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RESULTS OF INTERMITTENT TREATMENT
WITH DAPSONE AND RIFAMPICIN
OF MICE INOCULATED WITH MYCOBACTERIUM LEPRAE

by

S.R. PATTYN and E. J. SAERENS

Summary — Dapsone administered continuously in the food at a 0.01 per cent concentration
during 6 months was bactericida!l for M. leprae in the mouse foot pad test.

When the same dose was given once a week or less frequently the effect was bac-
teriostatic.

The MID for once weekly regimens of rifampicin is situated between 0.125 mg and
0.062 mg.

In a dose of 1.5 mg once a week and once every 2 weeks this drug had a bactericidal
effect.

A dose of 0.5 mg once a week and once every two and four weeks was bactericidal. A
dose of 0.25 mg was bactericidal when given once a week and once every four weeks, bac-
teriostatic only when given once every eight weeks.

Such experiments should provide informations on the possibility to use low doses of rifam-
picin as an introductory treatment in lepromatous leprosy.
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Introduction

The activity of many drugs on Mycobacterium leprae has now been well
substantiated in the mouse foot pad model (Rees and Weddell, 1970;
Shepard, 1971).

Among these, dapsone has been used for the longest time whereas the
more recently introduced rifampicin has proved to be the most rapidly
bactericidal.

For both drugs the minimal inhibitory concentration in the mouse model
has been determined (Shepard, 1966; Ellard et al., 1971; Holmes and Hilson,
1972) for dapsone this corresponds to 0.01-0.03 mcg/mi and for rifampicin
0.3 mcg/ml.

From a practical standpoint intermittent, surveilled therapy in man can
offer many advantages (Pattyn, 1972). Therefore it is important that the
activity of intermittently administered drugs be evaluated in the laboratory
mouse model.

35



Material and methods

The experiments were conducted with two M. leprae strains n® 6382
and 17547, previously described (Pattyn et al., 1972) and fully sensitive
to dapsone.

Groups of 10-15 NMRI mice, weighting 25 g were inoculated in one
hind foot pad with 5.10% acid fast bacilli (AFB).

Dapsone was either mixed with the food administered in 5 g quantities
per mouse per day or injected intraperitoneally from a stock solution in
propyleenglycol. Except for the mice receiving rifampicin (RMP) daily
this drug was administered through an oro-gastric canula, allowing precise
dosage.

Drug administration started one week after the start of the experiment.

From the moment the plateau phase in the control animals was reached
(respectively after 6 and 7 months in the two experiments), drug treatment
was stopped and the treated animals examined at regular intervals there-
after as indicated in table 1.

This allowed to make a distinction between bactericidal and bacterio-
static activity of the regimens as we have previously done for experimental
M. ulcerans infections (Pattyn and Rooyackers, 1965 a).

Positivity was evaluated through countings of harvests (Shepard, 1960;
Pattyn and Rooyackers, 1965 b) or histological examination of foot pads.

Results

A. Dapsone

Table 1 shows the overall results. The 4° column indicates the cor-
responding muitiples of the MIC the drugs should attain in the serum of
the test animals receiving the doses indicated in the 2° or 3° columns,
as is known from other publications (Shepard, 1966; Ellard et al., 1971;
Holmes and Hilson, 1972). Results of continuous dapsone treatment at
0.001 and 0.0001 per cent concentrations are taken from a previous DDS
sensitivity determination (Pattyn ef al., 1972).

Dapsone administered continuously in the food at 0.01 per cent con-
centration served as a reference treatment known to inhibit completely
the multiplication of M. leprae in the mouse foot pad.

This treatment proved also to be bactericidal : none of 3 mice observed
for a further 4 to 56 months in the absence of treatment, showed any AFB.

The same dose of dapsone administered intermittently once a week and
once every two and once every three weeks also inhibited the growth of
M. leprae but in these groups some mice became positive during the
follow-up after treatment was stopped.

