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,F rther Experience with the Kinetic Method for the Study 
J ; of Drugs Against Mycobacteriunl leprae in Mice. 

Activities of DDS, DFD, Ethionamide, Capreomycin 
and PAM 13921,2 

Charles C. Shepard:! 

The fir st results with the kinetic method 
were recently described (0). In the present 
work the method has been used to study 
more drugs and to investigate the activity 
of DDS as it is affected by dosage and 
duration of administration. 

MA TERIALS AND METHODS 

The general procedure was to follow the 
growth CUlTes of M. Zepl'ae in control mi ee 
and in mice trea ted for limited periods. 
Harvests of the inoculated foot pads (and 
coun ts of bacilli ) were begun in control 
groups at about 90 days after infec tion and 
in treated groups on the day the drug was 
stopped. Harvests were then continued at 
about 45-day intervals until the growth 
curve was cl early in the plateau phase 
(near or above 106 bacilli per mouse ), or 
until no more mice remained. Detail s of the 
technics have been described (7 , 8, 0, 14). 

Capreomycin was kindly supplied 
through th e courtesy of Drs. J. M. McGuire 
and H. R. Black, Eli Lilly and Company; 
DFD by Dr. David P. Jacobus, W alter 
Reed Army Institute fo r Research, and 
PAM 1392 by Dr. Paul E. Thompson , Parke 
Davis and Company. DDS was purchased 
from K and K Laboratories. 

RESULTS 

In the first experiment to be described 
( Fig. 1 ) the drugs were given for a period 
of 91 days beginning 73 days after infec-

1 R ece i\'ed for publ ica ti on 14 Ap ri l 1969. 
:! T he foll owing abbrevia tions are used thw ugh

Ollt: AFB = acid-fast bacteria ; DDS = 4,4-d iamino
diphen yl su lfone (da psone); DFD = 4,4'-diformyl
d ia min odiphenyl sulfone; PAM = 2.4-di amino-6-
(3,4 -d ich lo robcnzylamin o) .q II ill <1701 inc. 

R C. C. Shepard . M.D. , Ch ief , Leprosy a nd Ric
kettsia l Di seases U nit, Viro logy Sect ion , Microbiol
ogy Branch . L aboratory Di vision , :-Ja liona l Com 
munica h le Di sease Cenl e r, At lanta , Georg ia 30333. 

tion . Caprcomycin ( 10 mgm./day) , eth
ionamide (0.2% in the diet ) and DFD 
(0.1%), were compared to DDS (0.1%). 
Capreomycin only partially suppressed 
bacterial multiplication , and only while it 
was being given; as soon as the drug was 
stopped, multiplication went on at the nor
mal rate. In contrast, ethionamide and 
DFD delayed the growth more than 300 
days, or more than DDS did; whether the 
difference from DDS is significant is ques
tionable, however, because of the irregular
ity in appearance of growth when it is 
delayed that much, as is seen below. 

In the experiment depicted in Figures 2 
and 3, DDS was studied in several periods 
of administration and in several dosages. 
The period "vas varied (Fig. 2) from 29 
days to 119 days with the dosage held 
constan t at 0.01 per cent in the diet ( the 
intake that produces blood and tissue con
centrations equivalent to those produced in 
man by standard dosages of DDS [10, 11 ] ). 
In general, the longer DDS was given, 
the lon ger bacterial growth was delayed. 
There was some irregularity of the late 
results, growth seemingly appearin g in the 
mice trea ted 119 days before it did in those 
treated 89 days. However, not many bac
terial counts could be carried out then, 
because not many mice had survived that 
long. 

In the same experiment the period of 
administration was held constant and the 
dosage va ri ed (Fig. 3 ) from 0.01 per cent 
to 0.00001 per cent in the diet (0.0001% is 
the usual minimal effective dosage in mice 
with strains from untrea ted patients [10,_ 
16.17 ] ). Also one group was given 0.0001 
per cent DDS continuously from the day of 
inoculation for 253 days; the results in this 
group show that the strain of M. leprae was 
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full y sensitive to 0.0001 per cent DDS in 
the die t by the con tinuous method. 

