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Abstract
AlIM: To establish and identify a novel immortalized rat
hepatic stellate cell (HSC) line.

METHODS: Primary HSCs were isolated from the liver of
adult male Sprague-Dawley rats by a combination of pronase-
collagenase perfusion and density gradient centrifugation. Then
a new HSC line, being HSC-PQ, was established, cultured,
and passaged by way of cellular clone. Furthermore, cel-
lular dynamics, light microscopy, transmission electron
microscopy, and immunocytochemistry were employed to
investigate characteristics of the HSC line.

RESULTS: About 2" 107 HSCs could be harvested from a
Sprague-Dawley rat with the live rate over 95% and purity
over 90%. Afterwards, HSC-PQ line was obtained on the
basis of total activation of primary HSCs. The phenotype
of HSC-PQ cells resembled that of fibroblasts. Firstly, the
existence of a-SMA as well as desmin in these cells exhibited
their HSC-derived-myofibroblast identity clearly. Secondly,
both the doubling time of about 75 hours, and the stable
expression of extracellular matrixs including collagen type
I, collagen type I, fibronectin, laminin, etc. showed the
fibroblast-like-characteristics of HSC-PQ line. But collagen
IV could not be detected in cytoplasm. In addition, main-
taining over one year, 32 passages of the cell line might
demonstrate its immortalisation.

CONCLUSION: We have established a new immortalized
rat HSC line (HSC-PQ), which shares most of the charac-
teristics with primary activated rat HSCs.

Pan Q, Li DG, Wang YQ, Xue QF. Establishment and identification of
a novel immortalized rat hepatic stellate cell line HSC-PQ. Shijie Huaren
Xiaohua Zazhi 2004;12(6):1337-1340

: (hepatic stellate cell,
HSC)

,  Nycodenz
\ Sprague-Dawley HSC.
HSC (HSC-PQ)
\ \ HSC-
PQ . a (a-smooth muscle
actin, a-SMA) . (extracellular
matrix, ECM)
: HSC 27107 / ,
>95%, >90%, 2 wk HSC
HSC-PQ
) 75 h, . a-SMA
v ECM { L N
\ ), .
ECM . 32
(la ),
HSC ,
HSC

2004;12(6):1337-1340
http://lwww.wjgnet.com/1009-3079/12/1337.asp

0
, (hepatic stellate cell, HSC)
, HSC
[1-19, 21—31]. HSC
HSC . , HSC
, HSC ,
. , HSC
HSC, HSC
1.1 & Sprague-Dawley 2 ),



1338 ISSN 1009-3079 CN 14-1260/R 2004 6 15 12 6
400-500 g ( ); IV .72h HSC ,
N E Nycodenz (Sigma), , / ,
( ), DMEM (Gibco), a-SMA 2 wk HSC
N N L ( 1B).
(Boster); HL-3 (
), CO, (Hirasaua Works), H-500
(Hitachi).
1.2 HSC Friedman ,
ca* N E Y,
) ) E.
v 30 min.
3, Nycodenz
HSC, DMEM ( 200 mL/L )
: =t x
x 10* x (1 + ).
; 325-328 nm
) HSC
, HSC 2wk, .
HSC ( 80%) 1h.
HSC 25¢/L -0.2 g/L EDTA
\ , 96
( 4, 2, 1 ).
(HSC ) R . HSC
24 (2 x 10% ) 5d.
24h 3 ,
(t , No Nt
t ): =t x Ig2 =+ (IgNt-Ig
Nt). -20 C HSC 30 min,
a-SMA. N L \
50 L ( 1:50-
1:200), 37 C 60 min,
, , DAB .
1 x 10" HSC , 20g/L4C 2h,
10 g/L 2 h, \
mean+SD ,
,  SPSS
2
2.1 HSC Friedman , HSC -
2 x 10’ / . ’ 2 HSC-PQ x 200. A: a—~SMA x 100;
>95%. HSC , , B: )
325-328 nm
) >90%( 1A). 24 h HSC 2.2 HSC , HSC-PQ
N .48 h , , 325-328 nm
, 3-5 , . HSC-PQ
, , (1) 7 1 (2)




1339

©) ; (4) ;(5)
. , (6) .
;(7) :
HSC-PQ a-SMA ( 2),
I N N
. HSC-PQ ,
75h( 3).
z
|
6
3 HSC-PQ
32 (1la ) , HSC-PQ
\ . . I
HSC-PQ (extracellular matrix,
ECM)
73 h
3
HSC ECM
[1-14, 16-17, 20]
[15,18-19]
HSC HSC
5-10% 3.6-6%,
, 1 x 10°-3 x 10%g &4,
, HSC ,
HSC HSC
HSC 30 HSC

(NFSC, CFSC),

, HSC
HSC
HSC ,
HSC
HSC
HSC [21-22]

HSC: (1)

HSC (A640-1S),
HSC  (L190),
HSC (GREF-X)

