
© 1950 Nature Publishing Group

No. 4231 December 2, 1950 NATURE 949 

Centre, Amersham. We a.re indebted to Kemball, 
Bishop and Co., Ltd., for generous gifts of kojic 
acid. 

H. R. V. ARNSTEIN 
R. BENTLEY 

National Institute for Medical Research. 
Mill Hill, London, N .W.7. 

Oct. 25. 
1 Sowden, J.C., J. Biol. Chem., 180, 55 (1949). 
• Yabuta, T. , J. Chem. Soc. Japan, 37, 1185 (1916). 
• Challenger, F . . Kleln.L. , and Walker, T. K., J . Chem. Soc., 10 (1931) . 

For a recent review, see Foster, J. W., "Chemical Activities of 
Fungi", 437 (Academic Press, Inc., 1949). 

• Aronoff, S., Haas, V.A .• and Fries, B. A., Sc-ience, 110, 476 (1949). 
• Lynen, F., and Holfman-Walbeck, H . P., Annalen, 169, 153 (1948)• 
' Ogston, A. G., Nature, 162, 963 (1948). 
'Birkinshaw, J. H., Charles, J . H. V, , Lilly, C.H., and Raistrick, H., 

Phil. Tram. Roy. Soc., B, 220, 127 (1931). 

Cordycepin, a Metabolic Product isolated 
from Cultures of Cordyceps militaris 

(Linn.) Link. 
PREVIOUS work on C<Yrdycepa milit,aria (Linn.) Link. 

has been confined to morphology, life-history and 
relationships1 and physiology•. A study of possible 
antibiotic production by the mould was suggested 
by the observation that host tissue incorporated in 
the pseudosclerotium is resistant to decay. 

A mono-a.scospore culture from a sporophore 
collected at Tollymore Park, Co. Down, in the 
autumn of 1948 was established on a peptone-'Lemco'
glucose-agar medium. The culture grew vigorously 
and Cladoaporium conidial stages3 developed after 
six days growth at 24°. Using a. medium of 'Pro
nutrin' and glucose in water inoculated from a bulk 
suspension of oonidia in water, good growth was 
observed after two days at 24°. After fifteen days, 
the culture solution showed slight inhibition of the 
growth of a. strain of B. aubtilia, and after approx
imately twenty-four days the inhibitory activity was 
pronounced. From the filtered culture medium w~ 
have isolated a. crystalline compound to which we 
give the name 'oordyoepin', which appears to be 
responsible for the total inhibitory activity. 

At a concentration between 10 µgm. and 100 µgm. 
per ml., oordyoepin inhibits the growth of B. aubtilis 
NCTC 6752 in bouillon broth a.t 30°. A small number 
of cells in each culture of this strain has been 
found to grow in. concentrations of up to l mgm. 
per ml. 

Of forty-five strains of B . aubtilis obtained from 
the National Collection of Type Cultures, forty-three 
were inhibited to varying degrees by a concentration 
of 1 mgm. oordycepin per ml. Cordycepin had nr 
visible effect on the growth of B. subtilis NCT( 
strains 7195 and 7984 at this concentration, nor 01 

St,aph. aureus Oxf. H, and various strains of Bact 
coli, Sar. lutea and B. proteus. 

Cordyoepin crystallizes from water, ethanol and pro 
pa.no! as needles (m.p. 225°). It shows a markec 
tendency to separate with water of crysta.llizatioi 
which is difficult to remove. Analyses of cordy 
cepin agree with the formula C 10H 1 30 3N 1 , and analyses 
of the crystalline picrate and the dimercurichloride 
agree with this formula. Its aqueous solution is neutral 
(pH 7·1) and it exhibits an ultra-violet absorption 
maximum at 2600 A. (e = 14,000), which does not 
change markedly in acid or alkaline medium. A 
molecular weight determination on oordycepin by 
Mrs. Dorothy Hodgkin and Dr. G. J. Pitt, using the 

X-ray crystallographic method, gives a value of 
247 ± 10. 

Preliminary examination points to oordycepin 
containing two condensed heterooyclic rings, one of 
which is imidazole ; the possibility that it is a. purine 
derivative is suggested by biological evidence. 
Biological and chemical studies on cordycepin are 
continuing and will be reported upon elsewhere. 
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Production of Antibacterial Metabolism 
Solutions by Fungi 

THE testing of the antibacterial activity of fungus 
(Basidiomycete) metabolism solutions in this Lab
oratory is done by floating a 10-mm. disk cut from 
an agar-plate colony of the fungus, on 25 ml. of the 
medium, usually potato dextrose agar or ma.It agar, 
and testing the metabolism solution so produced 
every five days by the method previously desoribed1 

against a.gar plates bulk-seeded with the test bacteria, 
Bacterium coli and Staphylococcus aureua respectively. 
The result is expressed as the diameter of the area 
of the bacterial inhibition in millimetres. 

This method produces consistent results, and is 
satisfactory for estimating comparative antibacterial 
activity under these conditions. Certain workers, 
however, have complained that when attempting to 
produce larger quantities, for example, a litre, of 
metabolism solution, the degree of antibacterial 
activity is usually much less. In checking this matter 
we evolved a system for producing relatively large 
quantities of metabolism solution by a simple tech
nique which appeared to be satisfactory for all but 
the 'factory' sea.le of production. 

It was decided that uniformity of test results com
parable with the one disk on 25 ml. standard would 
be obtained by increasing the number of disks in 
proportion to the amount of medium, for example, 
two disks on 50 ml., four disks on 100 ml. ... forty 
disks on 1 litre. At the same time, however, one disk 
only was put on half the flasks set up at ea.oh volume 
of medium. The · accompanying table shows the 
results, giving the peak period of antibacterial activity 
and the number of days ta.ken to reach it. The 
experiment was done with Hygrophorua pratensia 
W.618A against St,aph. aureua only. 

The results a.re interesting in showing that, con
trary to expectation, the activity of the metabolism 
solution was approximately the same, that is, between 
20 and 24 mm., on any volume of medium from 25 
to 1,000 ml. and with any number of disks from 
I to 40. Moreover, in each case the peak was reached 
in the same time, between 25 and 30 days. The degree 
of inhibition variation was the same in duplicate 
flasks in each series as in flasks in different series, 
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