
J."'TUS ATJOS AL JOlI.SA~ O J'i.u_OS\, Vo\um( 42. Numbc:r J 
P" nI(U In'''' U. S.A. 

{ Cat Leprosy In the Netherlands I 

Frits G . Poelmo and Derk l. Leiker 2 

In 1962. Brown f'1 al( ') reported the fi nd­
ing of no ntuberculous cutaneous granulo­
mata in nine ca ts in New Zealand . Ulcerat­
ing and non ulcerating nodules were found 
on the limbs. lips. neck. abd omen and back. 
Multiple nodules were found in some C.1tS. 
The lesions were lo cat ed in the cUlis and 
subcutis. Epithel ioid cells, wit h large num­
bers of acid-fast bacill i in the cytoplasm:l , 
were present. The acid -fast bacilli did not 
grow on Lowenstein medium after incuba­
ti on for eight wee ks at 37° C. Anempt s to 
gro w the bacilli in guinea pigs failed . The 
authors conc luded that the disease in cats 
resembled both huma n and murine leprosy. 

In 1963. Lawrence a nd Wi c kham p) 
showed that acid-fast bacill i collected fro m 
similar skin lesions and from regional lymph 
nodes of ca ts in Australia co uld be tran smit­
ted to rat s and Ih.11 the clinical and histo­
pathologic picture rese mbl ed mu rine lep­
rosy. In one guinea pig. epithelioid cells and 
a single acid-fast bacillus were fo und in the 
regional lymph node four months aft er in­
oculation. In a young cat . three small foci of 
epitheli oid cells. with central caseation and 
acid-fast bacill i. were found on the perito­
neal surface of the small intestine a nd in the 
omentum ten months after intraperitoneal 
infectio n. They introduced the designation 
"ca t-leprosy" for this disease. 

In 1964, Wilkinson (4) reported three ad­
ditional cases in England . One cat presented 
numerous ulcerating lesions with very large 
numbers of acid-fast bacilli . located on the 
eyelids a nd the face. The bacilli we re sit u­
ated mainly within macrophages. Cultures 
on Lowenstein medium were negati ve. In­
oculation of the bacilli in guinea pigs did not 
produce lesions. either at the site of inocu­
lation or elsewhere. 

In 1964, "cat-leprosy" was diagnosed in a 
domestic cat in Utrecht, the Net herla nd s. 
Experim e nt s with this strain a re here re-
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ported . Lei ker and Poclma ( J ) prod uced 
further e\'idence o n the eli ology o f this cat 
leprosy strain . 

MATERI ALS AND METHODS 

Hislor y. A tw o and a half year o ld cas­
trated , ta bby short ha ir male cat had an ul­
cer located above the left eye. Olle ce ntime­
ter in diameler, for four weeks. which had a 
raised induraled ma rgin. Abundant acid-fast 
bacilli. 2.5 5 JJ long. sli g htl y c ur ved and 
mos tl y bead ed , we re fo und in a smear 
stained by the Ziehl-Neelsen method. Histo­
pathologica lly. large numbers o f tlcid -fast 
bacilli were found mainly within the mac ro­
phages ( Fig. I ). Treatment consisted of daily 
appl ic.1.tion of cod-liver oil ointment to the 
ulcer. Two wee ks tat er, the ul ce r had be­
come slight ly smaller but three new utcers 
appeared on the back o f the left paw, the 
back o f the right hind leg and the medial 
side of the left hind leg, respecti vely. 

The cat was killed at the request of the 
o wner. At auto psy. no pathologic changes 
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were found apart from the four skin ulcers 
and bilateral enlargement of the popliteal 
lymph nodes. Smears made from the ulcers 
revealed numerous acid·fast bacilli . In the 
pop liteal lymph node s o nl y a few bacilli 
were fou nd . Histopa thologically. the ulcers 
showed extensive gra nulomatous in filtratio n 
of the dermis and the subcutis with numer­
ous epit helioid cells. lymphocytes and ncu­
trophils diffuse ly sca ttered in the inli ltralCS 
(Fig. 2), Focal accumulatio ns of large epi­
thelioid cell·like vacuohllcd macrophages 
a nd some multi nucleated gia nt cells were 
present. . Within these cells the numbers of 
acid-fast bacill i varied from o ne to fifty 
(F;". J). 

