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THE ROLE OF THE LABORATORY IN THE DIAG OSIS A D CO TROL OF
TYPH01D FEVER

R. TURNER, M.B., CH.B., D.P.H. (CAPE Tow )
Senior Government Pathologist, Cape Town, and Advisor in Parhology, Union Healrlz Departmenr

tiewe blik te kan werp op ons eie toestande in Suid-Afrika
en op die spesiale vorm en omvang van die uitdaging
waarvoor ons in hjerdie land staan.

Omrede van die llitgestrekte gebiede van ons land en ook
as gevolg van sommige van ons arbeidsreelings bly on
blootgestel aan invalle uit besmette en onbeheerde focus
gebiede-'n toestand wat nie net die positiewe uitwerking
van bestaande gesondheidsmaatreels omver werp nie, maar
wat ook die reeds moeilike probleem van die draer kuns
matig aan die gang hou.

Vir die doeltreffende bekamping van hierdie siekte in
ons land en die voorkoming van sporadiese epidemies soos
wat van tyd tot tyd in ons grotere stede en elders voorkom,
salons moet reken op 'n verbeeldingryke en omvattende
stelsel van beplanning wat in die eerste instansie sal moet
uitgaan van die Departement Uniegesondheid. Ons is dank-

Typhoid fever is a serious infectious disease which is widely
endemic in the rural areas of the Union of South Africa and
wruch occasionally spreads into the urban areas. It is a
preventable disease.

As the disease and its carrier state, which is responsible
for its persistence in a community, can only be diagnosed
with certainty by laboratory tests, an adequate public-health
laboratory service must be an essential feature of any practical
programme for its control. The Union Health Department
provides such a service.

LABORATORY SERVICES PROVIDED

Pursuant to Government Notice No. 1073 of 22 June 1956,
a pathological laboratory service is provided, free of charge,
by the Union Health Department to medical practitioners,
and to local authorities which have established services
under the Public Health Act 1919 for the control of infectious
diseases, for the performance of such laboratory tests as may
be reasonably required for the diagnosis and control of
certain scheduled infectious diseases. Amongst these
scheduled diseases is enteric fever, i.e. typhoid and para
typhoid fevers. Tills service, as provided for medical practi
tioners, is restricted to tests necessary to confirm the
presumptive clinical diagnosis in patients who are suspected
to be suffering from these scheduled diseases. For local
authorities, however, the service provided is of much wider
scope and includes not only tests required for the diagnosis
of these diseases but also those required for the treatment of
patients 'for ascertaining when such patients have become
free of infection, (and) for the public-health comrol of such
diseases, including the detection of human carriers ... and
the tracing of outbreaks ... to their sources with the object
of preventing further spread'.

These services are at present provided either directly by
the Union Health Department through its own laboratories
at Cape Town and Durban, or indirectly on its behalf by
other organizations, e.g. by the South African Institute for
Medical Research, Johannesburg, and its various branch

baar om te kan e dat hierdie Departement alreeds alle
moontlike fasiliteite op hierdie gebied in werking probeer
stel. As'n mediese profe ie en as n gemeen kap is dit ons
plig om die Departemem te steun. Daar is egter ook talle
plaaslike liggame dwarsoor die land \ at dank en aanmoedi
ging verdien.

Ons weet war in 'n groot mate die antwoord op die pro
bleem van ingewandskoors is: goeie watervoorsiening, 'n
waterstelsel van rioelering, beheer oor voedselhantering,
beheer oor ander verspreidingsmaniere van kieme, oos
byvoorbeeld deur vliee die hantering van die draertoestand
en, laastens, die aktiewe behandeling in ho pitale onder
toestande van afsondering, van akute g.evalle. Hoe om
hierdie antwoord as daadsaak te bewerkstellig in ons land
met sy menigvuldigheid van probleme en toestande, is die
uitdaging, maar ook die geleemheid, wat die toekoms aan
ons stel.

laboratories in other centres, and by the laboratory of the
Cape Provincial Administration at East London.

