
Editoriais 

LEPROSY-Ll K E  DlSEASE OCC U R R I N G  N AT U R ALLY I N  A RMA DlLLOS 

The most i mportant  advances in our knowledge of leprosy in the past 1 5  years 
have stemmeel from stuel ies on exper imen tal i n fect ions with Mycobacterium 
leprae in an ima Is .  F i rst by Shepard ( 1 960) based on l i m i ted  i n fee t ion i n  the 
mo use fol lowing foot pad i noculat ion anel later by K i rchheimer and Storr s  ( 1 97 1 )  
based on d issrmi nated i n fect ion i n  the 9-bandeel armad i l lo  (Dasypus novem
cinctus) fol lowing i n oculat ion wi th M. leprae. Whi l e both an ima l  moele l s  con t i nue 
to be explo i teel ,  and  the read i ly  ava i lab le  and laboratory bred mouse is be i ng useel 
throughout the  worlel ,  the armael i l lo is ma in ly useel where the species i s  
ind igenous and en t irely on animaIs  caught from the  w i ld  because they fai l  to 
breed in captivity .  The special  importance o f  the armad i l lo  model i s  as the sole 
source of  large q uant i t ies of M. leprae s ince the organ ism has not  been grown in 
vitro. l t  i s  against  this  background therefore that the recen t  d iscovery by Walsh et 
ai. ( 1 97 5 )  of a leprosy-l i ke  d i sease occurri ng natural ly i n  armad i l los trapped i n  
South West Louisiana has caused s o  much concern and i n  terest .  The i r  research 
lead i ng up to this d iscovery was carrieel out by Gu lf  South Research I nst i tute 
(GSRI), Louis iana,  which was where i n  col laborat ion wi th the Pub l ic  Hea l th 
Serv ice Hospi ta l ,  a l so i n  Louis iana,  the origina l  s tudies on  the armadi l lo  model  
were undertaken .  

The d iscovery by Walsh and h i s  col leagues was  made d ur i ng s tud ies on  natural ly 
occurring d i seases among armadi l los captured from the wi ld in South West 
Louisiana.  In their 1 97 5  publ icat ion they reported 7 an imaIs with large numbers 
of acid-fast baci l l i  in sk in  lesions,  n erves ,  Iymph nodes ,  spleens and l ivers a t  the 
t ime of necropsy and when the animaIs had been housed from I day to 1 5  weeks 
in the outer ho ld ing area at GS RJ .  The histology of  the i n fected t i ssues and the 
distribut ion of baci l l i  therein was typical of lepromatous leprosy in man and  
ident ical w i th  the p icture s een  i n  armad i l los wi th  d i ffuse acid-fast bac i l l ary 
infect ion foJ lowing exper imenta l  inoculat ion wi th  M. leprae from man o  8aci l l i  
from 4 of the animais so far cu l tured  for 3 mon ths, fai led to grow on 
convent iona l  media for the cu l t ivat ion of mycobacteria i ncubated at  32° or 37° C. 
While the authors d rew attent ion to the resemb lance o f  the AFB isolates to 
M. leprae they referred to other important cr i teri a  which were being invest igated 
and t heir cont inuing study of the prevalence and distribution of na tural 
leprosy-like d isease i n  armadi llos in Louisiana. Already some of these resuIts have 
recent ly  been published as wel l  as the experience of others equal ly concerned 
with and e xperienced in  studies on  armadi l los from Louisiana for leprosy 
research . G S R I  have now ident ified 1 4  natura]Jy i n fected armadi llos t rapped 1 7  to 
39 mi les from their I nst i tute ,  represent ing approximate ly 1 0% of un inoculated 
animais ,  of which on ly 2 had been in captivity for more than 5 months before 
examinat ion (reported in Morbidity and M ortal i ty Weekly Report,  1 976). 
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Furthermore ,  from the pat terns of  M i tsuda react iv i ty in pat ients w i th leprosy and 
loss of  ac id-fast sta i n ing  fo l lowing pyr id ine  e x trac t ion of  bac i l l i  i so la ted from 
armad i l los i n fec ted i n  the wi ld strongly suggest that  they are M. leprae ( Walsh et  
aI. , 1 9 76; Morb id i ty  and Morta l i ty  Week ly  Report ,  1 976), a l though the i r  fi nal 
ident i ficat ion cannot be conside reel ele fi n i te .  On the other hand, K i rchhe imer  
( 1 976 )  at  the Publ ic  Heal th Serv ice Hosp i ta l ,  Carvi l l e ,  i n  South East Louis iana has 
found no ev i elence whatsoever of  mycobacteriosis ih 1 3 3 wi l el armael i l los captured 
wi  th in  th is area  of Louis iana or from 87  anel 1 3  sim i l a rly captureel armael i l los 
from Floriela and Te xas, respect ively . 

