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ALOPECIA I N LI';PIWSY 

1lopecia in llUlll an leprosv.- Two types of alopec ia in leprosy are 
r ecognized, one corresponding to the ind eterminate or tuber culoid 
form, and the other to the lepromatous form. In the former, plaques 
of alopecia are seen in skin areas that arc clinically healthy, or at 
most show hypochromic or infiltrated erythematous macules. In the 
latter, on the other hand, the falling of the hairs is observed in thick­
ened, infiltra ted, and dry skin areas. 

Mitsuda and Nagai (6) studied the characte ristics of the lepro­
matous alopecia, m'ld concluded that it results from the changes in the 
arterioles which supply the papillae. These capillaries are compressed 
by the lepromatous infiltrate that in the end destroys them, thus pro­
voking serious changes in the nutrition of the skin. 

Sometimes the lepromatous infiltrate only depresses and displaces 
the hair follicl es, without ultimately destroying them, and in such cases 
adequate treatment may melt the infiltrate and the hairs r eappear. 

The mechanism of the alopecia in the indeterminate form is not 
well known. ] t is suspected that it is of nervQUS origin. . 

Alopecia ·in murine leprosy.-This i observed in the advanced 
stage of the infection, sometimes during the year following inoculation. 
It is accompanied by manifest cutaneous changes, lepromatous infil­
trations and ulceration s. The mechanism is similar to that of human 
lepromatous leprosy. 

Alopecia in animals inoc1,llated with l\1. leprae.-Barman e)' Chat­
ter jee (2-4), Souza-Araujo (1) and other worker s have described 
alopecia lesions in rodents inoculated with -material from human 
leprosy. Generally, this alopecia is associated with skin changes, ulcer s 
and infiltrations and is of late occurrence. 

PERSONAL EXPERIMENTS 

In 1959, we started a series of experimental attempts to transmit 
human leprosy to laboratory rodents (5) . In the course of 4 of these 

1 Investigation carried out in the Cente r of Dermatologic Investigations, Department of 
Dermatology, with the aid of a subsidy granted by the World Health Organization. 

2 With the collaboration of Messrs. Osvaldo Garroq and Oscar Furlan, and the ass istance 
of Misses Zulema Lucca and Irma Micheloud. 
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expcrim cn ts \\'e .obscrvcd thc appearance of an a lopcc ia I , sui g eneris" 
which hacl attractecl our attention. 'rhe cha racte ri s ti cs of this alopecia 
a l'C described in the presell t communication, a pl' elim illary ]'eport. 

The following is a summary description of th e experim ents in 
which \\'e ohserved the a lopecia phenomenon . 

EX PEIUl\I.EXTS PR EVIOUSL Y lW POHTED 

R XjJc rilll f ll1 1.- ln this ex pcrim ent black hyhrid l1ll Ce \\'(' re 1Il 0CU­

late~ l accord in g t. o ella tte rj e(' 's techll iqu ('. 

Ml1tel'ial nnd Illethod: ll.\'bl' id llIice ohtai nNI hy (Tossing un lndian hons[' IIl OU~C 

wit h 11 S wiss I1 lh ino fCllll1 lp \\'CI'(, us('(I .:1 The inoculations II'cl'e Illlld t, :-;ube lltaneou:-; Iy with 
a pure ha('illn ~ :-;uspension- l,OOO IIlillions- obtl1inpd frO Il! Ilcti \'C lep rolllatous Ir:-;io ll s. 
In April 1959 wp inoculatcd ] 9 Illillps and] 9 ['['ma les, 1111 be-loll' 15 days Ol IlgP. 

Evolution: For 6 months after in oculation ll othing' special '\\'as 
ohse l'\' ccl. After 12 month s, 11 males and 1.;') female s survived . f11-1: 
of the f('mHles, partial 0 1' total alopecia of the whi sken; '\,/:lS lI oted. 
)\ fi('r 24- month s, am ong J-I- survivors Ui rnales and 0 femal(' s), -I: of 
the f(>l1Iale s Rho\\' e<1 tota l alopccia of the whi sker s. 

