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Abstract

BACKGROUND: Many of the negative effects of heavy metals can be reduced by diets containing anti-oxidant
compounds such as vitamins and herbs.

OBJECTIVES: The aim of this study is evaluation of the effect of Clove essential oil and Ascorbic acid on growth
performance and intestinal villi morphology in Japanese quail following oral administration of Lead.

METHODS: A total of 120 one-day old quails were divided into 4 groups with 30 quails in each group (3 replicates).
The group 1 was fed with basal diet, the groups 2 and 3 were fed with basal diet + 150 and 450 mg/kg diet clove
essential oil respectively, the group 4 was fed with basal diet + 500 ppm ascorbic acid (vitamin C) in diet. All groups
received 100 ppm lead acetate in drinking water during the experimental period (7-35 days). At day 35, 3 segments of
intestine (duodenum, jejunum and ileum) were isolated.

RESULTS: The group clove 450 ppm and ascorbic acid had significantly more body weight than control (P<0.05).
Also, the group clove 150, 450 ppm and ascorbic acid had significantly less Feed Conversion Rate (FCR) than control
(P<0.05). The group clove 450 ppm and ascorbic acid had significantly greater villi dimensions and absorptive surface
in the different segments of the intestine in comparison to control (P<0.05).

CONCLUSIONS: The results showed that adding ascorbic acid and clove essential oil to Japanese quail diet, reduced
the negative effects of lead on body weight, feed conversion ratio and intestinal villi absorptive surface.
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Figure Legends and Table Captions
Table 1. Results of identification of volatile compounds (GC/MS).
Table 2. Percentage of primary materials and chemical composition of the diet (1-35 days).
Table 3. Body weight (BW), feed intake (FI) and feed conversion rate (FCR) in different groups (mean + standard error). The different letters in
each row indicate that there is a significant difference (P<0.05).
Table 4. Mean of height, width, lamina properia and absorption surface of duodenal villi in
different groups of broilers at day 35 (mm) (mean =+ standard error). The different letters in each column indicate that there is a significant
difference (P<0.05).
Table 5. Mean of height, width, lamina properia and absorption surface of jejunum villi in different groups of broilers at day 35 (mm) (mean =
standard error). The different letters in each column indicate that there is a significant difference (P<0.05).
Table 6. Mean of height, width, lamina properia and absorption surface of ileum villi in different groups of broilers at day 35 (mm) (mean £
standard error). The different letters in each column indicate that there is a significant difference (P<0.05).
Table 7. Mean of Hl titer against live Newcastle vaccine in different groups of broilers at day 21 (mean + standard error). The different letters
indicate that there is a significant difference (P<0.05).
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