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BonLic, F, a0 BB R % 2KIC Ty NIz 58, A i3%E 0L IMER EH350, ZnbicE&ED
BAix 5258, MEXZEFRCLNVETR T T2IE2BE LT, 22 TARMIE T, D 0 REDOREAEIR
L7z 2KI1C T Mg, BASCEA M, SOIIEERARDMP LA E EF-Mfl N ESn TWd 2k it 28 st
THEDOELZBEL, ZOFT N TR ERICKVELIC EF2MmERRA K- B i Ic k> ThiRfs
NDEDODEFFRDHEELIZ, R, 3EH Na BEZ2HIEL T, ZRHON RO ~DH 5 D52 W THREILT,
Fik:6 7y M =FERA BRI AL, 877 ChEBBIRE 42 L 72 2KI1C B 63 PLL, BEEIFIixt i (SHAM)
BE 16 PCAAERR L=, TR, 2KIC 1 8 BRIZ T, AIN93 Z ALz L= @y & (NaCl 6.0%, HS), FEYEH /3 & (NaCl
0.7% ,NS) D 2 FEE OB KRB, QR (CTL), @EAEN (ST), @A HVFRM (SIE), @723 HyHaRN
(DBE) ® 4 fE A T3 8 M DRI 2 Z L H pair feeding (2T 6 R HS W72, SHAM 132 BEEL, @itk
4y SREAENE Sy DEETRIN & % 5% 7=, fRlE B P, 3 118] tail-cuff 1% CUUHE I ILE (SBP) 211 E L7=, ff B H [ 0 fie #k
V2R M OV Na PRI &4 E L7,

FER: RATBEUILLAT LR DN R AR U, BATHHERUCIE, R 0856, $tIREICRL T SBP 134 I
TL, @ OEaE, ME ERA2s 3 2Em A sz, BA BRI, S0 BB SBP I, {Zik
WA BERREHIE G EICELS, BAEBROISCHE OMENFECREICETERDLI ST otz BARINAE
BCiE, EUICEEEIRRCHET Na EOBMAAD—7, BATHHTISINEEERCHE, EAEE BRI R T
Na EOHNME M 28 FLo Tz, 22 DB HTHEIRCHIEHER 7y, Sy sd SBP 1A BEITK T LA, W& OMmENFRT
FREICE T RINDI LT -T, £, DOBHICEDR KL OF#EF Na PRt E~DF BT RoN -7,

FER MRS T T LTy MR WT, BAR, BATHH, 2o ERIIW TG BEZNRE R L & L EE
L7z, ZOFTMZEWT, EESEBET T, BEERSEIRTICH AT, BAICRDBEERITREBLNTD, B
A e D B L DB E R B Tl I LD 2T A DR o7z, BATEETIE, &IEE B p
Na mOEMA Ao c—, BAAHHERCIE, BEER B ICR T Na SO IME R 2 bz, £2noH
HEBUIRF - FEF Na EIZEE 5200722800, ZNENOREEN RO BT DIy O EIT R ->T
WD R BEMES RIS T2,

1.B 8 BAERATZLOME EF-IHIZ R DA = X LEFH~

FT=H1%, ZHETICE A M EET L7y M H IO, ZNE TR A R 21T > TEI2h, £OHT,
W, BARE BAR HVF OB EAME EFMEIREARL, SESELEREE S EEESNMEET LT YMIER DL,
I E TR SRR REER HHZ AR LT, 2D B3R E DL REMEN EFH-T50, FibIZFE
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BRI, T0b b, BABEIUCES M A5 %)
RiT, SRS BEBIUCKH T 256 D BRENIENR
BIi, ZihvE B EATEICSH T UL, AMEICHEDIE
STOBEUZBNWT, D2 ZOIERL CLESTHAT
b, HEEMZEORME —EL BERL UL, 4
72 &G ME~DOEFBIIMBI S ND T RetEn HDH DL
Bz 55,