~umll1ar.\·: In -I- f(,ll1ales (10.5 70) of the total of 38 mice inocula ted, 
there was partial 0 1' totHl a lopecia of the whi skers, whi ch hegan to 
rmll1ifest itself from the 6th m onth after illocula tion.· 

E .x-perilll ent 2.-rrhis expe riment differ ed from the previous one 
only in that the h~'br]c1 mice used wer e derived by cross ing S \\' is s 
a lhino females with a DBA male (Group A), and a ('38 mal e (Group 
B ) . B etween .June and September )059, we inoculated 6-1: animal s (34: 
malcs and 30 f('male s) of Gl'OUp A, and 14: animals (5 mal es amI 0 

FIG. l.- Experim(' nt 2. Left: femalc mousc inoculated 10 months previously. Extcnsive 
plnquc of nlopecin. 011 thc head. Right: Control mouse, un inoculated. 

FIG. :!.- Expc rimcnt 2. Plaque of a lopccia of ani mal in Fig. 1, takcn at a shortcr di stance. 

:l 'rhe animals used in thi s expel'iment were kin dly suppli ed to us by Dr. K. R. Chatterj ee 
of th e School of Tropical Medicine of Calcut ta, and by Dr. R. J. W. Rees of the In stitute 
fot· ~Icilicl1l Rcscn rch of London . 
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fcmal e~) of Uroup H. All the animals wcre given the same care ,,·ith 
r cspect to dict and housing. 

Evolutioll: ]n October 1959, between the 4th and the 5th months 
after inoculation , we observed in the mice of Group A the first symp­
toms of alopecia . This consisted of partial or total fallin g of the 
whiskers in the malc, and total loss ill the females associated with 
alopec ia plaques on the head. 

~I'hi s phellomenon wa s not obsc rved ill the ullin oculated controls of 
the same lineage which were housed in nearby cage , but on the other 
hand it wa s seC11 in the 2 u11illocula ted mice which lived in the same 
cage with 1he illoculated on 0S of Group A. 

In Jun 0 1.960, f r om 9 to 13 months after the illoculation, the al opecia 
affected 26 mice (.fO re ) of Group \. (Figs. 1 and 2) , and al so the 2 
uninocnlatcd mice which lived together with the form er in the same 
cage. 

Of th e 12 mice of Group 13 that sun'iv0l1 , 6 (50 '1'0 ) showed alopecia 
of the whisker s. 

In Decemher 1960, from 1;") to 18 months after th e inocula ti on, J 5 
allimal s (27 males and 18 f emales) of Group \. survived. Of the 
females, 10 showed alopecia of the whisker s. The alopecia plaques 
of th e head had di sappeared, due to the r egrowth of the hairs except 
in 2 femalef' . 

In Group B, 1 male and 5 females survived. All the females showed 
alopecia of the 'whisker s. 

Summary: From the 4th to the ' 5th months followi11 g the inocul a­
tion, alopecia appeared, developing progr es ivcly and r eaching an 
advanced sta ge ill about 1;") months. The process then subsided in 
almost all of th e a11imals. 

This phenomenon affected 40 per cent of the inoculated h.vbrids, 
and the 2 u11inoculated animals which lived together with them in the 
same cage. No alopecia disturbances 'were seen in the uninoculated 
control s which wer e housed in separate cages. 

FURTHE R EXP ERIlVIJDfTS 

E xpe rim ent B.- This experiment involved the inoculation of hybrid 
mice with a pme suspension of 1II. lepra e mixed 'with an extract of 
fr esh leproma s, using the subcutaneous (Group A), intradermal 
(Group B) , intraperitoneal (Group C), and dermal scarification 
(Group D) I·outes. 

Material and method: In August 1960 we inoculated 19 males and 20 fC lllnk wi th 
material f rom the same p ati ent. The anima ls were divid ed into 4 group. , according to 
the tated routes of inoculn.tion. 

Evolution: In December 1960, 4 months after the inoculation, 
alopecia of the whisker s was observed in 9 females. 

In May 1961, 9 months after the inoculation, the following was 



326 1l1f c1'1wUo?lal J O/(/'llal of Lcprosy 1 9G:~ 

FIG. 3.- Experiment 3. Extcnsi\'e alopecia in a femn le mOURe 13 mont hs after inoculation. 
FIG. 4.- ExpcrimCllt 3. Upper : fema le Ill OUtie inoculntec1 ] :? months prel' iou,ly. LoweI' : 

fCllla le mouse, control, uninoculated. 

noted: Of the 39 inoculated mice, 35 (18 males and 1'( female::;) ",e)'c 
still alive. All of the males were normal. Of the 17 females, 10 showed 
partial or total alopecia of the whisker s and there were incipient 
alopecia plaques on the face around the eyes. This phenomenon was 
noted in 4 animals of Group A, 2 of Gronp B, 3 of Group C and 1 of 
Group D. 

