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A FURTHER NOTE ON THE SEROLOGICAL

IDENTIFICATION OF SALMONELLA CULTURES
5. W. JOSLAND

Animal Research Station, Department of Agriculture, Wallaceville

In a previous paper (1948), the methods used at this station
for the serological identification of salmonella were described.
Since the publication of that paper, further experience in the use
of these methods has heen gained, and the purpose of this com-
munication is to describe in greater detail the systematic technique
now used here for the identification of salmonella cultures.

In the examination of a smooth cultire conforming generally
to the bicchemical requirements of a salmonella, there are many
antigenic possibilities which make a hit or miss approach costly
m the use of sera and of time. A systematic routine is therefore
necessary. Such a method is provided by the use of the polyvalent
flagellar salmonella sera supplied by the Medical Research Council
Standards Laboratory, Colindale, London. Notes on the consti-
tution and use of these sera have been published by Bridges and
Joan Taylor (1944), but for the benefit of those who do not have
access to this article the composition of these sera are given be-
low.

PSA serum contains factors ¢; i; k; lv; 1, 5; 1, 2; z; 1, 6.
PSB serum contains factors eh; r; y; z; zw; enx; enzs.

PSC serum contains the monophasic factors fg; mt; z; za;
Z25y Zu g Za g Zw,
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It will be seen that the commonly met with factors, a, b and
d are for some reason not included in these sera. For this reason
we prepare a polyvalent serumn containing these factors, which we
designate PSD. Certain other factors are not incorporated in the
MRC sera, but these occur in combination with factors which are
included, so that for practical purposes the PSA, PSB, PSC and
PSD sera give a full coverage of salmonella flagellar factors.

These sera are always used in tube tests, thus avoiding the
confusing results often obtained by slide tests. Kauffman (1950)
whose views must be treated with respect, contends that slide
agglutination is not merely an orienting procedure, but is a method
which, with proper technique, gives such definitive results, that in
most cases tube agglutination is superfluous. Our experience con-
flicts with this contention, especially in relation to flagellar agglu-
tination. It is our belief that most of the confusing reactions re-
ported by bacteriologists who refer cultures to this station are due
to reliance on the results of slide agglutination carried out without
reference to the actual titre of the serum used.

For flagellar agglutination to occur efficiently the culture must
be actively motile. To achieve this, all cultures are first passed
through a semi-solid medium prepared from tryptose phosphate
broth to which 0.4% agar and 8% gelatine are added. The medium
is dispensed in petri dishes, and the inoculation made by stabbing
the centre of the medium; after incubation overnight a motile
organism will have spread through the body of the medium, and
can be recovered from the edges, and recultured in broth.

Broth cultures are treated with formalin to give a 0.6% con-
centration. 2 c.c. of formalinised broth culture are then pipetted
into each of four Wassermann tubes, and 1 drop of PSA, PSB,
PSC and PSD serum is added to separate tubes which are placed
in the water bath at 55°C. for 2 hours. If agglutination occurs it
does so generally within a few minutes, but if no agglutination ap-
pears then the tubes are left in for 2 hours. The titre of M.R.C.
salmonella sera is about 1/250, but we have found deterioration to
occur rapidly in some of these diluted sera. Consequently sera
other than polyvalent should be checked against homologous anti-
genic suspensions before being accepted as reliable. At Wallace-
ville we have found it desirable to prepare our own high ftitre
polyvalent sera to the prescription of the MRC sera; while some
lowering of titre does occur during storage of high titre sera, the
margin of error is insignificant compared with that resulting from
a loss of titre in diluted sera.

Should the organism he a salmonella other than S. pullorum
or S. gallinarum, which are easily tested for by IX. XII. somatic
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sera, agglutination will occur in one or more of the four tubes
according to the presence of one or both of the flagellar phases.
Consider the case of the flagellar antigens of S. bovis morbificans
which are r; 1, 5. Should both phases be present, agglutination
will occur with PSA and PSB sera. If phase 1 alone is present,
agglutination will occur with PSB serum, while if phase II. alone
is present agglutination will occur with PSA serum. On the other
hand, if S. typhi-murium were the organism under examination,
agglutination would occur with PSA serum only. This could be
due to the presence of either phase singly, or hoth phases con-
jointly.

