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Lipoidal Antigen and TPI Reactions
in Sera from Ethiopia

Effect of Long-distance Serum Transportation on Antibodies

HENNING SCHMIDT, M.D."

In order to evaluate results obtained in Addis Ababa with lipoidal antigen tests for
syphilis on 269 human sera, and, ifpossible, to determine how many positive seroreactors
were in fact infected with Treponema pallidum, these sera were sent by air to Copenhagen
for re-examination by the VDRL, Kahn, CWRM and TPI tests.

Approximately 60 % of sera reactive in VDRL tests in Ethiopia were also VDRL-
reactive in Copenhagen, and some 75 % were TPI-reactive. As the same VDRL techniques
were used in the two laboratories, the difference in reactivity is attributed to antibody loss
during transport. Sera non-reactive in TPI testing but VDRL-reactive in Addis Ababa are
considered to be non-treponemal, showing false positive reactions.

The low rate of agreement between the Addis Ababa VDRL tests and the Copenhagen
TPI tests on sera from persons under 21 years suggests that congenital syphilis is rare in
Ethiopia, in confirmation of clinical findings. However, the author considers that no con-
clusions on the prevalence of syphilis in Ethiopia can be drawn from the over-all results of
this study.

In Ethiopia, the prevalence of venereal syphilis in
the population has been estimated at about 40%.
In many persons regarded as syphilitics a diagnosis
of latent syphilis has been made on the basis of
seroreactivity alone. It was considered of interest
to find out, by means of TPI examinations of sera
from Ethiopia, whether the lipoidal-antigen sero-
reactors were also TPI-test reactors, or whether
patients whose sera were reactive with lipoidal
antigens were to a greater or lesser extent non-
specific or false seroreactors (" biologically false
positive reactors "). Reactivity demonstrated with
lipoidal antigens in sera which were at the same time
non-reactive by the TPI test might be explained by
infections other than treponematoses; leprosy es-
pecially might be suspected as a reason for false
seroreactivity with lipoidal antigens.
The purpose of the present study was to appraise

the value of the results obtained with lipoidal anti-
gens in Addis Ababa, and to determine, if possible,
how many of the persons with lipoidal-antigen
seroreactivity were really infected with Treponema
pdllidum, which is the only pathogenic treponeme

1 WHO Serological Reference Centre for Treponematoses,
Statens Seruminstitut, Copenhagen, Denmark.

encountered in the urban areas of Ethiopia. A
further purpose was to study the stability of anti-
lipoidal antigens during long-distance serum trans-
portation from Addis Ababa to Copenhagen.

MATERIAL AND METHODS

A total of 269 sera from inhabitants of Addis
Ababa was received at the Statens Seruminstitut,
Copenhagen, during the spring of 1960 from the
Venereal Disease Clinic in Addis Ababa. The sera
were sent in three batches, of 29, 110 and 130
samples respectively, the parcels being received in
Copenhagen on 14 March, 11 April and 8 July after
approximately eight days' transport. Before ship-
ment from Addis Ababa, all sera were examined by
the slide microflocculation test (VDRL), and the
first two batches of sera by the Kahn standard test
(KR) as well.

Glass ampoules had been sent from Copenhagen
to Addis Ababa beforehand for filling with serum.
The blood clot was removed from the blood samples
in Addis Ababa, but otherwise the sera were intact,
no preserving agent having been added and no heat
inactivation having been done. After the ampoules
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had been filled with serum, they were closed by
melting and returned by air mail.' In accordance
with the plan for the investigation, sera reactive in
Addis Ababa with the Kahn standard test, the
VDRL slide microflocculation test, or both, were
examined for TPI reactivity in Copenhagen. With
one exception, all sera received in Copenhagen had
been reactive by the VDRL test in Addis Ababa.
A good many of them were also found reactive by
the Kahn standard (KR) test.

Information was received concerning the sex, age,
diagnosis, symptoms and signs, anamnestic data,
etc., of the patients examined serologically. A large
proportion of patients were diagnosed as having
latent syphilis, and a considerable number with this
diagnosis had anamnestic information supporting
the diagnosis.
Provided that enough serum was available, the

specimens were examined by the TPI test in addition
to KR and VDRL tests and the Wassermann com-
plement-fixation test using M0rch's modification
with cardiolipin antigen (CWRM) at the WHO
Serological Reference Laboratory, Statens Serum-
institut, Copenhagen.

