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I N TRODUCT I ON 

A bacteriostatic adion of certain thiosemicarhal':on es again st Myco
bacterium, tuher'culosis was reported, beginning about 19.,1.8, by Domagk 
e) whose studi es on the sulfonamides are weUknown. Thi s author 
separated a thiosemi carbazone as an intermediate prodnct in the sul
famido-thiazol e synthesis, and observed that the thiace tazone, or TB-1 
(also call ed Tihion e, or, originalJy, Conteben), had a mal'ked effect on 
the tubercle bacillus. :Studi es have demon strated specific effects on M. 
tuberculos1'S consisting in chal1ges in the lllol'pholog~' and staining 
power of the organi sms and r eduction of toxin elahoration; and tuher
culous les ion s showed regress ive changes. 

Several leprologis ts were promptly inspired to try this drug in 
leprosy treatment. vVithin a short time there appeared r eports such as 
those of Hohenn er (4), Ryri e (5), Schn eider (6), Yegas et 01. (8), Gomez 
Orbaneja et al. ('l), Dharlllendra and Chatterj ee ('), and Rchujlllan (1 ), 
all r eporting good results. 

My own experi ence with thi s drug dates from January 1951. Since 
then I have used it in th e treatment of ahout 220 leprosy pati ents, 
including] 0 borderline cases which are not dealt with in thi s r eport. 
This is the fourth r eport on the subject to he lllade. 

From the start my impression s of th e effects of 'rB-1 wer e favor
able, and its use has been continued because of th e excellent r esults 
obtained. TB-1 is not inferior to the sulfones in any way. On the con 
trary ther e are some advantages, particularly those r elating to the 
absence of toxic and side effects when the dose employed is not exce -
sive. Consequently, no protective medicaments, such as JiveI' extract 
and iron compounds, are necessary as is usuall y the case when the 
sulfones are used. From this point of view, treatment .with thiosemi
carbazone is more economical. Furthermore, the drug seelllS to be 
relatively more effective than the sulfones again st · the neural mani 
fe station s of leprosy. 

1 This paper was prepareJ fo r presentat ion a.t the VII In tel'J1 ational Congres of Leprol. 
ogy, held in Tokyo, J apan, November ]2-] 9, 1958, bu t bC(, fl n ~e the au thor wa not present i t 
was not includ ed in the program. ., . 
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It i~ my opini on that r:PB-l treatillenl con stitute' a firs t-rate anti
l epro ~y th erapy, and that thi s drug should not be r elegated to a place 
of !'!econclar~T importance. Th e resoluti on on therapy of the 11:ach 'id 
cong re:-: !'!, ill ] 953, r eyea led that the comll1i ttee which prepared it had 
had wry li ttl e expe ri ence with thi s drug, and th ey were unable to 
apprai:-:e :it. A l'eg rettable hesitation is found in th eir r eport, in that 
they recolllmenu ed tlt e use of thioselllicarhazone on l~' a s an alternative 
treatm ent for- pati ent:-: wlto do not tolerate the sulfones. Not under 
s tandahl e is the r e ference to se rious toxi c effects, which T have never 
seen. ~ 

F or my own part,1 It ave more and more confidence in thi s drug, the 
resu1t ~ of whose u:-;e are observed in the changes of the clini cal, bac
teriologi c and hi s topathologic aspects of the pati ent.. 

DR UG, DOSAGE AN D T OL E RA NCE 

Drllg.- 'Phiacetazone, or TB-l, which has been used entirely in this 
work until very rece ntl~', is 2J-acetylaminohenzoicaldehyde thiosemi
carhazon e. 

:Latel~' anothe r ~ uh~tance of the ::lame group has heen under trial, a 
product of the 'Wander Laboratory called '['ebacyl. H s chemical desig
nati on i ~ JJ-ethyloureidobenzoaldehy thiosemicarbazone. It is believed 
to be eyen less toxic than TB-] . As yet it has been given to only a few 
pati ent~. 

D OMI!J e.- TB-1 i~ given by mouth in the dosage of 100 or ] 50 mgm. 
dai ly, in tahlets of 25 or 50 mgm., two or three ti mes a day. Higher 
dosages are not advantageous. It is g iven without interruption unless 
som e serious occurrence makes it necessary to withdraw it temporarily. 
r:r ehacyl is given in th e same dosage. 

