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Abstract

Detail of the relationship between test disorder (dysgeusia) and patient’s general
condition is still under controversial even though this association is widely accepted.
The aim of this study was to determine feeding and breeding (egg-laying) behaviors and
life span on the fruit fly (Drosophila melanogaster) mutants, dysfunctioning salt taste
receptor neurons: Gr5a-rpr (a mutant lacking Gr5a expressing cells by carrying
Gr5a-promoter-driven reaper gene which encodes cell death protein Reaper) and 4Xbs6
(a nulizygous mutant of Pox neuro gene rescued by 4Xbs6) lines, which were respective
mutants for partial and almost complete deficient of salt taste function. NaCl intake was

time- and dose- dependent manner in control (w'®

) with the peak reaching at 30 min
and 80 mM NacCl, respectively. Although those dependencies were still observed in
Geba-rpr mutant in spite of lower peak level, those were completely diminished in
AXbs6 line. NaCl intake was higher in female than in male and it decreased in the
mutants with the descending order of Gr5a-rpr and 4Xbs6 lines in both sex. Whereas,
life-span between AXbs6 line and the control was not different significantly. On the
other hand, selection capability for NaCl based egg-laying site in AXbs6 line completely
diminished first 4 days and even thereafter kept partial inhibition. These results

suggested that NaCl taste disorder, which reduced feeding and breeding behaviors, was

less effective for the life span of Drosophila melanogaster.

Key words : Drosophila, taste disorder, NaCl, life span



My ek : MEEENAKRICEAIT T REBIBEAETL &
B —RBAELAL TRV, BEEBEEFBRFE I LIXL
FTaeHFREOEMLLNALILDIDY , 2H5REL{LD BRI
WMRBEENLEOLIICEAEGEL TV NIFAHTH D, FF
o, BMEREEFICHESRBEEROAEFT IRREIIEREZ 5 2
LHZERBEIND, TZCAHRE, BHArxFTYa vy ay
N hEZHWT, KMERLHEEREXBICH KT D EKKR
e E AN B RATE , Fao, B O (EIW) THICH 2 5 8
AL, ERICEHLEZYa Y a v AN iday

ey
any
on
o1

g — g L THAEARTHL AW  — I oS R SN

B L CTWBGrarpr, Kl 0 © R a2 EEXBEL TWD
AXbs6 % HH W72, N Cl B R O fE R EFE R Tz v b
— L ¢ (wl118) 304, 8OmM THEAREMNX Y — 27 2 ZE L -

Grha-rpr T, 2> b — LR XYV HEEBETCEY — 7
L, 4Xbs6 TIE IR EKFERH L L, BEEEITEHEIZCEKT
LTWi, FREAATETREERTAZOEIEREN
% < female/maleratio (% == > k © — Jb, Grba-rpr , AXbs6 ® JIE |2 1%
BEENBD LT, aXbs6 % W TAT - 7= F oo Wl E TIE,
AEZEZETIRD LR o7, L2 L, ISPk
T A, PfHE 4 H O b e — LTI Sucrose

P

N —Z2 LW H NaCl R — R &4 A TEIPLEZDIZX L,
AXbs6 TIX = O EIR MLV HE L L T Wiz, KRR IO,
KM ICER T H>HEBERESE CXER R, IS ATk

olRE ) e &

Nz 5 z

™

EEAEZEITTHN,EMHVICIETYyayYay
EEIT/NNI WV E WY ERIRE N T,

¥



T

il

an

I

—

S

=K DR
W o BElE2 EhxH
%5 b2 B AC HE 5y 18 B
OB FEAEY AT & BN
K FE PE I BR Bk R R
EH L ToORMDOEZRH &I
Exhh->2o>2H5b, Ln»rL, Zh
DEFAICHRSEEH L TBDL,
v hbREER DS, KE
ST 5 ETEHERFTH BT,
Mo xrAsHomE
MlRE 28/ 2 @M & <

TWwWhE, ETFTLEY L
S b2, 1976 i p A F
7T M, w7 A RN
=0 oz T, 1993 4T
L T8\ A I, A4
¥k, Fm, {T8HICED
DA BE R 5 2k
ELTORERFAE
AL, BER B P S
£ 7 VA e A
= O BRE X E
ITE 20 v A
B W T, B
T R
B RE 2 %0 B X
— 1 v % i He

[

\_.

