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Abstract
AIM: To explore the effects of liver sinusoidal endothelial
cells on the proliferation of the regenerative hepatocytes
after partial hepatectomy in normal rats.

METHODS: A method to separate and culture hepatocytes
and liver sinusoidal endothelial cells (LSEC) was estab-
lished and the hepacytes and sinusoidal endothelial cells
of regenerative liver were separated and cultured at dif-
ferent time points after partial hepaectomy in normal rats.
The experiment was divided into two groups: operation
group (OP) and sham operation group (SO). The cultiva-
tion of hepatocytes was divided into two groups: group A
(hepatocytes) and group B (hepatocytes + supernatant of
LSEC). The expression index of PCNA in hepatocytes was
assayed by immunohistochemistry, and the level of syn-
thesis of DNA in regenerative hepatocytes was assayed by
radio-immunity.

RESULTS: The expression index of PCNA in hepatocytes
cultured in group B increased more significantly than that
in group A  after partial hepatectomy in 6h and 24 h (5.9 ±
0.1 vs 8.9 ± 0.1 P <0.05; 38.6 ± 2.6 vs 58.0 ± 3.9 P <0.01),
and so did the level of synthesis of DNA in regenerating
hepatocytes cultured in group B than that in group A after
partial hepatectomy in 6h and 24 h (226 ± 18 vs 8.9 ± 0.1
P <0.05; 38.6 ± 2.6 vs 58.0 ± 3.9 P <0.01).

CONCLUSION: The proliferating ability and the synthesis

of DNA in hepatocytes after partial hepatectomy are en-
hanced by the supernatant from LSEC in vitro.

Dong XL, Chen P, Zhu J, Xiong Y. Effects of liver sinusoidal endothe-
lial cells on proliferation of hepatocytes after partial hepatectomy in
rat. Shijie Huaren Xiaohua Zazhi  2004;12(8):1861-1864

http://www.wjgnet.com/1009-3079/12/1861.asp



1862                ISSN 1009-3079 CN 14-1260/R

µ

µ

n n n n n 

 
350

300

250

200

150

100

50

0

H
3
-T

D
R
 B

q

5 µL           10 µL          20 µL           40 µL          80 µL

LSEC



                                                 1863

µ
µ

µ

α α β
β

α α

κβ

α

κβ

α

1 Xu B, Broome U, Uzunel M, Nava S, Ge X, Kumagai-Braesch
M, Hultenby K, Christensson B, Ericzon BG, Holgersson J,
Sumitran-Holgersson S. Capillarization of hepatic sinusoid
by liver endothelial cell-reactive autoantibodies in patients
with cirrhosis and chronic hepatitis. Am J Pathol  2003;163:
1275-1289

2 LeCouter J, Moritz DR, Li B, Phillips GL, Liang XH, Gerber HP,
Hillan KJ, Ferrara N. Angiogenesis-independent endothelial
protection of liver: role of VEGFR-1. Science  2003;299:890-893

3 Nedredal GI, Elvevold KH, Ytrebo LM, Olsen R, Revhaug A,
Smedsrod B. Liver sinusoidal endothelial cells represents an im-
portant blood clearance system in pigs. Comp Hepatol  2003;2:1

4 Limmer A, Knolle PA. Liver sinusoidal endothelial cells: a
new type of organ-resident antigen-presenting cell. Arch
Immunol Ther Exp (Warsz)  2001;49(Suppl 1):S7-11

5 Limmer A, Ohl J, Kurts C, Ljunggren HG, Reiss Y, Groettrup
M, Momburg F, Arnold B, Knolle PA. Efficient presentation of
exogenous antigen by liver endothelial cells to CD8+ T cells
results in antigen-specific T-cell tolerance. Nat Med  2000;6:
1348-1354

6 Mendoza L, Vidal-Vanaclocha F. Inflammatory response of
tumor-activated hepatic sinusoidal endothelium as a target
for the screening of metastasis chemopreventive drugs. Methods
Mol Med  2003;85:107-115

7 Mendoza L, Carrascal T, De Luca M, Fuentes AM, Salado C,
Blanco J, Vidal-Vanaclocha F. Hydrogen peroxide mediates
vascular cell adhesion molecule-1 expression from interleukin-
18-activated hepatic sinusoidal endothelium: implications for
circulating cancer cell arrest in the murine liver. Hepatology
2001;34:298-310

8 Ito T, Matsuda Y, Oguchi Y, Ito T, Matsuda H. Evaluation of
portal vascular resistance using an intraoperative Doppler
ultrasound. Hepatogastroenterology  2002;49:501-503

9 Kaneko T, Sugimoto H, Inoue S, Tezel E, Ando H, Nakao A.
Doppler ultrasonography for postoperative hepatofugal portal
blood flow of the intrahepatic portal vein.Hepatogastroenterology
2003;50:1825-1829

10 Kahn D, van Hoorn-Hickman R, Terblanche J. Liver blood
flow after partial hepatectomy in the pig. J Surg Res  1984;37:
290-294

11 Schoen JM, Wang HH, Minuk GY, Lautt WW. Shear stress-
induced nitric oxide release triggers the liver regeneration
cascade. Nitric Oxide  2001;5:453-464



