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SOIt/a i, J Op071 ' 

Of ou r inocul Rti on xpcrim cnt1' on fowl wi th rll lt lIres of 
difTer<'n t !1cid-fns t. b:1 ciIli , !1 nd with mnt er i:11 from h llm:1n :1lld r:1 t 
lr prosy , only t be r rsu 11 s of the In t t er work ~lre rC'port I'd hr re ;.: mce 
th ey proycd to be more f!ly ornbl e th a n we hRd exprctt'd . 

INOCULATJON E XP EnI M E XTS W ITH JU T LEPHOSY 

For mnteriaJ for the inocubtions ,,,ith rnt leprosy we u~ed 

emuh:ions from subcutllnrous nodul es and a lso from the livers 
and spleens of white rats which h a d b een infected by inocula t ion 
with m aterial from two different spontaneously leprous rats, one 
of which came from the laboratory of Dr, Asami, at K obe, and 
the other from the D ermatology Clinic of the I mperial Universit y 
of T okyo. T en-gram lots of the ti ssues, ri ch in bacilli, were 
fin ely triturnted, suspended in )0 cc. of physiologic S!l lt ~olution, 
an d filt ered th rough gnuze. Eight ch ick ens (6 cocks Bnd 2 }1Pns) , 
most of whi ch weigh d nhout 350 grnms th ough ~om e weighed 
),500 gnlm , were in j t'rt C'd in t.be m 1l scles of th e LrC':ts t ,,·ith 2 to 
5 ('e. of th is rllluL ion. E :1rh an im:11 was illoc ubt C'd 111" 0 O [ three 
tim C's, fi t in t C'n 'n ls of from 3 to 6 m on th s. I n ~e \" C'f:t1 of th em nn 
intrnpC' ri toneal inoeubti on of 2 rc. of emu l ~ i on was ll1:1de ::i lll ul ­
t nncously. 

E xrf'p t one rork , whi r h dirn dllrilJg t he cou rse of 1hr (-Xl't'f ­
im ent I' rCl j,nLly tltro\ll'b [l("( 'iu ('nt, t lie' ~i1 l imnl~ " 't're ki ;,·d 1:(01 11 

Eix t o eigli t I1J (, n t bs :Ift t f the fif~ t i nu("\~h it)n . :-or 0,,1 of 1: " In h:, n 
b rcom (' thin nn d lookt'd :.:omc" h:1.t po(, rl y 1J 0uri;; lied. T 1J(' ll1:lcro­

scopir an d microscopiC' fi ndings nre ~ foll o\\"s : 
171j eciio71 ,~ £tc .-Tbe c hn ngcs in 1 he b reast mu scles " t'rC ~ t rik­

ing. I mmed iately upon rcmoyaJ of t be skin th ere W:1.S not r d !Jere 

I Prelimina ry communirn t ion to the 9th Jnp:lOese Leprologic.'tl COllgress 
held in Tokyo on K ovember 14. /lnd 15, 1936. Reprint.ed , t.r:l:J ~l:1ted from 
the Germa n, from La Lepro , 8 (1 937) 67-72 (nbs ract bcction). 

• Director at thc t ime of tht' report, Prof. M. Ola. 
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a nd t here a yell oll' ish color of th e surface of the mu"cle, As th e 
layers of muscle w('re remo\'f~d one by one it was seen that. th e 
omnge-y ell ow eolorn ti on was di -trihut ed qui(.e ext mil'cly. T here 
w re fl.l 0 fou nd se\' erul sharply circunl'S L' ribed i lJ d u r:t1ions of the 
same ' eolor, \' urying in f' ize from th a t of a sparrow's Pgg to 
t hat of a plum, O n ' the incised su rface of these indur:ltions 
la rger and sm all er orange-y ellow musscs cou ld be seen, wh ich 
lay as cords or lay ers bet wcen the usual browni ;;;h-red muscle 
fi bers. Associ a t r d wit.h them wcre tl icker and t binncr y ellowi sh­
or grayish-whit.e cords of connect ive ti s~;u e. 

The orange-y ellow masses wcre \'i scous a nd had a n oi ly 
appearance , Mi croscopi eally they were ('omposed of colOSS A.l num­
b ers of acid-fast b:lc illi an d a r rJs.t.i ,-ely small Hmount of fatty 
subst ance. Culture experiments with t hi s m:lterial on ordinary 
nutrient m ed ia, in cluding that of P etragna ni, were a ll unsuccpss­
ful. On the ot.her h and, we innuia.bly succeeded in prod ucing 
leprosy in white rats by inoculations of this material. It appears , 
th erefore, that rat leprosy baci lli can be k ept living in the 
muscles of the chicken, and that they probably mult iply there. 

