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complement-fixation tests on 102 sera from syphilis
patients, 100 sera from yaws patients, and 60 sera
from pinta patients. The results showed cross-
reactions of the two antigens in treated and untreated
cases of yaws and pinta. With regard to the extrac-

tion of treponemal antigens, a method developed by
Mirdamadi (1962) was described in which he added
mercury and crushed glass to a washed, thick sus-
pension of Reiter treponemes in a flask and agitated
this on a Kahn shaker for 30 minutes or longer.

14. WHOLE TREPONEME SUSPENSIONS AS SEROLOGICAL ANTIGENS

HISTORY OF PALLIGEN ANTIGEN

Gaehtgens (1929a, 1929b, 1930) tried several
pallidum antigens, but only the washed pure Reiter
treponeme culture suspended in 0.5% phenol saline
gave reactive results with syphilitic sera and ex-
ceeded the sensitivity of the cholesterolized heart-
extract antigens. He obtained a standard prepara-
tion from heat-inactivated Pallida suspensions in
the same manner, showing that the efficiency of the
preparation always and solely depended on the
simultaneous content of phenol and a sufficient
amount of treponemal bodies. The reaction did not
take place with pallidum supernatant liquid. Gaeht-
gens stated that the Wassermann and Pallida
reactions should probably be considered different
processes and that " the washed, carbolized Pallida
suspension represents a highly sensitive antigen with
specific action, the use of which for serological
diagnosis of syphilis appears for some reasons
desirable and promising ". Gaehtgens & Otto
(1929) examined 7000 sera and concluded that the
best results were obtained using serum diluted 1: 5
and antigen with 0.3 % phenol in a Wassermann
technique. The Pallida-reaction (PR) was superior
to tests with heart-extract antigens in certified cases
of syphilis, with the superiority less evident in sus-
picious cases. The higher sensitivity and specificity,
together with the absence of anti-complementary
and haemolytic properties, as well as simple tech-
nique, permitted the Pallida-reaction to be con-
sidered a valuable addition to the collective sero-
logical tests for syphilis. Over one-half of the
non-specific Pallida-reactions (0.5 %) were weak or
doubtful (1 + or +), and many were traced to tech-
nical inaccuracies. The PR involved a protein anti-
body, whereas the Wassermann involved a ubi-
quitous lipoidal reagin. The PR was shown to be
highly efficient if the exact technique was followed
and the complement was satisfactory. It was
necessary to determine the optimal antigen dilution
daily, since watery antigens slowly became weaker.

Antigen could be kept refrigerated for 6 months
and samples stored at 37°C for 2 months retained
reactivity almost unchanged. The test provided a
valuable service when used as a bridge between
Wassermann and precipitation reactions. Gaehtgens
(1932) removed the antibody involved in PR from
serum by treating it with Pallida treponemes without
affecting Wassermann reagin, and removed Wasser-
mann antibody from serum with dried syphilitic liver
and preserved PR reactivity, showing the tests
involved different antibodies. The PR controls were
set up with saline instead of antigen for easier
detection of possible auto-inhibition. Gaehtgens
(1937) stated that the specific action of syphilitic
serum was directed against the Palligen antigen only
and not against antigens prepared in the same way
from Spirochaeta dentium, S. icterogenes or Esche-
richia coli. The antigen remained stable for 10-12
months, but a simple adjustment of the complement
had to be made because of the anti-complementary
reactivity of the antigen. The superiority of the PR
over the original Wassermann was expressed by the
efficiency ratio of 3: 2, especially evident in primary,
latent and central nervous system syphilis, and less
pronounced in secondary, tertiary, and congenital
syphilis. Isolated PR reactions in patients with
definite syphilis anamnesis were regarded as ex-
pressions of an actual syphilitic infection. Sera
heated to 63°C usually lost reactivity for the Wasser-
mann test, but PR reactivity was preserved in the
majority of sera. Gaehtgens stated that perhaps
certain lipid materials of the treponemal bodies,
closely related to the lipids of the organ extracts,
also reacted in the PR. However, decisive importance
did not attach to them, but to other substances which
were responsible for the occurrence of the PR, and
which presumably were proteins of the treponemes.

