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ABSTRACT

Mental stress and food intake disorder are known to be involved in onset of obesity,
which increase the risk of lifestyle-related disease. We investigated effect of low
molecular weight peptides derived from soy protein on the central nervous system,
and found bioactive peptide with both anxiolytic and anorexigenic activity.
Soymorphin-5 (Tyr-Pro-Phe-Val-Val) is an opioid peptide derived form B-conglycinin
£ subunit. It has affinity for x opioid receptor and active in opioid assay system
using guinea pig ileum. We found that soymorphin-5 increases rate of time spent in
open arm in the elevated plus-maze after intraperitoneal (i.p.) or oral administrarion,
suggesting that soymorphin-5 has anxiolytic activity. The anxiolytic activity after 1.p.
administration of soymorphin-5 was completely blocked by opioid antagonist
naloxone. These results suggest that soymprhin-5 shows anxiolytic activity via
opioid receptor. In general, opioid peptides may stimulate food intake, however;
soymorphin-5 suppressed food intake after intracerebroventricular or oral
administration. Soy Protein Research, Japan 11, 132-137, 2008.

Key words . [3-conglycinin, soymorphin, casomorphin, anxiolytic activity, food intake
regulation
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INFTHEABLIOE MU LA v OBERHEILY
PHAEFA FRTF FHEES N T 2202, FEF
A FZBFENOHEAITIENK GG DO Tyr-Pro-Phe & v 9
T3 BREYISLETH L EmsnTws (Fig.
1). & b B-casomorphin-7®ONK¥ 7 I / BRELH]
(Tyr-Pro-Phe-Val, YPFV) #*KE.p3-a > 7)==
Y7Ly PO—REEFIHFET LI DS, 20
73BN EORSFRT T FRLEERL, #
NEOWEEMEF L7225, & B-casomorphin &
DA A VF A FiGMEE T EE2AMBL, &
5 % soymorphin & #44 L 729, & S IZARMZETIE,
BT T FOPIRLEM B L CBEIHER IO W T
Mot L7z,

;] &

KE.7- AHE HEDsoymorphin-5, 6, 7 (Tyr-Pro-
Phe-Val-Val, YPFVV; Tyr-Pro-Phe-Val-Val-Asn,
YPFVVN; Tyr-Pro-Phe-Val-Val-Asn-Ala, YPFVVNA)
BLUAAHEHFK O bcasomorphin-5 (Tyr-
Pro-Phe-Val-Glu, YPFVE), ™ ¥ casomorphin-5 (Tyr-
Pro-Phe-Pro-Gly, YPFPG) %, Fmoci:iZ & 0 FE4H&
B L, WAHHPLCZ W TR L, S5 ICHKTEL
2bDERMHLE. AVEFIAFLELE—X (F
HIATAIHE) BLOF YA FZRET 5T
= A Fnaloxone (BIOMOL internationalft#) # {fH
L7z.

bovine /-casomorphin-7

YPFEPGPI (Brantl et al., 1979)
human S-casomorphin-7

YPEVEPI (Yoshikawa et al., 1984)

soy /3-conglycinin
317 334

A --.FVIPAAYPEVVNATSNLN...
a ---FVIPAGYPVVVNATSNLN...
o’ ...FVIPAGYPVMVNATSDLN...

Fig. 1. Opioid peptides derived from casein, and
homology of human j-casomorphin-7 and soy
S-conglycinin.
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0.5% 7 IWVAF T AF NN TO— AR 72AEERY
KR TF R IV ERERL, BV T2l
TG L7,

WMENEGOHER, WENIIHA Fhza—-L7%
FOBM LT AW Thby, 207
¥ — VT (80~85 mg/kg, i.p.) T, bregmadk b
0.9 mm#% 7/, 0.9 mmMlYy, #E3mmDOAiEIC, 24G

Open arm

5cm

Closed arm 50 cm

L

Fig. 2. Elevated plus maze.
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soymorphin D ARR{ER
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K% W CTHE L7z, soymorphin-5 (YPFVV) @
7@x®ﬁﬂﬂki0ﬁﬂ&% Iy, A—=7vT7—24
2 BT B ETEREH OF & OB INAsED H 7z (Fig. 3)
LB, A—T T2k r7u0—X T — L0 AR
BEHEHEB ICEMAPREO N P72 D
(data not shown), TEIEICIIFE L LV EEZILN
. U LEOER XY, soymorphin-5IZPIAZNEM % 7R
T ENBHE AL % o7z, soymorphin-5id p 4 A A
FZEEICBMTE RS & &1, TLEY FEG
(GPI) # vy A ¥+ A FiEMAET LI L5
(Table 1), soymorphin-5DHAZVEHIAL £ 7%
— 2L TCVshhrk, FEFAL K7y T=R
®naloxone % V> THiES L72. soymorphin-5® & i
W52 BF =727 — A TOWAER B OB,

naloxone D FILE 12 & - TEAeICHE SN (Fig.4).

