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employed (300 pg in 2 doses) about half of
their animals died and the effect on injected
oil was inconclusive in the remaining indi-
viduals. Since estradiol benzoate at a 30 pg
level (24 injections) brought about an in-
crease in carcass fat it is possible that the
ratio of androgens to estrogens determines
the net effect of these hormones on body fat.
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Summary. Estradiol benzoate, per se,
causes an increased storage of body fat in
male rats when they are maintained on a
diet rich in saturated fat but devoid of essen-
tial fatty acids. The effect depends on the
size of the dose and the length of the period
in which it is administered.
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Electron Micrography of the Eastern Strain Equine Encephalomyelitis
Virus.

A.R.TavrLor, D. G. SHarP, DoroTHY BEARD AND J. W. BEARD.
From the Department of Surgery, Dulee University School of Medicine, Durham, N.C.

In recent reports from this laboratory,
there have been described the results of pre-
liminary studies with the electron microscope
on two small animal viruses, namely, the
agent of rabbit papillomatosis! and that of
the Western strain equine encephalomyelitis.?
The present paper is concerned with the
findings in a similar examination of the
Eastern strain equine encephalomyelitis
virus.

The virus was propagated in chick em-
bryos and purified by ultracentrifugation as
previously described.? The final product was
dissolved in Ringer solution* pH 8.5. Ex-
aminations have been made of the virus ob-
tained from 5 different batches of diseased
embryos at various intervals after purifica-

* This work has been aided by grants from
Lederle Laboratories, Inc., Pearl River, New York,
and by the Dorothy Beard Researeh Fund.

18harp, D. G., Taylor, A. R., Beard, D., and
Beard, J. W., Proc. Soc. Exr. BioL. anp MEbp,,
1942, 50, 205.

2isharp, D. G., Taylor, A. R., Beard, D., and
Beard, J. W., Proc. Soc. Exp. BioL. AND MEp,,
1942, 51, 206.

3 Taylor, A. R., Sharp, D. (., Beard, D., and
Beard, J. W, J. Infect. Dis., in press.

4 Bayliss, W. M., Principles of General Physiol-
0gy, Longmans, Green and Co., Ltd., London, 4th
ed., page 211.

5 Stanley, W. M., and Anderson, T. F., J. Biol.
Chem., 1941, 139, 325,

tion. The dried films for electron microg-
raphy were prepared as previously de-
scribed .12

A micrograph of the Eastern strain equine
encephalomyelitis virus is shown in Fig. 1.
For preparation of the film a solution con-
taining 2.2 mg virus per cc in Ringer fluid
was diluted fourfold with distilled water.
As shown, the predominant images are cir-
cular in shape and appear as individuals or
small irregular agglomerates dispersed at
random over the field. There is present also
a small amount of ill-defined amorphous
extraneous material. The circular images
are, like those of the papilloma and Western
strain viruses, uniform in size, shape and
appearance. The central dark area of the
images indicates, through greater scattering
of electrons, a relatively high density of the
corresponding region of the virus particle.
Extending peripherally from the central area,
the enveloping substance appears to be
progressively less dense and finally fades in-
definitely into the film background. This
appearance of the generality of the images
gives the impression to be expected of a
spherical particle made up of a loose struc-
ture of regularly arranged diffraction centers,
the density in the thickest dimension dimin-
ishing toward the outer limits. Evidence of
structure and differentiation internally was
not generally observed in fresh preparations.
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Equine Encephalomyelitis Virus, Eastern Strain.

F1g. 1. Virus particles placed on collodion film in Ringer solution diluted 1:4
with water.

F16. 2. Virus particles in Ringer solution diluted 1:3 with 0.25% CaCl, solution
and kept at room temperature for 1 hour before preparation of film. Photographs
were taken with 55 kilovolts electrons. The magnification is 46,000 X, calculated
from measurements on the width of tobacco mosaic virus rods which has been

reported to be 15 my.5

In some of the images, however, there ap-
peared to be a definite central rounded area
of increased density approximately two-thirds
of the total image diameter.

