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In this study, we report changes in the phospholipid and free fatty acid (FFA) content in rat brain 
mitochondria following linseed dietary supplementation. Male Wistar rats at the age of three 
months were fed a standard chow diet supplemented with linseed at a dose of 3 g/day for three 
weeks. Afterwards, the control and experimental animals were sacrificed by decapitation, the brain 
mitochondrial fraction was isolated and lipids were extracted. The phospholipid content was mea-
sured by thin-layer chromatography and spectrophotometrically. FFA content was measured by 
gas-liquid chromatography. 

In the brain mitochondria of rats fed linseed, we found 9% increase of the total phospholipids. 
Phosphatidylserine, phosphatidylethanolamine and phosphatidylcholine were the predominant phos-
pholipid classes and they together accounted for 88.8% of the total phospholipids. The content of the 
total FFA increased by 42.3% and stearic acid and arachidonic acid were the most pronounced compo-
nents of the FFA pool. 
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Introduction

Brain maintains a unique lipid environment that is essential for normal brain function. It 
is well known that the membrane fluidity, transport of proteins and ions, and membrane 
enzyme activities are affected by the lipid membrane composition.

 The relationship between the membrane lipid environment and its intrinsic en-
zymes is well documented in mitochondrial membranes [4]. The maintenance of the 
mitochondrial phospholipid composition is essential for the function and structure of 
mitochondria. It depends on the metabolism of phospholipids, their transport into and 
out of the mitochondrial membrane and the supply of lipids from the diet. Studies have 
demonstrated that dietary changes modify the fatty acid composition of the major mito-
chondrial phospholipids, thus influencing the membrane physical properties, respiration 
and other processes. Dietary interventions that contribute to the remodeling of phos-
pholipids and mitochondrial membrane homeostasis are emerging as novel therapeutic 
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