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The sensitivity of Pseudomonas pseudomallei to
trimethoprim and sulphamethoxazole in vitro
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SYNOPSIS Twelve out of 14 strains of Pseudomonas pseudomallei were inhibited in vitro by a combi-
nation of trimethoprim 1 ,ug per ml and sulphamethoxazole 20 ,ug per ml or by lower concentrations.
Of the remaining strains, one was marginally more resistant and one was distinctly so. In tests
utilizing two of the sensitive strains, inhibitory concentrations of the individual drugs exerted a
bactericidal effect when combined.

Recent American experience of cases of melioidosis
from Vietnam has led to renewed interest in the
problems of antibiotic treatment and chemotherapy
in this disease. Most commonly, high dosages of
combinations of antibiotics have been used, and a
minimum of four weeks' treatment has been accepted
as necessary because of the danger of relapse
(Spotnitz, Rudnitsky, and Rambaud, 1967; Bentz,
Rudnitsky, and Kmiecik, 1968; Malizia, West,
Brundage, and Walden, 1969; Thin, Brown, Stewart,
and Garrett, 1970). Cooper (1968) recommended, for
severe forms of the -disease, initial treatment with
chloramphenicol 12 g, kanamycin sulphate 4 g, and
novobiocin 6 g per day, but this choice of drugs and
the necessity for such extreme dosage was questioned
by Spotnitz (1968).

Eickhoff, Bennett, Hayes, and Feeley (1970)
studied the sensitivity of 10 strains of Pseudomonas
pseudomallei in vitro and found that tetracycline,
chloramphenicol, novobiocin, and sulphadiazine
were the most active of the drugs that they tested.
Grunberg, Beskid, Delorenzo, and Titsworth (1969)
studied six strains in experimental infections in
mice. Chloramphenicol was not tested; of 17 other
drugs given orally, chlortetracycline, novobiocin,
and sulphamethoxazole were the most active, but
there were individual strains resistant to each of
these drugs. Both studies thus confirmed the activity
of sulphonamides, which had been shown by Miller,
Pannell, and Ingalls in 1948, with the successful
treatment of experimental melioidosis in hamsters.
Sulphonamides have continued to be of value, as in
the case described by Maegraith and Leithead (1964)
which G- successfully treated with a 108-day course
of sulphadiazine.
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Trimethoprim is a potentiator of the action of
sulphonamides (Bushby and Hitchings, 1968), and
has been used widely in combination with sulpha-
methoxazole. Morrison (1970) described a case of
chronic melioidosis in which treatment with this
combination was successful. The present paper
reports the sensitivities in vitro of 14 strains of Ps.
pseudomallei to trimethoprim and sulphamethoxa-
zole, singly and in combination.

Materials and Methods

STRAINS OF PS. PSEUDOMALLEI
The following were obtained from the National
Collection of Type Cultures: NCTC numbers 1688,
4845, 4846, 6700, 7383, 7431, 8016, 8708, 10274, and
10276. Mr L. R. Hill kindly provided four more
recently isolated strains from the laboratory of the
National Collection: these were designated A 52/68,
A 55/68, A 125/68, andA 29/70. The last of these was
the strain isolated from the case reported by Morrison
(1970), in which trimethoprim and sulphamnethoxa-
zole were used.

TRIMETHOPRIM LACTATE AND SULPHAMETHO-
XAZOLE
These were kindly provided by Dr A. S. E. Fowle of
the Wellcome Research Laboratories.

MINIMUM INHIBITORY CONCENTRATION (MIC)
TESTS
These were carried out on plates of Oxoid DST agar
containing 5% lysed horse blood, with trimethoprim
and sulphamethoxazole incorporated either singly
or in combination. The drugs were combined always
in the proportions of 1 part trimethoprim to 20 parts
sulphamethoxazole. The plates were prepared
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according to the method of Darrell, Garrod, and
Waterworth (1968). An end-point of approximately
90% inhibition after 24 hours' incubation was used
(Bushby and Hitchings, 1968).

TESTS FOR BACTERICIDAL ACTIVITY

These were carried out in nutrient broth, freed from
sulphonamide antagonists by the method of Harper
and Cawston (1945). Drugs were added in 0-04 ml of
normal saline to 0 3 ml of broth. The inoculum was
0-02 ml of a 1 in 1,000 dilution of an overnight broth
culture. Tubes were sealed and mixed continuously
by rotation for 24 hours at 37°C, after which surface
viable counts were made on nutrient agar plates. All
tests and controls were performed in duplicate.

