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SYNTHESIS 0OF DNA AFTER PARTTIAL HEPATECTOMY WITHOUT CHANGES

IN THE LIPID AND GLYCOGEN CONTENTS OF THE LIVER®
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Partial henatectomy is not immediately followed bv a rise
in liver DNA svnthesis., Rather there is an initial nrenarative
veriod (13 h in the rats used in these studies) during which
many alterations in liver chemistrv occur, To studv the
mechanismns that control hepatic DNA svnthesis, it is essential
to distinesuish between the changes that are and are not requisite
for the entrv of the liver cell into the renlicative period.
This report shows that two prereplicative changes that have
received a good deal of attention, the accumulation of neutral
linid (Ludewig et al,, 1939) and the fall in e¢lvcoeen (Stone, 1935),

mav be blocked without preventing the subsequent svnthesis of DNA,

EXPERIMENTAL PROCEDURL

Female albineo rats, obtained locallv, were used when thew
weighed about 100 g, Partial hepatectomv refers to the removal
of 67% of the liver, DNA svnthesis was measured with 3H—thymidine
(2 pC) and neutral lipid (Folch et al., 1857; Van Handel and

Z2ilversmit, 1857) and glvcosen (Good et al., 1933; Seifter et al., 1950)
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were determined bv the usual methods., DNA was estimated with
diphenylamine (Burton, 1955)., Perfusions were made in the tail
vein from 20 ml hypodermic syringes fixed in a horizontal position
in stainless steel nlates with a moving carriage assemblv actina

on the plungers to deliver a constant flow of 1 ml/h,

RESULTS AND DISCUSSION

That the levels of neutral lipnid and slvcoren begin to
change immediately after partial hematectomv is shown in Fies., 1.
As the figure shows, the changes were completed before the end
of the 13 h preparative period,

Continuous perfusion of glucose (1 mmole/h) into nartiallv
hepatectomized rats blocked the chaneges in the lipid and glvcosen

contents of the residual liver but not the rise in DNA svnthesis
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HOURS AFTER PARTIAL HEPATECTOMY

Fig. 1. The accumulation of neutral linid and the fall in
glycogen in liver as a function of time after partial
hepatectomy, Liver samples were removed at the indicated
times after partial hepatectomy. Neutral lipid and
glycogen were measured in each liver sample and the
values shown represent the averages of the individual
results obtained with 4 to 14 animals as indicated.
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(Table I).l) These results indicate that the accumulation of

neutral linid and the disanpearance of glycomen per se are not
oblicatorv for entry of the liver cell into the renlicative

period,

TARLE I
THE EFFECT OF GLUCOSE ON THE INCREASE IN MEUTRAL LIPID, THE DECREASE TN
GLYCOGEN, AND THE RISE IN DNA SYNTHESIS AFTER PARTIAL HEPATECTOMV

Partially hepatectomized rats were continuously perfused (1 ml/h) with
glucose (1 M) or Ringer's solution, as shown, beginnine immediately after
the omneration, Normal rats were similarlv perfused, The perfused animals
were not fed whereas those that were not perfused received food and water
ad libitum, After 21 h, all the animals were given °H-thymidine in the
tail vein and liver samples were taken 1 h later, FEach liver sample was
used to estimate the radicactivity incorporated into DNA and the levels of
neutral linid and glvcogen. The values shown are the averages of the
individual results obtained with 6 to 8 rats and the ranges are eciven in
the parentheses,

Onera- Perfus-
tion ate DNA svnthesis Neutral linid Rlvcogen
moles
alvcerol/mea
cpm/mg DNA DNA mg/mg DNA
None Mone 150 (70-200) 3,0 (2.,4-3,9) 21 (19-25)
Ringer's 210 (140~260) 5.3 (4,0-6,5)
Glucose 120 (80-1u40) 3.4 (3,2-4,.8) 19 (16-22)
Partial None 7300 (B200-~11800) 37 (20~53) 3.7 (2,9-5,9)
hepatec- Ringer's 5800 (4900-7300) 24 (16-32)
tomv Glucose 4300 (2400-8100) 5.2 (3.6-8,1) 17 (14-20)

D As Table I shows, glucose caused a small decrease in the
radioactivity incorporated into DNA, The decrease resulted
from a brief delay in the onset of the renlicative neriod
rather than from an inhibition of DNA svnthesis,
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Most of the hepatic alterations known to ocecur durine the
nreparative period, for example, the rise in the specific
activity of RNA polymerase (Busch et al., 19623 Tsukada and
Lieberman, 19653 Poro et al., 1966) and the increased rates of
synthesis in vivo of ATP (Ove et al., 1967), nrotein (Majumdar
et al., 1967), and ribosomes (Chaudhuri et al., 1967), would

seem to be etiologically related, Thus, these chanres can also

be induced in intact animals bv acute stress (Feicelson et 2l.,
19623 Ove et al., 1967; Majumdar et al., 1967) (the intraneritoneal
injection of Celite or water-insoluble cortisone).?) Celite

(5 mg/100 7 rat) and cortisone (Cortone acetate, Merck Sharn

and Dohme, 10 me/100 # rat), however, produced no chanre in the

fat and glycogen contents of normal rat liver, suszestine that
these changes form a second group of alterations, It remains

to be s®en whether any of the chaneces of the first croun are

obligatory for DNA synthesis.
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2) Althourh partial hepatectomy and acute stress cause several

similar chanses to occur in liver, it should be emphasized
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Thus, the liver chaneses after partial hepatectomv, including
the rise in DNA synthesis, occur in adrenalectomized rats.
Celite, on the other hand, has no effect in adrenalectomized
animals nor does it stimulate DNA svnthesis in intact animals.
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