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THE MICRO-ORGANISM OF GYFAlLIS.

On thc 23rd April 1805, appeared the memoir b 4
in which Schaudinn and Hoffmann announced that they
had discovered in syphilitic lesions,a micro-Organisn
which they then called the Spirochaeta pallida‘
but to which they subseguently gave the name of
_plronema pallldJm and finally of Ireponema pallidum.

Since Ychaudinn's discovery an astonish-
ingly large number-of articles and papers have-appear=
ed on the subject,which-bear eloquent testimony to
the great amount -of -interest which the history of-
this organism has elicited.

¢ propose in this thesis to give a
critical survey and digest of our present Knowledge
of the Ireponcma pallidum.

After a bricf historical review of the
whole subject,we propose to deal with the morphologi~
calhnd other characters of the Treponema,laying special
stress on the factors which have enabled us to con- .
sider this micro-Organism as being the true caegal
agent of syphilis.

As soon as the important purt played by
micro—-Organisms in the pathology and causation of
diseases had become an established fact,syphilis was
one of the many diseascs to which bacteriologists
inmediately directed their attention. Everything in
the study of the disease,its contagious nature,its
clinical and anatomo-pathological analogies to other
bacterial diseases,its general evolution,all tended
to prove that it was probably a gcrm disease. In
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(1). Spirochaeta being a Latin feminine,the adjective
is pallida,while it is pallidum in the case of Spiro-
nema and Ireponema,which are Greek neuters. Spiro-
chaeta pallida is tnc name by-which the organism is
usually known, but as Lev;—b1n¢ remarks, "Ireponema palli=
dum, being uchaudlpn latest nomenclature, should be usdd
instead. It is the term which we shall employ in this
thesis, in speaking of the organism of syphilis.




spite however,of the most rigid bagteriolOgical
technigue, all attempts at discovering the caesgal
organism failed. It is true that a large number of
organisms, cocci, bacilli, spirilla ampebae,protozoa,
trypanoscBata, in fact nearly every Known forn of | '
micro-organism were founﬁliﬁg“desagigcd,to which their
discoverers attributed the éauSation-of thedrsease.
But none of Lhese have ever withstood the test of fur-
ther and more thorough researches. MOst of the organ-
isms described,are now buried in Lhe limbo of a for-
gotlen past,from which we do not intend Lo resuscitate
them.We shall confine ourselves Lo mcntioning a few

of those which at the time excited a certain amount of

interest, and ma;ﬁﬁchieved some ephemerdal Sugcess in
being considerecd the specific germ of Eb&@@%ééase.

il The first mention made _of a syphilitic AL

ﬁﬁﬁf.:; microbe was that described by Donne in 1837,under the B enl
name of Vibrioc lineola. This organism was of the nature
of a spirechaete,and  was probably no other than the
vpirochaeta refringems; of which we shall speak later.
In 1884, Lustgarten described an organism,which for a
long time obtained a large measure of success. He had
found it on 16 different occasions,in chancres and
gunmata. In 1885, Babes confirmed these results,and
considered Lustgarten's bacillus as diagnostic of
syphilis. 1% was an acid-fast bacillus resembling Kocks
bacillus. I¥ is now believed that this organism was
probably the harmlessjgmegma bacillus.

During the last 12 years Von Neissen with
an uncommon tenacity ol purpose,has maintained Lhe
specificity of an organism which he discovered in 1896;
it belongs to the group of pseudo-diptheritic bacilli,
and is essentially polymorphous. By means of cultures
supplied by Neissen himsclf,Neisser in Java,failed to
inoculate the disease#wto monkeys.

Another diptheria-like bacillus was des-
cribed by Paulsen in 1902. Max Joseph and Piorkowsky
have also described a similar bacteriam They obtained
it in cultures by placing fresh human placenta,collect-
ed aseptically,in a mediento whick they added syphil-
itic sperm obtained during cle secondary period. B

In 1901 Lisle and Jullien obtained an organism from the
blood; which they -easily succeeded in cultivating on the
ordinary media,and which they considered as being

specific



specific,since 1T was agglutinated by the serum of
syphilitics.

The least objections that can be brought
forward against the specific nature of these organ-
1sms is the fact that they are not found in all syphil-
itic 1e51ons, they are moreover obtained by methods
which do not entirely exclude the possibility of secOnd-
ary infection.

These continual failures had naturally led
‘to a spirit of discouragement among bacteriologists;
experiments znd researches on the subject were for a
time almost abandoned; it was thought by some that if
there really existed a germ, it was probably ultra-
microscopic;While others Seemed to think that the
disease was.probably not of microbic origin,but due
to something in ohe nature of an emzhe. Conjectures and
theories toox the place of experimental observation.
After years of barren and fruitless research,sacterioloq
gy,on which such p& hopes had been based of solving
the problem of the pathology of a disease which had for
50 long baffled all the eiforts of science,had also to
acknowledge itself vanguished.

i One great factor which seriously hindered -

Ezﬁﬁﬁlfi experimental observatlon and research,was the fact that -, /.4 0.

porineals it had been found impossible to inoculate the disease e B
wio animals. Many attempts were made at various times to 2

inoculate syphilisbto amdsmeds birds, cold-blooded animals ﬁ:i:ﬂfE
rabbit, guinea=pig,mouse,dog, cat, goat, sheep, hare, cow,

pig,and the inferior monkeys,but none of these proved

successful.

Hunter in l789,and Ricord in 1833, had
already made attempts in. this'direction but failed.
we shall confine ourselves to giving a short descrip-
th@Of a few of the rare cases where a certain measure
of success seemed to have been achieved.

In 187&, Klebs announced that he had
succeeded in-inoculating syphilisto a monkey by in-
Jecting a fragment of a hard chancre beneath the
animal's skin. In spite of his great reputation,no
credence was attached to Kleb's statement,the general
opinion being that he had ‘merely succeeded in
inoculating tuberculosis.

Four years later,in 1662,Marti®&n and
Hamie presented to the Sociétd Medicale des Hokpitaux
of Parlg,a nonkey named:Fracastor,after the author of

the



the poem on syphilis,which they had successfully
inoculated with the disease,and -in which later they
described the presence of secondary lesions.

In 1861,Paul Hamsell made some experiments
on the rabbit,which he inoculated with products from
secondary syphilitic lesions. After a certain incuba-
tion period,the animal presented lesions which
histologically seemed of syphilitic nature.

Spexck in 1&883,after a large number of
failures among several species of monkeys,stated that
he had been gsuccessful in inoculating the diseasewto
a macacus.

