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OBJECTIVE : To monitor chloroquine s e n s i t i v i t y  of s t r a i n s  of P. faZciparwn. 
To e v a l u a t e  t h e  newly descr ibed "micro" technique of Rieckmann. 

BACKGROUND : For t h e  p a s t  s e v e r a l  y e a r s ,  t h e  Department of Medicine has  moni- 
tored t h e  in vitro s u s c e p t i b i l i t y  of P. fazeiparwn t o  chloroquine i n  a r e a s  where 
in vivo drug  t e s t i n g  has been c a r r i e d  out .  The technique used h a s  been t h a t  of 
Rieckmann, et aZ. , (1 ) .  Recently,  a new technique (2)  has  been descr ibed  which 
is b a s i c a l l y  s i m i l a r  t o  t h e  e a r l i e r  technique b u t  which has  been adapted t o  u s e  
I1 micro" amounts of blood,  enabl ing t h e  test t o  b e  performed on f inge r -p r i ck  spe- 
cimens r a t h e r  than  on l a r g e r  volumes obta ined  by venipuncture.  The technique  of 
cont inuous c u l t u r e  of P. fazciparwn descr ibed  by Trager ,  e t  aZ. , (3) has  been 
appl ied  f o r  t h e  purpose of s h o r t  term c u l t i v a t i o n  i n  assessment of t h e  a c t i o n  of 
s ch izon toc ida l  drugs ,  

METHODS : The two techniques were c a r r i e d  ou t  s imultaneously on blood ob ta ined  
from n a t u r a l l y  i n f e c t e d  p a t i e n t s  p re sen t ing  t o  t h e  pas s ive  d e t e c t i o n  c e n t e r  of 
t he  Na t iona l  Malar ia  Eradica t ion  P r o j e c t  i n  Kanchanaburi. The "macro11 technique  
w a s  performed a s  descr ibed  i n  previous p u b l i c a t i o n s  and Annual Reports .  The 
"micro" technique  is  performed a s  fo l lows  : chloroquine diphosphate  i n  quant i -  
ties ranging  from 0 . 1  t o  25 nanograms i s  d isso lved  i n  25 m i c r o l i t e r s  of d i s h  
t i l l e d  water and added t o - f l a t  bottomed w e l l s  of micro t i t e r  p l a t e s .  The p l a t e s  
a r e  d r i e d  i n  an  incuba to r  and s t o r e d .  A t  t h e  t i m e  of use,  t h e  d r i e d  ch loroquine  
is red i s so lved  i n  50 m i c r o l i t e r s  of c u l t u r e  medium c o n s i s t i n g  of RPMI 1640 pow- 
dered medium, sodium bicarbonate ,  HEPES b u f f e r  and gentamycin s u l p h a t e .  F ive  
m i c r o l i t e r s  of p a r a s i t i z e d  b l o o d a r e  placed i n  each w e l l  u s ing  a n  Eppendorf p i -  
p e t t e .  The p l a t e  i s  covered wi th  a l i d ,  a g i t a t e d ,  and placed i n  a g l a s s  des s i -  
c a t o r . c o n t a i n i n g  a p a r a f f i n  candle.  A f t e r  t h e  candle  is lit, t h e  d e s s i c a t o r  l i d  
is rep laced  and t h e  fumes a r e  allowed t o  escape through a n  open stopcock. The 
stopcock i s  c losed  just be fo re  t h e  flame goes out .  The d e s s i c a t o r  i s  then  placed 
i n  an  incuba to r  a t  38 -39 C f o r  24-30 hours .  Af t e r  incubat ion  t h i c k  blood f i l m s  
prepared from each w e l l  a r e  d r i e d  thoroughly,  s t a i n e d  f o r  20 minutes w i t h  giemsa, 
and examined f o r  p a r a s i t e  maturat ion.  The number of s ch izon t s  p e r  200 a sexua l  
p a r a s i t e s  is  determined i n  c o n t r o l  and drug samples. Values f o r  samples con- 
t a i n i n g  drug  a r e  expressed a s  percentage of c o n t r o l  samples. 