.
=i
7 =2

hn
%)
=

c“*S

[=d
v
=N

\—‘—.
uiiis

B

%8
o

=
= Tt

N

ﬁP} \KL

i
v
75 fn b
L T &
g R
b e /Y

2=
H

B
*

H
[
Z|

A0

S
BAT
7 A
Ho=
S
5

X 1A

<

)
%)

[e]

T |z

UAS / Gal4

Lt ERE
A LIE T F N
TR AW,
e HmE SN
L T,
FEH L TW 5D
5 O & s I
N RS
D H DD

~ U A,
= 1+ KF
M e LA Ak
S v 7T
)
X o, g€
o, AR
A CRAN
TWw 5,

=+ / v
51 72 -
B R R
AlEE I 72 D,
A Bl & &
&N, KB
b O R
ASNRSR = AN

a v
Yy %

Y oa U AN
x5
50 H f& & —
A
I T BB,
K HITAT 2 5
AT AN
= 7 # 1F 5
X F X F A
Iz 72 o
5 W
R

A fmk

pussi )
[y

VD
Y

oA

2 B 78
516)0
CRIC R BT D EE
IR BT DR F KL
T, FFEOBZERERSK
2 O ERKBIMER I T

bR

g 7Y o3

7z
v
B

T

S
>

=

;BN



Wb, L2rL, WBZERMKY a3 7Y a3 v Az 3 HkREREE
EHUMLEEREBEELEZRE D ETRIAUDDICLE DL T, K
REEETLVE L TCHKEEE» 2FREBE~5 2 528 %
Ly orRAITRERE N TV ARV,
ZZT, AHMMRROBEXREBLEIRSAEZRKY 3 vV
a 7 N T&H 5 woex,UAS-rpr’’; Grba-Gald,2xUAS-EGFP (LA F
Gr5a-rpr ) B X U8 w™® p[W6 poxn_resc]deltaXBs6; poxn[deltaM22-B5] /Cyo
(LT @ 4Xxbs6) %R REEHFE 7T & LTHBLT, KE
EEPEFRBIZCEXDI2EZEEZH L NITT 52 &2 A
P T R T, HRICE SR ERKRY, KMKR RO
R XRXENEDO L) RKREREEFERZ B b L, KM H
R EENL2TREIZED LS REELEY HE D00,
i, EHKREEZFICIL2E2PERELELIERITH
OCHEMICED ISR gBqBELHEZLLZ200a2 WL MNICT
EExBEWME L,

NS
"~ (\\F

R0

D
s b
X

)
(f
T

Mo R L Ok

1. EBR#EY

EBAM R L L CH AR TR ®OERW R W &owt,
Gr5a-Gal4,2xUAS-EGFP % #t ( Gr5a-EGFP ),  w*; poxn-Gal4,UAS-GFP
(poxn-GFP) % == > b v — LB & L TH W, BT 2 %6
B RH L L TGrbarpr, AXbs6 D 3 T DO X 4 v ¥ 3 7 ¥ g
DT A H W, Gbarpr Bl P Lo — A ZREIKTH D
Gha # BH T 2% =o—a0 N7 K=& L
B AE L T W 5, Pox-neuroi 15 1 ( poxn ) X AKX R R O BR
MRFEICHKRBA T LI2ESME KR F+THD, pxnnull I = — X
Y F Tlid poxn ZBLM A E®ICHEETETT, KREEZT T
mEERITHICRKREREFT2/F >, L L, 4Xs68F T
X @ poxn ¥ Bl = = — 2 > T poxn # L A F = — L TW 5D

by

4



O THBEXEIEREERICBRBREINL WD, T 2 —% b
CF A ma v Ya Aokl X0 EBRITREP KRR
B BRI MR (EW25C, E 656% ) TIHr -7z, K
EBRICHWEY g 7Y a vz w® R, Grsarpr % #
¥ &£ O Gr5a-EGFP % 1% 5% B f8 X - (H db Kk % ),

poxn-GFP % #& 1X A A B — i £ (Jdb¥lF & B EF K% ), 4Xbs6 &

2

4

Wl WernerBoll #E + (F =2 — U v b K%F) X v ZEETHEW -
BEAHAOWMMBOKREIZT, PV FALT I ®l2LdH

2 FREER, 80% = % ) — Pl EEIXH Y Y g R

T RKEFEDOU v I AEBHREL, Ya v a ARyl —
mHr CTEREUER - EAICUBLEZoL, L NT — K
AL THR— N~y s VEREEKRKLE, 7L NT —

N K 7 > 7 ( Super high pressure mercury lamp power supply ,  Nikon
W) 12 X 5 E S A B % 8 ( Eclipse EGBOOFN , Nikon ) % A W
TR L, EHRKESH LA T 5 Grha-EGFP % #t T I

Grba 7 Bl Ml fln 72 K & < W IR T & 22 (Kla ),
Gr5a-rpr-EGFP 5% #t T I Grba & Bl Ml il @ B8 % 72 B #g &+ @ O -
(K1b ), F 7=poxn-GFP % #t & poxn = = — 1 > 3 Bl fu 2
fiE A Il X 5N (Kilc ), A4XBs6;poxn-GFP % # &, [A
BRICH B OB ZEHEFICERD - (K1d ), b, BKF

YOMWMERRBEBBLERZREEH W TITH

A

Tl
c

E, EBRIT R P KR ES B L O HH Rz
DNA 22X B =0 KRB EH TI7T (@ W 3 B #F o]
% 5 o Y Opk 27 B O 2015-26 , X A E B 0 Rk 27 4E E F 274

)

&
&
§
vl
i
bln

J
o

2. HEAEEEEER
P % 7 HoOo@EEH W TIiro7=, Pi#Hk 1 HHITFR
5 4 4 — A F L 300mMsucrose % ¥ & U A4 7 H ® 1T &

5

)

