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Trimethoprim and sulphonamides

S.G.B. Amyes*

Sulphonamides  inhibit  the
bacterial enzyme, dihydrop-
teroate synthetase, which is the
first step in the biosynthesis of
letrahydrofolates. This enzyme
does notexistin mammalian cells
and thus sulphonamides are
seleclive against bacteria.
Trimethoprim inhibits another
enzyme in the same biosynthetic
pathway, namely dihydrofolate
reductase. Although this enzyme
is present in mammalian cells,
bacterial dihydrofolate reductase
is 100,000 times more suscept-
ible to trimethoprim action.

As sulphonamides and trimetho-
prim inhibit two steps in the same
pathway, they act synergistically
with one anocther. In other words
the activity of each drug is greatly
enhanced by the presence of the
other, It is for this reason that
trimethoprim and the sulphona-
mide, sulphamethoxazole, were
marketed in combination with
one another as co-trimoxazole,

The Number of Disks

Although both trimethoprim and
sulphamethoxazole are effective
antibacterial agents in vivo, great
difficultyhas been experiencedin
producing a reliable in vitro
sensitivity test. Most laboratories
test co-trimoxazole sensitivity
using the agar diffusion
technique withasingle disk of co-
trimoxazole, usually containing
one part trimethoprim to 20 parts
sulphamelhoxazole.

The sensitivity of the organism is
revealed by a zone of clearing
around the disk. However, in this
case, this method may give
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confusing results, for a zone of two organisms shows any both drugs and this reduces their

sensitivity does not give any
information about the resistance
to the individual components. In
Figure 1 the top row of plates
shows fourorganisms all of which
are sensitive to the combined
disk, whereas on the bottom row
are the same organisms tested
with individual disks of trimetho-
prim and sulphamethoxazole.
The first organism is sensitive to
both components and. the
synergy between the drugs can
be seen by the bridging of the
zones. The second organism is
sensitive to sulphamethoxazole
and resistantto trimethoprim, and
the third organism is resistant to
sulphamethoxazoleandsensitive
to trimethoprim. Neither of these

FIGURE 1. Sensitivity tests with four different isolates. The top row of
plates contains a single disk of trimethoprim/sulphamethoxazole and
on the bottom row the organisms are tested with separate disks of
trimethoprim and sulphamethoxazole. The trimethoprim disk is on the
left.

synergy. The last organism is
resistant to trimethoprim and
sensitive to sulphamethoxazole
but synergy does exist this time.
Similarly, some trimethoprim-
sensitive,  sulphamethoxazole-
resistant bacteria act in the same
way. A final group of sensitive
bacteriaareresistantloeachdrug
individually and the synergy
between them gives a sensitive
zone around a combined disk.

Not all clinicians would wish to
prescribe co-trimoxazole in all
these cases. It seems prudent,
therefore, to test the sensitivity of
bacteria with one disk of
trimethoprim and a separate one
of sulphamethoxazole. The
results obtained give a more
informed view of the bacterial
sensitivity on which to prescribe
subsequent therapy. If the
organism is resistant to one of the
components it does not
necessarily preclude the use of
co-trimoxazole, only that it should
be used with more caution. If the
organism is resistant to both
components the combination
should not be used. The testing
with a separate disk of
trimethoprim  may have the
advantage that if the drug is also
released in the future without
sulphamethoxazole, as seems
likely,noadditionaltestis needed.

The Choice of Media

A major problem in sensitivity
testing has been in the choice of
media, because most laboratory
media contain antagonists to

efficacy. In the agar diffusion
technigue this may be seen as a
reduction in the zone size or even
no zone at all (Fig. 2a). In the
1930's, when sulphonamides
were first introduced, all media
were as unsuitable asthis. Harper
and Cawston (1945) found
empirically that many laboratory
media seemed to be cleared of
most of the antagonism if lysed
horse blood was added (Fig. 2b)
and from then on it was added
routinely to media used for
sulphonamide sensitivity testing.
Later,itwas foundthatlysed horse
blood was also effective in
clearing the antagonists to
trimethoprim though its action
was still not known (Waterworth,
1969).

