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LESIONS OF THE TESTIS

The report by Job and Macaden which appears in this issue, on the
finding of tuberculoid lesions in the testes of borderline cases, we regard
as a particularly noteworthy one.

In the first place it is, so far as we are aware, the first report of the
kind. The author’s statement that the occurrence of such lesions is not
well documented in the literature is decidedly an understatement.
Nothing on that subject has been found in any text-book on leprosy
published since the tuberculoid lesion has been generally recognized,
not even in the exhaustive monograph on tuberculoid leprosy by Lauro
de Souza Lima and Nelson de Souza (‘ampos ('). An admittedly sketehy
search of the periodical literature of the past thirty years has been
equally unrewarding.

The fact that the author’s study material was obtained by biopsy
is hardly less remarkable, at least to one who works in an institution
where the patients are often reluctant to permit biopsy of skin lesions
and not infrequently refuse, and where testicle biopsy is unthinkable.
In an earlier article on testicle changes in cases with gynecomastia,
Jobh (%) told of a total of 35 biopsy specimens, 21 of cases with gyneco-
mastia and 14 “‘control’’ cases without it. Desire for hospitalization
could not have always been the incentive, for the controls were all in-
patients. Of the gynecomastia cases only 1 was borderline, whereas of
the eontrols 6 were of that kind.

Only two other reports which tell of biopsies of the testes have been encountered.

Grabstald and Swan (*), Carville, studied 20 specimens from lepromatous eases also in
conneetion with gynecomastia; 3 had been obtained by biopsy. A report by Podesta

1 DE Sovza Liaa, L. and DE Sovza Caneos, N, Lepra Tuberculoide, Sio Paulo: Editora
Renaseenca S, AL, 1947,

2 Jog, C. K. Gynecomastia and leprous orehitis; a preliminary study. Internat. J. Leprosy
29 (1961) 423-441,

4 GrassTALD, H. and Swax, L. L. Genitourinary lesions in leprosy. With special reference
to the problem of atrophy of the testes, J. Ameriean Med, Assoc. 149 (1052) 1287-1201.
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et al. (') is of a single biopsy specinen removed from a testicle for diagnosis. The lesion
was a single nodule which had developed in a “probably” lepromatous case that had been
bacteriologically negative for 3 years (but lepromin-positive for 7 years). Sections of
the nodule showed fibrosis, with foci of lepra cells and baeilli.

It would seem that it was not simply aceidentally that Job and
Macaden found these tuberculoid lesions only in borderline cases, and
apparently seldom in them. That this is the faet is not specifically
stated, but no such lesion was deseribed for any of the 7 borderline cases
in Job's earlier report, although he told of ‘“focal collections of epithe-
lioid cells”” in some of the cases in the stage of invasion. Borderline
cases in the ordinary sense begin as tuberculoid, the lepromatous ele-
ments developing secondarily as a result of subsequent reactional epi-
sodes (7). It seems probable that the testicular tuberculoid lesions were
acquired in that earlier stage, perhaps in a reactional phase. Whether
or not the secondary lepromatous changes had any influence in the
matter cannot be said.

In reactional tubereuloid leprosy the small metastatic nodules,
often abundant and widespread, obviously result from dissemination of
bacilli by the blood stream. Since the testis is especially favorable to
the location of the bacillus, one would expeet that some degree of or-
chitis, observable clinically, would oceur in at least an occasional case.
Apparently, however, that condition has never been observed.

THE TESTIS IN NONLEPROMATOUS CASES

From the lack of any evidence to the contrary in the recent litera-
ture, it seems that the nonlepromatous cases—which term covers the
indeterminate, the simple maculoanesthetie, and the frank tuberculoid
forms of the disease—have been dismissed with regard to involvement
of the testis. The only recent statements seen that are at all related to
this matter are to the effeet that gynecomastia does not oceur in tuber-
culoid cases (%). Yet certain long-forgotten reports from Japan give an
entirely different pieture about both the finding of bacilli and of patho-
logie changes. This refers to reports by W. Kobayashi, who in the
1920’s studied the testis assidously.

