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and patient R.A.S. was given a dosage inter­
mediate between that given to adults A.F.
and R.L. Typhus fever in children is generally
so mild that evaluation of any therapeutic
agent is extremely difficult even when large
numbers of cases are investigated. It was our
impression that Chloromycetin therapy pro­
duced no untoward effects in these children
and may have been of some benefit.

Conclusion. On the basis of these limited
observations, it may be concluded that the
administration of Chloromycetin to patients
with typhus fever is a relatively safe pro­
cedure. Furthermore, the chemotherapeutic
effect obtained in the few patients treated was

sufficiently encouraging to warrant further
tests with the drug. It is suggested that
chloromycetin be employed in oral treatment
of the next group of patients to be studied
according to the following schedule; an initial
dose of 40 mg per kilo body weight followed
by a total daily dose of 35 mg per kilo body
weight,given in divided amounts at 2-hour
intervals, until obvious improvement in the
patient's condition is noted; subsequently
maintenance dose of 20 mg per kilo body
weight per day given in divided amounts at
4-hour intervals, until the 13th or 14th day
after onset.
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Active and Inactive Murine Poliomyelitis Virus as Interfering Agents
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It has previously been shown that live
mouse-adapted human poliomyelitis virus has
the ability of interfering with the propagation
of simian poliomyelitis virus in rhesus mon­
keys. Such interference is demonstrable (a)
by the intracerebral injection of a mixture of
murine (SK, MM) and simian (Aycock,
RMV) virus, or (b) by the peripheral ad­
ministration of large amounts of murine virus
during the early incubation period of polio­
myelitic infection.' The mechanism of this
antagonism is not known even though several
hypotheses have been advanced as possible
explanations.s-"
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In an attempt to throw more light on this
problem it seemed of interest to investigate
whether the interfering effect can be elicited
with inactivated or attenuated murine virus
as well as with active virus. The following
report deals with an exploration of this
question. The murine virus used was the MM
strain, the simian virus was the Aycock
strain. The methods chosen for inactivation
were (a) desiccation, (b) exposure to radio­
active sodium, (c) ultraviolet irradiation, and
(d ) chlorination.

Methods: Desiccation. Brains from infected
mice were harvested at the height of paralysis,
placed in an open Petri dish, and dried in a
desiccator over sodium hydroxide at 37°C.,
20-22DC or 4°C for various lengths of time.
The procedure was carried out either in vacuo
or in nitrogen atmosphere. It was found that
the virus preserved its full virulence (10-9

to 10-10 i.c. or i.p.) for the longest period
tested, i.e. 20 days, when dried in the icebox
at 4°C. At room temperature (20-22°C.) the
virus suffered a progressive loss of virulence



20 INTERFERENCE WITH POLIOMYELITIS VIRUS

which began at 5 days and became more
marked at 10-15 days; after 29 days drying
the remaining potency was such that mice
could only be infected intracerebrally with
a 10-1 dilution. This inactivation, however,
could be largely prevented by drying in ni­
trogen atmosphere. When desiccation was
carried out in the incubator (37°C) a rapid
loss of virulence occurred so that virus dried
for 5 days was barely infectious in a H)-I

dilution by intracerebral test; the same dose
produced no symptoms after intraperitoneal
inoculation. Virus thus attenuated was used
for the later experiments.

Exposure to radioactive sodium. A 10%
virus suspension, prepared from freshly
harvested infected mouse brains, was com­
bined in equal volumes (1 ml) with radio­
active sodium (Na24 ) in isotonic sodium
chloride solution at pH 5-6. t The amounts of
radio-sodium used varied from 20 to 120 mg
NaCI and the radioactivity from 1 to 10 milli­
curie, as measured with the Geiger-Muller
counter at the time of initial contact with the
virus. After various periods of contact, rang­
ing from 24 hours to one week in the icebox,
the preparations were sampled and viral
potency was determined. Within the first 48
hours there was little if any loss of virulence.
After 96 hours contact, some of the prepara­
tions had deteriorated to the extent that only
10-1 dilutions were infectious for mice, while
other preparations apparently had retained
their full virulence. No further change oc­
curred after longer contact up to one week.
Virus titrations could only be carried out by
the intraperitoneal route, since intracerebral
injections proved toxic for mice. Since the
procedure gave extremely irregular results
in repeated tests and failed to yield prepara­
tions which were non-infectious in a 1cr1

dilution by intraperitoneal test in mice, none
of these preparations were employed in later
experiments. One more reason for abandoning
these preparations was the fact that virus

t The sodium isotope used in these experi­
ments was prepared in the Radiation Labora­
tories of the Physics Department, Columbia Uni­
versity, and was kindly supplied by Dr. Allan
F. Reid.

attenuated by radioactive sodium proved
capable of causing a lethal burn in the brain
of a monkey following intracerebral injection,
even though the mixture, through standing
for 4 days, had lost the greater part of its
initial radioactivity.