Thymidine

During the last few years the
antagonists in laboratory media
have been identified. Koch and
Burchall (1971) showed that
thymidine was a  potent
antagonist of timethoprim action
and that most laboratory media
contained significant quantities
of this thymine derivative. Amyes
and Smith (1974a) showed that
thymine was alsoan antagonistof
trimethoprim action which was
surprising asitis notusuallytaken
up by prototrophic bacteria.
Workers at the Wellcome
Research Laboratories found that
lysed horse blood contained
significant quantities of the
enzyme thymidine phosphory-
lase (Ferone et al, 1975). This

enzyme converts thymidine to
thymine. Thymine is a less potent
antagonist, about 100 times less
active than thymidine and thus
providing that the level of
thymidine is not too high the
addition oflysed horse blood may
convert it all to thymine, the
concentration of whichis nothigh
enough to antagonize trimetho-
prim.

Lysed horsebloodisnotavailable
in many countries and a medium
that is not dependent on its
presence is to be preferred. This
must have very low levels of
thymine derivatives to produice
significant zone sizes (Fig. 2c¢). At
first only Wellcome Nutrient Agar
contained low enough levels of
thymine derivatives (Koch and
Burchall, 1971). More recently
other manufacturers have modi-
fied the composition of their
media to remove thymine
derivatives. Oxoid Iso-Sensitest
Agar and Diagnostic Sensitivity
Test Agar, Difco Mueller Hinton
Agar and Wellcotest Sensitivity
Test Agar are now all suitable in
the absence of lysed horse
blood ior testing both trimetho-
prim and sulphamethoxazole
sensitivity. As the media used can
have suchadramaticeffectonthe
results obtained, control organ-
isms that are known to be
sensitive should be tested at
regularintervals underexactlythe
same conditions as the test
organisms.

One note of caution, the media
listed contain, of course,
insufficientthymine derivatives to
grow thymine auxotrophs. These
mutants confer high trimethoprim
resistance (Amyes and Smith,
1975) and under certain
circumstances can be selected
during co-trimoxazole therapy in
vivo (Okubadejo and Maskell,
1973). They may also be as
pathogenic as the prototrophic
strain. Therefore, a separate testof
the organism for thymine
dependence should be made
(Amyes and Smith, 1974a) to
detect the presence of these
auxotrophs.

The Action of the Antagonists

In the case of trimethoprim the
reversal of the action of the drug
by thymine or thymidine in
complex media is similar to the
requirement of thymine auxo-
trophs. However, in a minimal

O continued on page 2
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O continued from page 1

medium conlaining thymine
derivatives, a trimethoprim-
treated prototrophic organism
does not multiply as it does in
complex media (Table 1). Thus
other factors are present in
complex media that promote the
antagonism by  thymineless
mutants. The metabolites respon-
sible are those in which
tetrahydrofolates are involved in
the biosynthesis namely methio-
nine,glycineandpurines(Table 1)
(Amyes and Smith, 1974Db).

When these melabolites are
presentinthe absence ofthymine
derivatives, either in complex
media or as supplements to
minimal media, the trimethoprim-
treated organism will “die” in a
similar manner to the classic
“thymineless death” of thymine
auxotrophs. This is in contrast to
theresultinminimalmediawithno
supplements when only a
bacteriostatic effect is found
(Table 1).  Thus thymine
derivatives are the only “true”
antagonists  of  trimethoprim
action although the other
metabolites are also required to
promote them. These other
metabolites have no antagonistic
effect by themselves.

The  biochemistry of  the
antagonism to sulphonamides is
less clear. The best known
antagonistis para-amino benzoic
acid (PABA) which inhibits
sulphonamide action. PABA is
the substrate of dihydropteroate
synthetase and sulphonamide is
its structural analogue. In normal
laboratory media the contribution
of PABA in the antagonism of
sulphonamides is not great, for it
is present in relatively low
concentration (Amyes and Smith,
1976). Methionine and deriva-
tives of thymine also have
antagonistic effects on sulphona-
mides and, in addition, the
presence of eachofthesetwoina
medium potentiates the action of
the other antagonist (Amyes and
Smith, 1976). Both have a slight
effect by themselves, buttogether
they produce a high degree of
antagonism. Therefore, if one
antagonist can be removed, ie.a

Campylobacter supplement

CODE SR69

The development of a seleclive culture medium has
now made the isolation of campylobacters from faeces
a simple matter. All that is required is a blood agar
medium, the Oxoid Antibiotic Supplement (SR69), an
Oxoid Gas Generating Kit, a vacuum jar and an

incubator setat 43 C.

Theillustrations of growthonthe culture plates showthe
remarkable selective effecl
Subculture and identification of C. jejuni—C. colifromthe
medium containing the supplement is made very

simple.