If agglutination occurs with PSC serum, then the organism
will be a monophasic type. If agglutination occurs with PSA or
PSB sera, the emulsion is tested with factor 1, 5 and factor enx
sera, and then with sera for the more commonly occuring factors
known to be present in the polyvalent serum or sera with which
agglutination was obtained. Thus, if the organism is diphasic with
both phases present, it should be possible to arrive at the flagellar
components by these means.

Sometimes, however, only one phase of a diphasic salmonella
can be identified; in this event the simplest procedure is to pass
the organism through semi-solid agar to which have been added
a few drops of high titre serum corresponding to the antigen
already identified. A factor is identified when the suspension is
agglutinated to titre by its homologous serum. It will be appreci-
ated that any antigenic complex containing the factor 1 . . . will
be agglutinated by any serum containing the 1 . . . agglutinin.
Consequently where alternative 1 . . . combinations are possible,
the use of single factor sera is necessary. Thus, to distinguish S.
richmond VI. VII.; y; 1, 2 from S. bhareilly VI. VII.; y; 1, 5;
single factor sera for factors 2 and 5 must be prepared by absorp-
tion,

Cross agglutinations often present difficulties; these gener-
ally result from the presence of a common factor such as the
somatic XII factor; sometimes they result from minor relation-
ships not expressed in the Kauffman White Schema; Kauffman
(1950) has drawn attention to the fact that the Schema makes no
pretence of listing all the existing antigens. He has stressed the
point that antigenic formulae are relative and reflect the existing
state of our knowledge. Reference to Edwards (1943) will show
the obscure minor cross agglutination possibilities existing in one
batch of sera prepared at the Kentucky Salmonella Centre.

A routine such as that outlined above should identify the
flagellar antigens. While this is being done the somatic antigens
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can be identified by slide agglutination using group sera having a
titre of approximately 1/50 to minimise cross agglutination due
to common factors. In all cases, confirmation should be obtained
by tube tests at 37°C. for 24 hours, using saline suspenslonQ fol-
lowing alcoholisation. Cross agglutination is often of value in de-
termining some of the factors, but in all doubtful cases recourse
to single factor sera prepared by absorption is necessary. Again,
knowledge of the flagelia groupings is useful in limiting the somatic
possibilities.

As a guide to the variety of sera which would he necessary
for the identification of salmonella types found from human sources
during the period 1948-51 in New Zealand, following is a list of
these types identified at this station (1952).

S. paratyphi A 1 11T XII; a; -
S. paratyphi B I1Iv VvV XI7; b: i, 2.
S. typhi-murium, I Iv v XII; i; 1, 2.
S. derby IV XI1; fg; —
S. bareilly Vi VII; v i, 5.
S. bovis morbificans VI VIII; r; i, 5.
S. typhi IX XII; Vi; d; —
S. enteritidis I IX XII; om —_—
S. anatum I X XXVI; eh; i, 6.
S. orion I X XXVi; v: I, 5.
S. newington T XV; eh; i, 6.
S. cholerae-suis VI VII; c: 1, 5.

B

Sera with titres of 1/250 for the more commonly occurring
factors may be purchased from the M.R.C. Colindale Taboratorics.
It is recommended that in addition, stock cultures of those types
necessary for the preparation of sera, for the preparation of suit-

able suspensions for checking, and where necessary for absorp-
tion, be maintained in lalger hospital laboratories,

SUMMARY

A systematic procedure for the serological identification of
salmonella cultures, in routine use at the Wallaceville Animal Re-
search Station is described.
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ACUTE IDIOPATHIC PORPHYRIA

Including a case report and an account of diagnostic
laboratory tests.

R. J. PATTERSON
(From the Department of Pathology, Auckland Hospital.)

Porphyring are considered probable intermediate products in
the building up of haemoglobin, haem being a ferrous complex
of protoporphyrin. They are not proteins however, and contain
no iron. Their place in human physiology is not completely under-
stood, and Watson (1951) suggests that there is a likelihood that
they have some part in cellular metabolism. It has been shown
that glycine and acetic acid are connected with the synthesis of
porphyrin in vive and other amino acids such as proline, hydroxy-
proline and tryptophane have been suggested.

