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poliomyelitis serums were tested. Of these; 56 
showed no neutralization whatsoever. Only 
2 gave slight but definite protection. With 
50 LD30 of virus, the 50% end-point with 
these serums did not exceed 10-I. In several 
experiments complete protection was never ob- 
tained with 50 LD50 of virus, but in two ex- 
periments complete protection against 2 5  
LDSO was provided by a 1:s dilution of the 
serums. Of interest is the fact that the serum 
of one patient was obtained 13 years after 
the clinical disease, whereas the other was 
drawn 3 weeks after the onset of paralysis. 

Similar tests were carried out using potent 
hyperimmune monkey serums* against the 
Lansing, Kotter (Brunhilde group) and 
Brockman strains of human poliomyelitis vir- 
us. Xone of these serums protected against the 

* These mtiseruins were obtained through the 
eourtcsy of Dr. I. 3-f. Jiorgan and Dx, J .  2’. 
Kesscl. 

Schultz variant. Experiments in which 10, 2 5 ,  
and 50 LD50 of virus were used, together with 
a 1 : 5 serum dilution, showed no significant dif- 
ference between the hyperimmune and pooled 
normal monkey serums. On the other hand, 
the “variant” immune guinea pig serum com- 
pletely protected against SO LDG0 of MM 
virus.+ 

Szsertmary. The egg-adapted variant origin- 
ally obtained by Enright and Schultz has not 
proved to be of value as a means of measur- 
ing antibody response in serums from hyper- 
immune monkeys and convalescent human 
poliomyelitis cases. The results support the 
conclusions of Schultz, and of Powell arid 
Jmieson that the egg-adapted variant is sero- 
logically related to the MM-SK group of 
murhe encephalomyelitis viruses, rather than 
to human and monkey-adapted strains. 
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t Obtained from Dr. C. A. Erans. 
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17086. Electron Microscopy of Tissue Cultures Infected with the Virus of 
Eastern Equine Encephalomyelitis.” 

F. B. BANG AND G. 0. GEY. (With the technical assistance of Warren A. Hovis, Jr.) 
From the Departments of Xedicim r o d  Surgery, The Johns H o p l h ~  Uniaarsity Medical 

school, Baltimore, Ma.  

During the past 2 years’.we have been 
studying the growth of.sRvera1 viruses in tissue 
culture with particular emphasis ori’the use of 
the electron microscope. The cellular destruc- 
tion and overwhelming growth of the virus of 

Our technic is essentially that of Porter3 
except that cells are usually fixed for only ten 
minutes with osmic acid vapor.4 

Chick embryo tissue ,was cultured for 6 
. .  .. . 

v v  

eastern equine ‘encephalomyelitis are here re- 
ported. Equine Encephaloomye.tis. TABLE I. in Tissue Gulture. 

Titraltiou on 10-day Embryos of Fluid Removed 
Successful electron microscopy of virus in- from Tissue Culturea. 

fected cells has been limited to studies on Titer of e i r u r ~  in 
“virus induced” and has not bean 
applied to small rapidly multiplying virpes. 

* Supported in part. by. grants-in-aid from the 
Sational Institutes of Health, TJ. S: Public. Health 
Service. 

1 Claude, A., Porter, I(. R., and Pickels, E. 
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FIG. 1. Preparation of cell destroyed by Eastern equine enecplidomyelitis virus. X 15,734. Fixed 
at 37°C: witti 2% osinic acid vapor for 10 minutes. 

days with one transfer in roller tubes5 in a 
completely homologous medium composed of 
chicken plasma and serum and chick embryo 
extract. Pieces of this tissue were then ex- 
posed to a 1P2 dilution of the virus. A saline 
extract of embryos infected with the fourth 
embryo passage of a standard guinea pig pas- 
sage of eastern equine encephalomyelitis was 
used as source of virus. This tissue explant 
was then placed in a special chamber. This 
was formed by drilling the center out of a 
metal plate and sandwiching it between 2 
hrmvar coat3ed glass slides. The medium 
consisted of 20% chicken serum. Within the 
next 24 hours of incubation at  a temperature 
of 37OC, the cells had grown out poorly and 
were already beginning to be destroyed. The 

