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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. 

* These in\-cstig:itions ivrw :iidctl by :i gr:riit 
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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 

:; J’nrkcr, .J. T.: ;ind I’nrkcr, F., Jr., J .  X e d .  Rcs., 

4 Solye, I-I., Xc:,idocrinology, 1937, 21, 169. 
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contact, this reaction offered an opportunity 
to approach it experimentally. The purpose 
of the present investigation is mainly to 
standardize the conditions under which this 
reaction will be further studied. 
Experintental. In  a preliminary experi- 

ment 12 male, hooded rats weighing 150-200 g 
were injected intraperitoneally with a dose 
of 3 cc of fresh egg white. The animals 
were examined 30 minutes, 2, 4 and 23 hours 
after the injection in order to determine when 
the reaction reaches its maximum. The only 
symptoms observed consisted of edema of 
the face, tongue and paws which was pre- 
ceded by hyperemia noticeable mainly on 
the nose, ears and paws. The intensity of 
the edema, read separately for the face and 
paws, was recorded according to a scale from 
0 to 3:0, no reaction: 1, slight but definite 
reaction; 2.  moderate to marked reaction 
and 3, very marked reaction. The results 
were as follows: after 30’, incidence 15%, 
severity 1 2 % :  after 2 hours, incidence 100%. 
severity 84% ; after 4 hours, incidence loo%, 
severity 70?,: after 23 hours no more edema 
was visible. We therefore decided. in any 
further experiments, to examine the animals 
2 hours after an intraperitoneal injection of 
egg white. 

When the egg white is injected intravenous- 
ly the symptoms appear more rapidly. With- 
in a few minutes following injection there is 
hyperemia, followed by edema, which is maxi- 
mum after 10 to 30 minutes. In some ani- 
mals we noticed a cyanosis of the extremi- 
ties, especially of the paws; in these cases 
there was no subsequent edema and the ani- 
mals seemed otherwise normal. 

I t  must be pointed out that this reaction 
does not apply to all proteins, because the 
injection of large doses of horse serum was 
without effect. 

Having established that the rat is hyper- 
sensitive to egg white we devised another 
experiment in order to see whether any re- 
lationship existed between the dose of egg 
white injected and the incidence and intensi- 
ty of the symptoms. Male albino rats weigh- 
ing 60-80 g were divided into 6 groups of a t  
least 10 animals each. Each group received 

‘r-u:r,b: r. 
l*Xcc.t of Dose of Egg White 011 Incidcllcc a11d 

Intensity of tlic Edema. 

noses so. of c/o % 
i 11 ce 

1.00 9 89 01 
(1.50 10 100 62 
0.25 1 0  90 4.3 
0.31 10 70 40 
0.13 40 3 7 33 
0.30 10 2 3 9 

intraperitoneally one injection of 1 cc. 0.5 CC: 

0.25 cc, 0.15 cc and 0.10 cc of fresh egg white 
respectively. The animals were exanlined 
after 2 hours: the results are summarized in 
Table I. 

There is. evidently, a direct relationship 
between the dose and the response, which is 
more definite in regard to the incidence than 
to the intensity. The dose which gives ap- 
proximately 507. of response is 0.15 cc. 

I n  order to determine the variability oi 
the response in the same animal and to see 
whether there is acquired tolerance, the ani- 
mals of the latter experiment were injected. 
during 9 consecutive days, with the same 
initial dose of egg white. The responses were 
read 2 hours later. Since all the animals be- 
haved similarly, we list in Table I1 only the 
observations on the first 4 animals of the 
groups receiving 1 cc, 0.5 cc and 0.10 cc of 
egg white. 

From the results summarized in Table I1 
it can be seen that: (1) the came intensit? 
of ed5ema is not necessarily present a t  the 
same time on the face and the paws or vice- 
versa: one animal may have a reaction of 3 
on the face and no edema on the paws. There 
is no predilection for one area rather than 
for another. (2)  The sensitivity of the ani- 
mals varies from day to day. (3)  On con- 
tinuous treatment the sensitivity does not 
necessarily disappear. 

.Among the other variables,, the composi- 
tion of egg white should be taken into con- 
sideration. To eliminate this factor, we ly- 
ophylized a large quantity of egg white us- 
ing it as a uniform stock for all these es- 
perimen ts. 

I t  is known that age and sex have an in- 
fluence on certain biological reactions. To in- 

: i 11 i inn Is i nc idenc e in tciisi t?- 
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yestigate this possibility we performed the 
following experiment. White rats were di- 
vided into 4 groups of 8 animals: Group I, 
male rats weighing 40-50 8: Group TI. male 
rats weighing 70-80 g: Group 111. male rats 
weighing 120-140 g and Group 11-. female 
rats weighing 120-140 g. All the animals re- 
ceived one intraperitoneal injection of 0.1 5 
cc of egg white on the lst ,  4th and 6th day. 
The results are summarized in Table TIT. 

-\ge evidently does not influence markedly 
the sensitivity of the animals: as far 3.; ses 
differences are concerned it seems that the 
females are somewhat less sensitive although 
experiments with larger groups of animals 
would be necessary to provide definite proof 
of this point. 

During the course of the present inl-estiga- 
tion we noticed that a few animals presented 
disturbances in the vestibular equilibria1 ap- 
paratus resembling those seen in the 

lGni6re’s syndrome. Since they appear only 
after injection of egg white, ‘the possibility 
of spontaneous otitis media can be eliminated. 

