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PHARMACOKINETIC INTERACTION BETWEEN

DAPSONE AND RIFAMPICIN IN LEPROSY PATIENTS.

D.R. Krishna, A.V.N. Appa Rao,
*T,V., Ramanakar and M.C., Prabhakar

University College of Pharmaceutical Sciences,
Kakatiya University, Warangal 506 009, India.

*Department of Pathology,
Kakatiya Medical College, Warangal, India.

Different pharmacokinetic parameters of dapsone and
rifampicin following P.O. administration of dapsone 100 mg.
alone, rifampicin 600 mg. alone and dapsone 100 mg. plus
rifampicin 600 mg. in 7 cases of untreated patients of
leprosy were investigated. The blood levels, half-life

and AUC of dapsone were significantly reduced with

0-8 hrs.
simultaneous increase in plasma clearance when it was

administered along with rifampicin. The pharmmacokinetic
behaviour of rifampicin was, however, not significantly

affected in the presence of dapsone.

INTRODUCTION

Rifampicin has been reported to have interactions

with many drugs. It reduces the activity of anti-coagu-
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lants . barbiturates4 6, oral contracept.tves7, digitalis

glycosides8 and hypoglycaemic agents9 by increasing their
metabolism when administered dally for a few days. Bala
krishnan and Seshadrilo reported that the urinary excretion
of dapsone in leprosy patients on long term treatment was
enhanced when rifampicin was administered concurrently.
Their study was conducted by administering dapsone 100 mg.
p.0. daily for 100 days and rifampicin 600 mg. p.o. daily
for 15 days. The study however, included only a few
pharmacokinetic parameters and more over the influence of
this interaction on bio-availability of dapsone was not
stressed. No attempt has been made so far to study the
influence of dapsone on the pharmacokinetic behaviour of
rifampicin. The present investigation thus aims at an
elaborate study of the effect of rifampicin on the pharmaco-

kinetics of dapsone and vice versa.

PROCEDURES

Study (I) - Following dapsone alone.

A. Subjects

Total 7 subjects (2 females and 5 males) were untrea-
ted patients of leprosy (2 lepromatous and 5 borderline)
aged between 25 and 50 years, weighing between 35 and 60
kgs and had no history of hepatic, renal, cardiac or

pulmonary illness,

B. Experimental design

After an over-night fasting, each patient was given

dapsone 100 mg. (1 tablet of Dapsone, M/s. Burroughs and
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Wellcome, India) with 200 ml. of water. The subjects were
allowed to take water ad libitum and all of them were given

a uniform diet after 4 hours of drug administration.

C. Specimen collection

3 c.c. blood samples were collected from the antecubi-
tal vein after 1, 2, 3, 4, 6 and 8 hours of administration
of dapsone into vials containing a few crystals of sodium
citrate., Urine collected after 1, 2, 4, 6 and 8 hours of
administration was measured and 5 ml. sample was taken
after mixing it thoroughly. Blood and urine samples were
stored in frozen condition. The samples were analysed for

dapsone within 24 hours of collection,

D. Analysis of specimens

Dapsone in blood and urine was estimated spectro-

colorimetricallylxt 545 nm.

E. Pharmacokinetic parameters

Half-1life (t1/2) - From a linear log conc. versus

time,, plot, the slope was calculatea’?.

Slope = [(-kel) / 2.303] and

Area~under-curve (AUC) - The area was estimated by
summing the areas of the trapezoids and triangles under

the curvel3.

F. Statistical analysis

Different parameters were compared using statistical

t-test14 .
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t= 4 /s/J/n

where d = mean of deviations between the individual
values of the studies I & II.

standard deviation.

]
n

=]
]

number of subjects.
Study (II) - Following rifampicin alone.

Patients of study (I) were used for the study (II)
which was undertaken after one week. Each subject was
given 600 mg. of rifampicin (4 capsules of Rimactane-150,
Ciba-Gelgy, Switzerland) p.o. 2 c.c, blood samples,
collected at different time intervals were allowed to clot.
The serum was decanted immediately and the samples were
microbiclogically assayed for rifampicin by cup-plate
methodls. Urine collected at the end of 1, 2, 4, 6 and 8
hours of administration was measured, mixed thoroughly and
a 5 ml. portion was stored in frozen condition. Rifampicin

16

in urine was estimated colorimetrically after extraction

into butanol:hexane (4:1) at 475 nm.
Study (III) -~ Dapsone in combination with rifampicin.

