BhpEs 1132

BN E

NN

RT3 1T DA B R oD A BRAN T 3 SRR C 35 S Bl il el A oD A2
— HEEREMENZ IR I DRI 7 VD E R —

M b= 35, JRH  7KB5, Bold Ungarbayar, 1k 57, HE &

TR RFERFBEANAASA T A T AR IR 2 5250 B

¥t ZE SPORTS 7| (Spontaneously running Tokushima-Shikoku 7 1) I35 FEBEES THEAR ¢ A EEEMMEET LTV b
THY, BEEATIZITHAFEET 6~10 (5OEITHREZ RT3, BUICAFNRDHEEREA ®V D Tid7e<, 1#EH)
N (B 2IER) DSTERRSAVDREIA 5~12 BEsICAAET 228, BBV EIETE I 3617 200 AR TR AR oD R &
HOMNCSNTELT, EREBHR | FrTEDNER H BRI ELY 52 20 XIEA L BFESN TR, 22 TR
T, BEEEIC L DTEE B~ DO BA N . SOICHAIC LA EE BRSO o) 7 AR N 23 2 T,

FT. BRER T CERAERELZ(S LA, W E BHEIREE (0.5%) 12U T, @R E 2%) OFEFIC
Fo T A—T074— A RIZET D BREBRN I ELZ T 70 o720, BRI TN 23615 | SSEENIEI Sz, — 75,
B IERREE (0.05%) DFGERIC Lo TR T 23517 5 B A TEB N TLHEL 72, 20 B FSEBNIC KT 2 RIEOEH XA B
FIEFREA D222 3 ha—/L Tk (Wister 7 M) IZEB W TH RS, T 70 LB AT B s 8B E AU B -
FTRHZENBALINES I, EBITSPORTS 7y MI BT HBINAIEIC LD =R F — R~ DL LTI2L2A, mR
HIRIE R TR EREEL IR BEOHEIATRD SN, BERHE BT EE 52 oo Tz, BRAEIITIE, B
WL B2 EEL 72 SPORTS 7w MudH AR EZ B2 G872 SPORTS 7 MTHATKREIEMNZRL | ARSI
BEHGEEL7Z SPORTS 7y MIKERDZRUTZ, LA EOZ L DB BN MLE D 7055 EEN T I 18 A &
REI B BT T2 ML 2T,

AFRO A TEEHEIR OFE O BRI LT, 8 U7 R oD B M & AR T BB O R IE I M AF O
BERAONCT DN HDHDN, 4 IO TR Lo GEREFEIER AT AEEO A P BRI D) 75T,
S BIENE D IO 7ok CHEETEMEE A B 5950 % | HAGEBN IR 2 FOICEIAL  F-2OMOKERTH
DREM0T /B D B 5RO 7 T VB RGN E ChDHEE 2 HiTe, £ 2 TAMSE TlE, Ghrelin, Obestatin D AAH
(K T) B 5B LOHHE (M=) #5217, BREB O b2 .00, B E, LR, (KERE DAEEROZE(L
ZMRELT, Ghrelin % 52 CEB) OB, EREOHM, ZEFHGHOK FRZED IV, (RENEMNL, 2512
Obestatin (% Ghrelin O FEHIINF JOLFHEFUHHE T ERNZHEHIL 7223, Ghrelin OB &ANHIERNC T84 5
RIS Tz, ZDTZENG, Ghrelin (285 B FEEENHIEN L RAGAEI LI TR ORI Z L TWDLI e RSz, ZOEM
TR DOFEMA D2 ES AR, BT SEEN KT DA B RAE ARSI, SOICRIEOERRRES OB ROMGT
CFRFES THT R AT IBRA~OT7 7 a—F b Al CEH L Bbihs,