In 1924, Kobayashi reported (%) a method of demonstrating bacilli in the testis by

4 PopestA, M. L., Bauina, A, and Davixa, Lo M. Leproma testicular residual en leproma-
toso aparentemente curado ¥y con reacciones leprominicas positivas, Leprologian 1 (1956) 89-92,

5 The possibility that the borderline condition may sometimes develop in eases of the in-
determinate kind is admitted in the Madrid elassification scheme, but we are not aware that
the true borderline condition arising in such eases (not considering the “dimorphous macular”
cases, which clinieally is very different) has ever been recorded.

6 Job (2) and Kiunear and Davison (7) found no tuberculoid eases to have gynecomastia.
(They included 20 tubereuloid eases in their study of hormone exeretion and liver funetion, a
matter of interest for a comparison with lepromatous eases and normals.) Grabstald and
Swan (#) had the “impression” that gross testis atrophy is far less common in tubereuloid than
in lepromatous eases, but nothing is said of actual findings in the former group.

TKiNNEArR, A. A, and Davison, A, R. Hormone exeretion and liver funetion in the
gynecomastia of leprosy, Internat. J. Leprosy 25 (1957) 110-118,

8 Kopavasui, W, [On a new method of deteetion of lepra bacillus in testicular tissues, and
on early diagnosis of leprosy.] Hifuka Kivo (Arch. Dermat.) 2 (1924) No, 3; summary in
Japanese Med. World 4 (1824) 269-270,
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puncture. In 1925 (*), he reported his findings in 100 eases; only 1 of them lepra tuberosa.
Of the 90 maculosa (tuberculoid) cases, 86 gave positive puneture smears (36 of them
24 or 3+); of 7 neural cases, 5 were positive; of 2 “suspect” cases, 1 was positive, a
total of 72 positives in the 98 nonlepromatous eases. (The nodular ease was 3+ positive.)
In 1928 (19) Kobayashi published a monograph on the gross and mieroscopie findings in 35
autopsy cases, with a 2-page smnmary in German in which no figures ave given. It is
said that leprous changes were found, although in-lepra nervosa they were sometimes
slight.

“[Histologieally] signifiecant inflammatory granulations are recognizable in nearly
all eases of lepra nervosa; the seminiferous tubules arve hard to make out and their
epithelium is hyalinized. . . . In few eases (of nodular leprosy) is hyaline degeneration
of the testicular tissne encountered.”

In another monograph, published in 1920 (''), Kobayashi dealt at length with the
viseeral changes found at autopsy in 60 cases, Of the 49 males, 18 were nonlepromatous
(15 nervosa, 3 maculosa). Grossly, the consistence of the testes was abnormally hard in
13 of these 18 eases. The seminal tubules appeared normal in only 4; they were distin-
guishable here and there in 4, and quite indistinguishable in 8. Microscopieally, the tubular
lumens were normal in 4; in 3 they were narrowed or otherwise abnormal, while in the
rest (as in the lepromatous cases) these were generally not to be seen. Spermatozoa were
seen in only 3 cases of the entire lot, 2 of them nonlepromatous.

Mitsuda and Ogawa ('2), in 1937, contributed a study of 150 autopsies. They stated—
and repeated in the smmmary—that the viseeral changes deseribed for lepromatous leprosy
are not to be found in eases of the neural type, “except for those of the testis .. .7 (Italics
added.) They also stated that “the tuberculoid c¢hange is found only in the skin and
nerve”—this being before such lesions were found in Iymph nodes by Sehujman (1), and
others, and in biopsy specimens of the liver by Okada (14,1%), Gast Galvis (1%), and others.
These statements are not necessarily contradictory; apparently it was meant that the
testicular lesions of nenral cases are essentially similar to those of lepromatous ecases.
In Mitsuda’s Atlas ('7), all of the seven pictures of testicular lesions are speeified as of
the lepromatous kind.

