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f;ince th e fir st detail ed description s of th e pathology of leprosy 
by Danielssen and Boeck ill 1848 C') alld Han sen and Looft in 1895 C), 
va rious worker s have desc ribed les ion s ill the liver of patients suffer
ing from lepromatous leprosy. The reports by Mitsuda and Ogawa 
in ]937 (11), K ean alld Childress in 1942 (9) , Black and Denny in 1938 
(2), Fite in 1943 ("), and Powell and Swan in 1955 (1 3) are well docu
mented, but they report les ion s in lepromatous leprosy patients only. 
Arning's e) description in 1936 of tuberculoid lesion s in the liver of 
lepl'osy pati ents call ed forth much expression of disbelief, for several 
others worker s did not find such lesions. However, Campos and Molina 
in 1950 C) and Okada in 1954 (1 2) showed conclusively that granulo
mata do occur in the liver in patients suffering from the tuberculoid 
form of leprosy. 

Liver function was studied extensively by Kinn'ear and Davison 
in 1957 (10) in an attempt to correlate it with hormonal status in pa
tients with and without gynecomastia. ~rh ey found poor function in the 
lepromatous group as compared with the tuberculoid group or normal 
controls. There was no r elation ship between hormonal levels and liver 
fun ction, and the former did not appeal' to have much bearing on the 

, pre ence of gyn ecomastia. 
'1'he present study was undertaken to determin e the nature of liver 

pathology and liver function in pati ents suffering from the different 
form s of leprosy, and to find out if there was any correlation between 
leprotic lesions in the liver and liver function. 

M ATERIALS AND IvmTHoDS 

Nineteen l'I,atients were studi ed, They were chosen from the outpati ent clinic and 
the selection was purely random, depending on their willingness to undergo investi ga
tion and biopsy, In the group there were 11 lepromatous, 5 borderline and 3 tuberculoid 
types of leprosy patients, This represents a r epresentative proportion of the various 
types of patients attending the clini c, The class ifi cation was made on the basis of a de
tailed clinical examination; skin smears f or acid-fa st bacilli by Wade's method (H), a 
lepromin skin test by Mitsuda's method , and a skin biopsy, The skin biopsy tissue was 
fixed in formol -Zenker's solution, embedded in paraffin, and sectioned, Routinr hema
toxylin-eosin ~tains, and acid-fa st stains f or lIf, lep ,'ae, llIade by Fite's method (6), were 
studied, 

Besides the routine investigations for blood, urine and stool, the f ollowing tests were 
carried out : Prothrombin time by Quick's one-stage method, total se rulll protein by the 
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('oppn ~ \1lratf' Illl'thor\ , 1'; ('1'11111 :-dbllillill hy ti1r }1l'f'I' ipihdillll l1lrt.ilod aJlLi. serum g lobulin 
by deduction, set'UIll bilirubin , alld the bl'olll sulfal ei n test (B ,S.P.) using 5 mgm. of dye 
per kilogram body weight. In the B.B.P. test a sample of blood was drawn 45 minutes 
after the dye was administered intravenously, and the p ercentage of dye retained was 
estimated by a photoelectri c method using as a standard a g raph prepared from s6me 
of the same solution that was used on the patient. Liver biopsy specimel1s were secured 
by the puncture method, using a No. 13 Menghini needle, usuall y in the eighth interspace. 
The tissue obtained was app rox imately 1 to 2 e lll. long and about 1 HIIIl . wide. It was 
fixed in formol-Zenker soilition , elllbedded ill paraffin £InrI cut in sedions 5iJ' thick which 
were stained with the rOlltille IW1I1ntoxylin -('osin stnin and J"ite's ucid-fa .. t stail1 for 
lrpl'osy ha cilli . 

RESULTS 

,-ehe bacteriologic iJldex (H.T.) in 8 out of 11 lepromatous ca ses 
wa s above 2. In only 1 case was it below 1; th e patient in this case 
had had the di sease for less than 1 year. ,-ehe average duration of the 
di case for the 11 ca ses was 6 year s. The lepromin test was negative 
III all cases. 

]n the borderline group all 5 patients had a B.J. less than 1. The 
average duration of the disease was 5 year s. The lepromin test was 
negative in all cases. 