In August 1961, 12 months after the inoculation, 11 males and 12 
females survived. None of the males showed alopecia, while 10 out 
of the 1'2 surviving females had alopecia of the whiskers and plaquC's 
of alopecia on the face (Figs. 3 and 4). 

In November 1961, 14 months after the inoculation, 10 males and 
12 females survived. All the males wer e of normal aspect. Of the 12 
females, 2 were normal, 6 exhibited small plaques of alopecia in the 
periorbital area, and 4 showed large plaques, also periocular. 

In March 1962, 11 females and 9 males survived. The females 
showed la rge, conAuent plaques of alopecia on the head, accompanied 
by total falling of the whiskers. Another 6 females showed partial or 
total falling of the whiskers, and smaller plaques of alopecia almost 
all situated around the orbit. Only one female was of normal aspect. 
The males showed nothing in particular except for the decrepit con(li­
tion attributable to age. 

On August 27, 1962, all the males had died and only 10 females sur­
vived. Of these, 7 showed characteristic plaques of alopecia. 

On October 20, 1962, only 6 females survived. These had been 
inoculated 23 to 25 months earlier (3 intraperitoneally, 2 subcutane­
ously, and 1 by scarification) with material of the Vignatti strain. 
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E xce}Jt in on e f emal e (No. 1002) , ill which thcrc were lIO plaques of 
alopecia , the arcas devoid of hairs still per sisted, although there were 
plaques not compl ctc l~< clearcd since tlwrc WC1'e HC' W short hairs on 
t h eir surface. 

On Dccemhe l' L\ 1 DG2, 2 dec repit fcmalC' s surviv C' d . The hairs 
cO \'C' l'ing thc plaqucs \\' er e shortcr than the lIorma! ones. 

Summary: From tlw 4th month after the inoculation ther e np­
pe<ll'e(l Hll alopE'cia cons ist illg' of partial 01' total falling of the whiskers 
Hnd pl ~Hlues of varions s izes 0 11 the h ead. \Vith the exception of 2 

FlO. 5.- Experiment 4. Left: female mouse inoculntcd 60 <ln ys pI·eyi ousl,v . Not.e the 
plnque of initinl supercili ary a lopecia nnd thc infiltmtion of the nosc; a lso the dull appearance 
of tlte eyes. 

FIG. 6.- The female of Fig. 5, 1 ~O tlays a fter the inoc ulation. There is an area of 
:l1o pec ia in th e right SlIprnorhit al rcgion; n150 one on the nose, the skin of wllich is infiltrated. 
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normal females~ the l'emainillg' f emales were affected by tili ::; alopecia. 
E xperintcnt 4.- This expel'iment consisted in direct and immediate 

inoculation of leprosy material (serosity of lepl'omas ) to hybrid mice. 
Matcrial and Illethod: On Junc 20, 1962, 11 hybrid mi cc (frolll thc CliB male), 20 

days of age, werc inoculated by thc subcutan eous route and by scarifi ca tion. Thc inocula­
tion m aterial camc f rom a n advan ced, untrca tcd lepromatous pati cnt. It was obtained 
by in cising a Icproma I1n(1 scraping thc bord crs, thus producing a 'li ghtl y bloody scrosity 
whi ch wl1s imlllrrli atc ly in oculatrd. Threc uninocnlated ani ll Hds of t hc samc orig in wcro 
p laced in th e Sfl nl C cagc with th o ino [' ul atpd oncs fl S cont rols. 

1~volution: On July 13, 1962, the animal s showed no abnormality, 
but on Jul y 31 s t on e femal e mou se showed a plaqu e of alopec ia the 
s ize of 2 x 2 mm, in the J'i.ght orbicular a rca. rrhe other animals 
showed nothing in particular. 

By August 11th the alopecia of one female (No. lG ), inoculated 
intracutaneously, had become more pronounced. There were 2 plaque. , 
one retroorbital and the other interorbital (Fig. 5) . ']'110 otheL' mice 
showed nothing special. 

On September l 8th, 3 months after the inoculation , the alopecia 
of mou se No. 16 was s till persistent. ,]~he rest of the animal s, inocu­
lated and controls, showed nothing in particular. 

