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D i f  f crent phamacokinetic parameters of dapsone and 

r i f m p i c l n  following P.0. administration of dapsone 100 mg. 

alone, rlfampicln 600 mg. alone and dapsone 100 mg. plus  

rifampicin 600 mg. i n  7 cases of untreated pa t ien ts  of 

leprosy were Investigated. The blood levels ,  half  -1lf e 

and Auc0-8 h r s  . 
simultaneous increase i n  plasma clearance when it was 

administered along with rif ampicin. The pharmacokinetic 

behavlour of rifamplcln wad, hOwever, not  s ign i f i can t ly  

affected i n  the presence of dapsone. 

of dapsone were signlf i can t ly  reduced w i t h  

INTRODUCTION 

Rifamplcin has been reported to have in te rac t ions  

w i t h  many drugs. I t  reduces the a c t i v i t y  of anti-coagu- 
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KRISHNA ET AL. 444 

1-t~ 1-3 b a r b i t ~ r a t e s ~ - ~ ,  o r a l  contracept ives  7 , d i g i t a l i s  

glYcosides* and hypoglycaemic agents' by Ancreasing their 

metabolism when administered d a i l y  f o r  a few days. 

krishnan and Seshadri" reported t h a t  the u r ina ry  excret ion 

of dapsone i n  leprosy p a t i e n t s  on long tern treatment was 

enhanced when r i f  ampicin was administered concurrently. 

Their s tudy w a s  conducted by administering dapsone 100 rng. 

p.0. d a i l y  for 100 days and rifampicin 600 rng. p.0. d a i l y  

f o r  1 5  days. The s tudy however, included only a few 

phamacok ine tk  parameters and more over  the inf luence  of 

this i n t e rac t ion  on b io-ava i lab i l i ty  of dapsone w a s  no t  

stressed. N o  attempt has been made so f a r  to study the  

inf luence  of dapsone on the pharmacokinetic behawtour of 

rifampicin. The present  i nves t iga t ion  thus a i m s  a t  an 

e labora te  s tudy of the e f f e c t  of rifampicin on the pharmaCo- 

k i n e t i c s  of dapsone and vice versa. 

Bala 

PROCEDURES 

Study (I) - Following dapsone alone. 

A. Sublects 

Total 7 sub jec t s  ( 2  females and 5 males) were untrea-  

ted pa t i en t s  of leprosy (2  l e p m a t o u s  and 5 border l ine)  

aged between 25 and 50 years, weighing between 35 and 60 

kgs and had no h i s t o r y  of hepat ic ,  renal ,  cardiac o r  

pulmonary i l l n e s s .  

B. Experimental desicin 

Af ter  an over-night f a s t ing ,  each p a t i e n t  w a s  given 

dapsone 100 mg. (1 t a b l e t  of Dapsone, M / s .  Burroughs and 
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Wellcome, India) with 200  ml. of water. The subjects  were 

allowed to take water 

a uniform d i e t  a f t e r  4 hours of drug administration. 

libiturn and a l l  of them were given 

C. Specimen co l lec t ion  

3 C.C. blood samples w e r e  col lected from the antecubi- 

t a l  vein a f t e r  1, 2, 3, 4, 6 and 8 hours of administration 

of dapsone i n t o  v i a l s  containing a few c rys t a l s  of sodium 

c i t r a t e .  Urine collected a f t e r  1, 2, 4, 6 and 8 hours of 

administration was measured and 5 m l .  sample was taken 

a f t e r  mixing it thoroughly. 

stored i n  frozen condition. The StmpleS were analysed for 

dapsone within 24 hours of col lect ion.  

Blood and urine samples were 

D. Analysis of specimens 

Dapaone i n  blood and ur ine was estimated spactm- 

colorimetricallyllst  545 nm. 

E. Phanacokinet ic  Parameters 

Half- l i fe  (tlI2) - From a l i n e a r  log cOnc. versus 
1 2  the., plot ,  the s lope w a s  calculated . 

Slope = [(-kel)  / 2.3031 and 

= L(O.693) / (kel)] t l / 2  

Area-under-cume(AUC) - The area was estimated by 

suaaring the areas of the trapezoids and t r i ang le s  under 

the  cume . 13 

F. S t a t i s t i c a l  analysis  

Different  parameters ware compared using s t a t i s t i c a l  
14 t-test . 
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44 6 KRISHNA ET AL. 

where d = mean of deviat ions between the indiv idua l  
values of the s tud ie s  I & 11. 

s P standard deviat ion.  

n = number of subjects .  

Study  (11) - Following rifampicin alone. 