This study was also done on the same subjects one
week after the study (II). The subjects were administered
each with 100 mg. dapsone of same batch and 600 mg. of
rifampicin p.o. 5 c.c. blood samples were collected and
each sample was divided into two portions (3 and 2 c.c.). for
the estimation of dapsone and rifampicin respectively. The
estimations of dapsone and rifampicin were done as mentioned in
the per se studies., However, p-amino benzoic acid was incorpo-
rated (200 mg/l) in the medium used for the assay rifampincin

in serum in presence of dapsone.
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RESULTS

The mean (+ SEM) blood levels of dapsone following oral
administration of dapsone alone and following the admini-
stration of dapsone plus rifampicin are represented graphically
in Figure 1. The mean (+ SEM) serum levels of rifampicin
following oral administration of rifampicin alone and follow-
ing the administration of rifampicin plus dapsone are shown
in Figure 2. Different pharmacokinetic parameters such as

peak height (C ), peak time (t _ ), half-life (£ /00,

P max
area-under-curve (AUCO_8 hrs), volume of distribution (Vd)

and plasma clearance (Clp) are given in Tablesl-4.

The cumulative amounts of dapsone and rifampicin
excreted through urine over a period of 8 hours are depic-
ted in Figures 3 & 4 as histograms. Dapsone was well
absorbed following its administration, alone and in combi-
nation with rifampicin., Dapsone levels following the
combination were much lower than those obtained following
the administration of dapsone alone. This effect is more

marked in the post absorption phase (Figure 1).

It is observed from the Table 1 that the peak concen-
tration of dapsone was decreased in six of the seven
subjects. The mean of deviations in individual values is
=0.3, which is statistically significant (P < 0.0l1). There
was considerable reduction in biological half-life in all
the subjects. The mean of deviations is -=10.99 which is
also significant (P < 0.0l1)., The AUC, o prs 1D six of
seven subjects was also lowered. The mean of deviations

in individual AUC values is -4.1l which is statistically
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conc- mcg /m| —»

Time: Hrs —

Fig.1- BLOOD LEVELS OF DAPSONE IN UNTREATED

PATIENTS OF LEPROSY (t=7)

o—oe following the administration of dapsone 100 mg R.Q.

o—a following the administration ot dapsone
100mg + rifampicin 600 mg RO

significant (P < 0.0l). The cumulative amounts of dapsone
excreted over a period of 4, 6 and 8 hours in all the
subjects was enhanced in the presence of rifampicin

(Figure 3). The means of deviations in individual values
betwesen the two groups during 4, 6 and 8 hours are +1.90,
+2.70 and +3.80 respectively and this increase is statisti-
cally significant (P < 0,0l1). The plasma clearance of

dapsone was also uniformly increased in all the subjects
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SERUM LEVELS OF RIFAMPICIN IN UNTREATED
PATIENTS OF LEPROSY:

following the administration of rifampicin600 mg P.0

following the administration of r'ufqmpic]n 600 mg +
dapsone 100 mg-P.O.

RIGHTS

i,



KRISHNA ET AL.

450

T0°0>d 10°0>d 10°0>d
9€°2 LS00°0 0 80°0 u/y/s
66°0T~ 0s€o ‘ot 0 ot ‘o~ uean
90°8 - 8%°9 PS°¥T 850°0F LOT*0 690°0 0 € € 1°0+ 8°Z L°C vsd
T0°S - 6%°TT 0S°91 8T0°O+ 090°0 2%0°0 (o] 4 v v°o- 8°CT C°t sg
IZ°L = 62°6 0S°9T €€0°0Ot SLO®O Zyo°o 0 € € £€°0- 8°t 1°¥ 14
LT°8T- 96°TIT 81°0¢ GEO°Ot 850°0 €20°0 0 € € 2°0- S°t L°t AL
9€°6 = $9°6 00°61T 9€0°0O+ ZLO®0 9€0°0 0 £ € €°0- L°C O0°t I
Z9°L - 8%°9 oT°%T 8S0°0O+ LOT*O 6%0°0 0 14 14 g*0~ €°Z 8°C A
ZS°TZ- O0Z°ST ZL°9€ 8ZO°*O+ 9%0°0 8TO°O o € € S°0~ 9°C T1°t ad
8ouax aouaa aouax IoUII
-23371D Zs 1s -233TP Zs s ~93ITD Zs 1s -933TP Zs 1s aoefans
~(Tu/Bow)
(s1Y) (,_IY) (8Iy) xew d
2/1 1° T xew ( 9)
( 1) SITT-FIT®H (' ))9321 UOTIRUTWTTH ( 3) SwWT} Yedg UOTILIJUIDUOD Xead