CHARACTERISTICS

Nagell (1930) reported using the Palligen antigen
from the Behring Works and having peculiar results.
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After he had obtained the Palligen antigen from the
Saxony Serum Works which Gaehtgens used, results
tallied with clinical findings. He found the Palligen
antigen more sensitive than other ordinary extracts.
Eagle (1937) stated that the use of antigens prepared
from cultures of the Reiter treponeme recently
recommended by Gaehtgens and by Hoeltzer was of
the greatest theoretical and practical importance.
Erickson & Eagle (1940) studied the practical
utility of the Reiter treponeme complement-fixation
test with a phenolized suspension of Reiter trepo-
neme in a Wassermann reaction. This was appa-
rently the first such evaluation made in the United
States of America. Lot 115 of Palligen antigen con-
tained approximately 109 organisms per ml, along
with a considerable amount of debris, and 0.3%
phenol. Only about half of the activity of the antigen
was associated with suspended material, the other
half being associated with dissolved material, pre-
sumably extracted from the treponemes. The dilu-
tion at which the antigen was anti-complementary
was close to the dilution giving maximum com-
plement-fixation. The next lot purchased, No. 116,
was much less reactive, had fewer organisms, and
had a larger amount of amorphous debris, with an
even narrower margin of safety between anti-
complementary and reactive levels. The manufac-
turer declined to divulge any details of the antigen
preparation or to make available living cultures of
the Reiter treponeme. Compared with Wassermann
and Eagle microflocculation, the Pallida-reaction
was shown to be superior in sensitivity and spe-
cificity, but Erickson & Eagle hesitated to recom-
ment Pallida-reaction as a routine diagnostic test,
unless supported by some other standard procedure,
because of the excessively narrow range of con-
centration of antigen which could be used with
safety. The reaction was closer to a truly specific
antigen-antibody reaction than the lipoidal reactions
and could be expected to minimize the false reactions.

Eagle & Hogan (1940) readily confirmed the
observation of Gaehtgens that the Palligen antigen
gave reactive complement-fixation with syphilitic
sera and was consistently non-reactive with normal
human sera. Absorption with lipid antigen removed
reagin reactivity only, but absorption with Reiter
treponeme removed reactivity to both lipoidal and
treponemal antigens. They concluded that the Reiter
treponeme contained antigenic material serologically
related to a substance present in mammalian tissue,
as well as other antigenic factors equally reactive
with syphilitic sera. Wassermann and flocculation

tests were explained on the basis that tissue extract
antigens contained one or more substances sero-
logically related to the antigen components of
T. pallidum. D'Alessandro & De Blasi (1941)
obtained the same results on absorbing serum with
the two antigens. Eagle & Germuth (1948) found
that a proprietary preparation of Palligen absorbed
the treponemal complement-fixation antibody and
flocculation and Wassermann reagins from syphi-
litic sera, but living cultures from Reiter and Beck
grown in Eagle's laboratory did not absorb the
Wassermann or flocculation antibodies. Apparently
Palligen contained material (perhaps from the
undescribed media on which cultivated; perhaps
deliberately added to the final washed suspension; or
perhaps derived from the bodies of the organisms)
which was reactive with the reagin of syphilitic
serum, but which was not present in suspensions of
living Reiter treponemes grown in the laboratory.
Oddo & Dardanoni (1947a) prepared a new

Palligen antigen from a strain of Reiter treponemes
from Eagle. The new antigen contained far less
ubiquitous lipoid component than the old Palligen
and corresponded to the original antigen of Gaeht-
gens in specificity. D'Alessandro & Dardanoni
(1958) stressed that the Reiter treponemal sus-
pensions, prepared by some Italian manufacturers
from a Reiter strain coming from Eagle, were not
able to detect antilipid antibodies, in sharp contrast
to the pallida antigen as produced by Gaehtgens.
Gastinel, Vaisman & Hamelin (1956) found the
Reiter treponemal antigen strongly anti-comple-
mentary, but dilution entailed a rapid fall in sensi-
tivity, requiring use in a narrow zone of dilution and
minute regulation of the hemolytic system.
Ruge (1956a, 1956b) encountered no difficulties

regarding the narrow safety limit of the antigen as
described by Gastinel, Vaisman & Hamelin if the
technique of Gaehtgens were closely followed.
Sazonova (1957) found that a prepared suspension
of cultured treponemes in 0.3 % phenol saline
rapidly attained anti-complementary properties.

