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General and Historical

Green, A. T. and Jochem, K. Sustaining
leprosy services in the changing context
of health sector reform. Lepr. Rev. 69
(1998) 134-144.

National leprosy control programs cur-
rently face a number of changes to the envi-
ronment within which they operate. This
paper examines the issues arising from
these. 11 focuses, in particular, on those aris-
ing from changes in the structure of the
health sector as a residi of policies of health
sector reform which are being considered or
adopted in many developing countries.
These include decentralization, financing
strategies, greater role for the private and
NGO sectors and the integration of vertical
programs. The paper is structured around a
number of key steps in the development of
a strateg y for sustainability of appropriate
leprosy services. These are the assessment
of the epidetnioloc.lical, social and health
services context, development of program
objectives, planning of human and financial
resources, development of the strategy,
mapping the roles of potential actors, devel-
opment of regulatory and incentive mecha-
nism, action planning and managing change
and, finally, re-evaluation of the program
objectives and service delivery organiza-
tion. The paper stresses the importance of
process in developing ownership of a strat-
egy. It concludes with a set of key questions
which it suggests need to be addressed by
leprosy program managers in the develop-
ment of a pro-active response to the changes.
—Authors' Summary

Lever, P., Bijlmaker, L., Zwanikken, P.
and Saunderson, P. Health Systems Re-
search in leprosy control—what contri-
butions can it make? Lepr. Rev. 69
(1998) 122-127.

The paper describes a Health Systems
Research (HSR) training program which
took place at the AII-Africa Leprosy, Tuber-
culosis and Rehabilitation Training Centre
(ALERT) in Ethiopia. The training con-
sisted of three stages: an initial workshop
focussing on protocol development, fol-
lowed by a fieldwork perimi and a data
analysis and report writing workshop.
Twenty participants, divide(' over four
groups, took part in the training and carried
out the research alongside their day-to-day
professional commitments. Three of the
projects were concerne(' with prevention of
disabi1ities, one with integralion of the lep-
rosy program into the general health ser-
vices. Based on the findings of their re-
search, each group produced a set of recom-
mendations and a plan of action for the
implementation of these recommendations.
The contribution of HSR to leprosy control
is discussed.—Authors' Summary

Malin, A. and McAdam, K. P. W. .1., eds.
Mvcohac teria! Diseases Part 1: Clinicai
Frontiers. Bailliere's Clin. Infect. Dis. 4
(1997) xvi + 118 pp.

This book is one of a set of two which
cover all mycobacterial diseases to allow
consideration of the similarities between
various mycobacterial diseases as well as
the differences; 13 authors have contributed
to tive chapters. The topics discussed in-
elude: management of leprosy reactions; in-
fections due to Mvcobacteriuln ai'iun t com-
plexa clinicai tuberculosis in the AIDS era
and the role for preventiva therapy; multi-
ple drug resistance in tuberculosis; and in-
termittent and directly observed chemother-
apy for tuberculosis.—Trop. Dis. Bull. 95
(1998) 726
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Roche, P., Dockrell, H. and Brennan, P.
Progress in research towards a world
without leprosy. Report of a WHO meet-
ing in Ethiopia, February 1998. Leu.
Rev. 69 (1998) 151-159.

A UNDP/World Bank/WHO Special Pro-
granne for Research and Training in Trop-

ical Diseases meeting to discuss the future
role of biomedical research in leprosy was
held at the Armauer Hansen Research Insti-
lute in Addis Ababa, Ethiopia, on 27 and 28
February 1998. This was attended by more
than 20 scientists from 10 countries, who
met to discuss progress toward a world
without leprosy.—Authors' Summary

Chemotherapy

Arunthathi, S. And Raju, S. Dapsone in-
duced pulmonary eosinophilia without
cutaneous allergic manifestations—an
unusual encounter—a case report. Acta
Leprol. 11 (1998) 3-5.

Dapsone is a drug of choice in the treat-
ment of leprosy. In addition it is very useful
in the treatment of many other dermatologi-
cai conditions. The "dapsone-induced hyper-
sensitivity" is not unknown. However, to the
best of our knowledge, pulmonar) , eosmo-
philia induced by dapsone without any cuta-
neous allergic manifestation has not been re-
ported in leprosy patients. Pulmonary eo-
sinophilia (Loeffler's syndrome) induced by
dapsone without cutaneous manifestation
has been reported in a nonleprosy patient by
Janier, et al. We report a case of pulmonar) ,

eosinophilia associated with dapsone ther-
apy in a patient with lepromatous leprosy
without allergic cutaneous manifestations
and our experience in the management of
this patient. Authors' Abstract

Gadre, I). V., 'Ialw'ar, V., Gupta, H. C.
and Murthy, P. S. Effect of trifluoper-
azine, a potencial drug for tuberculosis
with psychotic disorders, on the growth
of clinicai isolates of drug resistant Mv-
cohucteriunr tuberculosis. lnl. Clin. Psy-
chopharmacol. 13 (1998) 129-131.

The effect of the antipsychotic drug tri-
fluoperazine (TFP) on the in - cite -o growth
of 50 clinicai isolates of tu-
berculesis was tested. Of these isolates, 29
were susceptibie to ali Eive of the antituber-
cular drugs (isoniazid, rifampin, strepto-
mycin, ethambutol and pyrazinamide) and

21 were resistant to one or more of the tive
drugs. The ntininmm inhibitory concentra-
tion (MIC) of TFP was 4 pg/mi for 40% of
both the susceptible (12/29) and resistant
(8/21) isolates and 8 pg/ml for 55/0 (16/29)
and 48% (10/21) of the susceptible and re-
sistam isolates, respectiveiy. Further analy-
sis of the data for resistant isolates indicated
that the MIC of TFP was 4 14/ml and 16
pg/ml, respectively, for 50% (4/8) and 75%
(6/8) of the isolates resistant to one drug
only from isoniazid, streptomycin or pyr-
azinamide. Of the nine isolates resistant to
two drugs, isoniazid and streptomycin, the
MIC was 4 pg/ml for 33% (3/9) and 16
pg/ml for 80% (7/9). The MIC of TFP for
two isolates resistant to the three drugs
niazid, rifampin and streptomycin was 8
pg/m1 for one and 32 pg/m1 for the other.
Of two isoiates resistant to ali live drugs, it
is of interest to note that the MIC of TFP
was only 4 pg/ml for one but 32 pg/ml for
the other. Because the above MICs are for
TFP as a single drug, it world be desirable
to study the antitubercular activity of the
serem of tuberculosis patients with psy-
chotic problents receiving regular antituber-
cular therapy supplemented vvith TFP at its
recommended and toierated dose.—Au-
thors' Abstract

Ishi, N., Sugita, Y., Sato, I. and Naka-
jima, H. Spariloxacin in the treatment of
leprosy patients. Int. J. Dermatol. 36
(1997) 619-621.

Seven men with leprosy visited the der-
matology clinic at Yokohama City Univer-
sity Hospital, Japan, (date not givenl and
were entered finto a Iria' of sparfloxacin
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(SPFX), 100-200 mg daily for up to 1 year.
Five patients were Japanese Brazilians or
Paraguayan from South Anmerica, and 2 pa-
tients were Filipinos. Examination proce-
dures included a detailed medicai history,
pretreatment, clinicai examinations and
body charting of the characteristic skin le-
sions, areas of anesthesia, and eniarged pe-
ripheral nerves. There were no deformities
observed in any patient. Ali patients had
presented with eruptions and neurological
probiems. The diagnosis of Mvcobactenihm
leprae infection and its type were deter-
mined by the above examination, skin
smears, and histopathoiogical study, as well
as the Mitsuda reaction. Following initia-
tion of SPFX, erythema and swelling in ali
patients disappeared in only a few weeks,
and new skin lesions did not appear in any
case. In one of the patients from The Philip-
pines, who had first presented in 1993, and
had lepromatous leprosy, a bacterial index
and a morphological index were deter-
mined. Bacilli in skin smears disappeared
quickly and there was a dramatic morpho-
logical chance as well as clinicai improve-
ment. Orle patient complained of neuralgia
just after SPFX treatment, and this was
clinically presumed to be type I ì -eversal
lepra reaction; this was the only adverse ef-
fect of the study.—Trop. Dis. Bull. 95
(1998)731-732

Ladhani, S. Leprosy disabilities: the im-
pact of multidrug therapy (MDT). Int. J.
Dermatol. 36 (1997) 561-572.

The impact of MDT on leprosy disabili-
ties is reviewed. Disabilities following in-
fection, including prevalence and inci-
dente; compliance, early diagnosis and re-
habilitation; and disabilities following
reactions and relapse, and psychosocial dis-
abilities are discussed. It is concluded that
until a suitable vaccine is available to pre-
vent leprosy, MDT remains the best chance
of controlling leprosy and the disabilities
seen with the disease.—Trop. Dis. Bull. 95
(1998) 731

Li, B., et al. [Relapse of 46 cases of leprosy
in Wuxi, Jiangsu. ] China Lepr. J. 14
(1998) 87-88. (in Chinese)

In Wuxi City, Jiangsu, China, up to the
year 1996 there have accumulatively been
1791 registered cases of leprosy, of which
1474 have been cured. During the period
1970 to 1996 relapse was detected in 46
cases (3.12%), i.e., 0.3%/year on average.
The duration from cure to reiapse was 5 to
231 months, averaging 5.57 years. Nine out
of the relapsed cases have degraded from
the TT pule to the LL pule, but Eive up-
graded; 95.7% of the reiapses were those
who had taken dapsone monotherapy. The
relapse rate was 6% in multibacillary and
2.3% in paucibacillary cases.—Authors'
English Abstract

Li, H., et al. [Risk of relapse following FD
MDT in leprosy] China Lepr. J. 14
(1998) 69-74. (in Chinese)

During 1986 to 1995, 8307 leprosy pa-
tients [multibacillary (MB) 598 and pau-
cibacillary (PB) 2326] had completed their
fixed duration (FD) MDT and then follow
up was done annually in 5 successive years
in 59 counties of Yunnan, Guizhou and
Sichuan. Among them, the mear reiapse
rate was 0.15 per 1000 person-years in MB
and 0.55 per 1000 person-years in PB.
There was no difference between the re-
lapse rates of those who received dapsone
(DDS) or DDS plus rifampin (RMP) (5111)
and not (3196) before FD MDT. Five re-
lapsed MB cases occurred 4 to 7 years after
stopping treatment and Eive PB cases re-
lapsed 4 to 5 years after stopping the drugs.
Another six relapsed PB cases occurred af-
ter Eive-year follow up duration and were
not caiculated in the relapse rate. The ma-
jority of relapsed PB cases (6/11) shouid
originally have been given the MB regi-
men, but used the PB une, and so the treat-
ment was not enough for them. There were
eight PB cases that became MB after re-
lapse. Among 62 MB cases with irregular
treatment four cases relapsed, being 6.5%.
—Authors' English Abstract

Mao, Q., et al. [Effects of retreatment with
MDT in persons cured of leprosy by us-
ing DDS monotherapy.] China Lepr. J. 14
(1998) 86-87. (in Chinese)
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In Jiangyan City, Jiangsu, China, 1329
persons, who have been cured of leprosy
with dapsone (DDS) monotherapy after a
mean of 7.8 years and were paucibacillary
(PB) in 1158 and multibacillary (MB) in
171, have received multidrug therapy
(MDT) according to the PB regimen for 6
months for preventing relapse. And after-
ward during follow up of 1.5 to 12 years, 12
relapsed cases (0.9%) [PB 8 (0.69%) and
MB 4 (2.34%)] were found, but among
1632 who did not receive MDT retreatment
the relapse rate was as high as 2.75%, be-
ing 2.47% in 1457 PB cases and 2.34% in
175 MB ones. The authors thought that a
6-month retreatment with the PB regimen
of MDT might reduce the relapse in people
cured of leprosy with DDS monotherapy.-
Authors' English Abstract

Shen, .J., et al. [Effect of MINO on vitality
of M. leprue in the body of MB leprosy
patients.] China Lepr. J. 14 (1998)
74-75. (in Chinese)

Fourteen cases of multibacillary (MB)
leprosy have taken minocycline 100 mg a
day in 6 days of a week for 3 months, of

4„1 which eight cases had skin biopsies taken
before and in the months 1, 2 and 3 of treat-
ment and inoculated into mouse foot pads
for measurement of the drug's activity
against M. leprue. The result showed that in
the first month of treatment the inoculations
of four cases had no growth and after
month 2 ali had no growth; suggesting very
high antibacterial potency. The authors
think that the drug can be routinely used as
an alternative antileprosy drug.—Authors'
English Abstract

Terencio de las Aguas, J. [Relapses in lep-
rosy; personal experience.] Hansenol. Int.
22 (1997) 5-9. (in Spanish)

Thirty-one relapses were observed among
451 patients treated with sulfones and 15 of
them were of the dimorphous form. The
time elapsed between regression of lesions
and the relapses range from 6 to 39 years.
Only one relapsed case was observed among
the patients treated with MDT/WHO regi-
mens.—Author's English Summary

World Health Organization. Leprosy
elimination campaigns—reaching every
patient in every village. Wkly. Epi-
demiol. Rec. 72 (1997) 205-210.

This paper discusses the Leprosy Elimi-
nation Campaign (LEC), an initiative which
aims to provide national leprosy elimina-
tion programs with additional externai input
to intensify elimination activities, with
technical cooperation from WHO and other
agencies. Its main objective is to detect lep-
rosy cases that have remained undetected in
the community, and to promptly put them
onto multidrug therapy (MDT). Of an esti-
mated 800,000 backlog cases, 650,000 are
expected to be diagnosed and treated
through LECs during 1996-2000, with
elimination activities particularly intensi-
ficd during the top 16 leprosy-endemic coun-
tries (accounting for 95% of those affected).
Results are presented of LECs carried out
during 1996 in Cambodia (2), Indonesia,
Nepal, Nigeria, and The Philippines (2), the
duration of each campaign being 3-4
months. A total of 2188 cases were detected
by the seven campaigns, more than double
the number of cases detected in these arcas
during 1995. The multibacillary (MB) pro-
portion among the new cases detected by
the campaigns ranged between 47% and
65% and the proportion of grade 2 disabili-
ties ranged between 12% and 33%, show-
ing that the campaigns were able to detect
hidden leprosy cases of consequence. Ali
cases detected during the campaigns were
treated with WHO/MDT. Additionally, re-
orientation training was provided to around
1000 local health workers to improve MDT
services in their respective arcas, and sim-
ple task-oriented training was given to
>9000 volunteers from the communities
where LECs were carried out to increase
community awareness and to help patients
to reach the nearest health center for regular
treatment.—Trop. Dis. Bull. 95 (1998) 731

World Health Organization. Progress to-
wards leprosy elimination. Wkly. Epi-
demiol. Rec. 72 (1997) 165-171.

