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(‘ertain features of the immunology of leprosy can be studied in ani-
mals without waiting for the solution of the frustrating problems of ex-
perimental transmission. By improving the technique of eliciting the
Fernandez and Mitsuda reactions and learning how to interpret these
skin responses, it may be possible to develop a potent tool for epidemio-
logie and eclinical investigation. Animal experimentation has already
produced valuable information in the following three general areas of
knowledge.

1. Transmission experiments.—The inability to transmit human lep-
rosy to animals, in itself, tells us much about Mycobacterium leprae and
the disease it causes. The high degree of host specificity is indicative
of a fastidious organism. The need for standardized doses of inoculum
and acceurate estimates of growth have led to techniques for counting
bacilli.

2. The meaning of cutancous reactions to leprosy bacilli—In turn-
ing to research dealing with skin sensitivity, it is necessary to draw on
pertinent information acquired by our colleagues who have heen wise
enough to tackle the problem of tuberculosis. Drs. Palmer and dwards
(present at the meeting) have contributed especially to our under-
standing of mycobacterial sensitization. .

(a) Host speecificity : It is commonly said that the most definite fea-
ture of reactions to lepromin is the negativity of lepromatous cases. It
was shown by several early workers that this is specific to the extent
that lepromatous patients may vetain their reaetivity to antigens pre-
pared from other mycobacteria.

It was shown by Rodriguez (**), and especially by Wade (** "), and
confirmed by Feldman et al. ('), de Faria ("' ') and Olmos Castro
et al. (*), that dogs respond to the Mitsuda-Hayashi lepromin in much
the same way as human populations, The positive Mitsuda rate on the
first test was-practically 100 per cent in the Philippine and South
American dogs and 37 per cent in Minnesota dogs. With retesting, Fer-
nandez reactions appeared and the Mitsuda reactions became larger
and developed earlier. The positive Mitsuda reactions in Minnesota
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dogs inereased from 37 per cent to 55 per cent when the interval be-
tween injections was 3-D months, but when the second injection was
given 22 days after the first, all dogs were positive and the responses
developed in 3 days rather than the 14 days typical of the first injeetion.

Guinea-pigs are more readily available for laboratory work than
dogs and, because of their demonstrated usefulness in tuberculosis re-
search, several studies have been reported testing their sensitization to
leprosy bacilli. Karly reports by Hadler (') and Yanagisawa et al. (**)
indicated that guinea-pigs were not sensitized to lepromin even when
adjuvants were used. These negative results were partly due to the use
of single sensitizing doses, retesting after inappropriate intervals, and
using weak antigens such as the Dharmendra antigen. Yanagisawa ()
was able later to get good sensitization by using leprosy bacilli which
had been partially purified by 3 days’ digestion in trypsin at 30°C and
adding a waxy extract from tuberele bacilli as an adjuvant. Convit ef al.
(¥) reported that of 25 gninea-pigs given a second injection of lepromin,
52 per cent became Fernandez-positive and 68 per cent Mitsuda-positive.

In a series of guinea-pig experiments hy our group which have now
continued over the past three years, we have been able to produce skin
sensitivity with great consistency under the following conditions (™).
Intracutaneous injections of various leprosy-bacillus preparations are
given at intervals of one month. On the first injection of Mitsuda lep-
romin prepared by Wade, almost all the animals showed small and
probably nonspecific early reactions and after 2 weeks about one-half
showed persistent reactions more than 2 mm. in diameter, which may
or may not be equivalent to a Mitsuda response. Using the purified
bacillus suspensions prepared by methods which [ shall deseribe
shortly, marked accentuation of response occurred. With both heated
and fresh suspensions the mean response at 2 days was almost 10 mm.,
and at 2 weeks the mean response was 3 mm. with autoclaved bacilli
and 5 mm. with unheated suspensions. When heated BCG was injected,
all guinea-pigs showed both early and late responses, almost one-half
of them being distinetly bimodal.