Clairbois & Cantraine (1958) found Pallignost
antigen to be highly anti-complementary. The
Pallida-reaction had to be performed with fresh
serum because storage favoured the appearance of
non-specific reactions. Daguet, Pillot & Faure
(1958) found Pallignost antigen had anti-comple-
mentary activity after storage for more than 2 years.
Szersnovicz & Isenhart (1960) used two antigens of
Reiter treponeme suspended in 0.3 % phenol saline,
Treponina and Pallignost, prepared in different
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Italian laboratories. Both antigens were used
undiluted in the Kolmer test and were anti-comple-
mentary after incubation at 37°C for 1 hour or at
60C for 18 hours. Pisu & Mastromatteo (1955)
found it necessary to include Treponina in comple-
ment titrations because of its anti-complementary
activity. De Bruijn (1961b) stated that a suspension
of Reiter treponemes cannot be used in routine
complement-fixation tests as antigen because of
its pronounced anti-complementary activity.

USE OF PALLIDA-REACTION (PR): SERUM TESTS

Heinemann (1932a, 1932b) compared Pallida-reac-
tion with heart-extract antigen tests in a hospital
population on the east coast of Sumatra and con-
cluded that the PR was highly sensitive and specific
and a worthy supplement to Wassermann and preci-
pitation tests. There were eight isolated PR reactions
considered as false reactions. Walter (1938) used the
PR for detection of syphilis in gravidae and also for
detecting congenital syphilis along with the Wasser-
mann and flocculation tests. He considered it more
sensitive than the Wassermann, as the Wassermann
was often non-reactive in syphilitic gravidae. Buhler
(1939) considered PR to be of value in the diagnosis
of syphilis. PR and flocculation tests were reactive
in cases of old syphilis when other tests were non-
reactive. Approximately one-third of the isolated
PR reactions (other tests non-reactive) which oc-
curred were considered non-specific. Zundel (1939)
sought the answer to the problem of specificity of
isolated reactive Pallida-reactions. The case-histories
were correlated with PR results, and most cases
without history of syphilis and in which the PR was
1 + or 2+ were considered non-specific. He consi-
dered the PR a valuable addition to serological tests,
but warned against diagnosing syphilis on the basis
of an isolated PR without first resorting to retesting
and re-examination.
Tso (1940) obtained 92.4% reactivity with the PR

and 74.7% with the Wassermann test on 202 syphi-
litic sera. In 413 sera from patients with other dis-
eases, the PR gave only one reaction. He concluded
the PR had good sensitivity and specificity. Remmers
(1942) reviewed the literature on the specificity and
sensitivity of antigens and the preparation and use of
Palligen antigen. From his own testing with PR,
Wassermann, Meinicke, and citochol tests, he con-
cluded the PR could supplement, but not replace,
other tests, bridging the gap between the Wassermann
and MKR (Meinicke-Klarungs-Reaktion) tests. The

