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the intestinal tract as evidenced by significant 
blood levels. 10,000 u kg per day was suf- 
ficient to produce blood levels a s  high as 0.085 
u/cc of plasma 1 hour after administration. 
5. -4dditional evidence of absorption was ob- 

tained by the finding of high levels of baci- 
tracin in the urine. The highest obtained with 
10,000 u was 0.22 u/cc and with 20,000 u 
1.65 u cc of urine. 
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Attenuation of Vaccinia1 Virus by Interfacial Adsorption." 
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Previous mention has been made of the pos- 
sibility of attenuating the virus of vaccinia by 
interfacial ads0rption.l The data obtained a t  
that time are those given in the present report. 
They illustrate the attenuation of this virus so 
that it will no longer produce the lesions which 
are characteristic of untreated vaccinia when 
injected endermically into rabbits but will 
nevertheless produce an immunity to the ac- 
tion of the untreated virus in these animals. 

The method of attenuation employed was 
the same as that which was used in inducing 
the clotting of non-clotting blood plasmas2 
and in the attenuation of i n ~ u l i n ~ ? ~  and of 
toxins such as ricin,l tetanal toxin,l staphylo- 
coccal t ~ x i n , ~ . ~  and snake ven0m.l It was 
shown there that, while emulsified chloroform 
is on the whole to be preferred over other ad- 
sorbing agents, inert emulsified gases are in 
some instances equally efficient in bringing 
about an  attenuation.6 

The virus+ used in the present experiments 
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was produced in chick embryos and suspended 
in saline. The saline suspension was treated 
by shaking with an equal volume of chloro- 
form for 24 hours and all chloroform subse- 
quently removed by evaporation under re- 
duced pressure at a temperature below 40°C. 
Sewly acquired animals which had not been 
exposed to vaccinia were used and each animal 
was isolated from all others during the period 
of treatment. 

After completing these experiments, the 
writer found that Kelser7-lo had prepared a 
rinderpest vaccine by allowing a saline sus- 
pension of the finely ground tissue from ani- 
mals killed in sthe acute stages of rinderpest 
to stand in the ice ,box for a few $hours in the 
presence of .75% chloroform. Kelser later 
prepared1 a rabic vaccine by the similar treat- 
ment of a 33%% fixed-virus brain-emulsion 
in physiological saline in the presence of 1.0% 
chloroform. 

TJhe writer subsequently found that Kelser's 
method could be applied to vaccinia to at- 
tenuate it sufficiently so that it  will produce 
no lesions when administered endermically. 
Long standing of toxins with chloroform had, 
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011 the other hand, not been found to have any 
appreciable effect in attenuating these sub- 
stances. The effect of Kelser’s treatment 
would seem to be also that of interfacial ad- 
sorption. 

I n  the present experiments each of a series 
of 3 rabbits was given 6 endermical injections 
widely distributed, totalling 1.5 cc in each 
case, of the treated viral suspension. The in- 
jections were repeated at 4 d a y  intervals, 2 
rabbits receiving 3 additional series of injec- 
tions and the third receiving but a second 
series. No symptoms followed the first 2 
series of injections in any animal. In  the case 
of the 2 animals receiving a third and fourth 
series of injections, an area of slight indura- 
tion, about 15 mm in diameter, without 
erythema, developed within 24 hours at  each 
site of injection and lasted about 2 days. 
After a rest period of 7 days following the last 
injection, each animal received 2 injections of 
0.1 cc each of the untreated viral suspension. 
Of the 2 animals which had received the longer 
series of injections of the treated virus, one de- 
veloped areas of edema, 30 x 50 mm and 30 
X 40 mm accompanied by a faint erythema, 
at  the sites of injection of the untreated virus, 
within 24 hours. The smaller of these areas 
disappeared after 4 days and the other after 
7 days. The other animal developed areas of 
slight induration, 18 X 2 0  mm and 15 X 20 
mm accompanied by a faint erythema, at the 
sites of injection of the untreated virus, within 

24 hours. These reactions disappeared within 
3 days after the injections and, like those 
which developed after the third and fourth 
series of injections of the treated virus, may 
have been due to an acquired protein-sensi- 
tivity. 

T,he third rabbit, which had received but 2 
series of injections of the treated virus, de- 
veloped areas of slight induration, 15 X 30 
mm and 30 y\ 40 mm, accompanied by a faint 
erythema, at the cites of injection of the un- 
treated virus, within 24 hours. These reac- 
tions disappeared within 3 days after the in- 
jection of the untreated virus. Xone of these 
animals developed lesions. The average in- 
crease in weight of the 3 rabbits during this 
course of treatment was 55 g. 

A control animal received 2 injections of 
0.1 cc each of the untreated virus and a t  the 
same time received 2 similar injections of the 
treated virus. The treated virus produced no 
symptoms while the untreated virus produced 
its usual symptoms. Ten days later this rabbit 
again received 2 similar injections of the un- 
treated virus, Areas of slight induration and 
faint erythema devehpec! within 36 hours but 
disappeared within 3 days after the injections. 

Summary. Vaccinia can be attenuated by 
interfacial adsorption so that it will no longer 
produce the lesions of this virus when in- 
jected endermically into rabbits but will pro- 
duce an immunity to the action of the un- 
treated virus. 
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A comparison of data obtained by two of 
the authors on a quaternary ammonium com- 
pound with Staphylococcus aureus (No. 2 0 9  

F.D.A.) consistently revealed strikingly dif- 
ferent results. I t  was found that the culture 
used by one author was grown in standard 
F.D.,4. broth while the other author used 

Agricultural Experirnent Station. Difco “disinfectant testing” broth. A study 
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