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&hoCk.1 ,2 ,a The modifying action of these
drugs again seems in accord with the theory
that histamine plays a major role in ana­
phylaxis. It is of interest that approximately

the same degree of protection was offered, in
these experiments, by both the compounds
used.
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Various workers have demonstrated':" that
formalinized suspensions of psittacosis virus
possess antigenicity as judged by their capa­
city to elicit active immunity in mice and
avian species. No report has appeared, to our
knowledge, of the effect of ultraviolet rays
on this or other viruses of the psittacosis
group. Levinson, Milzer, and co-workers,
employing a new method of inactivating turbid
suspensions of viruses and bacteria by ultra­
violet rays, have found that it is possible to
prepare experimental vaccinesv" with dysen­
tery bacilli, and rabies, St. Louis encephalitis,
and poliomyelitis viruses with a minimal loss
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of antigenicity. Briefly, this technic consists
of exposing a continuously flowing thin film
of suspension to the Oppenheimer-Levinson
type lamp which is a powerful source of total
and extreme (below 2000 Angstroms) ultra­
violet energy. This method of inactivation
was employed in the present study with the
viruses of psittacosis (6BC), human pneu­
monitis (SF), and ornithosis (207).

Previous experiments'' have indicated that
these viruses can be completely inactivated by
this method and still retain antigenicity as
determined by the production of neutralizing
antibody in chickens repeatedly inoculated
with these preparations. It was our purpose
here to make a preliminary investigation of
the possibility of using such preparations for
the induction of, resistance against challenge
injections of active virus.

Materials and Methods. The strains of
virus employed have been used in previous
work in this laboratory and their sources have
been recorded elsewhere." Earlier studies10- 12

have shown that large amounts of virus in
relatively clear suspensions can be obtained
by harvesting the allantoic fluid from embry-
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onated eggs inoculated into the allantoic cav­
ity with certain members of this group. Con­
sequently, this method of cultivation was
utilized in the preparation of agents used as
vaccines in the present work. Infected allantoic
fluids were pooled, filtered through sterile
gauze pads and stored in the dry ice-box
until needed. Immediately prior to irradiation,
the frozen materials were thawed at 37°C
and filtered again to remove the small amount
of insoluble flocculent precipitate frequently
present.

In order to determine the least amount of
irradiation necessary to inactivate the agents
completely, an allantoic fluid preparation of
each virus was divided into several portions
which were irradiated for different periods of
time. The exposure periods employed varied
by 0.05-0.10 seconds and ranged from 0.05­
0.30 seconds. It was found that periods of
0.10, 0.15, and 0.20 seconds were required to
inactivate our preparations of psittacosis,
human pneumonitis, and ornithosis viruses,
respectively. A larger quantity of each virus
was then titrated by intracerebral inoculation
of mice, and inactivated by exposure to ultra­
violet irradiation for the minimal time neces­
sary as determined by the preliminary trials.
Complete inactivation was confirmed in each
instance by the tests described below. The
LD fi o titers.P by intracerebral test, before
irradiation of the preparations finally used for
immunization, were 0.03 cc x 10"':6.,3, 10.6 .5 ,

and 10-5 . 8, respectively, for the viruses of
psittacosis, human pneumonitis, and ornitho­
sis. Inactivated virus was stored in the dry
ice-box, without the addition of a preservative,
until used for the immunization of mice.

Rigorous tests for complete inactivation of
irradiated virus were employed. They con­
sisted of 3 serial intracerebral passages in
mice and 3 serial allantoic passages in em­
bryonated eggs. If these passages were all
negative for active virus, 3 serial passages
were performed by the intranasal route in
mice and by the yolk sac route in embryon­
ated eggs. In every instance, when active
virus was present, as in the preliminary trials,

13 Reed, L. J., and Muench, H., Am. J. Hyg.,
1938, 27, 493.

it was demonstrated in either the first or
second serial intracerebral or allantoic pas­
sage. Evidence suggested that the intracere­
bral route in mice and allantoic route in
eggs were equally sensitive in the detection of
active material.