*o*d *Huw Qo9 urotTdureytx snyg
*bu 001 suosdeq 1933v - (Z)4Apms ¢ ZS
*o°d °*Hbw QT suosdeqg x933IVv - (T)Apmas t 1S

(L=u) Asaxda] 3O saueTieq PPITAIUN UT Suosdeg JO sIssueRIRI DTIBUTOORWIRUJ

T 3TEVL

*Ajuo asn [euos.sed 104
ZT/T2/TO UOo IUel|eIN 0LB( |V BI9101|q1g AQ WO8./eayl[eayewliojul Wwolj papeo jumoq Adewleyd eriasnpu| pue uswdopaag bnig

i,

RIGHTS



451

PHARMACOKINETIC INTERACTION

10°0>4 50°0<d S0°*0<da T0°0>d
0z°0 SL°T 11°0 ot°1 _uVs
ET° T+ 85 *O+ €00t IT°r uesy
o T+ 98°¢2 96°T 08°G= 0L°9Z 0§°Z¢ 6€£°0= LL°O 9T1°1 8°T+ €£°9T G°¥F1 vsd
S8°0+ 20°2 LT°T 08°G+ 09°tE 08°LZ 6T°0- ¥%#E€E°0 €S0 L*9= T°ET 8°6T sd
[ Akehy 69°T 90°T 05°G=- 08°6T Ot °SZ 6Z°0+ €9°0 O%°0 p°S= P61 8°¥C 1d
68 °0+ SP°1 95°0 6S°0+ 00°SZ 1v°vZ 910+ 6¥%°0 €£°0 6°S— GS°8T V¥°¥C ArC
L1+ €e°C 90°T 18°Z+ TE°ZE 0S°62 00°0 €9°0 €9°0 pee- 6°S1 €°6T1 LI
IT°Z+ LL°E 99°1 0L *T+ 0Z°SE 06°tE 90°0- LS°0 €£€9°0 0°9- T°ceT TtT°61 A
80° T+ $9°1 96°0 ¥8° ¥+ 60°SE 90°TE 9%*O+ €9°0 LT°O Z°t= 0°91T Z°61 34
ERIERS soual ERGER souax
—o33TD zs 1S o3 S 1S oz %S TS o33 zs 1s R
(-4 Mu.uuﬂc (5333T1) A.ﬂl.uac (Tw/34-bou)
e [~ ¢ -
“12) (°A)  uoranq ¢ (79 87054y
@oueIE21O BPWSE{d -TI3STP 3O SumTOA 93ex uotidxosqy BAIND ISPUN BIIV

co°d *Bur go9 uroydweyrx snrd

*bw 0071
*o*d *bBw Q0T

aucsdeqg I1933v¢ -~ Amvhvﬁum

2 Zs

suosdeq 1233V -~ (T)Apmas : IS

(L=

u) AsoxdeT JO sjulkTlRg pIjeaIjun ujl auosdeg Jo sa\jIuRIBRg OFISUTHODRUIRYJG

Z IF1avVL

*Ajuo asn [euos.sed 104
ZT/T2/TO UOo IUel|eIN 0LB( |V BI9101|q1g AQ WO8./eayl[eayewliojul Wwolj papeo jumoq Adewleyd eriasnpu| pue uswdopaag bnig

i,

RIGHTS



4 50°0<d S0°0<d g0*04d 50°0<d
<¢
5
= L¥°0 €£0°0 8T°0 oL*o u/y/s
= 98° O+ £90°0- 6Z°0+ 99 °0+ uedyn
g
€E°T+ 98°Z €S°'TI 80Z*0- Z¥Z°0 0G¥°0O T+ € 4 8°T+ €°2T G°0T vsd
S0°0+ 69°Z ¥9°Z €00°0- LGZ°O0 09Z°0 0 £ £ G*0- L°PT Z°St sg
T2°0- 98°Z LO°E ZT0°*0+ Z¥2°0 0€Z°0 T+ € 4 0°2+ £°8T £°91 14
€E°T+ 68°€ 95°Z 260°0~ 8LI®0 0OLZ*O 0 € € T°T+ L*9T §°¥T AL
G6°Z+ O¥%°9 SP°E £60°0- 80T°0 T0Z°O 0 £ 13 0°¢c- Z°¥1 2°LT II
8Z°T+ 69°¢ T¥°Z 00T°0- 88T°0 88Z°0 0 r4 4 8°0+ 0°¥T Z°€1 AX
TL°0- 00°€ TL°E ¥»pO*O+ TE€Z°0 LBT°O o] Z € €°T+ P°€T T1°2T1 ad
S0usx SoUax 8ouax ooUSsI
-933T0 Zs TS _o331D zZs TS _o335p %5 1S _o331p0 ¢S IS 7oefans
(Tu/bow)
(saY) Aﬁlu_.c (say) Awa aov
/1 T° Xew
(“"1) @3FT1-31eH Y ') @3 UOTIPUTWITE (T 3)dWTI YeIJ UOTIRIIUSOUOD Meadd
co°d *HBw 00T suosdep sentg
*bw p09 uroydwezfx x933Vv - (Z)Apmag t Zs
*o*d ‘Bw Qo9 uyordwezyr Ix8azv ~ (T)4pnis * 1S
(L=u) £soxda] JO Ss3IUBTIRG pPaIesIIun UT UTOTAWRITY JO sSIeduRIRg OTIBUTHODRUTRYJ
o~
['a}
hl € 16Vl

