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penic purpura and anaphylactic, tryptic or 
peptonic shocks. 

The results presented in this paper show an- 
other possible means for producing ana- 
phylactoid shock, i e . ,  by injecting intraven- 
ously a large mount  of an active anti-platelet 
serum. The similarity of various signs de- 
scribed in purpura with some verified in al- 

lergic or anaphylactic phenomena is empha- 
sized. 

Summary. Intravenous injection of large 
amounts of active anti-platelet serum produces 
in dogs, rabbits, guinea pigs and rats a picture 
of severe shock quite similar to anaphylactic 
shock. Relationship between purpura and 
anaphylactic phenomena is emphasized. 
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California. 

The infection of susceptible host cells by 
bacterial viruses may lead ta several interest- 
ing events affecting primarily the host. A num- 
ber of investigators have reported an inter- 
fering effect on the growth of unrelated 
viruses13 while others have shown that in- 
fected cells no longer divide2** or were in- 
capable of adaptative enzyme prod~ct ion.~ 
In the course of our investigations on the ef- 
fect of sodium chloride on phage formation by 
staphylococci at elevated temperatures," it was 
observd that the bacterium-phage complex 
was much more thermolabile than either the 
bacterium or phage alone. The present paper 
is a brief account of these observations. 

The K race of phage active upon Staphyl- 
o c o c ~  aureus (K strain) was employed 
throughout these experiments. Quantitative 
determinations of [phage] were performed by 
GratiaV method and viable cell counts were 
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made by plating appropriate dilutions in tryp- 
tow agar and counting the calonies develop- 
ing after 24 hours incubation at  36°C. Stock 
bacterial cultures were prepared by harvesting 
the growth from tryptose agar cultures in 
Roux flasks after incubation at  36°C for 
18-24 hours. The suspensions were chilled for 
one hour in an ice-water b a d  and Were used 
to make mixtures in tryptose phosphate broth 
containing I x 10s organisms/ml. To aliquots 
of these preparations phage was added in 
concentrations varying from 5 X 1 6  to 2 X 
loR plaque units/ml; aliquots without added 
phage were maintained as controls. Samples 
were removed at  once from 'the experimental 
mixtures and controls for determination of 
the viable cell counts. 

As soon as samples had been taken, the 
tubes were immersed in the ice-water bath 
for an additional hour. A.t this time aliquots 
were removed for plaque determinations and 
viable cell counts. The latter were assumed 
to be a measure of the uninfected bacteria 
since infected cells cannot reproduce and form 
colonies. The plaque counlts were considered 
to indicate the number of infected cells for it 
is known that phage uptake by bacteria is 
rapid even at 5°C and that little phage re- 
mains unattached to cells after sorption has 
proceeded for one hour? 

SKrueger, A. P., Srribner, E J., and Brown. 
B. B., J .  Gen. Physiol., 1946, 30, 25. 



2 14 THERMOLABILITY BACTERIUM-PHAGE CONPLEX 

With the maximum number of cells infected 
by phage, the mixtures were next placed in a 
constant temperature bath and were held at  
47.5"C for 40 minutes. In order to ascer- 
tain the effect of exposure to heat upon in- 
fected and uninfected bacteria, the plaque 
counts and viable cell counts were repeated. 

Table I presents the data from two experi- 
ments of the sort just described. The bac- 
terial controls exhibit no significant reduction 
in number of viable cells during the 40 minute 
period of exposure to 47.5"C, nor is there 
any measurable drop in the phage control. On 
the other hand, plaque counts in the experi- 
mental mixtures are reduced to 17% and 14% 
of the initial titres. The numbers of viable, 
uninfected cells in the experimental mixtures 
remain practically constant confirming the 
data secured from the bacterial controls. 

Three other experiments besides the 2 in- 
cluded in Table I were performed with es- 
sentially identical results. The average value 
for thermal destruction of phage adsorbed to 
bacteria for the set of 5 experiments is S O P .  

h'ormally, phage-infected cells are detecta- 

very moderate heat treatment somehow inac- 
tivates the phage so that plaques are no longer 

phage alone are not affected by the experi- 
mental conditions employed. We have con- 4 2  

i2 might be due to the aggregation of the in- 
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0 sidered the possibility that the results secured 

fected cells during the period of heating but 
no evidence of this mechanism was observable 
on direct microscopic examination. Further- 
more, the effect of phage upon living suscepti- 
ble cells is to increase the zeta potentialQ and 
thus to decrease the likelihood of agglutina- 
,tion. 

Summary. Staphylococcal phage and the 
susceptible strain of Staphylococcus aureus 
are not destroyed during a 40 minute period 
of exposure to 47.5"C. However, when the 
phage is attached to bacterial cells the plaque 
count drops to approximately 20 percent of 
the initial value under like conditions. 
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