AL 0 2 T fig 22 S AE
HAb RS O IE. A H 2 A4 51 -
1 22 o0 T AR BEAR R M G LR R (R 9 &
G KEE. EMAETCA T, GalR2AMU T
Gq/11E B, 51240 i i Ca” ¥R IE T &1, K Cl-
HAFIICa® I TF I, AT LA Gilo sk [ EX,
FUHIRR TR BR AL BES E™Y, M GalR3 7] 5 Gi/okk
PG, 007 e R P Bl i s 5 HL AL SRk
(P ) S g, AT XHE 2. S, AR
RN A 80 R TS 2 A T R O A . S5
AN ML P GalR2A 7 40 a4 B 4 61 1M AE Gal R 11,
Tofighi %5 ZE Mg £ 41 MR PC 1240 bk R I, H
P 1 Gal R 40 34 58 . A4 s T,
ZHLHI S Gq/11 G- A s A G, Bk, 78
HSCYRALI G I FE h, H IR 32k 25 5 5 vl
AEIE I G/ 11 Gi/o®k (115 54 Sl ik, #
T R/ S I LB I A Ak e, 0 S8 G B S TR
BT IR A/ L B AL 4%, R LI H S CH
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GalR2 T FIFL A GalR2 I, JEALHSCH GalR3
KA H TR G PP g i 2 B0 B 8 2 ) 8 e
i, RIEAEAR I B H N IR (1 nmol/L) 7R an k. 1X
PERTEHS CIE G, Brakik FGalR2AEH A kil
IFGalR341 FHIXTHS C I 34 5 F1 54 F 12 2% ok
55, X ETEILHS CHREF A0 I X — T ZRFAE, IE
W S SO R IRANFSE.

R, ARSEIGHIPAESE H A K & GalR347
£ THSCH, HAEHSCHFb i b i KA GalR2,
SEMIHS CRFH IR AW 25 R VL. HrRiAGalR2
(1) TS A ) 2 8 R B RN AT, ) A 3
EHSCIEA . W90 HUR T ()5 &, i
H KR B8k TIB B I6T7 2T A (8T
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