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Live r dalllagC' llIU:" o('cu r in lep1'os :,' as the result of U specific granu
lomatous in fect ion. A study of 50 l'ons'ecu t ive autopsiei:5 at the lepro
sariulll at Carvi ll e r evealed lepromas in the jiver s i"n 12 instan ces e ), 
A case of ll epatospj('nolllegaly whiel1 did not f'uhside following an a('ute 
r eaetive phase was reportf'd to llave Illili al':" l eprOlll~1.ta on need le biopsy 
of the li ve r (6) . Pri or to the use of slllfoiles one ~)f 'Us eoll ahol'atecl in a 
study in wllich it was fo und tllatl:38 of 200 ('ase:-i had positive van dpn 
B el'gh tests, the quali tative re~ldion ;:; Iwing of the df'layed typP indi 
cating poss ihl e ea rl y hepatie ]ei:5ions ('). 

'rh e li ve l'i s cOll1m only involved in lepromatous lepros:r by secondary 
amyloidosis. Jt has he en sta ted that u sually the hromsll1fal ein (HSP) 
test g ives r esults w ithin nonllal limit.s in th'ef'e cases (6) , Tn tJl€' sel'ie~ 
of fifty autopsief' refeH ed to, ther e Wf'l'e 17 eases of amyloidosis of 
the Ji ve]', The in cidence in Ij vi ng cases is n'ot definiteh - lnlOwn. Amy
loidosis is a major eause of death iIi leprosy in thi :'i ' i~ s tituti()l1, Oft~ll 
fo ll ow ing a steadily progr<:,ss iYe ('ourse, 
, The cephal in -cholester ol Aoc('ulation and th Yll101 tm'b idih' t('sts and 
serum albumin and g lohulin dptel'lllination s h'<1\'e 1)een SllO'\\,11 to giv(' 
abnol'lllal r esults in a Ill ajority of lepromatous case~ (5). Although 
these findings are not proved to he r elated to a n:," specific organ dysfullc
tion , ahnonllal liver function is probahly contrihutory. 

It has heen suggested (') that, hecau~e the hromsulfal ein te;--;l 
measures excretion hy pal'encll:"lll al cell s, it s]l ou~d he one of the morc 
u seful procedures for the evaluation of 1 iV01' function in leprosy, in 
the absence of jaundiee a nd renal impainllt'nt. No reports r ega rding 
the results of the brolllsulfalein exeretion tt'sisin leprosy were found 
in the literature. In attempting to determin e whether liver dysfunction 
accompanies the liver lesions of lepro:-iY, we arc r epol'ting the r es ults 
of that test in 150 essentiall:,' un seleded ('ases, 'l ' lI e eepl1alin-C'holesterol 
flocculation, thy mol tu rhi dit:,', tota l s(' rUlll protein, all,Hllnin, g lob ulin , 
and icte rus index tests -were p erformed s illlult anC'Ql1s1:-, I'he r ('s lllts 
are p]'t'sented in r elation to t lw hl'Olll Sulfal e in ,r('suits. ' I' he ('lini('a l r ec
ords of all pati ents showing an ahnormal retention of tile dye were 1'('-
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vi ewed for hi s toi'~' of the use of alCoh ol or any other poss ibl e explana
tion. ~I'h e type and activity of dLsease, age of the pati ent and presence 
or ahsence of cl ini cal amyloidos is were noted in all cases. -- . 

M ATERIAL AXD M ET HODS 

A t01 a l of 150 ('asps wpr p stnd i(,f1 1)('t,wP('n O('tol)('r 19:)4 a n(l J Illy 195(l. Of tli p 150 
('as('s, 140 w('rr of tlip lppromntons a nd 10 of t li l' tulwl'clI1-;; d ty P(·. Cas('~ wlii('li ';'('1'1' 
s llsp r f't pd of having li vr r '. dlsrnsp wr r r 'rxc lndpd and 3 r asps in whi ch E SP pll'vatio n 
wrrr .kn own to n 'snl t f rom drug r ffpcts. Th p mpa n ' agp of nil the cases WI1 S 46.3 ypars 
wi,'t!; 11 s t l1 nda rd dl'villlio n 0( 17.9 ypars; thp range was 9 t.o 83 y pars. 

