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This departulerit carries selected abstracts ()J . articles published in current med-
ical journals dealing with leprosy and other m•cobacterial diseases.

General and Historical

Freilich, A. R. Tzaraw—"biblical leprosy."
.1. Am. Acad. Dermatol. 6 (1982) 131—
I 34.

Tfaracit refers to a group of skin diseases
that, according to the Old Testament, ren-
ders One ritually unclean. Analysis of the
text reveals that there arc four categories of
lesions discussed. Each category has a pri-

mary lesion as well as specific secondary
changes. The primary lesions include de-
pigmented lesions on previously healthy
skin, lesions on previously abnormal skin,
lesions on areas of diffuse alopecia. and le-
sions oflocalized alopecia. It is unlikely that
these diseases have a modern-day counter-
part.—Author's Summary

Chemotherapy

Anderson, R. The immunopharmacology of
antileprosy agents. Lepr. Rev. 54 (1983)
139-144.

Inadvertent immunological manipula-
tion occurs during antimicrobial therapy of
individuals with leprosy with possible de-
velopment of adverse immunological re-
actions in some cases. This is due to the
formation of immune complexes and loss
of antigen-induced immunosuppression and
occurs as a consequence of the antimicro-
bial activity of the drugs. Rilampin, dap-
sone and clofazimine may precipitate ENL
and reversal immunity reactions by this
mechanism. Dapsone-associated reactions
may be intensified by the ability of the drug
per se to potentiate PMN migration and T
lymphocyte proliferation. Clofazimine,
however, is immunosuppressive and may
be useful in the control and prevention of
such reactions while continuing to provide
antimicrobial chemotherapy.—Author's
Conclusions

Chemotherapy of non-lepromatous leprosy.
Bull. WHO 61 (1983) 413-416.

The WHO Expert Committee on Lep-
rosy, in its fifth report in 1977, recom-
mended that patients with nonlepromatous
leprosy should be treated with dapsone until

their disease becomes inactive, and there-
after for a period of 1 1/2 years. In most lep-
rosy control schemes, however, the dura-
tion of treatment of nonlepromatous
patients is significantly longer than this, and
few such patients are released from treat-
ment in less than live years. This is partly
because the attainment of inactivity may be
difficult to establish, leading over-cautious
staff to prolong treatment unnecessarily.

There is no doubt that long-term mono-
therapy with dapsone is difficult for many
patients to sustain: many do not complete
the full course of therapy: many become
irregular in their attendance at clinics, and
others take their tablets irregularly even
when they collect them regularly. In addi-
tion, because patients with nonlepromatous
leprosy comprise 50%-80% of all leprosy
patients, their prolonged treatment diverts
scarce resources from the treatment of in-
fectious lepromatous cases.

The WHO Study Group on Chemother-
apy of Leprosy for Control Programmes,
which met in Geneva in October 1981, ex-
pressed alarm at the increasing prevalence
of acquired (secondary) dapsone-resistant
disease among lepromatous patients, and
the evidence of its transmission as revealed
by the appearance of primary dapsone re-
sistance among lepromatous patients, prov-
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en by the mouse foot pad technique. Clear-
ly, primary dapsone resistance will also occur
among nonlepromatous patients. Although
not readily proved, primary resistance to
dapsone may be suspected in nonlepro-
matous patients who show little or no re-
sponse to dapsone monotherapy. During this
time, these patients may develop significant
nerve damage, or new anesthetic skin le-
sions at important sites such as the hands,
feet, or face. The Study Group considered
it essential to treat nonlepromatous patients
with a combination of drugs effective in pa-
tients infected with either dapsone-suscep-
tible or dapsone-resistant Mycobacterium
leprae. The regimen recommended was ri-
fampin in six doses of 600 mg, given month-
ly under supervision, plus dapsone. 100 mg
daily (unsupervised) for six months.

Previous studies of dapsone monothera-
py of nonlepromatous patients have shown
variable relapse rates. The great majority of
relapses occur within the first four years af-
ter stopping treatment. The results obtained
in two short-term trials of rifampin, with or
without dapsone, in the treatment of non-
lepromatous leprosy raised the possibility
that courses of chemotherapy of shorter du-
ration could result in an acceptably low cu-
mulative relapse rate. Such chemotherapy
should improve the patients' morale, en-
courage them to complete the course with
good compliance, and. by reducing the work
load of staff enable health service personnel
to concentrate on treating lepromatous pa-
tients. An accurate assessment of the pro-
portion or nonlepromatous patients who can
be cured within a relatively limited period
of combined dapsone/rifampin treatment is
therefore urgently required.

The Steering Committee of the Scientific
Working Group on the Therapy of Leprosy
has thus outlined a standard protocol for
studies to identify a well-tolerated regimen
of short duration that produces an accept-
ably low rate of relapse among nonlepro-
matous patients. The scheme envisages two
phases to the trials: a six-month course of
treatment, and a period of follow-up with-
out treatment. during which relapse rates
would be measured. The protocol gives de-
tails of selection of patients, examination
during and after treatment, and the treat-
ment regimens to be used.—(From the ar-
ticle)

Guelpa-Lauras, C. C., Constant-Desportes,
NI., NI illan..I., Grosset„I., Giroir, NI.
and Perani, E. Resistance de .14cobac-
ferium frprac aux sulfones (DDS) et A la
ri Ihmpicine au cours de recidives de lepre
lepromateuse A la Martinique et A la
Guadeloupe depuis levrier 1980. [Resis-
tance of .1/Ivo/kw/olio)/ frprue to sulfone
(DDS) and rifampin during recurrences
of lepromatous leprosy in Martinique and
Guadeloupe since February 1980.] Acta
Leprol. 86-87 (1982) 77-80. (in French)

The authors report a preliminary study
showing the resistance of m ult ibacillary lep-
rosy patients to dapsone (1)1)S) and/or ri-
fampin (RMP). Between February 1980 and
October 1980, biopsies were made on mul-
tibacillary patients, whose disease had been
known for 12-44 years, and inoculated into
mice. Ten ofthese biopsies showed bacterial
growth in mice and in only one case were
the bacilli totally sensitive to DDS and RMP.
The others were resistant to DDS: 2 had
minimal resistance (growth at 0.001% w/w
dietary dapsone), 1 had partial resistance
(growth at 0.001% dapsone), and 6 had full
resistance (growth at 0.01% dapsone). Three
patients were resistant to DDS and RMP:
1 case with total resistance to RMP and full
resistance to DDS, 1 case with an almost
complete resistance to RMP and a minimal
resistance to DDS, and 1 with a partial re-
sistance to RMP and full resistance to DDS.
This partial resistance seems real since the
bacilli from the mice treated with RMP grew
again in one mouse out of four in the pres-
ence of rifampin.

The authors conclude that the annual in-
cidence of DDS resistance is at least 1.9%
and they recommend the association of three
antileprosy drugs (rifampin, DDS, and clo-
fazimine or ethionamide or prothionamide)
to prevent the development of resistance to
the classical DDS and/or RMP therapeutic
regimen.—(Transhitedlivm the article)

Patten, S. R., Carayon, A. and Van Droo-
genbroeck, J. Dose elevee unique de ri-
fampicine dans la lepre. Un avertisse-
ment. [Unique and high dose of rifampin
in leprosy treatment. A warning.] Med.
Afrique Noire 28 (1981) 777-778. (in
French)

Since the publication of Levy, et al. (1976)
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on the quick bactericidal activity of rilam-
pin against AJyeobacterittnt h'prae, the
administration of single high doses (1200 or
1500 mg) of this product in addition to the
classical dapsone therapy has received great
interest (Languillon. 1977). The hope with
this treatment is to make the patient rapidly
noncontagious and prevent the selection of
dapsone-resistant M. /eprae. The report
shows what consequences such a treatment
may induce. In May 1978, a patient treated
for 18 years with dapsone came to the lep-
rosy institute of Dakar (Senegal). He re-
ceived 1200 mg of rilampin and returned
to his home to continue his dapsone treat-
ment. One year later, he returned to the
institute with lesions which were still active.
A biopsy performed and inoculated into the
mouse foot pad showed an intermediate re-
sistance to dapsone and no resistance to ri-
fampin.—( Trau.slatedfrom the article)

Pearson, M. II. Dapsone-resistant lep-
rosy. Lepr. Rev. 54 (1983) 85S-89S.

It is likely that in 1983 over 10% of pa-
tients with lepromatous leprosy will devel-
op dapsone resistance: the primary resis-
tance rate of new cases is probably about
25%. Patients with active dapsone-resistant
leprosy who are still receiving only dapsone
monotherapy may well form a larger source
of infection than all other infectious cases.
Supervisable and cost-effective drug regi-
mens designed to prevent the emergence of
dapsone resistance and to control the infec-
tivity of dapsone-resistant cases deserve ur-
gent consideration. —Author's Summary

Saint-Andre, P., Ferracci, C., Baquillon, G.,
Ridel, P. R. and Boucher, P. Traitement
des êrythêmes noueux16promateux par le
chloram phenicol — corn parison avec la
thalidomide. [Treatment of erythema no-
dosum leprosum with chlorampheni-
col—a comparison with thalidomide.]
Acta Leprol. 84 (1981) 57-62. (in French)

The particularly quick action of thalido-
mide on ENL is almost always noticed ex-
cept when there is a viral or microbial in-
fection which induced the ENL and whose
persistence reactivates it.

Chloramphenicol is less quickly active
than thalidomide, but it is regularly efficient
in 80% of the cases. Consequently, although

thalidomide is the best therapeutic agent.
chloramphenicol is an efficient substitute for
ENL treatment in women of child-bearing
age. It is easy to obtain when thalidomide
may be difficult to get.

Finally, any microbial infection must be
treated to obtain a total efficiency of tha-
Itdomide.—( Trans/wed h.oni Authors'
Comments)

Saint-Andre, P., Ferracci, C., Ridel, P. R..
Baquillon, G. and Boucher, P. Utilisation
d'un immunomodulant, l'isoprinosine,
dans la l&pre multibacillaire. Etude pre.-
liminaire. [Utilization of an immuno-
modulant (isoprinosine) in multibacillary
leprosy. Preliminary study.] Acta Leprol.
86-87 (1982) 113-129. (in French)

In a preliminary comparative study with
multibacillary patients, the authors em-
ployed isoprinosine, an immunomodulant
drug, in an attempt to boost their deficient
immunity. They report the remarkable ac-
tivity of this drug. not only on some param-
eters of cell-mediated immunity measured
with the macrophage inhibition test, but also
on the clinical aspects of the lesions as well
as on the Bacteriological Index. They dis-
cuss the possible mechanisms of its action
and suggest its practical uses in therapy.—
(Trauslated "rain Authors' Summary)

Shanghai Zhunyi Hospital, et a/. Thera-
peutic study in leprosy. VI. Observation
of the therapeutic effect of isobutylpiper-
azinylriffimycin. Chin. J. Dermatol. 16
(1983) 19-23. (in Chinese)

Nineteen multibacillary (LL or BL type)
leprosy patients were treated with isobutyl-
piperazinylrilarnycin (R-76-1) 150 mg daily
for 6-18 months with a definite therapeutic
effect as shown by the clinical assessments,
skin smears and histologic studies. The im-
provement was more marked during the first
six-month period than the second and third
six-month periods with unknown reason.
Mouse foot pad inoculations with serial skin
biopsy specimens had been obtained from
ten patients of this group. According to the
THELEP protocol for drug resistance study,
seven patients were fully resistant to dap-
sone and the other one was resistant to thi-
acetazone and thiambutosine. The estimat-
ed time ofcomplete loss infectivity to mouse
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foot pad after treatment ranged from 3.5-
21 days and the median value was 7.25 days.
Therefore, R-76-1 in small dosage had a
rapid bactericidal effect against 3/ .v•obac-
icrwm /epare as well as to dapsone- or thi-
oureas-resistant strains. Since the EN L ep-
isodes and adverse side effects induced by
R-76-1 were not so serious as rifampin, it
seems that R-76-1 is quite safe in the treat-
ment of leprosy. Further clinical trials com-
paring the effect of R-76-1 with rifampin
will be conducted in near future.—Authors'
Abstract

Shepard, C. C., Van Landinghan►, IL NI.
and Walker, L. L. Recent studies of an-
ti leprosy drugs. Lepr. Rev. 54 (1983) 23S-
30S.

