IWITES: 4564% 45275 101H~107H, 20154

B =

101

7 5 R ARBY IR B W T P B sR e 2 A9 %
HROMFHRRTF B

AR KZ

INUR AR A e bR SRR e R A bR e 20l i 220 (P B2 2 —)

TR 1ITHL - 1 (T755-8505)

Key words : fiiHIR~ 7 F &, MA Pk, EHRoHEN SR 7F F,

AN 377 2 IEARAFPE L 4 b

38R

MR, Bk ORE, SIERE, OA%
% L OLMERII LT, 2018k 2 W
DT, HHENTVLREHERETHL. b0
BT, BURBERANIET A L L
Wizsd, HED O EIRE 2 B s o
5, MAEMZEEI SR TRSVPERATEE, &
NS OLMAERDO T O—B1 & 7 5 aetE A AE &
Na. 3512, MEShEMERSPKREETHN
X, EHEORRBICOEIL EHfFEINS.

ZIT, BMREMKS D OWEL A2 ) ==V
FrAtv, MAEWREHEZ AT /EME5E LT,
KBtk o kX7 F F# (FDPFs) # R L
7-. FDPFsix, EHIWEER Y v 87 B RiE% %
JHWTHRH Y Y7 E SIS NIRRT F KT
HY, WEERRE LT 7 e KRB IR &R 25
FEARAEE IR Ao Rl 0 2l S & 7. S 51T,
7 V7 MRE RS RN 2 T, FDPFsOHH 5
WD H BT I VBN EHT L4 DODXRTF R
(PG, GPG, VGPG, VGPGG) #FxElL7:. Zh
LONRTF FIAMEREEZATL2H0L LTBE
ELHMEDLRVHBRTF FTHo 72,

FDPFsh HHE SN FHBRTF YO 7 I /2
BHNZHE > THBE LR TF Fid, EBIZT &k
BYIR P  4 v & R BEARAF R AR S 72, 2 51T,

PRE274E 2 1 9 Hsz Bl

R7F FRIS U CMAFEIEH Rl L2720,
R EODOVGPGG% ik 3 2 Hi MO Z KO 5-H7R
sz, 72, ZonFRE, WA FES oMY
AN A4k VIRE ([Ca2]li) ORTEMEDR
Moltzd, I O Caz RZ O T I X
AhorEzZohi:.

FDPFsid i J) 22 e 14 70 M55 iR 1 2 4 L
Tl erb, MiEH%Z FHT 24 L% Ei50
L0 s LI NAS. 2, MEXRTFFHH
MRERZALTBY, $KkENTHLI 05,
TEFHE 2 EDORIEMAOILA D HE & ZeduiE, O
EHRORZENERANEHMCTE 2L > Tw5
LHifEI %,

*

il

ML, R OB, S EE, A%
7 &% L QLB UM ek 2 b
FTHHENTOLHEEETH L. o 00IMER
T, BURERIUEMET LGS L v
O, HED»SHEIOTEE 2 LM EMR G ohn» s
MEMWEZ T ZRES TSP EATEE, hb
DOLIMEIHROFRIO—B & 7 2w feth s S h
A, EBIZ, FEINENMESIKEETHL,
HHEORIIC SR LIS 5.

ZIT, AMREMKS P OWRES A2 Y —=V
TRAT, MR M MRV % 43 2 Adks &
L<C, Ketkofalik~x7F N (FDPFs) %



102 INEIE:  564% #5275 (2015)

BB Lo THET A, AMEOHWIZE, o
FDPFs® ML fW#R/EH 2 ZEBW KT 52 & T
»5b.

AR KRBT E

1 HEE

75 YF=v (BK) @EXRTF FWIGERE, AHN
TF FOPGGIZ A 7 7 Ak atl, PGGZEERL ZD
DGR T F FIREELY:, €OMDOTXTOR
FITHOEHE L VR EROMEO D EMA L.
FDPFsiZ W% & ¥ 587 Bommesdk (Fas
7 —EN [AMANOJ) ZMHWTh Y +ERER 5
ERED INT2HDOTHY, Ml ERXSHEA2 S A
FL7-.