A pproximatply 15 ('('. of f astin '" blood was drawn hy vpin pund nre and cf'ntri f ugw1 
afh>I" 'c loHin g, t hp S('Hlm hping a nalyzpd on thp sanl(' day . Thp tot.al SPnlm proteins, 
a lhumin , a lH1 g lohulin , \\,prf' r1f't r rminpc1 by thp mrtliod of \\I'o lfson I1nd co-workrrs (8). 
The t hy mol turh idih' tpst and t hr crphalin ·chol estprol flocculation tr s t Wf'rC' drsc rihrd 
in a pr~rv i ous Y'f'port' ( 5)' . TIIP tpcll.niquf' of meIlSUl'C'mf'nt of bromsnl f111C'in rdC' ntion was 
t lia t of R ot!,f'nth a l and White (4). 1' hi s is basC'd on thr injf'(' tion of 5 mgm. of brom
snl fa lr in P PI' kilog ram of body wpight, 5 cc. of 'blood l)(' ing drawn 45 minntps aft rr tllP. 
in jrrt ion of the dy r, th r r lpar spl'um bring nsrd fo r tl1(' tpst. The pr1' crn t Tptpntion 
was l'('lld in the Colema n Jr. sp pct1'o pliotomptpl'. Lpss t ha n 2 pp1' cpnt r f'tf'ntion in the 
Sf'mm a t t hp ('nd of 45 milllltps is consic1erpd norml11. 

., ni·;sULTS 

Of tll e ] 50 pati ents, a total of 21 (14% ) showed an ahnormal dye 
r etention in the J5·lllinute period. Of these cases ] 7 were lepromatous 
and -+ tuber culoid. T en of the leproma tous ca ses wer e. known to be 
compli cated by amyloid nephrosis ; 2 of these showed positive dye 
retention. Tn 1 of th ese 2 cases llIilia1'~' lepromata were found by needle 
hiopsy of th e, liver. No retention of the dye was noted in the other 
eight cases of. alilyloidosis. / 

Tahl e I shows the HSP r esults h~T type and activity (referring to 
hacteriolog ic statu s ) of the di sease. 'rahl e 2 shows the same r esults in 
r elation to the pati ents' age. A sumlllar~' of the r esults of the other 
tes ts including the albumin glohul in ratio are presented in Tahl e 3. 

1: ('s lll ts of 
tf'st 

N pgati n ' 

P os i_t i_\'_e ___ I 

Tota l 

T .\BLE I .-R esults of the brumsu/fa /ein tes t by type 
and bacteri%!Jic status of the disease." 

Lppromatons TlIber r lll o icl 

.-\di \' l' 

11 2 (88.1 % ), 

1 ~ (11.8%) 

127 

Inadive 

11 (8:('.6% ) 

2 (15.4% ) 

13 

Adi ve 

1 (33.3%) 

2 (66.7% ) 

3 

Ina r tiyc 

5 (71'.4% ) 

2 (28.6% ) 

7 

" , . . \~t i vc" ~ i g' nifi ('s bactcri ologic pos it ivity a nd" in ac ti ve" s ig nifi es nega t iv ity wi t h no 
inlpli (·at ion with reg'Hl'l1 to p rogress ion or reg rc~s i on of the di ticase. 
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Age 
(years) 

9-24 

35--14 

45-64 

65-8:3 

Tota l 

i ,ivcl' Dys[1'/'11ction in L CZJI'osy 

TABLE 2.- R es'nlts of the bromsttlfaleill test 
in relation to patielli s' age. 

:\umbf'l' 
Pos iti vf' of easf'S 

18 2 (11.1 %) 

5:1 6 (11.:1% ) 

5:") 9 (16.4% ) 

2-! ± (16.7% ) 

150 21 

~f'gat i\' c 

16 (88.8% ) 

47 (88.7% ) 

46 (83 .6 % ) 

20 (83.3% ) 

129 

T AB LE 3.- R esults of abl1ol"mal livel" funcflioll t ests I;y B S P in leprosy." 

BSP 
Icteric indf'x F loceu In tion Tnrhidity A/ G ratio 

rcsn lh; 
Cases > 7nnits > 2 p lus > 5 units helow 1.5 

cas ps - cas('s ('a Sf'S eases 
.. 

L epru motous cases (140) 

Negative 123 15 101 34 56 

Positive- 17 6 16 10 10 

T 'Uberclt1 oid cases (10) 

, 
Negativ(' 6 0 4 1 2 

Posit,ive 4 0 1 0 4 

• . , FlocculatlOn" = th e ceph alin-cholesterol flocculat ion test. "Turbidity" = the thymol 
turbidity test. "A/ G ratio" = albumin/ globulin ratio. 