These regimens must thus be considered to have only a bacteriostatic
activity. The next lower dose of dapsone : 0.001 per cent (0.05 mg/animal
or 2 mg/kg body weight), resulting in a serum concentration at least
10 times the MIC if given continuously, still has an inhibitory activity but
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TABLE 1

Intermittent treatment dapsone exp. leprosy

Follow up
at months
Drug Frequency Conc. in food c>c<>n{\./“t(l31. Eeril:)l:lsthasl 4 5
Controls — _ _ 13/14
DDS p. o. 7w 0.01 % 100 X 0/4 0/1 0/2
DDS p. o. 1w 0.01 % 100 X 0/4 0/1 1/3
DDS 1/2w 0.01 % 100 X 0/4 0/1 2/3
DDS 1/3w 0.01 % 100 X 0/4 4/5
DDS 7w 0.001 %o 10 X 0
DDS 1/w 0.001 %% 10 X 1/8
DDS 1/2w 0.001 %o 10 X 8/8
DDS 7/w 0.0001 % 1 X 0
DDS 1/w 0.0001 % 1 X 4/4
DDS 1/2w 0.0001 %o 1 X 4/4
DDS I. p. 1/w 0.40 mg 0/4 0/3 1/5
DDS i. p. 1/w 0.06 mg 0/2 0/2
DDS i. p. 1/2w 0.06 mg 0/3 0/1 2/2

7/w : 7 days per week.

w @ week; 1/w : once a week; 1/2w : once every 2 weeks etc.

X MIC : multiples of MIC the corresponding drugs should attain in the serum of the animals
receiving the doses indicated in the 2nd and 3th columns as is known from the publications of
Shepard (1966) Ellard et a/. (1971) and Holmes and Hilson (1972).

proves insufficient when administered intermittently once a week or once
every two weeks.

When the dose is lowered to 0.0001 per cent (0.2 mg/kg body weight)
intermittent schedules failed to provide any inhibition.

Levy and coworkers (1972) showed that one of the differences of meta-
bolism of dapsone between mouse and man is that the halflife of the drug
is much shorter in mice (2.1-3 hours as compared to 14-53 hours). Drug
plasmalevels of mice given drug containing food are rather constant because
the animals tend to eat during the whole day. An effort was made to admin-
ister a comparable dose of drug by I. P. injection as was taken in by the
animais through the food during a 24 hour period.

Because dapsone 0.5 mg |. P. was toxic, the dose was reduced to
0.40 mg I. P. once a week. The results were comparable with the oral admin-
istration of 0.5 mg for 24 hours a week.

The results with a dose 6.6 times lower show- an irregularity : 0.06 mg
once a week would be more effective than 0,40 mg once every week.

This must be the result of an insufficient number of mice examined
indeed only 2 mice were left 5 months after arrest of treatment.
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TABLE 2

Intermittent RMP treatment exp. leprosy

X MIC Results Follow up

Drug Frequency Food mg/kg cont. th. 6M 1M 4 M 5 M 6 M
DDS p. o. 7/wW 0.01 % 20 100 X 0/3 0/2  0/3 0/1
RMP 7/w 0.01 % 20 10 X 0/4 0/2 0/1
RMP 1/w can. 0.5 mg 20 10 X 0/7 0/2 0/4 0/4
RMP 1/2w can. 0.5 mg 20 10 X 0/5 0/1 0/2 0/3 0/2
RMP 1/4w can. 0.5 mg 20 30 X 0/2 0/1 0/4
RMP 1/8w can. 0.5 mg 20 30 X 0/2 0/1 2/3
RMP 1/w can. 1.5 mg 80 30 X 0/6 0/2 074 0/2
RMP 1/2w can. 1.5 mg 60 30 X 0/5 0/2 0/4 0/2
RMP 1/w can. 0.25 mg 10 5 X% 0/2  0/1 0/2
RMP 174w can. 0.256 mg 10 5 X 0/3 0/1 0/3
RMP 1/8w can. 0.25 mg 10 5 X 2/4 2/3
RMP T/w can. 0.125 mg 5 2.5 X 0/5 0/1 0/2
RMP 1/w can. 0.002 mg 2.5 1.25 X 2/8  1/4

7/w : 7 days per week.

w : week; 1/w : once a week; 1/2w : once every 2 weeks etc.

