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and 
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Leprosy Service Research Unit, Uzuakoli, Eastern Region, Nigeria . 

The very high ant i -tuberculos is  act iv ity of many recent ly­
synthesized phenazi ne dyes ind icated that they might be of value in  
the treatment of leprosy. Dr .  R .  G .  Cochrane (Leprosy Research 
U n it ,  London) and Dr. V incent C. Barry (Medica l Research Coun­
ci l ,  Dubl i n )  suggested a c l in ical trial of "B 663" ( Geigy S . A . ) , i n  
many ways t he  most promising of t he  series, i n  a group of pat ients 
with lepromatous leprosy in  Eastern N igeria. 

B 66 3 is  a R im ino-compound with the structura l  formula: 

The Rimino-compounds are derived by progressive chemical 
alterat ion of the an i l inoaposafranine molecu le  (BARRY et al . ,  1 957 ; 
DOULL, 1 96 1 ) . The forerun ner of these compounds (B 283)  has very 
high anti-tuberculosis activity in vitro, and some ant i-tuberculosis 
and ant i -leprosy activ ity in vivo (A LLDAY and BARNES, 1 952 ; DOU L L  

1 952) . 
I n  a series of papers, Barry and his co-workers have shown that, 

weight for weight, B 663 is more active in experimental tuberculosis 
in laboratory an imals than any other substance hitherto i nvestigated ; 
i t  is the on ly  substance k nown to exert a true chemoprophy lactic 
action in ani mal tubercu losis. Other workers (e .g . ,  CH ANG, 1 959 ; 
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ACHARYA el al. , 1 959 ; STEEN KEN el al. , 1 960) have confi rmed thei r 
main findings. The drug admin istered ora l l y  or parentera l ly  appears 
to be taken up unchanged by l iv ing mycobacteria. When given i n  
large doses, i t  i s  deposited i n  crystal l i ne form i n  the principa l  
organs, part icular ly i n  cel ls of the reticu lo-endothel ia l  system,  but 
the sl ight toxicity observed seems to be l imited to some foreign-body 
reaction provoked by the presence of these m icrocrystals. Adequate 
toxicological i nvestigat ions have been carried out .  

For the purposes of th is investigat ion ,  the drug was suppl ied 
( by Messrs. J .  R. Geigy, S . A . )  in the form of orange-red micronized 
crystals (particles not exceed ing 51'- in  diameter) ,  presented i n  
capsules for oral admin istrat ion contain i ng 0. 1 g. As  suggested by 
evidence obtained in experimental animals, a sma l l  amount  of 
vegetable oi l ( I  teaspoonfu l  of groundnut  o i l) was given to each 
pat ient with the dai ly  dose of drug prescribed, to faci l i tate absorpt ion 
from the in test ine .  

Choice of patients 

A l l  patients admitted to Uzuakol i  Settlement j ust before the 
begi nn ing of the tr ia l ,  and suffering from lepromatous leprosy ( 1 4) 
or from borderl ine  leprosy high l y  posi t ive bacteriologica l l y  (2) ,  
were given recommended doses of B 663 . These pat ients, unselected, 
had received no treatment before adm ission,  but s ix of them, whi le 
await ing the arr ival  of the drug, had received minimal  doses of 
dapsone (0.05 to O.lg. twice weekly )  for two to eight weeks before 
the beginn ing  of the tr ia l .  

Treatment 

A l l  1 6  pat ients received a dai ly  dose of I ,  2 or 3 capsules of 
B 663, each conta in ing O . l g . of active substance, for six days a week 
for six months. The amount of drug given was according to body­
weight ; thus, 

I patient  weigh ing 50 Ibs. recei ved 1 capsule dai ly ; 

5 patients weighing on  the average 94 Ibs. received 2 capsules 
dai ly ; 

1 0  patients weighing on the average 1 1 6 Ibs. received 3 capsules 
dai ly .  