DISCUSSrox 

It is believed that, in cases in which liver 'diseatie was not sUsl;ected, 
tJt e hromsulfalein test gave a correct indication of the prevalence of 
liver dysfunction, especially in leprO lltatons leprosy. -While the preva
lence is slightly higher in those over -:1:5 years of age, age does not ac-
count f'or lllOSt of the positive cases (Table 2). -

No cases of infections hepatiti s were diagnosed during this period. 
None of' the 21 positive cases had a hi st.ory Of excessive alcohol intake. 
Powell and Swan C) did not find an increase in cirrhosis of the liver in 
their fifty autops ied cases. The lllOst plausible explanation of' the po ' i
tive bl'olllsulfalein tests is liver damage from the miliary lepromata 
described in the literature as found at. autopsy and hy needl I~ i opsy. 



46 T nternational J O1./'1'nal of Leprosy 1!J59 

r:eh~e positive iCteri c index in J 3.3 per cent of negat ive bl'omsulfalein 
cases may indicate that liver damage is more common than can be 
measured by the bromsulfal ein test. The similarity between the r esults 
of the cephalin-cholesterol flocculation and thymol turbidity test s is in 
agreement with the concept that these tes ts lll casure protein ahnormal-
iti es whi ch are systemic in nature. . 

An interes ting .case of Lucio leprosy, with marked ul cerations ~f 
the legs, was' admitt(3d to Carville prior to the study pe riod. Ou admi s
s ion a dye retention of 7.5 per cent was noted. Twelve llI onths la ter the 
dye retention "was 6 per cent, and after another four month s the test 
was. negative. Decreasing tes t results acco!]lpani ed illlprovement in the 
ulcer s and general condition' of the pati ent. Another case with a nega
tive test followed by a 5.5 per cent retention of the dye during an acute 
lepromatous infiltration is al so suggestive of liverilllpairment hi gen
eralized disease. 

Since the completion of this work KinlH'ar alid Davi son (2 ) ' have 
r eported a slightly abnormal r etention of bromsulfalein in 20 tuber cu
loid cases in Bantu patients in Africa. These workers state : "It would 
appear that minimal liver dysfunction exi sts in tuberculoid leprosy, 
whi le lepromatous leprosy is as. oeiated with gross liver dysfunction 
as indi cated by th e tests used." 

SUMMARY 
, -

Blood ,sp ec imens from 150 ea~es of leprosy, J -1-0 lepromatous an~t~- _ 
10 tuberculoid, '\~7er~ e~amine.d ·f.or bromsulfalein r etenti on, t}i~7mo( ' 
turbidity, and c~phaiin .eJ1Q$.S~" . p fi2cculation, and the alhumi n : glohll-
lin ratio. and the icteru s ..ind~'~ ,: ere determin ed. 'r:L'he r esults of the 
liver function test s are pr'esented in r elation to the hl'Olll Snlfal ein" 
r etention. ' 

Of the 150 patients, 21 (14% ) had an abnormal degree of dye l'eten- • 
hon; of these cases, 17 were of the lepromatous and 4 of th e tuherculoid 
type. No r eten60n of the dye was noted in 8 of 10 lepromatous cases 
complicated with amyloid nephrosis. 

A positive icteric inaex (J3.3 o/c ) in 15·"!:epromatous cases, without 
jaundice aJld showing no bromsulfalein r etEmtion, may indi cate that 
liver damage is more common than can be measured by the BSP tes t. 

Explanation of the positive BSP test in leprosy in terlllS of liver 
damage from miliary lepromata must be con sidered. 

Ejrmplarf'S sanguineos proccdentrs de 150 CRSOS de Il'pra , ] 40 Irpromatosos y ] 0 
tubeI'culoideos, f ueron examinados en cnanto a retencion de bl'omsulf Ri r ina, turbidez del 
t imol y f1 oculaciol, cefalina-colrsterina, determinandose R<1f' ITIllS lfl p ronorcion de 
albumina: globufina y el indice hep~1t ica en relacion 'con la retencion de bromsui faleina. 

Dc los 150 enfermos, 21 (14% ) mostraron un tmor anormal de rcteneion del 
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('olorante; de f'stos cnsos. 17 f nrron de la forma lepromatosa y 4 de la tubemuloidea. 
No se noto r etencion dpl co lorante f'n 8 de :to cnsos lepromatosos complicados pOI' 
IIrfros1s ami loidea. 

U~ ..indice ictcrico positivo (13.3% ) en 15 casos lepromatosos, s in ictericia y sin 
r evrlar retencion d<, In bromsulfaleina, puede indicar que la lesion he.patica es mas 
f r ecuente de 10 que })lwde denotnr la prueba de la BSF. 

, Hay que considrrar la explicac ion de 1I:t prnrba pos itiva a la BSF <'n tCrmi nos de 
I('s ion hepatica debidn n Irp l'omns granulicos. 
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