Histologically th is orange-yellow in duration is a specific gran­
ulation tissue, located b eside the d est royed muscle tissue. The 
foci are rl onga tf'd or irregularly h aped , and are frequently sur­
rounded by a zone of conn ect ive t issue. H ere an d th ere, running 
th rough th e gr ~lnu fi tion ti . <:lle, are the t hi ck cords of connective 
ti s"'u e wb ir h ma cro, t' opi c lIy 1()()kC'd y ell owish- or gr:lyi, IH"h it e . 
Th e gr:l1lu1:!t ion ti , sue is cOIlJP()~f'd p rineip::d ly of baci llu5-free 
epith r l ioid cdl nn d largrr kpra cell fill ed ~-jth baci lli; some of 
t be Irpra cclls !llso ont!l in fat. gl obu les. G iant fin d p b rn a c(' lis 
a re oll ly F('l d (\lU 0 "en 'ed , Th,'[p !He ::l1 so si11:, ll er r enters of 
iJl fJltr:1 t ion whidJ :-I re Cl ,m p c l ei :1 IWe t f'\:c111 ~ i\'(:, I'y of :" .nall rOllll ei 
(' ells, :, me of "hich abo ( ( ,II! '. in b r. (' illj , 2\1 0, t of the bl l)od 
vcs;,. ('ls in th ('se gr~ln ll lation ti ~f' \JC :;ho w thi ck ened a nd more 
or less d ('generatcd wall, in which , howe\,er, no b aci lli a re foun d. 
The regional lymph nodes are not .' \\'ollen. 

L U71 gs.-In general t he lungs how only slight changes, In 
i!:'oJat ('d case one observes ac('uDlul a tions of small round and 
epithdioid cells, in which acid-fast bacilli are also found . 

LiIlCT. - Alth ougb the liver macro. copically d oes Dot show 
any ('h a rnct('rist.ic change, hi tol ogiclllly quite important signs 
of in thmmati on (' an be found. TlI Ne a re, indped, smRll fuci 
c0 rn p o",(,d of ro und a nd ('p itb r :oi d cc:ls; hc,:,e a re p n'..,P ll t I ro ugb-
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out the wh ole org tn, c:-pC' r is lJy in t 1e ill\C'rJo )llbr ti s:3 ue£ !1 nd 
ar u nd the r entra1 vrin:::, nnd oft en cYen betw een tbe 1i\ cr crlIs. 
Th e.c foci h:\\"e a hi "toJp;.:; ir a1 "tructure Ibat is . most thc ~:I me 

as that in th e muscles, (,XI"l 'pt Olat here they are sti ll further 
devr10ped. Bn cilli may be drl ret ed at times in epithel ioid cells. 

Spleen.-The spleen, :11so, does not show any striking mac­
roscopic change, Gxcept that the cut surface is more grayi h­
white than reddish . Microscopically marked hyperemia and focal 
accumulation of roun d cclls may be seen. Acid-fast bacilli were 
fou nd in the spleen of only one cock. 

J(idn eys, - No recognizable m acroscopical change. Histolog­
ica lly, small foci of rou nd cells are sc::ttiered here and there, 
and degenerative chunges of the epitheli um of the uriniferous 
tubules are observed . Epithelioid cells a re also associated with 
the nccumulRtions of round cells. In t.he kidney of one cock 
esprcially thcre were formed relatively large nodulcs, wit h 
epithelioi d cells in whicb spn.rse acid-fast baci lli could be foun d. 

Teslicles.-In general this organ does not sbow any recog­
nizable cbange, either macroscopically or microscopically. In 
one cock only tbere was atropby of botb t esticles. 

Ovary.- I solated rounded foci of round cells were found in 
an ovary of one ben. 

INOCUL.~TION EXPERIMENTS WITH HUMAN LEPROSY 

A leprosy nodule t be size of tbe tip of tbe litt.1e fin ger was 
finely emulsified in 10 cc. of physiologic salt solution. A cock 
of about 350 gfll.ms body wr ight was inj ected with 2 cc . of tbis 
emulsion, and 11110ther of about 1,500 grslls was gi ven 5 cc., 
into the mu scles of the breast on both sides. Two m onths la t.er 
eacb cock wa.s given a second inj ect ion under almost the S:l me 
conditions. Three months aft er the last in 'ect ion they WfTe 
killed. 