Minimal Medium
Complex
media - b + amino acids
no thymine and purine at
derivatives ~ SUPPIEments gy m
+ trimethoprim (5pg/ml) 8.1 x 108 9.6x10°8 1.0x10°
and thymidine (5pg/ml)
+ trimethoprim (5ug/mi) 1.0x10° 9.6x10° 45x%10°
No drug 85x10° 3.0x10° 3.4 %108
TABLEI The viable count of the trimethoprim-sensitive prototrophic
organism, Escherichia cofi 114, after 5 hours incubation
(organisms/ml). The initial countwas 1.0 x 107 organisms/ml.

medium containing no thymine
derivatives or in the presence of
lysed horse blood, the medium
may become suitable. The reason
why these antagonists behave
differentlyforsulphonamidesand
trimethoprim is unclear.

The Level of Drug in the Disk

In a complex medium containing
insignificant levels of thymine
derivatives the minimum in-
hibitory concentration (MIC) of
trimethoprim is the same for most
organisms as it is in minimal
medium. The MIC of sulphona-
mides, however, is always higher
inthistype of complexmediathan
it is in minimal media. This is
because methionine and PABA
are always present and have
some antagonistic effecl.

Thus sulphonamide sensitivity
lesting must still remain a
compromise. In normal circum-
stances this may not matter for a
zone of sensitivityisusuallyfound.
However, in order to be more
precise, perhaps higher content
disks of sulphamethoxazole
should be used to take this into
account and maintain the normal
1:20  trimethoprim:  sulpha-
methoxazole ratio. This gives a
clearer result and so, as complex
medium usually gives an MIC
about 22 times that on minimal
medium, a disk of 50 ug of
sulphamethoxazole,instead of 20
ug, would take this into account.

The Inoculum of Bacteria
The inoculum of bacteria used is

critical in testing the components
of co-trimoxazole. If an overnight
culture of a sensitive organism is
flooded on the surface of a plate
and disks of trimethoprim and
sulphamethoxazole are applied
very small zone sizes are found
alter incubation (Fig. 3a). This is
not due to “carry-over” from the
antagonists in the original growth
medium because cultures that
have been thoroughly washed
with antagonist-free medium give
the same result.

When the culture is diluted 1 in
100, a small zone around the
sulphamethoxazole disk and a
slight  enlargement of the
trimethoprim zone is seen (Fig.
3b). However, when the culture is
diluted 1 in 10,000, significant
zone sizes are found (Fig. 3¢). At
dilutions greater than this, no
improvement is - found and
indeed,theinoculumbecomesso
low that itbecomes difficult to see
the zones properly.

Conclusions

The agardiffusion techniqueis by
no means perfect and with the
drugs trimethoprim and sulpha-
methoxazole there are more

problems than most. However, 3

there are no suitable alternatives
to this method which can give a
resultas quickly oras easily. Ifthe
agar diffusion technique is used
carefully it can provide a valuable
indication to therapy. In general,
an overnight culture of the test
organism should be diluted 1 in
10,000 in an antagonist-free
medium. This dilution is flooded
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FIGURE 2. The effect of media on the zone sizes to trimethoprim and
sulphamethoxazole disk. The trimethoprim disk is on the left. (a) An
unsuitable medium (b) The same medium contained 5%lysed horse blood
(c) Medium containing no thymine derivatives.

b c

FIGURE 3. The effectof theinoculum onthe zone sizes totrimethoprimand
sulphamethoxazole. The trimethoprim disk is on the left. (a) An overnight
culture (b) 1 in 100 dilution (c) 1 in 10,000 dilution.

on an agar plate of suitable
composition. When the excess
fluid is removed, one disk of 1 or
1.25 ug trimethoprim and one of
50 ug sulphamethoxazole should
be placed on the surface. The
zonesizes, obtained aftersuitable
incubation, should be related to
those found with a sensitive
control.
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BRILLIANT GREEN IN SELECTIVE
CULTURE MEDIA

Brilliant green is the most important dye used in culture media for the
selectionofsalmonellae. It follows, therefore, thatattention should be

paid to the quality and stability of the dyestuff.

Before Edel and Kampel-
macher'*? embarked on their
large-scale international testing
survey for salmonella isolation,
they had first carried out tests in
their own laboratories with
various selective media. One of
the reasons for the international
test was an apparent conflict of
results between the authors’
laboratories and other workers,
using the same lest samples. The
results suggested that the
methods and media used in
Utrecht were superior to those
used elsewhere.