The typhoid bacterium is a relatively hardy organism
which readily survives in specimens sent through the post
even though several days may elapse before they are delivered
to the laboratory. There are, therefore, few areas in the
Union which are so distant from the nearest laboratory
that they cannot be effectively served with tests for enteric
fever infections. It is unfortunate from a public-health
point of view that so many medical practitioners and local
health authorities fail to make full use of these free services
provided by the Union Health Department. There is really
no sound excuse for this and, by ignoring these services,
medical practitioners and local authorities hinder public
health efforts for the control of this unnecessary disease and
so render the c.ountry a disservice.

LABORATORY TESTS FOR THE DIAGNOSIS OF TYPHOID FEVER.
Typhoid fever results from an alimentary infection with
Salmonella typhi which rapidly develops into a generalized
condition characterized by septicaemia. Very soon, however,
the infection becomes largely localized to the mesenteric
lymph nodes and the Peyer's patches of the small intestine.
Both of these tissues undergo inflammatory hyperplastic
changes and, towards tbe end of tbe 2nd week, necrotic
changes occur in the Peyer's patches and lead to bowel
ulceration. Gradually, also, antibodies are produced against
the invading organism and, during the natural course of the
disease, may lead to c/injcal recovery of the patient, which
normally is expected to commence about the 4th week unless
shortened by antibiotic therapy.

Becau e the disease commence as a septicaemia, blood
cultures during the 1st week are po itive in virtually 100%
of cases. Thereafter the percentage of positive blood cultures
diminishes so that during the 3rd week of the disea e they
are usually negative.

Though stool cultures may be positive during the I t
week, it is not until the 2nd week, when ulceration may begin
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in the bowel, that the organisms are excreted in such numbers
that they may be readily recovered by stool culture in almost
all cases. This abundant intestinal excretion of S. typhi
continues until convalescence when, in the majority of cases,
it gradually ceases. The minority become chronic carriers
and continue to excrete the organisms indefinitely though
outwardly they may have completely recovered from the
effects of the disease.

Typhoid bacteria may also be excreted in the urine during
the 2nd and 3rd weeks of the disease and occasionally this
urinary excretion may persist until long after convalescence
has passed. These latter cases constitute the chronic urinary
carriers.

The rise in antibody titre does not reach significant levels
until well into the 2nd week of illness. The rise is chiefly
in the Hand 0 agglutinins; the Vi agglutinins usually only
appear in low titre during the 3rd week and then soon dis
appear except in cases in which a chronic focus of infection
persists.

The early presumptive clinical diagnosis of typhoid fever
during the 1st week-the most important time to make the
diagnosis-is therefore best confirmed by blood culture
and thereafter by stool culture. Because of its insidious
onset, it may be difficult to decide clinically whether the
disease is in its 1st or 2nd week. For this reason it is recom
mended that, when typhoid fever is first suspected, both
specimens of blood and of faeces should be sent to the nearest
laboratory for diagnostic tests.

The typhoid organism is not fastidious in its growth
requirements, so that a simple broth may be used for blood
culture. The addition of bile salts in small quantities to the
medium does not interfere with the growth of enteric
organisms, though it will inhibit the growth of most organisms
likely to contaminate a specimen of blood during its collection.
The medium of choice for the isolation of S. fyphi from the
blood is, therefore, bile broth. Because antibacterial sub
stances may be present in the plasma, it is wise to dilute
the blood specimen with such quantities of medium as to
render these substances inactive. Not more than 5 m!. of
blood, therefore, should be added to 100 ml. quantities of
medium. Suitable culture bottles containing adequate
quantities of medium for the diagnosis of typhoid fever
by blood culture may be obtained by ~edical practitioners
and local authorities in reasonable quantities to meet their
requirements on request to the laboratory which serves
their area.

Specimens for blood culture should be collected by veni
puncture with the usual aseptic precautions and the
inoculated bottles should then be forwarded to the laboratory
with the minimum of delay.

