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Liver of normal and partially hepatectomized rats was perfused according
to the technique of Miller et al. (J. Exp. Med. 94,431, 1951). H3-thymidine
was added to the perfusate at the start of the experiment and again three
hours later. A liverlobe was removed before the second addition of thymidine
and at the end of the perfusion (4-5 hours after the start of the perfusion)
DNA was isolated from the liversamples, and its specific activity was determined.
Autoradiographs from liver sections were also prepared, and the number of
labelled nuclei was counted. Incorporation of H3-thymidine into DNA was
low in normal liver, but increased 8 hours after partial hepatectomy. It reached
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Liver of normal and partially hepatectomized rats was perfused according
to the technique of Miller et al. (J. Exp. Med. 94,431, 1951). H3-thymidine
was added to the perfusate at the start of the experiment and again three
hours later. A liverlobe was removed before the second addition of thymidine
and at the end of the perfusion (4-5 hours after the start of the perfusion)
DNA was isolated from the liversamples, and its specific activity was determined.
Autoradiographs from liver sections were also prepared, and the number of
labelled nuclei was counted. Incorporation of H®thymidine into DNA was
low in normal liver, but increased 8 hours after partial hepatectomy. It reached



a maximal value (50-80 times that of normal liver) between 24 and 43 hours
after partial hepatectomy and decreased at later times. The data on labelled
nuclei paralleled those on specific activity of DNA. If the liver was perfused
during a period of marked increase in DN A synthetic activity e.g. 18 to 24 hours
after hepatectomy the increase in specific activity of DNA during the second
period of the perfusion was markedly greater (up to 4 times), than during the
first period. This observation as well as the found corrclation in DN A synthesis
between perfused liver and liver ,in vivo”, attests to the suitability of the
perfused, partially hepatectomized liver for studiecs on DNA synthesis,

a maximal value (50-80 times that of normal liver) between 24 and 48 hours
after partial hepatectomy and decreased at later times. The data on labelled
nuclei paralleled those on specific activity of DNA. If the liver was perfused
during a period of marked increase in DNA synthetic activity e.g. 18 to 24 hours
after hepatectomy the increase in specific activity of DNA during the second
period of the perfusion was markedly greater (up to 4 times), than during the
first period. This observation as well as the found correlation in DNA synthesis
between perfused liver and liver ,,in vivo”, attests to the suitability of the
perfused, partially hepatectomized liver for studies on DNA synthesis.
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DNA-SYNTHESIS IN THE ISOLATED PERFUSED RAT LIVER

SUMMARY

Liver of normal and partially hepatectomized rats was perfused according to the technique of Miller
et al. (J. Exp. Med. 94,431, 1951). H3-thymidine was added to the perfusate at the start of the experiment
and again three hours later. A liverlobe was removed before the second addition of thymidine and at the end
of the perfusion (4-5 hours after the start of the perfusion) DNA was isolated from the liversamples, and its
specific activity was determined. Autoradiographs from liver sections were also prepared, and the number of
labelled nuclei was counted.

Incorporation of H3-thymidine into DNA was low in normal liver, but increased 8 hours after partial
hepatectomy. It reached a maximal value (50-80 times that of normal liver) between 24 and 48 hours after
partial hepatectomy and decreased at later times. The data on labelled nuclei paralleled those on specific activity
of DNA. If the liver was perfused during a period of marked increase in DNA synthetic activity e.g. 18 to 24 hours
after hepatectomy the increase in specific activity of DNA during the second period of the perfusion was mar-
kedly greater (up to 4 times), than during the first period. This observation as well as the found correlation
in DNA synthesis between perfused liver and liver “in vivo”, attests to the suitability of the perfused, partially
hepatectomized liver for studies on DNA synthesis.

Synthesis of DNA has been studied extensively on a large variety of systems beginning
with the total organism down to the single cells. However, little is still known about certain
aspects of DNA synthesis in mammalian organs such as

a) the relationship between the amounts of precursormaterial de novo synthesized and that
utilized for DNA synthesis or

b) the influence of variations in the precursor pools on rate of DNA synthesis and on concentra-
tion of DNA synthesizing enzyms.

These aspects lend themselves not easily to investigations either on total organisms because
of the interference of other DNA synthesizing organs, or on single cells because the conditions
of continuous cell replacement ig tissue culture probably do not correspond the conditions in
a mammalian organ.

However, some of these difficulties might be avoided by studying DNA synthesis in
isolated perfused organs, in which nearly normal biochemical and physiological functions are
maintained for a sufficient lenght of time. Thus we have investigated whether DNA synthesis
remains intact in isolated perfused liver after partial hepatectomy and how H? labelled Thymi-
dine is degraded under these conditions.

The liver of normal or partially hepatectomized rats was perfused with heparinized diluted
rat blood according to the method of Miller et al. The equipment used by Miller has been modified
slightly in so far as a different oxygenerator was used and the total equipment was housed in
a commercial incubator. '

A scheme of this apparatus is shown in Fig. 1.
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