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In the article “Electrophoresis of Hb A, on Cellulose Acetate ”

by M. Jeannettec Grey, there is an crror on page 81, line 16.
Delete the words “per band” and close the sentence after

“v/v acetic acid.”

In the article * A Simple, Quick Method for the Estimation
of Total Protein and Albumin in Serum > by D. W. Everard is an
error on page 104, line 9. Under “ Materials and Methods,” the
weight of dye to make 0.01M bromocresol green is incorrectly given

as 0.968g.
The figure should read 0.698g.

il












jée Wew Zea/ana, }ourna/ 0/

eclica/ o[)aéora tOI"%
ec AI’lO/Og,%

VYolume 24, No. 1

March, 1970

The New Zealand Institute of
Medical Laboratory
Technology (Inc.)

Office-bearers, 1969-70

PRESIDENT:
H. E. Hutchings
Pathology Department
Palmerston North Hospital

VICE-PRESIDENTS:
J. R. Morgan
D. J. Philip

SECRETARY:

R. T. Kennedy
Central Laboratory
Auckland Hospital

TREASURER:

E. K. Fletcher
Pathology Department
New Plymouth Hospital

COUNCIL:

Marilyn M. Eales
M. J. Lynch
B. W. Main
A. D. Nixon
C. S. Shepherd

The JOURNAL is published three
times yearly (in March, July and
November}, and is distributed, with-
out charge, to all flnancial members
of the N.Z.LM.LT, {(Inc.}.

Subscription to the JOURNAL for
non-members is ONE DOLLAR per
year, or FORTY CENTS per single
issue, postage paid. Overseas sub-
scription rates on application.

Intending contributors should sub-
mit their material to the Editor, at
the Blood Bank Laboratory, Dunedin
Hospital. Acceptance is at the
discretion of the Editor, and no
undertaking is given that any article
will be published in a particvlar
issue. The copy deadline for each
issue is the first of the month prior
to the month of publication.

Inquiries  regarding  advertising
rates and copy or blocks for advertis-
ing should be addressed to the
Advertising Manager, at the Micro-
biology Department, Medical School,
Dunedin.

Communications primarily concern-
ing the Institute should be addressed
to the Secretary.

Changes of address should be
notified promptly to the Editor.

Contributions to the JOURNAL do not necessarily reflect the views
of the Editor, nor the policy of the Council of the Institute.



2 N.Z. ]. med. Lab. Technol.

The Indirect Fluorescent Antibody Test for the
Detection of Toxoplasma Antibodies

W. A. BEGGS, AN.ZIM.L.T.
Central Laboratory, Auckland Hospital.

Received for publication, August, 1969.

Introduction

In spite of the recognition of toxoplasmosis in man many years
ago ** the serological diagnosis of toxoplasma infection is still
limited to a few major central laboratories. In a recent article *° it
was stated that only 23 laboratories in the U.S.A. were capable of
performing toxoplasma antibody tests, and only 16 of these were
using the dye test of Sabin and Feldman.

The dye test ** has become generally recognised as the stan-
dard serological test for toxoplasmosis. Undoubtedly the need for
maintaining live cultures of toxoplasma, the use of live organisms
in the test and the difficulty in obtaining a constant source of
accessory factor have prevented the test from becoming more
widespread. Other tests have been introduced, but so far none
appear to have gained general acceptance except as supplementary
procedures to the dye test. The haemagglutination test?® has a
level of reactivity approximating that of the dye test, but is less
sensitive in the early stages of the disease.” There is also probably
a large variation in the quality of the antigen used. Other sensitized
particle techniques??’ do not appear to be any better. The com-
plement fixation reaction # is a useful supplement to the dye test
for demonstrating rise and fall in antibody levels, but its sensitivity
is usually too low for diagnostic purposes.

The fluorescent antibody technique was first used with toxo-
plasma by Goldman.” The fluorescent inhibition test that he de-
scribed for detecting serum antibodies has been superseded by the
indirect fluorescent antibody technique, which has now been
favourably reported upon by a number of workers.? ¢ 2® Titres
obtained in human infection have closely paralleled those obtained
with the dye test. It has also been shown that in experimental
infection of pigs, the dye and indirect fluorescent antibody tests
are in close agreement in demonstrating time of appearance and
rise and fall of antibody levels.'*

The present paper investigates a number of aspects of the
indirect fluorescent antibody test and compares results obtained
on human sera with those of the dye test. '
Materials and Methods
Fluorescent Antibody Test

Antigen. Peritoneal exudate from white mice infected 3 days
previously with the RH strain of Toxoplasma gondii was mixed
with an equal quantity of 2% formol-saline. After 30 minutes the
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exudate was centrifuged for one minute at low speed to remove
large cells and debris. The toxoplasma in the supernatant were re-
covered by centrifuging for 20 minutes at approximately 1000 x 6,
and werc washed twice in phosphate buffered saline, pH 7.2, The
washed organisms were suspended in sufficient phosphate buffered
saline so that the final films showed 50-100 organisms per high
power field under the microscope. The suspension was spotted on
to slides which were air dried and stored at —15°C for up to three
months.

Fluorescent anti-human globulin, Anti-human globulin was
prepared in rabbits against Cohn fraction 2. The gamma globulin
fraction of the rabbit serum was conjugated with 2.5% fluorescein
isothiocyanate for 18 hours at 4°C, and unreacted fluorescein was
removed with Sephadex G25. The conjugate was absorbed with hog
liver powder and bovine bone marrow, and freeze dried. The
optimum titre was determined using serial dilutions against known
positive and negative sera.

Microscopic cquipment. A Leitz Laborlux microscope was
used with an HBO 200W ultra-violet lamp, primary fluorescence
filter 3 mm BG 12, secondary filter K530, dark ground condenser
na 1.2, x54 oil immersion objective na 0.95, binocular phototube
and x6 eyepieces.

Technique. Toxoplasma slides were removed from the deep
freeze and dried at 37°C. Serial dilutions of test sera in phosphate
buffered saline were applied to the antigen spots and the slides
were incubated at 37°C for 30 minutes. Slides were rinsed in three
changes of phosphate-buffered saline over a period of 10 minutes,
covered with fluorescent anti-human globulin in optimal dilution
and reincubated for 30 minutes at room temperature. They were
then washed as before and mounted under coverslips with glycerol,
buffered to pH 9.0 with carbonate buffer. Slides were examined
under the U.V. light and the reaction was considered positive when
at least 509 of organisms showed peripheral fluorescence complete-
ly outlining the organism.

Dyc Test

The dyc test on all sera was performed at the National Health
Institute, Wellington. The method used was that of Manning and
Reid.*®

Test Sera

Sera tested were those sent to the laboratory for routine toxo-
plasma antibody tests. They were further selected, in that the dye
test was not performed on many sera which showed a nezative
fluorescent antibody test. They were stored at —15°C until testing.
Experimental

1. Several methods of antigen preparation were tried. (a)
After fixing in formalin as described toxoplasma were washed only
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once. (b) Toxoplasma were not fixed in formalin but were washed
threc times in phosphate buffered saline. (c¢) Toxoplasma were
not fixed and were washed only once.

2. (a) Prepared toxoplasma slides werc fixed in 10%
methanol for 10 minutes. (b) Slides were immersed in 0.3N HCI
for five minutes and rinsed in phosphate buffered saline for two
minutes. (c¢) Slides were rinsed in phosphate buffered saline for
five minutes.

3. Various techniques to reduce non-specific staining werc
tried. (a) Sera were diluted in 1% bovine albumin. (b) Fluorescent
antihuman globulin was diluted in 19 bovine albumin and (c) in
5% Rhodamine bovine albumin. (d) Evans’s blue dye, 1:5000, was
used as a counterstain after the usual fluorescent staining.

4. Possible interference from antibodies to mouse proteins
present in the antigen was investigated. (a) Antibodies to mousc
proteins were produced in guinea pigs by inoculation of whole
mouse blood. The guinea pig serum was used in the first stage of
the fluorescent antibody reaction. An anti-guinea pig globulin, pre-
pared in rabbits and conjugated with fluorescein isothiocyanate was
used for the second stage of the reaction. (b) 18 human sera with
fluorescent antibody titres of 1/16 to 1/1024 were tested by the
fluorescent antibody technique after dilution in 2% rabbit serum,
and 2% mouse serum.

5. Interference from rheumatoid factor, due to possible sensi-
tisation of gamma globulin bound to toxoplasma, was investigated.
(a) Three sera with low titre fluorescent antibody tests were mixed
with an equal quantity of pooled rheumatoid arthritis serum and
then tested by the fluorescent antibody technique. (b) Pooled
rheumatoid arthritis scrum with a fluorescent antibody titre of
1/128, was absorbed three times with sheep cells that were sensitised
with rabbit anti-shecp cell serum. No agglutinating ability towards
sensitised sheep cells remained. As a control the serum was absorbed
with unsensitised sheep cells. The absorbed sera swere then tested
by the [luorescent antibody technique,

6. Thirteen scra with fluorescent antibody titres of 0 to
1/4096, were tested in serial dilutions using fresh specimens and
specimens that had been heated at 56° for 30 minutes.

7. 'Toxoplasma prepared in the usual way by formalin fixation
and washing, werc suspended in 5% sucrose solution and freeze-
dried in 0.25 ml. amounts. The organisins were reconstituted in
distilled water and used in the fluorescent antibody test with the
standard technique. A modification of the standard technique
using HCI treatment of slides as described in 2 (b) was also used.
Using this modification 10 sera with fluorescent antibody titres of
1/16 to 1/4096 were tested with the freeze-dried antigen.
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Results and Discussion

Table I shows the results of testing 133 sera by both dye and
fluorescent antibody tests.

There was good correlation between the two tests, confirming
the conclusions of other workers that the tests are very similar in
sensitivity. With the fluorcscent antibody test, however, it is im-

Dye Test Titres
-ve 16 32 to 128 256 512 1024 2048 4096 8192 16 384 TOTALS

-ve 26 2 28

Fluorescent 16 3 1 5 9
antibody 32 21 7

test 64 1 1 12 1 39
t'tres. 128 1 13

256 1 13 4 2 1 21

512 5 4 3 1 13

1024 2 2 2 1 1 8

2048 1 2 2 5

4096 1 1 3 1 6

8192 3 1 4

TOTALS 32 5 57 1 8 i 4 4 4 1
TABLE 1

Comparison of dye and fluorescent antibody test titres on 133 sera.

portant to take into account several variable factors; namely, the
loss of intensity of the U.V. lamp after prolonged use, the optical
cquipment used, and the quality of the fluorescent anti-human
globulin conjugate. It is apparent that the sensitivity of the test
can easily be altered by a variation in one or more of these factors.
It is therefore most important to use a control serum of known
titre with each batch of tests, and the level of sensitivity should
initially be determined in relation to the dyc test with a number
of positive sera. Once the test is standardised results are readily
reproducible.’¢

Another facltor influencing the sensitivity of the test is the
method of preparation of antigen. Most workers have used the
formalin fixation method of Goldman.? In the present experiments
it was found that unfixed toxoplasma, washed only once, reacted
much better than those washed three times. Fixed toxoplasma
washed only once were not quite as sensitive as those washed twice,
and fixed toxoplasma were more sensitive than those not fixed. In
an analysis of toxoplasma antigens by agar diffusion methods.
Chordi et al.* mention the loss of an “ exotoxin-like antigen ” which
is important in diagnostic tests, when organisms are washed, The
present results confirm that there is a loss of such an antigen when
the organisms are washed before fixing, and that the loss is not, as
suggested by Jacob,'* simply due to a decrease in the number of
viable organisms after washing. Two other serological tests using
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formalin-fixed toxoplasma have been described. These are the
direct agglutination test of Fulton and Turk,” and the complement
fixation reaction of Fulton and Fulton.® It would seem probable
that these two tests, like the fluorescent antibody test, are largely
dependent upon this exotoxin-like antigen, as opposed to the haem-
agglutination and complement fixation tests which use compound
antigens of cellular extracts. It is therefore possible that these two
tests, which so far have had little investigation, may give results
more closely allied to the dye test than does the haemagglutination
test.