PR had the greatest advantage in inadequately treat-
ed syphilis. Muster (1942) also reviewed the litera-
ture on PR. In nineteen papers published up to 1937
by twelve authors, there was a total of 51 236 PR
tests, and the false reactive rate was 1.4% all reac-
tions considered, or 0.59% if only 3+ and 4+ reac-
tions were considered. In his own studies, only the
MKR II and PR showed any amount of isolated
reactivity in definite syphilis. There were 0.88% false
reactives, of which only 0.66% were strongly reactive.
Of seven testing procedures, the PR was the most
sensitive, was highly specific, and had a low false-
reactivity rate. Kolmer (1942a) reported on the
Washington Serology Conference (1942) in which
Eagle and Kolmer submitted treponemal antigen
tests. Kolmer used a suspension of Reiter treponemes
in 0.5% phenol saline as antigen, but he did not know
the composition of the antigens used by Eagle. Both
tests had good specificity, if leprosy and malaria cases
were excluded. Except in early syphilis, the Eagle
treponemal antigen was more sensitive than lipoidal
antigen, but in all stages of syphilis the Kolmer tre-
ponemal antigen was less sensitive than the lipoid
antigen. The results of the survey showed treponemal
antigens had given varying percentages of false reac-
tions with sera of non-syphilitic individuals, especi-
ally from those with febrile intercurrent diseases,
tuberculosis, and malignant diseases. Vogelsang
(1946) found that by absorption with tissue extracts
the false reactions could be distinguished from spe-
cific syphilitic reactions. Absorption of non-syphi-
litic sera rendered the Pallida-reaction non-reactive,
with the Pallida-reaction remaining reactive in the
absorbed syphilitic sera.

Schwank (1947) had five times more false reactions
in both serum and control tubes with PR than with
the Wassermann test, evidently because of the phe-
nolized salt solution in Palligen. He found isolated
reactive Pallida-reaction results comparatively often
in syphilitics as well as non-syphilitics. In treated
cases, the Pallida-reaction was reactive even when
other tests were not, and he stated that the problem
was not yet solved as to whether a single reactive
Pallida-reaction in treated syphilis could be a sign of
the beginning of CNS syphilis. Disiegarding the
weakly reactive results, the number of false reactions
was reduced to 0.55 %. The reliability of the Pallida-
reaction was lessened by the fact that in single cases
of untreated early syphilis, the Pallida-reaction might
be non-reactive while other tests were strongly reac-
tive. The author concluded that the PR could not be
recommended as a routine blood serological test.
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Lauber (1949) found the PR to be more specific than
the Wassermann and flocculation tests. The react-
ives were stronger and were obtained 8-10 days
earlier in primary syphilis. In secondary, tertiary,
and congenital syphilis, the results were practically
the same. B6nazet et al. (1954) indicated the super-
iority of a suspension of Reiter treponeme over
classic cardiolipin-lecithin antigens and recom-
mended employing the antigens in parallel. Moreno
de Vega (1954), using a suspension of Reiter trepo-
neme, as described by Gaehtgens, in a simple com-
plement-fixation test, demonstrated the presence of
a TCL antibody differing from the lipid and the TCS
antibodies. The complement-fixation test with
Reiter treponeme was a complementary test in the
sense of specificity because of analogies in antigens
existing between the Reiter treponeme and the T.
pallidum Schaudinn.

Moser (1955) stated that the PR of Gaehtgens
often seemed to be inferior to Wassermann tests
when cardiolipin-lecithin antigen was used. 1 he
figures of Gaehtgens, indicating the great superiority
of the PR, would only be upheld if the Wassermann
were conducted with human heart'extract. He con-
sidered the PR historically significant, but felt that
in the foreseeable future it might be replaced either
by the expensive TPI test or by the Treponema
pallidum immune adherence (TPIA) test. Ruge
(1956a, 1956b) indicated good agreement of the
Palligen test with TPI and a battery of serological
tests for syphilis, and showed a low percentage of
BFP reactions with the PR. Vaisman & Hamelin
(1958a, 1958b) found the Palligen antigen test less
specific than the TPI, although it was superior to
classical serological tests. It lacked sensitivity on
4.9% of sera and had a 2.7% BFP rate.

Gastinel, Hamelin & Vaisman (1955), Gastinel,
Vaisman & Hamelin (1956), and Hamelin & Vaisman
(1956a, 1956b) compared the value of original
Palligen antigen, Pallignost antigen, and a Reiter
treponemal suspension in 0.3 % phenol saline,
density of approximately 670 Vernes, prepared in the
laboratory of the Institut Alfred Fournier. The three
antigens gave identical results in a Kolmer-type
complement-fixation technique. The Reiter trepo-
nemal tests were less sensitive than TPI by 4.9%,
but were more sensitive than' the lipoidal antigen
tests. Reiter treponemal tests had superior specificity
to lipoidal tests, with a false reactive rate of 0.75%
as compared with 6.65% for lipoidal tests. The PR
test was very useful, but could not be substituted for
either the classic serological or the TPI tests.

