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The 1988 JOURNAL-a Continuing Perspective

Our understanding of leprosy continued
to grow in 1988. The XIiI International
Leprosy Congress at The Hague was a show-
case of the wealth of new information avail-
able to us. In addition to the Congress Sup-
plement, it again scems appropriatc to
review the progress in the fìeld as reflected
in lhe pages of lhe 1988 JOURNAL.

In the Original Articles of the March is-
sue, Katoch, et a/. (1 -9)* presented evidence
that pyrazinamide might have some effect
against persisters in multibacillary leprosy.
Pieters, et al. (10-20) presented results of
ficld trials on subcutaneous depot injections
of either dapsone or monoacetyldapsone at
4-week intervals. Excellent pharmacokinet-
ics were obtained with both preparations,
but the dapsone preparation was better tol-
erated. Marks and Grossetete (21-26) made
the interesting observation that the rates of
resorption of the anterior nasal spine and
thosc of alveolar bone in the anterior max-
ilia were independent of each other in lep-
romatous leprosy. Chirmule, et al. (27-35)
described the characteristics of a large sub-
unit of ICRC bacilli which might be a can-
didate for an antileprosy vaccine. Gill, et al.
(36-44) measured lepromin reactions in
healthy, BCG-vaccinated volunteers who
were given graded doses of hcat-killed, ar-
madillo-dcrived Alycobacieritnn /epràe as a
vaccine. There was a dose-response rela-
tionship between the vaccine dose and both
the early and late lepromin reactions. Sen-
gupta, et al. (45-49) coupled soluble M. lep-
rae antigens to the surface ofliposomes and
used them as skin tests. The preparation
elicited both early and late delayed-type hy-
persensitivity reactions similar to integral
lepromin. Wu, et al. (50-55) measured anti-
AI. lepras antibodies by ELISA using phe-
nolic glycolipid-I (PGL-I), whole Al. leprae,
and the natural disaccharide-octyl-bovine
serum albumin (ND-O-BSA) as antigens.
Practical problems were discussed in rela-
tion to the sensitivities and specificities of
the assays. Jacob and Mathai (56-60) cval-

* Numbcrs in parcnthcscs refer to pago numbers in
the INTERNATIONAL JOURNAL OF LEPROSY, Volume 56,
1988.

uated nerve biopsies in the diagnosis of pri-
mary neuritic leprosy. Nearly half of the
patienis had leprosy confirmed by biopsy of
a representative cutaneous nerve. The en-
tire spectrum of leprosy was seen in the
biopsies. Gormus, et al. (61-65) reported a
second sooty mangabey monkey with nat-
urally acquired leprosy. The animal had been
housed in direct contact with the first sooty
mangabey diagnosed as having leprosy in
1979.  The first signs of disease appeared in
the second mangabey monkey in 1986, al-
most 7 years after the disease developed in
the first animal.

In the Editorial section of the March
JOURNAL, Foster, et al. (66-81) summarized
a literature search relating diet to leprosy.
Hastings (82-100) reviewed the 1987
JOURNAL.

In the Correspondence section of the
March issue, Georgiev and McDougall (101-
104) questioned current policies regarding
slit-skin smear services in leprosy control
programs in most paris of the world. The
authors feel that the real value of slit-skin
smears should be re-evaluated and that
smears should be taken by highly trained,
centralized and supervised personnel and
not by unsupervised workers at small pe-
ripheral units. Jopling (104) commented on
the results of lepromin testing in a study by
Katoch, et al. Katoch (105-106) explained
that Dharmcndra lepromin was used in-
stead of Mitsuda lepromin, and commented
on the limited prognostic significance of
lepromin positivity in paucibacillary pa-
tienis on multidrug thcrapy (MDT) in thcir
experience. Corcos (106-109) commented
on a number of points made by Maicr (IJL
55: 1 16-139, 1987). Srinivas (109-110) re-
ported repigmentation of a tuberculoid le-
sion treated with topical 8-methoxypsora-
len solution and exposurc to sunlight. Singh,
et al. (110- 1 1 1) described a very interesting
family in Libya in which eight members in
three generations had histoid leprosy. Fu-
jiwara (1 12-1 15) determined the D and L
configuration of the sugar residucs of the
PGL of M. leprae and M. bons. The ab-
solute configurations of the three sugars of
M. leprae were D for 3,6-di-O-methylglu-
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cose and L for both the 2,3-di-O-methyl-
rhamnose and 3-0-methylrhamnose. Baras
and Levy (115-118) found no evidence that
short-term storage of AI. lepra(' in the cold
affected viabilities as measured by mouse
foot pad inoculations.

In the News and Notes department of the
March issue, we were pleased to see the
well-deserved 1987 Damien-Dutton Award
being presented to Dr. W. Felton Ross (119—
120). The deliberations of an informal
meeting of eminent Indian leprologists was
noted (120-121) in regard to the manage-
ment of patients on MDT. The appoint-
ment of Dr. Hariharan Srinivasan as the
new Director of the Central JALMA Insti-
tute for Leprosy in Agra, India, (121) as well
as the appointment of Dr. Melville Chris-
tian as the new Director of Schieffelin Lep-
rosy Research and Training Center, Kari-
giri, India (121-122) were noted. The
appointment of Professor John Turk as the
new Chairman of the Medical Advisory
Board of LEPRA was noted (123). The well-
deserved Prince of Asturias Prize for Sci-
ence and Technical Research for 1987 was
awarded to Dr. Jacinto Convit of Venezuela
(124).

The Current Literature section of the
March issue began with a report by Ali, et
al. (131) of their experience with Centilla
aseiatica in the treatment of lepromatous
leprosy. Gupta, et al. (131-132) found that
the initial urinary desacetyl rifampin excre-
tion in tuberculosis patients was
cantly increased in those who developed
hepatitis. Datz (134-135) reported that a
leprosy patient with erythema nodosum
leprosum (ENL) underwent a bone scan and
there were bilaterally symmetrical double-
stripe signs involving the distai tibias sim-
ilar to those seen in hypertrophic osteo-
arthropathy. Fornage and Nerot (135) used
ultrasound to diagnose an abscess of the
common perineal nerve in a tuberculoid
leprosy patient. Lamfers, et al. (136) re-
ported a patient with both leprosy and AIDS.
Mann, et al. (136) found that 11 out of 25
bacteriologically positive leprosy patients
had measurable unilateral or bilateral per-
ceptive deafness and suggested that leprosy
seems to selectively involve the cochlea.
Paksoy (136-137) summarized his experi-
ence with indeterminate leprosy.

Barros, et al. (138) studied 20 nerve biop-
sies of bacteriologically negative tubercu-
loid patients using a peroxidase-antiperox-
idase method and anti-BCG antibodies.
Antigen was found in ali 20 of the nerve
biopsies, mainly intracellularly, in the cy-
toplasm of epithelioid edis and, to a lesser
degree, in Schwann, endothelial and plasma
cells. Bharadwaj, ci al. (138-139) found that
anti-M. leprae antibodies as measured by
the FLA-ABS test fell gradually in patients
with inactive disease. A significant portion
of multibacillary cases continued to show
high antibody levels, implying the presence
of continuous antigenic stimulus even after
several years of clinically inactive disease.
Britton (139) put forth the interesting hy-
pothesis that exposure to ultraviolet (UV)
light might favor the presentation ofM. frp-
rae wItigens along a suppressive pathway in
the skin. Britton, et al. (139-140) and de
Wit, et al. (140) undertook sophisticated an-
tigenic analysis of Al. leprae. Gonzalez-
Abreu and Gonzalez (140) found no evi-
dence that a lepromin injection influenced
an ELISA using the PGL-1 of AI. leprae.
Mehta, et al. (140-141) observed that en-
dothelial cells infected in vitro with live AI.
lepra(' released alkaline phosphatase but that
no response was seen with heat-killed ba-

Muthukkaruppan, ei al. (141) found
reduced CD2+ cens in the peripheral blood
of bacteriologically positive lepromatous
leprosy (LL) patients but normal levels of
CD3+ edis. Peripheral blood mononuclear
cens from healthy controls could be exposed
to AI. leprae invitro and a decrease in CD2+
but not CD3+ cells could be seen. This pile-
nomenon may be related to the nonspecific
immunologic unresponsiveness seen in bac-
teriologically positive LL patients. Porichha
and Bhatia (142) studied 36 histoid leprosy
biopsies and found epithelioid cell foci in 5
and polygonal, foamy macrophages in 12 of
the cases. Schmutzhard, et al. (142) mea-
sured urinary neopterin excretion as a cor-
relate of cell-mediated immunity and found
elevated neopterin excretion in 80% of lep-
rosy patients but, surprisingly, no difference
between tuberculoid and lepromatous pa-
lients. Sibley, et al. (143) found in vitro in-
hibition of phagosome-lysosome fusion in
mouse macrophages containing freshly iso-
lated live Al. leprae but a majority of pha-
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gosomes containing gamma-irradiated AI.
leprae underwent fusion with lysosomes.
Verghese, et al. (144) presented evidence
that the immunogenicity of Al. leprae may
be enhanced by conjugation with fluores-
cein isothiocyanate (FITC).

Bhagria and Mahadevan (144) described
a modification of the fluorescein dizicetate
method of determining the viability of AI.
leprae by obtaining quantitative and non-
subjective measurements of fluorescence in
a spectrofluorometer. Bharadwaj, et al.(144—
145) found that Al. leprae contained isoci-
trate lyase and malate synthase activities
and concluded that AI. lepra(' could metab-
olize via the glyoxylate bypass of the TCA
cycle. lbegbu, et al. (145) subjected cell son-
icates of M. leprae to isoelectric focusing
and chromatofocusing. The proteins of my-
cobacteria in general as well as M. leprae
were acidic in nature and there were differ-
ences noted between untreated and auto-
claved AI. leprae preparations. Kato (145—
146) described a multifactorial liquid me-
dium used to grow acid-fast organisms from
armadillo tissues containing M. leprae. Ka-
toch, et al. (146) found that asparagine and
glycerol favored the marginal increase and
maintenance of ATP in M. leprae suspen-
sions ia vitro. Katoch, et al. (146) studied
enzymatic activity in armadillo-derived M.
leprae and concluded that the TCA cycle is
operative.

Baskin, et al. (147) described three Afri-
can green monkeys which were inoculated
with M. leprae. One dcveloped disseminat-
ed skin lesions, while the skin lesions in the
other two eventually disappeared. At nec-
ropsy 5 years after inoculation, ali three had
active borderline-lepromatous discase in the
peripheral nerves. Gelber (147) found min-
ocycline to bc active in M. /eprae-infected
mice. Job (147) reviewed the transmission
of leprosy. Stallknecht, et al. (148) found
that 7.5% (5/67) ofwild armadillos in Pointe
Coupce Parish, Louisiana, U.S.A., were se-
rologically positive for antibodies against
the PGL-I antigen of M. leprae by ELISA,
and that 1.3% (1/74) were histopathologi-
cally positive as determined by the presence
of acid-fast bacteria in nerves.

