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Summary
Carnosine is a dipeptide composed of p-alanine and r-histidine. Carnosine is an antioxidant and has buffering ca-

pacity. In addition, the dipeptide could improve glucose metabolism in animal models. However, the effect of dietary

carnosine on various metabolisms has not been clarified in detail. In this study, to explore the effect of carnosine on

various metabolisms, we investigated liver and cecal contents in mice given graded amount of carnosine by non-tar-

geted metabolomic analysis. Carnosine didn't affect body weight while the perirenal fat weight was decreased dose-de-

pendently. In liver and cecal contents, some metabolite levels were significantly influenced. Among them, carnosine

levels were increased dose-dependently. These results suggest that dietary carnosine can affect not only carnosine

metabolism but also other metabolisms including lipid metabolism. We need further study on the relationships among

some metabolites including carnosine and the reduction of fat.
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Table 1 Effect of carnosine on total feed intake, body weight and various tissue weights in mice.

CT L M H ANOVA Regression
Total Food intake (g) 103 =2 107 £5 101 £ 2 102 =2 NS NS
Body weight (g) 28 =1 281 270 271 NS NS
Brain (mg) 470 = 3 461 = 3 457 = 7 466 = 5 NS NS
Liver (mg) 1253 + 47 1249 + 25 1160 = 34 1192 = 97 NS NS
Lung (mg) 269 = 32 205 = 14 239+ 19 282 =24 NS NS
Gastrocnemius (mg) 274 £ 2 2737 264 £ 4 264 £ 6 NS NS
Inguinal fat (mg) 180 = 32 125 + 19 136 = 12 128 = 29 NS NS
Epididymal fat (mg) 681 = 84 636 = 64 608 = 39 576 =110 NS NS
Perirenal fat (mg) 195 = 31 173 + 23 148 + 12 125 + 29 NS <0.05
Brown fat (mg) 192 + 18 183+ 7 163 + 12 154 + 22 NS NS

Values are means with their standard errors (n = 6). CT: control, L: low carnosine (0.25%kgDiet), M: medium
carnosine (0.5%kgDiet), H: high carnosine (1.0%kgDiet), NS: not significant (P > 0.05).

Table 2 Effect of carnosine on triacylglycerol, non-esterified fatty acid (NEFA), total cholesterol and glucose

concentrations in plasma of mice.

CT L M H ANOVA  Regression
Triacylglycerol (mg/dL) 144 £ 12 159 =9 207 £ 40 212 £ 52 NS NS
NEFA (mEq/L) 1.35 £ 0.12 14+009 178017 146 =017 NS NS
Total cholesterol (mg/dL) 108 + 6 114 =7 105 = 3 101 =12 NS NS
Glucose (mg/dL) 226 £ 16 252+ 13 254 £ 13 259 + 25 NS NS

Values are means with their standard errors (n =6). CT: control, L: low carnosine (0.25%kgDiet), M: medium
carnosine (0.5%kgDiet), H: high carnosine (1.0 %kgDiet), NS: not significant (P > 0.05).

Table 3 Effect of carnosine on metabolite levels in liver.

CT L M H ANOVA Regression
Hydroxylamine 83+6 75+6 121 £ 15 121 £ 23 NS <0.05
S-Hydroxypropionic acid 74 £ 2° 89 + 3% 112 + 11 125 = 12° <0.05 <0.05
Hydroquinone 109+9 104 =4 100 =5 87+9 NS <0.05
p-Alanine 55 + 4° 74 + 4° 105 + 22 165 + 26 <0.05 <005
p-Aminoglutaric acid 97 = 7 85+ 4° 89+ 10" 129 =17° <0.05 <005
Aconitic acid 126 =13 110 =18 76 £ 6 89 =11 NS <0.05
Carnosine 4+1° 35+ 1" 95+9° 267 = 32° <005 <0.05
J-Aminovaleric acid 29+5 22+8 69 = 37 280 + 181 NS <0.05

Values are means with their standard errors (n =6). CT: control, L: low carnosine (0.25%kgDiet), M: medium
carnosine (0.5%kgDiet), H: high carnosine (1.0%kgDiet), NS: not significant (P >0.05). Mean values with differ-
ent letters in the same line were significantly different by Tukey test (P < 0.05).