This report records the progress that has
been made toward the goal of worldwide
elimination of leprosy as a public health
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problem, updating figures published in June
1996. Data is presented for each WHO re-
gion showin^g numhers of estimated and
registered leprosy cases in 1996-1997, de-
tection rates, and registered cases of leprosy
and coverage with multidrug therapy
(MDT). Detailcd information is presented
for the top 16 countries endemic for leprosy
and for countries with >100 registered
cases. The number of countries showing
prevalence rates for leprosy above 1 per
10,000 population decreased from 122 in
1995 to 55 at the beginning of 1997. A total
of 67 countries have reduced the leprosy
prevalence to below 1 per 10,000 popula-
tion. At the beginning of 1997 it was esti-
mated that there were around 1,150,000
leprosy cases worldwide, and of there,
888,340 were registered for treatment. Only
a small reduction in the number of recis-
tered cases (4%) was noted between 1996
and 1997; the global prevalence of regis-
tered cases, which was constantly decreas-
ing over the previous 10 years, was still
around 1.6 per 10,000 population. In the 16
major endemic countries, which represem
91% of the global leprosy problem, the
prevalence rate was still 4.3 per 10,000, in-
dicating that to eliminate leprosy as a pub-
lic health problem, additional efforts will be
needed. Regarding detection of leprosy
cases, around 555,000 cases were detected
during 1996 as notified by 79 countries. AI-
lowing for some endemic countries which
had not sent in information at time of re-
porting, the global detection was therefore
estimated at 566,000 (9.8 per 100,000 pop-
ulation). Around 535,000 cases (95%) were
detected in the 16 major endemic countries,
and 73% of the newly detected cases were
living in India alone. Among the newly de-
tected cases, >85,000 (16%) were children,
around 17,000 (31%) were multibacillary

(MB) cases and around 30,000 (5.5%) were
showing severo disabi1ities at time of diag-
nosis. Concernin`c progress with MDT, dur-
ing 1996 around 1.4 million patients were
treated with MDT and >555,000 were
cured. Trop. Dis. Bull. 95 (1998) 732

World Health Organization. Shorlening
duration of treatment of multibacillary
leprosy. Wkly. Epidemiol. Rec. 72 (1997)
125-128.

Information on cohorts of multibacillary
(MB) leprosy patients, including MB skin-
smear positive patients, who started multi-
ple drug therapy (MDT) between 1986 and
1990 was collected by WHO in collabora-
tion with national leprosy programs (in-
cluding national leprosy institutions) in or-
der to determine the outcome of patients
who had been unable to complete the full
course of treatment of 2 years. Any patient
who was not able to complete 24 doses of
MDT was classified as a defaulter and was
actively traced, their clinicai and bacterio-
logical status being assessed and compared
with their status recorded at time of starting
MDT. This analysis indicated that, in terras
of treatment failure or relapse, the fate of
defaulters taking less than 12 months' treat-
ment is quite favorable, reflected by obser-
vation of continued clinicai and bacterio-
logical improvement at time of retrieval. It
is suggested that even a limited number of
doses of MDT are beneficiai to the individ-
ual patient in eliminating nearly ali the vi-
able Mvcobacterir un leprae, in curing the
disease and in preventing disease transmis-
sion, and that a shorter WHO/MB MDT
regimen of 12 months could be sufficient
for practically alI MB patients.—Trop. Dis.
Bull. 95 (1998) 732

Clinica) Sciences

Arunthathi, S., Ebenezer, L. and Ku-
muda, C. Reversal reaction, nerve dam-
age and steroid therapy in three multi-
haci1lary HIV positive patients. Lepr.
Rev. 69 (1998) 173-177.

The progress of three Indian HIV-posi-
tive patients with multibacillary leprosy has
been recorded.—Authors' Abstract
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Burdiek, A. E., Lehrer, K. A. and Bar-
quin, I,. Use of eutectic mixture of local
anesthetics: ara effective topical anes-
thetic for slit-smear testing of patients
with 1-Iansen's disease. J. Am. Acad. Der-
matol. 37 (1997) 800-802.

This double-blind, placebo-controlled,
randomized trial in the state of Florida,
U.S.A., was conducted ]date not given] to
determine the efficacy of a eutectic mixture
of local anesthetics (]EMLA] lidocaine
2.5% and prilocaine 2.5%), applied under
occlusion as cream, in providing derma'
anesthesia for slit-smear testing in leprosy
patients. Nineteen adult leprosy patients, 3
with newly diagnosed disease and 16 with
established multibaci1lary (borderline lep-
romatous and lepromatous) disease (11
inale; 4 black and 15 white or Hispanic)
were studied, with each participant acting
as their own control. Slit-smear testing was
performed ou the right and left earlobes, el-
bows and knees. One hr before the proce-
dure either EMLA or placebo cream was
applied to the patient's right earlobe, elbow
and knee, and the other cream was applied
to the left earlobe, elbow and Lnee. Patients
completed 6 visual analog scales (ranging
frota O mm, indicating no pain, to 50 mm,
indicating severe pain) to duantify their
pain for each of the 6 slit-smear testing pro-
cedures. Patients reported that slit-smear
tests performed ou elbows and knees
treated with the EMLA cream were less
painful than Chore ou corresponding cites
treated with placebo (meara visual analog
scores were 9.32 nun with EMLA treatment
and 16.95 mm with placebo for elbows (p
<0.01) and 10.1 mm for EMLA treatment
and 23.3 mm with placebo for knees (p
<0.05)). On the earlobes, the difference be-
tween the means of pain scores for the
placebo and the EMLA cream was not sig-
nificam. There was no significam difference
by paired t test between any of the bacillary
or morphological index means from any
corresponding EMLA and placebo sites.-
Trop. Dis. Bull. 95 (1998) 607-608

Conejo-Mir, J. S., Artola-Igarza, J. L.,
Garciandia, C., Linares-Barrios, M.
and Navarrete, M. Hemicorporal distri-

bution of lepromatous leprosy ira a patient
with hemiplegia. Clin. Infect. Dis. 27
( 1998 ) 22 122-213 .

This is a brief report of a 75-year-old
male who presente(' with multiple po pu lar
and nodular lesions confined to the left lide
of bis body. The patient gave a history of a
stroke 26 years previously with a residual
left hemiplegia. He had a history of treat-
ment for diabetes mellitus for the last 35
years. Biopsies of the lesions showed lepro-
matous leprosy. Slit-skin smears were posi-
tive for acid-fast bacilli from the left arm
but negative from the right arm. The au-
thors poli[ out that the limbs of patients
with paresis are 1 °C to 5°C cooler than the
linmbs of healthy individuais. This case
seems to be a clinicai example of the affìn-
ity of Mveobacveriunr /eprae for cooler
paris of the body.—RCH

del'aula, M., Saiz, L. C., Gonzalez
Revalderia, ,I., Pascual, T., Alberola, C.
and 1\liravalles, E. Rifampicin causes
false-positive inuuunoassay results for
urine opiates. Clin. Chem. Lab. Med. 36
(1998) 241-243.

The treatment of tuberculosis usually in-
eludes the antibiotic rifampin, especially in
patients with concomitant human inununo-
deficiencv viras infection. Some of these
patients are ira withdrawal therapy for drug
abuse. When opiate screening is carried out
in patients receiving rifampin, false-posi-
tive results are detected with the kinetic in-
teraction of microparticles in solution
method. We evaluated this interference in a
Cobas-Integra analyzer and found a 12%
crossreactivity of rifampin for antibiotic
concentrations ranging from 0.19 to 6.08
µmoi/I (156 to 5000 µ g/I). This effect is not
explained by the color of the rifampin solu-
tions. Calculations assuming first order ki-
netics of elintination show that more than
18 1w after a single oral dose of 600 mg of
rifampin, a false-positive result for opiates
could be obtained. This indicares that the
risk of a false-positive result mus[ always
be considered when urine samples from
these patients are analyzed.—Authors' Ab-
strract
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Ebenso, B. E. Seizures following chloro-
quine treatment of type II lepra reaction:
a case report. Lepr. Rev. 69 (1998)
178-181.

A case of tonic-clonic seizures following
chloroquine treatment for leprosy reactions
in a Nigerian inale is reported. Seizures
were controlled with phenytoin sodium
capsules. A causal relationship between the
seizures and chloroquine is suggested.
There have been no previous reports of this
adverse reaction in leprosy patients receiv-
ing chloroquine for treatment of reactions.
The author recommends that chloroquine
be used with caution especially in patients
with seizures.—Author's Summary

Feng, Z. [Leprosy control in Chencen town
of Shunde County, Guangdong.] China
Lepr. J. 14 (1998) 85-86. (in Chinese)

In Chencen of Shunde County Iocated in
the Zhujiang Delta, 18 km away from
Guangzhou, with a population of seventy-
odd thousand, 124 leprosy patients were ac-
cumulatively found by the end of 1996, of
whom 106 have been cured, 16 died, and 2
remain under MDT. The prevalence de-
creased from 1.5%c to 0.02 (7(c. Since 1958
one doctor has been appointed to the lep-
rosy control post in the town hospital, who
is under the leadership of the head of the
hospital and guidance of the County's lep-
rosy control station, being responsible for
leading village health workers in control-
ling leprosy, and so an effective network for
leprosy has been made up in the whole
country.—Author's English Abstract

Huang, S. [Knowledge and behavior on
health care among leprosy patients.] China
Lepr. J. 14 (1998) 82-83. (in Chinese)

Analysis of the knowledge and behavior
on health care in leprosy patients showed
that among them 42.79% had no correct
recognition of the infectivity of leprosy,
32.83% did not know how to prevent dis-
ability, and 39.86% of those with disability
did not know how to rehabilitate, and
among those who knew it only 25.58%
were practicing it. There were 0.07% of'the

patients who have been increasing nutrient
for their disease. The perceptivity was asso-
ciated with cultural levei. The author
pointed out that leprosy patients acquire the
knowledge of the disease only through the
doctor's explanation and so variegated
health education should be launched, espe-
cially through village health workers.—Au-
thor's English Abstract

Monteiro, L. G., Campos, W. R., Orefice,
F. and Grossi, M. A. F. Study of ocular
changes in leprosy patients. Inchar J.
Lepr. 70 (1998) 197-202.

In this study, 997 leprosy patients were
examined, 528 of them with lepromatous
leprosy (53%), 199 with borderline leprosy
(20%), 167 with tuberculoid leprosy (16%)
and 103 (10.3%) with indeterminate lep-
rosy. Changes in the ocular bulb were noted
in 314 patients (31.5%) especially in those
with lepromatous leprosy. These alterations
were greater with increasing age of the pa-
tient and length of disease. Severe ocular
lesions were rare, probably due to previous
systemic treatment. The "pearls" in the fun-
dos of the eye resulting from leprosy were
also studied.—Authors' Abstract

Silva, E.A., Rubio, E. M. and Ura, S. [An
investigation of ABH antigens in erythro-
cytes and saliva of leprosy patients.]
Hansenol. Int. 22 (1997) 44-49. (in Por-
tuguese)

The few studies that have already been
published about the determination of secre-
tor phenotypes of the salivary ABH anti-
gens of leprosy patients have shown there is
not a significant correlation between these
substances and susceptibility to the disease.
In the present study 74 patients were evalu-
ated (27 lepromatous, 23 tuberculoid and
24 borderline) about the presence of ABH
antigens on the erythrocytes and in the
saliva by techniques of agglutination reac-
tion in tube and inhibition of agglutination.
The frequency of ABO blood groups and
secretor/nonsecretor phenotype in these pa-
tients and in the control group were: O =
40.5% (49%); A = 41.9% (36.5%); B =
10.8% (10.9%); AB = 6.8% (3.6%); secre-
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tor = 68.9/0 (82.5%) and nonsecretor =
31.1% (17.5%).

By the analysis of the results in leprosy
patients, significant diffelences were not
observed when comparing the distribution
of ABH antigens, on the erythrocytes and in
the saliva, with the control group. Au-
thors' English Sununary

Tan, X. 1Leprosy Among children 14 years
old in Guangzhou.1 China Lepr. J. 14
(1998) 84-85. (in Chinese)

In Guangzhou, China, there were a total
of 7415 registered cases of leprosy by the
end of 1995, of whom 358 were children
with ages less than 14 years, including 213
boys and 145 girls, and MB 108 (28.2%)
and PB 257 (71.8%). Among them those in-
fected in their families were 99 cases
(27.7%). On diagnosis, the disease dura-
tions were 1 to 108 nionths, 79.6% of their
skin lesions were in exposed sites and 14
cases (11.5%) had visible disabilities. Most
of the children (80.8%) were detected pas-
sively; 326 cases have been cured, for a
mear treatment duration of 6.6 years, of
whom 27 relapsed (8.3%). Since 1990 no
child suffering from leprosy was seen,
which, the author thinks, may be because of
the wide use of BCG for prevention of TB
since the 1960s.—Author's English Ah-
stract

Tang, X. [Changes in the cornei and of vi-
sion in leprosy patients.1 China Lepr. J.
14 (1998) 89-90. (in Chinese)

Since 1994 to 1996, 824 persons who
have or who had had leprosy were exam-
ined for oculopathy. The results showed
that 507 eyes had lagophthalmos, ectropion,
corneal hypesthesia or coexistence of . some
of them, and in them 120 eyes had ker-
atopathy (24%), with hypopsia of 0.2 to 0.7.
And in 1141 eyes without the above ocu-
lopathy 34 had keratopathy (2.9%) with the
vision of 0.82 on an average. The author
pointed out that the ectropion showed
greater menace to the vision than did lag-
ophthalmos.—Author's English Abstract

Trifilo, M. O., Betone, A. F. F. and Fleurv,
R. N. [Bacilloscopic evaluation in Vir-
chowian hanseniasis (study of 60 necrop-
sies).1 Hansenol. Int. 22 (1997) 10-19.
(in Portuguese)

In the literature there are reports that the
proliferation of Mvcuharteriam leprae in
viscera could occur even in the absence of
proliferation at neuro-cutaneous levei, and
this fact could allow reactivation of leprosy.
We analyzed 60 necropsies of lepromatous
leprosy patients to compare and contrast
from severa! visceral sites with those from
skin and peripheral nerves. The necropsies
were divided in groups according to results
of the last bacilloscopy done ‘vhile the pa-
tients were ative: active lepromatous and in
progression–I5 necropsies; active leproma-
tous and in regression-17 necropsies; inac-
tive lepromatous-28 necropsies. In some
necropsies, the visceral bacterial index (BI)
overpassed the same index at the neuro-cu-
taneous levei, and in 3 could not be ap-
praised because technical and legal limita-
tion prevented us from collecting skin and
peripheral nerve fragments from various
sites. Nevertheless, some reports suggest
that the bacilloscopy of skin drainage
lymph nodes can be an estin u le of cuta-
neous bacilloscopy. In some of the visceral
necropsies examined the BI surpassed the
same index in axillary lymph nodes. Except
for the axillary lymph rodes, the highest
visceral BIs were found in the larynx, testi-
ele and pharynx, with predominance of the
first site. This may reinforce the relation-
ship between the tissue temperature and
bacillary proliferation ability, suggesting
that the larynx presents conditions of adap-
tation and proliferation of M. leprae similar
to the nasal nulcous, which is the main way
of bacillary shedding.—Authors' English
Summary

Wang, B., et al. [A survey of the oculopa-
thy in 1897 cases of leprosy.1 China Lepr.
J. 14 (1998) 92-94. (in Chinese)

Among 1897 persons with ages of 38 to
71 years, who have and had leprosy in 96
and 1801, respectively, and were treated
with DDS monotherapy in 1287 and with
MDT in 610, including 1486 inale and 441
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female, a survey of oculopathy showed that
there were niadarosis in 1029 (73.3%),
trichiasis in 689 (-19.1/0), ectropion in 575
(40.9%), lagophtha1mos in 340 (24.2%),
blocking of lacrimal duct in 258 (18.3%),
conjunctivitis in 502 (35.7%), corneal hy-
poesthesia in 432 (30.7%), corneal ulcer in
277 (19.7%), keratitis in 281 (20%), leu-
coma in 41 (2.9%), scleritis in 116 (8.2%),
iridocyclitis in 483 (34.4%), cataracts in 48

(3.4%), and l ow vision in 430 eyes of 379
persons (20%) and blindness in 180 persons
(9.4%) with unilateral lide in 93 and bilat-
eral in 87. The oculopathy mostly occurred
(63.2%) 5 to 15 years after the onset of lep-
rosy. The oculopathy was 5.2% in 117 per-
sons who can do self-core and 35.8% in 446
persons who cannot do so. The causes of
blindness mainly were iridocyclitis and ker-
atopathy.—Authors' English Abstract

Immuno-Pathology

Baldwin, S. L., i)'Souza, C., Roberts, A.
D., Kelly, B. P., Frank, A. A., Lui, M.
A., Ulmer, J. B., Huygen, K., 1\IcMur-
ray, 1). M. and Orme, 1. M. Evaluation
of new vaccines in the mouse and guinea
pig mudei of tuberculosis. infect. inu nun.
66 (1998) 2 951 -2959.

