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stage against the physiological races mentioned above, 
the results were most satisfactory (see table}. The 
system of recording the reaction is that adopted by 
Stackman and Levine•. 

This is a most st riking result, since the reaction of 
its two parents under the same conditions, both in the 
greenhouse as seedlings and as adult plants in the 
field rust nursery, is definitely towards the susceptible 
scale. 

No~e. The formula of B,S 8 is suggested here as a 
substitute for the existing system applied especially 
by the American geneticists, who would give the 
family the formula B C ,F 8 , I suggest that F should 
only be restricted to families resulting from pure 
s~lfing as originally used by Mendel, and used ever 
smce. S for selfing can be used in such cases where 
selfing started after an initial backcross, as in the 
case reported here. B is substituted for BC for back­
cross, since it seems much simpler. I am putting this 
suggestion before those concerned. 
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Royal Agricultural Society, 
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In vitro Inhibition of Bacterium tularense 
by Methylene Blue 

IT has been found that very low concentrations 
(0·5 _µgm./ml.) of methylene blue inhibit the growth 
in vitro of Bact. tularense. This inhibition is of the 
same order of magnitude as that caused by the most 
J?Ote!lt antibiotics'. The dye had, however, n o effect 
in vivo ; doses of O ·5 gm. each, applied intra.periton­
eally for three successive days, did not protect mice 
infected even with low doses (1-10 LD10 ) of the 
bacterium .. 

For the in vitro experiments, the organism was 
grown on a glucose-cysteine-blood-agar medium ; 
the slopes were inoculated with a standard loop-full 
of a thick bacterial suspension. Three highly virulent 
strains and three of low virulence were used ; the 
latter were derived from the former by means 
described in another communication2• 

As a rule, basic dyes of the methylene blue type 
are. much more active against Gram-positive than 
against ~ram-negative bacteria3 • Thus Diplococcus 
pneumoniw Type I is inhibited by 5 µgm./rnl., 
Staphylococcus aureus and Streptococcus pyogenes by 
10 µgm., and Streptococcus fwcaliB by 20 µgm. of the 
dye, whereas Shigella dysenterire requires a dose of 
200 µgm./rnl. 4 • 

Although the position of Bact. tularense in the 
system of bacteria is not clear, some authors•·• classify 
the organism with the Pasteurella or Brucella group. 
A number of representatives of these two groups 
were, therefore, tested for their response to methylene 
blue with the same technique as Bact. tularense. Two 
strains of Brucella melitensiB, Brucella abortus, and 
Brucella suis were completely inhibited by 5 µgm./ml. 
of the dye. On the other hand, two strains of 
Pasteurella pestis required 1,000 µgm./rnl. of methyl­
ene blue for complete inhibition, and Pasteurella 
pseudotuberculosiB and Pasteurella septica grew even 
at this concentration of the dye, though rather 
poorly. 

Recent investigations have led to the view that 
!ow conce~trations of methylene blue specifically 
interfere with metabolic reactions other than oxida­
tion or fermentation processes7

• If this theory be 
correct, it is likely that biochemically Bact. tularense 
resembles the Brucella group of bacteria. 
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Two Types of Inhibition of the Hydrogen­
Oxygen Reaction by Hydrocarbons 

THE inhibiting effect of hydrocarbons on the 
hydrogen - oxygen reaction was discovered during the 
course of a war-time study, described elsewhere1, of 
the _pr?blem of e?'haust flames from aero-engines. 
Prehmmary experiments at that time showed that 
this inhibiting effect was obtained with a range of 
h~drocarbons from pentane to octane, as well as 
with the lower alcohols. 

Recently, this inhibition has been studied in more 
detail by examining the effect of the simpler hydro­
ca:rbons OJ?- the second limit of hydrogen - oxygen 
mixtures m clean and potassium chloride-coated 
'Pyrex' vessels. With propane, as with the higher 
hydrocarbons studied earlier, an almost linear rela­
tion between explosion pressure and inhibitor con­
centration is obtained, so that the effectiveness of 
the inhibitor may be conveniently defined by i 112 

(the concentration required to reduce the limit by 
50 per cent). A study of the effect of mixture com­
position, vessel diameter and vessel surface, shows 
t~at, to a first approximation, i 112 is directly propor­
t10nal to the oxygen concentration, independent of 
the hydrogen concentration, independent of the 
diameter of the vessel, and is not substantially 
affected by change from a clean 'Pyrex' to a pot­
assium chloride-coated vessel. 

The dependence on oxygen concentration is most 
simply interpreted as a competition between the 
reaction of a centre with oxygen giving propagation 
or branching, and a reaction with propane which 
ultimately leads to termination. Since the only 
centr~s reacting with oxygen in the hydrogen - oxygen 
reaction are hydrogen atoms, the primary inhibition 
reaction appears to be uniquely defined. Addition 
of the reaction, 

H + CsH, ~ C3H 7 + H 2 , 

to the accepted mechl\nism2 for the second limit 
gives the relation : 

c(P0 - P) = k,i/kaY, (1) 

where i, y are the mole fractions of propane and 
oxygen, and c is a constant determined by the third-
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