T olerallce.- From this point of view the thiosemicarbazon e is, 
he ~' ond question, superior to th e sulfones. No toxic or side effects have 
heen ob!'!erved in any but one of our 220 patients, and that pati ent had 
been subj ected to a stomach operation (gastrectomy ) . 

The toxic acc idents sometimes r eported by other s seem to have 
been due to excessive doses, above 150 mgm. daily, or to some previous 
organic trouble. Fortunately, we have not had to deal "with an emia or 
leucopenia, or an~' such di sturbance as liver damage. Anemia, with 
c on ~id erahl e r eduction of r ed blood cell s and hemoglobin, is often 
oh~erYed in sulfone therapy, but as said it ha~ not been seen in our 
ra~e :-: treated with thiosemi carbazone. 

, [n t Il(' l'C'solu t ions 0 11 therapy of the T ol,yo cong ress, 1958, th ere i. a more defini te s ta te
me nt a bout 'fR-1. It beg in", "This compoun d h a~ been used f a irly "'i dely 3 S an a lte rn at ive to 
sulfones in a. da il y dosage in ad ults of 100 to 200 mg m. It is e fl'ec t ive, but has tox ic quali t ies 
(If nl ou t the same order :1~ DDS." No lefini te recommend a t ions regard in g its usc ,,"ere made. 
l 'ee T HE J Ol"HNAL 26 ( HI38 ) 342. ] - EDITOR. 
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E Fl!' E CT'S 01<' TH I O~ I ': MI CARBAZ:;O)lE TR EKl') IEXT 
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1. L ep1'OmatoHs typ e ,-,]~h e J'esults seen afte]' foUl' to six month s of 
treatment ar e convincing of effectiveness , Among 85 patients of thi s 
type, on ly I did not show constant henefit; the other 8-1: have shown 
unques tionahle ameli oration , rl'l! e excepti onal ea:-;e did not show 
improvement under sulfone treatment, either. 

rPh e lesion s of th e leprOlllatous type- eryth E' llwton:-; and pigmented
Pl'ythel ll atous lIIacules, infiltrations, tuher('I E' :-; and nodul es- are 
promptly influenced for the hettel', with r educti on in their volume and 
gradual fad ing of their color until they di sappear. 

Diffuse infiltratiom; llIay subside " ' ithin a:-; l ittl e a s three months. 
In many eases tubercles flatten without leaving tra('e:-: of their exist
ence, sometimes after only fiv e month s of treatment hut usually after 
longer period s- one, two, or three years. 

Many pati ents improve so ma]'ked l ~' in a ]'elatiYely shor t t ime that 
the di sease is no longer revealed on their fa ce :-;. Th e time period s in 
rep resentative cases were fiv e months (Case 1:31), nin e months (Case 
2]3), ten month s (Case ~5), fift een month s (Ca:-;e 78), and eighteen 
months (Case 83). 

Reactions of the erythema nodosum lepro:-;nm type are observed 
with about the same fr equency as in snl fon e trel1tment. Ahout 65 per 
cent of the lepromatous pati ents have shown this manifes tation. 

2. T1Ib erc'l,zoirl type.- In tIl e 75 cases of tl]i ~ type th e r esults obtain
ed have been entirely sati sfacto ry. Clini call'egrp:-;:-;ion ol'ten occurs with 
as tonishing rapidity. Marked ameli oration is n:-;lIall~' seen after one 
month of treatment, and there are few cases with out marked r egre."
sion-short of clearing up- within six month:;;. rrhe time required for 
complete clear ing varies greatl~r fro m case to cast' , hut on a general 
average it takes about on e year. 

Hypochromi c macul es recover th eir pigmentation usually within 
three months or so, but tlwre are occasional cai" e ~-only about 2 per 
cent- in which r epigmentation i::; rathe], slow, not complete until after 
two years or so of treatment. 

The most interes ting r esults have been the fo ll owing : clearing- with
in three months (Case 102), clearing of exten:-;ive lesion s after ahout 
one year (Case 146), r ecovery of pigmentati on within three month s 
(Case ]19). 

3. R eactiol1al tub erculoid casl' s.- 'Ph is group i:-; composed of ] 5 
cases. As a general rule, they heg- in to improve hefo re the end of three 
months. :Most impressive is the fact that :3 of thp:-;e pati ent .. showed 
strikinD' amelioration after on ly one 11l 0n tJl , and ·in ;) other ca ses tll e 
same degree of improvement was seen within three months. 
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The most striking results were obtajned jn 4 cases which, because 
il1lprovemen t began early, became completely cleared in a short period 
in spite of extensive lesions. r:rwo other cases, also with la rge lesions, 
became cleared within one and two year s, respectively. 

