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Advantage was taken of the fact that mycoplasma
growth is inhibited in the presence of species-
specific antisera to perfect a new method of
speciation. Variables involved were explored and
the application to unknown isolates demonstrat-
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“The identification of Eaton's atypical pneumo-
nia agents as a mycoplasma in 1962' led to exten-
sive studies on the role of this organism as a cause
of human respiratory disease. Cultures of patients
for Mycoplasma pneumoniae, as the new organism
was named,? yielded a variety of other mycoplas-
ma species that had not been identified previous-
ly. Due to their small genome size (5 X 10% Dal-
tons), mycoplasmas are much more limited in bio-
chemical characteristics than are other conven-
tional bacteria, and speciation consequently de-
pends upon serological testing. The principal
method that had been available was the comple-
ment fixation technique, a faborious process
plagued by variable degrees of cross reaction.

“Edward and Fitzgerald in 19543 had observed
that mycoplasma growth was inhibited if homotyp-
ic antibody was incorporated into the agar
medium. A modification of these studies was pre-
sented by Huijman-Evers and Ruys,? who placed
filter paper discs saturated with antisera on agar
plates inoculated by the push-block technique.
Further use of these ideas was made to simplify
and better control the process, as well as to eval-
uate it for applicability to mycoplasma species
identification.

“Antisera were prepared to eight different my-
coplasma species. These organisms in broth cul-

tures were used to inoculate agar plates, and anti-
serum-impregnated filter paper discs were applied.
After incubation for several days to allow growth
of the test organisms, zones of inhibition were ob-
served around the homotypic, but not the hetero-
typic, anlisera. The same mycoplasmas and an-
tisera were studied also by the copventional com-
plement fixation method for comparison. The
growth inhibition technique proved to be much
simpler and more specific as a means of spe-
ciation. However, the procedure was relatively in-
semsitive compared to complement fixation and
had no role as a serologic test. X

“The growth inhibition technique was guickly
adopted by other workers in the field of mycoplas
mology and has enjoyed extensive application
subsequently. This led rapidly to the identification
of a wide variety of mycoplasma species which
were previously known only by strain abbrevia-
tions. A critique of the procedure together with
technical variations proposed by others is the sub-
ject of a paper from the World Health Organiza-
tion.3 A recent description of the growth inhibi-
tion technique appears in Methods in Mycoplas-
mology.&

“The report in Journal of Immunology played a
major role in establishing me in a niche in the
field. Currently the ber of related publications
is around 80, but no others have received the same
citation popularity. It is of retrospective interest
that the definitive experiments on which the work
was based required less than one month to 2ccom-
plish.

“The description of the growth inhibition test
for mycoplasma speciation formed the basis of 2
ten-year Career Development Award from the Na-
tional Institutes of Health to evaluate the role of
mycoplasmas in human diseases. In tuin, this work
led to editorial board appointments for the J !
of Bacteriology, Infection and Immunity, Journal of
Clinicai Microbiology, and Pediatric Infectious Dis-
eases. Currently, | am chairman-elect of the Inter-
national Organization for Mycoplasmology, and
will become the chief presiding officer following
the forthcoming congress to be held june 24-29,
1984, in Jerusalem, Israel.”
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) Chapel Hill, North Carolina

-

Reeeived for publication December 2, 1963

The role of mycoplasma in human respiratory
tract disease has been established by the demon-
stration that Eaton’s atypical pneumonia agent is
& pleuropnenmonia-like organism (PPLO) (1-3).
Since other mycoplasma can be isolated from
the mouth and throat in over half of normal sub-
jects (4, 5), means of differentiating species is
essential in assessing the role of various PPLO
in disease states. Simple identification procedures
would also facilitate study of tissue culture con-
tamination by the myecoplasma,

Mpycoplasma species have been classified ae-
cording to their biologic properties and serologic
reactions. With occasional exceptions (6), biologic
properties are not unigque and do not permit
species identification (7). The complement fixa-
tion technique has been widely used to study
species differences, but the method is laborious
and cross-reactions may make uncertain the
identity of unknown antigens. Edward and Fitz-
gerald (8) first described growth inhibition of the
PPLO by antiserum, and the phenomenon has
been studied more recently by Bailey et al. (9, 10).
Huijmans-Evers and Ruys (11) have reported a
method of inhibiting human genital mycoplasma
on solid media hy application of antiserum-
saturated paper disks; these investigators demon-
strated that the inhibition produced was species-
specifie for the strains studied.

