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of talks 011 clinical allll epillcmiologic iu;pcds uf leprusy as a di sease 
rather than s impl y as a laboratory problem. 

'I'he attelldallce at the Conferellce was highly gl'atifyillg, allJ it is 
worth noting that the participants gathered in vVashington largely at 
their own expense, or financed their travel through their r esearch insti­
tutions or governments. 

'I~he Conference consisted of semiformal papers and fr ee di scus­
sion s. 'I'he latter were consider ed as of as mnch importallce as the for­
me I'. I t is no exaggeration to say that the experts in other fi elds ftll'­
nished significant leads to investigators presently engaged in laboratory 
research on lepl'osy, an cl that the deliberations of the Conference as a 
whole stimulated investigators who have had success in other field s to 
devote some of thei [' a ttention to the bafflillg problem of lep rosy. I t is 
helieved that in these two ways leprosy r esearch will be advanced . 

'I~he Proceedings, which are car ried as Pa rt 2 of this issue of 
THE JOUlmAL, give a verbatim r eport of the papers and the discussion s 
that follow ed them. The Editorial Board of THE .JOLTHNAL, many of 
whom were present at the Conference, bel ieves that a widel' distribu­
tion of the information and under stand ing developed at the Conference, 
achieved through the pages of 'J~HE J OURNAL, will be of lasting value. 

E SMOND R. LONG 

THE LYSOSO J\JES 
Late la st year, while leafing over an issue of the British Medica l 

Jou rna l, we chanced upon a brief 1'evicw wi th the above heading. t The 
word "lysosomes" meaning nothing to us, we awoke to the fa,ct that 
there had developed a n ew fi eld of cell study of which we were not 
aware. '1'he review, being obviously of advanced work, did not convey 
an idea of the" lysosome concept" itself, except that it pertained to 
a special class of intracellular bodics containing enzymes, but it was 
evidently not a particularly n ew concept since de Duve and associates 
were credited with having discovered these boilies in 1955. It also 
appeared that the subject must be of some importance, since the Ciba 
Foundation was led to convene a symposium on it, and one of some 
size since the r eport contain s som e 4i)0 pages-and costs £3! 

The word "lysosome" was not found in the medical dictionaries 
available, but after all none of them is of recent vintage. It ",vas some 
consolation, however, to find that the name had not yet been accorded 
a place in the subject index of Inde.y MecliCt(,s . ~ 

A search of the author indices of that publication revealed that 
de Duve's name had appeared repeatedly for some years (often as a 
joint author), notably in a numbered serie of no less than 15 articles 

l e .UlERON, R. LysosolllCS. R c\'i c lV of a Ciba :F'ollllrlntiOIl Symposium. British ' Mcel. J. 1 
(1964 ) 1102-1103. 

2Tho subject Iysosomes appeared later in In dex M. edicus, in the January 1965 issue. 
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ill the fJ i ocl/{! lII i ut[ JOllrll al 011 t i ~" lll\ fraeiiollHt iOll :-; t Illli('~ , I'l'Jlort illg' 
biochemical work with tilt' rat liVl'r which I('d to t ill' di~cov(' ry of th(' 
ly~0~om 0~ . About lD60, it HPP0urcd , d0 I)uv(' 1H'g'Hli jlllhli"hillg' 01 1 till' 
subject of I y~o~om r~, fir st ill Eu rop0all I)('riodi cal ~ alld fina ll y ill tl10 
S r'ienti/ir: A 111 eric(f 11 / all advall ced popular ~c i r ll ce llIagaJ:ill(\. 

NOllr of tIl(' s0v0ral availahk arLiclrs r ll collllt('J"r d ill that ~rarch 
and s incr g ivcs all Y COIlIj)l'cJ10ll s iv (' notioll of dr l)uv0 's idca s of what 
Lh e lysosom cs arc, s ince th ey d0al with spec ial pha scs of tho mattc!". 
l rsuall y the 0111." s ignifi call t r 0f r r011 ce to all arti cl0 011 th 0 l ysoson10~ 
by de I)uve is to hi s rolative ly ('a riy cOlltrihutiOlI to a hook that is Ilot' 
widoly accoss ibl o.4 'rh e Scien tific AIII (' 1'iNI1l arti cl0, wholl procllr0d , was 
found to bo hasic ali(I to COV0r tIl(' suhj0ct from th e boginning, and H 
I'(\view of it ha s bre ll pr0pa 1' 0d for this i~ S U 0 of TIH~ J OU RN AL. For 
311yon e a s compl ct0 1~r ignorant of the suhject as \\'0 wcr0, it might 
ho woll to r ead that it om fir st. ']' h0 1I0/e 011 thc eiha symposium ill the 
British Medical J our110 1 \\'hich stHrt r (l 01'11' ~ ('al'c h i~ al so pllhli sh0d 
ns a r eview, hy pcrmi ss ion . 