RESULTS : R e s u l t s  of incubat ion  us ing  both  techniques a r e  shown i n  F igu re  1. 
It i s  apparent  t h a t  a l though c u l t i v a t i o n  and sch izon t  product ion  were s u c c e s s f u l  
using t h e  "micro" technique, i n h i b i t i o n  of growth was not  no ted  u n t i l  much h ighe r  
concen t r a t ions  of chloroquine were used. F igure  2 shows a more d i r e c t  compari- 
son f o r  t h e  two techniques.  I n  t h i s  r e p r e s e n t a t i o n  of r e s u l t s ,  amounts of 



chloroquine  have been expressed a s  nanomoles pe r  m i l l i l i t e r ,  a d j u s t i n g  f o r  t h e  
d i f f e r i n g  volumes of blood used i n  t h e  two techniques.  It i s  obvious t h a t  i n  
t h e  micro c u l t u r e  system, s ch izon t s  continued t o  b e  formed a t  h ighe r  concentra-  
t i o n s  of chloroquine than  i n  t h e  "macro" technique. 

Successfu l  short- term c u l t i v a t i o n  of P. fazciparwn us ing  "micro" amounts of 
blood i s  s i g n i f i c a n t  f o r  f i e l d  eva lua t ion  of a n t i m a l a r i a l s  s u s c e p t i b i l i t y .  The 
technique  r e q u i r e s  f u r t h e r  work i n  our hands be fo re  i t  i s  a s  u s e f u l  a s  t h e  more 
e s t a b l i s h e d  "macro" technique.  The p r o j e c t  w i l l  con t inue  and w i l l  be  expanded 
f o r  t h e  eva lua t ion  of o t h e r  drugs. 
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Figure 1. In v i t ro  inhibition of schizogony by chloroquine 
"MICRO" Technique 

Control Asexual Inhibition of Schizont Development Case Parasit s (Schizonts 
5 per 200 (p-mols chloroquine/well) 

No. per mm parasites) 1 2 4 5 6 8 12 16 3 2 

61 2610 16 0 114.3 106.2 83.1 83.7 91.2 87.5 71.2 70.6 0 
U Mean 9800 138 85 8 7 8 3 6 9 8 4 8 1 68 5 3 25 
in 
P "MACRO" Technique 

As exua 1 Control Inhibition of Schizont Development 
Case Parasit s (Schizonts 

5 per 200 
(n-mols chloroquine/vial) 

No. per mm parasites) 0.5 1 1.25 1.5 - 2 2.5 3 4 

22 30016 6 1 92.6 73.1 100.8 55.2 47.1 37.3 29.2 4.8 
23 7040 189 90.4 75.1 41.2 36.5 28.0 7.9 6.3 2.6 
24 4350 166 92.4 43.8 18.0 4.2 1.8 0 0 0 
25 3480 150 88.3 53.8 27.2 1.9 1.3 0.6 0 0 
29 14950 152 81.5 53.9 37 9 5 19.0 25.6 0.6 0.6 0 
4 5 8200 12 3 83.4 42.1 33.1 15.3 4.8 0.8 0 0 
47 22446 28 42.8 10.7 3.5 10.7 3.5 0 0 0 
50 3567 4 7 98.9 67.3 58.9 31.5 25.2 29.4 4.2 77.8 
5 2 3219 108 63.8 38.8 32.4 12.0 0 0 0 0 
54 7287 12 0 89,6 92.1 68.8 73.8 51.4 4.1 9.1 0 
60 10440 11 36.3 54.5 27.2 54.5 18.1 0 0 0 
61 2610 163 72.7 55.0 40.9 38.5 17.7 12.8 24.4 0 

Mean 9800 110 7 8 55 4 1 30 19 8 6 7 