In response to monthly injections of lepromin, the reaction size
reached a maximum with the third injection, beyond which there was no
further enhancement. Standard deviations of mean reactions also
spread after the third injection as individual differences in guinea-pigs
became more evident. Our cross testing is now routinely done at the
third injection, and we find that our standard deviations are running
below 1 mm. and usunally less than 0.5 mm. with groups of around 20
guinea-pigs. In sensitized guinea-pigs, responses are maximal at 24-48
hours and then slope downward at varying rates with a plateau typi-
cally occurring between 1 and 2 weeks. Histologic examinations have
shown that the typical transition from monoeytic inflammatory to epi-
thelioid response occurred during this interval.



31,1 Taylor: Contribution from Animal Experiments HH

In monkeys (°) also, lepromin positivity can be induced by injecting
either viable or heat-killed bacilli. In one monkey which had a leproma-
tous nodule implanted in the splenic stump, a series of daily injections
of lepromin led to the production of hemorrhagie nodules. Rats (*)
have been reported to remain negative after repeated lepromin injee-
tions, but they did show positive lepromin veactions after injection with
BCG or M. leprae murium. Hadler (**) reported that rat macrophages
tended to store M. leprae for up to 90 days without destroying them.
Histologically, lepra cells were formed which were quite different from
the epithelioid cells found in guinea-pigs. Rabbits frequently show
sensitivity to single lepromin tests for preexisting sensitivity ('%4#%),
just as do dogs. The following animals are reported to have been nega-
tive on single tests: cat, monkey, fowl, pig, rat, turtle (how you test a
turtle I am not sure), goat, mouse, and hamster (***).

(b)) The meaning of the Fernandez reaction: Most leprologists agree
that the Fernandez response probably signifies established tissue al-
lergy to mycobacterial antigen and is, therefore, equivalent to the tu-
bereulin reaction. To what extent this agreement has been due to the
obvious and logical analogy with tuberculosis, or how much is based on
clinical findings and how much on animal experiments, it is impossible
to guess. There are many reports of sensitization of normal persons by
repeated injections of lepromin. Fernandez (') also reported desensi-
tization of children by repeated injections of a protein extract of baeilli,
with the Fernandez response being eliminated while the Mitsuda reac-
tion was retained. .

[n animal experiments the major difficulty in interpretation comes
from the rarity of the classical bimodal eurve distinguishing the Fer-
nandez and Mitsuda responses, The only animals showing the late
Mitsuda bimodal response on first injeetion have been dogs. Wade's
dogs (™) tended to show a bimodal response on the first injection with
an interval of minimum reaction from 2-7 days. With reinoculation the
bhimodal character of the eurve disappeared, and lesions evolved in 2
days and sloped down gradually. In 37 per cent of Feldman's Minne-
sota dogs the typical response on first injection developed gradually
over 12-21 days and was presumably equivalent to a Mitsuda reaction.
With repeated injections the response was accelerated and tended to
become strongly positive on the second day, thereafter progressing to
neerosig and uleeration,

(¢) The meaning of the Mitsuda reaction: Ever since its discovery,
leprologists have enjoyed speculating about the meaning of the Mitsnda
response. That it is related to gradual breakdown of bacilli seems clear,
Supporting this are observations such as the correlation hetween the
appearance of the reaction and microscopic evidence of bacillary de-
struction on histologic examination. Tubercle bacilli have been shown
by Hadler (*') to be destroyed more rapidly in guinea-pigs than leprosy
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bacilli, which eoincides with the observation that the palpable secondary
responses to heated BCG reach a peak at 2 weeks rather than the 3
weeks which is typical with leprosy cases. This may, however, be due
merely to differences in lipid coating because the leprosy bacilli come
from infected tissues and the tubercle bacilli from relatively old in vitro
cultures, Tubercle bacilli extracted from tissues shounld be tested to
give a true comparison,

Apparent disagreement has developed in the literature because some
authorities have presented the hypothesis that a positive Mitsuda re-
sponse is indicative of “‘capacity to react’ ('* ") while others say it is
merely an extension of, and in fact a more clear-eut demonstration of,
the same sensitization which produces the Fernandez response and
probably represents the degree of resistance (7). These two points of
view are not necessarily exclusive. Data from animal experiments
permit an overall hypothesis incorporating both points of view as ap-
plying to different stages of sensitization. This schema can also be
related to the specific types of human leprosy.

