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" \, chemotherapeutic agent of gr eater effi cacy thall the ulfon e, 
is urgently needed in leprosy." 80 'tated Doul! C). "In th c sear ch for 
such a compoulld it would be useful to have 'om e kine] of s illlpl e initia1 
scr cc nil}o" tcst to indicate the possibl e value of a elmo' befor c more 
co ·tly and tim e-consuming studies are made in animal s or man. ]n 
an attempt to evolve an in Vit1 'O tes t for sc reening new compounds 
with potential activity Ll gaill st Mycobacte·rium leprae a series of stand­
ard antituberculous and antileprotic drugs were investigated for their 
inhibitory effect on a range of mycobacterial species. It wa s hoped 
that som e form of senF: itivity pattcrn might emerge tbat would indi ­
cate the possibl e use of one or more of the organism. in a primar~' 
screenin g test . 

:\[ATE RIALS AX]) M ET H ODS 

The straills of mycobacteria used were: 

M. smegmat'i s 
!11 , s111 egmat'is 

M·1Jh1e'i 
l1f . f O1·t~titmn 
M, u lcel'ans 

(NCTC2 333 ) 
(NCT C 7017 ) 
(NCTC 8151) 
(NCTC 8573) 
(NCTC 7816) 

M. ma1'inU11! 
!1f .rhodoch1'ol/s 
M. balnei 
lit. balnei 
lIf, ma'l'ian llJ /L 

(KCTC 2275) 
(XCTC 8139) 
10010 
1001 2 

1If. (unclas, ifled ) Binfo l'd st l'a ins Q fl nd X 

The chem ical compounds and solvents used wr l'r: 

Streptomycin (S~I ) 

I soniazid (I NH) 
Ethionamide (1314 'l'H ) 
Dapsone (DD S ) 
Thiacetazone (TBI ) 
'fhi ambutll zine (C iba 1906) 

aqueous etha nol 
aCjueous ethanol 
dimethyl formam ide 
ethanol 
dimethyl f01'mamide 
dimethyl formamide 

The compoun ds were dis';oh'ed in the solvents indicated at a concentration of 10,000 
JLg/ 1l11. and diluted in distilled water to 1,000 JLg/ m!. Ot' 100 JLg/ ml. as necessa I'y. Ther e­
aftet· two-fold diluti ons were made in the medi um of Duhos and Davis (4),01' a modi fica­
tion of this medium containing 0,125 % agal' , To each tube was added 0,1 m!. of Dubos' 
medium albumin (Difco) and 0.1 11]1. of cul ture of mycobacteria. The tubes for 111. 
n lcerans and M. balnei were inocul ated f rolll 7 day old cultures and incubated a t 32°C 
for 9 days. The inocula fo 1' th e Binford 't ra ins wcre f rOIl1 7 day old cultul'es, and tubes 
were incubated for 7 days at 37° C. Othcr Illycobactel'ia wel'c incubated at 37° C for 
-18 houl's, The lowest roncentl'a tion in which no growth was vi sihl r to th r nakNl rye 
was desig nated the minimal inllibitol'Y I;o nccntr'a tioll (M.T. e,), 
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HESl LT:-,i 

Table 1 shows the 1\U .C. of the compoullds used against the various 
species of mycobacteria. Streptomycin proved by far the most active 
compound again st the majority of the strains tested. Jsolliazid and 
dhionamicle showed slight activity against some species . 

Of the r emaining compounds, dapsone showed 110 activity against 
any of the organisms exam in ed, thiambutazine was slightly active 
agaill st the types labelerl M .. 111m+nwn and M. balnei, and the latter 
organism was inhihiteil to some extent by thiacetazone. 