Bian (148) describcd the decline in lep-
rosy in Baoying County, Jiangsu Province,
People's Republic of China. Gundersen

(148-149) found leprosy to be prevalent in
the lowlands and tuberculosis to be preva-
fent in the highlands in the Blue Nile Valley
of western Ethiopia, and speculated on the
possible reasons for this phenomenon. Le-
chat, et al. (149), using epidemiometric
models, simulated the effect of MDT on
the leprosy epidemic and found that it was
quite considerablc. Louis, et al. (149) de-
scribed an epidemic of leprosy occurring in
Rapa, a small island in Frendi Polynesia,
from 1922-1950. After peaks of 11/1000 in
the incidence rate and 68/1000 in the prev-
alence rate, the outbreak decreased. Thom-
as, et al. (150) studied exposure to arma-
dillos among Mexican-born lepromatous
leprosy patients. A history of direct contact
with armadillos was strongly associated with
the disease. A measure of relative risk of
leprosy was 2.7-3.5 for indirect exposure
and 4.1-6.5 for direct exposure to armadil-
los in this population.

Boucher and Hirzel (151) followed a se-
ries of patients after surgical decompression
of the posterial tibial nerve. Breger (151)
compared results between Semmes-Wein-
stein monofilament sensory mappings and
sensory nerve conduction tests. Fritschi
(151) described five field tests for detecting
carly damage to peripheral mixed nerve
trunks in leprosy. Jacobs, et al. (152) studied
teased fiber preparations in nerve biopsies
from leprosy patients and found that the
most common abnormality was paranodal
demyelination affecting successive inter-
nodes. Some fibers showed axonal atrophy,
suggesting that the demyelination in some
cases may be secondary to axonal changes.
In other cases, there were focal arcas of de-
myelination affecting whole internodes of
many fibers at the same levei across the nerve
which suggested that these changes were
caused by local factors.

Bahr, et al. (153) reported the extensive
multiple skin test survey data on school
children in Kuwait, and found that the my-
cobacterial species most commonly en-
countered was M. leprae, a remarkable find-
ing in view of the very low prevalence of
leprosy in that country. Britton, et al. (153)
characterized a 70-kDa antigen of M. bovis
which shares detcrminants with M. tuber-
culosis and M. leprae. Casal, et al. (154)
reported ia vitro susceptibility of M. tuber-
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culosis to a new macrolide antibotic desig-
nated RU-28965. Crawford and Bates (154-
155) examined 26 strains ofM. aviam com-
plex isolated from patients with AIDS for
plasmids. Plasmids were found in ali of the
strains, raising the possibility that they may
play a role in viruiencc. Dalfc, et al. (155)
described a phenolic glycolipid (PGL) con-
taining three sugars in AI. tuberculosis (strain
Canetti). Thesc PGL compounds have now
been dcscribcd for AI. leprae, M. kansasii,
AI. buris, A1. marinunt, and now M. tuber-
culosis. Dickinson and Mitchison (155-156)
compared the activities of rifampin and
various newer rifamycins against Al. tttber-
culosis. Ellis and Tayoub (156-157) found
reduced plasma cortisol leveis and reduced
responses to ACTH in a substantial number
of patients with acute pulmonary tubcrcu-
losis. Gilburd (157) measured IgG antibod-
ies to PPD and a cytoplasmic antigen prep-
aration from BCG in patients with active
pulmonary tubcrculosis and in healthy vol-
unteers. Sensitivity and specificity of the
ELISA with PPD amounted to 76.6% and
85%, respectively, while the respective fig-
ures using the BCG cytoplasmic antigen
preparation were 90% and 95%. Lamb and
Young (157) used T-cell cloning in con-
junction with SDS-PAGE immunoblotting
to determine the ceilular immune response
to M. tubcrculosis and BCG. Onwubalili, et
al. (158) found significant reductions in ab-
soluto numbers of total T edis, T4 edis, and
B lymphocytes in the peripheral blood of
active tuberculosis patients compared with
normal controls. Shi, et al. (158-159) found
thalidomide useful in the treatment of lupus
erythematosus. Shoemaker, et al. (159)
identified different strains of M. tubcrculosis
using restriction fragment analysis of chro-
mosomal DNA. Stokes, et al. (160) showed
that mice could be separated into naturally
susceptible and naturally resistant strains
based on the growth ofAÍ. anuiu 702 in the
animais. Tsukamura, et al. (160-161) com-
pared the itt nitro antimycobacterial activ-
ities of ansamycin (rifabutin) and rifampin.
In general, rifabutin was 2-4 times more
potent than rifampin. Some rifampin-resis-
tant M. tubcrculosis strains were resistant
also to rifabutin, others were sensitive. A
similar pattern was seen with M. aviam
complex.

In thc June Original Articles, Sirumban,
et al. (223-227) found that untreated in-
determinate and tuberculoid cases had an
average healing time of approximately 2
years with a healing rate of 22.4% per year
and a rate of downgrading of 0.57% per
year. These careful observations re-empha-
size the well-recognized phenomenon ofself-
healing or spontaneous regression in pau-
cibacillary leprosy. Hodes and Teferedegne
(228-230) reported five cases of tetanus in
leprosy patients in Ethiopia. Neylan, et al.
(231-237) explored illness beiiefs in 61 lep-
rosy patients in northern Thailand. Despite
eíforts at patient education, very few of these
patients adopted the concept of bacterial in-
fection to explain their illness. Leprosy was
perceived as a series of acute disorders not
necessarily related to one another. Sur-
yawanshi and Richard (238-242) rcviewed
a large series of patients who had undergone
cataract surgery in Karigiri, índia. Patients
with chronic insidious iridocyclitis tolerat-
ed the procedure satisfactorily as did pa-
tients with positive skin smears. Fine, et al.
(243-254) analyzed over 6000 blood sam-
ples from total population surveys in north-
ern Malawi for anti-M. lepras antibodies
using an ELISA based on synthetic glyco-
conjugate antigen. The proportion of indi-
viduais classified as positive peaked at 20-
30 years of age and then fell, and was con-
sistently higher in females than in males.
There was no evidence for higher seropos-
itivity rates in household contacts of leprosy
patients compared to noncontacts. These
results provide little support for the poten-
tial value of ELISA tests based on the PGL-I
antigen of M. leprae for field studies or the
control of leprosy. Petchclai, et al. (255-
258) developed a passive hemagglutination
test for leprosy utiliring a synthetic disac-
charide conjugated to bovino serum albu-
min and specific for thc PGL-I antigen of
M. leprae. Results using the test were sim-
ilar to those using an ELISA for IgM anti-
bodies to the same synthetic antigen. Gros-
set, et al. (259-264) demonstrated thc
bactericidal elfects of 150 mg of ofloxacin
per kg 5 days weekly for over 3 months in
a kinetic experiment in mice infected with
AI. leprae. Mustafa (265-273) studied an-
tigenic crossreactivity among M. leprae,
BCG, and M. u' using T-cell lines and clones
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raised from BCG- and M. /eprae-vaccinated
subjects. The 65-kDa AI. leprae and M. tu-
berculosis antigens were present in Al. lep-
rae, BCG, and AI. w. Al. w and Al. leprae
shared an 18-kDa antigen and an antigen
designated 1 3133 was shared by AI. leprae
and I3CG. Vadiee, et al. (274-282) analyzed
armadillo IgG and IgM antibody responses
to M. leprae. Immunoblots developed for
IgG antibodies to Al. leprae showed mui-
tiple protein antigens while those developed
for IgM antibodies showed predominantly
reactions to carbohydrates. Cowley, et al.
(282-290) presented the histologic and neu-
rophysiologic characteristics of a guinea pig
model of nerve damage in leprosy. The
model involved intraneural injection of
I3CG to induce an epithelioid cell granu-
loma and the intraneural injection ofcobalt-
irradiated AI. leprae to i nduce a macrophagc
granuloma. Job, et al. (291-295) reported
intracellular AI. leprae in neuronal cells and
glial cells in the brains of nine-banded ar-
madillos with lepromatous leprosy. Cree, et
al. (296-301) measured the granuloma frac-
tion, bacterial index, and histological cias-
sification in two biopsies from the same lep-
rosy patient, either from opposing edges of
the same lesion or from the edge of two
scparate lesions. There was little variation
between biopsies from opposing cdges of
the same lesion, but there was considerablc
variation in the granuloma fraction between
biopsics from the edge of diffcrent lesions
in the same patient. There was a lesser de-
gree of variation in the bacterial index be-
tween different lesions and there wds little
differcnce in histological classification.
Meyers, et al. (302-309) presented the his-
topathological findings in skin biopsy spec-
imens before and after immunotherapy of
60 LL or BL patients. The six histopathol-
ogists found changes in classification of re-
versa! or upgrading toward the tuberculoid
end of the leprosy spectrum in 90.5% of LL
patients and in 83.3% of those initially cias-
sified as BL. The immunotherapy consisted
of a mixture of autoclaved M. leprae and
BCG.

In the Editorial section of the Junc issue,
Antia and Birdi (310-313) point out the
multitude of problems that are yet to be
solved in developing an effcctive antilepro-

sy vaccine and delivering it to a population
susceptible to the disease. Mshana and Nil-
sen (314-322) critically reviewed the im-
munology of leprosy from a standpoint of
clinicai leprosy.

In the Obituary section of the June issue,
we were sadelened to note the passing of
Professor Clovis Bopp (323), Professor
Georg Klingmüller (324), and Mrs. Monina
G. Madarang (325).

In the Correspondence section of the June
issue, Ji, ei al. (326-327) responded to a
previous leiter by Almeida which had ques-
tioned the conclusion that the susceptibility
to dapsone of strains of AI. leprae isolated
from previously untreated patients has di-
minished since 1977. Devasundaram (328—
329) described the construction of a simple
portable device to remind patients with la-
gophthalmos to blink. Negesse (329-330)
pointed out the discrepancy which frequent-
ly exists between the bacillary load found
in the skin and the nerve in a leprosy pa-
liem, and raised questions regarding the
classilication, the immunology, and the ap-
propriate treatment for patients in light of
this finding.

In the News and Notes section of the June
issue, the TALMILEP English Language
Book List for 1988 was presented (331-335).
Dr. R. Ganapati was elected President of
the Indian Association of Leprologists (335,
338). Dr. Masahide Abe retired as Director
of the National Institute for Leprosy Re-
search in Tokyo after 32 years. The new
Director is Dr. Tatsuo Mori, formerly Dep-
uty Director of the National Leprosarium
Tama Zensho-en (339). Dr. John R. Traut-
man retired as Director of the GWL Han-
sen's Disease Center at Carville, Louisiana,
U.S.A. The new Director is Dr. John C.
Duffy, Assistant Surgeon General, who was
formerly Director of Medical Affairs on the
staff of the U.S. Surgeon General and Chief
Physician Officer of the U.S. Health Service
(341).

In the Current Literaturc section of the
June issue of the JOURNAL, Antia (342)
points out the success in reducing leprosy
in China using simple dapsone monother-
apy and China's "barefoot doctor" ap-
proach. Char (342) provided a background
for the founding of the Hansen's Disease
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Association of Hawaii. Law (344) described
the establishment of the Kalaupapa Na-
tional Historical Park in Hawaii, U.S.A.