A conceptual framework incorporating evidence from both animal
and human sources is presented in Table 1. Animal observations help
us mostly with the earlier stages of the process. In the unsensitized
host the Fernandez response is negative, while the posttive Mitsuda re-
aetion appears only in hosts with high “*capacity to react.”” Aecording
to this hypothesis, as sensitization proceeds the development of the
positive Fernandez response and accentuation of the Mitsuda reaction
continues to depend on reactive eapacity. | have tried to separate our
guinea-pigs into two groups on the basis of the size of their initial re-
actions, in order to see if eventual sensitization correlated with the
results of the first injeetions. Although the differences are in the right
direction, they are too small to be conclusive because our guinea-pigs
are too much alike. We need genetically-selected experimental groups
of different suseeptibility like Lurie’s rabbits (*#'), In the absence of
such evidence I have had to use the less valid comparisons between
species that is presented.

In Figure 1 the dynamie relationships of local antigen level, local
tissue sensitivity, and palpable reaction are shown as they appear to
ocenr at various stages of sensitization. As said, unsensitized guninea-
pigs and dogs vary in the speed with which they respond to initial in-
jeetions. As they become uniformly sensitized, the booster effeet of
locally-released antigen is added to prior sensitization to speed up the
inflammatory response. Kvidently there is free or casily accessible
antigen in lepromin which is available to produce the Fernandez re-
sponse in already-sensitive hosts, as shown by experiments with filtrates
of that produet. When both antigen and sensitivity curves are above a
postulated threshold line, the aggregation of inflammatory ecells be-
comes sufficient to produce a palpable nodule. Burnet’s theory (*) of
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Tavre 1—1Iuterpretation of Fernaude: and Mitsuda reactions according lo seusilizalion

of host uimf "m;nmn; to react” to nu}rm'mrl"?riu

Status of | ' ' ‘
sensitization Fernandez | Mitsuda Animal Human
(capacity to react) | | reaction | reaction i hna.t ‘ leprosy
Unsensitized host ‘ i |
a. Low capacity ‘.\('{_’dﬁ\'(‘ II.\'I-;:nIi\'t' gllf.:tx, M, leprae ‘Hua( «eptible
| omurinm )
h. Moderate Negative |Oc¢ensional  |Guinea-pigs and [Moderately
capaeity } and weak dogs, first injec- suseeptible
tion of M. leprae
¢. High eapacity [Negative [Positive Gininea-pigs Slightly or

' with BCG nonsuseeptible

arly sensitization

a. Low eapacity [Weakly pos. |Weakly pos. |Rats, M. leprae Prelepromatous &
or negative| or necative,  murium indeterminate
Rabbits with
M,

avian [

Gininea-pigs and [Tuberenloid
dogs with repeated|

| injections of

M. leprae

h. Moderate Positive Positive

capaeity

c. High eapacity [Strongly Strongly Guinea-pigs with Healed or no
positive positive | repeated injections| elinieal infection
| of BCG
Late infection |
#. Low eapacity  Negative Negative : Lepromatous
h. Moderate Strongly [Strongly I Tubereuloid
capacity | positive positive |
¢. High eapaeity |l’0si!iwf Positive [ Healed or
|

| subelinie nl

specifically sensitized clones of phagoeytes fits well with the type of
sensitization seen.

In guinea-pigs injected with lepromin for the first time, a small re-
action appears and lasts for a few days (Fig. 1A), apparently repre-
senting a nonspecific inflammatory response. With BCG and M. leprae
murivm on first inoculation, the secondary rise diagrammed in Figure
1B appears. As shown in Fig. 1| bimodal curves in an already-sensi-
tive host depend as much on the speed of breakdown of bacilli as on the
sensitivity level. After sensitization, all of our guinea-pigs showed a
nonbimodal curve similar to Figure 1D, with variations in the persist-
ing profile of the nodular infiltration. In sensitized humans, also, it is
my impression that the bimodality of curves is more a matter of tradi-
tion than actual observation. When repeated measurements are done
on patients rather than reading only at 2 and 21 days, the reaction
curve tends to slope down with a varying plateau at 2 to 4 weeks as
observed in our guinea-pigs (*%).

