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Summary

Biotin is involved in carbon fixation reaction as a coenzyme of carboxylase and plays an important role in gluco-
neogenesis, synthesis of fatty acids and amino acids, and energy metabolism. Lysine is an essential amino acid and
plays a role in protein synthesis and liver function enhancement necessary for the body such as internal organs,
muscles, bones, and the brain. In this study, we investigated the effects on growth and development and biotin me-
tabolism by feeding with excess biotin and excess lysine for a long term in young male mice.

The four-week-old Slc:ICR male mice were divided into four groups (n = 4 for each group), and the control group
was given CE-2 powder diet (CLEA Japan, Inc., Tokyo), and the experimental groups were given CE-2 diet with
excess biotin (b g/kg diet), excess lysine (b g/kg diet), or excess biotin (5 g/kg diet) + excess lysine (5 g/kg diet).
After feeding for five weeks, serum, liver, spleen, kidney, testis and brown adipocyte were sampled. Biotin was de-
termined by the microbiological assay using Lactobacillus ATCC 8014, and lysine in serum was determined by HPLC.

No effect of excess biotin and lysine diets on mouse growth and development was observed. As for organ weight,
the excess biotin group had less weight of the spleen and liver than in other groups, but there was no significant
difference in relative weight among these groups. The concentration of biotin in serum was 40.4 times higher in the
excess biotin group than in the control group, but 9.5 times in the excess biotin + excess lysine group compared to
the control group. The concentration of biotin in organs was also lower in the excess biotin + lysin group than in
the excess biotin group. These findings suggest that excess lysine intake may affect the pharmacokinetics of biotin

n vivo.
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Fig. 1 Effects of excess biotin and lysine on the diet intake in
young male mice
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Fig. 2 Effects of excess biotin and lysine on the development in
young male mice

Table 1 Effects of excess biotin and lysine on the body weight and organ weight in young male mice

Excess biotin and

Control Excess biotin Excess lysine lysine

Body weight (g) 39.99 + 331 3719 = 0.82 4143 + 311 4362 = 1.98
Liver (g) 2.02 + 045 1.93 = 0.20 212 +0.19 216 =027
% 5.05 = 0.79 5.05 = 0.26 512 + 031 497 + 062

Spleen (mg) 109.18 + 13.88 10945 + 1821 116.18 + 17.58 12528 + 19.16
% 027 £ 0.03 0.29 = 0.05 0.28 £ 0.03 0.30 = 0.04
Kidney (g) 0.77 = 0.12 0.70 = 0.05 0.77 £ 0.14 0.72 = 0.08
% 193 = 0.14 1.87 £ 0.07 1.84 = 0.18 165 £ 0.12

Testis (mg) 114.03 + 19.01 112.08 + 20.99 140.95 + 36.07 127.10 + 1281
% 0.29 + 0.06 0.30 = 0.05 0.34 + 0.06 029 = 0.04

2%: relative weight.

Table 2 Effects of excess biotin and lysine on the serum biotin in male mice

Excess biotin

Control Excess biotin Excess lysine and lysine
Total biotin(pmol/mL) 147 + 32° 5938 + 1361° 174 + 51° 1393 + 581°
Free biotin(pmol/mL) 137 = 37° 5088 + 1341° 139 = 50° 1131 + 455°
Free biotin rate 93.2% 85.7% 79.9% 81.2%

Different superscript letters indicate significant difference between groups
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Fig. 3 Effects of excess biotin and lysine intake on the biotin concentration in various organs
A: Liver, B: Kidney, C: Testis, D: Spleen, E: Interscapular brwon adipose tissue
1: Control, 2: Exces biotin, 3: Excess lysine, 4: Excess biotin and lysine
Values are the mean+SD (n=4). =< p < 0.05 (Tukey’'s HSD test), compared between dietary groups in each tissue
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