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The virus, after a subsequent passage in
mice, was inoculated onto the cornea of a
young adult rabbit. This rabbit developed
a kerrato-conjunctivitis typical of Herpes in-
fection.d  After a period of 8 days this rab-
bit developed a fulminating encephalitis and

died. Pathological study of the brain re-
vealed findings typical of Herpetic en-
cephalitis.

In another rabbit, No. 348. following the
precipitation of active encephalomyelitis from
the latent state by anaphyvlactic shock 120
days after inoculation of Herpes simplex
virus into the quadriceps femoris muscle

§ Corneal serapings were obtained from  the
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group. a virus agent was again recovered
from the central nervous tissues. The tech-
nics of recovery of the virus and its identi-
fication by biological characteristics were the
same as were used in Rabbit No. 370. The
virus after 3 mouse passages was identical in
all respects to the virus inoculated 4 months
previously.

Summarv. 1. An infectious agent was re-
covered from the central nervous system of
a rabbit which had been inoculated 9 months
previously with Herpes simplex virus and
which had suffered 3 acute relapses of the
disease. The virus recovered exhibited char-
acteristics identical with those of the original
2. A second instance of virus re-

infeeted cye three davs after inoculation and virus.
showed typieal intranuelear inelusion bodies in 1he  covery 4 months after inoculation is reported.
epithelial eells.
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Artifacts in Gold Shadowed Electron Micrographs Due to Electrons of
High Intensity.

R. J. MANDLE.

{Introduced by W. M. Stanley.)

From the Department of Animal and Plant Pathology, The Roclkefeller Institute for Medica!
Research, Princeton, N.J.

The electron microscope has been used
widely for the examination of virus prepara-
tions, for the sizes of many viruses are below
the range in which the light microscope can
be used to good advantage.! However, be-
cause of the low contrast which is afforded
by small viruses, difficulties in securing good
electron micrographs have been encountered.
Electron microscope studies on small viruses
were aided immensely by the development of
the metal shadow-casting technic by Wil-
liams and Wyckoff.>® This technic has also
proved of value in securing good definition
of virus particles in the presence of a back-
ground of material of smaller particle size.

1 Stanley, W. M., Chronica Botanica, 1943, 7. 291,

2 Williams, R. C., and Wyckoff, R. W, G.. J. Ap-
plied Physics, 1944, 15, 712,

3 Williams, R. C., and Wyckoff, R. W, G., Proc.
Soc. Exp. Bior. axNp MEb., 1945, 38, 265.

By means of this technic Sigurgeirsson and
Stanley* and Oster and Stanley® have se-
cured good delineation of the particles of
tobacco mosaic virus in the unpurified juice
and contents of hair cells, respectively, of
plants diseased with tobacco mosaic. Al-
though there was no difficulty in these studies
in showing that most of the rods present in
fresh virus preparations possessed a length
of 280 my, occasional pictures were obtained
which showed segmentation of the virus rods
similar to that described by Williams and
Wyckoff.® Further study has shown that this
segmentation into shorter pieces of variable

4 Sigurgeirsson, T., and Stanley, W. M., Phyto-
pathology, 1947, 87, 26.

4 Oster, G., and Stanley, W. M., Brit. J. Ezp.
Path., 1946, 27, 261,

6 Williams, R. C., and Wyckoff, R. W. G., Science,
1943, 101, 594.
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lengths is due to an artifact. This artifact
and its controlled formation are described in
the present paper.

Methods. Tobacco mosaic virus from in-
fected Turkish tobacco plants, isolated and
purified by differential centrifugation,” was
prepared in a suitable dilution and placed
on the copper screens covered with a thin
film of collodion in the normal fashion of
preparing specimens for use in the electron
microscope. The screens were then sub-
jected to the oblique deposition of a very thin
evaporated metal film after the manner de-
scribed by Williams and Wyckoff. The ap-
paratus used in this laboratory consists of
a glass chamber mounted on a polished brass
plate in which there are 4 supports for the
1 X 3 glass slides which carry the mounts.
The chamber is evacuated to less than 1073
mm. of mercury. The gold wused for the
shadow casting was deposited from a hot
tungsten filament 20 cm. above and at an
angle of 15° to the glass slides. The amount
of gold deposited was controlled by observ-
ing the color of the light transmitted through
the slide and comparing it to a sheltered
“standard” slide placed within the chamber.
Since the slides were arranged with their
long axis toward the gold source, a gradation
of gold was obtainable on each slide so that
it was possible to select the screen with the
desired amount of deposited gold.

An RCA Console Model (type EMC-1)
electron microscope vielding a magnification
of 5800 diameters was used for the observa-
tion of the specimens. In order to obtain
the initial electron micrographs the minimum
intensity that would still allow accurate focus-
ing of the image on the fluorescent screen
was used. After a suitable field had been
procured, a micrograph was taken with as
little delay as possible. The exact field was
maintained and the intensity was raised to
the maximum. Following the exposure of
the specimen to the high intensity electron
beam for such time as was necessary to-se-
cure the desired effect, usually about 5 min-
utes, a micrograph was again taken. In this
manner it became possible to compare images

7 Stanley, W. M., J. Biol. Chem., 1940, 133, 437.
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of identical virus particles following exposure
to low and to high intensity electron beams.

Discussion of Results. TFig. 1 shows the
virus particles as they appear in a micrograph
taken at low intensity. The background is
uniform and the particles appear well de-
fined. Fig. 2 shows the same particles after
they had been subjected to the high intensity
beam for 3 minutes. The background has
become very granular and the virus particles
appear segmented. This segmentation ap-
pears to be similar to that described by Wil-
liams and Wyckoff."