To return to the apparent disagreement in the literature, according
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Fia. 1. Patterns of sensitization to mycobaecterial injecetions, showing hypothetieal levels
of loeal antigen, loeal tissue immunity and size of reaction.

to this interpretation both points of view are correct. In nonsensitized
hosts the Mitsuda response probably does show ‘‘capacity to react.”
In sensitized hosts the Mitsuda response is primarily a continuation of
the same manifestations of sensitivity which lead to the Fernandez re-
action with an added booster effect. This booster effect may he strong
enough to produce the apparently anomalous finding that tuberculoid
patients may be Fernandez negative hut Mitsuda positive.

In trying to clarify the question of a possible relationship between
mycobacterial sensitivity and resistance to infeetion, an experimental
model using M. leprae murium has been reported by Sushido and Ya-
mada (**). Vaceines were prepared both with and without oil adjuvant.
A protective effect was demonstrated with the two adjuvant vaccines
using olive oil and mineral oil, but none with heated bacilli alone. Hanks
and Fernandez (**) demonstrated enhanced resistance to rat leprosy
following vaceination with M. leprae murium plus tubercle bacilli as an
adjuvant.

(d) Reactivity to tissue elements: We turn now to the matter of
whether or not the tissue elements in lepromin may affect the reactions
observed clinically. There is definite evidence from our guinea-pig
studies that tissue elements can produce nonspecific sensitivity (*).
Control preparations of normal human skin, liver or spleen antigen
produced good sensitization of guinea-pigs. No great difference in re-
action to human spleen antigen was observed when guinea-pigs sensi-
tized to tissue were compared with others sensitized to Mitsuda lepro-
min. Another indication of important reactivity to tissue antigen was
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the observation that lepromin tests in guinea-pigs sensitized to BCG-
plus-spleen antigen were significantly larger than in animals sensitized
to BCG alone. A significant degree of specific mycobacterial sensitiza-
tion was, however, indicated by the greater reaction to lepromin in ani-
mals sensitized to lepromin than in groups sensitized to spleen antigen.
The Dharmendra antigen, also, was demonstrated to retain much of its
tissue reactivity, although a slight reduetion in tissue-sensitizing ea-
pacity was observed.

Homologous tissue antigens also can produce sensitization in the
species of origin. We have used heated guinea-pig serum and a guinea-
pig spleen antigen prepared in the same way as Mitsuda lepromin, 1t is
well known immunologically that denaturing of protein by heating pro-
duces alteration in its antigenicity with broadening of its antigenic
range (*%).

[t seems to be basie for further research on the immunology of lep-
rosy to obtain purified antigens. Since our source at this time must
bhe human tissue, we have tried various modifications of the techniques
developed by Henderson (*7), Dharmendra ('') and others to remove
tissue elements from bacillary suspensions. We now use the following
steps: (1) grinding lepromatous material mechanically in a glass mill
and shaking in a Mickle's vibrator with carborundum or glass beads to
break nup tissue cells: (2) shaking with olive oil and then centrifuging
to separate the majority of the bacilli into a layer at the interface, and
then washing and centrifuging: (3) digesting the suspension for one-
half hour with pancreatin; (4) repeated washing and centrifuging at
2000-3000 g.

Both M. leprae and M. leprae mauriwm obtained from tissues vary
considerably in their specifie gravity or surface tension. The best-look-
ing bacilli with maximum acid-fastness float to the surface even in dis-
tilled water. Bacilli which sediment easily tend to be poorly-staining
and granular. The purer our suspension, the more trouble we have in
keeping bacilli from floceulating and sticking to the glassware. Tween
80, 1:1000, makes it possible to maintain a reasonably good suspension.
With these methods we have heen able to get preparations which pro-
duce no demonstrable eross reactivity with tissne antigens.

Our present efforts are foeused on trying to obtain a leprolin from
tissue-free bacillary suspensions which we expeet to use as a specific
skin-testing antigen. Using the urea extraction procedure developed for
preparing the equivalent of PPD-S from tubercle bacilli by Baldwin
et al. (*), we have obtained preparations which show the ultra-violet
absorption spectra shown in Figure 2. The bulge at 260 my is similar,
but less, than that obtained by Baldwin for his dialyzed urea-extraet
tuberculin. One further comment: Our observations support the possi-
bility which has been mentioned that autoimmunization may be im-
portant in the pathogenesis of leprosy. Circumstantial evidence sug-
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gests that reactions in lepromatous leprosy may be antoimmune crises
brought on by abundant discharge of tissue antigens. Similarly, the
whole tuberculoid phenomenon could well have a major antoimmune
component.
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Fig. 2. Ultra-violet absorption speetra of dialyzed urea extract from live M. leprae murium,

