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Sum mary A study was undertaken with an aim to find out i f  D D S  could 
have any effect on the thiamine levels of  leprosy patients.  Cases of 
lepromatous leprosy with and without neuritis were the subjects of this 
study . Pyruvate tolerance test was done in the blood of these patients 
before and after DDS treatment ; blood pyruvate and lactate estim ations 
were done. LL with neuritis gave significantly decreased pyruvate tolerance 
and the lactate /pyruvate ratio was significantly less than the controls and 
lepromatous patients without neuritis . This may be indicative of a sub­
normal status of thiamine in these patients.  DDS treatment of these cases 
resulted in further enhancement of pyruvate values,  probably indicating a 
progressive thiamine deficiency.  Those patients who were on prolonged 
treatment,  however, showed near normal values. It is suggested that DDS 
m ay cause derangement in pyruvate and lactate metabolism , which however 
needs further work to understand the underlying mechanism of this 
phenomenon . 

Dapsone is widely used in the treatment of leprosy ,  malaria prophylaxis as well 
as in certain chronic dermato10gic disorders (Lorincz and Pearson,  1 962) . 1  A 
rare complication of Dapsone therapy in skin disorders is peripheral neuropathy 
(Saqueton,  1 969 :  2 Hubler and Soloman, 1 97 2 ; 3 Rapport, 1 9 72 ;4 Wyatt, 
1 97 2 ;5 Duviviera, 1 974 ;6 Gutman, 1 976 ;7 Fredericks, 1 9 76 ;8 Epstein and 
Bohm, 1 976) . 9  Neuritis is not uncommon in lepromatous leprosy. The 
thiamine deficiency affects predominently the peripheral nervous system and at 
the same time thiamine is of value in treating various types of neuritis (Harper, 
1 97 7) . 10  Our interest was drawn to find out if the neuritis encountered in 
leprosy patients after DDS therapy was due to a drug induced deficiency of 
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thiamine or not. A pyruvate tolerance test was conducted and blood pyruvate 
and lactate levels were estimated. 

Materials and methods 

Forty-four leprosy patients were selected and grouped as follows : 

0) Eighteen un treated lepromatous patients without neuritis. 
(ii) Ten lepromatous patients with neuritis. 

( iii) S ixteen patients who were on prolonged treatment and 
(iv) Twelve healthy volunteers formed the controls. 

A pyruvate tolerance test was done on each patient by administering 50 gm 
of glucose orally and collecting the blood samples 1 hr, and 3 hrs after adminis­
tration. All untreated cases of  leprosy were put on 1 00 mg DDS daily for 
complete four days and the pyruvate tolerance test was repeated.  A period of 
four days was chosen for DDS therapy arbitrarily .  

Pyruvate was estimated by the method of Friedman and Haugen ( 1 943) 1 1  
and lactate by the method of Barker and Summerson ( 1 94 1 ) 1 2 cited in Varley 
( 1 976) . 1 2 

Results 

It was found in normal healthy persons that ingestion of glucose was followed 
by a short but steep elevation of blood pyruvate and lactic acids which reached 
a maximum in 1 hr and returned to basal level after 3 hrs. The ratio of lactate/ 
pyruvate remained constant throughout and it was around 1 0. 

Significant increase (p  < 0.0  1 )  in the basal value of pyruvate was noted in 
untreated LL cases with neuritis and the pyruvate tolerance was significantly 
decreased.  After treatment there was a slight increase in basal and first hour 
samples (p > 0 .05) .  The mean lactate values after treatment were higher than 
the control values and than those before treatment with DDS.  The ratio of 
lactate/pyruvate for the tolerance test ranged between 3 -9 before treatment 
and between 5 - 8  after treatment. 

The untreated LL cases showed nearly similar results although their toler­
ance was higher than the neuritis group. Lactate/pyruvate ratio ranged between 
6- 1 0  in these cases. After treatment with DDS , their tolerance decreased 
further, the ratio of lactate/pyruvate being 8 - 1 5 . 

The patients on prolonged treatment with DDS presented average higher 
values compared to controls,  their lactate/pyruvate being higher than the 
untreated LL cases, within a range of 8- 1 1 .  The results of our present study 
are presented in Table 1 .  

• 



Table 1 .  

Materials 

I .  Normal control 
subjects 

2. LL with neuritis-
untreated cases 
t (p  < 0.0 1 )  

After treatment with 
DDS 1 00 mg for 4 days 
t (p  > 0.0 1 )  

3 .  L L  untreated 
t ( p > 0 .05)  

After treatment with 
DDS 1 00 mg for 4 days 
t ( p  > 0.05)  

4. LL on prolonged  treatment 
t ( p  > 0.05)  

*
S D  

No of 
cases 

1 2  

1 0  

1 8  

1 6  

t p-value for pyruvate vs control only. 

Blood samples B lood pyruvate 
studied mg%* 

Basal 0 .76  ± 0.08 

1 hr 0 .92  ± 0 . 1 '7 

3 hrs 0 .74 ± 0 . 1 0  

B asal 1 .9 6 3  ± 0 .2 1 6  

1 hr 2 .4 1 3  ± 0 .4 1 

3 hrs 1 .6 5 09 ± 0 .34  

Basal 1 .9 74 ± 0 . 3 7 3  

1 hr 2 . 7 9  ± 0 . 1 9 3 

3 hrs 1 .8 3 6  ± 0 .93  

Basal 1 . 8 5 6  ± 0.468 

1 hr 1 .9 8 5  ± 0 . 5 3 2  

3 hrs 1 .474 ± 0 .7642  

Basal 2 . 5 6 3  ± 0 . 1 79 

1 hr 2 .6 5 2  ± 0 .072  

3 hrs 1 . 5 3 0  ± 0 .026 

Basal 1 . 3 1 3  ± 0 .62  

1 hr 1 .9 5 9  ± 1 .05  

3 hrs 1 . 5 4 9  ± 0 . 5 3  

Blood lactate 
mg% Lacta te/Pyruva te 

7 . 8  ± 0 .63  1 0 .26  
� 9 . 6 2  ± 0 .34 1 0 .4 5 6  � 

7 . 8 3  ± 0 .48 1 0 . 5 8 1 (') .... 