Th i s  new and lInexpected data from GS R I  has obviously generated deep 
concern and i n terest s ince i t. i nd icates for the first t ime that there cOll ld be a 
non-human source of M. leprae ( i . e .  the armad i l lo )  and therefore an i m portant 
publ ic hea l th risk for t hose regions i n  the worlel where th is  animal species i s  
i nel igenous,  b u t  at  the same t ime chal lenge and possibly jeoparelise fll tur e  
advances i n  leprosy resea rch dependent  upon the armad i l lo model .  

Assumi ng armad i l los in  the wi ld  i n  Louis iana are infected with M. leprae, i s  
there any evidence that  they are a sOllrce for i n fect ing man? Epidemiological data 
does not  support such ev idence,  s ince leprosy has been enelemic  in the resident  
populat ion of  Louis iana for 150 years ,  whereas the 9-banded armadi 1 10  has been 
there on ly  s ince 1 926 (en tering then from Texas and since spreaeling eastwarels as 
far as Georgia and Flor iel a) ,  anel in the past 50 years the i ncidence of leprosy has 
been elecreasing in Louis iana .  M oreover, a recent ly  conducted case control study 
undertaken by the Centre for Disease Control ,  At lan ta, on leprosy patients 
reported from Louis iana s ince 1 966 who had no fam i ly history of  leprosy , 
showed no greater contact with armadil 10s than d i el matched controls ( Morbidity 
and Morta l i ty  Weekly Report,  1 9 76). 

Thus with no  evidence to impl i cate the armaeli110 as a source of i n fect ing man 
with leprosy i n  Louis iana ,  what are  the imp l icat ions of the G S RI finel i ngs on the  
use of the armad i l 10  for leprosy research? They could  jeopardise the whole  fut ure 
of  this  important programme.  However, because of the importance of  the 
armadi1 10 in  providing  vast quant i ties of M. leprae, it is to be hoped that no hasty 
decisions wil l  be made. The data must be used as a timely reminder of  the extra 
precautions which have to be taken for s tudies entirely dependen t  on animais 
caught  from the wild . On the  basis of  GS RI data that 10% of wi lel armadi llos have 
a spontaneous M. leprae-like i nfect ion ,  there are sceptics who chal lenge whe ther 
any i n fect ions wi th  M. leprae have been transmi tteel experimental ly to armadi l los .  
This extreme v iew can be el iscounted,  s ince the inc idence in  experimental 1y 
inoculated a rmad i l 10s i s  a t  least  50%. Also 1 6  armadi l los caught from the wi ld ,  
w i th  no evidence of  gross myobacteriosis ,  were shipped to us in  the U K  by GS RI. 
They were inoculated intravenously here wi th  M. leprae from man ,  and by the 
end of a year 9 had gross evidence of  mult ip le  sk in les ions,  8 of which had a sk in  
nodule a t  the s i te of the in t ravenous inoculat ion .  

