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colleagues showed normal levels in these
five patients: thus they apparently have al-
ways had drug concentrations in their tis-
sues several times the MIC demonstrated
for their strains. )

The BI's of the other 23 of the 28 patients
responded satisfactorily, and their BI's were
zero or approaching zero in 1972. Analysis
of the results in these patients showed that
the rate of fall in Bl was a function of the
Ridley-Jopling classification, of the height
of the initial Bl, and of the duration of treat-
ment. The curve of decrease was S-shaped
in many patients, and, in patients with more
lepromatous diagnoses and higher initial
BI's, the fall in Bl was somewhat slower and
the period of most rapid fall occurred later.
Maximal rates of decrease for individual pa-
tients were nearly all between 1.5 and 3.0
Bl units per yvear. To have stated the de-
crease in Bl as an average from the begin-
ning of treatment would have obscured the
rapidity of decrease during particular inter-
vals.

The finding of viable but apparently DDS-
sensitive bacilli in 5 of 28 patients seems to
be interpretable only as long-term survival
(without multiplication) of a small fraction
of DDS-sensitive organisms, which become
demonstrable only when a sufficient number
of nonsolid bacilli have disappeared. It
seems possible that bacterial killing would
have commenced again with continuance of
the same therapy. Nevertheless from these
results we could conclude that for multibacil-
lary leprosy acedapsone therapy was not
optimal by itself. Consequently we have
added a 90-day course of rifampin (600 mg
daily) for each multibacillary patient, with-
out interruption of acedapsone injections.
The early response since rifampin has been
favorable.—[Center for Disease Control, At-
lanta, Ga.; Department of Public Health,
Port Moresby, Papua New Guinea]

Russell, D. A., Worth, R. M., Jano, B., Fasal,
P. and Shepard, C. C. Acedapsone in the
preventive treatment of leprosy: three
vears after the last shot,

The design, execution and two year post-
treatment incidence of leprosy in this field
trial of DADDS in Micronesia has been re-
ported elsewhere (' ?). Mass treatment with
DADDS was offered to about 1,500 people
in three villages with a high prevalence of
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leprosy in the Ponape District of Micronesia
during 1967 -1970. Annual reexamination of
this entire population for leprosy since 1967
has revealed the following incidence (Fig. 1).
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FiG. 1. Leprosy incidence among Pingelapese
people (1968-1973) by histological type.

Of the nine new cases appearing since the
end of mass DADDS, only one (and he with
a proven sulfone-resistant strain of M. leprae
indicated by an asterisk on the figure) is
among the 915 people who received nearly
all 15 injections of DADDS in 1967-1970.
The other eight cases (all with a history of
eight or fewer injections) were among the
approximately 630 people who received 12
or fewer injections. There is now a signifi-
cantly lower incidence (p .01) of leprosy
among those who received a full three year
course of DADDS. No cases have yet ap-
peared among those 300 or more children
born since 1968. Annual surveillance of this
population will continue.—[This work was
done under Contract NIH-NIAID-72-2075
(HEW) |
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Dhople, A. M. and Hanks, J. H. Energetics
of Mim (Mycobacterium lepraemurium)
during the transition from in vivo to extra-
cellular growth.

LSM (Memo L-531, February, 1974) re-
ported our confirmation that the Nakamura
system permits the in vitro growth of Mim.
Several Japanese colleagues already had
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reached this conclusion,

In order to facilitate such investigations
we outline three propositions. |. Metabolic |
or biochemical indicators of physiologic’
states are more significant than microscopic
or plate counts: a) because the essentials
can be learned without waiting for growth
to occur, and b) because decreases in com-
petence can be quantitated as readily as in-
creases. 2. In the absence of high plating
efficiency, growth potentials (ATP per viable
cell) cannot be determined. 3. Given sources
of both nitrogen and carbon and relatively
constant conditions, the ATP per culture,
or aliquot, measures the FBm (functional
biomass), the parameter that should corre-
late with plate and microscopic counts (see
LSM Memo L-538, February, 1974).