RESULTS

The reactivity pattern of the sera to the different
tests performed in Addis Ababa and in Copenhagen
is shown in Table 1. It is seen from the table that a
good many of the sera considered reactive in Addis
Ababa were recorded as non-reactive in Copenhagen.
The patients given a blood test in Addis Ababa

were asked if they suspected a syphilis infection.
In Table 2 this information is given in relation to
the TPI results in Copenhagen. It is possible that
the group of patients giving anamnestic support to a
syphilis infection but at the same time being non-
reactive by the TPI test may have been treated so
early during a previous syphilis infection that the
TPI test never became reactive or as a consequence
of treatment reverted to non-reactivity. However,
in the group of patients with no knowledge of a
syphilis infection, 30 out of 52 patients (i.e., 60%)
showed reactivity by the TPI test. If these persons

I A batch of sera received on an earlier occasion from
Addis Ababa had been sent in glass tubes with rubber
stoppers. These sera turned out to be useless for TPI exami-
nation, as they showed some treponemicidal activity. How-
ever, no preservative had been added to the sera, and it was
subsequently suggested that some treponemicidal substance
in the red rubber stoppers must have been the cause of
spoiling.

TABLE I

NUMBER OF SERA EXAMINED AND THEIR REACTIVITY
WITH DIFFERENT SEROLOGICAL TESTS

Test Non-reactive Reactive Total

VDRL

Addis Ababa 1 268 269

Copenhagen 91 136 227

KR

Addis Ababa 9 130 139

Copenhagen 113 120 233

CWRM

Copenhagen 168 60 228

TPI

Copenhagen 67 194 261

TABLE 2

ANAMNESTIC DATA GIVEN BY PATIENTS
IN RELATION TO THEIR TPI RESULTS

Anamnesis TPI - TPI + Total

Positive 45 164 209

Negative 22 30 52

Total 67 194 261

TABLE 3
ETHIOPIAN SERA ACCORDING TO SEX, AGE

AND TPI REACTIVITY

Age-group ______ - Males Females
(years) TPI - TPI + Total TPI - TPI + Total

< 15 1 0 1 1a 0 1

15-20 17 2 19 1 15 16

21-30 19 48 67 11 36 47

31-40 3 26 29 7 27 34

41-50 0 15 15 3 12 15

51-60 1 6 7 0 4 4

> 61 3 1 4 1 1 2

a This serum was non-reactive with lipoidal antigens in
Addis Ababa.
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had received antisyphilis treatment on a previous
occasion, it is unlikely that they would not have
remembered it.
The material was subdivided according to sex and

age and in relation to TPI reactivity (Table 3). It will
be observed that 17 out of 19 males in the age-group
15-20 years showed reactivity with lipoidal antigens
but no TPI reactivity-i.e., either their reactivity
with lipoidal antigens was non-treponemal (false
seroreactors), or their possible syphilis infection was
of such recent date that they had not yet produced
antitreponemal antibodies.
The proportion of TPI reactors among males in

each age-group increased up to the age of 50 years,
after which the results were less clear-cut. Taking all
ages above 50 years as a single group, sera from
11 patients were examined and four of these were
TPI non-reactive. Out of 20 men aged 20 years or
less who reacted with lipoidal antigens, only two
were at the same time reactive by the TPI test. This
may indicate that no serum in these batches origi-
nated from persons with congenital syphilis, which
is in accordance with the clinical opinion in Ethiopia
that congenital syphilis is rarely observed.

Concerning women, there were considerably more
TPI-reactive sera in the age-group 15-20 years.
This was probably a consequence of sexual activity
starting earlier in women that in men, since there is
no reason to believe that congenital syphilis should
occur more often among females than among males.
Provided that TPI reactivity indicates an actual or
previous syphilis infection and TPI non-reactivity
indicates that the patient neither has an actual
syphilis infection nor suffered in the past from
untreated syphilis, then the table denotes that 44 out
of 142 males show lipoidal antigen reactivity and
TPI non-reactivity (31 %), whereas among the
females 23 1 out of 119 sera (19%) reacted with
lipoidal antigen but had no TPI reactivity.2 The
frequency of non-treponemal reactions in this
material was greater among males than among
females. This is different from results found else-
where, where females had a greater number of non-
specific reactions than males.3

I One female below 15 years was non-reactive with lipoidal
antigens.

2 There was no difference between the three serum batches
received as regards the reactivity patterns, a fact which may
indicate that seasonal temperature variations did not influence
the seroreactivity.

3 Schmidt, H. (1954) Acta derm.-venereol. (Stockh.), 34,
159.

Comparison between quantitative results in Addis
Ababa and in Copenhagen
The VDRL slide microflocculation test was

performed quantitatively in both laboratories. In
Addis Ababa an initial dilution of 1: 5 before
titration was used; at the Statens Seruminstitut
twofold dilution steps are used. The results of a
comparison between the VDRL performed in
Addis Ababa and the VDRL performed in Copen-
hagen are shown in Table 4, where the TPI reactivity
of the sera is also given.