3. Cross reactions with other mycobacteria.—(a) Preventive impli-
cations: Present-day enthusiasm for the possibility of using BCG im-
munization as a measure for leprosy control is predicated largely on
the hope that eross reaction between the two will be sufficiently great to
influence resistance as was originally demonstrated by Fernandez ('7).
Without going into the question of the relation between sensitivity and
resistance, it is true that in mycobacterial infeetions the two usually
rise and fall together. That some degree of eross reaction does exist is
indicated by the production of the capacity for positive lepromin reac-
tions by BC'G vaceination in humans. Demonstration of whether or not
there is an accompanying inerease in resistance will have to await fol-
low-up studies of vaecinated populations.

Skin reactions in speeifically sensitized animals may permit better
definition of cross sensitivity between various acid-fast organisms.
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larly advances in delineating the antigenie grouping of mycobacteria
came out of the work of veterinarians, who distinguished on the basis
of the size of tuberculin reactions in cattle between human and bovine
tuberculosis infeetions and a more general group ineluding avian tuber-
culosis, Johne's bacillus and various saprophytes. Mycobacteria in-
feeting various cold-blooded animals fell into a third group (*).

More recently, investigations have heen earried forward with a great
deal of preeision by Palmer and Edwards and their colleagues (¥ 41).
In well-controlled guinea-pig studies they have defined the group re-
activity of various atypical acid-fast organisms from human pulmonary
lesions and other sources. They have demonstrated that, by comparing
the size of tuberculin reactions, homologous sensitivity can be identified
with fair statistical aceuracy even when a considerable degree of eross
reactivity exists.

[quivalent research with leprosy will require more specific antigens
than we now have. Using standard lepromin, the following studies have
heen made of Iepromin positivity induced by BCG in animals. Azulay
(*) reported that 45 days after BCG inoculation, 54 per cent of 45
cuinea-pigs showed positive Fernandez reactions and 94 per cent gave
positive Mitsuda responses. Hadler (**) reported that BCG-immunized
guinea-pigs had an average reaetion of 5 mm. to lepromin with peaking
on the 6th day, while the earlier tuberenlin reaction reached a peak of
12 mm. Yanagisawa el al. (*"**) lepromin-tested groups of 6 guinea-
pigs 2 months after vaceination with BCG and with heat-killed virulent
tuberele bacilli plusmineral oil. They obtained good reactions which lasted
2 weeks, the early reactions being particularly intense in the group in-
jeeted with Freund’s adjuvant. Olmos Castro (3 %), using very small
numbers of guinea-pigs, showed that the time of maximum reaction was
influenced by the interval between the injections of BCG and lepromin.
His data suggest that maximum Fernandez responses were obtained
when the interval after immunization was 2 to 3 weeks, while with
longer intervals reactions were delayed to resemble Mitsuda reactions.
He also reported that dogs (3% 37) speecifically immunized with either
BCG or lepromin showed cross sensitivity to the other antigen. When
testing was done 9 months after sensitization, heterologous eross re-
actions were no longer elicited but specifie sensitivity remained. Again
the number of animals used was so small that the results are not con-
vineing. We, too, have demonstrated in guinea-pigs moderate eross
reactions between BCG and lepromin ().

Of particular value in indicating a high degree of eross reactivity
between BCG and leprosy were the studies of Pereira ef al. (**) on
rhesus monkeys. In one series 11 out of 12 monkeys became lepromin-
positive after BCG, with sensitivity lasting 12 months. Controls which
received a heterogenous mixture of acid-fast bacilli, ineluding M. avian.
and M. smegmatis, did not develop lepromin sensitivity. (‘haussinand
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() reported that BCG produced lepromin positivity in guinea-pigs
while M. marianim and M. phlei did not.