BARICEDEEER DA =X LELTIE, BARICEE
NDT VX RDNGE N T Na 2L, Wl z2+5
ZELEZLNDLN, RIZHLOMO ERT —XTix, BAf
(LD RIS T LS TR B L X BEE T, B AD
ZAXABRHEELTHDIEE TR THOHN Db,
T2 Z0E, BARICH AT VX BIMEN LI E /e
B Y Ch e o B A SRV~ v ot B )
RBROENHZEHZD—DTh%,

ZZCARMTE T, MIiEET BV TH
TEBIZ EA T2 ED BAT HHIC I E DR RS
NHOH, DEVE G EZDIZESTHRAMADIININZZED
SYMEER FTEED00, IZOWTHRRT 5280, &
ORgEHE, BA S LD E IE PR O I RetEZ 9L 5
EEBIT, BIMEET MRS D RAC RART K O
RO A=A BT X ROy NE OFLER 5L
TWDNERIET DN H D, SHIC, BATHH LS
D ELT, IR D AN =X N XD I E 7B
MIRESI, FATZBbZ O REMHER LI DB IS
DNTHLZDRRER DL U, BARMIZIE, B
DG IREOREEZERL QO AB mE M mEET
Ty NZ, BA, BATETE DB T 2B RS E T,
MEDEALEBERTHLELIL, TNENDOTVhOHER,
PR RID AR B 2RIEL, BEM O AT o7,

2.5 &
2. 1 EREMEIVER

FKERENY) L CTHWE Ty MIE B — I A G, Bl
12 WA 271, il 22+1°C, 8% 40~60% CEE L=,
ABFZEE, f 7 Lo K20 T EZBREM) O F M O
SR ARE ISR, M Lo R BN FEBR B
B20&GE KA 5 A200, A207) 15 TiT-o72, T
fE O 3 WML, ByAREEL(CE-2, HAZL TS,

HOR) LkE HHERTER T,

TREE%R, 6 W7 YN, RS MEBAT MY
> 0.15mgkg + ¥ VT A2mgkg + EAEESN T 7
—/L 2.5 mgkg) MErEREL, SRV (NEE 0.254
mm) C /2 BB JRA B 22 U7 B i & Mk & i+ £ 7 v
(2KIC) # 63 L&, AERDFEAATINI Yy T ZikiEL
TRWVEELLFI (SHAM) B 16 Ve 1Bk LT-, Fiiit:, 7>
FOARREA MR L 72 Z L2 MR8 LT, 2KI1C 1 & 8 HEIZ T,
AIN93 % X —R|Z L7z &7 & (NaCl 6.0%, high-salt
diet; HS), fF¥EH 3£ (NaCl 0.7% normal-salt diet; NS)
D 2O REE, OMEERAN (Control diet; CTL), @
5% (w/iw) EEA TN (Saccharina japonica diet; SJ), (DEAR
HFERN (ST extract; SIE), @723 - #N (dried
bonito extract; DBE) O 4 fiifHA /&1 7= 3 8 T DAk}
HENZIUCAST 7 4—T 4 7 EICT 6 BEERESE T,
SHAM (32 BEEL, sty « SEASIN & LARYERE 55 - TSN
BaGZ T, BAATIGRERE T EDHEAMZ HWT, )
R LT, O BENIE» OB (Y~ RS, &
%) 2 U7z, BAT RN, 22 2B Rz >0
T, WA —ikny7ed7 ik (BAR VT EATZ 30 47
FAKIZIRIESH, ZO%E5KITHT CTHRISERT T A& 1L
O, HLBBEZEY T, 2k I3k E kI,
WIS LTcH k& 1k, I OBHiZ AT 2 SEVZO
B, AN INTIT, ZAENEAM KO BHi 30g 1T
O 1,000ml DAKRZF D, ) THTFZLED, ZREHR
FERCIRLTZD 2 C, & - BEYE /5 My R EEE 100g 123 T
HEDRA R O BHi0N Sg L7551, KR e
(ZH)—IZIRANTS D2 LIS KD MERR LTz, BEHHRLIT Table
1 DB THD,

2. 2 ARiEEAmEDBIE

el 75 1) L, A 11, tail-cuff I512°C MK-1030
NIBP Monitor (== ETH AR Az £, 1U#R) 22 IV THERR
W T CONUHE i+ (SBP) &I E L7,

