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Long-term effect of early feed restriction on lipid peroxidation and enzymatic antioxidant
activity in broiler chicken

Abstract

AIM: To investigate the long-term effect of early post-hatch feed restriction (EFR, food provided every other day during
first 2 weeks after hatching) on the lipid peroxidation and enzymatic antioxidant activity in broiler chicken, compare with
the effect of late feed restriction (LFR, performed 2 weeks before slaughtering), and observe the changes of the
concentrations of malonilaldehyde (MDA), activities of superoxide dismutase (SOD) and glutathione peroxidase (GPX) in
plasma, liver, pectoral and gastrocnemius muscle.

METHODS: The experiment was conducted at Key Laboratory of Animal Physiology and Biochemistry, State Ministry of
Agriculture, Nanjing Agricultural University from April to December in 2005. Experimental grouping: Totally 100 healthy
chicken of one-day old were selected and randomly assigned into two groups: control group (n =60) and EFR group

(n =40). Controlled chicken were fed to 50-day old, and 20 of them were selected as LFR group. Experimental
management: EFR group: Feed restriction was performed every other day during first 2 weeks, followed by free
feeding. LFR group: Free feeding at days 1-49 and feed restriction at days 50- 63 were combined.  Control group:

Free feeding was managed only. Experimental evaluation: Body weight was recorded every week. At days 14 and 63,
the concentrations of MDA, activities of SOD and GPX in plasma, liver and muscle were measured.

RESULTS: All 100 animals were involved in the result analysis. No significant changes were found for all the indices at
14 days of age between EFR group and control group. At 63 days of age, EFR chicken exhibited significantly higher
serum MDA concentration and GP X activity compared with the control counterparts (P < 0.05), significantly lower liver
SOD activity (P < 0.05). LFR chicken also showed significantly higher serum MDA concentration as well as SOD and
GPX activities at 63 days of age, but significantly lower liver MDA concentration and pectoral muscle SOD activity
compared with the control counterparts (P < 0.05). No change was observed in gastrocnemius muscle (P < 0.05).
Compared with EFR group, serum GPX and SOD activities were increased, but liver MDA concentration was decreased
in LFR group (P < 0.05).

CONCLUSION: Both EFR and LFR can increase lipid peroxidation and enzymatic antioxidant activity systematically in
broiler chicken of 63 days old. EFR exerts long-term effect on lipid peroxidation and enzymatic antioxidant activity.
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