Discussion. Judged by the present experi- 
ments, the egg-white reaction shows the fol- 
lowing characteristics: ( 1 ) it occurs naturd- 
ly ,in rats, ( 2 )  i t  is elicited a t  the first 
parenteral injection, (3)  there is a direct re- 
lationship between dose and incidence or 
severity of the reaction, (4 )  the symptoms 
are always mild and restricted, to certain 
areas: no case of severe reaction or fatal 
shock has been observed, ( 5 )  various areas 
are not necessarily affected to the same de- 
gree, (6)  on continuous treatment the 
sensitivity of the animals varies from dmay 
to day: there is no permanent immunity. 

I t  now remains to be determined whether 
these symptoms should merely be considered 
as part of a simple toxic reaction or classified 
among the phenomena of hypersensitiveness. 
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FIG. 1. 
Normal control rat. 

2’IG. 3. 
I,cft, paw of normal control rat. Right, edema 

of the p:iw after injection of egg white. 

from day to day. 
The reaction has some similarity with the 

local anaphylaxis and the symptoms elicited 
by the local injection or release of histamine. 
Against the anaphylactic theory is the fact 
that there is no need for a previous sensitiza- 
tion of the animals, and therefore no ex- 
planation can be b a d  on an antigen-anti- 
body mechanism. I t  seems to the authors 
that, tentatively, the egg-white reaction can 
be classified as an anaphylactoid phenomenon 
which is defined as a group of reactions re- 
sembling in their symptomatology those of 
true anaphylaxis but which cannot be re- 
ferred to a specific an,tigen-antibody mecha- 
nism.5 The inhibition of the egg-white re- 
action by antihistaminic substances gives some 
support to this. interpretation.6 

-4lthough anaphylaxis is very difficult to 

can readily be obtained in a high percentage 

F I G .  2. 
Xote cdcma of tongue, 

now ltnd face. The two upper incisors a re  not 

tongue is not as defined as in the control. 

Egg-white treated rat. 

visible because Of edema and also the medial line of elicit in the rat, the reaction to egg white 

of the animals. It can be assumed there- 
fore that different mechanisms are involved. 

One author has already attributed the 
symptoms following parenteral injection of 
egg white to the toxicity of the substance.3 The SPPtoms obtained with egg white 
Such a possibility is suggested by the rela- 

-Against such an interpretation are the facts 
that even with high doses of egg white the 
symptums are always mild and that the in- 
cidence and the severity of the reaction vary 

tionship existing between do% and response. 5 Zinsser, H., Enders, J. F., and Fothergill, L. D., 
Immunity.  Pri?lciples aiLd Application in Medici,le 
and public Health, The Macmillan Co., New York, 
1941. 

GLeger, J., and Masson, G-, in press. 
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are siniilar to those described for angioneu- 
rotic edema in man: edema of the face. lips. 
buccal cavity associated with vestihular crisi.- 
or other neurologir manifestations. Another 
similarity is the abrupt appearance of the 
symrtonis and theii sudden disappearance. 

In  the rat a single intravenous 
or intraperitoneal injection of egg white 
elicits a reaction characterized by hyperemia. 
iollowed by edema of the face, tongue and 
paws. -4lthough only these regions respond. 

Summary. 

they are not necessarily affected to an equal 
estent. Continued injections of the same 
(lose produce variable reactions in the same 
animals but there is no acquired tolerance. 
Age does not play a great influence, but 
feniales seem less sensitive than males. 

The :iutliors wish to express their sincere appre- 
ciation to Ilr. M. Rochn. e Silva for suggesting the 
subjcct of this investigation and for his helpful 
:I d v i c e. 
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Cholinestei-ase Content of Erythrocytes in Normal and Pathological States. 
I .  Content in hTormal Humans." 

Several in\-estigators have recentlj- re- 
cently reported changes in plasma. o r  whole 
blood cholinesterase con tent in anemias and 
leukemia. \'slues reported were expressed 
in terms oi cholinesterase activity per volume 
of sample. Sabinel has calculated the 
cholinesterase content per cc of red cells but 
was unable to secure accurate values bj- di- 
rect meam-ement. 

The red cells contain only specific 
cholinesterase and none of the nonspecific 
type found in plasma or serum. I t  is un- 
likely, therefore, that the cholinesterase in 
the red cells is derived from the circulating 
plasma? but. more probably: their esterase 
content is produced by the tissues from which 
they are derived or with which they are close- 
ly associated. Any change of esterase con- 
tent per cell may be important, therefore, 
in reflecting the activity of the reticulo- 
endothelial elements of bone-marrow. 'The 
prodiiction of the esterase by the red cell 
itself cannot a t  this time be excluded. 

* Aided by a grant f rom the ~Villinms-~Tntcl.nian 

1 Sabine, J. C., J. Cliii .  Iiicest., 1940, 10, 833. 
Fuiid of Rwwrcli Coq)o~': i  tion. 

Preliminary to some observations of the 
red cell content in various pathological states, 
we have determined the cholinesterase con- 
tent per million cells in 18 norma1 human 
subjects, We have been able to secure ac- 
curate values by using volumes of washed, 
resuspended red cells calculated to contain 
the same number of cells as determined by 
cell count. The  cells were lysed with 10% 
KaC1 a t  2°C. The  measurements were then 
conducted at 37.5" by a modification of 
the method of Ammon2 in which the bicar- 
bonate-Ringers solution and the acetyl- 
choline chloride solution were both placed in 
the large space and the blood sample in the 
side cup of the Warburg vessels. Values of 
cholinesterase activity thus secured are ex- 
pressed as cmm of C 0 2  produced per hour 
per million red cells. Esterase activity so 
expressed was not proportional to cell count 
or total blood hemoglobin. Values for dif- 
ferent subjects varied from 3.94 X 1W cmrn 
to 7.45 X cmrn with a mean value for 
normals of 6.16 X 1W cmm. 

2 Ammon, R., Arch. ges. Physiol., 1934, 233, 486. 