X MIC : multiples of MIC the corresponding drugs should attain in the serum of the animals
receiving the doses indicated in the third and fourth columns as is known from the publications of
Shepard (1966) Ellard et a/. (1971) and Holmes and Hilson (1972).

TABLE 3

Results of experimental intermittent therapy extrapolated to human treatment

Corresponding Result during Long term
Drug human dosage Schedules treatment result
Dapsone 100 mg Daily A A
100 mg 1/w 1/2w 1/3w A |
10 mg Daily A A
10 mg 1/w | |
1mg Daily A
1 mg 1/w 1/2w |
Rifampicin 3,600 mg Daily A A
3,600 mg 1/w 1/2w A A
1,200 mg 1/w 1/2w 1/4w A A
1,200 mg 1/8w A |
600 mg 1/w 1/4w A A
600 mg 1/8w |
300 mg 1/w A A
150 mg 1w |
A = active
| = inactive
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B. Rifampicin

Dapsone and RMP administered continuously in the food at a 0.01 per
cent concentration served as a reference treatment producing complete
inhibition as shown by previous work (Shepard, 1966; Pattyn and Rooy-
ackers, 1965 b; Rees and Weddell, 1970; Holmes and Hilson, 1972).

Rifampicin 60 mg/kg given to mice intermittently once every week, and
once every 2 weeks was entirely bactericidal. Rifampicin 0.5 mg given once
a week, once every two weeks and once every 4 weeks was also com-
pletely inhibitory.

The same dosage administered once every 8 weeks was insufficient.

This compares with the results published by Shepard et al., (1972) who
found that 25 mg/kg body weight of rifampicin (corresponding to 0.62 mg
per animal) given twice on the 70th and 140th day of the experiment,
completely inhibited the muitiplication of M. leprae.

The still lower dose of 0.25 mg corresponding to 10 mg/kg body weight
was bactericidal when administered once a week and even when adminis-
tered once every 4 weeks. The same dose administered once every 8 weeks
inhibited only partially the growth of M. leprae.

In terms of intermittent once weekly administration, the MID (minimal
inhibitory dose) does appear to be situated between 0.125 mg and 0.062 mg
corresponding respectively to 5 and 2.5 mg/kg body weight.

In continuous treatment Holmes and Hilson (1972) found 2 mg/kg body
weight as the M. 1. D.

The regimen 0.5 mg once a week and once every 2 weeks appears as
efficient as the same dose given 7 days a week. 0.5 mg given once every
2 weeks gives identical results as 0.25 mg once a week. 0.25 mg can be
given once every 4 weeks but a fourth of the same dose given weekly
is inactive. This illustrates the importance of the higher, albeit less frequent,
blood peaks realized by rifampicin. On the other hand a time interval
of 8 weeks with a dosage of 0.5 mg or 20 mg/kg body weight appears to be
insufficient.

Discussion

Table 3 gives a summary of the results and their extrapolation to
human treatment scheduies.

For dapsone it has been shown that administration of the drug in the
food at a 0.01 per cent concentration produces drugplasmalevels in mice
comparable to those obtained in man after administration of 100 mg per
day (Shepard, 1966; Ellard et al., 1971). The dosages of rifampicin for man
have been calculated in mg per kg body weight as for the mouse.

The results show that the daily administration of 100 mg (1.5 mg/kg)
dapsone in man is fully active, at least in terms of the number of bacilli
that can be followed in this experimental model and which is admittedly
low.

They also show that this high dosage — as was expected previously
(Pattyn, 1972) — even when taken very infrequently — in this model down
to once every 3 weeks — is still bacteriostatic.
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Reduction of this dosage to the equivalent of 10 mg (0.15 mg/kg) per
day for man is still effective. Shepard (1966) showed this in mice, Waters
and Rees (1971) confirmed this in man — but if this dosage is taken infre-
quently for one reason or another — be it irregular drug supply or insuffi-
cient motivation of the patient — it becomes rapidly insufficient. Further-
more the possibility of the selection of drug resistant mutants, by such a
treatment is not taken into consideration, because this problem cannot be
studied in the conventional mouse model.