The parent substance of all porphyrins is porphin Cep His Ny
having the following structure :—

H i H H

/

m

i PORPHIN

Substitution of groups such as methyl, ethyl, vinyl, acetic or
propionic, for the hydrogen atoms in the 8 and B* positions of its
four pyrrole rings constitutes the chemical differences between
them. For example, the coproporphyrin molecule (Cgq Hgs Ny Os)
has four methyl (-CHj) and four propionic acid (-CH, CH,
COOH) groups, one of each being attached to each of its pyrrole
rings. Similarly uroporphyrin (Cso Has Ny Os6) contains four
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Case Report:

Mrs. E., a married woman aged 24, and the mother of two
children, was admitted to Middlemore Hospital suffering from
severe abdominal pain. Her admission note stated that she had had
intermittent abdominal pain accompanied by frequent vomiting for
16 days. She had been constipated for five days and was given
an enema, which seemed to aggravate her condition. When ex-
amined on admission, she was described as “a pale, distressed,
young woman in some obvious pain.” Her nervous condition sug-
gested a trace of hysteria, so much so that the house surgeon noted
the possibility of an exaggeration of her symptoms. The examina-
tion revealed tenderness over the whole left side, more particularly
the L.I.F. A provisional diagnosis of strangulated left ovarian cyst
was made and the patient admitted to a surgical ward.

At this stage her white count was 6,700, haemoglobin 14.9
gms./100 c.c. and sedimentation rate 7 mm. in 1 hour. Due to her
difficulty in passing urine, no specimen was sent to the
laboratory until the following morning. The specimen revealed no
abnormality in colur when collected, but by the time it reached the
laboratory, when it could safely be assumed to be at least two
hours old, it had developed a deep brownish colour. On first ex-
amination this gave the appearance of a heavy concentration of
urobilin. A closer examination, however, gave the impression that
there was “something different” about it. Ehrlich’s aldehyde test
was strongly positive, but Schlesinger’s test for urobilin was nega-
tive. There was a trace of albumin present and the deposit showed
10-15 leucocytes per H.P.F. The specimen was despatched, as a
possible porphyria, to the central laboratory at the Auckland Pub-
lic Hospital where this diagnosis was confirmed.

On the strength of the laboratory findings, no surgery was
performed and the patient referred to a physician and transferred
to the medical ward. Her pain persisted for 16 days, but gradually
diminished in severity. She remained mentally disturbed and did
not sleep at all well. During an attack she was given 100 mgms. of
pethidine to which she responded very well, sometimes with “amaz-
ing rapidity.” Urine specimens continued to darken on standing,
and quantitative porphyrin tests performed one week after her
admission gave the following results :—

Total Coproporphyrin ... 210 micrograms per 100 cc.
Total Uroporphyrin ... 137 ’ v ey s

These figures are not typical of the usual case of acute por-
phyria, the coproporphyrin excretion being rather high and that
of uroporphyrin lower than is normally experienced. It must
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be borne in mind, however, that at this stage the major part of
her crisis was probably over, so that her uroporphyrin excretion
was diminishing,

After 19 days the patient seemed to have recovered. She was
feeling well and made no complaints of pain. Her mental condi-
tion was normal, she had a good appetite and was sleeping well.
She was subsequently discharged.

The clinical symptoms revealed by this woman, together with
her urinary findings show that she was a case of acute idiopathic
porphyria. Since her discharge she has been attending an out-
patient clinic, but so far there has been no suggestion of any re-
currence of a crisis, although her urine is still slightly discoloured.
Quantitative porphyrin tests done recently on a casual specimen
of her urine gave these results :—

Total Coproporphyrin ... 112 micrograms per 100 cc.
Total Uroporphyrin ... o4 " ’

23 33

She has complained of pain after lifting or walking, but the
significance of these symptoms is doubtful. It is extremely likely,
however, that a porphyria crisis will recur.

