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728, TAEEIIZ 10 EH, C2 fEHCHRIE LT, ZOREE, MIBEENAEIKTL, 2RI o TRERMEL A RIS
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[ T f e F AR B 2 e AV D TR (C2_feed2) 0L, 6 a5 8 MMIAE LIZLZA, EREBLAEIZEDRNZ LN

BT, 2D 2 FIFIZHONWT, SO M2 RELIZFER, C2_feed2 #ET, P AlEHEE AT E DR N EH A 23 WL
iz, LIZ3-> T, C2_feed2 DI775, JVIHMGOR RAMHTTHEHHRLEL TENLTWDEE LI,

Lt%1E, JERET NV EL T, BIRSIE M fE7 >k (spontaneously hypertensive rat) & - SEBRNS B CTh %, BITE,
P filktd C2 BRI D Zh A Ll 2 R A1 T > T D,
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AVEBIBERO1 > ThomE ML, ZDOHFEIIE

£ 30FERIT2 UL EICHINL TRy, AR THET D
FHEARFKD 1 2E7p>TNB D, 2010 FHIET, BHA
O 83 I 9 5 BT HERE T 4300 7 AN L& 2, KEICE
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B EDJFIK O —2>EL T, SR RO 232
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BEOHEMEZ 1 H S g RHELTWDH, HARANORIE
BET, SFoE o E AR REMAICLDE, Bl
ANFBMH109 g/H, AL 93 g/HE, WHO HARTA
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IRAE -t D P IS i L JE LB L TV DS ES LT
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Pt EmN R CE DB 6ND, —F, MEEAR-A
VZBIEH DD LNZLLENSFILD A5 10, IHIFIZ OV TY,
PBPERIZR AN R T DT ENRBSITND, T A
BILOTyMIEFAEE 5258, ANA~—7—Th
D7 R FURINVTRUF I 728D HTa— T
SVREMET TS 1, &I, AR IC BT

AL FaxTu g ERMEDR FERIN TN 19,

INHOTEND, IHEEDOBEINIAN RAEBEMIEHZ

&, MJE ERIE], S XA R RO TR RS
ﬁ?ﬁf‘é@é&%i%hﬂ\é Lo, |mIEICRITH0
FEDMREEEDOZENL, F2+DITIEALNIT/2> TR,

Kl _I%E'Q%"?%ﬁ:XA@ﬁ#Eﬂ75‘\@4%&5%6
ZFITH AL, INHD AN =R LESy L~V Tfif

T 27012, 7y MR R (Powder, P) &[E i

£k (Chow, C1) ZZ < 15 HR 5 %, DNA ~(/1

Table. 1. FEHHRL

T A% AWK O8RS R BURAT 21T 572,
DR, BEEEBHE COMmENG EIZIETL, HEO
X]\foi;ffﬂf\@?ﬁ%%ﬁﬁbf:o I ERIEIZ B 535
BLIR TEREY TTRITLIZEZA, %fﬁ’ﬁ@ﬂﬂl
mr%@gfﬁ%ﬁ i, FICHR T — T EA—a
i (hypothalamus-pituitary-adrenal axis, HPA ) (2[4
53200 Thotz, ZOZEND, ML THIE K
B Rl V€ > (Adrenocorticotropic Hormone, ACTH)

5y LTz HPA Sl OVE AL Sl Sd, 2 ofs R i
JEPME T L7z PSSz, EBIZid ACTH 21X
KFL TV,

TZIZL VDI OREREN R BT D0 5E1, oL
—7ORRLED T, TNETHREETE LW 3 Y
IRPEDEEHI LS 2 BRI HERIC L > TITh N T& T,
L7e3 o TG & L) R B L D BR 2 E B ITRIT 372
ZEWTERD T, T TARWFIETIE, S D 725
B2, ZhbE 5272356 O MEIC 72530 5 &
ZRAT %,

2. EER
2.1 g

FyAsiEr (P KD 121, AIN-93G (THEHLL 7-% D% ]
L7z (Table 1), EFEIEHIIE, ZHETEFRBOLO (C 6
Bh &, Bl 7= Zo i e (C2 k) 2 LT,
Wb, BARZL T RS, TR 7,