So far there is no good evidence that BCG proteets from murine
leprosy infeetion, exeept for two inconclusive reports in which M. leprae
muriwm was used. Azulay (') challenged 57 rats with that microorgan-
ism 4 months after they had been vaceinated with BCG. When they
were sacrificed 10 months later, pathologie grading suggested that in-
fections were less severe in the BCG-immunized group than in controls.
Hadler and Zitti (**), on the other hand, could demonstrate no protee-
tive effect of BCG vaccination in rats, but reported more rapid destrue-
tion of bacilli in guinea-pigs vaceinated with BC(G.

Also pertinent to the question of eross sensitization are examples in
which tuberculin sensitivity was induced by injecetion of human and rat
leprosy bacilli. One elear-cut demonstration was Melsom's reports (¥ **)
that when guinea-pigs were injected intradermally with fresh leproma-
tous material, they became tuberculin-positive and remained sensitive
for more than one year. Suggestive of a particular antigenic associa-
tion between M. leprae murivm and BCG was Hadler and Zitti's re-
port (**) that guinea-pigs given M. leprae murium intraperitoneally
showed as strong sensitivity to tuberculin as BCG-vaccinated animals,
while those given M. leprae developed only a weakly positive tubercu-
lin reaction. : )

One of our still-incomplete experiments is shown in Table 2. Groups
of 18 guninea-pigs were immunized to various mycobacterial antigens.
Tuberculin cross reactions were considerably larger with purified, un-
heated M. leprae murium than with either of two purified M. leprae
preparations, but not as large as specific reactions in BCG-immunized
guinea-pigs. Kawaguchi (**) challenged mice with tubercle bacilli after
they had been sensitized with M. leprae murium. There was some delay
in the appearance of clinical infection, but no difference in eventual
survival time.

No laboratory data now available contribute to understanding of the
““natural reactivity’ to lepromin reported by Davey ¢t al. (') and
Doull and Guinto (). Kuper (*) reported that a battery of mycobac-
terial and fungal antigens tested in Kast Africans showed more cross

TasLe 2—Reactions to BCG and PPD-S in guinea-pigs previously sensitized to myeo-
bacterial antigens. Average 48-hour reactions (in mm.) in groups of 18 guinea-pigs.

| Cross-test mlt-i_;.,;('ns

Sensitization groups . BCG . PPD-S
Heated, purified M. leprae | 7.2 2.0
Unheated, purified M. leprae i 6.8 1.8
Unheated, purified M. leprae murium 9.3 5.5
Unheated BCG 11.8 12.0
Tween 1:1000 7.8 1.8
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reaction between human and avian tubereulins than between these anti-
gens and lepromin.

(L) Possible epidemiologic usefulness of leprolin: The principal ob-
jective of my own research is, as said, to attempt to develop an epi-
demiologically useful leprolin, i.e., a preparation of the soluble antigenic
elements of the leprosy bacillus (7). Much of our knowledge of the epi-
demiology of tubereulosis has come from judicious use of the tuberculin
test. Any reactions to leprolin which are stronger than those produced
by tuberculin would be of interest in perhaps indicating prior infeetion
with the leprosy bacillus. Such a tool is needed because of two charae-
teristies of leprosy: (1) the long incubation period makes for difficulty
in tracing spread; (2) the probability that, because of high natural re-
sistance, most infected individuals do not manifest clinically recogniz-
able disease. It is important, however, to be able to identify all infected
individuals in order to understand the biologic gradient of the discase
and factors influencing community spread. Additional values of a good
leprolin would be its use in diagnosis, and the possibility of demonstrat-
ing cross reactivity with BCG and other mycobacterial infections. Puri-
fied bacillary suspensions producing the Mitsuda response may perhaps
he used in unsensitized individuals as an index of resistance.

CONCLUSIONS

Animal experiments have provided the following information perti-
nent to an understanding of the ceutaneouns sensitization to M. leprae.

1. The tissue elements in present lepromins are antigenie.

2. The Fernandez reaction is clinically and histologically similar to
the tuberculin response, and presumably has similar significance in
indicating tissue sensitivity.

3. The Mitsuda response to lepromin appears to be a more complex
phenomenon, and probably depends on an allergic interaction between
locally-available antigen released by the disintegration of the bacilli and
local tissue sensitivity which may develop during the period of the re-
action in an unsensitized host, or undergo a booster effeet in previously
sensitive animals.