1. HEEH LTRBEBETEE T I EBEET LT VR

AETE BB OJRIR &L CENM MR B Ot ol 8 B0 iE ( Spontaneously running Tokushima Shikoku 7 v b ;
BIREDHET N0, EEEEOEMICIK T L4EHE  SPORTS Ty M) id, [MHEITZH1T5HFEEE T 6~10
DOEFNTALD TR, HEEH L OSLEIFFEE DBl (SO ETIEREZ RT3, BUTAEENRDGIERRED &
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DT EEVEE (A 7E®)) DTS ND R 5
~12 JEECAEEL, ZOR L0299 1, EE)
BEPIERINRNZEZ R LT, LInLRR G, 2o
B E BRI D50 F FECTE R O B R ITS
NIESNTERS T, FRER, R E N EB EEIC
B B 2 DDNTTE A S BRI ILTUO RN, RO
T BB IR O FIE O BIR 72 #INITx L T i Ul R
0D B B & AR T R O FE S KA U O R
O T DB BHDN, BHEEE 1L, EERE IR RIC
B OO AP EREPIONCT2IEITES T,
AETEE B OFRIEIC BT HEBEOEF ZHONETHT
EEMEEMET D, bbb BRI O RHEHU 315
VRIS ARSI DI | VI A5 A NYNA RIS - T | i RN

£ T HRUC LD EB Hl A O 3+ FAR A DL

BB R DR AR R RO EZ B D>
29 %,

Leptin (X, BAAZMHIL . =L F—1HEZMR T IO
TER+ 21, 20 Leptin D3 RAE -T2, KA H K
DFRIVE LSRR T F R EOWE 2L > Tarba—
NS TWDBIEBHALIERY | Z D% I ORI
WENRIESNDINCI2-72P o H CrEASHUR
RANE DRSS 2418 2L T 1999 45
JIERBIZE > TIH RS2 Ghrelin 14, Leptin & O1/EH
ZaRTHOELTHERZH U, OFY Ghrelin [ XAk A1
HESH L —HE LI T 5IEH T 50 THD
471, Ghrelin 2% OMIZHHIRIEC OERED U F e & |
Bz I ER DSBS, TEH 2D TP 2010k
L. AR DTG AN T2 WO TE R D3 s ST
PP Fex lZZOERICHIERZLT,

SPORTS (Spontaneously Running Tokushima-Shikoku)
Zy NIRRTy MA@ E D (LR fE Tz
THAEICPIBART B BRI A 7e I | Z2fie{R
NN ZENHESN TS, EBIZ, MNDOE /T
FHxH—E AMAO-A) IHEHEDIK FIZEY, I D /v
TERTVEBIEL AN E H A EE A R RR O
—OTHHEEZHNTNBI X512 1fil ' Ghrelin 7
FERRIELT-EZ A, xHET v MZHE~ SPORTS v MNIA
BRMREEZR LT, ZRHDOFE R, SPORTS 7 hD
= B ISEENEIZ% 95 Ghrelin DEHMEES L, B

TEEN 2K 2 Ghrelin DB OWTREIDIT 72, F2,

ITH- Ghrelin O RER{A TH 5 Prepro-ghrelin 7> Obestatin

MFEESNZ Obestatin 13, Ghrelin O FTBRIANHA K

SH2735 Ghrelin OFERNZHEHT T DR W< O

ENTVEH, RIEZZOMERITHREICS L THZRNG),
ZZCARMFZE Tl Obestatin @ Ghrelin {EHIZXT 955

B [RIRFIRRFI LT,

2. ARAE

AIFFEO FALHI2 BARIX, FFEF DY SPORTS vk T
BT R U7 s B B IS R 35 1T DS D 2
EHLINEL, Z D5y T BAEDORRIAMND | B /e R
DEFEERA~OIEHICB T 2B HD, ZD7-
O IEE)E B IEA A E L, SRR LD TEE) RS
TG~ D EBERNT . SOICHIFECRE 7 ik
S I BRSO o) 1 SR A R 357212 L ARIFEET
WAENLRLT,
(1) EEREMERVESBEERFHHADORE

AIFZEIT, (SR FEY FEREB S OKREZIT,
TN D B3 JLOVE BB 218 IRV & - AT 58
AT ol REFFETIE, Fex OMFRECTHELLT-
SPORTS 7 Mk iV /=, SPORTS 7 i, [alfish =5#E
FNTHBWTHREMIZ 1 B 6,000 m LA EED Wister 7>
N BRI B S CREAE L 72T N CTHY, IRl = 5E
T 6,000 [z, H (1.07 m/[Alz) PLEOES) &4 2
51