Powder (P) Chow 1 (C1) Chow 2 (C2)
a— 2AH—F 39.7486 51.9486 39.7486
INVITTRA 20.0000 20.0000 20.0000
afb-m2g—F 13.2000 1.0000 13.2000
TabE (R 10.0000 0 10.0000
TafE (77 =a—HE) 0 10.0000 0
LN 7.0000 7.0000 7.0000
fEmer—2 5.0000 5.0000 5.0000
IRTVIRE 3.5000 3.5000 3.5000
EAIARA 1.0000 1.0000 1.0000
LS AF 0.3000 0.3000 0.3000
=E AR 0.2500 0.2500 0.2500
¥ 3T FAeRaR S 0.0014 0.0014 0.0014




2. 2 FAROBESEIE

C1 ke C2 Bt DRIEZ, gl katkattic
TrELlz, BT, 772AF =T F74% —
(TA.XTplus100C) 2 V>, i G B :HDP/BS (7 L —F&
), FERMGEE 1 mm/sec, EMEZE:60%, N —fifHE:5 g
DRNEFIFED T To7,

2.3 g%

Jel:Wistar 7~ b (3 @ £721% 6 W) & H AL T HE
XLV, 24 £2°C, 1 50 +20%, BAKGY12
Jb 12 IR (B 8:00-20:00, % 20:00-8:00) [ZFlHEI<HL 7=
R ETHALZ, 4 AMMKREEZ 52 TPt EL
T, Ty N EBREN RIS ITLT,
PUFO&FTHE LT,

2.3. 1 C2HAHDELEEEE=2)2YT
3BT v N TR E %, PEEL ClREL BLONC2

fAktE SR ENE NG 2 72, FEHI AT, R EH

DIEIEICHE AL, 7XZHD THEIL (P, CI,

C2_feedl), 10 WM, fkrEK%E B HIBEREY, EHIIC

B E LR EATE L,

2. 3. 2 C2 AN DIGEE A EDIRES

6 M7 e T E %, P el C2 fikla4
FHZENENG 2 T, PETEHIM KA OFGEE 2RI
AL, 72&2ADTHREEL 72, C2 FEHIDWTIE, Bk
FAGEE 2R D7 B 2Bl =5 D (C2_open) , ¥y K FH#G A 25
(2B N T H 2 7250 (C2_clash), [ETEEREHH O
BHERICRALTZH D (C2 feed2) D 3 BEAHE LT, 10 #
W, fEke k% B RERSE, EHMICEE R AEL
HIE L,

2. 4 mEBHIE

R et L2, FEELI = B Bl i E 2 & (BP-98A-
L, A&ty 7hay) ZE L, Tail-cuff JEIZEDAR,
ISCAE SO, SRR, BRI i A LT
2. 5 M ACTH B BIE

Ty hOEE KT %, fEHL CIig &2l 7=, ACTH
JEEERIEIL, ACTH ELISA Kit(MD Bioproducts) % F\
T, A= B —D 7 aha)VIHE> T To 7,

3. HIR#HER
3.1 KYHEL C2 Akl s

BEF7D 2 FREEOEIEP, CITINZ T, MBS0 EAp D

BRI 7=, 370D, fEHI & DT — AY—F

(o B B ) DA LT 52 L7C, JOBEOETEEEHC2) %
BRI 7=, 2 FEOEFATELHCL, CIZOWT, TI/AFv—T
FIA =N TR EELIZEZA, ZIETD Cl i
BB E CTORNFTED 1.05+£022kg THHT=DITHL
T, F-I I~ C2 B Z AU 11.59+021 &, 911 1%
K& -7 (Fig. 1A), BEHrE CORRE L i3 5L, Cl
FAEH I NSV — I EERELNL 72 DIZ%f L (Fig. 1B), C2
fAEH IR E e — 7 D31 D72 Bl Tz (Fig. 10), JIER
OfFAEEBIET 5L, C1 EEHIEEEOIRE 72> TR, fi]
D EELZ > TNAZEAVRSAE (Fig. 1D), —J7 C2 £
BHE, o ZolZEITRY, B 1 EET ThaZEIVR
S47= (Fig. 1E), LA BRSNS, C2 i C1 BRI~
T, YL TR D THHZ LN RENTZ,

