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Comparative in vitro tests were carried out with 14 macloride antibiotics
to determine their antimycoplasma activities, employing 2 mycoplasma strains

derived from chikens and 7 strains from humans. It was found that a
macrolide with a 16-membered lactone was more active than that with a 14-

membered lactone. With respect to 8 leucomycins, those belonging to the

Ac-group were more active than those of the Fr-group, and leucomycin A3
had the highest activity.

The antibacterial spectrum of macrolide antibiotics, such as leucomycin, erythro-
mycin etc., is characteristic in that they generally exhibit a strong antibacterial

activity against gram-positive bacteria and gram-negative coccus, but less activity
against gram-negative bacilli.

In recent years, macrolide antibiotics have been reported to exhibit a high
antimycoplasma activity1"10*. The authors pointed out that by sorting macrolide
antibiotics according to the size of their lactone rings, each group showed a specific
property in structure and or in biological activities11'12^. During the course of

investigations on the chemical structure and biological activity of macrolide antibiotics,
the antimycoplasmaactivities of 14 macrolides were comparedin vitro to see whether
it was related to their structure. It was seen that 16-memberedmacrolides generally
exhibited higher activity than the 14-membered ones. Furthermore, the antimyco-
plasma activities of eight leucomycins were compared and it was found that this

activity showed a more or less different tendency from their antibacterial activities.
Results are reported below.

Materials and Methods
1. Test organisms* : Seven strains derived from humans, namely Mycoplasma hominis

type 1-C, M. hominis type 2-07, M. salivarium C Hup., M. pneumoniae CL, FH, M.

pneumoniae Mac, M. fermentans, and M. orale N-l as well as two strains derived from
chikens such as M. gallisepticum KP-13 and M. gallisepticum S-6 were employed.

2. Antibiotics used**: The antibiotics used were either obtained commercially or

* Thanks are due to Dr. S. Hayatsu, The Kitasato Institute, for offering- his mycoplasma strains
for this work.

** Grateful acknowledgement is made to Dr. G. H. Wagmanof the Schering AG(megalomycin),
Dr. J.M. McGuire of the Eli Lilly and Co. (erythromycin A), Dr. P. W.K. Wooof the Parke,
Davis & Company (chalcomycin), Prof. W. Keller-Schlierlein of the Eidg. Technische Hoch-
schule (lankamycin), Dr. T. Naito of the Bristol-Banyu Reasearch Institute (cirramycin A),
Prof. H. Ogura, Kitasato University (amaromycin), and to Dr. N. Nagahama, Tanabe Seiyaku
Co., Ltd. (albocycline) for providing- the samples of antibiotics used in this series of experiment.
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kindly supplied by the respective producers, including amaromycin, erythromycin A,
lankamycin, megalomycin A, oleandomycin, chalcomycin, spiramycin, acetylspiramycin,

cirramycin A, and albocycline. Each component of leucomycins employed was obtained
by separation from leucomycin complex according to the method described earlier13).

3. Media: According to Hoshino et al.9\ Hokken mycoplasma liquid was used for
the culture of mycoplasma, and Hokken mycoplasma agar medium was used for the
bioassay of antimycoplasma activity.

4. Bioassay : The minimuminhibitory concentration of each antibiotic was obtained
by the agar dilution method using mycoplasmas cultured in a liquid medium at 37°C for
3 days as the test organisms. The organisms were transplanted on an agar plate, incubated
at 37°C for 8 days, and the growth of mycoplasma colonies was examined under a

microscope of low magnification (X lOO).

Results and Discussion
1. Relation between Chemical Structures and Antimicrobial

Activities of Different Macrolide Antibiotics
Considering the antimycoplasma activities as shown in Table 1, the 16-membered

macrolides, even if neutral, show a strong antimycoplasma activity against all strains
of mycoplasmas tested, but the 14-membered macrolides exhibit a strong antimyco-
plasma activity only against 2 or 4 strains of mycoplasma tested and no activity
against the remaining strains. Lankamycin is not effective against any of the strains
tested. Albocycline shows almost the same level of activity against mycoplasmas as

those of the other macrolides with a 14-membered lactone. It is interesting that this
antibiotic is reported to be active against Staphylococcus aureus at MIC of 1.56-12.5

mcg/ml but its MIC against other :gram-positive and gram-negative strains is 100
mcg/ml or moreu). Nystatin and amphotericin B, being polyene macrolides, show a
weak activity only against M. pneumoniae CL, FH and M. pneumoniae Mac.

Table 1. Antimycoplasma activity of macrolide antibiotics

MIC (mcg/ml)

2 -I 3 I 4 I å 5å  I 6 I 7 I 8 I å  .9

Amaromycin

Erythromycin A
Lankamycin

Megalomycin A
Oleandomycin
Albocycline

Chalcomycin
Spiramycin
Acetylspiramycin
Cirramycin A
Tylosin

Leucomycin A3
Nystatin
Amphotericin B

0.78

< 0.19

>100

0.39

0.19

< 0.19

< 0.19

< 0.19

< 0.19

< o:19
< 0.19

0.19

25

12.5

< 0.19

50

MOO
0.78

0.39

< 0.19

< 0.19

< 0.19

< 0.19

< °-19

< 0.19

0.19

>100

12.5

* Test organism: 1. Mycoplasma hominis type 1-C. 2, M. hominis type 2-07. 3. M. salivarium C Hup. 4. M.
pneumoniae CL, FH. 5. M. pneumoniae Mac. 6. M. fermentans. 7. M. orale N-l. 8. M. gallisepticum KP-13.