The vagueness of external outline of the
images seen in Fig. 1 has been a regular
observation with the Eastern strain virus,
and, too, with the papilloma virus! and with
fresh preparations of the Western strain
equine encephalomyelitis virus.? In the case
of the Western strain virus, the images were
invariably more clearly defined after the
virus had stood some days in Ringer solution
at 2 to 8°C. On the hypothesis that the
particle density with respect to electron
scattering might be associated with salt fac-
tors, studies were made to learn the effect of
changing the concentration and proportion
of the salts of Ringer fluid. No definite effect
was observed with NaCl or KCl. On the
other hand, the character of the images was
markedly altered with changes in CaCl; con-
centration. In Fig. 2 is shown the micro-
graph of a virus preparation in Ringer fluid

diluted threefold with 0.25% CaCl. and
kept for 1 hr at room temperature before
preparation of the film. No attempt was
made to wash the prepared film. The images
of highly uniform size now show clearly de-
fined limits with a reversal of the regions of
relative density. In the central area, the
density appears less than that toward the
surface, revealing a relatively light (in the
micrograph) structure corresponding in posi-
tion to the rather indefinite dense internal
region of the images of Fig. 1. This increase
in density related to CaCl, was reversible,
at least in great part, since washing with
water of a film prepared as for Fig. 2 re-
sulted in a micrograph like that of Fig. 1.
Treatment of the virus with MgCl, produced
an effect somewhat similar to that seen with
CaCl..

The average diameter of the particles of
Fig. 1, including the outermost vague limits
was 40.2 mp as compared with 47.5 mu for
the particles of Fig. 2. The mechanism re-
sponsible for the alteration in the appearance
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and size of the images of the virus particles
is not clear. There is the possibility that the
calcium salt may have entered into a loose
combination with the peripheral substance,
which, by this means, became sufficiently
dense for demonstration. The apparently
greater size of the particles represented in
Fig. 2, however, was not paralleled by change
in the sedimentation rate which was not al-
tered by treatment for 1 hr with CaCl,. It
is unlikely that the change was due wholly
to drying effects occurring at the particle
surface while on the film, since the appear-

EMBRYONIC ENUCLEATION IN AMBLYSTOMA

ance of the image was altered only when the
virus was in contact with the CaCl, for some
time in solution.

The present results indicate that the
Eastern strain equine encephalomyelitis virus
is probably spherical in shape, constituted
peripherally of a substance the limits of
which were ill-defined in the micrographs in
the absence of special treatment. The average
diameter of the particles of vague outline of
Fig. 1 was 40.2 mu. If the true particle
limits are those portrayed after treatment
with CaCls, the diameter was 47.5 mpu.
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Further Experiments Dealing with Embryonic Enucleation in Amblystoma.

S. R. DETwILEr AND W. M. COPENHAVER.
From the Department of Anatomy, College of Physicians and Surgeons, Columbia University.

In a previous communication! we de-
scribed the results of embryonic enucleation
in  Amblystoma punctatum upon growth,
metamorphosis and pigmentary changes. Our
results upon growth did not conform with
those of Browman? who found that rats
enucleated at birth, regardless of environ-
ment, had a growth rate consistently lower
than their litter mate controls of the same
sex.

Browman® found that rats enucleated at
birth suffered retarded development of the
genital tracts and the gonads. We investi-
gated this matter in Amblystoma punctatum,
but could find no evidence at metamorphosis
because of insufficient development of the
gonads. Because of the difficulties of raising
A. punctatum through metamorphosis, we
have repeated the work on A. tigrinum and
A. mexicanum (axolotl).

Twenty embryos (tail bud stage) of
A. tigrinum were enucleated. Ten eyeless
and 5 normal controls were reared in dark-

1 Detwiler, 8. R., and Copenhaver, W. M., Anat.
Rec., 1940, 76, 241.

2 Browman, L. G., 4nat. Rec., 1938, 72, Suppl. 41.

3 Browman, L. G., dnat. Rec., 1938, 72, Suppl.
122,

ness, and 10 eyeless with 5 controls were kept
under ordinary daylight illumination. Ten
unilateral and 10 bilateral enucleations were
done on axolotl embryos (tail bud stage).
These along with 10 normal embryos were
reared in aquaria under normal conditions
of illumination.

In A. tigrinum we dissected the gonads of
5 females without eyes and 2 with eyes which
had been raised in the dark; also 3 males
without eyes and 3 with eyes reared in the
light. The animals studied ranged from 109
to 170 days of age. All had metamorphosed
except one. We found considerable varia-
tion in the size of the ovaries and the testes
irrespective of the presence or absence of
eyes or the conditions of illumination. Al-
though the gonads were well differentiated,
they had not reached maturity in either the
experimental or the control animals. Because
of our failure to obtain evidence of any ef-
fects of eyelessness upon gonadal develop-
ment in A. tigrinum up to 170 days of age,
we reared the axolotls (A. mexicanum) for
two years. At the end of this period, we dis-
sected 2 control and 5 eyeless axolotls and
found no significant size difference between
the gonads of the two groups.