Of t'hc srvcral s(' ri 0s of arti cles fOlllld in thl' .}f)U'/'I/(fl of R x peri­
IJI P11 f{({ Mpdici'l'/p, th e llIost hc lpful is " :-;0ri0 s, mainly h~r Cohn Hlld 
Hirsch (01' vice versa ) , from the .I\ ockcfc llcl' Im;titut0, on tho g l'a llu] 0s 
of the 10ucocytes . .In 11011 0 of tho titl 0s doe~ th0 wore! " lysosomo" ap­
pear, but it does appea r in the tcxt of ~om c of them. In some, the 
picture -0sp ecially tho elech'oll microgl'aph~-al'o valuable. 

P ass ing up t hree a rti cles h,\' Cohn anel :\[or5e tha t appea r erl in 1959 fl nd 1960, 
th e fi rs t of t hree by th e Cohn -Hil'~r h t r flm [112 (1960) 983-1004] t ell s of th r i ~oh ­
t ion of the spec ifi c cyt opb1smic g' rflnnl rs of th e p ol)'mol'ph onu clra l's, and of the 
(·hemi ca l a nd r n;r,yma ti c anlll)' ses appli ed. 1t \\'as eonr·lurlrd that th e g'l'anlllr:; " ;; (,(,111 

to be analogous to th ose of livel' 1,)';';OS0111(,8 desc ribed b)' de Duve." There a re two 
r lec tron mi crogr a ph s of ultra-thin sec tion s, one of a ccn t ri fug'ed g'ranule pellet, 
a nd fo r compari son onr of 11 rabbit polymol'ph onu clea r. (Thi s Hrti cle ha s bef'n 
a bstracted,) Th e ot lH'1' t wo fl rti ele::; [112 (]960) 1005-]01 4 fllHI ]01 5-10:2:2 ] deal with 
th e degra nul a ti on of th e leucoc)·tes foll owing ph agocytosis o f mi croorg'fll1isms, with ­
out menti on of Iysosomrs. A stud,v by Hirsch [116 (1962) 8:27-833] is particularl ~1 
in teresting. By cin emHtog'l'Hphy he sho\\'cd th e f usion of th e mr mbranes of granul es 
of chi cken polymorph onu clea r leucocytes and th ose surrounding ingested bodi es [i. e" 
the "ph agosomes"]. Aga in th e gr a nul es were sH id to rese mble closely the lysosomes 
of de Duve. (Abstrac ted.) 

E osinophiles were dea lt wi th, in the sa me way, b.v A rcher and Hirsch [118 (1963) 
277-281) . (Abstr acted.) Th ose of the hor se were used, fo l' th eir granul es are fe w and 
r el a ti vely huge. Th ese cell s, too, are l'ega rd ed as lysosome-like. 

Th e mac roph ages were studied by Cohn and Wiener [118 (1963) 991-1008 anrl 
]009-1019). (A h.-tl'a cted.) Th r se (' rll s were fro m l'ahbits, those ohta ined f rom th l' 
a lveo li o f the lungs aftel' B CG stimula ti on lwing th e mos t usrf'ul. At th e rl)(1 it. i,.; 
sa id t ha t some inges ted parti cles, lik e t hosr of ('arbon, a re l'eta in r d ind efinitel y [in 
tl1(' " digesti\'e body" crea ted b,v the f us ion of thr g'mnlll c with th e phagosom e) . Tn 
this conn ecti on, pass ing' mention is made of t he lesions of tubercul os is a Bd leprosy. 

