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r:rh e search for drugs active against human 10pros)' lias had to 
eonsist of trial s in pati ents, because no experimental system providing 
llIultiplica tion of the etiologic agent has he en available. Since improve­
ment of patients is slow, and variab le from llati ent to patient, the 
clinical trial s have had to be very ext€'nsive to get an an swer of any 
precision. Sometimes treatment of a few pati ents for a few montll s 
will g ive a prelilllinary notion that antil0prosy activity is present. 
Unfortunate])" 110\\,('ver, tll e tempol'al'Y i1l1]Jrovement provided by 
many drugs liaS he en fol1o\\'ed hy obvious deterioration, apparently 
because th e drug is onl~r partially active and nHirnately permits the 
emergence of dl'ug-resistant bacilli. 

vVe ha\' e r eported recently en ) that experimental infect ion of 
mouse footpads "with illycobact ('1" i'tl'Yn leprrr e eG ) may be used to test 
drugs for antil eprosy activity. r:Ph e general principle is that a drug is 
studied to see if it will pl'e\'ent multiplication of ill. Zeprae ; this is, of 
course, analogous to the search for other antibacterial drugs, in which 
t<'st tuhes containing known concentrations of drug are inoculated with 
snlall nurnhers of the hacterium in ques tion to see if its multipli cation 
will he prevent0d. 

,Ve have now tested a total of n drugs known to have antimyco­
bacterial activity. In addition we have attempted to learn the least 
amount of DDS active agai.nst .11. 1(,])H/ (,. 

MATERIALS A)<D METHODS 

The methods It rp dpscr ibcd elsewhere in gTPntpr dptnil ( 3G. 37 ). The inocnlum wns from 
n typ ical isolate in 6th pnssage, nnd the numher of Ipprosy baci lli inoculated PPI' monse 
was 5 X 103• The miCe) \\,pre of the CF\V s trnin of tIle Communi cable Disense Center. 
They were inoculat('d in tllC right hind foo tpad nnd plncN] in cag'('s with clrug'-containing' 
or control di ets. At monthly intervals a mouse f rom each control group was sacrificed 
fo r his tologic s('ctions. After the incuba tion ppriod acid -fast bacteria (AFB) werc 
dctcct('tl in the sprtions, nnd micc w('r(' tlJ('n snrrific('d from pnch of thp g roups for 
rounts of acid-fast hnctrrin in n snsppns ion of t il p footpnd tissn(' . ] I"n I'Y('st,; WPI'(, r ep(,HtN] 

lR('cciV('d for pnhli cution Ap ril 2:1, H16-l. 
~~yJl1bol s of th e d rugs a rc : B663, ft rimin o-colllpOUllll of Bany d al. ( ") ; CS, (lycl o~e rin c; 

DDS, 4,4' -lliaminodiphpny! ~u!fonc ( dup~olJ e) ; DP'!." 4-1mtoxy-4'd illlethylalllinoLliphenyl thi om cn., 
(SU-1906, CTBA-1906 ) ; EB, ethambu tol (11); E'I'JP, di cthyl dithio!iso phthalatc (E tisu! ); 
INJI, isoniazid; PAS. para-aminosalicyli c aci(!; PZA, pyrazinamide; SM, streptomycin; 'rBI, 
4-acetamidobcnzaldehyde thiosemicarbazone ('I'BI/ 69B) (Contcbcn) (amithiozone) . 
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at approx imlltply 2 mOllth intel'nlls. Till' mpt hoa or cO llnting' J\ J<'H is n. llli!'J'Oseopi!' OIH', 

ill whi ('.h lin eq11atorial s trip is sparehr(l fI(~rllSS ;\ 21tl rhop. 1n g'enpl'n.l, 1.111' microscopic 
s('ur ch ,,'n s mol'p prolong'(,d thHIl in tho ])f'('\' iom; ,,'ork (""); 2 d rop s \\'rro firs t countrd, 
and thcn np to 4 more if npC'essllry, to bring the totnl harilli ('ollntrcl to 25. If 110 AFB 
woro found, tho ('oncrntratioll wa s f'fl leulatod on t he hns is of onc bacillus soon in t hc 
samo scarch, and t.llp J'rs llit ex pl'f'ssl'Cl as Irss tilltn this nllmlwl'. Portions of each suspon­
s ion \\'P1'P inoc11lah' d Oil s lflnts 0[' Lor\\,pnstrin-Jrnspn 11wcli 11 III , 2;) 1)('1' ('pnt hlood IIg'a!', 
and 711!l mrdi11Ill , and intn 7UD hrot h. Thr (,l1 ltnrp:; wl'rl' kppt aL :13°C, fllld pxnminrd 
rcgnlarly I'DI' 4 months. No Ile irl -fast hadrria ,, ' ( ' I'P iso lat'('d , 

