
CYTOLOGY OF LEPROSY *
 

By E. V. Cowdry
 
From l ite Anato mical Laborat ory; Jl'ashillgtOll Univcrsit y, 51. LOllis, M o. 

Two GRE AT GRO U PS of diseases are cau sed by bacteria whic h multiply 
within the endothelial or reticulo-endothelial cells of th e host. These 
are the Rickettsioses and th e Mycobacterio ses, respectively. Their 
study is one of the most fascinating problems in cytology because 
in no other situations in mammals are the relations between living cells 
and living microorgan i ms so intimate. It was as an extension of my 
work on Rickett sia that I became interested in mycobacteria . 

T he first is ca used by tiny gram-negative organisms which are insect 
transmitted, and are called Rickettsiae after H oward Taylor Ricketts 
who died from typhus contracted during his investigations. They in
clude, in additi on to Rocky Mountain sp otted fever , typhus, trench 
fever, heartwater , Tsutsugamushi disease, and probably many other 
less well defined conditions. 

The second is ca used by my cobacteria, that is to say, by large acid 
fast fungous bacteri a. It includes tuberculosis and leprosy in human 
beings and quite a large number of diseases in ani mals . But there are 
many sorts of mycobact eria which are not intracellular parasites, where
as all Rick et t ia appea r to be intracellular during at least one phase of 
their life cycl e. 

The Rickettsia are inject ed into th e body by the bites of insect s, 
find a home in the endothelial cells limiting the blood st ream, pr ovoke 
often widespread cutan eous lesions, and syste mic reaction with fever ; 
as a rule they con fer a lasting immunity in those who recover . 

The mycobacte ria , coming from othe r individuals or an imal s, or con 
ceivably in some ca. es, from the soil, gain entry through th e skin or 
nasal mucous membrane and pr oduce lesions which pass for a long 
time unnot iced and which of ten pr ogress but slowly. The mycobacteria 
are. through long as ociat ion with the host cell s of the particular species, 
well adapted to them and are but feebly pathogenic, but when th e de
fenses are broken down , as in miliary tuberculosis and in the lepra 
reaction, the spread is rapid ind eed. The organisms may have propa 
gated themselves in this way in generation a fte r genera tion of human 
beings for millions of yea rs, and th ere ha s proba bly been adapta tion on 
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the part of the host cells also, Of th e individuals exposed, only a fr ac
tion (l ar ger in tubercul osis than in lep rosy ) contract the disease. 

In the Rick ettsioses, on the contra ry- presuma bly a more recent as
sociat ion of orga nism s and hosts-the incidence of infecti on on exposure 
is higher , in some cases a hundred per cent, and the reaction is, as we 
have inti mated , more violent. 

Tuberculosis and leprosy na turally take the lead a mong myc obac
ter ioses. N ext in imp ort an ce ar e bovin e tuberc ulosis, av ia n tube rculosis, 
etc ., and rat leprosy , water bu ffalo leprosy, mouse leprosy , and so on. 
The relationships between these and other diseases caused by acid-fast 
bacter ia , which cannot be labelled ei ther tuberculosis or leprosy, are 
discussed by Long . 

In genera l, the mycoba cteri a of th e leprosy group differ from th ose 
of th e tuber culosis group in having a longer incubat ion period , in caus
ing a more localized tissue resp onse , 'with little or no induced hyper
sensitiveness , an d in difficulty of cultivation on artificial media. But 
it is unwise to indulge in genera liza tions becau se th ey requ ire so many 
qua lifications. Impetus has recently been givcn to resear ch on the myco
ba cteria by a well-pl anned sym posium on th e subject , under the chair 
manship of Long. 

The study of human leprosy ha s laggcd behind th at of tuberculosis. 
The cases a re far removed from resear ch cente rs , and the ur ge as well 
as th e opportunity to adva nce is lacking. Yet leprosy exhibits many 
in te resti ng fea tures. In no ot her inf ectious disease of man is th e incu
bati on per iod so long and in no other are th e cells so densely packed with 
bacilli. I t will give concise ness to thi s discussion if I attempt to pr esent 
th e evide nce bearing on certain definite quest ions which ha ve occurred 
to all of us. 

1. IS THE I l<o: CUDATION P ER IOD ACT UA LL Y OF TH E LENGT H REP ORTED? 

M cCoy estim a tes the ave rage peri od of incubation to be from 6 to 8 
yea rs but sta tes that he knows of cases in which it lasted for over 15 
years . Ot he rs givc a maximum of about 40 years . Accurate measure
ment is difficul t. Two dates must be established : th at when the invasion 
by mycobacteri a takes place and tha t when th e lesions develop to the 
point of being positively dia gnosed as leprous . 

The date of invasion is usually not established , but presum ed . It is 
given as th e most recent date on which th e indi vidu al could ha ve be
come inf ect ed from contact with a case of lep rosy. If , for exa mple, John 
D oe has lived to the age of fiftcen in a northern community wher e lep
rosy has never been reported , visits Cent ral Ame rica wher e there are 