On October l6th, ll6 days after the inoculation, all of the animals 
(ll inoculated and 3 controls ) of this experim ent shll survived . Only 
the No. 16 female (Fig. 6) showed anything in particular on clinica l 
examination. The areas that had been denuded by the scissors during 
the inoculation had totally recovered. 

On December l6th, II mice of Experiment 4- not including f emale 
No . 16-survived : 9 inoculated 158 days earlier and 2 ullinoculated 
controls. None showed any particular abnormality. 

F I~MALE MOUSE ~o. l6 
Condition on Octob er lG, 19G2.-,]~he general condition of this 

animal as seen on October 16th is worthy of ]lote because of its slow 
movements and the dullness of its hair. Above the right eye there was 
a plaque of alopecia and similar other ones a little lower and on the 
right car. ']' he whole snout was invaded by a diffuse, elevated infHtra­
tion. There were fe,·." hairs, and scarcely any whiskers (Fig. 5). 
La 'tly, the hair in the posterior right dorsal area which had been cut 
for the inoculation in situ almost 4 months ea rlier had not grown 
again (Fig. 6). 

On October 19th, while a biopsy specimen was being taken, the 
animal died from the anesthesic. For the purpose of carrying out a 
comparative histopathologic study, f emale mouse No.4-also inocu­
lated intracutaneously on the same date and with same material as 
the female No. 16- was sacrificed, but nothing abnormal was found. 

Subinoculations.-vVith material obtained from the alopecia areas 
of mouse No. 16 (snout and posterior dorsal area) a saline suspension 
wa made and inoculated intracutaneously into 5 female hybrid mice 
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of the sam e breed, 30 days old, in the right posterior dorsa l area, fir st 
shaving off the hairs. Jncluded in the sam e cage were 3 uninoculatecl 
mice as con troIs. 

E volution of s1/binoculations.-On October 30th, 12 days after the 
inoculatioll s, all of the allima1s wer e of normal appearance. On 
December 1:)th, ;')8 clays after the inoculation s, one female (Ko. 108) 
show ed 2 plnCJu es of alopecia on th e ri ght r etroocular area, with r egu­
lar bord er", of the size a little bigger than a grain of ·whea t. rTh ey 
had. the sa me appea rance as had the alopecic plaques observed in 
previou s expe rim ents. J t is al so 'worthy of note that, on the sites of 
illoculation , 010 r egrowth of th e cut hairs was incompl ete. The rest 
of th e lnoculnt ('ll anima ls ,mel the 3 cOlltrol s exhibitecl no signs of ab­
nO ]'mal i t~' . 

CLTKICAL STUDY 

Fr equ ell cy of th e alopecia.- In Experiment 1, of the 38 animal s 
inoculated, -J. fema les (10.570 ) presented total alopecia of the whisker s. 
Tn }~xp e rillll'nt 2, of the 78 animals inoculated, 26 (3 3.370 ) exhibited 
alopec ia of the whisker s and/ or alopecia of the hairs on the hend. 
]n I':xperimellt 3, of the 39 an imals inoculated, 11 females (28.2 70 ) 
shOW eLl alopecia of the whi sker s and / or fa lling of the hairs of the 
head. ]n Expel'im ent 4, 1 female mouse out of the 11 inoculated 
(9.0 70 ) sho\n' el plaques of alopecia on the head . 

Tn summary, out of th e 141 animals inoculated with human ma ­
terial, 42 presented alopecia, a rate of 29.8 pel' cent. 

Ge1'lf1'Cil cliaract eTistics.- The outstanding characteristic of these 
res ults is thnt th e alopecia \\'as seen only in the fema les, and only 111 
the whi skers and on the heael. The condition seems to hav.e no rela­
tion with the route of inoculation of th e bacillus. 

The alopecia appeared between the 2nd and 4th months following 
the in oculat ioll s. Tn mallY animals the hairs grcw again after several 
month s. Th e hairs and the scalp showed no changes on histologic 
examination. 

The alopecia did not affect the un inocula ted control mice, except 
in th e 2 allilllals which were housed in the same cage with the inocu­
la ted ones. 