)



5 27, 2 HHXDUY sucrose DA E L5, 6HHIT1IM
sucrose & K &G A R E LERKEZ 5 2 72, F£BR TIX Petri
Dish 35x10 mm  ( Becton Dickinson, Franklin Lakes, NJ, USA ) 2 € ¥ & L
T NaCl & % |2 1% agernoble ( Becton Dickinson ) ¥ X O' 1.25
mg/dl @ Brilliant Blue ( Alfa Aesar, Heysham, UK ) % il x 7= i £} %
0.25ml 7 @& L 7=, NaCl R © | E L 0mM, 5mM, 20mM ,
80mM , 320mM O 5 BERFICIRE LR T h Tl E e R
mEREBRAEIToN, 200D X A va vy YaunxT kA
FE TFTIC0yBEHRICERIYRE, BREKTH®, B
FW KD AMBEAE 22 50% =% /7 — L, 100mM U »
e Vo LNy 7 57— (pHT4)
— 7 15ml (7 ¥ A b , B 5 ) 2 2 A+ Phscotron ( Microtec
CO,LTD, T %) Z# M v THE ¥ X L, D5 B S

( Tomy MX-301, # &) (& 2 F 47 )¢ J¢ B &t ( Jasco V-530, . it )
TR EAEME L L (HM2a ),

%m
TR RS

TE
g
};_—é

— UV 7y yva i

HORYH
0

I
—

3. Fm oo E

FmoOPWEUROFERTIT, BEEEEEFEROKERT
A bmr = VL OREREDENKE VAN FE D A R
oy hbw — Vv EEO ALK L L, PiE 1 H oMK
A A, A AT D a=n /) F 2 — 7 50m ( Becton
Dickinson) 2 A4, KL L TH AU 4 7 1 &Ik &K
Z2m & F ¥ TF 2 — T O mICIERE L =, BOKMER R 4
N A Z A4 KA 7 A (Matsunami TFO410, K Bk ) % =2 = B )V F =
—ZIH AL, EIWAXN—-2KELE L LEL, 40O RD
29 B . 2 F @ 72 300 mM sucrose ¥ #Z (2 1% agernoble ( Becton
Dickinson ) % Sl x 7= sucrose X — A, 3 & ® 7T |2 80 mM NaCl #
% 12 1% agernoble ( Becton Dickinson ) % Ml x 7= NaCl X — & %
Th T RMEL, Mmoo 1F, 4FORICIEFTMSixEL
ino T, TR ENDORX—Z2ADO EICE KT A A — A b

6



( Saf dry yeast blue, Lesaffre, Milwaukee, WI, USA ) % 05mgJ > ® & 7«
(2b ), 3 HBETIZAKYEG, BHxzXHLEoOERICHYL
DALEZFEIEN L2 SICARE X,

4 . EINH @M T vy A
FmoOWPEELRMBEOEERS L OEFHETHILE 2, 4,
7, 8, 9, 10HHIZ2 MMEDEINN— XIZTBIT D EDI
% % FH X Preferenceindex (L FPl) = &M LA EE®KRE %X 1T
> 7, Pl = (NaCl X — 2 T @ pE Ul #t — Sucrose X — &2 T D
PESREC) /I (RPESI#) THEM L .

N

5 . &t oAb P

fEE A EE = FERToOHARE ZBKE L Mann-Whitney U-test with
Bonferroni correction % W\ T 3 Rl TH® 21T o 2., &
N p<005 O AEEHFEE L, Fa o #l E Tl Kaplan-
Meier i IC K 2 v 7 7 vy 7 BREz2Hw, 22 b — L
AXbs6 BE & O L & 4T o 72, fE R R N p<005 O A A H
E L=, BEINE PN EE 1T v & A 1X Mann-Whitney U-test %
HwTa vy ba — VL AXbs6RE & O R 29T o 72, fa i
TN p<00b DL A EAE &L L,

SIS

1. B E R EE & ER

¥FArvyavuyayuNTOBRRBTHRITIOSFTHDEFRL
HSHE (M) CFEEL, ToKREHEH W CTHEZHEEL
BRI L2, AR TCHOLVHERERDERZ2EZHR TIEXT I
S xR A LEERENRKNERD, T CHEBEARAETE
EEBROFETNCIEREEN R KICAR D 80mM 128 W T
BEREEoKMBMEKGFEMEZMELZHERL, =2 be — VT

7



15 %y, GrSa-rpr ff T X304 T 7 7 b — I #E L, UKHELR
EOHMMITIRAD bR o7, AXBs6 f T X304 ~ 8 Wf [
£ T @l % cHhERERFEKVWEET THL o (K3 ),

