
IN rERNA n ONA L .1 0 1 ' R 'lA [ 0 ,· I.'- PROSY 

I 

a 

b 

DISSEMINATED INFECTION IN THE NINE-BANDED 
ARMADILLO (DASYPUS NOVEMCINCTUS) RESULTING 

FROM INOCULATION WITH M. LEPRAE 

Observations made on 15 animals studied at autopsy 

Chapman H. Binford,a EleanoB E. Storrsb 
and Gerald P. Walsh 

Armed Forces Institute of Pathology, Washington 

Gulf South Research Institute, New Iberia 

Vo lume 44. Numbe rs I & 2 
I'ril1l1'd ill the US.A. 

The first 15 armadillos at the Gulf South Research Institute which 
were infected with Mycobacterium leprae were autopsied and selected tis­
sues were examined histopathologically. The significant data on these 
infected animals is found in Tables 1 and 2. The time between inocula­
tion and death varied from 17 to 52 months. In 4 animals the inoculum 
was a suspension of~. leprae obtained by biopsy from a patient with 
lepromatous leprosy, in 7 the inoculum was a suspension of ~. leprae 
from mouse footpads*, and in 4 animals, suspensions of lepromatous tissue 
from infected armadillos were used. In 10 animals the inoculation was 
intradermal, in 4 intravenous, and in one animal, by permal abrasion. 

The armadillo which died with disseminated leprosy 52 months after 
inoculation was No.6, one of the 4 animals inoculated 20 February 1970 
with suspension of human lepromatous leprosy supplied by Dr. Bueno de 
Mesquita of Surinam. You will recall that No.8 of this group died with 
disseminated leprosy 17 months after inoculation (1). No.5, because of 
extensive disseminated leprosy, was killed 30 months after inoculation. 
One of the pioneer group of 4 died during cardiac puncture 24 months 
after inoculation. No specimens were studied at the AFIP. 

* Supplied by Dr. Louis Levy, USPHS Hospital, San Francisco, CA. 
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44, 1 & 2 Binford et at: Disseminated M. leprae in Armadillo 

In general, th e his t o l og ic r eac t ion observed in thi s gr oup of 15 
animal s was s im i l ar t o that previous l y r eport ed (2 , 3). The~ e were no 
changes sugges t i ve of bord erline or tuber cul oid leprosy. The ex t ent 
of di ss eminated involvement was a l so simil ar. The s kin, l i ver, spl een , 
eyes , and bone marr ow were involved i n a ll ani ma l s s tudi ed. In one 
anima l the kidney was not examin ed, but in 13 the bacill i wer e present in 
the glomeruli or el s ewhere and i n onl y one ani ma l were no baci ll i ob­
served. The nose was infec t ed in 12 ani ma l s , negat ive in one , and not 
exami ned in two. Two of seven spi na l cords exami ned were i nfec t ed and 
mild l es ions wer e in three of twe lve brains examin ed. 

Th e lepra ce ll s i n the a rmadi ll o and th e l epra ce ll s i n ma n are sim­
il ar. Cytol ogic vacuoli zat i on was not a common fea ture in t he i nfec t ed 
ce ll s of the armadill o but the age of t he l epr oma t ous i nf iltrat e of t he 
armadillo is much l ess than t ha t of a pati ent wi th advanced l ept omat ous 
l epros y. 

There i s no c l ear zone i n the s kin l esions of the a r madi ll o . This 
probabl y r efl ects a di ffere nce i n the hi stopa thol ogy of the s ki n of the 
armadillo r ather than a fea ture of i nfectio n. Away f r om the i nocul a t ion 
sit e , i nfiltra t es i n the upp er and mi d- dermi s ar e usua ll y sparse . The 
charact eri s t ic location for mass ive in fi lt ra t es is deep in the dermis 
a nd sub cutaneous t issues . 
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Involv ement of both sma ll and l arge nerv es was a character i s t ic fea­
tur e of th e disease in a ll 15 ani ma l s . Th e charac t er and distribution of 
i nfil tra t es in th e lymph nodes r esembl e tha t seen i n human l eprosy . I n the 
t es t is , a s in man, int er s titi a l ti ssues were i nfec ted but th e tubu l es we r e 
not invol ved. A l onger per i od of i nfection than tha t i n t hese armadil l os 
would probabl y be ne eded fo r complet e i nvo l vement of the t estes as i n ad­
vanc ed untreat ed l epr oma t ous l eprosy i n ma n . The ovari es and uteru s were 
examined his t opathol ogically i n onl y one a ni ma l. Ther e was co nsi derabl e 
l eproma tous i nfiltrate i n the ovar y . A s t ri ki ng f ea ture was t he presence 
of~. l eprae i n the smoo th mu sc l e ce ll s of the ut eru s . 

Although s tr iat ed mu sc l e was fr equentl y i nvo lv ed interstitiall y , no 
certa in demons trat ion of baci ll i with i n mu sc l e f iber s was made . 

Of ines timabl e pot ent ia l va lue i n basic s tudi es of M. l eprae ar e th e 
quantities of baci ll i whi ch can be co ll ec t ed from the ext ensive l y i nfecte d 
livers, spl eens , lymph nodes a nd l eproma t ous nodul es of armadi ll os wi th 
advanced l epr osy (Tabl e 1). 
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Ta bl e I . Da t a on inoc ul a ti on a nd infec t io n of CNS a nd pe ri phe ra l ne r ves . 
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A (S ), A( R) , a nd A(1 7) =fn oculum fr om armadi ll os 
5, 8 & 17 . 

D=Derma l 
IV=Tntravenous 
S=Sponta neous 
K=Ki ll ed 

NE= Not examined 
NW=Not wei ghed 

Hl =Leproma t ous pa ti ent, Surinam. 
H2 =Dapsone r es i s t ant l epromatou s pa ti ent, 

Carvill e. 
M=~~~ac_t~.0J:I..'!!. l eprae grown in mouse f oo t 

pads by Dr. Levy . 

~ 
o 

"0 
o..c: ..c:+J 
+J C1j 
Cll Cll 

;:E::A 

K 
s 
s 
K 
s 
s 
s 
K 
s 
s 
s 
K 
s 
s 
s 

Table 2. Organs infected (excluding CNS and peripheral nerves). 
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44, 1&2 Binford et al: Disseminated M. leprae in Armadillo 

This study of the first 15 armadillos autopsied at Gulf South 
Research Institute confirms the previous reports (2) that leprosy in 
the nine-banded armadillo is a widely disseminated disease which histo­
pathologically closely resembles human lepromatous leprosy. In these 
15 animals no tuberculoid nor borderline features were observed. Until 
there is evidence that ~. leprae can cause different histopathologic 
patterns in the armadillo we prefer to call the disease "l eprosy" with­
out further designation. 
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