Tn the tuberculoid type of case one of the patients had a B.T. of 
0.75. '-I~his patient had exacerbated lesions during the period bf study. 
His lepromin test, however, was positive (15 mm.), and his skin biopsy 

}'IO. ]. Low powel' photomi cl'ogl'f1ph t o show a slllnll granuloma of t he li l'e r in lepl'O ' 
llIa tous leprosy, situated adjacent to a portal vein. 
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~ h o \\' ('d a 1,\'pical t llh(, I'Clll oid pi et ul'('. ' I' ll(' oth e r 2 pa li ('ld s had a Il l'gH
li ve 13.1. a lld their lcprom in il'S tS 11l ('aS lIl' ('d (j 111111. alld 10 111m. 'I'he 
HVC l'Clg(' d uration of th(' di s(,l:1s(' \\'as :3 ~ · ('a l' ~. 

Of the va rious tes ts l)(, l' fo l'lll cd, thc SC l'Ulll a lhulllill , PI'Othl'Olllbili 
t ime, an d B .S. P. \\' C I'C used to ass('~s live r f Ull ct ion. r\ s(' l'um a lhumill 
COlltcnt of :3 glll. pcr CC li t ha s lH'(, 1I taken as thc lower lillli t of ll ormal 
as se('ll ill our pat i(, llt s. Ollly:2 pat iell ts in t il(' lcpl'olll ato us gr oup 
and 1 ill 1 he ])01'(1 crlill (, g roup ha d a Icvel lw low : ~ gill . ]> ('1' ('(' Il L ' I'h('sc 
had ~.;), :2.(j, al ld 2,9 g il l. ]> ('1' ('('111 1'('s pecL ivl' ly. 

, Only :3 pa tie ll ts had a I'Hisl'd pl'olhl'omhill 1 illi l'. Of Lill'S(" 2 werc 
o f' l1w l(' pl'Olllato ll s 1.,"1)(' <Il 1( 1 1 of til(' bOl'(I('I' lill (' ly pe of leprosy. A s 
11 011 (' o f tlw patic llt s had a ll Y otlWI' ohvious caus(' 1'0 1' a h (,fll ol'l'hagic 
di a th l's is, it was beli('v('d that prololl gcd p rothl'olll hill tilll (, may have 
h('(' ll du c to defcct ive s,nl til('s is i ll t hc livcl' of SOIlI C coagulat ioll facto rs , 

' I'hc B.S'p. t('st as cl:1 rl'i l'd out ill our laho l'ator y ~h o \\' cd ;) pC I' cent 
I'd(, ll t ion as the uppcr lillli t of llO l'll WI. 'I'hl'c(' lcpromato ll s pat i c ll ts~ 

flild 2 honle rlin (, andl t lll ){, l'cul oid pat i(' ll t had 1:l I' a i ~cd r (' lcll t ioll. 
III till' hi stopa thologic s tud~r the lin' l' sho\\' ('d a Il onllal pa tt (' 1'l1. 

'1'lw 1'(, was Il O ill c]'('1:ls(' ill fih l'ous t is~ lIl' 01' ('v id (, lI ce of fa tty cha nge, 
'I'hc liv(' 1' cclls a ppea l'cd ll o l'llI aL I': ight OLi t of 11 il'pl'om ato lls pat iellt :-; 
sh owecll1 uTllcl'oUS g r1:lnlll Olll cli a III a ~l'cti()lI f' ro lll H slllHIl :-; li cc of liv(']' 

Fw, ~ , High powcr photolllinogl':1ph of lepromatous g'rlll1ui oma in the li,'c r. Th e granu, 
10ma i composed of large foaU1Y macrophugcs, a f ew IYlllphocytc ' , and plasma cell ' .. 
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I·' IG, :1. Pli oto llli (" og rapil of n h Jl I(' r(' lIl o id gr:lIl lI l ollJ:l cOll sis tillg of n r lllll ip of cpi n lr l ioi(l 
(,('n, " " 'I'ollll <l ed hy 1,"lIlpll o('."t'(' " ill t il l' l i""r of :1 pnti(,lIt " ' in, hor (lrrli ll r l r lwo~."', 

