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SYNOPSIS

The sensitivity of a recently devised serological test for syphilis,
in which plasma is substituted for the more conventional serum
specimen, was compared with that of the VDRL test. The authors
specify the test antigens used and describe the preparation of the
anticoagulant-potassium sequestrene-and the subsequent treat-
ment of blood samples. The results obtained from an examination
of 48 reactive samples and 90 non-reactive specimens demonstrated
that the quantitative sensitivity of the Rapid Plasma Reagin test
was somewhat greater than that ofthe VDRL serum determinations.

Introduction

The purpose of the present investigation was to examine the sensitivity
of the Rapid Plasma Reagin (RPR) test as described by Portnoy, Garson &
Smith (1957). The innovation in this method is the replacement of inactiv-
ated serum by plasma obtained through the addition of anticoagulants to
whole blood. The purpose of Portnoy et al. in developing this technique
was to permit an immediate determination of the syphilitic antibody content
in persons difficult to trace later, when the serological findings are available.
Other advantages were that centrifuging could be dispensed with, as the
samples sedimented spontaneously, and that a water-bath for inactivation
was likewise superfluous.

The use of plasma in syphilis research has been examined before, by
other investigators, but all these workers, after having prevented coagulation
in blood sampling, thus obtaining plasma direct, have proceeded to obtain
serum by coagulation of the plasma, either by heating it (Burdon, 1932;
Coleman & Appleman, 1954), or by recalcifying it (Barnard & Rein, 1944;
Barnard & Van Hala, 1946). Barnard & Rein report that in this way less
haemolysis occurs, and that separation of the formed elements of the
blood from the plasma is obtained without centrifugation.

In selecting a satisfactory anticoagulant, Portnoy et al. investigated
heparin, potassium oxalate, and potassium sequestrene, but discovered no
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difference between them as far as anticoagulant properties or effects on the
sensitivity of the test were concerned.

Portnoy et al. found that when the RPR test was compared with a
VDRL test carried out on the corresponding sera, the former was the more
sensitive. In all, 1609 tests were made in three groups, each group using a
different anticoagulant. The RPR test was positive in 160 cases, while the
VDRL test was positive in 109. The results were described as " reactive ",
" weakly reactive " and " non-reactive ". Of the 160 positives in the RPR
test, 106 were more strongly reactive than any of the corresponding sera
in the VDRL test, and none was weaker. No quantitative investigations
were made.

Materials and Methods

Antigens
In the present investigation, 10 ml of VDRL antigen suspension were

prepared daily, using Danish cardiolipin 1951, Danish beef-heart lecithin
1951 and Pfanstiel cholesterol in the respective proportions of 1 : 9 : 30. The
technique of preparing the antigen suspension and carrying out the test
has been described elsewhere (US Public Health Service, 1955).

Five ml of the freshly prepared VDRL antigen suspension were centri-
fuged for 15 minutes at 3000 r.p.m. The supernatant fluid was then decanted
and the wall of the tube was wiped dry with absorbent cotton. The sediment
was resuspended in 5 ml of 10% choline chloride solution.' This resuspen-
sion of VDRL floccules in choline chloride was then used immediately
afterwards as an antigen, which was called "fresh RPR-test antigen
The unused portion of this antigen was stored, without the addition of
merthiolate, at 4°C for 4-5 days and was called " old RPR-test antigen".

Serum and plasma samples

The samples examined fall into two groups: (a) 51 serum and plasma
samples from seropositive cases of syphilis either undergoing antisyphilitic
treatment or being controlled for the results of treatment, and (b) 86 samples
from seronegative persons, who either were suffering from non-venereal
diseases or were completely healthy. A few of these samples, however,
proved to originate from previously treated cases of syphilis which where
now seronegative. The original intention had been to examine seropositive
patients from the Rigshospital Policlinic for Venereal Diseases and from
the Rudolph Bergh Hospital Policlinic only, but it very soon appeared that
the numbers of patients attending these clinics were too limited, so that
the material had to be supplemented by samples from other sources. From

1 40% choline chloride solution was diluted with physiological saline in the proportion of 1: 3 immediately
before the sediment was resuspended.
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a daily examination of the results obtained from samples submitted, it was
possible to find hospitals and physicians with suitable syphilis-seropositive
cases among their patients. The seronegative samples originated from the
Rigshospital, from the Rudolph Bergh Hospital and, in 15 cases, from
healthy donors at the Statens Seruminstitut.