% 12 30 M oEERERIZEB T 5, NCl £ & x4 5
NaCl B E O Bz V> W THRHFLE, =2 Fr — LR
(A R) BUF 5 NaCl # & &% 80mM THE & & » K& K
(OmM IFF @ 267% ( p<001 )) & 72 v, 320mM K T X 0mM
KD L X LI CHFICKTLLE (Kd4a ), Grsa-rpr #f
(A RA) TiFx=zvryrhfe— ALY LEREE (20mM ) T
FEAEAXAE —Z7ICEL (OmMMK » 218% ( p<001 )) < O
LR L L 80mM @ R E T HEFF & ALz, 320mM £ T NaCl i®
FEi x bERHSEDILEa b — L RERBEICONME O L X
VETEREEFIKTLE (Kd4a ), —FH, = bwma—
B (4 2) O NaCl R EICHO W T, A % &L FABKIC 8
mM % & — 27 (0mMBE; @ 307% ( p<0.01 )) T 320mM T J&
b (e KWF ©512% ( p<005 )) L 7=, £ 7=, Groarpr #t
(A %) TH 80mM TR K (0mM Ff @ 259% ( p<0.01 ))
L 320mM T A (B KB D364% ( p<001 )) L 7=,
Lotk o b e — L BEX Grba-rpr #£ T 11X 80mM % & —
7 &L 9 % NaCl £ & & @ NaCl J# FE (K fF % & /R L 72 28, AXBs6
HTONCIEBEREREICETAEREZEHITIRAON 2o 72,
AADONCIERBEZ2AAOERETCHRL CAHADLE, &
BEMOAEEILDbDOLT, AZXAOFEBAF ALV HER
EN%£ <, oKX 80mM THEIC, = v hua — LR,
Groa-rpr # , AXBs6 #t ® J|HE T/ = < 2 o (K 5 ),

S &
o
el

™

Rgf

2 . FHm oo E

BEMEBRE AN ECHRBEET LT L1 HT S, I
CHRECTCoOAEFEREEHE L, ftdh & L7z, BTNk
“oOoORKT, vy mEEIToRL (K6 ), == b

N

A



0= )V BE L AXBs6RE O A A BRITEL L T, AE £
B BN (p>005 ),

3. EWL @A E T v kA
M7 XHb% 48 HBOENGFHRHEMNE DT v A
EThHsr, REMICKRFTLTHAD E, 40 F T8
IXAXBs6 ¥t CTOPIE N 1T L A EEBZRL TEBY KR
A D poxn ORENFEING A BE N EELSEKT S
R RENT, T, TOoOBOBEIZEB W T, =
v o— )L BE, AXBs6 BE it FH T O PlLE X RR R 09 B 0 B D
HEHUKE 7 b —ICZLEN, AXBs6BE BT 5 7 7 b
L R arybe — O 50% (& F 9, IS AT S
READORTEBEBIHELIHSL ChbMRFINLE (K8 ),

CoNv & WS
~ 7 O FE A

[

N
B

Hooy o o R B BT fE o~
(Z NaCl # e &= 13, @& I JE
EHBEN DD LD HE
FAEEBIFE S R~
EoFEMHE I L DR

KU AV &2 LR S, B
OB MEE R L o FE WO A FR
nTw s 2R g o
ZoWwWTix o7 v b, U RR
XDV, KIEVOHENE L
725 L, leptin 73 W & @ 8 K &= & L, B M @ o k= 4 5
EFT 22 LbHmEENTNVLIH, 20k H 2o E R
BRI B MK T & EERICNCEIREOHEINIICXL,
WM S EH LTRSS, EBRA LR N

e RS

gl
N

5

A F T

WETH D, TAMETIEH, RHEEZXA =2 —n
CHEREREFL2HRODOEBERTFHZE Y3 v Ya v A" xR REE
EExTFTLEL, KBTI HIEHREZMHEOKRTHNERAIT
HiIch o8B e, ERHHBICEZH LR TW
L~ A, T v b ETIE, NCl R = = — 1 T fFF R

9



B XRBZ 8T ERRBER DL, B
Reoa—nmryréb—HMolEZTR=a—1a 2L TW3D
Grha Z AR ICER L P | Gha ¥ H = 2 — 1 > 0%
K S ¥ 72 Grba-rpr %ot 2 FEEBRICH W, £ 72, 4XBs6 R
FTRARMHERESPEMBEREBICLALL T, B2 ==
— R EBLREREAETORREZAR=a —n BN EEKRKA
L, BREBRICEZZRENHFTE D,

Grha BH = o2 —o U0 7 HA - RXEZEZILTW

% Groa-rpr #f TlX, = v b o — LB ANEAEE OB MK
ERENWEHHRAAELNEZ, L2L, =2 bur — L&
Grha-rpr Z it @ A A TE NaCl ERE BIZC K& R EZFT R LR
2 o Jo . female/maleratio i b KX & 72 B b T B & v, HE UK Rk
MO TFTIREER CEhhol, —JF, KEBEIZHKRE
MmN DOEHEEFIEL TWDRHM T DAXBs6#E T 1L 8 & B
Mm% 8 REMARB L TCHLEREZOHMITES Lok,
Frlo, A RAWCBIT A2 NCIERENN =2 br —1ITh T
Kiue s 72 v, KRigZRIK TR ELH7Z, NaCl # B & o

female/maleratio 728 FJ 155 13 & & 72 v, ®EERAITH o K —
BN FELIBEL, HEHZNEBHNIZTEFEERbDIL TV
EEZbNTE, ARAFTEIINOZOHICT NCI 2 408 & L, K
Bk 27 4 —F7 %7 — FHl#HIC X 5 NaCl £ It & ¥ K
BN, EIKHEMICcESTIEHESESATHE D, 20k
D AT, MR BR R K E O K T @ NaCl £ & ~ o % 8L A
CBWTHEFICRNLTL & X 5,