2 EX

M BEBRE Y & —X 0, Bk 7 & w KRB
(AW TATR) % EBIEEEOH 1 em T2 54 3
cmfRIRL, o2 LOREGAT A (95% Oz, 5% CO2)
%l 5 Lok L7zKrebsil (123mM NaCl, 4.7mM
KCl, 155mM NaHCO3, 12mM KH2POs, 1.2mM
MgClz, 1.25mM CaClz, 11.5mM D-glucose) TH)
RN DML Z BE it L, BFEEICHR bR - 7. BRI
W HIZ A L O BRI 2 LY Bn 7z, AR Z Y
Fr&, KrebsiiHzT4CTRIEL .

EBMH, 5 LORGA A THlA L7 Krebs
WIS T, mEEZ R EE, #)E
THEEMHER Immx 4mmZEB LA NE (N
BE) (&, ML Rl ) B2 RE T, ik
EHCIENPEEZ B —HRY, BRELz. W
JROBRZE, BKIZ & 2 ok SUS ORI X ) R
L7.

3 J4RREBIROEFEH IS (1mmX 4mm)
Z AW EERDAIE

RN EEBRTDOWTIE, LAR O Thlik L7z
FEHE s TIF o 72278, AARBIZE, 74 ¥ —o
AN L A 2 B2 L 72 A REAZ 5 L, X
WHME TV AF2a—H— (FDEY 27 v 7
Panlab) (28 &, Wi GEEJJM 7 >~ 7 : Panlab)
Zal L Clskil (R EMARY L a—4—U-603:
Pantos) THJJZ MM L7,

MAE SRR E, <7 X 2EHO 7 mlOKrebsiEiiiZ
5 EH)MEL, KrebsillZFIZREHN A T/NTY)

Y LT w7 RN, EEAEICTITCITR -
TKZEWER S, T2, M ORBRRIZOWT
B, 37CTHIRLIEBE T A ZBRAL2d D&,
105128 (118mM) # Y w7 A3 (10.9mM NaCl,
116.8mM KCl, 155mM NaHCOs, 1.2mM KH2POq,
1.2mM MgClz, 1.25mM CaClz, 11.5mM D-glucose)
WA LB & 5 gl &k L, Zofk
KrebsiilZ & H# U 5 45 Witk <&, #f ki) % S
L7:t%, & 51255 M Krebsiir TN % Bl5t4
LEEEBRYDBRL, ®AH Y ARG X B IEO
REVEE K& S Z2EICHILED 2 o b L7z,

FrikaR ) 2 BB L L7288 T, 40mM A ) 77 AR
(40mM K+ ; 87.2mM NaCl, 388mM KCl, 15.5mM
NaHCO3, 1.2mM KH2PO4, 1.2mM MgClz, 1.25mM
CaClz, 11.5mM D-glucose) %Mz, < DIHEHE
FWAIRBIEL 228, BKEZRMEME 1 uMIZHR 5 X
MR THNEDAMEMER L7z, WESEA S
TWAYA, WIS 25, BRELZYS, bk
e SR,

ZOHk, 40mMA Y 7 AR &) I S,
FDPFsZ 7213 &R~ T F FEM A, 13 i s
ZBIS L2, HREERIE, 40mM KDL 2 100% &
LT, mRbEEEEL .

4 HBHESMEICLBZIXTFNORTE

FDPFsD 7 X 7 BREHIDLE X, & v 7 2 H &
G MiEt (API 2000, AB SCIEXAE#) Z Wik
L7.