In particular, much work was

the Dutch [.5.0. Group to
investigate the quality of batches
of Drilliant green dye. Edel
(personal communication) had
previously reported that
“Chroma’” (GesellschaftSchmid &
Co. Stuttgart) and B.D.H. (B.D.H.
Chemicals Limited, Poole,Dorset)
werethedyes ofchoice. Enquiries
were therefore made to B.D.H.
aboutqualitytests of dye batches.
During this enquiry it became
evident that agueous solutions of
brilliant green were not stable,
either in the light or in the dark.
Measurementof opticaldensityat
E' 630 showed a continuous fall

Brilliant Green Diameter of Salmonella Proteus
in mi/l coloniesinmm Spreading
550 3.5-45 R
575 30-45 ++
6.00 25-40 +
6.25 25-3.5 =
6.50 15=30 -
6.75 10-15 -

++++ = spreading all over the plate

4ok = spreading over a part of the plate

or = spreading only around the colonies (c. 1 ¢m)
TABLE| - = no spreading

carried out on the R.LV. Brilliant
Green Agarthat had beenused in
the authors' laboratories for many
years. Some of this work was
described by Edel*, in which the
co-operative investigation
carried out by the Rijks Instituut
voorde Volksgenzondheid (R.1.V)
and Oxoid Limited resulted in
Brilliant Green Agar (Modified)
Oxoid CM329.

Edel* showed that the selective
actionofbrilliantgreendepended
on its concentration in the
medium.

An optimum concentration must
be chosen which prevents the
swarming of Proteus species but
still gives adequate colony size
and recovery of salmonellae.
Prior to the development of the
dehydrated medium (Oxoid
CM329) instructions for the
preparation of the medium’
included the preparation of a
stockaqueous solution of brilliant
green (0.5% w/v) which had to be
stored in the dark without any
heating or sterilization.

As this dyestuff is so important to
the medium, Oxoid were asked by

overa short time span. This result,
discovered at B.DH. and
confirmed in  Oxoid, was
independent of pH. It has never
been observed in Oxoid because
there the standard practice wasto
prepare brilliant green in 50% v/v
ethanol and then dilute in
aqueous buffer. Thealcoholhada
stabilizing effect on brilliant
green.Fig | shows these resultsto
be independent of storage in the
light or dark,

There appears to be no adequate
explanation for this effect,
although dimerization may be
more likely than chemical
instability. If ethanol favoured the
monomer this would explain why
absorbences are higher in
alcohol than in water.

However, the seventy years of
experience with brilliant green in
culture media did not suggest a
basic deterioration of the dye in
aqueous solutions. The FE
630 densities were, therefore,
measured in Lauryl Tryptose
Broth (Oxoid CM451) as an
example of a buffered agueous
broth. Fig 2 shows that the dye in

E'630
0,60 -\
| Aqueous solution kept in dark
E B — Aqueous solution kept in light
0 — Alcoholic solution keptin dark
E 0.45 - Alcoholic solution kept in light
0
=
3 0.40 1
= —
o
O 0354
030 T T T T T T T
0 1 2 3 4 5 6 ¥
TIME (hours)
STABILITY OF BRILLIANT GREEN SOLUTIONS (3P9/Cm3)
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aqueous media is as stable as in
ethanol. It is evident that other

molecules than ethanol can
stabilize  brilliant green in
aqueous solutions.

The full significance of this

curious phenomenen has yet to
be measured, butitwould seemto

be a wise precaution to prepare
stock solutions of brilliant green,
using ethanol as the primary
solvent. After this, storage in the
light or dark is immaterial,
although all dyestuff solutions
must be protected from direct
sunlight.
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_A BLOOD CULTURE REVIEW

The clinical importance of bac-

teraemia makes the earliest
possible isolation, identification
and antibiotic  susceptibility

testing of positivebloodculturesa
priority for any hospital micro-
biology laboratory’.

In the absence of a clear hislory,
with  symptoms and signs
pointing to a specific infecting
organism, the blood cullure
system should be capable of
isolating a range of organisms
from obligate aerobes (Candida
spp and Pseudomonas spp)
through capnoeic organisms
(micro-aerophiles or CO2-
dependent) lo obligate anae-
robes (both Gram negalive and
Gram positive). Almost all known
pathogenic organisms have at
some time been isolated from
blood cultures.

The demand for blood culture
investigations has increased’
and the number of positive
findings has Iincreased even
more’, The paltern of organisms
isolated has also changed over
the years. The predominantly
isolated Gram positive organisms
being displaced by Gram
negative infections®®, and more
recently an increasing number of
anaerobic Gram negative
organisms®’ and fungi®.