2.3 FHmEDHE

KB GRS TR, FITREERICRE: TI2TC, £ RR
KENKIZ PE-10 577 —7 /L (Becton Dickinson, Franklin
Lakes, NJ) Z4fi AL, FEJMLE (MAP) I E L7z, MAP
I ZERNT AT 22— — (AR611G; HAEE, HR) & H
W, MEZ 10 432 E STt % D 3 41 [#% Power
Lab System (AD Instruments, Belle Vista, Australia) % 1#




Table 1. Compositions of Experimental Diets

Normal salt diet High salt diet

Ingredient CTL SJ SIE DBE CTL SJ SJE DBE
Casein 199 190 195 197 189 181 185 188
L-Cystine 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Corn Starch 396 378 387 392 376 360 368 373
a-Corn Starch 131 126 129 130 125 119 122 124
Sucrose 10.0 9.5 9.7 9.9 9.5 9.1 9.3 9.4
Soybean Oil 7.0 6.7 6.8 6.9 6.6 6.3 6.5 6.6
Cellulose 5.0 4.8 4.9 4.9 4.7 4.5 4.6 4.7
Mineral Mix 35 3.3 34 35 33 3.2 3.2 33
Vitamin Mix 1.0 1.0 1.0 1.0 0.9 0.9 0.9 0.9
Choline Bitartrate 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
t-butylhydroquinone 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Nacl 0.439 0.096 0.437 0.440 5.429 4.977 5.402 5.430
SJ powder 4.73 4.50
SJE powder 2.20 2.09
DBE powder 0.85 0.81
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

The ratio of being fed 1.00 1.03

101 100 105 108 1.06 1.05

HThe rats in each group received equal amounts of energy and salt content for 6 weeks.

TRLERL, TO I EZRIEME LIz, 70k, E—M R
(BWT-100; Bioresearch Center, 2%1) FT{AIE% 38°CIZ
HERFSHERDDIEEIT o7, Z Ok, BRI T O EFEMM
T,
2.4 AHPOTIFXUBFN)YLEDRIE

B BHZ W2 BAT I R X ORAR YK 0.5 g 12 50
mM fiFETANE 30 mL 2002 C, S| T—BiRES L
72 (150 rpm), il i %35 057 B (3,500 rpm, 30 min,
20°0) L, E{EERREL, HONIREM 1% KT
U NEAHE 20 mL 2 0%, 80°CC 2 RfEIINZEAL 7=, & D1,
HOSBEL, 50N EIEE T VX UEE TR LIRS
Lo 7K ND AR, Y — UEREREIC
FoTHIELT., ZORESR, fEHIHWZBATIZIE, wig
i 100mg H720 2240.3 mg, BAT7ZLITIZIFITL 3£0.1
mg DT VX UET ND LG T,

2.5 RRUESRF) D LB S DRIE

B WM OREEIZIE, K@ —T &2 AT, #EER
Z 3 HRERIL, JR & OFEH TN D AR &4 Rl E LT,
PRIZIEE %, 100 ml ICERLREAEIRE L2, #1X
550°CTIRALL7=1%, JRALIIZ 20%EFE AR 1 ml 2 AL
TIMRUR B OEMREL, ZZRHE LTz, 201k, 1%ER
VRIR 8 ml Z AFUTIMRL, I L7, J8HEE 1%IERIE
1T 50 mHZERL, sBHEIRE LTz, 3B DT R A
BEOWEIZIE, 2-2010 ORI E —~ U YRt E
FHE AV,
2. 6 #fEtoH

RO T — AR ERR S TR LT, #Eitor
Hrix ANOVA & V21212, ZE A1 To72, A EK
#£13.0.05 L7,