F ina ll y, n f ur ther s tu dy of the dr g ranulation of leucocytes a f trr p hagocy tosis 

3DE DUVE, C. The lysosome. Scient ific An lc ricn n 208 (1964) Xo. 3 ( May), 64·72. 
4 DE DUVE, C. Lysosomes : a new group of cytoplasmic particles, in Subcellula r P ar t icles 

(T. H ayashi, cd,), New York, Ronald P ress Co., 1959, p. 128 . 
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of lIy moSil ll . by ZUl' k('l', I;' n lllldi" lin d H irsch [120 ( 1 9(j~) 50n-57;i ], t/ (' II IO lls trates t ll (· 
fu s ion of the g l'anu le [ IY'losome] anll the pha go:<oll1e, in wh ich pl'oces,; thc contin ui t,v 
of the combi ll cd ('e ll \\'a ll is ma in tained, This I'l'po r t is l\ota ble fo l' t hl' excell ent''' 
Ol th e (' Ip(' l ron mi(']'og'r<llll s lI 'ith whi ch it is illu st rated, One of tht'lIl , for exam pl e, 
lII adt, at a lIl :1 g'lIifi eatio l\ of' I '):~ , OOO , shows t hl' idl' nt it,v of' thp (I ouhle-layt' l·prl ml'm­
hl'HlI('S Ihat Slll'l'Oli li d III(' phagosolil e (dl, !'i v('d f l'Oli1 thp ('pll Inill ) , til(' 1)'soi-;onH' 
(dl' !'i l'lltiol\ l\ot !;l\ OI\, Il ) , alld IIII' ('( '" 1I';i11 i tspl f, 

'll lH' S0 \'l' I'Cll OOWI' "d icl!'s <l\ ' () ,\' (' dl~r OI i 1.,'sosOIl I('s lhnt hav(' ap­
))(,HI'l' ll ill til(' ./0111'11 11 7 oj' fi). )' Jl(, 'I"iJII (, 'II 11I 1 M er/il'ill (' aI'(' 0 11 pa r t icular 
stlldi (' s of' 11 0 :-q)('C' iHI ill i l' I' ('s i ]) (' ]'(' . ~\I l' ld iOIl IlI H." , ho\\,C'vt· l' , h C' made of 
ih)'('(' "riieil>s h." HIl 1;: lI g lish g roup 1117 ( 19(i;-l) H7!l-H87; 121 (H)();3) 
-W;1--t.7-t. alld -t.77 --t.H(il \\'hi eh (\ ('a l \\' jih ih (' (' fr(' cis of cytopathic an(l 
1l0lleytoj>Htlli c vil'll s('s 0 11 til(' 1." SOSOIl I('S of chi ck C' llIhl'~ro c(' ll s in cul­
tUI'('S . 

Jf,IJ(·ol)({c/el' i(f.--Th (' 1Il tl' I' ('s i of I<' p!'ologists i ll tIll' matt l' 1' of t hC' 
lysosolll C's is ll a tlll'a ll~' COllC(' I'I I(' <I ",ith th C' il' C' ('feets 0 11 llIycohactrr ia , 
i' )('c ifi ca ll .\" t h(' 10pl'oi'." hHc ilns. 

'1'1H' o lll~' t-llin g- fO lllld about tha t ha r illn s is a hl'i l'f 11I C' lI t ioll in th c' 
s l'cond C'cliti on or l'och n lll c 's hook. ,\I though tlw \\'o l'(11:-'sosoll\ C's clops 
1I0t appear ill tlw illcl ('x, 1I1 C' llti oll of l11<'s(' ohj C'c1- s is fo 11 11(1 in the COI1 -
il'ihn tioll h~" Hri 0g-(\ r HII<I i\ 11 0 11 . ~ ' I' h('y t f' ll of (and s how ill two e lcct rOl I 
lIIicrographs ) dCll S(, bodies sOlll rt illlCS fO llnd in the c~' Lo j>l ai' lll of lC'pl'a 
('ell s Lap}JarC' lltl~' th (' opaque hodiC' s of Nish1u ra and hIl 3C'daG•7 ] which 
they l'(\ga 1'(1 as of the cla ss of lysosomes of de Dn ve. '('h ey hold i t to 
he "ye r~' pJ'oba hI e that thc P I' C'Clll'sors of the IC' pJ'a cell inclusion s 

l ' lG, l.- l'l t l' athin sect ion of a hi sti o, 
cytc i ll :lll TT:H H" m Ollse il l days nfte!' 
in fedi o ll ( l1 ,:WO X) . S howin g (M) se \", 
e l'n l bac i lli in 11 s illg le SHt ( p hHgOSOIll C) , 
all (l SO IlI C ba c illi cmbc<l(l ed in IYsoso ll1l'S 
(L). ( A lso li t X , cCl'bli 1l obj cc't s c,d led 
"X" bodi es, but sec Fig, :!, ) 

