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Effect of Trehalose on Calcium Absorption in Rats

Mikako Uchida, Ayumi Murakami, Toshiki Mathuura and Tomio Ichikawa

Department of Food Science and Nutrition,
School of Human Environmental Sciences,
Mukogawa Women’s University, Nishinomiya 663, Japan

Since the intestinal digestibility of trehalose was considered to be very poor, we studied the effects
of trehalose on calcium absorption. In this study, the digestibility of trehalose by rat intestinal ace-
tone powder, and calcium utilization by rat fed on trehalose were carried out. Trehalose as well as
sucrose was completely digested, whereas lactose was digested by only 15%. Trehalose did not
positively influence calcium absorption and the effect of trehalose on calcium absorption was similar
to that of sucrose. The apparent absorption ratio during both periods(7-10days, 20-23days)were
significantly increased in rats fed the lactose diet. Whole cecal weight was significantly elevated in rats
fed the lactose diet, cecal pH was significantly lowered, and the amounts of short chain fatty acid in
the cecum contents were significantly increased. These results suggests that since trehalose was com-
pletely digested in intestinal lumen, it did not show influence on calcium absorption.
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Table 1. Composition of experimental diet.

(g/100g)
“ Group

Sucrose  Lactose Trehalose

Casein 20.0 20.0 20.0
DL-Methionine 0.3 0.3 0.3
Corn Starch 50.0 50.0 50.0
Sucrose 15.0 - —
Lactose — 15.0 —
Trehalose - - 15.0
Corn oil 5.0 5.0 5.0
Cellulose powder 5.0 5.0 5.0
Vitamin mix*! 1.0 1.0 1.0
Choline chlorise 0.2 0.2 0.2
Mineral mix*2 3.5 3.5 3.5
Ca % 0.45 0.44 0.44
P % 0.52 0.52 0.52

*I AIN-76 Vitamin mix
*2. AIN-76 Mineral mix

vaZw—ARKT LERTHES LR, 156
TEo 3B, &FRC23 BMES Lic. B
BRI ofk, 3 X0 A vARBRKIERERE L
fo. REBHEPOMKE IR 1 BRI | E, SEHERE
i12~3 Bic 1 ERIE L.
3) i EER

Ay sAOHRERT, REMHT-10H),
$#H9(20-23 B) o 2 [@FEM Ui (Fig.1). 24 FrfEIK
BIOERL, A= v ERFREEZAER
(M) w8 E TR L. B oW TERE
ELXHIELIEBBEE L, —EEY 550C 0EKLF
T 15 BFEIKAE L, IN B Chil Licd o3kt
Ll R, B LA ERAEKALH 2% 3cm
Ul L, 2N EEET 1 R Lic b 0% 3R L
L. BRFOAAL VY AT, LT V& VEE
Db ERTFREHEETHUE L. 2rvv a0k
K, & IOCFEARERIERF~DOHAL YT AHE
WEIDKRARC I VEH LK.
WK (%) = { (BERE -t E) ERE]} X
100
HEPEREER(%) = { BRE - EPPett & — Rpohtt
B) EEE} x 100
HMMEHL 7 ABERICMET A A Y ERAT 5
& — GO RE

FABRTHCFR V72— VR F O F » MEHK
BIRL h~ ) VAL LR TR L, EOS
UMM R L. vy ABEE, M
0.25ml = 4% + vV 7 v — AEEER-0.5% Ik v %



Ty bOANLYY AR RIET U —AOEE

Fig. 1. Experimental design.
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Fig. 2. Sucrose, lactose and trehalose digestion by
rat intestinal acetone powder.
0O, sucrose: O, lactose: @,trehalose
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Fig. 3. Growth curve of rats fed sucrose diet,
lactose diet or trehalose diet.
Animal were fed sucrose(0), lactose(O),
trehalose (/\) diet.

Table 2, The concentration of Ca and Alkaline Phosphatase activity (Alp)in plasma.

Sucrose Lactose Trehalose
n=6 n=6 n=6
Ca(mg/dl) 10.82+0.22 10.81+0.22 10.54+0.20
Alp (K-A) 28.1+4.9 26.4+10.0 29.1+7.1
Table 3. Effect of trehalose on the calcium excretions into feces and urine in the rats.
Sucrose Lactose Trehalose
n=6 n=6 n=6
7~10days
Intake (mg/day) 89.3+9.3 87.6+8.4 88.8+5.7
Fecal excretion (mg/day) 23.0+3.5 17.5+2.8%F 26.4+9.6
Uninary excretion (mg/day) 2.82+0.26 5.10+£1.59**t+ 2.47+0.34
20~23days
Intake (mg/day) 98.3+11.8 105.3%+10.8 102.2*11.6
Fecal excretion (mg/day) 29.2+5.7 25.8£3.6 32.0+5.2
Uninary excretion (mg/day) 2.58+£0.20 5.25+2.66* 2.26+0.54

%3k

, * Statistically significant at the P<0.01, P<0.05 level when compared with control.

t+, T Statistically significant at the P<0.01, P <0.05 level when compared with trehalose.
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Table 4. Effect of trehalose on wet weight, length, calcium content of left femur in rats.

Sucrose Lactose Trehalose
n=6 n=6 n=6
Wet weight (g) 0.65+0.06 0.66+0.04 0.65+0.04
Length (mm) 31.02%+1.77 31.61+1.14 31.69+1.13
Ash weight (g) 0.21+0.02 0.22+0.01 0.21+0.01
Ca content (mg) 78.37+4.35 83.33+4.7711 75.31+3.31
Ca% (Ca/Ash x 100) 36.9£0.9 37.1+1.2 35.9+1.9
++ Statistically significant at the P <0.01 level when compared with trehalose.
Table 5. Effect of trehalose on pH, weight and short chain fatty acids contents of cecum.
Sucrose Lactose Trehalose
n=6 n=6 n=6
pH 7.63+0.19 7.09+0.38%*1% 7.64+0.16
Weight of contents
in the cecum (g) 2.75+1.09 6.97+2.36**ft 2.86+0.32
Short chain fatty acids (mg/cecum/rat) ;
Acetic acid 5.92+3.13 11.92+4.16%*t+ 5.07+0.62
Propionic acid 2.38+1.11 6.70+1.74**FF 2.52+0.23
Butyric acid 2.20+0.96 5.09+2.15%*1+ 2.13+0.27

** Statistically significant at the P <0.01 level when compared with control.
1% Statistically significant at the P <0.01 level when compared with trehalose.
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