As a part of the program of the WHO
Therapy of Leprosy (THELEP) Scientific
Working Group, a number of compounds
with potential activity against Mycohade-
rium leprac were prepared in other labo-
ratories. We report here the results of stud-
ies of their activity against Al. leprae with
the use of the kinetic method in mice. A
modified protocol is described that facili-
tates comparison of drugs in the same ex-
periment. Two analogues of cycloserine,
glycylhydroxamic acid and beta-analylhy-
droxamie acid were inactive in a dosage of
0.1% in the diet. Isoetam, (D-2,2'-(ethyl-
endiimino)-di-1-butanol)di-isoniazid meth-
ane sulphonate was also inactive at this dos-
age. Three compounds related to dapsone.
4-nitro-N'-phenylsulphonamide, 4-amino-
N'-phenylsulphonamide, and 4,4'-diami-
nobenzene sulphonic acid phenyl ester, had
little or no activity at dosages of 0.01% in
the diet in experiments with strains shown
to have normal susceptibility to dapsone.
Two thiosemicarbazones, pyridinal-4-thio-
semicarbazone and pyridinal-2-thiosemi-
carbazone, were inactive in dosages of
0.01%; the latter was inactive at 0.01% in
an experiment where thiacetazone was
shown to have bactericidal-type activity at

a dosage of 0.1% and marginal activity at
0.01%. Brochmoprim, a dihydrofolate re-
ductase inhibitor, which is related to tri-
methoprim but has a longer half-life, was
inactive in a dosage of 0.1'!■); it had no syn-
ergistic effect with 0.01% dapsone against a
dapsone-susceptible strain. It was also in-
active against a dapsone-resistant strain,
alone or in combination with dapsone. The
cyanimino analogues of ethionamide and
prothionamide were inactive in a dosage of
0.1% against an ethionamide-susceptible
strain. Experiments with a series of com-
pounds related to chaulmoogric acid were
unsuccessful because the compounds were
too toxic. Experiments with a series of com-
pounds related to clolazimine were unsuc-
cessful because their pharmacokinetics were
unfavorable for study at dosages where clo-
fazimine itself was active. The limitations
imposed by the mouse foot pad system are
discussed and related to those in other ex-
perimental systems.—Authors' Summary

Terencio de las Aguas, .1. Poliquimiotera-
pia en la lepra. [Polychemotherapy in lep-
rosy.] Rev. Fontilles 14 (1983) 27-35. (in
Spanish)

The importance of polychemotherapy in
multibacillary leprosy (LL and BL), in pa-
tients without any previous therapy, as well
as in those already diagnosed and under
monotherapy, but most orall in the resistant
patients, is presented. Sulfones, clofazi-
mine, and rifampin are selected as first line
drugs and prothionamide-ethionamide as
second line drugs. The therapy plans with
the association of two and three drugs and
the convenience of continuing indefinitely
with at least one of the drugs are presented,
insisting on the advantages of the clofazi-
mine-sulfones and rilampin-sullones com-
binations. The necessity of immunotherapy
for the recovery of cellular immunity against
the bacillus is advocated as the only means
of preventii:g relapses and drug resis-
tance.—(.ldaptedfroin Author's Summary)

Clinical Sciences

Acharya, B. P. Clinical observation on iri-
docyclitis in leprosy patients. Indian J.
Opthalmol. 33 (1982) 65-68.

A total of 7258 patients with iridocyclitis
were seen from 1968 to July 1981 and re-
corded from coal field hospitals and Safdar-
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jang Hospital, New Delhi, India; 715 pa-
tients with iridocyclitis Ibllowing leprosy are
discussed in detail. Blindness in 91 patients
on account of leprosy was seen. Out of these
715 cases, acute iridocyclitis was seen in 168
patients and 547 cases were of chronic iri-
docyclitis.—Author's Summary

Alfieri, N., Fleury, R. N., Opromolla, D. V.
A., Ura, S. and de Campos, I. Oral lesions
in borderline and reactional tuberculoid
leprosy. Oral Sur. 55 ( 1 9 8 3 ) 52-57.

Thirty patients, 1 with borderline and
I 5 with reactional tuberculoid leprosy, were
submitted to clinical and histopathologic
studies of the buccal mucosa for detection
of specific lesions. Five reactional tuber-
culoid and eight borderline patients pre-
sented specific conditions characterized by
chronic granulomatous lesions with bacilli,
chronic granulomatous lesions without ba-
cilli. and nonspecific chronic inflammatory
lesions with bacilli. The infiltrate had small
extension, low bacterial levels and the mu-
cosa, with the exception of one case, did not
show ulceration. These results suggest that
in the reactional tuberculoid and borderline
patients the buccal mucosa is not an im-
portant source of bacilli elimination. —Au-
thors' Abstract

Boerrigter, G. Grid system and body dia-
gram for leprosy. Lepr. Rev. 54 (1983)
115-118.

Based to some extent on systems used for
the charting of burns, multiple injuries and
melanomas, a grid system and body dia-
gram is described for the accurate charting
of sites of skin smears in leprosy. It may,
however, also be used for the recording of
birthmarks, scars, "doubtful" skin lesions
and sites from which biopsies have been
taken, either in drug trials or for routine
purposes. It is suggested that the combined
use of a body diagram and a written record
of the relevant grid space, using figures I-
10 and letters A—L, will increase the accu-
racy with which such sites are recorded. It
could also be of value if data are to be ana-
lyzed by computer.— Author's Summary

Bonvoisin, B., Martin„ 1. M., Bouvier, NI.,
Bocquet, B., Boulliat, J. and Duivon, J.
P. Les manifestations articulaires de la

lèpre. [Articular manifestations in lep-
rosy.] Sent Hop. Paris 59 (1983) 302-
305. (in French)

Articular manifestations occur in approx-
imately 1% of cases of leprosy, sometimes
at onset. They consist of a highly inflam-
matory polyarthritis, fairly similar to that
seen in rheumatoid polyarthritis. They often
herald a reactive leprous exacerbation and
are dependent upon immunologic distur-
bances in brittle leprosy (mainly leproma-
tous). Joint pain should be dill'erentiated
from neurologic pain resulting from periph-
eral neuropathy which is often concomitant.
Leprosy should be considered among the
causes of polyarthritis, especially in immi-
grants, but also in residents who have trav-
elled to areas where leprosy is endemic.—
Authors' Summary

Brandt, F. and Kalthoff, P. G. The inci-
dence of lagophthalmus and posterior
synechiae of the iris during chemotherapy
of leprosy (morbus Hansen). Tropenmed.
Parasit. 34 (1983) 75-78.

In the Green Pastures Leprosy Hospital
in Pikhara, Nepal, 340 outpatients with lep-
rosy were examined to evaluate the inci-
dence of lagophthalmus and posterior syn-
echiae of the iris. Patients who had already
received chemotherapeutical treatment
during the first five years following the onset
of the disease developed fewer cases of la-
gophthalmus in both types of leprosy than
patients who remained untreated for longer
than five years. A comparable positive in-
fluence of early chemotherapy on the inci-
dence of posterior syncchiae of the iris could
not be proven. The possible causes were
discussed. —Authors' Summary

Caver, C. V. Rapid screening for leprosy.
Hawaii Med. .1. 41 (1982) 412-414.

Hawaii requires physicians applying for
licensure to demonstrate a rudimentary
knowledge of' leprosy, and thus encourages
detection, early initiation of treatment, and
reduction of morbidity and disabilities. Most
physicians pass this test, then relegate it to
the back of their minds to be brought out
only in rare instances. When the chance of
finding a new case presents itself the phy-
sician may find his knowledge of the disease
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sadly lacking. This usually results in referral
to a dermatologist or leprologist. Often,
family members and other close contacts
must be referred for examination. A rapid
and simple procedure for screening these
persons is outlined herein. —Author's Ab-
stract

Chawhan, R. N., Sirdeshpande, S. I I., Za-
war, 1'. 13., Sengupta, S. R. and Venni!,
V. 1.. Alpha- 1 -antitrypsin in lepra reac-
tion. J. Assoc. Physicians India 30 (1982)
75-77.

Estimation of alpha-l-antitrypsin (AAT)
levels in the sera 0150 cases oflepra reaction
and in 50 age- and sex-matched healthy in-
dividuals was carried out to determine its
value in patients oflepra reaction. The AAT
levels were found to be elevated in the cases
under study. The mean level of AAT in
healthy individuals was 285 ± 66.05 mg%;
whereas in patients with type I reaction it
was 332 ± 18.8 mg%, and in type II reaction
the AAT value was 450 ± 73.7 mg%. The
rise of AAT in patients with type II reaction
was found to be statistically significant. —
Authors' Summary

Goracci, G. and Colangelo, G. Considera-
zioni sulle manifestazioni oro-facciali
della lepra nei casi osservati in Somalia.
[Remarks on the orofacial symptoms of
leprosy observed in Somalia.] Minerva
Stomatol. 32 (1983) 1-5. (in Italian)

After a description of the major features
of leprosy in the light of modern knowledge,
orofacial aspects of the disease are described
in detail with examples of cases observed
in Somalia.—Authors' Summary

Ravettini, 13. A., Capece, A. C. and Ach-
enhach, R. E. Lepra lepromatosa en la
infancia. (A propOsito de las tres Ültimas
observaciones.) [Lepromatous leprosy in
children. (An account of the last three ob-
servations.)] Rev. Argent. Dermatol. 64
(1983) 133-142. (in Spanish)

Three cases oflepromatous leprosy in 11—
12-year-old children are discussed. In light
of the current literature the following as-
pects are analyzed: transmission mecha-
nism, age, sex, clinical manifestations, bac-
teriology, histopathology and immunology.

They presented different characteristics;
one of them with reactive erythema nodo-
sum. No prepuberal exacerbation was ob-
served. The rare frequency of this form of
leprosy during this period of life is pointed
out.—Authors' Summary

Selliah, K. and Ayasamy, A. An unusual
presentation ollepromatous leprosy. Med.
.1. Malaysia 37 (1982) 213-214.

The patient was a 60-year-old male re-
ferred by a dental surgeon with a diagnosis
of squamous cell carcinoma of the cheek of
six-months duration. Examination showed
a nodule of 1 cm x 1 cm on the right cheek.
Immorally, the patient was edentulous and
had an extensive granular ulcerative lesion
involving the right lower mandibular al-
veolus, the buccal mucosa of the right retro-
molar region, and extending posteriorly to
involve the pharynx. The lesion involved
the right floor of the mouth. the right ventral
surface of the tongue. and the posterior as-
pect of the right hard and soft palate. The
entire ulcerated and granular area was red
and covered with a slough, and was firm to
palpation and slightly tender. The clinical
appearance ofthe lesion was very suggestive
of a squamous cell carcinoma. The sub-
mandibular glands on the right were en-
larged and slightly tender. He had a periph-
eral neuropathy of both feet and a trophic
ulcer on the middle of his left sole. A biopsy
specimen was reported to be tuberculoid
leprosy. The clinical impression of squa-
mous cell carcinoma was so strong that a
further two biopsies were performed and
sent to two different pathologists. In both
instances the pathologic diagnosis was com-
patible with tuberculoid leprosy. The pa-
tient had a past history of tuberculoid lep-
rosy in 1947, and was hospitalized from
1947 to 1952. Since 1952 he had been fol-
lowed as an out-patient for his tuberculoid
leprosy. The patient was started on rifampin
600 mg daily and dapsone 100 mg daily and
within two months the oral lesion had com-
pletely healed, leaving an atrophic scar. It
was felt that, although the patient had been
on treatment for tuberculoid leprosy since
1947, the occurrence of his oral lesion while
still on therapy was probably the result of
inadequate therapy and poor compliance.—
(Adapter/1/ .0m the article)
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Simone, C. and Racanelli,^Osteosclerosis
in leprosy. hal. J. Orthop. Traumatol. 8
(1982) 211-219.

The literature contains little reference to
the phenomenon of osteosclerosis in lep-
rosy. The aim of the authors' investigations
was to determine: a) the incidence of os-
teosclerosis as part of the radiographic pic-
ture in the distal extremities of the limbs,
b) the pathological substratum, and c) the
possible clinical significance.

The research was carried out on 233 lep-
rosy patients at the Colonia Hanseniana di
Gioia del C'olle (Bari). Italy. The authors
examined 260 radiographs of the hands and
1310 radiographs of the feet. A number of
biopsy samples of bone were taken from
four patients and examined by means of
microradiography, using ultraviolet fluores-
cent light and also by historadiography.

The basic radiographic features indica-
tive of osteosclerosis were: a) reactive os-
teosclerosis, b) sclerosing periostosis, and c)
massive osteosclerosis. The authors ob-
served a preponderance of osteosclerosis in
the bones of the first digital ray, both in the
phalanges and metatarsals or metacarpals.
The sesamoid bones were affected more
commonly in those of the first digit than
those of the fifth.

The radiographic findings were confirmed
microscopically. It is difficult to assess the
possible clinical significance because of the
transient nature of the osteosclerosis in the
evolution of the lepromatous lesions with
time.— Authors' Summary

Stevens, M. H. and Nielsen, D. R. Otolar-
yngologic manifestations of Hansen's dis-
ease. Otolaryngol. Head Neck Sung. 90
(1982) 544-547.

A Mexican migrant farm worker whose
condition was previously undiagnosed was

examined at the University of Utah Medical
Center, Salt Lake City, Utah, U.S.A. He had
an unusual peripheral neuropathy, ulcera-
tive and nodular skin lesions, and multiple
head and neck complaints. Results of the
history, physical examination. and multiple
biopsies led to the diagnosis of lepromatous
leprosy. Although an uncommon disease in
the United States, leprosy remains a corn-
M011 cause of head and neck pathologic con-
ditions in many parts of the world and must
be considered in the appropriate clinical set-
ting.—Authors' Abstract

Subramaniam, K., Marks, S. C. and Seang
lion Nah. The rate of loss of maxillary
anterior alveolar bone height in patients
with leprosy. Lepr. Rev. 54 (1983) 119—
127.