4. Leprosy bacilli are not broken down in tissue as rapidly as tu-
herele baeilli, and the skin reactions are also relatively slower. In sensi-
tized hosts, dissolution of both leprosy and tubercle bacilli oceurs more
rapidly than on initial injection, and reaction curves tend to slope down
to plateaus rather than to exhibit bimodality.

5. Although there is evidence of considerable eross reactivity be-
tween tubercle and leprosy bacilli, definitive demonstrations of the
strength of this antigenic relationship are not yet available. It is not
known where M. leprae fits into the three or more antigenie groups of
mycobacteria which have been tentatively postulated on the basis of skin
tests. The need for better antigens is evident.



64 International Jowrnal of Leprosy 1963

' CONCLUSIONIES

Los experimentos en animales han suministrado la siguiente informacion pertinente
a una compresion de la sensibilizacion eutinea al M. leprae,

1. Los elementos histoldgicos en la lepromina actual son antigénicos,

2. La reaceién de Ferndundez es elinien e histolégiamente semejante a la rveaccidn a
la tuberculina, y presuntamente posee una importancia similar en lo tocante a indicar
sensibilidad histolgica.

3. La reaceion a la lepromina de Mitsuda parece ser un fenémeno mis complejo, ¥
probablemente estd basada en una inferaceién alérgiea entre antigeno disponible loeal-
mente y liberado por la desintegracién de los baeilos y la sensibilidad loeal del tejido que
puede formarse durante el periodo de la reaceién en un huésped insensibilizado o experi-
mentando un efecto realzador en animales previamente sensibles,

4. Los bacilos leprosos no se desintegran en el tejido con tanta rapidez como los
tubereulosos y las eutivreaceiones son también relativamente mas lentas. En los huéspedes
sensibilizados, la disolucién de los bacilos tanto leprosos como tuberculosos ocurre mis
ripidamente que en la inyeecion inicial v las eurvas de las reacciones tienden a declinar
v formar mesetas mis hien que a manifestar himodalidad,

5. Aungue hay signos de considerable reactividad eruzada entre los bacilos tubercu-
losos v los leprosos, no existen todavia demostraciones definitivas de la intensidad de
esta relaeion antigéniea. No se sabe donde eneaja el M. leprae en los tres o mas grupos
antigénicos de micobacterias que se han postulado tentativamente a bhase de Ias entirreac-
ciones. Ks evidente que se necesitan mejores antigenos,

RESUME .

L'expérimentation chez 'animal a fourni les informations suivantes en ee qui eon-
cerne la compréhension de la sensibilisation eutanée au M. leprae.

1. Les éléments tissulaives trouvés dans les lépromines actuellement ufilisées sont
antigéniques;

2. La réaction de Fernandez est similaive & la réponse it la tuberculine, tant d'un
point de vue elinique que d'un point de vue histologique; il est i présumer gu'elle a une
signifieation analogue en ce qui concerne la sensibilité entanée,

3. La réponse de Mitsuda aprés lépromine parait un phénoméne plus complexe;
elle dépend probablement d'une interaction allergique entre I'antigéne libéré sur place
par la désintégration des bacilles et la sensibilité tissulaire loeal, celle-ei pouvant soit se
développer durant la période de réaction chez un hote non sensibilisé préalablement, soit
subir un coup de fouet chez des animaux préalablement sensibilisés,

4. Les bacilles de la lépre ne sont pas aussi rapidement désintégrés dans les tissus
que les bacilles de la tuberculose, et les réactions cutanées sont aussi relativement plus
lentes. Chez les hites sensibilisés, la dissolution des hacilles de la lépre comme des
bacilles de la tuberculose survient plus rapidement que lors d’une premiére injection, et
les courbes de réaction tendent vers un ralentissement et un platean plutét gue vers un
caractére bimodal.

5. Maleré Iévidence d'une réactivité eroisée considérable entre les baeilles de la tn-
hereulose et de la lepre, la démonstration définitive de la foree de eette relation anti-
génique n'est pas encore disponible. On ne sait pas quelle est la place de M. leprae parmi
les trois groupes antigéniques, ou plus, de Myeobactéries qui ont été suggérés i titre
provisoire sur la base des tests eutanés, La néeessité d'un meilleur antigtne demenre
évidente,
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