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BACKGROUND: Tho wor ld  ~ e a l t h  Organization has emphasized the need fo r  studying the pharmacology 
o f  antimalarial drugs in patients with falciparum malaria ( 1  ). Quinine is the only rapid ly acting drug f o r  
chloroquine-resistant falciparum malaria. In healthy volunteers, quinine by intravenous infusion produced 
higher plasma quinine levels than did oral quinine ( 2 ) .  

We compared the serum concentrations o f  quinine fol lowing a single dose o f  one o f  the three modes o f  
administration, (intravenous infusion, intramuscular iniection and tablets) in patients with falciparum malaria, 
since no information was available on this subject. Serum quinine levels were also determined fo l lawing 
repeated administration o f  the drug at 8 or 12 hour intervals, to determine the optimum dosage interval. 

DESCRIPTION : Patients at Trad Provincial Hospital wi th falciparum malaria comprised the study group. 
Trad i s  in a remote area o f  Thailand 400 km from Bangkok. Quantitative parasite counts on thick b lood 
films were made at least once daily (3 ) .  

Serum quinine levels were determined in  73 people fol lowing a single dose o f  the drug; sera were 
collected before dosing and usually 1, 2, 4 and 8 hours af ter  the oral  or intramuscular dose or after the 
beginning o f  an infusion. Twelve and 24 hour specimens were collected in a few patients. Thirteen 
patients were excluded from analysis because quinine was detected in the serum on admission. Sera could 
not be collected after 10 PM, so complete 1-8 hour data were only available on 35 patients. For 
technical reasons, urine could not be collected. The patients were randomly assigned t o  one o f  f i ve  dose 
regimens: two intravenous ( t w o  or four hour infusion), two oral (coated or plain tablets) and one 
intramuscular. The patients in each group were comparable with respect to  age (overal l  mean 23.7 years) 
and weight (overa l l  mean 51.8 kg). 

Intravenous infusions ( I V Q )  consisted o f  490 mg base ( 2  ml) o f  quinine dihydrochloride (The Vitarine 
Company, New York) injected into an infusion bot t le containing 500 ml normal saline. The bottles were 
infused aver a two or four hour interval. A l l  were cal ibrated and the ra te  o f  f l ow  was checked frequently 
t o  maintain a constant infusion rate o f  125 ml or 250 ml each hour. 

' 

The enteric coated tablets o f  quinine sulfate (Strong Cobb Arner, ClevelandJ contained 270 mg quinine 
base. The usual dose was 540 mg. The plain uncoated tablets (Government Pharmacevtical Organization, 
Bangkok) contained 250 mg base. The usual dose was 500 mg. 

intramuscular quinine (IMQ) was administered as quinine dihydrochlorlde (same preparation as used f o r  
intravenous therapy) in a dose o f  490 mg quinine base ( 2  mi). The iniections were made deeply in  ?he 
upper and outer quadrant of the buttock. 

Serum quinine levels fol lowing multiple dosing o f  the drug were determined i n  31 patients ( 1 8  of  whom 
had been studied fol lowlng the init ial dose). Nineteen patients received quinine a t  f u l l  dosage every 8 
hours and 10 patients every 12 hours. Two patients received half-dosage quinine every 8 hours. With 
very few exceptions, a l l  doses fol lowing the init ial dose were oral. In  muliiple dose studies sera were 
collected at the time o f  dosing and at other times (e.g. 1, 2, 4, 8 and 12 hovrs af ter  a dose). Serum 
quinine concentrations were determined by the benzene extraction method ( 4 ) .  Measurements were 
performed using an Aminco-Bowman spectrophotofluorometer ( 3 5 0  mp. activation; 450 mp. fluorescence). 
The porenteral and oral  formulations o f  quinine were assayed and found to  contain the designated amount 
o f  quinine base (f 2 percent). 
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