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db/db

Na(ENaC)
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Na

4-6)

0.3M

Na

Na
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C57BL/6 8-20

23-34 g
50 mg/kg ip
1.0
0.01-1.0M NacCl, 0.03-1.0M sucrose, 0.01M HCI, 0.1M MSG monosodium
glutamate: 0.02M quinine HCI, 0.01-1.0M KCI, 0.1M NH,CI
0.1M NH,CI 0.1M NH.CI
1.0
15%
1 AT1, AT2
I 0.9% 100, 500, 1,000 5,000 ng/Kg
AT1 CV11974  AT2
PD123319 30 pg/Kg 10 mg/Kg

Student’s t-test, P > 0.05

ANOVA  t-test
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AT1 AT2
40-50 mg/kg, Abbott Laboratories, North Chicago,
IL, USA
[normal extracellular solution (NES) 140mM NaCl, 5mM KCI, 1mM MgCl,, 1mM
CaCl,, 5mM glucose, 1mM sodium pyruvate, 10mM HEPES-NaOH (pH 7.4) ]

0.2 ml NES 1.0 mg/ml elastase 95% O, 5% CO,
26°C  NES 15-20 [fungiform papilla (FP)]
[circumvallate papilla (CP)]
NES Ca** 2mM EDTA
NES 20 FP CP
100 pm

[tongue epithelial tissue(ET)] 1 x 1 mm?
100 100 ul 1 vol.
[ 4M guanidine thicoyanate, 25mM tri-sodium citrate (pH 7.0), 0.5% sodium

N-lauroyl-sarcosine, 0.1M 2-mercaptoethanol ]

Yeast transfer RNA 1.0 ug 2M
Na-acetate (pH 4.0) 0.1 vol. acidic phenol 1vol. chloroform-isoamyl alcohol (49:1)
4°C 15
RNA  1vol. isopropanol isopropanol
75% etanol 2 50 ul cDNA Superscript
preamplification system (GIBCO/BRL, Gaithersburg, MD) oligo(dT)12-15 primer
PCR 1 25 cDNA
DNA
RNA RT+ RT- PCR
RT- PCR
DNA 1
PCR
DNA MRNA
PCR AT1 primers

5’-CTCAACCCAGAAAAGCAAAA-3*  5- GGAACAGGAAGCCCAGGATG- 3’ (GenBank
accession number: S37484, 54-691 bp); AT2 primers 5 -AAACACTGGCAACTAAAAAG-3’
5’-CAAGGGGAACTACATAAGAT-3’ (MMU04828, 81-630 bp); a-gustducin
5’-AGATGGGAAGTGGAATTAGTTCAGA -3° 5-GCTCAGAAGAGCCCACAGTCTTTGA-3’
(X65747, 1,069 bp); [-actin 5’-GGTTCCGATGCCCTGAGGCTC-3
5-ACTTGCGGTGCACGATGGAGG-3" (X03765, 360 bp) PCR  PE9700 Applied Biosystem,
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CA, USA 95°C 2 1 94°C 15 58°C
30 72°C  40-80 25-45 72°C 5 1 PCR

10mM Tris/HCI 50mM KCI 1.5mM MgCl, 0.5uM 200pM
deoxyribonucleoside 5’- triphosphate(dNTP) 0.05 unit/pl Takara EX Taq Takara, Japan

0.52 pg/ml ethidiumbromide 2%
1
1
Fig. 1 0.1M NH,CI
I HCI, quinine HC, KClI
NaCl sucrose  MSG

) MMJ\BMM“

Angiotensin Il »

kMMMMMM

0. 1M NH4Cl 10mM HCI 20mM QHCI 0.1MKCI 0.1M NaCl 0.5M Suc 0.1M MSG

0s
Fig.1 Il 1,000 ng/Kg
ip 10 - 30
1
Fig. 2 NaCl 0.1 0.3M 5-10
30 1
2 0.5M sucrose
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10-30 2

