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Although acute renal fai lure i s  one of the important complications of falciparum malaria, the 
underlying mechanism (s) has not been fully elucidated. Early workers attribbted acute renal fai lure of 
malaria to  haemoglobin casts in the renal tubules. This explanation was refuted by Foy e t  al. (1943) and 
Maegraith and Findlay (1944) who fa i led to f ind obstructing casts in the kidneys o f  malaria patients dying 
from renal failure. Maegraith (1944) suggested that in common with other conditions such as crush injuries, 
incompatible transfusions, concealed accidental hemorrhages and cholera, tubular necrosis in  malaria results 
from a shunting of blood from the cortex to  the medulla. The recent work o f  Chongsuphajaisiddhi (1966) in 
P. knowlesi infected rhesus monkeys supports this concept. By renal artery angiography he demonstrated a 

marked reduction in perfusion of the kidney, more evident in the cortex than the medulla, and prolonged 
transit time. 

The pressnt study was undertaken to determine i f  mice infected with P. berghei would offer a 

suitable and convenient model for  the study o f  renal pathophysiology. I t  wi l l  be shown that renal dysfunction 
does occur and appears to be the result of a hernodynamic abnormality. 

Methods: Twenty to 30 gm female albino mice were infected with 0.1 ml. of pooled heparinized 
P. 

blood from P. berghei infected mice with approximately a 30% parasitaemia. Haematocrit, parasitaemia, blood -- 
urea nitrogen (BUN) and per cent excretion of phenolsulfonephthalein (PSP) were obtained on the 2nd, 4th, 
7th, 8th) and 9th days. In addition the kidney was removed for histopathology. Seven animals were studied 
on day 2, 6 on day 4, 22 on day 7, 25 on day 8 and 9 on day 9. Uninfected control mice were studied 
by the same methods on each experimental day. O n  the 1 l t h  day, 10 infected and 10 control animals, 
previously discarded from the above experiments because of PSP dye extravasation at the injection site, 
were bled to determine BUN and haematocrit. The principles of animal care as promulgated by the National 
Society for  Medical Research were observed. 

The procedure was as follows. A 0.25 ml syringe containing PSP was weighed on an analytical 
balance before and after iniection into the ta i l  veins and the exact amount of PSP given was calculated. 
The dose was usually in  the range of 0.02 ml or 0.12 mg of PSP. Pressure was maintained over the injection 
site for  three minutes to  insure against loss of dye. Any animal with extravasation o f  dye was discarded. 
The mouse was immobilized and a small cup of known weight was appropriately placed to  collect faeces-free 
urine. Sixteen minutes after the lniection o f  dye the animal was anesthetized with chloroform. Residual urine 
was washed through the urethra by injection o f  isotonic saline into the bladder and added to the 16 minute 
collection. The total volume of urine plus saline was obtained by weighing. The PSP concentration was 
determined on the tota l  collection. Per cent excretion of PSP was calculated by the fol lowing formula: 

amount excreted (mg) 
amount iniected (mg) 

X 100. 

The urinary PSP concentration was determined by a modification o f  the method o f  Rowntree and 
Geraghty (1912) in  the 4th U.S. Army Laboratory Manual (1959). The urine was divided into two aliquots; 
one was alkalinized with 0.5 N NaOH, the other acidif ied with 0.5 N HCI. The acidif ied urine was the blank 
against which the alkalinized specimen was read a t  555 m,U on a Beckman spectrophotameter. Pigments, such 
as hemoglobin, d id not interfere with the determination. 

Heart blood was drawn for  estimation o f  parasitaemia, haematocrit, and BUN. The number of 
parasites counted in 1500 red blood cells was expressed as per cent infected red blood cells. The BUN was 
measured with a Hyland UN Test Kit Method (Hyland Laboratory, Los Angeles, California) util izing 20 /uI o f  
serum. 


















