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Searching for growth-related metabolites of plasma
immediately after hatching in chickens
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Summary
Improving productivity of chicken has been important for the poultry industry. In general, meat-type chickens

grow up faster than egg-type chickens. We focused on this phenotype and speculated that this difference could be

caused by the difference of growth-related metabolites of plasma immediately after hatching. If such metabolites are

identified, it may contribute to the improvement of growth performance of chickens. Therefore, we compared plasma

metabolites in meat-type (MT) and egg-type (ET) chicks immediately after hatching by GC/MS un-targeted metab-

olomic analysis. 53 metabolites were identified and of which 18 metabolites were significantly different between MT

and ET. Among them, it seemed important that pantothenic acid, one of important micronutrients, were larger in

MT than in ET. These results suggest that some metabolites, especially pantothenic acid, might contribute to growth

of chickens.
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Table 1 Identified metabolites in chick plasma.

1,5-Anhydro glucitol
2-Aminobutyric acid
2-Hydroxybutyrate
5-Oxoproline
o-Ketoglutaric acid
Alanine

Arabitol
Asparagine
Aspartic acid
B-Alanine
Cadaverine
Creatinine

Fucose

Fumaric acid
Galactose + Glucose
Glucuronate
Glutamic acid
Glycerol

Glycine
Hydroxyproline
Hypotaurine
Inosine

Inositol

Isocitric acid + Citric acid
Isoleucine

Lactic acid

Leucine

Lysine

Malic acid
Mannitol

Mannose
Methionine
N-Acetyl aspartic acid
Ornithine
Oxalacetic acid + Pyruvate
Pantothenic acid
Phenylalanine
Phosphate

Proline

Psicose + Tagatose
Sarcosine

Serine

Serotonin

Succinic acid
Threitol

Threonic acid
Threonine
Tyrosine

Urea

Uric acid

Valine

Xylitol

Xylonic acid
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Fig.1 Levels of metabolites in p-alanine metabolism suggested by the enrichment analysis in chick plasma. (A) p-alanine, (B) panto-
thenic acid, (C) aspartic acid. Values are means with their standard errors (n =6). ET: egg-type chickens, MT: meat-type
chickens, (): male, (" ): female, NS: not significant (P > 0.05). Mean values with different letters were significantly different by
Tukey test (P < 0.05).
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Fig. 2 Levels of some amino acids in chick plasma. (A) ornithine, (B) proline, (C) isoleucine, (D) threonine. Values are means with their
standard errors (n = 6). ET: egg-type chickens, MT: meat-type chickens, (lM): male, (" ): female, NS: not significant (P > 0.05).



(A) (B)
2009 Jype: P <005 2009 1ype P <0.001
Sex : NS Sex : NS
150 1 TypexSex: NS 150 1 TypexSex : NS
T .
100 T 100 | T
50 50
0= 0
ET MT ET MT
©)
400 +
Type : P <0.001
300 4 Sex:P<0.05
TypexSex : P <0.05
200 a
a a .
100 - . T
O i
ET MT

Fig. 3 Levels of bioactive substances in chick plasma. (A) cadaverine, (B) inositol, (C) hypotaurine. Values are means with their stan-

dard errors (n = 6). ET: egg-type chickens, MT: meat-type chickens, (l): male, (

): female, NS: not significant (P >0.05). Mean

values with different letters were significantly different by Tukey test (P < 0.05).

Table 2 Other metabolites in which significant effects were observed.

Type ET MT P-value
Sex Male Female Male Female Type Sex  Interaction
1,5-Anhydro glucitol 100 = 9 86 = 4 118 = 8 108 += 3 <001 NS NS
Arabitol 100 = 7 82 = 4 121 = 7 110 = 9 <0.01 NS NS
Creatinine 100 =+ 18° 118 + 21° 190 = 11° 129 = 16" <001 NS <0.05
Glucuronate 100 = 6 92 £ 6 131 = 13 129 = 7 <0.01 NS NS
Malic acid 100 = 3 109 = 8 197 = 53 161 = 13 <0.05 NS NS
Mannitol 100 = 8 86 = 4 128 = 13 122 = 9 <0.01 NS NS
Threitol 100 = 5 81 = 5 139 = 12 116 = 6 <0.001 <005 NS
Xylitol 100 = 5 9 = 8 156 = 19 136 = 3 <0001 NS NS

Values are means with their standard errors (n =6). ET: egg-type chickens, MT: meat-type chickens, NS: not significant (P > 0.05).
Mean values with different letters in the same line were significantly different by Tukey test (P < 0.05).
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