Maurice Nicoll@ in 1833, after a large
number of unsuccessful attempts, succeeded in pro-
ducing in a macacus,syphilitic papules at the points of
inoculation, but without causing a general infection.
His brother,Charles Nicollg, in 1899,0btained similar
results among S macaques(M.sinecus),after incubation
periods varying from 15-19 days; in one case only @as
there any lymphatic enlargement. :

None of these experiments had however
destroyed the dogma of-the non—inoculability Ofdﬁdﬂﬂﬁig
syphilis %e=a=ge=ads, dournier in his well known treat-—
ise (Lraitement de la Syphilis,1899). wrote "“Syphilis
is a disease exclusively proper to the human species".
This indeed was almost the universal opinion held on
the subject when in July 1903, Metchnikoff and Roux
made their classical communication to the Academy of
Medicine in Paris,and definitely proved that-syphilis
could be transmitied to the anthropoid apes. We had
the occasion whilst working at the Pasteur Institute,
to eéﬁmine some of the inoculated apes,and can testify
as to the specific character of the sores. They sub-
sejuently showed that the disease could also be com-
municated, though in a less degree,to the inferior
catarrhini. Their results have since been amply con-
firmed by Neisser, Lagsar,and others,and have now passe&x
into the domain of established facts.

The lesions are,as one might expect,”™Ruch
more typical of the human disease in the case of the
anthropoid apes, than they are in the case of the

inferior



inferior catarrhini. The former are noi¢ only very
similar to man in their general structure and anatomy,
but there is also a very close blood relationship.their
blood serum i3 very similar if not identical to the
human blood serum,to such an extent,that of all sera ,
it is only the sera of the anthropoid apes,which do not
exercise any destructive influence on the human nd
cells. Their haem@lytic properties are absolutely
identical. Grunbaum (bLancet,January 18th,1902),found
that the serum of animals ingected with human blood,
gives a precipitate,not only with this blood, but also
with that of the anthropoid apes,the chimpanzee,
gorilla and ourang-outang. "It was impossible to dis-
tinguish this precipitate either by the quality or the
quantity with that obtained from human blood".

I have entered with some detail ,intp the
subgect of the experimental inoculation“ﬁ?r%he disease
pe—ap=mads because Metchnikoff and Roux's discovery
opened up a new era in the study of ‘syphilis. Fresh
impetus was given to the study of the disease,great
interest was naturally once more aroused in the search
for the causal agent,as a result of which,numerous
investigations were again made in this direction. o

In 1905, a paper was read in Berlin by Ly
Siegel, in which he stated that he had found in the Discoveny i1 Trefonom
blood and exudate of syphilitics,a minute ciliated Yo
protoza,Cytorrhyctes luis, which he considered to be Pa lludinon
the specific germ of the disease.This communication
created at the time a great deal of interest,especially
in German medical circles,where it was held by many
that the true microbe of syphilis had at last_been
found. The inoculation of syphilitic products™to
animals gave rise to a proliferation in their blood
and tissues of the cytorrhyctes luis. The inoculation
of the pulp of these infccted organs“to healthy animals
produced the same symptoms in the latter.

It is somewhat difficult to state the part
Played,if any,by this organism in syphilis. It may
posSsibly be some involution form in the life history of
Treponema pallidum.} The general opinion however, is

. that it bears no causal relation to the disease,as it ia
Stated that it has also been found outside of syphilis.

covery of _ The great interest in the discovery of this

25?“.@ﬁ¢mm,organlsm lies in the fact that it led to the discovery

of
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of the Treponema pallidum. It was in trying to verify
Siegel's results that Schaudinn was struck with the
large number of a small-spiral corkscrew shaped organ-
ism which he met with in all the syphilitic products
he examined. In his first memoir in connection with
Hoffman, he described two organigms,a larger easily
stained spirillum to which he gave the name of
Spirochaeta refringems,and a smaller feeblly stained
spirillum to which he gave the name Spirochaeta
pallida,and which Hoffman and himself thought might
possibly be the causal agent of syphilis.

Schaudinn%and Hoffman's observations have
since been confirmed by observers in all parts of the
world. During the last two years the links in the chain
of evidence have gradually been forged,and little doubt
is now left that science has at last succeeded in
laying her hands on the true specific germ of syphilis,
which had for so long eluded her grasp.

It is true that the organism has not as yet
fulfilled alli of Koch's essential conditions,the tripod
of ideal certaintjﬁs regards the specificity of any
organism.

158 It should be found in all undoubted
cases of the disease,either in the adult
form,or in some involution form.

2. It should be obtained in pure cultures

3. The inoculation of these pure cultures:

should determine in living beings a disease
similar to that from which the microbe is
obtained.
: To these we may add a fourth,viz.; That it
should not be found outside that particular disease.

It is casy to understand that these proofs
at times are of unegual value,and that we may under
certain conditions ascribe to an organism a pathogenic
relation to a disease,without it, absolutely f é—
filling all these requireméAtd] ? “W‘?ﬁ‘%ef‘%ﬂé{ Lt o
towards the realisation of thiS end that all bacterio-
logical enguiries should tend. We shall see that in the
case of syphilis,this desideratum has not yet been
attained.

Before procceding any further,we may pause
and enguire why the organism of syphilis was not dis~
covered long ago,why was so much time reguired to
arrive at what apparently seems such a simple solution?
vacteriological technique was sufficiently -advanced
to have enabled us to do so. The Treponema pallidum has
it is true little affinity for most stains. One of the

best
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best stains for demonstrating it,is Giemsa's stain;
it can however be egually stained and-demonstrated.
by such substances as fuchsine,methyl violet,
gentian, stains commonly employed in laboratories,
and which must have been used in the search for it.
It had indeed been seen by Bordet and Gengou in 1903
in a scraping from a chancrej- they had not however
attributed to it any etiological relation to the
discase,as they had never succeeded again in seeing
it.

Many a discovery is but the resurrection
of facts already known or something previously seen.
It however often reguires a fortuitous combination of
circumstances before a discovery can make any
headway. Schaudinn's discovery arrived at a time when
great interest had just been revived in the study of
syphilis,and there were many who were only too eager
to prove or disprove the specific nature of the
organism he described. When once success had been
attained, astonishment was expressed that it had been
so long in coming. "Rien n'est plus claire que ce
qu'om a trouvd' hier", says Biot, "et rien n'est plus
difficile 2 voir que ce gu'on Nouvera demain".

The organism described by Schaudinn is a ¥
very fine corkscrew~shaped spirillum,the thickness of  gg,.,1./054

which is never morc than %p,and sometimes cannot even
be measured. lts length varies betwecen 4 p and 14 p
according to the number of spirals present. The spirals
are very variable in number, the average being 8-12;

as many as 30 have however been counted (Betarelli.and
Volpino). These spirals are very fine,regular,sect
Closely together almost at an acute angle,and are
always present even though the organism be at rest

or dead. The extremities terminate in very fine
endings,so fine indeed that it is almost impossible

to state exactly where they end (Milian). It is =
motile,and moves by rotation on its longitudinal
axis,as well as by flexion of its body. Very fine
flagellae.one at each extremity have been described
\Hexheimer and Schaudinn). It is apparently a very
frail organism. "The syphilitic virus" says Metch-
nikoff, "remains virulent only for a few hours

outside the organism; drying destroys its virulence.
When kept al a low temperature it soon ceases to be

active



active. Heated to 48°C the virus no longer trans- _ i
its i1is. prok Ly agglotinats the LTeporrrtmtt, ford 11T pnpaitios Comifetrmtiirae

