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PREPARATION AND COMPARATIVE STUDY WITH HUMAN LEPROMINS'

Mexy Bercern, M.D.

Rosario, Argentina

In previous articles (%) I reported the multiplication of Mycobac-
terviwm leprae inoculated into'rats fed a prooxidant diet. In animals of
the last of three serial inoculations there were demonstrated great
quantities of acid-fast bacilli. These germs, when seeded on Loewen-
stein-Jensen medinm and incubated at different temperatures, gave no
growths. For this reason it was concluded that they were the Hansen
bacillus, the one which had been originally inoculated. It was stated at
that time that when the number of inoculated animals and the abun-
dance of bacilli in them would permit, a lepromin would be prepared
from the testicles to be tested in man, this being another procedure
which might afford evidence that the Hansen bacillus had been caused
to multiply in other than the human body.

To this end the experiment here desceribed was carried out, to
study the behavior in the lepromin reaction of the bacillus found in
the third passage from the human leproma in rats fed with the prooxi-
dant diet. It was also the purpose to see if it might be possible to pre-
pare an animal lepromin for routine immunological studies.

MATERIAL AND METHODS

The animal used was rat No. 110, from the group which had been given the second
serial transfer (reinoculation), as shown in Fig. 1. This animal was sacrificed nine
months after it has been inoeulated intratesticularly with 0.1 ec. of a bacillus suspension
trom a first-transter rat.

The rat weighed 325 grams. At autopsy vellowish points were seen on the surface
of the liver. The spleen was large and dark. The testes were atrophie, and on section
there exunded an albuminous fluid which coagulated spontancously. The paravertebral
glands were enlarged and of yellowish color. The fat showed nothing speeial.

' Translation, with certain additions, of an article from Semana Medica, 113 (1958)
1119-1124,
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In ihe bacteriologic examination of the inoenlated testiele, the right one, an impres-
sion smear showed great numbers of homogencous acid-fast bacilli, predominantly short
and thin, similar to those seen in previous inoculations which 1 ealled “voung™ baeilli.
There were also seen a great number of bacillus “nests”: enormouns aceumulations of
baecilli with the characteristics deseribed. There were practically no granulated baeilli,
or separate acid-fast granules,

With that testicle an integral lepromin was prepared in the following manner. The
testicle was decapsulated, disearding the albuginea. The parenchyma was triturated in
a mortar with the addition of 0.4 per cent phenol-saline, then heated in a water bath
for one-half’ hour, the volume of liquid lost hy evaporation being veplaced. Then,
because of the coagulation of the proteins by heat, the material was again triturated
until there was obtained a fine suspension which did not need filtering, This was placed
in a bottle with a perforatable rubber stopper and heated tor one-halt hour. The final
volume was abont 2 ee,
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FiG. 1. Selieme showing the series of inoculations in the experiments previously reported.
Rat No. 110, the source of the lepromin tested, was from the sceond-reinoculation
group, sacrificed after nine months,

For the comparative study two lepromins prepared from human lepromas were
used. One was an “integral” lepromin made by the classical HayaShi-Mitsnda method,
in the usual 1:20 proportion. The other was a “bacillary” antigen of the Dharmendra
type, the baecilli extracted from the tissue with chloroform and the suspension made
1:2000 by weight,

The three lepromins were injected intradermally in the region hetween the seapula
and the vertebral column, in such a way as to produee adequately-separated wheals
each approximately 1 em. in diameter. Nine individuals, all adults, were tested: 2 had
lepromatous and 3 had tuberculoid leprosy, and 4 were nonleprous controls with other
skin diseases. The number of persons tested was limited beeause of the small amount
of the rat-testis lepromin available,

RESULTS

The results of the tests are given in Table 1, and are illustrated by
the selected photographs and photomicrographs in the plates. For
obvious reasons not all of the pictures that were made can be repro-
duced, only examples of the various findings.

CLINICAL FINDINGS

Early reaction.—As regards the early or 48-hour reaction of Fer-
nandez, the lepromatous patients gave negative results with all three
lepromins. On the other hand, speaking generally, the tuberculoid
cases and the nonleprous controls reacted similarly to the three lepro-
mins. The discordance noted in the table, for the most part only with
respect to the intensity of the reaction, may have been due partly to the
heterologous nature of the experimental lepromin, which contained rat
proteins, or to different concentrations of bacilli, or to other factors.
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Tasre 1.—Results of carly and late veactions in 3 tuberculoid and 2 le promatous leprosy
patients and 4 nonleprons control patients, with the experimental
rat-tisswe lepromin and integral ( Hoyashi-Mitsuda ) and bacillary
{ Dharmendra) human antigens.