%9, MICFDPFsOZ&E5H (MS) A~XZ b
NEfRlth, =7y T BHXRTF FOMSAN
JIVEMHBL, F¥—270% 7 ARE RGN
(MS/MS) AXRZ PO EH )T 3 V=T K
P rF4 T TRICEIDVR/ESI AT B 5y 7 F
[Pep Novol 2 %5, FDPFsON57 I JBEET
DADODRTFFOT I JBEH ZRELT. &5
2, REL7eRTF FEFE—DT I BES% bD
BEWRTF FEAHK L, FDPFsHEXRTF FEH
WRTF FOMS/MSAXRZ P VvElkig$ 52 &
T, 73BN R MR LT,

5 JA4BRERLEFSHEAF (FWEEL)
[Caz*] iDBEIE

7 & b R IR M A T s (N IEL) 128U
% [Caz ]ioWEid, Lo -» ThR7z )k
TR L7z, Myl s s L, Eidgh225uM



I AR %2 A3 2 BT F 103

D HNEAIE Fura-2% & & Krebsi i <, 37C, 90
G4 v F 2= b L, SOLRIEZ IR L7,
Z®D%, 340nm (F340) &380nm (F380) D3 H.
JhEESEIEGHC X 2510nmOHOEREEZMEL, D
o (F340/F380) #H M3 55312& 0, [Ca*']id
WEZEAT- 7. [Caz]ild, 40mMA V7 A EHIC
X% [Caz]ibEH##%#100%& LCTHRIL .
6 HrEtaniE

B3P s EGE TR L 72, 3T L RO
EAWEIE, 9 —IohE SO THRNOA R
ABREEZITV, HEEVPDDILES EME
(Tukey-Kramerki ) %17 7-2.

] S

1 IMEHEEICH(F BFDPFsORE

MR ERKSEZAZ ) —= Vv F LR
FDPFs2s, W% B2 L7z 7 & el REY IR i 45 73
iR zlEsErZ 2 /MLAE (M1A). X
1BITRT £ 912, COubRIERIE, WBREARLNEZ
mL7z (P<001).
2 A TLBHEEMIStERV-ABERRENTF

NI

FDPFsH'C, M MEIEHZH T 2 RAXTF
FEEETH72012, ¥ ¥ F 2R v
THEBEMNZT-722 25, K2AD LEDOMSA
A7 FIVIZRT R, FDPFsIZiZZ L OXRTF F
BEEFhTwni, BHlz2) -8 —213, BIOA
Darvio—n (M2AOTE) TRBIgIhiy
572728, FDPFsH¥DHDTH 2 LHIKi S iz,
COWIETIE 1 ~4 DF G EDIFI2RAXRTF FIZ
WH LT L7

EHIT, MSARZ bV (R2ADTEK) T1~
4 DF T DI 72RKNRTF F (FDPF1~4) 13t
L TMS/MS###HT &2 17\, 14 5N 7=MS/MSA X7
MVEXRTF F5HY 7+ (Pep Novo, 7V 7 1 )V
ST RFEH T4 T IRARE) 2T L L
ZAH,INBADDORKRXRTF FOT I BEHINL,
PG (=FDPF1), GPG (=FDPF2), VGPG (=
FDPF3), VGPGG (=FDPF4) ti#Esh, Zh
LONRTF FiE—lodk Lz7 I BRES 24 L
Tz, RIS, TRHWESNIZEXTF FDOT I
J BEH OFEFEE G721, ZhZFho7 I 8

WA > TRTF PR L, ARG T
MS/MSAXR2Z MV ZEHIE L, FDPFsHikd KA~
7F F (FDPF1~4) ®MS/MSA X2z bV & Mg
L7, ZORE, WHEOMS/MSARY b VIidses
WZ—3% L72DT, FDPFs® 1 ~4 D RKRRTF F
X, #hZ#h, PG, GPG, VGPG, VGPGGTH %
tREsh/: (M2B~2E).
3 IMEMRICHTIERNTF FORHE
BT F F (PG, GPG, VGPG & U'VGPGG) #%
EBICMBE MR R H T 2 0HRD720, Nz
Bpd: L7z 7 & b IREY IR ML P W 4 v & Bl v, i)
EBrE To 72, H3ITRT LI, ThHETRTD
BT F FIE7 & el RE IR ML P8 5 1S B
WEEEARAFPECH R 2 AT AR A R 2 R L 72
(P<0.01).