In the mice treated from 104 to 193 days, 
. 0.00001 per cent DDS was without effect 

on the growth of M. Zeprae. Dosages of 
0.0001, 0.001, and 0.01 per cent DDS did, 
howevcr, stop the growth, at leas t temporar
ily, as shown by the harves ts between 193 
and 300 days. The bacterial population at 
which they stopped the growth vari ed with 
the dosage; apparently the lower dosages 
took longer to bring growth to a halt. To 
estimate th e bacterial populations at whi ch 
multiplication had halted, the harvests be
tween 193 and 300 days were averaged 
arithmetical ly for each dosage (at low bac
terial population the sampling error in indi
vidual harvests is large). The logarithms of 
these averages are 5.02 for 0.0001 per cent, 
4.85 for 0.001 per cent, and 4.38 for 0.01 per 
cent DDS. These bacterial populations 
amount to 35, 24, and 8 days of growth 
along the control curve after start of drug 
in the three respecti"e dosages; these times 
are used b elow in the consideration of the 
amount of growth delay. 

After 300 days, bacterial growth first ap
peared .in the miee treated with 0.0001 per 
cent DDS, and then in the mice trea ted 
with 0.01 per cent DDS. ( In the mice 
given 0.001% DDS the last harvests were 
from single mice on day 473 and 474; the 
harvests were in the intermediate range so 
it was not clear whether la te bacterial 
growth had occurred. ) 

In another experiment ( not illustrated ) 
PAM 1392 was fed at a dosage of 0.1 per 
cent in the diet for a period of 90 days 
starting 75 days after infection. The har
vests in the untreated mice had passed lOG 
by 120 days. The harvests in the mice 
treated with PAM 1392 were 105 D at 166 
days ( the day after drug was stopped ) and 
lOG. 1 at 209 days . Thus the drug had no 
detectable activity against M. leprae . 

Method of interpretation. The length of 
the delay in appearance of bacterial growth 
in a treated group was measured graphical
ly by comparison with the untreated con
trol group ( or the average of th e control 
groups) at a position late in the logarithmic 
phase (Table 1 ) . Earlier in the logarithmic 
phase the bacterial counts are subject to 

more sampling variation. For this eS(JI11<lre 
to be valid the logarithmic portions of thc 
growth curves need to be parallel, and the 
results in Figures 1-3 show they were with
in limitations of the accuracy of the bacteri 
al counts. In the earlier work (n) th e 
counts had been performed too infrequent
ly to be sure of this point. Examples of 
slower than normal growth after short ex
posure to drug have becn observed "vith 
tubercle b acilli in bac teriologic medium 
( 1 ). 

If a treatment is only bacteriostatic whil e 
the drug is present, and no bacteria are 
killed, bacterial grow th would take p lace at 
a normal rate as soon as the drug disap
peared from the ti ssues, and the length of 
growth delay would be no greater than the 
period of drug administration, plus the 
time required for climina tion of drug. If a 
treatment produces more permanent anti 
bacterial effects, either by ki11ing bacteria 
or by rendering them temporaril y incapa
ble of multiplication, the length of growth 
delay would be greater. 

