The ALA synthetase in rat liver has
a half-life of about 70 minutes (7). It
is possible that glucagon achieves its
rapid low-amplitude induction by pro-
moting conditions which retard the
rapid destruction of already present en-
zyme,
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Polyinosinic Acid ¢ Polycytidylic Acid: Inhibition of

DNA Synthesis Stimulated by Isoproterenol

Abstract. Polyinosinic acid * polycytidylic acid (poly I + poly C) inhibits isoprotere-
nol-stimulated DNA synthesis in salivary glands of mice. A single intraperitoneal
injection of 250 micrograms of poly I-poly C inhibits the stimulation of DNA
synthesis when given 10 minutes before isoproterenol or at any time during the
20-hour lag period between the injection of isoproterenol and the subsequent
DNA synthesis. The inhibition caused by poly I-poly C is not due to a generalized
toxic action but seems to be exerted through a relatively selective mechanism. Poly-
uridylic acid and diethylaminoethyl dextran are less effective in inhibiting isopro-

terenol-stimulated DN A synthesis.

The synthetic double-stranded RNA,
polyinosinic acid * polycytidylic acid,
poly I - poly C induces synthesis of inter-
feron in mammalian cells (Z) and inhib-
its the growth of certain virus-induced
sarcomas and leukemias in mice, as
well as of some other tumors not known
to contain infectious oncogenic viruses
(2, 3). Since these results did not con-
clusively show that the mechanism of
action of poly I poly C was antiviral,
we investigated its effect on the stimula-
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Fig. 1. The effect of increasing amounts
of poly I+ poly C on isoproterenol-stimu-
lated DNA synthesis in salivary glands
of mice. Poly I+poly C was given 10
minutes before isoproterenol, and the
specific activity of salivary gland DNA
was determined 26.5 hours after injection
of isoproterenol and 30 minutes after an
injection of tritiated thymidine.
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tion of DNA synthesis and cell division
that is caused in salivary glands of mice
by isoproterenol (IPR), a synthetic
catecholamine (4). Both poly I * poly C
and the ammonium salt of polyuridylic
acid (poly U) (5) were stored at 4°C;
they were dissolved shortly before use
in distilled-deionized water. Diethyl-
aminoethyl (DEAE) dextran was stored
at room temperature. Isoproterenol [2-
(3,4-dihydroxyphenyl)2-isopropylamino-
ethanol hydrochloride] was dissolved in
water at a concentration of 4.0 mg/0.2

ml immediately before intraperitoneal

injection into male Swiss mice weighing
about 30 g. [BH]Thymidine (10 pc) was
injected subcutaneously intoc each
mouse 26 hours after the administra-
tion of IPR (the peak of DNA synthesis
in mice) (6), and the animals were killed
30 minutes later by cervical dislocation.
The salivary glands were quickly dis-
sected from adhering fat and lymph
nodes. The three major salivary glands
(submaxillary, sublingual, and parotid)
from each mouse were pooled and ho-
mogenized in 0.25M sucrose containing
5 percent citric acid. The homogenates
were extracted by the method of Scott
et al. as modified by Hinrichs et al. (7),
to obtain the specific activity of salivary
gland DNA.

The effect of a single intraperitoneal
injection of 250 pg of poly I* poly C,
poly U, or DEAE dextran 10 minutes
before the injection of IPR on DNA
synthesis in mouse salivary glands is
shown in Table 1. Whereas DEAE dex-
tran and poly U have only a moderate
effect, poly I+ poly C almost completely
inhibits the stimulation of DNA syn-
thesis caused by IPR in the salivary
glands of mice.

The inhibition of IPR-stimulated
DNA synthesis by poly I « poly C is de-
pendent on the dose used (Fig. 1). As
little as 15 pg of poly I - poly C pro-
duced a 30-percent inhibition of DNA
synthesis.

When poly I poly C (250 ug) was
injected at the intervals, before or after
IPR as indicated in Fig. 2, and DNA
synthesis was tested 26 hours after IPR
was administered, the stimulation of
DNA synthesis was inhibited, under
these conditions, by a single intra-
peritoneal injection of poly I- poly C
from 10 minutes before until 18 hours
after injection of IPR. After DNA syn-
thesis began (about 20 hours after IPR),
the injection of poly I-poly C was
without effect. Neither poly U nor
DEAE dextran caused an inhibition of
DNA synthesis at any time after TPR
(not shown). ~

It has been reported that poly I -
poly C has some toxic effects on rabbits
(8). The fact that poly I - poly C does
not interfere with DNA synthesis once
synthesis has begun seems to rule out
a generalized toxic effect. This hypoth-
esis was confirmed by the following ex-
periment. A single injection of IPR
causes a marked decrease in the a-amy-
lase activity of salivary glands of rats
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Fig. 2. The effect of poly I+poly C in-
jected at various intervals before or after
isoproterenol, on isoproterenol-stimulated
DNA synthesis in mouse salivary glands.
On the abscissa is the time before or after
isoproterenol at which poly I+ poly C was
injected. On the ordinate is the specific
activity of salivary gland DNA as deter-
mined 26.5 hours after injection of iso-
proterenol and 30 minutes after an injec-
tion of tritiated thymidine.
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Table 1. Effect of poly I * poly C on isopro-
terenol-stimulated DNA synthesis. Poly I * poly
C, poly U, or DEAE dextran (250 ug doses)
was injected intraperitoneally 10 minutes be-
fore isoproterenol (IPR), 4 mg intraperitoneal-
ly; tritiated thymidine was given subcutane-
ously (10 uc to each mouse) 26 hours after
IPR; the animals were killed 30 minutes later
(number of mice is shown in parentheses).
The specific activity of salivary gland DNA
is expressed in counts per minute per milli-
gram of DNA (= standard deviation).