In earlier communications it was shown
that the FBm of Mlm in Oiwa's medium de-
teriorated in the same fashion as the respira-
tion and HTC documented by Gray and
Hanks. In the recent ATP experiments the
three-day data demonstrated that the FBm
in Nakamura's semisynthetic base (E-K) fell
to 50% of the original. The addition of the
supplements (complete NC-5) reduced the
physiologic “sag” by 50%. Within ten days
the FBm in NC-5 had returned to 100% of
the energy levels possessed by Mim during
growth in CFW mice, i.e., the cells had suc-
cessfully reconstructed the leaky “in vivo”
type membranes into those which are com-
petent for extracellular growth. Within 20
days the rate of expanding FBm had im-
proved slightly. Fetal calf serum was signifi-
cantly superior to goat serum. Thus, the
goals of such experiments had been accom-
plished in less than three weeks.

In further investigations recalculation of
correction and conversion factors demon-
strated that FBm and the microscopically
measured total biomass increase at parallel
rates. The conditions and components in
NC-5 medium are being classified into three
categories: inhibitory, beneficial and essen-
tial. The effects of CO, and temperature and
more precise quantitations of the effects of
components in the NC-5 medium will be
available at the time of the U.S.-Japan meet-
ing. A table or figure will be submitted as
an addendum at that time.—[JHU-LWM
Leprosy Research Laboratory, School of Hy-
giene and Public Health, Baltimore, Md.
21205]
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Rightsel, W. A. and Sawyers, M. F. The syn-
thetic capabilities of mouse macrophages
following in vitro infection with Mycobac-
terium leprae and Mycobacterium leprae-
murium.

The natural host for both M. leprae and
M. lepraemurium is the monocyte, and there
is little doubt that M. leprae thrives inside
human macrophages in vivo. Several reports
have demonstrated the cultivation of M.
lepraemurium in long-term tissue cultures of
mouse peritoneal macrophages; more re-
cently, we achieved a 32-fold increase with
this organism using a specialized diffusion
chamber technic in which M. lepraemurium
was inoculated into the chambers with mac-
rophages and then maintained for 50 days
in the mouse. Since M. leprae has never been
successfully cultivated in virro, the macro-
phage has been used to study the host-para-
site relationship in comparison with that of
murine leprosy.

It is our general hypothesis that cellular
growth is controlled primarily by macromo-
lecular synthesis and, hence, studies using
the macrophage may provide direct infor-
mation relative to the physiological blocks
of these in vivo-grown host-dependent mi-
crobes. Therefore, the synthetic capabilities
of mouse peritoneal macrophages inoculated
with either M. leprae or M. lepraemurium
were studied by following the incorporation
after pulse labeling of *H-leucine into pro-
tein and 3H-uridine into ribonucleic acid
(RNA).

After infection with M. leprae, the macro-
phages showed an immediate inhibition of
protein synthesis that progressively de-
creased as indicated by the uptake of labeled
leucine. On the other hand, macrophage cul-
tures inoculated with M. lepraemurium
showed an immediate uptake of the precur-
sor that continued for four days followed by
a gradual and continuous decrease on incor-
poration of the labeled compound. Hence,
these two organisms showed different ef-
fects on the protein synthetic capabilities of
infected macrophages. Neither of these re-
sults corresponded to that of macrophages
inoculated with inert latex particles or un-
inoculated controls, both of which exhibited
similar recurrent kinetic patterns. In con-
trast, no difference was observed in the
RNA synthesis of macrophages inoculated
with either M. leprae, M. lepraemurium, or
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inert latex particles as indicated by kinetic
patterns similar to uninoculated controls
during the uptake of labeled uridine over a
12-day period. These methods using radio-
active precursors have provided an in vitro
tissue culture system to study and compare
the effect on the macromolecular synthesis
of macrophages infected with these two fas-
tidious acid-fast mycobacteria.—[This inves-
tigation was supported by the U.S.-Japan
Cooperative Medical Science Program ad-
ministered by NIAID (Grant R22-A1-08051),
NIH. Department of Pathology, Baptist
Memorial Hospital and Department of Mi-
crobiology, University of Tennessee Medical
Units, Memphis, Tenn. 38146]

Skinsnes, Olaf K. and Matsuo, Eiichi. Con-
trasting morphologies of reactional states
in leprosy.

In 1964 the hypothesis, now quite general-
ly accepted, was advanced that tuberculoid
reactions are primarily expressions of de-
layed-type hypersensitivity, that erythema
nodosum leprosum is essentially the mani-
festation of antigen-antibody reactions or
immune complex disease and that reactions
in dimorphous leprosy contain elements of
both types of phenomena.