3.#% B
3.1 BRtERm-EfHTEDXEER
3.1.1 x&

B Y 2R E B TXT T4 —T 4 7 BT 125
B, KET, FBICBOTEHEMICA BEEIXADLNZD
-7z (Fig. 1),

3. 1. 2 INiEHAME
FF T AR o, BRI TS C tail-cuff 5 CHIE L 720HE

£ (SBP) (22T, 4 JehdE D i e T o 7o 2,
fift % #1  (P<0.001) , E# £ 7 /L (SHAM, 2KIC;
P<0.001), #E53#EE (NS, HS;P<0.01), fid#t(CTL, ST,
SJE; P<0.001) IZHBWTHERERNRBOLI, SHITHF
BWIMEBMET LV EOMIZBWTHE R HIEH
(P<0.01) 2358 BT (Fig. 2) ,

2K1C-NS-CTL #£® SBP | SHAM-NS-CTL &t & b L
T, 2KIC HAFI 3 W% AEIC LA L, 7,
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Fig.1. Body weight in SHAM rats fed a CTL diet or 2K1C rats fed a CTL, SJ or SJE diet for 6 weeks

Values are mean + SE, n=7-9. Four-way ANOVA showed P < 0.05 for time. SHAM, sham-operated control rats; 2K1C, two-kidney,

one-clip hypertensive rats; NS, normal-salt; HS, high-salt; CTL, a control; SJ, a diet with Saccharina japonica, SJE; a diet with SJ extract.
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Fig.2. Systolic blood pressure by a tail-cuff method in SHAM rats fed a CTL diet or 2K 1C rats fed a CTL, SJ or SJE diet for 6 weeks

Values are mean + SE, n=7-9. Four-way ANOVA showed P<0.05 for time, animal (SHAM vs 2K1C), salt (NS vs HS), diet (CTL, SJ or
SJE), time x animal. Two-way ANOVA between 2 groups: P<0.05 for SHAM-NS-CTL vs 2K1C-NS-CTL, SHAM-HS-CTL vs
2K1C-HS-CTL, 2K1C-NS-CTL vs 2K1C-NS-SJE, 2K1C-NS-SJE vs 2K1C-HS-SJE, 2K1C-HS-CTL vs 2K1C-HS-SJ. * P<0.05 vs
SHAM-NS-CTL, $ P<0.05 vs SHAM-HS-CTL. SHAM, sham-operated control rats; 2K1C, two-kidney, one-clip hypertensive rats; NS,
normal-salt; HS, high-salt; CTL, a control; SJ, a diet with Saccharina japonica, SJE; a diet with SJ extract.



2K1C-HS-CTL B SBP |28\ T, SHAM-HS-CTL Ff
CLEBEL T, 2KI1C EA T 2 M#% IV A EIC EF L,
2K1C-NS-CTL BfIZ%LC, 2K1C-HS-CTL @ SBP |&#t
B A ER EREZROLNRD 72 (P=0.16)
SHAM-NS-CTL #£& SHAM -HS-CTL #£ SBP |ZH 72
ZITROHIRD 72 (Fig. 2)
RARMEZERSELE, EERESROEA,
2K 1C-NS-CTL #£lZ% LT 2K1C-NS-SJ ® SBP I & T
220 E DDA T (P=0.10) 27~ L7z, E-mEs &
DYpErlE, 2K1C-HS-CTL FEIZxL 2K1C-HS-SJ #EI3A
BRI L FBHI R (P<0.05) Nl Sh, — 7,
2K1C-NS-SJ #EL 2K1C-HS-SJ #ED SBP |27 E 72751178
DT, 2K1C-HS-ST BED SBP 1 2K1C-NS-SJ #EL [
CLULETMENME FLZZEMS, 2KIC TvMZ 5%
EARNEEEIMSE56, @B 58 ER)
ROPBEHES FIZBIT DRIV KREL, EEE R, &
WARICEDLLT, MEE—EDOL~LETK FSHS
ATREPES RIEE T (Fig. 2) .
BAHH RN AEZ BRI S o&, EHEE SR T,
2K1C-NS-CTL FflZxL T, 2K1C-NS-SJE @ SBP [3A &
WZAEFL (P<0.01), ¥ & Tld, 2KI1C-HS-CTL i
KL C, 2KI1C-HS-SJE #fCif £ b2 ikl 9~ 2 5] A3
BlE2S N 72 (P=0.05), 2KIC-HS-SIE #£ SBP I3,
2K1C-NS-SJE FEIZEH A EITEVWE (P<0.01) 7R L7