O XSO BBEWREZMEOME T ICH S NCl # It & @ K iE
AT EERRBIZRELRERELZ E X222 N THEIN
T2, AXbs6FBE D F oy L a3 v br— LEEOFHF ML ORBICAH
BEEIETIRONAR N o, Ya v Y a RN RNEFICHKLE
T A NCIEREIFIILSMMETHDL, KFEBRSFMHE TIX
AXbs6 B CT & » T H & B 72 NaCl # £ Bt T & T W 7= 7 g2 M A

8‘ [Ny
o

v

10



» D,

FEOI G AT BIRTEICE T D2 ha —

Z O 3 AR T
D W E BN B D B
B K A TH -
— 2% L T

7N T kB A = R
W E I T 5
U BE T O R R X

N — 2

—

2 )
# (X sucrose
1T W PE DR 35 P 2 4R
I% AXBs6 ¥ O
O
D
%

L
&
5
Lz ~
ES
%)
<

Iz

NaCl
71 H
9
oL
F
&
i}
15

LT
BAaE T
ARSI b
X260 7T
AL T Wb
BBl S T E A
w AR o g

o

f
(

N

sucrose
ThDH I L E
W 1% sucrose Mk
"R TH D
(B3 L Tix, P SH
DAL FE, g RO
LA RN D D,

HAR TIiLH%RE
FlL b & L HEE
O BE T N TR
HOok R R R E N A
VAN A/ R N 5
xR WwWEEh R
k42700
Do F ~Y A
B T Ilx v o=
LN EE RN
D AXBs6 13 2
v,
1L K #E 1kg
= RN A — A
S T A
HoR Tt

H S R

I}

2 -
W,
W5 Z
E3e

o v
Hok o
&N
N
C NaCl & H
t MiIZEB W
R 1% 23g & &
Hi - BR 1% 33mg T
A 1009 4 7=
4 =2 F%& 5 x 7,
7 T05mg®d A — A |
Nz D1 HHEED o
25mg & e b, T b
BT 55 MU DA
BEIE &3 FRRE
NnELIETLTY,

i

<t

=

=
7

N

N

il

<,
g o0

=]

==X

-
—

% -

o v

—
—

v
v
<
H
=
K
J
%

R AR BN

11

NG
ZAS
X
v
o M

Tk
IS
H I T
— R r/E LT
& FE oL o B M

hy
b %P

D Ta vYoa
g5 % (P Jp
[E1IR7A = S N =
L 72~ L, 4XBs6
A 2 B o jE I %
nNETILEHE
o= v i & H
5, R AT )
< NaCl (& xt 7
5T, AR
kv, by
L BT

-
—

K
D
TS
&

-
—

-

-

-
— —

.
=

% i

T I il
7 3334

31,32)

U]
J& R

Ny

L

N1 BB
fk B 1kg 4 7=
A |l o FE
D 88mg»F KU

K H K 8ug » A A
%
T hU U AERE
HYva v Ya AN

=,

==X

T H» o =,

HH L2 R &

X, b kT H
e - T,

WY RO e E



I

B A
FE A b D,
NEERXRBEL TEH
20, 7T HFU T L

&M T

C =
ﬁg

[
I

P{v

oo

A B o
AT < v

NS
Orosd 0 o

N2

R =

gl W gl O e N =
T ok LTl T
(T Rl =
1. EREEEEER CIX=
D R K B D AXBs6 B I
Ik ™ L, Wil b kb
L 7= Gr5a-rpr &t

T 1% NaCl # Ht &
> 7=,

2 . FHA
M A=

3. EINY
NaCl (Z xf L T
WAR T L T

1N o /I
A N A )
Rl S e -2

1
E

*
Hf}%f

f 55

u>

A E o FE R T
o e o i,
it k% Bl B 51 T v
$E I /N LSl N R/ D
AN N

KA MEHE SR IR R
7% {b 2% NaCl & HX
BT/ W R

F&F

[
=,

N

12

o hmr — LR LE DM
AXbs6 5

v

=

=

* 14 T IZ
AXBs6 B£ T

H (-

By
it

s
ESEERENES
CRCREIES
o Z i

e K
fE FF ol P

D 7= M E
T o %
[z 2l 72k BE
S0 RY %
ok E 72w

fin
i 4

=)

L=

&

= lj/i‘:té‘_’
oA, B

voa Y
Z f) ¥ T

JVEEIC R L, HE
x < NaCl # & & 7
oo R g O R HH
EAL T R 5 e

JU B L AXBs6 BE D

g

NZ N = S P i N
T OB EE

< %,
%
S AV

YRR
5 %



G S

BarbdICHE A, Yavyavu ANz hft5hIEHWEZRE
oo (I KT ), AMNE -t L (di#EEHE K
% ), WernerBoll i &= (F = — U v b K%%) IZE#H#&H L F
-g—o