Alveolar bone loss and periodontal status
were measured radiographically and clini-
cally in 22 patients with leprosy after a four-
year interval. The average reduction in al-
veolar bone height in the anterior maxilla
ranged from 0.09 to 0.13 mm per year, being
lowest in patients with lepromatous disease.
These results are similar to previous mea-
surements of attachment loss, a comparable
parameter. in Norwegian patients without
leprosy who exhibit good oral hygiene and
much better than Sri Lankan patients with
poor oral hygiene similar to that found in
these patients with leprosy. These data sug-
gest that previous observations of increased
alveolar bone loss in patients with lepro-
matous disease are the result of bone lost
before treatment and that reduced bone loss
in the presence of abundant dental plaque
and poor oral hygiene may be related to
immune dysfunctions in patients with lep-
rosy.—Authors' Summary

Immuno-Pathology

Antia, N. H. and Nedugayil, K. Persistence
of Mycobacterium leprae in the periph-
eral nerve. Indian J. Med. Res. 77 (1983)
420-422.
Thirty-two nerves were biopsied from

leprosy patients undergoing surgery. who

had been treated with dapsone (DDS) for a
minimum period of four years. The ho-
mogenate of these nerves was inoculated into
the mouse foot pad of non-immunosup-
pressed mice to assess the viability of .1/y-
cobacterium leprae. Only three lepromatous
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patients showed a positive foot pad count.—
Authors' Abstract

Bach, NI. A., IIotienbach, A., Lagrange, P.
II., Wallach, I). and ('ottenot, F. Mech-
anisms of T-cell unresponsiveness in lep-
rosy. Ann. Immunol. (Paris) 1341) (1983)
75-84.

We analyzed the mechanisms of T cell
unresponsiveness to A/ycobacterutin frprae
antigens and to unrelated antigens or T cell
mitogens in human leprosy and in an ex-
perimental model of m urine infection by Al.
lepracmurium (Mlm). In human leprosy,
monoclonal antibodies OKT3, OKT4 and
OKT8 were used to enumerate T cell sub-
populations within peripheral blood. In-
creased percentages of OKT8' cytotoxic/
suppressor cells were observed in untreated.
non-reactional lepromatous patients. Con-
versely, lepromatous patients suffering from
erythema nodosum leprosum. an Arthus-
like phenomenon. exhibited a transient drop
in the percentage of OKT8' cells with a cor-
relative increase in the proliferative re-
sponse to T cell mitogens. We studied the
proliferative response to ll. leprae of OKT4
and OKT8' cells isolated by a negative se-
lection procedure using antibody-induced
cytotoxicity plus complement. None of these
subpopulations proliferated when incubat-
ed with Al. leprae. In some patients, control
treatment of mononuclear cells with com-
plement alone induced the reappearance of
a strong proliferative response to H. leprae,
suggesting the existence of an active sup-
pressor mechanism through soluble factors
of an unknown nature.

In Mlm-induced murine leprosy, a pro-
gressive decrease was observed in the pro-
liferative response to concanavalin A
(ConA), and an early decrease in Interleukin
2 activity in supernatants from ConA-stim-
ulated spleen cells. Splenic T cells from
Mlm-infected mice transferred into naive
recipients accelerated the local Mlm growth
in these recipients, suggesting that suppres-
sor T cells may play a pathogenic role in the
progression of Mlm infection.—Authors'
Summary

Birdi, T. J., Mistry, N. F., Mahadeian, P.
R. and Antia, N. H. Alterations in the
membrane of macrophages from leprosy

patients. Infect. Immun. 41 (1983) 121-
127.

Macrophage cultures pulsed with viable
Mycobacterium leprae were assessed for
erythrocyte rosetting in three groups of in-
dividuals, i.e., normal subjects, and tuber-
culoid and lepromatous patients. Of these,
only the lepromatous group showed a re-
duction in rosetting ability after infection
with Al. leprae. The specificity of such a
reduction pattern was confirmed by using
various mycobacteria to infect the macro-
phages. A threshold effect was noted in all
three groups. Although a reduction was ob-
tained in the amount of rosetting of mac-
rophages from lepromatous patients with
10' acid-fast bacilli per culture, tuberculoid
and normal macrophages resisted such an
effect with as large a dose as 20 x 10'-30 x
10' and 30 x 10' bacilli per culture. re-
spectively. The .1/. leprae-caused alter-
ations in macrophages from lepromatous
patients were reversible by treatment with
trypsin and colchicine. Cytochalasin B and
Tween 80 were unable to alter the pattern.
Treatment of cells with neuraminidase was
inconclusive since it enhanced rosetting val-
ues of both control and infected cultures.
These manipulations were significant in elu-
cidating the target point of the host (mac-
rophage) and parasite (AI. leprae) interac-
tion and in delineation of the external and
internal effects upon the macrophages. Both
Al. leprae and macrophages were partici-
pants in Fc reduction, as treatment of the
former with ri fampin and of the latter with
cycloheximide significantly augmented the
rosetting ability. In conclusion, it appears
that Al. leprae, upon entering a lepromatous
macrophage, initiates the production of a
protein which acts via the microtubules to
alter membrane topography. It is possible
that the altered membrane prevents effec-
tive macrophage-lymphocyte interaction.
This could be one of the mechanisms by
which cell-mediated immunity is sup-
pressed in lepromatous leprosy.—Authors'
Summary

Cho, S.-N., Yanagihara, D. L., Hunter, S.
W., Gelber, R. H. and Brennan, P. J. Se-
rological specificity of phenolic glycolipid
I from Mycobacterium leprae and use in
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serodiagnosis of leprosy. Infect. Immun.
41 (1983) 1077-1083.

The serological activities of the specific
phenolic glycolipid 1 from Mycobacterium
hp/we, its dissected parts, and related gly-
colipids from other mycobacteria were ex-
amined by enzyme-linked immunosorbent
assay against hyperimmune anti-.1/. 'twat('

rabbit antiserum and sera from patients with
leprosy and other mycobacterial diseases.
High anti-phenolic glycolipid I imm uno-
globulin M antibodies were Ibund in 23 of
24 (96%) lepromatous leprosy patients on
short-term chemotherapy and in 8 of 13
tuberculoid leprosy patients (62%). Sera
from patients with tuberculosis or atypical
mycobacterial infections were devoid of
anti-phenolic glycolipid I activity. The
structurally related phenolic glycolipids from

kausasii and M. boris and the aglycone
segments of the IL leprae product showed
no significant activity. Thus, the trisac-
charide determinant of phenolic glycolipid
1 is specific in its structure, serological ac-
tivity, and, to a lesser extent, the antibody
class it evokes.—Authors' Abstract

I)eo, NI. G. "Pro-eu-karyote" graft accep-
tance: A mechanism for intracellular par-
asitism—a new hypothesis for pathogen-
esis of leprosy. Med. Hypotheses 8 (1982)
/87-295.

The capacity to recognize "self" and "non-
self," that is present even in unicellular or-
ganisms, plays a key role in biological evo-
lution and maintenance of species. As soon
as lymphocytes made their appearance in
phylogeny, they became an integral part of
the process of rejection of foreign grafts. A
number of vertebrates also possess a well-
defined system of tissue histocompatibility
antigens that determines the degree of for-
eignness in grafted cells. It is well estab-
lished that donor cells could only survive if
they are accepted as "self" by the recipient.
This concept is now extended to interaction
of prokaryotes (microbes, protozoa, etc.)
with mammalian cells. It is hypothesized
that intracellular parasites survive and mul-
tiply only in those cells which recognize them
(parasites) as "self." Once a parasite enters
the susceptible cell, a situation similar to a
cellular graft in a unicellular organism is

created and the host immune system might
be of little help, particularly if the affected
cells were cells other than macrophages. The
basic mechanism of defense in such a sit-
uation may reside in a "self," "non-self -
recognition system. Those who recognize the
parasite as "non-self" would be able to kill
it. The mechanisms of "self"—"non-self"
recognition, as well as that of killing of"non-
self" prokaryotes, need further elucidation.
Clinico-pathological features of leprosy. in-
cluding the Mitsuda reaction, which is the
local response of the body to surface (trans-
plantation/recognition) antigens of Myco-
bacte•ium /eprac, have many features that
support this notion. —Author's Abstract

Furukawa, F., Ozaki, M., Imamura, S.,
Yoshida, H., Pinrat, A. and Ilamashima,
Y. Associations of circulating immune
complexes, clinical activity, and bacterial
index in Japanese patients with leprosy.
Arch. Dermatol. Res. 274 (1982) 185-
188.

Although many investigators found the
presence of circulating immune complexes
(CIC) in patients with leprosy, there are few
reports with regard to the correlations among
the CIC level, clinical activity, and bacterial
index. Based on our findings that the ('IC
level detected by C'lq solid phase assay
(ClqSPA) in lepromatous leprosy correlates
significantly with clinical and bacteriologic
features, ClqSPA seems to be one of the
most suitable and reliable methods of
studying the mechanisms of an im m tine-
complex-mediated pathology in leprosy.—
(Adapted Pam the article)

Gaulier, A., Prat, J.J., Wallach, D., Palan-
gie, A., LeSec, G. and Cottenot, F. Dem-
onstration of T lymphocytes in leprous
granuloma using the acid a naphtyl ace-
tate esterase activity. An attempt at quan-
titative analysis. Pathol. Res. Pract. 176
(1983) 103-114.

In 9 leprosy patients (I TT, 1 13T, 4 BL
and 3 LLp), esterase positive lymphocytes
(T lymphocytes) were studied in frozen sec-
tions of skin biopsies by s naphtyl acetate
esterase pH 5.8 method (ANAE). Four pa-
tients had never been treated previously and
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five patients exhibited clinical and bacte-
riological evidence of relapse fbr inadequate
therapy at first biopsy. There was an in-
crease in ANAE (+) lymphocyte density in
granulomas when second biopsies were done
after efficient treatment, evaluated by ba-
cillary index fbr the eight bacilli fermis pa-
tients, and clinical improvement. The sig-
nificance of T cells in granulomas is
discussed. —Authors' Summary

I larboc, M. and Closs, 0. Immunological
aspects of leprosy. In: Inanunolo,:u SO,
Progress in Immunology. Fougereau, M.
and Dausset, J., eds. London: Academic
Press, Ltd., 1980, 1231-1243.

Leprosy may to a great extent be consid-
ered as an immunological disease. The caus-
ative organism, Mycobacterium /mai', is
virtually nontoxic and may occur in great
numbers in the skin with almost no clinical
symptoms. Most symptoms of the disease
are due to immune reactions against the ba-
cilli. Complications, such as nerve damage
which is responsible for the deformities so
often associated with the disease, are di-
rectly due to immune reactions. The case is
the same for erythema nodosum leprosum
which is a classical example of an immune
complex disease in man. It has become in-
creasingly apparent that leprosy offers
unique opportunities for studies of the re-
lationship between host and parasite during
a chronic infection, particularly develop-
ment of clinical symptoms due to immune
reactions against antigenic substances lib-
erated from micro-organisms. Leprosy is
thus developing as a "model disease" which
provides essential information on the im-
portance of immune reactions in several
chronic infectious diseases.

In this position paper. we present our view
on the current state of knowledge on essen-
tial immunological features of leprosy. We
have deliberately focused attention on areas
where current concepts may need to be chal-
lenged and where the available information
is incomplete, thus pointing to areas in need
of further work. —(Adaptedirom the article)

Haregewoin, A., Godal, T., Mustafa, A. S.,
Belehu, A. and Yemaneberham, T. T-cell
conditioned media reverse T-cell unre-

sponsiveness in lepromatous leprosy. Na-
ture 303 (1983) 342-344.

In some subjects the infective agent of
leprosy„ ,11vcobacterizon leprae, causes dis-
seminated (lepromatous) disease. Such sub-
jects have a major role in the transmission
of the disease and show deficient T cell re-
sponses both in vivo and in vitro to lep-
rae, but not to other antigens. Numerous
studies have recently shown that T cells with
functional capabilities after initial triggering
with antigen can be maintained in a state
of continuous proliferation in vitro when
cultured in medium containing Interleukin
2 (IL-2). Here we have studied the effect of
IL-2 rich T cell conditioned medium on lep-
romatous peripheral blood mononuclear
cells. Our results show that although lep-
romatous T cells fail to produce IL-2 after
exposure to M. leprae they can respond by
proliferation to M. leprae in the presence of
T cell conditioned medium, suggesting that
the unresponsiveness in lepromatous lep-
rosy results from a deficiency in the pro-
duction of IL-2 or related factors and not a
lack of Al. /eprae-reactive T cells.—Au-
thors' Summary

Iliadi-Alexandrou, M. E., Patramani, I.,
Benetsanos, P., Parissis, N. and Pavla-
ton, M. CHSO and C3 component of com-
plement in Hansen's disease. Int. J. Der-
matol. 21 (1982) 515-520.

Although a variety of complement values
have been reported in leprosy, we found no
difference in the CHSO and C3 in the sera
of 30 normal persons and 233 lepromatous
patients. No statistically significant differ-
ence was observed in CHSO and C3 values
between healthy controls and lepromatous
patients taken as a whole or separated into
the different types of the disease spectrum
(p > 0.1). A statistical difference in C3 titers
was found between healthy controls and
borderline patients (p < 0.05 > 0.01) but
the sample number is too small to be valid.
An important number of sera tested had low
and an equally important number had high
complement values. Sera with high and low
values are important because high values
are found in acute inflammatory reactions
and low values demonstrate complement
activation. Discrepancies in reported results
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are probably due not only to differences in
the methods used, storage, and limited
number of sera tested, but mainly to the
stage of the disease and the drugs admin-
istered. — Authors' Abstract

Ivanyi, J., Sinha, S., Aston, R., Cussell, I).,
Keen, AI. and Sengupta, U. Definition of
species specific and cross-reactive anti-
genic determinants of .11yeabacterium
leprac using monoclonal antibodies. (lin.
Exp. Immunol. 52 (1983) 528-536.

