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Tlw in v'i t 'fa c,ultivati o ll of all a cid -fast 'myco bacte rium isolated 
fr,O m 1'0111' clii'fe r0l1t cases of lep romatous leprosy \\'a s fir s t r eported 
ill .Jul y l!);)S (I). ' l'l1('se foul' s trai ll s of a mi croorga ni sm, designated 
the" ICHe Bacillus," have heeIl maiIltHill f' c\ ill cultures for over three 
yea rs, aIld thc'ir gro\\'th rate, growth pa tte I'll , awl hi olog ic hehavior 
unr1 er cu lture cO llditioIl s have heell s tudied ca refull y ("). Tn the p resent 
article is r eported a study of th e pathogenicity of the organ ism m 
a nimal s, and the poss ihility of proclucillg (lisea s0 ill lr1ho ratory mi ce. 

MAT I-:RI ALS ANn MI';THOns 

,\ (' id - f'a s t hlleillal',Y IlIat('l'ial i'iO lat('d ('1'0111 1t' IlI 'o lllatous Ippl'os," IIIld ('u ltivlltl'd flml 
mai nta in ed on th e Ill odifi ed fluid of stock ('ell c ultUI'CS fo l' 11/2 to 2 yea l's wa s u sed for 
th e anilllni ino(' ul atio ll s, :'Ilost of t il(' mntt'l'ilil " ,;t,d ful' inoculations ca ll ie fJ 'OIlI s tock 
('uItUI'( ''; ricl'ivl'd 1'1'0111 (' ~I "; C I. Oll ly foul' allillia ls 1\"('1'1' iIlorul"tpd with the s tJ'flin s of 
ha cilli i,mlated frnlll l'a.-'e..; n , HT and TV (~), 

",',1 '}I (. I'i III (' II I I.- Three s train s of mi('(', CHH ( .Iax), Little's dha, and a hybrid of 
11 Plll'i ~ straill XVII and C';\7( B1a c' k ), of ages varyi ng bctween 7 and 13 weeks, wer e 
uSNI fo l' thl' firs t f'x p erillf('IIt. Twel\'e lIIi('p we re in oculated intJ'ape ritonea ll y with a 
bflPi ll l1,; su,;pcn ,; ioll pl'ppa I'('d in T ,vrodp',; ha lall c'ed ~a It solu tion , A 7th g Pli era tion 
stock subculture of Il se I, a nd a 3 rd genpration stock of Cases n , In and IV, wer e 
\J secl fol' this eX lwrilllt'nt. Eig ht IlIif'p r l'cpin'd a pproxillll1tely 2 X 10n org llni s ms each, 
nnd foul' IlIi ('(' of th e dbll (BIlJ') ,; train r e('pi,'pd ,5 X Jog org nni SlIls each, D a ily observa 
tion ,; of t he in oculated IlIi cp \I'p l'e rp(:o rded, and anima ls we re sac rifi ced 6 to 17 weeks 
aft!' 1' ino(: u lll tion at the age of 13 to 30 wC'pk s, to s tu tly C'a rl y r ea ction s, 

E.qJc1'I;lII cn t 2 ,- ln the seco nd expe rilll C' lIt , 16 llIa le lllice, a ll of the dha strain , 
aged between 5 Ilnd 11 weeks, w(' re illo('ulated intl'aperitOJH'Il Il,v with smaller doses, 
n Jllg ing up to 3 X 108 orga ni slll s, Thp organ islii s helonged to the 12th generati on of a 
subcultul'e of Case I. All inoculations were made on th e same day, a nd the a nimals 
we J'f' ~a crifi ced 30 to 65 w eeks aftl' J' inocu lation , at th e Ifl te age of 35 to 75 week s . 

R .l-pel'i1ll en/, H,- Tn th e third cx pe rillICnt, 12 CHH (JIU ) llIal es, 7-8 week s old , were 
di"idNI in 2 g roups of 6 eath , Of one g roup each nnimal wa s g iven nn intra pe ritoneal 
inocula ti on o f 4 X 10~ orga ni s llIs, while the othpr g rou p \I'a s admini stered the sa me 
dose of ha cillu s sus pens ioll whieh had h(,pn llutO<'I'lI'eri nt 120 ° C Ilt 15 Ih. pressure for 
one- half hour, A ll th ese animal s were sa crifi ced a fte J' 6 to 7 Ill ollth s, exce pt three that 
were kill ed a ftcl' 3-1 / 2 month s. 