In making a differentiation between a 
trea tment that is only bacteriostatic while 
drug is present, and one that produces 
res idual antibacterial effects, an accurate 
estimate may be needed of the time re
quired for elimination of the drug (more 
precisely, th e time required for the drug 
concentration in the vicinity of the bacilli 
to fa ll below the minimal inhibitory con
centration ). "Vith rapidly eliminated dru gs 
such as capreomycin or ethionamide, even 
several-fold errors in the es timation of elmi
nation time are not important. Errors of this 
magnitude are important with slowl y ex
creted drugs, however, especially when 
they are administered at intakes many 
times the minimal effective dosage, as they 
were in some groups treated with DDS. 
Direct measurements of DDS in the per
tinent concentrations were not available, so 
the elimination time was es timated from a 
previous experiment in which the growth 
of M. leprae was observed durin g discon
tinuous administration of DDS. In that ex
periment where 200 mgm./kgm. was inject
ed every )~ , 1 or 2 months, the results 
suggested that the drug persisted three 
weeks after injection (10). In Table 1 the 



TABLE 1. Drugs testl'd by the kinetiC' mrthod. 

I. 5 10. 7 I H. I 9. 11 

d I E~till1 att'J t ime Bacterial Dcla\' du e 
of efrect i\'c I gro\\·th i ' to b~ctcri - F rac lion 

expo~ure to drugi delayC I l3acterio::;tati c I cidal efrectd 1 ~urv i \' in~ 
(day~) (day~) effect (days) I (%) 

-1-------- -------I--------!----- -I-------

I III 283 1 - , 172 I 0.0076 
·-1------.------------1------------

III I > 31 oe I - 1 > 199 1 < 0 .00 I 6 
-.- ----- ------------1-----1------

92 I > 29ge I - I >207 < 0.0010 
.-1------- -

2. ~. .,j. 

Timc E stim:.tte 
Ex- adm in - time fOi 
peri- istered excretio .1 
ment Drug D03age (day::;) I (days) 

- - --------------- ,---------
A. DDS 0.1 % 9l 20 

-------- -- ---
DFD 0 .1% 91 20 

-------
Ethionamide 0 .2% 91 I 

--.--- ---------

G. 

------ - ------
Capreomycin 10 mgm. 9l 1 92 67 Pa rt ia l ~one 100. 

--- - - ----------- --- - - _. - - ----------- - -------
B. DDS 0 .01 % 29 15 44 42 

I 
Complete NOli e lOa. 

- ----- - - ----1------- ------ - --- ---
59 15 74 134 

I 
60 3.58 

----------------- -------
89 15 104 228 124 0 . 10 

-1------------------------- - --- --
119 l5 134 184 . 50 6.75 

-----1-- -----
1 I 

o .0000l % 1 89 __ 0 
----- - --- ---------------

___ 0 I :'\ one ~one 100 . 
------ - - ---

·-1-----
o 

1---

0 .0001 % 89 r ! 5 59 120 61 3 .-10 
1--- - - - ---

0.001 % 89g 10 75 243e 168 0.0090 
-----------1---- ·----- - ------- ---- -- -------------------

C. PAM 1392 O.l % 90 - o a ~one ~one 100 . 
1 

• Percentage in diet, eXl'ept in case of capreomycin where it is da il y subcllt aneolls dose. 
b See text. 
c E stimate for Experiment A is based on the time that grow th ctlrves pa~se:l 105.6 (Fig. I). That for l<; xp erim ~ llt B is baseJ on Lhe ti me curves passcd LOG. (Figs 

2 and 3). 
d Column 7- Column 6: 
e On the basis of normal logari thmic multipli cation after thc last harvest. 
f Only 54 days after growth had come to a stop. 
• Only 6.5 days after growth bad come to a stop. 
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FIG. 1. Comparison of anti-M. leprae activity of capreomycin, ethionamide, 4,4'
diaminodiphenyl sulfone (DDS ), and 4,4' -diformyldiaminodiphenyl sulfone (DFD ). 
The drugs were given on ly for a 91-day period beginning 73 days after infection . 
Capreomycin was injected subcutaneously in a dose of 10 mgm. five days a week; the 
other drugs were mixed in the unpelleted diet in the amounts shown. The controls and 
capreomycin mice received unpelleted die t. There were four mice per pool until 226 
days, and two mice per pool thereafter. In this and succeeding fi gures the arrows indi
cate the maximal estimate of AFB (no AFB were seen during the counting procedure, 
and the estimate corresponds to the value calculated for one AFB ). 

elimination time following 0.1 per cent 
DDS is taken as 20 days, and the times for 
lower dosages are assumed to b e propor
tional to the logarithms of the dosage and 
blood level. The estimated elimination time 
was confirmed in the present study with 
the results following 0.01 per cent DDS for 
29 days, where the assumed time of 15 days 
fit the data well. The elimination time of 
DFD, or its active metabolites, is not 
known and may be longer than the 20 days 
entered in Table 1. 