A
100
-
k=]
2
20 4 mg/ml FDPFs
113‘FM K* 1]:I\TBK
40 mMK* 40 mMK*
Time
B so
: ) /l
°
®
o 30 l
5
—
AT |
o
@
* /+///T
10 / l
D -+

0 2 ! 6 8 10
Concentrations of FDPFs (mg/ml)

1 WEEZERE LT 75 RE) IR -3 5 4 i 040
mM K2 X 2 Wi (263 5 FDPFs O itk #h 5
(A) 4 W4T o 72 EBOREWNLEIWE P L—R%2RT
40mM K2 & 2 A28 % KB L 72 %, FDPFs% iR
My, mAEMRREEZ L L. WEOKREE, BKIZX
L AR BUS O RICE D #EFE L7z, (B) FDPFsIZ X 535
ARG D MASAER, 7 — 7 13 2 RS (n=3
~4) WZTFER L., BEREHICE LT, —ICRLE SR
ORHERIZP<001E 2o 72, ZDHROEZ EHERHERIL, 5
J£04mg/mlE 8 mg/mlD [ TP<005& 72 » 72, iR,
40mM K12 & 2 Ui 2100% & LT Rl 2 &M L 7.



104 INCIES: 85645 % 2%5 (2015)

s FDPFs

Intensity

Intensity

B 156 FDPF 4 (386.2) w3

Intensity
£
8

00 1452

- 2 1734 w3 3,
1 Bres w2 |me 0 | e M ppbomossesmee | M2 mpomen |
L1l 100 1 1 00 180 o mrz D’gﬂ 0 0 am 10 ] k] m

m,
= Synthesized peptide VGPGG (386.5) 202
g S840
A7
£ 04 181
2047 1272 w0
1 | w2 -lm g 124 s | s wa TN
i T T T T T T T T T T T T T - T
0 W oW W W W% W0 W0 M0 M0 W W 0 W W W
miz, Da
70.1
C 550 FDPF 1{172.9)
z 4068
(=
£ 20e8
° 551 502 830 _s6.8 101.2 1112 1732
30 40 S50 80 70 S0 S0 100 110 120 130 140 150 160 170 1850
701 miz, Da
Z 08
]
nthesized Peptide PG (172.9)
g 2.0e8 e Pep
Aa 173.1
"3 40 60 60 70 80 ©0 100 110 120 130 140 150 160 170 180
miz, Da
D TO
%. 2,086 - FDPF 2 (230.1)
E 1.0e8
e 58.0 84.0 121’2 1554 1734 i
’ a0 80 80 100 120 140 180 180 200 220 240
miz, Da
B0a7 701 N "
= Synthesized Pepfide GPG (230.2)
T D0e7
T aoae7
- 1271
20a7 1733
o ot e 2132 2303
a0 (-] a0 100 120 190 180 180 200 220 290
miz, Da
E 928 L
= FDPF 3(320.2)
Eu-u 701 2302
= 77 1554
Ls.\oe.n\ 122 ‘i" ’iz-‘ 810 197.4 2130 o asas 041 3088 p
: an a0 -0 100 120 140 180 180 200 2o 240 200 80 300 20 3a0
miz, Da
2008 Synthesized Peptide VGPG (329.4) 731
=
]
E o ma 1274 w83 .
h "." I_ I_ 2132 [ a3 3204

4 B0 80 100 120 140 100 180 200 220 240 @00 280 200 @0 3%
miz. Da

®2 FDPFsB &L PHENRTF FOMSAXZ bV (A) EMS/MS AX% F)V (B~E)
(A) FDPFsOMSAXZ v (FE) #2BBEOADIY PO —VOMSANRZ MV (FE) LRiEELE. EfMov—2 (F
B 1X, v hu—n (TE) TSN TFDPFsORIZHI S N7-720, FDPFsHkE M Ehi-¥—2Thb. =
DIFETIZ, 1 ~4DBFEDONVLRARRTF FOY — 7 (22 45 TTHRIFL7-.
(B) KT F RFDPF4OMS/MSAXRZ bV (LE) OFTICE D, VGPGGEHIE SNz, TEIZHAHKNTF FVGPGG
DMS/MSAZ~XZ Fv. (C) FDPF1& &K~ TF FPGOMS/MSAXR 7 V. (D) FDPF2: &~ 7 F FGPGOMS/MS A
~R7 M. (E) FDPF3& B~ T F FVGPGOMS/MSA~XZ MV, (B) ~ (E) MDA v aNOMFII T FREZFET.