Cartel, et al. (345) found a mcan rclapse
rate of 1.2% per year among multibacillary
leprosy patients receiving life-long treat-
ment with dapsone for more than 5 ycars.
In ali cases of relapse for which a mouse
foot pad inoculation was carried out, the
bacilli were dapsone resistant. Prevention
of relapses by intensive treatment of inac-
tive multibacillary paticnts still under dap-
sone monotherapy appeared to be a high
priority for the control of the disease in
Guadaloupe. Joseph (346) reported a pa-
tient with leprosy who developed photo-
dermatitis due to dapsonc, confirmed by
clinicai trial. Mac-Moune Lai, et al. (346)
reportcd a patient who developed extensive
papillary necrosis associated with rifampin
therapy for renal tuberculosis. Orege, et al.
(346-347) and Pattyn, et al. (347) reported
favorable results with short-coursc multi-
drug regimens for paucibacillary patients.
Samuel, et al. (347) tcsted bacilli from nine
Nepalesc children with multibacillary lep-
rosy, in ali except one of whom the index
case was a relapsed multibacillary patient,
and found that 7 of the 9 had primary dap-
sone resistance. The Subcommittee on Clin-
icai Trials of THELEP (347) reported per-
sisting viable Al. leprae in approximately
10% of skin biopsy specimens during treat-
ment with a variety of combincd drug reg-
imens. The proportion of positive speci-
mens did not seem to vary with either
regimen or the duration of treatment. A sin-
gle large initial dose of rifampin plus daily
dapsone was equivalent to rifampin plus
dapsone plus clofazimine administered dai-
ly. None of the regimens appcared to be
effective in eliminating persisters ifgivcn for
24 months. Zeis and Anderson (348) stud-
ied the effects of clofazimine on human
mononuclear leukocytes in nitro. Clofazi-
mine decreased sulphydryl content, inhib-
ited mitogen-induced transformation, in-
creased spontaneous luminol-enhanced
chemiluminescence, and activated the ar-
achidonic acid cascade. The antiprolifera-
tive activity of clofazimine was found to be
related to both the pro-oxidative and pros-

taglandin synthesis enhancing effects of the
drug on mononuclear leukocytes.

Aurora and Mukhija (349) reported pure
neural leprosy in a 31/2 year old female. At-
kin, et al. (349) found 31 of 55 leprosy pa-
tients in Papua New Guinca to have an
inflammatory peripheral polyarthritis as-
sociated with raised a, macroglobulin leveis
and not associated with the characteristics
of ENL reactions or Charcot's joints. Cas-
tells, et al. (349-350) used thymopentin to
treat 8 patients with long-standing lepro-
matous leprosy. There was said to be a steady
improvement of the bacteriological status
of the nasal mucus. He, et al. (350-351)
found that leprosy patients had significantly
less secretory IgA in their tcars compared
to normal controls. Kumar, et al. (351) un-
dertook a time-motion study in leprosy clin-
ics and determined that more than 90% of
the time spent in the clinic by patients was
in waiting in Tines for various clinic services.
Lagucny, et al. (351-352) studicd peripheral
neuropathy developing in patients due to
thalidomide and found that the data best
revealing the neuropathy, even when clin-
icai abnormalities were not present, were a
reduction in the scnsory nerve action po-
tential amplitude on the sural nerve, in-
crease of somatosensory evoked potential
latency following sural nerve stimulation,
and reduction of scnsory action potential
amplitude on stimulating the median nerve
at the wrist. Nigam, et al. (352) reviewed
gynecomastia and testicular and epididy-
mal involvement in 60 male patients with
leprosy. Olivier (352) reviewed the psychi-
atric care provided leprosy patients at Car-
vilie from 1923-1985. Rao, ei al. (353) re-
ported that lepromatous leprosy patients
have significant decreases in serum leveis of
vitamins A and E, a remarkable reduction
in serum zinc, but normal leveis of serum
iron. Despite normal leveis of iron, trans-
ferrin and fcrritin, the hemoglobulin lcvels
were significantly reduced in the leproma-
tous patients.

Barros, et al. (354-355) detected substan-
cial amounts of mycobactcrial antigen in 16
lymph nodes from leprosy patients using
anti-BCG by the peroxidase-antiperoxidase
method. Antigen persisted in the lymph
nodes despite prolonged chemotherapy and
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was not confined to any particular anatom-
ical compartment of the lymph node. Bonfa,
et al. (353) compared autoantibodies in ma-
lana, leprosy, and systemic lupus erythe-
matosus. There were consicierable differ-
ences in the capacity of infectious agents to
induce autoantibodies. Campbell, et al.
(355-356) found that plasma from 53 of 67
leprosy patients inhibited the locomotion of
normal human monocytes. This activity re-
sided principally in a non-immunoglobulin,
cell-directed inhibitor of 230,000 daltons
molecular weight. Cutaneous explants from
these patients spontaneously produced this
leukotactic inhibitor in cifro. Ehrenberg and
Gebre (356-357) point out the potential
usefulness of rabbit monospecific hyper-
immune sera to select M. lepra' fractions
in immunodiagnosis, in immune regulation
studies, or as a boi to screen for mycobac-
terial products in phage lysates of Esche-
richia coli. Fliess, et al. (357) found no effect
of AI. lepra(' on the in vitro ability of neu-
trophils to phagocytose and kill ('and/da al-
hicans and C. pseudotropicalis. Gaylord and
Brennan (357-358) reviewed the current
concepts of the immunology of leprosy.
Given the number of complex and lipo-
philic products in mycobacteria, some of
which can intercalate into membrane bilay-
ers, much of the in cifro immunologic dis-
turbance reported in leprosy using crude
preparations of M. leprae as antigen may
be pharmacologic. Kaplan, et al. (358-359)
injected recombinant human gamma-inter-
feron into the skin of lepromatous leprosy
patients and found many of the changes as-
sociated with DTH responses with the ex-
ception that no Langerhans' edis accumu-
lated in the dermis in association with helper
T edis. Kardjito, et al. (359) measured skin
test responses to four new tuberculins in
paticnts with pulmonary tuberculosis and
healthy subjects, and found that the re-
sponse of tuberculosis patients was much
lower than the response of healthy sub-
jects —a pattern or reactivity observed pre-
viously in leprosy. These findings suggest
that patients with mycobacterial diseases fail
to respond to the shared or common my-
cobacterial antigens. Lamb, et al. (359-360)
used a combination of recombinant DNA
technology and peptide chemistry to deter-
mine the epitope specificity of clonal and

polyclonal human T lymphocytes reactive
with the 65-kDa antigen ofM. leprae. T-cell
epitopcs were found in four amino acid se-
quences of the 65-kDa protein. Launois, et
al. (360) produced T-cell clones capable of
mounting a prolifcrative response to Al. lep-
rae from the periphcral blood of 3 leprosy
patients, 2 with polar lepromatous disease
and 1 with polar tuberculoid disease. The
clones werc produced either from AI. leP-
rae -activated or from tuberculin-activatcd
polyclonal T lymphoblasts. M. leprae - re-
active clones from one lepromatous patient
displayed strong antigen-specific cytotox-
icity toward autologous antigen-coated tar-
get cells. Levis, et al. (360) measured anti-
bodies to lipoarabinomannan (LAM) in
leprosy patients. Boll] IgG and IgM anti-
bodies to LAM were related to bacterial in-
dex, cxcept in patients with ENL in whom
there was no correlation. The authors sug-
gest that LAM may have a role in the path-
ogenesis of ENL. Mandock, eia!. (360) found
two antigenic fractions of M. leprae which
werc heat-labile. The remaining fractions
contained heat-stable antigcns. Marolia and
Mahadevan (360-361) reported that pe-
ripheral blood-derived macrophages from
both cured and active lepromatous leprosy
patients were unable to respond to live M.
leprae in vitro to produce superoxide anions.
Normal healthy individuais' macrophages
were able to do so. Mukherjee and Meyers
(361) found heavy bacillation of vascular
endothelial cells in a biopsy specimen of
skin from a lepromatous leprosy patient.
Munno, ef al. (361) found improvement in
the immune status of 6 LL patients follow-
ing the administration of a synthetic thymic
extract (TP-5 or thymopentin). Munro, et
al. (361) described differential binding of
two new monoclonal antibodics to epithe-
lioid and giant cells, on the one hand, and
macrophages in the surrounding mantle and
normal tissue, on the othcr hand, in epi-
thelioid granulomas. Praputpittaya and
I vanyi (362-363) raised anti-idiotype rabbit
antibodies against monoclonal antibodics
binding with the 35-kDa protein and the
12-kDa protein antigens ofM. leprae. Rada,
et al. (363) found that gamma-interferon
production was closely related to lympho-
cyte proliferation assays in ia vitro mono-
nuclear cell cultures from patients with var-
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ious forms of leprosy and American
cutaneous leishmaniasis. Samuel, et al.
(363-364) treated 23 lcpromatous, 2 bor-
derline tuberculoid, and 1 indeterminate
leprosy patients with recornbinant gamma-
interferon intralesionally. Leprosin A skin
tests werc negative before and after the in-
jections. Locally the injections produced
DTH-like reactions. Samuel, et al. (364) in-
ducal the expression of major histocom-
patibility complex (MHC) class II antigens
on Schwann edis in vitro with gamma-in-
terferon but not with M. leprae. One of the
functional roles of Schwann edis may be to
present foreign antigens to T lymphocytes
during nerve infections. Shannon, et al. (365)
presented evidence that a combination of
live BCG and killed M. leprae was a bctter
immunogen in mice than either alonc. Ef-
fccts were measured by the ability of splcen
cells from immunized heterozygote mice to
induce reversal reactions in homozygous
nude mice infected with Al. leprae.

Allen (365) demonstrated viable M. tu-
berculosis from the Teces of cockroaches al-
lowed to feed on sputum smcars from un-
treated tuberculosis patients which had becn
heat-fixed over a Bunsen burner flame. Co-
cito, et al. (366) rcviewed the three kinds of
leprosy-associated microorganisms: Al. lep-
rae, leprosy-derived corynebacteria (LDC),
and armadillo-derived mycobacteria. Das-
tidar, et al. (366) described a nocardioform
acid-fast bacillus isolatcd from armadillo
tissues infected with Al. leprae which grew
on media containing only sample sources of
carbon and nitrogen. Similar organisms were
isolated from human and mouse foot pad
tissues infected with M. leprae. Franzblau
and Hastings (366-367) measured intracel-
lular ATP in M. leprae after direct in vitro
exposure to antimicrobial agents as a means
of identifying potentially useful drugs. Fu-
jiwara and Izumi (367) synthesized neogly-
coconjugates of the PGL-rclated trisaccha-
rides of M. leprae for use in serology.
Gaylord, et al. (367) reported that most M.
leprae monoclonal antibodies directed
against carbohydrates recognized lipoara-
binomannan. McNeil, et ai. (368) estab-
lished that the arabinogalactans ofM. leprae
and M. tuberculosis contam arabinofura-
nosyl and galactofuranosyl residues cxclu-
sively. The galactofuranosyl residues are

either 5-, 6-, or 5, 6-linked. The Subcom-
mittee on Clinicai Trials of THELEP (368)
found that 37% of 131 lepromatous leprosy
patients admitted into controlled clinicai
trials in Bamako and Chingleput had bacilli
with low or intermediate leveis of resistance
to dapsone. No patient harbored Al. leprae
of a high dcgree ofresistance. Wheeler (369)
demonstrated that Al. leprae do not syn-
thesize purines but do scavange purines from
their environment. Nucleotides were not
taken up directly by Al. leprae but could be
hydrolyzcd fìrst to nucleosides and then tak-
en up. Wheeler (369) detected only one of
three cnzymes involved in purine biosyn-
thesis in Al. leprae. Low leveis of phos-
phoribosyitransferases and high adenosine
kinase activities were found in M. leprae.

Gelber (370-371) found clofazimine and
ethionamide to have bactericidal activity in
M. leprae-infected mice. Wang (371) found
that skin scrapings provided adequate num-
bers of Al. lepra(' for mouse foot pad in-
ocuiations.

