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Howeve_r,_ in t?e increase of the electron density of 
the bacilli stamed by ,Ziehl-Neelsen's method, other 
factors, s~ch as the stain and the lipid material, should 
be taken mto consideration. 

In short, in the staining procedures of ,Ziehl­
Neelsen's and Fontes' methods, most of the cells of 
BOG contract and their electron density increases 
though_ the electron-dense granules disappear. 
Accordingly, the granules detected in the specimens 
stamed by these methods are different from the 
electron-dense granules, which are considered to 
occur naturally. The carbol of the stains which are 
used is among tho causes of these changes. 
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Br_ieger, Str~ngeways Research Laboratory, Cam­
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Lysis of Vibrio cholerae by Thymol 
CULTURES of Vibrio cholerae are very sensitive to 

thymol. The addition of 50 mgm. of this substance 
to 10 ml. of 4-hr. broth cultures results in rapid 
clearmg due to massive lysis of the organisms. This 
takes about 30-45 min. at 37° C., by which time the 
cult,1_1.ros are sterile. As thymol is soluble in aqueous 
media only to the extent of 1 in 1,500, the effective 
concentration required to lyse V. cholerae may be of 
this order. The rapidity with which this occurs 
simulates the phenomenon of 'induction' observed in 
certain lysogenic bacteria, when they are exposed to 
ultra-violet radiation or X-rays or treated with 
chemical mutagens. However, lysogenic cultures of 
V. cho!erae ~xposed ~o thymol do not reveal any 
appreciable mcrease m free phage particles in the 
lysates. Further, 'indicator' strains which have 
proved useful in the detection of lysogenic strains 
and which appear to bo non-lysogenic themselves are 
lysed equally effectively by thymol. 

Other phenols such as catechol, resorcinol, menthol 
and _carbolic aci~ do not lyse these cultures to a per­
cept1b~e de~re~ m such a short time. Of these, only 
carbolic acid 1s lethal to V. cholerae. It is possible 
that thymol, by virtue of its low toxicity and marked 
vibriolytic activity, may be useful in clinical and 
laboratory studies on cholera. 

Central Drug Research Institute, 
Lucknow. March 1. 
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Fornes lignosus, a Pyrimidine-deficient 
Fungus 

THE growth requirements of a number of bro"\\-'11-
root and white-root disease fungi have already been 
studied. lt is generally recognized that the majority 
of the Hymenomycetes are partially or totally 
deficient in thiamine (aneurin, vitamin B 1 )1. 

::lo far as can be ascertained from the literature 
available, one of the most important root disease 

~able 1. pH AND j\lYCELIUM (DRY WEJGHT IN MGM.) OF Fomes 
hynosus ON KNOP-GLUCOSE MEDIUM WITH AND WITHOUT ASPARAGINE, 
THIAMINE, THIAZOLE AND PYRIMIDINE AFTER 28 DAYS AT 27° C. 

pH of culture Mycelium 
medium per flask 

Culture medium At be- At (dry weight 
ginning end inmgm.) 

Knop + 10 gm./1. glucose 5·0 4·8 1·5 
Knop + 10 gm./!. glucose 

+ 1 gm./1. asparagine 5·0 4·8 2·0 
Knop + 10 gm./!. glucose 

+ 0 ·5 mgm./1. thiamine 5·0 4·8 l ·3 
Knop + 10 gm./1. glucose 

+ O ·5 mgm./1. thiazole 5·0 4·8 2·0 
Knop + 10 gm./1. glucose 

+ 1 gm./!. asparagine 
+ 0 ·5 mgm./1. thiamine 4·9 4·2 331 ·5 

Knop + 10 gm./1. glucose 
+ 1 gm./1. asparagine 
+ 0·5 mgm./1. pyrimidine 4·9 4·2 326·0 

Knop + 10 gm./1. glucose 
+ l gm./1. asparagine 
+ 0 ·5 rngm./1. thiazole 5·0 4·8 2·0 

Knop + 10 gm./!. glucose 
+ 1 gm./1. asparagine 
+ 0·5 mgm./1. thiazole 
+ O ·5 rngm./1. pyrimidine 5·0 4·2 323·8 

Knop + 10 grn./1. glucose 
+ 1 gm./!. malt extract 4·9 4·1 251·2 

Knop + 10 gm./!. glucose 
+ 1 gm./1. yeast extract 4·9 8·3 334·8 

fungi, especially of tropical plants, Fames lignosus 
(Klot.) Heim ex. Pat., has not so far been investigated 
in this respect•. Attempts to grow Fames lignosus 
on artificial media, as those of Czapek, Fries, Richard 
and Knop3 , have been unsuccessful. However, as 
soon as organic materials such as malt extract, yeast 
extract or decoctions of fresh rubber wood or of 
rubber leaves were added, luxuriant growth of the 
fungus occurred, and, in the culture flasks, the well­
known rhizomorphs were formed. 

The experiments were carried out in 500-ml. 'Jena' 
Erlenmeyer flasks. Each series consisted of ten 
flasks, and each flask contained 100 ml. of the liquid 
culture medium. All experiments were replicated 
three times. The chemicals used were of the "pro 
analysis" grade (Merck) or the special "Biochemicals" 
of Hoffmann-La-Roche. 

To obtain a uniform inoculwn for these experi­
ments the fungus was grown in advance for 42 days 
on pieces of fresh rubber wood, and a mycelium 
suspension was prepared by adding 100 ml. of sterile 
distilled water and vigorously shaking the culture 
flasks. Preculturing the fungus on small pieces of 
wood was advantageous compared with preculturing 
on a rice or liquid medium. The Erlenmeyer flasks 
were inoculated by the wet method, each flask 
with 0·5 ml. of the mycelium suspension, and the 
cultures were incubated at 27° C. Knop solution 
containing 10 gm./1. of vitamin-free glucose was 
used as basic medium for these experiments. 
The results of the experiments are presented in 
Table 1. 

Fames lignosus is a fungus which is unable to 
synthesize the whole thiamine (thiamine hydro­
chloride, C12H 170N 4SCl.HCl) molecule. It can 
synthesize only one part, thiazole (4-methyl-5-
((3-oxyethyl)-thiazole, C6H 90NS); the other part, 
pyrimidine (2-methyl-4-amino-5-aminomethyl-pyrim­
idine-dihyd.rochloride, C6H 10N 4 .2HC1), must be sup­
plied from other sources. 

A further interesting fact brought out in these 
experiments is that the pure Knop solution with 
10 gm./1. glucose and thiamine or pyrimidine is not 
sufficient for satisfactory growth and that in addition 
asparagine had to be added. How far asparagine can 
be replaced by other organic nitrogen sources and 
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