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In Vivo Physiological Action of a Soy Protein-Derived Multifunctional Peptide
Kousaku OHINATA"

Graduate School of Agriculture, Kyoto University, Uji 611-0011

ABSTRACT

We reported that Arg-Phe (RF), a vasorelaxing dipeptide, exhibits hypotensive and
anorexigenic effects. In this study, we found that a vasorelaxing tripeptide GIn-
Arg-Phe (QRF) is released by gastrointestinal protease-digestion of (3 -conglycinin,
a major storage protein of soybean. Furthermore, we focused on pyroGlu-Arg-Phe
(PERF), which was assumed to be converted by QRF, and detected in the digest.
PERF exhibited vasorelaxing activity equally to RF. Both pERF- and RF-induced
vasorelaxing activities were not blocked by inhibitors of nitric oxide synthase (NOS)
and cyclooxygenase, which contribute to production of NO and prostaglandins
already-known vasorelaxing factors. pERF also activated CCK-releaseing
enteroendocrine cell STC-1. Intriguingly, pERF exhibit long-lasting hypotensive
elect than RF in spontaneously hypertensive rats (SHR) after oral administration.
PERF is the first pyroglutamyl peptide derived from soy protein with long-lasting
hypotensive activity. The conversion to pERF was enhanced druing heat treatment.
Soy Protein Research, Japan 18, 89-92, 2015.

Key words : 3 -conglycinin, peptide, vasorelaxing activity, hypotensive activity, food
intake regulation

goooooooooooobooooooboooo gooooooOoooOooOoooboOoooONDODOD

goooooooooooooboooooobooooo goooooOooooooooboboooooobooooo

OOOArgPreORFOOOOOOOOCOOOOODO goooooooooooobooooooooooon

oobooooooooooooobooOoooboooo oobooooooooooobooooooooooon

0000000000000 0D000000000 ooooOoO0opoOooooooooo00in vived OO
oooooooooooooo

061100110 000000000

0O00O0o0ododovol. 1820150 89



oo

GIn-Arg-Phé&l QRFOO O O pyroGlu-Arg-Phél pERFO
OFmocO 000000 OOOOOHPLCOOOOOO
OO0O00D00OL-NAMEOOODODDODODODOOmMOO
0000000000000000 lorglumided Sigma-
AldrichOO0ODO0DO0OO0O00DO0O0O0ooooo

oooooooooot™®
O0000000000SHROOODOOOOOOO
00000000000000000000000
000000000000000000000000
000000000 O00Fg 100000000
OO00D0OONOOPGODDOODODOOOCCK,OOO
000000000000000000000000
oo

gooooooooggr®

00000 0SHRD OO O tail-cudd O MK-20000 O
000MMO00000MO 00 Orail-cul0 00000
000000000000000000000000
00000000000 000000

cckooooooooooosTte-ioooooooo
0w

STC-10 O ODMEMO 10%FBSO OO0 O0OO0ODO0O
0% 0000000000 OS33000 cells/wellD OO 0O
gooooooooooOoDboOonocalcium Kit -
Fluo 40 00000000000000000000
O Fluo-4AMO 0 0 O Loading BuOerOD OO OO O OO
obooooooboicoboooooooOooboooooon

A B
Sample

95% O2—= ~ Peptide (RF)
+ 5% CO2 Phenylephrine \|¢ Papayerlne
5 mL Magnus tube l, v
a|b
h Mesenteric artery

isolated from |

5Min civeveeenche Y .

Relaxation (%) =a/bx 100

Fig. 1. Measurement of vasorelaxing activity (A) and
typical vasorelaxation (B).
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Fig. 2. Conversion from GIn-Arg-Phe (QRF) to
pyroGlu-Arg-Phe (pERF).
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Fig. 3. Comparison of vasorelaxing activities of soy-
derived RF-related peptides.

0O00O0o0ododovol. 1820150

Relaxation (%)
0 20 40 60 80 100

pERF

+ indomethacin

+ L-NAME

+ lorglumide u
The mean + SEM (n=3-4), "p<0.05 vs control

Fig. 4. Effects of several blockers on pERF-induced
vasorelaxing activity. pERF (10u M) was added
after application of indomethacin, a COX
inhibitor (3u M); L-NAME, a NOS inhibitor (100
p M); or lorglumide, a CCK antagonist (30p M).
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Fig. 5. Calcium response of pERF in CCK-releasing
enteroendocrine cell STC-1.

Table 1. Comparison between physiological actions of
QRF and pERF

Action QRF  pERF
Vasorelaxing eJect O O
Max. hypotensive elect (mmHQ) 9 20
Duration (hrs) 2 4
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