Fig. 3 and 4 show another set of micro-
graphs treated in a similar manner except
that Fig. 4 was taken after 10 minutes of
interse irradiation. It can be seen that, al-
though the background has become quite
granular, the degree of segmentation appears
to be considerably less than in Fig. 2. Con-
tinued irradiation did not produce the ex-
treme segmentation noted in Fig. 1. This
may have been due to a difference in the
thickness of the gold deposited on the sur-
face of the particles. It can also be seen
from a comparison of Fig. 3 and 4 that there
are many particles missing or obscured in
Fig. 4. The letters correspond to the same
particle or group in each figure. There ap-
pears to be some correlation between the
direction of the deposition of the gold in
relation to the orientation of the particle and
the obscuring of the particle.

Fig. 5 shows an extreme effect which can
result from prolonged exposure at the maxi-
mum intensity. Some of the particles appear
segmented and others show only a single very
dense circular area. It seems likely that on
prolonged exposure to a high intensity elec-
tron beam the gold becomes fluid and forms
globules on the surface of the virus particle
and on the collodion membrane. Since the
gold globules may coalesce to different sizes,
the resulting appearance may then vary from
the smallest ones, giving the effect of seg-
mentation of the particle, to the larger
globules which are shown in Fig. 5. The
fine beading or segmentation shown in Fig. 2
could easily be mistaken as evidence for the
existence of small segments of the tobacco
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F16. 1. Electron micrograph taken at low intensity of tobacco mosaic virus prepared with
gold by the shadow-casting technie.

Fi16. 2. The same specimen as that shown in Fig. 1 following exposure to a high intensity
clectron beam for 3 minutes. Many of the virus rods appear segmented.

mosaic virus rod. However it is obvious from in Fig. 2 is an artifact resulting from ex-
Fig. 1 that the appearance of segmentation posure to the electron beam. It seems likely




ARTIFACTS IN ELECTRON MICROGRAPHS

Fi6. 3. Electron micrograph taken at low iutensity of tobacco mosaie virus prepared with
gold by the shadow-casting technie. Letters indicate identical rods in Fig. 4.

Fi6. 4. The same specimen as that shown in Fig, 3 following exposure to a high intensity
electron beam for 10 minutes. The exposure has caused the background to become granular and
several of the particles are missing or not well defined.

Fic. 5. Tobaceo mosaic virus prepared with gold by the shadow-casting technie after pro-
longed exposure to an electron beam at high intensity. The picture shows an extreme case of
segmentation or bead formation.
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that the segmentation of tobacco mosaic
virus described by Williams and Wyckoff®
was caused in a similar manner.

An effort was made to ascertain whether
or not segmentation could be produced in
tobacco mosaic virus preparations  before
shadow casting with gold or in preparations
stained with phosphotungstic acid. No evi-
dence for segmentation following prolonged
exposure to a high intensity electron beam
was obtained in either case. The results con-
firm the statement by Stanley and Ander-
son® for unshadowed material that “The fact
that a micrograph taken with the first flow
of electrons through a specimen does not ap-
pear to differ from subsequent micrographs
taken after longer exposure to the electron
beam makes it seem unlikely that
changes are caused by the electrons.”

The resultz of the present study indicate
that in order to reduce or eliminate granula-
tion and other obvious artifacts, which can

UrOss

s Stanley, W. M., and Andevson, T.
Chem., 1941, 139, 325,

.. J. Biol,
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occur when the shadow-casting technic with
gold is used, it is necessary to avoid pro-
longed exposure of the specimen to the in-
tense electron beam.

Summary. Electron micrographs of gold
shadow-cast specimens of tobacco mosaic
virus show that artifacts, consisting of seg-
mented or even globular particles, are formed
when the specimen is exposed to the beam of
electrons at high intensity. It is suggested
that these are caused by the thin film of
gold becoming fluid and forming globules on
the surface of the virus rods and supporting
membrane. Tobacco mosaic virus not treat-
ed with gold did not show any change after
having been subjected to the same treatment.
The results indicate that gold covered speci-
mens should not be subjected to prolonged
exposure to an electron beam of high in-
tensity.

It ix o pleasure to acknowledge my indebteduess
to Dr. W, M, Stanley for his active interest and
helptal guidanee,
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Hypersensitivity to Egg White in the Rat.*

JacquEs LEGER,! GEORGES Massox. Axp J. LEAL Prapo.+ (Introduced by Hans Selye.)

From the Institul de Médecine et de Chivurgic Frpérimentales, Université de Montréal,

Montréal, Canada.

Injection of egg white into previously
sensitized rats elicits symptoms which have
been taken as proof of an anaphylactic reac-
tion.1'?  Among these symptoms are hyper-
emia, cyanosis and edema. One author' men-
tioned that egg white has no primary toxicity.

* These investigations were aided by a grant
made by The Sugar Research Foundation to Dr.
II. Selye.

t Fellow, National Research Couneil of Canada,
Division of Medical Seiences.

1 Fellow, Canada-Brazil Trust Fund,
Butantan, Sao Paulo, Brazil.

1 Molomut, N., J. Immunology, 1939, 87, 113.

2 Pratt, H. N., J. Inmunology, 1935, 29, 301.
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On the other hand it has been reported®
that egg white administered parenterally
is toxic and that sensitized and unsensitized
rats reacted with almost identical symptoms.
Ameng the symptoms there is a marked
edema of the face, tongue, clitoris and paws
preceded by hyperemia.? It seems therefore
that the rat is naturally hypersensitive to egg
white and that the symptoms attributed to
anaphylaxis may be the result of this hy-
persensitivity. Since hypersensitivity is very
seldom observed in animals from the first

3 Parker, J. T., and Parker, ¥., Jr., J. Med. Res.,
1924, 44, 263.
1 Selye, H., Endocrinology, 1937, 21, 169,