Trans missi o n ex p er im e nt s (inbred rat 
strain WAG / Cpb and inbred mouse strain 
C PB-S were used in Ihe experi ments). First 
trOllSfI,,:uioll from cot 10 raf. Tissue fro m 
the ulcers was minced in a monar, treated 
with 5% oxalic acid, ineubatcd at 37° C for 
30 minutes, and Ihen eenlrifuged al approxi­
nmtcly 3,000 RPM for 10 minu tes. The su­
perna(:lnl was discmdcd. The sedimcnl was 
was hed with physiological sali ne solution 

FtG. 2. Granu lomatous infiltration of the der­
mis :Ind subcutis. Section of thc edge of the ulcer 
nboye the Icft eye of the ca t. H & E Slain; X54. 

and again ce nt rifuged . This was repeated 
twice. The sediment was then s uspended in 
an equal vo lume of saline solution. 

Two r<lls were inoculated subcuta neo usly 
with 0.5 ml of thi s s us pension (Nos. 0 
66/ 164. 0 66/ 195) and one rat in traperi to­
neally (0 67 / 20). The rats died 12, lJ nnd 
24 mont hs respectively after infectio n. 

Sus pensions of mate rial from each of these 
rat s were prepared as desc ribed above. The 
sedim ent s we re cu ltures (UI 27° C and 37° C) 
on Lowe nstei n med ium. with a nd wi th out 
the uddition of glycerol and o n Stonebri nk's 
mediu m without glyce rol. Even after two 
years of incuba tion no growth was found . 

Srl"O"d Irfllumi.uioll/rom ral /J 66 / 195 10 
r(ll. mouse al/(I fal. Four mice and six rats 
were inoculated subcutaneously wi th 11 O. [ 
ml suspension made of bacilliferous subcu­
taneous g ranu lomalO us tissue of rat 0 
b6 / 195. One cat was inoculated subcutane­
ously in a front leg. a hind leg and a shoulder 
region wi th a 0. 1 ml sus pension at each site. 

Third Iran.fmi.f.riOI1 A. Material from rat 
067 /488 was inoculated into two other rats 
and into two guinea pigs. 

771ird trallSmissiQII B. Material from a 
subcutaneous tumor of the ea l. from trans-

FtG. J . Large epithelioid cell-like mllcrophage 
with vacuolated cytoplasma. and many acid-fast 
bacilli. Section of an ulcer of the leg from the cat. 
Triff stain; XI 500. 
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miSSion 2. was inocula ted suocUianeously 
iOlo three rats. two guinea pigs. and onc 
mbbil. 

Fourth IflJll.\'",iSl'i {)n A. Transmission from 
nH ( D 69 348) 10 rat (0 70/ 322) and from 
rat (I) 69/ 327) to mice were successful. 
Materia l from onc (0 70/480) of these mice 
was successfully transmi llcd 10 three o ther 
mice. 

Pmmh {rmumi,ufo" 8. Material from r:H 
(D 68/126) was inoculated into rat s. mice. 
IWO gui nea pigs. and IWO chickens. 

Culture II ltcrnpts . Mate rial from the sec­
ond , third . fourth and fifth transm ission in 
animals was inoculated on Smith's mediu m. 
Stoncbrink medium and on Lowenstein me­
dium . wilh and without glycerol. a nd incu­
bated al temperatures of 27° C, 33° C and 
37°C. 

Even after I WO years, no growth was found 
on a ny of the media . In order to assess the 
viabili ty of the acid-fast bacilli which were 
still present on the media. materia l from a 
23 month old culture wa s inoculated subcu­
taneous ly in to three mice. After nine months. 
acid-fast bacilli were found in gra nula tion 
t issue at the site of inocula tion and in foci 
in liver a nd sp leen. 

RESULTS 

First trallsmissioll . Macroscopically. rat 
(0 66/ 164) showed ye llow granulomatous 
tisslle ut the site of inocu lation. In sections 
of the li ver and spleen 11 few foci wi th nu­
merous ncid-fll st baci ll i were prese nt. Rat 
(0 66/ 195) presented . in addition to baci l­
liferous grnnulom,lIa in the cutis and subcu­
tis at the site of inocula tio n. foc i with acid­
fast bac illi in live r. spleen. lung. heart and 
kidney. Rat (0 61/ 20), after 1.5 years, devel­
oped an edged ulcer in the umbilical regio n 
at the site of the intraperitoneal injection. 
This might represent the result of an inocu­
lation by the passage needle. In this ulce r. 
numerous acid-fast bacilli were found . Li ver 
and s pleen were enl a rged and presented 
macroscopically visible. pinhead-size white 
le sio ns. H is to pa th o logic examination re­
vea led baci ll iferous granulomata in cutis. 
subcutis. liver. spleen. kidney and adrenal 
glands. 