TABr.F~ I.- Minimal inhibitol'!J conce ntrall:on (MIG.) of sO lli e antit ll be rcnlo l/,s and 
antileprotic compounds ag(lins t 12 stn/ins of mycobacte1'ia 

M.Le. CILA"/ m1. ) 

Ethion - 'l'hince- I Thiamhu - Strepto-
S train ?lft'Ciiul11 amide Ison i~~icl tazon e Dapsu ne tnzinc myein 

M. smegmatl:~ 

( :\ CTC 333) sell li -solid 600 3:2 .0 1000 > 250 > 250 < 1.0 

;]'f. s lll eg ll1(((i~ sellli -solid 6:l0 1.6 500 500 > 250 OA 
( ~CTC 7017) liquid 500 ,1.2 ]000 1000 > 250 OA 

lIf. ph lei 
(S CTC 8151) se lll i-solid ;'i()!) 500 1000 500 > 12:') 32.0 

M. fOI·t ll i tllm 
(XCTC 7816) selll i-sol i d 2:')0 500 1000 500 > 125 125 

111. ulcel'ans senli -solid 1000 500 125 > 125 > 250 0.32 
(KCT C 7816) liquid 1000 500 500 250 > 250 0.32 

M. I1wI'inum se mi-solid 6.3 2.1.0 250 500 16.0 12.5 
(XCTC 2275) liquid 6.3 25. 0 2,'10 500 HLO 12.5 

M . l·hodochHIUS semi-so lid 1000 >.100 ]000 >1000 > 250 6.3 
(XCTC 8139 ) l iq uid 1000 > 100 1000 >1000 > 125 3.2 

M. balnei semi-solid 4.0 16.0 32 .0 125 8.0 4.0 
(10010) liquid 4.0 32.0 32.0 125 8.0 2.0 

111. balnei semi-solid 2.0 32.0 63.0 250 8.0 2.0 
(10012) liquid 4.0 16.0 125.0 250 8.0 4.0 

semi-solid 500 500 500 100 > 125 6.3 
M . '1I1CI 1' ianllln li quid 500 500 500 ] 00 > 125 3.2 

lIf. (B info rd Q) sellli -solid 32.0 16.0 125 2:')0 32.0 < 1.0 

lIf. (Binford N) sCllli -solid 16.0 . 16.0 125 250 63.0 < 1.0 

DIS 'uss r()~ 

Doun (3) mad e a plea fo r more systematic screening of d ru g's and 
antihioti cs to be used jn lepro, y hy testing against certain HlyCO­
bacteria and mycobacterial infections in the laboratory. ' H e uglY ted 
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that, HItlOll g' ~eve l'al acid-fa st OI'g'[lUi Slll S, ilf. 1 ~lcemns and 1Il. balnei 
should r eceive a ttention . 

.Mayer (1), in his comprehensive r eview, considered that, in t esting 
for any antibacterial activity, in vitro screening was a useful prelimi­
nary in chemotherapeutic exploration. H e introduced the interesting 
idea that differ ences in enzymatic make-up of organisms grown in vitro 
and itt, v ivo might be accompanied by differ ence in r esponse to drugs. 
He suggested that investigation of this might be pursued by compar­
ing the r esponse to drugs of such cultivable mycobacteria as JIll. ulce-
1"anS, M. balnei and M. johnei, which had been isolated from tissues 
and grown in vitro. 

Leach and F enner (0) had examined strains of M. 1.llcerans and 
M. balnei and the effect upon them of streptomycin, thiosemicarba­
zone, and isonicotinic acid hydrazide. They found that M. ulcerans 
was inhibited by 1 !J.g / ml. of streptomycin and that M. balnei was un­
affected by this concentration but was completely suppressed by 10 
.ug Iml. vVe found that M. ulcerans was inhibited by 0.32 .ug I ml. of 
st~eptomycin and M. balnei by 2.0 .ug/ml. M. ma1"inllm, howeve~ , which 
is said to be the same organism as M. balnei, was found to be sup­
pressed by 12.5 ,Ltg/ ml. of streptomycin. Like Leach and F enner, we 
found that M. ulceran,s and M. balnei wer e unaffected by thiosemicar­
bazone and isoniazid. 

