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cases of leprosy, retu rn s to the North , s tays there a nd develops lepra y 
10 years later, th e incubat ion peri od is said to have been of 10 years 
duration. It i assumed that a fter hi s return ther ha s been no inv asion 
by the organ isms. But can we ay with as ur a nce tha t in fection co uld 
not have taken place in th e _·orth during thi s lo-year interval ? 

Infection by invasion of acid-fast bacilli in th e soil see ms improb
able, especially in region wher e lepro y is not kn own to occur. Evidence 
o the effect that soil injec ted into ra ts will give rise to lepro y is rather 

weak, and ye t there is rea on to believe that th e so il actua lly conta ins 
rat leprosy bacilli . T he incid ence of huma n leprosy is cons ta ntly a little 
higher in males than in females , p roba bly becau the males of th e 
poorer classes labor more in th e fields than do the femal es, a nd are more 
ubject to slight cuts and abra ion s o f th e hands and feet which would 

afford portals of en try for soil orga nisms. 
It is pas ible tha t huma n car riers of infection may exist unrecogni zed , 

either because they sh ow no symptoms or beca use the symptoms th ey 
do present are not corre tly d iagnosed . O ur view of the incid ence of 
infectlous diseases L ex pa nding at a ur p ri ing ra te, as is demo nst ra ted 
ina striking way in l\JcKi nley 's Geography of Disease. A few ye a rs ago 
we believed that poliomyelitis wa s ra re or absent in the tropics. Now, 
neutralization te ts indica te that it is not so limit ed (H udson a nd Le n
ette 1938) , but that para ly tic symptoms are less freq ue nt than in th e 

. .orth and epid emic s virtua lly u nknown . Tn th e a bse nce o f a diagnostic 
rolozical or sensit ivity test for lep rosy, a nd in co nside ra tion of th e 
ckof interest in lepro y shown by most p ra ctiti on ers , a ny mild cases 
hich miRht occur would p robably pass unnoticed. And p erhaps in cold 
Ii ate. the proportion of ea es exh ibiti ng inconspi uous lesions to those 

marked that they could no t be ignored , is grea te r. W ade has re peat
tdly pointed out that lep rou lesions o f the tuberculoid type have been 

istaken for simple tuberculosis. Li i and Sebast ia ni have de c ribed 
ion which looked like sarcoids but which contained acid -f ast ba cilli 

nd later developed into un mista kabl e leprosy . Recn sticrna conclude s 
a 

Lenrosv may manifest it self in the form of skin affect ions which hist ologica lly 
idt wi th Besnier 's lupus pe rnio, Bocek 's cu tan eou s sarcoids and chauma nu 's 

hrodermia, 

critical analysis of th e simila ri ty is giv en in an editoria l by Wade 
and in Correspondence in the l nternational Journal of Leprosy. Ru t 

r v in the [orth seems to be less commun ica ble than in the South. 
themetropolitan dist ric t of N ew York ity th er e a rc as many as one 
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hundred cases of lep rosy , whic h are periodically visited bu t not isola ted; 
yet in a ll the yea rs of activity of the healt h department t here i no 
record of leprosy having been acq uired in New York ( Polli tzer 1938) . 

A third po ibility i- that of in fection from an anima l res ervo ir of 
organisms. Ha rdly a yea r passe in which one or more d iseases in man 
are not traced to a nimals fai rly closely associated with ma n. So-called 
ra t leprosy i geographica lly q uite widely spread . . leprosy-lik e disease 
of mice has been report ed by Krakower and Gonzalez. Ra ts and mice 
down the ages have lived with man. Before the experiments of • ellards 
we listed Ma cacus rhesus, rabbits and whit mice as resista nt to rat 
leprosy bacilli. He has produced fatal infections in all of the m by intra
erebral an d intraperitoneal injections of the sai d bacilli. We believe 

man to be resistant to ra t leprosy baci lli and thi ma y ordina rily be the 
ca se, ju st as many adults are fair ly resistant to repeated small invasions 
of huma n lepro y organisms. But it is sa fe to say tha t nobody has yet 
had enough fai th in the p reva lent view that the acid-fast organisms of 
rat leprosy are actually non-pathogenic for human bcinzs to inject them 
into children at the age whe n they a re mos t susceptible to human lep
rosy. Salle and Moser contend tha t "human a nd rat leprosy are caused 
by the same etiological agent ," th ough other emphasize differences. 