Primarily it was demonstrated that the sensitivity
of the VDRL in Copenhagen was lower than that in

TABLE 4
RESULTS OF VDRL EXAMINATIONS OF 224 SERA

IN ADDIS ABABA AND COPENHAGEN,
SUBDIVIDED ACCORDING TO TPI REACTIVITY

VDRL: VDRL: Addis Ababa
Copen- -Total
hagen 0 |WP|P. P5 PI. P20 P40 P,,P320

TPI +

0 I 1 293 34

WR 16 4 1 1 22

1 21 12 33

2 59 4 1 1 1 20

4 2 4 5 7 3 21

8 4 1 2 4 3 14

16 2 1 2 2 2 1 3 13

32 2 1 1 4

64 1 1 2

Total 1 81 34 12 11 11 4 4 5 163

TPI -

0 1 8 31 7 1 2 2 2 54

WR 1 1 2

1 1 1 2

2 1 1

4

8 11

16 11

32

64

Total I 9 35 8 2 2 2 2 61
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Addis Ababa, both for TPI-reactive and for TPI-
non-reactive sera. Theoretically, the lower reactivity
in Copenhagen might be due to inferior sensitivity
of the Danish VDRL antigen as compared with the
VDRL antigen used in Ethiopia. This explanation,
however, is improbable because the difference in
reactivity between the laboratories in Addis Ababa
and in Copenhagen was much greater for the TPI-
non-reactive sera than for the TPI-reactive sera.
Thus, for instance, of 163 sera found reactive by the
VDRL test in Addis Ababa and recorded as reactive
by the TPI test, 129 (79%) were found reactive by
the VDRL test in Copenhagen. However, of 60 sera
reactive by the VDRL test in Addis Ababa and
non-reactive by the TPI test only 7 (12%) were
found reactive by the VDRL test in Copenhagen.
At the Statens Seruminstitut only, the antibody

content of the sera was determined by means of a
complement-fixation test (CWRM). The results are
compared with those obtained in the Danish VDRL
examinations. A decrease in reactivity which may
occur during transport of non-iced sera would make
a comparison between Danish complement-fixation
tests and the VDRL results from Addis Ababa
relatively uninteresting; however, a comparison
between the results of complement-fixation testing
and Danish VDRL on sera of an " equal age " was
found of interest.

It is seen from Table 5 that the CWRM is less
sensitive than the VDRL. Among TPI-reactive
sera, a VDRL titre of 4 dils or greater was necessary
before reactivity was seen with the CWRM. Only
about one-third of the sera having a VDRL titre

TABLE 5
RELATION BETWEEN QUANTITATIVE COPENHAGE N
VDRL RESULTS AND QUALITATIVE CWRM RESULTS,
ACCORDING TO TPI REACTIVITY, FOR 206 SERA

EXAMINED SIMULTANEOUSLY

VDRL
CWRM 0 |WR 1 2 4 8 16 >32

TPI +

Non-reactive 30 22 26 12 2 1 0 0

Reactive 0 0 3 5 15 12 11 4

TPI -

Non-reactive 54 2 1 1 1 0 0 0

Reactive 2 0 0 0 0 1 1 0

of 2 dils showed reaction in the CWRM, and only
about 10% of sera with a VDRL titre of 1 dil were
reactive in the complement-fixation test. Although
there were only a few sera that were VDRL-reactive
and TPI-non-reactive, the relation between VDRL
and CWRM seemed to be the same for this group,
a titre of 4 dils by the VDRL test being necessary
before the CWRM became reactive. This indicates
that the CWRM is less sensitive, although no more
specific than the VDRL test.

DISCUSSION AND CONCLUSIONS

About 25% of sera showing reactivity with
lipoidal antigens in Addis Ababa were found to be
non-reactive by the TPI test in Copenhagen. Pro-
vided that primary syphilis can be excluded in these
cases, it may be provisionally concluded that these
are false or non-specific seroreactions.
A higher non-specificity rate was found in males

than in females, contrary to observations in most
other countries, where females more often show
false seroreactivity. In Denmark, for example, it is
believed that pregnancy sometimes causes non-
specific seroreactions.
An examination of the reactivity of sera in the

different age-groups showed that the proportion of
" non-specific " and " specific " reactions based on
TPI results increased with advancing age. The fact
that TPI tests in most cases were non-reactive in
males of the age-group 15-20 years indicates that
congenital syphilis is rare in Ethiopia. The clinical
suggestion to this effect thus seems to be confirmed
serologically.

Mailing of sera, which probably involved storage
under changing temperature conditions was asso-
ciated with degrading of antilipoidal antibodies.
Earlier experiments have shown that TPI antibodies,
on the other hand, are rather stable.' The decrease
in reagin reactivity was much greater for the TPI-
non-reactive sera than for the TPI-reactive sera.
For the TPI-reactive sera, the reagin reactivity in
Copenhagen was about 2-3 times weaker than in
Addis Ababa.