The drllg's t('8tp(1 Ilf'( ' Ii s tl'd in Tahir 1 . Et hlll11h11tol ,,'as g' i\'(' 11 ns 0.5 pr!' ('('nt of th(' 
mc,pm ie mi xtll!'r for 111(' first :~ months, fi nd thrrraHf'l' as 0.25 PPI' rrnt oj' t ho (ll'xt1'O 
(ae tivl' ) 1'01'111. 'I'll( ' s tf'('pl'(lIn~' ('ill g ro11p ],p('ri\'p(l HIP ron h 'o l dirt, and th l' drug Wf\S 
g' i\'('1l by s lIhclltlln('OtiS injl'dio ll in 0.0;') ml. 0[' hahlllC'rd salt so lution 5 dH,YS a wrrk. 
"\ II otlwl' drugs \\' 1'1'(' g; i\'(' n as Illldition;; to t hI' ('ontTol di('t (gTOlllHl ('omnwl'(;illl ('ho \\' ). 

Histopa t ho lo):!: ic s tlldil's \\'('1'1' llSUH lIy ma (](' on t iSSll P:; 0 f mirp k illpd for ('onl1 ts of 
ac id-fast bacilli . IL\E (holllatoxylin , a7.1ll'C' , and eosin) and acid-fast stn in s wel'o ll"ually 
madp on li\'er , splrl'n , kidnry, and lung, Hnd so ml'timC's on lymph nodI'S nnd pancreas. 

DD S wa s dC't'('l"minrd in tissll rs Hnd serum by tIl(' mrthocl of S impson ('0). A n1l'ia­
tion Wfi S ohsp1'\'rd in t hp s tandard, duo to pr('eipitntion of DDS from t'hc' stock solntiou 
at 5°C. So tho s toe];: so lntion \I' fI : disprnspd in 5 ml. Ilmonnts, whic·h were kopt at 6°C. 
For C'ilCll tC'st a fres h f) IIlI. pO!'tion \\'as hraff'd 1111(1 ins]wdrd earrfnll y to l'nSlll'(' t'hat 
so lution wa s complrt'C'. 

RESU LTS 

Stl'eptomyein, 2 mgm./day, BGG:~, 0.01. per cent, and DDS, from 
0.2 to 0.01 1101' cent, suppressed bacjllar~' multiplication completely. 
~rh ere was no clear evidence of any hacillary increase. The occasional 
organisms encountered in the counts were probahly r emnants of the 
original inoculum of this yery persistent mycohacterium. ~rB1 sup­
pressed multiplication partially; there was some hacillary in cl'~ase, but 
i.t was always less than that in any controk PZA, gTIP, DPT, and 
ethambutol gave no e\'idence of suppression; the counts were not 
consistently different from those in tIl e controls. 

Th e incubation period (time befo re hacil1i incl'easC'd to detectable 
levels in sec tions or counts) was much longer in thi s experiment than 
in the previous one, and ,\'as near the UppC'l' limit of tIl e variation that 
had beC'n encountered with thi s experimental ~'s tem er., 37). It seems 
prohahl e that the prolongatjon resulted in a more severe test of th e 
drugs' efficacies. Certainly it was difficult to time the growth curve 
accurately cnough to rule out a drug-induced delay in multiplication, 
such as that caused hy CS in tIl(' fir st experiment en ). 