The results of this study provide the first
evidence that two completei), separate vac-
cine approaches, one based on a subunit
vaccine consisting of a mild adjuvam ad-
mixed with purified culture liltrate proteins
and enhanced by the cytokine interleukin-2
and the second based on inun u nization with
DNA encoding the Ag$5A protein secreted
by Mrcohacterium tubercvclo.cis, could both
preveni the onset of caseating disease,
which is the hallmark of the guinea pig
aerogenic infection model. In both cases,
however, the survival of vaccinated guinea
pigs was shorter than that conferred by Al.
boi'is BCG, with observed mortality of
these animais probably due to consolidation
of lung tissues by lymphocytic granulomas.
An additional characteristic of these ap-
proaches was that neither induced skin-test
reactivity to commercial tuberculin. These
data thus provide optimism that develop-
ment of nonliving vaccines which can gen-
erate long-lived immunity approaching that
conferred by the BCG vaccine is a feasible
goal.—Authors' Abstract

Bottasso, O., Merlin, V., Cannon, L.,
Cannon, H., ingledew, N., Keni, M.,
Hartopp, R., Stanford, C. and Stan-
ford, ,I. Studies of vaccination of persons

in dose contact with leprosy patients in
Argentina. Vaccine 16 (1998) 1 166-1 171.

A total of 670 adults living or working
with leprosy patients were exaniined for a
BCG vaccination scar and skin-tested with
four new tuberculina. Based on the results
513 were vaccinated; 65 with bacille Cal-
mette Guerin (BCG) alone, 66 with BCG
plus killed Mvcohacterium I'uccae and 382
with killed M. i'aceae alone. Skin-testing
was repeated 2-3 years !ater on 344 sub-
jects, when ali three vaccines were found to
have been highly successful in increasing
responses to tuberculin and leprosin A (p
<0.0005) with increased in unune recogni-
tion of common and species-specific anti-
gens. Mean diameters of induration to each
skin test were greatest in recipients of BCG
alone (p <0.05), which suggests that better
immuno-regulation occurs after receiving
vaccines that incorporate Al. raccae. The
results suggest 10" M. i'uccae alone might
prove a valuable future vaccine, which
would not require selective pre-vaccination
procedures.—Authors' Abstract

Brasil, M. '1'. L. R. F., de Oliveira, L. R.,
de Mello, C. S., Nakamura, P. M.,
Manini, M. P., Steiner, D. and Rotta,
O. [A study of the sensitivity and speci-
fìcity of the anti-PGL-I ELISA.1
Hansenol. Int. 22 (1997) 35-43. (in Por-
tuguese)

Serum tests for leprosy diagnosis, using
phenolic glycolipid-I, considered to be a
specific antigen of M. lepruc', has brought
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about some possibilities to the study of the
epidemiological behavior of the disease. A
study was performed to evaluate the sensi-
bility and specificity of an ELISA anti-
PGL-I test using Cuban material and tech-
fiques (UMELISA). Eighty-four patients
and a control group with 112 persons were
tested.

The sensibility of the test was larger for
the multibacillary patients with higher lev-
els for the case classified as lepromatous
(L) followed by the borderline (B) ones. In
the multibacillary group, considering a
0.20() cut-off levei, it was observed that
only 75.0% of the lepromatous patients and
50.0% of the borderline patients tested pos-
itive. For a 0.300 cut-off levei, only 64.3%
of the L patients and 40.0/0 of the B pa-
tients still teste(' positive. The undeter-
mined form patients presented a larger rate
of positi ve resu1ts than the tuberculoid
forni, and that may be a hint of a polariza-
tion of some cases of the multibacillary
forms. The specificity of the test was 87.5%
at the 0.200 cut-off levei and 99.1% at
0.300. This test, as some others, presented
high specificity and low sensibility, result-
ing in a large percentage of false-negative
tests.

Since leprosy is a disease with few serum
tests, it is found that further technological
development of this test should be stimu-
lated, although its indiscriminate use for
large-scale screening of the general popula-
tion is not recommended. This way, ad-
vances in the research of more sensitive and
specific tools for early diagnosis could be
reached allowing for efficient intervention
011 the transmission chain of the disease.-
Authors' English Summar) ,

Gupta, P. N. and Pal, N. K. Is PGL-I also
present in LeL /l/n aia clonni ani pro
mastigotes? Indian J. Lepr. 70 (1998)
161-164.

A soluble antigen complex (SAC) de-
rived fronm the ruptured promastigotes of
Leishnrania (lanaram parasites (LD-SAC)
was used for complement tixation test
(CFT) in leprosy. Cases of tuberculoid and
borderline tuberculoid leprosy, post-kala-
azar derma) leishmaniasis (TT, BT, PKDL)
and control sera gave negative CFT. Smear-

positive cases of borderline (BB, BL) and
lepromatous (LL) leprosy and drug-resist-
ing cases of pulmonary tuberculosis cave
positive CFT; smear-negative cases of LL
leprosy sera also gave positive CFT. Sera of
smear-negative inactive LL patients con-
tained only PGL-I and PD1M antigens for a
long time after they become inactive.
Therefore, the positive CFT in inactive LL
makes us suspect whether PGL-I is present
in LD proniastigotes. Authors' Abstract

Haslett, P. A. J., Curral, L. G., Albert, M.
and Kaplan, G. Thalidomide costimu-
lates primar) , human T lymphocytes,
preferentially inducing proliferation, cy-
tokine production, and cytotoxic re-
sponses in the CDS+ subset. J. Exp. Med.
187 (1995) 1885-1892.

The efficacy of thalidomide (alpha-
phthalim ido-glutarimide) therapy in leprosy
patients with erythenm nodosum leprosum
is thought to be chie to inhihition of tumor
necrosis factor alpha. In other diseases re-
ported to respond to thalidomide, the mcch-
anism of action of the drug is unclear. We
show that thalidomide is a potent costimu-
lator of prima y human T cells in t'itrn,
synergizing with stimulation via the T-cell
receptor complex to increase interleukin
2-mediated T-cell proliferation and inter-
feron ganm( production. The costiniula-
tory effect is greater on the CDS+ than the
CD4+ T-cell subset. The drug also increases
the prin)ary CDS+ cytotoxic T-cell response
induced by allogeneic dendritic cells in the
absence of CD4+ T cells. Therefore, human
T-cell costimulation can be achieved phar-
macologically with thalidomide, and pref-
erentially in the CDS+ T-cell subset.—Au-
thors' Abstract

Kang, B. K. and Schlesinger, L. S. Char-
acterization of mannose receptor-depen-
dent phagocytosis mediated by Mvcohac-
tc'rium tuhc'rc'nlosis 1ipoarabinomannan.
Infect. Immun. 66 (1998) 2769-2777.

The macrophage mannose receptor (MR)
along with complement receptors niediates
phagocytosis of the /tIvcobacterinin tnbcr-
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eu/o.cis virulent strains Erdn um and 1-137Rv.
We have determined that the terminal man-
nosyl units of the M. tnbercvlo.cis surface li-
poglycan, lipoarabinomannan (LAM), from
the Erdman strain serve as ligands for the
MR. The biology of the MR (receptor bind-
ing and trafticking) in response to phago-
cytic stimuli is not well characterized.

This study analyzes the MR-dependent
phagocytosis mediated by Erdman LAM
presented on a 1-}.un-diameter phagocytic
particle. Erdman LAM microspheres exhib-
ited a time- and dose-dependent rapid in-
crease in attachment and intcrnalization by
human monocyte-derived macrophages
(MDMs). In contrast, intcrnalization of
LAM microspheres by nionocytes was min-
i mal. Microsphere intcrnalization by
MDMs was visualized and quantitated by
immunofluorescence and confocal and elec-
tron microscopy and resembled conven-
cional phagocytosis. Phagocytosis of LAM
microspheres by MDMs was energy, cy-
toskeleton, and calcium dependent and was
matutai] inhibitable. Trypsin treatment of
MDMs at 37°C, which depleted surface and
recycling intracellular pools of the MR, re-
duced the subsequent attachment of LAR I
microspheres. Trypsin treatment at 4°C al-
lowed for subsequent recovery of LAM mi-
crosphere phagocytosis at 37°C by recycled
MRs. Pretreatment of MDMs with cyclo-
heximide influenced LAM microsphere
phagocytosis to only a small extent, indicat-
ing that MR-dependent phagocytosis of the
microspheres was occurring primarily by
preformed recycled receptora. This study
characterizes the requirements for macro-
phage phagocytosis of a LAM-coated parti-
cle mediated by the MR. This mudei will be
useful in further characterization of the in-
tracellular pathway taken by phagocytic
particles coated with different LAM types
in macrophages following ingestion.—Au-
thors' Abstract

Lewisohn, D. M., Alderson, M. R.,
Briden, A. L., Riddell, S. R., Reed, S.
G. and Grabstein, K. H. Characteriza-
tion of human CD8+ T cells reactive with
Mvcobacterinni tuberculosis-infected
antigen-presenting cells. J. Exp. Med.
187 (1998) 1633-1640.

Previous studies in murine mudeis, in-
cluding these using the beta 2 niicroglobu-
lin knockout mouse, have suggested an
important role for CD8+ T cells in host
defense to Mvcobac.•teriunr tuberculosis
(Mtb). At present, little is understood about
these cells in the human immune response
to tuberculosis. This report demonstrates the
existence of human Mth-reactive CD8+ T
cells. These cells are present preferentially
in persons infected with Mtb and produce
interferon gamma in response to stimula-
tion with Mth-infected target cells. Recog-
nition of Mth-infected cells by these CD8+
T cells is restricted neither by the major his-
tocompatibility complex (MHC) class 1 A,
B, or C aneles nor by CDI, although it is
inhibited by anti-MHC class I antibody.
The Mth-specific CD8+ T cells recognize
an antigen which is generated in the panca-
some, but which does not require transport
through the golgi-ER. The data suggest the
possible use of nonpolymorphic MHC class
1b antigen presenting structures other than
CD 1.—Authors' Abstract

Mukhopadhyay, A., Panda, A. K. and
Pandey, A. K. Leprosy vaccine: influ-
ence of dissolved oxygen leveis on
growth of a candidate strain (Mvcobac-
teriwn w), and storage stability of the
vaccine. Vaccine 16 (1998) 1344-1348.

The growth of Mvcobacteriunr w, a can-
didate strain for leprosy vaccine in sub-
merged culture, was inhibited by the pres-
ence of over 40c/0 oxygen saturation in the
medium.

Intracellular leveis of superoxide dismu-
tase and catalase were very low in the be-
ginning. However, under controlled oxy-
genation, these leveis increased with time.

The augmentations of these antioxidant
enzymes were associated with the elevated
oxygen consumption by the culture. By
maintaining the oxygen levei below 20%
during a 6-day culture, it was possible to
grow Mvcobacteric un ii' in live production
batches up to a cell density of 3.7 ± 0.70 x
10' bacilii ml '. The shelf-l1fe of the vaccine
produced in different batches was more
than 2 years, both at 4°C and at 26°C. This
provides a cost effective, unit culture tech-
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nology for the production of this candidate
leprosy vaccine from a nonpathogenic or-
ganism, which will facilitate widespread
use of the vaccine.—Authors' Abstract

Oddo, M., Renno, T., Attinger, A.,
Bakker, T., MacDonald, H. R. and
Meylan, P. R. A. Fas ligand-induced
apoptosis of infected human macro-
phages reduced the viability of intracellu-
lar Mycobacteriwu tuberculosis. J. Im-
munol. 160 (1998) 5448-5454.

Mycobacteriunl tuberculosis-specific cy-
tolytic activity is mediated mostly by CD4+
CTL in humans. CD4+ CTL kill infected
target cells by inducing Fas (APO-1/
CD95)-mediated apoptosis. We have exam-
ined the effect of Fas ligand (Fas-L)-in-
duced apoptosis of human macrophages in-
fected ia nitro with Al. tuberculosis on the
viability of the intracellular bacilli. Human
macrophages expressed Fas and underwent
apoptosis after incubation with soluble re-
combinant Fas. In macrophages infected ei-
ther with an attenuated (H37Ra) or with a
virulent (H37Rv) strain of M. tuberculosas,
the apoptotic death of macrophages was as-
sociated with a substantial reduction in
bacillary viability. TNF-induced apoptosis
of infected macrophages was coupled with
a similar reduction in mycobacterial viabil-
ity, while the induction of nonapoptotic
complement-induced cell death had no ef-
fect on bacterial viable counts. Infected
macrophages also showed a reduced sus-
ceptibi1ity to Fas-induced apoptosis corre-
lating with a reduced levei of Fas expres-
sion. These data suggest that apoptosis of
infected macrophages induced through re-
ceptors of the TNF family could be an
immune effector mechanism not only de-
priving mycobacteria from their growth en-
vironment but also reducing viable bacterial
counts by an unknown mechanism. On the
other hand, interference by M. tuberculosis
with the Fas system might represent an es-
cape mechanism of the bacteria attempting
to evade the effect of apoptosis.—Authors'
Abstract

Partida Sanchez, S., Favila Castillo, L.,
Pedraza Sanchez, S., Gomez Melgar,

M., Saul, A., Estrada Parra, S. and
Estrada Garcia, I. IgG antibody sub-
classes, tumor necrosis factor and IFN-
gamma leveis in patients with type II
lepra reaction on thalidomide treatment.
Int. Arch. Allergy Immunol. 116 (1998)
60-66.

A group of 9 Mexican lepromatous lep-
rosy patients was studied at the beginning
of a type 2 reaction (erythema nodosum
leprosum, ENL) and after 1 or 2 months of
thalidomide treatment. ENL patients at the
onset of the reaction had slightly higher
amounts of anti-Mycobacterium leprae
IgG 1 and IgG2 antibodies compared to
similar lepromatous patients that did not de-
velop ENL.

Neither these antibody leveis nor IgM
and the other IgG subclasses were impor-
tantly modified after thalidomide treatment.
Serum TNF was significantly higher in the
patients that developed ENL compared to
those that did not develop the reaction. TNF
leveis were slightly decreased after 1 month
of thalidomide treatment and significantly
decreased after 2 months of treatment.
Serem IFN-gamma was significantly lower
in patients at the onset of ENL and was in-
creased after I and 2 months of thalidomide
treatment.—Authors' Abstract

Ramanathan, V. D., Thyagi, P., Ra-
manathan, U., Katoch, K. and Ramo,
G. A sequential study of circulating im-
mune complexes, complement and im-
munoglobulins in borderline tuberculoid
leprosy patients with and without reac-
tions. Indian J. Lepr. 70 (1998) 153-160.

Sequential estimates of the leveis of
circulating immune complexes (CIC), com-
plement catabolic fragment C3d, comple-
ment-mediated immune complex solubi-
lization (CMS) and immunoglobulins were
made in 24 newly diagnosed patients with
borderline tuberculoid leprosy over a 20-
month period after initiation of chemother-
apy. Fourteen of these patients had not suf-
fered from reversa) reactions either at the
time of presentation or during the follow-up
period. The leveis of CIC were elevated in
them from the third to the eleventh month
after starting chemotherapy and immuno-
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globulin G (IgG) leveis were elevated up to
8 months. lhe concentrations of C3d and
inununoglobulins A (IgA) and M (IgM)
were normal in these patients. The other 10
patients had reversal reactions at the time of
diagnosis which subsided by the third
month after starting treatment. They did not
have reversal reactions (ater. The leveis of
CIC and IgG were elevated and those of
CMS were depressed throughout the study
period. Serum C3d levei was initially ele-
vated but carne down to normal by the third
month while IgA and IgM leveis were
within normal limits. The relevante of
these findings to the genesis of reversal re-
action is discussed in this communication.
—Authors' Abstract

Singh, N., Bhatia, A., Arora, V. K. and
Bhattacharya, S. N. Fine-needle aspira-
tion cytology of lepromatous leprosy.
Lepr. Rev. 69 (1998) 145-150.