WUERE T 14, 12 REEE R - 2R IC U e 2 —
JVRRI T CRER R FRAIRE OB ML | M AEABER L7, F7e,
O, A, PR, B, PEgs KL OMREIEN AR (R 52 U8
P, WHRIME, #IEND) 2L, EHICBE&EZRE L,
MR VR IR L REDIRE VBRI L 72, £ D iz T
M8 L — A (ROl T3k tt) | rEfgRs (R
JVETAR G-7TANT2—, FEHISE T3S |
AL AT n—)L (AL AT u—/L E-T AN a—, FGHis
T ¥ &4) . HDL-=L A7 1 —/)L (HDL-2L AT 11—
)b E-T AN a—, el T3k tth) A E L
7o FREIRFICER L 72 i | IR D T2 — 17
(ZERT7VY, JVEE R TV, R—r830) @ik s
k777 ¢ (HPLC) ¥ (SRL Japan) (ZL0HIEL 7=,

ZoMEER 2321°C, MBI 12 RERI O T i
BECHRERI I —ICTREBEAEL ., BEHX IR
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o MBI ARRE (ME B, AV ZOVEERE) &2 52 7,
B PILE BB -HoKE L, KREA K OER
WRITTIRT > M E M ASEZTREL 0.2%K T 2%
ELTe,

)BRERUVZOHEEGHMH

Ghrelin(Eh7 LU 1K, TAE A7 4 —~< & 4E,
TFRIFGEAT LI A L7=, Obestatin (ENA_AZF ) 1,
ANASPEC, _7'FRFFEAT LA LT,

T ZEER LY SPORTS 7 hOiEE) &L 0 Kb 2 Ik
(iR E72%723 (Fig. 1A) | Ghrelin 35T Obestatin @
FeBIL, BB RSN DERTEL T 22 KR To72,

(I EMBIEICLHEEBIEEF D EMEN

FBx (1) 12> CRIES - E BB AR B0
T, BRI (0.05%0°5 2%FEE £ T TR T &) %
PACS I fHE G L BT HE B — VI i5 A
FEIETEIGRE AN 95, AR eiREE 20 LD
SPORTS T M FEhEL . R A 2h Bb et
Do
(4) EMBIBICE DI RIILF—RBNDZEDHT

B E SPORTS 7 b LU= ha— /L Wister 7k
DT —REFHITL T, BRI 22 5 -
H S IE B - TR FEER RO A IRAE THIE T2, AR
BRI RICHEE 52 52 LI IKMb TV DE, BRFH
THE SRR RIS L COR RT3 IS N ES T
R, SHICRE, NG, ME., MitbERe., L isE %%
FRETLT,

(5)Ghrelin, Obestatin D PRI 52k Hi&ET

15-20 3 EROHEVE SPORTS 7k 25 PEIT | JFRIFHE (~20
RSV E X — L1 mlkg) ZfEREN & 5 L, K=
(bregma &V 1 mm %4, 1.5 mm A 5) ICHAR I =2—1
R LT, R 1 ARG EATEEIE L2 AR
L7z B¢, AR K (0.9% saline 5 pl) 2= N IZ# G-
L, ETE BRE FEAHEL, Z0H0T —H)
57 2 BRI, ZOFAIC 1 BEIZIX Ghrelin (5 pg/
rat) % (n=12) . $9 1 FEIZIX Ghrelin (5 pg/rat) (21T
Obestatin (5 pg/rat) & (n=13) | 22 FFIZ 3 A FZNE TN
FENEEGL, 2 KRIZEICETE, BRELYHLI, £
7o IREZ FEBRBRAATIT, FERAE TR ICHIEL 72,
(6) FERDR TR UVHHET LR

A5 RN AR ERR S (S.B.) TRLie, S REMOf
EAITIE ST AN t EZATV, A EAKAEIL 5%LL T
TRL,

3. AEHBER
(1) EBBEEGRADEE

SPORTS 7B LUK IR Y hDEHENT 21T 5 H
SEIEEEOHES 281227 (Fig. 1), SPORTS vk 0
D 2 BRIRS R T EE &2V 2 L RSN
7= (Fig. 1A), ¥£7= SPORTS 7 hBL U T o [alx
IR E T DR A S B REE) RO HER 28152
L7c&Z A, 12 BELRIZ BT — I L Th S 58
EEEIBIEIN T EE R IES R ES DR 5~
12 B CTHHZ LM DN T (Fig. 1B) ,