Of the various methods investigated in 2 and 3, that different
workers have used to try to eliminate non-specific staining and to
help determine endpoints of titres, none was found to be particular-
ly helpful. Non-specific fluorescence is fairly easily distinguishable
from the specific peripheral fluorescence. Masking of the non-
specific fluorescence with counterstains to facilitate reading is
merely a matter of individual preference. Washing slides in
phosphate-buffered saline before use reduced the sensitivity slightly.

The guinea pig anti-mouse serum, when used in the fluores-
cent antibody test, produced diffuse fluorescent staining of red
cells, white cells and toxoplasma, indicating the presence of mouse
proteins in the antigen preparation. The staining was absent when
the guinea pig serum was absorbed with mouse blood. Of the 18
sera tested aflter dilution in mouse and rabbit serum, none showed
any reduction in non-specific polar fluorescence, but one serum
which had a titre of 1/64 when diluted in buffered saline and
rabbit serum was negative when diluted in mouse serum. Chordi
et al® have demonstrated inhibition of haemagglutination titres by
normal mouse scrum in 129 of sera studied. but none of the non-
specific titres exceeded 1/100. For a more accurate test, the inter-
ference from mouse antibodies can easily be eliminated by diluting
test sera in 2¢¢ mouse serum. As a rising antibody titre is usually
necessary to dCIIlOIlStl ate toxoplasma infection it is doubtful if such
a procedure Is necessary as a routine.

Interference from rheumatoid factor. due to in-vitro sensitis-
ation of gamma globulin on toxoplasma, has not been found to
occur under the prescribed conditions of the test. No increase in
fluorescent antibody titre was found with the three sera that were
mixed with rheumatoid arthritis serum. The rheumatoid arthritis
serum from which the rheumatoid factor was absorbed showed no
decrease in fluorescent antibodly titre over that of the control serum
absorbed with sheep cells.

No difference in titres between fresh and inactivated specimens
was observed in the 13 sera tested.

The freeze-dried toxoplasma were found to react well with
positive sera in the fluorescent antibody test, but the peripheral
ring of fluorescence was not distinct, and with negative sera there
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was an undesirable amount of fluorescence. Treatment of slides
with O.3N HCI as described was found to reduce the non-specific
staining, and with positive sera the peripheral fluorescence showed
up more clearly. Of the 10 sera that were tested with the HCl-
treated antigen, eight had titres the same as when frozen antigen
was used, and two had titres one dilution lower. Freeze-dried
toxoplasma have been found to be suitably reactive after four
months storage at 2—4°C, but after reconstituting they quickly
lose their antigenicity and cannot be used for more than a day.
Takumi ¢t al.'® described the use of frecze-dried toxoplasma for the
fluorescent antibody test and obtained quite good agreement with
haemagglutination results. Their method uses the 0.3N HCI slide
treatment, as described originally by Voller.** In the present study,
freeze-dried toxoplasma were not quite as good as those stored
frozen on slides. Some improvement could perhaps be made in the
suspending medium in which the organisms are dried. For all
practical purposes, however, the antigen was quite suitable and
would greatly increase the facility with which a number of
laboratories could perform the fluorescent antibody test.

Conclusions

The fluorescent antibody test appears to be as specific and as
sensitive as the dye test. It agrees well with dye test results ob-
ta'ned on human sera. Antibodies to mouse proteins which may
cause low titre false positive results in the fluorescent antibody
test can be blocked in the reaction by diluting sera in 2% mouse
serum,

The fluorescent antibody test is simpler to perform than the
dye test. and does not require the use of live antigen. Preparation
of antigen for the fluorescent antibody test is simpler than for
haemagglutination, complement fixation or direct agglutination
tests. It is not necessary to separate toxoplasma from contamin-
ating host cells, as the reaction of individual organisins is visualised
under the microscope. It is important to fix organisms in forma-
lin before washing, to prevent loss of an important endotoxin-like
antigen. It is suggested that tests in which formalin-fixed toxo-
plasma are used have greater comparability with the dye test
than tests in which crude cellular extracts are used as antigen.

Variations in microscopic equipment, lamp intensity and
fluorescent reagents will cause variations in results of the fluores-
cent antibody test. The test should initially be standardised against
the dye test and control sera used with every batch of tests.

Summary

The indirect fluorescent antibody technique for the detection
of toxoplasma antibodies was investigated. A standard technique
using formalin-fixed toxoplasma derived from mouse peritoneal
exudate, and stored on slides at —15°C, was described. Tests on
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133 human sera showed good comparison with the Sabin-Feldman
dye test. Factors affecting the sensitivity and specificity of the
test, including the preparation of the antigen and the interference
from anti-mouse antibodies, were described. Toxoplasma preserved
by freeze-drying were found to be satisfactory for use in the test.
The importance of using control sera and standardising the
method against the dye test is mentioned. When the method is
standardised it is an adequate substitute for the dye test.
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The Expression of Blood Acid-base Results

G. R. GEORGE, F.N.Z1LM.L.T.
Pathology Department, Rotorua Hospital.
A paper read to the 25th Annual Conference of the N.ZIM.LT., August,
1969.

The term acid-base is in itself inappropriate, since the only
measurement which is actually made is one of hydrogen ion
concentration when employing routine Astrup technique. These
results are expressed as pCO, in mm. of mercury, pH in units of
a negative logarithm. and bicarbonate jon in milliequivalents per
litre. None of these units bear any direct relationship to each
other, and do not afford visual evidence of their quantitative inter-
relation.

For the purpose of this paper the many differing concepts
and physiological interpretations are ignored In an attempt to
simplify the situation and to present routine results in a practical
manner which can be more easily understood.

The first step is to express all results in the same unit. All
pH values are converted to nanoequivalents of hydrogen ion per
litre by plotting pH units on a linear axis against nanoequivalents
on a logarithmic scale.

Thus the two pH values at known carbon dioxide gas tension
and the patient’s measured pH are converted to nanoequivalents
per litre. These are then plotted against pCO. in mm., both on
logarithmic scales (See Fig. 1). This yields a straight line on
which the point of the patient’s pH and pCQ. are noted at C also
the point of intersection of this line with the horizontal 40 mm.
line at .

From this the total hydrogen ion /A H, is rcad counting
from C the graph unit spaces to line XY. the vertical 40 nEq.
value. This represents the change positive or negative {rom the
mean normal of 40 nEq./L

The Respiratory parameicr R: is read similarly, being the
unit distance between C and D.  This measures the effect that a
change of pCO, from the normal of 40 mm.. has on the H ion
concentration.

R = Actual H* blood — H* at pCO. of 40 mm. (nEq.)

The Non-respiratory parameter NR; is mecasured as the
distance between point D and line XY. When the blood has an
abnormal hydrogen ion concentration and pCQO. is 40 mm., there
must be an alteration in NR.

NR = H* at pCO. 40 mm. — 40 (nEq.)

Both these quantities are related to total hydrogen ion in
the following manner:

H =R + NR (nkq.)

All these quantities may have a positive or negative sign
as indicated by the position on the graph.
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Ap
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Tig 1: pH in nEq./l. plotted against pCOz in mm. to give positive and
negative values of /A H, R and NR.

The normal range for these three quantities is == 4 nEq./l

A further chart is prepared on linear graph paper (See Iig.
2), the central portion being the intersect of the 40 mm. pCO.
and 40 nEq. hydrogen ion axis. The == 4 nEq. limits of normal
are drawn in the central portion, with the sides and centre lincs
projected.

The values for R and NR with the appropriate sign, which
have been measured on the logarithmic graph (Fig. 1) are plotted
using the linear scales to yield a point on Fig. 2. This represents
the status of the patient and can be used for following progress
on serial estimations toward the normal zone.

Any point to the right of the projected diagonal lines
represents an increase in total hydrogen ion and to the left
a decrease, and points between the lines are normal for A H.
This affords a visual and easily recognisable indication of the state
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ACIDOSIS
——— e

ALKALOSIS
-—

Fig. 2: R plotted against NR positive or negative, on linear scale to give

relative /N H point. Values ag in Fig. 1. Points in central area are

normal. Points between parallel lines are normal for A H, but
compensated by abnormal R and NR values.
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of the patient. It will be found that distinct clinical states such
as respiratory failure, renal disease and pyloric stenosis producce
points consistently in particular areas of this graph. The progress
towards the central normal area is readily followed and the effect
of treatment on the respiratory and non-respiratory parametcr
can be immediately apparent.

The determination of a single pH measurement in blood by
itself reveals little or nothing, because a normal pH can be
achieved by profound and compensatory changes in the extra-
cellular system, which can be regarded as a normal defence
mechanism to preserve the constancy of the intracellular hydrogen
ion concentration, a condition essential to the continuation of life.

The differential assessment of these changes, which can be
grouped as respiratory and non-respiratory, is clearly and
quantitatively portrayed in this system of reporting and in a form
which can provide most useful clinical information.

Either R or NR can be the primary cause of abnormal
hydrogen ion concentration, the remaining quantity then being
due to the compensatory effect. Clinical knowledge and an
inspection of the result figures can easily decide this in most cases.

For example, in pyloric stenosis a typical result would be
—5 = +10—15. The +10 respiratory factor would produce a
high pCO. result which could erroneously be attributed to a state
of respiratory acidosis. Inspection of the equation result shows
a decreased total hydrogen ion —D5, and therefore a state of
alkalosis caused primarily by a decreased (—15) non-respiratory
hydrogen ion, due to loss of hydrochloric acid.

This is compensated for by hypoventilation, which raises the
respiratory figure and represents a healthy normal response to
the condition. If this was treated as a respiratory condition then
any assistance to improve respiration would lower the hydrogen
ion still further, by reducing R. thus aggravating the alkalosis:
cg., —10=+5 —15

The only parameter being mcasured and considered is the
hydrogen ion concentration. All results should be expressed as
this quantity, in the same units of nanoequivalents which bear
direct quantitative comparable relationships.