A prospective study correlating cy-
topathology with clinicai morphology and
histopathology in 22 patients with leproma-
tous leprosy was performed. Aspirates were
taken from skin lesions in ali patients.
Lynph node aspirates were also performed
in four patients with lymphadenopathy. Fine-
needle aspirares yielded sufficient cellular
material with excellent preservation of mor-
phological detail. Diagnosis and correlation
with bcterial index, clinicai and histopatho-
logical findings was possible in ali patients.
In addition, the two patterns, partial and dif-
fuse, of lymph node involvement could be
recognized. Fine-needle aspiration cytology
is a simpie method for the laboratory as-
sessment of leprosy.--Authors' Summary

Tantawichien, T. Cytokines and mycobac-
terial infections. J. Infect. Dis. Antimi-
crob. Agents 14 (1997) 41-46.

In Chis overview, the role of cytokines in
protective immunity to mycobacterial in-
fections is examined usine evidence of the
interaction between mycobacteria and
rnacrophages, and the role of lymphocytes
and natural killer cells. The administration
of tumor necrosis factor and granulocyte

macrophage colony-stimulating factor in
experimental models and the use of inter-
leukin-2 and interferon gan►ma in multidrug
treatment for leprosy are discussed. It is
concluded that new knowledge of cytokine
networks n ury leal to the development of
novel therapeutic approaches using recom-
binant cytokines in mycobacterial infec-
tions and in those with other intracel1ular
pathogens.—Trop. Dis. 13u11. 95 (1998) 603

Troo, V. 'I'., 1-Iuong, P. L. T., '1'huan, A. T.,
Anh, I). 1)., Trach, D. 1)., Rook, G. A.
W. and Wright, E. P. Changes in cellular
response to mycobacterial antigens and
cytokine production patterns in leprosy
patients during multipie drug therapy.
Immunology 94 (1998) 197-206.

Changes in Mvcobactcriutn leprae - in-
duced lymphoproliferative responses and
mediator release by leprosy patients' lym-
phocytes were followed during multiple
drug therapy (MDT). At the time of diagno-
ses, multibacillary (MB) patients who did
noz develop reactions responded to both
sonicated M. lepra(' and synthetic disaccha-
ride coupled to bovine serum albumin (ND-
BSA) antigens, but those who would later
develop reactions did not respond, even in
the presence of added cytokines. The pau-
cibacillary (PB) group initially had high re-
sponses to sonicated M. leprae but no re-
sponse to ND-BSA, even in the presence of
added cytokines. In the first year of treat-
ment, the supernatants of PB patients' cell
cultures contained factors that enhanced lhe
phytohenu►gglutinin (PHA) response of
normal cells. In contrast, those MB patients
who did not develop reactions at a later
stage produced culture supernatants that
were inhibitory. Interestingly, the MB pa-
tients who later developed reactions during
treatment, and did not initially respond to
M. lcprae, produced supernatants contain-
ing enhancing factors, like those of the PB
group.

Lazer on in the treatment, ali patients had
the same patterns: when response to M. lep-
rae decreased frota its highest levei, in-
hibitory factors were produced. Further
studies revealed that the supernatants which
inhibited the PHA response of normal cells 1
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contained the active fora) of transfornning
growth factor-beta' (TGF-beta'), whatever
the disease type ar treatment status of the
danar. These TGF-beta' leveis correiated
directly with the degree of inhihition. Simi-
larly, supernatants that neither inhibited nor
enhanced PHA responses contained the
hi`zhest leveis af interieukin-10 (IL-10),
while those from treated patients that en-
hanced contained the Iowest leveis aí IL--I
and interferon-gamma. These cytokine cor-
relations transcended the conventional dis-
case classification, and impiy that ali pa-
tients pass thraugh a sequence of patterns of
immune response during Ireatment. These
treatnnent-induced changes may expiais oc-
casional reports aí response patterns at vari-
ance with the "inununoiogical spectrum'' of
leprosy.—Authors' Abstract

Triccas, J. A., Roche, P. W. and Britton,
W ,1. Specific seroiogical diagnosis ai
leprosy with a recombinant j i vcobac-
terium lepra(' protein purified from a
rapidly growing mycobacterial host. J.
Clin. Microbial. 36 (1998) 2363-2365.

In Chis report we demonstrate the utility
aí a nionoclonal antibody inhibition en-
zyme-linked inun u nosorbent assay based
on the A/p.a/h :teriam leprue 35-kDa pra-
tei n, purified from the rapidly growing host
M. si zeguratis, for the serodiagnosis aí
muitibacillary leprosy. The assay proved
hiehly specific (97.5%) and sensitive (90/0)
and compared favorably svith t\so other es-

tablished methods rautinely utilized for lep-
rosy serodiagnosis.—Authors' Abstract

Villaheri osa, I. G., Abalos, R. M.,
Walsh, I). S., Fajardo, T. and Walsh,
G. P. Recombinant interieukin-2 in lepra-
nwtous leprosy lesions: im n n u nological
and microbiological consequences. Clin.
Exp. Dermatol. 22 (1997) 134-140.

Seven pati ents with lepromatous leprosy
(LL) were inoculated with recombinant in-
terleukin-2 (rIL-2) at live lesionai sites on
the hack, four siles receiving, one dose aí 10
pg and biopsy specimens being obtained on
4 consecutive days after the injection. At
the 5th site, rIL-2 was instead administered
over severa! days, three patients receiving a
total dose of 40 pg and four patients 150
µg, while biopsy specimens from this site
were obtained 7, 14 and 21 clays afiei - the
first injection. Most injection sites devel-
oped features of a dclayed-type hypersensi-
tivity reaction, namely, erythen na and in-
duration at the injection site, infiltrates rich
in T-helper celis, ntonacytes, and Langer-
hans' cells and, at sites receiving higher
doses, multinucicated Langhans' giant cells
and epithelioid granulamas. in some pa-
tients, there were favorable shifls in hista-
logical classificacion ar sinall chansges in
'meteria' load. Law doses aí rIL-2 injected
isto LL lesions rapidly enhance cellular im-
ntunity and nmy alce(' the histological clas-
sification ar bacterial load at the injection
cite.—Authors' Abstract

Microbiology

Attia, S., Sheperd, V. E., Rosenblatt, M.
N., Davidson, M. K. and Ilughes, J. A.
1nteraction of aiigodeoxynucleotides
with mycobacteria: implications for new
therapeutic stratee ies. Antisense Nucl.
Acid Drug Develop. 8 (1998) 207-214.

The use of synthetic aIigonucleatides
(ONs) to systematically address new phar-
macologic targets in mycobacteria would
enhance the introduction aí new molecular
targets for drug intervention. Oligonu-

cleotides' mechanism aí action allows re-
searchers to pursue the importance aí par-
ticular proteins without the requirement aí
having purified samples. For Chis approach
to be effecti\'e, mycobacteria nnust be able
ta transport ONs to their cytoplasm, and i 
this is not the case, the agents nwst be oth-
erwise delivered. In Chis report, we charac-
terize the ability ai phosphorothioate (PS)
and phosphoradiester (PD) ONs to interact
with both Álveo/meteriam snue'nnctis and
Al. tuherra/o.sl.s. in addition, the use aí de-
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livery enhancer compounds, ethambutol
and PAMAM dendrimer, was evaluated on
the ON-mycobacteria interaction. ON inter-
action was demonstrated to be concentra-
tion-dependent, suggesting a possibly ac-
tive component of the oligonucleotide and
bacteria interaction. ON interaction could
be increased by the coincubation of the bac-
teria with the delivery adjuvants. Treatment
with ethambutol or dendrimers (fourth gen-
eration) was demonstrated to increase ON
interaction with both species of myco-
bacteria although not to the sane extent.
The results of these preliminary experi-
ments indicate that through use of the
proper delivery adjuvant, ON interactions
with mycobacteria can be increased. These
findings n►ay have implications for probing
future antimycobacterial therapeutic tar-
gets.—Authors' Abstract

Burman, W. J., Stone, B. L., Brown, B.
A., Wallace, R. J. and Bottger, E. C.
A IDS - rel ated Mvcobacteriunr kansasii
infection with initial resistance to clar-
ithromycin. Diagn. Microbiol. Infect.
Dis. 31 (1998) 369-371.

Clarithromycin is a promising drug for
the treatment of Mvcobacterium kansasii
infection. We report a patient with AIDS
and severe M. kansasii infection who had
previously received a short course of clar-
ithromycin for sinusitis. He had clinicai
failure of treatment using clarithromycin
plus ethambutol, and the initial isolate was
found to be highly resistant to clarithro-
mycin. Nucleotide sequencing of the 23S
rRNA gene of this isolate demonstrated a
single base mutation at position 2058, the
same as that found in clarithromycin-resis-
tant M. a►'innr. —Authors' Abstract

de Soldenhoff, R., Hatta, M. and Weling
Siro, T. Choosing the decolourizer and
its strength to stain Mvcobacteriunr lep-
ras: does it actually matter? Lepr. Rev.
69 (1998) 128-133.

Leprosy bacilli are more easily decol-
orized during staining than tuberculosis
bacilli, so a weaker concentration of decol-

orizer is usually recommended. In Indone-
sia, the same "strong'' decolorizer is used
for identifying both organisms. In a study to
compare the results using difierent concen-
trations of different decolorizers, no differ-
ence could be found in the bacterial index
(BI). It is suggested that the same staining
technique can be used for tuberculosis and
Ieprosy.—Authors' Sun uuary

Dick, T., Lee, B. H. and Murugasu Oei,
B. Oxygen depletion induced dormancy
in Mvcobacterium s►ne,,'ntatis. FEMS Mi-
crobiol. Lett. 163 (1998) 159-164.

We report here that the physiological be-
havior of the fast-growing saprophytic Mv-
cohacterium svnegnwtis under in ►'itro oxy-
gen-depletion and reactivation conditions is
strikingly similar to tlie characteristics
shown by the slow-growing pathogenic M.
tuberculosis. M. sn►egnmiis died rapidly
when shifted abruptly from aerobic to
anaerobic conditions. In contrast to the
lethal shock of abrupt oxygen depletion, the
slow depletion through a self-generated
oxygen gradient permitted an adaptation to
a persistent state which showed increased
resistance against the bactericida) effects of
anaerobiosis. The anaerobic persistent cul-
ture did not synthesize DNA and showed
synchronized division upon reactivation in
oxygen-rich medium, indicating that the
persistent bacilli are uniformly arrested at a
defined stage of the cell cycle. Upon reacti-
vation the persistent culture started synthe-
sizing DNA only after the first cell division,
suggesting that the persistent cells contam
two chromosomes. Furthermore, the persis-
tent culture developed sensitivity to metro-
nidazole and resistance against ofloxacin.
These results suggest that M. svneg►natis
might be useful as a fast-growing non-path-
ogenic model for comparative molecular
analyses of mycobacterial dormancy.—Au-
thors' Abstract

Gonmez, M., Doukhan, L., Nair, G. and
Smith, 1. sigA is an essential gene in Mv-
cobacteriun► smes,'ma tis. Mol. Microbiol.
29 (1998) 617-628.
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sigA encodes a 6 factor of the 6"' family,
6`, that is found in ali mycobacterial spe-
cies. As 6'` shows high similarity to the pri-
mary 6 factor in Strehtomvices coelicolor, it
was postulated that 6^ has the same role in
mycobacteria. However, a point mutation in
sigA, resulting in the replacement of argi-
nine 522 by histidine, was found responsi-
ble for the attenuated virulence of the Mv-
cobactc rima bovis strain ATCC 35721.
This raised the possibility that GA was an al-
ternative 6 factor specifically required for
virulence gene expression. In this work, we
show that sigA cannot be disrupted in M.
smegmatis unless an extra copy of the gene
is provided at another chromosomal site,
which demonstrares that sigA is essential.
To characterize the pattern of sigA expres-
sion during exponential and stationary
phase in M. smegmatis, we measured the
B-galactosidase activity in a strain carrying
a sigA-lacZ transcriptional fusion and mon-
itored o leveis using Western blotting. Our
results indicate that sigA is expressed
throughout the growth of the cultue. The
essential character of sigA and its pattern of
expression corroborate the hypothesis that
sigA coles for the primary G factor in M.
smegmatis and, most likely, in ali myco-
bacteria.—Authors' Summary

Lagier, B., Pelicic, V., Lecossier, D.,
Prod'hom, G., Rauzier, J., Guilhot, C.,
Gicquel, B. and Hance, A. J. Identifica-
tion of genetic loci implicated in the sur-
vival of Mvcobacterium smegmatis in hu-
man mononuclear phagocytes. Mol. Mi-
crobiol. 29 (1998) 465-475.

A luminescence-based procedure that
permits the rapid evaluation of the survival
of mycobacteria within mononuclear
phagocytes was developed and used to
screen insertional mutants of Mvcobac-
teriam smegmatis for their ability to survive
in human monocyte-derived macrophages.
Among the 5000 mutants tested, eight mu-
tants were identified that demonstrated im-
paired intracellular survival in human
macrophages but that grew normally in the
absence of cells. For each mutant, a portion
of the gene interrupted by the transposition
event was amplified by ligand-mediated

PCR and sequenced. In ali cases, the exis-
tence of homologous genes of as yet un-
known function were identified in the M.
tuberculosis Renome. Complementation of
the mutant mycobacterial strains with cos-
mids containing the homologous loci from
M. tuberculosas restored normal intracellu-
lar growth in three of the four mutants
tested, supporting the idea that these loci
contais genes that are important for intra-
cellular survival. This study demonstrares
the feasibility of directly screening mutant
mycobacterial strains to identify genes cod-
ing for activities necessary for the intracel-
lular survival in human mononuclear
phagocytes, an important initial step in the
identification of potential targets for new
therapeutic agents.—Authors' Summary

Putra, S. R., Disch, A., Bravo, J. M. and
Rohmer, M. Distribution of mevalonate
and glyceraldehyde 3-phosphate/pyru-
vate routes for isoprenoid biosynthesis in
some firam-negative bacteria and myco-
bacteria. FEMS Microbiol. Lett. 164
(1998) 169-175.

Labeling experiments using [1-C-13] ac-
etate of [1-C-13] glucose were performed
with opportunistic pathogenic bacteria, with
innocuous bacteria related to pathogenic
species or with phyropathogenic species.
The labeling pattern was determined in
the isoprenic moiety of ubiquinone or
menaquinone derivatives. These experi-
menta showed that Acinetobacter, Cit-
robacter, Erwinia, Pseudomonas, Burk-
bolderia, Ralstonia and Mvcobacterium
synthesize their isoprenoids via the meval-
onate-independent glyceraldehyde 3-phos-
phate/pyruvate route. Enzymes of this
novel bacterial metabolic route, which is
apparently absent in vertebrates and man,
therefore represent potential targets for a
novel type of antibacterial drugs.—Au-
thors' Abstract

Rosenkrands, I., Rasmussen, P. B.,
Carnio, M., Jacobsen, S., Theisen, M.
and Andersen, P. Identification and
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characterization of a 29 - kilocfalton pro-
tein from Mrcobacteriunr tuberculosis
culture filtrate recognized by mouse
memory effector cells. Infect. Immun. 66
(1998) 2728-2735.

