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The susceptibilities of T-mycoplasmas (Ureaplasma urealyticum) to minocy-
cline, demeclocycline, doxycycine, tetracycline, and erythromycin were deter-
mined by a direct tube dilution test. T-mycoplasma-positive urine sediments of
105 patients with a history of reproductive failure were used as inocula. Minocy-
cline was found to be the most active of the group of antibiotics commonly used
to eradicate T-mycoplasma infection. Based on the median initial minimum
inhibitory concentration, minocycine was the lowest with 0.03 ,ug/ml, followed
by demeclocycline and doxycycine with 0.125 ,ug/ml, tetracycline with 0.25 ,ug/
ml, and erythromycin with 2.0 p,g/ml. Six T-mycoplasma isolates which had
been cloned three times were also tested for susceptibility to the same five
antibiotics. The same susceptibility pattern was found. Strains resistant to high
concentrations ofall antibiotics occurred. Strong positive correlation was seen in
21 patients between in vitro highly resistant strains and positive posttreatment
cultures. These results indicate that empirical treatment of genital mycoplasma
infections is not justified. Cultures should be taken pretreatment, susceptibility
testing performed prior to treatment, and follow-up cultures done posttreat-
ment.

T-mycoplasmas have been implicated in non-
gonococcal urethritis by Shepard (26, 27) and
Bennett et al. (4) and in human reproductive
failure by Kundsin et al. (20, 21), Gnarpe and
Friberg (14), and Home et al. (17). Further-
more, Home et al. (16) have described an en-
dometrial lesion associated with the isolation of
T strain mycoplasmas which may explain pa-
tient infertility. Determination ofthe antibiotic
susceptibility ofT-mycoplasmas recovered from
patients who were treatment failures suggested
that a possible cause for this failure was the
existence of strains highly resistant to tetracy-
cline, tetracycline analogues, and erythromy-
cin. These antibiotics, as currently prescribed
for T-mycoplasma infections, are shown in Ta-
ble 1.

In the present study, a direct drug suscepti-
bility test was performed based on a similar
method described for mycobacteria (2). Urine
sediment containing T-mycoplasmas was used
as the inoculum instead of cloned T-mycoplas-
mas for two reasons. First, subculturing is fre-
quently impossible. Hayflick (15) found that
almost 70% of mycoplasmas isolated from hu-
man clinical materials could not be subcultured
after initial isolation. Endogenous nutrients
carried over from growth in the natural envi-

ronment undoubtedly accounted for the initial
isolation of this group of very fastidious myco-
plasmas. Secondly, the composition of the
growth medium has been shown to signifi-
cantly influence certain properties. Because of
their propensity to bind components from the
medium, great caution must be exercised in
describing characteristics of mycoplasma spe-
cies. Their physical properties, antigenicity,
antibiotic susceptibility, and even their reac-
tion in certain diagnostic tests, have all been
demonstrated to be related to the growth me-
dium (6, 24). A number of studies have indi-
cated that the mycoplasma cell membrane in-
fluences antibiotic susceptibility. For example,
resistance to tetracycline has been shown to
involve a reduced permeability of the mem-
brane to the antibiotic, rather than an altera-
tion in a ribosomal protein synthesis, in several
mycoplasmas (9, 25).

MATERIALS AND METHODS

One hundred and five urine sediments from 105
patients found to be positive for T-mycoplasmas in
the Surgical Bacteriology Laboratory, Peter Bent
Brigham Hospital, Boston, Mass., were used in this
study. These patients had a history of reproductive
failure. Their specimens (urine and vaginal, and
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TABLE 1. Antibiotics which have been reported as successfully eradicating T-mycoplasmas from the
genitourinary tract

Antibiotic Dose Duration Investigator
Minocycline 200 mg Day 1 Hodgson (personal communication)

100 mg 7 more days
Doxycycline 200 mg Day 1 Gnarpe & Friberg (14)

100 mg 9 more days
Demeclocycline 1 filmtab 10 days Horne et al. (17)

(300 mg)
Tetracycline 2 g 10 days Shepard (27), Bennett et al. (4)
Erythromycin 2 g 10 days Shepard (27)

cervical or urethral swab) were sent to the labora-
tory by private gynecologists and infertility clinics.
The study was conducted over a 1-year period be-
tween August 1974 and August 1975. The T strains
were identified by the simultaneous use of liquid
and solid media as described by Kundsin (19).