With 0.001 per cent and 0.0001 per cent 
DDS ( Fig.3 ) the method of estimating 
bacterial growth delay due to drug had to 
be modified, because of the delayed onset 
of bacteriostasis when the drug was start-

ed. 'In these instances, if th e treatment had 
been merely bacteriostatic in the presence 
of drug, the growth curve delay would 
have been shortened by the number of 
days of trea tment required to bring growth 
to a halt. This adjustment is accomplished 
in Table 1 by adding this number of days 
to the direct graphical estimate of growth 
delay. 

Interpretation according to drug. (Table 
1 ) DDS when administered for one month 
in a dosage of 0.01 per cent was only 
bacteriostatic while drug was present. This 
treatment exposed th e bacilli to drug fo r a 
period es timated to be 44 days, and the 
growth delay was measured as only 42 
days. When 0.01 per cent DDS was admin-
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FIG. 2. Anti-M. /eprae effect of different periods of administration of DDS (0.01% in 
the diet) . DDS was started 104 days after inoculation and continued for the period 
shown. There were four mice per pool until 342 days, and two to three per pool there
after. 

istered for longer periods , the growth delay 
was much greater than the period the 
bacill i were exposed to drug, and the resid
ual effects indicated in column 9 were 
produced. 

The dosage of DDS did not seem to 
change the effect when allowance was 
made for the longer time required for lower 
dosages of drug to bring growth to a halt. 

The results with DFD are difficult to 
interpret with present knowledge. It is eon
veIted to DDS in v itro by liver homo
genates (3), but its rate of conversion in 
the intact mouse is not kn own. 

Ethionamide treatment \-vas as effective 
as DFD treatment, both preventing growth 
of M. Zeprae completely within the period 
of observation. Ethionamide is a rapidly 
eliminated drug, however, so its prolonged 
effect would not be attr ibutable to persist
ence of dru g in the ti ssues. 

Capreomyein treatment did not produce 
complete bacteriostasis while the drug was 

present and as soon as trea tment was 
stopped the bacteria began to grow at 
normal logarithmic rates. 

DISCUSSION 

The continuous method of drug tes ting 
cannot discriminate varying degrees of an
tibacterial activity, whereas the kinetic 
method reveals that the active drugs fall 
into two categories: (a) those merely bac
teriostati c in the presence of drug and (b ) 
those capable of producing more severe 
damage to the bac teria so that after the 
drug has disappeared from the environ
ment the bacteria remain incapable of mul
tiplication , either temporarily or perma
nently. Clinical therapeutic activity would 
secm much more likely in the latter catego
ry. In the form er catcgory of drugs fall 
streptomycin (0) and capreomycin ; the 
latter category DDS, ethionamide, and 
probably DFD. Thiambutosine, having 
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F IG. 3. Anti-M. leprae effect of di fferent concentra tions of DDS started 104 days 
after inocula tion and continued fo r 89 days. In addition, one group was given 0.0001% 
DDS starting on the day of inoculati on. The number of mice per pool was usually four 
until .342 days, and one to three thereafter. 

only a short residual effect (9), probably 
should be consigned to the former group. 
Inactive drugs by the kinetic method were 
aminosalicylic acid (PAS ), (9), isoniazid 
( INH ) ( 9 ), and the quinazoline PAM 
1392. 