Rifampicin lends itself much better to intermittent therapy. This probably
results from the very rapid killing effect of this drug on M. leprae (Rees
et al., 1970; Shepard et al., 1972; Pattyn et al., 1972).

The very high dosage of 60 mg/kg could be safely administered in mice
once every 8 weeks with a definite bactericidal activity. There are no data
in man available at this dose level, that may however not be necessary.

On the basis of the present data it would appear interesting to explore
the efficiency of treatment schedules in man with doses of 10 to 15 mg/kg
once a week to once every 4 weeks. Even the dose of 5 mg/kg once a week
might be sufficient, although this would be close to the MID and thus could
favour the selection of drug resistant mutants (uniess combined therapy
were considered).

A controlled clinical trial comparing daily DDS therapy (1.5 mg/kg) as
a control group with rifampicin 10 mg/kg daily, rifampicin 15 mg/kg once
weekly and clofazimine 5 mg/kg once weekly is now in progress and pre-
liminary data will be reported in the near future.

On the basis of the present laboratory data further studies with even
further reduction of total RMP dosage and taking into consideration both
changes in dose and in interval could be considered such as :

— 600 mg once a week for 6 months (total dose administered 15.6 g)

— 600 mg once every 4 weeks for 6 months (total dose 3.6 g)
provided that safety of intermittent RMP administration can be ascertained
in man.

We want to stress once more that all these RMP schedules are thought
of as introductory treatments in lepromatous leprosy (Pattyn, 1972) and
should be followed by the entirely supervisable intermittent administration
of acedapsone (Shepard et al., 1968).

Samenvatting — Resultaten van intermitterende behandeling met dapsone en rifampicine
van muizen geént met Mycobacterium leprae.

In de muisvoetzooltest werkt dapsone bactericied wanneer continu toegediend aan een
concentratie van 0,01 ten honderd in het voedsel.

Wordt dezelfde dosis éénmaal per week toegediend dan is de uitwerking slechts bacterio-
statisch.

De minimale inhibitoire dosis (MID) voor rifampicine, éénmaal per week toegediend ligt
tussen 0,125 mg en 0,062 mg.

Een dosis van 1,5 mg toegediend eens per week, en eens per 2 weken werkt bactericied.

Een dosis van 0,5 mg eens per week, eens per 2 en 4 weken is bactericied. 0,25 mg werkt
bactericied wanneer toegediend eens per week en eens per 4 weken; eens per 8 weken is
deze dosis slechts bacteriostatisch.

Dergelijk onderzoek moet aanwijzingen geven over de mogelijkheid lage doses rifampi-
cine als inleidingstherapie bij iepra toe te dienen.
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Résumé — Reésultats du traitement intermittent 4 la dapsone et la rifampicine chez la
souris inoculée avec Mycobacterium leprae.

Dans le modeéle du coussinet plantaire de la souris, I'administration continue de dapsone
dans la nourriture a la concentration de 0,01 p. cent est effective.

L’administration de la méme dose une fois par semaine a seulement un effet bacté-
riostatique.

La dose minimale inhibitrice de la rifampicine administrée hebdomadairement se situe
entre 0,125 et 0,062 mg.

Une dose de 1,5 mg administrée une fois par semaine et une fois toutes les 2 semaines
a un effet bactéricide.

La dose de 0,5 mg administrée une fois par semaine et une fois toutes les 2 et 4 semai-
nes a un effet bactéricide.

La dose de 0,25 mg est bactéricide lorsque administrée une fois par semaine, et une
fois toutes les 4 semaines, a la fréquence de une fois par 8 semaines la dose est bactériosta-
tique seulement.

De telles recherches doivent fournir des données intéressantes concernant la possibilité
d'administrer de faibles quantités de rifampicine dans le traitement introductoire de la lépre.
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