Pa t i en t s  of study (I) were used f o r  t h e  s tudy (11) 

which w a s  undertaken a f t e r  one week. Each sub jec t  w a s  

given 600 mg. of r ifampicin (4 capsules of Rimactane-150, 

Ciba-Geigy, Switzerland) p.0. 2 C.C. blood samples, 

collected a t  d i f f e r e n t  t i m e  i n t e r v a l s  were allowed to c l o t .  

The serum was decanted immediately and the samples were 

microbiological ly  assayed for  r i f  ampicin by cup-plate 

method . U r i n e  co l l ec t ed  a t  the end of 1, 2, 4, 6 and 8 

hours of administration was measured, mixed thoroughly and 

a 5 m l .  por t ion was stored i n  frozen condition. Rifampicin 

i n  ur ine  was estimated color imetr ical ly16 a f t e r  ex t r ac t ion  

into butano1:hexane ( 4 : l )  a t  475 nm. 

15 

Study (111) - Dapsone in combination with rifampicin. 

This study w a s  a l so  done on the same subjec ts  one 

week a f t e r  the study (11). The subjects w e r e  administered 

each w i t h  100 mg. dapsone of same batch and 600 mg. of 

rifampicin P.O. 5 C.C. blood samples w e r e  co l l ec t ed  and 

each sample w a s  divided i n t o  two port ions ( 3  and 2 c.c.). f o r  

the estimation of dapsone and rifampicin respectively.  The 

estimations of dapsone and rifampicin w e r e  done as mentioned in 

the per QC studies .  However, p-amino benzoic acid was incorpo- 

rated (200 m g / l )  i n  t h e  medium used f o r  t he  assay rifampincin 

i n  serum i n  presence of dapsone. 
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PHARMACOKINETIC INTERACTION 44 7 

RESULTS 

The mean (-I SEM) blood l eve l s  of dapsone following o r a l  

administration of dapsone alone and following the admini- 

s t r a t i o n  of dapsone plus rif ampicin a re  represented graphically 

i n  Figure 1. The mean (+ - SEM) serum levels  of rifampicin 

following o r a l  administration of rifampicin alone and follow- 

ing  the  administration of rifampicin plus dapsone are  shown 

i n  Figure 2. D i f f e r e n t  pharmacokinetic parameters such as 

peak height  tCp max)8  peak t i m e  (tmax), h a l f - l i f e  (t1,2)8 

area-under-curve (AUCo-8 hrs 1, volume of d i s t r ibu t ion  (V,) 

and plasma clearance ( C l p )  are  given i n  Tablesl-4. 

The cumulative amounts of dapsone and rifarnaicin 

excreted through ur ine over a period of 8 hours are depic- 

ted  i n  Figures 3 tit 4 as histograms. Dapsone was w e l l  

absorbed following i t s  administration, alone and i n  combi- 

nation w i t h  rif ampicin. Dapsone l eve l s  following the 

combination were much lower than those obtained following 

the administration of dapsone alone. This e f f e c t  is more 

marked i n  the post absorption phase (Figure 1). 

I t  i s  observed from the  Table 1 t h a t  the peak concen- 

t r a t ion  of dapsone was decreased i n  s i x  of the seven 

subjects.  The mean of deviations i n  individual values i s  

-0.3, which is s t a t i s t i c a l l y  s ign i f i can t  (P < 0.01). There 

was considerable reduction i n  biological  h a l f - l i f e  i n  a l l  

the  subjects.  The mean of deviations i s  -10.99 which is 

also s ign i f i can t  (P < 0.01). 
seven subjects was a l so  lowered. The mean of deviations 

i n  individual AUC values i s  -4.11 which i s  s t a t i s t i c a l l y  

The A U C ~ - ~  hrs i n  s i x  of 
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Time : Hrs - 
Fig. 1 -  B L O O D  L E V E L S  OF DAPSONE IN UNTREATED 

PATIENTS OF LEPROSY ( 1 1 :  7 )  

following the administrat ion of dapsone 100 mg P.0. 

following the administration o t  dapsone 
100mg + r i tampkin 600 mg l?o 

significant (P < 0.01). The cumulative amounts of dapsone 

excreted over a period of 4, 6 and 8 hours i n  all the 

subject8 was enhanced i n  the presence of rifampicin 

(Figure 3 ) .  The means of deviations i n  individual values 

between the two groups during 4, 6 and 8 hours are +1.90, 

+2.70 and +3.80 raspeotively and this increase i s  s t a t l s t i -  

c a l l y  s ign i f i cant  (P < 0.01). The plasma clearance of 

dapsoae was a l so  uniformly increased i n  a l l  the subjects 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



