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MORGAN and Vryonis 35 write that " heretofore there
has been no satisfactory method for the enumeration of
Treponema pallidum in fluid suspensions of syphilitic
tissue." They add that the object of their publication is
to remedy this deficiency. Their method, however,
applies only to those portions of serous fluids obtained
from syphilitic lesions in man and from emulsions of
testicular syphilomata in the rabbit which rise to the
surface after centrifugation. Thus, it is only a variation
of one described by us and our collaborators in a number
of publications 46 24 2, 26, 3, 4, 5, I to which we have
given the name of "homogeneous dark-field count."
Moreover, they fail to indicate that, in answer to criti-
cisms of Levaditi' and his followers,33, 30 we have fully
established the value of our technique.27
Our method has been conceived with the object of

investigating the truth of the hypothesis, upheld by
Levaditi, 31 34, 32, etc. that there exists an invisible form of
Treponema pallidum; it was to be used particularly in
the examination of organs which were either very small
or very poor in treponemata, such as superficial lymph
nodes or brain tissue of mice inoculated with syphilis.
The results obtained with this method were published in
a series of papers.44, 45, 47, 18, 19, 48, 23, 14, 21, 15, 6, 11, 12, 7, 8

* See also " Revue belge des Sciences medicales," 1938, 10, 447.
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OUANTITATIVE ESTIMATION OF INOCULA

Its direct use was to permit an approximate count of the
minimum number of treponemata in certain inocula,
tissues or organs. Needless to say, in these experiments
we were dealing only with free treponemata and not with
those which, according to Nyka,36, 37, 38, 39, 40 41 are intra-
cellular organisms. Obviously, the values recorded are
only relative, that is, proportional.
The modification of our method, as worked out by

Morgan and Vryonis, consists essentially in the repeated
centrifugation of the initial emulsion and the examination
of 509 separate microscopic fields of thin preparations*
instead of considerably larger liquid discs, the volume of
which is determined by a circular surface of a little over
28 sq. mm. multiplied by the height of the preparation.
It is to be kept in mind that with organs which are poor
in micro-organisms, it is necessary to go over 2 to 20
liquid discs, that is, about 2 to 20 times 6oo microscopic
fields.
At first we applied vaseline or some similar substance

to the edges of our preparations; we also used especially
devised counting chambers, such as that of Oelze.42 But
these precautions seemed to us unnecessary as soon as
we found that with more experience only half an hour
was necessary to study one entire disc t: in these con-
ditions neither evaporation nor the intrinsic motility of
the treponema alter the reliability of the results obtained
with. a well-made preparation. As stated in a previous
publication,27 with some experience it is possible to
obtain " results which show only small variations, whether
one deals with the minimum number of organisms in
different areas, central or marginal, of the same prepara-
tion or of different preparations, fresh or old, of the same
initial emulsion rich in spirochoetes; or with larger
quantities (made up of several preparations) drawn from
a primary emulsion poor in spirochoetes." This uni-
formity is what makes our method so evidently valuable.

Regarding the centrifugations advocated by Morgan
and Vryonis, we have previously indicated, 9, 10 that

* Under a lamellar surface of 3-24 sq. cm. we spread 4 cubic mm. of the
emulsion to be studied " so that it occupies the total space, free of any air bubble,"
between the slide and the cover slide. Morgan and Vryonis use the following
figures: a surface of 5-29 sq. cm. and a volume.of 2-75 cubic mm.

t Examination by means of the Morgan and Vryonis modification requires
one to two hours,35 no matter how experienced the observer or how favourable
the conditions.
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treponemata in physiological emulsion drop to the
bottom of the tube, Treponema pallidum of syphilitic
lesions in rabbit or man and Treponema pallidoides 25
falling at a third of the speed of the treponemata in
Noguchi and Aristowsky-Hoeltzer cultures. More recently,
following the method of Morgan and Vryonis, we have
twice in succession centrifuged fresh emulsions in physio-
logical saline of testicular syphilomata of rabbit and of
inguinal lymph nodes of hamsters with latent syphilis,
the first very rich and the second 14 only relatively rich
in treponemata. In both cases, after diluting to make
up the initial volume, we found that the solid part
contained at least as many treponemata as the liquid
part of the emulsion examined after this had been made
quite homogeneous.

