
EDITORIAL

Since Wassermann's contribution to the sero-
diagnosis of syphilis in 1906, modifications of the
original technique have been continuously effected
with a view to improving both the sensitivity and
specificity of the reaction. At that time also
clarification and precipitation tests appeared on the
scene and were being increasingly employed in the
sero-diagnosis of syphilis. The progress made was
haphazard, and the variety of techniques became
legion, each varying in sensitivity and specificity.

In 1918 the Medical Research Council attempted
to bring some order out of chaos in Great Britain by
issuing the Special Report Series No. 14 which
suggested the use of one of three Wassermann tech-
niques. Unfortunately, this did not meet with the
response it should have done, and in consequence
numberless varieties of tests and techniques con-
tinued to be used in the laboratories which elaborated
them. Reports on tests were issued using notations
of bewildering complexity which were sometimes
incomprehensible not only to clinicians, but even to
other serologists.

In 1923, under the auspices of the League of
Nations, an International Serum Conference was
held in Copenhagen in an endeavour to discover
which of the techniques (complement-fixation,
clarification, and precipitation) used in the sero-
diagnosis of syphilis could be recommended. About
this time specialized serologists began to emerge
from the ranks of the bacteriologists and the standard
of this type of work slowly began to improve. In
1928 another similar serum conference was held at
Copenhagen. These two conferences achieved much
in bringing together workers of many nations with
consequent exchanges of ideas, and the recognition
of weaknesses in technique and the desirability of
abandoning some techniques altogether. Further-
more, an effort was made to standardize methods
of reporting the results of the tests. In spite of
this it was found that many serologists whose
amour propre had been offended, quietly but
sturdily opposed any attempts at standardizing
either techniques or the methods of reporting
results. In the meantime, clinicians were left to
get on as best they could. Because in their training

few had received any grounding in serological work,
they were diffident of criticizing the serologists, and
thus failed to make their voices heard effectively.
As time went on, interest in the serology of syphilis
steadily increased, and at the outbreak of the
second world war much research work was under
way. Techniques were being improved and the
correlation of results with the clinical pictures was
being intensely studied. The supply of standardized
reagents, such as antigens and complement, was
beginning to be undertaken by specialized labora-
tories. Thus freeze-dried complement of known
adequate activity became available and in 1940
Richardson* discovered a method of preserving
complement in the liquid state which was for all
practical purposes heat-stable. This enabled tests
to be made more sensitive without increasing the
danger of technical false-positives.

In 1940 Pangborn isolated cardiolipin, and
because the three constituents of a Wassermann
antigen could be obtained in a chemically pure
state it was hoped that the antigen could be stan-
dardized with ease by the concentration of its
constituents. It was found, however, that the sero-
logical activity of different batches of the antigen
did not always run parallel when similar proportions
of its pure chemical constituents (cardiolipin lecithin
and cholesterol) were used in its preparation.
Lecithin was the chief offender. It was found that
if the same amount of lecithin from different pro-
duction batches was added to constant amounts of
the same batch of cardiolipin and cholesterol, the
serological activity of the antigen varied. Thus the
serological standardization of cardiolipin antigen
was just as necessary as that of antigen obtained by
the older method of crude extraction of heart
muscle with alcohol. Nevertheless, workers in
America concluded that antigens prepared with
cardiolipin were more sensitive than those prepared
from crude extracts of heart muscle, and most of the
American serologists adopted the use of the cardio-
lipin in their antigens.

Confirmatory work in Great Britain and on the
continent of Europe was not possible until after

* Richardson, G. M. (1941). Lancet, 2, 696.
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1945, but since then many papers on this subject
have been published by European workers, as for
example, Price and Wilkinson*, Schmidtt, Vogelsang
and Haalandt, and many others. Many European
investigators in this field have confirmed some of
the work of the Americans.

In the meantime research in Great Britain has
shown that the serological activity of different
batches of any Wassermann antigen can be stan-
dardized by the technique of optimal proportions.
This is of the greatest importance to clinicians who
wish to compare the strength of serial serum
reactions of the blood of a patient under observation
for a long time.
The advent of penicillin brought new problems

to the serologist as well as to the clinician. The
rapid action of the new drug in converting positive
serum reactions to negative brought forth a demand
from the clinicians for more precise information
from serum tests. This was met by testing all
positively reacting sera quantitatively, and reporting
the results as positive, serum diluted 1 in the highest
dilution which was reactive. Any serum failing to
react was reported as negative. This method of
reporting results has now been adopted by most
reputable serologists and is recommended in the
report on the second session of the World Health
Organization Subcommittee on Serology and Labora-
tory Aspects of Venereal Infection and Treponema-
toses.§

In the meantime, the incidence of biological
false-positive reactions had increased to such a
degree as to constitute a major problem of serology.
This may be due to one, or both of the following
reasons: (1) Wider sections of the community
(antenatal and blood-donor groups) are being sub-
jected to serum tests; (2) The general sensitivity
of serum testing may have risen to such a degree
as to endanger the specificity of the serum reactions
employed.

