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Background Body composition o f  malnourished children had been observed to  be markedly altered, in 

part icular to  electrolyte metabolism. Hyponatremia, hypokalemia, hypomagnesemia and hypocalcemia were 
the most common findings. Muscle biopsy revealed an increase in cel l  water and sodium while potassium 
and magnesium were decreased. These changes could be reversed af ter  proper therapy. 

Since malnutrition i s  a maior pediatric problem in  Thailand and mortal i ty rate in  patients suffering 
from protein-caloric malnutrition (PCM) i s  st i l l  high, this study w i l l  provide data on erythrocyte composition 
o f  Thai malnourished children which represents the composition o f  general body cells. This may lead to  
the understanding of pathofogic physiology o f  protein-caloric mulnutrition and the appropriate therapeutic 
measures can be established. 

Obiect ive To describe the erythrocyte composition and its relat ion to  plasma water and solute concen- 

trations in  patients suffering from protein-caloric malnutrition. 

Description Patients who were diagnosed PCM and admitted to  the Pediatric Ward, Chulalongkorn Hospital 

were included i n  the study. The cri teria fo r  diagnosis are as fol lows: low body weight, generalized edema 
with low serum albumin without evidence o f  other causes, history o f  low protein intake, and improvement 
af ter  good dietary intake. 

Routine hospital work-up, history taking, physical examination, routine blood, urine and stool 
examinations, and chest X-ray were performed in  each patient. Blood specimens fo r  this study were 
obtained on admission, during therapy (at  the time when the edema subsided) and before being discharged 
from the hospital. 

The patients received intravenous f luid infusion, blood transfusion, antibiotics and high -- protein 
diet as needed. The treatment %-given b y  the attending pediatricians. 

Progress Twenty-seven malnourished children of dif ferent degree o f  severity were studied. Their ages 

ranged f rom 6 months to  3 years. Due t o  uncontrolled circumstances, the study was completed on only 8 
patients 

Table 1 shows the data on plasma electrolytes, protein and alkaline phosphatase o f  8 patients. 
The plasma Ca++ and Mg++ were lower than normal on admission in  patients 3, A,  and 6. The 
plasma K+ was also low in  cases 3 and 6. The phosphorus level was low in  a l l  except patients 1 
and 6. 

Table 2 shows the red blood cell water and solute contents and concentration. The results can be 
summarized as follows: 

1. The sodium content and concentration were high in  a l l  patients except cases 2 and 8. 
2. Changes in  the Na-l- and K+ concentrations were related t o  the red blood cell water which can 

be described as follows: 
a. An increase in  cell water resulted in  low Na+ and K+ concentrations in cases 2 and 8. 
b. A decrease i n  cel l  water resulted i n  high Na+ and K-k concentrations in  cases 1, 3, and 7. 

The K+ content was decreased while the Na+- content and concentration was increased. The sodium entered 
the cel l  in  exchange with potassium during the phase o f  cel l  dehydration which lead t o  high K-1- concentration. 

c. An increase in cel l  water was associated with high cel l  Nal- and KI- content (cases 4, 5). 
The solute-gain was out o f  proport ion to  water which lead to  high K+ and N a t  concentrations. Increases 
in  cel l  water associated wi th high Na+ and low K+ concentration was observed i n  Case 6. 












