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Antifungal action of di- and triacetyl derivatives of mycobacillin is not antagonised by

cholesterol or lecithin which antagonise the action of its heptamethyl derivative. Considering 

the reactive groups of mycobacillin, the antagonism may involve the tyrosine hydroxyl groups 

of the antibiotic and the 3-hydroxyl group of cholesterol or the oleic acid component of lecithin 

having unsaturation at the 9: 10 position with cis-configuration.

It has been reported that the action of polyene antibiotics as also that of the cyclic polypeptide

antibiotic mycobacillin is antagonised by sterols''2'"' and phospholipids3'''',"' Experiments by 

WEISSMANN and SESSA6' with artificial phospholipid spherules with and without cholesterol support the 

"sterol action" hypothesis of KINSKY'' and LAMPEN2' for polyene antibiotics
. Antagonism of the 

antifungal action of pyrrolnitrin by lipid has also been reported to depend on physicochemical inter-

action". In case of mycobacillin, antagonism has been observed not only by commercial cholesterol

and lecithin but also by samples isolated from the 

sensitive strains of Aspergillus niger10'. This 

reaction involves the 3-hydroxyl group of chole-

sterol and the oleic acid moiety of lecithin from 

the side of the antagonist"'. Now mycobacillin 

(Fig. 1) contains one serine hydroxyl, two tyro-
sine hydroxyl and seven carboxyl groups.

In this communication we describe some

experiments on the antagonism between mycoba-

cillin and some of its derivatives on the one hand 

and cholesterol or lecithin or some isomers of 

oleic acid on the other, so as to throw some light 

on the nature of reacting groups.

Methods and Materials

Aspergillus niger used as the test organism was maintained on CZAPECK agar medium. Growth

inhibition was measured by standard cup-plate method using a 5 days old spore suspension as inoculum. 

In case of mycobacillin derivatives experiments were carried out in a liquid medium because of low 

diffusibility of these substances. Derivatives used are diacetyl, triacetyl and heptamethyl mycobacillin. 

They were prepared according to the method of BANERJEE and BosE11,13'

Fig. 1. Structure of mycobacillin
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Results

Effect of Cholesterol and Lecithin on Growth Inhibition by Mycobacillin Deri'iatives

Both diacetyl (acetylated at the two tyrosine hydroxyl groups) and triacetyl (acetylated at two

tyrosine and one serine hydroxyl groups) mycobacillin possess antifungal property but their activity is 

somewhat reduced12'. Lecithin or cholesterol, when added to the liquid medium along with these 

mycobacillin derivatives, did not prevent their inhibition of growth. The heptamethyl ester of mycoba-

cillin is also antifungal, although not as active as the parent compound"', but its action is antagonised 

by cholesterol or lecithin in liquid medium.

Table 1. Antagonisation of growth inhibitory property of mycobacillin derivatives by c iolesterol and

lecithin

Mycobacillin and
its derivatives

Mycobacillin

Diacetyl mycobacillin

Triacetyl mycobacillin

Heptamethyl ester
of mycobacillin

Antagonist

Cholesterol

Concentration
in /cg/ml

0
62.5

125 
250 
500

0
100 
200 
400 
800

0
125 

250 
500

1000

0
100 

150 
300 
600

Growth

+ 
+ 
+ 

+ 
+ 
+

Lecithin

Concentration
in ,ug/ml

0

62.5
125 
250 
500

0
100 
200 
400 
800

0

125 
250 
500

1000

0
100 
150 
300 
600

Growth

+ 
+ 

+ 
+ 
+

Antagonistic effect was studied in liquid broth tubes. Each tube contains 0.1 ml of diacetyl (400 #g/ml)
or triacetyl (500 #g/ml) or heptamethyl ester derivative (300,ug/ml) of mycobacillin or mycobacillin (250,ug/ml) 
alone or a mixture of 0.1 ml of mycobacillin or its derivatives and 0.1 ml of antagonists of varyi;ig concentration 
and the total volume of the experimental solution was made upto 1 ml with CZAPECK mediutr. (-) and (+) 
indicate inhibition and growth respectively.

Table 2. Effect of oleic acid and its isomers on growth inhibitory property of mycobacillin

Oleic acid

Cone. in

fug/ml

62.5

125 

250 

500

Diameter of 
zone of inhi-
hition in mm

Petroselinic acid

Cone. in

/cg/ml

62.5

125 

250 

500

22

0 

0 

0

Diameter of
zone of inhi-
bition in mm

24 

23 

24 

24

Elaidic acid

Cone. in

/tg/ml

125 

250 

500

62.5

Diameter of
zone of inhi-
bition in mm

21 

21 

21 

21

traps-'v accenic acid

Cone. in

/tg/ml

62.5

125 

250 

500

Diameter of
zone of inhi-
bition in mm

24 

24 

23 

23

Antagonisation of growth inhibition was studied by cup plate method. Each cup contains 0.05 ml of

mycobacillin (250 /ag/ml) alone or the mixture of 0.05 ml mycobacillin (250 /tg/ml) and 0.05 ml oleic acid or its 
isomers in varying concentration. Diameter of the cup is 12 mm.

`0' indicates absence of zone of inhibition
.



VOL. XXXI NO. 2 THE JOURNAL OF ANTIBIOTICS 149

Effect of Isomers of Oleic Acid on Antifungal Action of Mycobacillin

The effect of oleic acid and its three isomers namely petroselinic, elaidic and trans-vaccenic acids,

on growth inhibition by mycobacillin was studied. Antagonism was shown not by the isomers but 

only by oleic acid which possesses (9: 10) unsaturation with cis-configuration.

Discussion

This work was undertaken to determine the nature of the reacting groups involved in antagonism

of the growth inhibitory action of mycobacillin on filamentous fungi by cholesterol and lecithin. Ex-

periments were done to see if the antifungal action of di- or triacetyl derivatives of mycobacillin or of 

its heptamethyl ester is antagonised by cholesterol or lecithin. In course of these studies it has been 

observed that tyrosine hydroxyl group must be kept free for the antagonisation to occur and that it is 

immaterial if serine hydroxyl group is free or acetylated. It was also observed that antagonisation 

may occur whether all the carboxyl groups of mycobacillin are free or esterified.

Remembering the reactive groups present in mycobacillin it appears most likely that its tyrosine
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