For stool cultures fresh specimens of stool should be
collected, in quantities of about a teaspoonful, in containers
with airtight screw-cap stoppers, such as are supplied by the
laboratories for this purpose. In order to avoid drying of
the specimen if it is to be sent a long distance by post, it
may be desirable to preserve it either in Sach's solution or in
selenite broth, but usually this is quite unnecessary. Specimen
bottles containing these solutions may be obtained from
the laboratories on special request.

It is most important that specimens of blood and stools
for cultural investigations should be collected before any .
antibiotic therapy is commenced.

Once collected, the specimens should be forwarded to the
laboratory with a minimum of delay. Cultural tests for
S. typhi on blood and stools are usually completed within
72 hours of the receipt of the specimens at the laboratory,
but results of examinations are sometimes delayed for a
week or so because of such causes as the tardy growth of the
organisms. It is the usual practice of laboratories promptly'
to notify the positive result of any cultural test for the diag
nosis of typhoid fever by telephone or telegram to the medical
practitioner who forwarded the specimen. All reports are
then confirmed in writing.

Widal tests have been employed extensively in the past
for the diagnosis of typhoid fever but today they may be
considered to be of no real value for this purpose. For the
effective treatment of typhoid fever with chloramphenicol,
early diagnosis is of paramount importance, since the earlier
such treatment is commenced after diagnosis the quicker
is the cure and the less the chance of a chronic carrier state
developing. A diagnostically significant titre of H and 0
agglutinins in the serum of the patient is normally not to be
expected before fhe end of the 2nd week of the disease, which
is too late. Difficulties also often arise in the interpretation
of the results of this test. Thus, the quantitative immunity
response of individual persons varies greatly, so that it is
difficult to decide what is the lowest agglutinin level
that should be regarded as diagnostically significant. This
position is further complicated by the fact that persons who
have received previous TAB vaccine inoculations may show
a non-specific anamnestic rise of the typhoid agglutinins to
any febrile disturbance, so that further tests, causing more
delay, may be necessary to decide whether the titre is a rising
one and so of diagnostic imporlance. Now that blood and
stool cultural tests give such excellent results during the
earlier stages of the disease, Widal tests may be regarded
as more of historical interest than of practical value, except
in recovered cases in which it may be desirable to make a
diagnosis in retrospect. The Vi agglutinins, which are more
tardy in their development than the Hand 0, also rise too
late to be of any help in the early diagnosis of the active
disease.

TESTS TO ASCERTAIN WHETHER THE PATIENT IS FREE OF INFECTION

All cases of typhoid fever excrete typhoid bacteria in their
stools and many cases also excrete them in the urine. This
excretion usually only continues until convalescence but,
in a few cases, it may persist indefinitely despite the patient's
apparent full clinical recovery from the diSease and despite
adequate chloramphenicol therapy. Such patients become
'healthy' carriers. Tpe fact that the subject has made a fuJ.l
clinical recovery from the disease is thus no evidence what
ever that he is not a carrier and still excreting the pathogens.
Such carriers are a definite danger to others because they are
capable of transmitting the disease to them. This carrier
state can only be diagnosed by laboratory means. It is therefore
most essential in the public-health interest that no patient
who has clinically recovered from typhoid fever should be
regarded as free of infection and fit for discharge from medical
surveillance until it has been proved, by adequate bacteri
ological tests, that he is no longer excreting the organisms
in his stools or urine.