In the preliminary publica tion (!)) the 
temporary suppression of growth while 
drug was present was termed bacteri
os tasis, and the suppression of growth that 
persisted after th e drug had disappeared 
was termed bactericidal effect. The technic 
did not, of course, differentiate bactericidal 
effect from a bacteriostasis that persisted 
after the drug has disappeared. In the case 
of bactericidal effect, the amount of growth 
delay persisting after the disappearance of 
drug would be the time required for the 
surviving bac teria to multiply back to the 
Ol-jginal population. In the absence of bac
tericidal effect, the growth delay persisting 
after disappearance of drug would be the 

time required for the individual bacilli to 
lose the drug and to recover from the dam
ages caused by the drug. 

These different types of residual antibac
terial effects have been described for culti
vable bacteria in experiments in which 
survivors were measured by plating them 
out. Usually there was a mixture of bacteri 
cidal activity and residual bacteriostatic 
effect, that is, both temporary and perma
nent suppression of colony forming ability 
was observed. With non acid-fast bacteria 
Eagle and Musselman (2) found that resid
ual bacterios tatic effects persisted up to 
eight hours after removal of penicillin (by 
penicillinase). With M. f01tuitum Hurwitz 
et a l . (4) described delays up to four days 
in the appearance of colonies after the 
bacteria had been exposed to streptomycin. 
Perhaps more pertinent to work with M. 
leprae is the work of Dickinson and 
Mitchison (1) with M. tuberculosis. They 
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exposed h acilliin growth medium to drug 
for short periods, repl aced the medium 
with drug- free medium and followed the 
numbcr of surviving bacterial units by colo
ny counts. vVith the more active drugs 
( isoniazid, streptomycin, cycloserine, and 
ethionamide) they found growth delays of 
8-19 days. The delays in the cited studies 
( I,!!. '1) amount rou ghl y to 15 to 30 gener
ation times, a pcriod that would correspond 
to 6 to 12 months for M. leprae. 

vVith M. leprae, experiments of this type 
would have to h e carried out by inocula ting 
mi ce with sc rial dilutions of the infec ted 
tiss ues of mice tha t had been trea ted for 
various intervals, an approach requiring an 
imprac tical amount of effort. 

A more feasible method has been the 
inoculati on of single dilutions of tissues in 
order to learn the length of treatment re
quired to lower bacteria l infec tivity below 
detectable limits. One such study was car
ried out in mice trea ted continuously with 

. 0.1 per cent DDS (12). The infections in 
the subinocula ted mice were not delayed 
convincingly, as compared to controls, until 
88 days of treatment. After this time infec
tivity was only barely detectable in one 
speci men. Similar work has been carried 
out in humans; mi ce were inoculated with 
bacilli from skin biopsy specimens taken at 
intervals from patients entering trea tment 
with DDS (15). The infectivity for mice 
was los t a fter 90 days of trea tment; it was 
es timated that this corresponded to a loss 
down to less than 1 per cent of original 
infectivity. In th ese studies the stained 
morphology of bacilli converted from solid 
to nonsolid, thus affording additional evi
dence tha t the drug-induced damage was 
severe and irreparable (G. 13). 

In studies in vitro, such as those just 
reviewed, the medium in whi ch the b acilli 
are suspended affects th e results; the medi
um has to be changed when the drug 
trea tment is stopped, and in most studies 
also when the bacilli are pla ted out. That 
such changes affect the results is shown by 
observa ti ons of "bactericidal" effects that 
con tinuc after drug is removed (1, 5); such 
observations demonstrate changes in viabil
ity that occur in the suspending medium 
but not in the plating-out medium. With 

.H. le prae we arc forced to work in vivo; 
the drug is removed by the animal, and in 
the kinetic method the b acilli are not even 
disturbed from their intracellular environ
ment. The same is, of course, h'ue of the 
bacilli in the trea ted patient. 