Preparation of the antibiotic solutions. Standard
minocycline, demeclocycline, and tetracycline pow-
ders of known potency were provided by the Lederle
Laboratories (Pearl River, N.Y.). Erythromycin was
purchased through the hospital pharmacy as sterile
erythromycin gluceptate powder (Ilotycin, Dista
Products Co., Eli Lilly and Co., Indianapolis, Ind.).
Doxycycline was donated by the Pfizer Laboratories
Division of Chas. Pfizer & Co., Inc. (New York,
N.Y.). Minocycline hydrochloride had an activity of
876 ,ug/ml. The product was used without drying,
because the potency factor corrects for moisture con-
tent, hydrochloride, and inactive materials. Deme-
clocycline hydrochloride and tetracycline hydrochlo-
ride were 100% active and needed no corrections.
The initial solutions (stock solutions) of minocy-

cline, demeclocycline, and tetracycline were made
up in 0.01 N hydrochloric acid, giving an antibiotic
concentration of 1,000 ,g/ml. These stock solutions
were each sterilized by passage through a mem-
brane filter (0.22-,um pore size, Millipore Corp., Bed-
ford, Mass.). The erythromycin gluceptate and doxy-
cycline hyclate were dissolved in Sterile Water for
Injection (Eli Lilly and Co.) giving an antibiotic
concentration of 1,000 ,ug/ml. Under aseptic condi-
tions, using ultraviolet irradiation, each stock solu-
tion was dispensed in 1.8-ml aliquots into sterile
polysterene tubes with pop-off caps (Falcon Products,
Cockeysville, Md.) and frozen (-75 F [ca. -59.5 C]).
Each tube was thawed only once prior to suscepti-
bility testing and was used immediately to prepare
broth dilutions.

Susceptibility test procedure. The minimal inhib-
itory concentration (MIC) was determined by using
a dlrect drug susceptibility test as described for my-
cobacteria (2). Only urine sediments in which T-
mycoplasmas had been visualized were used as inoc-
ula. The urine was dispensed in clear, sterile plastic
tubes in aliquots of 12 ml. Each urine specimen was
centrifuged in a clinical centrifuge (1,100 x g). The
supernatant was discarded, and the remaining 1 ml
of sediment was frozen at -75 F until the original
sediment had been found positive for T-mycoplas-
mas.
Tubes containing 1 ml of Ford medium (7) with

200, 40,8, 4,2, 1,0.5, 0.25, 0.125, 0.06, and 0.03 tgof

antibiotic per ml were made up on the day each
antibiotic was tested. To each tube 0.025 ml of
thawed, well-mixed urine sediment containing T-
mycoplasmas was added, using a calibrated microti-
ter pipette. The tubes were closed with tight-fitting
plastic caps. For each isolate a control tube contain-
ing 1 ml of Ford medium and 0.025 ml of urine
sediment with T-mycoplasmas was inoculated si-
multaneously. All tubes were incubated at 36 C for
10 days and observed daily for color change.
Of 105 specimens from different patients, 102 T-

mycoplasma isolates were tested for susceptibility to
minocycline, 97 to demeclocycline, 58 to doxycycline,
18 to tetracycline, and 35 to erythromycin.
The MIC was defined as the lowest concentration

of antibiotic inhibiting color change in broth by the
T-mycoplasma isolate tested. The initial MIC was
determined as the lowest concentration of antibiotic
inhibiting color change caused by a given T-myco-
plasma at the time the control tube containing the
same strain changed. The lowest concentration of
antibiotic that completely inhibited color change
after 6 days of incubation was also noted and will be
referred to as the "final MIC." It is included because
color changes were slower to develop in the presence
of antibiotic than in the controls without antibiotic.
Therefore incubation must be prolonged until no
further color changes occur. Incubation beyond 6
days did not result in any further color change. The
final MIC represents only an upper limit of the true
MIC at 6 days because of possible deterioration of
the antibiotic.
To establish that the presence of 0.01 N hydro-

chloric acid used as solvent for minocycline, deme-
clocycline, and tetracycline had no effect on the
growth ofT-mycoplasmas, several experiments were
performed similar to the tube dilution method, us-
ing a stock solution of 0.01 N hydrochcloric acid
without antibiotic.