mﬁiﬁdﬁiEgi%iiif”g?%ggggguggbtil??qating the organ— 77

ism have hitherto failed. Levadite and lic Intosh

however state \Annales de 1'lnstitut Fasteur,Oct., Collunes

1907) that they have succecded-in cultivating-the

Treponema by means of the collodion sac method. Lhe

naterial which was obtained from the primar; tesion

of a rhesus monkey was enclosed in a collodion sac

and placed in the peritomal cavity of a macacus

cynomolgus. Subsejuent passages were effected by

succesaive transferences of the material into

collodion sacs,which were inserted into the peri-

. tomal cavity of rabbits. Up to the time of writing,

twelve passages had been effected,and fifty-nine sass
successfully inoculated during a period of 74 days.
In spite of the progressive dilution of the virulent
material,the latercultures were found to be richer in
treponemata than the earlier. Various other bacteria
were also found in the sacs,among which was the
st¢ptococcus pyogenes. When tested on monkeys and on
a chimpanzee, the parasites recovered from the sacs,
were found to have completely lost thei-r virulence,
but their morphological,staining, and biological
characters were very similar to those of the Treponema
The authors therefore conclude that they have succeed-
edthltivating a genuine thouzh non-virulent form
of the Treponema pallidum. '

- Levadite had previously succeeded in
cultivating some allied spirilla,viz., the Sp.

- gallinarum, spirillum of tick fever, and the-

Spirochaeta refringeas.
- Bertarelli also states that he has succeed-
ed in cultivating the Treponema in the rabbits eye
through five generations; inoculation of these
cultureswto the monkey produced syphils.

These results however rejuire confirma-—
tion before they can be finally accepted. :

The organism may be examined in the liv— [FT].
ing state by means of fresh preparations in saline’ : f
solution,and their movements watched. Hoffman and 1“““*”“:
Hale state that experienced observcers will find this Oues)nas
method the best and most useful. To differentiate e
such living spirochaetes however,is a matter of
extreme difficulty and according to Schaudinn

impossible

1 hiisgw i e ool b Joi S Loipe b fetoitite Des by

: . 3 3 a lad
&é c.wﬂ},iu& Cone (gmm,rc?ag)



Puposalinns .

q

impossible.

It is by means of smear preparations stain-
ed by Giemsa or sections impregnated with silver
nitrate,that the best results have hitherto been
obtained.

In making smear preparations,the following
precautions should be taken in order to obtain satis-—
factory results.

The sore,cutaneous lesion or mucous patch
from which the preparation is to be made,should be
thoroughly cleansed; this can easily be done by mean
of a piece of sterilized gauze or lint soaked in%&é@ﬁ
water. we should also bear in mind that in the chancreg
the syphilitic lesion is localised in the dermis,where
sections have shown that the Ireponema is most
abundant. Lhe nearer we get to the surface of the
epidermnis, the scarcer are the organisms; they are
not usually found beyond the stratum granulosum.(ﬁhrman)
Should the epidermis be injured ,the surfacefthe papule
or chancre becomes the seat o4 a secondary infection;
the consequent presence of ‘cellular detritus,of ’
lemcocytes, albuninfous precipitate§the large number of
organisms of suppuration,and lastly the presence of
large spirochéﬁes,which are not uncommon in ulcerative
lesions,all tend to render the search for the treponema
in these cases extremely difficult. Lo avoid this,we
should neglect the superficial layers of the lesion
and try to obtain our material from the deeper layers,
and in the case of the chancre especially from the ~
papillary layer of the dermis(hévy—Bing). We can usually
do this after a preliminary washing;by scraping the
lesion with a needle or fine knife or Ik . until
a sSerous exudate appears,care being taken not to
cause any blecding. In the case of the roseolawrash,

a small blister should be applied to a macule; the
Serous exudate as well as a scraping from the.denuded
surface should then be examined. It seems however that
it is with the greatgst difficulty that the treponema
can be demonstrated in this lesion. We have only once
succeeded in seeing it.

In the case of a crustaceous papule,the
Scab should first be rcmoved,and a scraping made from
the denuded surface. )

n all cases,the films shou.d be made as

thin
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thin as possiblc.

The stain first used by Schaudinn to demonstrate
the Treponema was Giemsa's original stain. It is )
essentially an agueous sSolution of azure,methylene blue,
and eosine. After fixation in absolute alcohol for
about %0 minutes,the preparation was placed in this
solution for 16-24 hours.

it was however soon found that egually good
results could be obtained with much more rapidity
by using a solution of @Giemsa in methyl alcohol instead
of water, This stain is-now found all prepared on the
Edineh e solutign ngg_%gﬁxis? ;g&;gzg_}J;gq: Sk Ao dae il
%-4 times its volume ot §15 1lled water, *he treponemata
are already stained after 15 minutes,byt the best time
is about an hour. The preparationd §f0 1d be placed
faced downwards in-the solution on account -of the large
amount of deposit which is formed; after removal i Vhey
should be thoroughly washed in water.

_ Hoffmann and hale recommend fixation by osmic
acid vapour instead of alcohol. Five cubic centimetres
of a 1% osmic acid solution is placed in a small watch
glass,and to this ten drops of glacial acetic acid is
added,and some clean cover-slips are then exposed to
the asmic acid vapour over the watch glass for 2
ninutes. The secretion to be examined is then applied ’
to the cover-slips on the exposed surface,a BEAID ) - o Lot of Harsion I
exposed to the osmic acid vapour for l—zgmlnufégtgefore 1 il
being stained. By this method thicker smears can be
ezamined and the spirals and extremities of the Lrep~
onema are shown with more detail.

It ‘was thought for a comparatively lonz time
that Giemsa's stain was the only stain for which the
treponema had any affinity. It has now been shown that
staisfactory results can be obtained with a large number
of other stains,e.g.,all the various derivatives of the
Romanowsky method,Marino,Leishman,Jenner,Laveran, ete.
various solutions of gentian violet,and carbol
fuchsine (hot), amd wern Welloylins thwe Phoctid) @)

Giemsa's method is the only one of which we have
had an; practical experience. By this method the
treponemata -are stained a light red,while the large
1f i Spirochaetes are stained blue.

LoLeped We shall now proceed to the study of sections.

The silver impregnation method is the only one by which

the

(1) Giemsasche Losung fur die Romanowsky Farbung,
Dr. Grubler ét Lie,Leipzig.
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the organism can be demonstrated in the tissues. Ihis
mncthod has greatly advanced our knowledge of the
distribution of the treponema,and its etiological rela-
tion to the disease. :

In smear preparations it is uncommon to see
more than oﬂér%reponemata under oung field of the
microscope,while we ma, often cxamine dozens of fields
without coming across a single specimen. On the other
hand, in silver preparation,it is by hundreds that they
are seen every field; at times so numerous are
they that it is impossible.to count them.