Beyond these references nothing on ehanges of the testis in nonlepromatous cases
has been turned up. Kobayashi’s remarkable findings appear to have been ignored, at
least outside of Japan. With regard to them, it may be asked, were none of the changes
in such eases of tuberculoid nature? Did the ehanges in any of the eases eonsist solely of
atrophy of the seminiferous tubules, with or without hyalinization, and in the absence of
leprotie infiltration or at a distance from it?

O Kopavasnr, W, Ueber den Bazillenachweis im Hodengewebe der Leprisen, Aeta Dermatol.
6 (1925) 1-8. )

10 Kopavasni, W, Uber Hoden, Nebenhoden und Samenstrang bei Lepriosen. Monographia
Aectorum Dermatologicorum, Series Dermatologien, 1928, No. 2. Instit, Dermatosyphil., Kyoto
Imperial University, 92 pp. |In Japanese, summary in German, |

U Kopavasul, W. Ueber die viscerale Lepra, Monographia Actorum Dermatologicorum,
Series Dermatologica, 1920, No, 4, Instit, Dermatosyphil,, Kyoto Imperial University, 207 pp.

12 Mirsvpa, K. and Ocawa, M. A study of one hundred and fifty autopsies on eases of
leprosy. Internat, J. Leprosy 5 (1937) 53-60.

13 Scnvamax, S, Estudio bacteriolégica comparative de piel, ganglios ¥ nervios en los
enfermos lepromatosos. Rev, argentina Dermatosit. 39 (1955) 228,

1 Orapa, 8. Pathologieal studies by means of biopsy on the changes in the livers of lep-
rosy patients and murine leprosy rats, Report I. Tuberculoid granuloma found in the livers of
macular cases by puncture. La Lepro 22 (1953) 298-306 (in Japanese; English abstraet).

13 Okapa, 8. Studies on tuberculoid visceral leprosy. Tuberculoid granuloma in the liver,
revealed by puneture biopsy. Internat. J. 22 (1954) 41-46,

18 Gast Ganvis, A. Lesiones histopatologicos en el higado de leprosos. An. Soe. Biol,
Bogotii 6 (1955) 248-254,

17 Mrrsupa, K. Atlas of Leprosy. Okayama: Chdtdkai Foundation, 1052,
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ALLERGIC ATROPHY ; THE LONG PHENOMENON TUBULES

The last question is asked because, in our autopsy work at Culion
in the 1920°s, testes with such lesions in sections were occasionally en-
countered. The only thing that ean be said of the case type is that only
bacteriologically positive cases, supposedly lepromatous, were admitted
to this institution; the tubereuloid conditions were not recognized at
that time. The only photomicrograph that was made of the condition
referred to is reproduced here. There is no speeifie infiltration of the
arca. shown, although of course it eannot be said that there was none
elsewhere in the organ.

At about that time we became aware of the findings of Long (') of allergie sensitivity
of the testis in tuberculous guinea-pigs, due to some substance liberated at the site of
infeetion. Injection of very small amounts of tubereulin into the testis of infected animals
caused profound degeneration and later complete atrophy of the tubules. The sperma-
toeyte was the cell chiefly injured, and the reaction was therefore called the spermatoeyte
reaction (19). It was found by Stewart (2°) that this reaction could be obtained earlier than
that in the skin. With respect to the quantity of tuberculin required, the spermatoeyte

18 Loxg, E. R. Tuberculous reinfeetion and the tuberculin reaction in the testicle of the
tuberculous guniea pig. American Rev, Tubere, 9 (1924) 215-253,

19 Long, E. R. The standardization of tuberculin; assay on the basis of the spermatocyte
reaction, J. Infeet. Dis. 37 (1925) 368-384.

20 StewarT, F. W. Observations oun foeal tuberculin hypersensitiveness in an infeeted
organ previous to a general sensitization. Ameriean J. Path, 1 (1925) 495-501,
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reaction is about 10 times as delicate as the skin reaction, in which the eell chiefly injured
is the endothelial cell of the blood vessels.

