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INTRODUCTION

Trichomycin is an antibiotic obtained from cultures of Streptomyces hachi- 
•'joensis. It was isolated for the first time in 1952 by Hosoya et al. [1] who discov- 
ered the microorganism in a soil sample from a Japanese island. Its chemical 
structure is not yet completely known but according to Hattori et al. [2] the mole
cule is a conjugated heptaene. As a powder it is stable but in solution it progres
sively loses activity. In vitro and in vivo experiments demonstrated that tricho
mycin is highly effective against Candida albicans [3, 4] and other yeasts and 
against Trichomonas vaginalis [5]. It is also active against some pathogenic fungi 
[7, 8] and several protozoan parasites, especially flagellata and amoeba [6].

Pimaricin, another new antibiotic, was isolated in 1955 at Delft (Netherlands) 
by Strucky and Waisvisz [9] from a culture of Streptomyces natalensis obtained 
from a soil sample of South Africa. Chemically, pimaricin is a crystalline, 
colorless substance, its complex molecule (Cg^gNO^) containing a system of 
four conjugated double bonds (tetraene). Biological investigation shows that pi
maricin exhibits a broad-spectrum of antifungal action [9], It is effective in 
inhibiting the growth of many yeasts and saprophytic as well as pathogenic fungi 
which produce plant diseases and skin diseases in man and animals. It is also 
active against T. vaginalis and other flagellata [10].

Griseofulvin is the well-known antibiotic obtained from cultures of Peni- 
cillium griseofulvum, which was discovered by Oxford et al. [11] in 1939 and 
whose antifungal properties were studied in vitro by Brian et al. [12] in 1946. 
However, it became an important therapeutic agent only after the investigations 
carried out by Gentes [13] in 1959. Griseofulvin is effective against dermato
phytes, mainly Trichophyton and Microsporum [14].

The present study was undertaken to compare the in vitro activity of these 
three compounds and their relative antifungal selectivity.

MATERIALS AND METHODS

Microorganisms. C. albicans Yu-1200, which is the standard used to determine 
the activity of trichomycin, was obtained from Fujisawa Pharmaceutical Co., 
Osaka, Japan. The other organisms were obtained from L.I.F.E.’s stock culture 
collection.

Agents. Solutions of the antibiotics studied were prepared by adding tricho
mycin to a diluent consisting of a 1:1 mixture of acetone and water with 8 mg'J 
of NaOH. A concentration limit of 2.7 mg/ml (when 1 /*g = 3.7U) was obtained 
from which the necessary dilutions were made. Pimaricin was dissolved in pure 
glycerol to achieve a concentration of 10 mg/ml. Griseofulvin was dissolved in 
pure methyl alcohol to a concentration of 2 mg/ml. Fresh solutions were used.
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Technique. After preliminary assays the following standard technique was 
adopted. Cultures were made in mycophyl broth (Baltimore Biological Labo
ratory). Forty-nine milliliters of broth were distributed into glass flasks, each 
containing 1 ml of the antibiotic solution. For Candida strains 1 ml of a 1:1000 
dilution of a 24-hr tryptose-phosphate broth culture was used as the inoculum. 
For the other fungi the inoculum was a standard 3-mm plug from a 25- to 30- 
day-old culture of the organism on Sabouraud’s maltose agar (Difco). Cultures 
were incubated at 28 C and the growth was recorded at 48-hr intervals. However, 
only the results recorded on the sixth day were used for statistical analysis. 
Five duplicates for each strain and each antibiotic concentration were used. For 
each series of concentrations there was a control culture which received the 
respective diluent but not the antibiotics. At least four antibiotic concentrations 
were tried.

The 100$ minimal inhibitory concentration (MC100) was found for each or
ganism as the lowest concentration of the antibiotic at which there was no visible 
growth of fungi or turbidity in the case of Candida, A 10$ minimal inhibitory 
concentration (MC10) was also found as the lowest concentration which allowed 
approximately 90$ growth, measured according to the diameter of the colony in 
the case of fungi and turbidimetrically in the case of Candida. Relative potencies 
as well as the ratio MC100/MC10 were calculated.
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RESULTS

Figure 1 and Table 1 present the concentrations required to obtain the desired 
two levels of growth inhibition, namely, 10 and 100$ inhibition. Within the limits 
of the concentrations studied all organisms but one were completely inhibited 
in their growth. Candida was only slightly inhibited by griseofulvin despite the 
high concentrations used.

Figures corresponding to the ratio MC100/MC10 showed that the more selective 
a compound was in inhibiting the growth of an organism, the lower was its nu
merical value. For instance, trichomycin presented a ratio of 3 to 5 when used 
upon Candida and reached a value of 36 when used upon Trichophyton violaceum. 
In other words, when an antibiotic is not very selective, it is capable of producing 
a slight inhibition of growth at a relatively low concentration but 100$ inhibition 
is obtained only at a very high concentration.