I AR %2 A3 2 BT F 105

/2, Iho—dodidT a7 I RS 24 L
T2RTF R, ZO7 I BEOBMIEEY, ik
RFWmMy 2B s@gIhs (R7F FIRE
5.81mM TP<0.05, 11.61mM TP<0.01).

@
o

@
o

=
o

2

0.1 1 10

[X]
o

Relaxation Ratio(%)

Concentrations of identified peptides {(mM)

K3 WKL 27 7@ REIR LS F SR o

40mM KHZ X 2 I 203 2 G~ 7 F F Ok
RO BEEEARAT

(A) MS/MSZHHTIZ & Y FDPFsh SR EE N7 TF F
DT I BRI > THRLZRTF FIZ X BRK
%% : VGPGG (=FDPF4, @), VGPG (=FDPF3, A),
GPG (=FDPF2, O) KUPG (=FDPF1, A). i3z,
40mM K12 X 2 Ui 2 100% & LTk KB 2 45 m L
72, F—F I3 FEHME (n=3~9) THERL. BEEKE
(<9.1%) &, HHTRHLIHWOTHEEL .

NTF FHOEERENE, —TRE S TIcB W
TTRTP<0.01E o, ZOBEERELRITo 72,
VGPGGI3058—581mM, 058-11.6mM, 1.16-11.61mM
T, VGPGIZ0.58 —5.81mM, 058 —11.6mM, 1.16 —581mM,
116 - 11.61mMT, GPGIZ058—11.6mM, 1.16—11.61mM
T, PGI2058 - 11.6mMTP<0.05% 72 - 7=.

Fl— BB AR TF FHOAEAZ, —xhiES
BARTITB VT, 58lmMTP<0.05, 11.61mMTP<0.01&
otz TOBLEMEEZITo72. X7 F FikE581mM
TVGPGGE PG, 11.61mMTVGPGG & PG ’GPGEPGT
P<005& 72 5 7-.

=
=]
L}

[Ca®} (%)

S

Smin

S T

40 mM K* 40 mM K*

1M BK

(=4
=]

Tension (%)

o

5.81 mM VGPGG

K4 HHARTF FVGPGGIZ & AL 45 g o [Caz+]ik
B OEBENE L — X

3T o 72 EBORER Z/RT. XTF FIRMRFICED

Hp [Caz+]id— ko mIRE [ O &L BT HE IR &

LH5DTH5H.

4 BENTF KVGPGGIC & 2 MEIEDHEE
BT F FIZ X 5 M5 Wy 2 %4 % 7:
B, WMERTF FTikE, RAMWKEIHREHD
VGPGG%E HIVy, WIEZ B2 L7z 7 & s IREY IRV
W4 # T [Caz ik RN ORI E % 47 - 72
B4 2R T 912, 58ImMOEK~R 7 F FVGPGG
X [Ca?]iZ KT 852 &4 Hl 2 ilig 2 51
X L7z, ZhiE, VGPGGAH-HE 5 I o Caz
VKT (=Caz IArvEobAe) 12 X ViR BhIR
R S LT L EBMARKBE LTS,