Tests for the examination of urines for porphyrins
I. General Inspection:

In cases of porphyria, particularly those of the congenital and
acute varieties, there is a pigmentation of the urine varying in in-
tensity from a light pink to a deep port wine or dark brown. This
pigmentation is absent or only very slight in fresh specimens, but
becomes darker on exposure to light, due to the transformation of
porphobilinogen to porphobilin. This action may be hastened by
boiling the specimen in a water bath for about 30 minutes or by
the addition of an oxidising agent such as iodine. A fresh speci-
men, when examined through a spectroscope, usually gives the
alkaline porphyrin spectrum in which at least two absorption
bands are seen at approximately 575 and 535 mu. In specimens
which have been standing, the presence of decomposition pigments
may obscure this spectrum so that direct spectroscopic examina-
tion does not always yield satisfactory results.

fl. Teasts for Porphobilinogen:

In acute porphyria a chromogen, porphobilinogen, is excreted
which gives a positive Ehrlich’s test similar to that given by uro-
hilinogen. The reactions differ, however, in that:
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(a) Two absorption bands are seen in the spectroscopic ex-
amination of the porphobilinogen aldehyde complex (at
540-560 mu and at 480-510 mu) whereas with uro-
bilinogen there is only the one (at about 560 mu).

(b) The pink colour produced by porphobilinogen is insol-
uble in amyl alcohol or chloroform, whereas that pro-
duced by urobilinogen may be extracted by either of these
solvents.

The latter differentiation is the basis of a simple test for the
demonstration of porphobilinogen, namely, that of Watson and
Schwatz (Proc. Soc. Exp. Biol. & Med. 1941, 47, 393).

Method : 2.5 ml. of urine is mixed with 2.5 ml. of Ehrlich’s
aldehyde reagent (0.7 gms. of p-dimethylaminobenzaldehyde in
150 ml. of concentrated HC1 -+ 100 ml. of distilled water) and
5 ml. of a saturated solution of sodium acetate, followed by a few
mls. of chloroform. The mixture is then shaken thoroughly and
allowed to settle. If the pink colour formed is due to porphobilino-
gen, it will remian completely in the supernatant aqueous layer,
whereas if it is taken up in the chloroform layer, it is due to uro-
bilinogen. Deviation from the quantitie§ mentioned may give
erroneous results. The test should be performed on a fresh urine,
preferably one collected in a brown glass bottle.

A quantitative modification of the above method is as follows
(Prunty, Biochem, J. 1945, 39, 446).

Method : 5 ml. of fresh urine is acidified with 0.5 ml. of glacial
acetic acid and any urobilinogen present removed by extraction
with 10 mls. of ether. 5 mls. of Ehrlich’s reagent (in this case 20
gms. of p-dimethyl-amino-benzaldehyde in 500 ml. of 36% W/W
HCI1 and 500 ml. of distilled water) is mixed with the urine and
allowed to stand 80 seconds at room temperature, the intensity of
the colour produced being read spectrophotometrically. A concen-
tration of 1 unit/ml. is taken as giving an extinction at 550 mu of
0.545. Using the amounts mentioned, if x is the extinction at 550
mu of the solution, the number of units of porphobilinogen pre-
sent per 100 ml. of urine, will be

X x 200

0.545.

. Quantitative Estimations of Porphyrins in Urine

Since porphyrins may be present as metallo-porphyrin com-
plexes (usually with zinc), particularly in cases of acute por-
phyria, these must be broken up by preliminary acid treatment,
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thus ensuring that the uroporphyrin-zinc complex is not extracted
with the coproporphyrins by ether, 25 ml. of urine is made
strongly acid by the addition of 2.5 ml. of concentrated HCI, the
mixture being allowed to stand at least 2 hours (or overnight) at
room temperature.

(a) Estimation of coproporphyrin (total coproporphyrin, in-
cluding types I and III.)