There is no agreement as to classification of organisms according to their 
susceptibility to the three antibiotics studied. Arbitrarily we have considered as

Table 1, Antifungal Activity of Trichomycin, Pimaricin, and Griseofulvin

GriseofulvinimaricinrichomycinOrganism

100 Minimal inhibitory concentrations 
(MCim), gg/ml and ratio MCioq/MCio

Strain

MCuo | Ratio-] MCjqo ] Ratio 1 MCjqo Ratio

C. albicans I Yu-1200 I 0.35 3 5 2?0 4.0 >1000 —

C. albicans A-101 2.1 5.1 3.0 3.0 >1000 —•

M; cams 1 B-l 150.0 30.0 25.0 6.3 s 10 10
M, canis 1 I G-2 200.0 28.0 50.0 10.0 25 10

T. violaceum Z-17 ! 90.0 j 36.0 1 10.0 ■ 10.0 50 12

T. schoenleini A-l 160.0 26.0 50.0 10.0 25 10
T. menugrophytes AHC-1 250.0 25.0 i 50.0 14.0 25 10

A. fumigatus 9194 250.0 10.0 25.0 10.0 150 30
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Fig. 1. Minimal concentration required to produce 10% (at left side) and 100% (at right side) inhibition of 
growth.
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Table 2. Degree of Susceptibility of the Studied Microorganisms to Tri
chomycin, Pimaricin, and Griseofulvin

a

A a

Trichomycin

Pimaricin

Griseofulvin

r. mentagroj 
A. fumigatus

Highly . 
susceptible, 

<1 to 9.9 
| Pg/rol 1

I Very
susceptible, 

10 to 99 
Pg/ml

| Moderately 1
I susceptible, f

100 to 499 I
J______ Pg/ml J

1 C. albicans I T. violaceum I M. canis 1
1 T. schoenleini 1

Rais tan t»
>500 pg/ml

C. albican*

A. fumigatus C. albicans
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•highly” susceptible those organisms for which the MC100 is less than 10 pg/ml; 
’very” and ”moderately” susceptible and ’resistant” those for which the MC100 
was between 10 and 99 /zg/ml, 100 to 499 jrg/ml, and more than 500 ^g/ml, 

respectively (Table 2).
Table 3 shows the relative activity of the three compounds on each organism. 

Trichomycin was the most active agent in inhibiting the growth of C. albicans. 
There were quantitative differences according to the strain of Candida but the 
potency of trichomycin was 2 to 5 times higher than that of pimaricin. Griseo
fulvin was almost inactive against this microorganism.

*

Table 3. Relative Antifungal Activity of Trichomycin, Pimaricin,
and Griseofulvin

•j

Organism
Antibiotics*

(in sequence of their rela
tive activity)

Relative activity
a

C. albicans Yu-1200 T > P > G 28.5:5.0:0.01
C. albicans A-101 T > P > G 4.7:3.3:0.01
M. canis B-l G > P > T 15.0:2.5:1
M. canis G-2 G > P > T 8.0; 2.0:1
T. violaceum Z-l P > G > T 9.0: 5.0 :1
T. schoenleini A-l G > P > T 6.4: 2.0:1
T. mentagrophytes AHC-1 G > P > T 10.0 :2.0:l
A. fumigatus 9194 P > G > T 10.0:6.0:1

•T, trichomycin; P, pimaricin; G, griseofulvin.

Griseofulvin was the most active agent against Microsporum canis, its potencv 
being 4 to 6 times higher than that of pimaricin and 8 to 15 times higher than that 
of trichomycin.

Pimaricin was the most active against T. violaceum, being twice as potent 
as griseofulvin and 9 times more potent than trichomycin.

Griseofulvin was the most active agent and trichomycin the least against 
Trichophyton schoenleini and Trichophyton mentagrophytes.

On Aspergillus fumigatus, pimaricin was the most active agent, griseofulvin 
was second in activity, and trichomycin last, being only one tenth as potent 
as pimaricin.

•!•;

•It;

DISCUSSION

Among the yeasts and fungi tested only C. albicans was "highly” susceptible 
to both trichomycin and pimaricin. Lutz and Witz [15] reported that trichomycin 
was some 30 to 70 times more active against C. albicans than its congener, 
nystatin, which was considered, until the discovery of trichomycin, the most 
selective antibiotic for inhibiting such an organism. At the present time tricho
mycin is the most potent agent against Candida, a fact that has been confirmed 
consistently in the therapeutic field [4,5,15],

None of the other pathogenic fungi appeared as "highly” susceptible to any 
of the three antibiotics described. If, for example, the minimal concentration of 
penicillin required to kill susceptible bacteria, is compared with the concentra
tion of griseofulvin or pimaricin required to completely inhibit the growth of 
Trichophyton or Microsporum, it is easy to see that these latter antibiotics are 
not extremely potent agents.
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Certainly the introduction in therapy of these new antibiotics represents 
important progress in the treatment of cutaneous fungus diseases. However, we 
have still to search for more potent and more selective agents.

SUMMARY

Antifungal activity of trichomycin, pimaricin, and griseofulvin was studied 
by using the in vitro method of serial dilutions. The 10 and 100$ minimal in
hibitory concentrations were found for each antibiotic and each organism tested.