The macrOS( opi c !~nd mit rLl~copic fi ndin9: in toe bTr:l~ t 

mll rles an d nl 0 in the intermtl orga ns were almost the <:lm e 
as in the chic-hns that were t.rc3.ted with rat leprosy lD3t r rial. 
The muscles sbowed quite extensive areas of orange-yellow color. 
In tbese pl accs tbere were found colossal numbers of acid-fast 
organisms which could not be otber tban human leprosy bacilli, 
f ' nce t.h ey cou ld not be C'ulti\"3.ted on ordinary nutrient media, 
or on P etm gnani's medi3. wbi ch is yery suitable for tubercle 

3.cilli, I nocubtion of white rats "itb a p3. rt of the affected 
m lscle tis~ue did not produ ce any sympt.om of rat leprosy. 
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lii c;tolog ic 'nlly thc ornn!;c-yr ll ow p.'1.rt of t he brc[l<:t mu . ~le, 
as in the hirds ino('ulntrd II ith r;Lt lepra mat rinl, 1\ ' :l.S !1 grnn u­
Jom n ('(1m p0:,cd of kpra c<'l ls r:on f nilli ng b~ci lli lo ud also free 
epitheli oid cells nn o :-mnll er round rells, T he hi stologica l rh nnges 
in the liver , sple ·n nn d kid ll cys lIerc u10 analogous to tlJO.;e in 
the chickens illocul::!ted with T!.l.t It>pr s.y m:1t rial. The ch:1Dgcs 
in t l,1e liver were cspcri311y <: triking, t here u eing round ed foci of 
infi1tr[1tion com posed of round cells :ll1 d SC:1rce epi thelioid ('E>lls ; 
t.h e e were found in the int erlobular connec t ive ti ;:;:o ues, lHou nd 
the central veins, a nd also uetwecn the liv er cells, Lepro. y 
bacilli were also detec ted in t he rpi t hdi oid cells, The t c ,tides 
of bot h cocks showcd no not eworthy chfi.nge, 

Dlsn'bSION ,. 

From the experiment-al results described it can be cone.luded 
that the human and rat lC'pra bn cilli, inj ected in the breast of 
chickens, not only rem ain alive th ere for from six to f'i ght months 
but that they probably also multiply. To determine if both 
kinds of bacilli are capable of producing a general infection in 
chickens a relatively short observati on tim e is not sufficient. Yet 
it is to be emphasized, especially in connection with inoculation 
experiments wi th human leprosy, that a.m;ng those experimental 
animR ls that. have as yet been used, most of which remain without 
any reaction on ino C' ul at.ion of such material, the chicken sho,,'s 
the most charact erist ic macroscopic an d microscopic eb:lIlges. 

,-\DDEKDU lIf 

These ('xperimcll ts ban brcn repented by ::\f ~":tro Sato, of 
the Derm nto-erohlgic Clinic of the I mperia.! Ull h 'ersity at T (.kyo, 
un d by Yoshim3 sa \rnl:1l1abe and Kohu K onn ka, of the Kita­
sat.o I nst it-ute for I nf ecfious Disen.scs. 

In a c(lmmllnic[ltiUTl prc;:.cntcd t o the 37th Congr,~,:;s of the 
Japane~e D erll1n t01ogir !l1 So ie t)' , hclci in Sendai O Il :\b)' i !md 
8, ] 937, M.Snt o n 'I,ort€'d on jnuc\l :at ion exp >rimell\ S \ ,jth ra t. 
lepro:::y mat erial wi t h cocks und , qlli'Tels. F our squirrels, in­
ocul a ted stibcutancou I)" showed no chnllge worthy of menti oning 
except a passing lornl induration at the sit.e of the inject i·on. 
On the other hand in five cocks to which the material was 
in oculated in the comb (an d al :::o in t he muscles of the breast) 
there was formed an induration in the comb after one month, 
which d eveloped a fter three months into qui te hrge nodules. 
These nodules, bowen'r, showed no furth er t endency to enla rge. 



