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INTERRELATIONSHIPS AMONG MYCOBACTERIA 
Among the original articles and other papers published in this 

issue of THE JOURNAL are several bearing on a matter of increasing 
inte rest in medical meetings and scientifi c journals, viz., antigenic in­
terrelationships among the mycobacteria. 

The paper by Rao, Nadkarni and Khanolkar illustrates the trend, 
and indicates some of the principal immunologic methods used today 
in demonstrating the presence of antigens or antibodies, possessed in 
common, among chemically complex mixtures, such as culture filtrates 
from growing microorganisms, and the serum of animals immunized 
by disease or artificial inoculation. One of the most fruitful technics 
described is that of double (or multiple ) diffusion of antigens and 
antibodies from separate locales in agar plates, with the production 
of lines or concentric rings of precipitin r eaction, giving visible 
evidence of antigen-antibody union. 

Numerous other methods are availablc, which in essence yield 
similar data. Rao and her associates have reported results with 
several of these procedures. Only time will tell if the cultivable or­
ganism with which the report deals is truly closely related to leprosy. 
One element brought out in the paper is the difficulty, in any such ex­
periments, of eliminating antibodies to other substances than the my­
cobacterial antigens, and particularly to the blood and tissue compo­
nents almost invariably adhering to bacilli grown in living tissues, 
cell s, and media derived from them. Refer ence will be made to this 
phenomenon a few paragraphs hence. 

Another paper of important significance in the same respect is 
the one by Convit, Lapenta and Ilukevich, in which the bold and 
imaginative concept is presented that the numerous cultivable, fast­
growing mycobacteria isolated occasionally from lepromatous lesions 
may not r epresent saprophytes living as secondary invader s in 
leprotic tissues, as often supposed, but actually be new species derived 
from the true leprosy bacilli in the lesions by genetic interchange of 
factors possibly concerned in growth on artificial media. A great 
deal of work will be r equired to test the validity of this cautiously ad-
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vanced hypothes is. It is a d('monstratl'll fact, howcv(' r , that the ]1<1 -

tu re of some mycobactcria can he modified hy the in t roduction of 
geneti c material from outside sources. vVhat might be called the 
"Southel'll Califol'llia bacteriophage school" has shown on numerous 
occasions that phage desoxyribonucleic acid call bc added to mycohac-
1(' ria , in cluding tub('I'ck ha cilli <Im1 saprophy.t('s such as ill. smegma /is, 
a procedur(' that might lead to p('rmanent gellctic change. Definite, 
pe rs is ting gcnetic modificatioll s havc h (,(, 11 hrought ahout in many 
other mi croorgani Rms in thc years followi11 g thc class ic experimc11ts 
of Avcry, MacLeod and 1\[c(' a rty ill 19-1-3 011 the transformation of 
pneumococcal typ('s through thc illt (' rchange of thei l' respective <1es­
oXYl'ihollucki c acids. There appears to be reason to expect the di s­
CO\'(' IY of simila l' ph(,llonwna in mycobacte ri a. 

The suhject is stimulating increasing attention in intc1'llat ional 
meetings. Several pap('r!", touched upon it at the l'eCclllt Rio d (' Jan eiro 
Cong ress . Studies ar(' going on a ll 0\'(' 1' the world. 'fh (' Rditor, 110t 
unnaturally, is more familial' with thos(' in th(' United Stat('s than 
('1sewhere, and it is poss ihk that a gr('ater effort ha s been made thus 
far in the 1 nited States to class ify a11<l codify the mycobad(' ri a . ']'he 
wid e usc of the g roup-class ification of E1'Il('st Rtmyon supports this 
view. So mu ch interest has beCl1 di splayed that a nl1mb('r of lll V(,S­
tigators ill the United States have combin ed in a loosely knit" antige11 
study group" fol' a concentrated investiga tion of mycobacte rial anti ­
gens. 