This report deseribes a technique for identify-
ing mycoplasma species by modification and ex-
tension of the method of Huijmans-Evers and
Ruys. Eight strains of mycoplasma were studied,
including one which has not previously been re-
ported, and the procedure was found to be highly
specific. In evaluation of the method, it was de-
termined that the ability of antiseras to inhibit

! This investigation was conducted under spon-
sorship of the Commission on Acute Respiratory
Diseases, Armed Forces Epidemiological Board,
and was supported by the Office of The Surgeon
General, Department of the Army.

mycoplasma was a stable phenomenon which was
influenced by the relative proportions of serum
and organisms. Use of the growth inhibition
technique is demonstrated in the species identifi-
cation of 155 PPLO strains,

MATERIALS AND METHODS

Myecoplasma species. Seed cultures of the follow-
ing mycoplasma were obtained from the Ameriean
Type Culture Collection: M. laidlawii A (14-089),
M. laidlawii B (14-192), M. hominis type 1 (14-
027) and M. hominis type 2 (14-152). Cultures of
M. salivarium and M. fermentans were supplied by
Dr. R. M. Chanock, and Eaton’s agent (strain
Mae) was received from Dr. C. Liu. The PPLO
designated herein as strain Patt was first recov-
ered in January, 1962, from pharyngeal cultures
of a normal subject in Chapel Hill.

Preparation of antigens. The various organisms
were propagated in a medium deseribed by
Chanock et al. (12), consisting of PPLO broth
(Difeo), 70%, unheated horse serum, 20%,
freshly-prepared yeast extract, 109, and peni-
cillin, 1000 units/ml. The completed broth was
centrifuged at 30,000 X G and passed through a
0.03 Selas eandle to remove any particulate mat-
ter which eould be sedimented with the antigen.
Culture vessels consizsted of 2-L Erlenmeyer
flasks containing agar layers (50 ml) composed
of the above medium plus 0.99, Bacto agar, over
which was placed 1 L of the broth. After inocula-
tion, flasks were naintained in a humidified 37°C
incubator with an atmosphere of 5% CO; in air,
The PPLO cultures were harvested after 4 days,
except for Eaton's organism which was incubated
7 days. The organisms were sedimented at 30,000
X G, and were washed three times in 0.85%
saline made with glass-distilled water. The finai
sediment was resuspended in sufficient saline to
provide a 50- to 100-fold concentration of the
gtarting culture. The resulting suspensions were
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storert at —65°C for use in iImmunizing rabbits
and as complement-fixing antigens.

Preparation aof antisera. Albino mbbits weigh-
ing approximately 2 kg were immunized after
the manner of Lemeke (13), two or more animals
being used for each struin. Each animal received
1 ml of antigen intravenously at 2-day intervals
for five injections, followed by 1 ml of antigen
suspended in 1 ml of Freund’s complete adjuvant
intramuscularly, The animals were bled from
the heart before immunization and again at 3 to 4
weeks after the last injection. The initial sera of
two rabbits were found to inhibit growth of Eaton
PPLO, and specimens from these animals were
not employed subsequently, All sera were storer
at —20°C until needed, and samples were heated
at 56°C for 30 min before use in the complement
fixation tests.

Complement-fieation technigue. All complement
fixation titrations were performed with Micro-
titer equipment (Cooke Engineering Co., Arling-
ton) (14), using two exact units of complement
and overnight fixation at 4°C before addition of
the hemolytic system. Unitage of antigens and
antisera was determined with “checkerboard”
titrations. Titration end points were chosen as
those serum dilutions producing at least 757,
fixation of complement.