, HSC
HSC
HSC

, HSC , HSC
; (2) HSC,
Nycodenz , HSC
, HSC 97%
, Nycodenz
, HSC 2 x 107
/ N >90%, >95%.
[21-24] ,
, HSC )
/ , , ,
A .
, . 2wk a-SMA
, HSC )
[20]. . .
, HSC
(HSC-PQ). 75 h,
(1) 1 (2) ; (3) :(4)
, ; (5)
; (6) (7) e, ,
HSC . HSC a-
SMA, v ECM (I m
\ . ). HSC-
PQ HSC 32
(1a ) , HSC-PQ . ECM
, HSC-PQ HSC ,
HSC N
, HSC
) HSC

1 Martucci RB, Ziulkoski AL, Fortuna VA, Guaragna RM, Guma
FC, Trugo LC, Borojevic R. beta-Carotene storage, conversion
to retinoic acid, and induction of the lipocyte phenotype in
hepatic stellate cells. J Cell Biochem 2004;92:414-423

2 Montiel-Duarte C, Ansorena E, Lopez-Zabalza MJ, Cenarruza-
beitia E, Iraburu MJ. Role of reactive oxygen species, glu-
tathione and NF-kappaB in apoptosis induced by 3, 4-
methylenedioxymethamphetamine (“Ecstasy”) on hepatic
stellate cells. Biochem Pharmacol 2004;67:1025-1033

3 Fiorucci S, Antonelli E, Distrutti E, Severino B, Fiorentina R,
Baldoni M, Caliendo G, Santagada V, Morelli A, Cirino G.
PAR1 antagonism protects against experimental liver fibrosis.
Role of proteinase receptors in stellate cell activation. Hepatology
2004;39:365-375

4 Sakata R, Ueno T, Nakamura T, Ueno H, Sata M. Mechanical
stretch induces TGF-beta synthesis in hepatic stellate cells.
Eur J Clin Invest 2004;34:129-136

5 Cardoso CC, Paviani ER, Cruz LA, Guma FC, Borojevic R,
Guaragna RM. Effect of pentoxifylline on arachidonic acid
metabolism, neutral lipid synthesis and accumulation during
induction of the lipocyte phenotype by retinol in murine he-



1340

ISSN 1009-3079 CN 14-1260/R

2004 6 15 12 6

10

11

12

13

14

15

16

17

18

patic stellate cell. Mol Cell Biochem 2003;254:37-46

Sung CK, She H, Xiong S, Tsukamoto H. Tumor necrosis factor-
alpha inhibits peroxisome proliferator-activated receptor gamma
activity at a posttranslational level in hepatic stellate cells. AmJ
Physiol Gastrointest Liver Physiol 2004;286:G722-G729

Cao Q, Mak KM, Ren C, Lieber CS. Leptin stimulates tissue
inhibitor of metalloproteinase-1 in human hepatic stellate cells:
respective roles of the JAK/STAT and JAK-mediated H202-
dependant MAPK pathways. J Biol Chem 2004;279:4292-4304
Olaso E, Salado C, Egilegor E, Gutierrez V, Santisteban A,
Sancho-Bru P, Friedman SL, Vidal-Vanaclocha F.Proangio-
genic role of tumor-activated hepatic stellate cells in experi-
mental melanoma metastasis. Hepatology 2003;37:674-685
Kitamura Y, Ninomiya H. Smad expression of hepatic stellate
cells in liver cirrhosis in vivo and hepatic stellate cell line in
vitro. Pathol Int 2003;53:18-26

Chen A. Acetaldehyde stimulates the activation of latent trans-
forming growth factor-betal and induces expression of the
type Il receptor of the cytokine in rat cultured hepatic stellate
cells. Biochem J 2002;368(Pt 3):683-693

Uchio K, Tuchweber B, Manabe N, Gabbiani G, Rosenbaum J,
Desmouliere A. Cellular retinol-binding protein-1 expression
and modulation during in vivo and in vitro myofibroblastic
differentiation of rat hepatic stellate cells and portal
fibroblasts. Lab Invest 2002;82:619-628

Nieto N, Friedman SL, Cederbaum Al. Stimulation and pro-
liferation of primary rat hepatic stellate cells by cytochrome
P450 2E1-derived reactive oxygen species. Hepatology 2002;
35:62-73

Tahashi Y, Matsuzaki K, Date M, Yoshida K, Furukawa F,
Sugano Y, Matsushita M, Himeno Y, Inagaki Y, Inoue K. Dif-
ferential regulation of TGF-beta signal in hepatic stellate cells
between acute and chronic rat liver injury. Hepatology 2002;
35:49-61

del Carmen EM, Souza V, Bucio L, Hernandez E, Damian-
Matsumura P, Zaga V, Gutierrez-Ruiz MC. Cadmium induces
alpha(1)collagen (1) and metallothionein 1l gene and alters the
antioxidant system in rat hepatic stellate cells. Toxicology 2002;
170:63-73

