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Table 1 Weight ratio of the residual liver and the resected liver in dogs

Residual liver Resected liver
Rt. [I \:‘;u lobes+ caud Hm.'s::}]w Lt. t\:’ro 10bes+quadrate: }le?e
No. 1 275 (46.2) 320 (53.8)
No. 2 195 (48.8) 205 (61.2)
No. 3 290 (49.2) 300 (50.8)
No. 4 175 (52.2) 160 (47.8)
No. 5 138 (47.9) 150 (52.1)
No. 6 145 (50.0) 145 (50.0)
No. 7 230 (48.9) 240 (51.1)
No. 8 170 (48.6) 180 (51.4)
Mean+SD 9.0+£1.7 31.0:+1

Table 2 Protocol of this experimental study

for 72 hours
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(50% Hepatectomy)
LV.H.
B Group ———— > sacrifice
(50% Hepatectomy
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Fig. 1 The schema of this new portal blood diver-
sion model
IVC: inferior vena cava, RV : renal vein, SPV :
splenic vein SMV : superior mesenteric vein, FA :
femoral artery, FV : femoral vein
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Fig. 2 DNA synthesizing hepatocytes which incorporated bromodeoxyuridine
(BrdU) are clearly stained by means of avidin-biotin complex method (X<50)
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Fig. 3 Post operative changes of portal pressure
in the two groups.

cmH20
20
g
>
7]
7]
g
o
g
5 10
o
® Growpa
O Group B
Preop.  Immediately after diversion after 72 hours

Fig. 4 Post operative changes of Portal Venous
Flow/Cardiac Qutput (PVF/CO) in the two

groups
%
50

o

(]

~

(T8

> b,

o
. Group A
O Group B

Preop.  Immediately after diversion after 72 hours



19945108

Fig. 5 Post operative changes of Portal venous
oxygen partial pressure in the two groups
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Fig. 6 Post operative changes of Total Choles-
terol value (T. Cho.) and Hepaplastin value in
the two groups
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Fig. 7 Comparison of regeneration ratio in the
Wet and Dry weight of the two groups
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Fig. 8 Comparison of the regeneration ratio in
the Labeling Index of the two groups
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Fig. 9 Histology of the regenerated liver at the autopsy ; Group A : A-1 (x25),
A-2(x100) and Group B: B-1 (X25), B-2(x100). (H & E stain)
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Effect of the Arterialized Portal Blood Flow on Liver Regeneration
—An Experimental Study—

Kenso Honbo
The Second Department of Surgery, Kagoshima University Faculty of Medicine

Two experimental groups, dogs with hepatectomy with or without portal blood arterialization, were
studied from the aspects of hemodynamics and hepatic cell regeneration. Arterilization of the portal blood
was accomplished with two surgical procedures, femoral arterio-venous and cavomesenteric venous shunt
formation. The native portal blood flow was maintained. Fifty percent hepatectomized dogs with or
without these shunts were managed under intravenous hyperalimentation for 72 hours. Hemodynamic
changes were studied at pre- and post-operation, and at autopsy. At 72 hours after the operation, liver
regeneration was estimated as the change in weight of the residual liver. The labeling index of liver cells
obtained from counting S-phase hepatic cells stained by BrdU immunostaining was simultaneously
pursed. Portal pressure was insignificantly elevated after shunt formation. The ratio of portal venous
flow to cardiac output and portal venous PO, increased significantly. An increment in liver weight was
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seen in both dry and wet measurements at 72 hours after operation. The labeling index showed significant
change. Liver with portal blood arterialization revealed prominent regeneration in comparison with
hepatectomy alone. The experiment clarified that arterialization of the portal blood by means of shunt
formation under maintenance of the native flow provided significant augmentation of liver cel regenera-
tion. It is considered that this procedure is a useful method by which to rescue hepatic cell ischemia, and
will become a tool to accelerate hepatic cell regeneration.
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