ti ss ue. ':Jll lC natu re of 1h(' g rallul omata was iti Cll t iCell \\'ith that secn 
in the sk in. T'h e granulom ata cO ll s is tf'd of coll ectioll s of foa my m acl'O
phages and l~rmphoc? t es. ] ' h (' macrophage's ha d signiAc<'ntly vacu
ola tcd cytopla sm a nd sm el ll v('s icnlHl' llllCl(' i pu sh ('d to th e .periph er y. 
' I'h e gnlllulomata \\'e r (' uSllall y p a ra po1' tnl in p os it ioll (Figs. 1 a n d 2 ). 
' I'h e K u p ffe r cells in th e s inusoid :.; \\'c r (' prominent. Acid-fast bacilli 
ill varying number s w (' r 0, fo und ]n s i(l c th e m ac ropha g('s, th e Kup ff(' )' 
cells, an d th e endo theli a l c('lI s lining th e sinuso ids . 

I n t he borderlin e gron p, 4 ou t of 3 cas('s 'sh owecl multiple g r anu 
lom ata in th e liv(' e t issn e'. ' Jlhe,v w cr e VC l',\" .. smelll , 1-111 cl com posed of 
epitheli oid cell s and lym phocytes . ~Ilhe l' e \\'a s 1)0 ('vidence of casea tion 
(Fi g. 3). ~Ilhe lesion s wer e focal in the ir d is t rihu t ion. ' Ilh e Kupffer 
cell s wer c ]l ot prom in ent . No acid -fast bncil1 i 'we re p resen t . 

fn th e t ube rcul oid ty pe of ca sps the lesions 1'esemhl ed VC' )'~' llill el! 
th e g ranuloma d esc ri bed i n th c ho rcl e1'line g rollp (j;' igs. -+ a nd :») . 

mscusSTON 

1\11 th e p ati en ts WllO had g' r Rll1l10l1lH1a in Uw li vC' r , had ha d til(' 
di :-;C'Hse fo r 4 yC'ar s Or ))I Or C'. ' l'h C' lOll gC' r ll1 C' dtll'ali on of th e d isease 
1he g reat l' r th l' poss ihilit~· f Ol' Ill(' ill fC'c1 ioll to Spl'(' c\(l to th c li ve r and 
CHu se s])('c ifi c l es io ll ~ . Lcpl'oma tous pat ie l1t s wh o had had the in fect ion 
fo \' It sh o d el' dUl'at ion sh owcd hac illu s-fi ll ed Kup ffc \' cclls, b ut no 
de:fi llil'C' granul oma ta . , Ye s ugges t tha t th e hacilli ill th e Ku pffer cells 
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FlO. 4. Liver b iopsy spec il11 en i "on, a t uberculoid case. Note 11\11n OrOU8 sl11:111 tlibercLl
loid foci. 

:FlG. 5. High power p hoto ll,jnograph showi ng a silla ll clump of epith elioid ·ell s. 
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a re those ihat had been circula ting in the blood s t ream und fi ltere(l 
out by these cell s. Tn the course of time som e of the bacilli in the 
KupffC' r cell s adapt to the new environment and proliferate to produce 
a grmmloma consist ing; of small collection s of bacillus-fi lled macro
phages. 
\ In th C' hordC'rlin c and in the t uberculoid type patients the lesions 

W(' r e t llhcrclC's consist ill g mostly of C' pithelioid cell s, Langhans type 
giant cC'n s anel lymphocytC's. rl1lwse ]C's ions were foca l in their dis
tr.iiluti on, vC' r.v .. mall ill s ize, a ncl almost always form('cl during exacer
hiLt iclll of (he cii sea s(' fo ll ow ing a generalized spreall . rn these cases 
it ma.,' 1)(' prC's llTl1 C' d that the t issues of the body w(' rC' sC'nsitir-ec1 to 
lC' pros.v bacilli a nd th eir c011st-itu ents. "When tl1C'r e wa s C'xacerhatioJl 
of' thC' (\i sC'Hse, 1h(' bacilli or their prod ucts wer C' r eleased in the blood 
circulat ioll. ,Vl1C' revC' r these bacilli or their products were localized, a 
tl1he"cul oicl granuloma wa s fo rmed. 

rrhC' prC'sence of t ubercl1loid l('sion s in other internal organs in. 
leprosy has beC'n weU document('(l. .Job and Maca dC'n (8) have de
sc rihed t uberculoid lesion s in the testC' s. A papC' r (\ C'sc ribing tuber 
culoid granulomata in lymph nodC's is und C' r prC'pa rat ion . rt is r eason
abl e to state that the tuberculoid ty pC' of lC' prosy is not necessarily 
a localir-ecl clisease confined to the skin a nd peripheral nerv('s . 