Clark, et al. (371-372) found no acid-fast
bacilli (AFB) in tissue sections from 237
nine-banded armadillos from central Texas,
U.S.A. Gorodczky, et al. (372) demonstrat-
ed a significant association bctwecn HLA-
DR3 and tuberculoid leprosy in a Mexican
popuiation. Merlin, et al. (372) presented a
simplified sample survey methodology to
evaluate prevalence rates for leprosy. Mittal
(372-373) outlined the National Leprosy
Eradication Programme (NLEP) in India.

MacMoran and Brand (374) studied 367
leprosy patients with insensitive hands and
found that nonspecifie infection and trauma
were the reasons for bone resorption in 98%
of the cases. Bone resorption can be arrestcd
at any stage of the disease by appropriate
therapy of splinting and control of infection.
Patil and Srinivasan (374) measured pres-
sures on the plantar aspccts of standing Icp-
rosy patients and found that scars resulting
from healed uicers are discrete sites of vcry
high pressures. Scar regions combined with
foot deformity caused evcn higher levels of
pressure.

Lambert, et al. (378) and Lévy-Frébault,
et al. (378) analyzed mycobacteria for their
mycolic acids and found this approach use-
ful in characterizing mycobacteria] species.
Litvinov, et al. (378) found HLA-DR2 to
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be more common in patients with tuber-
culosis than in healthy persons in Russia,
and furthermore found that tuberculosis pa-
tients who were 1-1LA-DR2+ had higher
leveis ofantituberculous antibodies than tu-
berculosis patients who did not carry this
antigen. Ma, et al. (379) measured IgG an-
tibody to AI. tuberculosisantigen 5 by ELISA
and found that the test was 89% sensitive
and 94% to 100% specilic. Rastogi, ei al.
(379-380) evaluated a series of drugs on
mycobactcria multiplying extracellularly
and intracellulary in the continuous =rine
macrophage cell line J-774.

In the Original Articles of the September
issue, Rea (383-388) demonstrated a high
prevalence of testicular involvement in LL
paticnts as j uclged by elevated FHS and LH
values and a high prevalence of decreased
total or free serum testosterone leveis. An-
drogen dcficiency was prescnt in 5% of 13L
and in 43% of LL subjects. Dhand, et al.
(389-393) found prolongcd phrenic nerve
conduction time and/or reduccd amplitude
of diaphragm muscle action potentials in 9
of 22 BL—LL patients and 6 of 18 BT—TT
leprosy patients. Diaphragm movements
wcre normal in all patients on fluoroscopy.
Agusni (394-400) measured the velocity of
blood flow in cutaneous lesions of leprosy
paticnts by a noninvasive laser-Doppler
technique. The blood flow velocity refiected
the granuloma fraction, was higher in stable
BL/LL lesions, and was considerably in-
creased in BT lesions in reversa' reaction.
Thangaraj, et al. (401-407) studicd cpider-
mal changes in lesions of leprosy patients
undergoing typc 1 and type 2 reactions. The
changcs in both types of reactions were re-
markably similar and indicated that local
T-cell activation leading to the production
of terminal lymphokines such as gamma-
interferon with subsequent induction of Ia
on epidermal cens may be an important
event in both types of reactional leprosy
states. Boerrigtcr, et al. (408-417) presented
results of 503 paucibacillary leprosy pa-
tients treated with the WHO-recommended
multiple-drug regimen. Two of 480 patients
relapsed during the first ycar after comple-
tion of treatment; 24 developed type 1 re-
actions in the first 12 months following the
complction of therapy. Jesudasan, et al.
(418-421) studied 517 household contacts

of 113 cases of mouse foot paci confirmed,
secondary dapsone rcsistance. The attack
rates of leprosy were com parable to those
among household contacts of lepromatous
cases in general. Twenty-seven contacts de-
velopecl multibacillary leprosy and two,
possibly three, had detectable primary dap-
sone resistance. An additional 48 pauciba-
cillary leprosy cases developed among these
houschold contacts and none showed any
evidence of dapsone resistance. Vadiee, et
al. (422-427) showed an association be-
tween high leveis for IgG antibodics against
PGL-I in AI. lcprae-infected armadillos and
a longer life span suggesting relative resis-
lance to the infection. Rojas-Espinosa, et al.
(428-436) presented evidence of an early
macrophage activation in AI. lepraenzu-
rium-infected m ice which subscquently dis-
appears allowing the mycobacteria to dis-
seminate. Job, et al. (437-442) presented a
patient with lepromatous lcprosy and ENL
who developed focal tuberculoid granu-
lomas in the ENL lesions. Malaty, et al.
(443-448) studied the eyes in M. leprae-
infected sooty mangabey monkeys and
found histopathological evidence of lepro-
matous leprosy. Bacilli werc detected in the
corneal stroma, blood vessel walls, and cor-
neal nerves. Smida, et al. (449-454) com-
pared long, reverse transcriptase generated
stretches of the primary structure of the 16S
ribosomal ribonucleic acid of Al. leprae to
a varicty of mycobacterial species and re-
lated taxa. Homology values were calculat-
ed and cvolutionary distances derivcd which
allowcd the construction of a phylogenetic
tree. The authors conclude that AI. leprae
is a truc member of the slow-growing patho-
genic mycobacteria, branching otr inter-
mediate to the other members of this
subgroup.

In the Editorial section of the September
issue, Deo (455-463) compared the im-
munology of lepromatous leprosy, on the
one hand, and M. aviunz-intracellulare in
AIDS, on the other, and made a case for
similar approaches for an antimycobacterial
vaccine to prcvent or amelioratc both con-
ditions.

In the Correspondence section of the Sep-
tember issue, Siddalinga Swamy and Rat-
nakar (464-466) described increascd pig-
mentation of the skin along venous channels
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in approximately 5% of leprosy patients with
chronic plantar ulceration. Biopsies showed
tortuosity and decreased size of the lumcn
of the vein together with marked thickening
of the intima and media. The epidermis
showed increased melanin pigment in the
basal-cell laycr. Klenerman and Hammond
(466-468) measured vibration sensation
with a biothesiometer and found signifi-
cantly increased thresholds in the skin of
leprosy patches compared to those of ad-
jacent normal skin. Portaels, et al. (468-
471) cultivated mycobacteria from 26 of 50
stool specimens from normal individuais.
Fourteen of the 26 strains were AI. simiae,
5 .11. gordonae, 5 MAI complex, and 2 Al.
malmoense. Srinivas, et al. (471-472) re-
ported a tuberculoid patient with come-
dones in the lesion thought to be secondary
to coconut oil massaged over the afTected
cite because the skin was dry.

In the News and Notes section of the Sep-
tember JOURNAL, Cheriyan and Srinivasan
were both recognized by the government of
India (473). A report on the two-day Na-
tional Seminar on Social Science Research
on Leprosy organized at the Gandhi Me-
morial Leprosy Foundation in Wardha was
noted (473-474). We were deeply saddened
by the tragic death of Dr. Melville Christian,
Director ofthe Schieffelin Leprosy Research
and Training Center in Karigiri (475). The
retirement of Dr. A. Colin McDougall as
Editor of Leprosy Rerien' was noted together
with the appointment of Professor J. L. Turk
as the new Editor (476-477). LEPRA's Di-
rector Francis Harris retired (477).

In the Current Literature section of the
September issue, Antia, et al. (481) found
deoxyfructoserotinin to be active in six ac-
tive LL patients. George, et al. (482) found
that dapsone plasma leveis gradually fell
during concomitant administration of ri-
fampin. Grosset, et al. (482) studied dap-
sone sensitivity in 13 strains of AI. leprae
isolated from new lepromatous leprosy cases
in Senegal and found that 10 were resistant
to dapsone, 7 at low levei, 1 at intermediate
levei, and 1 at high levei. This was the usual
pattern in previously untrcated patients.
With acquired resistance, 62 of 69 relapsing
patients showed resistance to dapsone, 6 at
a low levei, 21 at an intermediate levei and
35 at high levei. O'Sullivan, et al. (482-483)

presented structure-activity-relationships
among clofazimine analogs active against a
strain of M. smegnnatis 607 made resistant
to clofazimine. Pieters, et al. (483) found
that rifampin reduces the elimination half-
life and plasma concentration of concomi-
tantly administered dapsone. Raghavia, et
al. (483) studied the causes and associations
with absenteeism among leprosy patients
attending outpaticnt clinics. Attendance ir-
regularity was associated with nonlepro-
matous leprosy, backward and scheduled
castes, the initial phase of treatment, illit-
eracy, lack of knowledge about the disease,
unsuitable clinic timing, intolerance to dap-
sone, and "work." Salafia and Kharkar (483)
report three cases of temporary generalized
lymphadenopathy related to clofazimine.
Snlith (484) discussed hypersensitivity re-
actions to dapsone which were common in
the late 1940s and early 1950s, then vir-
tually disappeared, and have now reap-
peared in the last 5-6 years. Sreevatsa, et
al. (484) found that 6 of 40 lepromatous
leprosy patients treated for 2 years with
MDT harbored drug-sensitive persisters.
Zeis, et al. (485) presented structure-activ-
ity-relationships among 10 clofazimine de-
rivatives on the inhibition of PHA-stimu-
lated mononuclear cell proliferation.

Aggarwal, et al. (485) reported a case of
tuberculoid leprosy presenting with a pri-
mary annular lesion on the sole of the foot.
Arora and Mukhija (485) reported a case of
malignant melanoma developing over a
trophic ulcer. Balachandran, et al. (485) re-
ported a case of nodular histiocytic lym-
phoma with clinicai features simulating lep-
romatous leprosy. D'Souza, et al. (485-486)
demonstrated bronchial hyporeactivity in
lepromatous leprosy patients, suggesting
postganglionic vagai fiber involvement in
the disease process. Fain, et al. (486) re-
ported that plasma exchange was useful in
ENL. Mishra, et al. (486-487) rcported a
patient with BT leprosy with involvement
ofthe hard palate. Pavithran (487) rcported
a patient who presented with a generalized
erythematous maculopapular rash follow-
ing ampicillin therapy with complete spar-
ing of the hypopigmented patch of tuber-
culoid leprosy on the patient's face. Rajan,
et al. (487) reported three cases of severe
renal toxicity due to rifampin. Ramachan-
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dran and Neelan (487) undertook detailed
studics of borderline lepromatous and lep-
romatous leprosy patients and found
fite involvement of the cardiovascular and
genital systems with regard to autonomic
function tests. Involvement of the parasym-
pathetic system (vagus nerve) occurred ear-
ly and was more common than involvement
of the sympathetic system. Sympathctic
damagc was always associated with para-
sympathetic damagc. The sevcrity of the
autonomic neuropathy was related to the
duration of the disease. Singh, et al. (488)
found that pityriasis versicolor was found
more commonly among leprosy patients
than among the general population. Zhou,
et al. (489) reported that the suicide rate
among leprosy patients was over 100 times
higher than that of the general population
in Baoying County, Jiangsu Province, in the
People's Republic of China. Social discrim-
ination against leprosy patients played an
important role as a cause of suicide.

