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were brought about in this way. Following operation, however, we
were not able to raise the calcium above the normal level. [t
should be added that after large doses of irradiated ergosterol has
been given for a period of some weeks, removal of the parathyroid
glands does not result in the precipitous fall in the calcium which
we are accustomed to observe following extirpation. This distinc-
tion is due probably to a storing of the calcium in the tissues. The
results of this series of experiments may be summarized by the state-
ment that our preliminary observation has been substantiated, in
that hypercalcemia could not he induced or the calcium level elevated
markedly, after the parathyroids had been removed.

Irradiated ergosterol was found to increase not only the calcium
concentration but that of the inorganic phosphorus in the serum.
The phosphorus rose frequently to a level of 12 to 14 mg. per 100
cc. of serum several days after irradiated ergosterol had been given.
In this respect the action of irradiated ergosterol differs from that
of parathyroid extract, which does not bring about an increase of
inorganic phosphorus until hypercalcemia is marked and the animal
is in a highly weakened condition. This effect may not be asso-
ciated with the activity of the parathyroid glands. It should be
mentioned also that the hypercalcemia brought about by irradiated
ergosterol is far more prolonged, both in man and in animals, than
that which follows injections of parathyroid extract.

The mechanism of the action of irradiated ergosterol is not en-
tirely clear, but these experiments seem to be of interest as demon-
strating that a vitamin may function, at least to a certain extent,
through the medium of one of the endocrine glands.
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The propagation of vaccine virus in the skin and cornea of sus-
ceptible animals has been supplemented by evidence of mass growth
in the testicle (Noguchi') and perhaps the brain (Levaditi®). At-
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tempts to cultivate vaccine virus elsewhere than in the skin of living
animals have as their objectives purification of the virus, the pro-
duction of larger amounts at less cost as well as to throw light on
the nature of the virus itself.

These objectives would all be reached and extended if it were
possible to grow vaccine virus outside the animal body in ordinary
or in tissue culture. It is the generally accepted opinion that viruses
in general will increase only in the presence of living cells (Rivers,
p. 13*) for which they have specific affinity.

The claims of Fornet* and of Volpino® of having grown vaccine
virus in serum in the presence of sugar or glycerine have not been
confirmed. The addition of animal tissue to such media with posi-
tive results in the hands of Proscher® and of Plotz’ has not only
been unconfirmed but is denied by Gins.® The remarkable results
recently claimed by Maitland and Maitland,” who apparently ob-
tained marked increase of the virus in a series of cultures comprising
minced hen kidney. hen serum and Tyrode’s solution, and grown
aerobically certainly inspire repetition.

Distinct evidence of the growth of vaccine virus in tissue cul-
tures of adult corneal epithelium (Steinhardt, Israel and Lambert'’;
Gins'') and in testicular extract (Flores Cordova'?) or testicular
cells (Parker'®: Parker and Nye'; Minervin and Schmerling’®;
Haagen'®) has been generally accepted. Even more interesting pos-
itive results in tissue culture with embryonic rabbit and guinea pig
cornea were obtained by Cracium and Oppenheimer.”” Carrel and
Rivers' in tissue cultures from the skin, cornea and brain of em-
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bryo chicks succeeded in increasing 25 vaccine units to 10,000 in 10
days. These last results have heen confirmed by Levaditi'® with his
neuro-vaccine, and by Eagles and McLean.*

It occurred to us that since tissues of the embryonic chick in cul-
ture appear to furnish the most suitable medium for the growth of
vaccine virus, a technically simpler and possibly better result might
be obtained by direct inoculation of fertile and incubating hens’
eggs. It was first ascertained that egg white is distinctly destructive
for vaccine virus when incubated with proper control at 37° C. for
24 hours, whereas egg yolk is apparently harmless. The virus inoc-
ulated in the yolk of an infertile egg survives in the incubator for 4
but not for 8 days.

Fertile hens’ eggs in a number of different lots were incubated at
40° C. for from 5 to 6 days and were then inoculated aseptically in
the yolk with the Noguchi strain of rabbit testicle vaccine-virus.
The incubation was continued for from 4 to 10 days, the eggs were
opened after treating with alcohol and the free flame, or else the
yolk withdrawn through a freshly sterilized area of the shell. The
embryos examined at successive stages after introduction of the
virus in the yolk showed first a marked congestion of the vessels fol-
lowed by a shrinking of the embryo which was then found to be
dead and fragile. In some instances, of course, bacterial contami-
nation occurred. In nearly every sterile although usually dead em-
bryo up to 10 days after inoculation (total incubation 15 to 16
days; length of embryo up to 30 mm.) living virus was found as
tested intradermally in the rabbit skin. There was more virus pres-
ent in the embryo than in yolk per unit of volume, and more virus
than in fresh vaccine diluted with equal parts of ground embryo of
the same age. In other words, there was distinct evidence of multi-
plication of the virus and of its concentration in the embryo from
the yolk. A second series of incubated eggs was inoculated in the
volk from the first incubated yolk, and the virus was still present
several days later. A third transfer was negative. In such series
experiments, transfers from the embryonic tissue which shows
greater amounts and increase of virus in the first series, although
technically more difficult, might well have yielded more favorable
results.

Direct inoculation of vaccine virus into the yolk of fertile, incu-
bated hens’ eggs gives evidence, then, of some increase in the virus
but leads to the death of the embryo in a few days. It is still pos-
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sible that by modifying the conditions of these experiments a new
method of cultivating vaccine virus may be obtained.
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The production of vaccinal encephalitis in rabbits is of interest at
this time chiefly in view of the prevalence of post vaccinal encepha-
litis in some European countries. The possible use of the rabbit’s
brain as a medium for mass production of sterile vaccine (advo-
cated by Levaditi) also adds importance to the question.

A considerable number of European workers have succeeded in
producing what they regard as a vaccinal encephalitis in rabbits. Lev-
aditi* and his co-workers since 1921 have developed a strain of vac-
cine virus, known as neurovaccine, which produces regularly on in-

- tracerebral injection into rabbits a typical encephalitis with para-
lytic symptoms and death in 4-7 days. They regard it as a virus
adapted to the central nervous system by passage and consider that
it has acquired neurotropic properties. They first adapted it to the
brain by alternate brain and testicular passage—later omitting the
testicular passages. Blanc and Caminopetros® found that ordinary
calf vaccine passed through the rabbit’s cornea and then to the
brain was sufficiently adapted to cause a fatal encephalitis. Herz-
berg® produced a vaccinal encephalitis by the intracerebral injection
of a virus adapted to the rabbit’s testicle.

The great majority of workers, however, have found no adapta-
tion necessary and consider the encephalitogenic property as one in-
herent in ordinary vaccine virus. Marie,* Krumbach,® Condrea,"
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