The acidified urine is brought to approximately pH 4.0 by the
addition of a saturated solution of sodium acetate until it is just
alkaline to methyl orange. 50 ml. of ether is then added and the
mixture shaken thoroughly in a separating funnel. The urine layer
is run off and kept for further tests. The ether layer containing the
coproporphyrins is washed twice with about a quarter of its volume
of distilled water. The porphyrins are then extracted with 2 ml
lots of 0.1 N.HCI, three extractions usually being sufficient.
It may be assumed, however, that extraction is complete when
there is no detectable trace of fluorescence in the HCI layer in
ultra-violet light. An excess of coproporphyrin will give a pinkish
tint to the extract and in ultra-violet light a brilliant orange-red
fluorescence,

The quantitative estimation of coproporphyrin is made by
measuring the optical density of the acid extract at the peak of the
Soret absorption band at 401 mu. If there is an increased amount
of coproporphyrin present it may be necessary to dilute the ex-
tract with 0.1 N.HCI until the optical density is within the mea-
surable range. Readings are taken at 400, 401 and 402 mu to en-
sure that the value for the peak of the absorption band is measured.

1%
Then since E at 401 mu for coproporphyrin is 8000 (Jope and
1cm.
O’Brien Biochem, J., 1945, 39, 239), if x is the optical density
of the coproporphyrin extract at 401 mu and y is the total
Xy
volume, then ————— mgs. of coproporphyrin are present in 100
8 x 25
ml. of the sample.

(b) Estimation of uroporphyrin.
(1) Waldenstrom’s porphyrin (sometimes called uroporphyrin
III).

The pH of the urine remaining after the coproporphyrin ex-
traction ( (a) above) is adjusted accurately to pH 3.1. (For this a
pH meter should be used). Two volumes of ethyl acetate are then
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added, and the mixture shaken thoroughly for several minutes
in a separating funnel. The urine layer is run off and kept for
further examination. The ethyl acetate layer is washed twice with
distilled water and the uroporphyrin extracted with successive lots
of 0.5 N. HCT until there is no fluorescence in ultra-violet light.
The guantitative estimation is carried out as described by Sveis-
son, Rimington and Barnes (Scand. J. Clin. & Lab. Invest. 1949,
1, 2). As before, the optical density of the extract is measured,
this time at 405 mu, diluting if necessary with 0.5 N. HCI until
it is within the measurable range, and the total volume (y) noted.
Then if x 1s the optical density at 405 mu of the extract, the
number of mgm. of uroporphyrin present in 100 ml. of the speci-

Xy 1%
men is given by the formula ——— since E at 405 mu for
S5x25 1 cm.

uropotrphyrin is 5000.

Note: Waldenstrom’s porphyrin is not completely extracted
by one lot of ethyl acetate, so that for greater accuracy two or more
extractions shouid be made.

(2) Residual porphyrins (Uroporphyrin ).

To the urine remaining from the preceding extraction add 25
mb of 3% (W/V) Ca Cly then 50 ml. of N. NaOH. Centrifuge
and decant the supernatant fluid. Wash the precipitate with O.IN
NaOH and again with distilled water. Dissolve in 25 ml of 0.5
N. HCI and filter. Examine the solution spectrophotometrically
as under b (1) above, but applying Rimingtons’ correction for-
mula to eliminate the interference of co-existing pignents, viz. :—

Dyos = ZD/iOS - (D’430 4 P350)

1.844.
Where Dyoz — true optical density at 405 mu.
D405 = observed optical density at 405 mu.
Dgso = ” » v ,» 380 mu.
D'sgo = 5 v ) ., 430 mu.