:'IIi ('e helong ing to a ll th e t hr!'e expe rilllents \I'e re kill ed hy ce rvi cal di slocation 
and di ~sc eted for ea rl'ful "iscp ral exa ll1in a ti on. The skin , s uhcutis a nd the visce ra l orga ns 
were carefull y exa lilin ed with a mll g nify ing lens fO J' g l'oss les ion s, The pin.:poi nt les ions 
on the a brloillina l v isee rll, nnd pi eces of li ver, s p lee n, kidn ey , IYlliph noeles, testis, 11 ni l 
~kin of every animal wpre fixed as i\ routine. The tissu es were fixed in Zenke r-formol, 
and fo r loca ting acid-fast baci lli, ec ti ons we re s tfl ined by Fite's mod ifi ca tion of th e 
Ziehl -Neelsen method (6). Fl'I 'sh t issll!' snH'a J'S of sll s pC'eted g ross les ions were also 
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IIladl' 1111(1 s tlli ll Pd by the I'l·g-ul ll l' Zil·hl-!\pe)st'li IIIPt hud . . \ ddlli led histopathologil: study 
of thesl' anililft ls, s pecifica ll y of changes in the organs of the reticu loendothe lial system 
<HId other sus pedl'd foci, \l'a s undC'l'takpn to detc l'lIl in t' the pathogpnicity of the bacillus 
IIlaintnined ill (,llltil'ation, nnd the dC'g'l'C'P of Pl'Ogl'('ss ion of thl' infretion pl'odu('rd. 

EXI'EI~ri\U:N TA.L FINDINGS 

'I'he fil sf expcrimcllt wa s arrall gcd to ascc rtaill t hc rcsponsc of 
diffcrcnt strains of micc to a part i cularl~' heiwy inoculum (2 X lOH or
ga ni sms pCI' an ima l ) and to dcte rmin c the suitahilit~r of the mou sc 
st rain s fo r thc purpo i-i(' of stud~' in g thc pl1thogc lli c i t~, of th c mi croorga 
ni sms. A llimals of thcsc g roup wcre sac rificcd (-j to 17 \Veeh after 
in oculat ion to s tudy ear ly les ions. ~ l ost of the an ima ls showed pin
point lI odu lcs scattered oVCr the surfaces of the li ver, i-i pl ce ll, pancreas, 
d ia phmgm I1 l1d in testina l co ib. SOTlW Ilodul es werc quite sizable. Tn 
some an ima ls the lymph nodcs ,,"ere enlarg('tl, and th(' skin at the 
s it (' of illoculat ion was thickencd and nodular. ?\ li cE' of the dha strain 
. howed an ca rl y rcspon s(' to ill ocu lat ion I1nd w('r(' founo to 1)(' partie. 
ula rl y susceptihl e to the organism. 

In thc sccO'/ul ex pcrim cllt 16 dba llli c(', j to 7 wc('ks old , ,," cre in 
ocul atcd with a smallcr dosc of hl1 cillu s suspcns ion (3 X lOR organ i.·ms 
pCI' mouse) a lld wCJ' (' ohscrvcd for :-30 to 6;) wccks. 'l'he a nimals started 
losing wcight about 28 to 30 wceks aftcr inoculation. Many of these 
mice (10 out of 1G) developed pa lpable nodular thickenings below 
thc t(lst is at ahout 8 months aftcr inoculatioll. L~Tmph nodes wcre en-
1a rged and palpable in most animals. On (' mouse show ed s\\'eUing of 
the hind lilnhs. 'rhc l<'sions in this g r oup wcre' similar to those' ill th c 
fi rst g rou p, hu t thcy wcrc morc 11 u nwrous I1lld morc progrcss ive. Thcrc 
werc mall)' millute pin -point nodulcs on the visccra l orgalls . rl'hc spleen 
was elll a rged, with whiti sh patchcs on thc surfa ce. A pccu li a r thi ckell 
ing wa s noticed in the pc ri tcsticula I' ti ss ucs, and sometimcs 11 large 
nodul e pressed markedly on the tcsticular tubule'S (Fig . 1). 

Tables 1 a nd 2 summarizc tll(' ohservations on individual a llimals 
in the fir st two experim ents, and Tahlc 3 givcs a s ummar~' of the 
hi stopathologic types of thcsc les ions. 

HJSTOPATllOLOG Y 

L ive r. - Scctioll s of the liver presented threc typcs of les ions : 
(1) Small periportal and intralobular foca l granulomas we re com
monlyencountered (Fig. 2). (2) Occas ionall y multinucleate g iant cells 
with intracellular orgallisms wer e seen (Fig. 3). These two les ion s 
a lways r emain ed microscopic. (3) The main macroscopic lesion wa s the 
third type, the " miliary leproma-like" nodu les 011 the liver surface. 
rl'hc sha I'pl y ci rcum scr ibed nodule'S \\'crc commonly loca ted at the pe
ri phcry of the li ve r lobe CF'ig. 4). The nodulcs wer e composcd mostl~' 
of elong'a teo or i rregu la rly . plwl'ica 1 h istiocytes, wh ich W(lI'C modifi ed 
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I(upffer' cells. Scatter ed lymphocytes were al so present-. The his tio
eytes were lad en with acid-fast bacilli, arranged in g roups or forming 
"globus-like" bod ies. E xtracellular organisms " 'e re al so plentiful in 
the central necrotic region of the nodule (Fig. ;)). ~rany nodular 
live r lesion s \\"er e foun(1 to de \'elop p rogressiv c l~' fo r as long as 10 to 
12 months, and even longer. 

