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Dietary induction of intestinal alkaline phosphatase intended to detoxify
endotoxin and analysis of its mechanism of action.

HINO, Shingo
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It has been suggested that inflammation induced by lipopolysaccharides (LPS)
produced by intestinal bacteria and transferred into the bloodstream causes various chronic
diseases. Additionally, studies using genetically modified animals have shown that intestinal
alkaline phosphatase (IAP) attenuates LPS toxicity. This research aimed to search for dietary
components that induce IAP and verify their efficacy. We found that germinated brown rice increases
alkaline phosphatase activity and LPS dephosphorylation activity in the intestinal tract. However,
the increase in alkaline phosphatase activity was not due to an increase in IAP as previously
reported, but was suggested to be due to an increase in another type of alkaline phosphatase.
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SCFA ’ ’ Table 1 Food intake, body weight gain and inteﬂind variablesin (ats fed control diet (CS) or adiet containing whole
? wheat flour (WF), whole barley flour (BF) or germinated brown rice flour (RF) for 28 days
’ BF cs WF BF RF ANOVA
, Food intake, g /28 d 5056 +12.6% 500.4+126% 54841020 62454209 <005
WF Body weight gain, g /28 d 179466 1789440 1609481 1866124 058
Food efficiency, /28 d 030001 030001 031001 0302001 084
p_NPP Small intestine length, cm 172426 1162419 1188422 1172431 090
IAP(Phe sen.) Ceaum
no-1AP (Phe insen_) Tissue, g 0894005 106003 142+004* 077003° <001
RF Contents, g 28+0.2° 59404 85408  29400° <001
50% pH 7.740.12 6.8 +0.2% 63 +0.1° 73402% <001
Organic acids, pmol/ g cecal contents
(Figure Acetate 320422°  395433° 37.9426® 433430° 006
l) Propionate 129 +1.2 210409 24614 142+11° <001
LPS s n-Butyrate 42405 55+1.0 51406 52405 0.60
1AP no-1AP SCFA 491437° 660238  67.5341%° 627242 <005
Succinate 71438 336473 479438 188466 <001
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Figure 1 Phenylaanine sensitive and insensitive alkaline phosphatase activities in rats fed
the control diet (CS) or adiet containing whole wheat flour (WF), whole barley flour (BF)
or germinated brown rice flour (RF) for 28 days.
Data are means =SE, n=6. p-NPP and lipopolysaccharides (LPS) were used as substrate.

Unit of enzyme activities at pH 9.8 (p-NPP) and pH 8.0 (LPS ) was defined as the amount of
enzyme releasing inorganic phosphate per hour (umol/hour) .
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Figure 2 Phenylalanine sensitive and insensitive alkaline phosphatase activities
in rats fed the control diet (CS) or adiet containing 30 or 60% germinated brown
rice flour (RF) for 28 days

Data are means ==SE, n=6. p-NPP and lipopolysaccharides were used as
substrate. Unit of enzyme activity at pH 9.8 (p-NPP) and pH 9.0 (LPS) was
defined as the amount of enzyme rel easing inorganic phosphate per hour
(umol/hour).

LPS LPS
IAP -Phe IAP
LPS
1 IAP

IAP LPS



2 2 0 0

SEKI Manami MIWA Akiho OHSAKA Fumina KARATSU Yugo TSURUTA Takeshi HINO Shingo MORITA 41

Tatsuya SONOYAMA Kei

Local free fatty acids trigger the expression of lipopolysaccharide-binding protein in murine 2022

white adipose tissue

Bioscience of Microbiota, Food and Health 54 65
DOl

10.12938/bmfh.2021-061

Miyata Takaaki Mizushima Takayasu Miyamoto Nobuyuki Yamada Takahiro Hase Koji Fukushima 86

Michihiro Nishimura Naomichi Hino Shingo Morita Tatsuya

Skate-skin mucin, rich in sulfated sugars and threonine, promotes proliferation of 2022

<i>Akkermansia muciniphila</i> in feeding tests in rats and in vitro fermentation using human

feces

Bioscience, Biotechnology, and Biochemistry 397 406

DOl
10.1093/bbb/zbac003