Similar results were later obtained in guinea-pigs infected with Buacillus abortus (1,
22). Finally, these observations were extended to experimental blastomyeosis in the guinea-
pig (*%). In that eondition, it had been reported, skin hypersensitivity is not demonstrable.
Skin tests of the animals involved in Long's experiment showed that they were not sen-
sitive to a “blastomyein” made from eultures, or to the whole dead microorganisms. When
the antigen was injected into the testis, however, it caused a reaction, milder in degree
than but identical in type with that of the tuberculin reaction. Photomierographs show
the lack of any change after one month in a normal guinea-pig, the acute reaction in an
infected animal at two days, and the profound atrophy of the tubules after a month (*%).

It has been learned (personal commmunication) that in 1961 this type of experimen-
tation had been revived by W. H. Feldman and associates, who had made related obser-
vations with another mycobacterial infection (%),

Now, to apply—speculatively—what may be called the **Long phe-
nomenon'’ to leprosy. Lepromatous leprosy is a notoriously nonreac-
tive form of the disease, being regularly negative to the lepromin test.
Yet that is not to say that the testis may not be sensitized. Acute reac-
tions, presumably of allergic nature, are a common occurrence but
anomalous and unexplained. As a rule the testes are badly involved by
lepromatous lesions before the patient comes to antopsy, and the Long
phenomenon—if it oceurs in such cases—may be overwhelmed by the
other changes. The tubular atrophy, we venture to say, is exemplified
by the photomicrograph reproduced here.

Tuberculoid leprosy is an entirely different matter. It is reactive
to lepromin, and sensitivity is frequently observed in the tuberculin-like
48-hour Fernandez reaction. It would be strange, to say the least, if
the testis were not equally hypersensitized if not more so. Presumably
the antigen, the infecting agent, will reach it sooner or later. It cer-
tainly should in reactional tuberculoid leprosy, in which there are more
or less numerous metastatic skin lesions obviously due to the dissemina-
tion of the bacilli by the blood stream, and presumably the highly re-
ceptive testis gets its share of them.

What may result cannot be said with any assurance; such cases are
seldom seen at autopsy. The effect may be like one of the photomicro-
graphs shown by Long (**), in which there appears a small hematogen-
ous tuberele in the testis, with a zone of tubular atrophy around it.

EXPERIMENTATION
As for animal experimentation, the possibilities seem limited. Only
in the dog are strong responses to lepromin elicited, with marked sen-

21 Long, E. R. and SevrarTH, M. H. The testicle as indieator of allergy in the hyper-
sensitiveness of infection and anaphylaxis, Ameriean Rev. Tubere. 9 (1925) 254-263,

22 8gyFarTH, M. H, The abortin reaction in the testicle as an indieator of the hyper-
sensitiveness of infeetion, J. Infect, Dis, 35 (1924) 489-497,

23 LoNa, E. R. Specific necrosis in the infectious granulomas; demonstration in the testis
in experimental tuberculosis, Bacillus abortus infection and blastomycosis, J. American Med.
Assoe, B7 (1926) 1441-1444.

24 Feroman, W. H. and Rrrrs, R. E. Intratesticular infections of hamsters with BCG,
Myco. avium and Battey mycobacteria. Presented at the Annual Meeting of the Ameriean Asso-
ciation of Pathologists and Baeteriologists, May 2-4, 1962, Montreal, Canada.
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sitization shown: on reinjection.  Intratesticular injections of small
amounts of lepromin, or of a lepromin filtrate (a *‘leprolin’’), might
give significant results. The guinea-pig also offers possibilities, al-
though the skin is normally nonreactive to lepromin, as with blastomy-
cosis. It would be interesting to see whether, after one or more intra-
cutaneous injections of lepromin, the testes would be specifically sen-
sitized.

The same is to be said of the monkey, the skin of which is not sen-
sitized by human lepromin. Observations of specificity of the sensitivity
might be made in that animal, which becomes actively sensitized by a
Stefansky lepromin made of the nodules of rat leprosy (*%).

It is to be hoped that someone, somewhere, will undertake the
observations and experiments indicated (**).—H. W. W,

25 Wapge, H. W. Unpublished observations,
26 Not all of the references to the reports of this work have been seen personally. They
are all given here for the benefit of anyone who may wish to look them up.



