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A subspecies relationship with the existing species Mycoplasma capricolum is appropriate for the F38 group 
of mycoplasmas, the causative agent of classical contagious caprine pleuropneumonia. We believe that this 
classification is justified on the basis of the close DNA-DNA relationship recently reported for isolates belonging 
to the two groups and the other known serological and biological similarities and differences of these organisms. 
Strain (T = type strain) and taxonomically indistinguishable strains are therefore proposed as members 
of a new subspecies of M. capricolum, M. capricolum subsp. capripneumoniae. Strain F38 (= NCTC 10192) is 
the type strain of M. capricolum subsp. capripneumoniae subsp. nov. As a consequence of this subdivision of 
the species M. capricolum, strains previously classified as M. capricolum are now necessarily relegated to 
subspecies status, as M. capricolum subsp. capricolum subsp. nov. Strain California kid (= ATCC 27343 = 
NCTC 10154) is the type strain of M. capricolum, as well as of M. capricolum subsp. capricolum. A taxonomic 
description of M. capricolum subsp. capripneumoniae and a brief amended description of M. capricolum subsp- 
capricolum are presented. 

Mycoplasma strain F38T (T = type strain) and other 
indistinguishable strains that were first isolated in Kenya 
from the lungs of goats with contagious caprine pleuropneu- 
monia (15) were established as the true causative agent of 
classical contagious caprine pleuropneumonia (16, 17), dis- 
placing other mycoplasmal candidates previously associated 
with this disease (3, 17). This etiological relationship has 
been confirmed in contagious caprine pleuropneumonia out- 
breaks in other parts of Africa and the Middle East (9). 

The appropriate classification for the F38-type mycoplas- 
mas has been contentious. Taxonomic studies established 
that this group belonged to the genus Mycoplasma and 
apparently was distinct from previously described members 
of the genus, except that there was some serological cross- 
reactivity with a few species (7, 8). The most important 
cross-reactions were with some of the five mycoplasmas 
which, together with the F38 group, had begun to emerge as 
a potential taxonomic group, the so-called “Mycoplasma 
mycoides cluster.” The members of this cluster exhibited 
levels of serological or genomic interrelatedness sufficient to 
cause taxonomic problems (10). This cluster includes the 
two biotypes of M. mycoides subsp. mycoides (the small- 
colony and large-colony forms), M. mycoides subsp. Capri, 
Mycoplasma capricolum, bovine serogroup 7 (14), and the 
F38 group. In a taxonomic review of the problems presented 
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by this cluster (4, ll), Cottew et al. advocated that the levels 
of DNA-DNA relatedness between members of the six 
cluster groups should be redetermined, with each group 
preferably represented by several isolates. These authors 
gave the highest priority to resolving the relationship be- 
tween M. capricolum and the F38 group, referring particu- 
larly to the close serological similarity of these organisms 
and the high DNA-DNA relatedness value (80%) reported 
for the type strain of M. capricolum and strain F38= (2). 

A resulting study (1, 12, 13) clarified the genomic relation- 
ship between M. capricolum and the F38 group by examin- 
ing five isolates of each taxon (including the type strain of M. 
capricolum [strain California kid] and reference strain F38T 
of the F38 group) in DNA-DNA homology experiments. 
These comparisons produced intragroup DNA-DNA relat- 
edness values of about 85 to 90%, in contrast to relatedness 
levels of about 70% between the two groups. The authors 
concluded that these results, together with existing knowl- 
edge of the cultural, biochemical, and serological properties 
of M., capricolum and F38-like strains, which they reviewed 
in relevant detail, are strongly indicative of a subspecies 
relationship between the two taxa (1). In light of these 
observations, we make the following taxonomic proposals, 
descriptions, and comments. 

Taxonomic proposals and descriptions (i) Allocation of F38T 
and related strains to a subspecies of M. capricolum, M. 
capricolum subsp. capripneumoniae subsp. nov. Strain F38T 
and other indistinguishable isolates of the causative agent of 
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contagious caprine pleuropneumonia (including the isolates 
examined in the DNA-DNA relatedness studies mentioned 
above [l]) are closely related antigenically to members of the 
species M. capricolum. This can cause difficulties in the 
serological identification of wild strains (1, 5, 8, 11). How- 
ever, the two mycoplasmas have markedly different growth 
and cultural characteristics; F38T is much more fastidious 
and slow growing. M. capricolum and F38-like strains also 
differ in a major biochemical property; most M. capricolum 
strains can metabolize arginine, whereas F38-like strains 
cannot (1, 8, 20). Some similarities, but also distinct differ- 
ences, are also evident in the electrophoretic protein pat- 
terns and isoenzyme profiles of these two groups (4, 18). 
These somewhat countervailing taxonomic features are not 
inconsistent with the putative subspecies relationship that 
has been postulated in light of the DNA-DNA relatedness 
value of 70% recorded between the two mycoplasma groups 

In light of the observations described above and particu- 
larly the observations of Bonnet et al. (l), we therefore 
propose that the F38 group of mycoplasmas should be 
formally designated a subspecies of M. capricolum. We 
propose the name Mycoplasma capricolum subsp. Capri- 
pneumoniae for this new taxon. 

