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Salty taste: the paradoxical taste
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Taste is a basic sensation to get attracted toward nutritious foods or avoid possible harmful substances. The basic
taste qualities in humans consist of sweet, bitter, umami, salty, and sour. Basically, sweet and umami tastes make
food attractive, whereas bitter and sour tastes make it avoidable. Salty taste comprises basic salty and high salt taste.
The basic salty taste is known as amiloride-sensitive salty taste, which is inhibited by amiloride, but the high salt taste
is not sensitive to amiloride. Moreover, high salt taste can also cause avoidance behavior in human beings. Sodium,
one of the most important cations in the body fluids of vertebrates, controls the volume of total body fluids and is a
risk factor for cardiovascular diseases, such as hypertension. The concentration of sodium in body fluids must be
under delicate control. A distinction between the salty taste and high salt taste would be a contributing mechanism to

control the volume and/or osmolarity of body fluids.
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Transduction of Salty Taste

Z2 Woto| Metof| #0{Ste +8X= AT LIEE 0|RSE(epi-
thelial sodium channel, ENaC) A0 &3tCH2]. ENaCE of %2
T STME MZIOA LEAHE, AT 22 SEZ0| OfoH
2oi0| B71oHH, E5| AE, E 222, U, 2, HoMEZ LoiE
Ch ¥ YTAHZE SZ7t B7161H 4495 2 HARSE Jtee:]
MIZOA ENaCOf| CHEH HASFAMELZ0| Z7I5HH, O StE22] M2
o| ofU=a2t0|E DI LIEE 0|2 MZ7t B7I5HH9,10]. ENaCe
M MY MZOIM SR 0] HYS HSA717|E 5HH, ZANO R
ASH AE7I2l(cytokine) HWE X 24 AtA F 40| E75“3[10]
0|’ X2l O0|CtE 2 OtUZ2I0|E[11]= ENaC 7|55 Aot
Oka|Xt2S YIS|5HTH12,13]. LS transient receptor potentlal V1
0|2 EZ(TRPTV1)7t L2 E0i5t NaClat F1Ak0| OlAlof 2t0q
St= 4O R LIEMGOLE M2|X 7|2 X5 =2 FsHH14].
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Sodium lon and Salty Taste

WOto| FEET EFCEE LIEE 0|20 2oty RYUEE=
St MEHEL} O] K91 OfUZ=2I0|E K22 RIHELCHE XS
CH14,19]. 24x17t LIEE 0|20] 255 42 LEE 0|2 ZT6IH
LIEE 020 i 0|2+ Z=~40] E7t5k= A0 YEiX AUCH20,21].
a, B, Y2 Ml 7HX| 7 He|2 0|F 0% OZZ2I0|E 21 ENaC
(amiloride—sensitive ENaC, AS_ENAC)E YO Z RISto| LIE
& 0|2 ZX|7|2 MZtskK|ZH AS_ENACE o] YL HARF| oF
S0 M2 USIcH D 5] FIZ2 HUFT AS22| MM s

X| S4X|2t J80|= S5t MR F0ME ®otE L= @2 4
HolX| £2otCH22,23].
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B HStet 02 S22 QUE FAMOI 0|2 5Eof 17t Cf
2 HQI2 SMEX| UEE YKot 7IsS +8E AoE FESICL
[1,3]. 22iLt, 18 SH2E| ME= M7|EHO2 SEGHK| s ZHe2
E=|X=I U0{[25] O|Zf T12t0]| 2O{5HX| =Ll FHE QUCt
TCH0| O SHERE| MO O)Zt MAo M7 ERo= HEt
EIEII EE2WIY, HEE 0|2 M| Ca™ AMEIt RO{GH=X| =2t
O O4X|7} UCH HZR2|E FMot= ME F 231t 3 MZE= 7|
HozZ S8 IS5 MEO|H, ENaCE S5t Na' QYUDIO R Ca?'o| H
fzf 20| €3 HUS FLSINUCH20]. &, 20t 3Y US| MZ0IA
a”'S M50 Na'of 2|510 S XQH0| UofLtL, Ol Z2t0|=
x1a|§ RITHEl= AMMZ 20H20,21], ®ote| 012ZF H3t0| Ca™ 2| HY
0| ™4=XO|X|= §2O0, ENaCE S8 Na" QYUTIOZ MGo| T310| 0|
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0iZRXIZo 2 Mkl= HESH7|M2 OFX] 2H0IE|X] 525t MEfO|Ct,

Roles of CALHM Channels
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I £0| EA| 2IXI2I NTPDase2E L3HGHX| 24=CH4,30]. Mt & I 0| H35k= A= HOt o] 7HX| =&X| Tg 7|T= Soto]
O 0]ZF Mz ] PRI 1, 2, 3% SHE22| M 20f 0% &0l 21410] Lo 7+540| Utk= AS AIM&HZL %BJ Tt MIZ0|A 25
X 42 02 MZ HHO= H0|H, HARSE Jt=22] MZUM &2l B9 208X F ¢ 7HX| 01| X2 415 Tet M F B
E AT AMI0]L0 O 2 THAE0| US 7H5ESE AARITE Eraad47t IFHE S TS| 20 TsdE I1I total UCH18].