The 1 6  patients were divided into three groups : 

Group I: 3 patients received, i n  addit ion to B 663, standard doses 
of dapsone ; 

Group 2 :  8 patients received no additional drug treatment .  Of these 
8 patients, 3 began thei r course of treatment at the same t ime, and 
the remain i ng 5 began later, the poi n t  of entry depending on the 
date of admission to the Settlement ;  
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Group 3 :  T n  addit ion to B 663, 5 patien ts received da i ly  i nunction 
with 5 m! .  of Etisul l iqu id  formula  (ditopha l ) ,  k ind ly  suppl ied by 
Messrs. 1.c.T. (Pharmaceuticals) Ltd . (BROWNE, 196 1 ) . I n u nction 
was carried out  for s ix  days a week for the fi rst three months of the  
t r ia l  period . 

Thereafter, pat ients i n  Group I ,  and the fi rst 3 patients i n  
Group 2 ,  received standard doses o f  dapsone alone. The remain i ng 
5 patients i n  Group  2 are cont in u ing to receive B 663 alone .  The 5 
patients in Group 3 are now receiv ing standard doses of dapsone 
a lone .  

Laboratory investigations 

Smears were taken at fortn ight ly  i n tervals from eight s ites, and 
the Bacterial  T ndex determined by the same experienced techn ic ian,  
who from the preparat ions est imated the proport ions of M. /eprae 
of degenerate morphology at each site . Smears were taken on at 
least two occasions before the beginn ing of treatment with B 663 to 
min imize errors due to the hazards of smearing and to fortuitous 
changes i n  concentrat ion of baci l l i  in the dermis. 

Full blood examination ,  i nc lud ing est imation of the Erythrocyte 
Sed i mentat ion Rate, was performed at monthly in tervals. 

Ful l  ur ine examination was made every fortnight .  
I nvest igat ion of l iver funct ion was made every month,  by means 

of Schles inger 's  test (for urobi l i nogen), the Takata-Ara test, and the 
Thymol  turbid i ty test. 

Results 

A l l  patients supported wel l the drugs given ,  and none had to be 
withdrawn from the trial . 

With i n  ten days of the start of the tria l ,  al l the pat ients began 
to develop a ruddiness of the sk in ,  shown particular ly i n  the less 
pigmented and thi n  sk in  of the face (e.g . ,  peri-orbital ) ,  the palms 
and soles. General ly ,  i t  was the skin not  affected by l epromatous 
infi l trat ion that became ruddy. The lepromatous infi ltrated sk i n  and 
the lepromatous nodules became hyperpigmented, and remained 
so. I n  some patients, a progressive generalized hypermelanosis 
became apparent. These changes in cutaneous pigmentat ion were 
not accompanied by subjective symptoms, and appeared to have no 
deleterious significance. They indicated good absorpt ion of the drug 
from the intestine .  

The conj unctivae became slightly muddy in  most patients. 
A baby at the breast became ruddy like its mother, and then 

s light ly  hypermelanotic .  Five months after the end of the trial , the 
pigmentation of the sk ill had returned to normal , but the baby 
(then aged 15 months) developed the typical hazy patches of early 
leprosy, bacteriological l y  negative. 
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Toxicity 

No signs of toxIcIty have developed beyond slight t rans ient  
nausea and gidd iness i n  two patients i n  whom the drug/body-weight 
rat io was somewhat higher than the average. 

Clinical results 

Notwithstanding the smal l  size of the groups, and the short 
period of observation ,  the progress made by these pat ients treated 
wi th  B 663 appears to' warrant  publ ication of tllis prel im inary 
report. 

All the pat ients who received B 663 alone (8 )  or  with dapsone 
( 3 ) , and 2 of the 5 pat ients who received ditophal in add it ion to 
B 663,  showed considerable im provement : the size and elevat ion of 
the lepromata became markedly less, some of the smal ler lenticulate 
nodu les on  cheeks and ears a lmost d isappeari n g ;  lepromatous i n­
fi l trat ion decreased; repigmentation of lepromatous macular areas 
took place, sometimes as part of a general ized hyperpigmentary 
process. 