There are several silver methods in use,the
best known being that of Levaditi. It is bascd on the
same principle as Rahgon #&f Cajal's stain for nerve
fibrils. The following is a -short.description of the

nethod:~
Liatuie Fixation of fragments not more than 1mm
thick in-10% formol for 24 hours.
2. Wash and harden in alcohol at 96° for 24
. hours:
3. Wash in distilled water for a few minutes

- until the fragments have fallen to the botiom
of the recipient.

4, Impregnate with .silver nitrate (13~-3%)
at 88°-C for o~5 days.

5, .. wash in.distilled water and reduce with the
following~- :

Acid pyrogallic. . . . 2p-4%
Bormol, " oo & o lamnt s L IheTy
Distilled water ... ... 100 cc

6. Wash in distilled yater, in alcohal
xylol,paraffin, and theiﬁectionsfS J maximum .
thickness. ;

$he preparation may be counterstained by Giemsa,
_ but this is unnecessary.
Maneeiclian in connection with Levaditi has
modified the method by using pykidin,which allows the
Silver salts to penetrate more rapidly into Lhe tissues
and S0 reduces the time reguired for impregnation. It
appears that a larger number of treponemata can be-
! brought into view by this method.
The treponemata are stained black on a ycllow .
g . background. Mo it aivwed, th mclic f cll spposn bdos, wdid Ko trmilioe leares s
iﬁ;_q iﬁ;j = The specific character of these silver oA pooec
S Spirochaetes has however been denied by scveral ] Vis .
e authorities. vchulze (Berlin Klin. chﬁ. sept.'06) 2 VL”J? ,gszww
- i’ i . - ) - i&:i_iﬂfl'

states



states that until Levaditi introduced his silver
impregnation method,the find of the spirochaetes were
too small to Justify drawing conclusions. He considers
that the employment of strong alcohol without prelim-
inary dilution in the silver method,is liable to con-
tract the tissues and to tear the nerve fibres. The
staining follows irregularly. He carried out some
experiments with the cornea of a healthy rabbit,and
when he injected some street mud,which produced an
inflammatory reaction,he was able to find a large number
of silver spirals,which were extremely like treponemata.
He claimgs that the treponemata demonstrated in tissues
are not treponemata at all,but are only broken off

nerve fibres, fibres of conncctive tissue,etc., which
have been impregnated with silver.

Friedenthal in the same Journal employs the
same arguments. He claims that the so-called spirochaeted
seen in silver preparations are not neeessarily nerve,
elastic or other fibres; they can also simply metallic
deposits. Under all conditions,he states they are not
parasites. :

We have had the occasion to examine a good
many preparations stained by Levaditi's method,and find
it difficult to believe that such can possibply be the
case. Mc Lennan (8rit. Med. Journ., Nov., 23,1907, )
advances the following points as substantiatinz the
verity of silver spirochaeles.

1% The similarity of silver spirochaetes to
nerve fibrils,etc., is merely apparent. The
spirochaetes are found where no nerve fibrils
exist, for example, granulation tissue,Wharton's
Jelly,and above all in the blood.

2. LThe increased size of the silver spirochae-
tes compared with those stained, is due to the
fact that the silver spirochaetes are not
Stained with silver,but are chted with particles

of that metal,and further all other organisms
so treated are ee enlargced(Orth).

3. Nerve fibrils arejdistributed in the tissues
as are the silveér spirochaetes.
4. Acetic acid,soda and salt solutions have

no obliterative action upon silvered nerves or
elastic fibres,but they cause the immediate
disappearance of silver spirochaetes (Bab).

g‘



e Silver spirochaetes are not found in non-
syphilitic tissues.
‘6. Silver spirochaetes have been shown in sect-

jons of tissue from whichpreviously stainable
spirochaetes had been expressed.
iy Silver spirochaetes havc been affirmed to
be maceration products,yet syphilis gives rise
to 8clerosis—anything out maceration.
8. Successful inoculution experiments have been
made with spirochaete-infiltrated tissue,and
the resulting lesion has revealed the spirochae-
tes by the smear as well as by the silver method.
(Bertarelli, Benda, Thomasczewski, and many othecrs). .
D(égzgfﬁkf - The attempts to obtain thé&%e smears leads to /%
, ., the mechanical destruction of cells and nuclei,and in
Ltogrneid iy way all sorts of threads, granules,and other detritus
are found which may give rise to difficulty in searching
for the treponemata.

Filaments of fibrin,of mucsus,or chromatin,
or fibrils of connective tissue may in certain cases
simulate very closely the tndulating and fine characteris-—
tics of the treponema. We have occasionally found great
difficulty in distinguishiZng between them. The filaments
derived from @032 of these histological aéoris usually <=
end in a j extremity,or else terminate in the
nuclecus from which they have arisen; their extremities
are often sharply broken off,and do.not present the fine
ending of the treponema.

In sections,as previously stated,fibrin,elas«
tic and especially nerve fibrils wmy lead to crror.

Buschke and Fisher state that the most expert may some-
Limes be deeecived. L

The second causef of error sse due to the
presence of spirochaetes which bear a more or less close
resemblance to the Treponema pallidum. The most common
of these organisms is the Spirochacté& refringetns. This
18 a larger organism which takes the stuin much more
readily than the Treponema pallidum. The spirals are Lﬁ%ﬁi@“*"*
in number and more endulating,and its extremities are
usually blunt. 1t is usually stained blue by the
different stains derived from the homanowsky method,
while the treponema is usually of a rosy tint.

If the two are seen side by side there

can



[

¢an be no ‘difficulty in distinguishing them, but ab-
errant forms of either organism may render the diagnosis
doubtful.
The following organisms which occur in the
mouth are to be distinguished from the Treponema, .
the Spir.buccalis, Spir. dentium,and Spirillum Vincents.
They all take the €bain much more readily and are stain-
ed blue. Their extremities are blunt,and the spirals
are not so closely set being more gadulating. Sp.
dentium is much smaller(it is the smallest spirochaete
known),while the other two are much larger. i
Certain spirochaetes have been found in
ulcerated carcinomata which in some cases bear a very
close morphological analogy to the Ireponema,on account
of their tenuity and very; large number of sSpirals.
' Hoffmann states that an experienced obscrver can find
points of distinction especially in the arrangements
ofspirals. Neisscr,Baerman and Halberstadter, however
report cascs of malignant papilloma of the penis,and
Kriemtz a case of cancer of the stomach,in which
spirochaetes were found impossible to differentiate
from u.he ILreponema.

MORPHOLQGY OF PRINCIPAL SPIROCHAETES.
(after Schaudinn)

LER.2, Treponema pallidum.

S & 4. Spirochaete refringens.
5. Spirochaete from carcinomatous ulcer.
6. Spirochaete dentium.

R Spirochaeta plicatilis.



There is one other form of spirochaete to be
described,viz.,the Spirochaeta pertenuis seu pallidula
discovered by Castellani in the lesiomnsof yaws. Lhis
organism is identical the Treponema. Schaudinn, and
Castellani himself,state that they have been unable
to detect any differences. According however to
blanchard,Mesnil, and others,slight morphological
distinctions can be made out. Though morphologically
so similar,the two organisns must be biologically
different, as Castellani and Neisser have definitely
proved by inoculationito monkeys,that yaws and syphilis
are two different diseasecs.