(ii) Relegation of strains belonging to the existing taxon M. 
capricolum (Tully, Barile, Edward, Theodore, and Ern@, 
1974) to subspecies status, as M. caprkolum subsp. capricoum 
subsp. nov. The separation of a new subspecies designated 
M. capricolum subsp. capripneumoniae in the species M. 
capricolum, as proposed above, demands reclassification of 
the strains previously classified as members of the taxon, M. 
capricolum (20). These strains must be allocated to another 
subspecies of M. capricolum, and precedent requires that 
the subspecies should have the same epithet as the species. 
We therefore propose that type strain California kid and 
other strains previously classified as M. capricolum should 
be designated Mycoplasma capricolum subsp. capricolum 
subsp. nov. 

(iii) Taxonomic description of Mycoplasma capricolum 
subsp. capripneumoniae subsp. nov. Mycoplasma capricolum 
subsp. capripneumoniae (cap.ri.pneu.mo'ni.ae. L. gen. n. 
Capri, of a goat; L. Gr. gen. n.pneumoniae, of the lung; M. 
L. gen. n. capripneumoniae, of the lung of a goat). Pleomor- 
phic nonspiral cellular morphology; nonmotile. Lacks a cell 
wall; bounded only by a single trilaminar cell membrane. 
Can be filtered through 450-nm-pore-size membrane filters. 

Fastidious cultural requirements; needs special media, 
particularly for primary isolation. Optimal growth occurs at 
37°C; no growth occurs at 22°C. Produces small colonies on 
suitable solid media; the colonies have a characteristic 
fried-egg morphology. 

(1). 

The DNA base composition is 24.4 mol% G+C. 
Susceptible to digitonin; requires sterol for growth. 
Ferments glucose; does not metabolize arginine or urea. 
Shows strong serological cross-reactivity with members of 

the newly designated taxon M. capricolum subsp. Capri- 
colum (formerly M. capricolum), but otherwise distinguish- 
able from previously described Mycoplasma species. 

The main habitat is lungs of goats. 
The type strain is strain F38 (= NCTC 10192). 
For further details concerning the properties described 

above, see reference 8. 
(iv) Taxonomic description of Mycoplasma capricolum 

subsp. capricolum subsp. nov. Mycoplasma capricolum 
subsp. capricolum (cap. ri. co'lum. L. gen. n. Capri, of a 
goat; L. v. incolere, to dwell; L. part. adj. capricolum, 

dwelling in a goat). The taxonomic description of M. Capri- 
colum subsp. capricolum is the same as the description of M. 
capricolum (20), except that members of this subspecies 
exhibit strong serological cross-reactivity with members of 
the newly designated taxon M. capricolum subsp. Capri- 
pneumoniae; otherwise, M. capricolum subsp. capricolum is 
serologically distinguishable from previously described My- 
coplasma species. 

The type strain is strain California kid (= ATCC 27343 = 
NCTC 10154); this is the type strain of both M. capricolum 
and M. capricolum subsp. capricolum. 

Comment. The lack of a proper classification and nomen- 
clature for the F38 group of mycoplasmas has been a 
longstanding anomaly, in view of the importance of this 
taxon as an animal pathogen. However, a more immediate 
cause of practical concern has been the serological relation- 
ship of the members of this group with the members of M. 
capricolum, particularly with regard to the diagnostic iden- 
tification of isolates obtained from goats (4, 5, 8) and also 
with regard to the legal restrictions attached to specified 
exotic pathogens in some countries (1, 10, 11). Despite the 
known differences in cultural, biochemical, and pathogenic 
properties between the two groups, their serological similar- 
ities, together with their shared caprine habitat, have engen- 
dered doubts as to whether field isolates belonging to these 
groups could confidently be distinguished from each other 
for diagnostic purposes. Such concerns are not dispelled by 
our taxonomic proposals, but clear designation of the two 
groups as separate subspecies of M. capricolum does at least 
provide an official nomenclature for each taxon that reflects 
the relationship of these organisms while confirming their 
separate identities. Incidentally, it also makes available 
formal distinctive names that potentially could be useful 
officially (for example, in relation to quarantine and import- 
export controls). 

In practice, the two newly designated taxa, M. capricolum 
subsp. capricolum and M. capricolum subsp. capripneumo- 
niae, can be distinguished quite effectively from each other 
in diagnostic laboratories. The principal distinguishing fea- 
tures are cultural and biochemical properties, notably the 
much more restricted growth of M. capricolum subsp. 
capripneumoniae F38T and the failure of this organism to 
metabolize arginine. Nevertheless, some more specific 
method for conveniently identifying either subspecies in 
laboratories would clearly be desirable. The DNA-DNA 
differences of these bacteria suggest that genomic probes 
should be feasible, and some progress in this direction has 
already been reported (6, 19) in the form of a specific probe 
for each subspecies based upon a genomic fragment of the 
type strain. 

The existence of a proper nomenclature for strains related 
to strain F38T is potentially useful to clinical veterinary 
workers. Although the names M. capricolum subsp. Capri- 
colum and M. capricolum subsp. capripneumoniae may 
seem somewhat cumbersome or confusing when used in full, 
it is likely that, in practice, the subspecies names will often 
be used as trivial, colloquial terms to describe the organisms 
(i.e. , simply capricolum and capripneumoniae). 

We are most grateful to J. G. Tully for his encouragement and 
valuable advice in the preparation of the manuscript and to G. S. 
Cottew for his very helpful criticisms of the manuscript. We 
appreciate the contribution made by M. M. Salih to our earlier 
characterization studies of the F38 mycoplasma. 
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