Four soluble antigens of .11yeabacierium
h'prae have been identified using 12 inurine
monoclonal antibodies. Their specificity.
taxonomic distribution and molecular na-
ture were analyzed by radioimmunoassays
and by immunoblotting from polyacryl-
amide electrophoresis gels. A protein anti-
gen MY I (1 2K) reacted with one antibody
(M L06) without demonstrable crossreactiv-
ity for any of the other 20 tested species of
mycobacteria. Another four antibodies
which identified antigen MY2 revealed only
a marginal degree or crossreactivity with
three other species of mvcobacteria. Two
antigens shared by several other mycobac-
teria species were: MY3 represented by five
protein bands (35-70K) and a subtilisin re-
sistant molecule MY4 (40-50K) with two
distinct determinants and presumably of
polysaccharide nature. The described
monoclonal antibodies may represent novel
valuable diagnostic reagents as well as tools
for the purification of antigens which could
be explored towards prophylactic or ther-
apeutic immunization against leprosy. —
Authors' Summary

Iodlin, R. L., Gebhard, .1. F., Taylor, C.
R., and Rea, T. H. In sail characteriza-
tion of T lymphocyte subsets in the re-
actional states of leprosy. Clin. Exp. Im-
munol. 53 (1983) 17-24.

Using monoclonal antibodies and the im-
munoperoxidase technique, the numbers
and distribution of T lymphocyte subsets in
the tissues of reactional states of leprosy (6
reversal reaction. 9 erythema nodosum lep-
rosum (ENL) and 2 Lucio's reaction) were
determined and compared with those found
in stable. nonreactional patients (6 tuber-
culoid, 2 borderline lepromatous and 7 lep-

romatous). The pattern of segregation of the
suppressor/cytotoxic phenotype at the pe-
riphery of the granuloma was found in both
nonreactional tuberculoid lesions and re-
versal reactions, but was better developed
in the former. In ENL and Lucio's reaction.
as well as in nonreactional lepromatous tis-
sue, the helper/inducer and suppressor/cy-
totoxic phenotypes were both admixed with
the aggregated histiocytes. However, the
helper/suppressor ratio in ENL (2.1 ± 0.4)
was significantly larger than that in non-
reactional lepromatous tissue (0.7 ± 0.4,
p < 0.001). The immature thymocyte an-
tigen OKT6 was found on scattered large
nonlymphoid cells, most commonly in tu-
berculoid and reversal reaction tissues, less
commonly in ENL, but only irregularly in
nonreactional lepromatous tissue. The pe-
ripheral pattern of the suppressor/cytotoxic
phenotype may be an immunohistological
reflection of a cell-mediated immune re-
sponse common to both nonreactional tu-
berculoid and reversal reaction patients. The
reversal of the helper/suppressor ratio in
ENL as compared to nonreactional lepro-
matous disease suggests some role for cell-
mediated immunity in the pathogenesis of
ENL. The OKT6 positive cell is of unknown
origin and function.—Authors' Summary

AIorito, T., Kano, K. and Milgrom, F. Stud-
ies on the Paul-Bunnell antigen-antibody
system. Ill. Detection of a Paul-Bunnell-
related antigen in syphilis and leprosy.
Int. Arch. Allergy Appl. lam -tuna 71
(1983) 117-121.

By means of double-diffusion precipita-
tion tests in agarose gel with selected infec-
tious mononucleosis (IM) sera. an antigen
was detected in sera of patients with syphilis
and leprosy. Of 378 syphilis sera tested 39
(10.3%) and of 36 leprosy sera 7 (19.4%)
gave positive results. Sera of patients with
various other diseases were negative. This
antigen was demonstrable in sera ofpatients
with both early and late syphilis and was
shown to be unrelated to cardiolipin. Ab-
sorption studies of the IM sera with bovine
and sheep erythrocytes and guinea pig tis-
sues revealed that this antigen was identical
with or closely related to the previously de-
scribed B antigen of the Paul-Bunnell (P-B)
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antigenic complex and distinct from het-
erophile antigens of Hanganutziu-Deicher
(H-D) and of Forssman specificity. How-
ever, 2 of 89 syphilis sera without the P-B
antigen were shown to contain antigen(s) of
H-I) specificity. None of the syphilis or the
leprosy sera contained P-B antibodies, but
11-D antibodies were found in 13% of syphi-
lis sera.—Authors' Abstract

Ridley, NI. .J., INIarianayagam, V. and Spec-
tor, W. G. Experimental granulomas in-
duced by mycobacterial immune com-
plexes in rats. .1. Pathol. 136 (1982) 59-
72.

After BCG were complexed with homol-
ogous anti-BCG serum 1gM was found to
be firmly bound to the organisms. Prepa-
rations were made at antigen/antibody
equivalence and at twolbld and fourfold an-
tibody excess. They were injected subcuta-
neously into rats. At equivalence the mix-
tures provoked rapidly developing necrotic
destructive lesions containing many bacilli.
Injection of mixtures at antibody excess
caused the rapid formation of epithelioid
cell granulomas without necrosis and con-
taining few bacilli.

Compared with the injection of BCG
alone, injection of comparable numbers of
IgM-complexed bacilli at equivalence led to
more rapid necrosis but also more rapid res-
olution of the granulomas which lbllowed.
Delayed type skin reactions to PPD took
longer to develop after injection of com-
plexed BCG, usually as long as four weeks.
The delay varied directly with the degree of
antibody excess. This failure to detect cell-
mediated immunity was reflected in the his-
tology of the draining lymph nodes which
differed strikingly from that seen after in-
jection of BCG alone. In animals injected
with bacilli in excess antibody, epithelioid
cell granulomas formed and viable bacilli
were apparently eliminated before skin re-
actions to PPD developed. It is concluded
that circulating immunoglobulin, perhaps
IgM in particular. is likely to play a signif-
icant role in the pathogenesis of tuberculosis
and similar diseases and that the relative
ratio of antigen to antibody within the le-
sions may be crucial in influencing the bal-
ance between tissue destruction and heal-
ing.— Authors' Summary

Ridley, M. .J. and Ridley, I). S. The im-
munopathology of erythema nodosum
leprosum: The role of extravascular com-
plexes. Lepr. Rev. 54 (1983) 95-107.

Skin biopsies of 20 patients with erythe-
ma nodosum leprosum were studied his-
tologically, by acid-fast, silver and immu-
nological methods for the demonstration of
bacterial antigen, and by immuno-peroxi-
dase for a variety of immunological factors.
The results were compared with those in ten
non reacting lepromatous patients.

At the center of the ENL lesions there was
always disintegration of macrophages and
release of bacterial antigen, comprising cell
walls and particulate or diffuse components
of Mycobacterium leprae. These products
were found to combine first with IgM, later
with IgG, which together with complement
components of the classical pathway were
present at the same sites. These complexes
were found both extracellularly and in neu-
trophils and macrophages, and were con-
stant features of acute stage lesions. C-re-
active protein and B-lipoprotein were
present in varying amounts and were as-
sociated partly with connective tissue. It is
thought that CRP, and the related SAP, may
be factors in the disruption or repair of elas-
tic and collagen, which are conspicuous in
some ENL lesions. The results support the
view that ENL is an immune complex phe-
nomenon, possibly self-perpetuating, oc-
curring at the site of breakdown of small
lepromatous granulomas. The immune
complexes are extravascular and in this re-
spect ENL differs from the classical "serum
sickness" described by Arthus.—Authors'
Summary

Salgame, P. R., Mahadevan, P. R. and An-
tia, N. II. Mechanism of immuno-
suppression in leprosy: Presence of sup-
pressor factor(s) from macrophages of
lepromatous patients. Infect. Immun. 40
(1983) 1119-1126.

Human peripheral blood mononuclear
cell proliferation induced by Mycobacte-
rium leprac could be inhibited by the sup-
pressor factor in the lysate of the macro-
phages of lepromatous leprosy patients.
Macrophages from normal subjects and
tuberculoid patients did not show produc-
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tion or a suppressor factor. Inhibition oc-
curred only when the factor was present in
the initial stages of lymphocyte culture. The
factor is heat stable and nondialyzable. Pro-
liferation induced by some mycobacteria
and concanavalin A could also be blocked
by the factor. Interestingly, blastogenic re-
sponse by a few other antigens and phyto-
hemagglutinin could not be inhibited by the
suppressor factor. Mononuclear cells pre-
treated with such lysate from lepromatous
macrophages for 24 hr could induce sup-
pressive activity in the cells in vitro in an
autologous system. Treatment of these cells
with carbonyl iron after the induction phase,
to remove phagocytic cells, did not abolish
their suppressive activity. The lepromatous
macrophage lysate also generated suppres-
sive activity in a T lymphocyte-enriched
population of normal subjects. These stud-
ies are interpreted to indicate that immu-
nosuppression in lepromatous patients is
produced by both macrophages and T lym-
phocytes. The exact phase in which either
of these cells acts as a suppressor may be
different. Specific suppression by macro-
phages to AL leprac can be an early event,
and nonspecific suppression by T lympho-
cytes may be a later event in the course of
lepromatous leprosy.—Authors' Abstract

Spector, W. G., Marianayagam, Y. and
Ridley, NI. J. The role of antibody in pri-
mary and reinfection BCG granulomas of
rat skin. J. Pathol. 136 (1982) 41-57.

Primary subcutaneous infection of rats
with BCG leads to a three-stage local re-
action. There is first a short-lived simple
granuloma corresponding with high levels
of cell-mediated immunity (CMI). This is
followed by an explosive phase of necrosis
and local mycobacterial multiplication cor-
responding with low levels of CMI and high
levels of circulating anti-BCG antibody. Fi-
nally the lesion resolves via an epithelioid
cell granuloma as bacteria fall in number
and CMI returns.

Reinfection with BCG produces quite dif-
ferent lesions when initiated at different
stages of the primary infection. Reinfection
during the short first stage causes a self-heal-
ing epithelioid granuloma. Reinfection dur-
ing the long second stage produces a florid
necrotic, bacilli-laden lesion. Reinfection

during the third stage produces only a ves-
tigial, transient granuloma.

It is suggested that the evolution of tu-
berculous lesions depends on the interplay
of CMI, bacillary load, and circulating an-
tibody. A large antigenic load in the pres-
ence of high antibody titers causes necrosis
and bacillary multiplication; whereas re-
duced bacterial numbers plus antibody and
high CMI lead to compact granulomas and
healing. The first situation may be analo-
gous to immune complex disease in antigen
excess and the second to complexes in an-
tibody excess.

An analogy is drawn between the rein-
fection experiments and natural infection
after BCG vaccination in humans. It is pos-
tulated that BCG vaccination in man may
be followed by a phase in which antibody
is high relative to CMI. If because of high
prevalence rates, natural infection with large
doses of bacilli was more likely to occur at
this time, the results might help to explain
the failure of BCG prophylaxis in India and
comparable countries, as opposed to its suc-
cess in the United Kingdom.—Authors'
Summary

Williams, G. T. Isolated epithelioid cells
from disaggregated BCG granulomas—an
ultrastructural study. J. Pathol. 136 (1982)
1-13.

Non-caseating epithelioid granulomas
have been induced in rats by the subcuta-
neous injection of BCG vaccine, and their
cellular disaggregation to yield isolated ep-
ithelioid cells has been achieved using col-
lagenase. Ultrastructurally, epithelioid cells
in both intact granulomas and disaggregated
cell suspensions showed a spectrum of ap-
pearances ranging from cells with conspic-
uous, rough-surfaced, endoplasmic reticu-
lum ("plasmacytoid epithelioid cells") to
cells containing numerous cytoplasmic,
membrane-bound vesicles ("vesicular epi-
thelioid cells"). Numerous intermediate
forms were present. Endocytosed material
was inconspicuous.

Investigation of disaggregated 4,10, and
28 day lesions showed that the proportion
of vesicular epithelioid cells increased with
maturation of the granulomas. Nevertheless
a full spectrum of epithelioid cell morphol-
ogy was present as early as four days.
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It is suggested that mononuclear phago-
cyte cells entering the granuloma transform
into vesicular epithelioid cells via an inter-
mediate plasmacvtoid stage. The successful
isolation of viable epithelioid cells from
granulomas may allow the function of these
cells to be evaluated further. — Author's
Summary

Williams, G. T. Isolated epithelioid cells
from disaggregated I3CG granulomas—
some functional studies. J. Pathol. 136
(1982) 15-25.