It should be noted that, of 81 sera showing a
VDRL reactivity of P0 in Addis Ababa, 52 sera
(64%) were recorded as reactive in Copenhagen.
At the titre level of P5 in Addis Ababa, 31 of 34
(91 %) were qualitatively in agreement with the
results in Copenhagen. However, when the titre

^ Chacko, C. W. (1953) Brit. J. exp. Path., 34, 556.
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was >P5 almost 100% agreement with Copenhagen
was found, even though the titre in Copenhagen was
somewhat lower than that in Addis Ababa. Among
the TPI-non-reactive sera, the relation between the
titres found in Addis Ababa and those in Copen-
hagen was quite different. Of sera showing a titre
of P0 in Addis Ababa, only 4 out of 35 (11 Y.) were
reactive in Copenhagen, and of sera with a titre of
P5 in Addis Ababa, only 1 out of 8 (13 %) was found
reactive in Copenhagen; the number of sera with
titres > PO was very small, but out of a total of 8 sera
with high titres, only 1 was found reactive in Copen-
hagen. This may support the idea that a greater
decrease in the content of antilipoidal antibodies
occurs in sera which are TPI-non-reactive than in
the TPI-reactive.
The antibody content in the sera was determined

by identical antigens, the drop in reactivity indicating
that the antilipoidal antibodies in non-specific sera
were less stable to transport, change of temperature,
etc., than were the antilipoidal antibodies occurring
simultaneously with antitreponemal antibodies.

The complement-fixation reaction was less sen-
sitive than the VDRL test, the VDRL titre being
4 dils or greater before the complement-fixation and
flocculation reactions showed equal qualitative
sensitivity. As, however, there was some doubt
whether the complement-fixation reaction was more
specific than the flocculation reaction (there being
too little material for definite conclusions to be
drawn), there is no reason to suggest introducing
complement-fixation tests in laboratories with
relatively limited facilities.
The material in the present study was selected

according to the criterion for TPI investigation-
namely, that the sera should be reactive with lipoidal
antigens. The patients visiting the Venereal Disease
Clinic in Addis Ababa were not a random sample
of the population. While the results described may
be of use in evaluating the serological examinations
performed in Addis Ababa and the degradation of
antibodies during transport, no conclusions can be
drawn from them as to the prevalence of syphilis in
Ethiopia.
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R1tSUMt

L'on suppose que la frequence de la syphilis venerienne
en Ethiopie est tres elevee; cependant, chez de nombreux
malades, le diagnostic ne repose que sur les reactions
serologiques (il s'agit donc de syphilis latente).

Les reactions pratiquces communement a Addis Abeba
utilisent des antigenes lipidiques. L'on a soumis au test
d'immobilisation du treponeme (TIT) les serums ayant
A Addis Ab6ba reagi de facon positive A ces antigenes;
par la meme occasion, l'on a compare les resultats des
reactions serologiques pratiquees sur les memes serums,
A AddisAbeba et au Statens Seruminstitut de Copenhague.

C'est ainsi que 269 echantillons de serum (268 positifs
et 1 negatif) ont ete adresses par avion d'Addis Abeba A
Copenhague.

75% des serums positifs a Addis Ab6ba ont donn6 des
reponses positives au TIT pratique A Copenhague;
60% ont fourni A Copenhague des reactions s6rologiques
cardiolipidiques positives.
Comme des techniques identiques pour les r6actions

cardiolipidiques et Kahn Standard ont et6 utiisees dans
les laboratoires d'Addis Ab6ba et de Copenhague, les
differences enregistr6es doivent etre attribu&es a une

certaine perte d'anticorps pendant le transport. Cette
perte d'anticorps a ete plus prononcee pour les s6rums
negatifs au TIT que pour les positifs.

Les serums negatifs au TIT mais positifs aux reactions
cardiolipidiques sont considers comme biologiquement
faussement positifs (non trepon6miques). En 6tudiant
les rapports existant entre les reactions obtenues (A Addis
Abeba et A Copenhague) et l'age des malades, l'on a pu
d6montrer que le nombre des sujets reagissant au tr6po-
neme lui-meme (c'est-A-dire positifs au TIT) croissait
avec l'age. C'est ainsi qu'avant 21 ans, 10% seulement
des sujets masculins presentant des reactions cardio-
lipidiques positives e'taient egalement positifs au TIT.
Le fait que 90% des jeunes sujets ne repondent pas au
TIT confirme l'observation clinique selon laquelle la
syphilis cong6nitale en Ethiopie - si tant est qu'elle
existe - est d'une extreme raret6.

Par ailleurs, les resultats obtenus au cours de cette
recherche ont montr6 un taux de r6actions faussement
positives plus 61ev6 chez les sujets masculins que chez
les sujets f6minins; ceci s'ecarte sensiblement de ce qui
a et6 constat6 ailleurs.
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