A=V AA—F D EEZHIET, WEFEIOFER
(HILFE2 ) ICE LB EL DI o778, TAHIINC
10 JAMH, P, Cl1, C2 OXAECEE LTz, BfRELAREL
F=HY T LT2ETA, CL SIEFCIE P 8RR LT, 138
AH B (A EHE N LR (R EIE N e A ) |2 50T
72o7- (Fig. 2A) . AU, LARNC 15 JEARE L7 FEBRE [FIEE
DFERTIHD, ZIUTKIL, C2 filkta Cl ikt [k Ik
THZ72LZA(C2 feedl), ¥ofEHEIT P EIEHEL LT
AREIKTL, REENES A EIE L7 (Fig. 24), [F)
{ERITE FL T2 e D, EEFREDOK FICrEH IR E
HINEDIR FEE 2 b,

3. 2 KYHEL C2 FHDIGEE S EDIRET

IHETITEERO LV IEMRRIEDTD, C1 fkt%
AR EE T OFGEE S A AW TE 2 TV =, Ll C2 fild
BEFOGE I3 3EC, ¥R H O EE# (feedl) Tl
A RN BLER S L7 (data not shown) . 2T,
C2 fil Bl B T WA T IE A R LT,

Feedl TiX, 7P EEEAIEL CWD I ICBIZESL
72Zlhn, TR OT7 254 C, C2 filkt%
5.2 72(C2_open) . ZDFER, ZHVETEITLIZ, P kL
FERTHREICHRIBET &3 INL7- (Fig. 2B) , IR\ T, C2
FRRFE N TS, R e a VT, 724 &ThH
272 (C2_clash) . ZDfE SR, FIEAH & - (R EIG & - [t
Fly, PEIRHEEOH B2 2T R BT (Fig. 2B).
%\, BRSO/ EERREZ HWT, C2 filta 5%
7e&ZA(C2_feed2) , [RIERICHAFE AR & - (R HHE N & - [F{L
Flt, P EEHFEEOF BRZETRbNR) 7 (Fig. 2B) .
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Fig 2. 1% DS TR AR 2 5 2 7o BR O & & AR E N &
A3 EEZ M 10 3R, C1EEFEZIL C2 ks, MRAREERO 72 & MD THx72(Cl, n=5, C2_feedl, n=10),
B:6 W7y M 8 HH, C2 filkla, MR HGEER D7 2% BT CT(C2 open, n=4), 4 T(C2 clash, n=4), F/=iX[H
TEJAFREIZR T (C2_feed2, n=3) 5272,
BB, B REMINGE, B REEL, P ATEHEEOMHE TR LI,
Mean + SD. *: p<0.05, **: p<0.01 vs control (Powder).

3.3 EEBRFHOME~DR 0, LI SRR M T, AR B RS
HEBREBMOHID, HEHELRERINE T P B U7z (data not shown) , C2 fil#}Cik, C2 clash &

EFEDIRHSTHDIZHOWT, I EZ il L7 (Fig. 3) . C2_feed2 |ZHOWTIMJEAMELIZEZA, FIERICHET

Cl fikt4a 3 E 2D 10 BH 52727 v MNX, Pk 1372 o703, C2 feed2 BET P AiEHHEE HEA~C, IGHFEIA L

LIEARTHE TIHRWS OO, IHE B £ - -85 i £ - JE « SR - SRR E DR Mg A A3 S 417 (Fig. 3B).

PRER I L B AR T 23 W o 47z (Fig. 3A) . LART

AT o7 15l EE LB T, K T Em A LB 1270
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Fig 3. fix O CEEEEZ 5 2 12BRD 7 » M i+
A3 Ty M2 10 80, PR (n=3) F£721% Cl ikl (n=5) 252, HFBEDMEERIEL,
B:6 W7 M 8 Wk, P ikl (n=4), BLO C2 k%, T (C2_clash, n= 4), F/-iXFEF AR T (C2_feed2,
n=3) 52, REKEOMEEHIE L,

Mean+SE
3. 4 C1fA¥nMmH ACTH EEADHE 4. EBER
1 filkha 3 Wi 5 10 85 2 727 MW, I LG & OB I M)+ LA MElcaG i Th b EE %
ACTH BEEZNELT-, ZOHE, P L XTH HITNDEN, ZOREREEFRS A =X LOEHIT+
B islgEsnan -7 (Fig. 4) ., STIERV, Bxld, TNHDORA =R LESTF LR