This movement lcd, in its ('a rly stages, to a small i11te1'11ational 
gathe ring in April 1963 of exper ts in the fi eld at the Aidie House ill 
Warrenton, Virginia, where the experience of qualified workers from 
I':u rop(', As ia and the Americas wa s set forth . rrhe symposium was 
spon so red by the Geo rg(' \Vashington Univ(,l'sity of Wa shillgton, D.C. 
and the Nationa l Tuberculosis Association of the United States, with 
the generous support of a pharmaceutical suppl y house. Not sur­
prisingly the discu s~ioll s were based in conside1'3bl e measure on chemi­
cal and immunologic procedures developed over many years in s tudies 
of the tubercle bacillus. It is of inte res t in thi s conn ection to note 
a r emark of one of the evening speakers at the symposium, Dr. James 
"Watt, Assistant Surgeon Ge11e1'31 for Int('rnational Affairs, U .S. 
Public H ealth Service, who refe1Ted to tuberculosis and leprosy as 
"country cousin s." This is a term prohably not widely known out­
side of English-speaking co 1m tries. It refers in an imprecise way to 
relatives 'who visit each other infreq uelltly and arc not w(']] informed 
on each other's environment and activities . It is used particularly 
to designate country-res id ent kin visiting relatives in the husy big 
cities . The analogy is not wholly far-fetched . Th(' moral is, of course, 
that to mutual advantage, they mio·ht know each othe r belter. ])1'. 
vVatt implied that leprosy inve tigators a 11(1 students of tuh(' rculosi 
should have more contact. 
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Technics ·di scussed on that occasion, whi ch ha ve proved f ruitful 
thus far in studying the ove rlapping antigenic relationships among 
mycobacter ia, in cludetl d ifferelltia l chemica l fractionation, electro­
phoresis, iOIl -exchang(, chrom atography alld otl1(' r " ultra" procedures, 
for the preparation and purification of mycobacte ria l antigens, and a 
va riety of immun ologic testing proc('(lures, includillg skill-testing of 
th(' tuherculill type alld a lltllTlher of the Il ewer techn ics fo r recogni ­
tion of a ntibodies, such as the Ouchte rlony alld s imilar diffu sion tech­
Ilics for dernon stration of multiple alltigens alld alltibodies. 

Lep rosy was rep resellted in this ass(,TlIblage of experts by R. J. 
VV. Rees, who outlined his exper iments on M. le]J Hl e, JIll. lepHiemuriu'Yn 
a nd other mycobacte ria. In the expe rim (,llts 11(' r('ported, M. lepr-ae 
antigen was obtained from hUmall leprosy lesioll s, and M. lep raernu1'­
ium, antigen from culture fi ltrates from tissue culture of that organ­
ism. Rahhits we re usec\ for the proc\uction of antise ra, a nd agar 
diffu sion methods, amollg others, ~\\'e re employed in immunologic tests . 
Th ese r ('s ults, like othe rs in this symposium, will be pub li shed in the 
neal' f uture, b ut advance examillat ioll of the transcribed record indi ­
cates that Rees found a sigllificallt extellt of cross reactions in the 
case of leprosy bacilli and othe r mycobacteria and to somewhat less 
extent in the case of ra t lep rosy orgallisms a nd ·the other bacteria 
tested. Lep rosy bacilli s timulated the production of antibodies caus­
ing precipitation with the homologous alltigen, and other mycobac­
teria as ~\\'e ll, including the tubercle bacillus. Rig id precautions were 
taken through antibody absorption techllics to ('xclud(' reaction s to 
an imal or human constitutents. 