Note—1If the uroporphyrin content of the specimen is very
high and the phosphate content low, it is advisable to increase the
quantity of the precipitate by the prior addition of a little NazgPOy.
For each ml. of urine add 1 ml. of 0.2M. NazPOy and precipitate
by the addition of 4 ml. of 3% CaCls and 5 ml. of N. NaOH.
It is essential that the CaCls is present in excess to ensure pre-
cipitation of all the phosphate, otherwise adsorption will be in-
complete.
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The tests described are those in use at the Auckland Hospital
central laboratory in the investigation of cases of porphyria. The
amounts mentioned are the ones given in the original papers. It
was found quite satisfactory, however, to use fractional quantities,
provided, of course, that this was corrected for in the final calcu-
lation. These tests should be performed on Z4-hour specimens so
that the daily output may be ascertained. Such specimens should
be collected in a dark Winchester containing about 5 grams of
NafICCO;. If there is likely to be any delay before examination
a few mls. of toluene should be added.
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“Where one maa fails in an experiment, another succeeds, What is un-
known in one age is clarified in the next. The arts and sciences are not
cast from a mold; they are shaped and polished little by little, here a dab
and there a pat as bears leisurely lick their cubs into shape. What my
powers cannot solve, T still persist in sounding and trying out. By knead-
ing and working over the new material, turning and warming it, I make it
more supple and easier to handle for the man who will take it up aiter
me. And he will do as much for a third. This is why I should not despair
of difficulties or of my own incapacity—ifor it is only my own.”

MICHEL DE MONTAIGNE

(As noted in J. Chem. Education, 1946, 23, 450, by Marvin Lowenthal, in
“The Research Viewpoint.”)
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Some of the women candidates frankly admitted that they found the
mechanical details of, say, a still, quite beyond them, nevertheless, one had
actually dismantled an old still just to familiarise herself with the con-
struction. Such questions must be expected, and if you find mechanical
things difficult, dismantling, reassembling and drawing the various parts is
the best way of fixing the details in your mind.

Use of Culiure Media

Do not be reluctant to use enough culture media to ensure all the
information you need hy next day. E.g., if dealing with a mixed inoculum
where you expect trouble in isolating one organism from among others,
do not bhe afraid to use two plates inoculated heavily and lightly, instead
of one. Indeed, you will save yourself valuable time on tae second day, by
being liberal with the culture media on the first day.

Use your skill here; don't be careless in applying the inoculum and
then use several plates; but anticipate the difficulties on the basis of smears
from the specimen.

Summary

1. Read the question carefully, and write an answer which covers the
question.

2. Systematise or tabulate your answers as much as possible, hoth to

indicate you have a grasp of the subject and aiso for your own and

for the examiner’s convenience.

Don't be afraid to ask for, and use sufficient media.”

j ]

The Intermediate Examination was held in Christchurch on 29th and
30th of May last. The examiners were Dr. G. C. T. Burns, of Christchurch,
and Mr. J. A. Samuel, 0of Dunedin. The latter has made some valuable re-
marks on the sitting of examinations which are published elsewhere.

We are pleased to congratulate the successful candidates who were:—
Misses J. J. Crawshaw (Auckland), M. J. Grey (New Plymouth), S. Jen-
kins (Wellington) ,and B. Smith (Waipukurau), and Messrs. G. R. Rose
and D. G. Till {Christchurch). It is a matter of congratulation that this
examination in particular is having a very marked effect in stimulating the
interest of the junior staff, thus forwarding the training, and experience,
of these workers.

The siiccessful candidates in the February Final examination which
was reported in the April Journal, were Miss B. L. Broughton, Mr. J. W.
Carroll, Mr. F. N. Corey, Miss P. Hildreth, Miss J. M. Mattingley, Miss
T. M. Penrose, Mr. D. J. Philip, Miss G. G. Richards, Miss H. A. Simmonds
and Miss L. E. B, Wiil.

COLOMBO PLAN

TECHNICIAN FOR PATHOLOGICAL LABORATORY
NORTH BORNEOD

The Government of North Borneo are seeking the services of a tech-
nician for a newly-established laboratory for routine clinical pathological
work. The technician should have had at least seven years’ experience in
the lahoratory of a large hospital, and he capable of all routine haematolo-
gical, biochemical and bacteriological work.
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If a New Zealander were lent to the North Borneo Government under
the Technical Co-operation Scheme of the Colombo Plan, he would be paid
his New Zealand salary, plus a location allowance, of the order of #£80
a month. An initial clothing allowance would also be paid.

The Government of North Borneo will provide first-class passage for
the appointee, his wife, and up to three children under the age of ten. It
will also provide free housing.

In general, the financial arrangements made by the New Zealand
Government jointly with the North Borneo Government would ensure that
a New Zealander would be able to meet the costs of living in Norta
Borneo from the salary and allowances paid to him.