4. I 'ndeterminate form .- Thi s group is composed of 35 patients. 
Ameljoration in such cases may be noti ceable after the first month of 
treatment, and generally the lesions are cleared in less than one yea r. 

EFFECTS ON M UCOUS MEMGllASES 

The effects on lesions of the nasal mucosa membranes are quite 
satisfactory. Complete clearing of nasal obstruction usually occurs 
within two to four weeks. One case, the slowest one to get regression 
of this sort, took two months to clear up. Nasal ulcer s usually heal in 
less than seven months, and in no case did it take longer than one year 
to get complete healing. 

EFFECTS ON NEU RAL MANIFESTATION: 

Some cases recover from manifestations of nerve involvement in a 
surprising manner. The most intere;;;ti))g exampl e is that of a patient 
(Case 102) with muscular atrophies wh ose right hand· got better within 
three months, and who by about the fourteenth month had recovered 
completely so that the atrophies were no longer distinguishable. Simi
lar r esults have been obtained in 4 other patients, although they took a 
little longer. 

In this matter thiosemicarbazone seems to be superior to the sul
fones, as Ryrie remarked. Unfortunately, thjs is not to be observed in 
all cases. Of course, favorable r esults may he ohtained only before 
the nerve lesions have reached the irremediable stage. 

EFFECTS os THE llACTERlOLOGY 

The effects of thiosemicarbazone on the bacillus content of the 
lesions are, in general, comparable to those of the sulfon es, although 
there have been a few cases which seemed to be in favor of the thiosemi
carhazone. In 30 per cent of the lepromatous cases in this series, the 
number s of bacilli had diminished after the first year of treatment. 
Degenerative forms-faded and broken bacilli, and bacilli of granular 
aspect-are usually found in lepromatous patients who have been under 
treatment for more than one year. 

In several noteworthy cases negativization occurred within 'periods 
shorter than is usual in similar patients under sulfone treatment: one 
year (Case 108), twen ty months (Case 162), two year s (Case 16), t\vo 
year s and four months (Case 32), two years and six month s (Case 89 ), 
and three year s (Case 24). 
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Reactional tuberculoid and borderline cases become bacteriologi
cally negative more readily than do lepromatous cases- usually after 
th ree mon ths. On e reactional tuberculoid case (Case 38) became nega
tive in only one month. 

My own experience does not permit me to share the opinion of cer
tain authors who have reported that thiosemicarbazone was inferior to 
the sulfones from the viewpoint of producing bacteriol ogic negativiza
tion. Unfortunately, bacteriologic negativization of lepromatous cases 
is slow, whichever of these drugs be used. Leprologists are still wai6ng 
for an ideal drug to make such cases negative in a short time, to lessen 
the possibilities of their causing new contagions while under treatment. 

EFFECTS ON HISTOPATHOLOGY 

1. L epromatous type.-The lesions show ev ident alterations, which 
demonstrate undoubted action of thiosemicarbazone, as a diminution 
of the infiltrate at the time when the bacilli are becoming converted into 
acid-fast granulati ons. Such alteration s may be seen within six to 
twelve months of the treatment. Later on, when the bacilli disappear, 
the lesions take on the aspect of the "leproma in r egression," before 
changing to the hanal chronic inflammator~' infiltration of non speci fic 
nature. 

Two of the lepromatous cases trea ted changed in their histology to 
the reactional tuberculoid picture. It may be that this occurrence signi
fies that they were of the borderline form, wrongly taken at the begin
ning for lepromatous. 

2. Tub erculoid type.-Although most of the tuberculoid patients 
show clinical amelioration very rapidly, giving the impression of com
plete subsidence within a few month s, the histologic examination shows 
more persistent abnormality. Usually the tuberculoid structure has dis
appeared, leaving only residual simple chronic inflammatory infiltra
tion, but sometimes the tuberculoid structure persists. In about 85 per 
cent of tuberculoid cases the characteristi c picture di sappeared during 
the second year of treatment. 