Results

Table I shows the MICs of trimethoprim and sulpha-
methoxazole, tested singly and in combination,
against 14 strains of Ps. pseudomallei. Strains were
either sensitive to both drugs or relatively resistant to
both. Only two of the strains did not show 90%

Strain No. Trimetho- Sulpha- Combination
prim methoxazole
(Asg/mI) (Ag/m!) TMP SMX

(Mg/mt) (Iag/mO)

NCTC 6700 1 5 0-25 5
A 55/68 1 10 0-25 5

A 52/68 2 5 0-25 5
NCTC 7383 2 5 0-25 5
NCTC 7431 2 10 0 25 5
NCTC 10274 2 10 0-25 5

NCTC 10276 4 10 0-5 10
NCTC 1688 4 20 0 5 10
NCTC 4845 4 40 1-0 20

NCTC 8016 8 20 1-0 20
A 29/70 8 40 1-0 20
A 125/68 8 40 1-0 20
NCTC 4846 8 40 2-0 40

NCTC 8708 >8 80 4-0 80

Table I Minimum inhibitory concentrations of
trimethoprim and sulphamethoxazole against 14 strains
of Ps. pseudomallei

inhibition in the presence of trimethoprim 1 ,ug per

ml combined with sulphamethoxazole 20 ,ug per ml
and were thus more resistant than strain A 29/70.
The difference in the case of NCTC no. 4846 was

slight, and was not apparent when the drugs were

tested separately, but the greater resistance ofNCTC
no. 8708 was evident in all tests.

Against seven of the 14 strains the combination
of drugs was more effective than either drug alone
at the same concentration, but the MIC of sulpha-
methoxazole in the combination was never less than
half the MIC of sulphamethoxazole alone.

Table II shows the viable counts obtained before
and after 24 hours' incubation in broth containing
various concentrations of the drugs. Strain A 52/68
was chosen to represent the more sensitive strains;
inhibition was caused by trimethoprim 1 ,ug/ml and
by sulphamethoxazole 20 ,ug/ml and the combination
of the two showed some bactericidal action. Strain
A 29/70 was more resistant but came from a patient
who had been successfully treated with the combined
drugs: the drugs singly caused no significant
inhibition at the lower concentrations but did inhibit
markedly in combination. At the higher concen-

trations, sulphamethoxazole alone was inhibitory
and the combination was bactericidal. Against the
most resistant strain, NCTC 8708, the higher
concentrations of drugs combined were definitely
inhibitory, but there was no bactericidal action.

Discussion

Twelve of the 14 strains ofPseudomonas pseudomallei
tested were inhibited in vitro by a combination of
trimethoprim 1 ,ug per ml and sulphamethoxazole
20 ,ug per ml. These levels can be maintained in vivo
with normal doses of the drugs. The combination of
drugs at these concentrations was shown to have a

bactericidal effect against one of the more sensitive
strains: the more resistant strain A 29/70 was
inhibited but not killed, except by higher concen-

trations. The fact that A 29/70 was isolated from a
patient who responded favourably to subsequent
treatment with these drugs suggests that infections
with any of the 12 sensitive strains would be treatable
similarly. One of the remaining two strains was

Trimethoprim (g per ml) 1 0 1 8 0 8 0
Sulphamethoxazole (jg per ml) 0 20 20 0 160 160 0
Strain no. and log initial count
A 52/68 3 75 7-301 7-00 2-65 Not done - - 9g00
A 29/70 3 25 9 50 9 05 6-35 9 05 4-35 < 1-70 9 25
NCTC 8078 4-20 - - - - - 595 8-70

Table II Action of varying concentrations of trimethoprim and sulphamethoxasole on Ps. pseudomallei
'Log viable count after 24 hours

2
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marginally more resistant; the other was distinctly
more resistant both to trimethoprim and to sulpha-
methoxazole, although it had been isolated before
the introduction of trimethoprim.
The two drugs commonly act synergistically, and

apparently have their effects at different points on
the same metabolic pathway (Darrell et al, 1968).
These authors described the development of resis-
tance to the drugs in laboratory experiments on
Escherichia coli and Proteus spp. A high level of
resistance to trimethoprim readily developed, but
was blocked in the presence of sulphonamide.
However, the parallelism shown between the tri-
methoprim and sulphamethoxazole resistances of
the various strains of Ps. pseudomallei suggests the
possibility of a common mode of resistance to the
two drugs.

Because Ps. pseudomallei naturally occurs in soil
and water, and infection comes from this source,
the usefulness of a drug depends on the proportion
of sensitive strains in the environment. This pro-
portion should not be affected by the emergence of
drug resistance in a treated case.

Long-term treatment with trimethoprim and
sulphamethoxazole without serious side effects was
reported by Jenkins, Hughes, and Hall (1970). It
would seem, therefore, that this might be a useful
alternative to antibiotic therapy for the treatment of
melioidosis, provided that the sensitivity of the
infecting organism is established.
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