Necropsy studies of two young Chinese
men, aged 16 and 24 years, one having tu-
berculoid reaction and the other acute ery-
thema nodosum leprosum are presented to
demonstrate the contrasting morphologic
manifestations in these two conditions. Since
the two patients each committed suicide dur-
ing acute reactional episodes and were
young persons, a unique opportunity is pre-
sented to obtain some concept of the sys-
temic extent of such reactions.

The necropsy findings of the tuberculoid
cases, as related to leprosy findings, showed:
1) severe granulomatous neuritis of sciatic,
popliteal and ulnar nerves as well as of cu-
taneous nerves, 2) focal interstitial granu-
lomatous myocarditis, hepatitis, orchitis and
nephritis. All these latter lesions were min-
imal, scattered and focal.

The clinical lepromatous patient’s skin le-
sions histopathologically were BL rather
than classical LL. The reactional manifesta-
tions, however, were histopathologically
characteristic of the responses seen in imme-
diate type hypersensitivity. There was: |)
reactional inflammation, pronounced, with
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arteriolitis in sciatic and ulnar, as well as
cutaneous nerves; 2) fibrinoid arteriolitis in
pulmonary septa, heart, liver, spleen, pan-
creas and kidneys. The fibrinoid material
was PAS positive and compatible with im-
mune complex deposition.

The renal lesions in the tuberculoid case
were scattered and minimal and could be
expected to heal without scarring. The vas-
cular lesions in the BL cases were pro-
nounced and involved primarily the afferent
glomerular and interlobular arterioles. There
was slight deposition of PAS positive mate-
rial in glomerular capillaries and Bowman’s
capsule.

The findings in this single case suggest
that the major immune complex reaction in
ENL-type response occurs in preglomerular
arterioles and not in glomeruli. If this be
generally true then the general lack of ne-
cropsy findings of classical glomerulonephri-
tis morphology in lepromatous leprosy, ex-
cept occasionally, may be explained. The
vascular lesions described could well lead to
the vascular thickening and obliteration as
well as glomerular scarring that has more
generally been described in lepromatous lep-
rosy necropsy series and characteristic of
“end stage kidneys."—[ALM Leprosy Ate-
lier, Department of Pathology, University of
Hawaii School of Medicine, Honolulu,
Hawaii. NIH Grant Al-10034]

Walsh, G. P., Storrs, E. E., Burchfield, H. P.
| and Vidrine, M. F. New statistics on the
incidence of leprosy in the armadillo.

It was recently reported that 40% of a
group of 20 armadillos inoculated in 1970
and 1971 had developed leprosy over a pe-
riod of 3 to 3.5 years (Science 183 [1974]
851-852). This group was comprised of ran-
dom-bred animals that had been captured
as adults in the wild.

In a more recent study, a group of 24 ani-
mals was inoculated intradermally with M.
leprae obtained from an infected armadillo.
This group was composed of animals that
although not bred in captivity, were raised
in captivity and their selection for the study
was based on the requirement that they not
exceed 1.5 years of age. It was felt that
young animals should be used since in all
likelihood, they would be immunologically
less mature than full grown adults and per-
haps more susceptible to infection. In addi-
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tion, it was felt that the use of an armadillo-
passed strain might also reduce the time
required for the development of the disease.

Biopsy specimens taken six months after
inoculation were positive for AFB in 4 of
the 24 animals while our latest results show
that 15 of the 24 animals (629%) are positive
for AFB at 14 months post-inoculation. It
should be emphasized that this statistic is not
final and it would not be unreasonable to as-
sume that one or more of the nine animals
that are negative at this time will become
positive in future months.

It should also be mentioned here that in
a related experiment. all three animals that
were inoculated intravenously developed a
more severe and disseminated infection than
intradermally-inoculated animals. Thus the
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route of inoculation should also be consid-
ered in determining susceptibility.

These results reinforce the use of the ar-
madillo as a model for the study of leprosy.
By using younger animals that are probably
less immunologically capable than adults,
the susceptibility of this species is signifi-
cantly greater as manifested by a shorter in-
cubation time and a greater percentage of
animals developing infection.

Therefore, while successful breeding in
captivity is still very desirable and should be
vigorously pursued, the high degree of sus-
ceptibility among young random-bred ani-
mals will allow extensive use of this animal
species as an experimental model in the
study of leprosy. —[Gulf South Research In-
stitute, New lberia, La.]