ZEMn, BAHHIRNETIE, BARNEOSHAEDIS
\Z, SRS DR DR 3 31T D R &
DHRENEVIBLGIBI S L7272 (Fig. 2) o
3.1.3 FEHMmE

SEBR I R D e B L BRI T CBLIM AL E L7 8
I (MAP) IZ2WT, 3 el & 5 BT a4 170 o To i R,
EY)ET VICB W TR BRAZRPRD BT (P<0.01)
23, M5y EE (NS, HS) =ik} (CTL, SJ, SJE) 123\ T
A B2 2RE R -72 (Fig. 3) .

B ET IZOWT, SHAM BEIZEHE~TC 2KIC RED
MAP 34 &2 EH L7 (P<0.01), 2K1C-NS-CTL #£ D
MAP (X SHAM-NS-CTL #f&b#ilL CTHEIC LA L
(P<0.05), 2K1C-HS-CTL #2385\ ThH, SHAM-HS-CTL
FEE L CTHEIC EF L7 (P<0.05, Fig. 3).,

SBP THlIEINIZEA, BATTZLOZNEIL MAP Tl
#BEIN2 T,

3.1.4 RpFrIDLE

LB M O F B IZ B LR H O R o ARIZHS
W, 3 TR E S BT B AT o T S, MR AR EE (NS,
HS) ICBAL THBERZNHDHZENROHBIL(P<0.05),
DIZEVME T IV EHE IR, R LAk (CTL, ST,
SIE) LD IRV TH ER A AAEH (P<0.05) 233D H
7= (Fig. 4)
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Fig. 3. Mean arterial blood pressure in SHAM rats fed a CTL diet or 2K 1C rats fed a CTL, SJ or SJE diet for 6 weeks

Values are mean + SE, n=6-9. Three-way ANOVA showed P<0.05 for animal (SHAM vs 2K1C). * P<0.05. SHAM, sham-operated control
rats; 2K1C, two-kidney, one-clip hypertensive rats; NS, normal-salt; HS, high-salt; CTL, a control; SJ, a diet with Saccharina japonica,
SJE; a diet with SJ extract.
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Fig. 4. Urinary sodium excretion in SHAM rats fed a CTL diet or 2K1C rats fed a CTL, SJ or SJE diet with a normal salt (A) or high salt
(B) diet. Data are expressed as relative values (mean + SE, n=6), with SHAM-NS-CTL being 1. * P<0.05. SHAM, sham-operated control
rats; 2K1C, two-kidney, one-clip hypertensive rats; NS, normal-salt; HS, high-salt; CTL, a control; SJ, a diet with Saccharina japonica,

SJE; a diet with SJ extract.
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LCh, *RARE (QKIC-NS-CTL #) ([2t~, R
U ABICEIT RO T, — 07, BAR AT
L7254 (2K1C-NS-SJE £f), ®FFEAREIC R RY
U LB T TN ERMEmARL (P=0.08), BATINEE
(2K1C-NS-SJ #H)IZx L Th Tz m M m AR L7z
(P=0.07, Fig.4A),

B BEIROYEAL, 2KIC-HS-CTL #EDOJR Tk
Uy hilE, SHAM-HS-CTL #f& L CH B2 21350
i 9, 2KIC-HS-CTL #f & 2KI1C-HS-SJ Ef,
2K1C-HS-SJE BEE DA B2 2T D HIRh T,
3.1.5 EdhFr)IVLE

el S35 3 S INEN YAy LW N WIVEN - {ide
W, 3 TR E S BT EA TR o T S, SR B (NS,
HS), fil(CTL, SJ, SIE) IZBIL TH B AR NRO L
7= (P<0.05, Fig. 5) .

