©
2020 2023

The effects of hormone and aging on taste disorders

Wakisaka, Satoshi

3,400,000

Taste disorders is known to be more common in older women, but it remains
unclear. Here, we examined the relationships between sex and aging, and zinc deficiency using an
animal model of zinc-deficient induced taste disorders. Zinc deficiency increased the thresholds of
bitter and salty tastes in younger male and female rats, and increased the thresholds of salty taste

in the middle- and older-aged female rats, but not in male rats. We examined the mechanisms of the
common and differential effects of zinc deficiency in male and female rats are as follows: 1) zinc
deficiency has different effects on taste receptors in male and female rats, 2) zinc deficiency
reduced neural activities in the parabrachial nucleus, which is related taste information, and the
supraoptic nucleus and the hypothalamic paraventricular nucleus, which are involved in body fluid
regulation, in both sexes, 3) female hormone replacement in zinc-deficient female rats showed
restoration of the salt taste threshold.



B X C—19, F—19—1 (Gth)
1. WFZERHAA Y R D 5
BRI E O BERUTERM 25 HALODI, FExHIILTWD, £DH5, figh K Z ERR RS O
FIE DB IROTHEFNE DRMREDN DD, WRIEEZFHRALEH OB L 2:3 T
<RI AIAIL 60 ILARRIZZ W EDOME DR H LM, MEAESER ZE DI TSN /25Ty,
HLEN R Z AT LD IR E DS RAE DD AR~ DR TARE IR DOFEEF L0 DET DL, 1) RIEDOKH.
TR THDLRE CORRIEOZ FIFEENAEC TODATHENE, 2) PN O IR A 4
CCWDATREME, 3) Bk K COMOD K I #MEDOF AT EDREC TODAMRENE, R BB
%o LTe3o T, Higp R Z MR R E O JR R Z SN T 5720121%, #ih /R Z BRRAREEE OV
D BT3B R F S I E DB 8D,

2. IR R

ARBFGE T, MRS R & SR X 2 MER TR IR 55 O B 2 B 2§56 28 & B Ui, Flc 4otk
FRVEL PR BRI RIT T RBEC OV TN T 27 ZYERVEL D5 W RO SR D50
1R, R AR im0y M BEER R ZIRBEIC L7255 G0 120 FARBRIT R 9 H0E i
PERE DINZEALT D0 EFRHZEZ HIE LT, FTo, gk b 700 F1E4 O CHgR Rz ok
REDSAAH D A A~ DR ARG IR RF B IO T 5282 RS LT,

3. WFFED Ik

FERT HEN R Z PER TR g DM LR D R
S (3 W ie) . BRI (7 @M)W (11 3
fin) . HEAE M) (35 A fn) . s e 4 (80 1 i)
Sprague—Dawley (SD) WEHET ~ N 4L NUEER R
ZRELa IO — VBT T, AN R Z RIS
70 4 B8 K HE A A A B IR S T 20Tkt L, =
Mr— VBRI T AR AR IS, 4 %S
Brief access test & 48 Byl B L@ REIZ L > T 4 JE
AR DY AL IR A FH 7, Brief access test [ZF1Z
WRTE BB OV A2 R D 1E T D, 48 IFH K

; . . K1 Uyohooa—%EE
EINEIT. 520N 20DRIEDOWT A H MRS SRAMNLD LD RTFULR
CERIRLUCERT AN T ERMIchraHE TN VEROIR. R—ILETEBELL:
LR S REIEDEOME s T O S MOBE s
DI-OEELEOMEL G e, BICEAMETRDT oo —%A A TTEEENID . F—
HChbhd, DL TFIC X0 T, IWEERSHDE (VOB EHIETED
ETHD, LTI FREOFfME R~ T HAA o TLNG,

(1) Brief access test

R DOFGAKHIR FIZIBWTIREE T, Uy 7w Z—358E (X 1) IZRE SR MLINDZRE K
WEEDHI == 78T o7, Ne—=0 71, 6 BEFEOIREOWIRKEZARH K E1EyhEL, 3~5 &
MR SR LT, BRESIRIZH R (B ) <Mk GRAL T RUD L) - Bk (MElg) - 350k (e =
—R)ERDOWT DT oTz, RSP AR ZTRD 2B (U 78 1T HOW TRy 7z Z
ZNFE MU e, WOV > 78 788 R D) 73 CE o Tl Yy 73 &L BER TRl L
7