KX O EF O —H X, % 24 [ European Chemoreception
Research Organization (‘- 264 9 H 10 H 7 » 2 — = = ), H
Ak B WEEATE RS (K254 9 A5 H = ),
HAK B WY 2 HEBE K (Fp26410H0 2 B # M),
HAK LB W SHEAOR K (K274 9 4240 kR ),
FAOE A E ANBR A D BESSEFE SR RS F KR
= (k264 6 A21 0 K ME ), 17 0 K Em KR
e (VY254 3 73 2 BH&EM ), H54EHEPKFHYER
(Fpk244 11 4100 B 11 ), 2560 BB KFHPEs (F
2T 1L AR E L) ISR W THEREKL L,

A 4k AH

A XA LT, B»&T &R &R EY,

13



)

DA N

Sasano, T., Satoh, S., Kaneta, N., Shoji, N., Kawai, M., Uneyama, H. :
Incidence of taste disorder and umami taste disorder among the japanese elderly
and youth. J. Nutr. Food Sci. S10; 002 2012

Taste Disorders. NIDCD 09 - 3231A 2009

Takachi, R., Inoue, M., Shimazu, T., Sasazuki, S., Ishihara, J., Sawada, N.,
Yamaji, T., lwasaki, M., Iso, H., Tsubono, Y., Tsugane, S. : Consumption of
sodium and salted foods in relation to cancer and cardiovascular disease. Am. J.
Clin. Nutr. 91 ;456-464 2010

Tatematsu, M., Takahashi, M., Fukushima, S., Hananouchi, M., Shirai, T. :
Effects in rats of sodium chloride on experimental gastriccancers induced. J.
Natl. Cancer. Inst. 55;101-106 1975

Tsugane, S., Sasazuki, S., Kobayashi, M., Sasaki, S. : Salt and salted food intake
and subsequent risk of gastric cancer among middle-aged Japanese men and
women. Br. J. Cancer 90, 128-134 2004

Sjodahl, K., Jia, C., Vatten, L., Nilsen, T., Hveem, K., Lagergren, J. : Salt and
gastric adenocarcinoma: A population-based cohort study in Norway. Cancer
Epidemiol Biomarkers Prev. 17 ; 1997-2001 2008

Kellenberger,S.,Schild,L. : Epithelial sodium channel/degenerin family of ion
channels : A Variety of Functions for a Shared Structure. Physiological Reviews
82 ;735-767 2002

Brouard, M., Casado, M., Djelidi, S., Barrandon, Y., Farman, N. : Epithelial
sodium channel in human epidermal keratinocytes: expression of its subunits
and relation to sodium transport and differentiation. J.Cell Sci. 112 ;
3343-3352 1999

Mauro, T., Guitard, M., Behne, M., Oda, Y., Crumrine, D., Komuves, L.,
Rassner, U., Elias, M., Hummler, E. : The ENaC channel is required for

normal epidermal differentiation. J. Invest. Dermatol. 118 ; 589-594

2002

14



10 ) Ueno, K., Ohta, M., Morita, H., Mikuni, Y., Nakajima, S., Yamamoto, K., Isono,
K. : Trehalose sensitivity in Drosophila correlates with mutations in and
expression of the gustatory receptor gene Grba. Curr. Biol. 18 ; 1451-1455
2001.

11 ) Brand, A. H., Perrimon, N. : Targeted gene expression as a means of altering
cell fates and generating dominant phenotypes. Development 118 ; 401-415
1993.

12 ) Murillo-Maldonado, J. M., Sanchez-Chavez, G., Salgado, L. M., Salceda, R.,
Riesgo-Escovar, J. R. : Drosophila insulin pathway mutants affect visual
physiology and brain function besides growth, lipid, and carbohydrate
metabolism. Diabetes 60 ; 1632-1636 2011.

13 ) Trinh, I., Boulianne, G. L. : Modeling obesity and its associated disorders in
Drosophila. Physiology 28 ; 117-124 2013.

14 ) Gehrke, S., Imai, Y., Sokol, N., Lu, B. : Pathogenic LRRK2 negatively regulates
microRNA-mediated translational repression. Nature 466; 637-641 2010.

15 ) Wu, Z., Sawada, T., Shiba, K., Liu, S., Kanao, T., Takahashi, R., Hattori, N.,
Imai, Y., Lu, B. : Tricornered/NDR kinase signaling mediates PINK1-directed
mitochondrial quality control and tissue maintenance. Genes Dev. 27,
157-162 2013.

16 ) Dethier, V. G.: The hungry fly : a physiological study of the behavior
associated with feeding ; Harvard University Press Cambridge 1976.

17 ) Awasaki, T., Kimura, K. : pox-neuro is required for development of
chemosensory bristles in Drosophila. J. Neurobiol. 32 ; 707-721 1997.