As all typhoid patients continue to excrete the organisms
until well into the convalescent stage, it may be regarded as
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a waste of effort to submit specimens for testina for freedom
from infection until 3-4 weeks have elapsed si~ce the com
mencement of chloramphenicol treatment. Thereafter at
least 3 specimens each of stool and urine should be sen't to
the laboratory at intervals of not less than 4 days for cultural
testing. Some authorities also think it wise at the end of
this period to send a sample of whole blood or serum for
a Vi test to co~ that no focus of infection is persisting.
If all these specunens of stool and urine prove negative and
the Vi agglutinin titre is less than 1 in 10, the subject may be
regarded as free of infection and fit for discharge from medical
s~e.illance. If, however, anyone of these tests prove
pOSItIve, he should be regarded as a potential chronic carrier.
In such a case a further series of not less than 6 specimens
each of stool and of urine should be sent for testing at
similar intervals and the Vi test should again be repeated
at the end of this series. If all these specimens prove to be
negative and the Vi agglutinin titre below 1 in 10, the subject
may now be regarded as free of ~ection, but if any of these
specimens for cultural test prove positive and, possibly
if the Vi agglutinin titre remains unduly high, the subject
should be regarded as a carrier and a potential danger to
others. He should therefore be kept under surveillance by
the local health authority and should not be allowed to
carry on any work associated with the handling of food,
and all ne·cessary hygienic instructions should be given to
him to minimize the possibility of his infecting others. The
pathologist In charge of the laboratory should be consulted
on what further tests should be carried out, and when, so
as to determine whether there is any change in the carrier
state of the subject and whether he is responding to any
treatment that may have been prescribed. It is unfortunate
that in these cases further treatment with antibiotics is
seldom of any value' and that the problem of how best to
cure the chronic carrier has still found no really satisfactory
solution. Nevertheless, by keeping known carriers under
proper medical surveillance a great deal may be done by
health authorities in preventing them from spreading the
disease to others.

Experience at Cape Town shows that, if the diagnosis of
typhoid fever is made in the early stages of the disease and
adequate chloramphenicol treatment is immediately instituted,
the chronic carrier rate is kept low-in the neighbourhood of
2 %for faecal carriers and less than 1% for urinary carriers.

LABORATORY TESTS FOR THE DISCOVERY OF CHRONIC CARRIERS

The only natural reservoir for typhoid bacteria is the human
being, i.e. the patient suffering from or recovering from
the disease and the 'healthy' chronic carrier. Both patients
and chronic carriers excrete typhoid organisms in their
faeces or urine and the spread of disease from them to others
is usually by excremental contamination of water or food
stuffs, including milk.

As patients suffering from acute typhoid present the typical
clinical picture of the disease, the diagnosis of which may
be confirmed with certainty by appropriate laboratory tests,
and as by such tests it may also be determined with reasonable
certainty when they become free of infection and so incapable
of spreading the disease to others, the spread of disease from
such patients may be readily controlled by simple public
health measures. Far more difficult, however, is the control
of the spread of the disease from the unknown healthy
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carrier. These carriers present no clinical signs and may not
even have a hi tory of typhoid fever, ince they may pos ibly
have acquired the carrier tate from ubclinical infection.
They may, therefore, long remain un u pe ted in a community
and perhaps give rise to repeated epidemic. Until the e
carriers are detected they remain a potential and unknown
source of danger. The hygienic mea ures that are neces ary
to completely obviate the danger of acquiring a typhoid
infection are difficult to practise effectively in rural areas,
particularly amongst primitive non-European communities.
Moreover, typhoid infection when present in one community
may readily cross to another, and accination confers only
a relative and not very lasting degree of immunity. For
these reasons, one of the most important factors in the
attempted control of typhoid fever in South Africa should
be well directed effort towards the tracing of carriers. To
attempt, even in a small community, to te t and, possibly,
periodically retest everybody to a certain whether any carriers
exist in it is obviously quite an impracticable procedure.
When, however, a case of typhoid fever, which may
herald an epidemic, occurs in a community, be ides tightening
up local hygienic measures, effectively controlling the patient,
and perhaps initiating a vaccination campaign, every effort
should be made by the local health authorities to trace the
source of the infection back to the original carrier. This is
obviously often a very difficult task involving much hard
and persistent effort, which mu t be intelligently directed.
Unfortunately there are no reliable short cuts and, until the
unknown carrier is detected, there is always the danger
that he may start fresh epidemics.