While pH, pCO., and MEq bicarbonate represent the
functions which tell the whole story of the acidbase status they
are conventionally expressed in units which have no direct easily
envisaged quantitative relationship to each other. The total
hydrogen ion, A H, representing the patient’s pH is simply the
net result of the activity of R and NR and these are the clinically-
important parameters of practical interest. In this systemn their
relationship and quantity is readily apparent, both in establishing
the true nature of any abnormality and in reflecting progress or
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effect of treatment which is directed at the primary underlying
cause, rather than attempting to titrate arbitrarily a transient
biochemical inbalance.

This system is an attempt to portray in a simple quantitative
fashion the acid-base status which when expressed in the usual
terms presents a confused and difficult situation to interpret.

This paper is a summary and interpretation of the reference
quoed, which supplies greater detail,
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Obituary
Graeme Campbell Taylor Burns, M.B., Ch.B., D.C.P.

Dr Burns died at his home in Christchurch on 22 November,
1969. He was Microbiologist to the North Canterbury Hospital
Board from 1948 to 1964. when he retired for health reasons.

Educated at Christ’s College and Otago University he graduated
M.B. Ch.B. in 1938. His house surgeon years were spent at Christ-
church Hospital and on the declaration of war he volunteered for
overseas service and was commissioned as a captain in the Medical
Corps, serving in the Pacific and the Middle East, and being men-
tioned in digpatches. He spent three and a half years as a prisoner
of war following capture at Sidi Rezegh and during this time his
health was affected.

At the end of the war Dr Burns went to London and studied
at the Post Graduate Medical School. Hammersmith. <aining a
Diploma in Clinical Pathology. He then worked at St Mary's
Hospital, Paddington, before returning to New Zealand in 1948,

His main interests in microbiology were antibiotic sensitivity
methods, syphilis and hydatid serology. mycobacteriology and. in
later years. virology. In these fields and other aspects of microbiology
he was always interested in the preparation and standardisation of
reagents as described in original papers.

For a number of years Dr Burns was honorary librarian to the
Canterbury Medical Library. He was also keenly interested in New
Zealand literature and history, particularly that of Canterbury. Many
will remember his ability as a raconteur by his colourful descriptions
of local current and historical events., His wide knowledge of micre-
biological and medical literature was always readily passed on — in
a concise form — to the technologists in his unit, and he slways
had a ready practical appreciation of methods used on the laboratory
bench.

One of his outside interests before the war was as an ~ctive m m-
ber of the New Zealand Alpine Club: he took part in climbs in the
Rakaia and Rangitata headwaters.

Dr Burns is survived by his wife, daughter and two sons to
whom we extend our sincerest sympathy.

G.R.R.
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The Cusum Technique in Quality Control

K. G. COUCHMAN, F.IM.L.T.
Palmerston North Medical Research Foundation,
P.O. Box 607, Palmerston North.

Received for publication, October, 1969,

Introduction:

Quality control techniques have been reviewed by Melton
(1967) 1. The disadvantages of these methods are that the standard
deviation, which may vary with time and change of technique,
must be known before a plot can be meaningfully interpreted. The
calculations involved are time consuming and liable to error. The
cusum technique requires the simplest of arithmetic and is sensitive
to small changes in the mean. A complete account is given in
Cumulative Sum Techniques ® which is based on industrial quality
control, and much of the information is of little use to the medical
technologist. However, this book is invaluable for the description
of the various fcrms of decision-making beyond the scope of the
present paper.

Method

1. Choose a constant which is near the average for the test
under examination.

2. Subtract this constant from the first control value, the
difference will either be negative, zero or positive.

3. Repeat the subtraction of the constant with suczessive
control values and add to the previous differences, these are the
CUSUMS which are plotted against time.

Notes:

If the current mean has the same value as the constant, the
differcnces will tend to cancel one another and the plot line will
be parallel to the time axis. If the current mean is lower than the
constant, the differences tend to be negative and the plot line will
branch downward. The reverse is true if the current mean is
higher than the constant. The angle of the plot line is an indicator
of the current mean and changes in this mean arc indicated by a
change of direction of the line. It is the detection of thesc changes
of direction with which the method is primarily concerned. FEx-
panding the scale of the cusum axis will exaggerate such changes,
while compressing it will tend to diminish them. A suitable scale
is readily found with practice. The distance of the plot line from
the time axis is of no significance and may be restarted from a
more convenient point at any time. The constant may also be
changed. ‘
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Typical Resulis:

Figure 1 is a plot of cholesterol values on the same serum
over a period of three months and illustrates the difficulty of
setting standard deviation limits. It might be concluded from this
diagram that a steady deterioration has been taking place. Figurc
2 shows the same data as a cusum plot which has been recom-
menced at the breakaway points (indicated by arrows) using a
different constant. Three periods of relative stability are indicated
making the steady deterioration theory less tenable.
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Fig. 1: Plot of cholesterol quality control values against time.
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Fig. 2: Cusum plots of the cholesterol values in figure 1.

Figure 3 is of the total protein control values which are more
typical of the variations encountered in practice. The upper plot
1s a cusum, and the lower a plot of untransformed values. The
two standard deviations limits on the lower chart were derived
from the preceding data which had been shown to be stable. While
the cusum plot shows a change of mean value, none of the sub-
sequent points on the lower chart appear outside two standard
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Fig. 3 — Lower: Plot of total protein quality control values against

time with mean and two standard deviation limits. Upper: Cusum
plots of the same values.

deviations, A rule “ 11 consccutive points on one side of the
mean ” has to be invoked before this change is seen. It is obvious
that the mean and standard deviation will have to be recalculated
on data subsequent to the breakaway point, otherwise the limits
will be further increased making the sensitivity of this method cven
lower.

Interpretation:

Interpretation of the cusum chart (Fig. 3) is best appreciated
if the plots are sequentially uncovered. A change of direction is
indicated at day 9 but shortly reverts to the previous dircction on
day 11, so that lines from day 0-9 and 11-16 are parallel. Such a
jump could indicate an crror in the test or temporary change of
operator. From day 16 the cusum decreases with small fluctuations
until day 29 when a larger decreasc is initiated, remaining con-
sistent to the end of the series. In summary, small changes in trend
start on days 11, 17 and 29. Changes in operator, reagents or in-
strumentation recorded on the chart facilitate interpretation. It
has been noted that the quality control changes were sometines
recorded several days after a change had occurred in the genceral
trend of routine results suggesting operator bias in ““ holding on ”
to previous control figures.

Conclusions and Summary:

The cusum technique is a simple statistical quality control
method with the minimum of mathematics. It provides carlier
detection of all deviations in trend attributable to staff changes
or reagent detcrioration than other methods of analysis.
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Hormone Assessment by Cytological Study of
Urinary Tract Cells

FRANCES E. SKARSHOLT,
Cytology Laboratory, National Women’s Hospital, Auckland.

Abridged from a thesis submitted for the examination of Qualified
Technical Officer in October, 1968.

Introduction

Cytological studies of cells exfoliated in urine specimens were
originally stimulated by the finding that carcinomas occurring in
the urinary tract could be detected by the presence of tumour cells
in the urinary sediment. In the course of this development,
Papanicolaou, while examining the urine of men with prostate
carcinoma receiving oestrogen therapy, noted changes in the
cytology of the urinary tract similar to those which occur in the
vagina after oestrogen stimulation. Essentially the changes were
found to consist of an increase in superficial cells, eosinophilia,
cytoplasmic granules and vacuolation due to increased glycogen
content®.

Since the urethral epithelium is considered by many observers
1% to develop embryologically in common with the vaginal mucosa
from a ridge formed by a proliferation of the mesoderm, it is not
surprising that exfoliated cells from these arcas are similar in
appearance and reflect hormonal changes.

During the past 20 yecars a number of investigations have
been made into the hormone changes observed in the urinary
sediment cells, including studies by Lencioni ?, Castellanos! and
O’Morchoe ¥, which have confirmed the usefulness of the method
for assessing the results of normal and abnormal endocrine in-
fluences. The present study was undertaken with the object of
establishing base lines on normal individuals prior to introducing
the technique as a routine procedure in this laboratory.

Procedure
Urine S pecimens

A total of 420 early morning specimens of voided urine was
obtained from a group of 11 volunteers consisting of three post
menopausal women, six women with normal menstrual cycles and
two men. Details of the group are given in Table 1.
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Staining

After a number of trials with various staining techniques it
was decided to use a combination of haematoxylin and Shorr’s
polychrome stain in the following method:—

Slicles were placed in Harris” haematoxylin for eight minutes.
rinsed and immersed in a solution of 709¢ alcohol containing 3%¢
of ammonia for one minute. They were then transferred through
araded alcohols containing 0.259¢ of glacial acetic acid until
dehydrated, placed in Shorr IIT stain for 10 minutes, rinsed again
in acid alcohols and absolute alcohol. cleared and mounted.

Cell Counts

Classification of the squamous cells followed the accepted
definitions laid down in the 1958 Opinion Poll °; and the indices
used were those defined in the 1968 Symposium of Hormonal
Cytology * for the maturation, karyopyknotic and ecosinophilic
indices.

Standard counts of 300 cells were made from each smear.
using brightfield illumination for determining the maturation and
cosinophilic indices, and phase contrast illumination for the
pyknotic index. Squamous cells constituted the majority of the cell
population, with a small proportion of transitional epithelial cells
and occasional leucocytes. Mucus was frequently seen, appearing as
a blue-green background. Calcium oxalate crystals and amorphous
urates were present in some smears, and almost all included
bacteria.

The staining method produced a sharp clear colouration of the
cells, the cytoplasm of the transitional, parabasal. intermediate and
a few superficial cells being blue-green, and a bright pink in the
majority of the superficial cells. Nuclei of all cells stained varying
shades of purple or dark red. while the pyknotic nuclei appeared
almost black.

Results
Observation in Males

A total of 64 sinears from subjects 1) and 1 was studied. The
most striking feature was the paucity of epithelial cells in the smears
as compared with any of their female counterparts. Mucus and
spermatozoa were not uncommon and leucocytes were seen
occasionally. The predominant staining reaction was cyanophilic.
Cell counts were not determined on any sincars from these subjects
as squamous cells were too few in number and the general cyto-
logical picture showed little variation.
Observations in Post Menopausal Females

A total of 62 specimens were examined from the post
menopausal subjects B, E and K. In general the smears consisted
of an even spread of predominantly intermediate cells with little
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clumping. Parabasal cells were seen in all these smears but in
surprisingly low numbers, averaging 12%.

The maximum number of superficial cells seen in any of the
smears was 6%. Non-nucleated cells, as described by Castellanos
and Sturgis, were identified in many smears. Transitional cells
appeared infrequently while mucus, bacteria and leucocytes in
small numbers were often present. Crystals and spermatozoa were
occasionally noted. Although the staining reaction was pre-
dominantly cyanophilic, occasional mature eosinophilic squamous
cells and orange-stained non-nucleated cells were present in most
smears.