Mice were vaccinated intraperitoneally with
2 and 3 0.5 cc injections of undiluted ir­
radiated virus given at 5- or 7-day intervals.
The challenge dose of homologous virus con­
sisted of suspensions of infected mouse brain
or pooled liver and spleen tissue, and was
given either intracerebrally or intraperitoneal­
ly to groups of mice together with controls,
3 weeks after the terminal injection of vac­
cine. The LD 50 titers of these suspensions
were determined before use by intracerebral
or intraperitoneal inoculation of mice, depend­
ing upon the tissue source.

The emulsion of mouse brain passage virus,
first used for intraperitoneal challenge of mice
(those which received 2 injections of psit­
tacosis vaccine, Table I) was not sufficiently
virulent by this route to give regular, clear­
cut results. An attempt was made to overcome
this circumstance by performing several rapid
serial intraperitoneal passages with emulsions
of pooled virus-infected liver and spleen tis­
sue. A definite enhancement in virulence was
obtained after 8 passages as indicated by a
decrease from 7 to 2 days in the average sur­
vival time of animals inoculated with 10%
emulsions. An emulsion of pooled infected
liver and spleen tissue was then prepared,
titrated, and used as the challenge inoculum
in the experiment where 3 injections of psit­
tacosis vaccine were employed.

Results. The results shown in Tables I and
II indicate that a definite degree of protection
was demonstrable in most experiments. Little
or no resistance was seen in mice challenged
intracerebrally with psittacosis virus (Table
I), but definite immunity was demonstrated
in psittacosis-vaccinated mice when the chal­
lenge dose was given intraperitoneally. Evi­
dently this resistance was not due in part to
non-specific immunity since no protection
was seen in mice which had received three
intraperitoneal injections of normal allantoic
fluid three weeks before the challenge dose of



186 RICKETTSIAL AND VIRUS CULTIVATION

TABLE I
Resistance of Mice Immunized with Ultraviolet-Inactivated Psittacosis Virus.

Challenge Injection Resulr]
Injections ! \

of LD50 Vaccinated Non-vaccinated
vaccine Volume Doses Route mice controls

2 0.03 cc 4,000 Intracerebral 12/12 6/6
400 12/12 6/6
40 12/12 6/6

4 6/12 6/6
0.03 cc 40,000 Intrape,~itoneal 2/3 6/6

4,000 0/10 +/6
400 0/10 4/6

40 0/10 4/6
0.25 cc 48* 15/38 27/27

26/26**

tNumerator indicates number of deaths; denominator indicates number of mice inoculated.
'~LD50 titer determined here by intraperitoneal inoculation; all others determined by intra­
cerebral.

""'~This set of controls received normal allantoic fluid at times of immunization.

TABLE II
Resistance of Mice Immunized with Ultraviolet-Inactivated Human Pneumonitis and

Ornithosis Viruses.

LD., 0 Doses of 2 inj. of vaccine 3 inj, of vaccine
Challenge Injection ! , I ,

Virus (0.03 cc, intracerebral) Vaccinated Control Vaccinated Control

Human
Pneumonitis 180 5/8 8/S 4/10 8/8

.s 0/7 8/8 0/10 8/8
Ornithosis 900 8/10 6/6

90 3/9 6/6 1/ 10 6/6

virus was given. Resistance to intracerebral
challenge was definitely demonstrated in mice
which had received human pneumonitis and
ornithosis vaccines (Table II).

Conclusions. These studies demonstrate
that it is possible to inactivate completely

certain viruses of the psittacosis group in less
than one second by exposure to appropriate
intensities of ultraviolet irradiation. Such
preparations retain antigenicity as indicated
by their ability to immunize mice against
challenge doses of active virus.
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The following note describes modifications
made in the Weigl method for cultivating
rickettsiae and other small agents of disease
within susceptible lice. Made primarily to
facilitate isolations from diseased persons,
they involve feeding larvae reared under ster­
ile conditions on potentially infected blood.

The technique is essentially as follows.
From 200-400 adult lice (Pediculus vesti­
menti) are washed for 2 minutes in 60ro
alcohol and subsequently with sterile physio­
logical saline. They are then enclosed in a
cage (6 x 3 x 1 em) covered on one side with
a fine net and containing within it the piece of