I3aumgart, et al. (490) found the IgM
PGL-I ELISA to have limited valuc as a
screening method for the detection of new
cases in a high prevalence village in Papua
New Guinea. Many normal persons, par-
ticularly childrcn, had elevated IgM anti-
PGL-I antibodies, presumably a conse-
quence of early subclinical infection. Bha-
tia, et al. (490) demonstrated bacilli with
auramine staining of histopathological sec-
tions from different typcs of treated leprosy
cases which were negative by Fite-Faraco
staining. Booth, et al. (490) sequenced the
gene for the 18-kDa protein antigcn of M.
leprae and deduced its amino-acid se-
quence. A second open reading frame
downstream from the 18-kDa coding se-
quence coded for a putative protein of 137
amino acids. Ncither this nor the 18-kDa
amino-acid sequence had significant ho-
mologies with any proteins in the estab-
lished data bases. Britton, et al. (490-491)
found the IgM anti-PGL-I response useful
in signifying the presence of active leprosy,
particularly in multibacillary cases, and
found that it had the potential to monitor
the response of leprosy patients to therapy
and to detect subclinical leprosy in contacts.
Britton, et al. (491) identified antigens ofM.
/eprae by immunoprecipitation with sera
from leprosy and tuberculosis patients.

Douglas, et al. (491) found 10% skimmed
milk or nonfat dry milk to be suitable as a
blocking agem for ELISA in the detection
of antibodies in leprosy. Gonzalez-Amaro,
et al. (491-492) found immune contrasup-
pressor cell activity in the peripheral blood
mononuclear cells of some lepromatous lep-
rosy patients but not in edis from either
tuberculoid patients or hezilthy contacts.
Jeevan and Asherson (492) demonstrated a
beneficiai effect ofrecombinant interleukin-
2 (IL-2) in I3ALB/c mice infected with Al.
lepraenturilon or with AI. bovis BCG. Ku-
mar (492) showed the proliferation of mast
cells and thcir dcgranulation in histoid skin
nodules as compared to surrounding nor-
mal skin wherc the cens were mainly intact.
Lamb, et al. (492) purified the recombinant
65-kDa antigen of AI. leprae and showed
that it stimulated both in vitro lymphopro-
liferative and in vivo DTH responses in mice
immunized with killed M. leprae. Lyons, et
al. (493) studied IgG and IgM antibodies to
the PGL-I antigcn of M. leprae by ELISA
in 77 multibacillary leprosy patients and
found no correlations to disease type, in-
duration, bacillary load, reactional status,
or concurrent sccondary infection. Mclan-
con-Kaplan, ei al. (493) purificd cell walls
of AI. lepra(' and showcd them to be anti-
genic to T edis. Further purification to a
large peptidoglycan-protein complex re-
tained the immunological activity but pro-
teolysis destroycd it. Mittal and Nath (493)
demonstrated the efficacy of dendritic edis
in presenting particulate mycobacterial an-
tigens using ao in vitro lympholiferative as-
say. Modlin, et al. (493-494) characterized
the T-Iymphocyte subsets and frequency of
antigen-reactive T cens in leprosy lesions.
Mshana, et al. (494) showed that in vitro
infection of mouse peritoneal macrophages
with live but not heat-killed M. kansasii
significantly reduced the expression of Ia
antigen following stimulation with lym-
phokines. Narayanan (494-495) reviewed
the current status of the immunopathology
of leprosy granulomas. Rawlinson, et al.
(495-496) studied genetic susceptibility to
infection with M. leprae in multiple-case
families of Australian Aborigines. The
model which best fits the data was for a gene
on chromosome 6 in close linkage with the
HLA haplotypc, with two aneles, autosomal
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recessive inheritance and penetrance of 90%.
On this balis, lepromatous discase type,
rather than disease susccptibility, may be
controlled by genes linked to the MHC gene
complex. Robinson and Mahadevan (496)
revicwed the propertics of the dclipidihed
cell wall of M. leprae and proposed that it
could be a potent immunomodulator for
immune delìcient edis of leprosy patients.
Rook (496) rcviewed the immunology ofthe
mycobacterioscs. Samuel, et al. (496) treat-
ed a group of 13T leprosy patients with re-
peatcd injections of BCG plus killed AI. lep-
ra(' and showed that leprosin A conversion
rates were signilìcantly increased compared
to BT patients not receiving the injections.
Volc-Platzer, et al. (496-497) studied skin
biopsies from 21 patients along the spec-
trum of leprosy and found in multibacillary
forms of the disease that there was signifi-
cant IL-1 expression, absent IL-2R-bearing
cells, and absent HLA-DR reactivity of the
overlying keratinocytes indicating an over-
all defective production ofgamma-interfer-
on in the Icsion. Wilkinson, et al. (497) used
DNA-mediated gene transfer to express
HLA claes II molecules in mouse L cells.
Genes were transferred and expressed which
encoded the DR2-/3 a and DR2-(3 b products
ofthe DR2Dw2 haplotype ofthe DR2Dw2-
restricted T-cell clones tested. All used the
DR2-0 a chain as their restriction clement
as measured by their response to the pre-
sentation of M. lepras antigen on there
transfectants. Xu, et al. (498) injected PHA
finto the skin lesions of bacteriologically
positive patients with excellent local effec-
tiveness in clearing bacilli reported in 93.6%
of the cases.

Chakrabarty, et al. (498) isolated nocar-
dia-like organisms repeatedly from multi-
bacillary leprosy patients. Franzblau (498-
499) reported the ability of M. leprae to
oxidize palmitic acid during incubation in
an axenic medium. Franzblau, et al. (499)
reported the incorporation of radiolabeled
palmitic acid into the specific PGL-I antigen
of M. lepras in an axenic medium. Whceler
(500) measured rates of incorporation of
hypoxanthine in suspensions of M. leprae
with and without added antileprosy agents.
Fukunishi (501) described electron-micro-
scopic findings in the peripheral nerve le-
sions of M. lcprac-infected nude mice. Kaz-

da, et al. (501) inoculated M. leprae and M.
intrace/lulare simultaneously into nude mice
and observed an acceleration of the infec-
tion compared to animais receiving M. lep-
rae alone. Kohsaka, et al. (501-502) showed
that the susceptibility of the beige mouse to
infection with AI. leprae was not more than
that of normal micc. Malaty and Togni (502)
studicd the eyes ofM. lcprac-infected nine-
banded armadillos and found AFB in ali
layers of the corncal stroma. The bacilli soem
to rcach the eye by the neural and/or vas-
cular route. Samuel, et al. (502) infected hu-
man Schwann edis in tissue culture with AI.
leprae. Vaishnavi, et al. (503) found renal
lesions, AFB, and immune complex depos-
its in the kidncys ofM. leprae-infected Swiss
albino mice. Vaishnavi, et al. (503) gave M.
lcprac-in fected Swiss albino mice pre-
formed immune complexes and found evi-
dence that the immunosuppression caused
by immune complexes was enhanced in the
presence of M. leprae infection. Yogi and
Nakamura (503-504) prescnted results of
inoculations of M. lepras into the upper lip
of nude mice. Yogi and Nakamura (504)
inoculated M. lepra(' into congenitally as-
plenic mice and found no evidence of en-
hanced multiplication of the bacilli.

Chanteau, et al. (504) evaluated serology
based on the PGL-I antigen of M. leprae in
leprosy patients and their household con-
tacts. The predictive value of a positive re-
sult of the test was very low (< 2.4%) and
the predictive value for a negative result was
high (> 99.9%) in this arca of low preva-
lence for leprosy (1.78/1000). Gao (505) de-
tected 131 new leprosy cases in a total of
2089 household contacts in 103 families
with leprosy in Yiyuan County ofShandong
Province (People's Republic of China). The
prevalence rate of leprosy in the household
contacts was 62.7/1000 compared to the rate
in the local population of 1.1/1000. Con-
tacte of multibacillary leprosy patients
showed a prevalence of 109/1000 and the
prevalence in contacts of paucibacillary cases
was 14.6/1000. Kim (505-506) described
the epidemiology trcnds of leprosy in Ko-
rca. The prevalence rate in 1965 was esti-
mated to be 2.6/1000 and at prescnt the
prevalence rate is estimated to be about 0.8/
1000 for a total of 32,000 cases. Ma (506-
507) reviewed the epidemiology of leprosy
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in the People's Republic of China. In 1949
there wcre estimated to be 500,000 patients
and in 1984 this had fallen to 100,000 cases.
Saikawa (508) provided chemoprophylaxis
for leprosy household children in Okinawa,
and noted a lower incidence among those
treated than among those not treated. Shu,
et al. (508) identified 150 household con-
tacts of leprosy patients as being positive
for antibodics to the PGL-I antigen of M.
leprae by ELISA. Of these, 131 showed a
positive Mitsuda skin test. Zhou, et al. (509)
found that leprosy affects the life span only
slightly, apart from its effect on the suicide
rate, in Baoying County, Jiangsu Province,
People's Republic of China.

Rao, et al. (510) surgically decompressed
the posterior tibial neurovascular bundle in
leprosy patients with anesthetic soles. There
was an improvement in the swcat gland
function on the soles of the feet of more
than half of the patients studied. Zhang, et
al. (510) modificd Brand's extensor-to-flex-
or four-tailed graft operation and reporte('
satisfactory results in three patients.

Aziz, et al. (510-511) compared two
3-drug regimens given for 6 months with a
3-drug regimcn for 12 months in ambula-
tory tuberculosis patients. Default rates werc
20%-27%, sputum conversions 56%-85%,
and at the end of2 ycars there was an overall
failure rate of 30%-40%. Bhattacharya, et
al. (511) hybridized dot blots containing
DNA isolated from A/. tuberculosis with 32P-
labeled total M. tuberculosis DNA Under
high stringency conditions. Under these
conditions, it was possible to abolish hy-
bridization with ali mycobacteria tested ex-
cept M. bons. By using different probes, M.
tuberculosis could be distinguished from AI.
bons. Feureisl and Papezova (511-512)
found no advantage of levamisole added to
standard drugs in the treatment ofnew cases
of pulmonary tuberculosis. Lazarova, ci al.
(512) pointed out the advantages of the fluo-
rochromes auraminc 00 and rhodamine B
in the detection of bacilli in skin biopsies
from patients with cutaneous tuberculosis.
Markov, et al. (512-513) found serologic
tests for specific antibodies by solid-phase
enzyme immunoassay to bc uscful in de-
tecting reactivation and recurrence of dis-
case in tuberculosis patients who have com-
pleted therapy. Pao, et al. (513) used M.

tubortdosis DNA probes to detect AI. tu-
berculosis in uncultured clinicai specimens.
The overall sensitivity and specificity atile
DNA probes in detecting AL tuberculosis
were 90.5% and 83.8%, respectively. Pos-
pelov, et al. (513-514) presented evidence
for the association bctween the develop-
mem oftuberculosis in Russian populations
and H LA-DR2. FILA-DR3 was less fre-
quem in patients with tuberculosis thzin in
the healthy controls. Sadoff, et al. (514) pro-
tected mice against sporozoite challenge by
orally immuniting the animais with atten-
uated yphiniurium trans-
formai with the Pla.s.modiuni berghei cir-
cumsporozoite protein gene. Storrs, ei al.
(515) reported instances of superdelayed
parturition in armadillos in captivity.