Sf'colld transmission Thc mice died eight 
to ten mo nths a ft er inocula ti on. Numero us 
acid-fast bil Cilli we re found at the site of in­
oculati o n and in the li ver and spleen. The 

rats dicd six to founeen months after inocu­
lation. Numerous acid-fast bacilli were pres­
ent both subcutaneo usly and in the skin a t 
the inocula tion site. Additionally. bacilli 
were prese nt in the liver. spleen. ly mph 
nodes and kidneys . Remarkably. in so me 
r.IIS numero us acid-fast bacilli were also 
found in the subcuta neous tissue all ove r the 
body. The cal d ied from .10 undete rmined 
c;\use five months nfter inoculn tio n. At the 
three inocuilition si tes. su bcutnncous t umors 
with a d iameter of abo ut 1.5 cm were pres­
cnt. At one site the cut is was attached 10 the 
suhcu tnneous IUm or. In the gran ul omatous 
tisslle groups of acid-fils t b:lcil1i were found. 
Bacilli were a lso found in the enla rged right 
popliteal lymph glnnd . 

Third Ir(llU'mlssiOIl A . The two rats (D 
69 / 348. 069/ 321) showed a 2 mm layer of 
bacillifcrous, granulomatous tissue in t he 
subcutis:tll over the body. Yellow-white foci 
were also found in subcutaneous lymph 
nodes. li\'er and spleen. One guinea pig was 
found to be negative two years after inocu­
lation. The second guinea pig was reinocu­
lated int raperitoneally aftcr 20 months. Sev­
en months nrter this second inoculation. foci 
with numerous acid-fast bacilli '-"ere found 
in the ome ntum. Histo logica lly. the foci co n­
sisted of e pithe li o id ce lls nnd gian t cells 
wi th large numbers of acid-fast bacilli. No 
baci ll i were found in sect ions of liver and 
lung. Material from this guinea pi g wns suc­
cessfull y transmilled to mice: 

711ird trmumissiOfI /J. The rnt s (0 61 / 684. 
061 /109 and 0 68 / 126) died 1 5- 1~ mo nths 
after infec ti on. In all three mts. bacilliferous 
foci were found in the subcutis and in liver. 
spleen . and lym ph nodes. In o ne guinea pig, 
no evidence of trnnsmission was fo und . The 
seco nd guinea pig was killed afte r four 
years. In the re tropharyngea l lym ph nodes 
and in the liver. spleen and lungs. man)' cal­
cified foci with a diameter of abo ut 3 mm 
were found. No acid-fast bacilli were found 
in these foci. S uspension of the liver of this 
guinea pig was inoculated into three mice. 
In two mice no acid-fast bacilli were found. 
In the third mouse. however. 22 months af­
ter inoculat ion grnnulomata with acid·fast 
baci lli were found in the s pleen, liver. lung 
and axillary lym ph nodes. The rabbit devel­
oped a subcutaneous abcess. Acid-fast bacil­
li were still prese nt but tra nsmission to mice 
failed . 
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FOIl,,11 lrulJSminiotl B. In one of the two 
gui nea pigs. the resuh s were negative after 
six months. The second guinea pig. inocu­
lated intrapcritoneally. died 16 days afler 
inocula tion from hydrot horax. Acid·fast ba­
cilli were demonstrated in the lung and re­
gional lymph nodes. splcen. liver. and in 
one focus in the omentum. In sections of 
liver and splcen. epithelioid cells with acid­
fast bacilli were found. One of the lWO 

chickens, inoculated in the breast muscle. 
presented II 4 em siz.cd grun ulom:t at the site 
of inocuilitio n after six mont hs. Acid-fast 
bacilli were present in the granu lo ma. 
Transmission 10 mice failed . In the seco nd 
c hi cke n. II few foci wilh acid-fast bacilli 
were found six months after inl raperitoneal 
inoculation. in the wall of the abdominal 
air 5Otc. Acid-fast bacilli were located in epi­
thelioid cells. Transmission to mice was not 
successful. 

Fifth trallsmission. Transmission from r..tl 

(0 70/ 322) to mice and fro m mouse (0 
70 /480) to other mice wcrc successful. The 
latter strain was used in the c;(periments to 
produce further evidence regarding the eti­
o logy of cat leprosy (1 ). Mut eria l from rat 
(0 701 J22) was also inoculated into two Syr­
ian hamstcrs. The transmission fai led in 
one hamSier. In the second hamster. acid­
fast bacilli were found Ilt the site of inocula­
tion lind in liver and spleen eight months 
after in ocu lation. Many e pithelioid cells 
wcre presen t in sections of liver und spleen. 