The period of engagement is three years.

Any inquiries about this post should be addressed to:
THE TECHNICAL ASSISTANCE UNIT,
DEPARTMENT OF EXTERNAL AFFAIRS,
WELLINGTON, C.1.

AN UNUSUAL TRANSFUSION HAZARD

Misses J. Grey and M. Brown, of the New Plymouth Laboratory,
hring to our attention the short mote in the correspondence column of the
B.M.J. of 18/8/51, p. 417, pointing out that baby’s cord blood should not
be used for the typing of the mother, and gives an instance where a poten-
tial disaster was avoided.

The Significance of Fat w Spuium. The demonstration of fat in sputum
is considered by many to bhe of importance in the diagnosis of pulmonary fat
embolism and lipid pneumonia. In view of the disagreement on this subject
a survey was made to determine the frequency of occurrence of fat in normal
sputum. Two groups of patients were investigated, one with productive
cough who provided bronchial sputum, the other group without cough who
provided sputum from oral cavity. The unfixed sputum was placed on a
slide, mixed with Sudan TV, covered with a coverslip and checked micro-
scopically for fat. The results revealed fat in every instance. Bronchial
sputum showed more fat than oral sputum. The concentration of fat in
sputum was found to be unrelated to the type of pulmonary disease. It was
concluded that fat is a normal constituent of sputum.—Neissle, W. (Amer.
J. Clin. Path., Vol. 21), 430, 1951.

A Micromethod for Protirombin Time Determination. The usual
methods require venipuncture, 2 procedure dreaded by patient, physician and
technician alike when repeated frequently over an extended period. A method
requiring 0.2 ml. of blood, obtained by deep finger puncture, is described.
This micromethod is a modification of Shapiro’s diluted plasma prothrombin
time, and is comparable in accuracy to standard methods but is mainly de-
signed for emergency use—Isenberg, II. (J. Lab. & Clin. Med.,, Vol, 37),
807, 1951.
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MEMBERSHIP OF THE ASSOCIATION

Although the question of membership of the Association is covered
in the rules, the Secretary would like the following observations to be

made :—

(1) Persons desiring to become members of the Association must

(2

(3

(4

(5

make written application, themselves, to the Honorary Secretary.

Their present position should be stated together with details of
the work being done, the length of time employed, and the work
done since being employed, together with the time spent in each
type of work, if more than one type of work has been done.
State “trainee,” “laboratory assistant,” etc.

Give your educational qualifications, e.g., “School Certificate,
“University Entrance,” etc,, and state whether you intend to pro-
ceed to the Intermediate and/or the final examination.

Though not required by the rules, it is desirable that your Hos-
pital Bacteriologist sponsor the application, by a letter confirm-
ing your application.

Present applications should be made immediately, as it is desired
to present the applications to the Council at the pre-Conference
committee meeting, The list of members will be revised immedi-
ately after conference, and will be republished. Any corrections
should be sent to the Secretary by Conference time.



* HERE IS GOOD NEWS!

LITTLEJOHNS SCIENTIFIC SUPPLIES
 LIMITED

HAVE BEEN APPOINTED SOLE NEW ZEALAND

DISTRIBUTORS OF

MERCKS GERMAN LABORATORY CHEMICALS

A GOOD RANGE OF MERCK REAGENTS IN AR, CP,
AND TECHNICAL GRADES ARE ON ORDER AND
WILL ARRIVE HERE DURING THIS YEAR.

INDENT QUOTATIONS GIVEN AND ORDERS TAKEN
FOR MERCKS CHEMICALS.

