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I NTlWDUOTION 

The sulfone treatment of leprosy is long since beyond the experimen­
tal s·tate. The so-called parent substance of the sulfone drugs, 4,4'­
diamino-diphenyl sulfone (DDS), has established itself as an important 
drug in leprosy therapy. Smith (8) showed that sulfone compounds 
were effective in treatm ent due to their breaking down into DDS in the 
body. Experiments with small doses of that drug showed good results. 
It was also found that DDS given orally in a dose of 100-200 mgm. daily 
was capable of mailJtaining an adequate blood level, comparable in 
terms of chemical equivalents with that obtained by using its deriva­
tives. 

'Without attempting to review the early literature fu lly, it may be 
note that Floch and Des tombes (3) used DDS by both oral and intra­
muscular routes, and found that in either case 200 mgm. a day is well 
tolerated. Lowe (5) r eported that 100 mgm. daily was enough to produ ce 
good r esults. Dharmendra et al. (2) confirmed that DDS administered 
orally was quite effective. The object of the present inves tiga tion has 
been to study the nature of absorption and excretion of DDS in blood 
and urine. 

MATERIALS AND METHODS 

This study was carried out in early and advanced case of both the lepl'Olllatous alld 
tuberculoid types of leprosy. Twenty-one patients (10 lepromatous and 11 tuberculoid) 
were included, all being inpatients of the Acworth Leprosy H ome, ' Vadll la, Bombay. All 
patients, of different ages, regularl y took 100 mgm. of DD S a day by the oral route, on 6 
days a week (excludi ng Sundays) for f rom 2 to 4 years; they had no side sickness. 
The experiment comprised 4 batches of pa tients, each batch studied differently at differen t 
times. Each experiment lasted for 8 days. 

Blood extractions were performed at about 9 a.m. daily, followed by the administra­
tion of the drug. Similarly, 24-hour urine specimens were coll ected dai1~· . The hl ood and 
urine samples were analyzed for their DDS contents by the method of Simpson ('), whi ch 
is based on the development of a purplish color by coupling the diHzotized DDS with 
~-(l-naphthyl) -ethylene di am ine hydrochloride. 

RESULTS 

Table 1 and Fig. 1 represent the daily concentration of DDS in the 
blood under the conditions of the experiment. I t will he seen that the 
blood level ranged from 0.62 to 0.68, and from 0.64 and 0.71, mgm./% 
in the lepromatous and tuberculoid cases respectively. Table 2 and Fig. 
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T ABLE l.- Goncent-ration Of DDS (in mgm.!% ) in til e blood at intenaZs aft,e!' the oml 
administmtion of 100 mgm. 

Time interva l 

o hours 
24 hours 
48 hours 
72 hours 
96 hours 

120 hours 
168 hours 

Lepromatous (10 cases) 

0.6218 
0.6418 
0.6486 
0.6669 
0.6739 
0.6888 
0.6200 

Tu bel'culoid (11 cases) 

0.6423 
0.6604 
0.6702 
0.6874 
0.7055 
0.71]0 
0.6 -l00 

T ABL E 2.- 'I'otal absol'ption Q.1ul excl'etion of DDS (in mgm.) in blood anclll!'1:ne 2·f //,0 1/ 1'8 

aftel' the ora l administmtion of 100 mgm. 

Urine Blood 

Lepromatous Tuhercu loid Lepromatous Tubel'culoid 
(10 cases) (11 cases) (10 cases ) (11 cases) 

Monday! 
Tuesday 74.3557 76.0969 0.8-1 52 0.6721 

Tuesday! 
VI! ednesday 82.0560 84.0944 0.2873 0.3638 

W ednesdny! 
Thursday 76.6330 77.7095 0.7735 0.6387 

Thursday I 
Friday 83.6139 75.1947 0.2758 0.6780 

Friday! 
Saturday 78.2286 86.0486 0.6297 0.20-12 

2 r epresent the amounts of DDS excreted daily with th e urine, and the 
r elation between the absorption and excretion of the drug. From this it 
is observed tha t the daily excretion of DDS in urine var ied hetween 74 
and 86 mgm./% . In the table the values of DDS in blood r epresent the 
amount of the drug that was absorbed in the whol e amount of blood in 
24 hours, out of the 100 mgm. of DDS administer ed. 

DISCUSSI ON 

From Table 1 it will be observed that there is no influ ence of the type 
of the disease on the blood levels of DDS. Smith (8) r eported that on 
oral doses of 100-400 mgm. DDS a day, the mean minimal blood concen­
tration varies from 0.4-1.5 mgm./%, and on a dose of 100 mgm. he found 
it to be 0.4 mgm./% Dharmendra (2) r eported it to be 0.6 mgm./% on 
the same dose. ' . 