Because of a scarcity of Palligen antigen, Puccinelli
(1946a, 1946b) developed a micro-test using 0.I ml
of antigen. No anti-complementary activity was
observed. Puccinelli (1951) later used Pallignost
antigen manufactured in Italy. Nunziata (1951),
comparing the complement-fixation test with
Pallignost and lipoidal antigens, found the former
more reactive in children with acquired syphilis and
the latter more reactive in children with congenital
syphilis. Olivetti (1953) treated dispensary patients
infected for from 6 months to 20 years with bismuth
and penicillin when the Reiter treponemal test only
was reactive. In 35 of these patients, the Reiter
treponemal test remained reactive alone in 28, and
in the others additional tests became reactive. Treated
patients with persistent reactive Reiter treponemal
tests were given thorough clinical and serological
re-examinations and were followed on a long-term
basis. Pautrizel, Szersnovicz & Gimenez (1953)
found the simultaneous use of both Pallignost and
cardiolipin-lecithin antigens in the Kolmer technique
gave discrepancies in a small number of cases. Those
were apparent only in serum weak in antibodies in
acquired and congenital syphilis. Mutermilch &
Delaville (1955), using Pallignost antigen, had a
specificity of 97.5 %. On one group of syphilitic sera,
the classical and Reiter treponemal tests had 100%
sensitivity, and in another group of syphilitic sera
with non-reactive classical and reactive TPI tests,
the Reiter treponeme agreed with the TPI in 84.7%
of the specimens. Two syphilitic patients with
non-reactive TPI tests gave reactive Reiter treponemal
tests. They believed the Pallignost test capable of
being substituted for the TPI; however, if it should
be non-reactive the TPI test should be used. Hardy,
Bornand & Durel (1955) stated that Pallignost
antigen in Kolmer-type complement-fixation with
rapid fixation for 1 hour at 37°C gave adequate
sensitivity and specificity. Compared with the
TPI test, the sensitivity was 95% and the specificity
92%. In several treated cases the treponemal antibody
was present longer than the reagin and it disappeared
sometimes before, sometimes following, the immo-
bilizing antibody.
Durel (1955) stated that Gaehtgens's work had not

been systematically researched in France, but
specialists had followed the publications of D'Ales-
sandro and Puccinelli in Italy. Using Pallignost
antigen, quantitative tests showed that the titre with
that antigen was not influenced by absorption of
reagin, showing that Pallignost reacted with a
different antibody. That antibody preceded the
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reagin or immobilizing antibodies in most cases.
Pallignost antigen had greater sensitivity than
cardiolipin-lecithin antigens in late symptomatic
syphilis, and the specificity was greater than with
classical antigens, but slightly less than the TPI
test. In treated cases the Reiter treponemal anti-
body persisted in some patients a shorter time,
and in some a longer time, than the immobilizing
antibody, and persisted much longer than the reagin.
Benazet et al. (1957) suggested that the reactions
with Pallignost antigen were less sensitive, but more
specific, than with lipoidal antigens. Clairbois &
Cantraine (1958) found Pallignost antigen to be more
sensitive than classical serology. Allinne & BNranger
(1959) tested 1200 patients with Pallignost antigen
and TPI tests and determined the sensitivity of the
Pallignost antigen test to be 83.5% and the specifi-
city to be 98.4%.

