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,. I he virus. after a subsequent p a s s a r e  i n  
mice, was inoculated onto the cornea of it 

young adult rabbit. ‘This rabbit developed 
a kerrato-conjunctivitis t!*pical of Herpes in- 
fection.+ After a period of 8 daj-s this rat)- 
bit developed a fulminating encephalitis a i d  
died. Pathological stud\- of the h a i n  re- 
vealed findings typical of Herpetic en- 
cephali t is. 

In another rabbit, So. 548. following the 
precipitation of active encephalom!-eli t is from 
the latent state by anaph!*lactic shock 120 
days after inoculation of Herpes simples 
virus into the quadriceps feiiioris muscle 
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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. 

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 
virus. 2. A second instance of virus re- 
covery 4 months after inoculation is reported. 
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The electron niicroscope has lieen used 
widely for the examination of virus prelxira- 
tions, for the sizes of man\- \+-uses are below 
the range in which the light microscope can 
be used to good advantage.I 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 .2+:; 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. 
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By means of this technic Sigurgeirsson and 
Stanley’ and Oster and Stanleys 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 
i n  showing that most of the rods present in 
fresh virus preparations possessed a length 
of 280 mp, occasional pictures were obtained 
which showed segmentation of the virus rods 
similar to that described by Williams and 
Wyckoff.G Further study has shown that this 
segmentation into shorter pieces of variable 
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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,7 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 th.e 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 
mm. of mercury. The gold used for the 
shadow casting was deposited from a hot 
tunysten filament 20 cm. above and a t  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. 

- in  RCA Console Model (type EMC-1) 
electron microscope yielding 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 St:inley, W. M., J .  Bid.  Chcm., 1940, 135, 437. 

of identical virus particles followin,n exposure 
to low and to high intensity electron beams. 

Fig. 1 shows the 
virus particles as thej- appear in a microqraph 
taken a t  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 virui 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 
intecse irradiation. I t  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. I t  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. I t  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 

Discussion of Results. 
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FIG. 1. Electron micrograph taken a t  low intensity of tobacco mosaic virus prepared with 

FIG. 2. The same specimen a s  that shown in Fig. 1 following exposure to a high intensity 
gold by the shadow-casting technic. 

electron beam for  3 minutes. Many of the virus rods appear segmented. 

mosaic virus rod. However it is obvious from 
Fig. 1 that the appearance of segmentation 

in Fig. 2 is an artifact resulting from ex- 
posure to the electron beam. I t  seems likely 
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FIG. 3. Electron micrograph taken at low intensity of tobacco mosaic virus prepared with
gold by the shadow-casting technic. Letters indicate identical rods in }'ig. 4.

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

FIG. 5. Tobacco mosaic virus prepared with gold by the shadow-casting technic after pro­
longed exposure to an electron beam at high int cnsity. The picture shows an extreme case of
segmentation 01" bead formation.



366 HYP ERSEX SITIVITY TO EGG ~ V H I T E .  

that the segmentation of tobacco niosaic 
virus described by Williams and IVyckoff‘; 
was caused in a similar manner. 
-in effort was made to ascertain whether 

or not segmentation could lw produced i n  
tobacco mosaic virus preparation.; 1 ) e h - e  
shadow casting with gold o r  in preparations 
stained with phosphotunpstic acid. So e\.i- 
dence for segmentation following prolonged 
exposure to a high intensity electron beam 
was obtained in either case. The re.wlt..; con- 
firm the statement by Stanley and -4nder- 
soif ior unshadowed material that ’“I’he iact 
that a microyraph taken with the first t-low 
of electrons through ;i specimen clors not  ;it)- 
pear to differ iron1 subsequent niicrogral)hs 
taken after longer espwure to the e1:‘ctroii 
beani niake.; i t  ..;em unlikelj- that  uro.-- 
changes are caused bj- the electrons.” 

The result..; of the pre..;ent stuclj. intlic.;itc. 
that in order to reduce or eliniinate granula- 
tion and other obvious artifacts: which caii 

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. 

Sunzni(irj1. Electron micrographs of gold 
shadow-cast .specimens of tobacco mosaic 
viru3 hhow that artifacts, consistinp of seg- 
mented or even globular particles, are formed 
when the specimen is exposed to the beam of 
electrons a t  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 n-ith gold did not show any change after 
having been subjected to the same treatment. 
The r e~u l t s  indicate that gold covered speci- 
niei?\ should not be subjected to prolonged 
espo;iire to an electron beam of high in- 
ten.; i t !-. 

Hypersensitivity to Egg White in the Rat.” 

Injection of egg white into previously 
sensitized rats elicits symptoms which have 
been taken as proof of an anaphylactic reac- 
tion.**? Among these symptoms are hyper- 
emia, cyanosis and edema. One author’ men- 
tioned that egg white has no primary toxicity. 
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On the other hand it has been reported:’ 
that egg white administered parenterally 
is toxic and that sensitized and unxnsitized 
rats reacted with almost identical symptoms. 
-4mcng the symptoms there is a marked 
edema of the face, tongue, clitoris and paws 
preceded by h j -~e remia .~  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 
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