Isolated epithelioid cells from disaggre-
gated rat BCG granulomas show a morpho-
logical spectrum from "plasmacytoid" to
"vesicular" forms on electron microscopy.
Functional studies on these isolated cells
showed that all epithelioid cells exhibited
poor trypsin-resistant glass adherence and
poor phagocytosis of latex, zymosan, anti-
body-coated and complement-coated
erythrocytes when compared with macro-
phages, especially at the vesicular end of the
spectrum. A high proportion of all epithe-
lioid cell types was found to have Fe surface
receptors, but C3 receptors were reduced on

vesicular cells compared with the plasma-
cytoid variety. The findings indicate that the
progressive transformation of mononuclear
phagocytes into vesicular epithelioid cells
through plasmacytoid intermediates is ac-
companied by a concomitant modification
of cell function. The significance of these
changes is discussed.—Author's Summary

Young, D. B. and Buchanan, T. NI. A se-
rological test for leprosy with a glycolipid
specific for Mycobacterium leprae. Na-
ture 221 (1983) 1057-1059.

A phenolic glycolipid from Mycobacte-
rium leprae was purl lied and used as antigen
in an enzyme-linked immunosorbent assay.
Antibodies directed against the lipid were
seen in serums from leprosy patients but not
in serums from uninfected controls or pa-
tients infected with other mvcobacteria, in-
cluding Al. tuberculosis. The antibody re-
sponse distinguished between the .11. /eprae
lipid and the structurally related phenolic
glycolipid from A/. kansasil. This assay has
considerable potential as a specific serodi-
agnostic test for leprosy infection.—Au-
thors' Abstract

Microbiology

Abou-Zeid, C., Voiland, A., Michel, G. and
Cocito, C. Structure of the wall polysac-
charide isolated from a group of coryne-
bacteria. Eur. J. 13iochem. 128 (1982) 363-
370.

Leprosy-derived corynebacteria (LDC) is
a group of "diphtheroid" bacteria isolated
from leprosy patients. Their cell wall was
previously shown to contain, in addition to
a peptidoglycan of the meso-diaminopi-
melic type and to mycolic acids of the cory-
nomycolic type, a polysaccharide fraction.
The present work relates the preparation and
analysis of the wall polysaccharides of three
LDC strains and two reference organisms
;Ilycobacteriion sniegmatis and Corynebac-
terium hol. Thamiii. These polymers were
obtained by mild alkali hydrolysis of puri-
fied cell walls, and were purified to homo-
geneity by column chromatography on
DEAE-cellulose and Sephadex G-75 col-

umns. By this procedure, two fractions con-
taining, respectively, neutral polysaccha-
rides and polysaccharide-peptidoglycan
complexes, were obtained. The former,
which was composed of arabinose and ga-
lactose in .11. smcgmatis. contained, in ad-
dition, mannose in LDC cells, and mannose
plus glucose in C'. hollMannii. The presence
of arabinose, galactose and mannose in a
constant ratio in the wall polysaccharide
preparations of three LDC isolates suggests
that arabinogalactomannan is the polysac-
charide component of the envelope of this
group of corynebacteria. A structural anal-
ysis was accomplished by methylation anal-
ysis and periodate oxidation. On the basis
of the analytical data, a model for the pri-
mary structure of the polymer has been pro-
posed, which is similar to that available for
the arabinogalactan of AI. tuberculosis. Ac-
cording to the proposed model, the main
chain of LDC polysaccharide is made of
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galactopyranose, galactoluranose and ara-
binoluranose. The latter is present in both
the branching points and the lateral chains
of the polymer. Mannose in the pyranose
form, and arabinose in the furanose form,
are located at the extremities. In conclusion,
the inference that arabinog,alactan is the wall
polysaccharide of microorganisms belong-
ing to genera Corpiebaclerium, llycobac-
teriltm, Nocardia (CMN group) is not gen-
erally valid, since the corresponding
polymers in some corynebacteria have ad-
ditional monosaccharide components. —
Authors' Abstract

Gueur, NI. C., I larboe, NI., Fontaine, F.,
Delville, .1. and Cocito, C. Comparison of
the cytoplasmic antigens of leprosy-de-
rived corynebacteria and some mycobac-
teria. Scand. Immunol. 17 (1983) 497-
506.

The immunological relationship between
leprosy-derived corynebacteria (MC') and
reference mycobacteria was analyzed by
crossed immunoelectrophoresis with inter-
mediate gel. For this purpose. three refer-
ence systems (LDC15/anti-LDC15, LDC 18/
anti-LDC8, and LDC8/anti-LDC8) were
developed. They showed 15-20 distinct an-
tigenic components in LDC cytoplasm. Ex-
tensive crossreactivity was observed among
different LDC isolates. affecting 3-17 com-
ponents. Moreover, several components
were shown to crossreact with mycobacteria
when anti-Bacillus Calmette-Gurin (BCCi),
anti-.11reohaetcTium leprae, other antisera
and lepromatous leprosy sera were incor-
porated in the intermediate gel. The major
crossreactive component. antigen M. was
present in all LDC isolates and crossreacted
with antigen 7 of M. /epate and antigen 60
of M. hovis BCG. The thermostability of
these antigens and the specificity of the
crossreacting antigens were assessed. The
data underline the degree of immunochem-
ical homogeneity within the LDC group of
microorganisms and relatedness with .11.
leprae and other mycobacteria.— Authors'
Abstract

Hunter, S. W. and Brennan, P. J. Further
specific extracellular phenolic glycolipid
antigens and a related diacvlphthiocerol

from .11ycobacterium leprae. J. Biol.
Chem. 258 (1983) 7556-7562.

Mycobacterizon /eprae in infected arma-
dillo tissue produces extracellular phthi-
ocerol-containing lipids in amounts well in
excess of the bacterial mass. The principal
component (1.38 mg in I g of liver, wet
weight, containing 3.7 x 10"' itl. leprae
bacilli) consists of a mixture of two phthi-
ocerol homologs, 3-methoxy1-4-methy1-
9,11-dihydroxyoctacosane and 3-methox-
y1-4-methy1-9,11-dihydroxytriacontane,

OCH,

CH,- (CH,),-CH-CH,-CHACH 2 L-CH-CH -CH 2-CH,

OH^OH^CH,

= 16 or I8

in which the hydroxyl functions are acvlated
by a mixture of three "mycocerosic acids":
2.4.6,8-tetramethylhexacosanoate, 2,4,6,8-
tetramethyloctacosanoate, and 2,4,6,8-tet-
ramethyltriacontanoate. The structures were
established by saponification of the native
lipid, direct probe electron impact- or
chemical ionization-mass spectrometry of
the phthiocerol or its permethylated deriva-
tive, and gas-liquid chromatography-elec-
tron impact-mass spectrometry of the
methyl esters of the fatty acids. In addition
to the previously reported M. /eprac-spe-
cific triglycosvlphenolicdiacyl phthiocerol,
the extracellular products contain small
amounts (about 60 pg/g of infected liver.
wet weight) of two other phenolic glyco-
lipids, one of which (Phenolic Glycolipid-
III) has been structurally elucidated.

6-0-Me-Glcp(111 ••112.3-di-O-Me-Rhap(.1

-2)3-0-Me-RI -Lap n I •

phenol -CH 2- (CHA

OCH,

CH- CH, - CH (( 11 2 1,-CH -C11 CH, CH,

OR^OR^(11,

assuming certain enantiomeric configura-
tions for the sugar substituents: the R-acyl
functions are identical with those in the di-
acylphthiocerol. Phenolic Glycolipid-III
reacts in enzyme-linked immunosorbent as-
says with sera from patients with leprosy
and with rabbit antisera raised against whole
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M. leprac. The phthiocerol-containing lip-
ids may be synonymous with the electron
transparent capsules of M. hp/we, and their
unreactive state may confer on them the
role of passive protectors of the bacillus. —
Authors' Abstract

Katoch, V. NI., Wayne, L. C. and Diaz, C.
A. Serological approaches for the char-
acterization of catalase in tissue-derived
mycobacteria. Ann. Microbiol. (Paris)
13313 (1982) 407-414.

Cell-free extracts of Mycobacterium lop-
raemurium from mouse liver and M. /eprae
from armadillo liver were analyzed for the
presence of any mycobacterial catalase by
using the specific inhibitor 3-amino-12,4-
triazole and seroprecipitation titrations.
These studies clearly demonstrated the
presence ofa "T" type olmycobacterial cat-
alase in .11. /epraemurium and placed it, in
terms of immunological distance, in a po-
sition between .11. tuberculosis and M. av-
loin. The results did not reveal any detect-
able "T" catalase activity in the M. leprae
preparations. The "M" type catalase activ-
ity which was observed did not bind to anti-
sera against "M" catalase of AI. kansasii,
but was bound to the extent of 80% to anti-
sera against normal armadillo liver catalase.
The significance of the component of the
"M" catalase in M. leprac preparations
which did not react against antibodies to
normal liver remains to be determined.—
Authors' Summary

Kusaka, T. and Izutni, S. Gas chromatog-
raphy of constitutive fatty acids in My-
cobacterium leffae.Microbiol. Immunol.
27 (1983) 409-414.

A constitutive saturated and mono-unsat-
urated fatty acid pattern orMycobacterium
/eprae. isolated from the liver of a nine-
banded armadillo with experimental lep-
rosy, was analyzed gas chromatographically
and compared with that of cultured .11. lop-
'vermillion, ali11117, hOVIS, strain BCG
and M. smegmatis. In comparing the fatty
acid pattern thus obtained and the known
structure of mycolic acids in these myco-
bacteria, an experiential rule that each
species ofmycobacteria has a relatively high
content of normal (straight-chained) satu-

rated flitty acid having two more carbons
than those of the (y-branch in this species'
mycolic acids, coincided well for all my-
cobacteria tested. In particular, .11. /eprae
was found to contain a relatively high con-
tent of behenic acid (n-C,,,„) and the carbon-
number of the (t-branch in this species' my-
colic acids is 20, as we previously reported.
These data suggested the possibility of sim-
ple detection of M. leprac by gas chroma-
tography, and results sustaining this possi-
bility were obtained.—Authors' Abstract

Pattyn, S. R. Bacteriology of Mycobacte-
rium leprac. Lepr. Rev. 54 (1983) 17S-
2 2.S.

A review is presented on the morphologic
features, chemical characteristics, growth
capacity, drug sensitivity, metabolic activ-
ity and antigen structure of Mycobacterium
leprae. Since the availability of large num-
bers of Al. leprae from armadillo tissue,
knowledge, particularly on the chemical
characteristics, has increased. It may be ex-
pected that knowledge on the metabolic ac-
tivities will increase, leading perhaps, one
day, to the long-awaited in vitro cultivation
of the organism.— Author's Summary

Wheeler, P. R. Catabolic pathways for glu-
cose, glycerol and 6-phosphogluconate in
Mycobacterium leprac grown in armadil-
lo tissues. J. Gen. Microbiol. 129 (1983)
1481-1495.

With radioisotopes, it was shown that
suspensions of Mycobacterium /eprae oxi-
dized glycerol, 6-phosphogluconate. glu-
cose, glucose 6-phosphate, and at a low rate,
gluconate, to CO,. The incubation period
in these experiments was usually 20 hr, but
after 140 hr up to five times more glucose
and gluconate had been converted to CO,.
Studies with differentially labelled glucose
indicated that glycolysis and the hexose
monophosphate pathway were used tbr glu-
cose dissimilation.

Key enzymes of glycolysis, the hexose
monophosphate pathway and glycerol ca-
tabolism were detected in cell-free extracts
from purified M. leprac, but phosphoketo-
lase, Entner-Doudoroffpathway activity and
gluconate kinase were absent. All these en-
zymes were present also in host tissue, but
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biochemical evidence is presented which in-
dicates that all enzymes detected in extracts
from M. leprue were authentic bacterial en-
zymes. Additionally, they could all be de-

tected in extracts of M. leprae prepared by
treatment with NaOH in which host en-
zymes adsorbed to M. /cprac are inactivat-
ed.—Author's Abstract

Experimental Infections

Adu, II. 0., Curtis, .1. and Turk, .1. I,. The
resistance of C57BL/6 mice to subcuta-
neous infection with Mycobacterium lep-
raemurium is dependent on both T cells
and other cells of bone marrow origin.
Cell. Immunol. 78 (1983) 249-256.

Thvmectomized or sham-thvmectomiz-
ed C5713L/6 mice were irradiated and re-
constituted with either C5713L/6 bone mar-
row cells or bone marrow cells from 11-2
matched 13AL13/13 mice. The ability to limit
organism multiplication at the site of infec-
tion in response to a moderate dose of My-
cobacterium lepraemurium is shown to be
T cell mediated and not dependent on the
type of bone marrow cells used for recon-
stitution. Dissemination of the organisms
on the other hand appeared to be dependent
on both T cells and cells of bone marrow
origin.— Authors' Abstract

Kawaguchi, Y., Matsuoka, M. and Kawat-
su, K. Susceptibility to M. frpracinurirtof
of CBA, DBA and C3H mice. Jpn. J. Lepr.
51 (1982) 57-64.

Susceptibility to subcutaneous inocula-
tion with Mycobacterium lepraemurium,
strain Hawaiian-B, of four mouse strains
(CBA/J, CBA/N, DBA and C3H/Bi) was
examined, concerning the relation between
the clinical features of subcutaneous lep-
roma at the inoculation site and the evo-
lution of visceral lesions. Hawaiian-B strain
has been maintained only by passages from
C57BL/6 to C57BL/6 mice in our labora-
tory since 1956. Mice of C3H, C3H/He,
BALB/c, KK, DDD and C57BL/6 strains
were also examined by the same manner
mentioned above as controls.