W~
14000 6W(n=41)
6W~
. 2500 r 8W(n=23)
il 12000 8W—~
3 —&— SPORTS rat 10W(n=11)
<= 2000 | -~ ——10W ~
% -0~ control rat E 10000 12W(n=18)
=] —
£ 1500 £ 8000
[ £
o 3
= = 6000
= 1000 ]
H S
5 4000
<z 500
[
£ 2000
=
0 0
20-22 22-0 0-2 2-4 4-6 6-8 4W S5W 6W 7W BW 9W 10W 11W 12W 13W 14W 15W 16W 17W 18W 19W 20W 21W
Time(hour)
Age (week)
Fig . 1A. Change of wheel running in SPORTS Fig. 1B. Wheel running in SPORTS rat at the age of 4 weeks
rat to 21 weeks
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(2)IEMBIRICL D ETBEES DL
BB CHD 5~12 iR SPORTS Tk
IZBUW T, BHIEREE (0.05%75 2% £ T TR
) A B ST E B 5L, BT EERE S —Y
I8 AR EBNEGRRAFIL 72225, 0.05% KA
FREECIX H R IEB R LIRE R L 72D | 2% M A EAAEET
(XA B FEERE A E 5L 7 (Fig. 2A, B), — 7, A —7
T4—RICET 5 A ER I EE 52 e ol (T —
HIRETY), AR Z 20 IR LARE D SPORTS 7+ MMC
I L7228 B R EE RS IR B L 5 2 o T
(F—4mRET),
() EMBIEIZLEIRILF—READFENT
B E SPORTS 7w hs L= ha—/L Wister 7k

——LSD
NSD
~A—HSD

20000 -
18000
16000

14000 -
12000
10000

8000 -
6000
4000

2000 -
0 T T T T T T T T

4 5 6 7 8 9 10 11 12

Age ( weeks)

Running distance
( revolutions f day )

Fig. 2A. Wheel running activity in SPORTS rats submitted
from weaning to adulthood to low- (LSD), normal- (NSD)
or high- (HSD) salt diet

18.5
18
17.5
17 mLSD
16.5 - T NSD
16 m HSD
15.5 -
15 -
14.5

Food intake (g/day)

LSD NSD HSD
Diets

Fig. 3A. Daily food intake was higher in rats of high-salt

diet and lower in low-salt diet

DERNF—HHI KL T, BEER OB A i
& i A Iy - SR I E A R O AR BB CTHIE L7223, 0.05%
IR HEAGERREL 2% M REAGEE CIIAERZENRED D
N7 (T —2RET), SmBRRERLHGEL
SPORTS 7 M i R R4 #afEL 72 SPORTS 7
NIRRT &, fUKkENEIMUKRER NEZ R LT
(Fig. 3A, B), (R B4 FGEEL 72 SPORTS 7 M
RERDZRUT (T —2RET), 0.05% (KAHAGET T
IFar b — VRIS O TEAT &, AR RN ED UKL
JE (IAEHE, JEEHIEY) Z27R LTz (Fig. 3A, B). 2% @R
R Cldm i (A, JEREIES) 2R L (5 —4
RETY) | ERIIMLETY @A R LT (Fig. 4)

12000 -
10000 -
T mLSD
8000 NSD
6000 mHSD

4000 -

Running distance
{ revolutions / day )

2000

Diets

Fig. 2B. The average wheel running activity in SPORTS
rats submitted from weaning to adulthood to low- (LSD),
normal- (NSD) or high- (HSD) salt diet

30 mLSD

20 ® HSD

10

Water intake (g/day)

Diets

Fig. 3B. Water intake were higher in HSD than on NSD or
LSD
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120
100 -
80 -

60 | ——LSD
40 - NSD

Mean arterial (mmHg)

—&—HSD
20 4

7 8 9 10 11 12
Age (weeks)

Fig. 4. Compared to low and normal salt rats, mean arterial

pressure increased in the high-salt-diet group

(4)Ghrelin, Obestatin & T - PRS2k 5%

7 HI#® Ghrelin, Obestatin JZ F#¢5-(2 LA 12 B
M oRldsH T EFT RO A2 B2 7= (Fig. 5A), $¢5- 1
H 25 Ghrelin #EIZBUMEN AL, 57 BHE%
595 &, Ghrelin #£1% Saline BEEHL# L CH B2 ELT
HEOWDHFRDOIZ, —F7, GO #EIE Ghrelin L [F
BRI, &5 1 B B EAAALN, 57 AEO
FIJZHBUNT Saline FEE LI TH BEZRETTEOHA )
BT, Ghrelin #£E G+O BEEDOMNTITA B ZEITR
OO D ST, ZORERNG, Ghrelin 13 H FEEB ]
VERZATHZENE Z B, Obestatin 13% D Ghrelin D
B FEBINHNE IR L TR % RS/ N3 R
e,