>
=

% of time in open arms

SM-5 (mg/kg)

Fig. 3. Anxiolytic activity of soymorphin (SM)-5

L72%%> T, soymorphin-SOPARZNEM L o A ¥ A A
FZBEREALTVEDIDEEZLNS.
INFTEAE, FELRBECAHE
5-bisphosphate carboxylase/oxygenase (Rubisco) H
kDo F ¥ A FTF Frubiscolin-6DEIEAN B L
OROHIRG I L D HALZERZ Ry ez RLTw
%75, rubiscolin-6DPALIERIL, 6 A ¥+ A F5&
BIROTHT, o ZBRBLOF =33 VDZENRE
ffLTwarZ etzezWHeEIZLTWEY., —7,
soymorphin-5OHAZIER I, o %BHRB L UOD%E
RIS T LTy TZA ML o THES NGNS
(data not shown). F 72, Rubiscolknd ) —>D
PR X7 F FrubimetidelZ & 2 HIANEEHIZ, 70
A 7T 2T YDy DPRHEEOTE AL LTV D
R L7722, soymorphin-5DHIAZNEH 1ZDP, 5%

p-ribulose-1,

Table 1. Opioid activities of casomorphins and
soymorphins using guinea pig ileum (GPI) and
mouse vas deferens (MVD) assay

opioid activity (ICs; M)

Peptides GPI(x) MVD(3)
human j-casein
human p-casomorphin-4 YPFV 20 >300
human S-casomorphin-5 YPFVE 14 n.d.
human p-casomorphin-6 YPFVEP 25 >300
soy [3-conglycinin /3
soymorphin-5 YPEVV 6.0 50
soymorphin-6 YPFVVN 9.2 32
soymorphin-7 YPFVVNA 13 50

n.d. : not done.

@
°
o

% of time in open arms

SM-5 (mg/kg)

after intraperitoneal (i.p., A) or oral (p.o., B) administration.

Values are presented as means = SEM. *p<0.05, **p<0.01, **p<0.001 as compared with the saline

control group.
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LCTHmensA-AHEHFED L b casomorphins-5
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% of time in open arms

SM-5
(10 mg/kg, i.p.)
Naloxone
(3 mg/kg, i.p.)

+

Fig. 4. Effect of opioid antagonist naloxone on anxiolytic
activity of soymorphin (SM)-5. Values are
presented as means = SEM. **p<0.01, ***p<0.001
as compared with each group.

[ control (n=6)
[OJ human $-CM-5 30mg/kg (n=5)

2.07 HAbovine 5-CM-5 30mg/kg (n=5)
RN S
(V] kok
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o
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0
20 min 60 min 120 min 240 min

Time after administration

Fig. 5. Effect of intraperitoneal administration of human
or bovine 3-casomorphin (CM)-5 on food intake in
fasted ddY mice. Values are presented as means
+ SEM. *p<0.05, *p<0.01, **p<0.001 as
compared with the saline control group.

Ocontrol (n=8)

15 OSM-5 3 mgkg (n=6) TH . L
ASM-5 10 mg/kg (n=9)

) HSM-5 30 mg/kg (n=9)
o 1.0
X
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20 min 60 min 120 min

Time after administration

240 min

Fig. 6. Effect of oral administration of soymorphin (SM)-5
on food intake in fasted BALB/c mice. Values are
presented as means = SEM. *p<0.05, **p<0.01
as compared with the saline control group.
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corticotropin-releasing factor (CRF) (ZIBAINHIVEH
EARGWIER E AT A LS N TS, LAl
3G, EAMEIWER & PIARIER & e R0 2B
T F FOBNIRD TE L\, soymorphinid,
IR EMAER 2B 5720, EFEERD
) AT AR S HINRIRNIAEAT 2 b0 L%
Abhb. Fiz, WIEMH % F & D2soymorphin D 1E
PP IRE I BRI <, BEAID B WK O E AR
HRTF P2/ NT200%, 4% EHT2FE
Thb.

=

Fig

0.5 1

Food Intake (g/20min)

cont

SM-5 (nmol/mouse)

. 7. Intracerebroventricularly (i.c.v.) administered
soymorphin (SM)-5 suppressed food intake in
fasted ddY mice. Values are presented as means
+ SEM. *p<0.05, **p<0.01, ***p<0.001 as
compared with the control group.

li\ ‘,

ATEBERD ) A 7 &5 5 R OSAEICIE, BHNA L AR AR RTEIHEE 52 &8
HMHENTWAS, KR TIE, KEARBHRDEGTF~TF FORRIEHICER L, Hfifl%is &
CESIMHER 28§ 2 £BIGER7F P2 RB L7z, p-ar 7)==y g7z PHRO#HHE
FEFA FXRTF K& LTHEA DR L 72soymorphin-5 (Tyr-Pro-Phe-Val-Val) 1, JEFER B L O%E
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