. Early reaction” Late reaction”
Clasis Sex ) ) { Fernandez) ( Mitsuda)
RS and Dingnosis
'\"' noe |
x R.1. 1.1 1.1, R.L. LL | Bl

1 M, 31 Tuberculoid . 1+ | 24 1+ 3+ | 3+ | 3+
2 M, Tuberenloid 1. - 1-+ 14 1+ 1+ 14
3 M, 24 | Tuberculoid 1. 2+ | 24 | 34 3+ | 8% | 34
4 M, 33 Lepromatous 1. - -— - - e
5 M, 28 Lepromatous I — — — — — —
i M, 45 Prarigo 24 24 24 2+ 24+ | 2+
7 M, 21 Prurigo = = 1+ g I 14
S M, 26 Serofuloderma 1+ 2+ + 2 24 | 24
] M, 32 Epithelioma + 1+ + 24 2+ 24
" R.L. = rat leprosy lepromin; I.L. = integral ( Hayashi-Mitsuda) lepromin; B.L. = haeil-

lary ( Dharmendra) antigen,

Late reaction—As regards the late or 21-day reaction of Mitsuda,
the results were extraordinarily uniform, and highly significant. In
the lepromatous cases the results were completely negative, and it was
very difficult even to locate the sites of the injections. The tuberculoid
and the nonleprous patients all reacted positively, in degrees of inten-
sity varying between 1+ and 3+. In each case the reactions to all of
the antigens were of similar intensity.

The early reactions in two of the tuberculoid cases, Nos. 2 and 4, are
shown in Figs. 2 and 5. Although in Case 1 these reactions were some-
what weaker than those in Case 2, the late reactions, shown in Fig. 3,
were all strong, and equally so. Fig. 5 shows the weak late reactions,
all 1+, in Case 2. The moderately strong early reactions of one of the
prurigo cases (Case ) are to be seen in Fig. 7, while the weak late
reactions of the other prurigo case (Case 7, early reactions negative)
are shown in Fig. 9. The 21-day appearances of the two lepromatous
cases (Nos. 4 and 5), negative throughout, are shown in Figs. 10 and 11,

HISTOPATHOLOGY

The reaction lesions, or sites of injection, of several cases were
removed 21 days after the injections for histopathologic examination.
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The specimens. were fixed in 10 per cent formalin and embedded in
paraffin; sections were stained with hematoxylin and eosin.

In C'ase 1, one of the 3+ tuberculoid cases, the reactions to all three
antigens were so severe that thev produced central necrosis, with
perforation of the surface in one instance (the reaction to the integral
lepromin). These centers are represented in the sections (figs. 12 and
13) by cavities around which are zones composed of epithelioid and
Ivmphoceyte cells; with some giant cells (FFig. 13).

The nodules of Cases 6 and 8, both 2+ reactors, one a case of pru-
rigo and the other of serofuloderma, all presented the typieal structure
of the Mitsuda reaction with no essential differences dependent upon
the type of antigen. They all show intense infiltration of the corium,
especially of the medial and deeper levels, usually but not always ol
follicular arrangement, with a preferential perivascular location. The
infiltrate, composed of epithelioid cells, lvinphoevtes and some giant
cells, tends to assume a typically tuberculoid structure (Figs. 15-19).

The sites of injection in Case 5, a reaction-negative lepromatous
case of L. grade, had the appearance of normal skin. Sections show an
absence of epithelioid eells or nodule formation: they show only a lepro-
matous infiltration of the corimm with many bacilli.

CONCLUSIONS

From the foregoing results it is believed that three conclusions of
importance can be drawn:

(1) The inability of the lepromatous patients to react against the
rat-testis lepromin is evidence that the bacilli composing it are Hansen

DESCRIPTION OF PLATES

All of the photographs of this plate were taken vertieally, but for reproduction they have
been turned horizontally, to read from left to right: integral ( Hayvashi-Mitsuda) lepromin,
rat-testis lepromin, and bacillary (Dharmendra) antigen,

Fig. 1. Early reaction, Case 1, tuberculoid leprosy. Readings, left to right: 14, 2+, 14,
Noteworthy is the relatively marked prominence, here and to some extent in the other cases
pictured, of the 48-hour reaction to the rat-testis lepromin,

Fia. 2. Late reaction, Case 1. Readings: all 34,

Fi6. 3. Early reaction, Case 3, tubercudeid leprosy. Readings, 24, 2+ and 3+.