Specific
activity of

Treatment salivary gland

: DNA
None (9) 2,457 = 1021
IPR only (8) 21,080 =+ 4028
Poly I * poly C + IPR (6) 3,081 = 1600

Poly U 4 IPR (6)
DEAE-dextran + IPR (6)

11,695 = 1046
12,058 = 6400

Table 2. Effect of poly I+poly C on the
synthesis of q-amylase in mouse salivary
gland. All animals, except controls, re-
ccived 4 mg of isoproterenol (IPR) intra-
peritoneally. Poly Iepoly C (250 ug per
mouse) was given 2 hours after IPR. o-
Amylase activity (units of amylase per milli-
gram of protein) was determined by the
method of Bernfeld (12). Three to six animals
per group (mean = standard deviation).

Time
after IPR Treatment Amylase
(hr)
None 12.6 = 1.8
2 IPR only 1.7 = 0.1
18 IPR only 82 +0.3
24 IPR only 9.4+ 1.1
18 IPR + poly I * poly C 73 *+0.7
24 IPR + poly I poly C 7.5+ 0.2

and mice (9). The enzyme is then re-
synthesized and, within 24 hours after
IPR, its activity has returned to values
just below those of control animals (9).
Table 2 indicates that poly I - poly C,
injected 2 hours after IPR (at the time

of minimum e-amylase activity), has

little effect on the reappearance of a-
amylase activity at later times.
Gresser et al. (3) have demonstrated
that survival of mice inoculated with
tumor cells of viral etiology increases
when the mice are treated with inter-
feron preparations. They also showed
that interferon preparations delayed the
evolution of Friend and Rauscher leu-
kemias in mice (10, 11) and stated that,
although a direct action of interferon
on the proliferation of viral-infected
transformed cells could not be excluded,
the antitumor effect of interferon was
probably due to its antiviral property.
Levy et al. (11) have shown that poly
I+ poly C inhibited the growth of a retic-
ulum cell sarcoma, a lymphatic lym-
phoma, and a fibrosarcoma which ap-
parently do not contain infectious onco-
genic viruses. They postulated that the
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action of poly I * poly C could be due
to (i) enhanced immunological rejection
of foreign antigens; or (i) a direct ac-
tion on tumor such as an induction of
modified ribosomes able to make even
finer distinctions than those made by
interferon-type ribosomes; or (iii) the
possibility that poly I - poly C produces
changes in the blood supply to the
tumor with resulting ischemic necrosis.
The results of our experiments cannot
be explained in terms of a generalized
toxic effect, and it is difficult to invoke
an immunological mechanism in the in-
hibition of IPR-stimulated DNA syn-
thesis. As to the antiviral action of
poly I - poly C, one should consider the
possibility that IPR induces the repli-
cation of a latent DN'A-containing virus
and that the development of this virus
is blocked by poly I - poly C. However,
the effect of IPR is a bona fide stimu-
lation of cellular proliferation (4, 6),
characterized by duplication of the
amount of cellular DNA and by mitosis.
That mitosis in mammalian cells may
be regulated by a latent virus is a still
unsupported possibility. Finally, the
inhibitory effect of poly I - poly C on
IPR-stimulated DNA synthesis resem-
bles closely that of low doses of actino-
mycin D (6), and it is possible that it
may exert an effect on the transcription
of the cell genome. k
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Chromosome Number Variation in a

Stick Insect Didymuria violescens
(Leach)

Abstract. Seven major races, with
diploid numbers ranging from 26 to 40,
and three types of sex-chromosome

. mechanism were found in the Austra-

lian phasmatid Didymuria violescens
(Leach). The differences between chro-
mosome complements are mainly due
to translocations between autosomes,
and to translocations between autosomes
and sex chromosomes. The geographic
pattern of chromosome variation and
the characteristics of hybrids implicate
chromosomal rearrangements in mecha-
nisms of speciation.

I have found extensive chromosomal
variation in Didymuria violescens
(Leach). This phasmatid is endemic to
Australia and is distributed in the south-
eastern region of the continent. It oc-
curs in the sclerophyllous Eucalypt
forests of the coast and adjacent high-
lands, extending from southern Queens-
land south to Victoria, then westward
to the Mount Lofty Ranges in South
Australia. Within this area, seven races
differing in chromosome number have
been discovered (Fig. 1). The distribu-
tions of these are often contiguous and
exhibit a mosaic pattern which was con-
stant in successive seasons. The seven

" races possess distinct karyotypes, but

they appear morphologically indistin-
guishable. On the available evidence
(1), all would be referred to one spe-
cies. These insects are generally seden-
tary. The adult males are capable of
limited flight, but the females have very
small wings and cannot fly. Dispersal is
slow and is restricted to movement be-
tween trees either through the canopy
or on the ground.

Diploid chromosome number varies
from 40 to 26 in females. Four races
have the XO(male) : XX (female) sex-
chromosome mechanism that is char-
acteristic of phasmatids (2). These are
the 39 male:40 female race of pre-
dominantly coastal distribution, the
37:38 race of the central eastern high-
lands of New South Wales, the 35:36
race of the southern highlands (New
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