| 10
2
5 3.0 _
1]
2 —o— 0.1M NaCl
= —.g-- 0.3M NaCl
@ —a— 0.5M Suc
g —.A-- 0.02M QHCI
o —u— 0.1M KCI
2 ~ g~ 0.01M HCI
T —&— 0.1M MSG
I -
0.0 T T T T T T T T d T d T T
0 20 40 60 80 100 120
AnLintensin I Time after injection {min)
Fig. 2 n=4-10
Il 500 - 5,000 ng/Kg
s 2.0
n 307 o Nacl ] —o—suc -
g'f 2 5 —a— MaCl after Ang || 15 —&— Suc after Ang 1l
= 1 ——KCI )
g 201 —A—KClafter Ang I '
E- 1-5_ 1.D‘
E - 4
e 1'{% 0.5
% {].Er_ |
e T — ; —
0.0: T 0% 01 1
Concentration {M)
Fig. 3 | 500 - 5,000 ng/kg NaCl, KCI, sucrose
n=3-10
NaCl, KCI sucrose Fig. 3
I 500 - 5,000 ng/Kg
| KCI ANOVA, P>0.05 NaCl
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0.1M t-test, P<0.05 sucrose
0.3-1.0M
5-60 I
Fig.4 1,000 5,000 ng/kg
|
0.1M NacCl 500 ng/kg t-test, P<0.05 0.5M sucrose
1,000 ng/kg P<0.05 0.1M MSG 1,000 ng/kg
0.1M NacCl 65%
0.5M sucrose 200%

? 2.5 0O Control

S 2[ 2 somme -

= B 1or5ugkg

o 1.5 )

G

a 1t

g

0.1M NaCl 0.5M Suc 0.02M QHCI 0.1TM KCI 0.0TM HCI 0.1M MSG
Fig. 4 6 I
n=3-10 10 - 60
AT1 AT?2
NaCl
0.3 - 1.0M NacCl
1
AT1 AT2 MRNA
RT-PCR AT1 AT2 638, 550 bp
fungiform papilla: FP Circumvallate papillae: CP
Fig. 5 Tongue epithelial tissue: ET
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a-gustducin - McLaughlin, et al. 1992

[-actin

a-gustducin 25 30

AT2 30

ATl

ATZ2

0 Fp CP
FP CP ET [-actin
AT1
40 - 45

3 -actin

M FP CP ET FP CP ET FP CP ET

Looo

288

Fig.5 AT, AT2

ET

30

Ob-Rb

AT2

Ca

1000

588

FP VP
RT-PCR 5
1
I
2
4)
STAT3 C
STAT3 K
AT1 C IP3, DAG,
Ca
AT1
AT1
ENaC
TRPM5
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TRPM5 Na Na ENaC

Na
AT1 AT?2
1
|
I AT1 AT2  mRNA
PCR
G a-gustducin
in situ hybridization
ENaC

positive 1

AT1
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Salt preference and taste response: modification by angiotensin 11

Ninomiya Y., Shigemura N., Yoshida R., Yasumatsu K., and Ookuri T.

(Graduate School of Dental Sciences, Kyushu University)

Angiotensin Il is known as the main circulating hormone of the
rennin-angiotensin-aldosteron system (RAAS) that is able to act on the central nervous system
(CNS) to increase sympathetic outflow, arginine vasopressin release, water intake, and salt appetite.
In rodents, it is reported that systemic administration with aldosteron or other mineral corticoids
increases intake of hyperosmotic sodium salts, which otherwise are strongly avoided. Interestingly,
this hormone also induce greater taste nerve responses to salts which might lead to stronger
avoidance. The effect of aldosteron is known to start slowly and need more than an hour to reach
its maximum. Therefore, there is a possibility that two different mechanisms may be involved in
the modulation by RAAS on salt preference and taste response; at the earlier stage angiotensin Il
may directly influence taste responses at periphery and induce salt preference at CNS and at the
later stage aldosteron may greatly contribute to increase amiloride-sensitive ENaC channel
activities which may cause greater salt taste responses and sodium adsorption.

To investigate this possibility, we, as the first step, examined if the taste receptor cell would
be a target for angiotensin Il and taste responses would be modulated by the hormone by
comparing mouse taste nerve responses before and after administration with angiotensin 1I.
Expression of AT1 and AT2 which are receptors for angiotensin Il in the taste cell was examined by
using a RT-PCR analysis. The results suggest that the taste cell is a target for angiotensin 11 which
expresses AT1 and AT2. Administration with angiotensin 1l produced small but significant
inhibition of taste nerve responses to NaCl but clear enhancement of those to sucrose. The
inhibition of salt responses by this hormone at periphery may be involved in factors which may
lead to behavioral intake of hyperosmotic sodium salts occurred through its action on the CNS. The
enhancement of sweet sensitivity may also help to increase water intake and salt appetite. The
underlining mechanisms for the action of angiotensin Il in the taste cell remained for future

studies.
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