Fi. 4. Late reaction, Case 2, tuberculoid leprosy. Illustrating the results in a weakly-
positive ease, readings all 14, The reaction to the rat-testis lepromin is no weaker (and it
is somewhat more visible in the photograph) than those to the control antigens,

Fi6. 5. Early reaction, Case 6, prurigo. Readings: all 24, (The late reactions of this
case were also all graded as 24.)

Fia. 6. Late reaction, Case 7, prurigo. Unlike the late readings in the other prurigo ecase
(above), these were all only 14,

Fi6. 7. Early reactions, Case 8, serofuloderma. Readings 1+, 24, +. The relatively
strong early reaction to the rat-testis lepromin in this patient with tuberculosis of the skin
is noteworthy (but compare Fig, 8),

Fia. 8. Late reaction, Case 8. Readings: all 24, The relatively strong early reaction
to rat-testis lepromin (Fig. 7) was not followed by an especially strong late reaction.

Figs. 9 axp 10, Late reactions in lepromatous leprosy, Cases 4 and 5. All readings
negative, as were the early reactions,
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bacilli, since only the lepromatous ones failed to react to this myeobae-
terium, whereas such cases react to suspensions of other acid-fast
bacilli (e.g., the Stefansky bacillus, or M. phlei), with nodular reaction
lesions of tuberculoid structure. In other words, the inability of the
lepromatous cases to react is specific for the Hansen bacillus, and is
not observed with any other acid-fast bacillus. This faet is used as
maximal proof, so far, of the biological specificity of the Hansen bacil-
lus in cultures and inoculation of acid-fast germs which are presumed
to be Mycobacterium leprae.
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2. The parallelism in the late, or Mitsuda, reactions to the three
antigens emploved in this experiment indicates, among other things,
the great quantity of bacilli present in the rat-testis lepromin, which
was capable of eliciting nodular reactions similar in intensity to those
provoked by the control antigens used, which were rich in bacilli.
Also this parallelism may be regarded as an indication that the three
antigens contained the same germ, that is, the Hansen bacillus,

3. Thus, by the findings of the present report and the three previous
ones cited, | believe that I have demonstrated that the Hansen bacillus
is capable of growing and multiplving actively in a living organism
other than the human one, when the experimental animal is properly
prepared by, for example, a prooxidant diet. 1 wish also to point out
that this is the first time that an integral (Hayashi-Mitsuda type)
lepromin with Hansen baeilli from an animal source has been prepared.

It should be horne in mind that the multiplication of the Hansen
bacillus in an animal organism, apart from its being an extrahuman
source of these bacilli, may be a point of departure of studies of
pathogenesis, chemotherapy and immunology of unquestionable value.

SUMMARY
There is deseribed the preparation of a lepromin containing Han-
sen bacilli obtained by serial intratesticular inoculations of rats fed a
prooxidant diet. The bhehavior of this lepromin has bheen found, on

DESCRIPTION OF PLATES

(The magnifieations stated are as given by the author. There has been a reduetion of
about 31 per eent in reproduction.)

Fig. 11. Section of the reaction lesion to the integral lepromin in Case 1, a tuberculoid
ease with 34 reactions, producing loeal abseesses which in this instanee perforated (Cf Fig.
1). The eavity 1s lined with a neerobiotie zone, with distinet infiltration of epithelioid cells.
Beneath it was a nodular strueture. 60X,

Fig. 12, The reaction to the rat-testis lepromin in Case 1, a small, nonperforating deep
abscess.  Around the cavity there is a histolencoeytic reaction, and farther away, in the
several levels of the corium, a follicular infiltration composed of epithelioid and giant cells
and a lymphoeytic halo. 50X, (The lesion produced by the bacillary antigen was very similar.)

Fig. 13, A high-power field of the rat-testis reaction lesion (Fig. 12), composed of
epithelioid eells with a tendeney to transform to giant eells, with lvmphoeytic infiltration.
J00X.

Fia. 14. Reaction to the integral lepromin in Case 6, a 24 reactor with prurigo. Nodu-
lar structure with central necrobiosis, epithelioid eolls, and distinet Ivmphoeytie infiltration.
GOX.