(2) 48 ] B IR L

2 RORMVERIFFZERL, —FHFORMNUTITAR-E K, b
D= DIRMVICHES A N, 2oRBRsa D 24 RFfETE
WA DAL E RS H, SHIZ 24 K (RoRBAIG) D
48 IREfEI2) IR MV O BESZRIEL . BRBAIGRETO EHE)
OIAE T AL TEIELARIEL (X 2), BiiXFRC
HIRENTZ 2 ROVRED L HOMFEL T RIRL T W [ 2
Y5, LIzioT, RISROBR B 2 kOBRET -
BB LIS ko T BRI T DM R T DT LT Hzﬁmﬁﬁ:ﬁ>§m%7
=5, WRIAIROIREEIL Brief access test MFERNG, B RMJL A IZIXZEE K, ARRIL B (ZIExd

24 ( S4BT >

P A LT REBHBEE AN RFILERE
R AR T T—DITRET 5. 24 BIEIC, £
ERIESES,

(3) BLRFLEAIZ DU TR A L 2P O R R

S, BERY, HEMOMME SD Ty MIHn R Z BHLVNT@EF k2 4 HH G2, BRI
B TATHOWTBREF, MR ARNTHRET LT, SHIC, BRFLIADIRE O RRIC OV TERE
BRIREE ORBOR S s EEBR 2 —) Z OV TRET LT,

(4) TInTARRZ M T 1y A — ET- SRR DI C D HE RS2 A5 B D1 T ) AR AR RIE

AR OITENFEER DS RNG | HEn R ZIZKOMERET » M@ L THEBR IS0 2 BB LB 4T D 24 E,
MBHNT=ZENG | MR Z DR R RIE T A MREL T, R R R E L E 57 InT4
N7 vy 1 — (TInTAR) OG- HOVWTE T % 3BT D5 R AR O BB i ok oD B i
RMGAFMEI RIF 584 48 W] e BPUEZ W T, SHI2, S R Z RE 52 /-4 Tl
WATEHAR IS 52 & CHh R Z AR A A S 7245 A I R O B EOME A PE 3 E D IO B LT
DI,

(5) HEN R Z DS HARFRRE DIRENC RIF T 58

HfEH R Z A Lo THEBR D BB ORI M N AL L T2 2 &5 | HER R Z 13 PR A AR I 31T 2 M R A
WU 587 KA I REMED V RIB S LTz, £ 2 CL MRRIEEN D~ — 1 —Th D c-Fos MABEATREL
LC. BRI LA IR B 2 TSN R ZREL o o — LREC R LT, RIS+ =a—n
FES DT LM STV DG B i f5#% (parabrachial nucleus, PBN) & (kiR 1% AR ETFEE 12
B DMK T #8544 (hypothalamic paraventricular nucleus, PVN)E#R.%8 - #% (supraoptic nucleus,
SONIZEIT S c-Fos Bk HE G IEMIRDO I E 7 LT,

FBR2 HRER R Z VMR R R EHENLET o e 2R LB LD B

AALFRIRAE Lo THIN R ZITHENET Y h O MG = AR 7 > T a AT 0 g SE 528030
Mol FZC, (1) R ZIAIREDOMEMET v b~ L AR LE L ( B —estradiol, progesterone) $5-,
(2) LN E L ZPD ST DT DIFFESE H EZ DT bA~D LA VE AR DRI 20
BRI RAE T 5% 48 IR B U BIUEIC K-> T~

4. MR
FEBR 1 SRR Z MR R E S A 2R LB R DR 2

(1) Brief access test



O AR TIE, MERED MRS iR O S RIS SRR DOV > 7 RN R ZBEC BN T
ARE\ZEoTe, Eio, HEH, el OMENET » M T, g K ZHEO m iR IR DY v 7 3
DL ERICKR T D BMEDS B U7, BEVET Y M CIE AL D biLRh ol

(2) 48 B “EEIRE

Sy RO, MERET » R SRR ISR DMEAF RS B Uie, o, M, Fisis
HIOMEMEZ > T, B R Z RIS D EiR RIS IR OMEAF RN @MW LR DD oTe, 2O X7
ZEABIX. Brief access test E[RIERIZHEMET Y M CIZRRBD BN T2,