To help trace chronic carriers, the Vi agglutination test has
been extensively used in South Africa. Theoretically these tests
depend upon the assumption that the active focus of infection
which may persist in the subject and render him a carrier i
associated with a persistent rise of Vi agglutinins in his
blood. These agglutinins may be demonstrated by a relatively
simple inexpensive serological test. The Vi agglutination
test should therefore be a very valuable screening test for
tracing potential carriers. Our practical experience, however,
is that this test is a disappointing one. Firstly there are various
technical difficulties. The antigen, which is the essential
reagent used in the test, is often unreliable as evidenced by
the fact that antigens obtained from different and presumably
reliable sources, when tested in parallel against unknown
sera, often give widely differing results despite the fact that they
have supposedly been standardized. There is also the difficulty
in deciding what is a diagnostically significant titre. Generally
a titre of 1 in 10 with a standardized antigen is regarded as
suggestive of the carrier state, but there is evidence that
proved carriers may on occasion show a lower titre than
this--even none at all. A further difficulty is the fact that so
many persons who show a titre of Vi agglutinins of I in 10
or more are obviously not carriers in that there is no epidemio
logical evidence to implicate them with any typhoid cases
and, more important, in that despite extensive bacteriological
investigations there is no evidence to indicate that they ever
excreted typhoid bacteria. Finally, and most erious, is the
frequent misapplication in South Africa of this test by local
health authorities. Some of them require all food handlers
to be periodically subjected to Vi tests, and those who are
found to give positive te ts are then immediately, and often
without any further investigation, taken off their jobs. So
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ridiculous has been the position that I have even known
persons who were employed as 'food handlers' in handling
hermetically sealed metal cans of food in a store to be dis
missed from their jobs because they gave Vi-positive tests.
A Vi-positive test by no manner of means proves that a
person is a carrier of typhoid fever. Even provided that the
positive result is a reliable one, it at best merely suggests
that the person may be a carrier; and the only way to prove
that he is in fact a carrier is by bacteriological cultural
tests to prove that he is actually excreting the organisms.
For a person to be dismissed from his employment as a food
handler merely because he unfortunately gives a Vi-positive
test appears to be both unwarranted and unfair. If a Vi
positive test is to be regarded as suggestive evidence that a
food handler may be a typhoid carrier, the proper procedure
is to suspend him temporarily from the handling of food
and then to investigate the position by appropriate bacterio
logical tests to ascertain whether he is actually excreting
typhoid bacteria.

I personally think that the Vi test, as at present generally
used in South Africa, is sometimes so unreliable in its results
and so often misused in practice that it should be dropped
from routine usage until the technique for its performance
has been suitably improved, particularly in respect to the
provision of reliable antigens, and its value in detecting
carriers more effectively assessed by a properly carried out
research programme.

There would thus appear to be only one reliable way for
tracing the carrier who has initiated a typhoid epidemic, and
that is the hard way. The first step is 'police' epidemiological
investigations by health officials to-trace all possible suspects,
and the second step is to find which one of these is guilty
by the performance of appropriate bacteriological tests on
properly collected urinary and faecal specimens.

Urinary carriers are readily proved by cultural tests on
samples of urine which need not be catheter specimens. The
collection of suitable faecal specimens is more difficult. The
evidence is that in the faecal carrier the focus of persistent
infection is usually in the gall-bladder or biliary passages,
and that the excretion of the bacteria may be intermittent
and their numbers in the faeces so low that they may readily
be missed on routine cultural examinations. It has, therefore,
been suggested that the best way to detect 'faecal' carriers is
to culture samples of duodenal fluid obtained by the passage
of a duodenal tube. This minor operative procedure, however,
is very cumbersome and not suited for routine usage in the
tracing of carriers. My personal experience is that very
good results may be obtained by giving the subject a small
dose of calomel followed by magnesium sulphate and then
culturing a specimen from the third stool obtained by this
artifically induced diarrhoea. Theoretically this procedure
allows the collection of a specimen of stool hurriedly
evacuated nom the small intestines, into which the gall
bladder has been stimulated to empty itself.

