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Difference of effective antitrypanosomal dosages
of benznidazole in mice and man.
Chemotherapeutic and pharmacokinetic results

R. W. Richle, J. Raaflaub

In cultures of KB cells infected with either cultures or mouse blood
containing large numbers of infective trypomastigotes of Trypanosoma cruzi
(strain Y), numerous intracellular amastigotes and metacyclic trypomastigotes
developed within 4-5 days. Concentrations of 0.4-0.8 //g/ml of benznidazole
inhibited the growth of the parasite, whereas 3-6/ig/ml were needed for killing
both intracellular amastigotes and extracellular trypomastigotes within 4 days.

In patients suffering from parasitologically proven acute or chronic
Chagas' disease, high parasitological cure rates (~80%),w'ere achieved in
Argentina (Barclay et al., 1976) and Brazil (Coura et al., 1978), with daily doses

of 5-7 mg/kg of benznidazole given for one month. Parasitological cure was
established by repeated negative xenodiagnosis and. especially in acute cases,
by a drop of the titres in 3 representative serological tests (haemagglutination,
zmmunofluorescence and complement fixation tests) (Cerisola. 1977).

Pharmacokinetic evaluation of plasma obtained from 8 patients treated
with daily doses of 7 mg/kg of benznidazole was carried out using differential
pulse polarography (Raaflaub and Ziegler, 1979) on days 10, 15, 20 and 25 of
the four-week treatment (the respective results are compiled in Table 1). Average

elimination half-life of benznidazole was 13.75 h. The highest individual
steady-state level of benznidazole measured was 16.4//g/ml, and the lowest 5.4

//g/ml. Thus, the plasma benznidazole level of these patients was permanently
above the minimal trypanosomicidal concentration of 3-6 //g/ml as found in
tissue cultures.

In contrast, in experimental acute Chagas' disease in mice, daily doses of
10 mg/kg of benznidazole had no favourable effect on the lethal course of the
infection. However, as can be seen from Table 2, by increasing the daily dose of
benznidazole to 100 mg/kg, parasitological cure was achieved in 20 to 25% of

Correspondence: Dr. R. W. Richie. Pharmaceutical Research Department, F. Hoffmann-La
Roche & Co. Ltd., Grenzacherstrasse 124. CH-4002 Basel. Switzerland

257



o
^ rrco S
- - rO —'o+

(N iß OO OO

't ^ n tn
co m
Ö —''

^ so no r- o
vd rt ro ^ rT

(N OS r—
on r-^ on

Si

g. ro ^
^ n -

ro r~~ (N O
ri O -' 0\

Tt (N <N —
N ^ h r-

O
UO

O 't t (S
¦—- (N r^i (N

Os r-;
\d K

oo ro (N O
(N (N ro Tf

OO On —
OO GO On

O <N OO

Os GO 06

-o
C
o rr

\ "Ì es
«HD ro —

—1 00 vO —' —1

OS Ox On CO ON
rf rN r-l vi ro
wi vd sd uo vd

O
ON
rO

^. °° <N
CH- ro —¦

on vo r~^ vo
ON Ö —¦ —' ^ (N - (N OO

^ r^ r^ K r^

oc

«3«
^o t-~> —

- n n -- —
iX ^ ^J-' r-i Ta¬

re- *o c^i

ö ö ö

u

3 -S

«DO

>, >i >, >,s d m rt^ T3 •O -6 ¦d ol
03

3 -g -C -n sa
e^ "j

O O us >&? ' fé'! oi ¦r:

^ ?o >i >% >% Po
rf rf rf rf cd

-^3' X) "O "O "d XJ

g .g _C -C £ -C
¦- O Oo O 'O O00 —, — (N (N H



pooiq

asnoiu

pajBjjp

jo
[ui

j*q

ui
pauttîiuoo

saioSpsEuiodAji

çq\

AjajBunxcuddtf

rpiM

uonoajui

|B3uotU3dBjjuj

'sjBijj

9S3qt

ui
pasn

3jsm

-jjput;

\surejjg

t

Zi

(p31T!3JtUn)

SJOJIUOJ

Oc6cZ01lcsz0

(9ai)e§3u

inamjtîSJt

jo
pus

J3JJB

S3(38M

9
JO

£
'J

sajnjjno

poojq)

pajna

ÀnEoiSojojisnjiîd

spiuiiuv

0c

OZ

8

Z£

S£

t

61

0c

Z

OE

Ç£

8

IZ

fc

9

OZ

Ç£

f

6

Ol

8

61

ft

9

(somosouedAj)
JO

33JJ

k\\v.o\

-doosojoiiu

3inj

k
sb)

luaruinaj)

jo
pus

J3ljtï

S)|33M

9
jo

£

¦|

oUIAIAjnS

S|EUIIUV

dnojS

jad

SJBCUIUB

jo
j3qumN

(S5[33m)
)U3miE3JtJO

pOU3(J

00cOOZOOZ001001001os0£

(^33m

jsd
sAnp

ç
uo)

O'd

§5(/§UI

3SOp

k]WQ

(iSOLZ.

°>l)

3|ozt;piuzu3q

qiiM

juatuiESfl

J31JK

.tizn.io

ntuosound.ùj

ipiM

pspsjut

aotut

ui
ajttj

ajnnjo

uosundmoj

'£
s\qv±



PZ

ZI

3uop

jou

jo
3jqiunsi?3uj

jou

-

soiui

33jj-u3§oqii!d

Aijeotjpads

ui
psjnstfsiu

„.,

33im

JEUOIJU3AU03

ut
psjnsnsiu

„

¦UOI1BUIUIJ3J3P

q3B3

JOJ

p3Sn

3J3M

30IUI

9
JO

EUISBjd

p3JBJ]p

JO

S|00,J

S'l

ft

L'v

L9

9'L

Z/6

S'Ol

*»001

Zi'O

-

SS'I

Vt

i'i

ÇP

87.

Z'8

Ç6

»001

S9F0

VO

89'0

8'I

Z'Z

»01

-o-dS:s[/guix

\

juauitESj}

jsjje

sjnoH

ssoq

3SOp

JBJO

SjSuiS

3UO

J3JJ13

33ICU

JO

EUISE)d

UI
(iCQf-/.

OJj)

3)OZEpiUZU3q

JO

(jUJ/Srf)

[3A3J

pOOjg

'£
SjqEJ^



the mice after 4 weeks of treatment. By extending the period of treatment to 6-8
weeks with 100 mg/kg/day of benznidazole, about the same high rate of
parasitological cure (70-100%) was achieved as that experienced in human Chagas'
disease with daily doses of 5-7 mg/kg administered for one month.

Pharmacokinetic evaluation of plasma of mice treated with daily doses of
10 mg and 100 mg/kg of benznidazole explained the higher dosage needed for
parasitological cure in mice. From the results compiled in Table 3 it can be seen
that the highest benznidazole concentration measured in plasma of mice treated

with a single oral dose of 10 mg/kg was only 2.2 //g/ml, which is below the
3-6 pg/mi needed for a trypanosomicidal effect. On the other hand, after a

single oral dose of 100 mg/kg, maximum benznidazole plasma levels of 9.5-
10.5 pg/mi were measured. This concentration was within the range of the
benznidazole plasma levels found in humans during successful treatment with
7 mg/kg daily doses. Furthermore, it was found that the benznidazole plasma
levels of mice receiving 100 mg/kg fell below trypanosomicidal values within a

few hours as the elimination half-life was only 0.9 hour.
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