DISCUSSION 

The findings in a cal. showing acid-fast 
bacilli in skin lesions. arc compatible with 
those: described by Lawrence and Wickham 
as "cat leprosy." It appears that rats and 
mice 3re high ly susceptible to th is strain of 
"ca t leprosy." that hamsters a re less suscep­
tible and that guinea pigs ure rather resist­
ani . Another cat that was infected subcuta­
neously was rather resis tant and showed 
only local reactions at the site of i nfect ion 
and in the regional lymph node. In rats and 
mice. macroscopically. conspicuous bacilli­
ferous lesions we re found in liver. spleen. 
lung and lym ph glands in addit ion to s kin 
lesions. Microscopically. lesions were also 
present in kidney. pancreas. testis. epidydi­
mus. cardiac muscle. adrenal glands. and 
less frequently in the mucosa and submuco­
sa of the stomach. small intestine and colon. 

Large numbers of bucilli appeared to be 
scattered at random in macrophages in the 
gra nul omata. 

In mice und mts the infection becllme gen­
eralized. irrespective of route of inoculation. 
and the diseusc was usually lethal after 6-
18 months. 

The bacilli failed to grow on the usual ar­
tificial media . These findings are compa tible 
with those that IIrc known for murine lep­
rosy. It is the refore likely that the mycobac­
teria from cat leprosy is idcnt ica l with M. 
/efJraemurium . 

SUMMARY 

Acid-fasl bacilli found in cutaneous gran­
ulomata and region;a1 lymph nodes in a ca t 
in the Netherlands correspond with those 
found in "cat lepra ." The bacilli failed to 
grow o n the media of S toncbri nk. Smi th and 
Lowenstein. wilh and without glycerol. even 
after IWo years of incubation at tempera­
tures of 27° C. JJoC :md 37° C. Transmission 
into another cat gave local reactions in the 
s ubcutaneous site of infection and in the re­
gional lymph node. In mice and rats. the in­
fection became gc.:neralized irrespective of 
the route of inoculation and the disease was 
usually lethal after 6- 18 months. These find­
ings arc compatible with those that are 
known from murine leprosy. It is therefore 
likely tha t the mycobacteria from cat leprosy 
is identical with Mycobacterium /ep­
rtll'mllr;um. 

RESUMI: N 
Los bacilos nlcohol-a'cido resiSlcntes que se 

encontraron en un granuloma cUll/nco), cn los 
gang.tios regionalcs dc un gato en Holanda. cor­
responden a los que sc cncuenlran en la -lepra 
del gn lo." Estos bacilos no crecieron en medio de 
Sloncbrink. de Smilh )' de lO ..... enslein. con y sin 
glicerol. aun despul..'s de dos anos de incubacidn 
a 27°C. H OC y 37°C. La lransmisidn a olro gala 
did reaccione~ locales en el tt"jido subcuta'lI("o del 
si tio de infeccidn y en los ganglios linf:fticos r~ 
gionales.. En raloncs y ratns la infcccidn se hi1.o 
gcneralil.ada. independientemenle de la v(a de 
inoculacidn. y la enfermcdad gencralmenle fuc! 
falal dcspuc!s de 6 18 meses. ESlos halllllgos son 
compatibles con los que se obser\'an en lepra mu­
rina. Por 10 lanlO. es probable que In micobac­
leria obleoida de la lepra del g310 sea idc!ntiea at 
MYl'obot'll'rillm leprol'mmium. 

RESU ME 
Des bacillc! ncido-resiSlanlS recueillis nu oi-
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\'cau d'un granulomc cutanl!. ains; que da ns des 
ga nglions lymph:uiqucs rt!gionaux. chez un chat , 
aux Pays- Has. correspondent avec ceux qui ont 
tIc! troU\'C's dans 13 It pre du chal. On n'lI pas 
!fuss; a faire pouncr des bacilles en milieu de 
Stone brink. Smi th ct LBwenstC'in. 3\'CC ou sans 
glyccrol. ct cela menlc aprts deux 30S d'i ncuba­
lion li des tcmpc!raturcs de 27°~ J)OC cl )70c. 
La Iransmiu;on li un lIulre cha l a cntraine! des 
reactions locllics a l'cndroit d'i nfection. cn 1;5$U 
sous-cutant', ains; que duns les ganglions Iym. 
phatiquc5 rcgionnult. ChC7 les souris cl chel les 
ra ts. I'infectiun est dcvc:nuc generalisc!c. e t ce la 
queUe que SOil III voie d'; noculalion. La mal:ld ie 
Ch C1 cell animllux. cla;1 habitudle ment f.ll ale 
a pr~s 6 ~ 18 mois. Ce5 obscn'ations sont eompa· 
tibles a\'ce eelles qui o nl ttl! faites dans 10 I~prc 
murine. II cst d~s lors vraisemblablc quc Ics my-

cobacttries de la lepre du chal sonl idenliques 3 
j\, I'("oboctr'rillm 1t'f)ror'lIIlIrilllll. 
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