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Dillerential ECects of Casein and Soy Protein Isolate on Mucin Secretion
Stimulated by Dietary Fiber Ingestion in the Rat Small Intestine
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Kimio SUGIYAMA

Faculty of Agriculture, Shizuoka University, Shizuoka 422-8529

ABSTRACT

We compared the effects of soy protein isolate (SPI) with casein on the mucin
secretion stimulated by dietary fiber ingestion in the rat small intestine. We used
polystyrene foam (PSF) as a high-bulk forming fiber. Rats were fed the diets
including casein or SPI at a dietary protein level of 25% with or without concurrent
addition of 8% PSF for 10 days. Small intestinal mucin content and number of
total goblet cells in the ileum were significantly increased in rats fed the casein +
PSF diet compared to those fed the casein diet, whereas these changes were not
observed in rats fed the SPI and the SPI + PSF diets. However, the number of
sialo-mucin type goblet cells in the ileum was significantly increased in rats fed the
PSF added diets irrespective of the dietary protein source. This was reflected in
the increases in sialic acid content in the mucin fraction and Siat4c expression in
the ileum. One might expect the dilerential elects of casein and SPI on the mucin
secretion stimulated by dietary fiber ingestion to be exerted through the dilerent
amino acid pattern in the two proteins. Soy Protein Research, Japan 13, 85-89, 2010.
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Table 1. Composition of experimental diets

Ingredient Casein CaeinOPSF~ SPI  SPIOPSF
g/kg diet

Cornstarch 6525 5725 652.5 5725
PSF O 80.0 O 80.0
Casein 250.0 250.0 O ad
SPI O O 250.0 250.0
Corn oil 50.0 50.0 50.0 50.0
Mineral mixture' 35.0 35.0 35.0 35.0
Vitamin mixture® 10.0 100 100 100

Choline bitartrate 25 25 25 25

SPI, soy protein isolate; PSF, polystyrene foam.
'AIN-76.
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Fig. 1. O-linked oligosaccharide chains and sialic acid
in the small intestinal contents in rats fed CAS
or SPI diet with or without 8% dietary PSF
for 10 days. Data means = SE, n=6. Means
without a common letter diCer, p<0.05 when
analyzed by Tukey-Kramer. CAS, casein; SPI,
soy protein isolate; PSF, polystyrene foam.

a

Table 2. Food intake, body weight gain, and histologic variables in the ileum tissue in rats fed CAS or SPI diet

with or without 8% dietary PSF for 10 days"

2-way ANOVA, P value
CAS CASH PSF SPI SPIDPSF Protein| PSF | Proteinx PSF
Initial body weight, g 144 + 3 | 144 + 3 | 144 t2 | 144 +2 087 | 098 0.97
Food intake, g/10 d 149 + 6 | 146 + 4® | 141 + 4 | 162 = 3 030 | <0.05 <001
Body weight gain, g/10d | 55 + 2° | 49 + 1* | 45 + & 52 + 3% 0.12 0.78 <0.05
lleum tissue
Villus length, pm 385 +16 385 +12 | 376 +5 | 357 +5 010 | 040 0.39
Goblet cells, n/villus 103+ 03" | 140+ 04" | 105+ 03 | 115+ 04° | <00l | <001 <001
(left side)
HID" cells, n/villus 57+ 03| 31+ 04* | 50+02° | 22+06° | 012 | <001 0.32
(left side)
AB cells, n/villus 35+ 02°| 95+ 08 | 48+03 | 89+09° | 044 | <001 <0.05
(left side)
* 4 +
HID® + AB" cells, 93+ 03| 126+ 05° | 98+ 03" | 111+ 05* | 022 | <001 <0.05
n/villus (left side)

'Data means = SE, n=6. Means in a row with superscripts without a common letter differ (p<0.05) when

analyzed by Tukey-Kramer.

CAS, casein; PSF, polystyrene foam; SPI, soy protein isolate; AB, alcian blue; HID, high iron diamine.
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Fig. 2. PAS stained micrographs of the ileum tissues
in rats fed CAS or SPI diet with or without
8% dietary PSF for 10 days. Magnification =
200X. CAS, casein; SPI, soy protein isolate;
PSF, polystyrene foam; PAS, periodic acid-shil.
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Fig. 3. HID-AB stained micrographs of the ileum
tissues in rats fed CAS or SPI diet with
or without 8% dietary PSF for 10 days.
Magnification = 200X. CAS, casein; SPI, soy
protein isolate; PSF, polystyrene foam; HID-
AB, high iron diamine-alcian blue.
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Fig. 4. lleum mRNA expression of Muc2, Muc3,
Siat4c, and Gal35T4 in rats fed CAS or SPI
diet with or without 8% dietary PSF for 10
days. Data means + SE, n=6. Means without
a common letter diler, p<0.05 when analyzed
by Tukey-Kramer. CAS, casein; SPI, soy
protein isolate; PSF, polystyrene foam.
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