(3) ELRFLEAIC DUV TH AR R

S BRI ORENET » b CIE, BN K ZHEOERFLIADORESN, 2 b — VI THEIS
NS T, Tz, BEMORENET o T, B R Z RO FRILIADOE N Dol —J57, MEET v b
T, RO R ZICEDBIGIT AR LD DI > T, SHIT, ERFLEADO WA Dk
LA AR RS (KIR Y BREEE 2 —) 2 HWTBIEL LA, Ty MIILBL
T, B K2 BE TIERALONLE N LVTRERICHY | FIZBRILO RESIV NSRBI N BN, Zh
BORERING | FPn R ZIZE DR B ORI DSMERE THRD W REMEAVRENT,

(4) 7T ARESZMET vy 77— 7 SRR LD MRS A DA T P HORRGIE

TR LTF YRV T By —ThhHTIRTARNE G PR OELIC RAE T 2% 48 IRFfl] b 38R
EEROTRAN, 2 e — AV RBETIEL, 7IR T A NLE L Lo TR B PRSI TR 9~ 2R84 DMK
UL, g RZHETIITInIANLEIZ LD B TR O DIV T, Fio, SRR bIMIc LD
BALb AL oTz, BT, WK Z RE 5 2 7% Tl A A E RS 52 L TR ZIRIEE
EESE5GE . 2 b — VO HEIRO BB LRI D EZ R LT, ZhbDTenb, AR
TITHEREC BRI FH R ZIZKDRMERE MR N 228300 bl o7,

(5) HHLEARK Z HYFHXARHRE OTEBY M 1T T 528

JERER T CARE K, BEAL R A (0.1 M, F721E 3 M) TEEHIEL ., PBN, PVN, SON @ c-Fos
FREE VR MRS 2~ 72, 3 M AL TR AR % 1Bl 2R S N A5 4MIl PBN, PVN, SON T
O c—Fos BRE AR BRI OF S MR R Z BECIXE BT 72 odz, ZOZEME, MERET > M IEiE
LTRSS D MR R Z A LD RME FPE DO AT R T 52 2B & ORI TR0 T E R A 0D 1 7 D4
IR DI FIC k> TAETU S FTHEM D RIS LTz,

FeBR 2 WER R Z VEM R R EMENE T » b MR LB LB

(1) BERR Z MR R B EHENET v Mok 2 et L& 5

S R Z AR REDMENET o ML VB A TR AAT T2 L2 A, B FE DR REIR 33 DME 4 S A8
arbr— VLRI OEZ R LT,

(2) FRELARG HHAUE T SO IR ORE A & MRV AR BT KD e

YRBA HH ST MENE T N Cld IR FE R TR TR SRS 3 D08 58 R U, etbRver a4 4oL
HOL VRS T2, ZISDFE RS et ARk o B E LR - D ZE (LI B L TV 5
ZEDHBMNER ST,



LA ED#ERINS  MEET > NIHEME T M AT, B R Z IR TRAIITIREBRIZZE L2 AL
MABINEIR STz, 12120 TSR R Z 3G T2H T E O MEZEIE A BT D556 LB LR WG E M
BHDHZEN DT, DT | TSR K ZITIMERO BB BV THME R B R T 4B 261D,
F2, K ZIRBETH L MEARV T DM FEIC Lo Tl BEH SR IR IR OFE I AN i L~ L[| E L
VORI, ARV BV BRI EICR 5 L CWAIEERIBLTERY, A%, ISR

TR e D %,



1 1 1 0

Abdel- maksoud Fatma M. Inui- Yamamoto Chizuko Kawano Akiyo Honma Shiho Saeki Naoya Abe 307(2)
Makoto Kuraki Moe Ohba Shinsuke Wakisaka Satoshi

Histological and immunohistochemical studies of the fungiform and the circumvallate papillae 2024
through the life stages from 6- to 72- week- old Sprague- Dawley male rats

The Anatomical Record 414 425

DOl
10.1002/ar .25338

128

2023

56

2022

64

2022




Inui-Yamamoto C, Kawano A, Inoue Y, Ohba S, Wakisaka S

Analysis of neural responses to salt stimuli in experimental animal model of taste disorder caused by dietary-induced zinc
deficiency.

19
2023
Fatma M. Abdelmaksoud
SD
55
2021
55
2021

Kawano A, Inui-Yamamoto C, Saeki N, Abe M, Maeda T, Wakisaka S

Effects of age and sex difference on the taste disorder caused by dietary zinc deficiency

Oral Neuroscience 2021

2022




(Inui Chizuko)

(00419459) (14401)
(Kawano Akiyo)
(10570294) (44416)




