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Liver Regeneration Following Portal Vein Arterialization Associated
with Portocaval Shunt after Partial Hepatectomy in Rats
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Abstract: [Objective] Extended hepatectomy may result in acute postoperative liver failure, the aim of this study was to
assess the effects of portal vein arterialization (PVA) associated with portocaval shunt (PCS) on liver regeneration after 70%
partial hepatectomy (PH) in a rat model. [Methods] One hundred and fifty-five Sprague Dawley rats were assigned to three
groups: PVA associated with PCS after 70% PH (experimental group); 70% PH only (PH group); right nephrectomy (control
group). Liver regeneration rate (LRR) was assessed on days 2, 7, 14, and 28 after surgery, proliferating cell nuclear antigen
(PCNA) labeling index, and S phase liver cell rate were assessed on 0 h, 24 h, 48 h, 72 h, and 7 days after surgery,
respectively. [Results] Rats with 70% PH following PVA + PCS showed significantly greater liver growth than rats with 70% PH
only in the first 14 days postoperatively (P < 0.01). However, no significant difference was found 28 days after surgery between
these two groups. The rats with PVA + PCS showed the highest values of PCNA labeling index and S phase liver cell rates within 7
days, and higher than the other two non-PVA groups significantly (P < 0.01). [Conclusions] The present findings indicate that
PVA technique bring beneficial effects on maintaining liver regeneration after extended partial hepatectomy in rats.
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HEYE Sprague-Dawley (SD) K FR AL 155 H &5
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Table 1 The liver regeneration rate after surgery between
the experimental group and partial hepatectomy group

(%, x+s, n=10)

Group 2d 7d 14d 28d

PVA +PCS 58.20 £3.70" 92.00 £2.23V 131.62+5.79" 140.38 £9.02

PH 49.00+245 83.9+3.65 11256+7.99 131.28+8.02
1=4.635 1=4234 1=4319 1=1.686
P=0.002 P=0.003 P=0.003 P=0.130

1) Compared with PH group P < 0.01
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SUARE S BITFAIE LB ARtk (3% 2)  AFR
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H3) 7 d TR G T AL 0 A S5 A K- (P <
0.01), VLBARFAnMLry 4 EZE L EAEAR T,
FEMDEAEARS 3 d LAY, 2 JH20 B 744 Y DG S el
W1, ARG S EAE S SMRE A R ST
Ze5t(F = 23.82,P < 0.01), HrpSesd 501k
AL, FEAR G 25 B AR S S A R e, 5 A
FEH R (P <0.01), SXTIRAALL, S5
SR AR G 45 B A A5 S 3T A i 55 2 2 P 8 T
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X(P < 0.01), ARG 1 40D FFLL185E , 9
ARG A5 [] 5 5 X6 R AL AR H, PCNA B 41 G Eb
BN T, 2R AR ELITFEEL (P<
0.01), TS24 PCNA BRI LB 5 I 2H e
ORG24 h ARG 7 d, &0FE] S AH HE, 52
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Table 2 S phase liver cell rate in three groups after surgery

(%, x+s, n=15)

Group Oh 24 h 48 h 72 h 7d
PVA + PCS 8.63 £ 0.90 23.51 + 1.56"2% 27.91 + 1.292% 26.51 £ 1.24V% 12.27 + 0.47Y2%
PH 7.99 + 0.65 20.46 + 1.39"% 24.04 = 1.50"% 20.57 + 1.22"% 10.05 + 1.00"®
Nephrectomy 8.18 £ 0.56 8.77 + 0.41 8.59 + 0.78 8.78 £ 0.79 8.28 + 0.49

Compared to O h, 1) P < 0.01; Compared to PH, 2) P < 0.01; Compared to nephrectomy, 3) P < 0.01
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Table 3 Expression of PCNA in hepatic tissue of rats in three groups

(%, x+s, n=15)

Group Oh 24 h 48 h 72 h 7d
PVA + PCS 2.80 +0.50 39.42 +1.49"2% 47.16 + 3.25999 71.58 +4.70Y%) 16.50 + 2.60"2%
PH 3.02+0.27 37.06 +2.33"9 4246 £2.019 60.12 + 4.8999 11.91 + 1.03"¥
Nephrectomy 2.94 £0.32 3.12+£0.36 3.02+0.26 2.84+0.31 3.05+0.14

Compared to 0 h, 1) P < 0.01; Compared to PH, 2) P < 0.01; Compared to Nephrectomy, 3) P < 0.01

G
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E1 PVA AXRATAE PCNA Rik1E5E
Fig.1 Expression of PCNA in hepatic tissue of rats in PVA group
A: Normal hepatic tissue of SD rat; B: 24 h after PVA + PCS, the expression of PCNA enhanced markedly; C: 48 h after PVA + PCS, the
expression of PCNA maintained dynamically; D: 72 h after PVA + PCS, the expression of PCNA reached the highest level; E: 1 week after PVA
+ PCS, the PVA expression of PCNA reduced, but still obvious higher than normal tissue; SABC, x400
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