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Abstract: [Objective] To investigate the effect of portal vein restriction combined with hepatic
artery ligation on liver regeneration and development of hepatocellular carcinoma in rats. [ Methods ]
Rat hepatocellular carcinoma(HCC) McA-RH7777 cells were inoculated in the left lobe of the liver
of male AD rats to establish HCC model. Forty HCC rats were randomly divided into Sham opera-
tion group(Sham group), hepatic artery ligation group(HAL group), portal vein ligation group(PVL
group), and portal vein restriction combined with hepatic artery ligation group (PVRHAL group),
with 10 rats in each group. The sham surgery was performed in Sham group; in HAL group and
PVL group portal vein branches in the hepatic papillary lobe, right lateral lobe and triangular lobe
were ligated, then left hepatic artery ligation was performed in HAL group and left portal vein lig-
ation was performed in PVL group; in the PVRHAL group, on the basis of HAL group, a fine
needle with a diameter of 0.6 mm was used to bind and ligate the left portal vein. The tumor size
in the left lobe and the hyperplasia of the middle lobe of the liver in each group were observed on
d7 after the operation, and the liver regeneration rate, liver histopathological changes and im-
munohistochemical results were analyzed. [Results] The tumor diameter of PVRHAL group was
(1.60+0.84) mm and the positive rate of VEGF was 26.91%=%8.37%, which were significantly low-
er than those of Sham group [ (6.15+2.86) mm and 37.69%+8.26% ; P=0.039, 0.003 ] and PVL
group[ (11.80£8.94) mm and 39.76%+8.10%; P<0.001, P=0.001]; but had no significant differ-
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ences with HAL [(1.40+1.13) mm and 24.24% +5.32% ; P=0.925, 0.439]. The median liver
weight, liver regeneration rate and ki-67 positive rate in PVRHAL group were (5.78+1.42) g,
198.32%+72.13% and 50.51%=+7.38% , respectively, which were significantly higher than those in
Sham group [ (2.53+0.50) g, 30.94%+24.86% and 3.14%=+x1.13%, respectively; all P<0.001] and
HAL group [(2.93+0.58) g, 53.09%+29.83% and 3.68%+1.28% , respectively; all P<0.001 ],
however, it was lower than those in PVL group [(6.55+1.68) g, 232.81%+81.66% and 66.14%=+
10.74% ; P=0.145, 0.191, P<0.001]. [Conclusion] Portal vein restriction combined with hepatic
artery ligation can effectively induce compensatory hyperplasia in the reserved hepatic lobe and in-
hibit the growth of tumor in the blocked hepatic lobe in rats with hepatocellular carcinoma.

Subject words: portal vein restriction; hepatic artery ligation; liver regeneration; tumor develop-

ment; rat
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Figure 1 HAL group:ligation of left
hepatic artery

Figure 2 PVL group:ligation of the
left portal vein

Figure 3 PVRHAL group:Portal vein
restriction combined with hepatic
artery ligation
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Figure 4 Liver middle lobe and left lobe tumors of the differen group on the 7th day after surgery

PVL group PVRHAL group
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1L 11-6 F1 HGF ¥ & 43 51 Ky (47.54+
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(795.011260.99) pg/ml]*ﬁ tt%%jﬁé}ﬁ P 0.026 0.009 0.151 0.589

T % X (P=0.421.,0.383) (Figure 6).,

Note: *: P<0.05, compared with Sham group;#: P<0.05,compared with HAL group

Tumor diameter Increase of tumor
(postoperation) diameter

Tumor diameter
(preoperation)

(*:P<0.05, compared with Sham group ,#: P<0.05, compared with
Sham group)

Figure 5 Tumor changes
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=] =]
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HGF

(*: P<0.05, compared with Sham group ;#: P<0.05 , compared with
HAL group)

Figure 6 Serum cytokine concentration
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HAL group PVRHAL group

Figure 7 The histopathological changes of liver middle lobe in
HAL group and PVRHAL group (x200)

PVRHAL group

Figure 8 The histomathological changes of tumor in left lobe of liver
in PVRHAL group and PVL group, respectively (x200)

SR LI DA Lo XL I on SO U NS U L
Liver middle lobe (10x10) Left lobe of liver tumor(10x20)

Figure 9 The result of Ki-67 immunohistochemistry in liver middle
lobe and left lobe of liver tumor of PYRHAL group(x100)
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