3. Reactional t1.lbe1·culoid cases.-In these cases the lesions may 
change, and show only the chronic inflammatory exudate, after only a 
few month s of treatment. This rapid involution was seen in two 
instances (Cases 30 and 71). On the other hand, in one patient (Case 
111) it was expected that that conversion would be found because of the 
apparent state of the lesions after six months of treatment, but actually 
the histologic picture was tubel:culoid. 

In borderline cases the lesions may lose their special histology, with 
only the banal chronic exudate r emaining, after a few months of treat
ment. Two such cases changed to reactional tuberculoid. 
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4. Indeterminate fonn .- A s the general rul e, l)ati ent:-: of the inde
terminate form, with lesion ;;; showing only tll e s impl e inf-Iallll llatory 
exudation at the outset, continue to show the ;;;ame hi s tolog ic- picture 
after as much as thl·ee yea rs of treatment, a lthough the all iount of 
exudate is r educed, and the clini cal appea rance i:-: of cO lllpl ete cure. 

SUMMARY 

The autJlOr has ,employed rpB_l in the trea till ent of l e pr ():-:~- ;.; in ce 
1951, and in that peri od 220 pati ents have heen submitted to t hi :-: ther
apy . The r esult s ohtained have convinced ]1im that ~lH_ l i:- a fin.; t- rate 
drug which )]] erits m ore cons ideration than it has hee ll gjyen. rco 
relegate TB-l to a secondary rank denotes lack of experi enee or enol' 
in judgment. Continued experi ence has been c-onv in cing of it:-; value 
because of the r esults ohtained from th e clini cal, hacteriol og ic anrl hi s
tologic points of view. 

Th e dosage to 11e used is from 100 to ] 50 lIIg lll. a da:-: th E; re is no 
advantage in Ils ing high er doses. vVitllin thi s lillli t all of tIl e }Jatipnts 
have tolerated the drug quite well , without toxic effects. It i:- :-: upe l'i or 
to the sulfon es principally in th e matte r of tol el'ance. A:- :"pt Il Pither 
anemia nor live r di s tul'hance has been ohsel'ved. 11 r eahll en t becomes 
easier, for it is unnecessary to control the pati ents h:' hlo od examina
tions or urinalyses. 

The drug is effective in any form of the rlisease : leprolllUtous, 
tuberculoid, borderlin e, or indeter1llin a te. Its succes;;; with re:-:pect to 
skin and mucosa lesion s is very simil a r to that of th e sulfollE' :-. For 
neural di sturbances it "seems to be hette r than tJl e sulfon es, although i t 
is s till not the ideal treatment for those diffi cult cond iti on:-. 

EI A. ha empleado la TB-1 en el tratamiento de la lepra de;:;rle "]951 
y en ese periodo de tiempo se han sornetido 220 enfermos a dicha te ra
peutica. Los r esultados obtenidos 10 han convencido de que la rIB-l es 
una droga de primera fila que merece mayor consideJ'acioll que la que 
ha recibido. La relegaci6n de la TB-1 a un puesto secunclario clenota. 
falta de experi encia 0 error de criterio. El uso continuo delllue:-:t l'a e] 
valor de es ta cll'oga pol' virtud de los r esultados obtenido:-: de:-; rle 10.' 

puntos de vista cllnicos, bacterio16gicos e histologicos. 
La dosiE. que debe u sarse es de 100 a 150 mgm s. al dla: no se gana 

nada con el uso de dosis mayo res. Dentro de dichos limite:-, todn:;: los 
enfermos han tolerado la droga bastante bien, sin efecto:;: tox'ico:- . La 
misma es supe ri or a las sulfonas, principalll1ente en la cue:-:t if)J1 de 
tolerancia. Rasta la f echa no se han observado ni anellli a ni tra:-;tornos 
hepaticos. El tratami ento se vuelve mas ['acil , pll e:;: no ha:- que fiscali 
zar a los enfel'l1los con hemanali sis. 0 urannli sis. 
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E l medicamento l'esulta efi caz en cualClui el'a fOl"lll a de la dolencia : 
leproma tosa, tuhel'cul oidea, limitl'ofe 0 indeterminada. El exito con 
respecto a las lesion e:-: cubineas y mucosas es muy semejante al logrado 
pOl' las su)fonas. Para los trast0l'l10S neura] es, pal'f'ce 'ser mejol' Clue 
las sulfonas, aunque no es todavfa el tl'atami ento ideal para es tad os tan 
diflciles. 
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