As part of th e same cxperiment, but not r eported in Table ], an 
attempt was made to learn if the r esult could he obtained earlier if 
more bacilli ,,,ere inoculated. Doses of ].6 X 10 ' and 5.0 X ] 04 leprosy 
hacilli were inj ected into mi ce given control diets and 0.1 pel' cC'nt DDS. 
As expected, bacilli could be d tected earli er, but the l'csult was much 
Ie, s sati sfactory hecause it was difficult to he cC' l'tain wh eth er th ere 
was true bacillary incl'ea, e, or mere pcr sjstence of t he bacilli inocll­
lated. Fortunately it has been found in the meantime (3 ) ' that the 
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ill cuhation p c)'iod is 11 function of tile proportioll or s() lidl~' staining 
bacilli. (,I') , an'c] it SPC lll S ]l)'ohalllP Hlat lln(l('s irahl~' ~Iow ino('ul a can Iw 
avoideCl b~' se lect ion on til(' hasis of llli('l'os('opie lllorpholog~' . 

Dnl.rJ to.ricit,IJ.- Th e vel'~ ' long Cluration of the ('xlwJ'illlent ])1'0 -

vidpd an unusual opportunit~· for the ohsenation of chronic toxicity . 
"We ight gain and hella\' io r \\"(' ]'(-' no)'mal throughout tile group \"itll th e 
('xception of thmit' on 0.:2 1)(' 1' cent DDS. Tllis did was not full~T con­
SUlll ed anCl til<' growth rate was r edu(·ed. II isto patllo]ogic ('lIanges ,,'('rc 
not found ('xcppt in llli c(' receiving BGG3 anCl DDS. 

rl' II(' 13(iG3 mi re, as t'xpecteCl, Iwcalll e in (' ]'('as ingl~' r ed during th e 
('xpcr illl('nt and 01<'n Iwcalll c a deep r edd ish 1>ltw. Conc('ntrations in 
til e liv(')' I' t'a(' il t'd 5090 fLg'/glll. GrUlnhach ( "Ii ) found :2300 fLg/gm. in 
live rs of llli ce with an intakt' of 1 mglll. RC"i(i3/da)' fol' GO days . OUI' 
llli re ]'(,('('i\'ed onl~' about one-third of thi s a lllount 1)('1' day, hut they 
Clid so for a much longer IWl'iod. 

Tn frollPn sections of th e livt'r, r ed crys tal s W(-' I'e acculllulatpd in 
fori frOlll wllich parench~' 1l1a l cell s had disappean'd (Fig. ]). r:rhc 

TAI\I,~~ l.- EtTec t of drllilS 0 11 mllltiplirotioll oj' j\L ]!'Pl'lH' ill / oot-1)(lds 0/ mice." 

.IInl'\'pst· (A:F'B/ mom;(» h 
Drug,1 

DrngsC 11. months ]:\ months 15 y~ months activ ity 

SM, 2 mgm./clay 2.1 x ]0 ' (3)e < 6.2 x 10" (0) < 5.8 X 10" (0) Complete 
PZA, 0.5% ].3 x 10" (19) 4.6 x 10 ' (53) 7.5 x 10;; (57 ) 3m f Nonc 
ETIP, 0.5 % 7.0 x 10' (11) 8.8 x 105 (76) 4.4 x 10" (51) 5m Nonc 
DPT, O.l% 7.0 X ]0;; (30) 6.6 x 10" (62) 1.3 x 10" (65) 1m Nonc 
TBI, O.l% 8.4 x ]0 ' (]2) 2.0 X 10" (5) 7.9 X 10" (20) ::lm Partial 
B663, 0.0] % <7.3 X 103 (0) 6.4 X ]03 (1) <5.9 X 10" (0) Complcte 
EB,0.25% 0.2 X 105 (27) 1.0 x ]Oli (02) :3.8 x 10" (04) 6m Nonp 
Control 1.7 x 10' (18) 2.4 x 105 (42) 2.8 x lOG (72) ]m -
DDS, 0.01% < 6.2 x ]0:3 (0) < 4.7 X 103 (0) 1.3 X 10 ' (2) Complete 
DDS, 0.025 % < 6.8 x 10" (0) < 6.2 X 103 (0) 7.4 X 103 (2) 4m Completc 
DDS, 0.05% < 7.0 X 103 (0) <5.5 X 103 (0) 5.1 X 103 (2) 5m Completc 
DDS, 0.1% 6.6 X 103 (1 ) <5.5 x 103 (0) 3.6 x 10 ' (8) 3m Completc 
DDS, 0.2% < 7.4 x 103 (0) < 6.3 X 103 (0) < 1.2 X 10" (0) 1 m Compl(>tc 
Control 1.5 x ] 03 (25) 5.4 x 10' (65) 4.2 x 10 ' (57) -
DDS, 0.1% < 7.1 x 103 (0) <5.9 X 103 (0) < 2.3 x 10" (0) f>m ComplPtc 
Control 4.8 X 10" (55) 2.4 x 10' (30) 4.7 X 10·; (54) 3m -