7 . 5 2  ± 0 .36  3 .8 3 6  a 
'-... 

7 . 8 5  ± 0 .64 3 .2 5 2  g 1 4 . 9 7  ± 0 . 5 0  9 .067 � 
1 2 . 1 3  ± 0 .38  6 . 1 4 5 a 

� 
1 4 .0  ± 0 . 38  5 .0 1 8  <::l"' 

1 5 . 5 7  ± 0 . 37  8 .480 0-a 
1 2 .684 ± 6 .9  6 .834  I:l.. 

1 5 . 7 5 ± 1 .09 7 .9 3 5  � 
'.:: 

1 5 .297  ± 0 . 7 5  1 0 . 3 3 8  "'t I::: 
� 

2 3 .4 ± 0 .6  9 . 1 29 !::l 

2 1 .2 2  ± 0 .65  8 .000 
� 
!::l 

2 3 . 1 8 3 ± 0 . 1 8  1 5 . 1 5 2 � 
I:l.. 

1 2 . 9 2 5  ± 0 . 5  9 .844 � 
1 5 .7 1 8 ± 0 . 5 3  8 .023  (') .... 

!::l 
1 7 . 2 6  ± 0.46 1 1 . 1 46  .... � 

� 
� � 
e:;-

N W 
\0 



240 VP Bharadwaj et al. 

Discussion 

Thiamine deficiency results in a form of peripheral neuritis affecting both the 
sensory and motor nerves. Dapsone has been reported to induce (peripheral) 
neuropathy, principally of motor type, and recovery was assured if DDS 
therapy was withdrawn (Williams and Bradley ,  1 972) . 1 3  The reason why some 
individuals develop neuropathy after DDS therapy is not certain . The period 
for the development of neuropathy is quite variable. They have used larger 
doses of DDS and it has been suggested that the neurotoxicity of DDS is dose 
dependent .  Even higher doses of DDS failed to induce neuropathy in guinea-pigs 
and rats (Williams and Bradley,  1 97 2) 13 which shows that this neurotoxicity of 
DDS is genetically determined . Gutman ( 1 976)7  suggests that the neurotoxicity 
is related to an effect on the axons and said that the recovery occurs after 
toxic effect might enhance the risk of deformities in leprosy patients. Gelber 
( 1 97 1 ) 1 5  reports  that the process of  deacetylation of Dapsone was more than 
acetylation.  It leads to the accumulation of free drug (DDS) ,  which being less 
soluble induces a drug toxicity at the neuronal levels. 

Williams and Bradley ( 1 972) 1 3 have also reported that the key enzymes of 
glycolytic pathway (Glucose-6-phosphate dehydrogenase, phosphofructo 
kinase , pyruvate kinase , aldolase) were within normal limits which proves that 
the production of pyruvate is normal but the increased abnormal levels of 
pyruvate can be explained only if there occurs a disturbance beyond pyruvate 
production .  Our studies show that pyruvate accumulates in much higher 
quantities than normally it should be which connotes that only the catabolism 
of pyruvate to acetyl CoA is depressed.  This leads to decreased production of 
acetyl CoA and is a possible explanation for the decreased rate of acetylation 
of  DDS.  

Similar reports are available on the neurotoxicity of INH on tuberculosis 
patients due to decreased rate of acetylation and hence the elimination of the 
drug from the blood. The severity of neuropathy is determined both by the 
rate of acetylation and the total dose given (La Du, 1 972) . 16 In the present 
study blood pyruvate levels were significantly elevated in untreated cases 
with and without neuritis when compared to the controls . After treatment 
with DDS an exaggeration in the pyruvate levels was observed. The pyruvate 
levels were also higher in LL cases on prolonged treatment but the increase was 
less than the previous two groups .  The increase in pyruvate levels may be 
suggestive of thiamine deficiency . However B J  deficiency is by no means the 
sole cause of an elevated blood pyruvic acid and the test is not specific unless 
accompanied by a therapeutic trial demonstrating improvement following 
administration of thiamine. The increase in blood pyruvate values in almost 
all the cases after DDS therapy is an interesting finding in our study and is 
not certain if the reported toxicity of DDS could be mediated through a 
pyruvate toxicity . This needs further probe. The near normal values obtained 
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for patients on prolonged treatment  could be easily explained because they 
were also taking, apart from DDS,  B Complex vitamin preparations. 

It is possible that DDS affects the normal degradative pathway of pyruvate 
and so more of pyruvate may be converted to lactate. This abnormali ty in 
pyruvate catabolism can not be attributed solely due to a drug-induced 
deficiency of thiamine alone and it  needs further confirmation. A study of 
transketolase enzyme, blood pentose levels and above all a direct assay of 
thiamine would throw more light on these findings which would be confirma­
tory. I nvestigations of  other B vitamins are also envisaged because isolated 
discrete deficiency of any B vitamin is not very common. They usually reveal 
symptomatically as a combined deficiency of B vitamins. 

A follow up of the cases included in the present  study is planned to under­
stand the effect of prolonged treatment with DDS on the thiamine status of 
these patients. 
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