It will be observed tha t the concentra tion of DDS in the blood r ises 
f rom Monday through Saturday as the DDS is admini ster ed dail y. rrhis 
rise is ve ry sharp, hut al so very negligihle. During Sunday, when the 
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FIG. 1. Coneentration of DDS in t he blood 24 hours after oral admil; ist ratio n of 100 mgm. 

dose was not administer ed, titer falls suddenly and comes to normal on 
Monday morning, almost to the same level it was on the previous Mon­
day. So, the r eason for not administering the drug on Sunday may be 
primarily to keep the blood level constant, and hence to avoid toxic r eac­
tions due to excess accumulation of the dr ug in the body. Another thing 
to be seen is that the daily slight incr ease in the DDS absorption is no t 
the same, and it may vary with individuals depending upon excr etion 
in urine. 

Kidneys play an important role in the excr etion of DDS, as 70-80 
p er cent of the total dose administer ed is excr eted in the urine. The 
amount so excr eted is subject to considerable variations e), Smith (8) 
r eported the excr etion of DDS in urine to be 80 mgm./% . Lowe (6) r e­
ported that the absorption of orally administer ed DDS is almost com­
plete, abou t 85 per cent appearing in the urine, Dharmendra (2) found 
it to be 75 mgm./% on a daily dose of 100 mgm. by mouth. Imaeda (4) 
found that the proportions range from 70-90 per cent. 

In the present investigation we found that, on the same dosage, the 
daily excr etion of DDS in urine was 74-85 mgm./% The variations in 
the daily excr etion of DDS in the urine are directly r elated to the daily 
absor ption of DDS ill the blood. From Tabl e 2 and Fig. 2 it will be seen 
tha t ther e is an inver se r elation between absorption and excr etion. 'Vhen 
there is a fall in the excretion the absorption is higher, and vice ver sa. 
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So, as stated earlier, the slight rise in the percentage concentration in 
the blood depends on its excretion in the urine. Due to some technical 
difficulties, it was not possible in the present investigation to estimate 
the concentration of DDS in the feces and the skin. 

An attempt was made, by means of one in vitro experiment, to ascer­
tain the possible r eason for the lepra reaction which appears as a toxic 
effect of DDS. 

Six blood samples of a leprosy patient r eceiving r egularly 100 mgm. 
DDS daily were taken, and their initial DDS concentrations were deter­
min ed. Then a known amount of pure DDS was added to each specimen, 
and all the samples wer e incubated at 37°C for 5 days. One sample at a 
tim e was analyzed for its DDS contents daily. 

It was found that no change in the concentration occurred, and it was 
concluded that the lepra r eaction is not due to the DDS concentration in 
blood. However, the possible r eason for the lepra r eaction may be the 
concentration of the drug in the ti ssues and skin . In tissues a part of 



72 IntenlO,ti01lal J OI/,1'1wl of L ep1'OSY 1963 

DDS may be conv,eded into some unknown substance, which may be the 
active substance in healing the disease. As the concentration of DDS in 
tissues goes on increasing, its conversion into this active unknown sub­
stance must also be increasin'g, and when the concentration of this active 
su bstance exceeds a particular limit the lepra reaction takas place, 
which j l::i ultimately a toxic effect of DDS. 

SUMMARY 

rl'lle absorption and excretion of DDS in blood and urine were deter­
mined in batches of patients with the lepromatous and tuberculoid types 
of leprosy who were given 100 mgm. of DDS a day orall y. Simpson's 
method for the sulfone estimations was followed. 

~rh e average concentration in the blood was 0.64 mgm.lro , and the 
average excretion in the urine was 74-82 mgm.l ro . Neither absorption 
nor excretion is constant, and there is an inverse relation between each 
other. 

An attempt has been mad e to find the probable reason for the occur­
rence of lepra reaction. 

RI~SUME:N 

E n lotes de enfel'mos con las form as lepromntosa y tubel'culoidea de la lepra que 
exibian 100 mgm. de DDS al dla pOl' via bucal, se deterlllinaron la nbsol'cion y la excrecion 
de la dl'oga en la sangre y Ia orina. Se siguio el metodo de Simpson para los cMculos de 
Ia sulfona. 

Lfl concentJ'a cion media en la sa ngre f ue de 0.64 mgm. % y la excrecion media en la 
orina II ledia 74-82 Illgm: % en la orina. Ni la absorcion ni la exc recion f uel'on constantes, 
pero existe una relacion invel'sa ent rc arnbas. 

Ko se ha tratado de descubril' la probable I'azon para Ia apari cion de la r eaccion 
leprosa observada. 

RESUME 

L'absorption de Ia DDS dans Ie sa ng et son elimination dans l'urine ont ete determi­
nees dans des groupes de rnalades atteints de lepre lepromateuse et de lepre tuberculolde 
auxquels etaient quotidiennement administl'es 100 g de DD S par voie buccfl le. Le dosage 
des sulfones a He p ratique d'apres la methode de Simpson. 

La concentration moyenne dans Ie sang a ete de 0.64 mg/%. L'absoJ'ption et l'elimina­
tion ne sont ni l'un ni l'autre constantes, et chacune est en rapport inverse de l'autre. 

On a essaye de tl'ouver la raison vraisemblable de I'appa ri tion de la reaction lepl'euse . 
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