Pcriportal and in tra lobular ("oci of small a nd large g ranuloma s 
showed an in crease of mesenchymal ccll s, mainl~T histi ocytcs .. Occa
s ionally 2 to 3 giant cell s \\"c r c . een in these foc i. Th e hi st i oc ~·tes as 
we·ll as g iant cells contai n C'd vHrying number s of acid -fast bacilli , 
(1 epending on the devclopment of the lcsion. rsolated largc multi
nucl ea te g iant cell s with few intracytoplasmic acid-fast organisms 
were frequently observed (Figs . 2 and 3). ']' hesc lesions always r e
main cd microscopic, but the" leproma-l ike" les ioll s wcre usua JJ~' larger 
and were visi hIe to the naked eye (Figs . 4 1'1I1d ;)). 

Spleen.- rChe inflammatory reaction in the spleen differcd to a 
certain extent from the reaction in the live r . Circum scribed nodular 
accumulation s were present on the surface of the spleen in most of 
the a nimals, both you ng and olr1. "Jricroscopically, these nodules were 
s imilar to the miliary lepr oma -like lesion s in the livcr , but such les ions 
were rarely encounter ed in the s pl ccn. Much more f requently the 
general pattern of the splenic pulp was disturbed' by diffuse bands 
and sheets of large, rathcr spherical, pale-staining cells (Fig. 6). Only 
a few mice in the older group showed microscopic granulomas with 
occas iona l acid-fa st organisms (Fig. 7). 

LVmph nodes .- Enlargement of regional l~ ' lll l' h 1l0(1es was usually 
observed, with complete distortion of their s tructure h~T irregular ac
cum ulation s of large, vacuolated foamy cell s with bacilli. Sometimes 
the lymph nodes wer e seen to be full of histiocyt('s laden with or~'a
nisms, an appearance 'which could be eas ily demon strated in an im
pression smear (Fig. 8). Minute nodules on the peritoneal surface 
of the abdominal viscera and on the lower surface of the diaphragm 
showed a structure similar to that described ahovc, with histioc~·tC'~ 

DESCRIPTION OF PLA TE 
F IG. l. Abdominal viscera of a dba (Ba r ) male mouse, kill ed 5-! lI' ecks nft('r intraperitoneal 

inoeuliltion of 5 x 108 ol·ganisms. Besides minute pin·point nodul es, lnrge whiti sh lcproma· 
like nodu les cn n be seen in the intestinal loop (high, nea l' th (' top ) and in t.he p(' ritcs ti cu lar 
regions ( loll'er, bila tera 1) . 

FIG. 2. A section of the liver of n dbH mouse killed after ~3 weeks of treatm cnt " 'ith th e 
dose of organisms 3 X 108. P el'iportal and intralobu lar fOCHl grnnulomas are quite conspicuous. 
X 90. 

FIG. 3. High er magnifi cntio n of 0 11 (' of th e foenl li" c r g"l'Hn ll iollla s from Fig. ~. T ypical 
histiocy ti c rcaction, showing a good number of acid -fast hnc illi. X 750. 

FIG. -!. ~iliary leproma·like lesion nt th e edge of th e liycr of elha mouse K/5~4. X 45. 
FIG. 5. Highcl' magnification of a portion of F IG. 4, showing " Iep roma -likc" nodule Sll'flrm 

ing with bacilli. X 150. 
FIG. 6. Scction of ~p l een of a dba mouse 23 weeks after trentmcnt , showing disturbed 

pnttem of sp lenic pu lp. X 45. 
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of varying form s and containing foamy cytoplasm and abundant bacilli. 
Bimilal' nodu les -were also common Oil the pancrea s (Fig. 9). Occa
sionally such nodules were found on the capsule of the kidney; but 
pulmonary illvolvement was conspicuous by its absence. 
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Anillla l 
No. 

J / 2769 J 
J / 2770 J (P}£) 
J / 2215 J 
J / 1230 <;> 

J / 2212 " 
J / 1227 <;> 

,J / 1228 <;> 

J / 1229 <;> 

K/ 524 J 
K/ 525 J 
K/ 531 J (PM) 
K/ 532 J 

'l'ABLE l.-Ob~en·a/io'/l~ 0 11 alli1llals i17o<:ulat ed int1'llperitoneaiiy ;vith I CR C bacilli 
in E.cpet·im ellt J. Ih e dose ajJpro./'ima /ely 2 X 109 / 0 5 X 108 p et· mouse. 