The T-mycoplasmas were not isolated from their
original environment (urine) prior to testing. Table
2 shows the relative occurrence of other bacteria
present in the 105 urine specimens used in this
study.
To establish that cloned strains showed the same

antibiotic susceptibilities, 6 isolates of T-myco-
plasma which had been cloned three times were
assayed, and the results were compared with those
obtained from the clinical isolates. These strains
were representative of isolates from different
sources. Strains 960 and K-12 were isolates from
patients with nongonococcal urethritis (obtained

VOL. 9, 1976 1013



1014 SPAEPEN, KUNDSIN, AND HORNE

TABLE 2. Occurrence of microorganisms in the 105
urine cultures

Organisms" No. of urine
cultures (%)

T-mycoplasmas 63 (60.0%)
T-mycoplasmas and Mycoplasma 19 (18.0%)
hominis

T-mycoplasmas and Candida albicans 10 (9.5%)
T-mycoplasmas and Proteus mirabi- 4 (3.8%)

lis
T-mycoplasmas and Torulopsis glabrata 3 (2.8%)
T-mycoplasmas, Mycoplasma hom- 2 (1.9%)

inis, and Candida albicans
T-mycoplasmas, Mycoplasma hom- 2 (1.9%)

inis, and Proteus vulgaris
T-mycoplasmas, Proteus mirabilis, 1 (0.9%)
and Candida albicans

T-mycoplasmas, Proteus mirabilis, 1 (0.9%).
and Torulopsis glabrata
a Presence of few gram-positive cocci and/or lac-

tobacilli possible.

from M. C. Shepard); NUN was from the urine of an
asymptomatic nun; BROWN was from a sympto-
matic patient with genitoinfectious disease; BAR-
BARA was from the cervix of a patient with carci-
noma in situ; and BOSTON T was from the fetal
membranes of a middle trimester spontaneous abor-
tion.

Titration of the urine specimens. The titer of
each specimen was determined by adding 0.2 ml of
urine sediment to 1.8 ml of Ford medium (7). This
was carefully mixed (Vortex-Genie) to break up
clumps and serial 10-fold dilutions were made in the
same medium using 0.2 ml to 1.8 ml, contained in
clear plastic screw-cap tubes, up to 10-5. The tubes
were incubated at 36 C for seven days. The highest
dilution in which a color change occurred was con-
sidered the end point. The results were read visually
and expressed as titers of color-changing units
(CCU). One hundred and twenty-five isolates of T-
mycoplasmas in urine sediments were titrated.

Correlation between susceptibility test results
and posttreatment urine cultures. Fifty of the 105
patients were recultured for the presence of T-myco-
plasmas within a period of 4 to 8 weeks after comple-
tion of their antibiotic therapy. The posttreatment
urine culture results were correlated with the final
MIC of the prescribed antibiotic for each patient. Of
these 50 patients, 2 were treated with minocycline,
25 with demeclocycline, 18 with doxycycline, and 4
with tetracycline. None was treated with erythro-
mycin.

RESULTS
Of the 125 T-mycoplasma isolates titrated, 20

specimens with a titer of 10' CCU were not
included in this study because they gave incon-
sistent results due to the low numbers of CCU.
The distribution of the end points of the 105
remaining specimens is presented in Table 3.
Most specimens had a titer of 103 CCU or
greater. Regardless of the titer of organisms in

the urine sediments, the controls containing T
strains without antibiotic showed color change
within 48 h for all specimens. At a titer of 102
CCU, 20% of the controls changed within 24 h;
at a titer 103 CCU, 75% of the controls changed
within 24 h; at a titer of 104 CCU, 81% changed
within 24 h; and at a titer of 105 CCU or greater,
all controls changed within 24 h.
Figures 1 and 2 summarize the initial MIC

and the final MIC of four tetracycline compo-
nents and erythromycin against T-mycoplas-
mas present in urine sediments. The results
show that minocycline was clearly the most
active compound at the lowest concentrations,
followed by demeclocycline, doxycycline, and
tetracycline. Erythromycin was considerably
less active than the tetracyclines with a cluster-
ing of values in the 4.0- to 200-,ug/ml range
(final MIC).
At an initial MIC of 0.03 ,ug/ml, 50% of the T-

mycoplasmas were inhibited by minocycline,
whereas only 25.8% were inhibited by demeclo-
cycine, 13.8% by doxycycline, 11.1% by tetracy-
cline, and 2.6% by erythromycin. At the final
MIC, 2% of the T-mycoplasmas were still in-
hibited by 0.03 jig of minocycline per ml,
whereas all the other antibiotics did not retain

TABLE 3. Distribution of urine titers of the 105 T-
mycoplasmas tested

Titer (CCU) No. of strains (%)

102 10 (9.5%)
103 24 (22.9%)
104 47 (44.8%)