On ! Ir l (;,)Ih fh ~ :lftr 'r t h( innCi ;h tiLln 3 ( ' O t'l';i; \ ', it' : . I: ,! ' Il li 
till (,1 , 1I ,": f'~ (\:lll' iIlCd r ri f irn lly , E flr'h c(I!1) b ('\I' ,f . !t ' d :\ I " I' d, 
1.( ': '.--;,,(,13 J'il rl ll lc toe (' r nt pT of ",hi l' h \\ ' 3~ (' ~ ~" ' I e , C. ;", -:d 
T11l1) 'I' rf' of :l(' id-fnst baci lli \I (Te fou nd not. oldy in t h(' (': . ",'(l 1) ~ 

l'Cn t(' r, bll t I1l so in the gr:1J1uhtion ti s~ue aT('\l lJd it. rr -folog­
il',1]]Y fhi gr:.J) ulntion ti ssue \\,:l.S for th e most part ,'rljll J! (I -rd 
of ( pitbdioid ('(' l1 s with :l.nd with out Y3 CUO]('S, ,,·it h \\ llirh a 
Illllllh('T of gi:lI1 t (' ( l1 s ,\'('re nsso(' i:ded, All tJ )""e {'I' ll" ('ont ' incd 
1l\: 11/l rous llD('illi .. " -ilb the c:-. c{'ption of th e IH'c ro"i. of the 
central p:l. rt, the :-tr\l(' ture of th e grn ll uloma wne: :d l )0,,1 idcn­
ti (' cd with t hnt ::-p('n in ~pOllt :lll (, OUS T: I rpro~y. At th e f'itr of 
ilJj, 'e ti on in t he J1lu "l' les of th e hrr:lst th e ~ki n Ins Inw.dy ,d­
IJel cnt, to the musc'le f:l<: rill , linder th e fn"c in 11. (' re \\' :1 " fou nd 
a pln in grnyj~h-\\'bite hard m:l.SS \yhi (' ll , hi ~:o l (\g i ('n ll y, \\'ns a 
grn nuhtion tiscuc \\·itb ('cntral n<' cTo~ i s, just like thn t in foe 
nodu1cs of th e comb, Numerous b:Jcilli ('ou ld also be drjecfed 
th cTrill , Bacilli were furtb er fou nd in brge llllmbers in fh e li\'cr 
nn d lungs of a cock. The r<'port er ",ns of t.he opinion thn.t tbe 
ebicken, at least in tbe first inocubt ion-gellcrntion (p,'l .'..;nge in­
oculations in chi cken's ba,'e not yet been m a.de), i ~ a susccptible 
anima.l for rat leprosy. 

Wa.tanabe and Nonaka state [Tokyo l zi Sinsi (1937) No. 
304 2, July 24] tbat of tbe common laboratory animals they 
consider t.he cbicken to be tbe most suitable for inoculation with 
buni:.lll leprosy. Emulsions of freshly removed leprosy nodules 
were inj ected two or t hree times into t.he breast muscles at in­
ternds of 2 to 4 wccks. Contra ry to our fin dings tb e au jhors 
ol '!'('f\"ed l, bno~t 110 mnero~(' opic ('li nng(', or only lilt1 r ll odn lf's , 
in jhe I.)lC:lst, nl! ~c:Jes tb:l. t b~1 d b('('n injcct pd "ith the \ ' m\l l ~i u n, 

"I, t' refl S in t he illternal org:ms, l':-pccially in toe Ii \'(~ r , Illili :l ry 
nodnl es ' H're :ilmost al\\'3ys produced. HiSl01ngically 11)('se 
k ,.;ons (' on~ i st{'d of n grnnnloma c('mposC'd of epitbelioid cell s, 
hi "j i C!~' yt {'~ nn d IYllljlbo('yjes surrou ndiJlg a hu gc ('(,Jlt r:ll fp('us of 
Jlf'l'rcJ;:: i. Th (':,C' :lutLors ('ol'll u(' fed :, ' mil ar C'\] " r;! Wilts (1 n :, IX 

rli iekC'l1s with 1' :.11 If·p ra m:dt'rial end DUye t'(I!J DJ !lWO ~ h\' : ! y s t he 
el l : T:l.c fc ri -t ic !:imn lJ nodule forllln t ion, \I"itb b3(' ilb ry contl'Dt , a t 
th e site of injection (m uscles of tbe breast) \\-itb out hei ng able 
to dctect any macroscopic or microscopic cbanges in tbe io­
t ernal organs. 


