Influence of DDT Exposure on Susceptibility to Human
Leprosy Bacilli in Mice

To THE EDITOR:

The widespread use of 1,1,1-trichloro-
2,2-bis (p-chlorophenyl) ethane (DDT)
over a number of years, coupled with its ex-
treme stability and slow metabolism, has
led to environmental contamination and the
ultimate carryover from the food into hu-
mans (**). Subchronic exposure to DDT

perturbs immune responsiveness and,
hence, may alter susceptibility of the host to
pathogens. The increase in susceptibility to
infection with Histomonas meleagridis and
the hepatitis virus in birds exposed to
chronic doses of DDT has been reported.
All of the above findings have been re-
viewed by us recently ('). Since leprosy is a
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priority socioeconomic and public health
problem in many of the developing coun-
tries, it is appropriate to study the influence
of DDT on the susceptibility of the host to
experimental infection of Mycobacterium
leprae. With this in mind, the present study
was designed to evaluate the subchronic ef-
fect of DDT on the growth of M. leprae in
the mouse foot pad.

Pure p,p-DDT was obtained by repeated
crystalization of the technical grade mater-
ial (Hindustan Insecticide Ltd., India) from
95% ethanol until it showed a single peak
by gas chromatography. Albino male mice
(Rockfeller strain) weighing 18-20 g were
maintained under standard laboratory con-
ditions and provided with a diet containing
0 (control), 20, 50 or 100 ppm of p,p-DDT
and water ad libitum throughout the experi-
ment. Each treatment group consisted of
18-22 mice.

Mice (8—12 group) were inoculated in the
right hind foot pad with 7.5 x 10* bacilli in
0.03 ml Hanks® balanced salt solution
(HBSS) containing 0.1% bovine serum al-
bumin (BSA) obtained from human biopsy
samples. Ten mice from each treatment
group were inoculated with 0.03 ml of
medium. The exposure to DDT was com-
menced from the day of inoculation. The
mice were killed and the bacilli were har-
vested from the foot pads after 24 weeks of
DDT exposure.

Harvesting was done according to the
method of Desikan and Venkataramanaiah
() with suitable modifications. The foot
was cut off above the ankle joint, washed
thoroughly with soapy water, and rinsed.
The foot pads were separated and homoge-
nized individually in chloroform. The su-
pernatant was collected and the chloroform
was removed by evaporation at 37°C. The
residue was suspended in 1 ml HBSS with
0.1% BSA. The smears were prepared in
triplicate from a fixed volume of suspension
and were stained by the Ziehl-Neelsen
method for acid-fast bacilli (AFB). The to-
tal number of bacilli per foot pad was cal-
culated. The data were analyzed using the
Mann-Whitney U test (two-tailed). A p
value of at least 0.05 was considered to be
the level of significance in all statistical
tests.

The growth of M. leprae as assessed
from the AFB count in the mouse foot pad

1997

THE TABLE.  Effect of DDT exposure on
growth of M. leprae in mouse foot pad.

Level of
exposure (ppm)

Average no. AFB*
per foot pad £ S.D.

0 6.89 x 100 £3.87 x 10*
20 746 x 100 £5.10 % 10°
50 379 % 10°£6.73 x 10"

100 1.06 x 107 £0.90 x 107

* No. = 8-12 foot pads per group.

" p <0.02 compared to control, Mann-Whitney U test,
two-tailed.

¢ p < (1002 compared to control, Mann-Whitney U
test, two-tailed.

after 24 weeks of inoculation is shown in
The Table. The data reveal that the growth
of M. leprae is significantly (p < 0.02) en-
hanced in mice exposed to 50 or 100 ppm
DDT in a dose-dependent manner in com-
parison to growth in the controls. DDT ex-
posure at the 20-ppm level did not signifi-
cantly alter the growth rate of leprosy
bacilli in the mouse foot pad. No bacilli
were observed in mice inoculated with 0.03
ml of medium.

There is no information available on the
possibility of growth of leprosy bacilli in
DDT-exposed subjects. Admittedly, high
levels of DDT and its metabolites have
been reported in the body fat (0.32 to 380
ppm) and blood (0.02 to 4.61 ppm) of hu-
mans (). DDT administration in experi-
mental animals through food accumulates
in the body fat and blood, and the body load
can be compared with human concentra-
tions which could result from environmen-
tal contaminations (*). Hence, it has been
considered desirable to investigate the sus-
ceptibility to M. leprae infection in DDT-
exposed mice.

Enhanced bacillary growth in DDT-ex-
posed mice demonstrates that DDT in-
creased the susceptibility to leprosy infec-
tion in a dose-dependent manner. It is well
established that resistance to infection by
M. leprae is conferred by cell-mediated im-
munity, and in the immunocompromised
(thymectomized and gamma-irradiated) an-
imal model, an enhanced growth of M. lep-
rae has been reported (°). Our previous
studies have shown that the subchronic ad-
ministration of DDT produces marked sup-
pression of cell-mediated and humoral im-
mune responses in experimental animals in
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a dose-dependent pattern ('). Hence, altered
susceptibility of DDT-exposed mice to M.
leprae infection might be attributed to
DDT-induced immune dysfunction. Al-
though it appears that the immunosuppres-
sive effects of DDT could be one of the fac-
tors for increased growth of M. leprae in
normal mice, it is not known whether the
pesticide itself could also enhance the mul-
tiplication of the bacilli. More light can be
thrown in this direction by in vitro studies
of the effect of DDT on the growth of M.
leprae-related mycobacteria, peritoneal
macrophage activity, and the release of in-
terleukin-2 by T cells.

Testing of the effects of DDT on host re-
sistance is important in relation to the
health aspects of pesticides, particularly due
to the widespread use of DDT and its per-
sistence in the environment. It is apparent
that a more complete understanding of the
toxicity of DDT is necessary in order to de-
termine the human health hazards and to es-
tablish guidelines for acceptable DDT resi-
dues in the environment. Adverse effects of
DDT on immune function could place the
host in a more vulnerable position regard-
ing various pathogens. There is a need for
further detailed studies on the dose-time re-
lationship of DDT exposure and the growth
of M. leprae in mice since repeated exposure
and contamination are possible in nature.
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