vVolinsky et al. (8) studied the drug susceptibility of "atypical' ) 
mycobacteria, human and bovine strains of M. tub erculosis, a small 
number of saprophytes, and three miscellaneous organisms, one of 
which was M. ulcerans. They examined antituberculosis drugs mainly, 
and only one compound that can be r egarded as active against leprosy 
(thiambutazine). Their r esults were not given as l\f.I.C. values but 
roughly as " susceptible," "moderately r esistant," and "resistant." 
vVith r espect to the organisms and drugs common to both investiga­
tions, there is a similarity in the findings. M. ulcerans was shown 
"resistant" by vVolinsky et al. , and we found an .M.LC. of 500 ,Ltg/ m1. 
of thiambutazine against that organism. M. phlei and M. fortuitum 
wer e " r esistant" to isoniazid and thiambutazine in their studies, and 
our strains of these organisms r equired concentration of 500 fIog/ ml. 
and 125 .ug/ ml. r espectively of these drugs to cause inhibition. 

Karlson (5), using slants of egg-yolk-agar containing dapsone in 
various concentrations, t ested the sensitivity of a number of types of 
mycobacteria, including M. ulcerans, M. fort~titwn, M. balnei and 
M. sm egmatis. H e showed that within species as well as among groups 
of mycobacteria there was a fairly wide range of sensitivity to dap­
sone, with a fair proportion showing no inhibition by 100 .ug/ ml. Of 
his three strains of M. ulceran , however, two were sensitive to 3.1 
.ug Iml. and the r emaining one to 12.5 fIog/ ml., a concentration con­
siderably lower than the figure we could demon trate. In fact, with 
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the strain we \I f;ed we could not obtai1l a fignr c of f;Cl lsitivity to dap­
sone less than 100 p.g/ ml. 

'rhe strains of mycobacteria designa ted" Billfon1 Q and N" wer e 
obtained from Dr. C. H. Binford. They had been derived from isola­
tions from granulomatous lesions produced in golden hanlster s inocu­
lated with material from lepromatous patients in his experiments 
designated Q and N (1,2). . 

There appear. to be agreement that M. balnei and lYI. tnarinum 
are the same organisms in spite of differ ent r eported origins of each. 
Cultures r epresentative of these respective strains wer e examined 
and found to exhibit somewhat similar behavior in their relative sus­
ceptibility to thiam butazine. Sensitivities to thiacetazone, however, 
differed widely. 

None of the mycobacterial strains examined presented a pattern 
of sensitivity against the compounds employed that would indicate 
its usefulness in a screening procedure to t est new compounds that 
might be active against ]\1[. leprae. 

SUMMARY 

The minimal inhibitory concentrations of three antileprotic and 
three antituberculous drugs were determined against 12 strains of 
mycobacteria. It was hoped that some pattern of sensitivity might 
emerge that could provide a simple vn vitro screening t est for com­
pounds with potential activity against lYI. leprae. No satisfactory pat­
tern was found for the mycobacteria and chemical compounds testen. 

RE SUMEN 

Las COllcelltracioll es inJ1ibitori£lS millimas de tres drogas alltilepr6ticas'y antitubereu­
losas fuer'on determinadas contra 12 razas de micobacterias. Se esperaba que algun. 
modelo de sensibilidad pudiera emerger, que pudiera proveer un simple teo t ,in 1,it1'() 
para compuestos con adividad p otencial contra el M. lep1·a,e. No fue encontradoun 
modelo satisfactorio para las micobacterias y los compuestos qUlmicos ensayados. 

RES UME 

Les concentrations inhibitoires minimals de trois drogues antileprotiques et antituber­
culeuses ont ete determinees contre 12 varietes des mycobacteries. On a eu l'espoire de 
qu'un certain type de sensibilite pouvait emerger de ceci qui pouvait donner d'un test 
simple in vitro pour Ie componant avec une activite potential contre Ie M. lep1·cw. Encore 
n'etait p.as trouve une modele satisfactoire pOUl· las micobacteri es et les componants 
chimiques eprouves . 

.A.cknowledgm ents.- W e wish to thank Dr. R. Chaussinand for the provision of the 
strain M . mm'ianum, Dr. C. H. Binford for the strains Binford Q and N, and Mr. C. H . 
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