----_._- - _ ._- ---- -------

(~l1alltitl\ti\'(· indrx of orgullitilllS in Yisceral les ion:; 

.\ ge wh e n .\ :;c when I I Pin-point I 
ino(,ulated kill ed 

Spleen I 'l'cti ti ti 
L.\'l II ph nod ules 011 

Strai n ( weeks ) ( weekti ) Liwr 1I0dl' Ki dll ey vi scera Ski ll I LU Ilg' 
-' I 

( ~ b ll ( ~I'l'I ) 7 13 3+ 2+ 1+ 3+ 1+ 

I 
3+ - -

dba(WfI) 7 1:-1 3+ 2+ 1+ 3+ 1+ 3+ - , 
-

C"H (Jax) 7 1-1- 3+ 2+ 1+ ::H 
\ 

- :3 + -
I 

-
Hyhrid-
X VIl xCr•i 13 ~O :3+ 3+ - 2+ 1+ I 1+ - -
CaH (.J a x ) 7 15 3+ 2+ H- ;1+ 1+ 3+ 

, - -
Hybrid-

I XYlJX C~. 7 13 ·r 2+ 1+ - 2+ - 2+ - , -_ .) 

H y hrid- I 

I 
XVIlxC~.i 13 :30 1+ 2+ - 1+ - ± - -
H,vbrid - I 
XVTJx C~' 7 13 :30 1+ 2+ - I ± - ± - -
dba (Ba r) 9 15 3+ 3+ , - I ;l+ 

I 
- 2+ - -

dba (Bar) 9 18 3+ J+ I 1+ - - :! L I - , -
dha (Ba r ) 7 ]6 - - 1+ 1+ - 1+ I - -
rlba (Ba r ) 7 18 3+ 2+ ]+ 'L I_ - I 
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I 

Animal 
~o. 

L/ 1599 
L/ 1594 
L/ 1598 
L/ 1600 
L/ 1593 ( P~I ) 

L / 359 
L/ 668 
L/ 1597 ( P~l ) 

L/:l58 
1./ 357 
}I/ 2952 
~/127 

0/5 ( P~I ) 
0 / 6(PM ) 
0 / 4 
O/8 (P~I) 

TABLE 2.- 0bse rw t ions ou elba //Ial e mice inoculat ed in/ra p eriloll eally u;i til JGR G bacilli 
in E .clJen·m e17 1 :2, Ih e dose aPP"ox illlal el!l 2 X ]09 10 ;) X lOS l ie!" //l ouse. 

Quantita t.ive index of orga ni sllI :': ill yi,;ceral lesions 

Age when Age when 
I Lymph 

Pin-point I 
inoculated killed Testi ti nodules on 
( weeks) ( weeks ) LiYer Spleen (ad\·en.) node K idney yiscera 

I I 
5 25 3+ 2+ 2+ ::l + - 2+ 
6 3-+ :H 2+ 3+ 3+ 1+ 3+ 
:) 33 2+ 1+ 3+ - - ± 
5 35 2+ 2+ 2+ 2+ - 3+ I 
6 40 :1+ 2+ 3+ 2+ - 3+ 

11 45 ] + 1+ I - - - 2+ I 
10 ,t,t 2+ 1+ 

I 

1+ 1+ 3+ -

6 50 3+ 1+ 3+ 2+ 1+ 3+ 
I 

I 
11 57 3+ 2+ - - - 2+ I 
11 67 ± 1+ - 2+ - 1+ 
10 75 2+ 2+ - - - 1+ 

I 10 67 3+ 1+ 2+ 1+ - :±: 
7 :i7 3+ 1+ 3+ 1+ - I 3+ 
7 52 3+ 1+ 2+ 21- - 2+ 

I 
7 57 2+ 2+ 3+ 2+ -

I 
2+ 

7 51 2+ 1+ 1+ 1+ - 2+ 

Skin LUll '" 
" 

3+ -
2+ -
3+ -
') , 
_ T -
2+ -
- -
- -

21- -
- -
- -
- -
- -

1+ -
- :±: 
- -
± -
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'£ABU: 3.-SII'IIImal·Y of histopathology o/lesions 

Li\'e r Spleen Testis Kidney En· 
(cap- larged 

~iliary Granu- I Giant Disturbed splenic Nodules in sular lymph 
lep romas 10ll1as cells with pattern perites- testicu- region nodes 

'''JPO'''1
1 

"'''- Nodules Small ticular 
10:':,0. I only ) 

and intm - ism s on the granu- tissue 
lobulnr surface lom as 

(1 ) (2) (3 ) ( 4 ) (5 ) (6) (7) ( 8 ) I ( 9 ) 

