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3 and 4. The pigments associated with the less polar 
steroids had a faster rate of mobility, though they still 
did not spread into the steroid region. 

Dr. J.M. Tanner and I are now seeking to introduce this 
gel-filtration into our routine technique for separation of 
urinary steroids so as to purify the hydrolysed steroids 
before loading them on paper. Table 1 shows a prelimin
ary result. It must be m entioned that the value before 
purification may be spuriously high due to chromogenic 
materials. 

Table 1 
Specilneu~ 

Before paBsage through 'Sephadex' 
(pigmented) 

After ·sephadex': 
Fraction I ( 4 ml.) 
Fraction II (4 ml.) 
Fraction III ( 4 ml. ) 

Total (Fractions I + II + Ill) 
Total in percentage of pre-purified figure 

17-Oxo-steroids 
(mg) 

0·141 

0 
0·111 
0·012 
0·123 

87·5 

Corticosteroids 
(mg) 

0·238 

0 
0·218 
0·023 
0·241 

101 

The major advantage of 'Sephadex' is that one column 
can be used repeatedly after regenerating it by washing 
with 50 per cent methanol . If the gel can be kept moist 
with solvent, repacking is not necessary for at least a week. 

I wish to thank Dr. J.M. Tanner for his encouragement 
and guidance, Prof. W . Klyne for the supply of refe1·ence 
standards and Mr. W. Fitschen for useful discussions and 
a gift of 'Sephadex G-50'. This work was supported by 
the Medical Research Council through a grant to Dr. 
J. M. Tanner. 
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Phytotoxic Metabolites of Rhizoctonia so/ani 

SEVERAL workers•-• have postulated the production of 
some non-enzymatic phytotoxins by Rhizoctonw solani 
Kuhn, a pathogen having a wide range of plants as hosts; 
but the chemical constitution of the toxins is yet unknown. 
Recently, Sherwood and Lindberg• reported that this 
toxin was a phenolic and glycosidic substance from the 
results of paper chromatogram and biological tests; 
but no substance was identified on the paper. We have 
already reported that the culture filtrate of R. solani 
gave phenylacetic acid, a well-known plant growth regu
lator, and the acid could inhibit the growth of roots of 
seedlings at concentrations above 0·05 per cent for 
sugar beet, and 0·005 per cent for rape and rice plant 
respectively 7• Phenylacetic acid, however, did not cause 
necrosis, which was a characteristic phenomenon of the 
root rot, therefore it seemed likely that the acid was 
not the principal phytotoxin produced by this fungus . 
In this communication, a further investigation on isolating 
phytotoxins is shown. 

In this experiment, two strains of R. solani separated 
from sugar beet infested with root rot were used. Culture 
media were potato-sucrose or modified Richard solutions. 
Toxicity of the metabolites was tested by the growth 
inhibition of seedlings of sugar beet and rape. The culture 
filtrate of R . solani was concentrated in vacuo, extracted 
with ether, and fractionated into three parts as usual
acidic, basic and neutral. Biological tests revealed that the 
acidic fraction was toxic. By cautious partition chromato
graphy of the acidic fraction on silica-gel column, six 
phenols and twelve carboxylic acids (non-phenolic) were 
separated, and the five of them were identified as phenyl
acetic, m-hydroxyphenylacetic, ~-furoic, succinic and lactic 

acids by infra-red spectra and mixture melting points 
The yields of them from 20 I. of potato-sucrose cultured 
broth were as follows : about 150 mg of phenylacetic, 
50 mg of m-hydroxyphenylacetic, and 30 mg of ~-furoic 
acids in almost pure states. We do not know of any other 
report on the isolation of m-hydroxyphenylacetic acid as a 
natural fungal metabolite using no precursor. (Dr. S. 
Nishimura (Tottori University), in a personal commtmica
tion to us, says he identified, concurrently with us. 
phenylacetic, m-hydroxyphenylacetic and p-hydroxy
phenylacetic acids as metabolites of Pellicularia filamen
tosa obtained from clover infested with leaf rot.) Though 
p-hydroxyphenylacetic acid had been found from the cul
tured broth of Hypochnus sasakii Shirai ( = Pellicularia 
sasakii, Corticium sasakii) as its pathogenic toxin•, we 
could not detect it from our strains even on the paper 
chromatogram. 

m-Hydroxyphenylacetic acid inhibited the growth of 
both the test plant seedlings at concentrations greater than 
0·025 per cent, and caused the necrosis of the seedling 
roots of sugar beet at concentrations above O· l per cent. 
Toxicity of synthesized o-hydroxyphenylacetic acid was 
also t ested and the similar results as the meta-isomer were 
obtained. Biological tests of ~-furoic acid are under 
investigation. Ethanol extracts of the mycelium showed 
no toxicity, and afforded ergosterol from one strain and 
mannitol from the other strain. 

We also tried to prove the existence of these acids in 
the roots of sugar beet infested with root rot, and phenyl
acetic, p-hydroxyphenylacetic, vanillic and ferulic acids 
were identified by paper chromatograms and ultra-violet 
spectra, but m-hydroxyphenylacetic acid could not be 
detected. 

These results suggest that phenylacetic acid is produced 
at first by these fungi, and then metabolized to its hydroxy 
derivatives, and these acids play together a main part in 
the pathogenic actions of R. solani. The different occur
rence between meta- and para-isomers is due to the 
difference in strains or culture conditions. 

We thank Dr. K. Munakata of this University for his 
advice and also Dr. T . Ui, of Hokkaido University, and 
the Taito Co., Ltd., for gifts of strains of R. solani. 
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Comparison of Decarboxylation of Cysteine 
Sulphinic Acid-1-14C and Cysteic Acid-1-14C 
by Human, Dog, and Rat Liver and Brain 

CYSTEINE sulphinic acid (CSA) is an intermediary 
product in the conversion of cysteine to ta.urine in the 
rat'. Cysteic acid (CA) has also been shown to be a 
precursor of ta.urine- in the rat•. CSA and, to a lesser 
extent, CA increase the production of carbon dioxide by 
liver and brain tissue from some mammalian species 
(the rat3, the rabbit', and the dog5), although not from 
others (the horse5 and the cat•). These findings indicate 
that the formation of ta.urine in some mammalian species 
may proceed along the pathways shown in Fig. 1. 

The enzyme, L-cysteine sulphinate-carboxy-lyase (EC 
4.1.1.29), has been purified from dog• and rat7 liver. It 
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