FEAEHT 7y B E DB A, 2KIC-NS-CTL B #EH |
U AElE SHAM-NS-CTL #EEL Ll L CH B2 21T
DAV T, BRI EATZ RN (2K1C-NS-SJ #£) LT,
FL AR T % W0 (2K1C-NS-SIE Bf) LT % R & Bf
(2K1C-NS-CTL #£) (2t~ Mo A 82 kIT RS
o7,

mE s REEBEROL AL, RS MNULARER
2K1C-HS-CTL #£& SHAM-HS-CTL #EDORICH B 27
RO BN oT, BRI EARZ RN (2K1C-HS-SJ #f)

T AL RARE QKIC-NS-CTL #) (2He~, #hJ R
LABIIABEICEH L (P<0.05) 28, BAR 2%
(2K1C-NS-SJE #f) L T A T A b7z, 728,
AR WS 0 (2KIC-HS-ST) #f 1%, B4 Mt k&
(2K1C-HS-SJE) #EL T, #HP T RNULARIIH RIS
EVME L7272 (P<0.01),

3.2 BHEMOEHTEDKREER
3.2.1 K&

A BB 2ERE2 B CRT 74— T 4 T EATo T8
%, SHAM-NS-CTL, SHAM-HS-CTL, 2K1C-NS-CTL,
2KIC-HS-CTL (Z#5 4 BEIX EFE A ERIUEE),
2K1C-NS-DBE, 2K1C-HS-DBE, ® 6 BEORE L, 455
ICBWTHEMICA BN HRLIVRD T,

3. 2. 2 UNHEHEAMIE

il B HIM b, R 12T tail-cuff 325 CRIE LTI
Wi £ (SBP) IZDUWT, 4 Jold & T & A T8 > 7ok
S, KB, B1%E 7L (SHAM, 2K1C), fialk} (CTL,
DBE) IZBL TH B ZE IR OHIL(P<0.01), SHIZHE
BRI B ET L EDORMIZBWTH ERZAAEH
(P<0.01) 23iR® 47 (Fig. 6)

FEAEHT 7y K @ a4y BT o B AL - & 4]
EERSE 2 A, 2KIC-NS-CTL #El2 %L <,
2KIC-NS-DBE @ SBP (IA &2/ FL (P<0.05),
2K1C-HS-CTL ##IZ%LC, 2K1C-HS-DBE #% C%, SBP (&
AR T LIZ(P<0.05), 7255 2KIC T MINDE
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EbobiE EFMEERBDOONTZ, 2k, W IR (NS, HS) <k} (CTL, DBE) IZBWTAH B
2K1C-NS-DBE #f &% O} 2K1C-HS-DBE £ SBP IZH & R ERBOI2H T (Fig. 3) ,

ZIXFBD b7 (Fig. 6) , SHAM BEIZH~T2KIC BED MAP 1T B BEIZ EH L
3.2.3 FHMmE (P<0.01), SBP THIZSNT= OB LOZEIX MAP

FEIR A B D e R SR T CRBLIM A L 8 L 7= 88 TSN -T2,
MJE (MAP) 122\ TC, 3 tleE S T a1 178~ Tl 5L,
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Fig. 5. Fecal sodium excretion in SHAM rats fed a CTL diet or 2K 1C rats fed a CTL, SJ or SJE diet with a normal salt (A) or high salt (B)
diet. Data are expressed as relative values (mean = SE, n=4-6), with SHAM-NS-CTL being 1. * P<0.05. SHAM, sham-operated control
rats; 2K1C, two-kidney, one-clip hypertensive rats; NS, normal-salt; HS, high-salt; CTL, a control; SJ, a diet with Saccharina japonica,

SJE; a diet with SJ extract.
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Fig.6. Systolic blood pressure by a tail-cuff method in SHAM rats fed a CTL diet or 2K1C rats fed a CTL or DBE diet for 6 weeks