Much work may b(' expected in this g(,lI era l fi eld ill the months 
to come. In the wo rld's leading tuberculosis joul'llals the trend is 
clearly visible. Readers will recall a r ticles of comparable import ill 
tl1(' I :-<TERNATIOKAL J OURNAL OF Ll·;PROSY. '1'he subject has many ramifi ­
cations, including, particularly: cross, and therefore ulldes irable, skin 
reaction s in epidemiolog ic su rveys for tuberculos is ; the possibili ty of 
using other than homol ogous organisms ill a rtifi cial immunization , 
e.g., Be G in leprosy; and specific and non specifi c elements in chemo­
therapy. A mutua l partial susceptibility to some of the tuberculo­
static drugs is ev ident in tuh(' rculos is and leprosy, but ext raordinary 
variation s occur in the sensit ivity of the various other mycobacte ria . 

The cross relationship appea rs established, but it mus t be ad­
mitted that insufficient attempt has been made to lea rn of cross reac­
tions among mycobacte ria and othe r ll onacid-fast bacteria. It would 
1)(' imposs ible even to direct attentioll to tIll' many illvest igat ion s Ull ­
derway. ·Without some other r('lation ships, such as ove rlapping a n­
t igenic compon en ts, the unity of mycobacter ia as a g roup would hang 
chiefl y on a rather slend('r thl'('ad, viz., their capacity, once stain ed, 
to l'e. ·ist acid and alcohol decolorization . As it is, howeve r, not only 
do antigenic relation ships come into play, hu t others as well, in -
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eluding chemotherapy. In a revie\\' , in T' I-II-: J OUHXAL (32 (1964) 100-
101) of a thought provoking Japanese monograph entitled (( St~tdies of 
L ept"osJj Ha serl lIp on Fundamental ' wrestigation into T uberculosis," 
attention \\'as called to a statement by K. Tanioku, who considered it 
unlikely that anything as simple as cOll stitutional make-up, as r evealed 
hy acid-fastn ess, could be responsible fol' the success of some of the 
antituhCl'culos is drugs in leprosy. Hi s view is probably shared by 
many, vir-., that othe r factors in pathogenes is, e.g., the phenomena of 
allergy, are conce rned . 

All in al l, much attent ion is being given to the problem. Nearly 
sixty years ago, in 1905, it was r ecognized as an old on e, but consid­
ered closed. '1\"0 competen t investigators in Robert Koch ' Division 
of Tuberculosis in the Department of H ealth in Berlin, A. F. 'Weber 
and .Max Taute, after exhaustive study, were satisfied that the myco­
bacteria wer e well fixed in type. Not a few investigators today, how­
ever , hayc become se riously doubtful of their 110nmutability . 

- E SMOND R. LO NG 

THE CUL'I'IV A'J'ION OF lti. LEPRAE BY MALCOLM SOULE 

1'he purpose of this note is to call the attention of the present 
generation of leprosy workers to th e work of Malcolm H. Soule on the 
cultivation of th e leprosy bacillus. The r esults of that work, the first 
phase of which was don e in association with Earl B. McKinl ey a full 
thirty years ago, seem to have been forgotten. They were, admittedly, 
contro\'er sial, and there is no r ecord of anybody having succeeded in 
repeating them. Nevertheless, th e writer- who personally observed 
the second phase of it, and made a later fo llow-up-is conv.inced that 
tl10y wer e r eal, and wishes to go on record to that e:ffect. A non­
chromogenic bacillus of a kind not r eported before, tran splantabl e but 
ver." slow and spar se in g rowth and often difficult to maintain in sub­
cultures, was r epeatedly cultivated from lepromatous leprosy lesions. 

McKinley, who in ] 928 was assign ed by the College of Physicians 
and Surgeons of Columbia University to th e directorship of th e School 
of Tropical ~Iedi c ine in Puerto Rico, arranged in 1930 with Soule, who 
at the Uni\'ersity of Michigan had started out as a chemi st but soon 
turned bacteriolog ist, to join him for a year as a visiting professor. 

Together they attacked the problem of th e cultivation of the 
leprosy bacillus. In 19321, 2 , 3 they reported success in cultivating, in a 
partial-tension atmosphere (40 % 0 2 and 10% C02), a bacillus with the 
characteri sti cs described. Long afterward McKinl ey4 told how difficult 
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