The fact that spirochaeites have been found
outside of sy philis bearing the closest analogy to the
Preponema pallidum,has been one of tie arguments brought
forward against the specific nature of the organism. The
morphological similarity of two orgzanisms does not in
the least imply identical biological characters. The
study of the morphology of organisms has made great
progress in recent years and we now know the great
polymorphism there exists among many forms of life,
whose etiological specificity is as well established
as that of the tubercle baccilli or the vibrio of
cholera. On the other  hand one sees orzanisms as widely
different in their pathogenic action as that of tubercle
and leprosy,or the gonococcus of Neisser and the
diplococcus intracellularis meningitidis,present the
greatest morphological similarity.

For clinical purposes the demonstration of the

e organigsm-in smear preparations is easy of application,
though occasionally it entails considerable search.

The presence of the treponema may be considered
as diagnostic of syphilis. Its absence however has not
the same relative value,as it cannot always be
demonstrated even in well marked syphilitic lesions.
This does not mean that it is not always present,but
merely that our imperfect methods do not permit us to
bring it to light, ' <
- The Trcponema has been found in nearly every b el
A Known syphllltlc product. We can give in this thesis ‘__?‘T?*;%~
gpivelic imiput, a brief summary of the results that have been obtained
X in this dircction. e

SemLe

Primary period.



Frimary Feriod. It has been constantl; found
in genital as well as cxtra-genital sores. Certain
statistics show that it has been found by some observers
in 100% of cases examined. It has been found by gueyrat
and Levaditi in chancres of 45 days duration. It has
becen seen only on a few occasions in primary Syphilitic
lymphangitis(Fhiman),but it has been demonstrated
extremely frequently in primary enlarged syphilitic
glands.

Secondary period. In the secondary periods the
treponema has been found with almost egual freguency.
ltﬁpresence has been detected in all the various
manifestations of cutaneous syphilis,in the mﬁé%é%e of
the rosdla rash,the different papula®#, vesicular,
or pustular gyphllldes in condylomata,in mucoua patches
whether genital or extra=genital, as well™in the
ulcerative lesions of the tonsils.

Though capable of demonstration in the blood,
it does not seem that the micro=Organism of s, philis
finds there suitable conditions for its existence,and
the medimmprobaply serves more as a means of transport,
than as a habitat to the organism.

It has not been found in the gnleen or the
spinal fluid during this stage. It has however been
detected in the urine of' patients suffering from
secondary manifestationg. It has also been found in the
syphilitic lesions of the hair and nails.

fertiary Period. It is a well known fact that
the lesions of tertiary syphilis are but very slightly
conta_ious; indeed it was stated almost as a 'dogma at
one time that they were non-contagious. Neisser ,Einger

and others, have however obsgerve that”E?ﬂﬁi&éﬁ could be
auccessfully inoculated =e== With products tasxcn

from the periphemy of gummata. Gummata are only con-
tagious when the tertiary neoplasm is not in a state of
degencration or of suppuration. "We may state that all
ulcerated and sofu gunmata no longer contain any in-
oculable virus"(Neisser,Congress of Lisbon,1906).

What we know of the presence of the treponema in
these lesions,seems quite in accordance with facts
gleaned from clinical and pathological experience. It
has been extremely difficult,in spite of many attempts
to do so,to demonstrate the organism in the gumma. Schau-
dinn was however able to find 5~6 treponemata at the

peripheyy
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periphesiy of a gumma of the liver. Lince thep several
morc successful cascs have been recorded of its presence
in gummata and ulcerative tertiary lesions. Al} attempts
to discover it in parasyphilis(General paralysis and
tabes) have hitherto failed.

- Hereditary syphilis. It is principally in cases
of hereditary syphilis that success has been most marked
in the search for the treponmema. Lhe parasite has not
only been found with extreme fregquency,but in astonishing-
1y large numbers. It is in hereditary syphilis that the
treponema Seems to attain its greatest generalisation;
the whole organism becomes literally infected. There is
barely an organ in which it is not found in large numbers
in some cascs the whole microscopic preparation of the
orzan se:zms nothing but one mass of treponcmaly

It occurs in the blood, spleen,liver, pancreas,
thyroid, thymus, kidney, supra-renals,testicle,and even in
the bony skeleton and bone-marrow in cases of syphilitic
affections of the bones. - :

1t has equally been found in all the cutaneous
and other manifestatiocns of this type of the disease.

It has been detected in the placenta and
umbilical cord.as well as in the meconium of syphilitic
foetuses.

Experimental syphilis. Experimental inoculation
of monkeys has amply confirmed clinical observation as
regards the presence of;%reponema in syphilitic lesions.
Metchnikoff and Koux,as well as other observers have
succeeded in demonstrating its presence in the primary
sore,in the enlarged lymphatic glands,as well as in the
secondary cutaneous and mucous lesions of the anthropoid
apes. Thi# galong with its cowessst presence in such large
numbers in the organs of syphilitic foetuses;are perhaps
the strongest proofs that have met yet been brought

forward in support of the specific etiology of the ]
treponema. ' s
wJer The constant presence of the treponema in syphili—.ﬁhszbe

: i tic lesions would not of itself be conclusive of the e B
%ﬁgijffif diagnostic value of the organism. To be so,it is egually —4;*——‘"'_
necessary Lo prove that it is not found outside of “the =
disease. With this end in view a large number of experi=- ;

ments have been performed. We have already mentioned the

SpPirochaeta pertenuis as well as some obher Spirochaetes

found in cancerous lesions which a strong morpho-

logical resemblance to the treponema. The result of all

these



these experiments however with a few rare exceptions
which we shall mentiongp has been to establish the fact
that the treponema is not found in any normal or

pathological conditions.
Thesing in the staining solution itself,

Kiolmenoglo@ and Von Cube in balamitis, in scrofulous
abscess and in an ulcerated carcinoma,Scholtz in a non-
specific condyloma,and Heidingsfield and Markley in soft
chancres, described spirochaetes which they stated were
similar to the treponema pallidum.

It was shown that Thesing had used an eld
prepared solution of Giemsa containin_ dextrine,which
can serve as a medium of culture to a large number of
micro—-0rganisms, including spirochaetes. Besides, the
spirochaete he described was quite different from the
Treponema pallidum.

The organisms described by Klolmenoglon
and Von Cube were shown to Schaudinn who proved they were
quite distinct from the treponema. The same may be said
of that described by Heidingsfield and Marikley who
at first described as treponemata any organisms which
bore a similarity to that germ.

: In Schultz's case,the organism seemed to have
been almost morphologically 1dentlcal to the treponema,
but there was a doubt as to the specific nature of the
lesion.

In the healthy human subject,a large number
of experiments were carried out which all proved negative
These experiments included the skin,mouth,dental tartar,
the expectoration,vaginaﬁpteri,and preputial smegma.