It would be unnecessary to repeat here a number of
details which have been given in our previous publica-
tion.27 What has just been described shows clearly that
whereas our method makes possible the approximate
evaluation of the minimum number of free treponemata
in various inocula * as well as the organ from which
they come, the Morgan and Vryonis modification, for the
same evaluation, may be used only for suspensions of
organs which are large and rich in treponemes and not
for the organs themselves. We see no advantage in this
modification, and its practicability is doubtful.

There remains to be made a suggestion as to a possible
source of error in a publication by Saunders 43 which
reported the results of a study of cerebral tissue taken
from several individuals who had presumably died of
general paralysis.
As we have previously indicated,4, 5, 8 Forster and

Tomasczewsky,29 having inoculated in the rabbit the
material obtained from 53 living cases of Neisser-Pollack
puncture, did not obtain specific lesions, though the
material examined in dark field showed in 25 cases
numerous treponemata, and in io cases strongly motile
treponemata. Furthermore, one of us has shown that
a piece of cerebral tissue, obtained by trephining a
general paretic in vivo, and rich in motile treponemata
(as revealed in the dark field) did not produce clinical
signs of syphilis in the. rabbit and guinea-pig; nor was

* In order to follow our method, syphilitic emulsions must be adequately
diluted.
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QUANTITATIVE ESTIMATION OF INOCULA

evidence of latent infection obtained by means of transfer
of lymph modes.', 4, 5, 8
From this experiment and others 13 we believe that

these entirely negative results are explained by the
hypothesis that the treponema found in cases of general
paralysis is a form so well adjusted to the central nervous
system of man that it has lost its usual pathogenic
capacity.
The conclusions of Saunders, in so far as they relate

to duly recognised general paralysis, only confirm those
of Forster and Tomasczewsky and our own. Further-
more, since Saunders obtained his material three and a
half, twelve and eighteen hours post-mortem, it is
important to point out that alteration may have taken
place in the treponemata concomitantly with and subse-
quent to post-mortem changes. This possibility diminishes
the significance of the results he obtained by inoculation,
since the vitality and virulence of Treponema pallidum are
easily and rapidly influenced by its surroundings."7, 16, 18
20 28 22

, ,

CONCLUSIONS

(i) Our method of homogeneous dark-field count, the
object of which is the approximate evaluation of the
minimum number of free treponemata in certain inocula,
tissues, or organs, is not improved by the modification
advocated by Morgan and Vryonis; the method of these
writers is only a restrictive of ours.

(2) The results obtained by inoculations of cerebral
tissue obtained in vivo by Forster and Tomasczewsky
and by one of us are of more significance than those
obtained by Saunders in post-mortem conditions.

REFERENCES

(i) BESSEMANS, A.: Bull. Acad. Mid. Paris, I934, 112, 255.
(2) BESSEMANS, A.: Le Scalpel, I935, 81, 44i, and Giorn. Batteriol. e

Immunol., I935, 14, I309.
(3) BESSEMANS, A.: Urol. and Cutan. Rev., I935, 39, 534.
(4) BESSEMANS, A.: Arch. Dermato-Syphiligr. Clin. St. Louis (Paris),

I936, 8, i.
(5) BESSEMANS, A.: Bull. Soc. franc. Dermat. and Syph., I936, 43,

IO84.
(6) BESSEMANS, A.: Ibid., I936, 43, IIII.

225

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

B
r J V

ener D
is: first published as 10.1136/sti.15.3.222 on 1 July 1939. D

ow
nloaded from

 

http://sti.bmj.com/


BRITISH JOURNAL OF VENEREAL DISEASES

(7) BESSEMANS, A.: Amer. J. Syph. Gon. and Ven. Dis., I938,22,294.
(8) BESSEMANS, A.: Ibid., I938, 22, 30I.
(9) BESSEMANS, A., and DE GEEST, B. : C. R. Soc. Biol., I928,

99, 334.
(IO) BESSEMANS, A., and DE GEEST, B.: Ibid., I929, 100, I93.
(ii) BESSEMANS, A., and DE MOOR, A.; Dermatol. Zeitschr., I937,

759 57.
(I2) BESSEMANS, A., and DE MOOR, A.: Bull. Soc. franc. Dermat. et

Syphiligr., I937, 44, 483.
(I3) BESSEMANS, A., and DE POTTER, Fr.: C. R. Soc. Biol., 1930, 105,