1952 CATALOGUES WILL BE ISSUED SHORTLY. |

MERCKS WORLD-FAMOUS GERMAN
CHEMICALS

OBTAINABLE ONLY THROUGH

LITTLEJOHNS SCIENTIFIC
| SUPPLIES LTD.
124a, Vivian Street, Wellington,

P.0. BOX 6349, TE ARO. TELEPHONE: 56-119.
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COMPLETE CULTURE
MEDIA

TABLETS : For single tubes and small quantities of media

GRANULES : For larger scale preparation

MacCONKEY BROTH (Official Formula)

MacCONKEY BROTH (Purple)
MacCONKEY AGAR

GLUCOSE PEPTONE AGAR
LAB-LEMCO BROTH
LAB-LEMCO AGAR

THIOGLYCOLLATE MEDIUM (Brewer)

SABOURAUD AGAR
PEPTONE WATER

BRILLIANT GREEN BILE (29,) BROTH

AGAR-AGAR

GLUCOSE PEPTONE BROTH

NUTRIENT AGAR

NUTRIENT BROTH

YEAST EXTRACT AGAR

EDWARDS AGAR (Modified)

MILK AGAR (Official Formula)

MILK AGAR (For Roll Tubes)

TETRATHIONATE BROTH BASE

WILSON & BLAIR MEDIUM
{Bismuth Sulphite Agar)

For those who prefer to prepare their own media,

the following (QXQID) preparations are available =

BACTERIOLOGICAL LIVER EXTRACT

DESICCATED OX BILE
BILE SALTS
MYCOLOGICAL PEPTONE

AGAR-AGAR

DESICCATED OX HEART
LAB-LEMCO
BACTERIOLOGICAL PEFTONE

BACTERIOLOGICAL YEAST EXTRACY

Manufactured by OXO Ltd. London

FULL INFORMATION ON ANY OF THE ABOVE IS READILY AVAILABLE FROM

Sole New Zealand Agent
EDWIN A. PIPER
2 Dingle Road, St. Heliers Bay, Auckland, E.{




Littlejohns’ Prices and Service Are So much
Better.

Y% A CLASSIC EXAMPLE:

Highest Quality Heat Resistant PETRI DISHES on Indent

in gross IOtS —_

90 mm. £18/-/-  gross.

100 mm. £20/5/- 59
120 mm. £24/6/- 2
140 mm. £30/6/- 55
150 mm. £35/14/- "
160 mm. £43/10/- "

Above prices plus Sales Tax.

The World’s Best Medical Research Microscope is the German
Steindorff “ BIVIR.” We offer on indent, the “Bivir” at £275
landed in New Zealand. Details gladly supplied.
Steindorff Microscopic Oculars are really superb.

We offer Qil Immersion Fluorites 1°8 and 1-4mm., along with
Achromatic and Periplanatic Eyepieces, on indent at bargain rates.

Obtainable only through

LITTLEJOHNS SCIENTIF!C
SUPPLIES LTD.

124a VIVIAN STREET, WELLINGTON.

P.0. BOX 6349, TE ARO. TELEPHONE: 56-119.
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“ The house for all scientific
equipment.”’

ITEMS AVAILABLE EX STOCK
or for early delivery include:
WIFUG LABORATORY CENTRIFUGES

WATSON BACTIL MICROSCOPES
CAMBRIDGE pH METERS
QUALTEX HEAT CONTROLLED

LABORATORY OVENS, INCUBATORS, ETC.
HILGER ABSORPTIOMETERS

EEL PORTABLE COLORIMETERS
JUNG MICROMETERS
DIWA SLIDE RULES

WarsonVicToR

16 THE TERRACE, WELLINGTON
AND AT
LISTER BLDG., 13 VICTORIA ST., AUCKLAND
585 COLOMBO ST., CHRISTCHURCH
355 GREAT KING ST., DUNEDIN




& “PYREX' Petri Dishes 41"

WE TAKE PLEASURE IN ANNOUNCING
that we have landed recently

the following items:

"PYREX" Aspirators 5 and 10 Litre with
Glass Stopcocks i

"PYREX" Beakers "“Phillips’”” 400 ml. :

"PYREX" Kjeldahl Flasks, 200 ml.

. “PYREX" Stopcocks Straight—3 and 5 mm. @

; Bore H
, Tripod Stands, Iron, Triangular. H
‘ v_ Height: 8 H
] Side: 5" H

- KEMPTHORNE, PROSSER & CO.'s
New Zecland Drug Company Limited

22.25 Stafiord Street, DUNEDIN.

Warehouses dt: DUNEDIN, CHRISTCHURCH, WELLINGTON, AUCKLAND.
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