In December's Original Articles, Job and
Chacko (523-526) took nasal biopsies from
the anterior cnds of both interior turbinates
from 14 patients with ENL and six with
reversal reactions. In 10 of the ENL paticnts
there was histologic evidence of ENL in the
nasal mucosa. In 2 of the 6 reversa' reaction
patients, both with lesions on the skin of
the nose, there werc edema and cpithclioid
cells in the nasal mucosa. Agis, et al. (527—
536) measured anti-PGL-I antibody leveis
in untreated patients and thcir houschold
contacts in Guadeloupc, and found statis-
tically significantly higher seropositivity
rates among contacts of multibacillary pa-
tients when compareci to contacts of pau-
cibacillary cases. Onc fourth of indetermi-
nate patients were seropositive and had a
negative Mitsuda lepromin, an immuno-
logical pattem seen in LL patients, and yet
fullilling critcria of paucibacillary disease for
the purposes of WHO MDT. Gormus, et al.
(537-545) followed mangabey monkcys in-
oculated with AI. lepra(' and found that high
IgG and low IgM antibodies to the PGL-I
antigen were associatcd with less severe dis-
case than monkcys showing high IgM, es-
pecially high IgM associatcd with low IgG
antibodies. ShivRaj, et al. (546-551) tested
sei-a from leprosy patients for IgG antibod-
ics to HIV-1 by ELISA and Western blot.
No sera were positive by ELISA but 33 of
43 patients werc positive to onc or more
bands of HIV-1 proteins by Western blot;
14 positive only to the p55 band but another
14 of the 43 were also positive to the HIV-
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l-specific antigcn, p24. Lai A Fat, et al. (552-
558) mcasured antibody production in
biopsies of the nasal mucosa, lymph nodes,
bone marrow, and skin lesions of untreated
leprosy patients. Diflcrent antibody speci-
ficities were found at dif erent sites in the
same patient. Chakrabarty, et al. (559-565)
studied sera from patients before and after
reactions for thcir ability to solubilize prc-
formcd immune complexes ia nitro. Lep-
romatous patients with or without ENL, as
well as type 1 rcactional patients, showed
reduced capacity to solubilizc immune
complexes. Courtright (566-573) reviewed
ali 40 ocular surveys of leprosy patients
which had been published and pointed out
thcir methodological shortcomings. Roy and
Das (574-579) evaluated the potential
genotoxicity of dapsone in mice by follow-
ing ia vivo cytogenetic assays. Dapsone
treatment of the mice was associated with
increased incidences of clastogenicity. It
scems clear that dapsone can induce chro-
mosome damage. Portacls, et al. (580-587)
studied the viability of M. leprae in arma-
dillo tissues after freezing and thawing.
When frozen tissues were subjected to a scc-
ond freezing-thawing cycle, 65%-97% loss
of viability was observed. A third freezing-
thawing cycle was lethal for most of the Al.
leprae. Harris, et al. (588-591) measured
the effects of antimicrobial agents on the
incorporation of radiolabcled palmitic acid
roto the PGL-I antigen of AI. leprae, and
suggested that this system may prove useful
in the screening of antilcprosy agents. Red-
di, et al. (592-598) carried out restriction
fragment length analysis of mycobacterial
species within the tuberculosis complex.
,1lu I-digested DNA of M. tuberculosis
showed a specific pattern with bands of 5.6
kb and 4.8 kb which appeared to be species
specific. Al-Mohaya, et al. (599-602) de-
scribed an interesting patient with BL lep-
rosy and ENL who developed a nephritic
range proteinuria. Renal biopsy showed
mesangial proliferative glomerulonephritis
and epithelioid granulomas in the intersti-
tium.

In the Editorial section of the December
issuc, Georgiev and McDougall (603-610)
pointed out the advantages of blister cal-
endar packs for the delivery of MDT under
field conditions. Lennon (611-618) re-

viewed the role of hcalth education in lep-
rosy control.

In the Correspondente section of the De-
cember issue, Shetty and Antia (619-621)
discussed the pathogenesis of nerve damage
in leprosy. Schwann cells are preferentially
parasitized by Al. leprae. The question is
raised as to whethcr or not the treatment of
patients with antilcprosy drugs is only help-
ing in the formation of scar tissue as far as
nerve damage is concerned. Levy (621-622)
criticized Katoch, et al. (IJL 56: 1-9, 1988)
in using pyrazinamide and isoniazid in pa-
tients when these drugs have not been shown
to be active against Al. leprae in the mouse
foot pad. Katoch (622-624) responded that
ali results in mice cannot be extrapolated to
humans and expanded on the rationale for
the use of pyrazinamide against Al. leprae
persistcrs. Salafia and Kharkar (625) pre-
sented a patient who developed exfoliative
dermatitis after thalidomide. Mohamed
(625-627) presented a patient with BT lep-
rosy consisting of a single patch occupying
27% of the patient's body surface arca in-
cluding an upper limb. Salafia and Kharkar
(627-628) reported a massive reaction to
lepromin A in a polar tubcrculosd patient
who was given the injection with a Dermo-
O-Jet standardized to inject 0.1 ml with
every shot. Ulceration developed over an
original facial lesion and ulccration devel-
oped in a doughnut pattcrn around the site
of the lepromin injection. Agarwal and Por-
ichha (628-630) commented on skin smcars
following the Letter to the Editor by Geor-
giev and McDougall (IJL 56: 101-104,
1988). Smears are frequently inadequate be-
cause the matter is not moved from the levei
of theoretical discussion to actual practice.
Most types of leprosy can be diagnosed and
classified by the clinical features alone. Job,
c7 al. (630-631) had earlier found that 2.02%
of 494 wild armadillos had leprosy histo-
pathologically in Louisiana, U.S.A. A sim-
ilar study showed no evidence of M. leprae
infection in 311 opossums, 17 raccoons, 56
nutria, and 51 rabbits from the same arca.
Kato (631-632) reported higher yields and
more rapid growth of AFB from M. leprae-
infected tissues if media previously used
were modified. Antia, et al. (632-635) de-
scribed the culture conditions found to be
optimal for obtaining the growth of AFB
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from Al. frprae-infected armadillo tissues
in dissociated Schwann cells in vitro.

In the News and Notes section of the De-
cember issue, the recipient of the 1988
Damien-Dutton Award was Mr. Hermann
Kober of the Federal Republic of Germany,
one of the co-founders of the German Lep-
rosy Relief Association (GLRA) and current
President of the International Federation of
Anti-Leprosy Associations (ILEP) (636—
637). The TDR components on the che-
motherapy and immunology ofleprosy were
noted to have established a new joint sub-
committee on field rcsearch in leprosy (640).
The TDR steering committees on the che-
motherapy and immunology ofleprosy have
singled out leprosy reactions and nerve
damage as being of particular interest (641—
642).

Book Reviews in December included the
book by the International Cooperative Team
for Evaluating Serological Tests in Leprosy
entitled A Trial to Compare Serodiagnostic
Tests for Leprosy (644), Sehgal's Clinica!
Leprosy (11htstrated Second Edition) (644—

645), and Studies on Leprosy by Bombay
Leprosy Project 1976-1986 (645-646).

In the Current Literature section of the
December issue, Aschhoff, et al. (647) es-
ti mated the overall minimum prevalence of
secondary dapsonc resistance to be 5.6% and
the overall minimum prevalence of p'rimary
dapsone resistance to be 21% in their con-
trol arca in south India. Deenabandhu and
Kothandapani (648) presentcd a case of pri-
mary dapsone-resistant paucibaCillary lep-
rosy. Douglas, et al. (648) noted the decline
of leprae antibody leveis in lepro-
matous leprosy patients under chemother-
apy. Ellard, et al. (648-649) studied com-
pliance in patients recciving prothionamide
as part of a multiple-drug regimen. As mea-
sured by urine-test methods, approximately
one half of the prescribed doses were in-
gested. Patki, et al. (650) reported two cases
of "flu" syndrome in patients receiving ri-
fampin oncc monthly. Pattyn, et al. (650—
651) analyzed relapses occurring in leprosy
patients treated with various rifampin-con-
taining regimens. Two groups of relapses
were observed: early relapses occurring
<3.5 years after stopping treatment and late
relapses occurring after that time.

Chattopadhyay and Gupta (651) reported
two tuberculoid leprosy patients with pri-
mary hyperpigmented anesthetic lesions.
Chaudhary, et al. (651) found elevated
adenosine deaminase activity in leprosy pa-
tients compared to controls. D'Souza and
Thomas (652) found various chromosome
aberrations to bc significantly h igher in both
lepromatous and tuberculoid leprosy pa-
tients' blood lymphocyte cultures than in
those of controls. Koranne and Srivastava
(653) described a patient with primary neu-
ritic leprosy treated with dapsone and ri-
fampin, who did not show any improve-
ment. Nigam, et al. (653-654) studied 60
male leprosy patients for gonadal involve-
mem. Lepromatous and borderline leprosy
patients developed testicular pain and/or
swelling. Altered sexual function was ob-
served in 34 (57%) of the patients and 11
had altered sexual hair patterns. Nine pa-
tients had gynecomastia and 19 (35%)
azoospermia, and 16 (27%) oligospermia.
Ramu and Desikan (645) noted that pa-
tients with BT leprosy treated with sulfonc
monotherapy had a poor prognosis if they
had more than 15 lesions or lesions covering
three or more of the seven sectors of the
body. Rao and Saha (654) found significant
reductions in mean serum leveis of vitamins
A and E in leprosy patients compared to
normal controls. Sane and Mehta (654) re-
porte(' 12 cases of carcinoma arising from
trophic ulcers of leprosy patients. Singh, et
al. (654-655) found lowered serum testos-
terone leveis in male leprosy patients. Se-
rum FSH and LH leveis were elevated in
LL and BL patients and oligospermia was
found in thesc same groups.

Alvarez-Mendoza, et al. (655) described
a technique to demonstrate AFB in skin
biopsies from indeterminate leprosy pa-
tients by mincing and grinding the tissue in
phosphate-buffered saline and then treating
it with NaOH and digesting with trypsin.
Anderson, et al. (656) have used synthetic
peptidcs in inhibition ELISA experiments
and have located 10 of 14 known epitopes
dcfined by different monoclonal antibodies
to the M. leprae 65-kDa protein. Converse,
et al. (656) separated the antigens of M. lep-
rae by SDS-PAGE, electroblotted onto ni-
trocellulose paper, cut the blots into squares
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and tested the antigens directly on a T-cell
proliferation assay. Peripheral blood T cells
of healthy leprosy patient contacts respond-
ed preferentially to the lower molecular
weight (< 70,000) antigens of Al. leprae.
The most prominent Iymphoproliferativc
responses were in the regions of 11-16 kDa
and 22-26 kDa. Gross, et al. (657) analyzed
the lcukocyte subsets in the granulomatous
responses produced in lepromatous leprosy
paticnts after inoculation with a mixturc of
M. /eprae and BCG. The granuloma pro-
duced after Al. leprae-BCG inoculation
showed a pattern similar to tuberculoid
granulomas. Harris, et al. (657-658) mea-
sured T-cell proliferative responses to M.
leprae after immunization of mice and iden-
tif ed low-responder mice and high-re-
sponder mice. F, (high x low) hybrid mice
were found to be low responders. The cel-
lular basis of the low responsiveness did not
result from a defect in antigen-presenting
cells (APC) or the activation of suppressor
T edis by Al. leprae. When high-responder
bone marrow was used to reconstitute ir-
radiated F, mice, the chimeric mice which
resulted were low responders. This suggest-
cd that the donor, high-responder lympho-
cytes became tolerant to antigenic deter-
minants of M. leprae as they developed in
the irradiated F, mice. The authors suggcst
that low responsiveness to M. leprae in low-
responder and F, hybrid mice may result
from tolerance to H-2 encoded antigens that
crossreact with antigens of M. leprae. Hol-
zer, et al. (658) presented evidence that BCG
are casily recognized and slowly ingested by
normal phagocytic edis, the majority of
which respond with a strong oxidative burst.
M. /epraeappeared to only weakly stimulate
phagocyte oxidative responses and were also
slowly phagocytized ii? nitro. Kaplan, et al.
(658-659) found that there was a reduction
in the number of M. leprae in positive skin
test sites to tuberculin 21 days after the skin
test injections in bactcriologically positive
lepromatous leprosy patients. Locniskar, et
al. (659) produced human monoclonal an-
tibodies which bound to Al. leprae, PGL-I,
and single-stranded DNA (ssDNA). The
monoclonal antibodies bound to severa! au-
toantigens such as ssDNA, doubie-strandcd
DNA, and poly(ADP-ribose) but not RNA.