18 ) Boll, W., Noll, M. : The Drosophila pox neuro gene: control of male courtship
behavior and fertility as revealed by a complete dissection of all enhancers.
Development 129 ; 5667-5681 2002.

19 ) Chyb, S., Dahanukar, A., Wickens, A., Carlson, J. R. : Drosophila Gr5a
encodes a taste receptor tuned to trehalose. Proc. Natl. Acad. Sci. USA. 100 ;
14526-14523 2003.

20 ) Dahanukar, A., Lei, Y. T., Kwon, J. Y., Carlson, J. R. : Two Gr genes underlie

15



21 )

22 )

23 )

24 )

25 )

26 )

27 )

28 )

29 )

30 )

sugar reception in Drosophila. Neuron 56 ; 503-516 2007.

Weiss, L. A., Dahanukar, A., Kwon, J. Y., Banerjee, D., Carlson, J. R. : The
molecular and cellular basis of bitter taste in Drosophila. Neuron 69 ;

258-272 2011.

Tomita, H., lkeda, M., Okuda, Y. : Basis and practice of clinical taste
examinations. Auris Nasus Larynx 13 ;S1-15 1986.

Ikeda, M., Aiba, T., Ikui, A., Inokuchi, A., Kurono, Y., Sakagami, M., Takeda, N.,
Tomita, H. : Taste disorders: a survey of the examination methods and
treatments used in Japan. Acta. Otolaryngol. 11 ; 1203-1210 2005.

Amrein H, Thorne N: Gustatory perception and behavior in Drosophila
melanogaster. Curr. Biol. 15; 673-684 2005.

Isono, K., Morita, H., Kohatsu, S., Ueno, K., Matsubayashi, H., Yamamoto, M. :
Trehalose sensitivity of the gustatory receptor neurons expressing wild-type,
mutant and ectopic Gr5a in Drosophila. Chem. Senses 30 ; 275-276 2005.
Samuel, J., Walker, V. M., Corrales, C., Carlos, R. : Postmating Circuitry
Modulates Salt Taste Processing to Increase Reproductive Output in

Drosophila. Curr. Biol. 25;2621-2630 2015.

Yang, C. H., He, R., Stern, U. : Behavioral and circuit basis of sucrose rejection
by Drosophila females in a simple decision-making task. J. Neurosci. 35
1396-1410 2015.

Yang, C. H., Belawat, P., Hafen, E., Jan, L. Y., Jan, Y. N. : Drosophila egg-laying
site selection as a system to study simple decision-making processes. Science
319; 1679-1683 2008.

N A M, BEEF R, mHEFIL, RIBH
E, HH OO va v Ya v AT E KRR
e H T 7 L OME. HAKLE YW 2FE 21;267-268
2014

Ohnuki, M., Shinada, K., Ueno, M., Zaitsu, T., Wright, F. A., Kawaguchi, Y. :
Exploring taste hyposensitivity in Japanese senior high school students. J.

Investig Clin. Dent.  3;23-29 2011.

16



31)

32)

33)

34)

35 )

Ohnuki M, Ueno M1, Zaitsu T, Kawaguchi Y: Taste hyposensitivity in Japanese
schoolchildren. BMC Oral Health 11 ;14-36 2014.

Contreras, R. J. : Salt taste and disease. Am. J. Clin. Nutr. 31 ; 1088-1097
1978.

Suchecka, W., Hartman, M., Klimacka-Nawrot, E., Stadnicki, A.,
Blonska-Fajfrowska, B. : Salt taste perception in people above the age of 50.
Wiad.Lek. 65;84-89 2012.

Kawai, K., Sugimoto, K., Nakashima, K., Miura, H., Ninomiya, Y. : Leptin as a
modulator of sweet taste sensitivities in mice. Proc. Natl. Acad. Sci. U SA.

97 ; 11044-11049 2000.

Drake, S. L., Lopetcharat, K., Drake, M. A. : Salty taste in dairy foods: can we
reduce the salt? J. Dairy. Sci. 94 ; 636-645 2011.

17



M #& o &%

X 1 vauvauRNRTOBERIZBITDLIHR=a—n1 v
a : Gr5a-2xEGFP % #t T I% Grba % 8l = = — = » (F, &
O —H, K== —vrv) RBETETDH, b
Gr5a-rpr-2xEGFP 2 ft T 1%, Grsa % 8Bl = = — 1 Y [T M L T
Wb, ¢ : poxn-GFP % #t T X poxn B B = = — o v (£
DM ==o—n8a ) N, BETX5, d: A4XBs6 poxn-GFP

A

pith

%};\\

HTiTopoxn KB = 2 — 8w VXML TWD,

B 2 FEBRIEE

a i EREEEERICHVWESXFY) vy — LB XV
EMEaERETGALEHELE, BELELZYa v Ya v oK
NIz Z2FEn, =V 7 v varyda—7
NTRy 7y —LitichE®EY 2 —FLE, b HFabk
CENITEERICHWEa =S LVF 2 —T, 4D AT
A KA Z7A2AD1F4&FORITMHEHE T 2F 3 FICH B
~N— 2 (2%, NaCl ; 3 &, Sucrose ) #&xiE L, = ® E
K744 —XF%E2BBWIEKE,