~B!l.ll': (; r:R. I;:, \ 1. "'I<I , \ 1.1.10: :-': • • r. lI f. 'I' he SlI IHlI i('I'O"('opi('al s tl'lldll),(' of M . Ii' Pl'fl f , in Coeh , 
I""11' . H. ( I. :l lld J) :I\' ('.". T. ~', 1. "1'1'0".\ ' ill Th (' " 1' ,\ ' ;1I1t1 P I'"di ,·. ·. Ihi ' I" I, J oh ll " ' r igh t 8:: ~OIl S 
Lid , :! Il d ed " J % -I, PI', :{ !l ' ~II , 

tJN ISll llCH ,I. ~ 1. 'I' ll(' (' I('dl'o ll Illi l' I' O,,'o pi (' I,,, , i, of II' l' JI :l l llO log ." of It' P I'O;;,\', -lnl p l' ll a t . J , 
L cl'I'o., y 28 ( 19(;0 ) ;) ;i7 - ;~7 !1. 

7J ~1.1I-:D ,I , '1'. a ll d ('O:-II'I'I', .T, Elect l'o ll lIli t l'Osco pe sh l(l y of J1,lj cob ac/(' rilflll Zcp r ae and its 
ellvironlll ell t ill a \' e~ it u l n r le p rosy lesio n. J , Bact. 83 (J 962 ) -!3 - 5 ~. 
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awl poss ibly th e ill clu s ioll it self are s igll s alld S,V ll1ptOlll S of lysosome 
1:lctivity ill thes e' ce ll s. " Thi s, they add, llll:l)r throw 11e'\' light Oil the 
host ce ll-p1:l ra si te \'lliation sh ip in leprosy. 

The only article ell co uuLerC'tl that is particularly concerned with 
Hcid-fast bacilli is hy ~1C'l'ckx, Browll and Karlsoll,8 of the ?llayo Clinic. 
They injected large groups of wbitp mi ce intravenou sly with Ill. tl/b er ­
(,1 ilo8is (I{;"n I1v) and with tIl(' Hat tey baci llu s (13-1-1), studying' the 

I·' IG. :!.- ShOll"illg " Y" 
I.odi cs ( 111",.ked Y ) ill til(' 
IlIlIg of n B-1-1 1ll0U HC 1:"50 

'tla "s a ft c·,. i II fectio ll 
( ~:800X) . Also sC\'eral 
" X " bod ius . the lu rgest 
'111([ llIost typicn I "m" "kcd 
X. ) 

lesion s produced at varying inte rval s h:' both light and electroll Illicro­
scopy. Som e of the findings are of spec ial interest from the present 
point of vie\\'. 

An obse rvation ofincidelltal interest wa s r ecorded in the first of 
the reports of Cohn and M Ol'se that we passed over r J. E.rp er. JIll ed. 
110 (J 959) 419--I:-I-3J, which is concerned mainl:' with the effects of 
polymorpholluclea r leucocytes on staphylococci. Tn one experiment 
they tested for comparison several other spec ies of bacte ria, including 
two acid-fasts (JI. slIl e.r!l1wtis ancllll. fortuitu1II Pen. 0). 'l'hesc lll.'-CO-

111:l cie ria were l'eadil~' phagocyted hut not kiUed by the leucocytcs ; they 
\\'ere HOt "susceptible to intraleucocytic hacter icidal mechanisms." 