Growth infibition lechnigue. PPLO ngar plates
(10-em) were placed open in a 37°C incubator for
1 hr to dehydrate the medium surface, after which
each plate was inoculated with 0.1 ml of log-
phase broth cultures of mycoplasma, Sterile 6-mm
filter paper disks of the type used for antibiotic
sensitivity testing were saturated with 0.025 ml
of undiluted antisera, using s calibrated loop
(Microtiter), Disks were then pressed onto the
inoculated agar surface, and the plates were in-
cubated until colonies became visible (1 to 4
days). The plates were examined with a low-
power stereomicroscope, and zones of inhibition
around disks were measurel in millimeters (rom
the disk edge to the beginning of growth. Normal
rabbit serum-impregnated disks served as controls
on each plate.

RESULT=

Specificity of mycoplasma inlibition with antisera

Eight mycoplasma strains and their homol-
ogous antisera were employed to determine the
specificity of the growth inhibition technigue,
Filter paper disks saturated with the undiluted
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antisera were applied to plates freshly inoculated
with broth cultures of M. leidlawit A and B,
M. homints types 1 and 2, M, salivarium, M.
Jermentans, Eatons PPLO, and PPLO strain
Patt, An example of the appearance of these
plates after incubation is shown in Figure 1.
Inhibition was recorded when no growth, or
clearly suppressed growth, oceurred beyond
0.5 mm of the disk edge. After the colonies ma-
tured, results were unaltered by additional in-
cubation of the cultures. Each strain was in-
hibited by its homologous antiserum: zones
measuring 3 to 7 mm in width were produced in
the cultures of . hominis types 1 and 2, 1.
saliwvarium, M. fermentans, Eaton's PPLO, and
Patt PPLO. There was no inhibition of these
strains by heterologous antisera, nor by normal
rabibit serum. Growth of the two Laidlaw strains
was suppressed by both their homologous and
heterologous antisera, although the zones pro-
duced by the heterologous antisera were only half
as wide as those around the homologous anti-
serum disks. It has been shown that the Laidlaw
species are closely related biologically and anti-
genically (7).

The same antizera were titrated for comple-
ment-fixing ability against antigens prepared
from the various mycoplazma species, Two units
of the antigens were allowed to react with serial
2-fold dilutions of each antiserum. The serum-
dilution end points obtained are indicated in
Table I. Varying degrees of eross-reactivity
among the antigens and antisern were evident,
the most marked instances being the antisera
against the Laidlaw and Eaton vrganisms with
heterologous antigens, The magnitude of rela-
tionship among the strains can be more simply
expressed through use of a formula applied by
Archetti and Horsfall (15) and by Jordan and
Gaylin (16) to the study of influenza vires strains:

Per cent relationship = £/r; X r: X 100,

heterologous titer, antigen 2
wherer, = - e e
homologous titer, antigen 1

heterologous titer, antigen 1

and re = = - .
: homologous titer, antigen 2

Single figures are derived which reflect the de-
gree of interaction between two antigens and two
antisera. By definition, a homologous antiserum-
antigen reaction reeeives aorating of 1009, Re-
sults of applieation of this formuly to the data in

e
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Figure 1. Culture of Myecoplasma hominis type 1, 48 hr after inoculation of the agar and application of
antiserum-impregnated disks. Antiserum code: (1) Mycoplasma laidlawii A; (2) Mycoplasma fermentans;
(3) Patt PPLO; (4) Eaton plenropneumonia-like organism (PPLO); (5) Muycoplasma salivarium; (6)
Mycoplasma hominis type 2; (7) Mycaplasma hominis type 1; (8) Mycoplasma laidlawi? B, To the unaided
eve growth of the PPLO appears as n finely granular haze covering the agar surface. A clear zone of
growth inhibition surrounds the homologous disk, no. 7, whereas no inhibition is produced by the heter-

ulot_pm untiserum disks.