1<}.);1H' I'iment 1, E{/1'/y I'Nrc/ionj age {proll]) 3Y~ 10 7% months 

No. of mice 
with lesion/ 8/ 12 9/ 12 9/ 12 10/1~ 3/ 12 6/ 12 - 3/ 12 7/ 12 
Total 1'\0. of 
mice 

- - -
Quantity of 

\ bacilli 3+ 1+ 1+ 3+ ± 2+ - ± 2+ 

E x pel'i1l1pnt:2. I_ute I'eactiol! j age gl'OIlJ) 'i to 18 montli s 

:Ko. of mice 
with lesion/ 10/ 16 12/ 16 6/ 16 6/ 16 10/ 16 11/ 16 1/ 16 1/ 16 8/ 16 
Total No. 
of mice 

---- - - -, 
Quantit:v of 

I I hacilli :1+ 1+ ± 3+ 1+ 3+ ± ± 2+ 
-

I Intra· I Hist.io-
peri- cytlc 

toneal rea ction 
pinpoint ' iu the 
nodules abdom-

inal 
muscle 

(10 ) ( 11 ) 

9/ 12 3/ 12 

I 3+ I 1+ 

15/ 16 5/16 I , 
i 
I 
I 

3+ - I 

Kodule 
in the 
lung 

( 12) 

I 

-

I 
I 

- I 

1/ 16 

, 

I 

== I 

Reaction 
in the 

skin and 
subcutis 

(13 ) 
- --

2 /12 

1+ 

-

7/ 16 

3+ 
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Ski'll (flld s IIb t 1lf is.- 'I'hickenillg of the skill Ilt the sites of the skin 
pUllctures for th e illtrape)'itOll eal inoculation s was observed in G ex 
perim ental mice in Experiment 2. Secondary skin lesions in the old er 
group of dba mice wer e much more advanced than thosp in the yOlln '.!;e l
group of Experim ellt 1.. Rection of the skill showed typical lep]'omntoll s 
Jl odule forllJation con sisting of histiocy tes laden \\"ith acid-fa st hll cilli 
(11'igs . 10 and 11). 'I1 he nodul e was eithl:'r immedi a t: e l~' helo\\" the· 
C' pidermi s 01' ill the suhcuti s. 

'/' cs / ('8 .- lll th e younge]' group of mice of th e fir st experilllt)nt, 
microscopi c histiocy ti c les ioll s were seen in th e epididymis and th e 
cllpsul C' of th e testi s. 1 t wa s poss ibl e to locate Oldy f e\\" organi sms in such 
les ion s. Ho\\"evC' r, ill tlw old er g roup of animal s belonging to the secolld 
C' xperim ellt, in 10 out of 16 mi ce such les ion s wer e large r alld became 
palpahl e, indicatin g progr css ivc growth (Fig. 1) . ]n some of thcse 
animal s th ere were di scovered hard palpabl e nodules fix ed to th e 
testicular mass, which were necrosed cent]'a]]~T and wer e swarming
\\'ith ncid-fa st organi sms. Occll sionall y the tes ti cular tubes wer C' at 
rophi ed alld di storted as a r esult of the mechanical pressure exe rted 
hy the nodul e (Fig. 12) , Very rarely, isolated acid-fa st organi sms 
were located in the tes ti cular parenchyma. 

R x pe'rim e1ii'3. I noc1Ilation of autodaved bacillary lIl a fer ial.- rL'h c
control group of 6 young C~H(Jax) mice of this experiment, inocu
lated with 400 million living organisms per animal, presented r esults. 
similar to those in the previous experiments except that the r eaction 
wa s not so extensive. A f ew pin-point nodules wer e present on visceral 
organ s. The spleen and lymph nodes wer e slightly enlarged, but ther e 
was no naked-eye evidence of progr essive lesions. On microscopic' 
examination the liver showed typical gr a nulomas, Ilnc1 a small 1lumber 
of microscopic leproma-like lesion s wer o found in internal organs 
such a s the liver, spleen and pancr eas. Th e skin and the peritcs ticular 
tissues showed comparatively small number s of bacilli. 

Tn the other group of mice inoculated 'with the same dose of bacil
lary mat erial which had been autoclaved, r esponse to the inoculation 
wa s definitely pOOl' but not totally absent. Minute nodules with num
erous acid-fa st organisms wer e seen on the surface of the spleen and' 
the pancrea s in 3 out of 6 animals. One animal had a couple of nodules 
on the livc)', but the organi sms wer e g ),anular and degenerated. In the 
)'cmainin g' 3 animals ther e was no r eaction whatever , and only an oc
casional isolated acid-fast organism could be detected on car eful 
examination. Ther e was no sign of a progr essive lesion in any of these· 
6 imimals inoculated witb " inactiva ted " bacillary materi al. 