Culture tìitrate proteins from MvcoIac-
teriam tuberculosis induce protective im-
munity in various animal models of tuber-
culosis. Two molecular mass regions (6 to
10 kDa and 24 to 36 kDa) of short-term cul-
ture filtrate are preferentially recognized by
Th 1 cells in animal models as well as by
patients with minimal disease. In the pres-
ent study, the 24- to 36-kDa region has been
studied, and the T-cell reactivity lias been
mapped in detail. Monoclonal antibodies
were generated, and une monoclonal anti-
body, HYB 71-2, with reactivity against a
29-kDa antigen located in the highly reac-
tive region below the antigen 85 complex
was selected. The 29-kDa antigen (CFP29)
was purified from M. tuberculosis short-
term culture filtrate by thiophilic adsorption
chromatography, anion-exchange chroma-
tography, and gel fìltration. In its native
forro, CFP29 forms a polymer with a high
molecular mass. CFP29 was mapped in
two-dimensional electrophoresis gels as
three distinct spots just below the antigen
85 complex component MPT59. CFP29 is
present in both culture filtrate and the mem-
brane fraction from M. tuberculosis, sug-
gesting that this antigen is released from the
envelope to culture filtrate during growth.
Determination of the N-terminal amino acid
sequence allowed cloning and sequencing
of the cfp29 gene. The nucleotide sequence
showed 62% identity to the bacteriocin
Linocin from are t^ihacterium linens. Puri-
fied recombinant histidine-ta gged CFP29
and native CFP29 had similar T-cell stimu-
latory properties, and they both elicited the
release of high leveis of gamma interferon
from mouse memory effector cells isolated
during the recall of protective immunity to
tuberculosis. Interspecies analysis by im-
munoblotting and PCR demonstrated that
CFP29 is widely distributed in mycobacte-
rial species.—Authors' Abstract

Vasanthakrishna, M., Rumpal, N. and
Varshney, U. Organization and copy

number initiator tRNA genes in slow-
and fast-growing mycobacteria. J. Biosci.
23(1998) 101-110.

We have previously reported the isolation
and characterization of a functional initiator
tRNA gene, metal, and a second initiator
tRNA-like sequence, meta, from Mvcobac-
terimn tuberculosis. Here we describe the
tine mapping of the initiator tRNA gene lo-
cus of the avirulent (H37Ra) and virulent
(H37Rv) strains of M. tuberculosis. The ge-
nomic blot analyses show that the 1.7 kb
(harboring meta) and the 6.0 kb BamHI
(harboring metf1) fragmenta are linked. Fur-
ther, sequencing of a portion of the 6.0 kb
fragment, in conjunction with the sequence
of the 1.7 kb fragment, confirmed the pres-
ence of an IS61 10 element in the vicinity of
meta. The IS element is flanked by inverted
(28 bp, with 3 contiguous mismatches in
the middle) and direct (3 bp) repeats con-
sidered to be the hallmarks of IS6110 inte-
gration sites. The organization of the initia-
tor tRNA gene locus is identical in both the
H37Ra and H37Rv strains and they carry a
single copy of the functional initiator tRNA
gene. Interestingly, the fast-growing M.
smegmatis also bears a single initiator
tRNA gene. This finding is significant in
view of the qualitative differences in total
tRNA pools and the copy number of rRNA
genes in the fast- and slow-growing myco-
bacteria. Finally, we discuss hypotheses re-
lated to the origin of meta in M. tuberculo-
sis. —Authors' Abstract

Weng, X., Qian, L., Zhu, K., Li, H. and
Douglas, J. T. [Detection of M. leprae
and PGL-I antigen in nasal secretion and
skin tissue.] J. Clin. Dermatol. 27 (1998)
150-153. (in Chinese)

In order to better understand the role of
nasal carriage of Mrcobacterium leprae in
the transmission of leprosy and to evaluate
the efficacy in leprosy control with detec-
tion of Al. leprae in nasal secretion, PCR
and dot-ELISA/ECL were applied to detect
Al. leprae and PGL-I antigen in nasal secre-
tion and skin tissue samples from 32 active
leprosy patients, 13 cured patients and 143
household contacts. The comparative study
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showed that dot-ELISA/ECL is a sensitive,
specitic, simple and rapid method; it can be
used in the epidemiologic study ora leprosy.
In addition, the GVHP membrane is a good
absorbent carrier suitable for the detection
of mucosa-secreted antigen. Authors' En-
glish Abstract

Yin, Y., et al. 1Establishment of high-potent
genome DNA library of M. lehrae and its
evaluation.1 China Lepr. J. 14 (1998)
75-78. (in Chinese)

A genomic library of Mvcobacterium
leprae has been constructed by using Xgtll
as vector. The DNA was extracted from M.
Icprae harvested fromm nade mice infected
with M. lepra(' Thai 53 strain. The plaque
forming unit (pfu) of the genomic library is
6 x 10' pfu/ml and has been expanded to
2.6 x 10` pfu/ml as a permanent source of
genomic library of M. lcprae. —Authors'
English Abstract

Yin, Y., et al. [On method of large prepara-
tion and purification of recombinant a-pro-
tein antigen.1 China Lepr. J. 14 (1998)
79-81. (in Chinese)

Recombinant al and a2 antigens of Mv-
coha cie rium le/n -ae have been constructed.
The recombinant a antigen was efticiently
expressed on E. coli by using pMALc-RI as
an expression vector, and purified by amy-
lose resin affìnity chromatography. More
than 6 mg and IO mg recombinant al and
a2 proteins were obtained fromm 200 ml liq-
uid cultue, respectively.—Authors' En-
glish Abstract

Zhu, W., Arceneaux, J. E. L., Beggs,
M. L., Beyers, B. R., Eisenach, K. D.
and Ludrigan, NI. I). Exochelin genes ira
Mvcobactcriuon smeguuUis: identification
of an ABC transporter and two non-ribo-
somai peptide synthetase genes. Mol. Mi-
crobiol. 29 (1998) 629-639.

Many strains of mycobacteria produce
two ferric chelating substances that are

termed exochelin (an excreted product) and
mycobactin (a cell-associated product).
These agents may function as iron acquisi-
tion siderophores. To examine the genetics
of the iron acquisition system in myco-
bacteria, ultraviolet (UV) and transposon
(Tn6 / 1) mutagenesis techniques were used
to generate exochelin-delicient mutants of
Mvcohacterium sme,s'matis strains ATCC
607 and LR222, respectively. Mutants were
identilied ora CAS siderophore detection
miar plates. Comparisons of the amounts of
CAS-reactive material excreted by the pos-
sible mutant strains with that of- the wild-
type strains verifìed that severa UV mutant
strains and two confirmed transposition mu-
tant strains were deficient ira exochelin pro-
duction. Cell-associated mycobactin pro-
duction ira the mutants appeared to be nor-
mal. Fronm the two transposon mutants, the
mutated gene regions were cloned and iden-
tilìed by colony hybridization with ara
IS6100 probe, and the DNA regions flank-
ing the transposon insertion sites were then
used as probes to clone the wild-type loci
fromm M. sme,tmratis LR222 genomic DNA.
Complementation assays showed that ara 8
kb Pstl fragment and a 4.8 kb PstI/Sacl
subclone of this fragment complemented
one transposon mutant (LUN2) and one UV
mutant (R92). A 10.1 kb Saci fragment re-
stored exochelin production to the other
transposon mutant (LUN 1). The nucleotide
sequence of the 15.3 kb DNA region that
spanned the two transposon insertion sites
overlapped the 5' region of the previously
reported exochelin biosynthetic gene /VA
and contained three open reading Trames
that were transcribed ira the opposite orien-
tation to /:v/A. The corresponding genes
were designated exiL fvbB and fvbC. The
deduced aniino-acid sequence of ExiT sug-
gested that it was a member of the ABC
transporter superfamily, while FxbB and
FxbC displayed significam homology with
many enzymes (including pristinamycin I
synthetase) that catalyze non-ribosomal
pepticle synthesis. We propose that the pep-
tide backbone of the siderophore exochelin
is synthesized ira part by enzymes resem-
bling non-ribosomal peptide synthetases
and that the ABC transporter ExiT is re-
sponsible for exochelin excretion.—Au-
thors' Sununary
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Cree, I. A. and Smith, W. C. Leprosy
transmission and mucosa) immunity: to-
wards eradication? Lepr. Rev. 69 (199$)
112-121.

The declining prevalence of leprosy lias
not been nratched by a declining incidence.
Widespread adoption of multiple drug ther-
apy (MDT) in closely nwnitored control
programs lias not prevented transmission of
Mrrobaeteriunt lc'prae. Despite the rarity of
lepromatous patients, niost of those living
in endemic arcas have immunological evi-
dence of exposure to M. leprae. This para-
dox could be explained if, for many such
individuais, infections was transient, did
not result in disease developnient, but did
allow the transmission of infection to other
individuais. There is increasing evidence
from nasal PCR studies that such subclini-
cai transmission may exist and that mucosal
immune responses to M. lepra(' may de-
veio') during resolution of initial infection.
Subclinical infection appears to occur in
clusters and may require dose contact over
a prolonged period for optimal transmis-
sion. Control of transmission may be feasi-
ble through identification and treatment of
individuais within infection clusters, allow-
ing progress toward the eradication of lep-
rosy.—Authors' Summary

Gil Suarez, R. E. and Lombardi, C. [Esti-
mated prevalence of leprosy.] Hansenol.
Int. 22 (1997) 31-34. (in Spanish)

According to data of WHO, it is consid-
ered that a hidden prevalence exists in a
number of 250,000 cases, approximately,
distributed in the major endemic countries.
This situation is the product of the charac-
teristics of the illness and operational fac-
tors that hinder the early diagnosis.

On the other hand, the programs of con-
trol need to have estimated data about this
hidden prevalence in order to plan their ac-
tions and to evaluate their results, for what
was elaborated a simple method that allows
to carry out this estimate. Although it is rec-
ognized that the confidence of the method

depends on the quality of the data used in
the procedure, it only allows to come closer
to reality, without being exactly this reality.

The method is based on the fact, gener-
ally accepted, that the patients diagnosed
early must present less disabilities, for what
was considered that the percent of new
cases diagnosed with some disability repre-
sents an indicator for the average of the in-
cubation period. This estimate should in-
volved the 5 years previous to the year in
which we seek to estimate the hidden
prevalence.

The real estimated prevalence would be
the results of the estimated hidden preva-
lence plus the well-known prevalence. To
evaluate the results of the search actions of
Chis serious hidden prevalence it is expected
that the new cases detected in this particular
year were similar to the sum of the estimated
hidden prevalence added of the average of
the new detected cases of routine in the last
5 years.—Authors' English Summary

Gupte, M. I)., Vallishayee, R. S., Masood
Ahmed, 1'. II., I'rince, J. S., I)e Britto,
R. L. J., Rathinaraj, B., Elango, N.,
Balasubramanyam, S., Nagaraju, B.
and Arockiasamy, J. Studies on rapid
assessment methods in leprosy. Indian J.
Lepr. 70 (1988) 165-177.

A study was undertaken in Pudukottai
district, Tamil Nadu, India, to test rapid as-
sessment methods; vir (i) sample surveys
with lower coverages for clinicai examina-
tion in estimating the disease problem in the
community, (ii) utility of registered case
prevalence for estimating the actual preva-
lence in a given arca, (iii) leprosy in school-
going children and its utility in estimating
leprosy prevalence in the community, and
(iv) information on disability and smear
positivity in estimating leprosy prevalence;
and deveio') correction factors for estimat-
ing leprosy situation.

A sample of 23 clusters from 582 clusters
of contiguous villages and hamlets was fur-
ther divided finto two random sub-samples
for two surveys with differing coverages.
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One team covered nine clusters comprising
34 villages with a population of 17,562 and
examined 15,596 (89c/c) persons for lep-
rosy. A second team covered 14 clusters
comprising 86 vil lates with a population of
26,927 and exaniined 16,622 (62%) persons
for leprosy.

The residis showed that: (i) leprosy sam-
ple surveys \Viti) lowered coverages would
tend to miss valuable information, in ternas
of quality and quantity; (ii) infornmation
frota "known case'' registers to estituate the
trile burden of leprosy disease and to moni-
tor its trend over time is inadequate; (iii)
school surveys are of litnited value for esti-
ivating the disease burden in the comnm-
nily or to monitor its trend over time; (iv)
the nuniber of smear-positive cases is too
sina!! to serve as an indicator for the total
case load in the con ununity: and (v) the
prevalence of active disease and that of
grade 2 disability in the conununity are
poorly correlated.

Reliable methods other than those used
here need to be developed for evaluation

ti  and nwnitoring of the disease burden, par-
ticularfy in the post-MDT era.---Authors'
Abstract

Ladhani, S. Leprosy in Pakistan: LEPRA
Efective Study. Lepr. Rev. 69 (1998)
164-167.

As part of the curriculum, medica) stu-
denis at the United Medical and Dental
School of Cuy's and St. Thonias's Hospi-
tais (UMDS), London, are encouraged to
spend an efective period of 8 weeks in their
final year anywhere in the world. studying
any field of medicine they are interested in.
1-laving lived in Tanzania for 10 years, I
have had contact with people suffering
from leprosy and niy interest in leprosy
continued after 1 nioved to Europe to con-
tinue my education. I therefore decided to
use my efective to gain hands-on experi-
ence with the disease so that I could under-
stand and appreciate the impact of leprosy
in developing countries such as Pakistan. 
Author's Sunnuary

Niu, S., et al. [Leprosy and climate.] China
Lepr. J. 14 (1998) 101-103. (in Chinese)

There is a dose relationship hetween lep-
rosy incidence and the climate, based on the
analysis of the distribution niaps of leprosy
in Anhoi and China. The authors empha-
sized that leprosy can be controlled through
improving the micro-climate (biological en-
vironment) and putting on shoes to cultivate
and to walk. Authors' Abstract

Smith, C. Leprosy in the balance—predict-
ign the future. Nu Nytt om U-Land-
shalsovard 11 (1997) 35-36.