*Ajuo asn [euos.sed 104
ZT/T2/TO UOo IUel|eIN 0LB( |V BI9101|q1g AQ WO8./eayl[eayewliojul Wwolj papeo jumoq Adewleyd eriasnpu| pue uswdopaag bnig

i,

RIGHTS



453

PHARMACOKINETIC INTERACTION

$0°0<d 0°0<d $0°0<d 50°0<d
¥1°2 99°5 80°0 ¥9°5 u/ys
6L T~ 1970t Z1°0- Lveo+ ueow
v9°8- EE°TT L6°6T ¥°Z + 8°9% b b LEO~ 0S°0 L8°0 0°T + 2°TS 2°0S vse
9€°g+ O0T'ST PL°9  L°ZE+ 9°8S 6°GZ 8v°0~ 6£°0 L8°0 2°Z - L°TS 6°€S sa
LS°T- 6€°9 96°L  2°8 - P°9Z 9°FE €00°0 6970 69°0 6°0 - 8°ZL LEL 16
98°5- PI°S  00°TT 6°TTI- 6°8Z 8°0% ©0°0+ 8S°0 0S°0 9°bz+ 0°SL ¥°€S Ac
OT°T+ O0T°9 0Z°L  S°T - €°¥E 8°GE  PHI°0- 9€°0 0S°0 T°92~ B8°ES 6°6L 11
€6°S- L6°S 0G°TT 1°8 - 8°T€ 6°6€ 00°0 LL°O LL°O 0°L + €°85 €°TS AX
LL*T+ LY°0T OL°8  T°T - €°S¥ #°9% GO0+ 8S°0 €5°0 T°0 - 8°SS 6°SS ad
|ousa |DUD,
-oz3pp S 1S _oyspe S TS uwwmmm Z§ 15  ._giyis 25 1S
(;39 803371) (5933 T1D) 720 (Tw/3q-bou) Iosfams
d e 81 -
( 10) %3 uorINg (X ( 4e oooﬁ

souRIRI[D RWSeTJ

“TIISTP FO SuMTOA

s3ex uoradrosqy

SAITO JIpUn vaaxvy

*o°d *Bm 00T

suosdep

sn14

*Bu g9 uTOTduRITI ISIIVY - (Z)Apmig t ZS
*o°d *Hw Qo9 UFOFAURITI IVIIY - (T)EApms ? S

(L=u)iso1de1 3O s3UITIEI PIILAIJUN UT UFOTAWRITY FO SISsuRIRg DTIaUTHOORMIBRYG

¥ 218Vl

*Ajuo asn [euos.sed 104
ZT/T2/TO UOo IUel|eIN 0LB( |V BI9101|q1g AQ WO8./eayl[eayewliojul Wwolj papeo jumoq Adewleyd eriasnpu| pue uswdopaag bnig

i,

RIGHTS



KRISHNA ET AL.