The following cutaneous affections gave
‘negative results,acne,cczena,epilhrliona, carcinoma,ulcer,
sarcoma, folliculitis, herpes zona,scabies, impetigo,
8ycosis, lichen,psoriasis, lupus, seborrhoea, molluséun,
contagiosum, hyperidrosis, e¢ythema, non-specific pemphigus,
ulcers of the tongue,leg,etc.

Negative results were cqually obtained in
cases of stomatitis,aggina of Vincent,various kinds of
expectoration,ordinary pus,lewcoma,in the following geni-
tal affections,chancroid, venereal Warts,gonorrhoea,
balaggy-Posthitis, non=-Syphilitic erosions,or ulcerations of
the male or female generative organs,vaginitis and the
various vaginal discharges.

Finally a largze number of examinations were

carried



carried out post-mortem on normal organs and_variou;
pathological lesions such as broncho—pneumoplaxgarc1noma,
n@§lano-sSencona,septicaemia, tuberculosis caries,inflam—
mations of the knee,spleen,liver,etc.,which all proved

uniformly uns@ccessful. :
We may state that most of these experiments

- were made by various observers on different occasions,

b, Al
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giving a vast number of normal or pathological conditions
examined,all with negative resulis.

We may therefore conclude,that,up to the
present at least, the treponema pallidum has never been
definitely demonstrabed outside of syphilis. u 7T
, The impregnation method has enabled us to e A
study the distribution of the treponemata in the various —
syphilitic lesions. QAAR?%JHLJGL

In the syphilitic chancre,the hard base is A
due to a thickening of the dermis,in which there is a
dense infiltration of embryonic cells and hyperplasia
of connective tissue. In the centre of the lesion,
the infiltration is more diffuse and chiefly centred
round the blood vessels,and becomes denser the nearer
we get to the periphery.

The lesjon of the dermis is soon accompan—
ied by that of the ePidermis,which becomes thickened by
the presence and migration of cellular elements,the
proliferation of which penetrate between the papillae of
the dermis. At the free surface,the corneal and granular
layers gradually disappear giving rise to an erosion.

The distribution of the treponemata is
found to correspond very closely with the pathological
processes. At the periphery of the lesion they are found
chiefly around and in the walls of the blood vessels. In
the centre of the erosion,they are found deeply in the
connective tissues of the dermis,where the thickening
is most marked; they become less numerous as we approach
the surface,where they are entirely replaced by organisms
of secondary infection.

In the roseolarrash the organism is found
with difficulty; it is present .in the terminal cap-
illaries of the pappillae,which shows that the lesion
i3 probably due to congestion brought about by an
eémbolism of parasites,rather than toxic in character.

In the secondary lesions,the pathological
process and the distribution of the treponemata are very

Similar



-gimilar (o whot is found in the primary lesion. In the
papulcs they are however chiefly found in the epidermis
below the level of the stratum granulosum. Therc evident}
seens to bhe a migration of the parasites from the dermis
when they are brought by the blood to the epidermis,
unlike the chancre when migration takes place in the
opposite direction,that is from the deeper layers of the
epidermis,where proliferation first takes place,to the
dermis.

In all the lesions examined the treponemata are
usually found at the spot where the pathological process
is most marked and active. "There is no infiltration
of letco@ytes or hyperplasia of connective tissue due
to syphilis which has not a direct relation to the
presence of the treponema."\hevy—bing)-

The treponema has never ;et been found in the
nervous centres,though it has been discovered in the
blood vessels of the brain in cases of td%e tertiary
disease of that organ. -

- The organism evidently multiplies in the chancre
where, to judge from the number of division forms,it shows
a period of hyperactivity. It is in the deeper layers
of the epidermis that inoculation takes place,and in
which the parasite first begins to proliferate. From there
i{ passes to the dermis,and sections show that it spreads
from these both by the lymphaticsand blood,though chiefly
by the former. It then goes to the nearest lymphatic gland$
in which atypical forms have been seen,whicii are possibly
the results of the contest which probably takes place
between the leticoeytes and the organism,in which the
latter is finally viclorious. It again shows active mul-~
tiplication in the glands, from which it enters the zeneral
circulation and infects the whole system.

It is however a well known clinical fact
that syphilis has become generalised long before the sore
has appeared.

The exact period at which the generalisation
takes place is badly defined to man. Neisser has however
shown that the blood of two monkeys inoculated since 16
and 18 days respectively,was virulent for other monkeys.
Ih experiments of Metchnikoff and Roux tend to show that
the virus has probably already iniected the organism even
before that period.

On the other hand,the treponema has never

been
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been found in the blood, before the appearnce of the
secondary lesiong. During the first incubation period
before the appearance of the chancre,it is probably
multiplying at the point of inoculation. Why however do
the tissues take such a long time as three to four weens
to react to their influence? At what pschycological |
moment do the treponemata pgss from the dermis into the
general circulation ? After the appearance of the sore,
we have to await a further period of 40-45 days before
the treponemata manifest themselves in the blood and
citaneous system. we Know that a certain number of
treponemata pass directly from the dermis into the blood
olaan without going through the lymphatics. What
pecomes of these organisms? Do they go through some
process of involution in the -blood or in some organ of
the body before showing again signs of their activity?

All these are guestions,the replies to
which are still- in the realms of congecture,and to which v
we can zive no definite answer.

According to the rescarches of iiexheimer and
Opificius,the organism, Judging by the precsence of
forms of division,seems to show a greater activity during
the nizht than the day,which would accord with nightly
predominance of all pain of syphilitic origin, L~

Levy-Bing has made gome inieresting obser-— X117
vations on the influepce of mercurial treatment on the 9 _ “:é
treponemata. In a series of six cases which he examined ol
before,during and after treatment,he found that under the hﬂﬂﬂww%£K“@3£
1nfluence of mercury,the organlsms gradually decreased
in number until they finally disappeared,though the
lesions were not yet healed. Untreated cases after the
same lapse of time,still showed no diminution in the
number of treponemata present. Most other observations on
the subject, tend to show that mercury -has a distinct
influence on the treponema,causing its disappearance
from syphilitic lesions.

Whether the drug acts directly on the
treponemata,or whether it does so indirectly by increasing
the defensive powers of the tissues is still a guestion:
sub judice. ﬂhe disappearance of the orjanism under
treatmcnt with mercury may onlg be apparent' it may take
on some involution form which escapes our method of
investigation. We know full well that even after years
of apparently complete cure,the disease may again mani-
fest itself. In what form or in what part of the body

do
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do the orcanisms remain during that long period, and
what excites them to renewed activity,are still solutions
which lie in the womb of the fufure.