When graphed serially, the maturation indices of the post
menopausal subjects showed no more than erratic variations which
lacked any specific pattern.

Observations in Normally Menstruating Females

A total of 294 smears was studied from the six subjects A, C,
F, G, H and J. Smears from these subjects all contained ample
cellular material which consisted almost entirely of intermediate
and superficial squamous cells. Transitional cells in small groups
were occasionally noted while numerous crystals and amorphous
deposits were more frequently seen.

The menstrual phase was characterised by the relatively few
cells present. Intermediate cells in small clumps predominated the
smears but occasional parabasal and superficial cells were also
present. Mucus was common in this phase and red blood cells were
identified in some smears. The overall staining reaction was
cyanophilic.

As the follicular phase advanced, cellularity was increased.
There was a gradual rise in the proportion of superficial cells with
flat, transparent cytoplasm, many of which contained cytoplasmic
granules. The cells were more evenly spread and appeared singly
or in loose groups. Eosinophilia accompanied this increase in super-
ficial cells until a peak, presumed to denote ovulation, was reached.
Immediately after this peak a sharp drop in superficial cells
occurred and staining reaction became again predominantly
cyanophilic.

The luteal phase, under the influence of progesterone. was
characterised by an increase of intermediate cells. Many had
translucent, wrinkled or folded and sometimes clongated cytoplasm.
thickened cell borders and small, oval eccentric nuclei. These
particular forms of intermediate cells are known as navicular cells,
and were first described by Papanicolaou. Their presence, together
with increased clumps of intermediate cells, in either urinary
sediment or vaginal smears, is indicative of progesterone effect.

As the premenstrual phase approached an increased
desquamation of cells was observed. Superficial cells were still seen
but were out-numbered by groups and clusters of intermediate
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When represented graphically the serial karyopyknotic and
cosinophilic indices showed a standard pattern for the members of
this group, characterised by a slow build-up of superficial cells to
an ovulatory peak between the 12th and 18th days of their cycle,
followed by a sharp drop. A typical record, which includes two
complete cycles is shown in Figure 1.

Relatively low peaks were seen in subjects A and G, but it was
assumed that these were true ovulatory cycles because of the
marked progesterone effect subsequently observed in both cases.
Subjects G, H and ] showed higher peaks and both C and ]
demonstrated classical oestrogen and progesterone responses with
sharp, high peaks. Subject I showed no definite peaks but cellular
changes indicated that these might have occurred on days when
specimens were not collected.

Discussion

The pattern of changes observed in the squamous epithelial
cells exfoliated in urine specimens is found to follow very closely
that described for vaginal epithelium, and even though the men-
strual dates were not known for the volunteers in this study, it was
possible to identify each phase of the cycle.

It is of interest to note that in several normal 26-28 day
menstrual cycles the karyopyknotic peaks appeared as late as the
18th day of the cycle. While this is probably caused by delayed
tissue reaction to oestrogen produced in the ovary, it could also
be that thesc are not true ovulatory peaks. However. to clarify this
point it would be necessary to study further serial urine specimens
In conjunction with quantitative chemical estimations.

Of the three cell indices used, the eosinophilic index appears
to be the most uncertain as it relies on cytoplasmic colour alone.
With varying pH of the urine specimens the affinity of the cells
for staining reaction is thus altered, causing fluctuating
eosinophilic percentages.

Sediment of voided urine was found to contain exfoliated
cells from any part of the urinary tract and in the female, cells
from the vagina and vulva, washed down in the urine stream,
were also present. Erythrocytes seen in a few smears correlated
with days of menstrual flow, spermatozoa were occasionally noted
and the bacteria present in many smears morphologically
resembled the vaginal flora.

The method of preparation, although time consuming, was
simple, reproducible, involved the use of standard laboratory
equipment only and achieved good results in both smearing and
staining. The cells did not become distorted in smearing as many
scrape or swab deposits do, because they were in suspension when
spread on the slides and even after air drying, all constituents of
the urinary sediment stained well with the Shorr IIT stain.
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In view of these findings it would appear that epithelial cells
from serial voided urine specimens provide a hormonal index
cquivalent to that obtained from serial vaginal smears. The tech-
nique has the added advantage, particularly in children and
adolescents, that specimens can be obtained without vaginal
manipulation and emotional trauma. This feature coupled with
uniform cellularity of specimens and the fact that specimens can
be stored for a short time, supports the view that urinary sediment
smears could be the method of choice for the cytological assess-
ment of many endocrine problems requiring sequential
nvestigation.

Summary

Serial studies of cells in urine samples obtained from six
normal females showed cyclic changes which reflect the hormone
influences on menstruation.

It is considered that the procedure is a valid and useful
cytological approach to the investigation of endocrine disorders,
and offers a number of advantages over the vaginal scrape method.
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It was noted during experiments with the serum that the
antibody produced the best antiglobulin results with a locally-made
goat antiglobulin reagent which is normally found to be inferior to
most commercial broad-spectrum reagents. This observation
prompted an investigation into the sex of the eleven donors who
had been screened out as compatible for the patient, and it was
found that eight werc male, while there was a distinct female
preponderance amongst the donors rejected as unsuitable.

The numbers were scarcely great enough to be significant, but
with high hopes, though with no optimistic expectation, a fresh
blood sample was obtained from the patient and was sent to Dr
Ruth Sanger at the Blood Group Research Unit in London, as the
Dunedin panel had not been typed for Xg?. There, it was tested by
Dr Patricia Tippett, who identified the antibody as anti-Xg®.

It would appear that this represents a second example of a
naturally occurring anti-Xg#, which is unique in that it presented
as a room-temperature, saline-reactive antibody that became
stronger and active by the indirect antiglobulin technique as a re-
sult of the transfusion of one unit of Xg® positive blood.

By the time the sample was taken off for dispatch to London
the antibody had lost its antiglobulin activity, but it remained
easily detected in saline and was, as Dr Tippett confirmed, more
avid at room temperature than at 37°C. or at 4°C.
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Selected Abstracts

Contributors: D. G. Bolitho, Alison Buchanan, B. M. Cornere, M. Jeannette
Grey, J. Hannan, D. Tingle.

BLOOD BANKING
The Rapid Papainisation of Red Cells for the Detection of Rh Antibodies.
Izatt, Marian, M., Blue, A. M.. Muir. W., Sheridan, R. M. and Morrison,
C. J. (1969), Vox Sang., Basel, 17, 157-160.

Wiashed, packed cells are mixed with cysteine-activated 1% papain for
10 seconds at room temperature in the proportion of one volume of cells
to four of papain, then centrifuged through forty volumes of saline at
37°C for 3 minutes. After two further washes in warm saline the cells are
ready for use.

A Simultaneous Modification of A Agglutinogen of Erythrocytes and Loss
of Specific Platelet Antigens in a Patient with Gall Bladder Carcinoma.
Majsky, A. and Jakoubkova, J. (1969), Neoplasma, 16, 297.

A simultaneous modification of RBC group antigens (two populations
of erythrocytes, 76% Az and 24% Am) and of specific platelet antigens
(a transitory loss of two platelet antigens) in a patient of blood group A, D
positive, is described. There is a discussion of possible mechanisms involved.

CHEMICAL PATHOLOGY

Estimation of Faecal Fat Excretion using Cuprous Thiocyanate as a Con-
tinuous Marker. Lee, M. F., Temperley, J. M., and Dick, M. (1969),
Gut 10, 754.

A method for the estimation of faecal fat excretion using cuprous
thiocyanate as a continuous marker is described. Results obtained from
a single stool sample are in close agreement with those from a three-day
collection using this technique. The method is simpler and more accurate
than collections done without a marker.

A.B.
On the Determination of Serum 5 — Nucleotidase Activity in the Presence
of B-Glycerophosphate. Persijn, J. P., Van Der Slik, W. and Timmer,
C. J. (1969), Clin. Biochem. 2, 335.

It was reported that the addition of 20m mol/L of glycerophosphate
to the reaction mixture evaluated only * true” 5-Nucleotidase (5 Nu). The
authors found that irrespective of its alkaline phosphatase (AP) activity
the decrease in 5 Nu activity, measured by the colorimetric determination
of adenosine liberated from adenosinemonophosphate, was directly pro-
portional to the glycerophosphate concentration. Only in the range 1-8m
mol/L of glycerophosphate was the 5 Nu not affected — being about 95%
of the activity without glycerophosphate.

A.B.
Enzyme Diagnosis in Hepatobiliary Disease. Coodley, Eugene L. (1969),
Amer. J. Gastro. 52, 189.

Enzyme profiles have proved useful in separating the various causes of
hepatobiliary disease. The uses of glutamic-oxaloacetic and glutamic-
pyruvic transaminase, lactate dehydrogenase, guanase, isocitric dehydro-
genase, sorbital dehydrogenase, leucine amino peptidase, alkaline
phosphatase, 5-nucleotidase, ornithine carbamyl transferase, aldolase and
alcohol dehydrogenase are discussed.

A.B.
Atypical Lactate Dehydrogenase Isoenzyme Pattern Caused by Immuno-
globulin G Interaction. Kindmark C.-O. (1969), Scand. [, clin. Lab.
Inovest., 24, 49.

A case of abnormal electrophoretic pattern of the serum lactate
dehydrogenase isoenzymes is described. It is shown that this abnormality
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pered by several factors. The pigments are generally present in very
small amounts and their nature and composition are still poorly under-
stood. High turbidity due, among other things, to vernix caseosa and
the presence of a variety of coloured compounds further complicate
analysis.

The authors review some trends in the quantitation and analysis of
amniotic bile pigments. The merits and pitfalls of currently used methods
are examined, ways being indicated to increase the sensitivity and selec-
tivity of some procedures. Finally, it is suggested that determination of
conjugated bilirubin in amniotic fluid samples may become of interest.

J.H.
A Simple Thin Layer Chromatographic Screening Test for the Detection
of Hyperaminoacidaemias. Kraffezyk, F., Helger, R. and Lang, H. (1969).
Z. klin. Chem. u. klin. Biochem., 7, 521.

Plasma is chromatographed on precoated cellulose plates using the
clulant butanol/acetone/acetic acid/water (35:35:10:20, v/v) with impor-
tant types of pathological rises being detected by comparison with a
standard chromatographed on the same plate. Histidinaemia is detected
by chromatography with tertiary butanol/ethylmethylketone/25% am-
monia/diethylamine/water (50:30:10:0.4:20, v/v). With the aid of a
reagent set, this method can also be used in laboratories which do not have
experience in thin layer chromatography.

JH

The Examination of Amniotic Fluid in the Management of Haemolytic
Disease of the Newborn. Cussen, G. H., Sister St. Colum, and Magner,
J. W. (1969) J. Ir. med. Ass., 62, 352,

For measuring bilirubin, a chemical method appears to be better
than a spectrophotometric one now that a satisfactory technique is avail-
able and it is also more reliable in the presence of haemolysis. should this
occur in the taking of the specimen.

