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OBJECTIVE: The studies of Cohen e t  all, and subsequently, other workers, demonstrate clearly an important 
ro le fo r  antibody in immunity t o  Plasmodium falciparum infections. Exploitation o f  these findings requires 
extensive study of numerous aspects o f  the protective effect including Its mechanism and specificity. Study 
o f  the problem in the intact experimental animal or patient poses many problems which could be 
circumvented by the availabi l i ty o f  an assay o f  the protective antibody in vitro. Recent development in - -  
Cohen's laboratory in London indicate that such an assay might be feasible fo r  P. knowlesi.2 His data -- 
suggest that inhibition o f  plasmodial development occurs through reaction of antibody with the extracellular 
merozoites. I f  this i s  the case, the development o f  an in vitro assay could be approached by achieving .- - 
repenetration in vitro and then studying the inhibition o f  the phenomenon by patient serum. Implicit in - -  
these requirements i s  the abil i ty to  detect the repenetration event with certainty. The present study was 
designed to ( a )  explore the possibility that in  - -  vitro erythrocyte penetration by P. falciparum can be 
detected by a marked recipient cell technique and (b)  study, i f  feasible, the ef fect  07 serum from patients 
wi th a history of recurrent malaria on penetration in vitro. 

-,  - 
DESCRIPTION: The system for  detection o f  penetration in  vitro involves the inclusion o f  fetal erythrocytes -- 
in the culture; these cells can later be distinguished from adult cells by  d i f fe rent ia l  elution of hemoglobin. 
The presence o f  a parasite within a feta l  cel l  is taken as evidence o f  penetration in  vitro. -- 
Washed erythrocytes from heparinlzed cord blood and from patients with acute falciparum malaria were 
suspended in tissue culture medium 199 modif ied by the addition o f  NaHC03 (1.7 mglml). Penicillin G (400 
unitslml), and streptomycin (400 pg l rn l )  and equilibrated with 5% C 0 2  in  air. Additional glucose was 
added i n  various amounts as described below. The pH of the medium immediately after gassing was 6.7- 
6.9. Mixtures o f  the cell suspensions were prepared so that the f inal tota l  erythrocyte concentration was 
1X108/ml with 1% o f  the cells parasitized. In most experiments, equal numbers o f  adult and feta l  cells were 
employed; i f  necessary, erythrocytes from a normal adult donor were used to  reduce the f inal parasitized 
cel l  concentration. Compatible normal serum was included in each culture. The culture mixtures were 
incubated without agitation at 37°C in  disposable plastic serological microtitration trays sealed wi th 
cellophane tape. The trays were steri l ized prior to use by ultraviolet irradiation. After an appropriate 
interval, thin blood films were prepared and f ixed with ethanol. The hemoglobin of the adult erythrocytes 
was eluted with citrate buffer (pH 3.4 _~ir 0.05); on treatment of the slides with eosin, only the fetal cells 
were stained'. The preparations were counterstained with Giemsa's stain fo r  visualization of the parasites. 
Sera were collected from patients with a history o f  recurrent malaria. A l l  sera and al l  parasites were 
obtained in Cholburi Province. Globulin fractions o f  sera were prepared by  precipitation in 113 saturated 
(NH4)2S04 in the cold; the redissolved preparations were dialyzed exhaustively against saline. 

PROGRESS: Experiments have been performed with 2 8  isolates o f  P. falciparum. in 24 cases, progressive 
development with infection of feta l  cells was observed, penetration-was detected as early as 24 hours 

and was usually maximal at 48 hours. However, since there was considerable variation in the rate of 

development, preliminary observations on eontrol preparations were used to  decide on the optimal time f o r  