Table [ are presented in Table LI, Again it is
evident that the Eaton and Laidlaw strains cross-
reacted strongly. The remainder of the PPLO
were less than 259 related, which was inter-
preted as evidence for antigenie distinction of
these strains. The complement fixation method
thus appeared less speeific than the inhibition
technique, and was more difficult to perform and
to interpret.

Sensitivity of the growth inkibition technique

For evaluation of the sensitivity of the inhibi-
tion reaction, serinl 2-fold dilutions of antisera

against the Eaton and Patt PPLO strains were
prepared, and disks saturated with each dilution
were applied to agar plates freshly inoculated
with the homologous PPLO. As indicated in
Table III, the width of the inhibitory zones after
incubation was directly proportional to the
antiserum concentration. Serum dilutions cor-
responding to 64 complement fixation antibody
units for the Eaton organism, and to 32 units for
the Patt PPLO, produced inhibition in this ex-
periment. The inhibition procedure as performed
appeared to be less sensitive than the complement
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TABLE I
Complement fization titers of mycoplasma antisera against homologous and heterologous antigens
Antiserum Titers®
Antiges® o M b o I Eaton

. gyt er | s bt s P W3 i, . ] Patt
ek | ypeh | pet | toped |salivariom| fner | SO | rLO
M. laidlawii type A............ 128 128 32 32 64 <8 256 <8
M. laidlawii type B............ 256 | 256 32 16 32 <8 | 2% <8
M. hoministype 1............. 64 64 612 32 32 <8 128 <8
M. hominis type 2. ............ 128 128 256 2048 64 8 256 32
M. salivarium.................. 128 128 32 32 2048 32 256 64
M. fermentans. ................ 128 128 32 32 64 128 256 <8
Eaton PPLO (Mae)............ 128 128 64 32 64 <8 256 <8
Patt PPLO.................... 128 128 128 64 128 128 128 2048

s Two antigenic units employed, as determined by *‘‘checkerboard” titration with homologous

antisera.

b Reciprocal of serum-dilution end point (homologous titers in italics)

¢« PPLO = pleuropneumonia-like organisms.

TABLE 11

Relationship of eight plewropneumonia-like organism (PPLO) strains derived from reciprocal complement
Jfization titrations of anlisera

Degree of Relationship?
FPLO Straias M. | Mteis | Mode | M e ; Eaton

% % Yo Yo % % % %
M. laidlawii type A............ 160
M. laidlawii type B............ 100 100
M. hoministype 1............. 18 13 100
M. hominis type 2. ............ 13 7 9 | 100
M. salivarium.................. 18 9 3 L 100
M. fermentans..............c... <25 <18 <7 3 9 100
Eaton PPLO (Mae)......... . 100 70 25 13 9 <25 100
Patt PPLO. ... .. <7 <5 <3 2 5 <7 <5 100

o Calculated from data in Table I. See text.

fixation method for detection or quantitation of
antibody.

Variables influencing mycoplasma growth
inhibilion on solid media
In their work with human genital PPLO,
Huijmans-Evers and Ruys indieated that thick-
ness of the agar medium in plates and antiserum
storage conditions both influenced the magnitude
of growth inhibition produced (11). A series of
experiments was therefore designed to evaluate
the effect of these and other variables upon in-

hibitica of the eight PPLO strains studied in the
present project.

Agar medium thickness. Petri dishes (10-cm)
were prepared containing 5, 10, or 20 ml of the
PPLO agar medium. Sets of the three types of
plates were inoculated with each of the eight
PPLO strains, and filter paper disks saturated
with undiluted homologous antisera were applied
to each plate. After colonies developed, measure-
ment of inhibitory zones indicated inconsistent
and minor variations in size which were not re-
lated to the amount of agar in the plates. This



WALLACE A. CLYDE, JR. [voL. 92
TABLE 111
Sensttivity of pleuropneumonia-like organism (PPLO) tnhibition by antizserum digks
Antigerum Dilution® p—_—
FPLO Fixation Titer®
1 2 4 8 16 l 32 64
Eaton PPLO (Mae)............,.. 2.5 1.0 0 0 0 0 0 128
Path PPLO......c cocamnscasnmseciisss 4.0 3.5 3.0 2.5 2.0 1.5 0 1024