H

Calcium Binding Capacity of Plasma Proteins in Certain Diseases. Adamski,
A. and Smarz. C. (1969), Pol. med. ]., 8, 304.

An increase in calciuin binding capacity of plasma proteins can
reduce the concentration of ionised calciumn to an extremely low level thus
leading to tetany, despite marked hyper ealcaemia. Another author has
observed some disturbances in blood coagulation resulting from a deficiency
of ionised calcium,

The Simple Clinical Evaluation of Renal Function, Vidt. D. G. (1969).
Penn. Med., 72, 717.

None of the five tests discussed in this paper meet the specifications
of the ideal renal function test, yet when used singly or in combination.
these tests provide valuable information in regard to the overall adequacy
of renal function: urinalysis, serum creatinine concentration. endogenous
creatinine clearance, PSP, and urinary concentration test.

It is the author’s view that the urine is best examined by the physician
responsible for the patient. While it is common to rely on the BUN as an
indicator of renal function, unfortunately the BUN is neither specific nor
sensitive and does not become elevated until the glomerular filtration rate
has declined by as much as 60%. Much more specific than the BUN is
the serum creatinine concentration but, as with the BUN, it provides no
indication of renal immpairment until the renal clearance has been sub-
stantially reduced. The endogenous creatinine clearance becomes nearest
to being the ideal test.

In early renal impairment, the 15 minute PSP excretion may be
reduced, whereas when time for repeated recirculation is allowed, the
2 hour cxcretion may be normal. Measurement of the specific gravity
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of the urine after a period of dehydration provides on extremely simple,
yet reasonably accurate assessment of tubular function. Impairment in the
ahility to concentrate is an carly feature of most generalised renal discases
which may be detected even when results of other tests of renal function
still are normal. A specific gravity of more than 1.023 obtained on any
random specimen or after overnight dehydration indicates normal tubular
funetion.

It may be said that a carefully performed urinalysis will provide
imaluable information regarding the presence of renal discase. while
the remaining 4 tests provide an adequate clinical assessment of renal
excretory function. Specific diagnosis will depend upon other studies, such
as intravenous urography. pyelography. selective renal angiography, or
1enal biopsy,

J.H.

HAEMATOLOGY

Multichannel Continuous Flow Analysis on the SMA-4/-7A. Nelson, M. G.
(1969). [. ¢lin, Path., 22, suppl. (Coll. Path.) 3, 20.

This paper on automation in Haematology is part of an excellent issue
on automation and data processing in pathology, edited by Prof. T. P.
Whitchead, In Nelson’s paper, the use of the SMA-4/-7A is discussed.
The haematocrit by electrical conductivity is evaluated together with the
quality control, cost, speed, preciston and accuracy of the SMA-4/-7A.

.J.G.
Inheritance of an Increased Sodium Pump in Human Red Cells. Wiley
J. 8. (1969), Nature, (Lond.) 221, 1222,

This paper discusses a possible explanation of the appearance of both
moe sodivm pump and a greater sodium leak in red cells of patients with
hereditary spherocytosis. A mutation at a control gene site is suggested as
the cause. Nevertheless. abnormalitics in membrane structure in hereditary
spherocytes have not been excluded.

M.].G.
Regulation of fron Entry into Reticulocytes. 1. Feedback Inhibitory Effect
of Heme on Iron Entry into Reticulocytes and on Heme Synthesis. Ponka.
P., and Neuwirt. J. (1969). Blood, 33, 690.

Experiments are described in which the authors followed iron incor-
puration into reticulocytes during haem synthesis inhibited by haeni. lead
o dsonicotinic acid hydrazide and during globin synthesis inhibited by
cycloheximide. They showed that iron does not enter the red cell inde-
pendently of haem synthesis and that there exists a feedback mechanism
by means of which hacm or haemoglobin prevents surplus accnmulation of
iron inside the cell.

M.J.G.
Antilymphocyte Serum: Present Status. Shanficld, I.. and Macl.can, L. D.
(1969), Canad. med. Ass, J. 100, 925.

The historical and development aspects of anti-lymphocyte serum are
reviewed, Mode of action is discussed and also techniques of assay for
the immunosuppressive potency of antilymphocyte serum, The review
concludes with short sections on the preparation of, and treatment with.
antilymphocyte serum. A concise five-page review of an important topic
in the world of transplantation.

M.].G.

G-6-PD Bangkok: A New Variant Found in Congenital Non-Spherocytic
Haemolytic Disease. Talalak, P. and Beutler, E. (1969), Blood, 33, 772.

A new variant of glucose-6-phosphate dehydrogenase was found in a
Thai boy who had typical clinical and haematological findings of congenital
non-spherocytic haemolytic anacmia. This mutant has normal clectro-
phoretic mobility. normal affinity for substrate G-6 P and NADP and is
very labile to heat. It has an activity of about 5% of normal.

M.].G.
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Screening for Vitamin B;» Deficiency. Annotation; (1969), Lancet, ii, 309.

A concise review of methods for screening for Vitamin Biz deficiency.
The twenty-four recent references listed in the review provide an up-to-
date key to the subject and cover all aspects, It is suggsted that the
immunofluorescence method for detecting antibodies in serum to gastric
parietal cells is a screening procedure preferable to serumn vitamin Bjs
assay; the subject is debated. Screening of psychiatric patients is discussed;
also the reduced serum Bi2 levels due to folate deficiency.

M.J.G.

New Unstable Haemoglobin Boris: beta88 Leucine =3 Arginine.
Hollender, A.. Lorkin, P. A., Lehmann, H., and Svensson, B. (1969),
Nature, (Lond.), 222, 953.

This is a report on a new unstable haemoglobin, Boris, causing a
haemolytic anaemia with anaemia, an increased tendency towards
methaemoglobin formation, jaundice and red cell inclusion bodies following
splenectomy. Electrophoresis and “ fingerprinting ” of the new haemoglobin
are described. The amino acid leucine is substituted for arginine in the
haem pocket,

M.J.G.

Factor XIII Deficiency; Treatment with Monthly Plasma Infusions. Green-
berg, L. H., Schiffman, S., and Stuart Wong, Y. S. (1969), J. Amer. med.
Ass., 209, 264.

A thirteen year old boy with congenital factor XIII deficiency and a
history of bleeding since birth was successfully treated with monthly in-
fusions of a single unit of fresh-frozen plasma. Routine laboratory
coagulation screening tests did not diagnose this condition; the factor XIII
deficiency was confirmed in the laboratory by demonstrating solubility of
his clot in 5 M urea.

M.]J.G.

Sickle Cell Anaemia — First International Symposium, (1969) J. frop.
Pediat.. 15, 50.

This is an interesting three page report of summaries of thirteen
papers given at the first International Symposium on sickle cell anaemia
held in Jamaica, January 8-10. 1969. Such well-known names as Professor
H. Lehmann and Dr E. Huehns are among those giving the papers. Recent
techniques for the study of sickle cells are mentioned, ranging from use of
lasers to ultra-centrifugation. The significance of high platelet counts in
sickle cell patients was discussed. Clinical dangers even in sickle traits are
mentioned. It is to be hoped that the papers summarized in the report will
be published fully before long.

M.].G.

Autoantibodies in Healthy Subjects: Whittingham, Senga, Irwin, Janet,
Nfi}acl%%y, I. R., Marsh, S.; and Cowling, D. C. (1969). Aust. Ann. Med..
18, 130.

These authors determined the prevalence in an apparently healthy
Australian  population of the following autoantibodies:—anti-nuclear
antibody, rheumatoid factor, smooth muscle antibody, anti-mitochondrial
and anti-microsomal antibody, and antibody to adrenal, thyroid and
gastric cells, Table I of this paper is well worth consultation. The per-
centage of females with one or more autoantibodies was greater than that
of males throughout life, and prevalence of autoantibodies increased with
age in both sexes. Over the age of 60 years, more than 50% of subjects
had one or more autoantibodies. These facts must be taken into account
when assessing results of auto-immune serological reactions.

M.]J.G.
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Haemolytic Anaemia with Positive Coombs® Test: Association with Isoniazid
Therapy, Robinson, Margaret G., and Foadi, Minou (1969) J. Amer. med.
Ass., 208, 656.

The second known case of haemolytic anaeinia associated with admini-
stration of isoniazid having a positive direct Coombs’ test is reported as
above, Aftcr a year of isoniazid therapy, a Negro child suddenly developed
severe anaemia with haemoglobinuria, A direct Coombs’ test with standard
gunma Coombs’ serum was positive. The Coombs’ test became negative

when isoniazid therapy was stopped.
M.]J.G.

Survey for Erythrocyte Glucose-6-Phosphate Dehydrogenase Deficiency in
Polynesians. Nixon, A. D. and Buchanan, J. G. (1969) Amer. J. hum.
Genet., 21, 305.

One thousand, two hundred and forty-five Polynesians living in
Auckland, New Zealand, were screened for glucose-6-phosphate dehydro-
genase (G6PD) deficiency using the 2, 6-dichlorophenol-indophenol dye
decolorisation test. One part-Maori youth with G6PD deficiency was
detected among 540 male and 264 female Maoris and part-Maoris tested.
His mother and maternal grandmother were heterozygous for G6PD de-
ficiency; they may, however, have inherited the abnormal G6PD gene
from a non-Polynesian ancestor. No G6PD deficiency was detected among
199 Samoans, 158 Cook Islanders. 53 Niue Islanders, 20 Tokelau Is-
landers. and 11 Tongans. The finding of a very low incidence of G6PD
deficiency in Polynesians is consistent with the theory of selection for the
G6PD deficiency gene in the presence of endemic malaria, Malaria has
ncve: been endemic in any part of Polynesia.

M.J.G.

Cytochemical Aspects of Leukaemia and Lymphoma. Hayhoe, F. G. J.
(1969), Semin Haem., 6, 261,

In this paper, Hayhoe reviews the use of cytochemistry in the
diagnosis and classification of leukaemic cells, in the control of treatment
and in basic research. The four cytochemical methods mentioned are
pesiodic acid — Schiff (PAS) technique, Sudan black B staining, alkaline
phosphatase demonstration and peroxidase demonstration.

The whole issue of this journal is devoted to leukaemia and lymphoma
including genetic aspects and clinical epidemiology of leukaemia. The
following issue, No. 4, is also entirely on the subject of leukaemia and
lymphoma, but the papers deal almost entirely with treatment of cases.

M.J.G.

Discovery of the L. E. Cell and Its Morphology. Hargraves, M, M. (19691,
Mayo Clin. Proc., 44, 579.

Dr Hargraves gave this paper at a Symposium in 1968 to commemorate
the 20th anniversary of the discovery of the lupus erythematosus cell by
Hargraves, Richmond and Morton. Apart from the interesting account of
the discovery. the descriptions and details of L.E. cells given are essential
reading for all who ever test and search for L.E. cells. Morphology of cells
at stages during the test is particularly interesting.