Biological false-positive reactions were reported
at one time as occurring in almost all pathological
states, and the number of diseases in which they
were said to occur was formidable, but of recent
years this list has receded to no small extent.

These reactions have been classified as Technical
(due to errors of technique) and True. The latter
have been further subdivided into: Acute, lasting
for a limited period, a few weeks to a few months.
Chronic, lasting for an indefinite period.
Much work has been done on this problem, but

little is known as to causation and little success has
* Price, I. N. Orpwood, and Wilkinson, A. E. (1950). Lancet,

1, 14.
f Schmidt, H. (1951). British Journal of Venereal Diseases, 27, 23.
t V/ogelsang, T. M., and Haaland, R. (1951). Ibid.,27,52.
§ World Hlth. Org. Techn. Rep. Ser. 33 (1951), p. 22.

been achieved in overcoming the difficulty as far
as the standard methods of serological testing are
concerned. One obvious difficulty was that up to
this time no specific reaction for the detection of
syphilis had been discovered.

In 1949 Nelson* published a paper on what is
now known as Nelson's Immobilization Test for
Treponema pallidum. Using pathogenic T. pallida
obtained from syphiloma of the rabbit testis and
patient's serum pluscomplement, he has demonstrated
the existence of a specific antibody in the serum of
patients suffering from syphilis. That the technique
is difficult and highly specialized may be seen from
the fact that up to date it would seem that only
four investigators have published accounts of original
work on this test. As the test stands it appears
that the number of T. pallida obtainable from one
infected rabbit are sufficient for testing forty sera.
Thus it would seem that until T. pallida can be grown
on an artificial medium it will be impracticable to
use this test as a routine for the sero-diagnosis of
syphilis. Furthermore, it is suggested that the
detectable specific antibody persists indefinitely,
and the use of this reaction as a test of cure has yet
to be defined. Nevertheless, it might well be that
this test will be one way of dealing with the problem
of biological false positive reactions.

Before leaving the question of recent advances in
the serological diagnosis of syphilis, mention should
be made of the discovery of substances resembling
cardiolipin which can be used in antigens in serum
tests. These belong to the complex phosphatidic
acid group and have been prepared from the tubercle
bacillus, certain vegetables, and wheat. The most
recent of these, Sitolipin, has been isolated from
wheat embryo by workers in Finland. t Sitolipin,
although still in the experimental stage, appears to
be suitable for use in serological tests for syphilis.
It is said to have the great advantage over cardiolipin
of being cheap and easy to produce. Until the
preparation of this substance is published in full
and comparative testing with cardiolipin has been
carried out, it would be wise to reserve judgment
as to its usefulness.

Whilst all this experimental work is going on,
two things of immediate practical importance should
be attempted. One is the definition of sensitivity
levels of the tests used in the various laboratories
of this country. The difficulty is the establishment
of an acceptable yard stick, but this does not relieve
serologists of the duty ofcarrying out inter-laboratory
comparative parallel testing. If done on a wide
enough scale, such work would soon indicate the

* Nelson, R. A., and Mayer, M. M. (1949). J. exp. Med., 89, 369.
t Uroma, E., and Tuomioja, M. (1950). Ann. Med. exp. Biol.;enn.,

28, 72.
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relative sensitivity of the tests used by the laboratories
collaborating in the study. When sufficient results
are obtained the specificity of the reactions could
also be studied with profit to all concerned. As a
corollary to this work it is suggested that clinicians
might well attempt to ascertain whether the serolo-
gists employed in testing the bloods of their patients
are using super- or infra-sensitive tests.

Secondly, a standard method of reporting serum
reaction results should be agreed upon and used
by all laboratories engaged in this work. Too
many laboratories still report positively reacting
sera by means of a series of plus signs, or use the
term " doubtful positive ". One eminent syphilolo-
gist, J. E. Moore*, refers to use of the term " doubt-

* Moore, J. E. (1949). J. ven. Dis. Inform., Suppi. 23, p. 48.

ful" as indicating that the laboratory using it is
not certain of the technical accuracy of its own
performance. No doubt the best method of reporting
results is that suggested in the WHO report
already referred to. Coupled with a standard
method of reporting serum-test results is the
desirability of using serum charts and including
them in the clinical notes of the patient. The
serial serum-test results recorded on the chart in
graph form throughout the course of the disease
and the subsequent observation period should be
a useful convenience to both clinician and serologist.

Perhaps the recently formed Working Party of
the Medical Society for the Study of Venereal
Diseases might see fit to investigate these suggestions
and in due course present a report.
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