The reasons for the increase in
bacteraemia and the greater
variety of organisms isolated are
various and include the following.

i The selective effect of
indiscriminate antibiotic treat-
ment.

ii The widespread wuse of

immuno-suppressive  drugs

for organ transplants, cancer
treatment.

Increased use of implanted

prostheses, pace-makers,

plastic valves, even the much
abused intravenous drip.

iv More adventurous surgery,
especially on the aged whose
resistance to infection is poor.

Stokes” describes five kinds of
clinical condition where blood
culture is demanded.

a Acule spontaneous general-
ized infection which may
proceed to endocarditis, e.g.
staphyloceccal septicaemia.

b Specificfevers, ofteninsidious
in onset, eg. typhoid fever,
brucellosts.

¢ Subacute
carditis.

d Septicaemia, including Gram-
negative shock or pyaemia,
secondary to some other
pathological condition or to
surgical manipulation.

e Invasion by low-grade patho-
gens in abnormally suscept-
ible patients.

bacterial endo-

The opportunity for diagnosing
bacteraemia may be fleeting as
the wurgency o commence
antimicrobial  treatment in-
creasesOncesuch treatment has
started there is little chance of
obtaining viable cultures. There-
fore, the culture system should
copewithalleventualitiesasthere
is little opportunity for going back.
Blood Samples

The technique of drawing blood
aseptically from the patient has
been fully described?.

Thenumberofsamplestakenhas
been discussed by Crowley',
The use of more than one bottle of
medium to identify possible
contaminant organisms arising
during venepuncture or sub-
culture is a wise precaution.

The volume of blood used is
compromise between two oppos-
ing factors.

i The greater the volume of
bloed, the larger the
probability of isolating a low-
level infection.

i The blood sample has
bactericidal properties and
mustbediluted in broth. Ratios
of blood to mediumof 1 : 10 to
1 : 20 have been re-
commended''. Dilutions of
blood up to 1 : 60 have been
recommended in the absence
of any neutralizing sub-
stance'?. Such dilutions call
for large volumes of broth if
more than 3 - 5 ml of blood is
used.

ulture Media Used

The list of media used in blood
culture ltechniques is long, with
many formula variations. They
vary from simple glucose-broth to
more complex media containing
growth factors and reducing
agents for anaerobic organisms.
Organisms such as Brucella
species often have specific media
designed for them and blood is
added to the special bottles if the
clinical indications suggest the
disease. However, it is better to
have media capable ol growing
most of the known pathogens as
theclinical symptoms of diseases
such as brucellosis are often
misleading.Complexbroths such
as Brain-Heart Infusion are often
used for this purpose.

The addition of a small quantity of
agar (0.1 % w/v) will produce a
stable range of eH values in the
cooled broth, which will support
the growth of organisms at their
optimum eH value.

The use of bile salt broth for the
isolation of salmonella from the
blood is still in use, especially
when typhoid fever is sus-
pected’

The lethal effect of glucose in
blood culture media, caused by
acidpHshift,hasbeenreported .
It was also reported by other
workers when isolating Bacter-
oldes species'®'6, Hypertonic, as
wellasisotonicmedia,areusedin
blood cultures., The addition of
10% - 30% w/v sucrose to
conventional media is used to
raise the osmotic value. Blood
culture  sludies comparing
hypertonic and isotonic media
have indicated that the use of
hypertonic  medium  permits
higher isolation rates of micro-
organisms and often permits
more rapid detection'’'8, The
results suggest that antibiotic -
cell - wall - damaged organisms
can repair the damage in
hypertonic media but lyse in
isotoriic media. The relevance of
this hypothesis to the in vivo
isotonic  situation is not yet
established, but the possibility
that blood samples taken from
patients may contain antibiotics
stillactingonthe organismsinthe
sample suggests that hypertonic
media could play a useful role.
When shaken isotonic media

were compared with hypertonic
media there were no advantages
when isolating aerobic organ-
isms'? buttheauthors concluded
that optimal recovery of bacteria
from blood is accomplished with
an aerobic isotonic medium that
is agitated and an anaerobic

hypertonic  medium that s
incubated under stationary
conditions.