Clinical clirll'O cteristics .- The alopecia hcgan in small plaques ap­
proximately of the size of 2 x 2 mm., increasing until, by con flu ence, 
the~v covercd wide areas (Fi gs. 2, 3 and 4). They were gellerall~r 
located on the head around the eyes and ear (Figs. 4 and 5), although 
in exceptional cases they extended down to the neck (Fig. 6). The skin 
of the a1"(,<1 of alopecia wa s clean, smooth , uninfiltrated, and without 
desquamati on 01' symptoms of inflammation. In cases when the hair 
r egr ew, this occnrre(1 after several mon ths, and the growth was slow. 

'\Tith 1'e pect to the hairs, we were not able to study them carefully 
since they fell without presenting previous changes detectabl e by 
simple cxamina1ion. 
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FlO. 7.- Experim pll t 3. Photomi crogr:1 ph of :1lI nlopcc ic p laqu e, 10 mOll th$ af t C' r in ocula­
ti on. A, n rcn of n lopl'cin; B , a rcn of t l':1 ll siti oll ; C, nren of Il ol'lll nl skill . ( ~5X !ll a gnifi m t io ll. ) 

FlO. 8.--Det nil s of a rca A, Fig. 7. ( lOOX llln g llifi eatio n. ) 

A~ATO .\L Ol'ATHOLOG JC ST UDY 

E x perilll ent .'1 .- ln this experim ent, a hiopsy \"<l S mude of the a l'ea 
of alopecia on the right side of the head, of f emale No. 10-:1:0, which 
had been illoculated 10 months earlie],. 'rhe following ehanges wel'e 
found (Figs. 7 and 8) : hyperkeratosis, parakeratos is, acanthosis, lack 
of continuity of the follicle ",ith th e su],face. The ha ~e of the follicle 
is in contact with the muscular layer ove], the fatty tissue. The follicles 
present celh; similar to those of th e 1110]'e superficial layer of the 
stratum of ~ralpi ghi. Some of the deep folli cles pJ'esent homog'rniza -
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tiOll or all tl\( , ,.: trata, with dirti('\\lt.', or id (, lItifi(,Htioll or til(' ('(,llu1Hl' 
11I11Igl''':, 

(;('II('rall.'·, t111' rollil'/v" an' larg('r ill dillllll'l('\, tilllll ihmw in the 
hl 'altil.'· part, aild til e k( ' ratoti(' "uh;;tallc'(' i;; 11\01' (' lIhUlIdant III th e 
1111I'lllal r () lli (' II' ~, 1I ,\'II<'rt ropilied ,.:<,1Ia('1'011": glalld;; ,,'(' l'(' oh;;(' n '(,11. Th <, 

1,' 10. g. - "J<::q w ri IlWllt 4. Sk i Il hiol's," , rigid P:t r 0 f f"IlI,II,' 1ll01lS(' ); o. Iii . :\ o tp t hi' ,"':t Il I ho­
lil" <'"ioll'rIlli, lI"illt follil ·III,tt· 1"'I":tlos i s. 1h'IlSt, l"('lil'ltlohisliol"ylil' i lltiltl'nl !', iltl,'gmtl'd , ill a(l l1 i ­
I iUII, loy "I,,,tlltll ·.' 11" , I.\"l lll'hol·.' II'S, :tllol hl' ll losi.! l'l'ill . );(1 1'IJ:tllg'<'s of Iltl' III'n'I' 10 I","lt'lIl'S. (:W X 
lll: lglli(i(':l t iOIl . ) 

1-'1/;. I ll .. \ hig'hly 1l1:tg'tlilil'oI oI l' l :til til' ti ll' itltillral., sl, oll" tl ill Fig' . !I. ( 11111 .\ 1,,:tg'lIi!il"a -
1 iult. j 
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}' IO. 11.- Expcl'i.n i'llt 4. Spl ee ll of fl' I1l :1 I{' mou se No . Hi. • 111:111 Iii stiol'yti c' cO ll g lolll cl':ltes 
of s: lI·coid. aspect. ( 150X llIngllincatioll. ) 

nerve twigs are inta ct, evell the [i ll es t Oll es . Th () cOllllect ive- tissue 
clements arc form ed by fill e collagen fib er s, illtermixeci ",ith a normal 
llUmber of r eticular cells and fibroblasts, to which arc ad llec1 l~'mpho­
cytes and plasmocytcs. 