Tn the studies by Merckx, Brown and Karlson, the ba cilli wer c 
found to be surrounded h:' elect roll-tran sparent 7.011eS outlined hy lllem­
hrallcs, as r cported for M. Zep1"u e and. other llIycobacteria; these rep­
r esented. phagosomes (l;'ig. ] , M).~ Some were embedded ill "electroll-

8:\lr:HCKX, .J. I ~ ., BltOWN , JH ., A. I. . :l1Ii! K .\J{J.so:--: , A . n. An dlpctl"oll -lIIi c l"oseopic s tud y 
of ex pe l"illi c lital illfcdiollH with a c id-fast ba c illi. Ame l"it":l1I ]{e \' . R esp. Di s. 89 ( \[)(;-! ) 485 ·496 . 

9't' he pictu l"es used her e were kind ly s uVplicd by olle of the a u t ho l's ( D,.. Karlson ) . 
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opaqu e hotii efoi, " which .I1<.I,\"c II('eTl (/ ('s('.rih (' (l ill l (l IH' O i'i ~' .It,giom: ; tlwse 
hodi(' s th ey r eg;u'ded a s lysoRom efoi (l~'iK . t, L) . On e t~rre of intrfl ­
cellular bodies, the "l'" ho(\i es- foiDlall , (llectroll -ci clI se, and fl·(lqll('nt.ly 
vacuolated (Fig. 2, 1') - wer e often foulld extraccllular in tcrminal 
stages of the infection. 1~hese and certain other bodies they thought 
mi ght all he lysosomes in differ ent stages of activity. (Anothe r t ype, 
th e "X " bodies [Fig. 2, X] , were found onl y in the lun gs, <In(\ a re 
not of present inter es t.) Finally, they desc rihecl and pictured a pe­
culiar kind of intrabacillal'Y foi pl1C'l'uI 0, \\'hi ch i foi di scuss0d in the accom­
panying note. 

:I t r emain s t o be seen what a thorough study of leprosy ba cilli in 
the les ion s will r eveal with respect to som e of th ese hodies . Structures 
similar to the "opaqu0 hodi es " which Brieger and All en, and Mer ckx 
and a ssociates, r ega rd a s lysosomes, have been r epeatedly dem on­
stra ted in leprosy, but no other s of the lysosome form s have been r e­
ported. It seems possibl e that lepromatous lesion s are not favorable 
material in which to search for advanced form s of such bodies, since 
the bacilli are so well tol era ted in them and multiply . Tt may perhaps 
be that such forms should be sought in the normal torpid nonreactional 
tuberculoid lesions, for in th em on e sometimes find s, with th e light 
microscope, an occa sion al acid-fa st hacillus in the process of disinteg­
ration. - H. ,V. \i\lAm~ 

" SPHERULBS" OF ilt[Y COBACTmUA 

..:-\ peculiarly inter es ting f eature of the r eport of !If el'ckx and a sso­
ciates, consid ered in the preceding note, is the ohservation of the pro­
duction of peculiar " spherules" within th e mycobacteria. studied, both 
i n vivo and i n vi t 'r o. 

~rhese bodies, more common in th e les ion ' of B+l mice than ill those 
of H37Rv mice, surprisingly were not seen 1mtil several months after 
infection ; they wer e pa.rticularly promin ent in the liver and spleen 
when the leson s appeared to he r egressing . rrhe bacilli in which they 
appeared, it is pointed out, wer e in conta ct with the cytoplasm of 
the cells and not in "bags" (i.e. , phagosom es ). ~imilar bodies, which 
they call ed " sporelike structures, " have been described by Brieger 
and GIau ert in 111. (lVi ll 1'n.1 

Spherul es ma y be homogenou s (se0 th0 bacillus ill Fig l),~ or fill 01~' 
granular, or they may conta in electroll -opaqu e granul es or fil aments. 
1'he spherules are apparently r elea sed by rupture of the ha cillus, and 
some may become embedded in lysosom es (Fig'. 2) . Tt is not known 
what part the spherul es may play ill the growth a1l(1 development of 
mycobacteria .. 

It may be noted, howevcr , tbat the structure (g ranul c ) within the 

lBRlEGER , E . M. and GLAuER'r , A. M. Sp ore·like struct m cs in I"he tube l'cle bac illu s. 
Nature (London ) 178 (1956) 544. (Heferell ce i "om Mcrck x et (II. ) 

~PjctUl'CS kin dly supplied by Dr. K arl sOll. 