• Li,'er function was diminished in 3 lC' promatous, 2 bord C' rlin C' and 1 
tuberculoid patient but the disturbance in liver function seems to have 
had no signifi cant correlation with bacterial ind ex, duration of the 
disease or presence of leprotic g ranulomata in the liver. M oreovC'1' , 
we did not detect an~r other factor directly related to leprosy to account 
for the dimillished liver formation. 

SUMMARY 

Histopathology and liver function were studi ed in 19 caSN; of di f
ferent fo rms of leprosy. In lepromatous leprosy 'the miliary granu
lomata COll sis ted of collections of many bacillus-filled foamy macro
pbages and a few lymphocytes. Leprosy bacilli appear capabl e of 
proliferating in side the liver to produce granulomata. In tuberculoid 
and borderline cases the g ranulomata showed epithelioid cells, giant 
cell s alld lymphocytes; leprosy bacilli wer e not detected. rrhe l'e was 
dimiuishcd live r f unction, a s C'stimated hy the Hrol1lsulfal C' ill test, ill 
6 cases . This was not r ela ted, however, with the bacteriologic index, 
duration of disea se, or presence of leprotic granulomata. 

liESUMEN 

F ueroll estudiados ell 19 casos de difer ell tes fOrillas de lep ra., la hi stopatologfa y la 
f unci6n hepatica. E n Ia lepra lepromatosa los granulomas miliares consistieron en colec
ciones de macrofagos vacuolados ll enos de bacilos y unos pocos linfocitos. Los bacilos 
If'p rosos parecen capaces de proli ferar dentro del tej ido hepatico y produ ci r granu
jOlll ns. E n los casos tuberculoides y limites (borderline) los granulolllfls Illostraron celulas 
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e piteli o ides, cclul us g- ig-allt!'s .V lillf()(' itos; liD f'u e roll ddedados baeilos Irp l.'osos. lIuho 
dis millucion de la f un ciOIl hep:1ti{'a , es tilllllda pOl' e l tes t de la hI'OIlIO,;ulfaleilia e ll (l easos. 
J£s to 110 f ue rela eio ll ildo, de eualqui er IIll1l1era , CUll e l ind i('e haeteri ologieo, dura t ion d e la 
enfel'liledad 0 presl' ll(:ia d e g- nllluloilia lep roti co. 

L'hi s toiJatltolog- ie d e fo ie l't la fOlwtion hepatiqui' !lilt He Ptnrli ['l's 1·ItPi': HI 11I <1 ladl's 
ntt!'illts de divel'ses fO l'l ues ric Icpn'. 1)1111:; la, lep re le pI'Olll ate llsl', II'S g raliulollH'S IIlilial'ps 
etaie nt ('Ol1stitll es pa l' I'a gg-rl'ga lioll ri P 1I 0ln hl 'P UX IIla (' I'o pha g-l's SPUIIH'UX l'l'lIlplis riP hari\ll'S 
I't d q quclqut's IYlllpho('ytps, Les haei\lps de \a l(\p l'r pal'ai ss l'lIt ('apahl('s d(' 1'01'1111'1' tnl 

g l'an uloill e rll pl 'oli I'e rallt h l'illtc l'i eul' elu ti ssu he patiqu!'. \)alls I('s ('a:; tulll'J'('ul o'ides et 
dill lOr ph es, Ie g rflllul o ill e l'ev;'l !) ri ps cellul r s ep ith eli o'id es, des {'('\lull's g-ealltl's l't dl's 
IYllIp hocytes, On n'y a pas d Cte('te de ha('ill cs d e III. Icprr. L a fO llctiou lt e patiqtH' ctait 
dilltilluee, a ills i que I'epn'u vl' h la hromes ulfal ein e I'a Ill olltre dan s 6 {'liS. Cptte dilllillutioll , 
toutefois , lI 'ctait Il ssociee IIi tl I' index ba cteriolog iqul', IIi :1 la durep dl' la IIHll a di e, l't !las 
davantag'e h \a pre 'enre (I'UII g- nllllll ollle l{>pl'Otiqup . 
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