Subcutaneous lesions developed, a large
and soft, typically malignant type leproma,
at the inoculation site in CBA/J. CBA/N,
DBA and C3H/Bi mice, and extensive in-
volvement was observed in their viscera, as

observed in C3H mice. Taking the char-
acteristics of the above strains of mice into
consideration, C'13A/J strain mice are much
more suitable to use in mouse leprosy ex-
periments as a representative of the typi-
cally malignant.—Authors' Abstract

Ltivik, M. and Closs, 0. Induction of de-
layed type hypersensitivity against ultra-
son icated .11ycobacterium lepraemurium
bacilli without simultaneous local reac-
tivity against live bacilli or protective im-
munity. Clin. Exp. Immunol. 53 (1983)
319-327.

Delayed-type hypersensitivity (DTH) was
induced in C3H mice by subcutaneous im-
munization with Mycobacterium lepraemu-
rium (Mlm) antigens in Freund's complete
(FCA) or Freund's incomplete (FIA) adju-
vant. The total ultrasonicate (MlmSon-P)
of Mlm bacilli as well as the water soluble
fraction (MlmSon-S) of this ultrasonicate
was found effective. MlmSon-S was used as
the test antigen. Specific DTH also devel-
oped after immunization with heat-killed
Mlm bacilli in FIA, but not with heat-killed
bacilli in saline. Some mice were pre-treated
with cyclophosphamide (CY) or splenec-
tomized to augment the effect of immuni-
zation. In no instance was DTH to Mlm-
Son-S accompanied by detectable local
reactivity to live Mint bacilli measured as
swelling of the infected foot pad or by re-
duced multiplication or dissemination of the
bacilli during the first 11 weeks after inoc-
ulation. As determined by testing in the in-
fected foot pad eight weeks after inocula-
tion, Mlm infection did not induce DTH to
MlmSon-S in non-immunized mice, and
Mlm infection was found to neither aug-
ment nor suppress established DTH to
M1mSon-S. The experiments thus demon-
strated a clear dissociation between DTH
to MlmSon-S and local reactivity to live
Mlm bacilli, as well as between DTH to
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MlniSon-S and protective immunity to Mlm
infection.—Authors' Summary

Sehiefer, II. B. and NIiddleton, I). M. Ex-
perimental transmission of a Mine my-
cobacterial skin disease (feline leprosy).
Vet. Pathol. 20 (1983) 460-471.

Non-culturable, acid-fast bacteria from
two spontaneous cases of so-called feline
leprosy were transmitted to rats and cats
and further passaged in rats or cats. Two to
six months alter infection. cats developed
cutaneous lesions that were indistinguish-
able f'rom spontaneous cases, including the
occurrence of nasal granulomata in one cat.
When injected into rats, the mycobacteria
caused a generalized mycobacteriosis and
the granulomatous reaction was composed
chiefly of macrophages without polymor-
phonuclear granulocytes. Infection of cats
with .11vcobacterium lepraemurium did not
produce any lesions. The feline disease may
be a suitable model for the study of human
leprosy (Hansen's Disease).—Authors' Ab-
stract

Shepard, C. C., Van Landingham, R. NI.,
Walker, L. L. and Shunzhang
Comparison of the immunogenicity of
vaccines prepared from viable Mycobac-
terium boris BCG, heat-killed M•cobac-
terium leprac, and a mixture of the two
for normal and Al. /eprae-tolerant mice.
Infect. Immun. 40 (1983) 1096-1103.

Intradermal vaccines consisting of viable
Mycobacterium boris BCG, heat-killed M.
leprac, or mixtures of the two were titrated
in mice in doses of 10 5 . 2 , 10 5 . 8 . 10' 4 , 10 7 .".
and 10 7 . 6 acid-fast bacilli. The immune re-
sponse was measured by sensitization (48-
72 hr foot pad enlargement on challenge
with 10 7 ." heat-killed Al. leprac) and by pro-
tection against infection with a viable Al.
leprac challenge. There was increasing re-
sponse with increasing dose of vaccine, and
overall the responses to the three vaccines
were similar. At the lowest dose, however,
the combination of BCG and M. lepraegave
superior protection. The local reaction to
the vaccines in the lower dose range was
less severe with the M. leprae vaccine. In

another experiment, the three vaccines were
compared in normal mice and in mice that
had been rendered tolerant by intravenous
injection of A/. ieprae. The tolerant mice
developed no measurable sensitization on
vaccination with Al. /mut', but they de-
veloped partial but distinct sensitization on
vaccination with BCG, alone or in combi-
nation with .11. Ieprae. The tolerant mice
developed little or no protection with any
of the vaccines, however.—Authors' Ab-
stract

Tomioka, II. and Saito, II. Effect ol - phorbol
myristate acetate, a tumor-promoting
agent, on the growth of .11vcobaderium
lepracuntrium in the mouse fbotpad. Mi-
crobiol. Immunol. 27 (1983) 395-407.

Phorbol myristate acetate (PMA). a po-
tent inflammatory agent with tumor-pro-
moting activity, was examined for its effect
on the growth of Mycobacterium leprae-
mullion (Mint) in the left hind Ibot pad or
mice. When the animals were infcted with
10 4 Mlm and received multiple injections
of 3 og of PMA in the infection site weekly
during the first two months and biweekly
thereafter. the growth of the bacilli was
markedly enhanced. PMA injection in the
infction site resulted in severe foot pad
swelling accompanied by inflammatory
signs, such as redness, edema, induration,
and sometimes ulcer. Acetic acid. as potent
an inflammatory and hyperplastic agent as
PMA but without any appreciable tumor-
promoting action, did not stimulate Mini
growth when it was injected biweekly in the
site of infction with Mini at a dose of 30
omol per injection. When mice were in-
fected with 10' Mlm, proper elimination of
bacilli from the infection site was observed
during the first three months. In this case,
multiple injections of PMA in the infection
site resulted in the enhancement of the elim-
ination of Mlm by host defense mecha-
nisms, although PMA caused as severe in-
flammation as that observed when Mini
infection was produced with a small
inoculum (10' Mlm). In both cases. dexa-
methasone was synergistic with, but indo-
methacin and t.-1-tosylamide-2-phenyl-
ethylchloromethyl ketone were antagonistic
to, the effect of PMA.—Authors' Abstract
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Banerjee, B. and Ilazra, J. Geo-ecology of
leprosy with special reference to West
Bengal. Geogr. Med. 12 (1982) 26-58.

Although the etiological conditions for
leprosy have not been clearly understood
yet, the study gives us the whole spectrum
of approach for future researchers, so as to
focus their emphasis to correlate this disease
with the trace elements of soils. Such studies
should be encouraged since they provide the
key to the control of leprosy. But, at present,
the regional concentration of leprosy is less
marked and large number of cases go un-
noticed in the central plains of Bengal, es-
pecially around the Calcutta metropolitan
district. If such cases are not isolated and
treated there is an immense probability that
leprosy in West Bengal will be a much great-
er menace to society than it is today.—(From
the Authors' Conclusion)

Collier, A study of case-holding in lep-
rosy patients in Asia, based on duration
of treatment, 1976-1980. Lepr. Rev. 54
(1983) 89-94.

From 14 different centers treating leprosy
patients in Asia, a study was made of the
periods of time for which patients attended
during the years 1976-1980. They were di-
vided broadly into "local" and "non-local,"
the former being essentially from allocated,
nearby leprosy control areas (but also to a
lesser extent from the vicinity of the base
or hospital, if this was not in fact in the
control area). The latter were from "all oth-
er areas" and included visitors (rich and
poor), vagrants and patients with no fixed
address. Within the first year after starting
treatment, 32.4% of "local" and 62.9% of
"non-local" patients were lost, and two years
later they had not returned and no infor-
mation had been received of their removal
from the area, or death. Data are further
presented on the percentage rate of loss for
five years, and at the end of this period 66%
of "local" and 88% of "non-local" patients
had been lost. The possibility is discussed
that in the case of"non-local" patients these
figures may be less disconcerting than they
appear, since many may have reported back

to some other leprosy control unit in their
area of origin or to another part of the coun-
try. The figures for loss of "local" patients
are, however, considered to be serious and
possible reasons are discussed. The collec-
tion of these figures on case-holding and
their presentation to the staff concerned had
an almost immediately beneficial effect in
raising standards of work. Possibly the most
important factor in achieving this was an
even greater attention to personal contact
with each patient.— Author's Summary

Dharmalingam, R. and Shannnigan, P. The
complexities of health education in lep-
rosy. Int. J. Health Educ. 24 (1982) 176-
182.

This experience has brought to light the
need to provide adequate training to work-
ers before they engage in health education
and community organization. In the partic-
ular project, evaluation of the training itself
was revealing. So far, the non-medical su-
pervisors had been doing a "mechanical"
job during their fieldwork, i.e., checking on
cases already detected by the leprosy work-
ers and determining whether they were
undergoing treatment or not. They had no
idea as to ways of involving leaders and
patients or initiating a process of health ed-
ucation at different levels with the aim of
making case detection "a voluntary people's
program" and leprosy a disease that would
no longer be considered as a matter for so-
cial contempt. The involvement of satisfied
patients was also of value. While the indi-
vidual approach helped to give confidence
to patients, group discussions proved effec-
tive in disseminating information and cre-
ating a feeling of group responsibility. Above
all, the experience was very positive in that
it helped the non-medical supervisors to de-
velop new skills in community organization
and the planning of health education activ-
ities with the people themselves. They were
able to appreciate that their role includes a
responsibility in health education and the
provision of support to leprosy workers in
their routine work of surveillance. Further-
more, all groups were able to see the differ-
ence between a leprosy control program with
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a health education component and One
which lacks such an asset.

Control and eradication programs in gen-
eral can only be effective when people's be-
havior is in harmony with the objectives.
For this purpose, a clear understanding of
the different aspects of a disease is required
both by the lay people and by the front-line
workers who provide the service. To those
who are actually dealing with patients and
the community, it is even more important
to understand the socio-psychological fac-
tors operating at the individual, family and
community levels.

The knowledge, attitudes and practices
study revealed several deterrents to prompt
treatment: lack of awareness of the serious-
ness of the problem; escape mechanism; and
fear of being labelled a leprosy case with the
stigma attached to the disease. As the dis-
ease advances, the patient becomes anxious
to get treated but at that stage the com-
munity does not give him the sympathy and
support needed. These findings point to the
fact that health education of the individual
alone is inadequate. Strong group support
is a major asset in the control of leprosy. It
is up to the community and the family to
take responsibility in encouraging those who
are close to them to seek medical help. To
achieve such support, leprosy workers and
their supervisors need to receive the kind
ofprofessional preparation that will provide
them with the skills necessary to convince
the community that early diagnosis and
continued treatment are important and
meaningful.—(From the Authors' Conclu-
sion)

McDougall, A. C. and Cologlu, A. S. Lep-
romatous leprosy in man; depth of the
cellular infiltrate and bacillary mass in re-
lation to the possibility of transmission
of leprosy by biting arthropods. Ann.
Trop. Med. Parasitol. 77 (1983) 187-193.

In order to further define the possible role
ofarthropods in the transmission of leprosy,
the depth of the cellular infiltrate and ba-
cillary mass in the skin of patients with un-
treated lepromatous leprosy was measured,
and this was related to the depth of pene-
tration of the mouthparts of some species
of arthropods of medical importance. The
results confirmed that large numbers of ba-

cilli are readily available to the biting ap-
paratus of several species of arthropods, but
not to that of the scabies mite, which has
only a superficial attachment and depth of
penetration. The data do not indicate that
leprosy transmission in man (or animals)
occurs through biting arthropods, but they
do lend support to this possibility, if only
in a mechanical sense.—Authors' Abstract

Romero, A. Politicas y estrategias pant los
programas de control de lepra. [Policy and
strategy for leprosy control programs.]
Bol. Of. Sanit. Panam. 93 (1982) 220-
232. (in Spanish)

This article provides an analysis of cur-
rent policy in leprosy control programs in
Latin America, and describes the achieve-
ments that have been accomplished as a
result of recent epidemiological and thera-
peutic advances. The importance of being
familiar with the leprosy problem in all its
aspects and the availability of resources for
selecting the most appropriate measures for
an effective control program are discussed.
A program based on the identification of
patients and their followup, as well as on
the knowledge of the disease's clinical, bac-
teriological, and epidemiological character-
istics is put forward. Also, other important
factors to be considered in preparing a lep-
rosy control program in Latin America are
pointed out, such as: rehabilitation; support
services; personnel training; health educa-
tion in the field of leprosy; organization,
preparation and evaluation of a program;
and the role of research as a priority activ-
ity.—Author's Summary

Sansarricq, H. Recent changes in leprosy
control. Lepr. Rev. 54 (1983) 7S–I 6S.

The implementation of the secondary
prevention strategy for leprosy control based
on dapsone monotherapy had to face many
difficulties. The main global results ob-
tained during the period of the dapsone
monotherapy approach may be summa-
rized as follows:

a) Worldwide. More than 5 million lep-
rosy cases out ofan estimated total of about
10 million existing cases are now under
treatment. It can be estimated that from 1–
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1.5 million leprosy patients have been re-
leased from control during the last decade.

b) Under favorable circumstances reduc-
tions of prevalence of 80% were achieved
in a few countries or areas.