ITHLMNITAZEEHELTEBY, 20720121F
NN & &R & ORR A E BRI 2 LN
250 B D ARHFFETIL, LARTOWIFEIZ IV TNz B ERE

_ (C1) L9 bECE (C2) 2T, “habilk
ERR| ADMEICHT 5 HERE, TRAICHT L7,

flm_ RS BT BOMATE, CRETICL S E X%

= RPN TR, 2055, TEMGRHEE

z 100 ¢ RABAITIL, HORIKE B2 5 b oI LCHREE

A 23 R B, i SRR A MY T &

CULMBHEAEIT 2 % Hi i 2 T BT X 7,

0 LI LEEE, FfcksTA ML RAEZEXCLE S AT

P ¢l HEMER, TEMAE S 2 5 = & CHIRIMEIC AT L E

5 ATREME AR TR 780y, 7 = Clox 3, TUBSEEDISH

Fig4. C1 b CfE L7z 7 v b Ol ACTH \ \
ig ]}Efﬁjﬂ' fHE L7277 v b O R @Bﬁft%ﬁﬂﬁiﬁﬂﬁﬁf‘%5@%0)%&;&%@3]\/24-%)’ it

W~ M 10 WA, P B £ CLEREE 5%, fif 7eh, FNEEHEL T,
;/Ebfml{ﬁ%ajﬂibto Qi %, 77 AF ¥ —T F T A F—% N CTHREHT
ean = SE (n =5).

L7, CLERLE e, S LTV D TH D
ZepmsEnie (Fig 1) o LavL, C2 R Z RN
WENSE ChE 2L 25 (C2 feedl) , fABEHIRIT O
B EIAEICKLS /2o72 (Fig.2A) , 2NETH Cl
filkl 2 5 2 000 T 1EMIZ L1, BIC X - THEEEN



P B L VKL 72 B — AR o 1273, FALLLEITE
RSO BT REM ZE 1348 U 72 0> > 7= (data not shown) .
Loy UARFZECIE, fAE 4 3 B LS B ETRE CFE
FHEAME T2 H Wik 4 © (data not shown)
TN THREHNMEBELABRICKLS Lot

(Fig. 2A) . BEOHKTABIET L &, FBEHEWZ
LWL DERREENHER SN2 LD, BRI
DRI L D BN BN TZ 2135 212 W, —FHTH
EWZ v boEL, 5 #2513 @l E Cid B
DROND D, BEEE DI R EE 5 2017,
MIEZIZ U8 & Uickkx 72280101 « AL 72 284k
ZHLEOLTCLEDAREMNH Y, EBRE L i)
TR, LEEnoT, kv ieo7z C2 ik TIE,
FREE A EE TR LU CHo B RE2 MR T 52 &0
METHDLZ EDNHLMNI ST,

R IEE BT 272D DO PHERIL, 6 i) 60
fABERAEE Uiz, ZhUE, C2 feedl DEBRTIL 3 Hifinh
ORE L T4 A (7 HERE) 226, EEEESIKENA
BIURTF LI ThH D, 7205 6 il 6 8 Hfind
WY T, BOKREL o727 v bA, ByRAkGEHERORK
WRINDIEERTE <22 LHEN LT, PlERBRCIL,
7 X EHD TR (C2 open) , C2 itz TR~
R4 <35 LK (C2_clash) , ¥ L ONEEE G AR A
WD LR (C2 feed2) ZMilL72L 25, C2 clash &
C2_feed2 TITAEEE A & (REIGINEDS P BRHEE & A E
DO >T2 (Fig.2B) . Ko TEEZRET 57
HOEFRRE LT, 2 24 TRET D2 &HEY)
ThobEEZIBN,