DISCUSSION 

Many attempts to transmit human leprosy to laboratory animals' 
haye hecn r ecorded in t'he literature since 1874 (9). Rtudies on differ ent 
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a spects of the subject have been recf' iving considC'rab ll' attl'lltion lat('l .y 
(3,4 , 5, 10). W e ~ttempted in 1958 to investigate the biologic facto)'s re
spon sibl e fo), tran srni ss ion of the di sease, a 11(1 reported (' .~ ) son10 S ll C

cess in tran smitt ing the infection to a sma ll g roup of go ld C' ll ham sters. 
Simultaneously with these animal experjm ent s, i'/1 vii ro studi('s Oll 

,Myco bacterium Zeprae have been in prog ress. Obse rva.tions on ex
perim ents arranged to test the a ffinity of that organism to fda l l1<'rv (' 
e lem(,llts were reported in 19;)8 CO). Furth(')' ('x ]w rim ('nt s in tissu(' 
cultur(' with the us(' of human ,'p inal ganglia fihroblasts as substrat 0 
y i(' ld ecl in te r est ing ')' e,' ults . An acid-fast organism iso lat(' r1 from hl1nlan 
lepromatous leprosy wa s later succ('ssfull y cuU'ivat('cl ill ti ssu(' CIlItU1'C ' 

and designated a s th(''' leRe bacillus" C, !.! ), 
Growth-characteri sti c s tudies on the orga lli s1l1 g rown on th(' mod

ified Huid of stock cultures and adapted to standard hact(' rioJog ic media 
ha v0 r ecently been completed (2). An imal exp(' rim ents ha ve now been 
ca rri ed out to tes t the pathogen icity of this cultivated organi sm. Ex
periments to compare its in Ui170 hehavior with that of M. lepra p 
a re under way. It may perhaps he worthwhil(' to compar(' the histo
pathology of les ion s induced by the I eRe hacillns with that of I('s ion s 
r eported by Binford ill hamsters and by Chatt('rj(' (' in hybrid hlack 
mice. It may a lso be in te res ting to compar(' the les ioll s of tbe inte rnal 
organs, particularly of the reticuloelldothelial sys tem, with som(' of 
the clinical r eports on human material cl ('scribed b~T rl'i1den C I). 

A car eful study of the tabulated data in 'j'able 3 of th e present 
r eport shows that typical his tiocytic r eact ion was evoked in the organs 
of the reticuloendothelial system of almost eve ry allimal. 'rhese lesion s 
have also been observed in the skin and subcutis and in th e tissues SUl' 

r ounding the tes tes . A very heav~r dose of the illoculum (approximately 
2 X lOn organisms ) killed two mice (luring G to 9 weeks of treatment. 
In this group, g ross pill-point l('s ioll S were num erous and quite ex
tens ive, particularly in the liver , pallcreas and all ahdomina l visc('ra. 
Lymph nodes were badly affected. 

In the later age g roups of 30 to 40 weeks and ;)0 to 75 weeks, man~· 
of the nodular liver and spleen lesions, as woll as the skin and peri
testicular les ion s, presented an indica tion of prog l'('ss ive growth. Such 

DESCRI P TION OF PLATE 
FIG. 7. Section of SplC'l' II und er hig he r mnglli ficatio ll , sho,ring o('('as i() n:d f'oc:d j!r:l nldo· 

Ill nta, X 150. 
}'IG. 8. Impress ion smear of a n en la rged ly mph nodI' swa rmin g with 1):1(' ill i, fro lll >I dbn 

mouse killed 6 weeks after inoculation of I CR C bncill i. X850. 
FIG. 9. A typical leproma·like nodule in the pn nereatic tissue, , ho\\'inj! baci lli. X 300. 
FIG, 10. A section of t he skin of a dba mouse kil\('(l ,til w('(' k ~ :lf tl' r tn>atnwnt. ).fote 

nodule for mntion in the subcutis, X 150. 
FIG. ]1. Nodu le in the subcutis of Fig, 10 u llde r hi gh('l' nl:l j! nifitatio ll , showillg typi ~ :l1 

histiocytie r eaction and cells loaded with ne i(l · fn st orga ni SIli S. X 750, 
FIG. 12. A section of test is of a dba mouse ki lled 65 weeks after ill oc ula tiOll , A I:lrgl' 

leprom a- like nod ule ful l of bnci ll i a nd with cent ra l nec rosis is seen in th e peritesticulnl' region, 
X 12. 
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progressive testicular lesions wer c not obse rved in the carlier group. 
The bacillary material that was thus r ecovered after 6 to 8 months 
of inoculation and later, up to 12 to 18 months, was probably not 
just an accumulation and deposition of bacilli which had been inocu
lated but suggested a multiplication of the organisms and th e formation 
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of progre sive nodules. ~rhe intracellular organisms wer e fr equently 
in the form of globus-like structures. 

