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University Faculty of Medicine, Sivas, Turkey). Plasma free carnitine levels in children 
with malnutrition. Turk J Pediatr 1994; 36:133-137.

In this study, plasma free carnitine and albumin levels were measured in children with 
protein-energy malnutrition (PEM). A total of 71 children with malnutrition were 
studied. The control group consisted of 20 healthy children. The mean plasma 
carnitine level was 78.4 ±1.94 nmol/ml in the control group. Marasmus and 
kwashiorkor patients displayed lower plasma free carnitine values, which were found 
to be statistically significant when compared to those of the control (P<0.001). 
However, the values were significantly lower in kwashiorkor patients than in 
marasmic cases (29.7 >5.46). There was no correlation between serum albumin and 
free carnitine levels in cases with kwashiorkor. Key words: malnutrition, plasma 
carnitine.

L-carnitine plays an essential role in mitochondrial oxidation of long-chain fatty 
acids, facilitating their transfer across the mitochondrial membrane. The endoge­
nous synthesis of carnitine from lysine and methionine occurs mainly in the liver, 
from which free and acylcarnitines are released into the blood and transported to 
other tissues. Cardiac and skeletal muscles depend greatly on fatty acid oxidation 
as an energy source and have a high requirement for carnitine1-7.

Protein-energy malnutrition. (PEM) develops as a result of a lack of calories and 
protein and is usually associated with various infections8. Marasmus results 
mainly from an inadequate intake of calories in other words, starvation. A lack of 
calories causes an increase in catabolism, and naturally carnitine intake decreases 
in children with PEM.

In kwashiorkor, protein intake in particular is very limited. Likewise, the essential 
amino acids, such as lysine and methionine, are also deficient; consequently in 
sufficient endogenous synthesis of carnitine occurs. As a result, a fatty liver 
develops. Since carnitine plays an essential role in the oxidation of fatty acids, the 
deficiency of carnitine may provide an explanation for the accumulation of fats in 
the liver of these patients.
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There are limited data in the literature on carnitine metabolism in children with 
PEM6-7. Since studies of serum carnitine may aid in the understanding of 
metabolic changes occurring in PEM9’12 and may be of potential value as regards 
therapy, the purpose of the present investigation was to determine carnitine and 
albumin concentrations in serum of children suffering from this disease in the 
Sivas region of Turkey.

Material and Methods
This investigation was carried out at the Department of Pediatrics at Cumhuriyet 
University Hospital on 71 children suffering from malnutriton and 20 healthy 
controls enjoying normal development.
Plasma carnitine and albumin levels were examined in 20 controls and 14 children 
suffering from kwashiorkor, 41 children suffering from marasmus and 16 children 
who were apparently healthy but had body weights which were 60-80 percent of 
the standard weight for Turkish children of that age13 and hence were judged as 
undernourished14. For all groups the age range was 9-24 months.
Plasma albumin fraction was estimated by Biotrol kits using RA 1000 autoanaly­
zer. Plasma free carnitine determination was made by an enzymatic method, 
using a Beckman model Spectrophotometer and recorder with electronic 
temperature control15.
Statistical evaluations were made in accordance with standard deviation, 
correlation Kruskal Wallis's analysis and real significance difference method.

Results
The mean ages, heights, weights and types of malnutrition of the 71 patients and 
20 healthy controls are shown in Table I.

Table I: Mean Weights and Heights of Children with 
Malnutrition and Healthy Controls

Age Weight Height
(month) (kg) (cm)

Groups n X Sx_________ X Sx_________ X Sx

Control 20
Undernourished 16
Marasmus 41
Kwashiorkor 14

23.25 ±4.02 11 ±1.04 75.3 ±3.65
16.2 ±2.47 7 ±0.46 71.5 ±2.26

12.49 ±1.57 5.6 ±0.31 67.44 ±1.49
9.6 ±2.62 6.4 ±0.57 69.4 ±2.52
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Albumin levels were significantly lower in the plasma of children suffering from 
kwashiorkor as compared to control children (Table II).

Table II: Plasma Free Carnitine and Albumin Levels of 
Control and Malnourished Children

There was no correlation between serum albumin and free carnitine 
levels (r = 0.22, r=0.16, r=-0.05, r=0.45, p>0.01).

Groups Number
Carnitine 
(nmol/ml)

Albumin 
(g/dl|

Control 20 78.40 ±1.94 4.29 ±0.15
Undernourished 16 67.75 ±1.38 4.04 ±0.09
Marasmus 41 58.97 ±0.94 4.09 ±0.08
Kwashiorkor 14 48.70 ±1.91 2.10±0.15

KW = 36.76
p<0.001

Following measurements of plasma free carnitine values in marasmus and 
kwashiorkor patients, the mean values were found to be 69.75 ± 1.38 nmol/ml in 
undernourished children and 58.97 ±0.94 in those with marasmus. The mean 
obtained in patients with kwashiorkor 48.7 ± 1.91 nmol/ml. All these values were 
significantly lower than those of the healthy controls (Table III, P<0.001). 
However, values were significantly lower in kwashiorkor patients than in 
marasmic cases (29.7>5.46, Table III).

Table III: Plasma Free Carnitine Levels of Control and 
Malnourished Children

Carnitine
Groups Number (nmol/ml) Analysis

Control3 20 78.4 ±1.94 KW = 67.56

Undernourished13
Marasmus0 
Kwashiorkor^

p>0.001
16 69.75 ±1.38
41 58.97 ±0.94
14 48.70 ±1.91

Statistical Analyses: a vs b, a vs c. a vs d.
b vs c, b vs d, c vs d; p<0.05.

Discussion
Factors such as sex, age16"18, nutritional status19, fasting20'21, and disease22'24 
have been cited as influencing plasma carnitine levels in man. Recently there have
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been several reports about the impact of diet on plasma carnitine levels in various 
species25. Less has been published on plasma carnitine levels in man19-26.

The present study clearly demonstrates a decrease in serum carnitine in children 
with PEM, especially kwashiorkor, as compared to well-nourished controls. This 
finding is consistent with the observations of Khan et al6 and Hammod et al7. The 
low levels of carnitine reported here for children with PEM, may be associated 
with reduced intake of carnitine itself, together with a deficiency of the precursor 
amino acids lysine and methionine, giving rise to inadequate endogenous 
synthesis27'30. Deficiency of other nutrients, such as iron and vitamin C, as well as 
enzymes required for the biosynthesis of carnitine may also be involved. This 
clearly accounts for the low level of carnitine leading to fatty liver in kwashiorkor.
This condition is an indicator of fatty acid catabolism disorder. In marasmic cases 
without fatty liver, the plasma free carnitine level was higher than that of the 
kwashiorkor cases. This finding stresses the significance of endogenous carnitine 
achieved by the liver.
The fact that no correlation between serum albumin and free carnitine levels was 
observed in the cases investigated in this study has been attributed to varying 
dysfunctions in the control mechanism in cases with kwashiorkor. The findings 
obtained clearly indicate that further investigations on carnitine concentration at 
the tissue level are essential in PEM for more effective oral management of 
carnitine deficiency.
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