The greatest average clin ical i mprovement was shown by the 3 
patients who received dapsone i n  addit ion to B 663 . 

Of the remaining 3 patients,  who had a l l  received d i tophal  in 
add it ion to B 663 , one was moderately improved , and two were 
unchanged . 

Bacteriological results 

Reduct ion in the Bacterial J ndex and degenerative changes in 
M. /eprae ran pari passu with cl i nical improvement .  

The reduction was most marked i n  the 3 patients treated with 
dapsone : v iz .  49%.  It  was 28% in the 8 pat ients treated with B 663 
alone.  Of the d i tophal group,  the fal l  i n  B.T .  was 65 % in  the 2 
markedly i mproved pat ients, 1 9 % i n  the patient moderately .im­
proved, and unchanged in the remaining  2 patients .  

Histological studies of skin sections,  which wil l  be reported later, 
together wi th deta i l s  of bacteriological fi nd ings, show progressive 
reduction in the concentrat ion of baci l l i  and in  the density of the 
lepromatous infiltrate. 

Conclusions 

Cl in ical improvement  in such pat ients suffering from severe 
lepromatous leprosy, and consistent bacteriological improvement of 
the magni tude indicated, can not be attributed to spontaneous 
regression .  Even after this short t rial  period of six months, the 
fol lowing ten tative conclusions may be drawn : 

1 .  B 663 alone has a defini te effect on lepromatous leprosy, 
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causing an improvement in the clinical state, a concurrent fal l  in 
the Bacterial I ndex, and degenerative changes in M. leprae; 

2. This effect is enhanced by the addition of standard doses of 
dapsone ; 

3 .  The addition of di tophal to recommended doses of B 663 has 
apparently a capricious resu l t  both c l inical ly and bacteriological ly,  
augmenting the beneficial effect of B 663 in some pat ients .  

4. These resul ts  indicate that the Rimino-compounds merit 
further trial in leprosy. 

Acknowledgments 

Our than ks  are due to Drs. R .  G. Cochrane and V. C. Barry; 
to M essrs. 1. R. Geigy S .A .  for generous supplies of thei r product, 
B 663, and for technical assistance ; to M essrs . LC.L ( Pharmaceuti­
cals) Ltd . ,  for the "Etisu l"  used in Group 3; and finally to Dr. 
S .  E. Onwu, M . V .O . , O.B. E . ,  Director of Medical Services and 
Permanent Secretary, M in istry of H ealth, Eastern Nigeria, for 
permission to publish this paper. 

References 

ACHARYA, B. K . ,  ROBSON, J .  M .  and SU LLIVAN , F. M .  ( 1 959) ArneI'. Rev.resp. Dis. 
80, 871. 

ALLDAY, E .  J .  and BARNES, J .  ( 1 952)  Irish J. med. Sci. 322,42 1 .  
BARRY, V. c., BELTON,  J .  G . ,  CONALTY, M .  L . ,  DENNERY, J .  M . , EDWARD D .  W . ,  

O'SULLIVAN, J .  F., TWOMEY, D .  and WIN DER, F.  ( 1 957)  Nalllre, 179, JOI3. 
BROWNE, S. G .  (196 1 ), Leprosy Rev. 32, 83. 
CHANG, Y. P. Leprosy Briefs, Leonard Wood M emorial, Washington,  ( 1 959), 

10,37. 
DOULL, J .  A. Leprosy Briefs, Leonard Wood Memorial, Washington, ( 1 9 5 2), 3, 

JO. 
DOULL,  J .  A. Leprosy Briefs, Leonard Wood M emorial, Washington, ( 1 96 1 ), 12, 

1 7 . 
STEEN KEN, W., M ONTALBINE, Y. and SMITH,  M .  M .  ( 1 960) Amer. J. resp. Dis.81, 

764. 