2I2.
(I4) BESSEMANS, A., and DE WILDE, H.: Ibid., I935, 119, 326.
(I5) BESSEMANS, A., and DE WILDE, H.: Ibid., I936, 122, 440.
(i6) BESSEMANS, A., and THIRY, U.: Ibid., I933, 112, I252.
(I7) BESSEMANS, A., and THIRY, U.: Rev. belge Sciences medic., I933,

5, 208.
(i8) BESSEMANS, A., and VAN HAELST, J.: C. R. Soc. Biol., I933,

115, I96.
(i9) BESSEMANS, A., and VAN HAELST, J.: Ibid., I934, 115, I395.
(20) BESSEMANS, A., and VAN HAELST, J.: Ibid., I935, 119, ii62.
(2I) BESSEMANS, A., and VAN HAELST, J.: Ibid., I935, 120, 240.
(22) BESSEMANS, A., and VAN HAELST, J.: Ibid., I935, 120, 509.
(23) BESSEMANS, A., VAN HAELST, J., and DE WILDE, H.: Wissenshc.

Woche Frankfurt A.M., I934, 3, I94.
(24) BESSEMANS, A., VAN HAELST, J., and DE WILDE, H.: Bull. Assoc.

Dipl. Microb. Fac. Pharm. Nancy, I934, 9, 7.
(25) BESSEMANS, A., and DE WILDE, H.: C. R. Soc. Biol., I935, 118,

I232.
(26) BESSEMANS, A., VAN HAELST, J., and DE WILDE, H.: Amer. J.

Syph. and Neurol., I935, 19, i6i.
(27) BESSEMANS, A., VAN HAELST, J., DE WILDE, H., and JANSSENS,

P.: Ann. Inst. Pasteur, I936, 57, 5.
(28) BESSEMANS, A., VAN HAELST, J., and THIRY, U.: C. R. Soc. Biol.,

I935, 120, 505.
(29) FORSTER, E., and TOMASCZEWSKY, E.: Deutsche mediz.

Wochenschr., I9I4, 40, 695.
(30) LEVADITI, C.: Ann. Inst. Pasteur, I936, 57, 28.
(3I) LEVADITI, C., SCHOEN, R., and SANCHIS-BAYARRI, M. V.: Ibid.,

I928, 42, 475.
(32) LEVADITI, C., SCHOEN, R., VAISMAN, A., and CONSTANTINESCO,

N.: Bull. Acad. Mid. Paris, I933, 109, 8I3.
(33) LEVADITI, C., VAISMAN, A., SCHOEN, R., and MANIN, Y. Ann.

Inst. Pasteur, I936, 56, 25I.
(34) LEVADITI, C., VAISMAN, A., SCHOEN, R., and MEZGER, J. G.: Ibid.,

I933, 50, 222.
(35) MORGAN, H. J., and VRYONIs, G. P.: Amer. J. Syph. Gon. and

Ven. Dis., I938, 22, 462.
(36) NYKA, W.: C. R. Soc. Biol., I933, 114, 994.
(37) NYKA, W.: Ibid., I933, 114, I072.
(38) NYKA, W.: Ibid., I933, 114, II48.
(39) NYKA, W.: Ann. Inst. Pasteur, I934, 53, 243.
(40) NYKA, W.: C. R. Soc. Biol., I936, 121, 97.
(4I) NYKA, W.: Ann. Inst. Pasteur, I938, 60, 3I6.

226

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

B
r J V

ener D
is: first published as 10.1136/sti.15.3.222 on 1 July 1939. D

ow
nloaded from

 

http://sti.bmj.com/


QUANTITATIVE ESTIMATION OF INOCULA

(42) OELZE, F. W.: " Untersuchungsmethoden und Diagnose der
Erreger der Geslechtkrankheiten." J. F.
Lehmanns Verlag (Munchen), I92I.

(43) SAUNDERS, G. M.: Amer. J. Syph. Gon. and Ven. Dis., I938,
22, 503.

VAN HAELST, J.:
VAN HAELST, J.:
VAN HAELST, J.:
VAN HAELST, J.:
VAN HAELST, J.:

C. R. Soc. Biol., I933, 113, I535.
Ibid., I933, 114, I74.
Arch. int. Mid. expe'rimentale, I933, 8, 543.
Ann. Inst. Pasteur, I933, 51, 7I4.
Dermatol. Zeitschr., I934, 69, 2I2.

227

(44)
(45)
(46)
(47)
(48)

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

B
r J V

ener D
is: first published as 10.1136/sti.15.3.222 on 1 July 1939. D

ow
nloaded from

 

http://sti.bmj.com/