Anticoagulant (potassium sequestrene)

Ethylene diamine tetra-acetic acid was used in all samples as a co-
agulation inhibitor. After 5 g of this acid had been dissolved in 100 ml of
distilled water, the solution was adjusted to pH 7.5 with potassium hydrox-
ide. Of this 5% solution, 0.17 ml (8.5 mg of sequestrene) was pipetted
into each sterile Wassermann tube, designed to hold 8.5 ml of blood. The
tubes were then dried in an oven at 180°C, closed with a rubber stopper
and sent to the blood sampling departments. The workers in these depart-
ments were requested to invert the tube about 10 times after filling it with
blood, so as to dissolve the sequestrene lying at the bottom of the tube.
Physicians who had been asked to supply samples from their syphilis-
seropositive cases were provided with tubes containing sequestrene in
which to put the blood samples.

Immediately on receipt, the blood samples were centrifuged for 5 minutes
at 3000 r.p.m., after which the serum sample was inactivated for 30 minutes
at 56°C. Only in one case was the spontaneous sedimentation in the plasma
sample sufficient to permit omission of the centrifuging. It must be remem-
bered, in this connexion, that the samples had been transported immediately
prior to the examination. Six slide tests were then carried out for each
patient, both serum and plasma being examined with all three antigens.
After the floccules had been read as 4, 3, 2, 1 and 0, the logarithmic titre
value was calculated according to Kiirber's method.

Results

Reactive samples

Graphic comparisons of the titres showed that the differences both
between the serum and plasma samples and between one antigen and
another were independent of titre level. Three samples had to be omitted
on account of technical errors, while three others showed differences be-
tween the serum and plasma titres which deviated strongly from the results
in the other samples. In the remaining 45 samples, the variance of the
differences in the VDRL test results was found to be approximately 0.04,
while the variance of the other differences was found to be approximately
0.02. A variance of 0.02 corresponds to 0.01 for individual titres, which is
the same order of magnitude as the variance found in comparisons of uni-
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form antigens. Thus, major experimental errors do not arise in the use
of antigens containing choline chloride. The increased variance found in
the determinations involving the VDRL titres must presumably be due to
differences between sera. The mean titres found for the 45 samples are
shown below:

Sera
Plasma

VDPRL

0.739
0.786

Fresh RPR antigen

1.034
1.072

Old RPR antigen

0.907
0.956

The difference between serum titres and plasma titres was modest, but
nevertheless had the same tendency in all three reactions, lying around a
log value of 0.045, which corresponds to an increase in titre of about 11 %.

FIG. 1. DISTRIBUTION OF THE DIFFERENCES BETWEEN THE SENSITIVITY OF THE
RPR TEST AND THAT OF THE VDRL TEST
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Each dot represents one sample.
Abscissae: differences in titre log values

Fig. 1 A and B show the distribution of the differences between fresh RPR
antigen and VDRL and old RPR antigen and VDRL, respectively. The
abscissa gives the difference in log value, while the ordinate gives the number
of tests with the corresponding difference. With a standard deviation of

0.04 = 0.2, 95 % of the differences might be expected to fall within the
limits 0.333 ±L 0.4 and 0.217 ± 0.4, respectively. It appears from the
figures that 1/45 (2.2%) of the differences between VDRL and fresh RPR
antigen and 5/45 (11 %) of the differences between VDRL and old RPR
antigen fall outside these limits. Thus, on the average, 3/45, or almost 7 %,
fall outside the permitted limits, which in our opinion, however, does not
hinder the distributions being considered as normal.
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In the case of the three samples with large variations between the serum
and plasma titres, the differences were as follows:

Samples Fresh RPR antigen/VDRL Old RPR antigenlVDRL
14 +0.450 +0.300
15 +0.150 +0.150
39 -0.150 -0.230

From these figures, it can be seen that the differences lie within the above-
mentioned limits.