® Reciprocals of serum dilutions used to impregnate disks. Amount of inhibition recorded in milli-

meters from edge of disks.

b Reciprocals of serum dilution end points determined by titrations with 1 unit of the homologous

antigens.

result had not been anticipated, since serum
diffusion from the disks would seem to econtrol
the size of the inhibitory zones. The medium
employed contained only 0.9% agar, and freshly
poured plates were used in all experiments. Since
the medium was saturated with water, serum
penetration may have proceeded too slowly in
this instance to influence the zone of inhibition
within the effective time period.

Condilions of antiserum storage. The antisera
were studied in their ability to produce PPLO
growth inhibition after various periods at —20°C,
4°C, and 56°C. The effect of repetitive [reezing
and thawing of sera stored at —20°C was also
evaluated. PPLO agar plates were inoculated
with broth cultures of the various strains as be-
fore, and disks were applied containing antisera
exposed to the conditions listed. These experi-
ments revealed that inhibition of the PPLO was
produced by undiluted antisera stored up to 1
year at —20°C; this effect was not altered by
additional storage up to 60 days at 4°C. Repeated
freezing and thawing of the antisera to a total of
20 cyeles also did not affect inhibition, nor did
heating the antisera up to 30 min at 56°C. The
capacity of the antisera to produce growth in-
hibition thus appeared to be a relatively stable
property.

Cullure age. Agar plates were inoculated with
the various PPLO strains (excluding the rapidly-
growing Laidlaw species), and homologous anti-
serum disks were applied after varying lengths of
time up to 48 hr. The sizes of the inhibitory zones
were identical when disks were applied at 0, 4 and
8§ hr after plate inoculation. When added 24 hr
after the inoculum, the disks produced inhibitory
zones averaging 25% nparrower than at 8 hr;
and at 48 hr, zones 50 to 859 narrower were
produced. In the present experiments, antiserum

added after maturation of colonies did not cause
their dissolution, as was reported by Edward and
Fitzgerald (8).

Inoculum size. Bailey et al. (10) have demon-
strated that in liquid media the degree of PPLO
inhibition produced by antiserum depends upon
the ratio between number of organisms and
antiserum dilution. The effect of antiserum dilu-
tion upon a constant inoculum was demonstrated
above in the experiments on sensitivity of the
disk inhibition method. Corollary experiments

TABLE IV

Relationship befween inoculum size and amount of
inhibition produced by anfiserum-impregnated

disks
b ——all -

fogio mem

M. hominis type 1 4.46 4
3.46 5.5
2.48 7.5
1.46 —

M. fermentans 5.62 6
4.62 7.5
3.62 8
2.62 —

Patt PPLO 6.9 4.5
5.9 6
4.9 7.5
3.9 8

a Number of eolony-forming units placed on the
surface of a 10-¢cm agar plate,

b Width of zone between antiserum disk edge
and beginning of growth (averages from three
experiments).

¢ Too few colonies for accurate interpretation.
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were performed to examine the effect produced by
inoculum variations with antiserum constant.
Broth cultures of M. hominis type 1, Eaton
PPLO, and Patt PPLO were diluted with fresh
broth in llog increments to 107%. Agar plates
were inoculated with 0.1 ml of each dilution of
the organisms, and homologous antiserum-im-
pregnated disks were applied to the plates. At the
same time, the inoculum dilutions were prepared
for colony counting (17). After the colonies ma-
tured, inhibitory zones were measured and cor-
relation was made with the number of colony-
forming units of PPLO which had been used to
inoculate each plate. Results of these experiments
are summarized in Table TV. The data indicate
that the width of the inhibitory zones around
antiserum disks could be related to the number
of organisms employed.