E x pe1-iment 4.- ']' he examination made in thi s expel'imellt con­
s isted of tissues removed at autopsy of female mou . e Xo. 16. The 
micl'oKcopic examination showed an enlar ged spleen of inegular 
su rfa ce, and lymph nodes of the neck also incr eased III size. r('he 
microscopic examinatioll r evealed the following: 

Skin of the car (Figs. !) and 10) : Thicken ed, acanthot ic epid ermi s, 
with a few hair follicles and follicular keratosis. r(' her e i" a vel'y in­
tense rcticulohistiocytic infiltrate which contain s plasmocytes, lympho­
cytes, and hemosiderin. Ther e are no changes in the nen'e branches. 

Skin of the snout: E.pidermis of normal aspect. The corium and 
the adjacent muscular tissue arc invaded by a thick r eticulohistiocytic 
infiltrate similar to that of the car. Ther e arc no changes in the nerve 
branche '. 

The skin of the dorsum (inoculation site) ",a s also examin ed, with 
110 special findings. 

Liver: Inflammatory infiltrates of a subacute type are found, 
forming perivascular sleeves, hoth in the areas of the central vein and 
in tll<' portal spaces, also surrounding the canaliculi. This infiltrate is 
of the )'eticular and lymphocytic type. 

Spleen: B esides an abundal1ce of giant cells of the megakaryocytic 
group, there arc encountered some isolated cell s of the Lang'han s ' 
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type. Smull hi st iocyt ic conglomerates of sarcoid a spect nrc to be 
found (Fig . 11). 

Lymph nodes: In some of the lymph Jlodes are noted l:nnphatic 
s illuses s tuffed hy an inten se r eticuloendothelial h yperplasia, with a 
few g ian t cells of the L a nghan s' type. 

BACTI':RTOLom c STl' J)'l 

The s('areh for acid -fast ba cilli , s taill e(l hy til(' Zi ('hl -~('e l se ll ))I Pth­
od, wa s carri pd out mctho(lically aJHl s ~r s t pmati ca lly in all the allimRl s 
with les iol1 s, hot h in the skin and in the internal or ga ns of 1he au­
tops ied aninlHl s . The res ults were al\\"(1)"S negative. 

MYCOLOGTC STU1)Y ~ 

1'his exa minati on ·wa s p erform ec1in se\'eral alli11lal s ,,·iih plaques 
of alopecia, and at eli ("('e rent stages of the evolution of the process. 
rl'h e following-is the t echniqu e emploY0Cl and the r esults ohtRinec1. 

J;J'.rtrnclioll of IJI (tl erioZ.-rI1h e area of al opec ia " 'a s sc raped with a 
sca lpel, and tIl(' surrounclill g hairs wer e pull ed out with forceps, 
ga thering all the material 011 a ste ril e surfR ce. 

))in'ct e.ra ll/ illotioll.-Uad e with potass ium hy(hox id e and th e 
Gl1 egll ell sta in . H esults negative. 

C'lIlturcs .-Made on m edia of Sabouraucl , with hone~" or glucose 
acldecl; al so in 1 p er cellt glucose broth in anaerobios is. Negative re­
sults olle month after seecling . 

DISCUSSJO~ 

hi the Rlopec in h ere rC'portecl attrihutahl e to tl10 illoculation of the 
leprosy material, or wa s it s OCCUlTellce (lue to m er e co h1Cicl ence? 
.Apart frolll its presum ed leprous etiology, we should hea r ill mind th e 
poss ihility that other factors may have illter\'el1ecl, nam ely: traumRtic, 
dietet ic, myco ti c, etc. For the purpose of elucic.latillg theRe ques tion s 
we have ca rried out several complementary inves tigat ion s which w e 
desc rihe her e in deta il. 

111 the fir st place, we examined a total of 2;);) Ullilloculatecl h~"l1l"id 
mice of the same genetic extraction, and placed them ulld er th e sam e 
diet and ca r e a s the inoculated oneR. Tn onl~r 2 animals " 'as a similar 
alopecia seen ( I·:xperiment 1). Tt happened, howe\' er , that these 2 
mice were the Oldy ones of the whol e group of control s " 'hi ch wer e 
living' together with the inoculated O]1es in the same cage. 11hi s fact 
posed the possibl e h ypothesis that the alopecia wa s due to an infection. 