3 Gey, G. O., A m .  J .  Cancer, 1933, 17, 752. 
BSliarp, D. G., Taglor, A. R., Beard, n., and 

-- - __ - _ - ~  -__ -- 

Beard, J. W., Arch. Puth., 1943, 36, 167. 

cells were fixed by exposure to osmic acid 
vapor 2nd were either examined directly or 
were first coated with chromium to sharpen 
the image. The fluid taken from the tissue 
culture chamber taken just before mmic acid 
fixation of the preparation shows a high titer 
of infectivity for the chick embryo. (Table I). 
The titers obtained indicate that consider- 
able multiplication of the virus has taken 
place. This is indicated by the following 
figures. An inrxulum of chick embryo ex- 
tract would at  the most titer 1 0 3 s 5  
This inoculum was used in our experimenas 
at a loJ. dilution which was further diluted 
at  least lo-'. The virus, however, was re- 
covered regularly from the tissue culture pat 
10" which would be at least 1 0 0  times as 
much virus as was added. 

Several things are notable about these 
pictures: (a) Many particles of uniform 



so EYE TRANSPLANTATION 

FIG. 3. (bottom). Brca near n cell. Virus has 
been scattered over fornira c sc'rcc~i. Dividing 
foru1s seen tbroughout. 

size similar to those described in pur5ed 
preparations6 are associated with destroyed 
cells and have spilled out into the surround- 
ing areas. The extensive cellular destruc- 
tion is similar to that produced by infection 
of the embryo.' Such particles have not 
been seen in similar preparations of cells 
infected with the viruses of Newcastle dis- 
ease of chickens, influenza, or mumps. (b) 
Examination of the pictures shows numerous 
pairs of particles with occasional chains 
and small clumps. The general appearance 
is much like that of a smear of ordinary 
diplococci. Further, it is relatively easy 
both in the shadowed and unshadowed pic- 
tures to trace a series of stages in the di- 
vision of the pairs which suggests that 
multiplication may take place by simple 
binary fission. (c) These results make it 
probable that some viruses may be studied 
by electron microscopy of tissue culture 
preparations without pr.evious purification 
from tissue extracts. 

~ - -- 
?Bang, F. B., 7. Bxp. Men., 1943, 77, 337. FIG. 2. (top). Cl~roniiuni sliadowcd p r e p  ration 

of tlie saine slide. Indiridual particles ma? be -____-- - 
seen breaking off cell at  bottom. Received April 26, 1949. P.S.E.R.M., 1949: 71. x 109300. 

17087 P. Reimplantation of Eyes in Fishes (Bafhygobiw soporator) with 
Recovery of Vision." 

The early demonstration by Matthey,l 
that the grafted adult urodele eye is capa- 
ble of recovering visual function has since 
been extensively confirmed.2 With regard 
to fishes and the anuran amphibians, on the 

* The experiments were coiidueted at the Lcrner 
Marine Labora.t,ory of the American Muuculn o f  
Natural History, at Biniini, British West Indies. 
Tlicy were aided by a grant front tlie Dr. Wallace 
C. and Clara -4. .\bbott Mcniorial Fund of the 
University of Chicago. 

1 Matthey, R., Con1pt. rtjld. SOC. Bid.,  19%: 
94, 4. 

-- ____^- -- - - _ _ -  

other hand, repeated failure of numerous 
attempts by various investigators to ob- 
tain visual recovery after eye transplanta- 
tion, even in young tadpole stages, has 
given rise to the impression that the optic 
nerve of the grafted eye in these forms 
lacks the po&r for functional regenera- 
tion.2 

Recently, however, the writer was able 
to show that good visual recovery can be 

2 Stone, L. S., T m n a  N. P. Acnd. Sci., 1941, 
- - - - _ _ L  

3, 208. 