This paper addresses the topic of what
will happen to leprosy after the year 2000.
It considers the current trends in leprosy as
a balance between the host, the agent and
the environment, identifies lhe factors
which may influence future trends, and pre-
sents an analysis of possible scenarios.-
Trop. Dis. Bull. 95 (1998) 733

Song, X., et al. [Analysis of 87 newly de-
tected cases of leprosy for the past 12
years.1 China Lepr. J. 14 (1998) 94. (in
Chinese)

In Linyi City, Shandong, China, with a
population of 9,700,000, leprosy preva-
lence of 127`%( has reduced to less than
0.01% in 1989. From 1985 to 1996 there
have been 87 new leprosy patients detected,
being 3 to 11 or an average of 7.25 cases
yearly, including LL 27, B 34 and TT 26,
70 inale and 17 female with average age of
47 (22 to 72) years and disease duration of
6 months to 32 years. Among thein 78
(89.7%) and 9 (10.3%) cases were misdiag-
nosed in provincial or municipal hospitais
and even in special leprosy control units,
respectively. There was one case with a
wron^_ diagnosis of rheumatism who had
been treated with prednisone for as long as
4 years. The authors emphasized that the
drive for leprosy control should never be
slackened after the goal of basically eradi-
cating it has been reached, and that the most
important is popularization of knowledge of
diagnosing leprosy in general medica)
workers and even in leprosy control
units.—Authors' English Abstract
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'hiendrebeogo, A., Sou, S. O., Sawadogo,
O., 1)embele, I\1. S., Ouedraogo, K.,
Bidc, L. and Millan, J. Evaluation of the
elimination of leprosy in Burkina Faso.1
Acta Leprol. 11 (1998) 7-16. (in French)

During May and June 1997, we con-
ducted a rapid survey on leprosy prevalence
in 30 villages. it was to assess reaching of
the leprosy elimination threshold (1 case
per 10.000 inhahitants) in Burkina Faso.
We drew lots for the in IO
provinces an1ong which 5 had the hi`ehest
prevalence rates of leprosy in 1996 and 5
had the lowest prevalence rates. We added a
leprosy elimination monitoring to lhe sur-
vey. This n►onitoring consisted of visas to
the health centers covering the 30 villages.
We interviewed and clinically examined 33
cases of leprosy in treatn►ent in those health
centers. We found 51 patíent of leprosy in
the visited villages. The prevalence rate of
leprosy (6.74 per 10.000 inhabitants) was
twice higher than the prevalence rate regis-
tered in the same villages. We detected 28
new cases of leprosy during the survey. Pro-
portion of hidden cases of leprosy were
54.9%. We estimated geographical coverage
of MDT at 75%/ in the lO provinces. Eight
of the 27 visited health centers (29.6%) did
not sufficient supplies. The cure rate has
fallen frota 93% to 73% between 1992 and
1997. Our results show that leprosy elimi-
nation threshold is not reached in Burkina
Faso. Leprosy control activities that were
declining during the last 5 years need to be
reinforced. Authors' English Sununary

Vijayakumaran, P., Reddy, N. B. B.,
Krishnamurthy, I'. and Ramanujam,
R. NLEP; utilizing primar} , health care
workers for case detection. indian J.
Lepr. 70 (1998) 203-210.

Under the [Inchar! Nacional Leprosy
Elin►ination Progranime (NLEP) it takes at
least 1 year for the paramedical worker to
survey the anoiteci population for case de-
tection. An alternative strateey is warranted
for states like Biliar still having a high case
load and poorly functioning leprosy pro-
gram. An intensive case-finding program
usine prin►ary health care (PI-IC) workers
was organized in Bhojpur cfistrict, Biliar, In-

dia. The whole population (3,173,701 in
1996) of the district was screened wilhin a
period of 4 days and confirnn tion of sus-
pected cases was carried out in 4 clays. Dur-
ing Chis screening procedure, 1586 new lep-
rosy cases were detected (NCDR = 5 cases
per 10,000) and all were started 011 MDT.
The new cases constituted 26.4%/o of active
cases existing on record hefore the screen-
ing. After Chis experience, the prevalence
rate of active cases increased from 19 to 24
per 10,000. 1f such rapid screening pro-
granis are done at least twice a year, it will
greatly hasten the process of elimination of
leprosy.—Authors' Abstract

World ilealth Organization. Global case-
detection trend in leprosy. Wkly. Epi-
dcmiol. Rec. 72 (1997) 173-180.

This report analyzes trends in leprosy
over 12 years (1985-1996) in the top 28 en-
demic countries (which represent 95% of
the current worldwide leprosy burden and
80% of the leprosy burden as it was in
1985), and discusses the extent to which
changes in the detection and in the profile
of newly detected cases re!ect changes in
the transmission of the disease.—Trop. Dis.
I3ull. 95 (1998) 733

World health Organization. Leprosy in
the balance—predicting the future. Nu
Nytt om U-Landshalsovard 11 (1997)
9-10, 35-36.

Three maps are presented illustrating the
progress marfe toward global leprosy elimi-
nation up to 1997. The first shows countries
which have Cli minated the disease as a pub-
lic health problem over the last 10 years and
countries that are still endemic; the second
map shows the prevalence of leprosy in the
world at the heginning of 1997 per 10,000
population; the final map gives the detec-
tion rates for leprosy per 100,000 popula-
tion in 1996. The distribution of leprosy re-
miins very uneven between countries; how-
ever the disease is more prevalent in
regions situated in the inter-tropical belt.
Trausmission of the disease is still signifi-
cant in Africa, Latiu America, and South-
East Asia.—Trop. Dis. Bull. 95 (1998) 733
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Rehabilitation

Carpintero, 1'., 1 ogrono, C., Carreto, A.,
Carrascal, A. and Lluch, C. Progression
of bone lesions in cured leprosy patients.
Acta Leprol. 11 (1998) 21-24.

A group of 52 patients deemed to be
cured of Hansen's disease were examine('
in order to determine the appearance or ag-
gravation of bone lesions after cure. A
study was made of X-rays perfornted hoth
at the moment these patients were consid-
ered to be cured and a mininutm 01'2 years
'ater. During the elapsing interval, new le-
sions had appearecí in 8 patients, and exist-
inr lesions had worsened in 12 patients.
Factors associated with the progression of
lesions were: impaired sensitivity, physical
activity and appearance of plantar ulcers.
The authors feel that leprosy patients, even
when considered to be bacteriologically
cured, should undergo regular checkups.
Factors which might aggravate bone lesions
should be borre in mind.—Authors' Abstract

Huang, S., et al. [Treatment of ulcers on
the heel with plantar aponeurosis—skin
fiar) in leprosy.] China Lepr. J. 14 (1998)
95. (in Chinele)

A plantar aponeurosis Ilap was used for
healing plantar ulcers on the heel of tive
persons cured of leprosy. These ulcers were
persisting for over 10 years. To take such a
flap did not cause obvious defect in its sup-
ply arca or appearance or function of the
foot. The reconstructed heel is similar to a
normal ove. Authors' English Abstract

Husain, S., Mishra, II., 1'rakash, V. and
Malaviya, G. N. Results of surgical de-
compression of ninar verve in leprosy.
Acta Leprol. 11 (1998) 17-20.

Ulnar neurolysis in 279 cases of leprosy
was performed with the objectives of relief
in neuritic pain and impending/existing sen-
sory motor loss of varying extent. Of the
above, 193 could be followed between
3-10 years. Neuritic pain was first to disap-
pear; 48.7% of the 193 cases showed sen-

sory recovery. Motor power gaia and/or
further fali in n►uscle power was prevented
as a residi of preventive neurolysis in 173
(89.6%) cases. In this series, henefits of ap-
propriate and timely surgical intervention
have been observed.—Authors' Sunimary

humaravel, S. Neoplastic transformation
of chronic ulcers in leprosy patients—a
retrospective study of 12 consecutive
cases. Indian J. Lepr. 70 (1998) 179-187.

A retrospective analysis of chronic ulcers
anumg leprosy patients seen over the last 20
years yielded 23 cases of neoplastic trans-
formation. It showed a peai: at the sixth
decade, an incidence of 3.66/100 anlong
hospitalized ulcer cases and a inale/female
ratio of 1.6:1. Borderline tuberculoid was
the most common type of leprosy involved
(40%). Syua►uous cell carcinoma was the
most contnum neoplasia. Its usual cite was
plantar ulcers. 1-Icel ulcers showed rela-
tively greater predilection for malignancy
(38.5%). 1-listopathological proof of malig-
nancy is desirahle and that may require
inultiple biopsies. Metastasis is tare but po-
tentially fatal. The surgical treatment ►uust
provide a functional, trouble-free limb.
Forefoot or Lisfranc's amputalion for distal
third ulcers and below-knee amputation for
large midfoot and heel ulcers are proce-
dures of choice. Wide excision may be used
in selected cases.—Author's Abstract

Mao, Q., et al. 1Comprehensive treatntent
of 108 complicated plantar ulcers in
leprosy.] China Lepr. J. 14 (1998) 91. (in
Chinele)

Since September 1995. 10S leprosy pa-
tients with lona_-terei and complicated plan-
tar ulcers, whose mear age was 61.7 vears,
have accepted a comprehensive therapy
consisting of seyuestrectomy, debridement,
regular cIressing and infrared radiation anel
bed rest. The results showed that 60 of 64
inpatients (93.8% ) and 13 of 4.1 outpatients
(29.6%) have been healed.—Authors' En-
glish Abstract
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Wang, Q., et al. 1Efficacy of 18-month self-
care in leprosy.1 China Lepr. J. 14 ( 1998)
90-91. (in Chinese)

From June 1995 to December 1996, 250
persons cured of leprosy (including inale
184 and female 66) with a mean age of 47.4
years, of whom 240 had grade 11 (WHO)
disability, have been taught to do self-core

for their eyes, hands and feet and evaluatecf
regularly. After 18 nnonths, pink eyes de-
creased from 50 to 35, chaps in hands and
feet from 26 to 8, and plantar ulcers from
77 to 65. The authors pointcd out that if the
self-core is upheld for a long time, rehabili-
tation to some extent will indced he pro-
moted. Authors' English Abstract

Other Mycobacterial Diseases and Related Entities

Adiei, O., Evans, M. R. W. and Asiedu, A.
Phenytoin in the treatment of Buruli ul-
cer. Trans. R. Soc. Trop. Med. Hyg. 92
(1998) 108-109.

Theee cases of Buruli ulcer (caused by
Mrcohurteriunr ulceraras) ira Ghana which
were successfu1ly treated by the topical ap-
plication of phenytoin powder are de-
scribed.—Authors' Abstract

Argiles, ,I. M., Carbo, N. and Lopez Sori-
ano, F. J. Was tunlour necrosis factor-al-
pha responsible for the fetal mallorma-
tions associated with thalidomide in the
early 1960s? Med. Hypotheses 50 (1998)
313-318.

Prescription of thalidomide as a sedative
to pregnant women in the early 1960s re-
sulted ira a dramatic 'mulher of fetal malfor-
mations that affected over ten thousand ba-
bies. Although tumor necrosis factor-alpha
(TNF-u) is basically a cytotoxic molecule
produced by macrophages when activated
by invasive stimul1 (such as bacterial endo-
toxin or tumor growth), it could have an im-
portant role in pregnancy, especially ira
early embryonic development. On these
lines, both in human subjects and experi-
mental animais, the cytokine is expressed
and synthesized in endometrium, placenta
and fetus. Evidence is presented here sug-
gesting that the embryonic action of
thalidomide was mediated by TNF-u, since
the drug is a powerful inhibitor of the syn-
thesis of this cytokine.—Authors' Abstract

Barlow, R. A. and MCNlurray, 1). N.
Lymphocytes expressing Fc ganuua re-
ceptora suppress antigen-induced prolil-
eration in cells from guinei pigs infected
with illvc ohnc•terium tuberc•ulosis. Cell.
11111111111. 184 (1998) 51-57.

The inun u nonxxlulatory role of T lym-
phocytes expressing receptora for the Fc
porfiar of IgG (Ty cells) in BCG-vacci-
nated guinei pigs following pulmonary in-
fection with a low dose of virulent Mv-
c•ohncterium tnherculosis 1-137Rv was stud-
ied. Compareci to uninfected animais,
guinei pigs infected 2 or 4 weeks previ-
ously harbored signilicantly increased per-
centages of Ty cells ira the peripheral blood
(twofold increase) and the spleen (50% in-
crease), and at 4 weeks had nearly fourfold
increases in Ty cells in bronchotracheal
lymph rodes draining the infected lungs.
Remova) of Ty cells by panning ou plastic
dishes coated with a monoclonal antibody
specific for guinei pig Fc gamnia R resulted
in significam increases in proliferative re-
sponses of splenocytes to ConA anel PPD iir
nitro. Removal of Ty cells from peripheral
blood lymphocytes resulted ira signulicantly
increased responses to PPD and to recombi-
nant mycobacterial hsp 65 and hsp 70 anti-
gens. The isolated Ty cells themsclves did
not proliferate when stimulated with ConA,
PPD, or either of the specific mycobacterial
antigens, even ira the presence of syngeneic
accessory cells. These residis suggest that
FcR gaunnua-bearing T cells may play ara
important immunomodulatory role in pul-
monary tuberculosis, principally by sup-
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pressing^ antigen-induced proliferation in
the rest of the lymphocyte population.-
Authors' Abstract

Bermudez, L. E., Petrofsky, M. and
Stevens, 1'. Treatment with recombinant
<granulocyte colony-stinm lating factor
(FilgrastinTM) stimulates neutrophils anel
tissue macrophages and induced an effec-
tive nonspecific response against Mv-
cobacteriunl aviam in mice. immunology
94 (1998) 297-303.

A role of neutrophils in the host response
against Mvcobac.te riam aviam (MAC) lias
recently been suggested. To investigate this
matter further, we determined the effect of
granulocyte colony-stimu lating factor (G-
CSF) on the outcome of MAC infection in
mice. C57BL/6 bg(+)/bg(–) black mice
were intravenously infected with I x 10'
MAC and then divided isto four experi-
mental groups to receive G-CSF as follows:
(i) 10 pg/kg/day: (ii) 50 pg/kg/day: (iii) 100
pg/kg/day; (iv) placebo control. Mice were
killed at 2 and 4 weeks of treatment to de-
termine the bacterial load of liver and
spleen. Treatment with G-CSF at both 10
and 50 pg/kg/day doses signiiicantly de-
creased the number of viable bacteria in
liver and spleen after 2 weeks (approximate
to 70.5% and 69.0%, respectively), and af-
ter 4 weeks (approximate to 53% and 52%,
respectively, p <0.05 compared with pla-
cebo control). Treatment with 100 pg/kg/
day did not result in decrease of bacterial
colony-forming units in the tiver and spleen
after 4 weeks. Administration of G-CSF
induced interleukin-10 (IL-10) and 1L-12
production by splenocytes. To examine if
the protective effect of G-CSF was accom-
panied by the activation of phagocytic cells,
blood neutrophils and splenic macrophages
were purified from mice receiving G-CSF
and their ability to kill MAC was examined
ex vivo. Neutrophils and macrophages from
G-CSF-treated mice were able to inhibit the
growth of or to kill MAC ex vivo, while
phagocytic cells from untreated control
mice had no anti-MAC effect. These results
suggest that activation of neutrophils ap-
pears to induce an effective nonspecific
host defense against MAC, and further
studies should aim for better understanding

of the mechanisms of protection.—Au-
thors' Abstract

Cantoni, R., Branzoni, 1I., Labo, M.,
Rizzi, M. and Riccardi, G. The
MTCY428.08 gene of Mvcobacterium
taberculosis codes for NAD' synthetase.
J. Bacteriol. 180 (1998) 3218-3221.

The product of the MTCY428.08 gene of
Mvcohacterianr tubercalosis shows se-
quence homology with several NAD' syn-
thetases. The MTCY428.08 gene was cloned
finto the expression vectors pGEX-4T-1 and
pET-156. Expression in Escherichia reli led
to overproduction of glutathione S-trans-
ferase fused and His'-tagged gene products,
which were enzymatically assayed for NAD
synthetase activity. Our results demonstrate
that the MTCP428.08 gene of M. tabercalo-
sis is the structural gene for NAD' synthe-
tase. Authors' Abstract

Choonhakaran, C., Chetchotisakd, P., Ji-
rarattanapochai, K. and Mootsikapun,
P. Sweet's syndrome associated with
nontuberculous mycobacterial infection:
a report of tive cases. Br. J. Dermatol.
139 (1998) 107-110.