Trichomycin was the most potent agent against Candida albicans. Pimaricin, 
according to the strain of Candida, was 2 to 5 times less active than trichomycin 
and griseofulvin was almost inactive.

Griseofulvin was the most active agent against Microsporum canis. Its potency 
was 4 to 6 times higher than that of pimaricin and 8 to 15 times higher than that 
ftf trichomycin.

For Trichophyton violaceum, pimaricin was twice as potent as griseofulvin 
and trichomycin was the least active agent. On Trichophyton schoenleini and 
Trichophyton mentagrophytes, griseofulvin was the most active agent and tri
chomycin the least.

Pimaricin was the most active agent and trichomycin the least against Asper- 
gillus fumigatus.

REFERENCES

. 8: 94, 1955.

1. Hosoya, S., et al. Trichomycin, a new antibiotic produced by Streptomyces hachifoensis with tricho- 
monadicidal and antifungal activity. Jap, J. Exper. Med. 22: 505, 1952.

2. Hattori, K., et al. Studies on trichomycin IV. J. Antibiotics, Ser. A. 9: 176, 1956.
3. Bertrand, P., and J. C. Martin. Essais in vitro de la trichomycine stir le Candida albicans et faction 

comparative sur le bacile de Doederlein. Bull. Fed. Soc. Gyn. Obst. 8: 378, 1956.
4. Imamura, T. Treatment of disseminated candidiasis (moniliasis) with orally administered trichomycin. 

Rinsho-Hifu-Hinyokika (J. of Clin. Dermat. and UroL) 11: 155, 1956.
5. Magara, M., et al. The action of a new antibiotic, trichomycin, upon Trichomonas vaginalis, Candida 

albicans and anaerobic bacteria. Antibiotics and Chemotherapy, 4; 433, 1953.
6. Takada, S, Antiamebic actions of some antibiotics in vitro. J. Antibiotics, Ser.
7. Ishigami, J., and S. Takagi. Oral administration of trichomycin for the treatment of skin diseases due 

to fungi. Rinsho-Hifu-Hinyokika [J. Dermat. & UroL] 11: 351, 1957.
8. Magnin, P. H., and N. A. Vivot. Tratamientonde las micosis superficiales con trichomycin. La Prensa 

Med. Arg. 44: 1303, 1957; Rev. Asoc. Med. Arg. 71: 25, 1957.
9. Struyk, A. P., et al. Pimaricin, a new antifungal antibiotic. Antibiotics Ann. 1957-1958, Medical En

cyclopedia Inc., New York, 878-885, 1958.
10. Cazemier, C., et al. The treatment of trichomonal and monilia 1 vaginitis with pimaricin. Antibiotics 

and Chemotherapy 6: 601, 1959.
11. Oxford, A. E., et al. Studies in the biochemistry of microorganisms. Biochem. J. 33: 240, 1939.
12. Brian, P. W., et al. A substance causing abnormal development of fungal hyphae produced by Penicillium 

Janczewskii Zal. Trans. Brit. MycoL Soc. 29: 173, 1946.
13. Gentles, J.C. Experimental ringworm in guinea pigs: oral treatment with griseofulvin. Nature 182; 

476. 1958.
14. Goldman, L., et al. Current status of griseofulvin. J.A.M.A. 172; 532, 1960.
J5. Lutz, A., and M.A. Witz. L’action comparee in vitro de la nystatine etde la trichomycine sur les 

champignons levuriformes du genre Candida provenant de vulvo-vaginites. Ann. Inst. Pasteur 92; 272, 
1957.

DISCUSSION

DR. KATZ: Dr. Muggia, can you tell us whether these drugs have had clinical trials, particularly 
trichomycin, and either clinical trial or in vivo use in experimental Infections in mice?

DR, MUGGIA: I was not there myself at the time of the studies and I am not awire that they have tried 
it clinically.

DR. EMMONS: We are indebted to Dr. Muggia for presenting this paper and he has an adequate explan
ation for his inability to answer all questions but if there are any questions or any comments from anyonefl
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in the audience we would be glad to hear them. The role of griseofulvin in the treatment of superficial fungus 
infections is certainly weU established. We tried griseofulvin against the systemic mycoses as soon as it 
became available to us and found, as others have, that it was not effective in treatment of systemic mycoses. 
Trichomycin is available for experimental use now but we do not have conclusive results to report at 
this time.

DR. LYNCH: (Kansas City) We have had some experience testing this drug both in vivo and in vitro 
and at the present time I thought it might be interesting to point out some of oUr in vitro results. With our 
standard organism, Candida, that we use to compare all drugs, we found that a level of about 0.25 p-g gives 

, so that in ourthe same effect that would be given, let's say, by a weaker concentration of amphotericin 
hands it is not necessarily the most potent drug against that organism. There is an organism which is sup
plied by the company for testing this drug. It is a Japanese isolate of Candida and I'm not sure quite where 
they got it from but it is exceedingly sensitive to this drug, except that we have had trouble propagating the 
organism and comparing it to others. I was just wondering whether you might know whether that was the 
particular Isolate that was used in these studies.

DR. MUGGIA: I'm sorry. Once again, I can't answer that question.