The histopathology of the nodular histiocy tic lesions in all the 
organs of the r eticuloendothelial system was closely comparable to the 
miliary lepromas described by Tilden from his clinical material. H e 
described small granulomas of histiocytic origin around sinusoids with 
intracellular organisms, and large nodular lepromas at the edge of the 
liver lobe, closely comparable to the lesions observed by us in all the 
experimental mice. H e observed a differ ent r eaction in the spleen with 
a disturbance of the splenic pulp pattern, and the formation of rare 
granulomas. A similar splenic condition has been seen in the experi
mental material described. Minute nodules on the surface of the spleen 
wer e abundant, although the formation of granulomas in the organ 
was rare. Tilden was of the opinion that leprosy was essentially a 
disease of the r eticuloendothelial system, and the lesions encounter ed 
in our animals wer e comparable to those described by him in the 
r eticuloendothelial system. 

Skin lesions wer e ob erved frequently only in the older dba mice, 
a s also were lesions in the peri testicular tissues. Such lesions without 
an involvement of the tubular parenchyma would only suggest a spread 
of the organisms through the lymph channels. The entire r eticuloen
dQthelial system and the skin at the site of inoculation wer e the organs 
particularly involved. Lungs wer e conspicuously fr ee of any lesions, 
a s r eported befor e by other s in both clinical material (Tilden) and ex
perimental material (Chatterjee ). 

Binford's experiments produced similar histiocytic lesions com
prised of cells laden with numerous bacilli in the form of varied size 
groups and" globi," but these are r estricted to the sites of inoculation. 
H e selected the t estis and earlobe as the sites for inoculation, with 
special consideration of the temperature factor . Chatterjee demonstra
ted numerous organisms in the spleen, lymph nodes, testis, skin, etc., 
but did not describe the histopathology of the lesions in much detail. 
H e succeded in passaging the nodular lesion, and so also has Binford. 
Our animals lately inoculated in the intraperitoneal cavity with nodular 
lesions are still under observation, but this line of investigation has 
been suspended for the time being because of lack of dba (Bar) animals. 

The six mice in the third experiment that were inoculated with 
autoclaved material did not show progressive r eaction, although an 
occasional nodule found in some mice on the surface of organs like 
the spleen perhaps r epresents a r eaction to the inactivated material 
and mere accumulation of the intraperitoneally-inoculated acid-fast 
organisms. In general, the lesions of the r eticuloendothelial system, 
skin and testis developed in the experimental mice-particularly in the 
inbred dba strain- with the ICRC bacillary inoculations wer e com
parable to clinical and experimental lesions described previously. 



• 

FIG. 13. A smear of the reRe bacillu s from a culture in a fluid medium, stained by 
Ziehl·Neelsen. Showing typical globus formation of the acid·fast organisms. 750X. 

FIG. 14. A section of a histiocytic nodule from the pancreas. Stained by Ziehl·Neelsen, to 
show groups a nd clumps of acid·fast bacilli in the celJs. 300X. 



454 International Journal of L eprosy 1962 

The cultivated organism maintained for several months under the 
condition of culture described (2) is thus capable of producing lesions 
in the mouse. More extensive studies on a larger group of dba mice, 
particularly to investigate the reaction of the nervous system to bacil
lus inoculation and to study the behavior of the organism on trans
plantation from animal to animal, are under way. It has already been 
possible to isolate the ICRC bacillus from the leproma-like lesion of 
the dba mouse, and the bacillus has been kept in continuous cultivation 
in the modified fluid culture medium for the last six months. 

Experiments are under way to study the immunologic characters of 
the ICRC bacillus. Tmmunologic studies with a "lepromin" prepared 
from the organism are also in progress, the r esults of which will be 
reported separately. 

SUMMAUY AND CONCLUSION 

An acid-fast microorganism isolated from lepromatous leprosy, 
designated the "ICRC bacillus" (Indian Cancer Research Centre 
bacillus) has been maintain ed in in vitrOr cultivation for over four 
years. To test the pathogenicity of the organism in laboratory mice, 
intraperitoneal inoculations of heavy doses, ranging from 5 X 108 to 
2 X 10° organisms per mouse, were given to young mice of three strains 
CaH(Jax), Little's dba, and a hybrid of strains XVII 'and C57 (Black). 

In the fir st experiment, designed to study early visceral response, 
the animals were sacrificed 6 to 17 weeks after inoculation. Early 
histioc~Ttic reactions of granuloma type, further developing into pin
point nodules and "miliary leproma-like" lesions swarming with ba
cilli, were quite common in the liver, spleen, lymph nodes and other 
visceral organs. The dba mouse was found to be particularly sus
ceptible to the bacillary infection. 