We report the rire association of Sweet's
syndrome with nontuberculous nryco-
bacteria in tive patients (three women, two
men, aged 25-41 years). Clinicai and histo-
logical evidence supported the diagnosis of
Sweet's syndrome in ali patients. The skin
lesions responded well to systemic cortico-
steroid but recurred in two cases. AII of our
patients had chronic disseminated nontu-
berculous nrycobacterial infection. They
initially presented with lymphadenopathy
and deyeloped involvement in other organs
'ater. AlI of them were treated as having tu-
berculous lymphadenitis based on patho-
logical findings before definite diagnosis
was made by culture. The organisms iso-
Iated were Mvcobacteriam chelonae in
three cases, M. scrofulaceum in one case
and M. achou intracelhclare complex in one
case. All the patients gradually improved
with treatment but one had multiple recur-
rences. The search for an infectious agent,
especially nontuberculous mycobacteria,
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should be performed in cases of Sweet's
syndrome that appear in association with
chronic granulomatous lymphadenitis which
is recalcitram to antituberculous drugs.-
Authors' Abstract

Cole, S. T., Brosch, R., Parkhill, J., Car-
nier, 'I'., Churcher, C., Harris, D., Gor-
don, S. V., Eiglmeier, K., Gas, S.,
Barry, C. E., 'I'ekaia, F., Badcock, K.,
Bashan , D., Brown, D., Chillingworth,
'F., et al. Deciphering the biology of Mv-
cobacteriunt tuberculosis from the com-
plete genome sequence. Nature 393
(1998) 537.

Countless millions of people have died
from tuberculosis, a chronic infectious dis-
case caused by the tubercle bacillus. The
complete genome sequence of the best-
characterized strain of Mvcobacteritun tu-
berculosis, H37Rv, has been determined
and analyzed in order to improve our un-
derstanding of the biology of this slow-
growing pathogen and to help the concep-
tion of new prophylactic and therapeutic
luterventious. The renome comprises
4,41 1,529 base pairs, contains arouhd 4000
genes, and has a very high guanine + cyto-
sine content that is reflected in the biased
amino-acid content of the proteins. Al. tu-
berculosis differs radically from other bac-
teria in that a very )arre portion of its cod-
ing capacity is devoted to the production of
enzymes involved in lipogenesis and lipol-
ysis, and to two new families of glycine-
rich proteins with a repetitive structure that
may represent a source of antigenic varia-
tion.—Authors' Abstract

DasGupta, S. K., Jain, S., Kaushal, D.
and Tyagi, A. K. Expression systems for
study of mycobacterial gene regulation
and development of recombinant BCG
vaccines. Biochem. Biophys. Res. Com-
mun. 246 (1998) 797-804.

Successful genetic engineering of myco-
bacteria is crucial for developing new ap-
proaches to combat tuberculosis as well as
for dissecting out the molecular basis of
pathogenesis of Mvcobacterium tuberculo-
sis. We have constructed a Mvcobactcrium-

Escherichia reli shuttle expression vector
pSD5. It carnes a modular expression cas-
sette which provides sites for cloning of
promoters, a ribosome binding cite (RBS)
with an appropriately placed initiation
codon and multiple cloning sites for cloning
the genes of interest. We also constructed
pDK20, an integration proficient derivative
of pSD5, by incorporating mycobacterio-
phage L5 integration signals in lieu of the
origin of DNA replication for myco-
bacteria. This vector permits stable expres-
sion of genes in M. bovis BCC, M. srneg-
matis, and M. tuberculosis under the Iran-
scriptional control of a mycobacterial
promoter. These vectors enable the expres-
sion of a gene to be regulated by severa)
hundred-fold depending upon the strength
of mycobacterial promotor. We propose that
expression of protective antigens using an
appropriate promoter derivative of pDK20
should help in development of recombinant
BCG vaccines that can induce an optimal
immune response fruiu the host. We have
further employed the integration proficient
expression system for comparing the efti-
ciency and specificity of transcriptional
recognition in M. boris BCG, M. tuberculo-
sis, and M. svnegntatis. We show that fast-
growing M. stue,çntatis and slow-growing
M. tuberculosis and M. boi'is BCG recog-
nize mycobacterial promoters with compa-
rabie efficiency in spite of differences in
their growth rates.—Authors' Abstract

Desjardin, L. E., Chen, Y., Perkins, M.
D., Teixeira, L., Cave, M. D. and Eise-
nach, K. D. Comparison of the ABI
7700 system (TagMan) and competitive
PCR for quantification of IS6110 DNA in
sputum during treatment of tuberculosis.
J. Clin. Microbiol. 36 (1998) 1964-1968.

Mvcobacteriunt tuberculosis can persist
in sputum for long periods of time after the
initiation of antituberculosis chemotherapy.
The purpose of this study was to determine
whether quantitative estimates of M. tuber-
culosis DNA in sputum correlate with the
numbers of viable bacilli and thus mensure
the therapeutic response of patients during
treatment. Two methods of M. tuberculosis
DNA quantification were examined by us-
ing DNA isolated from sputum specimens



66,4
^

Current Literature^ 521

serially collected during the course of
chemotherapy. A competitive PCR assay
was compareci to an automated system of
real-time quantification with the ABi Prism
7700 Sequence Detection System (Taq-
Man). The ABI 7700 system uses standard
PCR in conjunction with a IIuorogenic
probe in which the intensity of fluorescence
is proportional to the amount of target DNA
present. The results showed that both PCR
systems are reproducible and accurate. The
amounts of M. tuberculosis DNA quantilied
in sputum corresponded well with the num-
bers of acid-fast bacilli (AFB) countcd by
microscopy. Before initiation of antituber-
culosis therapy, mensures of AFB, M. tu-
berculosis DNA, and cultivable bacilli were
similar, suggesting that quantification of
DNA is a good method for measuring the
inicial baci1lary load. However, the rate of
disappearance of both AFB and M. tubercu-
losis DNA did not correlate with the decline
in cultivable bacilli in the specimen; there-
fore, these tests are not appropriate for
monitoring treatment efticacy. Authors'
Abstract

Gamboa, F., Cardona, P. J., Manterola,
J. M., Lonca, J., Matas, L., Padilla, E.,
Manzano, J. R. and Ausina, V. Evalua-
tion of a commercial probe assay for de-
tection of rifampin resistance in Mv-
cobacteriam tuberculosis directfy from
respiratory and nonrespiratory clinicai
samples. Eur. J. Clin. Microbiol. Infect.
Dis. 17 (1998) 189-192.

A commercial assay (Inno-Line Probe
Assay; Innogenetics, Belgium) was evalu-
ated to determine its ability to detect ri-
fampin resistance in Mvcobactcrium tuber-
culosis directfy from clinicai specimens.
Fifty-nine selected specimens (42 respira-
tory and 17 nonrespiratory) culture-positive
for M. tuberculosis were tested along with
therr corresponding isolates in culture. The
results were compared with those obtained
by in cifro susceptibility testing. The results
of the line probe assay to detect rifampin re-
sistance in M. tuberculosis present in clini-
cal specimens and in cultured isolated were
concordam for 58 of 59 (98.3%) isolares
(95% confidence limits = 90.9%-99.9%).
The line probe assay failed only once, when

a fecal specimen was tested: no amplifica-
tion was observed due to the presence of in-
hibitory compounds. The most frequently
observed mutation was His(526) ASP
(58.7%), followed by the His(526) -> Tyr
(23.9%); together, thcy represented 82.6%
of rifampin-resistant samples. In conclu-
sion, the irmo-Line Probe Assay is a rapid,
useful method for detecting the presence of
M. tuberculosis complex and its resistance
to rifampin directfy from clinicai specimens
and culture. Moreover, since rifampin resis-
tance is a potential marker for multidrug re-
sistance in M. tuberculosis, Chis assay may
constante an important too) for the control
of tuberculosis.—Authors' Abstract

Gladwin, M. T., Plorde,  1 1 lnd Martin,
'I'. R. Clinicai application of the Mv-
cobaclerium tuberculosis direct test: case
report, literature review, and proposed
clinicai al ,orithm. Chest 114 (1998)
317-323.

The relatively new Mvcobacterium tu-
berculosis direct test (MTDT) enzynwti-
cally amplities i'!. tuberculosis complex
16s ribosomal RNA. The sensitivity of the
test ranges from 75% to 100%, with speci-
ticity of 95% to 100%, positive predictive
value between 78% and 100%, and nega-
tive predictive value between 95% and
100%. Similar test characteristics have
been documented in nonrespiratory speci-
mens and in specimens that ultimately grow
nontuberculous mycobacterium (NTM).
This test ailows for rapid identifìcation of
M. tuberculosis in the smear-positive pa-
tient and may greatly improve sensitivity
over acid-fast bacilli smear alone. A nega-
tive test result with a positive smear sug-
gests infection with NTM or M. aviam
complex. We present a case that illustrates
the value of MTDT for analysis of tissue
specimens in immunocompromised patients
with suspected mycobacterial disease and
review the rapidly developing literature
aboca Chis test. We propose an algorithm us-
ino MTDT, acid-fast smear, and mycobac-
terial culture for the diagnosis and treat-
ment of the immunocompromised patient
with suspected mycobacterial infection.
Authors' Abstract
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Hashimoto, Y. Novel hiological response
n nrdiliers derived from thalidomide.
Curr. Med. Chem. 5 (1998) 163-178.

Thalidomide (N-alpha-phthalimicloglu-
tarrnimide) was used widely as a hyp-
notic/sedative agent in the Iate 1950s and
the early 1960s, but had to be withdrawn
from the market because of its severe ter-
atogencity. in spite of this, there lias heen a
resurgence of interest in the drug in recent
years due to its potential usefulness for the
treatment of various diseases, including ac-
quired immunodeficiency syndrome (AIDS)
and gral!-versus-host disease (GVHD). The
effectiveness of the drug in these diseases
has heen attributed to its specific inhibitory
activity on tumor necrosis factor-alpha
(TNF-a) production. I3ecause TNF-a, a cy-
tokine-mediating host defense and inrmune
regulation, with a wide range of activities,
has deleterious pathophysiological effects
in various diseases, including AIDS, tu-
mors, rheunwtoid arthritis and diabetes, its
production-regulators are attractive leal
compounds for novel biological response
modifiers. The regulatory effect of thalido-
mide on TNF-a production lias been found
to be bidirectional, depending on hoth the
cell-type and the TNF-a production-inducer;
i.e., thalidomide possesses both enhancing
and inhihiting activities on TNF-a produc-
tion. Structural modification of thalidomide
aiming at the creation of superior TNF-a
production-regulators has afforded a number
of phenyl- and benzylphthalimide analogs
possessing more potent activity than
thalidomide itself. The structure-activity re-
lationships of these analogs has heen inves-
tigated. The bidirectional TNF-a produc-
tion-regulating activity is electronic state-
and enantio-dependent, and both pure in-
hibitors and pure enhancers of TNF-a pro-
duction lias been obtained. Further struc-
tural development of the phthalimide
analogs luas yielded potent nonsteroidal an-
drogen antagonists.—Author's Abstract

Hoft, 1). F., Brown, R. M. and Roodman,
S. '1'. Bacille Calmette-Guerin vaccina-
tion enhances human ganuna delta T cell
responsiveness to mycobacteria sugges-
tive of a memory-like phenotype. J. im-
munol. 161 (1998) 1045-1054.

Bacille Calmette-Guerin (BCG) inunu-
nity can be studied as une experimental
mudei for mycobacterial protective inunu-
nity. We have used 11" cytometry to inves-
tigate hunutn T-cell suhsets induced by
BCG vaccination. P13MC harvested fruiu
BCG-vaccinated individuais and controls
were stinrulated with mycobacterial Ags,
and the T-cell suhsets present after 7 days
of in retro expansion were characterized.
The nrost dran urtic expansions induced by
mycobacterial Ags were detected in ganuna
delta T cells. The gamma delta T-cell ex-
pansions measured after in litro stinmlation
with mycobacterial Ags were significantly
greater in BCG responders compared with
nonsensitized controls, indicating that BCG
vaccination induced gan am delta T-ce11 ac-
tivation associated with enhanced sec-
ondary responses. The majority of ganam
delta T cells induced by BCG vaccination
were gamma(9)(+)delta(2)(+) T cells reac-
tive with isophenyl pyrophosphates. Cocul-
ture with CD4(+) T cells induced optimal
gamma delta T-cell expansion, although
IL-2 alone could provido this helper func-
tion in the absence of CD4(+) T cells.
Ganuna delta T cells were found to provide
hclper functions for mycobacterial specific
CD4(+) and CD8(+) T cells as well,
demonstrating reciprocai stimulatory inter-
actions between gamma delta T cells and
other T-cell subsets. Finally, prominent my-
cobacterial specific gamma delta T-cell ex-
pansions were detected in a subset of un-
vaccinated controls with evidence for prior
sensitization to mycobacterial lysates (ele-
vated mycobacterial specific Iympho-prolif-
erative responses). These Iatter findings are
consistent with the hypothesis that exposure
to atypical mycobacteria or related environ-
mental Ags may induce gamma delta T
cells crossreactive with Ags present in the
Mvcohacteriu,n tubercnlosis complex. Our
results suggest that ganuna delta T cells
may lie capable of developing a memory
inrmune-like phenotype, and therefore
might be important targets for new vac-
cines.—Authors' Abstract

Kamat, S. R., Dawson, ,1. J. Y., Deva-
datta, S., Fox, W., Janardhanam, 13.,
Radhakrishna, S., Ramakrishnan, C.
V., Somasundaram, P. R., Stott, H.
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and Velu, S. A controlled study of the
influente of segregation of tuberculous
patients for 1 year on the attack rate of tu-
berculosis in a 5-year period in dose
fanrily contacts in South ilidia. 1Re-
printed fronr 13ul1. \VI fO 34 (1966) 517-
5321 Bull. WHO 76 (1998) 109-124.

This report is the last of a series of nine
publications fronr the Tuherculosis Che-
niotherapy Centre, Madras, Ilidia, concern-
ing various aspects of ali investigation of
the role of anrhulatory chemotherapy for
pulnronary tuberculosis. It presents the at-
tack rates of tuberculosis over a 5-year pe-
riod of follow up of Glose fanrily contacts of
patients, ali of w h onr were treated for 1
year with isoniaiid pios PAS, hal1 (selected
at random) in a sanatorium and half at
honre. The incidente of active tuberculosis
and of tuherculous infection was no greater
in the contacts of patients treated at home
than in the contacts of patients treated in a
sanatorium, either in the lirst gear or over
the suhsequent 4 years. The major risk to
the contacts resulte(' fronr exposure to the
patient before diawnosis. These lindings
reaffìrnr that dose fanrily contacts of pa-
tients treated at home were at no additional
risk of developing tuberculosis, provided
the patients received effective chenrother-
apy. Finally, this study has shown that it is
possible in South Ilidia to obtain extrenrely
good cooperation fronr a group of Iam ilies
over a period of severa! years. Authors'
Abstract

Manfredi, A. A., licitai, S., Rovere, P.,
Sciorati, C., Paolucci, C., (:elati, G.,
Rugarli, C., Vaiani, R., Clementi, E.
and Ferra riu i, i\1. rllrrobarteriurn tr-
berrulosis exploits lhe CD95/CD95 li-
gand system of gamara delta T cells to
cause apoptosis. Fur. J. Inrnruno!. 28
(1998) 1798-1806.

V gamma 9/V delta 2+ T cells specifi-
cally recogniíe r1'lrrobarieriunr tuhrrc•ulo-
xis in litro and are precociously recruited in
early mycobacterial lesions. Even if giraram
delta T cells are only fortuitously detected
in granulonras or bronchoalveolar lavages
of patients with active pulmonar) , tubercu-
losis, a role in shapin,g the nrature alpha

beta T-cell response against M. tuberculosis
is suhstantiated. 1-fere we provide a molecu-
lar explanation for this paradox: the en-
gagenient of the gamam delta TCR by my-
cobacterial antigens induced the expression
of CD95 ligand (CD95L) by chronically ac-
tivated CD95+/CD95L– gamma delta T
lynrphocytes. The receptor was functional,
as CD95/CD95L interaction triggered the
bystander death of CD95+ cells by apopto-
sis. Cell death was abolished by CD95-
blocking antibodies. The tr nsient accumu-
lation at the cite of infection of CD95L+
gamma delta lynrphocytes, capable of inter-
acting with CD95+ leukocytes attracted by
the response toward the pathogen, niay de-
termine the characteristics of the ensuing
**ranulomatous disease.—Authors' Abstract

Marklund, 1L.-I., Mahenthiralingam, E.
and Stokes, R. W. Site-directed muta-
genesis and virulence assessnrent of the
katG gene of hlvcobac•tcriurn intracellu-
lare. Mol. Microbiol. 29 (199$) 999-
1008.