Such stool specimens should be collected into containers
of selenite broth as supplied by the laboratory for this purpose
and then promptly forwarded to the laboratory for cultural
studies. If the test proves negative and there is still strong
epidemiological evidence' to indicate that the subject is a
carrier, the test may be repeated and, if necessary, duodenal
intubation considered.

OTHER LABORATORY INVESTIGATIO 's

Phage typing. In South Africa phage typing of S. typhi is
carried out on behalf of the Union Health Department by a
research unit, under Professor Pijper and Dr. Crocker,
which is attached to the Institute of Pathology of the
University of Pretoria. Pure cultures of typhoid organisms
that have been isolated from patients or carriers should be
sent to this institute for phage typing, for such tests may
offer very valuable epidemiological information whether
cases of typhoid fever originate from one or more sources,
and they may also help greatly to determine whether a
particular carrier is the source of a particular epidemic. It
is the practice of the Government Pathological Laboratories
at Cape Town and Durban to send a culture of every typhoid
bacterium isolated to this institute and as a result much
useful epidemiological information has been obtained. This
is a practice which is therefore recommended to all patho
logicallaboratones in the Union of South Africa.

As the vehicle for the spread of typhoid fever is often
water or foodstuffs, including milk, which have been
accidentally contaminated by excrement from a patient or
carrier, it is a wise procedure on the part of local health
authorities to ask for bacteriological tests on properly
collected samples of water or foodstuffs suspected on epi
demiological grounds to be involved in the spread of typhoid
fever during an epidemic, in order to ascertain whether there
is any bacteriological evidence of faecal contamination of
such water or foodstuffs. It must, however, be stressed that
the finding of faecal pollution in the water or foodstuffs
is not the final solution of the problem of the source. The
final solution lies in tracing the carrier who polluted the water
or foodstuffs, and until he is found the possibility of future
epidemics must hang like the sword of Damocles over the
community.

Team Work

It is obvious that the control of typhoid fever in the
community must depend upon good team work and therefore
there should always be the closest cooperation possible

.between the medical practitioners who discover the cases,
the local health authority responsible for the public-health
control of the disease, and the pathologist responsible for
providing the necessary laboratory services. If these various
persons all play their appropriate roles and act in concert,
it should be possible, in many parts of South Africa, to score
a decisive victory over typhoid fever.

SUMMARY

To coptrol typhoid fever effectively in South Africa, full use
should be made by medical practitioners and local health
authorities of the free laboratory services provided by the
Union Health Department. Laboratory-tests allow:

(a) of the confirmation of the presumptive clinical diagnosis
of typhoid fever,

(b) of a decision being made on when a patient is free of
infection and therefore safe for discharge from medical
surveillance, and

(c) of the discovering or proving of chronic carriers, who
are ultimately responsible for all epidemics.

For the early diagnosis of the disease, blood and stool
cultures are recommended and the Widal test is to be regarded
as a laboratory test chiefly of historical interest.
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For deciding when a patient is free of infection, repeated
urine and stool cultures are necessary, The Vi agglutination
test may also be of some possible value in this regard.

For the tracing of chronic carriers, the Vi test in South
Africa has sometimes proved unreliable and its use is often
abused by local health authorities. The tracing of chronic
carriers depends first upon 'police' epidemiological investi
gations to find the suspects and secondly on bacteriological
tests to prove which suspect is guilty. Whenever a case of
typhoid fever occurs, every effort should be made by the
local health authority to trace the responsible carrier.

Phage tests are of great epidemiological value and all
cultures isolated from patient and carriers should be sent
by laboratories to the Institute of Pathology Pretoria, for
phage typing.

To control typhoid fever, the closest possible cooperation
is desirable between medical practitioners, local health
authorities and public-health pathological laboratories.

Official permission has been obtained from the Secretary for
Health for permission to publish this paper. Thanks are also due
to the Chief Regional Officer (Cape Town) for the interest that
he has stimulated amongst his staff in the control of typhoid
fever.