BEmEE LD

1 FDPFsXIIEMNTF NI & 5 MEMRDFE
FDPFsiC & % 45 a1k, 0.4mg/ml~ 8
mg/mIOPEHP T (K 1B), HFRXTF FTIX
058mM~1161mMOIREHPAT (X3), HlfERIC
WA B SN, 5B —BORRETOIM
KRR & WEAEAE T ClERI R OME P LETH 5
LEZOND.
Flo—HOGHRTF F (VGPGG, VGPG, GPG
J OSPG) D[l — i o it 35 sz 1%, 73 M
OBHINT B2oNT, ZOER R B L 22
729 (HM3), ThHDRTF FIZHF 58 Ll
RalZ R DA T W BB E 2 Hh 5.
2 BABANTF KVGPGGIC & 3 MEIEDHEE
[Caz*]i & B I ORIREIIE OFERA S, VGPGGIZ
X 5 ML, [Caz] i DK TFIZXAdDTIEERL,
H Vv D IEAFVE O M HbAE % /R LTz,
SR RGE O AV Y NRZE KT S ¢ 5 M
Woth Yy FAvyEyIx—E LTIk, cAMP&
cGMPAIHI 5N TWB DT, VGPGGIZT F= VY
75— T VY 7 5 —ERGHILYT 5hk
WrEZONL., TRHERKXZ LA F FREBOM
HizowTix, 5BOBEAPLETHS. L, K
WIZE TR SNZZHBAR 7 F F oMz 5k 2 4
THOTHNE, TFNBY 7 F—E¥2iHEELT
HGHEAMFRZR/IK, FToVBY 7 5—E2 &
HL72ZHE R EVHETL2WRENEZL LN S.
3 4 T LBEENNEIICEKBFDPFsONXTF
K OREE
AT, & v FAMERSHFENCX S, MS
ANRY MV EMS/MSAXZ MV & HWTFDPFsIZ



106 INEIE:  564% #5275 (2015)

ZENDADDRRXRTF F%VGPGG, VGPG,
GPGRUPGERETAHI LA TE (M2A~2
E). ShOHOXRTFFIF, ShFcAaMistsa
T2LVIMEOHHII L L, BELHLWRTF
Tho7.
4 FEO

FDPFsix, # Y+ OBRK»SAE SN TEY,
MARORE TR S M, KEETHS. »o/NEH
LN I NG5 2XRTF FRIXRTF F2HATY
29, AWETH, MEWERMEHEAETEXTFF
LT, 2R7TF FDOPGE 3XTF FDOGPGHIFH
EINlz, ThozEz2HbEsbL, FDPFsi,
M5 % PP 3 % A L% RSS2 Y 155 W
BEZONDL. TOWEEEZRET 521X, 5,
EBICFDPFsz £ LB OH BT F F ol
JEZRRDUEND S,

T2, MESMANCIVHMEESNXRTFF
(VGPGG, VGPG, GPGKU'PG) &, FDPFst [d
BRI ) 2 D R 2 MAS R R 2 b > TH D,
POKRBEUETHLI DD, FHHMALICTHZ L
A3C & MM O BVEIAEHC S JikT % v ie
PHoTwWhHEEZOLND.

4t o

ARERZBICH2Y, THRETESVWELLGE
T EERL 2 - AR RE 701 0270 B D /AR
Pz, BRI, RSN (B E
RPN, BB, = HE—piE L
B B4 7727 /09— - Vxnvtk) oBRIC
BOBHHPL LT ES. Z2LC, wodb THEHEW
7R BE DO RFBA T AR S AR LB L 1
JFE.

FDPFs% CHMLIA & F L 7l g &ttt oA
HARBL S A B O BRE OBRICE R L 5

F7z, 7 HRIREIRY TN R EEHE £ LA
MV.ERWE & —DERRITL S L E T

FIZER DR

FRFERESER A SAL & D BPHFNEZZT T I

51 A XX 8

1) Shigemura Y, Nakaba M, Shiratsuchi E,
Suyama M, et al. Identification of Food-
Derived Elastin Peptide, Prolyl-Glycine (Pro-
Gly), in Human Blood after Ingestion of
Elastin Hydrolysate. J. Agric and Food Chem
2012 ; 60 : 5128-5133.

2) Nakao F, Kobayashi S, Mogami K, Mizukami
Y, et al. Involvement of Src Family Protein
Tyrosine Kinases in Ca?* Sensitization of
Coronary Artery Contraction Mediated by a
Sphingosylphosphorylcholine-Rho-Kinase
Pathway. Circ Res 2002 ; 91 : 953-960.

3) Shirao S, Kashiwagi S, Sato M, Miwa S, et al.
Sphingosylphosphorylcholine Is a Novel
Messenger for Rho-Kinase-Mediated Ca?*
Sensitization in the Bovine Cerebral Artery :
Unimportant Role for Protein Kinase C. Circ
Res 2002 ; 91 : 112-119.

