
43 4 SIZE OF COXSACKIE VIRUS 

Comment. I t  appears from the experiments 
reported that by means of microwave irradia- 
tions a focal lesion can be produced in the 
cerebral cortex of the rabbit without incising 
the scalp or opening the skull. The only in- 
jury to the scalp was a crusting lesion without 
bleb formation. 

A possible explanation of the extremely 
small size of the lesion is that the plastic pro- 
tector in contact with a small area of the 
scalp has dielectric properties which allow 
much more efficient entrance of the radiation 
into tissue in the area in contact, than is 
possibk from air to tissue. 

The histological lesions produced by this 
type of irradiation into the cerebral cortex 
are similar to those described in detail by 
Silver and Walker4 in experiments of thermo- 
coagulation of the cerebral cortex by- the 
dirlect application of a heated piece of metal, 
except that microwave destruction apparently 
penetrates more deeply within the tissue. 

Since microwave diathjermy heating is 
dielsectrilc hteating, it is presum.ed to be non- 
ionizing and any toxic effects would be those 
of excessive heating. In fact, no significant 
hematopoisetic effects were observed in the 
work of Lidinan and Cohen,” F a l W  and 
Dailyi upon exposure to intensities of radia- 
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tion likely to be experienced in practical radar 
work. I t  should be noted, however, that Imig, 
Thornson, and Hiness indicate that testicular 
degeneration may occur frolm microwave heat- 
ing at a lower temperature than. flrom irrfra-red 
heating, and Richardson, Duane, and Hinag  
showed that upon intentional overdosage, 
lenticular opacities appeared at  about 50°C. 

Further work is now in progress using a 
special butyl rubber impr’egnatd with a ti- 
tanium compound which alllows an intermedi- 
ate dielectric constant withlout excessive ab- 
sorption of the radiatlicm by the rubber. With 
this technic it is hoped to allow penetration in 
an area of any shape and, because of the 
greater efficiency of transfer into the tissue, 
in a larger area. A moldification olf this tech 
nic may eventually allow the easy destruction 
of c’ortical tissue without any surgical pro- 
cedure both in experimental neurology and 
in therapeutics. 

Summary. -4 technic is diescribed of pro- 
ducing focal lesions in the cerebral cortex of 
rabbits by microwave irradiation wifihout iln- 
cising the scalp or skull. The resulits on two 
animals are reported and future possibilities 
of this work are dkxssed. 

7 D-ilp, L. E., U .  8. Naval Med. Bull., 1943, 

8 Imig, C. J., Thornson, J. D., and Hines, H. M., 

9 Richardson, A. W., Duane, T. D., and Hines, 

41, 1052. 

PROC. S O C .  E X P .  BIOL. ,4ND MED., 1948, 69, 383. 

H. M., J. S m r o y a - t h .  Exp.  Neur., 1947, 10, 311. 

Received October 18, 1949. P.S.E.B.M., 1949, 72. 

Ultrafiltration and Ultracentrifugation Studies of Coxsackie Virus. (17459) 

JAMES J. QUIGLEY (Introduced by Gilbert Dalldorf) 
From the Division of Laboratories and &search, New York State Department of Health, Albamy. 

The physical properties of the Goxsackie. 
group of viruses1-* have been under investiga- 
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of the observations based on filtration through 
gradocol membranes prepared according to 
Elford’s technic anld on sedimentation in the 
ultracentrifuge. The methods of Bamr and 
Hughes5 were used in the filtration experi- 
ments, the membranes being sterilized by 
ultraviolet light. The ultracentrifuge is od 
the Beams-Pickels type with a rotor Of 6-in& 
diameltter. The original strain, T.T., of Cox- 
sackie virus, serologic type 1,4 was employed 
in the present work. The legs of infected im- 
mature miue and hamsters and the brains of 
immature mice have served as sources of the 
virus. Thle titer of virus in the extremities is 
markledly jhighler than that in the central ner- 
vous system.5 For comparison, similar studies 
were madie with brain swspensions of mice 
inlfected with MM virus. 

Size af Caxsnckie Virus. Ten-percent sus- 
pensions of the begs of ismature hamsters in- 
fected with Coxsackie virus and 10% suspen- 
sions [of MM-infected-mouse brains were pre- 
p a r d  in 0.85% sallt solution containing 10% 
infusion broth at  pH 7.4. After clarification 
by centrifugabion in a Sorvall angle centrifuge 
at 8,000 r.n.m. (about 60001 g) for 30 miin- 
utes and filtratilon through a Seitz E-K pad, 
the suspensions were ulltrafiltered on 39 mp, 
33 mp, and 18 mp gradolcol membranes. The 
Coxsackie virus suspension, initially haxing 
an infectivity titer of approlximately 1 W, 
passed all 3 mlembranes. Similar results were 
secured with other Coxsackie virus suspenlsions 
prepared from mouse skeletal tissues and 
brains. Application of Elford’s correction 
factor would indicate thlat the particle size is 
10 mp or less. 

MM virus suspensions similarly tested 
and treated passed the 39 mp and 33 mp 
membranes and were completely retained 
by the 22  mp and 18 my mem,branes. 
Thle size of the MM virius estimated from 
these results would lie between 11 and 16 mp, 
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whkh agrees with results reported by other 
workers617 and indicates that the mfembranes 
were satisfactory. 

Purification. Suspensions of both viruses 
have been suibjected to ultracentrifugation. 
It bas been reportled! by Melnick, Shaw, and8 
Curnens that the Coxsackie v i I w  could be 
largely precipitated after spinning at 3 1,200 
r.p.m. (about 110,000 g) for one hour. In  our 
experience with Coxsackie and MM viruses, 
much, but not all, of the virus appears in the 
clear brown pellets. Both viruses have also 
been purified by the use of methanol according 
to the method of Pollard? We have used 60% 
methand as a precipitating agent and a f ind 
concentration of 25%. A 0.2 M phosphate 
buffer at  pH 8.0 was used for elution. Satis- 
factory results were obtained with either virus 
present as a suspension of infected mose 
brain. The recovery of Coxsackie virus from 
infected immature mouse legs was less satis- 
factory, perhaps because of the fat presen%t in 
these suslpensions. It is noteworthy that El- 
ford’s10 results inidicate that the virus of New- 
castle disease is not readily recovered with 
20% ethanol at 0°C. 

Summary. The original strain! of Coxsackie 
virus, serologic type 1, has lbeen mieasured us- 
ing Elf~or~d’s ultrafiltration technic. Ultracen- 
trifugation furnished a rough check. The 
virus is very small, the estimated size being 
10 rnp or slightly less. 
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