Neutralization
Baclericidal Activil
lo overcome the baclericidal
activity of blood a considerable
dilution with broth is essential, as
reported above. The discovery
that the synthetic anticoagulant,
sodium polyanethole sulphonate
(S.P.S. or “Liquoid”) neutralized
the complement-mediated bac-
tericidal activity in human blood
samples was a great step
forward®®. It can also inhibit
complement-dependent phago-
cylosis®' as well as the classical
and alternative pathways of
human complement activation®,
However, the inhibition of S.P.S.
(Liquoid) on the growth of
anaerobic streptococci?®?* and
neisseria®® meant thatithadto be
used with caution.The concentra-
tion of S.P.S. (Liquoid) used in
blood culture systems is 0.025 -
0.05%. Another  synthetic
anticoagulant, sodium amylo-
sulphate (SAS) has been
infroduced for use in blood
cultures®. Itis claimed that it has
no deleterious effects against
peptostreptococci?’. A compara-
tive trial of S.PS. and SAS.
showed no significant difference
between them. However, il was
noted that certain Gram-negalive

i

bacilli were less frequently
recovered from blood culture
media containing SAS. at

concentrations of 0.025 to 0.05%.
The failure of S.A.S.to completely
neutralize the bactericidal activity
of blood was confirmed?®® and a
recommendation was made that
blood samples should be diluted
at least five-fold ( = 20% v/v) with
broth to ensure inactivation of
complement.

Laseol cnvvonmmen

Most blood cultures are carried
outusing the slightly reduced pH
presentinculturemediaafterheat
sterilization.

The addition of 5-10% COz is an
advantage when isolating Bru-
cella species® and Actinobacillus
species®.

Pre-reduced media, gas flushed
with hydrogen-carbon dioxide
mixture  ensure that strict
anaerobes will be recovered.

It is essential that blood culture
bottles containing special gas
atmospheres are adequately
sealed and preferably sampled
by syringe. Once the cap has

been removed the gaseous
atmosphere is lost or irreversibly
changed.

Glass containers are necessary
as plastic bottles are permeable
lo gases, particularly carbon
dioxide.

Methods of Use

The addition of blood to sterile
broth and subsequentincubation
still leaves the problems of
detection of microbialgrowth and
isolation of the organism.

The inoculated bottle s

incubated at 35-37C and
visuallyinspectedior 71021 days.
Blood from patients suspected of
brucellosis may have to be kept
up to eight weeks®. Routine or
blind subculture is carried out
every 2 or 3 days, with the
attendant risk of contamination,
The difficulty of recognizing
baclerial growth by visual
examination is well known. In an
attempt to improve the process, a
method of blood culture
examination using blue tetrazo-
lium dye has been proposed?'.

A di-phasic blood culture system
was devised for the isolation of
brucellae, in which an agar slope
of nutrientmedium is washed with
the blood-broth. Sampling into
the bottle is made only when
visible colonies are seen?29. This
technique is far less laborious
and costly than numerous blind
samples. To improve detection of
becterial colonies on the agar
slope, triphenyl tetrazolium (2-3-
5 TTC) indicator has been added
lo the agar slope®.

Blood culture systems where the
organisms in the blood are
separated by membrane filtration
have been described®. The
technique involves lysing the
blood and aseptically filtering the
lysale. The difficulties associated
with the method are not small.

Impedance method
Atechniquewhich hasattracteda
lot of attention is the bacterial
impedance method. A monitoring
apparatus permits detection of
alteration of impedance ratios in
culture media due to microbial
metabolism and growth®. This is
still a new technigue and reports
of results are very scanty. A full
report of a “mock” blood culture
system suggested that aerobic
organisms could be detected in 6
lo 18 hours of incubation.
Anaerobic organisms varied from
3 hours for Clostridium perfringens
to 48 hours for Bacteroides
melaninogenicus®. A similar
technique involves adding blood
to broth prepared witha '*C radio-
isotope of glucose and other
substrates. An automated radio-
isotopic  detection  system®
measures '“CO:z formation by
organisms growing in the
medium®, There have been
conflicting reports in  the
evaluation of the system and a
review of the reports and variable
factors has been published®’. A
publication, drawing attention to
the need to make a terminal
subculture before discarding
radiometrically-negative bottles
after 7 days incubation, suggests
that the technique is not yet
reliable.

Group D streptococciaccounted
for most of the organisms
undetected by the radiometric
procedure.

conclusion

In spite of the greatimportance of
accurate detection of bacter-
aemia the current technigues are
still cumbersome, expensive in
terms of time and labour, and not
reliable. Whether the pathway
forwards points towards greater
automated equipment has yet to
be determined.

The diphasic method or simple
poured plate prepared at the
bedside may still give the fastest

results, as the more sophisticated
detection systems require further
subculture to isolate, identify and
determine the antibiotic sensitiv-
ity of the organism.
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