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The possibility o f  producing effective active immunization against malaria has occuppied the 
attention of many investigators fo r  more than f i f t y  years. While there i s  no single recent comprehensive 
review o f  the many attempts to  induce a protective immunity, reference can be made to the pertinent papers 
in the Proceedings of the lnternational Panel Workshops (1964, 1966). 

Most attempts a t  immunization have employed ki l led plasmodia. The success with this form of 
antigen has, in general, been highly variable but this i s  not suprising considering the many different methods 
of antigen preparation, immunizing schedules, species o f  Plasmodium and hosts used. There i s  indication that 

immunization with adiuvant-antigen mixtures a f fo rd  better protection than antigen alone (Freund et all 1945, 
1947, 1948). successful immunization of monkeys was obtained by Targett and Fulton (1965) by  use of 
P. knowlesi-Freunds adiuvant. Intramuscular iniection o f  the mixture seemed to obviate the untoward effect 
usually attendant upon the use o f  Freund's adiuvant. Zuckerman et a l  (1965) noted a part ial protection o f  
rats against P. berghei after they had been given a series of immunizing doses with cell-free homogenates 
o f  parasites. These authors found that the only difference between inoculation with or without adiuvant 
wa; that a single does o f  the adjuvant.antigen was apparently as effective as three doses o f  the' antigen 
alone. 

Moroz and her colleagues showed (1963) that the immunogenicity of viper venom neurotoxin was 
enhanced when bound to soluble carboxymethly-cellulose (CMC). This promising technique had not been 
applied to  parasite immunology and i t  was thought o f  interest to  determine whether a similar effect could 
be could be obtained with malaria homogenate bound to CMC. This present communication gives the results 
o f  P. berghei homogenate CMC immunization and the effect o f  "immunet1 gamma globulin given to antigen- 
CMC immunized rats prior to challenge. 

Methods 

White rats weighing between 200 and 225 grams were used in  these experiments. The advantage 
o f  using the white rat i s  that unlike the mouse, fulminating infections are not generally produced, thus any 
part ia l  immunizing effect i s  more likely to be detected. 

The principles o f  laboratory animal care as promulgated by  the National Society for  Medical 
Research were observed. 

Antigen was prepared from the pooled blood o f  heavily infected mice. Parasites were freed from 
the erythrocytes by the dextran-saponin method of Spira and Zuckerman (1966). Homogenate of the washed 
plasmodia was then made by use o f  a Hughes press. Micro-Kjeldal analysis was performed for  a l l  antigen 
preparations which were then diluted in  0.005M phosphate buf fer  (pH6.8) to  contain between 6.5 to 7.5 nig 
protein per ml. The extract was divided in half and t o  one port ion was added 40 mg CMC per ml 
according to  the method o f  Moroz at a l  (1963). 

In the first experiment, o f  60 rats one group of twenty was inoculated with 0.1 ml antigen 
intramuscularly and another group of 20 given 0.1 ml antigen-CMC by the same route. A group of 20 rats 
were set aside as controls. Throe immunizing doses spaced two weeks apart were given. Two weeks after 
the last inoculation al l  animals. including the 20 controls, were challenged by intraperitoneal inoculation with 
approximately 68 x l o 6  parasites in 0.1 ml mouse blood. Thin blood films of each animal were made daily 