So much for the chances of in fect ion of Joh n Doe a fter presumed 
contact with a case of leprosy in Cent ral America . It is unlikely , but 
con ceivable. The inc uba tion probably beg ins during his visit . How long 
after leprous lesions were established was the diagnosis ma de? If the 
delay has been con. iderable, since leprosy is th e last diseas e expected 
or looked for by his family physicia n, then the period of incu ba tion as 
measur ed is too long. It should be regarded as ending when a competent 
leprologist cou ld return a positive diagnosis of leprosy. 

The only really acceptable evidence as to the le ngth of th incubation 
period is de rived from purposeful and ac cident al inoculations of man 
wit h the mycobacteria . Tn one intentional case the lesions a re sa id !o 
have been recognized one mo nth later (Lagoudaky T936 ) . Tn another. 
an ac cidental one, a small anesthetic swelling was noted 6 months a fter
wards ( de Langen 1933 ) . P rovoked by such once nt rated doses of 
organi .ms the Ie. ion probably develop faste r th an th ey woul d if they 
were the re ult of . pontaneous inoculat ion . 

Attempt to establish the incubation period dating from the injection 
of organi sm s into areas of the kin of lepers in par ts of the body remote 
from all visible lesions, with resultant su peri nfec tion, are unsati sfactory. 
because the comp ara tively short period of incuba tion noted may be 
attributed to de pleted resistance. 
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houzh the average period of incuba tion in na tur a l infection. may 

be a 10n(1 a i generally thought , it i nevertheless of sufficient 
h 0 give oppor tunity for adjustment be tw een orzani m and host. 
orzanism may change or it may ca u e the ho t to create a specia l 
en 'ironment-whether extracellula r or int ra lIula r we do not 

which i more favorable to it. During th is pe r iod o f incuba tion 
. u have been studied micro copically, for we do not k now fro m 
h area or even from what individual to take them, T he cha nge in 
i m or host or in bo th, res ult in a co nd it ion or co nd ition which 

r or prcyent mul tiplication of the organism. Obviously the or
. when seen in sect ions or cu lt ures, may differ much or li ttl e 

1 th original invaders which we never see, a nd which we suppo'e 
e elusively from other huma n bein gs , T hose studied from inten

al or accidental inoculations wi th materia l recently ta ken fro m 
bli-hed lepr u. lesions may be more viru lent tha n th original in
er because they have already undergone the long p roc ss of adap
on mentioned, 

1 IH.· IV 'S BACILLUS (Myc ohacterium lep rae) TIl E CA . E OF L EP

? In our discussion we a su me th a t it is, but a re we sure? ..\ very 
ple e di cussion of etiology has been cont r ibuted by :\ Ic K inley , ee 
• Oll e and :\IcKinley . L ong speaks of "our present lack of certain 
r ration on the bacterial cause of lepro s" Doubt is a tt ributa ble 

) fact', 

f little igniflcance perhaps is the difficulty often experienced in 
ine: any bacteria in the Ie ions of tuberculoid lep rosy . I have been 
bl 0 detect acid -fast organisms in biop y specimens of the case 

dl: ent to me by Dr. James K noll of the Virgi n Island , If, however , 
r ti ue had been exa mined or h cu ts had been de pe r , organisms 
ht have been found. It cannot be . ai d t ha t they do not occ ur in 
e ca e. of tuberculoid leprosy in the face of their d isco very by sev