Values are mean + SE, n=7-9. Four-way ANOVA showed P<0.05 for time, animal (SHAM vs 2K1C), salt (NS vs HS), diet (CTL vs DBE),
time x animal. Two-way ANOVA between 2 groups: P<0.05 for SHAM-NS-CTL vs 2K1C-NS-CTL, SHAM-HS-CTL vs 2K1C-HS-CTL,
2K1C-NS-CTL vs 2K1C-NS-DBE, 2K1C-HS-CTL vs 2K1C-HS-DBE. * P<0.05 vs SHAM-NS-CTL, $ P<0.05 vs SHAM-HS-CTL.
SHAM, sham-operated control rats; 2K1C, two-kidney, one-clip hypertensive rats; NS, normal-salt; HS, high-salt; CTL, a control; DBE; a
diet with dried Bonito extract.
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Fig.7. Mean arterial blood pressure in SHAM rats fed a CTL diet or 2K1C rats fed a CTL or DBE diet for 6 weeks
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3.2. 4 REFMIDLE

FEER I O e fBIZ B L 7= R P O F R o A B IZD
T, 3 JCERE ST AT o TGS, M IR EE (NS,
HS) IZBAL TR ERENHLZENTEDHIL(P<0.05), H)
METNVEBESBREORIZEWTHERZ EIEH
(P<0.05) 2358 BT (Fig. 8) ., ikt (CTL, DBE) (ZBIL

T, LS HAERICHOAE BEREZRITRDOLNT,
FEYERE Sy e OV oy B DB I 2 RINL - R E %
BS54, RPN AEIE 2KIC-NS-CTL #fé
2K1C-NS-DBE #£f#, 2K1C-HS-CTL #£& 2K1C-HS-DBE
HEMICH BRZITROLNRD 2Tz,
3.2.5 EdhFr)VLE

FEERHIF O I B U723 R O F RIT A2
W, 3 TR E BT ZA TR o T S, IR B (NS,
HS) IZRL THEZRER DL (P<0.01, Fig. 9),
ik}t (CTL, DBE) ([ZBIL Tix, A b &M AERICHLAE
BErnEzRIBRDoNLT, EHFINIT L EIT
2K1C-NS-CTL #f& 2K1C-NS-DBE #£], 2K1C-HS-CTL
fEL 2KI1C-HS-DBE BEICH B ZILRBO LN
77

4. &8

AW TIX, @R F K OMEHEE /0 £ % 55 i 1
mILEET VT Y M 258, BiFITHE LS MED
EHABN, ELICFEEO Bt G258, mEXIEE
FICL L E TR T2 8BRS, ZOZEND,

AU LD M b F-4mdilzh Rk, & s
KTDGEDHNRANZE, Thebb, EAEREEAm
BIUIIRZBERAN RN RS, —F, B
RIS KD M E B EIERIE, & B LT

W RET, MITETRLNT, [FERORNRDFED
SN2 Enh, oA EIE BA I HHERICIZZ BAEH
FeneEZ b,

BHEHROFTNT AL, KES DN TR IZIRIX
SND, ZHL TR FITREATLIZ T NI D AT D K ER
KT SN, IRMELESE TIREAE DB
NE, ZOEVBHRESNDDY, BET D85 B3 £<
RAVERDIEE, PRSI DTN Y A ESHINT 5, A
FECIE, BATE G BAT VRIS XA i b A
RN, BAISE ENo B, L<IZT X1, O
FRID LGRS F R ~DF N T AP R E/EH 2
B 5T 20 ELOBmEbIToTc, —MRICT VXD
BWRRHEI LRI Z<E N0, BT ICiTdE
DEENR, RIFFROFRER, BESBEROGE, B
MRS IV FE P T RT APR & ITA BN 5—
75C, BATHIHERTIRE T T MY AP B oA =R
HINEERD DN T2 e n, BATEERTIE, 7%

SR RAEN T N Y DA RGE N TIRAEL, B
PEIEL TS RIREMEDS RIES LT, £ LT, HlE DR R,
A BHIIRINL 72 BAT I35 HE & 100 mg &720 22+0.3
mg, BATHHIZIE 320.1 mg DT VX UEEFND ARE
FNTEY, BRSEET AR UV EICRERENHDD



>

1.2 ’—‘

0.8

0.6

0.4

Urinary sodium excretion
(arbitrary unit)

0.2

0.0

SHAM-NS-CTL 2K1C-NS-CTL 2K1C-NS-DBE

==}

2.0

1.9

1.8

1.7

Urinary sodium excretion
(arbitrary unit)

