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Numerous observations have been mad l  on the alterations of serum proteins during the course o f  
malaria. The subject was reviewed by Stauber (1954) and the more recent knowledge summarized by Sadun 
et a l  (1966). In generol, i t  has been found that gamma globulin increases, albumin decreases, and there i s  
no consistent pattern o f  change in the alpha and beta globulins. 

This present paper describes changes in serum proteins during P. coatneyi malaria o f  rhesus 

monkeys. In a previous paper in this series (Desowitz et at, 1967) i t  was shown that this parasite produced 
a wide spectrum o f  disease ranging from acute fata l  to mild chronic. I t  was of interest, therefore,. to 
determine whether the different types of infection would produce characteristic derangements in serum protein 
components. 

Two methods of serum protein analysis have been employed in this study; conventional electrophoresis 
on cellulose acetate and disc electrophoresis. The latter is a relatively new technique i n  which separation i s  
dependent not only on electrical charge but also the weight of the molecule. I t  wi l l  be seen that alterations 
are evident by disc electrophoresis that are not detectable by conventional zone electrophoresis. 

METHODS 

The course of infection and concommittant serum chemistry, haematologic, and histologic alterations 
for  al l  infected rhesus monkeys were described previously (Desowitz et all 1967). An aliquot o f  serum was 
obtained from al l  bleedings, usually at weekly intervals, for the estimation of tota l  protein by the method of 
Weichselbaum (1946) and for thymol turbidity by the technique o f  Shank and Hoagland (1946). Microzone 
electrophoresis on cellulose acetate strips was performed and analyzed by the Spinco Analytrol apparatus 
and polyacrilamide disc electrophoresis by the Canalco model 12 (Canalco Co., Rockville, ~ d )  and then 
scanned with the Densicord Model E densitometer (Photovolt Corp., New York). 

RESULTS 

Zone electrophoresis: 

Serum proteins, as measured by cellulose acetate zone electrophoresis, for  four representative 
infections are shown in fig. 1. Also illustrated in this figure are the course of parasitaemia and serum thymol 
turbidity. In al l  animals studied there was an increase in gamma globulin. In the ~nd ian  rhesus (KL series) 
par cent increase over the preinfection value ranged between 140% to 200% while in the Thai rhesus 
(MS and SP series) the increment was from 40% to 70%. In both groups there was no appreciable rise in  
gamma globulin during the first 20 days of infection, the period of the primary parasitaemic attack. In the 
~ n d i a n  rhesus i t  increased with relative rapidity af ter  this period while in the Thai rhesus, as wil l  be seen 
from fig. I, the incremental slope was much more gradual. The increase in thymol turbidity seemed to  ref lect 
the development of the hypergammaglobulinaemia. The rise in  gamma globulin and thymol turbidity were, 
approximately, concurrent and proportional. There also appeared to be a relationship between gamma-globulin 
level  and the course of the parasitaemia. in the Indian rhesus, which exhibited a rapid and marked rise of 
gamma-globulin, the primary attack was terminated about 30th to 40th day and the parasitaemia was scanty 
thereafter. In contrast, as noted previously, gamma-globulin increase in Thai rhesus was more gradual and 
lower. In these animals the primary parasitaemia usually ~ers is ted  somewhat longer and the parasites were 
more numerous during the chronic phase. 
