1 H oA EOE(Z#8122 7= (Fig. 5B) , Ghrelin #£1X
Saline A& LI L CTHe 5 1 B B DHIME R Z7~L, 2 H
HUR XA BB bz, — 7, GHO BElX
Ghrelin FE& B C, %51 B HO DA EIZD{, 7T H
MZENAHERFLT-, $7-. Saline & G+O BEDRITITFEN
2otz LLEOFER LY, Ghrelin OB ARG HEVEH 23

FAE I, Obestatin (% Ghrelin &5 1C LA EMEINERH
T DI ENTRIBEITE,

LB D | BB DR B LI 5 &
BRECEERRTLIZ (Fig. 5C, D), Ghrelin FEO B TH 2
T Saline #EE 221372, MELRSHIX 1 B A BL TRflz
L7z, 9725, Ghrelin (/L —JRELTHFIHD
FE AN, R HOEIGE WD S HEREH
THEEZLNZ, —J7, G+O BETIE, B 5 EE%ICHEE
HEBEOINMN A5 (Fig. 5C) , Obestatin (21X A%
TLHESEDIEME A 35 Al BN B 2 Hiviz, FERPEIE,
Ghrelin #£& Saline #EDOMZHER L TV, KREOZ LA
FEERBALART O ORI ELL TERL, FRECTHRH L, &
5.4 HH.7 HH&EBIZ Ghrelin BEO AT Saline AL L
L CAEISEEINL T 7= (Fig. SE), G+O #EiX, Ghrelin
BELHEL T4 HH.7 HBEBIZHEIZEL, Saline &
[FIFREE T o7z, LA EORERIY, Ghrelin (ZAEHINE
{IEL . Obestatin | Ghrelin (ZXAEEBINAINH]F 528
RS T2, RICHRRRIE BB OFE O ERFTLIZA3,
Ghrelin #£1PNIEARAL B 823 Saline BEIZ L ~NH EIZED
ST, MO CITA B2 ZFR -T2 (T —2RS
7). o, GO BEONIBAEN E &L Saline FEEAE =
T AL T, T2 6, Ghrelin FEOMREHINLE
WNIBIE B IMZE2b D ThHDHEE 2B,
Obestatin #5512V ANgNENE EOEEINIZIHI ST, 1
B, Total & ONHDL =1L AT 11— /U214 3 BERT TR L7270
o723, FYERERAIX Ghrelin BERS A BICEEEZ RLIZ (T
—HRET),

Ghrelin, Obestatin O H[E X2 5-(Z K> T Ghrelin
FEIE Saline FEE IR THERETT RO HFRDHIL
7273 (Fig. 6A, C). ZOMIHIZNRIL GO FETHRED LI
7= (Fig. 6B, C), &5(Z Obestatin (% Ghrelin (2L HE A&
SR INZ T 52 VRS (Fig. 7).,
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-+ G+0
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© @« o wu o
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22 0 2 4 6 8 10 12 14 16 18

QN-‘-‘AO\WS

i
N

Body weight change (g)
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|
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f
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Day7
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Dayl DAay2 Day3-7 post mean
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- G+0

Fig. 5. Subcutaneous administration of Ghrelin and Obestatin. (A) Wheel running, (B) Feeding, (C) CO, consumption, (D)
RQ, (E) Body weight change. O Saline (0.9% saline 100 pl/’kg), B Ghrelin (Ghrelin 100 pg/100 pl saline), B G+O
(Ghrelin 100 pg/100 pl saline+Obestatin 100 pg/100 pl saline), (n=5).
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w