The second experiment was carried out exclusively with dba males, 
with the same range of dosage. These animals, sacrificed between 
20 to 65 weeks after inoculation, presented progressive histiocytic 
lesions in the liver, spleen, pancreas, lymph nodes, skin, subcutis and 
the peritesticular tissue. 

The histopathology of the progressive lesions was closely compar
able to some of the clinical material and experimental lesions described 
befor e. The histopathology of the lesion s induced by the ICRC bacillus 
is illustrated by suitable photomicrographs, and the data are discussed 
in the light of the relevant literature. 

UESUMEN Y CONCLUSION 

Un lIIicrobio acidorresistente, aislado de lepra lepromatosa y denominado "Baeilo 
I CRC" (baeilo del Centro Indio de-- Inve tigIrci6n del Cancer );-ha sido mantenido en 
cultivo in 1;ih'o por mas de cuatro arios. Para comprobar la patogenicidad del microbio 
en ratones de laboratorio, se hicieron inoculaciones intraperitonealee de dosis masivas, 
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varian do de 5 X 108 a 2 X 109 microbios pOl' raton, en l'atoncil\os de tres cepas: C):I 
(J ax), el dba de Little y un hfbrido de cepas XVII y C57 (neg ro). 

En el primer experimento, destinado a estudia r la reacc ion visce ral templ'ana, so 
sacrifico a los animales de 6 a 17 semanas de pues de la inoculacion. En el higado, 
bazo, ganglios linfat icos y otras viseeras, f ueron. bastante f l'ecuentes las reacciones 
histiociticas tempranas de fO nll a g ranulomatosa que se convirtieron nUls tal'de en nodulos 
en punta de alfil er y lesione. " parecidas a lep roma milial'," que rcbosan de baci los . 
EI ra ton dba re 'ulto se r en particula r susceptible ,i In in fecc i6n bl1 cilal'. 

EI segundo experimento se llevo a cabo exclusi\'a mente con dbas machos, con el 
mis lllO reg imen posologico . Estos animales, . aCl'ifica dos de 20 11 65 semanas de 'pues 
de la inoculaci6n, presentaba n lesiones histiocitiCllS C\'olu t i\'l1 s en el higllclo, bazo, pan
crea., ganglios Iinfatico , piel, subcuti s y el tejido pCl'itcsticulal'. 

La histopatologfa de las lesione evolutivas era inti mil mente comparllble con la de 
al"'un material cHnico y la de las Ie iones expcrimentales descl'itas anteJ'iOJ'mente. 
La histopatologia de las lesiones inducidas pOl' el bn cilo I CR C es ilustl'ada con micro
fotog l'afias ap l'op iadas discutiendose los dntos a la luz de la literatma pertinente. 

RESUME 

Un micro-organisme acido-resistant isole de lepre lepromateuse et designe sous Ie 
tel'me de "bacille I CRC" (Indian Ca ncer Research Centre bacillus) a Cte maintenu ,in 
vih'O, en culture, pour plus de 4 ans. Afin de tester Ie pouvoir pathogene de cet ol'gan isme 
chez la souris de laboratoire, des injections intra-peritoneales de fortes doses ont Cte 
pratiquees chez de j eunes souris de trois souches, CaR (J ax), dba de Little, et un 
hybride des souches XVII et C57 (noir) . Les doses sc sont eleyees de 5 X 108 a 2 X 109 

orga nismes par souris. 
Dans Ia premiere experience, menee pour etudier l'action precoce sur Ies visceres, 

les animaux ont Cte sacrifi es 6 a 17 semains apres l'inoculation. Une reaction precoce 
histiocytique de type granulomateux f ut tt'ouvee communement dan. Ie foie, Ia rate, 
les ganglions et d'autres organes internes. Cette rea ction se developpait ensuite en 
nodules de la grosseul' d'une tete cl'epingle, a \'ec lesions ressemblant it une "miliaire 
lepromateu e", bourrees de bacilles, Los sOUl'i dba f urent trouvees particuli erement 
usceptibles a l'infection bacillaire. 

La seconde experimentation f ut menee exclusivement sur des males de Ia souche 
dba, avec des inoculationes du meme ordl'e de g randeur, Ces animaux, saeI'ifies 25 a 
65 semaines apres l'inoculation, ont presente des lesions histiocytiques progressives 
dans Ie foie, la rate, Ie pancreas, les ganglion", la peau, I'hypoderme et Ie tissu peri
testicul a ire. 

L'histopathologie des lesions progressives etait fort comparable a celie clu materiel 
clinique et des lesions ex perimell.ta les decrites ci-dessus. L'histopathologie des lesions 
provoquees par Ie bacille ICRC est illustree de fac;on adequate par des photomicro
g rapbies et les r csultll ts sont discutes II la lumiere des donnees p el·t inentes de la 
litterlltUl'C, 
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