Mycohacterial catalases have heen sug-
gested as acting as virulence factors by pro-
tecting intracellular nrycobacteria from re-
active oxidative metabolites produced by
host phagocytes. Mvcobarteriurn intrarel-
lulure, like nrany other mycobacteria, pra-
duces lwo proteins with catalase activity: a
heat-stable catalase (KatE) and ali in-
ducible, heat-!atile catalase peroxidase
(KatG). The M. intracellularr katG gene
was cloned, and a piastra(' derivative with a
4 bp infection in the katG coding sequente
was constructed and used for cite-directed
nruta_cenesis of M. ini'acellulare 1403
(ATCC 35761). The resulting katG nrutant
was highly resistant to isoniazid (INFI),
showed an increased sensitivity to H ,O, and
had lost peroxidase and heat-sensiti' e cata-
lase activity but retained heat-stable cata-
lase activity. The plasmid tarrying the katG
frameshiII alicie was also used for muita-
genesis of the mouse virulent M. intrarelln-
lare isolate 1)673. After intravenous injec-
tion isto BALB/c erice, 1)673 and the iso-
genic katG imitara showed the same growth
kinetics in the spleen, liver and lungs of the
infecte(' erice. Our residis demonstrate that
the KatG catalase peroxidase nrediates re-
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sistance to H 2 O, and susceptibility to INH
bui is not an essenlial virulence factor for
the survival and growth of . A1. irrtracel/alara
in the ntouse.—Authors• Sun u nary

Picardeau, 1\1. and Vincent, V. Mycobac-
teria! linear plasntids have an invertron-
like structure related to other linear repli-
cons in Artinnnnrctes. Microbiology 144
(199$) 1981-1988.

The authors previously identified large
plasmids in Mco/acterium sr'u/ri, Al.
hruncleri and Al. relulm'n which appeared to
have a linear topology. Ti is study lias con-
fìrnted lhe presence of such linear plasmids
in mycobacteria, including Al. avim'', and
demonstrated that the ends of these repli-
cons are covalently bound with protein(s),
suggestin.̀* an invertron-like structure. The
termini of one 25 Lb plasmid, desi_unated
pCLP, from M. cclatunt were cloned and
the first 500 bp of each terminus were se-
quenced. The termini of this p!asinId show
the characteristic features of invertrons with
terminal inverted repeats 01 . 45 bp (with im-
perfect nitches) and severa! palinchontic
sequences. Moreover, similarity existed in
the structure and terminal nucleotide se-
quence of pCLP and the termini of linear
replicons of Streptunnvrexx and Rhodororrus
species, indicating a conservation of these
linear extrachromosomal elements within
the Actiuc ' nvicetales. —Authors' Abstract

Portaels, F., 'I'raore, H., De Riddcr, K.
and Nleyers, AV. ì\l. In nitro susceptibil-
ity of Mvcohacteria ulcermts in clar-
ithromycin. Antimicrob. Agents Chenio-
ther. 42 (1998) 2070-2073.

Buruli ulcer (BU), caused by Mcobac-
tc'rimm M'era's, was recently recognized
by the World Health Organization as an im-
portant emerging disease. While antimy-
cobacterial therapy is olten effective for the
earliest nodular or ulcerative lesions, med-
icai managennent of BU lesions in patients
presenting for treatment is usual!y disap-
pointing, leaving wide surgical excision the
only alternalive. Advanced ulcerated le-
sions of BU rarely respond to antimycobac-
teria! agents: however, perioperative ad-

ministration of such drugs tuay preveni re-
lapses or disseminated infections. Clar-
ithrontycin possesses strong activity in ritrn
and ia rico against ntost nontuberculous
ntycobacteria. in this study we determined
the antimycobacterial activity of this drug
ia litro acainst 46 strains of A1. 'tirei -rins
isolated front II countries. The MIC of
elarithromvcin was determined at pH 6.6
(on 71-111 mear) and at pI-I 7.4 (on Mueller-
Hinton aizar). The MiCs ranged from 0.125
to 2 pg/ml at pH 6.6 and front <0.125 to 0.5
µaz/ml at 1)11 7.4. For the majority of the
strains, geographic origin did not play a sig-
nificam role. Thirty-eight strains (83%)
were inhibited by 0.5 pg/ml at pH 7.4.
These MICs are below peak therapeutic
concentrations of clarithromycin obtainable
in blood. "'hese results sus gest that clar-
ithromycin is a promising drug both for the
treatment of early lesions of M. u/reraus
and for the prevention of hematogenous
dissemination of the etiologic agent during
and after surgery. Studies should be initi-
ated to evaluate the effects of clar-
ithromycin in combination with eth.nbutol
and ri fampin on Al. ulc c ran.r bolh ia nitro
and in experimentally infected mice. Mul-
tidrug regimens containing clarithromycin
niay also help control the secondary bacte-
rial infections sometimes seen in BU pa-
tients, most importantly osteomyelitis.-
Authors' Abstract

Rastogi, N., Goh, K. S., Horgen, L. and
Barrow, W. W. Synergistic activities of
antituberculous drugs with cerulenin and
trans-cinnamic acid against Al cobac•-
Ieri'mu tuberrulosis. FEMS Innunol.
Med. Microbiol. 21 (1998) 149-157.

The recent upsurge in the incidence of tu-
berculosis with significam emergence of
iuultidrug -resistant cases lias focused on the
priority of discovering effective new drugs
and on the strategies to augment the poten-
tial of existing drugs against Mvcobac.•-
teriurn tuberrulo.s. is. in the p'ese'i study,
we investigated cerulenin and trans-cin-
namic acid, which have recently been
shown to angulem the activity of various
antibiotics against Al. avim'' ]Antimicrob.
Agents Chemother. 38 (1994) 2287-2295],
to enhance the activity of isoniazid, ri-
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fampin, ofloxacin, amikacin and clofaz-
imine against A1. tuherrulosis. The synergy
observed was compared with identical com-
binations using ethambutol, a cell-wall-in-
hibiting drug used in standard antitubercu-
lous chemotherapy. The results showed that
ethambutol resulted in synergistic activity
in 12/30 drug combinations, as compared to
15/36 for cerulenin and 10/18 for trans-cin-
n amic acid. This increase in drug activity
was even observed with drug-resistant iso-
Iates. Use of novel antimicrobials and un-
derstanding of their mechanisms of action
may be an e ffecti 'e strategy to determine
previously undescribed targets for future
drug development.—Authors' Abstract

Rojas, M., Barrera, L. F. and tardia, L.
F. Induction of apoptosis in murine
macrophages by Mvco/Eu teriwn tuber-
culosis is reactive oxygen intermediate-
independent. Biochem. Biophys. Res.
Commun. 247 (1998) 436-442.

Infection with Mvcobacteriuni tuberculo-
sis induces apoptosis in murine macrophage
lines. Resistant macrophages BiOR (Bcg')
are more prone to undergo apoptosis than
susceptible BIOS (Bcg') macrophages.
Apoptosis and inhibition of intracellular
growth of the mycobacteria seem to be de-
pendent on the production of nitric oxide.
lince both can be reverted by aminoguani-
dine (AMG). Although B I OR macrophages
produce more superoxide anion than BIOS
macrophages after infection with M. tuher-
culosis, reactive oxygen intermediate
(ROIs) scavengers did not affect uptake of
H-3-uracil incorporation by the myco-
bacteria nor the induction of apoptosis.
These results further suggest that both phe-
nomena are dependent on the production of
nitric oxide by the infected macrophages.-
Authors' Abstract

Segura, C., Salvado, M., Collado, I.,
Chaves, J. and Coira, A. Contribution
of beta-lactamases to beta-lactam suscep-
tibilities of susceptible and multidrug-
resistant Mvcobacteriunt tuberculosas
clinicai isolates. Antimicrob. Agents
Chemother. 42 (1998) 1524-1526.

The beta-lactanuises in 154 clinicai Mv-
cobu lerium tuherculosis strains were stud-
ied. Susceptibilities to beta-lactam antibi-
otics, their combination with clavulanate
(2:1), and two fluoroquinolones were deter-
mined in 24 Al. tuberculosas strains suscep-
tible to antimycobacterial drugs and in nine
muitiresistant strains. Ali 154 M. tuberculo-
sis isolates showed a sinete chromosomal
beta-lactamase pattern (pl 4.9 and 5.1). M.
tuberculosas beta-lactamase hydrolyzes ce-
totaxime with a maximum rate of 22.5 ±
2.19 IU/liter (strain 1382). Neither amoxi-
cillin, carbenicillin, cefotaxime, ceftriaxone,
nor aztreonam was active alone. Except for
aztreonam, beta-lactam combinations with
clavulanate produced better antimycobacte-
rial activity.—Authors' Abstract

Senaratne, R. H., Mobasheri, H., Papa-
vinasasundaram, K. G., .lenner, P.,
Lea, E. A. and Uraper, P. Expression of
a gene for a porin-Iike protein OmpA
family from Mvcobacicrium tuberculosas
H37Rv. J. Bacteriol. 180 (1998) 3541-
3547.

An open reading trame in the genomic
database of Mvcobacieriuni tuberculosis
H37Rv was identified as having homolog
with an outer membrane protein. We found
that the gene specified a protein belonging
to the OmpA family, which includes some
porins of grani-negative organisms. The
gene was amplified by PCR and cloned into
Esclterichia cola. Overexpression of the
gene was toxic to the host, but 1imited
amounts could be puritied from cells before
growth ceased. A truncated gene devoid of
the code for a presumed signal sequence
was well expressed, but the protein had no
pore-forming activity in the liposome
swelling assay. However, the intact protein,
OmpATb, behaved as a porin of low spe-
cific activity, with a pore diameter of 1.4 to
1.8 nnm, and was also active in planar lipid
bilayers, showing a single-channel conduc-
Lance of 700 pS. The protein had a molecu-
lar mass of about 38 kDa in sodium dodecyl
sulfate-polyacrylamide gel electrophoresis.
A polyclonal rabbit antiserum raised to the
truncated protein recognized a protein of
similar molecular niass in detergent extracts
of broken M. tuberculosas cells. Reverse
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transcription-PCR confirmed that the gene
for OmpATb was expressed in M. tubereu-
iosis cells growing in culture. Comparison
of the puritied protein with that in the deter-
gent-extracted preparation using liposomes
and planar lipid bilayers showed that the
two materiais had similar pore-forming
properties. OmpATb is dilf erent froni either
of the mycobacterial porins described so
far. This is the first report of a poria-like
molecule from M. tuberculosis; the poria is
likely to be important in control1ing the ac-
cess of hydrophilic molecules to the bacte-
rial cell.—Authors' Abstract

'Renova, L., Sokol, K., Freedman, V. H.
and Kaplan, C. A combination of
thalidomide plus antibiotics protects rab-
bits from mycobacterial meningitis-asso-
ciated death. J. infect. Dis. 177 (1998)
1563-1572.

Tuberculous meningitis (TBM) is a dev-
astating forro of tuberculosis that occurs
predom1nantly in children and in immuno-
compromised adults. To study the patho-
genesis of TBM, a rabbit model of acute
mycobacterial central nervous system in-
fection was set up (8-day study). Inocula-
tion of live Mvcobacteriurn boris Ravenel
intracisternally induced leukocytosis (pre-
dominantly mononuclear cells), high pro-
tein leveis, and release of tumor necrosis
factor-alpha (TNF-a) into the cerebrospinal
fluid within 1 day. Histologically, severe
meningitis with thickening of the lep-
tomeninges, prominent vasculitis, and en-
cephalitis was apparent, and mortality was
75% by day 8. in animais treated with anti-
tuberculous antibiotics only, the infiamma-
tion and lesions of the brain persisted de-
spite a decrease in mycobacteria; 50% of
the rabbits died. When thalidomide treat-
ment was combined with antibiotics, there
was a marked reduction in TNF-a leveis,
leukocytosis, and brain pathology. With this
combination treatment, 100% of the in-
fected rabbits survived, suggesting a poten-
cial clinicai use for thalidomide in TBM.-
Authors' Abstract

U.S.A. Advisory Council for the Elimina-
tion of 'Tuberculosis (ACET). Develop-

ment of new vaccines for tuberculosis;
recomniendations of the ACET. MMWR
47 (1998) 1-6.

Tuberculosis (TB) ren uiins a major,
global public health problem, particularly
in low-inconie countries. Better application
of current diagnostic, treatment, and pre-
vention strategies could leal to gradual de-
creases in the disease, but eliminating TB
completely in the United States and interna-
tionally will require new toois. The greatest
impact could come from a new vaccine, and
recent techno1ogical ad 'ances have pro-
vided the basis for new vaccine develop-
ment. However, sustained support is re-
quired to inove the research from the labo-
ratory to field Criais of vaccines and to
implement new vaccine programs. Recog-
nizing the importance of TB vaccines, the
Advisory Council for the Elimination of
Tuberculosis (ACET) recommends that
public agencies and vaccine manufacturers
develop a comprehensive, consensual strat-
egy to achieve there goals. This report out-
1ines the elenments that should be considered
in devising a strategic plan for vaccine de-
velopment.—Authors' Sununary

Voladri, R. K. R., Lakey, I). L., Henni-
gan, S. 1 -1., Meneies, B. E., Edwards, K.
M. and Kernodle, U. S. Recombinant
expression and characterization of the
major beta-lactarnase of Mvcobacterium
tuberculosis. Antimicrob. Agents Chemo-
ther. 42 (1998) 1375-1381.

New antibiotic regimens are needed for
the treatment of multidrug-resistant tuber-
culosis. Mvcubacteriun¡ tuberculosis has a
thick peptidoglycan layer, and the peni-
cillin-binding proteins involved in its
biosynthesis are inhibited by clinically rele-
vam concentrations of beta-lactam antibi-
otics. Beta-Iactaniase production appears to
be the major mechanism by which M. tu-
bereulosis expresses beta-lactam resistance.
Beta-Iactamases from the hroth supernatant
of 3- to 4-week-old cultues of M. hrbercu-
losis H37Ra were partially purified by se-
quential gel filtration chromatography and
chromatofocusing. Three peaks of beta-Iac-
taniase activity with pi values of 5.1, 4.9,
and 4.5, respectively, and which accounted
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for 10%, 78%, and 12% of the total post-
chron atofocusing beta-lactamase activity,
respectively, were identifìed. The beta-lac-
tamases with pi values of 5.1 and 4.9 were
kinetically indistinguishable and exhibited
predominant penicillinase activity. In con-
trast, the beta-lactamase with a pi value of
4.5 showed relatively greater cephalospori-
nase activity. An open reading frame in cos-
mid Y49 of the DNA library of M. tubercu-
losis H37Rv with homolog to known class A
beta-lactamases was amplified from chromo-
sonmai DNA of M. tuberculosis H37Ra by
PCR and was overexpressed in Escherichiu

coli. The recombinant enzyme was kineti-
cally similar to the pi 5.1 and 4.9 enzymes
purified directly from M. tuberculosis. It
exhibited predominant penicillinase activ-
ity and was especially active against azlo-
cillin. It was inhibited by clavulanic acid
and m-aminophenylboronic acid but not by
EDTA. We conclude that the major beta-
lactamase of M. tuberculosis is a class A
beta-lactamase with predominant penicil-
linase activity. A second, minor beta-lacta-
mase with relatively greater cephalospori-
nase activity is also present.—Authors' Ab-
stract
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