aMi cI' wpre in or.ul atrd with 5.0 X 10:1 lepros.v ha(: J1h a ncl g '\'(' 11 di e ts containin g th e d rugs 
shown 0 1' control dirt s ( kM mi rr I'Pceiv('u control cl ipt and kM hy in jPction ) . H a l'vpsts of 
acid ·fast hactrl'ia ( AFH ) \I'rr(' hegun aftrr AFB appPfHed in ~f'dions of mirr f rom ('ontrol 
g roups. 

hValues precf'dl'i1 by "<" in d icate that no AFB \"1'1'1' fo und dming countin g procrdm e. 
1'11<' result \\'as calculated on th e basis of 1 organism and is rr col'drcl a~ 1(,8s thnn t hi s numl)(' l' . 

cThe percentage is th l' amount of drug mixed in dil't. 
d"Complete" indicat rs that ll1ultipli cat'ion of .1[. I f'pl'(!f' \I'as compl etel.v suppressed; t he 

I' f'W AFB found during th e countin g pl'ocf'd ure p rohably remain ed from the ori g ina l inoculum . 
"Partial " indi cates that multipli cation of Jf. l epwc OCC UITf'd, but not so extensively as in 
the controls. "Non(''' in d icates t hat .11. / t' ]JUI t' ll1ul t ipli r d to th e SHnl1' I('vc l as in thl' contro l ~ . 

o'l' he fi g ure in parenth e~ i s is the numher of AFH obsf'l'vf'd dur ing th e coun ting pl'ocedul'r. 
fNumber of mice pooled in tissu('s for count; \\'he re no number is gi\'cn, there wero 

2 mice per pool. 
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Fl(;. l.- Li\'e r of mOllSP I'ere iving 0.01 pel' cen t B663. Red crystals arc in foci containing 
'-"t idl y mal' l'ophagl". 1'l'oz('n Sl'dion s tain l'tl b l' irfi.r with hpmatoxylin. X 500. . 

cellular react ion around tll(' crystal s was predominantly of .macro­
l)hages. rrhe foci wC' l'e prC'sent at a f'rt'quency of 2 to 3 per low power 
(lOx) firld. r:eh e ti ssue changes were more severe than those described 
in experiments of shorter duration by Barry et aZ. C) and by Grum­
bach ("6). The ti ssue changes are appan'ntly not lethal, since the life 
expectan c~' of mi ce (general purpose, NIH) r eceiving 0.01 per cent 
B6(;:3 in the diet is not reduced CO). 

In the mi ce r eceiving higllCl' concentrations of the DDS some 
Kupfer cells 'were distended with pigment colored green in HAE .. 
stained section s (Fig. 2). Tn un stained sections the pigm ent ,,,as 
yellowish-hrown, indi st ingui shabl e from that seen in spleens of most 
normal animals. Counts of the green c('lls in liver s were mado with 
th e 20x objecti YC. Averages of only 1 to 3 green cell s per 20x fi eld 
were observed with control mi ce, and mic(~ receiving SM, PZA, and 
r:rBl. In the mi ce r ecei ing DDS th e averages were 193, 29, 9, 7, and 3 
gr een cells for th e did concenti'ation s of 0.2, 0.1, 0.05, 0.025, and 
0.01 per cent, r especti\'rly. Th e ETIP and DPrr mi ce al:o had moderate 
rlevations to 1 -\. and 1 0, respec ti VE'l~' . Thr spleens of mi ce receiving 
high er dosages of DDS probahly contained incr eased pigment, but 
it is not poss ibh' to he certain of thi s becau se normal ll1Lcecontain 
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FIG. 2.- Liver of mouse receiving 0.2 per cent DDS. Cells with dark protoplasm · ill fi gure 
are g reen in IIAE·stained sections. In n ll strLint'd spct ions t he pigment was browll. X 500. 

variable amounts of what appeared to be the same pigment. rrhe 
feet of DDS-treated mice wer e not studi ed histologically in the present 
experiment, but th ey were in the previous one en ). Heview of those 
ections, r epresenting monthly intervals, r evealed that there was a 

distinct increase in number of green reticulum cells in th e bone mar­
row beginning 3 months after the s tart of 0.1 per cent DDS. 