O|0] HEE /U= HERES HE2| MEL 25 F2 2R Ninomiya [23]2} Lewandowski S[35]01 E2H MZRF SHEQ
T olERE|E YR Bt A70|H[31 32] HARE AS22| M2 20M 71ES FELE 19, 29, 3¥9| StEske I NZE & or2t=zct
£ U2 oF F7} H57H QoI Eot Q% A J oflt= 4 0|EZ RHHEE= AStE L= ME EHS =g &= GIUCH, 1Y
X|F2| ot TS0l M ENaCol Heto| 52 é* A2 SZEO AR, = 02 3 StE22| ME0IM TS X 2t RO = FLE5H0{0F of
AHZHOIAHIA EE M2t 2 ENaCe| Iei2 OFF =20| =11 ATt =X OlL|H Z0|20|Lt =22 OH*EIE A [Ende %“gﬂxl 20l
[33,34]. AtEh StE22] MZO0IM ENaC 74 THel7t AX|Fel HEX o HQIt AUCHT HMIQSIACTH36]. E5H HARFL Ste22] MIZL0|A
Qg Heet =1, RE F1Y TS Zoiohl UK HElis A = ENaCof| 2J5t01 "1?& = Jot 7H26 7IE’£.‘?_ RS 1R S
Ol ZASICH33,34]. ZHEZ ENaC7t AFHOIAIN RotE Metsh= D&F ZSEX|T T Mets "ok MEE 71E2 2F0= X

7t B8t 0|282et= XBHR SH= 012 S=20HA| it Y= HE SR El*ES’_EI MIZ ETH 2= AT FHSIACHA,21].
L5 3% SR ME & LRI UEY EH Na' O|RSEE E
High Salt Taste 315104 012{ 7|%2 S5101 THE X20f BESBICIT KIQHGHACH3],
02| 2150 Mz HttE ZIE Mool JCBZ, IHE +EX
TS B9 QM2 B E= T2 HEf0 Qs SHC= Hatot of 2= Ifefot|= Lt HS0| R s&7t =2 LIEE 0120
= O] Q1A AR ofo ZYEH ZE F29| Feks wh=rt. X O3t RE== CALHM1/3 2ZX0|X|2t, ENaCile F2t5t A5
25 Qo= IHE SH0j2ts FE0 #8oks E HE St E=I U U5 30| 22 A30| 2=HT FOIM ZHEEUCH23]. O] £17[5
On, NEE Sk2 7|2XQl MOt 2EIX|7H =11 Na', K™ & Cist UHE0H| tHet BHS0] Mz2 ROt Met 7|HS LEfL = Z2IX| OfL
Foil 2o FE=E = ACL 1HE OS2 LT OFLZ20|E29| Fas T YT IHZ OF 20| CHer M S R2EQ ZIK= ¥EA
X| 47| WE0ll OtUZ2H0|E AT MUCZE UK ACHI3]. O UX| YCH36,37]. ATANUE SEOIH JHFFA HARTOIM &
S0 =2 o HEF e Q142 238 ZAXlok= 28 St Ste] MEt0| 2 7|MS So10f 0|F0X|= Z0] Ot 7H5g0| AL
S22 Mot Aok UX|ot= 3 WER2] MM Mt MY 0, BS0| 7|2X Aot 1HE St AL0|0fl= Mo 2 HAGHD A
MOl 3I| WSS =2 LOZITH18]. H=L2| ME F K2 SR A Hol= S22 M2 CH=A| LIEtL= AMZ 0|1R0] HOot: 0z ™

Unknown Type Il Type I
Sweet, bitter, umami Sour
sfotonin vesicles
CALHM 1/3
—

Fig. 1. Schematic illustration of relationship between taste cell type and taste qualities transduced. Type | cell does not elicit action potential. Type Il cells
express taste receptor molecules and transduce sweet, umami and bitter taste. Type Il cells contain serotonin vesicles and transduce sour taste. The taste
cell types transduce salty taste does not identified clearly. In circumvallate papillae, type Il taste cells amiloride insensitive component of high salt taste,
and in fungiform papillae, unknown groups of taste bud cells, which do not belong to type Il or Il taste cells, transduce basic salty taste and high salt taste
through ENaC-mediated mechanism.

ENaC, epithelial sodium channel; CALHM 1/3, calcium homeostasis modulator protein 1/3.
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3 7|30l LI 7H540] 5Lt EREY HEQ2| MEOAS ot &
S D 92 ARG M2S MR FHO| ZXE T84S 2t
H AN QUCHFig. 1). 217k MO Olahetn A AHIZS 50|
7| Slgt T2 DO YA T MAIS| Tiot Fut ko]
2} S19[7} TGk O Q1A Z2 0 Z 2 SE0 CH3 OfaH7H BAHOICY,

Perception of Taste

2}
M2t Xt0|7F 0| 519 §UZ 2/3= QHHAMA(LYZAME, H7LMZH)S
Sot MEEH, SMEES AN 0]

1/3 FHRIFR O BtE 2= HRIMAKIEAIZ)D
Y BFE, Q-5 Stg2|= 0|FMZAR10%A1E)e] X[HE
’.‘.'?%’“‘3 E510 0]1Z SASCZE EALEICH1,3,38].

|2t A2 H4=0| T ZSH(solitary tract nucleus)
o] B=HKQUTJIZ, rostolateral) £/0|0{, 0] £¢|2 £35| 0|2tsH0|2}
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