-105 24 (22.9%)

,00

CUMULATIVE
SUSCEPTIBILITIES

(0/%)

003 006 0125 025 05 10 20 40 60 40 200
ANTIBIOTIC I,g/ml)

FIG. 1. Initial MICs for T-mycoplasmas in urine
sediment of minocycline (102), demeclocycline (97),
doxycycline (58), tetracycline (18), and erythromycin
(35). Numbers in parentheses indicate the number of
specimens tested to each antibiotic.
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CUMULATIVE
SUSCEPTIBILITIES

DEMECLOCYCLINE

MINOCYCLIN/E

2RYTNNOMYCIN

TE~~~~~TRACYCLINE

003 O 0.125 0.25 05 10 2.0 4'0 8.0 40 200

ANTIBIOTIC (I,g/ml)

FIG. 2. Final MICs for T-mycoplasmas in urine
sediment of minocycline (102), demeclocycline (97),
doxycycline (58), tetracycline (18), and erythromycin
(35). Numbers in parentheses indicate the number of
specimens tested to each antibiotic.

their activity. The median values for the initial
MIC and the final MIC of minocycline (102 T
strains), demeclocycline (97 T strains), doxy-
cycline (58 T strains), tetracycline (18 T
strains), and erythromycin (35 T strains) are
presented in Table 4. Minocycline showed the
lowest median values for both the initial MIC
and the final MIC.
T-mycoplasmas were susceptible over a broad

range of concentrations to each tetracycline.
Several isolates deviated widely from the me-
dian for each drug. Strains resistant to 40 pg/
ml for each antibiotic were found. Based on the
final MIC, comparable percentages of T-myco-
plasmas were inhibited by achievable blood lev-
els (10, 29) of minocycline (73.5% inhibited by 2
pig/ml), demeclocycline (68.0% inhibited by 2
Ag/ml), doxycycline (79.2% inhibited by 2 pg/
ml) and tetracycline (72.2% inhibited by 4 ,ug/
ml). However, only 11.4% of the T-myco-
plasmas were inhibited by 4 pug of erythromy-
cin per ml. Table 5 outlines the in vitro sus-

ceptibility results of six cloned T-mycoplasma
strains tested to the same five antibiotics. The
titer of each inoculum is presented in the same
table. The results were consistent with those
obtained from the urine sediments. The same
susceptibility pattern was followed. Minocy-
cline again was the most active antibiotic,
followed by doxycline, demeclocycline, tetracy-
cline, and erythromycin. One strain (NUN)
showed a lower final MIC for doxycycline. The
BOSTON T strain was assayed twice, using
inocula with different titers (once with 103
CCU, once with 104 CCU). Both tests gave the
same MIC values. The BOSTON T strain was

the most susceptible strain, and 960 was the
least susceptible. As was observed for the
clinical isolates, the susceptibility appeared to
vary with the isolate tested.
The presence of 0.01 N hydrochloric acid,

used as a solvent for some of the antibiotics,
appeared to have no effect on the susceptibility
test. The color change occurred in all the tubes
containing 0.01 N HCl in broth (similarly di-
luted as in the actual test) and T strains at
the same time a color change was observed in
the control tubes containing broth and T
strains.
Table 6 outlines the data obtained by corre-

lating the posttreatment urine culture results
of 50 patients with the final MIC of the anti-
biotic used for treatment oftheir T-mycoplasma
infection. Of these 50 patients, 29 had a nega-
tive urine specimen posttreatment and 21 had a
positive urine specimen posttreatment. It was
found that patients who carried T-mycoplasmas
in the urine, requiring a final MIC of 4.0 ,ug or
more of a tetracycline per ml in vitro, were still
positive posttreatment. A final MIC of 1.0 ,ug/
ml or less resulted in a negative urine specimen
posttreatment for all but one patient who was
still positive after treatment with doxycycline.
A final MIC of 2.0 ,g/ml in vitro gave mixed
posttreatment results. Four patients were neg-
ative and four patients were still positive for T-
mycoplasma posttreatment. Since 2.0 ug/ml
appears to be a borderline concentration, the
posttreatment outcome probably depends upon
the antibiotic concentration attained during
treatment, which is variable from patient to
patient. Based on these data, T-mycoplasmas
requiring a final MIC of 1.0 ug of the tetracy-
clines per ml could be considered as "suscepti-
ble," a final MIC of 2.0 pg/ml as "intermedi-
ate," and a final MIC of 4.0 pg/ml as "resist-
ant." More data are needed to attest to the
validity of this classification.

