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OBJECTIVE: Recent studies in  the laboratory and i n  the f ie ld suggest that, within certain limitations, the 
in  v i t ro  method described by Rieckman e t  a11,2 can be used to dif ferentiate between a chloroquine-sensitive - -  
and a chloroquine-resistant strain o f  Plasmodium falciparum. The test i s  stil l being modif ied and requires 
further evaluation to  assess i ts  fu l l  value. Therefore, i t  has been recommended that studies using this 
test should be conducted in  coniunction with the standard i n  vivo procedure for  determining the sensitivity - -  
o f  malaria parasites t o  chloroquine.2 Dual testing i s  not always practical, however, and i n  three special 
circumstances, the i n  v i t ro test was used alone. The purpose was twofold: to obtain an estimate o f  the -- 
frequency o f  chloroquine resistant falciparum malaria a t  three different areas of Thailand and to  assess 
the suitabi l i ty and certain modifications o f  the 2 vi t ro test fo r  use in  f ie ld studies. - 
DESCRlPTiON 1 The studies were conducted i n  Phrabuddhabat, Trad and Nong Khai (see Fig. 1). A tota l  
o f  194 subiects, a l l  with single infections of P. - falcipbrum, were selected. Most were report ing fo r  treatment 
a t  one o f  the three provincial hospitals or the corresponding Malaria Eradication Center. None o f  the 
subjects admitted to having been treated during the 72 hours before they were selected. Many, however, 
had received earlier treatment, the nature o f  which could be ascertained in  only a few cases, f rom other 
medical or paramedical sources. There were 153 male and 37 female subiecfs (four not recorded) with age 
ranges of 7 t o  62 years (mean 25.3) and 8 to 66 years (mean 25.7) respectively. 

Each patient was examined and a blood smear was made to establish a diagnosis, ident i fy  the parasite, 
determine the degree o f  parasitemia and evaluate the average parasite maturity. The slides were stained 
with Giemsa and estimates o f  parasite counts were made by  the method o f  Earle and Perez.3 Intravenous 
blood was drawn and the in  vitro test was performed as described by Rieckmann et al. Briefly, The test -- 
consisted of placing a l i q u o t ~  o f  parasitized, defibrinated blood in  small vials ~ r e c h a r g e d  with glucose and 
zero or graded concentrations o f  chloroquine. A f te r  incubation, thick films were made f rom the contents 
of each v ia l  and the parasites were examined. The presence o f  schizonts with three or more nuclei indicated 
trophozoite maturation. 

Two modifications of the orginal technique were used. Defibrinated blood wlth parasitemias i n  excess o f  
12,000 parasites per cmm was usually diluted with normal saline t o  approximately 8,000 parasites per 

cmm. Secondly, although most tests were set up i m m s b i ~ t e l y  af ter  defibrination o f  the blood, eight specimens 
o f  def ibr inated blood obtained from Nong Khai subiects were kept on wet ice for  six hours and transported 
40 kilometers over a rough road before aliquots were removed and placed in the culture vials. 

The success or  fai lure o f  each test was dependent on the maturation that occurred in  the control vials 
containing only glucose. When greater than 19 percent of trophozoites matured to  schizonts wlth three or 
more nuclei the test was considered successful. If the number was less than f ive percent, the test was 
unsuccessful. Between 5 and 20 percent, the test was rated as indeterminate because i t  was impossible 
to  s t b t i s t i c a i ~ ~  analyze the results. in  the successful tests, parasites were considered t o  be resistant to 
chloroquine i f  maturation occurred in any vials containing 0.4 mlllimicromoles of chloroquine base per ml. 
or more. 