454

<
[T2]

3NOSdVY A 40 A¥Y3A0D3Y AYVNINN : g By

18

M

444+
++ 4
+4+4H
+4++ H
+4 44

+++ +
++++

oms

7

o
[y pr
+++H savd
[+ 4+ TSN PO
PRR LY PP
i+ pa
RSN +++4] IS
bt hasad
X haass L
4+
+es| 1S s
b
-+ +
44
it
44
++
IIS

Al 11 AN
n N
: \ ; \\
7 \\
ner \\
e X 2o e d 2
& ] tEEY 4+
s cai I =< Hn
WS e T
e nalTs o
PO HNNH b | v 44
(R ts PR DO
Irs s il ts
Ay
+ 4 4
IIs
Z Apnis :II S
Lt Apms 1 S

‘Ajuo asn

UCI}DJSILIWPD Jayd SIH ¥ -0
UOI}DI}SIUIWPD 131D SIH § -9

Uo}}DJ}SIUIWPD J3}}D siH 8-9

feuos.ad o4

4+ 4

[+ 44

4 ¥

44

+

A P

JJJH +4+

P+ TS
4+
+4 4
++e 4
IIS
rer &
ety
e

ZT/T2/TO UOo IUel|eIN 0LB( |V BI9101|q1g AQ WO8./eayl[eayewliojul Wwolj papeo jumoq Adewleyd eriasnpu| pue uswdopaag bnig

A

gt

0?

71

«+—— pa}aldxa auosdop jo ‘sBw

i,

RIGHTS



455

PHARMACOKINETIC INTERACTION

NIJIdWVIIY 30 AY¥3A0I3Y AYVNIYN : ¢ 61y

s8 18

Ay

e+ +
4+ +
+4+4

ki dd M

AR,

+4 4
444
4
(aaay
IS
F+¥
B+ +
MM 4 + 4
le 4+ 4| e+t
PN 44+
— e
as 4+ +
+4+
1S

z ApmiS T II S
{ Apms 1 S

UOI}DI}SIVIWPD 134D SIH 770

UOI}DI}SIUIWPD J3}4D SIH 977

UOI} DJ}SIUIWPD 13D SIH 8~ 9

*Ajuo asn [euos.sed 104

YY) hands

wid (IS
I1S

%

B

++ 4+
+++ 4
344

ZT/TZ/TO U0 L.l | 2|\ 0o | 30101|q1g AQ L0D'8/eou) [EaUeLioju | Wiy papeojumod AJeweyd [eLisnpu| pue Juswdoprad Bnig

««— pojaidxa udidwpyil jo ‘sbw

i,

RIGHTS



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/21/12
For personal use only.

456 KRISHNA ET AL.

when it was administrated along with refampicin and this
enhancement is statistically significant (P < 0.05).
Absorption rate and volume of distribution of dapsone were,
however, not affected significantly in presence of rifampi-
cin (P > 0.05).

It is clear from figure 2 that rifampicin was well
absorbed in presence of dapsone showing plasma levels
comparable with those obtained after the administration of
rifampicin alone. It is seen that in both the cases the
mean peak levels were achieved after 3 hours of administra-
tion. It may be observed from the table that a marginal
enhancement in the cp max’
noticed on concurrent administration of dapsone. Similarly

tl/zo and Vd of rifampicin was

a transient fall was also noticed in ka and Clp of rifam-
picin following the administration of the combination,
However, none of the above changes is statistically signi-
ficant (P > 0,05). It is also observed that the urinary
excretion of rifampicin was enhanced Quring 8 hours of
administration of the combination (Figure 4) but this enhance-
ment is not statistically significant (P > 0.05).

DISCUSSION

From the present study it may be observed that the

blood levels including Cp ax of dapsone were very signifi-

m
cantly lowered in the presence of rifampicin, The thax of
dapsone was unchanged and its rate of absorption was also
not affected significantly, which means that rifampicin
does not interact with dapsone at the site of absorption.

As no significant change is seen in volume of distribution
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of dapsone, it is also clear that the distribution of
dapsone is not altered in the presence of rifampicin. The
urinary excretion of dapsone was very significantly increa-
sed on concurrent use of rifampicin, which might be the
cause of a significant increase in the plasma clearance,

and a significant reduction in half-life and area-under-
curve of dapsone. Hence the present study concurs with the-
previous findingslo.

The peak concentration of rifampicin was enhanced
marginally in the presence of dapsone. Slight increase in
tmax and a transient reduction in the absorption rate of
rifanpicin were also noticed following the administration of
rifampicin-dapsone combination. As these changes are not
significant it is clear that they do not interact at the site
of absorption. The volume of distribution of rifampicin was
slightly enhanced in the presence of dapsone, but this change
is also insignificant. The urinary excretion, plasma clearance

half-life and AUC of rifampicin are not significantly

0-8 hrs
altered in presence of dapsone.

CONCLUSIONS

The blood levels and bio-availability of dapsone may be

adversely affected on concurrent administration of rifampictn.

The phrmacokinetics of rifampicin on the otherhand may

not be affected in the presence of dapsone.
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