To the action of mercury on the treponena,
provided we admit its etiological relation,is allied
directly the guestion of the prophylaxis of syphilis by
means of mercurial ointments or lotions. Metchnikoff and
Roux after having prevented the onselt of syphilis
in the monkey in thirteen cascs out of thirteen, by
using a 33% calomel ointment on the points of inocula-
tion a few hours after that inoculation,successfully
performed the same operation on M.Maisonneuve a medical
student who had voluntarily offered himself for the
purpose. \t

The zood results obtained in the treatment
of sleeping sickness with atoxyl,and the analogies in
structure between the organism (Iypanosoma gamfiense)
of that disease,and that found in syphilis,led many
pathologists to try this drug in the treatment of
syphilis,in which it has apparentl; given excellent®
results. EXperiments on monkeys by Metchnikoff and
Salwmen appear to indicate that atoxyl administcred after
an exposure to infection is capable of aborting the
disease. M.Mctchnikoff thus describes the experiment
that shows this. "Seven monkeys (macacusy) Were inocu-
lated with the same syphilitic virus; during the
incubation period of syphilis two of these animals were
given by injection a certain dose of atoxyl. While the
chancre appeared in the five monaeys not subjected to the
arsenical treatment,the two monkeys treated did not
show any visible signs of syphilis. It is, then,possible.
by the use of arsenic to prevent the development of the
syphilis inoculated and to cause it to abort. Besides
its curative properties on established lesions of
syphilis, arsenic shows preventive properties”.

The study of infectious diseases had long X1V .
shown that spirochaetes were the causal agents of many Nalinat
diseases especially those of tropical countries. They had i
beer discovered in epidemics affecting fowls (Sp. gallin- —iﬁéE%L
artum) geese (Sp. anserina),cattle(Spirochaeta of tick
fever),and sheep; Obemneyer had since 1878 proved that
recurrent fever of -man was due to a spirochaete inocu-
lable@to monseys.

When

(1) The full details of these experiments with
subseguent criticisms will be found in the authorised
English translation by ourselves,of Dr.Maisonneuve's
thesis, Experimetal Prophylaxis of Syphilis,J.Wright & Co.
cristol,January 1308, - A i o
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When Schaudinn first discovered the
Treponema,he noticed thai it was a motile spiral,which
might be classified as belonging to the Genus wpirillun
or Spirochaeta. Spirilla possess cilia at their extrem—
ities,and though they move along Cheir axis,this is
rigid ond ShoWws N0  gyuermtriBets of flexion. On the
other hand,spirochaetes do not possess any cilia;
progression takes place around their axis from behind
forward ,and movements of flexion occur; they also
possess an undulating membrane. On further study
Schaudinn found that his organism possessed these latter
qualtities(though the possession of an undulating memb=-
rane seems doubtful),and he therefore called it,on account
of its very pale appearance,the Spirochaeta pallida.

Until 19C4 the genus Spirochaeta was con-
sidered as belonging to the bacteria. Schaudinn at that
time published some very intercsting observations he had
made while studying the evolution of the haemalozoa of
an owl Haemamoeba flcmannl He found that the fertilised
camet@ gave rise to one or more f.f,rpanosomes,whlch in
their turn by repeated longitudinal division gave rise
to very fine spirals,very similar to spirochaetes. He
therefore classified the genus Lpirocheeta as belonging
to the Protozoa. Schaudinn'’s observations however have
never been confirmed,and he himself in a subseguent
report throws sonme aoubt on the gnlrochaeta stage of
Haen. Liemanni.

S e
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DsVELoPNENT oF TRryranosSomé iwTo SPIROCHAETE ,(A'Frf.n SC!{AUOHY{V,)_

In connection with this it may be inter-
esting to note the curious fact that the disease called

Dhourine is due to a trypanosoma (Iryp.equiperdum).

This di%ease occurs among horses in Algeria and India,
aﬂﬁ forcd | and
ad M‘.a
i
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and may be described as syphilis of the horse. It has

vhe followingz close analogies to that disease. It is con-
veyed under natural conditions by coitgs only. After an
incubation period of 1l-20 days,oedematous swellings of
the genitalia appear. In 40-50 days this is folilowed

by the appearance of characteristic"plagues" on the

skin; the animals become anaemic,complete paraplegia

sets in,and death in two to, ten months. The trypanosomes
are most easily found in thﬁplaques“ but with difficulty
in the blood.

jt?/bd.;;mmm 1'7 ﬂ%nm-,u_,
S bazniiol (7 éLm .

subseguent researches by ochaudinn and
Hocheimeev  ghoued that the spirochaeta pallida
possessed two flagellae one at each extremity. AS the
organism could no longer be classified among the
spirochaetes or the spirilla,a new genus Lpironemna
Was crecated. 1t was however soon found that this term
had already been emplojed by Klebs in 1895 for a
flagellated orzanism. &cChaudinn therefore créatéd the
word Ireponema to replace it. The term Microspéronema
was shortly after proposed by Stiles and Ffender,
who were unaware of Schaudinn's note. The only correct
designation of the orgzanism discovered by Schaudinn
should therefore be Breﬁonemq pallidum,and not
Spirochaeta pallida as it is stilil usuallv called \LeVJ—
Bing).

The Treponema multiplies,or appears to
do s0,by longitudinal division; two or more' treponemala
may occasionally be seen attached to each othcr by one
of their extremities; Sometimes two or several may
appear partly fused,or merely interlaced,or lying very
closely parallel to each other.

This is the only method of reproduction
we Know of,but Krzaystalowiez and biedlecki have from

the



the study of some special forms,described a sexualiggam_
etous cycle in which the organism would at a certain 3
phase of its exisiLence,pass through the stage aof-a
trypanosoma. This however rejuires confirmation.

The whole subject of the classification
of the different forms of spirochaetes,is still in a
condition of chaos into which order is being gradually
instilled, as their morphologigal characters are being
agtudied and becoming belfter nnown.

Qpinion secms still fairly divided as to
whether the Ireponema should be classified among the

protozoa or bacteria.

Sambon classifies them among the blood-
inhabitin_ protozoa in the Spiroschaudinnidae. The
following is Sambon's classification of the Haemprotozoa,

Haemogregarinidae One Genus Haemogregarina.
Plasmodiunm.,
Plasmodidae Iwo genera Laverania.
Leucocytosoon.
Spiroschaudinniidae Three genera Spiroschaudinnia.
] Ireponena.
Haemoproteinae U, s
Onc :enus. aemoproteus.
Two sub (Babesia.

Haemoproteidae families|Lrypanosominae(heishmania.
Four genera Irypanosoma.
" Lrypanoplasma.

Ihe new generic name Spiroschaudinnia is
here proposcd for the blood spirochaetes,which differ
greatly,both morphologically and biologically, from the
free=living form Spirochaeta plicatilis,on which
Ehrenberg established the genus Spirochaeta.

The chief arguments in favour of the pro=
tozoal nature of the treponema are the following -
the evolution of trypanosomes into treponemata (this
81111 remains however very doubtful),longitudinal div-
ision, the presence 'of an undulating membrane (algo very
doubtful) great similarity of syphilis to dhourine,a
protozoal disease,and difficulty of cultivation.