The monoclonal antibodies were used to
prepare a rabbit anti-idiotype antisera. Both
PGL-I and ssDNA inhibited binding of
idiotype to its anti-idiotype. Roberts, et al.
(660) isolated cutaneous lymphocytes from
the Mitsuda lepromin reaction of a tuber-
culin-positive individual not previously ex-
posed to Al. leprae and cloned them with
Dharmendra lepromin and analyzed for an-
tigen specificity. Lepromin-responsive cell
lines and clones were derived and ali lep-
romin-responsive clones proliferated in re-
sponse to tuberculin as well as Dharmendra
lepromin. Sibley and Krahenbuhl (661) pre-
sented evidence that infection of mouse
macrophages with Al. leprae impairs the
ability of these macrophages to become ac-
tivated by gamma-interferon by means, at
least in part, of inducing the production of
inhibitory leveis of prostaglandin E,. Young,
et al. (662) determined that tive immuno-
dominam protein antigens studicd in tu-
berculosis and leprosy bacilli were homo-
logs of stress protcins. Infectious agents may
respond to the host environment by pro-
ducing these stress proteins and the host
response to thesc stress proteins may pro-
vide a response to a broad spectrum of hu-
man pathogens containing or producing
these abundant and highly conserved stress
proteins.

Bhatia, et al. (663) found that auramine
staining was more sensitiva than Ziehl-
Neelsen staining in detecting Al. leprae on
skin smears. de Wit and Klatser (663) char-
acterized the 36-kDa antigen of M. leprae.
Dhople, et al. (663) obtained evidence of
bacterial growth in two media inoculated
with Al. leprae from armadillo tissues. The
harvested bacilli after 16 weeks of incuba-
tion had a few of the important properties
of Al. leprae including growth in mouse foot
pads. Subcultures were unsucccssful. Franz-
blau and Harris (663-664) presented evi-
dence that the optimum temperature for
maintenance of intracelluiar ATP and pal-
mitic acid incorporation finto PGL-I of M.
leprae was 33°C. The pH optimum ap-
peared to be 5.2-5.6 and the optimum gas-
eous environment appeared to be 2.5%-10%
oxygen. Katoch, et al. (664) purified M. lep-
ra(' from 23 leprosy patients and measured
ATP content, morphological índex (MI), and
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FDA-EB staining of the bacilli. The ATP
content per solidly staining bacillus was
fairly constant. The ATP content per green-
staining bacillus as mcasured by FDA-EB
varied up to ninefold. Wheeler and Ratledge
(664-665) reported that citrate, glucose, and
pyruvate werc taken up by AI. leprae in litro
and that carbon from glycerol and palmitate
was taken up and incorporated into lipids.
M. leprae may be incapable of making ace-
tyl-CoA from acetate. Young (665) dis-
cussed the possibility that intraccllular in-
fection with mycobacteria may induce the
synthesis of stress proteins and that the
highly conserved nature of these stress pro-
teins may suggest that they may play a role
in the possible induction of tolerance or of
autoimmune pathology in these diseases.

Abel and Demenais (666) performed
complex segregation analysis on 27 multi-
generational pedigrees from Desirade, a Ca-
ribbcan island where leprosy is highly prev-
alent. The authors suggest that the gene for
susceptibility to leprosy per se and that for
the susceptibility to nonlepromatous lep-
rosy might be differcnt, acting at successive
stages of the immune response following in-
fection with M. leprae. Pearson (666) point-
ed out that distance from established treat-
ment centers does not always act as a
deterrent for leprosy patients seeking treat-
ment. Distance may bc desirable so that the
leprosy patients can maintain anonymity,
and thus disguise diagnosis and avoid social
ostracism in their home locality. Ponnig-
haus, et al. (666-667) presentcd the epide-
miology of leprosy in northern Malawi.

Fortier, et al. (668-669) examined the
protectivc effect of BCG on Leishmania
major infections in mice. Viablc BCG, but
not heat-killed BCG or tuberculin, inocu-
lated with L. major amastigotes into the
foot pad of naive micc protccted these an-
imais from infection. BCG given intraper-
itoneally 10 days before infection of the foot
pads with Leishmania also offered protec-
tion. Mor, et al. (669-670) studied the re-
sponses of mice macrophages to M. leprae-
MI11111171 and found that there was a low
release of superoxide anion. The authors
suggest that M. lepraemurium may be taken
into macrophages by a mechanism that by-
passes the Fc receptor and other reccptors
that are capable of triggering the production
of superoxide anion by macrophages. Mo-

wszowicz, et al. (670) reported a patient who
developed a cutaneous granuloma due to M.
vaccae on the knee some 5 months after
local trauma. The patient's lesions regressed
following thermal therapy. Pabst, et a!. (670—
671) showed that sulfatide from the outer
surface of M. tuberculosis blocked the prim-
ing of human monocytes cultured in vitro.
In vivo, M. tuberculosis may use sulfatide
to block macrophage activation and thereby
resist being killed by macrophages. Zarco
Olivo, et al. (671-672) described a patient
with a sporotricoid presentation of an in-
fection due to AI. chelonei which responded
to oral erythromycin.

The December issuc contained the ab-
stracts from the Twenty-Third Joint Lep-
rosy Conference of the U.S.—Japan Coop-
erative Medical Science Program held at
Nara University in Nara, Japan, 27-29 July
1988. Tsutsumi and Gidoh (676-677) re-
ported the effects of potential antileprosy
drugs on the growth of M. leprae in nude
mice. Intraperitoneal injections of muramyl
dipeptide plus dapsonc resulted in lower
counts ofM. lepraethan those found in mice
receiving dapsone alone. Franzblau, et al.
(677-678) reported the in vitro activity of a
number of potential antileprosy drugs
against Al. leprae by following the oxidation
of palmitic acid to radiolabeled CO, by the
bacilli. Osawa and Akiyama (678) found that
liposomes containing protamine or rifam-
pin inhibited the intracellular multiplica-
tion ofM. lepraein murine and human mac-
rophages. Kohsaka and Ito (678) found that
ofloxacin and minocycline were active in
suppressing the growth of M. leprae in nude
mice. Jacobs, et al. (678-679) reported the
development, using a molecular genetic ap-
proach, of both the vectors and methodol-
ogy for efficient gene transfer in mycobac-
teria. A novel mycobacteriophage vector was
developed, a shuttle phasmid, which repli-
cates in E. coli as a plasmid and in myco-
bacteria as a phage. By introducing and ex-
pressing foreign antigens in BCG, it should
bc possible to develop novel, recombinant
multivaccine vehicles for a variety of infec-
tious diseases. Clark-Curtiss (679) de-
scribed a DNA probe which appears to be
specific for M. leprae and which can detect
approximately 4000 M. leprae cells. Mo-
hagheghpour, et al. (679-681) found that
the pellet fraction of sonicated M. leprae is
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a T-cell immunogen. T-cell responsiveness
to this preparation paralleled responsive-
ncss to intact M. leprae. The 35-kDa protein
of A1. leprae seemed to be the major T-cell
immunogen in the preparation. Hirata and
Chyugun (681) suggested that M. leprae in
human skin lepromas showed slightly dif-
ferent features compared to bacilli in nasal
mucosa' biopsies. Matsuo, et al. (681-682)
showed that beta-glucuronidase binds to thc
mycobacterium HI-75, and that the binding
site is trypsin sensitive. Quismorio and Rea
(682) found that approximately 50% of LL
patients had high-levei IgM anticardiolipin
antibodies and approximately 25% had high-
levei IgG antibodies. Absorption of leprosy
as well as systemic lupus erythematosus sera
with wholc A1. leprae did not remove the
anticardiolipin antibodies, indicating the
antibody response was not to an antigen ex-
pressed on the leprosy bacillus. Izumi, et al.
(682) described the application of the Al.
leprae-specific gelatin particle agglutination
test for leprosy serology. Mehra, et al. (682-
683) purified M. leprae cell walls and showed
that T-cell responses to this preparation
mimicked those to intact M. leprae. The
immunologic reactivity was destroyed by
protcolysis but not by remova' of mycolates
and arabinogalactan. Severa' T-cell clones
responding to these cell-wall preparations
did not respond to soluble or recombinant
AI. leprae antigens but did respond to an-
tigens of 16 kDa and 7 kDa contained on
nitrocellulose transfers of M. leprae cell ex-
tract. Hunter, et al. (683) described the
preparation of a protein complex from a cell
wall of M. leprae. Monoclonal antibodies to
this cell wall protein also react with the sol-
uble 65-kDa protein of M. leprae. The cell
wall protein can be prepared from the cell
walls of M. leprae in such a fashion that it
is virtually devoid of 65-kDa protein but
still retains its immunoreactivity. T-cell fines
established to cell walls, when tested for
reactivity against sonicated M. leprae pro-
teins separated by SDS-PAGE, react to pro-
teins of molecular weight 7 kDa, 16 kDa,
and 28 kDa. Krahenbuhl, et al. (683-684)
showed that mycobacterial lipoarabino-
mannan treatment of murine or human
macrophages rendered the macrophages un-
responsive to gamma-interferon. The li-
poarabinomannan-treated macrophages did
not produce elevated amounts of prosta-

glandin E,. Fukutomi, et al. (684-685)
showed that macrophages are able to acti-
vate and to secrete IL-1 following phago-
cytosis of AI. aviou? and Al. leprae,uurium.
Kaplan and Cohn (685-686) described in-
tact immune responses in tubcrculin skin
test sites in lepromatous leprosy patients. In
80% of the tubcrculin-responsivc lepro-
matous patients there was a 5000-10,000-
fold reduction described in the numbers of
AFB locally. Local responses to gamma-in-
terferon and IL-2 resembled the local re-
sponses to tubcrculin. Nakamura and Yogi
(686-687) compared thc susceptibility of
nude mice from various genetic back-
grounds to M. leprae. Young (687) revicwed
the contributions of rccombinant DNA ex-
pressing technology to leprosy and tuber-
culosis. Nomaguchi, et al. (687-688) de-
scribed the recloning of the gene for the 65-
kDa protein of M. leprae from the agt 1 1
to the pUC8 system and the subsequent pu-
rification of the 65-kDa protein. Barnes, et
al. (688-689) presented evidence that
CD4+CDw29+ cells are selectively con-
centrated at the site of disease in tubercu-
lous pleuritis and that they are likely to play
an important role in the local cell-mediated
immune response to M. tuberculosis. By
analogy, CD4+CDw29+ cells may play a
similar role in leprosy. Izaki, et al. (689-
690) expanded on their previous study which
demonstrated that proteolytic activities such
as plasminogen activator and elastase are
induced in the tissue extract of experimental
granulomatous inflammation, and pre-
sented evidence that an antiproteolytic re-
action takes placo simultancously in these
granulomas.

