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Babes (' ), Unna (8), alld other worker s have ques tioned whether 
the O'lobal matrix of the clumps and globi of My cobacter ium lepm,e 
is produced by the bacillus or in part by interaction s bet\\'een the bacil­
lus and the host. R ecent studies by electron microscopy of ultra- thin 
sections have focused attention on the electron-transpar ent zones, but 
have not elucidated their origin 01' nature. Since on mycobacteria 
grown in tissues ther e may be an admixture of capsular and tissue 
components or a definabl e zone of interaction, a fe w chemical and 
physical data may help to clarify this question. 

Cytological ouserva f.io'ns.-Cytologic evid ence from ultra-thin sec­
tions is consistent with the view that capsules and matrices a rc syn­
thesized solely by the mycobacteria, and that the zones of interaction 
with tissue arc at the outer surface of these structures. The disap­
pearance of such materials from M. lepm e during sulfone therapy 
can best be explain ed on the basis that capsules are not to be expected 
on senescent bacterial populations (0), and that chemotherapeutic 
agents modify synthetic processes in bacteria rather than in mam­
malian tissues. The zones around M. leprae and M. lep'rae 1nUr"iU111, are 
not seen around unrelated infectious agents. The sharing of ma trices 
by M. lerme causes clumping which is analogous to that tubercle bacilli 
grown in vitro. Futhermore, it will be noted that clumps and globi of 
M. leprae arc imbedded in homogeneous masses of electron-trans­
parent material, and that the outer surface of the globus seems to be 
r estrained by a thin membrane (2,3 ). 

Che'mical behavior.- F rank differ ences in the chemical and physical 
properties of tissue derivatives and mycobacterial matrices or surfaces 
afford further evidence that the electron-transparent and clumping 
component is purely of mycobacterial origin. 

Chloroform, for example, coagulates tissue components, and is the 
major solvent for the waxes of tubercle bacilli. Brief shaking with 
only 5-10 per cent chloroform in aqueous systems is the method par 
excellence for declumping and disper sing M. leprae into suspensions 
comprised of single bacilli. This prompt penetration of large globi 

1 New address : Johns H opkins- Leonard Wood Memorial Leprosy Resea rch La bora tory, 
Depa rtment of P a thobiology, The Johns Hopkins School of Hygiene, Baltimore 5, Ma ryland. 

172 



2D, 2 Hank g: 01'igl:ns of Capsules on 111. lcp1'oe 173 

leaves littl e douht that the classical chloroform soluhle lipid s of myco­
bacteria are the major bonding su hstances in the e lectron-transpa ren t 
material. The declumping phenomenon is a characteristic of all cultured 
mycobacteria and of tuhercle bacilli in exudates (1). 

Digest ion with 0.;') pel' cent bile and 1 per cent pancreatin at 37°C 
is a most effective means of digesting and dispersing ti ssue components 
other thaTl collagen . I f the componellts in questiOll were admixtures 
of tissue and bacterial substances, they should be altered by this 
reagen t. Howeve r, such digestion s fa.il to declump M. lep1'oe, tubercle 
hacilli, 01' ill. p7l7ei. rllhey do not alte]' the dye-im])el'll1ea.hility of M. 
lepm e muri1lm. ~lh e capsules remaining' afte], this t reAtment are demon­
s trabl e by light microscopy. 

I so-electric be7l(/vior.- 11~vidence that tissue components are 
adsorbed to th e capsular surfaces of tissue-grown mycobacteria an(l 
can he r emoved without modifying the properties expected in myco­
hacteria is as follows. Distinction hetween tissue-coated surfaces and 
ll1~Tcohacterial envelopes is possible because of the differ ent iso-electric 
points of ti ssue homogella.tes (pH 4.6) and all nOl'mal mycohacterial 
species studi ed (pH 1.;,)-2.0). After M. lep1'(le 1Ilurium, has heen washeel 
in aqueous media until apparently free of tissue (") ::mel devoid of 
demonstrabl e tissue enzymes (~), the suspension s have always floc­
culated at pH 4-.6 and not at pH 1.5. This indicates that such bacilli are 
coated ,,·ith ti ssue components. However, after 5 minutes at 37°C in 
1 per cent pancreatin at pH 7.8, these suspension s are stable at pH 4.6 
and flocculate rapidly at pH 1.5. After such treatment these organisms 
transfer hydrogen to external acceptors at the usual very slow, persist­
ent rates. ~rhey are infectious for animals. ~lhey possess the usual 
tol erance to potassium hydroxide, are l'eSistallt to permeation hy 
saft-anin and tetrazoles, and stain but slowly with crystal violet. 

SUMMARY 

Frank differences in the chemical and physical properties of tissue 
derivatives and the electron-transpar ent materials surrounding tissue­
grown mycobacteria, indicate that these structures are synthesized 
solely by th e mycobactel'ia, and that tissue components occur only on 
their outermost surfaces. 

RESUMEN 

Llls I1lllnifiesta s difel'encias .en las pl'opiedlldes qUllllicas y f isicilS de l o~ derivados 
histol6gicos y Ia" sustancias electrono-transpal'entes que rodean las micobactel'ias culti ­
vadas en tejido, indican que dichas estl'ucturas son sintctizadas exclm;ivnmente pOl' 
las micobactel'ill s, y que no se pl'esentan componentes hi stolog- icos mas que en sus carll 
mas extel'nlls. 

RESUME 

On consLate des differences nettes dan, les pl'opl'ietes chimiques et physiques des 
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derives tissulaires et du materi el tran 'parent a u mi croscop c eledronique qui entoure les 
mycobacte l'i es obtenues a p artir de ti ssu . Le: differences montrent qu e ces structlll'cS 
sont syutheti sees uniquement p arle: mycobacteries, et que les constitua nts t issul a ircs ' 
n'exi -tent seulement qu 'a leur p eriph erie la plus externe. 
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