DISCUSSION
The results of this study indicate that mino-

cycline is an active antibiotic against T-myco-
plasmas with a median MIC well below re-
ported blood serum concentrations achievable

TABLE 4. Median MICs of five antimicrobial agents
to T-mycoplasma isolates

No. of Median (,ug/ml)
Antibiotic strains Initial Final

tested MIc MIC

Minocycline 102 0.03 0.5
Demeclocycline 97 0.125 1.0
Doxycycline 58 0.125 1.0
Tetracycline 18 0.25 4.0
Erythromycin 35 2.0 40
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TABLE 5. Titer and susceptibilities of six cloned T-mycoplasmas to five antibiotics
Initial MIC (final MIC) of antibiotics (jAg/ml)

Antigen Titer (CCU)
Minocycine Doxycycline Demeclocycline Tetracycline Erythromycin

BOSTON T 103, 104 0.06 (0.25) 0.125 (0.5) 0.25 (1.0) 0.5 (2.0) 2.0 (40)
960 2105 0.25 (200) 0.5 (200) 1.0 (200) 4.0 (>200) 8.0 (>200)
NUN 2105 0.5 (8.0) 0.5 (2.0) 1.0 (4.0) 1.0 (200) 8.0 (>200)
K-12 104 0.06 (1.0) 0.125 (2.0) 0.25 (4.0) 0.25 (8.0) 4.0 (40)
BROWN 2105 0.125 (2.0) 0.25 (2.0) 0.5 (2.0) 1.0 (8.0) 4.0 (>200)
BARBARA 2105 0.25 (2.0) 0.5 (2.0) 0.5 (2.0) 2.0 (8.0) 8.0 (40)

TABLE 6. Correlation between the in vitro susceptibility test results andposttreatment urine specimen results
for 50 patients

Posttreatment Antibiotic used for No. of No. of T-mycoplasmas with final MIC (tg/ml) of
culture results treatment patients

treated 0.03 0.06 0.125 0.25 0.5 1.0 2.0 4.0 8.0 40 200

Negative (29 Minocycline 1 1
patients) Demeclocycline 16 2 2 2 6 3

Doxycycline 11 1 2 7 1
Tetracycline 1 1

Positive (21 pa- Minocycline 1 1
tients) Demeclocycline 10 2 1 1 2 4

Doxycycline 7 1 2 1 1 1 1
Tetracycline 3 1 1 1

after therapeutic doses (10, 29). Doxycycline
and demeclocycline, although not as active in
vitro as minocycline against the majority of the
T-mycoplasmas tested, still gave low median
MIC values. Tetracycline was less active than
its analogues. Erythromycin required the high-
est concentrations to inhibit the T strains.
Braun et al. (5), using a different method,
showed lower initial and final median MIC val-
ues for erythromycin than reported in this
study. For tetracycline, however, they found a
higher initial and lower final median MIC.

Unlike earlier investigations (11, 12, 13, 30)
which showed that all T-mycoplasmas were
susceptible to the tetracyclines, in this study
many T-mycoplasma isolates were found to be
resistant to a concentration of 8 ,ug/ml and
higher. Recently Ford and Smith (8) have de-
scribed the isolation of a tetracycline-resistant,
erythromycin-sensitive T-mycoplasma from a
patient with nonspecific urethritis.
Although little is known about attainable

levels for these antimicrobial agents in those
parts of the human body where these microor-
ganisms are most frequently harbored, good
correlation was noticed between T strains
highly resistant in vitro and repeated positive
cultures posttreatment. It is doubtful that rein-
fection would be responsible for consistent iso-
lation of T-mycoplasmas for several reasons.
Both husband and wife are treated simultane-
ously with the same antibiotic. Furthermore,

this study was done on a patient population
with a history of infertility and a strong moti-
vation to initiate a successful pregnancy. And
finally, excellent correlation between the in vi-
tro resistant T strains and positive posttreat-
ment cultures was seen in 21 patients.
The results also indicate that the tetracy-

clines should not be recommended for the em-
pirical treatment of T-mycoplasma infections
because of the high frequency of resistant
strains. Moreover, the different T-mycoplasmas
showed a variability in their susceptibility pat-
tern which cannot be ignored. Some strains
may be eradicated with minocycine when
treatment with demeclocycline has failed. No
one tetracycline analogue can be proposed as
the drug of choice because resistance to all four
was found. The data obtained in this study
illustrated the importance ofsusceptibility test-
ing of T-mycoplasmas as a guide to rational
antimicrobial therapy. It is suggested that all
patients be recultured at a minimum of4 weeks
after completion of therapy to assure eradica-
tion of the T-mycoplasmas.
As mentioned earlier, an inoculum in which

