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Elect of a Hydrolysate Prepared from Soy Protein High Molecular Weight
Fraction on GLP-1 Secretion and Glycemia in Rats

Tohru HIRA, Maya MURAMATSU and Hiroshi HARA

Research Faculty of Agriculture, Hokkaido University, Sapporo 060-8589

ABSTRACT

Glucagon-like peptide-1 (GLP-1) is known as an incretin hormone that is released
from enteroendocrine L cells and enhances insulin secretion after meal ingestion.
Sugar and fatty acids are well known to stimulate GLP-1 secretion. But studies are
limited on protein/peptide-induced GLP-1 secretion. Recently, we demonstrated
that a hydrolysate (ZeinH) prepared from the indigestible corn protein. Zein
stimulates GLP-1 secretion and attenuates hyperglycemia in rats. In the present
study, a hydrolysate was prepared from soy protein isolate indigestible fraction (high
molecular weight fraction: HMF), and examined whether HMF hydrolysate (HMFH)
stimulates GLP-1 secretion and alects glycemia. HMFH induced significant increase
in GLP-1 secretion and intracellular calcium mobilization in GLP-1-producing
enteroendocrine cell lines. Direct administration of HMFH solution into the ileal
ligated loop of anesthetized rats induced significant increase in GLP-1 concentration
in the ileal vein. However, HMFH administered into the ileum of conscious rats
did not attenuate hyperglycemia induced by intraperitoneal glucose injection. In
contrast, ileal ZeinH attenuated hyperglycemina. In our previous study, ZeinH
was reported to reduce GLP-1 degradation in the plasma in addition to stimulating
GLP-1 secretion. Results in the present study suggest that HFMF is insulcient to
attenuate hyperglycemia due to the lack of potency to prevent GLP-1 degradation.
Soy Protein Research, Japan 13, 70-74, 2010.
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Fig. 1. GLP-1 secretion from GLUTag cells by
various protein hydrolysates. GLUTag cells
were exposed to various dietary protein
hydrolysates (5 mg/mL), an intact protein (BSA
at 5 mg/mL) and 70 mM KCI for 60 min. The
supernatant was collected and assayed with
GLP-0O0 EIA. Values are relative (%) to control
GLP-O secretion, and means + SEM (n= 6-8).
+; p<0.05 by Fisher's test. AEH; albumin egg
hydrolysate, MHY; meat hydrolysate, HMFH;
HMF hydrolysate, ZeinH; zein hydrolysate.

ZeinHOOOOOOOGLP1OOOODOOODODOOO
0000 O00HMFHO ZeinHO O O O OGLP-10 O
00000000000000000000000
AEHOMHYOOOOGLP1OOODOOOOOOODO
O00MO000000005 mg/mLO0 000010
mg/mLOD 000000000000 000000

ooo

GLUTagD 00O DD0OO00O0DD0OO000D0DO0O00
OGLP-1000DDDO0OO0ODDOOOODHMFH
OGLP-0000O0DDODD0ONONONOODDOOO0
00000000000000000GLUTagd OO
5000 g/mLOHMFHO OO0 00000 OO0 ZeinHO
0000000000000 0000000D0ODOO
O00O0O0OO0OHMFHOOOGLP-1OOOOOOOOO
000000000000000000000000
0000DD00000GLPA00000DDO00000
00000000000oOoOoooOoooo®o0n
00’000000000000000000000
00000000000 000DO0O00og

72

250
200}
Z 150} —— ZeinH
= —— HMFH
B
O 100}
<
50}
0
B2101234567809

-50*+ . .
Time (min)

Fig. 2. Changes in intracellular calcium concentration
in GLUTag cells in response to HMFH and
ZeinH. GLUTag cells were loaded with fura-
2 and exposed to HMFH and ZeinH (500u g/
mL) from 0 min. Values are changes (A [Ca®'])
from basal calcium level, and means of 3-4
experiments.
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Fig. 3. Plasma GLP-1 concentrations in the ileal vein
after ileal administration of water or HMFH
solution into ligated ileal loop in anesthetized
rats. A ligated ileal loop was prepared in
anesthetized rats. Blood samples were
collected from the ileal vein before and after
ileal administration of water (2 mL, open circle)
or HMFH solution (300 mg in 2 mL water,
closed circle). Plots with a plus (+) sign diler
significantly from the value at 0 min (Fisher's
test, p<0.05). Plots with asterisk (¥) sign diler
significantly between treatments at the same
time point (7T-test, p<0.05).
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Fig. 4. Plasma glucose and levels during the
intraperitoneal glucose tolerance test (IPGTT)
in conscious rats after the ileal administration
of water, HMFH or ZeinH. Water (2 mL, open
square), HMFH (500 mg/2 mL, closed triangle),
or ZeinH (500 mg/2 mL, closed circle) was
administered into the ileum 30 min prior to
intraperitoneal glucose injection (1 g/kg). Blood
samples were collected from the jugular vein
before (-30, 0 min) and after (15, 30, 60 min) the
glucose injection. Values are displayed as the
means + SEM of 6 rats in each group. Plots
at the same time point not sharing the same
letter differ significantly between treatments
(Fisher's PLSD test, p< 0.05).
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