PHARMACOKINETIC INTERACTION 449 

t 
- 
E - 
m 
U 

€ 

U 
C 
0 u 

Fig. 2 

0 4  

1 6  

15 

1 4  

1 3  

1 2  

1)  

l a  

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 
r 

I I I I I I I I 

T i m e : H r s  - 
SERUM L f  VELS OF RIFAMPICIN IN UrJTREATED 

PATIENTS OF LEPROSY.  

fol lowing the administration of r i fampicin 600 mg p.0 

f o l l o w i n g  t h e  administ rat ion o f  r i fampic in  6 0 0  mg + 
chiasone 100 m g . P . 0 .  -- r 
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when it was administrated along w i t h  refampicin and this 

enhancement i8  s t a t i s t i c a l l y  s ign i f i can t  (P < 0.05). 

Absorption r a t e  and volume of d i s t r ibu t ion  of dapeone were, 

however, not affected s ign i f i can t ly  i n  presence of rifampi- 

c in  (P > 0.05). 

I t  i s  c l e a r  f r o m  f igure  2 t h a t  rifampicin was w e l l  

absorbed i n  presence of dapsone showing plasma l eve l s  

comparable w i t h  those obtained after the administration of 

rifampicin alone. It i s  seen t h a t  i n  both the cases the 

mean peak leve ls  were achieved after 3 hours of administra- 

tion. 

enhancement i n  the C 

noticed on concurrent administration of dapsone. Similar ly  

a t rans ien t  f a l l  w a s  a l so  noticed i n  ka and C1 

pic in  following the administration of the combination. 

However, none of the above changes i s  s t a t i s t i c a l l y  s igni-  

f i c a n t  (P > 0.05). 

excretion of rifampicin wad enhanced d u r i n g  8 hours of 

administration of the combination (Figure 4 )  but  this enhance- 

ment i s  not  s t a t i s t i c a l l y  s ign i f i can t  (P > 0.05). 

It  may be observed from the  table that a marginal 

tlI2, and Vd of rifampicin w a s  p max' 

of rifam- 
P 

It i s  also observed that the urinary 

DISCUSSION 

From the present study it may be observed t h a t  the 

of dapsone were very signifi- 
P m a  blood leve ls  including C 

cant ly  lowered i n  the presence of t i fanpicin.  The tmax of 

dapsone was unchanged and its r a t e  of absorption was a l so  

n o t  affected s igni f icant ly ,  which means t h a t  rifampicin 

does not  i n t e r a c t  w i t h  dapsone a t  the site of absorption. 

AS no s ign i f i can t  change i s  seen i n  volume of d i s t r ibu t ion  
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of dapsone, it is  a l so  clear that  t h e  d i s t r i b u t i o n  of  

dapsone i s  n o t  altered i n  the  presence of rifampicin. The 

ur inary excret ion of dapsone w a s  very s i g n i f i c a n t l y  increa-  

sed on concurrent use of rifampicin, which might be the 

cause of a s i g n i f i c a n t  increase  i n  the  plasma clearance,  

and a s i g n i f i c a n t  reduction i n  h a l f - l i f e  and area-under- 

curve of dapsone. Hence the present  s tudy concurs w i t h  t h e '  

previous 

The peak concentration of rifampicin w a s  enhanced 

marginally i n  the  presence of dapsone. S l i g h t  increase  i n  

and a t r a n s i e n t  reduction i n  t h e  absorption r a t e  of 

r ifampicin were also not iced following the adminis t ra t ion of 

r i f  ampicin-dapsone combination. As these changes a r e  n o t  

s i g n i f i c a n t  it is clear t h a t  they do no t  i n t e r a c t  a t  the site 

of absorption. The voluma of d i s t r i b u t i o n  of rifampicin w a s  

s l i g h t l y  enhanced i n  the presence of dapsone, b u t  this change 

i~ also ins ign i f i can t .  The ur ina ry  excretion, plasma clearance 

h a l f - l i f e  and AUCO-8 hrs of rifampicin are not  s i g n i f i c a n t l y  

a l t e r e d  i n  presence of dapsone. 

The blood l e v e l s  and b io-ava i lab i l i ty  of dapsone may be 

adversely a f fec ted  on concurrent adminis t ra t ion of rifampictn. 

The phrnacokinetics of r ifampicin on the  otherhand may 

n o t  be af fec ted  i n  the presence of dapsone. 

The authors wish to  thank Mr. Ch. Chandraiah and 

Md.Sultan of Leprosy Training Centre, Warangal f o r  their 

invaluable  assistance i n  the present  invest igat ion.  
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