Szersnovicz & Isenhart (1960), using Treponina
and Pallignost antigens, noticed transient false-
reactive readings most frequently with Pallignost.
Pisu & Mastromatteo (1955) stated that their
experiences had shown that treponemal suspension
antigens were limited in specificity and sensitivity.
Costa & Casciano (1960b) treated four cases of
secondary syphilis with lysozyme and noted that the
serological tests (Wassermann with Treponina and
cardiolipin antigens, MKR II, and Kahn) reverted
from reactive to non-reactive. Vairo (1961) reported
his study of the influence of poliomyelitis vaccine
upon sero-reactions among 168 children between the
ages of 2 and 9 years. The complement-fixation test
with cardiolipin and Treponina antigens and the
Kahn test were used. One group of children received
three doses of polio vaccine; the second group
received three doses of quadruple vaccine (polio plus
DPT); and the third group received only DPT
vaccine. In all groups there was an increase in the
number of serological reactors, but more so in the
second group.

Wilkinson (1957) performed the RCFT (Reiter
complement-fixation test) with a suspension of Reiter
treponemes in 0.3% phenol saline, the results of this
test being in closer agreement with TPI tests than
with the serological tests for syphilis (STS). The
RCFT was more sensitive than the STS, especially
in late symptomatic and untreated early syphilis,
and less sensitive in congenital syphilis. He sug-
gested increasing the diagnostic value of serological
testing by inclusion of the RCFT in the battery of
tests. B6nazet et al. (1958) prepared a suspension of
Reiter treponemes in 0.3% phenol saline and found

it less sensitive than the TPI and more sensitive than
the Kolmer. It had good agreement with the TPI.

USE OF PALLIDA-REACTION:
CEREBROSPINAL FLUID (CSF) TESTS

Kolmer (1942a) reported that the results of the
Washington Serology Conference (1942) indicated
that the Reiter treponemal antigens gave no false
reactions with Kolmer and Eagle tests on cerebro-
spinal fluids of non-syphilitic individuals and had
good sensitivity. Remmers (1942) stated that the PR
was able to distinguish neurosyphilis from multiple
sclerosis in cerebrospinal fluid tests. Schwank (1947)
found the PR gave better results with cerebrospinal
fluids than with serum specimens. It gave 93% reac-
tions in cases of CNS syphilis, while other reactions,
including colloidal gold, fluctuated between 60% and
80% reactivity. No anti-complementary or false
reactions were noted. Puccinelli (1951) stated that
TCL antibody was always present in the cerebro-
spinal fluid of patients with CNS syphilis, while TCS
and L antibodies might often be absent. Meinicke
(1955), using the TPI, MKR II, citochol, PR tests,
and Wassermann test with cardiolipin and sitolipin
antigens, demonstrated the presence of lipoidal,
protein, and immobilizing antibodies in cerebro-
spinal fluid of syphilitic patients. He stated that
there was greater certainty in serodiagnosis with the
detection of the three antibodies.

Rizzi & Iori (1951) concluded that in cerebrospinal
fluid, the complement-fixation test with Pallignost
antigen was more sensitive than the old Wassermann
and was a considerable improvement over it. Borella
(1951) suggested the use of a mixture of Pallignost
and a lipoid antigen for the Wassermann test on
blood and cerebrospinal fluid. He stated that this
antigen was particularly suitable for detection of
scarce antibodies and for the differentiation of
clinical and immunological recovery from syphilis.

ALCOHOLIC SUSPENSIONS

Hoeltzer & Popoff (1928) and Hoeltzer (1933),
using cultured Reiter treponemes from Klopstock,
prepared a suspension of the treponemes in 96%
alcohol and saline.' Good results with the antigen
were reported, but 742 of the 5000 sera examined
gave discrepancies between tests using tissue extract
antigen and the treponemal antigen. Zebnitzkaja

IThe name Hoeltzer has also frequently been trans-
literated as Geltzer and Gelt'cer.
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(1955) studied nine strains of cultured treponemes,
eight strains isolated in Hoeltzer's laboratory and one
strain in Reiter's laboratory. Pallida antigen was
prepared by the method of Hoeltzer; after centri-
fugation, the sedimented treponemes were diluted
with a mixture of 2 parts physiological saline and
1 part 96% ethyl alcohol. The density of the sus-
pension was carried up to 4 x 109 of the bacterial
bodies by optic standardization. The pallida antigen
was more sensitive than the usual organ extracts

used in the Wassermann reaction. The immunogenic
properties of the strains investigated varied in a wide
range. Sazonova (1957) suggested that the Hoeltzer-
prepared alcoholic suspension ofcultured treponemes
held great interest as the antigen represented a
proteic treponemal fraction. There was 87.5%
agreement of tests performed with this antigen and
with tissue extract antigens. It was less sensitive in
latent and CNS syphilis and more sensitive in early
syphilis.