Kang LP, Qi LH, Zhang JP, Shi N, Zhang M, Wu TM, Chen J.
Effect of genistein and quercetin on proliferation, collagen
synthesis, and type | procollagen mRNA levels of rat hepatic
stellate cells. Acta Pharmacol Sin 2001;22:793-796

Schwabe RF, Schnabl B, Kweon YO, Brenner DA. CD40 acti-
vates NF-kappa B and c-Jun N-terminal kinase and enhances
chemokine secretion on activated human hepatic stellate cells.
J Immunol 2001;166:6812-6819

Gandhi CR, Uemura T, Kuddus R. Endotoxin causes up-
regulation of endothelin receptors in cultured hepatic stellate
cells via nitric oxide-dependent and-independent mechanisms.
Br J Pharmacol 2000;131:319-327

Wang LT, Zhang B, Chen JJ. Effect of anti-fibrosis compound
on collagen expression of hepatic cells in experimental liver
fibrosis of rats. World J Gastroenterol 2000;6:877-880

19

20

21

22

23

24

25

26

27

28

29

30

31

. 2002;10:1250-1252

Isono M, Soda M, Inoue A, Akiyoshi H, Sato K. Reverse trans-
formation of hepatic myofibroblast-like cells by TGFbetal/
LAP. Biochem Biophys Res Commun 2003;311:959-965
Shibata N, Watanabe T, Okitsu T, Sakaguchi M, Takesue M,
Kunieda T, Omoto K, Yamamoto S, Tanaka N, Kobayashi N.
Establishment of an immortalized human hepatic stellate cell line
to develop antifibrotic therapies. Cell Transplant 2003;12:499-507
Watanabe T, Shibata N, Westerman KA, Okitsu T, Allain JE,
Sakaguchi M, Totsugawa T, Maruyama M, Matsumura T,
Noguchi H, Yamamoto S, Hikida M, Ohmori A, Reth M, We-
ber A, Tanaka N, Leboulch P, Kobayashi N. Establishment of
immortalized human hepatic stellate scavenger cells to de-
velop bioartificial livers. Transplantation 2003;75:1873-1880
Sauvant P, Sapin V, Abergel A, Schmidt CK, Blanchon L,
Alexandre-Gouabau MC, Rosenbaum J, Bommelaer G, Rock E,
Dastugue B, Nau H, Azais-Braesco V. PAV-1, a new rat hepatic
stellate cell line converts retinol into retinoic acid, a process al-
tered by ethanol. Int J Biochem Cell Biol 2002;34:1017-1029
Schnabl B, Choi YH, Olsen JC, Hagedorn CH, Brenner DA.
Immortal activated human hepatic stellate cells generated by
ectopic telomerase expression. Lab Invest 2002;82:323-333
Sakata R, Ueno T, Nakamura T, Sakamoto M, Torimura T,
Sata M. Green tea polyphenol epigallocatechin-3-gallate in-
hibits platelet-derived growth factor-induced proliferation of
human hepatic stellate cell line L190. J Hepatol 2004;40:52-59
Kariv R, Enden A, Zvibel I, Rosner G, Brill S, Shafritz DA,
Halpern Z, Oren R. Triiodothyronine and interleukin-6 (IL-6)
induce expression of HGF in an immortalized rat hepatic stel-
late cell line. Liver Int 2003;23:187-193

Kariv R, Enden A, Zvibel I, Rosner G, Brill S, Shafritz DA,
Halpern Z, Oren R. Triiodothyronine and interleukin-6 (IL-6)
induce expression of HGF in an immortalized rat hepatic stel-
late cell line. Liver 2003;23:187-193

Sauvant P, Abergel A, Partier A, Alexandre-Gouabau MC,
Rock E, Sion B, Motta C, Sapin V, Azais-Bresco V. Treatment
of the rat hepatic stellate cell line, PAV-1, by retinol and palm-
itic acid leads to a convenient model to study retinoids
metabolism. Biol Cell 2002;94:401-408

Segawa M, Kayano K, Sakaguchi E, Okamoto M, Sakaida I,
Okita K. Antioxidant, N-acetyl-L-cysteine inhibits the expres-
sion of the collagen alpha2 (I) promoter in the activated human
hepatic stellate cell line in the absence as well as the presence of
transforming growth factor-beta. Hepatol Res 2002;24:305
Cheng J, Imanishi H, Liu W, Iwasaki A, Ueki N, Nakamura
H, Hada T. Inhibition of the expression of alpha-smooth muscle
actin in human hepatic stellate cell line, L190, by a selective
cyclooxygenase 2 inhibitor, NS-398. Biochem Biophys Res
Commun 2002;297:1128-1134

Horie S, Kitamura Y, Kawasaki H, Terada T. Inhibitory ef-
fects of antisense oligonucleotides on the expression of
procollagen type 1l gene in mouse hepatic stellate cells trans-
formed by simian virus 40. Pathol Int 2000;50:937-944