P kM & A OB EAHER SN LB ZOND
Cl, C2 clash, C2 feed2 |ZOUNT, HfEDILE 2 HIE
L7 (Fig. 3) . ZOfER, Cl ikt L C2 feed2 #E T,
P Bk & BT E DR A 23 7 S 7z, CLIZDW
TUE, PARIO 15 B8E OFERIZEB N T, MEOF B
TEBEL TS, AUETIE RO 10 BEE L
FER, MEDIK MEMABIZE L= bOD, FERAETIE
7o T (Fig.3A) o 24U, 10 8E TIEHEORNE
NGBS - AREER B 2 Bbivd, —H T,
10 HEE% (13 ) TIHREICHE S ME EA23EZ -
THY, EFEZENPKEL, AN @ EESS
WCWRWATREME b B D, A1, & 0 FEM e it &

ATV, C1EPEHT 31T 2 % B B9 72 L b R4l 25 2R o

T=F ) TBRETHD, ClEE#EOMmY ACTH

IREICHB O RIT W b oTo3, i 2 o

DOAREMENR B Z BiLD, 1 DIEME &[RRI 10

TIIENRN BN 2o Toviet:, &9 1 DIFTEY

TIIHDWSR TIEZR < BRSO RBKE N

AREVECTd 5, Fox 13, 3 il & 2 WEAEE L72BRIC,

MHIC X 2 BAERR OB Z A 5 LTV D %,

b L L7eh, MG NS B AR R, AR

WICIIRNTWR~, EE G2 THDL0E LR,

C2 FBHZRBWTIL, C2 feed2 B CIEDL FEIH
DELBNIZHDD, C2 clash FETIHR OGN0 o T2

(Fig.3B) ., [EJEfE2/< 2 & T, HEgREROEME
THCBEONRDP ST RN DD, LIz T,
C2_feed2 D773, KV HIGD YR A b+ 2 R &
LTENRTWD EEZDND, ABFIETITITHIER &
LC 6 Hlinn o DOfE Th o772, BLERETIX Cl
fiE & DHLEIITE 2wy,

5. SE&ROFE

AWFZETIE, C1 & C2 DS FE7p2 [E I el 47
L, PHFERICTTORDLRGGEH T IEEZHLNITT
HTEWTEIZ, AH%IT, SIEREEMET 7>~ (Wistar) D
FEMNTZAT>C, Cl filktE C2 fB A FE M i LT
VBN DD,

SO, KBETNVICBITDHBOR R4, 5%1F
BN L QUK ER DD, BUE, ARFESMETY
I (spontaneously hypertensive rat, SHR) %\ C, £ P
fin Bk & C2 BB DN IR A Ll 92 FEBRAAT > TN D,
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Summary

Hypertension is one of the major lifestyle-related diseases that can lead to conditions such as myocardial
infarction and stroke. One of its causes is excessive salt intake. While salt reduction is considered essential for
preventing hypertension, salt also plays a significant role in Japanese food culture. Therefore, rather than merely
reducing salt intake, exploring methods of salt intake that do not lead to hypertension is equally important.

The applicants focused on the health benefits of mastication and we have discovered a significant reduction in
blood pressure in a long-term (15-week) rat model through mastication. This finding suggests a potential new
approach to salt intake. However, previous studies on the health benefits of mastication, including those conducted
by other research groups, have primarily compared two extreme feed types: powder (P) and solid (Chow, C). This
approach did not allow for a quantitative analysis of the relationship between the amount of mastication and its
effects.

In this study, in addition to existing solid feed (C1), we developed a harder solid feed (C2). Measurements
using a texture analyzer showed that C2 had an approximately 11 times greater load at fracture than that of C1 feed,
quantitatively confirming its hardness. However, concerns arose that altering the cornstarch ratio might affect
factors beyond mastication amount (such as digestion rate). A preliminary 10-week study using C2 feed showed a
significant decrease in total food intake, which was accompanied by a significant reduction in weight gain.

To address this, modifications were made to the feeding method. When C2 feed was crushed to make it easier
to eat (C2_clash) and when a dedicated feeding device was used (C2_feed2), rats were raised from six weeks old for
eight weeks. The results confirmed that there was no difference in food intake or body weight between the two
groups. At the final week of the study, blood pressure measurements showed a tendency for blood pressure to
decrease in the C2_feed2 group compared to the P-group. This suggests that C2_feed2 was the more suitable for
analyzing the effects of mastication.

In future, experiments using spontaneously hypertensive rats as a disease model will be essential. ~Currently,

a study comparing the effects of P- and C2-feed is underway.