L evels of DDS in tissues.-The concentration of DDS in various 
tissues is given in Table 2. Except at the 0.2 pf'r cent leH'l, where 

T ABLE 2.- DDS concenlrcttions in serum and tiss ltes of mice. 

Conccntration of DDS (JIg/gill.) 

Per cC'nt SCli.lm Liycl' Kidncy :Muscle 
of DDS 
in diet FrC'c Total Frec Total Fr('c Total Frce Total 

0.2 22.1"( 3) 43.8(3) 45.8(3) 04.4(3) 36.0 (3) 81.4(3) 20.6(3) 33.6(3) 
0.1 ]9.0( 3) 31..0 (4) 38.8 (4) 71.7 (5) 24.2 (4) 52.1. (5) 13.8(4) 2L4 (5) 
0.05 2.4(2 ) 9.0(2) 3.5 (2) 3.4(2) 
0.025 5.2(2) 6.7 (2) 6.3 (2) 3.0 (2) ... 
0.01 2.6(4) 3.4(4) 2.6(4) 1.0(4) 

nThe concentration given is an averago for the number of nllce mdicated in parenthesis. 
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food consumption was reduced, the t issue concentrati ons of DDS 
were directly proportional to the amount of DDS in the diet. Francis 
and Spinks e") found a comparable value, 9 f'g free DDS/ml. whole 
blood, for mice receiving 0.05 per cent DDS in diet. Our mice on 0.01 
per cent DDS were receiving about 10 mgm. DDS/ kgm. body weight; 
yet the concentrati on of f ree DDS in the ti SSl1e is similar to the value 
of 3.4 f'g/ml. blood found hy Lowe en) for humans receiving about 
1.4 mgm./kgm., i.e., 100 mglll./oay, wllirhis tIl e nsnally l'('rommrno('(l 
dose. 

DTSCUSSJON 

C01nparatiue activities of the dn,tgs in vari011s anlimycobacterial 
syste11ts .- These are reviewed in Tabl e 3. All of the drugs are acti ve 
against Mycobacteri1~m tuber·c1110sis. The apparent exceptjon in vitro, 
ETIP, ari ses from the fact that this drug releases ethyl mercaptan 
by metabolic cleavage (32) . Ethyl mercaptan is active at a level of 
200 f'g/ml. in the presence of albumin or serum (17). With the excep­
tion of DDS, the drugs causing complete suppression of the growth of 
M. leprae in mice have minimal inhihitor~T concentrati ons against 
M. tu,berctdo sis of 1 f'g/ml. or less. 

The activities against Mycobacteriwn tuberculosis in mice could 
not be stated quantitatively since the technic used varied among 
reports. However, all the drugs have been reported active, with the 
exception of es. The inactivity of es against Jlf. tube?"cuZo sis in 
mice arises from its rapid excretion after parenteral injections in 
that species e~). 

Mycobact er·iwn lepraemw·iwn has heen used as a test organism 
in studi es of drugs that might be active against human leprosy. Like 
M. leprae, M. lepraemtwhtm is found in an intracellular location, and 
it has not been cultivated on artificial medium. It does not appear 
that these similarities necessarily lead to parallelism in drug suscepti­
bilities. DDS has only a low order of activity against M. Zepraemt£?"it~m . 
Of the four most effective drugs against Jlf. Zepraemnr·i'Um, two, B663 
and INH, were active against M. Zeprae in mice. 