The fa ctor of traumatism is also worth bearing in mind, taking 
into cons id eration th e localization of the alopecia, which wa R exclu­
sively on the head. rl1he pla s ti c cages ill whi ch the animal s wer e 
housed wC'\" e covered with metal nettin g', through th e intel's t iceR of 

4 Th e Illycolog-i e s tudy ,,",l S pe r fo rm ed hy Dr. Hlnnen C. d e Rmc·nh·nti. to wh om w (' n rc 
t ll l1 Ilk ful for her eoopern tion. 
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which they coulc1 extend their snouts. But the point of contact does 
not coincide with the area of alopecia which is, prefer entially, r etro­
orbital, as shown in the photographs. Furthermore ther e is the fact 
that, except the 2 mentioned above ther e was no alopecia in the un­
inoculated animal s which were housed in similar cages. 

'With r espect to the dietary factor, the same objection can be mad e 
becau se of th e absence of alopecia in the control animals kept on the 
sam e diet. rrhe mycolog ic study carri ed out excludes the intervention 
of any such factor, ' ince all the inves tigations wer e negative . 

. The fact that the alopecia plaqu e ' were seen only in femal e mice 
is suggestive. It should be investigated in ord er to find out whether 
a hormonal factor ha s anything to do with the matter. 

rrhis alopecia of the mice has a certain similarity to that observed 
in leprosy patients of the indeterminate form. In both cases ther e is 
absence of the , eve]'e dermal infiltration that is r esponsible for the 
alopecia of the lepromatous form. There is simply the falling of the 
hairs, without pronounced changes of the skin. 

\Ve haye been unable to find in the available litera ture any r eport 
C'xplaining the mechanism of thi s type of alopecia. 

Dr. ] ' . F. Wilkinson, of Buenos Aires, 'who also is working on the 
transmiss ion of human leprosy to rodents, has s imi1arly observed an 
alopecia in hi. inoculated mice (8), although it was som ewhat differ ent 
in its charact C' ri ~ ti cs from that r eported by us. . 

SUMMARY 

In th e course of a study on transmission of human leprosy to 
hyhrid mice by Chatterjee 's method, we fail ed to observe any develop­
ment of lesion s in a total of 102 animals inoculated. A development of 
interes t, however, wa s a peculiar alopecia that occurred in 10.5 pel' 
cent of mice in the fir st experiment and 40 per cent in the second. 
Thi s alopecia consisted of striking alopecia plaques on the head of 
females, with pa rtial or total falling of th e whisker s. Only the 
whiskers wer e affected in small proportions of the mal es (and more 
r ecent observation s since this r eport was written have shown that the 
same condition occurs in normal males ). The process in the f emales 
r eached the most advanced stage in about 15 months, and then suh­
sided in almost all th e surviving mice. 'J~he alopecia did not occur in 
uninoculated control s in nearby cages, but it did appeal' in two un­
in oculated animals that were housed toge ther with inoculated mice. 

~rhis observation led to a further study of the matter with similar 
)'c ' uIts. Plaques of alopccia , especially in the periorbital areas, ap­
peared only in fe males. Histologic examination showed hyperkera­
tosis, acanthosis and a dermal infiltrate of histiocytes, pla smocytes and 
l~'mphocytcs . Search for acid-fa st bacilli wa negative in all instances. 

Possihl e fa ctors r esponsi.bl e for thi s alopecia other than the leprosy 
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inoculatiolls were considered, and traumatic, dietary, aHd mycotic 
causes were discarded. The fact that alopecia plaques were seen only 
in females suggests the action of a hormOllal factor still not elucidated. 

This type of alopecia is compared to that seen in patients with the 
indeterminate form of leprosy. 

SUMARIO 

Durante el estudio de In transm ision de Ill, lepra 1Il1l ila il a 11 rato lH'S hibridos por el 
metodo de Chntterjee, en un total de 102 ani males inocul a dos, no JlClllOS podido ohservar 
el desllITollo de n.ingunll lesion. Sin embargo, unn nltt'rHcioll de intcr($ f ue una alopecia 
peculia r que oeulTio en 1'1 10.5 pOl' eiento de los l'ato lH'S en el primel" experimento y 40 
pOl' ciento en el segulldo. E sta alopec'ia eonsistio en lIamati vll s placas alopecieas en la 
cabeza de las hembras, con pOl'd ida parcial 0 total de los hig-o tes (mostachos). Solall1ente 
en un pequOli a proporcion de los machos los bigotes fueron afeetados (observaeiones mas 
r ecientes desde que este trabajo f ue eserito, han delllostrado qm' las mismas eondiciones 
OCUlTen en lIla ehos nOl'l11ales). EI pl'oceso en las hemhras alcanza n los mas avanzados 
estadios Illrededor de los 15 me';es, apaciguandose clespues en III Il1llyoril1 de los ratones 
sobrevivientes. La alopecia no oeune en los controles no illoc'ulados ell las jaulas proxi­
mas, pel'o apareciel'on ('II dos an imales no in o(:ulados que estaba ll alojados j untos con los 
rlltolles inoculados. 

