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In  the c h e m o t h e r a p y  of  malar ia  the ach ievement  of  radi- 
cal t r ea tmen t  requires antimalarial  drugs that  act on  vari- 
ous stages of  the parasi te cycle. As  there is no  single drug 
which can affect radical  t reatment ,  a combina t ion  o f  a 
fast-acting b lood  schizonticide and a gametocytoc ida l  
drug has been  advoca ted  [1, 2]. 

The  role  of  p r imaqu ine  as a gametocy toc ida l  drug in 
P.falciparum infections is controversial .  Mef loquine  has 
been  shown to be effective in the prophylaxis  and treat-  
men t  of  infections with mul t i -drug resistant P.falciparum 
[3, 4] and its use in combina t ion  with the gametocytoc ida l  
drug pr imaquine  could be of  great  value in the control  of  
malaria,  p rov ided  that  there  was no adverse effect due to 
a drug interaction.  Pr imaquine  does inhibit hepat ic  micro-  
somal  enzymes,  bo th  in vitro and in vivo [5, 6], and since 
mef loquine  is metabol ized  in the liver to a carboxylic acid 
[7, 8], perhaps  via isozyme(s)  of cy toch rome  P450 (Na 
Bangchang ,  unpubl i shed  observat ions) ,  it was impor tan t  
to ascertain if the co-adminis t ra t ion of  p r imaquine  would  
alter the pharmacokine t ics  of  mefloquine.  The  present  
study was conduc ted  to examine this pharmacok ine t i c  
possibility. 

Subjects and methods 

Eight healthy Thai men, aged 25-52 y, weighing 47q54 kg, with no 
history of hepatic or renal disease were recruited. None was taking 
regular medication and none took any other drug during the study. 
Written informed consent was obtained and the study was approved 
by the Ethics Committee of the Faculty of Tropical Medicine, Mahi- 
dol University. 

The study was of cross-over design, and each subject attended on 
two occasions, at least 12 weeks apart, and remained in hospital for 
the first 5 days of the study. On the first occasion, they were ran- 
domized to receive either meIloquine 750 mg or mefloquine 750 mg 
and primaquine 45 rag. All the drugs were given as single oral doses. 
The subjects fasted overnight and until 2 h after dosing. Blood sam- 

ples (4 ml collected into lithium heparin plastic tubes) for the deter- 
mination of whole blood mefloquine concentrations were obtained 
initially through an indwelling intravenous catheter in a forearm 
vein, and subsequently by individual venepunctures. Samples were 
collected at 0, 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, 2.5, 3, 4, 6, 8, 12, 18, and 
24 h, and on Days 2, 3,4, 7, 14, 21,28, 35, 42, and 56, and were stored 
at - 70 °C until analysis. 

Adverse effects (including gastrointestinal, central nervous sys- 
tem and cardiovascular effects) were monitored by Questionnaire, 
daily for 7 days and then weekly until day 56. A neurological exam- 
ination was performed and depression was assessed by the Hamilton 
rating scale [9]. 

Baseline investigations included full blood and serum biochem- 
istry examinations, a 12-lead ECG, and blood pressure. The same 
tests done 1, 2, 4, 6, 8 and 24 h after dosing, daily for 7 days, and then 
weekly until Day 56. 

The whole blood mefloquine concentration was analysed by 
HPLC [10]; the lower limit of detection of 50 ng. ml- ~, and the inter- 
assay coefficients of variation were 4.2 % at 100 ng. ml 1 and 5.7 % at 
600 ng.ml 1. 

Using non-linear regression analysis (PC-NONLIN), a two com- 
partment model with first-order absorption was fitted to the blood 
drug concentration versus time data. The apparent total clearance 
(CL/f), and the apparent volume of distribution (Vz/f) were calcu- 
lated using standard methods. The AUC was calculated by the linear 
trapezoidal method with extrapolation to infinity. Statistical analysis 
was by Wilcoxon's signed rank test. 

Table 1. Pharmacokinetics of mefloquine (mean with SD) in eight 
volunteers after mefloquine alone or mefloquine plus primaquine 

Mefloquine Mefloqui- 95 % CI 
ne + prima- 
quine 

Cmax (ng. ml-1) 1161 (120) 1179 (153) - 222, 126 

tin= (h) 5.6 (2.8) 6.4 (3.6) - 6.0, 2.0 

AUC (gg-ml-l-day) 20.0(3.8) 20.2(4.8) -4.5,4.7 

t1,,2,, (h) 3.1 (0.8) 3.2 (1.1) -1.2,0.7 
tu2 (h) 19.7 (3.2) 17.0 (2.6) - 1.5, 4.5 

CL/f (ml.min -I-kg i) 0.48 (0.07) 0,51 (0.11) -0.13,0.11 

Vz/f (1-kg 1) 19.6(4.0) I9.2 (4.7) -5.1,5.7 
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Results 

All the volunteers had normal physical examinations and baseline 
laboratory investigations. 

Adverse effects 

The most  striking adverse effect was diarrhoea, which five 
subjects experienced after mefloquine alone and/or me-  
floquine plus primaquine.  It  was self-limiting and required 
no treatment.  There  were no differences on the Hamil ton 
rating scale between mefloquine alone and mefloquine 
plus primaquine.  Sinus arrhythmia was found in the E C G  
from one volunteer  on Day  21 after mefloquine alone. 

Pharmacokinetics 

The pharmacokinet ics  of mefloquine (Table 1) did not 
differ be tween the two groups. The results and the 95 % 
confidence intervals of the differences in the means are 
shown in Table 1. 

Discussion 

The co-administration of pr imaquine with mefloquine 
produced adverse effects similar to those of mefloquine 
alone. CNS dysfunction is an important  adverse effect of 
mefloquine [3, 11-12], but no behavioural  change was 
found in any of the volunteers,  and there was no increased 
incidence of neurological symptoms when pr imaquine 
was added. Dizziness was repor ted by three subjects tak- 
ing mefloquine alone but not after the drug combination. 
Nausea was repor ted by two and one subjects, respective- 
ly, given mefloquine alone and mefloquine plus prima- 
quine. The number  of subjects in the study was small, so it 
is not possible to draw wide-ranging conclusions about the 
adverse effects of mefloquine. However,  there was no evi- 
dence of worsening of the adverse effects when pr ima- 
quine was added. 

Primaquine did not alter the pharmacokinet ics  of me-  
floquine in Thai volunteers. The data for mefloquine 
alone are comparable  to those previously published [13]. 
Thus, despite the evidence that pr imaquine can inhibit 
drug metabol ism [5-6], it did not alter the pharmacoki-  
netics of mefloquine in vivo. Further  information is 
needed about  the enzyme(s)  involved in the format ion of 
the carboxylic acid metaboli te,  but the present  results do 
suggest that, at least at the concentrations of pr imaquine 
present  in the liver after a single 45 mg dose, that 
enzyme(s) is not inhibited to significant extent. It  should 
also be noted that pr imaquine has a very short half-life 
compared  to mefloquine [14]. 

The results suggest that there is no pharmacokinet ic  
reason why in areas where there is heavy transmission of 
falciparum malaria, the combinat ion of mefloquine and 
primaquine should not be given to a pat ient  who has a 

positive blood smear  with the asexual form and gameto-  
cyte of P.falciparurn. 
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