4) Morikage N, Kishi H, Sato M, Guo F, et al.
Cholesterol Primes Vascular Smooth Muscle
to Induce Ca?* Sensitization Mediated by a
Sphingosylphosphorylcholine-Rho-Kinase
Pathway : Possible Role for Membrane Raft.
Circ Res 2006 ; 99 : 299-306.

5) Mogami K, Mizukami Y, Todoroki-Ikeda N,
Ohmura M, et al. Sphingosylphosphorylcholine
induces cytosolic Ca?* elevation in endothelial
cells in situ and causes endothelium-
dependent relaxation through nitric oxide
production in bovine coronary artery. FEBS
Lett 1999 ; 457 : 375-380.

6) Omura M, Kobayashi S, Mizukami Y, Mogami
K, et al. Eicosapentaenoic acid (EPA)
induces Ca?*-independent activation and
translocation of endothelial nitric oxide
synthase and endothelium-dependent
vasorelaxation. FEBS Lett 2001 ; 487 : 361-
366.

7) Todoroki-Ikeda N, Mizukami Y, Mogami K,
Kusuda T, et al. Sphingosylphosphorylcholine

induces Ca?*-sensitization of vascular smooth



I AR %2 A3 2 BT F 107

muscle contraction : possible involvement of
Rho-kinase. FEBS Lett 2000 ; 482 : 85-90.

8) Mogami K, Kishi H, Kobayashi S.
Sphingomyelinase causes endothelium-
dependent vasorelaxation through endothelial
nitric oxide production without cytosolic Ca?*
elevation. FEBS Lett 2005 ; 579 : 393-397.

9) Domon B, Aebersold R. Mass Spectrometry and
Protein Analysis. Science 2006 ; 312 : 212-217.

10) Aebersold R, Mann M. Mass Spectrometry-
based proteomics. Nature 2003 ; 422 : 198-207.

11) Steen H, Mann M. The Abc s (and Xyz s)
of Peptide Sequencing. Nat Rev Mol Cell Biol
2004 ; 5 : 699-711.

12) Frank A, Pevzner P. PepNovo : De Novo
Peptide Sequencing via Probabilistic Network
Modeling. Anal. Chem 2005 ; 77 : 964-973.

13) Inui K, Terada T. Dipeptide Transportors.
Pharmaceutical Biotechnology 2002 ; 12 : 269-
288.

Novel Fish-derived Peptides Which Induce
Vasorelaxation of Porcine Coronary Arteries

Tomohiko KIMURA

Molecular Physiology and Medical Bioregulation
(Physiology I ), Yamaguchi University Graduate
School of Medicine, 1-1-1 Minami Kogushi, Ube,
Yamaguchi 755-8505, Japan

SUMMARY

Vasodilators are widely and frequently used for
the acute or chronic phases of cardiovascular
diseases, including ischemic heart diseases,
hypertension, and heart failure.

To enable the reliable prevention of such
cardiovascular diseases, we attempted to discover
foods or food components that induce
vasorelaxation of the porcine coronary arteries. In
the present study, after extensive screening, we
eventually identified fish-derived peptide
fragments (FDPFs), which were obtained via
the edible enzyme digestion of fish proteins.

Using tandem mass spectrometry, we identified
four novel peptides with sequential amino-acid
sequence (VGPGG, VGPG, GPG and PG) among
the FDPFs. These peptides are previously
unreported and induced concentration-
dependently strong and sustained vasorelaxation.
The extents of the relaxation increased as the
length of the peptides are longer, suggesting the
involvement of the membrane receptor. The most
potent and longest peptide, VGPGG induced
vasorelaxation without any changes in [Ca2*];,
indicating the decrease in Ca?*-sensitivity of
smooth muscle contraction.

These findings support the possibility that these
FDPFs may be highly promising food components
for use in the prevention of cardiovascular
diseases. In addition, these novel peptide are also
highly soluble in water and therefore might have
applications as intravenously injectable
medication for the treatment of acute and severe

cardiovascular diseases.