Of interest, in the closing remarks of the
U.S. Leprosy Panei Chairman (690-691),
Brennan notes that the reviewers of the U.S.-
Japan Cooperative Leprosy Program have
provided the guidelines that molecular bi-
ology, immunology, and vaccine develop-
ment should be emphasized in the future.

From a personal perspective, a number
of trends seem to be developing. In the field
of chemotherapy there is evidence that
pyrazinamide may have some effect against
persisting viabie M. leprae. Ofloxacin has
been shown to be bactericida' in mice. De-
oxyfructoserotonin has been reported to be
active clinically. New lide effects and drug
interactions have been reported. Dapsone
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lias been associated with photodermatitis
and can apparently inducc chromosomal
damage. Temporary generalized lymphad-
enopathy lias been associated with clofazi-
mine and renal toxicity, including extensive
papillary necrosis, in a patient with renal
tuberculosis with rifampin. Ri fampin lias
been shown to shorten the half-life and in-
crease the rates of excretion of dapsone.
Thalidomide has been associated with ex-
foliative dermatitis. There has been some
interest in structurc activity relationships of
clofazimine analogs. The transmission of
dapsone-resistant M. lepra(' from doeu-
mented secondary dapsone-resistant cases
to household contacts is not clear cut. Only
approximately 10% (or less) of the new cases
in the household show primary dapsone re-
sistance. Additionally, primary sulfone re-
sistance is preponderantly low levei, whilc
sccondary dapsone resistancc is preponder-
antly high levei. It was estimated that the
relapse rates for multibacillary leprosy pa-
tients on life-long dapsonc monotherapy for
more than 5 ycars is 1.2% per year. II was
brought out that one fourth of indetermi-
nate patients are seropositive but have neg-
ative Mitsuda lepromin. This is the im-
munologic pattern of lepromatous paticnts
and yet these individuais with indetermi-
nate leprosy would fulfill the criteria of pau-
cibacillary leprosy for the purposes of
WHO-MDT. In a large study, persisting vi-
able M. leprae were found in 10% ofpatients
treated for 2 years with a variety of drug
combinations. The type of regimen or the
duration of treatment did not seem to affect
the proportion of the patients with iiersist-
ing viable organisms. It would thus seem
that none of the present drugs nor combi-
nations of drugs climinate persisters. Many
experienced leprologists would continue to
offer chemotherapy to lepromatous patients
harboring viable bacilli.

Much new information carne to light in
the field of clinical sciences. The regrettably
high suicide rates among leprosy patients in
some societies were notcd. It was interesting
that the rates of resorption of the anterior
nasal spine and alveolar bone in the anterior
maxilla are indcpendent in lepromatous
leprosy patients. A family was described in
whom eight members in three generations
had histoid leprosy. A patient was reported

with both leprosy and AIDS. Evidence was
presented for leprosy involving the cochlea.
Untreated indeterminate and tuberculoid
cases were shown to self-heal in an average
of 2 years, an observation of no small mi- -

portance in evaluating chemotherapy. I t was
interesting that leprosy is often perceived
by the patient as being a series of acute dis-
orders not necessarily related to one another.
Over 90% of the time spent in the clinic by
leprosy patients is spent waiting in line for
various services in one system. Leprosy pa-
tients have decreased secretory IgA in their
tears which may have a bearing on their
susceptibility to conjunctival infections.
Lepromatous leprosy patients have becn
shown to have decreased serum leveis of
vitamin A. vitamin E, and serum zinc. Sev-
era' groups have emphasized the testicular
involvement in borderline lepromatous and
lepromatous leprosy with hypogonadism,
decreased serum total or free testosterone,
increased FSH and LH. There was an in-
teresting case report of a generalized drug
rash which spared a tuberculoid patch. An
interesting report of pigmentation over leg
veins in patients with plantar ulcers was
madc. Phrenic nerve involvement was not-
ed in a substantial portion ofpatients as well
as decreased bronchial reactivity in lepro-
matous leprosy patients, suggesting post-
ganglionic vagal fiber involvement. In
another series, autonomic dysfunction of the
cardiovascular and genital systems was
shown with parasympathetic involvement
being more pronounced and carlier than
sympathetic involvement.

In immuno-pathology, much new infor-
mation is available. There is new emphasis
by the U.S.—Japan Cooperativc Leprosy
Program on lcprosy immunology. The in-
teresting hypothesis was put forth that UV
light exposure might favor presentation of

. lepraeantigens along a suppressive path-
way in the skin. Lcpromatous leprosy pa-
tients and patients with type 1 reactions were
shown to have a decreased capacity to sol-
ubilizc preformed immunc complexes. Both
type 1 and ENL changes have been docu-
mented in the nasal mucosa of patients with
these reactions. Changes in the epidermis
ofboth type 1 and ENL reactive lesions both
suggest T-cell activation with ultimatc gam-
ma-interferon production. A case was pre-
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sented with focal tuberculoid granulomas in
an ENL skin lesion. The pathogenesis of
ENL is not olear. lo nitro live M. leprae
inhibit phagosomc-lysosome fusion in mac-
rophages and decrease the ability ofgamma-
interferon to activate the macrophage. This
is associated with synthcsis ofprostaglandin
E 2 . The surface sulfatide of,tl. tubercu/osis
interferes with the activation of the host
macrophage. Lipoarabinomannan also de-
creases the activation of macrophages by
gamma-interferon but in this instance is not
associated with an increased synthesis of
prostaglandin E,. It now seems clear that
large numbers of live AI. /eprae can down-
regulate macrophage function. There was a
report of a large molecular weight, cell-di-
rected, inhibitor of monocyte chemotaxis
produced in the skin of leprosy patients.
Systemic immunotherapy ofborderline lep-
romatous and lepromatous patients with vi-
able BCG plus killed AI. leprae led to long-
term upgrading in the disease classification
histopathologically in skin biopsies. In mice,
viable 13CG plus killed M. leprae were better
immunogens than either alone. A variety of
local injections into the skin oflepromatous
leprosy patients induced changes of de-
layed-type hypersensitivity, e.g., tuberculin
in tuberculin-positive individuais, recom-
binant IL-2, and recombinant gamma-in-
terferon. Local reductions in bacterial num-
bers occurred at the sitos. Quite a numbcr
of groups are now intcrested in M. leprae
ccll walls as sources of M. leprae antigens
recognized by T edis. T-ccll epitopes have
been identified on a variety of AI. leprae
proteins, e.g., the 65-kDa, 1 1-16-kDa, 22-
26-kDa, 28—kDa, 16-kDa, and 7-kDa arcas
of either soluble proteins or preparations
from cell walls of AI. leprae. Thc 18-kDa
peptide gene has now been sequenced. Two
obscrvations, one in armadillos and the oth-
er in monkeys, suggest that increased leveis
of IgG and decreased leveis of IgM anti-
bodies to PGL-I are associated with less se-
vere disease in the Al. /eprae-inoculated an-
imais. The suggcstion has been made that
lipoarabinomannan may play a role in ENL.
M. leprae has been demonstrated inside
neuronal edis and glial edis of the brains
of armadillos with leprosy. Two antigen
fractions of M. leprae have been described
which are heat-labile. Immune contrasup-

pressor cells have been reported in lepro-
matous leprosy but not tuberculoid disease.
More studies have suggested that there is a
genetic susceptibility to Ieprosy per se and
another gene for susceptibility to nonlepro-
matous leprosy. An interesting study sug-
gested that H-2 encoded antigens in mice
may crossreact with antigens of M. leprae.
Much has been written regarding the im-
munodominant stress proteins in AI. leprae
which may be involved in crossed immu-
nity, tolerance, autoimmune pathology, etc.

The pace of work has increased in the field
of microbiology. Al. leprae can use the
glyoxalate bypass of the TCA cycle. Aspar-
agine and glycerol favor maintenance ofATP
in A1. leprae in nitro. A numbcr of systems
have been described which can be used for
in raro drug susceptibility. One report in-
dicates optimum iii vitro conditions to be
33°C, pH 5.2-5.6, and 2.5%—l0% O,. A re-
port indicated that the amount of AT  per
solid AI. leprae was relatively constant but
that the amount of ATP per green-staining
M. leprae by FDA-EB was quite variable.
It was shown that M. leprae cannot synthc-
size purines but can scavenge purines ellì-
ciently. Nucleotides cannot be taken up but
nucleosides are. The primary structure of
the 16S ribosomal RNA places AI. leprae
with slow-growing pathogenic mycobacte-
ria evolutionarily. Careful work has shown
substantial Tosses of viability of AI. leprae
in tissues with freezing and thawing. Lim-
ited growth of AFB from M. leprae-con-
taining tissues has been reported in disso-
ciated Schwann ccll cultures and in severa!
artificial media. DNA probes have been
constructed for M. leprae with high sensi-
tivity in detection of the organism. A shuttle
plasmid vector has been created which now
seis the stage for BCG to be uscd as a re-
combinant multi-vaccine vehicie.

In the field ofepidemiology, 7.5%ofwild
armadillos in Louisiana are positive for an-
tibodies to PGL-I; 1.3% are positive his-
topathologically for leprosy. In anothcr arca,
approximately 2% ofwild armadillos were
positive for leprosy histopathologically but
none of 435 from four other wild animal
species in the same locale had leprosy his-
topathologically. A study showed a strong
association between a history of direct ar-
madillo contact and leprosy among U.S. pa-
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tients from Mexico. In epidemiometric
models, MDT shows a substantial impact
on the leprosy epidemic. An AI. leprae -spc-
cific gelatin particle agglutination test for
leprosy serology has been developed. In
general, serologic tests for antibodies to
l'GL-I have shown limited usefulness under
field conditions. As with earlicr studies with
the FLA-ABS test, it appears that infection
with M. leprae is very common in endemic
arcas compared to the relatively few who
actually develop overt disease which would
benefit from trcatment.

In the field of rehabilitation, there was a
clear demonstration that nonspecific infec-
tion and trauma account for virtually ali
bone resorption in leprosy patients with in-
sensitive hands.

In the field of other mycobacterial dis-
cases, a great deal of work is under way.
Different strains of AI. tubereulosis can be
identificd using restriction fragment analy-
sis of chromosomal DNA. Results of such
studies in leprosy should bc forthcoming.

From the perspective of the 1988
JOURNAL, there continues to be a steady

stream of new information. At no time has
there ever been more brain power, more
enthusiasm, and more resources applicd to
the unsolved problems of the leprosy suf-
ferer. No doubt as laboratory-based leprosy
research becomes more and more sophis-
ticated, it appears to bc further and further
removed from the frequently humble sur-
roundings of the leprosy patient. From the
perspective of the JOURNAL, it appears that
we are in an era in which, in order to ad-
vance our knowledge of leprosy, it is some-
times necessary to advance our knowledge
of basic science itself. Innovative applied
research in leprosy, in many instances, will
be the product of innovative basic leprosy
research. There is a chain from the basic
scientist's laboratory bench to the bedside
of the most remote leprosy patient in an
endemic arca. We all have an obligation to
keep that chain unbroken. The basic infor-
mation continues to be amassed. Hopefully,
more practical applications of this knowl-
edge will be forthcoming. I look forward
with impatient optimism to 1989.—RCH
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