_ i Metchnikoff on the other hand thinks that
1t should be classified among the bacteria. "The great

analo £Y
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analogy of the microbe to the spirillum of recurrept_
fover and the spirillosis of fowbs,leads one to think
that the first 15 as much ag the other two,a true
bacteriem The discovery of numcrous Qiliae in the
spirillum of foubs by borrel,and in bplrochagtﬁ
Obermeyeri by Zettnow also tends to prove this .

Lev.diti,who wes able to demonstrate a
terminal flagellwmin Sp. refringeuns,would classify all
the blood spirochaetes in onc Zgroup that of ciliated
spirochactes,which would include Sp.0Obermeyeri, bp. of
Tick fever,Pp.gallinarum, Sp. refrincets, and finally
Trcponcma pallidum. ; :
s The exact classification of Lreponema pale
lidum,remains as we sec,still unsettled.

XV
The large number of researches and é:::g PO
experiments which have been carried out on the Ireponecma
pallidum,enables us to formulate the following conclu- =9
310NnS.—
il The Treponema has been found in all the
various lesions of syphilis,in the acquired, .
hereditary,as well as the -experimental diseace
2 It hac never been demonstrated outside
of syphilis.
S Its localisation in syphilitic lesions
agrees perfectly with the various pathologicel
processes.
4. Mercurial treatment exercises a marked

action on the orgzanisn.

These facts enable us to state that as far
as the spccificity of an orgzanism which has never been
cultwfd in pure cultures and inoculated 6o an animal,
can be affirmed,we are in a position to declare the
Lreponema pallidum to be the causal azent of syphilis.

The microorganism of Schaudinn finds ite
self in the same position as the haematozoa of malaria,
tbe Spirochaete of Obermeyer,the trypanosomaz of slecping
Sickness,the bacillus of leprosy,organisms which have
not been cultuselddas yet in pure cultures and yet are
generally accepted as bein; the specific germs of those
diseaszes.

It
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1t had been so often announced that Lihe microbe

of syphilis had at last becn discovered, that a large
amount of scepcicism was but logical and neturalgwhen
Schaudinn first published his discovery of the Spirochaeta
pallida. )

"It is always extremely difficult to appreci-
ate at its:proper value the work of scientific men. We
cennot help at times being struck by the divergent results
obtained by different observers..lt may not be out of
place to examine closely the reasons which may in all
good faith occasionally lead the wisest into error, wmal
and cause to be put into doubt the deductions derived
from their discoveries. This liittle problem in scientific
pspgﬁcology is one of general interecst.

= Wcll may it be asked why have all these men,all
these searchers of the truth thought that their dis-
covery was the real one? 8y what optical intellectual
error did they imagine that they held evern a shred of
the truth? There are many who may wish to hear their
names at any pricc proncunced by the multitude,but ue
are dealing here with honest men,men of the highest
scientific probity,and moreover scientists -who know full
well what are the exigiencies of a scicntific discovery
and are. aware of the many pitfalls and illusions which
surround the search after truth.

. It is herc that human weakness reveals itself
as the fissurec through which error insinuates itself
into the minds of the wisest and strongest. Consciously
or uneonsciously,as long as human nature is what it is,
the first use that we make of cur love of truth is to
prove Lo ourselves that what we believe i3 true. Man
is egocentric. Physiology teaches us that he does not
know the reality of the external world,he only knows the
picture which he has formed of it; this picture is of’
his own meking his also is the Judgment which he
expresses on it. He is the resonator on which conver_ ecw
all external impressions. As the noisc of the ocean seems
entirely confined tu the solid rim which lics on its
border,8o0 is lifc with its multitudinous phenomena, its
flux and rcflux,condensed in the personality of each
individual. From this arises a necessary and inevitable
cgotism. AS a child is always beautiful to the eyes of
its mother,so is a discovery always beautiful to him
who makes it. He does not see its defects,or if he sees

them
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less faults than the discovery of
othcrs.

Hig discover; is therefore preferable,and he
fondly imasines that progress Las been realised; desire,
pride,the joy of having vanjuished some difficulty,
all these help to further the impression of intellectual
paternity. ;

Who amongst searchers ha: not known that ephe—-
meral triumph,that Joyful transport which increases the
feeling of one's own power and personality? Who has not’
felt that -internal pride which the external projection
of every discovery creates and causes the worker as he
sits at his table to see around him the smiling visions
of the dreamer,and hear the chorus of cager praises,the
nurnur of admiration and the mention of his name @n
the mouths of men.

It is to this all impulsive because sentimen—
tal pgchfcology that we owe a large number of those .,
public%;ions which vanisgh at the first brecath of lﬁ”‘)“""'{.'ﬁ
criticism,and of which nothing reamins but the astonish-—
ncnt that they could cven for a second have been
decmed worthy to attract Lhe attention!' ®

UCépticism and criticism are one might say,
escential parts of every scientific discovery without
which true progress would be impossible. For it is the
critical gpitit which secepticism engenders,which tends
to stimulate research and so helps to elucidate the truthg
it induces every worker in the field offscience,to try
and make the structuwe whiclh he may have laboriougly
erccted,as proof as possible against the shafts and arrows
of destructive criticism. This however when carried
too far,may hinder progress,and such we believeto be
the case as regans the discovery of the late-lamented
Schaudinn which marks a most important and useful
landmark in the study of syphilis.

) ﬁa,y‘,j" (’W 2 é"w Md— A /‘gfﬁ‘ﬂ%‘. Hec, /‘?‘_ﬂé,
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ADDENDUM.

In smear preparations the demonstration
of the Treponema usually entails congsiderable
search,which greatly reduces its valuse for practical
clinical purposes. '

We have therefore tried to devise some
method of staining by means of which the Ireponema
could be more easily demonstrated.

In conjunction with Staff Surgeon Kilroy,
we have applied the Levaditi method which answers
so well for sections to smear preparations.

veveral smear preparations were placed
in a 3% Silver Nitrate solution and kept for 4 days
at a temperature varying from 100 to 10€° C in a corner
of the engine-room on board H.M.5. "HOGUE"™:

The preparations were then washed and
reduced for 16 hours in a 4% Pyrogallic Acid solution.

It scemed to us that the treponema could
be more easily brought into view by this method than
by the stains derived from the ROmanowsk{ method.

After further experlmeﬁfs equallj good
results could be obtained by using a 1lO0p bllver Nitrate
solution for one hour at a temperature of 100 and then
reducing for 10 minutes in a 5% Pjroralllc A01d
solution.

In one of the preparatlons as many as six
treponemata could be seen under one field of the micro-
Scope, a condition rarely observed in smears obtained
by the methods at present in use. y

We are continuing our experiments to see
whether good results cannot be obtained by using the
solution of Silver Nitrate at the ordinary room to&p—
erature and by varying the strength of the ﬂ4ﬁ7h+s
employed.

' In these praparations the treponemata
are stained a dark brown,the conne-ctive tissue cells

are-



are stained yellow while the different histological debris
are deeply coated with metallic silver
We claim that by this method the Ircpons
ma is more easily found,and that the extremities T
and spirals are more distinctly and cléarly defined.
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