The effectiveness of drugs against Mycobact eriwn Zeprae in 
humans js difficult to state precisely. A drug is usually assessed by 
gross estimates of the number of acid-fast bacteria in skin smears, hut 
the disease has a very long course even under treatment and only one 
study has followed many patients under adequate treatment to bacterial 
negativity. Lowe (31 ) was able to follow an unusually stabl e group 
of patients who had received full dosages of .' ulfon es, chiefly DDS. 
H e found that they all r esponded, although slowly. Thus at seven 
years 34 of 35 (97 % ) were smear-n egative, at six years 31 of 35 (89%), 
and at five years 32 of 39 ( 3% ). Those still positive had only a 
few bacilli and were continuing to improve. There was no evidence 
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of development of l'esi::; tant for l1l s, and although SOllIe patient::; 
r emained stationary fo r long periods, none of them deteriorated. This 
finding would put DDS in a unique position in single-drug treatment 
of mycobacterial disease. 

Studi es with other drug::; have not covered ~o long a peri od. ,:ejl(~ 

results selected for the last column of 'Table :3 a re one::; that co vered a 
long peri.od (to give an opportunity for drteri orat ion to appear), or 
ones in whi ch patients were assigned to tl'eabllPnt groull ~ on a random 
basis. Besides DDS, all of th e drugs for whi ch such ]'e~ult ::; have been 
r eported have either givpn temporary illlprovPlll C'n t fo llowed by deteri­
oration afte r 4 months to 3 year s, or thC'~' ha ye heen fo ll o\\' ed for 
period s less than 1 year. On tIl(' hasis of th e )'e~ults with Dprr in 
humans, one might have expected somewhat more activity in wi ce. It 
would have been helpful to kn ow what Dprr concentration s in blood 
and tissue were acJlieved in the mice, but th e anal~· ti c methods are not 
sen ·itive enough e' ). 

It appear s possible to I'ul e out gl'ossl~' inad(\quate hlood lHels 
as a cause for the failure of DP~r and other drugs to achi e\' e com­
plete suppression of 111. leprae in llli ce, because in each such case th e 
drug had been shown to be active br the oral I'oute aga in st M. h lb e1'-
culo sis or 111. Zepmern/uri'l.tnt in mice. . 

This r eview of comparative drug activities mi ght be summarized 
by saying that the 5 drugs causing complete suppression of multiplica­
tion of M. Zeprae in mice were DDS, B663, and the three "first-line" 
drugs in human tuberculosis, INH, PAS, and SM. The most useful 
drug in th e treatment of human leprosy, DDS, was not illlpressl\'e in 
any experimental sys tem except M. Zepm c in mou::;e footpads. 

The di 'advantages of DDS in treatment ar e the very long time 
apparently needed for cure, and the reactions to the drug that occm 
in some patients. As a substitute for DDS it would seem worthwhile 
to consider the use of combinations of INH, PAS, and SM, such as are 
used in human tuberculosis. In tuberculosis the combination s do not, 
on the average, achieve more rapid cures than the drugs used singly ; 
instead they reduce the incidence of r elapses, 'which are probably 
analogous to the late deterioration in treated leprosy. 

FOOTNOTES '1.'0 'fABLE 3 
aExcept whe re otherwise noted the entri es are for human tubercle hac illi and a re taken 

f rom the review of You mans and Youmans (.3). 
bMinimal concentration per m1. giving complete inh ibition of bacilla ry g rowth. 
cIndex of chemotherapentic effectiveness. The disease index in control group/ disease index 

in t reated group. A value of one means no chemotherapeutic a~t i v i ty . A valu e of 00 means 
complete suppression of disease. 

dThe percentage is the amount of drug mixed in d ipt, 
eEntri es a re from present paper except where noted. 
fDisease index in t reated group was O. 
gThe amoun t of d rug in the el iet was inco rrectly g ivp n ill ("") . 
hDaily subcutaneous dosf' . 
iBovine tubercle bacilli . 



TABLE 3.-Compa rative activities of the drugs in various systems. 