Nevertheless, in  future ,  detai led procedures for de tect ing every type  of  
mycobacterium m us t  be used for screening wild armadi11os. They must  then be 

, he ld  in quarant ine for a t  leas t  3 months before be ing final1y inoculated wi th  
M. leprae. Furthermore, a t  p resen t  s tocks  o f  experimental ly i nfected armadil los 
must be i noculated with M. leprae from man and not with serial1y passaged 
organisms.  Although no cult ivable species of mycobacteria have so far been 
isolated from armadi l los i n  Louisiana,  M uí'loz R ivas ( 1 9 7 3 )  has isolated cult ivable 
strains of M. a vium and M. intracellulare from some 9-banded armad il los caught 



EDlTORIALS 16 9 

from the wi ld  in Colombia,  South Ameri ca. The worlcl -wide d istribut ion  of  
M. lepraemurium among wi ld ra ts might  wel l , under the environmenta l  conclit ions 
i n  which armad i l los l ive ,  resu l t  i n' such an i n fec t ion .  However, apparen tly 
9-banc lecl armad i l los fa i led to develop i nfect ion i n oculated with M. lepraemurium 
( Dr J .  Convi t ,  personal commun icat ion) .  

There s t i l l  remains to be clari fiecl the fi nd ing by GS R I  of M. leprae- l ike 
i n fect ions i n  wi ld armadi l los .  Ir further s tud ies  on these isolates confirm the i r  
iden t i ty as M .  leprae , what i s  the i r  source? S ince w i th in  Louis iana ,  GS R I  and 
Carv i l le  a re the on ly  centres inoculat ing large n umbers of armadi l los with 
M. leprae, and GSR l  but  not  Carv i l Ie  a re report ing M. leprae- l ike i n fect ions  in 
un inoculatecl an imaIs caugh t from the wi ld ,  a poss ib le  source could be the spread 
of M. leprae from experimental ly i n fected armad i l los a t  GS R I .  However, of the 1 4  
armad i l los w i th  M. leprae- l ike i n fect ion,  only 2 hacl been more than 5 months  i n  
capt iv i ty a t  GS R l  before man i fest ing overt d i sease. Furthermore ,  a l i  the 
armad i l los had been trappecl from locat ions 1 7  to 39 m i les from GS R l  and a t  
locat ions 1 8  to 44 m i les be tween each  other, whereas the h ome range of the adu l t  
armad i l lo  i s  be l ieved to be only 8 to 1 0  acres. Whi le  I ssar ( 1 976 )  reported a 
massive M. leprae- l ike i n fect ion i n  an un inoculated armad i l lo  i n  1 97 3 ,  that  had 
been mai n ta ined for 2 years i n  GS R l ' s  outer animal compound ,  GS R I  c la im that 
the i r  d iscovery was on ly made s ince 1 974 .  Because of  the i mportance of these 
c1a ims ,  w i th  the i r  vary ing d iscrepancies ,  the only way to clari fy them i s  by a fuH 
investigat ion .  Th is can be ach ieved by an independent  and deta i led survey of 
mycobacterios is  among randomly captured armadi l los i n  Louis iana .  Fortunately 
the Center for Disease Con trol , Atlanta,  are current ly  undertak ing such a survey 
covering 600 armadi l los, and the resu l ts  of  the i r  i nvest igat ions are eager1y awai ted . 

References 

Issar, S. L. (19 7 6 ) .  Leprosy Seientifie Memorando L-7 7 8/ 1 .  
Kirchheimer ,  W .  F. ( 1 976) .  Leprosy Scientifie Memorando L-7 7 2 / 1. 
Kirchheimer ,  W. F. and Storrs ,  E. E. ( 197 1 )./nt. J. Lepr. 39, 6 93 .  
Morbid ity and M ortality Weekly Report ( DH E W  Publicat ion N o .  (CDC)  76-80 17 ) .  ( 1 97 6 ) . 25, 

18 . 
Mu noz R i vas, G. ( 1 97 3 ) .  Revta Salud Públ., Lima 3 3 , 6 1 . 
Shepard , C. C. ( 1 960) .  J. exp . Med. 112,  445.  

Walsh , G. P . ,  Storrs, E .  E .  Burchfield ,  H .  P . ,  Cottrel l ,  E .  H . ,  V idrine ,  M.  F.  and Binford , C .  H .  
( 1 97 5 ) . J.  Retieuloendothel Soe. 18, 347 ,  and in Leprosy Seientifie Memorando ( 197 6 )  
L-7 7 1 / 1 .  

R. J. W. R ees 