The rest of this September 1969 issue consists of ecight other papers
on aspects of systemic lupus erythematosus. including methods of detecting
anti-nuclear antibodies,

M.J.G.

Quantitative Enzyme Cytochemistry of Leukaemic Cells. Stuart, J.,
Bitensky, Lucille and Chayen, J. (1969), J. ¢lin. Path., 22, 563.

A new technique for the quantitative estimation of glycolytic and
respiratory enzyme act1v1ty in intact and unflxed bone marrow and peri-
pheral blood cells is described. The method gives a two- to three-fold
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increase in demonstrable enzyme activity per cell compared with existing
techniques using fixed marrow film preparations, and is particularly
applicable to the study of relatively fragile cells such as the leukaemic
lymphoblast.

M.]J.G.

Effect of Incubation Time on the L. casei Bioassay of Folic Acid in Serum.
Streeter, A, M. and O’Neill, B. J. (1969), Blood, 34, 216.

This report of five pages discusses investigations into a possible source
of error leading to non-reproducible results in the bioassay of serum folic
acid using L. casei. Standard tubes are usually prepared from dilutions of
pteroylglutamic acid, but serum contains folic acid in a different form. The
authors show that the growth rate of L. casei differs in these two environ-
ments unless sufficient incubation time is allowed until the available folate
is exhausted.

M. J. G.

Effect of Antimicrobial Agents on the Euglena Method of Serum Vitamin
B:z Assay. Lie, J. T., Ungar, Berta and Cowling, D. C. (1969),
J. ¢lin. Path., 22, 554.

Antimicrobial agents in the serum may affect the results of the Euglena
method of serum vitamin Biz assay. Sulphonamides suppress the growth of
Euglena in concentrations attainable in the serum during treatment;
streptomycin, chlortetracycline, erythromycm, kanamycm, and nitrofurantoin
bleach Euglena but only when present in concentrations far exceeding the
normal peak therapeutic blood levels, False low results of serum vitam.n
Bz assay due to inhibitory and/or bleaching substances in the serum can
be readily detected by microscopy of the assay cultures and Euglena cell
counts.

M.J.G.

An Evaluation of the Coulter Model S. Barnard, D. F., Carter, A. B.,
Crosland-Taylor, P. J. and Stewart, J. W. (1969), J. clin. Path., 22,
suppl. (Coll, Path.) 3, 26.

This paper is another from an issue on automation and it reviews
all aspects of the reliability of Coulter Model S fully automatic haema-
tology tests: cell counts, haemoglobin, P.C.V., M.C.V., M.C.H.C,, and
M.C.H.

M.J.G.
Activated Partial Thromboplastin Time Test in Heparin Therapy. Simmons.
A, and Cross. D. E. (1969), Missouri Med., 66, 430.

The authors studied 10] patients receiving herapin therapy, comparing
the conventional Lee-White with an activated partial thromboplastin time
(APTT) test. It was concluded that the APTT is a most sensitive and
technically more reproducible test than the Lee-White for this evaluation:
its use is recommended.

J.H.

HISTOPATHOLOGY

Staining of Immature Collagen by Resorcin-fuchsin in Infant Kidneys.
Joiner, D. W. Puchtler Holde, Sweat Faye, (1968). J. roy. mic. Soc.,
88, 461-471.

Human kidney tissues obtained at postmortem were fixed in Zenker-
formol, 10% formalin and Carnoy’s fixative. Paraffin sections were stained
by several methods and examined microscopically by ordinary light,
polarised light and ultraviolet light. Following fixation in Zenkerformol and
10% formalin binding of resorcin-fuchsin by collagen from infants was
abolished, Carnoy’s fluid did not show any blocking effect.

Stalmng properties of resorcin-fuchsin appeared to depend on the
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quality of the dye, crystalline resorcin-fuchsin with a strong metallic sheen
and no tendency to clump yielded optimum results,
Resorcin-fuchsin stained young collagen moderately to intensely,
whereas mature collagen was unstained.
D.T.

A Quantitative Investigation into the Effect of Fixation, Temperature and
Acid Strength upon the Feulgen Reaction. Murgatroyd, L. B., (1968),
J. roy. mic. Soc. 88, 133-139.

Small pieces of mouse pancreas were fixed in Carnoy’s solution,
Helly's fluid, 10% neutral formalin and Heidenhain’s Susa. Sections were
hydrolysed in:i—5N HCI at 56°C. for times varying from 5 seconds to 30
minutes, 1IN HCl at 56°C. for 1 to 45 minutes and 5N HCI at
20°C. for 1 minute to 4 hours. Following hydrolysis all the sections were
stained in Schiff’s reagent for 45 minutes. The staining intensity of the
nuclei was measured spectrophotometrically on a Barr and Stroud scan-
ning rmicrospectrophotometer at a wavelength of 570 mg, Graphs are
given plotting relative absorbance against hydrolysis time. For quantitative
work Helly fixation followed by dydrolysis in either 5N HCI at 20°C. for
24 hours or IN HCI! at 56°C. for 30 minutes is advocated.

D.T.

MICROBIOLOGY

Interpretation of Disc Sensitivity Tests on Organisms of Intermediate
chsitivity. Waterworth, Pamela W. (1969), J. med. Lab. Tech., 26,
100-110.

In this article the author discusses interpretation of sensitivity in in-
stances where a control organism is used, and is most emphatic about the
use of control organisms in antibiotic sensitivity testing. This paper gives
some extremely useful information on interpreting sensitivity in acquired
resistance and natural resistance as well as the problem of the resistant
Pseudomonas. The laboratory control of chemotherapy has become in-
creasingly complex, and it is really necessary to have sufficient knowledge
of chemotherapy to be able to select the drugs appropriate both for the
organism involved and the sitc of the infection, and to be able to interpret
correctly the results obtained,

B.M.C.
Quality Control in Bacteriology. Smith, J. P. and Sandlin, Carol. (1969 ).
Amer. J. med. Technol. 35, 531.

This paper describes a comprehensive programme for controlling
media and reagent quality. the authors also discuss methods of assessing
the overall efficiency of the bacteriology laboratory by the use of “unknown
specimens.” The difficulties of arranging suitable “unknown,” specimens
are discussed. The advantages of introducing a Quality Control System in
stages and integrating quality control tasks into the daily routine of the
laboratory are stressed.

D.G.B.

Occurrence of Neisseria gonorrhoea in Routine Genital Cultures. Ellner,
P. D. (1969) Amer. ]. clin. Path., 52, 174.

The importance of examining all genital specimens for gonococci
whether clinically suspected or not is stressed in this paper. In one year
the author’s laboratory found that 57% of isolates of Neisseria gonorrhoea
were from routine genital cultures,

D.G.B.

Formaldehyde: A Photothermal Activated Toxic Substance Produced in
Middlebrook 7H10 Medium. Miliner, R. A., Stottmeier, K. D., Kubica,
G. P. (1969). Amer. rev. Resp. Dis., 99, 603.

The authors describe the investigations leading to their finding that
formaldehyde, in sufficient quantities markedly to inhibit Mpycobacterial
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growth, is produced from glucose by thermal decomposition and from
glycerine, photoactively, in Middlebrook 7H10 medium. A simple modi-
fication in the method of preparation of the medium to overcome this
problem is suggested.

D.G.B.
Staining of Urinary Leucocytes as an Aid to the Diagnosis of Inflammation
of the Urinary Tract. Harris, D. M. (1969), J. clin. Path., 22, 492-495.

Five hundred specimens of urine were examined for pyuria and
bacteriuria, leucocytes being stained by the Sternheimer-Malbin method.
The p.esence of leucocytes in urine was usually related to the bacierial
count, pyuria beitng commonest in urines showing significant bacteriuria.
Leucocy[es with blue staining nuclei by the Sternheimer-Malbin technique
were considered to be indicative of active inflammation, but the incidence
of such cells appears to be a reflection of the total leucocyte count of the
specimen rather than of its viable bacterial count. The technique appears
1o have a limited use, restricted to the interpretation of cases in which
the results of culture and conventional leucocyte counts are ambiguous.

D.G.B.
Modified Microbiological Assay for Rapid Estimation of Antibiotic Gon-
centrations in Human Sera. Story, S. Ann (1969), 4ppl. Microbiol., 18,
31-34.

Because treatment with various antibiotics can cause serious toxic
reactions, depending on renal impairment, dosage and mode of excretion,
it is often advantageous to know the serum concentration before subsequent
dosage. Although assay procedures are available, many small laboratories
may not possess the necessary reagents or equipment to perform them.
Generally these procedures require 16 to 24 hours to obtain results, which
can be too long. This article describes the disc-plate assay method which
permits approximation of antibiotic concentration in serum after 5 to 6
houss of incubation using a preincubation of the plates for rapidity of
results.

BM.C.
Timely Topics in Microbiology: Enterics 1967-1968. Brawson, Dorothy
(1969), Amer. ]J. med. Tech., 35, 176.

This article lists useful and new developments in enteric organisms,
disease and techniques, in items taken from the literature of October, 1967-
October, 1968. Because new variations of organisms are continually arising,
and pigeon-holing them becomes increasingly difficult, the items in this
ar.cle should present interesting facts for most microbiologists and keep
us in touch.

B.M.C.
Fluorescent and Serologic Technics in the Identification of Enteropatho-
genic FEscherichia coli. Swierczewski, J. A., Liber, M. and Hill, S. (1969),
Amer. J. clin. Path., 52, 495.

The authors discuss various techniques for the rapid isolation and
identification of enteropathogenic E. coli, The fluorescent antibody tech-
nique was found to be a useful screening technique with a high degree
of sensitivity but lacking specificity. A combined technique is recommended.

D.G.B.
Reliability of Biologic Autoclave Sterilization Indicators, Laskaris, T. and
Chaney. A. L. (1969), Amer. ]. clin. Path., 52, 495.

This paper discusses the heat resistance and stability of heat resistance
after storage of commonly used commercial spore strips for autoclave
efficiency testing. The authors present evidence of a considerable loss of
heat resistance occurring within the listed expiry period of many strips even
when these had been correctly stored. The practice of using Bacillus
subtilis var globigii as an indicator of autoclave efficiency is condemned.

G.B.
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A Modified test for Brucella Agglutinins. Singh, J. N. (1969), J. clin.
Path., 22, 527.

0.1 pootamine sulphate in 0.85¢ saline Is suggested as a diluent
for carrying out Brucella agglutination tests. The author claims that this
preparation is an adeguate substitute for the Coombs test to detect non-
agglu.inating Brucella antibodies.

D.G.B.

A Quality Control Program for Clinical Microbiology. Russell, R. L.,
Yoshimori, R. S., Rhodes, T. F., Reynolds, J. W., Jennings, E. R, (1969).
Amer. ]. clin. Path., 52, 489.