the T strains are left in their original environ-
ment was preferred because of the complex nu-
tritional requirements of mycoplasmas. Isola-
tion and cloning is in many cases impossible
because many cannot be recultured after initial
isolation from human clinical sources (15). The
most fastidious T-mycoplasmas often appeared
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to be the most resistant strains. Furthermore,
cell membrane constituents have been known
to change depending on the medium in which
growth occurred (28). With this method the in
vitro susceptibility testing emulates the envi-
ronment in which the organisms have to be
inhibited in vivo. As suggested by Shepard (see
ref. 3), T strain mycoplasmas may occur inside
cells, can get into cells and become protected
from the action of antibiotics. The use of the
sediment with epithelial cells is therefore a

more realistic approach to antibiotic suscepti-
bility in vivo than the use of T-mycoplasma
cultures which have been subcultured.

Six cloned T-mycoplasma isolates were tested
similarly for susceptibility to the five antibiot-
ics and used as a comparison. The MIC values
obtained for these cloned isolates fitted very

well into the susceptibility pattern observed for
the clinical isolates. One cloned strain and 10
clinical specimens were tested twice, and the
results were reproducible.
The presence of bacteria and fungi had little

effect on the observations in vitro because the
test is based on a colorimetric reaction specific
for T-mycoplasmas in a specific medium. Some
penicillin-resistant microorganisms which give
a positive urease reaction, such as Proteus spe-
cies, are occasionally able to raise the pH ofthe
broth and cause a color change. However, bac-
terial and fungal growth is indicated by obvious
turbidity. Growth of the T strains produces no

visible turbidity, and the color change gener-
ally commences at the bottom of the tube. On
occasions where cloudy tubes were noticed, the
results were not included in this study.

Earlier studies (1, 18, 22, 23) on the viability
of mycoplasmas indicate that these organisms
survive for relatively long periods when frozen
in broth and stored at -20 to -70 C. In our

laboratory, it was found that freezing and
thawing of the urine sediments had no effect on
the titer of the T-mycoplasmas if frozen at -75
F for up to 2 weeks. A change in titer by a factor
of 10-1 to 10-2 was noticed for some isolates if
stored longer than 2 weeks. The urine sedi-
ments used in this study were all tested for
susceptibility within a week after freezing, and
each specimen was titrated on the day the sus-

ceptibility test was performed. All specimens
were frozen and thawed only once.
Taylor-Robinson (30) reported that a titer of

102 or 105 T-mycoplasmas gave the same mini-
mum inhibitory concentration of an antibiotic.
Braun et al. (5) have reported similar findings
for T-mycoplasmas. Our findings are in agree-
ment with those. The susceptibility results
were not affected by the titer of the T strains in
the urine sediments. The same MIC levels were

found, regardless of the titer, for T-mycoplas-
mas in different urine sediments from the same
patient. The titer served only as an indication
as to whether the specimen contained sufficient
organisms to produce a color change when di-
luted in the actual test procedure.
Both the initial MIC and final MIC are neces-

sary for evaluating the susceptibility test re-
sults. The initial MIC serves mainly as a pre-
liminary indicator, useful for the physician to
initiate treatment. The final MIC is particu-
larly valuable in detecting resistant strains,
since not all of them have a high initial MIC
reading.
Although this direct in vitro susceptibility

method may not be an ideal method, it is a
practical method for testing drug susceptibili-
ties of T strains in a relatively short period of
time so that the physician can use the informa-
tion for treatment of T-mycoplasma infections.
Cloning of T-mycoplasmas is a lengthy and
time-consuming procedure and consequently is
not feasible when the clinician is anxious to
start therapy. Furthermore, the patients' re-
sults attest to the validity of this method. The
performance of such in vitro susceptibility de-
terminations uncovered drug-resistant strains
and is necessary for the intelligent manage-
ment of retreatment cases.

In conclusion, tetracyclines are still the
drugs of choice for T-mycoplasma infections.
They should not, however, be given empiri-
cally. A pretreatment susceptibility test and a
posttreatment culture are essential. This study
also suggests the need for a new drug effective
against the tetracycline-resistant, erythromy-
cin-resistant T-mycoplasmas.
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