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The liver is known to be highly sensitive to oxygen deficiency [1, 2, 5, 6, 7, 10]. Ischemia of the liver
resulting from interference with its blood supply, has a very pronounced effect on the intermediate metabolism
and energy balance of the body as a whole.

It has been demonstrated that obstruction of the common hepatic artery at various levels does not lead to
any very marked trophic changes in the liver as there is a well-developed network of anastomoses and collateral
vessels both outside and within the liver [3, 4, 8, 9]. Yet the mere presence of pathways for collateral circulation
is not in itself evidence of complete provision for all the functional requirements of the liver.

In this investigation an attempt was made to discover what changes took place in the bile-forming function
of the liver when its arterial supply was cut off.

METHODS

The experimental animals used were 12 fully grown dogs weighing between 15 and 20 kg. Schwann gall-
bladder fistulas were created under intravenous thiopental anesthesia. Two to three weeks later, bile was collected
howmly for three hours daily over a period of 3-4 days. Volume of bile, quantity of cholesterol (Engel‘gardt and
Smirnova method), bile acid content (Shiray and Kuni's method) were recorded for each hourly specimen. Blood
cholesterol, prothrombin time [11], blood sugar and hemocrit readings were also recorded. When background values
had been established, the common hepatic, right gastro-epiploic and superior pancreaticoduodenal arteries were
ligatured in eight of the dogs. Regular examinations were resumed 24 h after the operation and continued for
seven days.

When the experiments had been completed, the dogs were killed by exsanguination; the vascular system of
the abdominal cavity was filled with an aqueous suspension of lead tetroxide for subse quent dissection and angiography.

The abdomen was opened but the vascular system left intact in the four control dogs.

RESULTS

The actual operation had no significant effect on the functional state of the liver (see Table 1) and all indices
were more or less back to their original values three days after laparotomy.

Ligation of the arteries supplying the liver, on the other hand, was associated with reduction of the quantity
of bile secreted, reduced cholesterol and bile acid contents, increase of blood cholesterol, hyperglycemia and re-
duced prothrombin time (Table 2). All that could be noted seven days after ligation was a slight tendency for some
of the indices of hepatic function tomove back towards normal values. Angiographic examinations revealed that
the vascular system of the liver was well filled everywhere with contrast medium even on the first or second day
after ligation of the common hepatic, right gastro-epiploic and superior pancreaticoduodenal arteries. The liver
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was then receiving its blood supply by way of the numerous anastomoses normally present between the arteries of
the liver and those of neighboring organs (stomach, duodenum, pancreas and diaphragm). The main source of sup-
ply for the liver during the first few days after ligation of its main vessels was the right gastric artery, which soon
became a trunk of considerable size.

Later, there was development of a considerable number of vessels of various sizes between the layers of the
greater and lesser omenta. A retrograde flow from splanchnic and superior mesenteric arteries was established
through vessels within the duodenum, pancreas and pyloric part of the stomach. There was also development of a
considerable number of vessels with diameters of 0.5-1.0 mm in the hepatoduodenal and hepatodiaphragmatic
ligaments and along the portal vein, inferior vena cava and common bile duct.

A dense network of short, twisting anastomotic and collateral vessels, connecting the two ends of the artery
developed in the neighborhood of the ligature. A profuse arterial network developed between the vessels in the
fibrous capsule of the right lobe of the liver and the right suprarenal. Connection was also established with the
arteries of the diaphragm. Structural changes in the arterial system of the pancreas, seen as dilatation of arteries
and an intensified general vascular pattern, were more pronounced than in other organs. The arteries became
tortuous. The inferior pancreaticoduodenal artery was converted from a relatively small vessel to a trunk of con-
siderable size. The vessels of the duodenal mesentery were greatly dilated, some having diameters of 2-2.5 mm.
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian journal. Some or all of this peri-
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of this issue.
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