Trace Nutrients Research 36: 29—34 (2019)

BEHICNIJEODEVWYREZ 218857y hOMMiEY ViRE &

fggzh> > 22k

ik, A AR LA

oW O

gh, W W —

EICRIFTHE

U N

(BIPERZAL AR iy Lo iRk g by - A LAt JE )
(ZfF 201948 H 23 H, =23 201949 H 27 H)

Effect of difference in dietary protein on serum phosphorus and tissue lanthanum
concentration in rats administered lanthanum carbonate
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Summary
Effects of differences in dietary protein on serum phosphorus and organ lanthanum concentrations in rats admin-

istered lanthanum carbonate were examined. Six kinds of diets with different in protein (milk casein, soy protein,

wheat gluten) and with or without lanthanum carbonate addition (0.5% as lanthanum) were prepared. Thirty-six male

4-week-old Wistar rats were divided into 6 groups and fed these 6 diets for 28 days. Serum phosphorus levels were

significantly reduced with lanthanum carbonate administration, regardless of the kinds of dietary protein. The lan-

thanum concentrations in the liver and kidney of lanthanum carbonate-loaded rats were significantly higher in rats

fed casein than in those fed soy protein or wheat gluten. The lanthanum-loaded rats had remarkably higher gastric

lanthanum concentrations compared to liver and kidney lanthanum concentrations regardless of dietary protein type.

These results indicate that when casein is ingested, the phosphate-binding ability of lanthanum carbonate is main-

tained, but the amount of lanthanum absorbed from the digestive tract increases.
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Table 1 Composition of experimental diets (g/100 g)

Casein diet Soy protein diet Gluten diet

Casein” 20.00 -

Soybean protein? - 21.80 -
Wheat gluten” - - 23.90
Gelatinized corn starch 39.75 37.85 34.40
Corn starch 13.20 13.20 13.20
Sucrose 10.00 10.00 10.00
Soybean oil 7.00 7.00 7.00
AIN93G mineral mixture 350 350 3.50
AIN93G vitamin mixture 1.00 1.00 1.00
Cellulose powder 5.00 5.00 5.00
L-Cystine 0.30 040 0.20
L-Lysine - - 1.25
L-Threonine - - 0.30
Choline bitartrate 0.25 0.25 0.25
Phosphorus content 0.30 0.31 0.20

Y Purchased from Oriental Yeast Co, ltd,, Tokyo; protein content is 92.5% and phos-

phorus content is 0.747%.

? Fuji-pro® purchased from Fuji Oil Co, ltd, Izumi-sano; protein content is 84.9% and

phosphorus content is 0.741%.

¥ Purchased from FUJIFILM Wako Pure Chemical Co. Osaka; protein content is

77.4% and phosphorus content is 0.192%.



Table 2 Effect of difference in dietary protein source and lanthanum-loading on rat growth

Casein Soy protein Gluten
Body weight (g)
Control 2969 + 8.2° 271.3 = 88™ 256.1 £ 5.1°
La-loading 276.2 + 4.3 2440 + 5.6 229.0 + 8.0°
Two-way ANOVA
Dietary protein » <0.001
La-loading » <0.001
Interaction NS
Feed efficiency
Control 0477 £ 0.011° 0.463 + 0.014° 0.441 =+ 0.009°
La-loading 0434 +0.007" * 0.405 + 0.007" * 0.376 = 0.009" *
Two-way ANOVA
Dietary protein » <0.001
La-loading » <0.001
Interaction NS

Feed efficiency was calculated using the following formula: (weight gain during feeding period
(g)) / (total feed intake during feeding period (g)). Values are means = SEM (n = 6). Means in the
same row not sharing a common superscript differ significantly (p <0.05). *, Significant differ-
ence was observed between control and La-loading at p <0.05.

Table 3 Effect of difference in dietary protein source and lanthanum-loading on serum total

protein and lipid concentration

Casein Soy protein Gluten
Total protein (mg/dL)
Control 55*0.1" 55 *0.1" 52 %0.1"
La-loading 54 01" 56 +0.1° 51 +01"
Two-way ANOVA
Dietary protein p <0.001
La-loading NS
777777777777777777777777777777777777777777 Interaction NS
Total cholesterol (mg/dL)
Control 74 £5° 54 +1° 62 + 2°
La-loading 80+ 2" 61 +1° 60 = 1°
Two-way ANOVA
Dietary protein » <0.001
La-loading NS
Interaction NS

Values are means = SEM (n = 6). Means in the same row not sharing a common superscript dif-

fer significantly (» < 0.05).

Table 4 Effect of difference in dietary protein source and lanthanum-loading on serum phos-

phate concentration (mg/dL)

Casein Soy protein Gluten
Control 73+0.1" 78 £0.3" 71 +02°
La-loading 48 02" 54 + 02" * 57+01"*
Two-way ANOVA
Dietary protein » =0.027
La-loading » <0.001
Interaction p»=0015

Values are means £ SEM (n = 6). Means in the same row not sharing a common superscript dif-
fer significantly (p <0.05). *, Significant difference was observed between control and La-loading

at p <0.05.
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Table 5 Effect of difference in dietary protein

thanum concentration (ug/g)

source and lanthanum-loading on tissue lan-

Casein Soy protein Gluten
Liver
Control 0.18 + 0.03" 0.08 + 0.03" 0.10 = 0.01°
La-loading 546 = 077" * 1.04 = 016" * 212 = 017" *
Two-way ANOVA
Dietary protein p <0.001
La-loading p <0.001
Interaction » <0.001
Kidney
Control 0.07 = 0.03" 004 = 0.01" 0.05 = 0.02°
La-loading 127 + 025" 0.19 + 0.03" 0.16 = 0.01°
Two-way ANOVA
Dietary protein » <0.001
La-loading p <0.001
Interaction p <0.001
Stomach
Control 0.18 = 0.02 0.15 = 0.01 0.11 = 0.03
La-loading 171 = 34* 176 = 12* 169 + 32 *
Two-way ANOVA
Dietary protein NS
La-loading p <0.001
Interaction NS

Values are means = SEM (n = 6). Means in the same row not sharing a common superscript
differ significantly (p < 0.05). *, Significant difference was observed between control and

La-loading at p <0.05.

Table 6 Effect of difference in dietary protein source and lanthanum-loading on serum calci-

um and tissue copper concentration

Casein Soy protein Gluten
Serum calcium (mg/dL)
Control 10.7 = 0.1* 109 = 0.1* 114 = 0.1°
La-loading 120 £ 02** 123 £ 02" * 11.7 = 0.2°
Two-way ANOVA
Dietary protein NS
La-loading » <0.001
Interaction » =0.001
Liver copper (ug/g)
Control 358 = 0.71° 423 = 053" 445 = 056"
La-loading 428 + 0.16° 462 + 067° 985 = 0.75"*
Two-way ANOVA
Dietary protein » <0.001
La-loading » <0.001
Interaction » <0.001
Kidney copper
Control 9.29 = 0.77° 12.02 + 0.44° 9.72 = 0.34"
La-loading 545 = 047" * 445 = 072" % 406 = 0.5"*
Two-way ANOVA
Dietary protein NS
La-loading » <0.001
Interaction » =0.027

Values are means = SEM (n = 6). Means in the same row not sharing a common superscript dif-

fer significantly (p < 0.05).
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