The foregoing experiments suggested that al-
though antiserum diffusion into solid medium is a
theoretical problem in determining the degree of
PPLO growth inhibition, in practice the more
important factor was the ratio between the num-
ber of organisms present and the amount of
antiserum,

Application of the growth inhibition technique in
species identification of unknown mycoplasma
The growth inhibition technique was studied

in relation to identification of 155 PPLO strains
from diverse sources (Table V). Sixty-nine strains
were recovered from normal individuals in Chapel
Hill, by means of dry cotton swabs of the tonsillar
pharynx plated immediately onto PPLO agar.
Thirty-one additional strains were obtained in
similar fashion from 29 patients having a variety
of lower respiratory tract infections, and one
strain was recovered from a rabbit kidney cell
line. These strains had been adapted to growth in
PPLO broth and were stored at —65°C until
used, Four isolates from patients with pneumonia
in Seattle and four tissue culture-contaminant
PPLO were received from Dr. George Kenny.
Four isolates of Eaton's PPLO from Marines with
pneumonia at Parris Island were obtained from
Dr. R. M. Chanock. Forty-one isolates were sub-
mitted by Dr. W. P, Glezen (Iansas City),
representing 24 specimens from unormal indi-
viduals and 17 from patients with respiratory
tract dicease. Agar plates were inoculated with
broth subeultures of the various strains, and filter
paper disks saturated with the eight PPLO anti-

TABLE V

Identification of 165 pleuropneumonia-like organism (PPLO) strains using disks impregnated
with mycoplasma antisera

PPLO Isolates Species
s v (e | Lt | B |

Normal pharynx

Chapel Hill . ........ g ey AL S I A 5 69 1 10 0 58

Tadhe CEY - ... ivison s v nnssomsenmryms 24 0 5 0 19
Patients with pneumonia®

Chupsl RIS, Uy, 000 e TR L 29 5 3 5 18

2 g e S B S e 10 4 1 0 3 ]

Parcis Xaldnd . ..viviese v iiii i s s pemns 4¢ 0 0 4 1

Kangas City. ..ocvvieremvnionsazanionranes 17 0 1 0 16
Tissue cultures v

Beattle......... . e i T g S A 4 4 0 0 0

Chapel Hill ... .o, 1 0 0 0 1

pi 0 L1 O RR r ae M e, N 152 11 19 12 113

= Except for Eaton PPLO, relationship of isolates to disease is not established nor hereby implied.
¢ One isolate had Eaton and Patt PPLO; one isolate had Eaton PPLO and M. salivarium.
¢ One isolate had Eaton and Patt PPLO. These isolations were made initially in tissue culture,
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sera deseribed were applied to each plate. After
incubation, examination of the cultures was made
for evidence of growth inhibition.

The results of these tests are summarized in
Table V. Each organism tested was specifically
inhibited by a single antiserum. The majority
of strains from the normal human pharynx were
inhibited by the antiserum against Patt PPLO;
isolates were also found which were inhibited by
antisera against M. hominis type 1 and M.
salivarium. From the patients with pneumonia, 12
isolates were identified as Eaton’s PPLO, 6 as
M. hominis type 1, 4 as M. salivarium, and 35 as
Patt PPLO. Four of the tissue culture-contami-
nant PPLO were inhibited by the M. hominis
type 1 antiserum, whereas one strain was identical
to Patt PPLO. Strains of M. laidlawii A and B,
M. hominis 2, and M. fermentans were not rep-
resented among the isolates.

DISCUSSION

The specificity of growth inhibition by antisera
as a means of identifying PPLO species has not
been reported previously, except on & limited
seale in studies of human genital strains (9, 11).
Serologie identifieation of PPLO has been ac-
complished with agglutination, precipitin, and
complement fixation procedures, the latter en-
joying the widest use. Application of reciprocal
complement, fixation tests to an unknown PPLO
antigen can produce confusing results because of
cross-reactions. These cross-reactions may be
due to shared antigens, rather than to antibodies
against medium components, as recently demon-
strated by Taylor-Robinson et al. (18), The total
absence of demonstrable cross-reactivity by the
inhibition technique deseribed suggests that this
phenomenon may depend upon properties of the
antisera independent of complement-fixing anti-
bodies, although the two factors were related in
degree (Table III).