In column 10 of Table 1 an es timate of 
the. maximum possible bactericidal effect is 
made by assuming that all of the growth 
delay persisting afte r elimination of active 
drug is caused by death of M. leprae, and 
that none of it is caused by temporary 
bacterios tasis; in th is es timate all of the 
subsequent appearance of bacteria is as
sumed to come from multiplication of sur
viving bacteria at usual logarithmic rates. 
Our bes t previous es tima te of the logarith
mic rate was 12.5 days / generati on (13), 
and subsequent experience has been 
confirmatory. Also confirmatory is the 
present data; in Figure 1 the rate in the 
controls between 90 and 135 days averaged 
11.9 days, and in F igures 2 and 3 the rate 
between 221 and 249 days was 13.4 
days/ generation. 

The es tima tes in column 10 are ex
pressed as the fraction of bacteri a surviving 
at the time drug was eliminated, and the 
values for DDS-treatment range from 0.01 
per cent to 6 per cent when DDS dosage 
was at lea.st 0.0001 per ' cent and the time 
the bacilli were exposed to drug was 60 
days or more. These values are compatible 
with the es timatcs of bacterial killing in the 
studies of M. leprae in mice (12) and in 
man (15), and fail to sugges t the presence 
of significant periods of bacteriostasis per
sisting after disappearance of DDS. 

PAM 1392 is active against Plasmodium 
be'/'ghei in mi ce, P. c!Jllofologi and P. 
knowlesi in monkeys and Try panosoma 
cruzi in tissue cultures and in mice, and 
hemolytic streptococci in vitro. Since the 
activity against T. c'/'Uzi is partially re
versed by folinic acid, and since the activi
ty against P. berghei is synergis tic with 
sulfonamidcs, the site of action appears to 
b e in the synthetic pathway of folic acid 
(18). PAM 1392 had been tried against M. 
leprae in the hope that, if it were inactive, 
it might potentiate the activity of DDS. 
Cycloguanil pamoate, another antimalarial 
drug which acts in the foli c acid pathway 
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and acts synergistically with DDS against 
plasmodia, had previously been found inac
tive against M. leprae (10) , 

SUMMARY 

-' Further experience is described with the 
kinetic method for the study in mice of the 
activity of drugs against M. leprae. In this 
p roc dure the drug is administered for a 
period of 1 to 3 months beginning early in 
th logarithmic phase of bacillary growth . 
Th method a llows differentiation of drug 
activities causin g mere bacteriostasis in the 
presence of drug, from activities causing 
residual effects, viz., bactericide and bac
teriostasis persisting after the drug has 
been eliminated. 

In one experiment capreomycin ( 10 
mgm., 5 days a week ), 0.2 per cent eth
ionamide in th e diet, and 0.1 per cent DFD 
(4, 4' -difonnyldiaminodiphenyl s u 1£ 0 n e ) 
were compared with 0.1 per cent DDS (4, 
4'-diaminodiphenyl sulfone) . Capreomycin 
was only bacteriostatic, whcreas ethiona
mide and DFD caused residual effects as 
severe as those caused by DDS. In a sec
ond experiment varying concentrations of 
DDS were given for a fixed period (3 
months ) and a fixed concentration (0.01% 
in the diet ) was given for varying periods. 
The lower dosages took longer to stop 
growth, but otherwise no difference be
tween dosage levels could be distin
guished. When the bacteria were exposed 
to DDS for about 40 days, there was mere 
bacteriostasis in the presence of drug, but 
with longer exposure residual antibacterial 
effects were produced. In a third experi
ment 2, 4-diamino-6-( 3, 4-dichlorobenzyla
mino )-quinazoline (PAM 1392 ), a drug 
with antimalarial and antitrypanosomal ac
tivity, was found inactive against M. le
prae. 