Table 4 Effect of carnosine on free amino acid levels in liver.

(umol/g) CT L M H ANOVA Regression
Asparagine 0157 £0.006  0.165=0.004 0165=0.005 0185+ 0.012 NS <0.05
Aspartic acid 0438 = 0,037  0.391 * 0.02" 0.398 = 0.056"  0.619 = 0.085" <0.05 <0.05
Phenylalanine  0.177 £0.008  0.182 +0.006 0183 £0.004 0198 =0.01 NS <0.05
Tryptophan 0.045 £ 0.002  0.046 = 0.001 0.044 £0.002  0.051 = 0.002 NS <0.05

Values are means with their standard errors (n =6). CT: control, L: low carnosine (0.25%kgDiet), M: medium
carnosine (0.5%kgDiet), H: high carnosine (1.0%kgDiet), NS: not significant (P > 0.05). Mean values with differ-
ent letters in the same line were significantly different by Tukey test (P < 0.05).

Table 5 Effect of carnosine on metabolite levels in cecal contents.

CT L M H ANOVA  Regression
a-Aminoethanol 50 =4 45+ 2 122 =70 183 = 80 NS <0.05
p-Alanine 21 * 4¢ 81 +14™ 127 +25" 171 =14 <005 <0.05
S-Aminoisobutyric acid 95 = 10" 64 +11° 135 + 23" 106 = 5° <0.05 NS
Cysteine 95 + 6™ 847" 110 = & 112 + 5 <005 <005
Urocanic acid 95+ 13 90 =12 89+ 8 126 =9 NS <0.05
N-Acetylneuraminic acid 88 = 16" 62 + 14" 150 + 29" 101 = 16™ <0.05 NS
Carnosine 0+0° 51 £ 9° 124 =17 226 = 21° <0.05 <0.05

Values are means with their standard errors (n =6). CT: control, L: low carnosine (0.25%kgDiet), M: medium
carnosine (0.5%kgDiet), H: high carnosine (1.0%kgDiet), NS: not significant (P >0.05). Mean values with differ-
ent letters in the same line were significantly different by Tukey test (P < 0.05).

Table 6 Effect of carnosine on free amino acid levels in cecal contents.

(umol/g) CT L M H ANOVA Regression
a-Aminobutyric acid 0014 £0.002 0011 £0.002  0.019+=0.005  0.022 = 0.003 NS <0.05
Valine 01920015 0159 =0.021 0.266 * 0.017 0.25 = 0.036 NS <0.05

Values are means with their standard errors (n = 6). CT: control, L: low carnosine (0.25%kgDiet), M: medium carnosine
(0.5%kgDiet), H: high carnosine (1.0%kgDiet), NS: not significant (P >0.05). Mean values with different letters in the

same line were significantly different by Tukey test (P < 0.05).

Table 7 Effect of carnosine on short-chain fatty acid levels in cecal contents.

(umol/g) CT L M H ANOVA Regression
Acetic acid 17.21 =155 13.95 +1.82 16.02 = 0.96 17.39 = 1.25 NS NS
Propionic acid 384 £0.77 2.79 £ 0.68 227 %035 3.30 £0.39 NS NS
Butyric acid 4.21 = 0.63 4.15 = 0.85 3.66 £ 0.78 534 £ 1.04 NS NS

Values are means with their standard errors (n = 6). CT: control, L: low carnosine (0.25%kgDiet), M: medium

carnosine (0.5%kgDiet), H: high carnosine (1.0%kgDiet), NS: not significant (P > 0.05).
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