15. AGGLUTINATION TESTS WITH REITER TREPONEME

MISCELLANEOUS REACTIONS

Eagle (1937) stated that the cultured treponemes
were not specifically agglutinated by syphilitic sera.
Eagle & Hogan (1940) reported that normal rabbit
serum gave both agglutination and weak comple-
ment-fixation readings with Palligen antigen. Syphi-
litic sera agglutinated the Reiter treponeme and the
titre roughly paralleled the complement-fixation
activity; both titres were of the same order of
magnitude as those with ordinary Wassermann and
flocculation tests. The diagnostic utility of the tre-
ponemal agglutination test was unfortunately vi-
tiated by the fact that normal human serum regularly
contained small amounts of treponemal agglutinin.
Rabbits immunized with beef-heart lipid developed
treponemal agglutinins and complement-fixation
antibodies to the Reiter treponeme in high titres.
Beck (1939) found a specific antibody reacting with
T. pallidum present in human syphilitic sera. Its
existence and its absorption by homologous antigen
were demonstrated by agglutination tests, although
the difference in agglutination titres found in normal
and syphilitic sera was not significant enough for
practical serum diagnosis of syphilis. Agglutination
reactions did not give as clear-cut differentiation
between normal and syphilitic sera as the com-
plement-fixation test. Kolmer (1942c) found that
normal human and rabbit sera contained a natural
group agglutinin for cultivated T. pallidum.

ROEMER & SCHLIPKOTER TESTS FOR SPINAL FLUIDS

Roemer (1948, 1949) stated that, although it had
been known for a long time that specific agglutinins
existed in sera of syphilis patients, specific agglutinins
had been found in cerebrospinal fluid only recently.
He used the Palligen antigen of Gaehtgens to demon-

strate those antibodies, and stated that this was
a true antigen-antibody reaction which could be
read macroscopically after 2 hours. Eight hundred
and fifty spinal fluid specimens from widely differing
diseases were tested with pallida-agglutination,
Wassermann, and MKR II. With the exception
of a case of congenital syphilis in a 2-month-old
infant, all cases with reactive Wassermann had
reactive agglutination results, and the agglutination
test was also reactive in agreement with the MKR II,
where the Wassermann was non-reactive. In treated
cases, the MKR gave the greatest number of reactive
results. The pallida-agglutination and the Wasser-
mann became non-reactive in a shorter time. Because
of its simplicity and specificity, the pallida-agglutina-
tion test appeared suitable as a preliminary and an
accompanying test in spinal fluid diagnosis. Roemer
& Schlipkoter (1953) and Schlipkoter, Roemer &
Pothmann (1954) described the preparation of
antigen for the test by centrifuging Palligen antigen
to concentrate the treponemes and eliminate phenol.
The treponemes were resuspended in 1: 3 (v/v) phy-
siological saline with 0.5%o formol. Testing was
halted when the Saxony Serum Works stopped
making the Palligen antigen; cultures of Reiter,
Nichols, Noguchi, Kazan, and strains 69 and 26
were obtained from Eagle, and a Reiter strain was
obtained from the Behring Company, Marburg.
Although difficulty was encountered in culturing
the treponemes and in preparing a satisfactory
antigen, they finally succeeded in developing a
treponemal antigen that met the requirements, and
conducted spinal fluid testing in an overnight pro-
cedure on 3853 cerebrospinal fluid specimens. Of
five patients with non-reactive agglutination tests
and reactive Wassermann and MKR II, one had
multiple sclerosis, one suffered from cysticercus
infestation, two had brain damages from injuries, and