M. tttbel'c'uiosisa lIf. iepl'Cl enmrium 

Drugs 1 n vit ro" In micc In man In miccc <I In miced e 

DDS 7Jlg (42) Activc (28) Inactiyc ].8 (0.1 % ) Complete snppr. 
(7) (0.01% ) 

BGG3 0.3Jlg (1) Actiyc (1) 00 1(0.01 % ) Complcte snppr. 
(10 ) (0.01% ) 

IXH 0.015-0.25 Jlg Activc Actiyc 13.8 (0.01% ) Complptc suppr. 
(6) (O.Ol% )g (39) 

PAS 1Jlg Acti,'c Actiyc ].0 (0.6% ) Complf' tp supp)'. 
(7) (0.6% ) (39) 

S~I I Jlg Activc Acti ,'c 2.8 (3 mg )h Completp suppr. 
(7) (2 mg)h 

CS 5-20Jlg Kot act iye Actiyc 5.6 (1.0% ) Partial snppr. 
(8) (0.5% ) (39) 

TBl 5Jlg (18) Activc i (19) Actiyc 0.9 (0.3 % ) Partial snppr. 
(7) (0.1% ) 

DPT 2--±Jlg Acti ,'c (23) Activc (33) 0.9 (0.2% ) Inactiyf' 
Inactiyc (27) (7 ) (0.1.% ) 

I 

EB 5Jlg (35) Actiyc (41) Acti,'e (3) 3.4 (0.:'5 % ) Inacti n ' 
(11.) (0.25% ) 

ETIP Inacti"e (17 ) Actiye (16 ) 18.8 (0.5 % ) InactiH' 
(9) (0.5% ) 

I 
PZA 6.25Jlg Actin' Acti,'c 40.0 (0.5 % ) Inactiy(' 

(6) (0.5 % ) 
- - -- --- -

ltl. 7elJra e 

In man 

Drug of choicf'. 
(scc text) 
Tf'mporary impro,·ement. 

Deterioration at ] 2 
months (4, 5). 

Tf'mporary improvem('nt. 
Deterioration at ]2 
months (15). 

Rf'sults amb ig'uollS at 48 
\\'ks (20). Sec (39) . 

As actin' as DDS at 32 
and 48 wc('ks (20). 

As actiyc as DDS at 48 
weeks (21). 

Tpmporary improvcmcnt. 
Detprioration in third 
year (30). 

L(,55 act ive than DDS 
(22). Temporary im-
proY('m('nt. Df'teriora-
aftcr 3 yr-ars (14). 

~o rpport. 

Tpmporary improvcm(·IIt. 
Deteriora tion aftpr 4 
months (13). 

Trials limited. 

- - - - --
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Toxicity,_ rroxic r eaction s wrre rnconntered with B6G3. The focal 
hepatic lesions containing c l'~' s tal s were apparently more severe than 
those reported by others e' 2G) . Our mice had r eceived the drug for 
much longer periods. If accumulation of the drug in the tissues is to 
be a\'oided in long-continued administration of th e drug in a chronic 
disease such as leprosy, it may be necessary to interrupt treatment 
occasionally, perhaps until the plasma concentration falls sufficiently. 

In the mice receiving higher doses of DDS there was an increase 
in tlle amount of pigment in Kupfer cell Fi . Presumably this is a product 
of hemoglobin that arises from the increased hemolysis that f r eC(uently 
accompanies DDS intake. 'Vith the lowes t doses of DDS there was 
no increased pigment, but there was still complete suppression of 
lllUltipli cation of leprosy hacilli. 

SUl\Il\fARY 

]~ f even drugs have ]lOW bern t ested against Mycobacter'i'Um Zeprae 
in mouse footpads. Multiplication of Jl1. Zel?rae was suppressed COHl­

pletely by DDS (4,4'-diaminodiphenyl sulfone), B663 (a rimino com­
pound), isoniazid, para-aminosalicylic acid, and streptomycin. It was 
suppressed partially by cycloserine and amithiozone. Diphenyl 
thiourea, ethambutol, diethyl dithiolisophthalate, aJ;ld pyrazinamide 
were inactive. Various decreasing dosages of DDS were tried, and the 
least amount used, 0.01 per cent in the diet, was completely suppressiye. 
This dosage resulted in tissue concentration s averaging 1.0 to 2.G 
P.g/gll1. 

B6G3 in th e dosage used, 0.01 per cent in the diet, produced fre­
quent focal accumulations of crystals in the liver. DDS in the higher 
dosages caused the deposition of pigment in the liver, presumably 
secondary to th e increased hemolysis that it frequently causes. In the 
lower dosages (0.01 0/0 ), which were still completely effective against 
the bacilli, there was no deposition. 