Although it has not been established that the
inhibitory substances are specific antibodies, two
factors suggest that this is the case. The high
degree of specificity in the inhibition experiments
demonstrated that the immunized rabbits re-
sponded selectively to the eight prototype PPLC
used. The stability of the inhibitory factors svas
also in keeping with the thesis that these sub-
stances were antibodies.

The inhibition technique provided rapid and
precise identification of 155 strains of PPLO from

WALLACE A. CLYDE, JR.
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diverse sources. Variables influencing the suecess
of this procedure appeared to be related chiefly
to the amount of antiserum employed and to the
size of the PPLO inoculum. These data support

the observations of Bailey et al. (10), who re-_ _

ported that the inhibition of mycoplasma in
liquid media appeared to depend upon the es-
tablishment of an equilibrium between the num-
ber of organisms and amount of antiserum used.
In contradistinetion to the work of Huijmans-
Evers and Ruys (11), factors related to antiserum
diffusion through solid media appeared to play a
relatively minor role in these experiments. The
technique described was applicable to identifiea-
tion of saprophytic PPLO, organisms recoverable
from the human genitalia and oral eavity, and
the pathogenic respiratory tract PPLO first de-
seribed by Eaton (19). The identification of four
of five tissue eulture-contaminant PPLO as M.
hominds type 1 lends support to published studies
indicating a high frequency of this human species
in various tissue cultures (9). A simple species
identification procedure, such as that described,
may make more feasible studies on the epidemi-
ology of tissue culture contamination with PPLO.

Seventy-three per cent of the strains isolated
were inhibited by antiserum against the Patt
prototype. Study of the various PPLO antigens
and antisera by complement fixation first indi-
eated the unique qualities of the Patt strain, and
the growth inhibition studies gave further evi-
dence that this PPLO represented a species not
included among the currently classified myco-
plasma of human origin (7). This strain is under
further study to determine its possible relation-
ship to PPLO recovered by other investigators
which have not yet been elassified (20). Distine-
tion of the Patt PPLO is important, in that it was
frequently recovered from the human pharynx
using media suitable for isolation of Eaton’s
PPLO, and there is a close resemblance between
these two strains in colony size and morphology.
Eaton and Patt PPLO may be differentiated by
biologic means, in that the Patt strain fails to
ferment carbohydrates® and does not lyse mam-
malian erythrocytes (21). The frequency with
which the Patt organism was isolated from people
in both health and disease suggests that this
strain may be a previously unrecognized com-

? Dextrose, duleitol, galactose, glycogen, inosi-
tol, munnose, maltose, starch, sucrose (21).
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nonent of the microhinlagie flora of the human

throat under normal circumstances.
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SUMMARY

A method of mycoplasma species identifica-
tion is described, based upon inhibition of the
PPLO growth on solid media around antiserum-
impregnated filter paper disks. In eomparison to
the classical serologie identification method using
complement fixation, the technique desecribed was
completely species-specific for identification of
unknown antigens, but was less sensitive for de-
tection of antibodies in sera. Examination of
several variables influencing this reaction indi-
cated that factors relating to the ratio between
the number of organisms used and the amount of
antiserum were more important determinants
than were factors concerned with antiserum dif-
fusion through the media. The ability of the
antisera to produce growth inhibition by the
means described was a stable property, being
retained after long periods of storage at —20°C
and 4°C, and after heating at 56°C,

Application of the inhibition technique per-
mitted successful identification of 150 pleuro-
pneumonia-like organisms (PPLQO) isolated from
the human pharynx in health and disease, and
five strains recovered from tissue cultures. The
method was simpler to perform and to interpret
than species identification based upon the com-
plement fixation technique.

In the eourse of these studies, a PPLO isolated
frequently from the normal human pharynx was
defined which was distinet from the classified
mycoplasma species of human derivation by both
the complement fixation and growth inhibition
methods. This emphasizes the need for recopni-
tion of this and other ubiquitous PPLO species
by investigators studying human respiratory
tract dizease.

MYCOPLASMA SPECIES IDENTIFICATION
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