E sta Ob:;Cl'Yll cion co ndujon a un e"tudio poste ri ol' ric estn ('u c~ ti O Il , COli resultados 
similares. 

Placas de alopecia, especialmente en las arcas pel'iorbital'ias IlparCC il'I'on solamente en 
las hem bras. EI examen histologico mostro hipel'queratosis, ara ntosis y un illflltl'udo 
dermico de histiocitos, plasmoeitos y Iinfocitos. La busqueda de hacilos acidol-ai cohoi 
r esistentes f ue negativn en todas las instancills. 

A mas de las inoeuln cioncs leprosas, f ueron cOll siderados los pos ibles factore:; rrspon­
sables de esta nlopccia, y f ueron desca l'taclas las ('a USHS tnlumnticas, di etetieas y mi coticas. 
El hecho .de que las plaeas de alopecia f uer'a n vistn s solamente I' ll las helllbras, sug- iel'e In 
IlCCiOIl de un fartor horlll onal todavi ll no eluciellldo. 

E ste tipo de alopecia es comparado CO il nquel vi. to I'n pac,il'ntl' ''; (:0 11 la fo rma indrtl'rll1 i­
nada ( ill C'al'l1ctcl'istir'll) ell' III ll'pra . 

BESUMI~ 

Au COut's d'ulle etude sur la transmission de la leprc hUllwine it de;; so uri~ hybrides "clon 
Ie methode de Chatterjee, nous n'avons pas reussi it ohse rver l'apparition de lesions ,pllrmi 
102 animaux qui Ollt ete inoeules au total. Toutefois, un point dig-ne d'interet f ut l'aloperie 
particuliere qui survint chez 10.5% des souris lors de Ill, premiere ('xpel'ienee et chez 
40 % lors de la s('conde. Cette alopecie consiste en pll1ques alopeciques r emarquahles sm 
la tete des femclles, accompagnee d'une chute pllrtielle ou tota Ie des moustHche~. Chcz 
les mitl es, et dans une petite proportion d'entre eux , seul es les moustaches furent 2ttcintes 
(des observations plus l'ecen t('s, faites dequis que ce rapport 11 ete redige, indiquent que 
Ia meme condition suryient ehez des males nOl'maux ) . Chez II'S fe lll elles, Ie pl'ocessus 
atteint son maximum en 15 mois environ, p ou r r egresser alor:; chez ,pl'eMlue toute ' II'S 
souris survivantes. Aucune alopecic n'est survenue chez dcs sOUl'is nOIl-inocul ees placees 
dans des cages voi sines, !1lllis ce type de lesion est appll ru rhez deux Il llimllUX non-inoeules 
qui partageaient la cage de souris inoculees. 

Cette observati on a pous e les uuteUl's 'it. etudicl' crtte question plus aYallt, ct dt's l'esul­
tats similaires ont ete obtenus. Des plaques d'al opecic, surtout ,pel'i-orbitail'es, sont I1P­
parucs, et ceri uniquement chez des femelles. L'examell histopathologique a 1II0lltl'e de 
l'hyperkerutose, de l'a ca nthose, et une infiltration du denne pardI's histiocytes, des pla smo­
cytes et des lymphocytes. La r ccherche des bl1 cilles aeido- I'e~istant,.; est l'estcl' neg-nti" e 
dans tous les cas. 



336 I IIt enwl ional J oU1'Iwl of L eprosy 1963 

L es f acteul' qui pOUl'l'aient Ctl'e l'esponsllbles de cette a lopecie ont ete passes ell revue, 
et des ca u e traull1atique, dietetique ou mycotique ont ete ecartees. Le fll it que Ie::; 
plaques d'alopecie aie nt ete observees uniquement chez des fe ll1elles suggere l'intervention 
d'ull facteur hormonal nOll encore elucidC. 

Ce typ e d'alopecie est compare a cell e observee chez les malades Iltteints de la fo rm e 
indetel'minee de la lepre. 
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