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studies careful removal of barium eliminated this spot
and did not significantly alter the remainder of .the
chromatogram. Simple extraction of thyroid glands
with collidine-lutidine revealed in the extracts the pres-
ence of radioactive spots corresponding to free iodide
and mono- and diiodotyrosine, but no thyroxine was
detected. This would indicate that momno- and diiodoty-
rosine exist in free form and are not completely bound to
protein.
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A large series of anaiogues og purine and pyrimidine
bases and related substances (6—9) have been tested for
their ability to interfere with the multiplication of vaec-
cinia virus in tissue culture. The method described by
Thompson (11) measures the multiplication of the virus
in the presence and absence of added substances. The
inhibitory effects of substituted amino acids (71) and
of a phenylalanine analogue (12) have been reported.

In the general field of substances which might be ex-
pected to interfere with nucleic acid synthesis, many sub-
stances diminish the rate of multiplication of the virus
virus during the incubation period, thus having an ap-
and a few bring about a diminution in the titer of the
parent virucidal activity. )

In many instances the activities of ‘the analogue on
vaccinia virus bear a close resemblance to those on
Lactobacillus casei (6, 9). Thus among the substances
structurally related to thymine, 5-bromouracil, 5-nitro-
uracil, dithiothymine, and isobarbituric acid give small
but significant and reproducible inhibitions (Table 1).
Certain amides of aminouracil, such as 5-p-nitrobenzami-
douracil, show similar aectivity. 2,6-Diaminopurine ex-

1 Parts of this program were carried out at Western Re-

serve University Medical School during 1945 and at the
Medical College of Virginia 1946-7.

hibits strong inhibitory effects, which are reversible by
purines and nucleic acid derivatives (13).

One outstanding difference between vacecinia virus and
the bacterial and other growth systems lies in the failure

TABLE 1

INFLUENCE OF PYRIMIDINE ANALOGUES ON MULTIPLICATION
OF VACCINIA VIRUS

Increase in
virus titer

Conc. (logarithm 509
Compound mg/ml end point)
Con-
trol Treated
5-Bromouracil ................ 0.1 2.10 1.70
5-Nitrouracil ................. 0.1 2.20 1.80
5-Hydroxyuracil .............. 0.1 2.20 1.36
2,4-Dithiothymine ............. 0.1 1.96 1.48
5-p-Nitrobenzamidouracil ....... 0.1 2.30 1.67
2,6-Diaminopurine ............. 0.05 1.30 -0.69
e . s 0.05 1.55 1.59
2,4-D: -5,6-
y iamino-5,6-dimethylpyrimidine 0.1 155 114
4-Aminofolic acid ............. 0.1 2.51 1.92

of folic acid antagonists to show more than minimal in-
hibitions of the virus. This applies not only to the
simpler bases, such as 2,4-diamino-5,6-dimethylpyrimidine,
which exhibit antifolic activity in the bacterial systems
(8), but also to the structural analogues of pteroylglu-
tamic acid (PGA) such as 4-aminofolic acid, as shown
in Table 1. The inhibitory effects of the structural ana-
logues of PGA are evidenced in many biological systems
which involve the rapid proliferation of cells (2—4). In
general, diaminopurine has been found to have similar
effects (1, 5, 8). However, a different locus of action
of the two antagonists (6) is indieated by reversal studies
(6, 8), and by the hematological findings (10). A pos-
sible explanation of the present studies might be that the
proliferation of the virus oceurs via a pathway which is
blocked by diaminopurine but not by the folic acid
analogues.
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