Fig, 15, Lepromin nodule in Case 6 produced by the rat-testis lepromin. Nodular struce-
ture with giant cells and distinet Iymploeytic halo, 50X, (The section of the bacillary antigen
lesion showed an infiltration of similar composition, but less distinetly loealized and nodular.)

FiG. 16. The rat-testis lepromin lesion in higher magnifieation. Epithelioid structure
with lymphoeytic infiltration. 150X,

FiG. 17. Rat-testis lepromin nodule in Case 8, a 24 reactor with serofuloderma. In the
medial and deep levels of the corium there is a follicular infiltration of epithelioid cells
with @ lvmphoeytic halo. In one of the follicular elements there is central necrosis, 50X, (The
lesion produced in this case by the integral lepromin was very similar to that in Fig. 14, The
one caused by the bacillary antigen was less localized.)

Fig. 18. A high-magnification field in a large epithelioid area of Fig. 17, rat-lepromin
lesion. Around a ginnt cell are epithelioid and, peripherally, Iymphoid cells forming a follicular
structure. 400X,



27.1 Bevgel, Lutmal Leproman from Infeeted Rats (i}




G6 International Jowrnal of Leprosy 1959

testing nonreactive lepromatous cases and reactive tuberculoid cases
and patients with other skin diseases, to be similar to that of integral
(Hayashi-Mitsuda) lepromin and a Dharmendra type antigen. This
ig held to be further proof that the bacilli found in previously-reported
rat lesions are Hansen bacilli.

RESUMEN

Deseribese la preparacion de una lepromina que contiene baeilos de Hansen obteni-
dos por la inoculacion intratesticular seriada de ratas a las que se habia suministrado
una alimentacion prooxidante. Al comprobar ecasos lepromatosos irreactivos y casos
tuberenloideos reaetivos y enfermos con otras dermatosis, se ha observado que ¢l com-
portamiento de esta lepromina es semejante al de la lepromina integra (Hayashi-
Mitsuda) y de un antigeno de tipo Dharmendra. Se considera esto como nueva prueha
de que los bacilos descubiertos en lesiones previamente deseritas en ratas son bacilos de
Hansen.
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tude is extended to him.
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ADDENDUM
Preparation of rat-testis lepromin

To prepare the rat-testis emploved in the study here reported it is
advisable to proceed in the following manner.

Inoculate 0.1 ce. of a fresh suspension of Hansen's bacilli from a
human leproma into each testicle of three or four rats previously fed
from the 21st to the 40th day of life on a prooxidant diet, and maintain
them on the same diet afterward. Saerifice them 8 to 10 months after
inoculation, triturate the testicles in saline, and inoculate 0.1 ce. of
this suspension into each testicle of a group of 20 to 30 rats, under
the same conditions as the previous ones, fed on the same type of diet.
Then, at the end of another 8 to 10 months, these animals are also
sacrificed. Their testicles are decapsulated and an integral lepromin
is prepared from the parenchyma, as if they were lepromas. The pas-
sage from rat to rat, as indicated, inereases the final richness in bacilli
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The extraordinarily slow growth of the Hansen bacillug under the
condition described has as yet made the preparation of animal lepromin
by this procedure costly and impracticable. However, it is of indispn-
table scientifiec and academie value.

The prooxidant diet used in this study has the following composition

(1): ’

Cadein v e s vy e 2@ fyevise s vevain 23.8 gm.
Brewer's yeast, dey powder ...l 8.9 gm.
Mineral salt mixture .......... ..., 3.0 gm.
Stavch (olmidin) ovvisiossmeavsadvame @ 48.9 gm.
EinSeed 011 .. wvmwsnmmimmmme et sikemioede s 15.5 gm.

The mineral-salt mixture is that of Hubbel and associates:* CaCOs.,
543; MgCOs, 25; MgSO,, 16; NaCl, 69; KCl, 112; KH.PO,, 212;
FePO,, 4 H.O, 20.5; KI, 0.08; MnSO,, 0.35; Nal, 1.0; AI* (SO)s,
K.S0,, 0.7; CuSO0,, 0.90. The linseed oil, minimal iodine index 170,
is added daily to the dry mixture, in order to facilitate its auto-
oxidation.

* Huseen, R, B, MexpeL, L. B, and WagEymax, A. J. New salt mixture for use in experi-
mental diets, J, Nutrition 14 (1937) 273-285.