THE LABORATORY DIAGNOSIS OF TYPHOID FEVER
A OUTLINEOFTHEMETHODSUSEDATTHEGOVER ME TPATHOLOGICALLABORATORY,CAPETOW T

L. S. SMITH, M.B., RCh. (RAND), D.P.H. (CAPE Tow'), Government PaThological LaboraTOry, Cape TOlVll

The bacteriological diagnosis of typhoid fever is, for all
practical purposes, dependent upon the recovery of Sal
monella typhi from specimens of blood, faeces and urine,
and to a lesser degree upon the measurement in the patient's
blood of the specific antibody response to the flagellar (H)
and somatic (0) antigens.

The techniques used at the Government Pathological
Laboratory, Cape Town, for the isolation of S. typhi will be
outlined. We have found these methods also suitable for
the isolation of the other members of the salmonella-shigella
group.

The essence of the scheme is to isolate non-lactose-fer
menting organisms (into which category the salmonella
shigella organisms fall) from the specimen, to separate off
from these the large group of proteus organisms by utilizing
the fact that they rapidly hydrolyse urea, and then submitting
the remainder to tests for motility, the ability to ferment
dextrose, marmite, sucrose and salicin, to produce indole,
and to form sulphide. An assessment of these biochemical
properties permits of a presumptive diagnosis, and con
firmation is obtained by agglutination tests with specific
antiserum.

ISOLATION AND IDENTIFICATION OF S. TYFHI FROM STOOL AND

URINARY SPECIMENS

Stools. On receipt at the laboratory each specimen of
stool is plated onto selective differential media, viz. (a)
McConkey's agar and (b) salmonella-shigella agar (Difco).
About 1 g. of faeces is also emulsified into a tube ofselenite
enrichment broth which, after about 18 hours' incubation,
is subcultured onto a plate of salmonella-shigella agar.

Urines. Equal quantities of the urine and of double
strength selenite broth are mixed and incubated for about
18 hours. Subculture is then made onto a salmonella
shigella agar plate.

Subsequent procedures. After 18-24 hours' incubation,
all the McConkey and salmonella-shigella agar plates are
examined for non-lactose-fermenting colonies with char
acteristics suggestive of pathogens. At least 6 suspicious

colonies are then picked off and seeded into tubes of Singer's
urea broth. ' These tubes are incubated for about 6 hours
and are then examined. Tubes showing an alkaline change
from the rapid hydrolysis of the urea are discarded as con
taining proteus organisms. From those tubes which show
no signs of urease activity or of lactose fermentation,
subcultures are made into the following tubes of differential
media: Kligler's iron agar (Difco), semi-solid mannite
medium, sucrose-lactose-salicin medium and tryptone water.
After 18-24 hours' incubation these tubes are examined for
changes indicative of the presence of intestinal pathogens.
The presumptive diagnosis of the type of organism sug
gested by the reactions in these tubes is then confirmed by
slide agglutination tests with the appropriate specific anti
sera.

U S. typhi is identified, pure cultures of the organism
on plain agar slopes are submitted to the Phage-Typing
Unit of the Institute of Pathology, Pretoria, for phage
typing.

This scheme we have found to be economic and reliable.
Kligler's iron agar' is a useful differential tube medium

in that in a single tube of medium it is possible to confirm
that the organism is a non-lactose-fermenter, ana to decide
whether it ferments dextrose (and whether with acid only
or acid and gas) and produces hydrogen sulphide.

The semi-solid mannite medium is equally useful in that
in one tube it can be decided whether the organism is motile,
whether it ferments marmite and whether with acid only
or acid and gas.

SLS medium, which contains sucrose, lactose and salicin,
is useful in discarding organisms of the paracolon group,
which may closely resemble salmonellas but can be differ
entiated by the fact that paracolons sooner or later always
ferment one or more of these sugars, which the salmonellas
never do.

Tryptone water is used to test for indole production
(Kovac's reagent is used in the test).

The use of Singer's urea broth has the advantage that it
not only indicates urease activity of the seeded organism
but also, by virtue of the fact that it contains lactose, acts
as a confirmatory test for the absence of lactose fermenta
tion of the organism.




