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OBJECTIVE : To document ch loroquine  s u s c e p t i b i l - i t y  of P. faZciparwn us iqg  t h e  
Rieckmann i n  v i t r o  t echnique  i n  Phrabuddhabat, t h e  s i te  of. c u r r e n t  t h e r a p e u t i c  
drug  t r i a l s .  

BACKGROUND : The problem of ch lo roqu ine - r e s i s t an t  P. faZcipamun w a s  f i r s t  
d e s c r i b e d  i n  Thai land i n  1962. It i s  c u r r e n t l y  be l i eved  t h a t  s e n s i t i v e  s t r a i n s  
have  a l l  b u t  disappeared from Thai land.  The de termina t ion  of drug r e s i s t a n c e  
i n  P. faZciparwn based on t h e  c l i n i c a l  response i n  a n t i m a l a r i a l  agent  has 
s e v e r a l  l i m i t a t i o n s .  Rieckmann, ef ax., i n  1968 desc r ibed  a r e l a t i v e l y  s imp le  
and r a p i d  technique f o r  t h e  i n  v i t r o  d e t e c t i o n  of ch loroquine  r e s i s t a n t  f a l c i -  
parum malar ia .  I n  Thai land,  Colwell  i n  1972 used t h i s  technique  i n  d e s c r i b i n g  
c h l o r o q u i n e - r e s i s t a n t  s t r a i n s  of P. faZciparwn i n  s e v e r a l  p a r t s  of Thailand. 

METHODS : Sub jec t s  f o r  t h i s  s tudy  were s e l e c t e d  from p a t i e n t s  p r e s e n t i n g  t o  
t h e  h o s p i t a l  ou t -pa t ien t  department o r  t o  t h e  Malar ia  E r a d i c a t i o n  P r o j e c t  C l i n i c  
i n  Phrabuddhabat D i s t r i c t ,  S a r a b u r i  Province ,  Cent ra l  Thai land .  Twelve t o  
f i f t e e n  m i l l i l i t e r s  of blood was ob ta ined  from s u i t a b l e  p a t i e n t s  by venipuncture  
and e j e c t e d  i n t o  a  s t e r i l e  Erlenmeyer f l a s k  conta in ing  a number of g l a s s  beads. 
T h i s  specimen was s a r l e d  f o r  15  minutes  i n  o rde r  t o  d e f i b r i n a t e  t h e  blood. 
One m i l l i l i t e r  of t h e  blood was p i p e t t e d  i n t o  each of s e v e r a l  screw c a p p e d - f l a t  
bot tom g l a s s  v i a l s  con ta in ing  g lucose  and vary ing  concen t r a t ions  of ch loroquine  
o r  qu in ine .  The con ten t s  were mixed and incubated i n  a water  b a t h  f o r  24 hours .  
A t  t h e  end of i ncuba t ion  t h i c k  blood f i l m s  were made, coded and d r i e d  overn ight .  
The f i l m s  were s t a i n e d  w i t h  Giemsa f o r  30 minutes. Examination of t h e  smears 
was accomplished wi thout  t h e  r e a d e r ' s  knowledge of t h e  r e l a t i v e  p o s i t i o n  on the 
s l i d e  of smears from c o n t r o l  o r  drug- t rea ted  v i a l s .  The degree of ma tu ra t ion  
w a s  a s se s sed  by counting t h e  number of s c h i z o n t s  wi th  two o r  more n u c l e i  p e r  
200 consecu t ive  a sexua l  p a r a s i t e s .  Values obta ined  f o r  t h e  v i a l s  were d iv ided  
by t h e  va lues  obta ined  f o r  corresponding c o n t r o l  v i a l s ,  and t h e  r e s u l t s  
exp res sed  a s  percentage  matura t ion .  

RESULTS : Twenty-nine samples i n  each  group were s u c c e s s f u l l y  cu l tu red .  

a. Quinine. Samples of  blood c o n t a i n i n g  two nanomoles of q u i n i n e  showed 
l i t t l e  o r  no i n h i b i t i o n  of  t h e  format ion  of s ch izon t s  b u t  when t h e  samples con- 
t a i n e d  f o u r  nanomoles o r  more s l i g h t  t o  complete i n h i b i t i o n  of matura t ion  w a s  
observed.  Complete a r r e s t  of t h e  format ion  of s c h i z o n t s  was observed i n  a l l  
samples  con ta in ing  t e n  nanomoles of q u i n i n e  pe r  m i l l i l i t e r  of bltood. Comparison 
of q u i n i n e  s e n s i t i v i t y  of t h e  Phrabuddhabat s t r a i n  w i t h  t h e  r e f e r e n c e  s e n s i t i v e  
Uganda I and r e s i s t a n t  Malayan (Camp) s t r a i n s  of P. faZc5parwn shows n e a r l y  
i d e n t i c a l  s u s c e p t i b i l i t y  t o  qu in ine  (Figure 1 ) .  



b. Chloroquine. Samples of blood containing 0 .4  to 1.35 nanomolles of 
chloroquine showed little or no inhibition of maturation. When the samples 
contained 2.03 and 3.04 nanomoles marked inhibition of maturation was observed 
but the formation of schizonts was not eompletePy inhibited. Only 4 4 , 8  and 72.4  
percent of samples containing 2.03 and 3.04 nanomoles of chloroquine respective- 
ly were eompletely inhibited. In comparison with the sensitive Uganda I strain 
and the moderately resistant Malayan (Camp) strain, the Thai parasite was highly 
resistant (Figure 2). 

This study is complete, however, it is planned that in vCtro susceptibility 
of P. f a Z c i p a m  to amodiaquine and mefloquine will be evaluated in the future, 
and that the effect of chloroquine will be monitored continually in areas where 
drug trials are underway. 



Figure I. Effects of Quinine in vitro upon Uganda I, Malayan (Camp), 
and Thai strains of P. falciparum --- 

- Thai strain 
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FIGURE 1 QUININE CONCENTRATION (nanomoles / ml blood ) 



Figure 2 Effects of Chloroquine in vitro upon Uganda I, Molayari (Camp), 

and Thai strains of P. fakiparum --- - Thai strain 
X--- x Uganda I strain 

A-A Malayan (Camp) strain 
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FIGURE 2 CHLOROQUINE CONCENTRATION ( nonomoles / ml blood ) 




