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1. Introduciion

Removal of part of the liver of the rat is not followed
immediately by an increase in DNA replication in the
rermnuant cells. Rather thers is a prereplicative period
of about 1.* hr, 11 is reasonable to expect that ¢ritical
chenges st take place in the Lver during this time in

rdey for the nuclei 1o enter the S perod. The critical
changes may culminate in the syathesis of proreins
that are needed for the replicalive process.

Alterations in RMNA and protein synthesis appear to
be obligatory cvonis of the prereplicative period after
partial hepatectomny i, 2). Mo other liver change is
known 1o be requisite to DNA forma.ion. The dearth
of information is not due to a failore to fird plierations
in regenerating Yver. On the contrary, it is a reflection
of the large number of changes that have been described
and of the lack of a snitable means for selecting for in-
tensive shudy those changes that show promise of being
related to the later synthesis of DNA.

The availability of two new procedures that induce
hepatic DNA synthesis in vnoperated rats now offers
a means for at least tentatively assigning a causal rela-
tionshio between a prereplicative change and ths rsph-
cation of DNA. DNA formation can be indnced in the
liver of the intazt animal with a hormone-containing
solution {TAGH solution) [3] and by shifting rats from
a prolein-free 1o a protein-containing diet [3]. Any
prerepiiealive change that takes place after pariizl
hepatectomy but fails to occur after both o the other
stimuli can be excluded as being sssential for GNA
synthesis. The appearance of the same change in all
three systems, on the other hand, is consistent with a
relationship between the change and the induction of
DNA replication. -
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T.vsselt and Snyder [51 and Jéinne and Raing 16]
heve described a larpe increase in the activity of lver
orm thine decarboxylase afier partial hepatectomy of
the rat. The observations of Schrock et al. [7] cast
some some doubt on a role for this change in The for-
mation of DMNA. They found that agents that do not
stimulate liver growth {hyperionic glncose given intra-
venousty; Celite given intraperitoncally) also cavss a
large increase in the decarboxviase activity. Unlike the
prolonged increase in the activity after partial hepatecto-
my, howevear, even contimiad infusion of hypertonic
glucose produced only a brief rise in the Jecarboxylase
activity with a peak a1 2 hr after the start of reaiment,

Maore recently, in a careful time study, Halis and
Jinne (8] showed that ths incieass in ornithine de-
carboxylase activity afier 70% hepatectomy is biphasic,
one peak being at 4 br, the second, at abowut 11 hr,
after the operation { 140160 g rats). The possibility
thai at least the second rise in the enzyme activity has
some relationship to the later formation of DA Thas
led us to measure the decarboxylase in vioperated rals
as a function of time after injection of e TAGH
zolution and after the shift from & protein-free o a
protein-containing diet.

2. Maierials and methods

Female 1ats, Fischer 344, were used when they
weighed about 120 g. Partial hepatecton y refers to the
removal of 70% of the lrver {Temaining were the right
1ateral, candate and ecessory jobes). The TAGH soln-
tion {7 mi) {riiodothyronine, 130 pg; amino acids,
150 mz; glacagon, I mg; and heparia, 100 .S P units)
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was infected subcutanecously. The protewn-free diet
coniained cellophane spangles, 12%; glucose, 123%:;
com starch, 605%; *Vitamin Fortification Mix®, 29%:;
*Salt Mix, US.P. XTI No. 2™, 4%; and corn oil, 10%,
and was oblained from General Biochemicals, Chagrin
Falls, Ohio, USA. Supplementation with 40% caszin
was al the expense of the corn starch. The preparation
of the cytosol fraction of liver and the estimation of
ornithine decarboxylase were exacily as deseribed by
Janne and Willlams-Ashrsan [9].

3. Resulis

In confirmation of the datn of FbltE and Jinne
18], 708 hepateciomy caused biphasic increases in the
activity of liver omnithine decarboxylase {fig. 1A). The
first peak of activily was a1 4 hir after the operation,
the second, ai 9 to 11 hr. Fig. 1B shows that similar
resulis were obiainest afrer the injection of the TAGH
soluiion into nnoperated enimals excepi that the bi-
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phasic nature of the Tesponse was 8ven moTe pro-
nonneed than after partial hepatectomy. The fgare
does not show that injection of 0.15 M NaCl cavsed no
increase In the enzyme activity. Finally, two perdods of
increased enzyine activity followsd the shifi of protsin-
deficient rats to a protein-containing diet (fig. 1C). In
This case, the peaks of activity were smaller than afier
partial hepaiectomy or treatmnent with the TAGH
solution.

The enhancement of liver omithine decarboxylass
activity after 7{8% hepatestomy is not dependent npon
the adrensl glangs [10]. The TAGH solution raissd the
activity of the enzyme in 1ats from which the adrenal
or pitnitary glands had been extirpated. Thus, measured
at 11 hr after the injection, the specilic activities of
the enzyme in intact, adrenalectomized and hypo-
physectomized animals were 1.1, 1.2 and 0.7 omoles/
mg proteinhr, respectively.
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Fip. 1. vaex ornithine decaroxylase ac;mt)/ as a function of time after 70% hspatectomy, injection ©f intact rats with the TAGH
solution and 2 shift of unopesated animals from a protgin-free 1o a 40% protein diet. In afl cases, Tiver samples were taken between

6 AM and 10 AM. For C, Tats that had been freely fed peliets of Purina Laboratory Chow {24% protein) were given a protein-free
mash for 3 days. At the end of this ime (8 AM), food was removed, The animals were presented with a mash containing 40%

casein a1 zero time. The spevific activity of liver ornithine decmbuxylase in Enimals that were meintained on the protein-free diet
for 3 days was the satiie at 6 P‘ﬁ ’2 AH and 6 AM: Ea:‘h pmﬂ! tapresenls the avexage af"the individual Tesults with 3 1o 7 rats s shown.
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4. Discrssion References

The TAGH solution has already been ased to pain
some insight inte the perrinence to DNA ynthesis of
two of the prereplicative liver changes that ioke place
after 70% hepatectomy. The marked rise in the plasma
membrane aciivity, alkaline phosphatasz, thet follows
the operaiion was absent In iniact rats that had been
oiven the the TAGH solution despite the fact that the
stipmistion of DNA synthesis was air yost as greai as
after partial hepatectomy {11]. On the conivary, almost
identical biphasic incresses in cvelic AMP wers found
in Hwer afies 706 hepatectomy ang {reatment of intact
tats with the hormone solution [12], sugpesting that
the nucleotide plays a rols in the regulation of hepatic
DNA replication,

The present 1=splts provide some support for a con-
nection between 1he rises in oraithine decarboxylass
activity and the ability of the Hver nucleus (o replicals
1t DNA. It cannot be assumed, of course, that the con-
meciion igsides in the engyme activity itselfl Instead,
it may be fhar the stimuli for the increasss in the
enzyme activity cause additicral alterations in the Bver
cell and these unknown changes may be esseniial foz
the subsequent formation of DNA.
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