
Title : Hypovolaemia in  Plasmodium Coatneyi malaria 

Principal Investigators: Louis H. ~ i l l e r ,  CPT, MC 
Tan Chongsupha/aissidi, M.D., Ph.D. 

Assistant investigator I Kanokvan Kanakakorn, B.Sc. 

Introduction There i s  a growing body o f  evidence that hypovolaemia may occur during acute infect ion in  
many malarias. This has been documented b y  a sudden rise in  haematocrit (haemoconcentration) and b y  actual 
determination o f  the plasma volume. Haemoconcentration assocated with an acute hypotensive episode was 
described in  a patient wi th acute falciparum malaria by  Kean and Taylor (1964). Feldman and Murphy 
(1945) observed a contracted plasma volume and anaemia accompanied by  the sudden onset o f  shock i n  a 
pat ient  wi th induced falciparum malaria. A decreased plasma protein concentration led them t o  postulate 
an increased capi l lary leakage o f  protein. During the terminal phase o f  P. knowlesi malaria in  the rhesus, 

haemolytic anaemia and a fa l l  in plasma volume and plasma protein concentration has also been demon- 
strated (Overman and Fellman, 1964). ~ c c a s i o n a l l ~  during the progressive parasitaemia ear ly in  knowlesi 
malaria, the animals had a sudden rise In haematocrit (haemoconcentration) and developed hypotension 
(Skirrow, 1962 and Chongsuphaiaisiddhi, 1966). 

Recently we have shown that i n  P. coatneyi malaria haemoconcentration was associated wi th hepatic 
and renal dysfunction and overt signs o f  illness I n  the animals (Desowitz e t  al., 1967). The present study 

was undertaken t o  measure the changes in b lood volume in P. coatneyi malaria and t o  relate these t o  events 
in  the schizogonic cycle. The importance o f  hypovolemia was estimated by the magnitude o f  the reduction 
in b lood volume, changes in  arterial pressure, and chemical evidence o f  alterations in kidney and l iver  
function. 

Methods Six North Indian (KL)uRd-8M&akistani (PK) rhesus monkeys (Macaca mullatta) w e c k t t u d i e L  

Tuberculin skin tests performed on each animal were negative and repeated blood smears showed a l l  to  be  
f ree o f  natural malaria. With two exceptions the animals were splenectomized a t  least 3 weeks before 
any studies. These t w o  (KL 16 and KL 20) were studied dur ing the control per iod both before and a f te r  
splenectomy. 

The monkeys were infected intravenously with appoximately 108 parasites o f  P. coatneyi. The 
infect ive dose i n  PK 8 and PK 10 was unknown. Thick and thin malaria smears, haematocrit, and rectal  
temperature were obtained dai ly  a t  8:00, 11:3O, and 1 6 3 0  and more frequently a t  certain c r i t i ca l  periods. 
Ear ly in  the infection urine was collected continuously fo r  haemoglobin. The determination o f  the plasma 
volume, red  cell mass, ar ter ia l  pressure, and plasma chemistries were performed prior t o  and a t  varying 
intervals af ter  the infection. Four monkeys (2 PK and 2 KL) had 4-7 repeated studies prior to  infection. 

Procedure fo r  Determination o f  Blood volume A l l  experiments were performed on fasting animals. Water 

intake was ad libitum. Three ml o f  venous blood were delivered t o  a sterile tube containing 0.9 ml o f  
an ACD solution (sodium citrate, glucose and citr ic acid) fo r  tagging o f  the red cells with Cr51 t o  measure 
the red cel l  mass. The blood was centrifuged a t  1800 r.p.m. and the plasma discarded. Ten to  1 5  PC of 
Cr51 were added t o  the packed cells and incubated fo r  30 minutes at room temperature. For the in i t ia l  
study, 1 0  /uc o f  Cr51 were employed. During repeat studies more isotope was used. The red b lood cells 
were washed three times and resuspended i n  isotonic saline. A f te r  gentle mixing 2 ml were drawn into a 
disposable plastic syringe fo r  reiniection into the monkey and 0.5 ml  in to  two other syringes as the 
standards. Each syringe was attached to  a 3-way stopcock and weighed on an analytical balance. 




