~ 1600 : = 1600 :
] —O—control S —O—control i
~- 1400 ~ 1400 :
= = ——-G+0
£ 1200 %1200
= =2
§ 1000 S 1000
2 800 £ s00
20 600 600
E 400 ; 400
= 200 = 200
w : o
] 0 1 i 0 ST e
= qsayercazexsq 2 NeYTePoNseREy
2NN TYL LA SRS D SHNCYNTY LAt b m S
ol — ] ~ L= I T I I Y Y]
Time Time
C
~ 9000
=
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=
S 7000 |
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g 2000
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Fig. 6. ICV administration of Ghrelin and Obestastin. (A) Wheel running in Ghrelin administration. OSaline (n=12), @
Ghrelin (n=12). (B) Wheel running in Ghrelin and Obestatin administration. OSaline (n=13), @ Ghrelin+Obestatin (n=13)
(C) Total wheel running in Ghrelin and Obestatin administration. (n=12, 13). O Saline (n=13), B Ghrelin (n=12), @
Ghrelin+Obestatin (G+O) (n=13). *p<0.05 vs saline.

>
w

30 = 6001
=
= 25 g 500(
s <
£ e
g 20 £ aoof
s * @ p=0.06
] 15 £ 300[
L)
£ 10 E 2007 L
5 B
& - L
5 Z 100
o
A ] 2 Il ]
0 @
Ghrelin G+0 Ghrelin G+0

Fig. 7. Feeding and Body weight in ICV administration of Ghrelin and Obestatin. (A) Feeding change. BMGhrelin (n=12), H
Ghrelin+Obestatin (G+0O) (n=13). (B) Body weight change. B Ghrelin (n=12), B Ghrelin+Obestatin (G+0O) (n=13).
*p<0.05 vs Ghrelin.
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4. & 3

ARIFFECTIL, BHRELZ 2L (0.2%05 2%REETT
BEpEROICI &) S CESE, A3ERDOE{bE L
2, BRE, DR GE, (RERE DEEROE L E G

L7z, 0.05% & HAGEE CI3 B R EB BRI TP R & 720 |

2% = RIS AR Cldm B S EB RE A S L7 (Fig. 2).
AR M2 20 HERLARED SPORTS 7 MIh FEiL 72
2N B FSEB RIS T B A 5 2 oot — 0 A —
T 74— /VRIZEBIT D ARERN I EE 52 o,
T2 EmEBREL S5 12 WELL T OZ7yMIxL
T, BHAEEN A REBRERICEEL 52520
O EleoTz, Z0 B R EENI X2 BEOEM TS
HI3SEFREEZ L =72\ ar ba— LTy (Wister v h) 12
BWChERINZ, T7eb bIE BRI EB) B AL
[ZBE ST 2ZEMHL ST, ENTIXZ OREHIZ/ N
WO7e T RS FEIIIH Y T5LEF 26,
LEMOATE BB R OERELREb 0L LT, B FHE
WAIIU S T DERER T EOREEIZ 1 B SHHEFE T
D, X — VBT YN T, 6 Bl TRV
ERH LTy O 31 #ElnCH 2 H80b ME2 ER-
L., &bl 6 A CEAIE T, TUAITEREICLT
HIMETE TL2W, T72b6 ZORHIZRIVAAS L
ToEBCEE, ArgAr, EEVE RS, FEROATE R
ERET DRI THY | MKk T DRI A E
THREHTLHDHEEZ DI,

E51Z, SPORTS 7y MBI BB AL SR /LF
— U A~D BRI LA, mRERE R TIIK
PR EED IR BEOHEMNED SN, BRI
BITITEELE 5.2 ) ol BRAAEIZIT, mEERER
ZHGEEL 7= SPORTS 7 MNIi@#H AL AL
SPORTS 7ML TIRERINZRL ., KAERERZ
#afEL72 SPORTS 7w MIMAHER AR, DL EDZE
DHAE AR BN UL D A7 B3 B R I A
B, REICEEE KT TIERHL T,

AFRO A TE B EIE O FAE O B2 BN L ¢, i
)7 ¥R D B B L AR TR IR O RE IS R AE T
MDA GCTHULENH LD, 4 B OWFFE R R
(&> CEBEEF RSB T DEEO AT A E RN
BN E o Tz, A% BHNE O X7 CIES) R 15
BB G-3 273 % | FRAKEED fIE R A TLOICAEAL , E

7o DOMOREFR THOIRNCT I/ BEO B 50
TFIVBRBRE B UETHHEE 2 DIV, ETTARMIET
1%, Ghrelin, Obestatin DA (K2 T) #5346 LOHHX (i
FEN) BHEITO, BRESIOZ RO, BRE,
LRI, (RKE72E DAERO B LA RFILT -,