12 Sato Y, Tsukada K, Hatakeyama K. Role of shear stress and
immune responses in liver regeneration after a partial
hepatectomy. Surg Today  1999;29:1-9

13 Malik R, Selden C, Hodgson H. The role of non-parenchymal
cells in liver growth. Semin Cell Dev Biol  2002;13:425-431

14 Hasmall SC, West DA, Olsen K, Roberts RA. Role of hepatic
non-parenchymal cells in the response of rat hepatocytes to
the peroxisome proliferator nafenopin in vitro. Carcinogenesis
2000;21:2159-2165

15 Hasmall S, James N, Hedley K, Olsen K, Roberts R. Mouse
hepatocyte response to peroxisome proliferators: dependency
on hepatic nonparenchymal cells and peroxisome proliferator
activated receptor alpha (PPARalpha). Arch Toxicol  2001;75:
357-361

16 Taniguchi E, Sakisaka S, Matsuo K, Tanikawa K, Sata M.
Expression and role of vascular endothelial growth factor in
liver regeneration after partial hepatectomy in rats. J Histochem
Cytochem  2001;49:121-130

17 Mochida S, Ishikawa K, Toshima K, Inao M, Ikeda H, Matsui
A, Shibuya M, Fujiwara K. The mechanisms of hepatic sinu-
soidal endothelial cell regeneration: a possible communica-
tion system associated with vascular endothelial growth fac-
tor in liver cells. J Gastroenterol Hepatol  1998;13(Suppl):S1-5

18 Sato T, El-Assal ON, Ono T, Yamanoi A, Dhar DK, Nagasue
N. Sinusoidal endothelial cell proliferation and expression of
angiopoietin/Tie family in regenerating rat liver. J Hepatol
2001;34:690-698

19 Michalopoulos G. Hepatocyte growth factor in liver growth
and differentiation. J Biol Chem 1995; In: Strain AJ, Diehl
AM, editors, Liver Growth and Repair. London: Chapman &
Hall: 1998: p, 219-239

20 Daveau M, Scotte M, Francois A, Coulouarn C, Ros G, Tallet
Y, Hiron M, Hellot MF, Salier JP.Hepatocyte growth factor,

transforming growth factor alpha, and their receptors as com-
bined markers of prognosis in hepatocellular carcinoma. Mol
Carcinog  2003;36:130-141

21 Suzuki A, Iwama A, Miyashita H, Nakauchi H, Taniguchi H.
Role for growth factors and extracellular matrix in controlling
differentiation of prospectively isolated hepatic stem cells.
Development  2003;130:2513-2524

22 Koniaris LG, McKillop IH, Schwartz SI, Zimmers TA. Liver
regeneration. J Am Coll Surg  2003;197:634-659

23 Kirillova I, Chaisson M, Fausto N. Tumor necrosis factor in-
duces DNA replication in hepatic cells through nuclear factor
kappaB activation. Cell Growth Differ  1999;10:819-828

24 Iocca HA, Isom HC. Tumor necrosis factor-alpha acts as a
complete mitogen for primary rat hepatocytes. Am J Pathol
2003;163:465-476

25 Chen G, Cao P, Goeddel DV. TNF-induced recruitment and
activation of the IKK complex require Cdc37 and Hsp90. Mol
Cell  2002;9:401-410

26 Li W, Liang X, Kellendonk C, Poli V, Taub R. STAT3 contrib-
utes to the mitogenic response of hepatocytes during liver
regeneration. J Biol Chem  2002;277:28411-28417

27 Cressman DE, Greenbaum LE, DeAngelis RA, Ciliberto G,
Furth EE, Poli V, Taub R. Liver failure and defective hepato-
cyte regeneration in interleukin-6-deficient mice. Science  1996;
274:1379-1383

28 Peters M, Blinn G, Jostock T, Schirmacher P, Meyer zum
Buschenfelde KH, Galle PR, Rose-John S. Combined interleukin
6 and soluble interleukin 6 receptor accelerates murine liver
regeneration. Gastroenterology  2000;119:1663-1671

29 Debonera F, Aldeguer X, Shen X, Gelman AE, Gao F, Que X,
Greenbaum LE, Furth EE, Taub R, Olthoff KM. Activation of
interleukin-6/STAT3 and liver regeneration following
transplantation. J Surg Res  2001;96:289-295

1864                ISSN 1009-3079 CN 14-1260/R

• •

.  2003-04-01/2003-10-01 World Journal of Gastroenterology WJG

618 501 (81.06%) 117 (18.93%). WJG 2003 1-10 521 21

27 54 65 39 46 20 115

62 62 8 2 . 450 (86.37%) 71 (13.62%). 

2949 14.41% 85.90%. 34

.  

292 (56.04%) 440 (84.45%) 25 (4.79%) 973 863

180 (34.54%) 235 (45.10%). WJG 2002 226 26

93.36% 6.63% 60.61%. WJG 2001 173 20

112 35% 55%. WJG 2000 205 50%. WJG 1999

144 20 100 23% 50%. WJG 1998 183 11

9.84% 59.56%.