9. M. gallisepticum S-6.
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Fig. 1. Structure of leucomycins

rig. 2. Antimycoplasma activity
of leucomycins. 2. Relation between Chemical Structure and

Antimicrobial Activity of the Leucomycins
The antibacterial and antimycoplasma acti-

vities of 8 componentsof the leucomycin complex
(Fig. 1) were compared in vitro. Fig. 2 givesthe
antimycoplasma activities of the 8 leucomycins

against M. hominis type 1-C, M. fermentans,

and M. orale N-l. Structural difference in the

leucomycins are as follows : Leucomycin mole-
cules of the Fr-group, which consists of the

components A1? A6, A7, and A9 have an OHin
the 3-position of the lactone ring whereas those
of the Ac-group (A3, A4, A6, and A8) have an

O-acetyl group instead of the OHgroup. Leuco-
mycin Ax and A3, A4 and A6, A6 and A7, A8 and
A9 respectively have isovaleryl, w-butyryl, pro-

pionyl, and acetyl groups at C-4" on mycarose
(Fig. 1). The antibacterial activity of the Fr-
group is higher than that of the Ac-group15),

while the antimycoplasma activity of the Fr-

group is lower than that of the Ac-group, as shown in Fig. 2. The antibacterial
activity of the components having a different acyl group on the mycarose moiety is
almost the same while the antimycoplasma activity depends to a certain extent on
the size of the acyl group on the mycarose. Spiramycin which resembles leucomycin
is reported16) to have a higher antibacterial activity and lower antimycoplasma activity
than acetylspiramycin.

As was stated above, the antibacterial activity of known macrolide antibiotics
differs from their antimycoplasmaactivity because of their macrolide structure, and
this is assumed to be due to the difference in membranestructure between two kinds
of microorganisms; mycoplasma has no cell wall and is said to be enveloped only
with a cell membrane17).



1O8 THE JOURNAL OF ANTIBIOTICS FEB. 1972

References

Larin, N.M.; N.V. Saxby, G.M. Williamson, D. Buggey & N.S. Kenwright: In vitro
susceptibility of Mycoplasma pneumoniae to tetracyclines. Antimicr. Agents & Chemoth.
-1967 : 680-686, 1968
Arai, S.; K. Yoshida, A. Izawa, K. Kumagai & N. Ishida : Effect of antibiotics on growth

of Mycoplasma pneumoniae Mac. J. Antibiotics, Ser. A 19 : 118-120, 1966
Arai, S.; K. Yuri, A. Kudo, M. Kikuchi, K. Kumagai & N. Ishida : Effect of antibiotics on

the growth of various strains of mycoplasma. J. Antibiotics 20 : 246-253, 1967

Omura, S.; Y. Lin, T. Yajima, S. Nakamura, N. Tanaka & H. Umezawa : Screening of anti-
mycoplasma antibiotics. J. Antibiotics, Ser. A 20 : 241-245, 1967

Jao, R. L. & M. Finland : Susceptibility of Mycoplasma pneumoniae to 21 antibiotics in vitro.
Amer. J. Med. Sci. 254 : 639-650, 1967

Fujisawa, K.; K. Matsumoto, T. Ohmori, T. Hoshiya & H. Kawaguchi : Studies on cirramycin
Aj. II. Biological activity of cirramycin Av J. Antibiotics 22 : 65-70, 1969
Brawan, P.; J. 0. Klein & E. H. Kass : Susceptibility of genital mycoplasmas to antimicrobial

agents. Appl. Microbiol. 19 : 62-70, 1970
Hamdy, A. H. & C. J. Blanchard : In vitro activity of lincomycin and streptomycin against

serotypes of avian mycoplasma. Appl. Microbiol. 20 : 26-30, 1970
Hoshino, Y.; T. Maekawa, I. Umezawa & T. Hata : Effect of antibiotics on mycoplasma. J.

Antibiotics 23 : 531-536, 1970

Friend, C.; M. C. Patuleia & J.B. Nelson : Antibiotic effect of tylosin on a mycoplasma
contaminant in a tissue culture leukemia cell line. Proc. Soc. Exper. Biol. & Med. 121 : 1009-

1016, 1966
Omura, S.; M. Katagiri, A. Nakagawa, H. Yamada, I. Umezawa, K. Komiyama & T. Hata:

Studies on the chemical structure and some biological properties of leucomycin (kitasamycin)
and their related macrolide antibiotics. Progress in Antimicrobial and Anticancer Chemotherapy

(Proc. 6th Internat. Congr. Chemother.) pp. 1043-1049. University of Tokyo Press, 1969.

Omura, S. : Symposium on antibiotics. Studies on macrolide antibiotics. The 14th Annual
Meeting of Kanto-Branch, Pharmaceutical Society of Japan, Abstract pp. 13-20, 1970

Omura, S.; M. Katagiri & T. Hata : The chemistry of leucomycins. VI. Structures of leuco-
mycin A4, A5, A6, A7, A8 and A9. J. Antibiotics 21 : 272-278, 1968
Nagahama, N.; M. Suzuki, S. Awataguchi & T. Okuda : Studies on a new antibiotic, albo-
cycline. I. Isolation, purification and properties. J. Antibiotics, Ser. A 20 : 261-266, 1967
Omura, S.; M. Katagiri, I. Umezawa, K. Komiyama, T. Maekawa, K. Sekikawa, A. Matsumae
& T. Hata : Structure-biological activities relationships among leucomycins and their deriva-

tives. J. Antibiotics 21 : 532-538, 1968

Takahira, H.; H. Kato, N. Sugiyama, S. Ishii, T. Haneda, K. Uzu, K. Kumabe& R. Kojima :
Fundamental studies on acetyl spiramycin. J. Antibiotics, Ser. B 19 : 95-100, 1966

Hayfliok, L. & R.M, Chanock : Mycoplasma species of man. Bacteriol. Rev. 29 : 185-221,
1965