M 3 EHEEE DR RS

a : 80mM (IZFBIF S5 NaCl ERE D=2 b — b iZBIS
LREH T, MEEITELEE (o), BEE XM ( )o

sy
FKHZM EEAN TH D b 2 80mM I B DH NaCl # & & D
E#HOT T N —ICETHETCORMHE, = br — L #E,

Grba-rpr #f , AXBs6#f O JH CTE £ & 1X &k KM 22 L 7z (n=10) ,

<k

X 4 NaCl fE B & & 0 B E K HF#M (8 & KM 1330 5)
a : A Z2® NaCl £ & & 13 80mM T &K K & 7o 0 & f (& 17
P2 @B, L2 L, AXB6HE CIIERSENHEZEICIK T L,



BEREMENZHE XL TWE, b 4 A ® NaCl £ & & 1T A
ZAD0ERELEREO VT 7 ERo-N, BEAEEITIKTL
T W % (n=12 *p<0.05**p<0.01) ,

5 NaCl £F ## & &= o female/male ratio

e 1T A A0 BAEEA2AL ZA0E AR TR L LM,
AXBs6 Bt T X 415 & F L < K F L, Grbarpr #if T ¢ 5mM T I
arybmr =V HICHEXFERETAAEDL LKL (=12 *p<
0.05,**p<0.01) .

6 o> b wmo— )b B L AXBs6 BE O £ A7 #h 4R

e S A fF R THE AP EORK T e — LB
EAXBS6HE O Bl IC A B ZIXTRB O b ALR Do 2 (n=92 *p<
0.05, **p<0.01) .

M7 EIWSGP@ee V7T vtA

P s B BEOREBEZ ST, a2 b —LHET
T E &L L TNaCl X — 2 (2 FNX) IZEIWWLEL, b : AXBs6
£ TIiX NaCl & Sucrose (3 F ) oW FIZTEIFL TEY,
wAE I MIE TLTWRE, L&, 4F XA T 40T a3
b —r (RN—=2R72 L ),

8 EILETHME DT v A DEREMN

W€ #h 2% NaCl 12 xt 9 % Preferenceindex T , #% il 23 M (kL % o A
B, PI=OTCHEHGERRI 2T 2ot 2 & &2 T N,
AXBs6 B T X M fb % 2 H T 005+045 , 4 H T -003+0.27 & %
BIRE 1 N BH HE WM F L T W72 (n=42 *p<0.05 **p<0.01),



K1 $aolaoNIOBRHIZETAKRE=2—OY
a.Grb5a-2 XEGFP b:Grb5a-rpr-2 XEGGP c:poxn-GFP d:4XBs6, poxn-GFP



X2 SEEREE
AtHEBETEER bARER, EISIERITHTvEA



Qo

03

0.25

=
Hn o
wn Pt

Intake(pul)

0.05

Time(min)
0 10 20 30 40

control ‘
Gria-rpr [
Axsss S

20 40 &0 20

Time(min)

X3 EHEE=E DR
aaVkA—)LIZHEITHREKE b BEIZE(THRRS

50



0.30 - * 0.30 -
ok

0.25 - . 0.25 -
— =
2 o1 —*= control -female g —=— control -male
= b T P = 015 ~
hy I == Gria-rpr-female hy —e— Gria-rpr-male
£ o010 A= 4XBs6 -female £ 010 —a— AXBs6 -male
3 3
= 005 4 . *x *k ** N £ 0.05 E

ll Lot v aail Lo sl IR
0 5 50 500 0

B4 NaCIEEEEBEDREKFME
AARADERBE bARADEEB=E
Mann-Whitney U-test with Bonferroni correction *:p<0.05**:p<0.01



=i~ control
== Groa-rpr
—d— AXBs6

[~
:fn
| I

5

50 500

NaCl(mM)

X5 NaCIgH{ER E Dfemale/male ratio

Mann-Whitney U-test with Bonferroni correction *:p<0.05**:p<0.01



Intake/f

ly (ul)

T N -y
o o &6 &5 & &

o

10

30

Age (days)

e a>kFA—JLEAXBs6D)E

- control £
- AXBs6 Ef

50

Logrank test No significant



None NaCl  Sucrose None

. control

g&tl'll'll4lllll|llll*llII|||II*IIII|IIIIpIII|||II£IIII|III|*|II||III|*IIII|

Y X X ]
mﬂllllplll“lII}IIII|IIII+I||I|I|Ilp|II|IIIIilIII|III|*III||II|I*III§H
H7 ENBFHAENT A




Pl for NaCl

1.00

0.80

0.60

0.40

0.20

0.00

0.20

* [ kK |kk

=i control £
—h— AXBs6 Bt

%k %k * Xk

5 10

Time(day)

X|8 EE NG FTERAIREN T v 1 DEEREM

Mann-Whitney U-test *:p<0.05**:p<0.01



	①表紙
	②Abstract
	和文抄録
	学位論文　両面印刷
	④Fig
	⑤Fig