This paper describes a comprehensive system of quality control suitable
for a large microbiology department. The system described is very well
thought out and controls all aspects of microbiology, including mechanical
equipment and technical procedures, The system has been in operation
for one year and is claimed to have effected major improvements in

inicrobiology.
D.G.B.

Lffect of Medium Composition on the Appz\rent Sensitivity of Pseudomonas
aeruginosa to Gentamycin., Garrod, L. P., and Waterworth, P. M. (1969),
J. ¢lin. Path. 22, 534.

This paper discusses variation in the size of inhibition zones of Ps.
aeruginosa to Gentamycin on various media and variation of the M.IL.C.
when the antibiotic was incorporated in the medium. These variations
were found to depend upon the agar used to solidify the media as well as
the general composition of such media. The variation was traced to the
magnesium content of the media, a higher magnesium level being associ-
atd with an incrcased M.I.C. and vice-versa, The authors note that Esch.
coli does not show this variation with the magnesium content of the
medium and point out the desirability of testing the sensitivity of Ps.
aeruginosa strains in comparison with another strain of the same organism
of known sensitivity,

D.G.B.

Cryptococcosis — A Report of 3 Cases with Special Emphasis on Manage-
mant and a Review of the Local Literature. Supramaniam, J. M. J., Choy,
N. K.. Tambyah, J. and Woon, G. C. (1969), Singapore med, ]J., 10, 155.

Demonstration of the organism in the cerebrospinal fluid is the only
absolute diagnostic measure and in the investigation of a problem of
meningitis where the causative organism is not obvious, an India ink
preparation should be routine. This procedure has proved rewarding,
although, occasionally, repeated examinations have to be made.

Recently other workers have found that an agglutlnatlon test using
latex particles coated with cryptococcal antigen is useful for screening,
diagnosis and prognosis. They indicate that occasionally false-negative
resul:s may be obtained with an India ink prepartion when the serology
is positive.

J.H.

Comparative Study of the Efficacy of Seven Paper-reagent Strips and Con-
ventional Biochemical Tests in Identifying Gram-negative Organisms,
Matsen. J. M. and Sherris. J. C. (1969), Appl. Microbiol., 18, 452,

In this study of 291 strains, excellent correlation was obtained with
the oxidase, phenylalanine deaminase, and Voges-Proskauer tests. Ind-le
tests made on liquid medium cultures aiso gave complete correlation, but
some false-negative results with Proteus strains were obtained when grow:h
from solid medium was tested by the strip method. Paper strip urease tes’'s
were positive within 2 hours with all Klebsiella and some Serratia, Herellea
and Citrobacter strains as well as with Proteus strains. Approximately 15%
of citrate strip test results differed from those of the conventional tests,
and reproducibility was poor. The lysine decarboxylase strip test showed
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a number of discrepancies and posed problems of interpretation and read-
ability.
J.H.

Studies in Urinary Tract Infections. III., Biochemical Characteristics of
Coagulase-negative Staphylococci Associated with Urinary Tract Infections.
Mortensen, N. (1969), Acta med. scand., 186, 47,

Forty-six strains of coagulase-negative staphylococei from 13 patients
with established urinary tract infections were exammed by biochemical
tests. It was concluded that contrary to preval]mg opinion a negative
result of the coagulase test does not exclude association with infection.

JH.

Bacterial Meningitis Among Newborn Infants. Chevrie, J. J. and Aicardi,
J. (1969), Clin. Pediat., 8, 562.

Purulent meningitis in the first 4 weeks of life remains a serious
problem, The authors have treated 36 cases in their neonatal inte:sive
care unit, a referral centre for severely ill babies from other hospitals.

Cerebrospinal fluid examination is the only reliable means of diagno:’:.
Neither gross appearance of the fluid (it may be turbid, yellow, or even
grossly bloody) nor number of cells (4 of the patients had fewer than 50
per cu. mm.) are completely reliable diagnostically. Bacteriological study
is the only sure means of diagnosis; it must be performed on cvery speci-
men. Delay in diagnosis and starting treatment is a vitally important
factor affecting the outcome.

Gram-negative orgamsms were most often 1mp11cated with E. coli,
Proteus and Ps. aeruginosa the leading offenders in order of occurrence.
Nonhaemolytic streptococci were most prevalent among the Gram-positive
cases; L. monocytogenes was also common.

Peripheral blood WBC counts may be a clue to prognosis. 7-9 patients
with a count of less than 10,000 died. .

J.H.

SEROLOGY

Studies on Sera from llen with Sperm Antibodies. Fjallbrant, B. (1969),
Acta obstet. gynec. scand.. 48, 131,

Since sperm antibodies in man are considered to be autoantibodi-s,
and since several autolmmunc diseases are associated with hyper-or
dysgammaglobulinavmin an intent of this investigation was to determine
the level of immunczl:5ulins in sera with sperm agglutinins as detected by
Kibrick’s macrose cpic direct sperm agglutination test. The levels of IgG
and IgM were found to be higher in such sera, which suggests that sperm
antibodies are associated with a generally increased production of

antibodies.
JH.

UNCLASSIFIED

The Computer in the Laboratory. Whitehead, T. P. (1969, Practitioner,
203, 294.

In fact, fifty-two pages of this issue of Practitioner are devoted to six
concise papers on aspects of computers in medicine. Professor Whitehead is
well placed to review the subject of digital computers in laboratories. As
a professor of clinical chemistry in Blrmmgham he has practical experience
with computers. In this paper he reviews aspects of computer use: data
acquisition systems, patient identification, quality control, laboratory
management, error detection, reporting systems and interpretation of
laboratory results.

M.].G.
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Book Reviews

Fundamentals of Mycology. J. H. Burnett, M.A., D. Phil. 546 pages,
illustrated. Edward Arnold, London (1969). U.K. price £6 10s. (Also
available in paperback at 65s 0d.)

This remarkable volume could be subtitled ¢ the anatomy and physio-
fogy of the fungi ” and as such commands the serious attention of all pro-
fessional mycologists. It is divided into four sections.

I Structure and Growth:—six chapters dealing with such topics as fine
structure of tungal cells, apical growth, the fungal colony and spore
liberation, dispersal and germination.

I1 Function:—six chapters describing fungal nutrition and metabolism,
transport processes, reactions to environmental factors and interaction with
other organisms.

III Recombination:—four chapters on nuclear division, sexual and
parasexual cycles.

IV Speciation and Evolution:—two chapters on such topics as hybrid-
ization and polyploidy.

An appendix of ten pages lists the classification of the fungi referred
to in the text, there are thirty pages of references and an index of the
subjects discussed.

The electron micrographs are few in number but of very high guality.
The text includes numerous tables and line drawings by Professor Burnett’s
wife. These drawings are an outstanding feature of the volume and are
quite remarkable for their clarity and accuracy.

This book is recommended to any medical technologist who has an
interest in mycology and desires to extend his knowledge beyond the bread
and butter problems of growth and identification to an understanding of
the factors that govern the problems.

It is surprising that in the section on transport processes no reference
is made to the liberation of arsine and its alkyl derivatives from substrates
containing traces of arsenate by Scopulariopsis and Paecilomyces. Although
the appendix quotes Ainsworth (1961) Ainsworth and Bisby’s Dictionary
of the Fungi 5th Edition as the authority for nomenclature it is disturbing
to find Pullularia (= Aureobasidium) pullulans referred to in the text and
in the appendix as Pullularia pullans. A further sense of insecurity is
engendered by small typographical errors. On p.191 there is a reference to
“ soil-inhibiting Rhodotorula” which should surely be *soil-inhabiting.”

On p.247 Phycomyces blakesleeanus is printed as Phycomyces blake-
slecanus  and  Armillariella (= Armillarta) mellea is  mis-spelled
Armillarialla mellea on p.341.

Nomenclature of the fungi is sufficiently confusing without such
errors and it is to be regretted that they should have occurred in a work
of this stature,

F.M.R.-M.

An Introduction to Industrial Mycology. 6th Edition. George Smith.
Edward Arnold, London (1969). Price $11.00. 390 pages, 173 illustrations.

The latest edition of this important text book has been eagerly
awaited and was completed by the author shortly before his death. First
published in 1938. Smith’s Introduction has always been appreciated as
the starting point and reference book on moulds for those beginning a
study of these organisms. The identification of such may be a stimulating
exercise for a medical technologlst but it is increasingly recozmsed that
some of these frequent contaminants may at times be implicated in human
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infection. With the aid of easily followed keys and the author’s renowned
photomicrographs there is no better book available to assist in these
1dentifications,

The first three chapters deal with morphology, classification and
nomenclature, Seven are devoted to the various genera of yeasts and
moulds and the remaining seven cover general mycological techniques
with an appendix on microscopy.

Chapter IX on Aspergillus shows impoitant changes and additions
and also provides the striking cover photograph of hulle cells of A. ustus.
Changes in nomenclature are discussed and the medical mycologist is
particularly directed to the ruling regarding Sporothrix and Sporotrichum.

Any review of this book would be incomplete without reference to
the scholarly selection of quotations that head each chapter. Two of these
are particularly worthy of note: Chapter I—“ We may rest assured that
as green plants and animals disappear one by one from the face of the
globe, some of the fungi will always be present to dispose of the last
remains.” B. O. Dodge, 1940. Chapter XIII—* The cultivation of micro-
fungi is still almost wholly an empirical art.” H. A. Dade, 1960.

Smith’s Introduction to Industrial Mycology is a recommended text
book for every medical laboratory where specimens are examined for fungi.

F.M.RM.

A Laboratory Manual of Microtechnique and Histochemistry, A. T.
Sumner, M.A., D. Phil. (Oxon.) and B. E. H. Sumner, M.A., D.Phil
(Oxon.). 93 pages. Blackwell, Oxford. (1969). Price in U.K. 20s Od.

The authors of this manual intend it as an introduction to practical
microtechnique and the histochemistry of animal tissues, primarily for
undergraduates and research workers. This is not necessarily a disadvantage
to the technologist in histopathology since the approach of academic
workers can often suggest additions to the repertoire of everyday techniques.

In a book of less than 100 pages a comprehensive treatment of the
subject cannot be expected, but some of the omissions are unfortunate.
The section on fixatives is quite reasonable, but processing to paraffin wax
is poorly covered with no choice of fluids suggested, and the method for
determining the *“ end-point ” of decalcification should not be used in a
diagnostic laboratory. Because of the lay-flat characteristic given to the
book by wire binding, the section devoted to staining techniques is easy
to use on the laboratory bench. However the absence of many of the routine
diagnostic stains e.g. reticulin. Van Gieson, melanin ctc., make the book
of very limited value. A saving grace is the sensibly concise theoretical note
at the end of each method.

Approximately 40 pages are devoted to histochemical methods and
since these include a reasonable coverage of the periodic acid-Schiff
reaction and the identification of lipids, this is a most useful and interesting
section of the manual. The cryostat microtome is mentioned earlier, but
no comment is made about its use in enzyme histochemistry, and many of
the methods use paraffin embedded material which is often likely to give
poorer results. However, the methods are given in a straightforward manner
and should encourage experiment in the routine laboratory, where histo-
chemistry is still viewed with some awe.