F7°, Ghrelin ORMFE G IV EIEITETENHE
(DT DZEE MR LTZ, ZOHEIE Ghrelin DM=EN
P 5 CHHERRSIL, Ghrelin X HEE AL C H 3 EZ 240
Hil T2 RSN,

Ghrelin T EH/LVE (GH) Do aedE 3 2N R
VAU RELTHEDG - FESNZT, 2O % Ghrelin 13
BN DR T 2 D= a—n L ThHEEESNA I L
MERRIIL, TOZRERIIMOSES FNL THILL T
WAZENS, GH D43 DIENNTE Tl 4 0D FPARK A
HEREICRI D> TVBEE X BN TOBI ARFFRICIR
Th, MEANEGIZLVERE, KREOHINSHERINT,
Ghrelin DO AAEG HFHEA~OVE R I T EM R A ST
DZENEZ B TODHM i i i BE P 43838 U B B vE
T 2L ELH LM, KD/ USIT Ghrelin (1,
ZOELELNOREEE I U TREREFEIL, £ L CHRE
BHEHL ZOEHEODOREEEIT L TNDEOE DD,
ZOERRRIEE A WL DL, KRR EIEED ET
Ghrelin ORIEHEGZITV, H I EECE R TEIZ MR
THUERHD,

Ghrelinl IPEER 2R RICHIEM T 2ZL BT -> T
W5, GhrelinZ R # RV G- 5L DI B3
MJEDR T4 H EO BN RS L, DR TR
LCOH AN RBSTOBEH, 2 2 b0EM
XA AR IR DI LD ATREME DS RIB ST Bl 22
AR IT H R E A KELL CWD20, Frox ik, QK
FRFR DTG A3 E VO SPORTS 7 > M IV TGhrelin S H 3§
EEN T TR EERFTLT- 25, Ghrelingd B %8 1EH)
I A A R LT, $7-. Ghrelin2’ /)Lt 37V
VAT D80 W 285 28 ARHFZE T
HERP AT 2= VT IR EICEAGIZ A DR D T2,
Ghrelin|INEDZ FIRA~DFEG 2 HEL . NEOFEA, ik
HINHICHIERA L TOD AIREMES B 2 B, IMN O 7=
— AT IV ERZERORBL, SR REORE G E %
LR D BB D, Ghreling% 512 LD BN H]IC
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Summary

Purpose & Methods: We have established an original line from rats of Wister strain that had unique
characteristic of high voluntarily wheel-running, named SPORTS (Spontaneously Running Tokushima-Shikoku)
rats. Male SPORTS rats were fed on normal- (0.5% Na), high- (2.0% Na) or low-sodium (0.05% Na) diets for 6
weeks after weaning. Blood pressure (BP) was measured using tail-cuff system. A locomotor activity was
performed by wheel cage system (voluntary activity) and open field system (spontaneously physical activity). At
the end of each period, rats were sacrificed and blood samples were collected for metabolic parameters.

Ghrelin and Obestatin with a feeding promotion action have a variegated body-adjustment function of the
energy metabolism regulation, the anti-inflammatory mechanism, the sympathetic nerve control and the
cardiovascular system protection. Therefore, we also administered Ghrelin and Obestatin in the
intracerebroventricular lesion of the SPORTS rats to examine the effects on the voluntary exercise.

Results: The high salt diet significantly decreased a voluntary activity with a wheel running cage, but did not
affect the oxygen consumption, while low salt diet significantly increased a voluntary activity. Body weight was
higher and food and water consumption was lower on a low-salt diet, and the opposite was observed on a high salt
intake. Ghrelin significantly decreased a voluntary activity with a wheel running cage, but did not affect the
oxygen consumption, while Obestatin did not inhibit the Ghrelin-induced decrease in a voluntary activity.

Discussion: Besides the known effect of low and high salt intake on blood pressure, the present data indicate
that the voluntary activity are influenced by salt restriction and overload. Ghrelin negatively controls the
voluntary exercise with a wheel running cage through the center nerve system. These effects of physical activity
are possibly due to increased and decreased metabolic signals respectively, induced by high and low salt intake.

Thus, Ghrelin might be new key molecules for the biological regulation of voluntary exercise.
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