The shortcomings of dapsone mono-
therapy have been increasingly realized over
the last 15 years. A new approach to sec-
ondary prevention of leprosy through mul-
tidrug therapy of all cases has been recently
recommended by WHO. The contribution
of the THELEP Scientific Working Group
to the development of the newly recom-
mended regimens has been essential, clearly
demonstrating transfer of the results of re-
search to control efforts. For the first time
the results of worldwide research efforts.
stimulated and coordinated at the global
level, have been translated into important
changes in the strategy for leprosy control.

However, in the long term, primary pre-
vention methods, the most important being
an effective vaccine, are an essential need
in an effective strategy for leprosy control.
In addition, immunological tools which
would allow the identification of individu-
als at high risk of developing lepromatous
leprosy will be of great help.

In any case, it is unlikely that conclusions
on the efficacy of a vaccine will be available
within the next decade, or that new potent
drugs can be developed.

Therefore, for the years to come, and de-
spite the shortcomings and limitations of
the secondary prevention approach, the im-
plementation of effective chemotherapeutic
regimens based on combinations of bacte-
ricidal drugs is a must if we do not want the
leprosy problem to become unmanageable
and the gains made so far to be lost. Con-
sequently, in the WHO leprosy program for
the next quinquennium top priority has been
given to the implementation of multidrug
therapy. —(From the article)

Smith, J. H., Folse, D. S., Long, E. G.,
Christie, J. D., Crouse, D. T., "hews, NI.
E., Gatson, A. M., Ehrhardt, R. L., File,
S. K. and Kelly, NI. T. Leprosy in wild
armadillos (Dasypus novemeinctus) of the
Texas Gulf Coast: Epidemiology and my-
cobacteriology. J. Reticuloendothel. Soc.
34 (1983) 75-88.

A significant prevalence of leprosy has

been demonstrated in wild Louisiana ar-
madillos. The Texas Gulf Coast still has
endemic human leprosy, and recent mores
in Texas have markedly increased arma-
dillo-human contact. Armadillos were
screened by physical examination, and by
ear-snip and slit-scrape technique. Animals
that screened "positive" were sacrificed and
necropsied under aseptic conditions. Liver,
spleen, gross lesions, and four groups of
lymph nodes were cultured for mycobac-
teria and were studied histologically. Base
ratios and DNA homology with Mycobac-
terium 'qua(' were determined on myco-
bacteria from two armadillos (and two tis-
sues from one ofthese): these studies indicate
that the organism found in Texas armadillos
is M. //Ivaco Twenty-one of the armadillos
were leprous-4.66%. The local prevalence
varied from 1.0% to I 5.4%. Epidemiologic
implications of these findings and the oc-
currence of other concomitant mycobacte-
rial infections are discussed.—Authors' Ab-
stract

Xu Keyu, et al. HLA and leprosy. II. The
associate of HLA-DR, with lepromatous
leprosy. Chin. J. Dermatol. 16 (1983) 24-
27. (in Chinese)

HLA-DR typing was performed in 69 pa-
tients of Jiangsu Han nationality with lep-
rosy including 37 cases of lepromatous type
(LL and BL) and 32 cases of tuberculoid
type (TT and BT), together with 65 healthy
controls of the same nationality matched for
locality, age and sex.

Three groups of the leprosy patients (all
patients, lepromatous patients and tuber-
culoid patients) were compared with the
healthy controls, respectively. Statistically
shown, increased frequency of DR2 was ob-
served in all patient groups as well as in the
lepromatous patient group, even after cor-
rected for the number of DR antigens tested
(x= = 9.16, p = 0.003, Pc = 0.024, RR =
3.15 and x 2 = 11.69, p = 0.0006, Pc =
0.005, RR = 4.68, respectively). Slightly in-
creased frequency of DR2 was observed in
tuberculoid cases, but it was not statistically
significant.

In a total of 216 haplotypes the relative
delta parameters ofthe tri-locus linkage dis-
equilibri um between HLA-A, DR and -B,
DR, and the supposed leprosy susceptibility
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gene were calculated with the Porta-Mc-
H ugh's lbrmulas by computer according to
AR model. Three haplotypes relatively sus-
ceptible to leprosy were found, namely AI I -
DR2 to lepromatous, A9-DR2, A I 1-DR5
and 13w60-DR3 to tuberculoid.

The results obtained further indicated that
the susceptibility gene of leprosy is very

likely linked with the HLA region and in-
directly demonstrated that the gene might
be on the DR side.

The fact that lepromatous and tubercu-
loid patients were associated with different
H LA haplotypes suggested that leprosy ap-
peared to be a disease of heterogeneous na-
ture.—Authors' Abstract

Rehabilitation

Angulo, M. H., Fraguela Rangel, .1. V., Ba-
quero, G. F., Sanahria Negrin, .1. and
Guzman, C. S. Hallatgos radiolOgicos Os-
teoarticulares en manos y pies clinica-
menta normales en en fermos de lepra. In-
forme prelim inar. [Radiological bone and
joint findings in clinically normal hands
and feet of leprosy patients. Preliminary:
report.] Rev. Cub. Med. Trop. 34 (1982)
54-64. (in Spanish)

Radiographic examinations were made of
the hands and feet of 20 lepromatous lep-
rosy patients. The patients presented no
clinical manifestation of disease of their
hands and feet. A review was made of the
evolution and pathogenesis ofbone and joint
lesions due to leprosy. A classification of
these lesions is presented.—(ftom Authors'
Summary)

Boucher, P. Correction de la grille cubitale
14)reuse par le proced6 du "lasso" de Zan-
colli. [Correction of cubital contractures
in leprous patients employing Zancolli's
lasso technique.] Chirurgie 108 (1982)
753-757. (in French)

A new technique known as the lasso pro-
cedure has been proposed by Zancolli for
correction of cubital contractures. It in-
volves attaching the superficial flexor ten-
don to itself after section. and following its
looping around the proximal flexor pulley,
with subsequent possible flexion of the first
phalanx.

This technique, or a variation, was em-
ployed in 22 patients with supple or still=
ened claw hands from leprosy. Good results
were obtained in supple contractures. only
moderate results being observed in fingers

with stiffness or the proximal interphalan-
geal joints.

The technique is simple and reliable and
merits wide use in therapy for cubital con-
tractures in general and those in leprous pa-
tients in particular.— Author's Summary

Bourret, P. Place de la chirurgie dans le
traitement et la rehabilitation des le-
preux. [Contribution of surgery to the
treatment and rehabilitation of patients
with leprosy.] Chirurgie 108 (1982) 744-
752. (in French)

The hypertrophic neuritis complicating
leprosy associates "internal compression"
due to increase in nerve volume within a
thickened inextensible neurilemma, and
"external compression" of the canals of the
ulnar nerve at the elbow, the median nerve
at the wrist, the external popliteal nerve at
the neck of the fibula, and the posterior tib-
ial nerve at the bend of the foot.

These compressions provoke a hyperalgic
syndrome, or more frequently a deficiency
syndrome which becomes more or less rap-
idly irreversible. When well conducted and
usually effective medical treatment is in-
sufficient, a useful procedure is well timed,
surgical decompression before definite axon
destruction has occurred. This frequently
provides functional recovery and prevents
paralysis and particulary the trophic dis-
orders and mutilations that follow loss of
sensitivity in the extremities.— Author's
Summary

Brandsma, J. NV. and Lijilogt, T. Timing of
tendon-transfer surgery. Lepr. Rev. 54
(1983) 109-114.
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Thirty-live leprosy patients who had ten-
don-transfer surgery recovered nerve func-
tion postoperatively. The tendon transfers
were performed to correct paralytic defor-
mities resulting from ulnar, median and
common peroneal nerve damage. Nerve
function recovery was found in 2.8% of the
hands that had claw-finger correction fbr
ulnar palsy; in 5.1(Vo of the hands that had
opponens replacement for median palsy, and
in 6%-9% of the operated drop-feet.

Analysis of the records showed that none
of the patients had been operated on within
six months after the onset of nerve damage.

Postoperative deformity following nerve
function recovery was rare in the hand. but
occurred in 5 out of I 8 ofthe feet that showed
postoperative recovery.— Authors' Sum-
mary

Chopra, J. S., Maur, S., Nlurthy, J. NI. K.,
Radhakrishnan, K. and Kumar, B. Clini-
cal, electrophysiological and teased fibre
study of peripheral nerves in leprosy. In-
dian J. Med. Res. 77 (1983) 713-721.

Motor nerve conduction velocity was
studied in the median, ulnar, lateral popli-
teal and posterior tibial nerves in 43 pa-
tients with leprosy. Significant slowing of
motor nerve conduction, as compared to
controls, was detected in the elbow and arm
segments of the ulnar nerve and in the knee-
to-ankle segments of the posterior tibial and
lateral popliteal nerves. Structural changes
were studied in rural nerve biopsies in 41
patients. Axonal loss, myelin fiber loss and
peel- and endo-neurial fibrosis were seen in
all biopsies. Segmental demyelination. re-
myelination and axonal degeneration were
demonstrated by single nerve fiber teas-
ing.—Author's Abstract

Price, J. E. A study of leprosy patients with
deformities, and the implications for the

treatment of all leprosy patients. Lepr.
Rev. 54 (1983) 127-137.

The attendance of leprosy patients with
grade 2 and 3 deformities for treatment and
physiotherapy care at clinics run by the
Bombay Leprosy Project (I3LP) in the slums
of Bombay. India, was very poor. A survey
was conducted to try to discover what fac-
tors might affect attendance. This showed
that many patients had misconceptions
about the disease and their deformity. The
clearer their understanding. the more mo-
tivated they were to attend for treatment.

Appropriate education to improve
knowledge about the disease may play a large
part in motivating all patients. including
those with deformities, to take treatment.
To carry out this education effectively ne-
cessitates an understanding by leprosy
workers of local attitudes and ideas about
the disease.—Author's Summary

Sabato, S., Yosipovitch, Z., Simkin, A. and
Sheskin, J. Plantar trophic ulcers in pa-
tients with leprosy. A correlative study of
sensation, pressure and mobility. Int. Or-
thop. 6 (1982) 203-208.

Thirty patients with leprosy were studied
to correlate the presence and the site of ul-
cers with the neurological status of the plan-
tar surface of the foot, the range of motion
of the ankle, and the pattern of ground pres-
sure beneath the foot as obtained by a fbot-
print apparatus. A highly significant asso-
ciation was found between the presence of
an ulcer and the ground pressure beneath
the foot. between the presence of an ulcer
and the degree of sensation to pinprick, and
between the latter and the ground pressure
beneath the foot. No significant association
was found between the range ofankle move-
ment and the presence of an ulcer. Possible
pathophysiological mechanisms are dis-
cussed.—Authors' Summary

Other Mycobacterial Diseases and Related Entities

Allen, B. NV., Mitchison, D. A., Chan, Y.
C., Yew, W. W., Allen, W. G. L. and Gir-
ling, D. J. Amikacin in the treatment of
pulmonary tuberculosis. Tubercle 64
(1983) 111-118.

Sensitivity tests on strains from 11 pa-
tients with pulmonary tuberculosis, previ-
ously treated with kanamycin and/or ca-
preomycin. showed incomplete cross-
resistance between amikacin and capreo-
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mycin but complete crossresistance be-
tween amikacin and kanamycin. Treatment
with amikacin of four patients with multiple
resistant strains resulted in no response as
assessed by sputum smears and cultures. but
resistance emerged to am i kaci n. kanamycin
and capreomycin. Am i kacin has no role in
the treatment of tuberculosis as it cannot be
given as an alternative to kanamycin. has
no advantages over it and is more expen-
sive.—Authors' Summary

Barriere, H. SarcoIdes cutanees. Traite-
men t par la thalidomide. [Cutaneous sar-
coidosis. Treatment with thalidomide.]
Presse Med. 12 (1983) 963. (in French)

Considering the helpful effects of thalido-
mide on lepromatous reactions and on lu-
pus erythematosus, the author conducted a
clinical trial on cutaneous sarcoidosis.

Two pulmonary and cutaneous sarcoid-
osis patients (whose cutaneous lesions had
persisted in spite of a long-lasting corti-
cotherapy) and two cutaneous sarcoidosis
patients with lesions resistant to antimalar-
ial treatment were studied. The author re-
ports that the effects of thalidomide are
slowly progressive and began to be observed
after two months. Consequently, the treat-
ment was prolonged for 6-12 months. The
tolerance to thalidomide was good. except
for an impression of weakness. Further-
more, thalidomide treatment normalized the
level olangiotension convertase when it was
abnormally elevated prior to therapy (in two
cases).

The author concludes that thalidomide.
whose teratogenic effect must be consid-
ered. seems to be a possible treatment for
persistent forms of cutaneous sarcoides.—
(Tran.qatedfrom the article)

Buechner, S. A., Winkelmann, R. K. and
Banks, P. M. T-cell subsets in cutaneous
sarcoidosis. Arch. Dermatol. 119 (1983)
728-732.