A comparative review is made of the activities of the 11 drugs 
against M. tuberc1tlosis, lIf. lepraem1triu1n, and lIf. Zeprae. 

RESUMEN 

Se han ensayado hasta ahora 11 drogas contra el Mycobactel'imn lepme en las patfls 
de ratones. La multiplicacion del M. lepme f ue completamente suprimida pOl' el DDS 
(4,4-d iaminodifen ilsu)fona), B663 (un compuesto rimino), isoniacida, flcido para­
aminosalicilico, y estreptomicinfl. Fuc SUpl'illlido pal'cialmente p Ol' las cicloserina y 
alllitiozona. FUel'on inactivas la difenil tiourea, etambutol, dietil-ditioJisoftalato y la 
pil'azinamida. FUCl'on ensayadas diversas dosis decrecientes de DDS, y In mCDor cantidad 
I1sada, 0.01 pOl' ciento en Ia di cta, f ile completamente supresiva. Estns dosis l'('snltal'on 
()n los tejidos ('Jl concentraciones promediadfls en 1.0 a 2.6 /lg/gm. 

B6G3 ()n las dosis nsadas, 0,01 pOl' cif'nto rn Ia dieta, produjo f rceumtf's acumllla­
eionrs focfl les de cristales en el higado. EI DDS f'n altas dosis produjo la drposiciou 
de pigimento en el hfgado, pl'esumiblimente secundal'ia a la hemolisis aUlllclltndn que 
f recuentemente 10 produce. En las dosis men ores (0.01% ) las cllalci; fueron todnvia 
completamente efectivas contra el bacilo, no bubo deposicion. 
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Se hnce Ull rst.tulio cOIllJlnrndo de Ill S adividnc1('s d(' I:l S II <lrogns ('o l1t m los 1II. /n l)(' 1'­
l"I(,/08 i8, 1II. /(! ]ll'II e llluri1(1I/, y M. il'11 I'll e. 

REr:;UM~; 

Onze prollui ts ont ete 11 present mis tt l'epreu\'e ]Jour leur action tt I'egard de 
M.leprae da.ns In. so le p lantaire de la souris. La mUltiplication de 1I1.1eprae a ete ('om­
p lctem('n t arrctee par In DDS (4,4'-diami nod iphl'n)r1 snlfone), Ie B663 (n n rimino­
compose), l'isoniazide, !'acide pam-aminosalicy liqnr, ct la strrptomycinl'. E lle f nt 
partiellenwnt arrctce par la cyclose rine et I'amithiozone. La diphrnyl t hioul'c(' , I'etham­
butol, Ie diethyl dithiolisophthnlate et In pyrazi nalllidc se sont rcnlles inactifs. Divers 
dosages de DDS ont etc essayes en ordre drscendant, et la qnantite ht p lus petite 
uti lisee, 0.01% dans la nourriture, a tcmoigne d'u\le action suppressive entierl'. Ce 
dosage a entraine des concentrations tissulaires de I'ordre de 1.0 i\, 2.6 flg / g. 

Aux doses utili 'ces, 0.01 % dfll1S la nouuitl1l'r, Ie 13663 It f n'iqnemment entralne drs 
accumulations de cr istaux localiscs en foyers dans Ie foie, probablemrnt a la suite dc 
I'hCmolyse accrue que cause souvent ce produit. Aux dosages les p lus bas (0.01% ), 
encore parfaitement efficaces contre les bacilles, il n'a pHS ete \lote de h' ll l's depositions. 

Une revue est fa ite des uctivites ('OIllPUI'eeS de ('ps 11 proiluits contrp M.t1lb l' rc1/,losi.~ . 
lIJ.lepmemwl'imn, et lIf.lepme. 

A cknowledgements : '" e would like to acknowledge our indebtechwss to Dr. Guy P. 
Youmans and Dr. Anne S. Youmans for letting IlS make use of their valuable review (4 3) 
before its publication. vVe are indebted to Mrs. Dorothy McRae nnd Mrs. Mary Ann 
Edwards for their carefu l techn ical contribution. 
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