
Limiting enzymes of docosahexaenoic acid synthesis in bovine tissues

N‐3 long chain polyunsaturated fatty acids (n‐3 LCPUFA) are essential for human health. Currently, seafoods are the main
source of n‐3 LCPUFA for human but, considering differences in eating habits, they can hardly be the only source. Thus, in terms of
diversification of n‐3 LCPUFA intake for humans, n‐3 LCPUFA supply from terrestrial animal products, notably beef, could be an
alternative source. However, the biosynthesis of n‐3 LCPUFA in beef seems limited.
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The Objective of this study is to identify accurately the limiting steps of n‐3 LCPUFA biosynthesis in beef
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11 • Six Limousin bulls (15‐18 month‐old) fed a concentrate based diet for 100 d before slaughter from the European Program 

ProSafeBeef
• Extraction of total RNA from the liver (central role in lipid metabolism), inter‐muscular adipose tissue (site of lipogenesis) 
and Semitendinosusmuscle (target tissue)

• Quantitative polymerase chain reaction (qPCR) to quantify mRNA abundance of 11 proteins and 5 nuclear factors involved
in n‐3 LCPUFA biosynthesis

Results & Discussion
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• Liver tissue = the positive control

• mRNA encoding for all proteins and
nuclear factors are present

→ In accordance with the significant
amount of n‐3 LCPUFA measured in
the liver0
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mRNA of enzymes of n‐3 LCPUFA synthesis Nuclear factors 
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• mRNA encoding for all proteins and
nuclear factors are weakly present

→ In accordance with the undetectable
amount of n‐3 LCPUFA measured in
IM‐adipose tissue

InterInter‐‐muscularmuscular adipose tissueadipose tissue

Peroxisomal enzymes

0

0.2

0.4

0

0,2

0,4

7

8

9

10

11

tr
ai
re

62
nd

A
u
n
it

6

7

8

9

10

11

U
n
ité

   
A
rb
itr

IM adipose tissue

• No detection of elongase 5 mRNA and
of the corresponding protein quantified
by Western Blot (data not shown)

SemitendinosusSemitendinosusmusclemuscle
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Conclusions & Perspectives
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• Abortion of the synthesis after 18:4 n‐3

→ In disagreement with the low but
significant amount of n‐3 LCPUFA
measured in muscle

www.agroparistech.fr
Institut National de Recherche Agronomique

 The Semitendinosus muscle is inefficacious for the conversion of linolenic acid (18:3 n‐3) to n‐3 LCPUFA because of the lack of
elongase 5 production

 Deposition of n‐3 LCPUFA in the Semitendinosus muscle suggests that these fatty acids were initially synthesized by the liver,
and then subsequently taken up by the muscle

Further studies are in progress to examine the relative effect of physiological and/or nutritional factors :
 on the stimulation of the expression of the enzymes involved in n‐3 LCPUFA biosynthesis in bovine muscles
 on the regulation of n‐3 LCPUFA uptake by extra‐hepatic tissues (CD36, FATP1, FATP4, FABP3...)