Non-reactive samples

As the examination of the positive samples had shown that the fresh
RPR antigen was more reactive than the old RPR antigen, it was considered
sufficient, in the case of negative samples, to compare only VDRL and fresh
RPR antigen.

In all, 90 samples from persons presumed to be seronegative were
examined, but 4 of them proved to b- from patients with previous cases of
syphilis, all 4 being positive in the cardiolipin Wassermann reaction, Kahn
standard reactioi. and Meinicke reaction. In these four samples, both the
VDRL and the fresh RPR antigen reactions were positive, the titres of the
latter having, in all cases, a log value which was greater by 0.4 than that of
the VDRL titres. One plasma sample was non-reactive with fresh RPR
antigen and doubtfully reactive with VDRL antigen, although there was
no knowledge of previous or present syphilis in the donor. All the remain-
ing samples were negative with both antigens.

Summary and Conclusions

The method described by Portnoy et al. permits the direct use of un-
treated plasma for syphilis investigations. The reactivity of both fresh RPR
antigen and old RPR antigen is somewhat greater than the reactivity of
VDRL antigen, as the log value of quantitative sensitivity is shown to be
higher by about 0.3 with the RPR test than with the VDRL serum determina-
tions. On the other hand, it is not possible with the present material to
make any statement as to the differences in the qualitative sensitivity, since
only four samples had a titre of which the log value lay around 0.150.

An evaluation of the specificity based on a total of 86 samples did not
reveal that fresh RPR antigen is any less specific than VDRL antigen.
The RPR antigen can stand storage for 4-5 days at 4°C without the

addition of merthiolate, the log value of the average reduction in sensitivity
being about 0.1.

In order to check the stability of the RPR antigen during storage at
22°C, 16 sera were examined with an antigen kept for a week at this tem-
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rature. Furthermore, merthiolate was added to the antigen as prescribed
in the original paper by Portnoy et al.

The differences between the titres found with fresh RPR antigen (stored
at 22°C) ranged from a log value of -0.225 to one of +0.150, the average
being 0.016. This means that the decrease in reactivity during a limited
storage is very small, if any.

Sequestrene has been found suitable for preventing coagulation when
used in quantities of about 1 mg per 1 ml of blood, although a few samples
coagulated in spite of the use of sequestrene in the tube. This may be
partly ascribed to failure to invert the tube the required number of times
after it had been filled with blood, but our impression is also that coagula-
tion of the samples occurred with slightly greater frequency towards the
end of the experimental period than at its start, that is, at a time when the
tubes with the sequestrene were about three months old. This could be
due to a reduction with time of the coagulation-inhibiting effect of the
sequestrene, perhaps on account of inactivation through reaction with the
tube. Attention should undoubtedly be directed to this point when large
batches of tubes are being prepared with sequestrene, and the tubes are
not hermetically sealed.

RItSUMEI

Les auteurs ont etudie la sensibilite du test s6rologique pour le diagnostic de la syphilis
recemment decrit par Portnoy et al., dans lequel le serum inactive est remplace par du
plasma obtenu par addition d'un anticoagulant au sang complet (Rapid Plasma Reagin
test, RPR). Ce test a l'avantage de permettre une determination immediate de la teneur
en anticorps antisyphilitiques.

La sensibilite du nouveau test est superieure 'a celle du test des VDRL qui servait
de reference dans cette etude. La valeur logarithmique de la sensibilite quantitative du
test RPR est 0,3 fois plus elevee que celle du test des VDRL. Le sequestrene de potas-
sium, obtenu par action de l'hydroxyde de potassium sur l'acide ethylene diamino-
tetraacetique jusqu'a pH 7,5, a ete utilise comme anticoagulant, a raison de 1 mg/ml de
sang. Les auteurs soulignent certains details techniques importants relatifs a l'usage des
anticoagulants.
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