The authors refer frequently to the standard textbooks on histological
technique, and for the trainece technologist such books would give a much
wider — and safer — grounding in the subject. For the technologist ven-
turing into histochemistry this book can give a gentle introduction to
much deeper waters,

B.G.-].
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A Short Textbook of Microbiology. D. C. Turk, D.M,, M.R.C.P., M.C.
Path., and I. A. Porter, M.D., M.C. Path. 335 pages. English Universities
Eé‘es(s),d London. (1969). Price in U.K. Library Edition 38s 0d, Paperback
L0O8 .

This is a further book in the University Medical Text series
and is written primarily for medical students. The author’s
objective has been to help students to understand the relationship
hetween man and his microbial parasites and to provide an
intelligent approach to the investigation, prevention and treat-
ment of microbial disease.

No detail of laboratory methods has been given nor practical
instruction in the use of sterilisers, antiseptics, immunising agents
or anti-microbial drugs. Instead, the emphasis has bcen on
bringing the student to understand the use of these. The authors
have collected some of their material from such books as Topley
and Wilson’s Principles of Bacteriology and Immunity, Mackie
and McCartney’s Handbook of Bacteriology, and the American
Review of Medical Microbiology by Jawetz, Metnick and Adel-
berg. References to other books or sources of material relating
to individual chapters are indicated by the suggestions for further
reading made at the end of these chapters.

The book is divided into 6 major sections:

1 Introduction — historical perspective and approaches to
microbiology.

II Biological background — including ecology and physiology.

III Pathogenesis of microbial diseases — transmissions of patho-

gens, pathogenicity and host defences, outline of immuno-
logical mechanisms, immunological response harmful to the

lost.

IV Micro-organisms of medical importance — Bacteria, Rickett-
siac and Bedscniae, virus, fungi and protozoa.

V Laboratory diagnosis of microbial diseases -— collection and
examination specimens, diagnostic serology and skin testing.

VI Prevention and treatment of microbial diseases - Principles

of prevention, sterilisation, some special problems of hospitals,

bacteriology of water, milk and food; immunisation, anti-

microbial drugs.

This book can be recommended as a complementary hand-
book for the trainee microbiologist, although the information pre-
sented can be obtained in greater detail from the “ classical” text
books.

It would benefit those trainees who already have a sound
working knowledge of techniques and want to acquire a basic
knowledge of the clinical approach to the disease processes.

The concise presentation of facts, useful for revision purposes,
may appeal to examination candidates.

M.H.A.
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Systemic Mycoses. A Ciba Foundation Symposium. Edited by G, E. W,
Wolstenholme and Ruth Porter. J. and A. Churchill, London (1968).
Price $8.65.

This symposium was held at Ibadan University, Nigeria, in 1967:
with 23 contributors from 13 countries, including England, U.S.A.; France,
Germany, Belgium, Mexico and Russia. Four papers are presented on
pathology, two on clinical aspects, four on epidemiology and three on
antifungal antibiotic therapy. Each paper is followed by a spirited
discussion and relevant references are included. Contributors of the
calibre of W. St.C. Symmers, L. Ajello, C. W. Emmons, E. Drouhet, F.
Mariat, P. K. C. Austwick (now in New Zealand), H. P. R. Seeliger,
J. E. McKinnon, R. Vanbreuseghem and A. Gonzalez Ochoa ensure that
this volume will command attention. Although New Zealand is fortunate
in its comparative freedom from systemic mycoses, the possibility of such
may need to be considered and no large hospital laboratory can afford
to be without this text. Any medical technologist studying mycology will
find it to be of absorbing interest and permanent value.

FM.R.M.
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Antibiotics and their Laboratory Control. (Laboratory Aids Series). M. C.
Bryant, A.ILM.L.T. 72 pages. Butterworth, London. (1268). N.Z. price
$2.00.

Blood Groups. A. E. Davis, SR.N,, RN.T. and M. R. Gurr, SRN,,
S.C.M., RN.T. 79 pages. Taylish Universities Press, London (1970).

Exfoliative Cytology in Gynaecological Practice. Second Edition. Erica G.
Wachtel, M. D. 245 pages (with many photomicrographs). Butterworth,
London. (1969). N.Z. price $9.25.

Handbook of Haematological and Blood Transfusion Technique, Second
Edition. J. W. Delaney, F.IM.L.T. and G. Garraty, FIM.L.T. 422 pages.
Butterworth, London (1969). N.Z. price $9.75.

Human Haemoglobin Variants and their Identification (Laboratory Aids
Series). L. H. B. Wallett, F.IM.L.T., FIS.T. and J. B. Robinson,
AILM.L.T. 56 pages. Butterworth, London (1968). N.Z. p.ice $2.00.

Mycobacteria: Isolation, Identification and Sensitivity Testing (Laboratory
Aids Se.ies). B. Allen, F.IM.L.T. and F. J. Baker, F.ILM.L.T., F.I.S.T.,
F.R.M.S. 75 pages. Butterworth, London, (1968). N.Z. price $2.00.
Parasitology: Indentification of Helminths (Laboratory Aids Series). R. A.
Lambert, F.1.M.L.T. 64 pages. Butterworth, London. (1969). N.Z. price
$2.00.

Practical Bacteriology. Nuala Crowley, M.R.C.S.,, L.RC.P., F.C. Path,
Jean M. Bradley, M.B., M.C. Path., D.C.H. 288 pages. Butte.worth, Lon-
don. (1969). N.Z. price $7.75.

Sterilisation: Methods and Control (Laboratory Aids Series). M. R.
Breach, FIM.L.T. 72 pages. Butterworth, London. (1968). N.Z. price
$2.00.
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to be set, and the user can select any one of five scanning-speeds. Fixed-
wavelength operation is also possible. The recorder provides seven chart-
speeds, so a wide range of wavelength-scale expansions can be obtained.
Synchronisation of the wavelength drive unit with the recorder chart is
fully automatic, and repeat scans may be superimposed if desired.
Automatic Programming

Adding an automatic cell-changer (SP830) and a programme con-
troller (SP1805) to the bhasic SPI1800 spectrophotometer substantially in-
creases the versatility of the system. Four sample- and four reference-cells
can be accommodated in the cell-changer, and are then interchanged
automatically according to a preset programme. Scanning or fixed wave-
length measurements can be carried out cither at predetermined time:
intervals or when triggered by external equipment. Up to four reactions
can thus be simultaneously followed, each against its own reference-
solution, enabling rate—concentration relationships and reaction orders to
be calculated. It is also possible to follow the kinetics of organic reactions
and to dete: mine isobestic points.

Another important accessory, particularly for work on multi-
component systems, is an automatic wavelength selector (SP1803) which
enables measurements to be made on a series of samples at up to five pre-
selected wavelengths. Results can be presented in sequence on the external
recorder or fed to a digital printer (SP46).

Other units which can be used in conjunction with the SP1800 instru-
ment are a spectrofluorimeter accessory (SP860), an accessory for
measuring light reflected from solid and powdered samples (SP890), an
automatic sample-changer (SP40), a temperature programmer (SP876)
and a constant-temperature cell housing (SP870).

Optical Features

In the SP1800, light from a tungsten lamp or a deuterium arc lamp
(both are included in the unit) is filtered, monochromated by a constant-
bandpass Ebert monochromator incorporating a high-resolution grating (see
Fig. 2), and reflected to a fixed beam-splitter. The two emerging beams
are directed by a system of mirrors through the sample-cell and reference-
cell respectively, and are then received by a photomultiplier detector.
Solid-state circuitry compares the two signals, and produces an output
voltage proportional to the absorbance of the sample, which is displayed
on the meter.

Two features of the optical system are worth special mention: an
wdditional sample-position close to the detector is provided, allowing
accurate measurements on turbid or light-scattering samples; and a beain-
halance control is included which equalises the two bheams of light from
the splitter and thus ‘ensures that a linear baseline can be maintained over
the whole wavelength range.

THE UNICAM SP8000 ULTRAVIOLET RECORDING
SPECTROPHOTOMETER

A new recording spectrophotometer known as the Unicam SP8000 is
announced by Pye Unicam Ltd., York Street, Cambridge, England. It is
available in two versions, the SP8000A with a wavelength range from
190-770 nm, and the SP8000B with a range from 190-850 nm.

The instrument provides a read-out linear in absorbance units (A),
which is recorded against a linear wavelength scale on a built-in flat-bed
recorder. Two absorbance ranges are provided, selected by a switch. One
has a span of 0.2A and the other of 1.0A, and the provision of a zero back-
off control with a range of 1A enables the former to be set anywhere be-
tween —0.2A and T 1.0A and the latter anywhere between —0.2A and
+1.8A. Higher absorbance values can be measured if an attenuator of
known value is inserted in the optical system,






48 N.Z. ]. med. Lab, Technol.

Couplng 10 pen

Photomuitgter

OX7 Filter

Exit st

Deuterum lamp

a2 Tungsten Jamp

Samyie cell

L
Fig. 2 Optical system of the new TUnicam AégPSOOO spectrophotometer.

(b) the SP8003 automatic wavelength selector. This enables up to 15
wavelengths to be pre-programmed. The absorbance of each
sample in turn is measured at the seclected wavelengths, and
repeat measurements on a single sample at pre-set time intervals
are also possible.

(c) the SP8005 programme controller, designed primarily for
studies of reaction kinetics. This enables scans or fixed-
wavelength measurements on up to four sample- and four
reference - cells held in a special cell-changer to be
programmed.

(d} an external recorder. Controls ¢n the main instrument enable a
read-out direct in concentration units to be obtained, or either
of the standard absorbance ranges to be expanded by a factor of
1, 2 or 5 for measurement of small changes.

(ev the SP46 digital printer, which converts the analogue output
signal (in absorbance or concentration units) into digital form.

Also available are constant-temparature and temperature-programming
control units, and an accessory for measuring light reflected by solid and
powdered samples.

Optical System

The SP8000 is a double-beam spectrophotometer using the optical
null principle. Radiation from a light-source is passed through a sealed.
thesmostatted Littrow monochromator incorporating a 30° silica prism of
high purity. The resulting beam of monochromatic light is split into two
by means of a rotating sector mirror, and switched alternately through the
sample cell and a reference cell. The two beams converge on a photo-
multiplicr detector, and if the sample has absorbed radiation at the par-
ticular wave-length of the light, an error signal is generated. This is
amplified, and powers a servo-driven optical attenuator which is moved
into the reference beam until the two beams are equal in intensity and
the error signal is eliminated. The attenuator is directly coupled to the
recorder pen, which thus records the absorbance of the sample against
wave-length.

The instrument uses two light-sources, a deuterium arc lamp and a
tungsten filament lamp. Change-over between the sources, and control of
light filters, slit-width and amplifier gain are all automatic, making
operation of the instrument very simple. Solid-state electronics are used
extensively,
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