RESUMEN 

Se describen experi encias ulteriores con el 
metodo dimlmico para el estudio en ra tones de 
actividad de drogas contra el M. lepl'ae. En 
este procedimiento la droga se adminisb'6 
dm'ante un periodo de 1 a 3 meses al comienzo 
de la fase logaribnica del crecimiento bacilar. 
EI metodo permiti6 la diferenciaci6n en las 
actividades de las drogas, entre la acci6n 

puramente bacteri os t{ltica por presencia y 1<1 
acti vidad C}U produce cfectos residuales, tal 
como efec tos bacterios tcl ticos y bactericidas 
que persisten despucs que la droga ha sido 
elilllinada . 

En un experimento se compararon la capre
omicina (10 mg. durante 5 dias a la semana), 
0.2 pOI' ciento de etionamida en la dieta y 0.1 
pOI' ciento DFD (4-4' -cliforlllildiamino-difenil 
sulfona) con 0.1 pOI' ciento de DDS (4-4'
diaillinodifenil sulfona). La capreomicina fu e 
solo bacteriost<1tica, en tanto que la etiona
mida y el DFD causaron efectos residuales tan 
severos como los producidos pOI' el DDS. En 
un segundo experimente se dieron concentra
ciones variables de DDS durante un periodo 
njo (3 meses) y a una concentraci6n nja (0.01% 
en la dieta ) durante periodos variables. Las 
dosis mas bajas demoraron m[ls en detener el 
crecimiento, pero fuera de esto no se observ6 
diferencias entre las diferentes dosis. Cuando 
las bacterias fueron expuestas al DDS durante 
alrededor de 40 dias, s610 se observ6 bacterio
stasis, pero con exposici6n n1<ls larga se pro
dujeron efectos antibacterianos residuales. En 
un tercer experimento la 2,4-diamino-6-(3,4-
diclorobenzylamino ) -qui.nazolina (PAM -392), 
una droga con actividad antimahirica y anti
tripanos6mica, no demostr6 actividad contra 
el M. leprae. 

RESUME 

Description d'une nouvelle expen ence uUli
sant la methode cin etique pour l'etude de 
l'activite des medicaments contre M. lepme 
chez Ies souris. Dans ce tte technique Ie medi
cament es t administre au debut de la phase de 
croissan ce logarithmique du bacille et pendant 
1 a 3 mois. II est ainsi possible de differencier 
les medicaments donnant une simple bac
teriostase au cours de leur administra tion de 
aux presentents des effects persistants (par 
exemple bacteriostatiques ou bacteri cides) 
apres leur elimination. 

Au cours d'une experience, les medicaments 
suivants ont ete compares: capreomycine ( 10 
mgm. / jour, 5 jours par semaine), regime ali
mentaire contenant 0.2% d'ethionamide et 0.1% 
de DFD (4,4'-diforlllyldiaminodiphenyl sul
fone). La capreomycine s'es t montree seulement 
bacteriosta tiq ue tandis que l'ethionamide et la 
DFP on t presente des eUets residuels aussi 
severes que ceux de la DDS. 

Dans une deuxieme expe ri ence, des doses 
variables de DDS on t ete admin istrees pendan t 
une periode cJeterminee (3 rnois) et un regime 
alilllentaire contenant 0.01% d L! meme medica-
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ment a ete donne durant des temps variables. 
Les doses frabl es ant mis plus longtemps pour 
arreter ]a mu ltiplication bacteri enne, mais c'est 
la seu le diO'erence qui a Me observee. 

Lorsque les bacteries ont Me exposees a la 
DDS pendant une quarantaine de jours, il a 
ete observe une simple bacteriostase en pre
sence du med icament, tandis qu'avec une ex
position plus longue, des e ffets antibacteriens 
persistants ant ete mis en evidence. 

D ans une troisiene experience, la 2,4-diami
no-6- (3-4-di ch lorobenzylamino ) - qui n a z 0 l in e 
(PAM 1392, qui a une activite dans Ie palu
disme et la trypanosomiase) s'est montree in
active contre M. leprae. 
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