Ultraviolet irradiation. Through the cour­
tesy of Dr. S. O. Levinson of the Michael
Reese Research Foundation, Chicago, an op­
portunity was afforded to test several murine
virus preparations which had been inactivated
by flash exposure to extreme ultraviolet ir­
radiation with the high power, low pressure
lamp used by the Chicago group of workers.
The exposure time varied from 0.2 to 0.5
second. Preparations irradiated for 0.3 sec­
ond proved uniformly non-infectious for mice
in 10,-1 dilution by i.c, or i.p. test.

Chlorination. Solutions of sodium hypo­
chlorite were prepared which contained vari­
ous amounts of the substance ranging from
42 parts per million to 4200 parts per million.
Equal volumes of the N aCIO solution and of
a non-centrifuged 10% viral mouse brain
suspension were combined and samples were
tested at different lengths of contact for
infectivity in mice. It was found that con­
centrations of 42, 420, 1250 and 2100 ppm
had caused no deterioration of potency. How­
ever, concentrations of 3150 ppm regularly
inactivated the virus completely after 30-45
minutes contact in the icebox, as determined
by i.c. and i.p. tests in mice. Material thus
prepared, without neutralization of the resid­
ual chlorine, was used for later experiments
in monkeys.

Interference experiments in monkeys. A
number of experiments were run in which
rhesus monkeys, following intracerebral in­
fection with 50-100 minimal paralytic doses
of Aycock virus (0.5 mIl: 100 glycerinated
cord suspension) received daily injections by
peripheral routes (intravenous, intraperiton­
eal) of massive doses (10-15 ml of 10% viral
mouse brain suspension) of murine virus
inactivated by desiccation, by ultraviolet ir­
radiation or by chlorination. These injections
were commenced on the day of infection and
maintained during the incubation period of the
disease, but in no case exceeding 12 days.
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An appropriate number of monkeys, infected
intracerebrally with the same dose of Aycock
virus, and left either untreated or treated with
10% normal mouse brain suspension, with
chlorinated normal mouse brain suspension, or
with sodium hypochlorite solution (3150
ppm), accompanied these experiments. To
provide a basis for comparing the relative
efficacy of the several inactivated virus prep­
arations with that of active virus, a number
of monkeys were included which received
similar injections of unmodified 10% viral
mouse brain suspension following intracerebral
infection with the same dose of Aycock virus.
The results are brought together in Table 1.

It appears from the data given in Table
I that monkeys which had received ultra­
violet-irradiated or desiccated M'M virus
developed paralysis in the same manner as
did the corresponding control animals. When
chlorinated :MJYl virus was used as interfering
agent there was some evidence of slight but
irregular protection. Thus, of a total of 16
monkeys treated in this manner, 5 animals
(31.2 %) escaped paralysis, whereas all of
19 control monkeys succumbed to the disease.
By contrast it will be seen that in a group of
24 monkeys which had received unmodified
murine virus, 16 animals (66.60/0) remained
free from paralysis as compared with a mor­
bidity rate of 1000/0 in a control group of
19 untreated monkeys. The latter figures are
in close agreement with the experience pre­
viously collected in similar experiments.

In order to determine whether the results
obtained with chlorinated murine virus could
be duplicated in monkeys infected with a
larger dose of simian virus, the experiment

was repeated with another group of monkeys.
The interfering agent was again JYIJYl virus,
inactivated by chlorination (2600-3500 ppm
sodium hypochlorite), but the infecting dose
of Aycock virus ranged from at least 50-1000
minimal paralytic doses (0.5 ml of 1: 100 to
1: 2000 fresh monkey cord suspension). An
adequate number of untreated control mon­
keys accompanied this experiment. The results
are shown in Table II.

It will be seen from Table II that all of
the treated monkeys developed the typical
disease as did the corresponding control ani­
mals.

Conclusions. The sum total of the work
reported leads to the conclusion that MM
virus, inactivated by exposure to various
physical and chemical agencies, is unable, as
a rule, to prevent the development of paralysis
in monkeys infected with simian virus under
the conditions employed in these tests. The
slight and irregular protection observed on
occasion with the use of chlorinated murine
virus is exceptional and operates only against
limited doses of simian virus. The results are,
therefore, in marked contrast with the high
rate of non-paralytic survival that is obtain­
able when unmodified active virus is used as
interfering agent in comparable amounts.
While interference with active murine virus
still offers the only successful approach­
known at present-to a prevention of the
experimental disease, the fact that inactiva­
tion of the virus causes a definite qualitative
or quantitative alteration of the effective
interfering factor opposes serious difficulties
to a possible application of this method for
human use.