'ell trained workers. n for tuna tely , the fixat ion o f the material T 
died was not suited for the use of Giemsa 's stain to the best ad, 
az . The pas ibility of the oc urrence o f mi nute gra m-nega tive or-
i ms, like Rickett sia , was therefore no t excl uded . 
lore .ign ificant are failures to rep roduce the diseas e in animals by 
ulation with cultur es o f bacteria made fr om the lep ro us Ie sions. It 
t, however. be remembered that it is eq ually impo sible to t ra n mit 
di ea e by the inocu lation of emulsions of fresh tis. ue co ntaininv 

rri	 d of bacteria, for the reason that thus far no a nimal su cepu I 
Ulan leprosy has bee n discovered . The difficulty is D t in th e culti 

,
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va tion of bact eria fro m leprou s lesions, whic h has been done by numer
ous investizat or s . T he cult ures first made by McK inley and Soule in 
1932 and ca rr ied on a nd grea t ly extend ed since th en ( M c'Kinlev and 
de Leon 193 i ) a re the most promising. In jection of the cultures pro
duces a tem porary re po nse , bu t not a continu ing disease in a nimal. 
capa ble of passaae fr om a nima l to an imal in series. U nt il some animal 
suscep tible to hu man leprosy is di scovered , lit t le progress ca n be made. 
There is rea so n to think that resistan ce is lower ed in rats defi cient in 
both H, a nd 8 2 vita mins ( Badger 1936) . No ca ses are on recor d of 
leprosy following accidenta l inocula tion o f human s with th e cultur ed 
orga nism. T he fact that it has result ed fr om inocula t ion wi th fresh 
materia l co ntaining th e bacilli does not necessarily mean that the 
bac illi are t he et iologica l agents , for a virus migh t a lso be pr esent in the 
materia l. Apparen tly no leprologists believe firmly enough in the bac
te ria l theory of ca u a ti on to inject int o th emselves bacteria free filt rates 
of finely emulsified fresh leprous lesions. 1 Yegative resul ts in sufficient 
nu mbe r would st rongly support the idea th a t the bacill i a rc the et io
logica l agent. . H owever , lik e the in ject ion o f children with rat or
ga ni oms, th e risk would be far too grea t. 

' . I S LEPROSY CA U ED BY 1\ VIRUs ? T his questi on ke eps c ropping up 
without, it seems to me, much jus tification . The difficult y men tioned of 
findi ng bacilli in tuberculoid lep rosy is one reason. The now di scredited 
ide a o f th existence of a filter able phase of the tuber cle bacillus is an
ot her. W ea k suppo rt is received fr om observa tion s, wh ich will be con
sidered latcr , to the effect that gra nula r for m of H ansen 's bacillu s grade 
do wn to the ult ruvisibl e. The fact tha t cultu res fail to transmi t the dis
ea e is expla ined by believers in virus etiology as d ue to non persistence 
of the vir us in th e pre ence of et iologically ins ignifica nt bacilli. 

It is true th a t the search for a n act ive vi ru s has not been very thor
ough. The modern met hod s o f inject ion ( M a rk ha m a nd H udson 19'61 
into fetuses ill utero are am ong th ose which have not been use d. ALo, 
the materials inj ected ha ve not been wisely selected. Inst ead of em
ploy ing tissue mulsions o f ch ro nic lesions whi ch have end ured for 
yea r ~ a bet ter way would be to employ as so urce o f the hypothetical 
viru s , very ea rly lesions, particularl y o f the t uberculoid variety in the 
acute stage, and lesions during th e lepra react ion. 

Yet leprosy in it s long incuba ion period , cellular reactions and 
chronic co urse ha.. little in commo n wit h th e virus disea ses kn own to us 

4 . I S L EP RO ' Y A 'SED BY A IlA CIL L S P L ~ A VI R ? T his po sibility 
cannot be a ltoget he r dismi .. ed beca use exa mp les of d iseases provoked 