1.6

—
—_—

o |

SHAM-HS-CTL 2K1C-HS-CTL 2K1C-HS-DBE

Fig. 8. Urinary sodium excretion in SHAM rats fed a CTL diet or 2K1C rats fed a CTL or DBE diet with a normal salt (A) or high salt (B)
diet. Data are expressed as relative values (mean = SE, n=6), with SHAM-NS-CTL being 1. * P<0.05. SHAM, sham-operated control rats;
2K 1C, two-kidney, one-clip hypertensive rats; NS, normal-salt; HS, high-salt; CTL, a control; DBE; a diet with dried bonito extract.
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Fig. 9. Fecal sodium excretion in SHAM rats fed a CTL diet or 2K1C rats fed a CTL or DBE diet with a normal salt (A) or high salt (B)
diet. Data are expressed as relative values (mean + SE, n=4-6), with SHAM-NS-CTL being 1. * P<0.05. SHAM, sham-operated control
rats; 2K 1C, two-kidney, one-clip hypertensive rats; NS, normal-salt; HS, high-salt; CTL, a control; DBE; a diet with dried bonito extract.
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Interaction between Dietary Salt and Saccharina Japonica Extract or Dried Bonito
Extract on Blood Pressure in 2-Kidney, 1-Clip Renovascular Hypertensive Rats

Nobutaka Kurihara!, Hiroko Hashimoto?, Tomoko Osera®, Saki Maruyama?, Yukiko Segawa’
1Kobe Women's University, 2Osaka Seikei College,  Toyo University

Summary

Introduction: We recently demonstrated that the intake of Saccharina japonica (SJ) and SJ extract (SJE) decreased
blood pressure (BP) in 2-kidney, 1-clip hypertensive (2K1C) rats. We also observed that 2K1C rats fed a
high salt diet showed higher BP than those fed a normal salt diet, and that dietary SJ decreased BP to the
similar level in both group: the effect of SJ was stronger in 2K1C rats fed a high salt diet than fed a normal
salt. In this study, we observed the dietary effects of SJ, SJE and dried bonito extract (DBE), which is also
reported to decrease BP, on BP in 2K1C rats fed a normal (NS) or high salt (HS) diet in order to investigate
whether SJE and/or DBE decreases BP to the similar level in 2K 1C rats fed a high salt to which it did in those
fed a normal salt, as in the case of SJ. We also measured urinary and fecal sodium excretion in each group
to explore the participation of salt in the mechanism.

Methods: Male Sprague-Dawley rats (6 wks, n=7-9 per group) were treated with sham operation (SHAM) or
clipping the left renal artery (2K1C).  After surgery, the rats started receiving a NS (0.7% NaCl) or HS diet
(6.0% NaCl), with or without 5.0% (w/w) SJ or SJE or DBE by pair feeding for 6 weeks. Systolic BP (SBP)
was measured by a tail-cuff method every week. In the last week, 24-hrs urine and feces were collected
through simple metabolic cage to measure urinary and fecal sodium excretion.

Results: Dietary SJ showed the same results as our previous study, which is described above. Dietary SJE
significantly decreased SBP in 2K1C rats fed a NS diet, and decreased it with a marginal significance in those
fed a HS diet. When fed SJE, SBP in HS was significantly higher than in NS, which was different from SJ
decreasing BP to the similar level in both group. SJ diet induced an increase in fecal sodium excretion
compared to a diet without SJ when fed a HS diet, while SJE diet tended to increase urinary sodium excretion.
DBE diet significantly decreased SBP in both NS and HS groups, but they did not get to the similar level as in
the case of SJ. DBE did not affect urinary and fecal sodium excretion.

Conclusions: Dietary intake of SJ, SJE and DBE attenuated BP in 2K 1C rats, respectively. SJ, but not SJE nor
DBE, showed a stronger decrease in BP when 2K1C rats fed a HS diet compared with a NS diet. On the
basis of the data of urinary and fecal sodium excretion in each group, the role of salt in the mechanism of

decreasing BP by them was probably varied.