Skin lesions from four patients with sys-
temic and cutaneous sarcoidosis were stud-
ied, by the use of monoclonal antibodies,
for the presence of T cells and T cell subsets.
Large numbers of lymphoid cells reacting
with anti-pan T cell (Leu-1) and anti-helper
and inducer subset (Leu-3) monoclonal

antibodies were observed around and with-
in the sarcoid granulomas in three of the
four patients. Only rare Leu-2-reactive
suppressor cells were observed in all lour
patients. Activated T lymphocytes with fb-
cal acid phosphatase activity, together with
epithelioid cells and multinucleated giant
cells with strong diffuse activity of acid
phosphatase and nonspecific esterase, were
identified within the granulomas. The two
patients with active disease demonstrated
substantially more T cells in the sarcoid
granulomas than did the two patients with
chronic disease. Our study results suggest
the importance of helper T cells in the for-
mation of the sarcoid granuloma by mono-
nuclear phagocytes and imply that the ac-
tivity and duration of disease may be related
to the T cell populations. —Authors' Ab-
stract

Gatti, C. F. and Sampaio, A. P. Leish ma-
niasis anergica difusa (leishmaniasis le-
promatosa). [Diffuse anergic leishmania-
sis (lepromatous leishmaniasis).] Rev.
Fontilles 14 (1983) 21-25. (in Spanish)

A case of allergic diffuse leishmaniasis in
a I4-year-old boy is presented. Monte-
negro's reaction was negative. We observed
a big quantity of parasites in the lesions.
The treatment gave unsatisfactory results.
Differential diagnoses are discussed.—Au-
thors' Summary

Gorzynski, J. and David, C. S. Immune-
response gene-associated antigens (la/
DR). Structure and function in immu-
nologically related diseases. Mayo Clin.
Proc. 58 (1983) 457-466.

Major histocompatibility complex-deter-
mined antigens were originally identified as
a consequence of their ability to induce re-
jection of tissue grafts between organisms
that are not genetically identical. Currently,
much is known about their biochemical na-
ture and intended biologic functions. Major
histocompatibility complex antigens are
found on three types of glycoprotein mol-
ecules. One type (class 1) is associated with
13 2 -microglobulin in the cell-surface mem-
branes ofall body tissues and includes H-2K
and D molecules in mice and HLA-A, B,
and C molecules in humans. These antigens
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are the major cause of rejection of trans-
planted organs. The other two types of gly-
coproteins (class II) are noncovalently linked
to each other, are found in the cell-surface
membranes ofa limited number of cell types,
and include H-2-la molecules in mice and
H LA-DR molecules in humans. They are
noted for their ability to elicit graft-versus-
host disease. Both class I and class II mol-
ecules arc, however, important for the im-
mune recognition of pathogens, although the
types of responses they modulate are dif-
ferent. Class I molecules are important in
the recognition of cell-surface antigens,
whereas class II molecules control respon-
siveness to soluble antigens. Major histo-
compatibility complex-encoded molecules
are also involved in certain autoimmune
diseases. As our understanding of major
histocompatibility complex-controlled im-
mune responsiveness broadens and hybrid-
oma and gene-cloning technology advances,
specific enhancement ofdesired immune re-
sponses and suppression of deleterious ones
will most likely become possible. —Au-
thors' Abstract

Khomenko, A. C., Golyshevskaya, V. I.,
Korolev, NI. B., Litvinov, V. I., Ilyina, 1.
N. and Romanova, R. V. Isolation and
study ofthe morphological properties and
immunogenicity of .14cobacterium tu-
bercu/osis. English abstract in Zh. Mikro-
biol. Epidemio. Immunobiol. 5 (1983) 36.

The experimental study made on 185
guinea pigs revealed that during the che-
motherapy of destructive tuberculosis the
typical bacterial forms of .14cobacterium
tuberculosis rapidly disappeared. but the
cavities ofdestruction were retained and the
presence of the filter-passing forms of .1/.
tuberculosis, along with antigenemia and
specific cell-mediated and Immoral immu-
nity could be detected. The use of repeated
biological subculturing resulted in the re-
version of the filter-passing forms of .1/. tu-
berculosis' to their typical bacterial forms:
simultaneously the increase of antigenemia
(from subculture to subculture) and the en-
hancement of immune responsiveness oc-
curred.—Authors' Abstract

Lavalle, P., de Ovando, F., Novales, .1. and
.Ayala, .1. L. Micobactcriosis cutanea ul-

cerosa. [Ulcerative cutaneous mycobac-
teriosis.] Rev. Mex. Dermatol. 25 (1981)
325-347. (in Spanish)

The authors review the wide distribution
of.1/ycobacterittufulcerans infection in areas
of four continents. They disagree with the
use of local names for such infections. Tak-
ing into account the peculiar clinical, his-
topathological, and bacteriological charac-
teristics of the disease, they propose to name
it ulcerative cutaneous mycobacteriosis by
.1/. ulcerous (micobacteriosis cutanea
ulcerosa por 31. u/ceraus).

They review the main features of the first
Mexican case of this mycobacteriosis, pub-
lished in 1953 and 1956. and report a sec-
ond case. The second case from Mexico was
an 11-year-old boy from Tepepa, Hidalgo
State, who had an ulcer on the right hand
with a necrotic central zone and irregular
and undetermined borders, of two-months
duration, following a trauma. Smears of the
necrotic material, as well as biopsy speci-
mens, showed clumps of acid-fast bacilli in
the center of the ulcer, but not in the border,
in which granulomas with epithelioid and
giant cells were seen. Only one colony of
acid-111st bacilli was obtained on culture
(LOwenstein medium) at 33°C.

Treatment was started with dapsone
(DDS). 100 mg daily alone. Sulfhmethox-
azole-trimethoprim, two tablets daily, was
added but after two months no improve-
ment had occurred. Rifampin was then sub-
stituted for sulfamethoxazole-trimeth-
oprim, and rapid clinical and bacteriological
improvement occurred with complete cic-
atrization within five weeks. A skin graft
was performed in order to complete the
treatment.

These two cases came from neighboring
areas of the state of Hidalgo, in which there
are some small lakes and dams, as has been
described in other endemic zones of the
world. — Authors' Summary

Ledermann, .J. A. and Hofibrand, B. I.
Dapsone in allergic vasculitis: Its use in
Henoch-SchOnlein disease following vac-
cination. J. R. Soc. Med. 76 (1983) 613.

Dapsone, a sulfone, is well known for its
use in the treatment of dermatitis hcrpeti-
formis. It has also been used successfully in
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other inflammatory skin diseases, including
allergic vasculitis. Erythema elevatum di-
utinum, which in common with allergic vas-
culitis is a leukocytoclastic vasculitis. seems
particularly responsive to dapsone. I lc-
noch-SchOnlein disease, a syndrome of al-
lergic vasculitis, is often encountered in gen-
eral medicine but there have been no reports
of the use of dapsone in the treatment of
this condition.

We describe a case of Henoch-SchOnlein
disease that followed typhoid and paraty-
phoid A & B (TAB), cholera and yellow
fever vaccination, resulting in a chronic vas-
culitis that was successfully treated with
dapsone.—(Front the case report)

Portaels, F. and Kimanuka, T. Growth of
actinomvcetales in relation to the pH of
the medium. Abstract in Ann. Soc. 13e1g.
Med. Trop. 64 (1983) 178.

Ninety strains belonging to the genus No-
cardia and 60 strains belonging to the genus
.1/ycobacterium were studied.

The growth at different p1-1 values was
tested for the mycobacteria on LOyvenstein-
Jensen and Dubos oleic agar media: p11
gradients were obtained by use of the
McIlvaine's citrate and SOrensen's citrate
buffers. The growth of Nocardiac and some
.11vcolucteriae was tested on glucose yeast
extract agar and modified Sauton's media:
pH gradients were obtained with Mc-
Ilvaine's citrate buffer and on media ad-
justed with NCI or Na01 -1.

The sensitivity of yeobacieriae and Aro-
cardiac for different pH values was inde-
pendent oldie culture medium and the buff-
er used.

Most of the strains tested grew within a
defined pH range. Minimal. maximal and
optimal pH values were characteristic of
each species. strains of the same species pro-
ducing identical results. However, strains
belonging to the A'. axieroides taxon and
the .1/. avium-intracdhda•e-scrolidaceuni
(MAIS) group, multiplied within various pH
ranges. These results are in agreement with
other systematic analyses which also dem-
onstrated the heterogeneity of the "aster-
oides" and the "MAIS" complexes.

In general, rapidly growing .1/I•o/mac-
/lac' and Arecardiac exhibited a wide pH
range. All strains, except .1/. chelonci and

A'. racciiiii optimally grew between pI-1 7
and 9 . The slowly growing 1 /1•cobacieriae
generally had a narrower pl I range. The op-
timal pH growth range was between 5.8 and
6.5 for all the slow growers with the excep-
tion oil/. lepraemurium which had the nar-
rowest optimal p1-1 range (between p11 5.8
and 6.1).

The specificity of the pl I growth range of
.11►volucteriac and Nocardiac constitutes an
additional taxonomic character differen-
tiating difficult to identify organisms. The
p11 growth range studies allowed us to con-
firm the identification of some of these
strains at the species level and provided an
additional taxonomic character to classify
some isolates in new taxa.— Authors' Ab-
stract

Prabhu, R. and Reddy, M. V. Active and
total E-rosette forming T-lymphocytes in
pulmonary tuberculosis. Indian ,I. Med.
Res. 77 (1983) 308-313.

Active and total E-rosette forming cells
(A-RFC and T-RFC) were estimated in the
peripheral blood of pulmonary tuberculosis
patients with active disease and relapse as
well as treated cases. It was observed that
in active cases A-RFC and T-RFC levels
were decreased, whereas in patients with re-
lapse A-RFC were significantly reduced—
the T-RFC were similar to the percentage
in controls. Treated patients as well as con-
trol subjects had higher levels of both cell
types. In patients who showed improve-
ment after two months of treatment there
was a concomitant increase of both the cell
types. However, A-RFC appeared to be the
more significant sub-population of T lym-
phocytes in all the types of patients. There
was no relationship between the intensity
of delayed hypersensitivity and the level of
A-RFC and/or T-RFC.—Authors' Abstract

Sisk, J. E. and Sanders, C. R. Analyzing
the cost-effectiveness and cost-benefit of
vaccines. World Health Forum 4 (1983)
83-88.

There are currently more than 50 types
of vaccines in the USA that ofkr protection
against diseases as well known as mumps
and others as unfamiliar as anthrax. I-low
worthwhile are these vaccines? Whereas pa-
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tients and their physicians may be in the
best position to evaluate the benefits of the
vaccines for individual use, economists and
policy analysts have attempted to evaluate
the benefits of some of these vaccines fbr
the population as a whole or for certain
groups in the population. In doing so, an-
alysts have relied on two related techniques.
cost-effectiveness analysis and cost-benefit
analysis.

This medical perspective considers seven
vaccines that have been studied by cost-
effectiveness or cost-benefit analysis. Four
of the vaccines— pertussis, poliomyelitis,
measles virus, and rubella virus—arc in-
tended for the general population and pri-
marily for routine immunization of chil-
dren. The other three vaccines—influenza
virus. pncumococcal, and bacille Calmette-
Guerin (BCG)—are recommended for per-
sons (primarily adults) who are at high risk.

The four vaccines for routine immuni-
zation during childhood are not only cost-
effective, but also save money; they confer
net health benefits and reduce net medical
costs. Two of the vaccines intended pri-
marily for adults and special populations—
influenza virus and pneumococcal —are cost-
efkctive because they improve health at a
low cost. These vaccines, however, do not
result in net medical care savings. The third
vaccine for special populations, BCG, may
improve health, although the cost savings
from vaccination are uncertain and may be
small.—(From the article)

Sivara►an, S. Tuberculosis in India—the
prospect. Indian J. Tuberc. 29 (1982) 71-
86.

The extensive lecture on which this paper
is based surveyed tuberculosis from China
to Peru. There are highly informative maps
of the various regions of the world illus-
trating the extent of the tuberculosis prob-
lem in each country. The main interest of
the lecturer is, however, India—where the

tuberculosis death rate is estimated to be
80-100/100,000, the highest anywhere in
the world but declining. Extensive tuber-
culin testing in various BCG vaccination
campaigns provided data from which it may
be estimated that the annual infection rate
may be 10-20/1000. which is at least double
the average rate in developing countries and
ten times that in developed countries. As
regards prevalence, there is evidence of a
rate of bacillary cases ofabout 400/100,000.
There is no evidence of improvement
throughout the country. Without diagnostic
facilities and systematic notification ofcases
it is difficult to present satisfactory infor-
mation about the incidence of the disease.
There are very few reports on attack rates.

In the absence of statistical data it is im-
possible to judge the effect of 30 years' BCG
vaccination campaigns and of the National
Tuberculosis Control Programme which has
now been in operation for 15 years. Its ob-
jectives are widespread BCG vaccination
and case-finding with adequate treatment of
patients discovered to have tuberculosis,
priority being given to those with positive
sputum. These activities are to be carried
on as an integral part of general health ser-
vices and should involve both government
and private institutions and medical prac-
titioners. Using data from the national sur-
vey it may be estimated that there would
be 5000 infectious tuberculous patients and
15,000-20,000 with abnormal skiagrams
suggestive of tuberculosis but with negative
sputa to be dealt with at any one time.

At present about 47% of India is not cov-
ered by the control program because of op-
erational and managerial problems. "We [in
India] will have to shout at our fellow men
in the medical profession and tell them that
we can no longer be indifferent to our tu-
berculosis situation. Jointly we may then
shout to the decision makers and tell them
what is to be done. - - H. G. Calwell (Trop.
Dis. Bull.)
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