12 14 3

47
B ELE & 0047
SHIM O NaCl &35 I U KC1 A PIR-IFIGEIE Na + K * 3275 37565
B L ORISR A8 235 Na * K SHEIEE O BELIC R T 8

BIRRATSREE - ZRE B (BRK  EZT)

ERBIGEE - B8 B (RRRE EEYEE)
R BF (KBRKFE A{FHEE)
T 5 % (EBRKE E{CFEHRE)

BAHIZINE TOBRICE D, PR - FFIRSESE Nat, K 2TV RRIEREERICER S
BEARZFLTWEIEEREL TEL, TOREEIL bumetanide-sensitive Na'-K™-2CI
cotransporter (NKCC1) #9tL, FIURILAH Na*, KHEE A L, APk & L TR
OISR, BRE, FEMK, HEIEFICRELT, R IS B RO HEIE RS B K OE O
RN RE & FAS L TV 5. PR - PR SRS 5 2 S IR & N7 Na”, KA, RPEERICE
2L AEEAMECAR SN IMCERYT 28M Co 0, FIRMT Na*, KREERER
D Nat, KIEEIZXOEEL 25, -7, & NaCl BB L UE KCl B THE, JOREE
AESICHDE Nat, KIREICEE N, SABRRBLURZEERELAO0OREER
BTTEEME A B B, AMETIE IO AEEN RS 5720, Sprague-Dawley 7 v b & 4

(7—11E#) 12H7= 0D E NaCl & (Na* 3 %, K 0.8 %), B KCI & (Na* 0.3 %, K" 8 %) TH
HL, SEEREL LONKCCI BRARR, EHFET v b oL,

ATl st b T VE S 4 I U 7 2% 5 53R NaCl AW (0.375 M, 0.75 M, and 1.5 M) # XUFR
KCI + NaCl ¥ (25 mM KCl + 125 mM NaCl, 50 mM KCI + 100 mM NaCl, and 100 mM KCI +
50 mM NaCl) & FFFIRAICHES L7 (0.1, 0.2, 0.5, and 1.0 ml/kg body wi)e ZODREIZHL,
FFlsRoD ARIE S I3 Nat B KU KIEE IR ICHML 22, LaL, TOBMEERRT »
MZHA, & NaCl BB KO KCL &7 5 b CEERICIIH h Tz, RT-PCR B & U
Western blot 1=k h NKCC1 @ mRNA # 004 ¥ /34 BHAFNK, B NaCl B & U KCI
&5y FTIREET v MZHANKCC] O mRNA EEAERICHHI S T (EEE1.13+
0.15S, & NaCl £ 0.67 £ 040, B KCI & 0.64 £ 0.11), & 5=, gy o RIREE NaCl BB
FUBKCIET v b CEBICHEI X T (EFE 2075 + 202, & NaCl & 1016 £ 113, =3
KC1 £ 866 +209),

DILFOERED & NaCl BB LUE KCI £1CK D NKCCl O mRNA £ & V787 DRIAMN
Wl X, PR - AFRRGESE Nat, KIREBBEMET TSI EAHe Itk o7, EESEAS
D 2T, B NaCl &% KU KCI BIZKD NKCCI ORBEMME IR - AR
Not, K'SEEREFED T, BMLA Na*, KORFADOREER S 23 EA5xl,
Ll BERRWTH -7, AT CEE & PR - FFIRAEE Na*. K'REHBEETA
Nat, K35 YV RMEHICEDRAEELARIEL T 323 AHTS 2%, BERZ TV X
SRR LB L T WSS S 5, EE N BFEE T v TRICEMEEs L BEROD
) BREZAGFFERSES v P THERIC Nap EMT 54, ThUED Nav¥7 v ARERET
g N EERES T, B NaCl BB LUE KCl B2 PR - FERES Na*, KREESHFREMET
DA B FOTRIEEEEOERICEAL TS BREAIL TV PETSH 5.

-118-






12
BhRak &5 0047
E#HBoENa C 1 EBIUEKC 1 &RMIR—FEFERN a . K+
ZRMIEEB L OMR—FRERZ AR EN T DN a +, K+
B DRI R T R

BhEAFZeE « ZRH B2 (BRFE BTN 1 ABFRE)

HEREBRE A BRBRRT [EFHE 1 AR
R B (RBRRE EFEEHAECFERE)
R RIKRKRE EFMA(CFEREER)

[wF9E B 89] .
1965 4F Haberich % [1] 12X v, FIIR—FFIRFIRICRBER AR VRS S FTREEDH)D
THAE SN TR, ZONFICET 22 OBAER 2SN TE L, ZOKR, BEE. 0F
WE. A4, Zva—2R, TIBECHTHEL ORBFEBENFET 5F0HLNITR
. F<ambhTWARH. s, BEESEE LToBMEIENY T, ZEHBISEL LT

DOFFOZREINER ShTW5 [2, 3. 41,

PR — PR AEIR O SR BN T BHA L LT, UT02 aRZETFbLHh5 ¢

o FFPAARIMFEIZDIEEED 20 ~ 25% ThHh Y, ZOFEBOZEBIIEBRRBROMITIZLY
WS EICFERENAHOEVBRECYWE X BT 52 LAHES,

T OERICESE | KERRORENET BRI, EERRORKOREZTFHIL T
BEORREZHET S Z LXK, T2bb, KEOFHHEIED 2 WVEXIT 47
74— K74 U— FRHIENFTREIZ 2 D,
ThbOI L EEEICAN, PRSI CEET AZARO O B Nat, K" ZRERES

T B EIRIE R MRS IC OV T, BT TOME LT o TE T,

1. PARR—FFIEEEIR Na "SRRI 5 L. B2 b O Na 'Rkt Sh, BE»HO
Na "I IHl < s [5.6], '

2. ROUBITIFER DR TH Y . - OMRITEMIRER S ORBE. R THOEEZ
BIOHRZ IR T S (78], ‘

3. BEOBIZENENBREMR, BE0a ) VEBEMRTH D [569]

4. ZOSEIBEAD LD HARMRIER L OAREARRIC B FEE L, ARIEEEERICE
maAE R R LTS [10,11,12],

5. BT, ZOREORENMET L, MIRER EEF OB EZ 2 [13,14],

6. BiE NaCl BIEAFFIRAE Skt L, FFIR DARiE B A RIR I 5, 20
#890 bumetanide FFFIARABE S L W Il &b, f6- T, Na REABEEIC Na* K 2C1~
cotransporter (NKCC1) 23B8& LT\ 5 [15], ' ‘

7. bz, T ORISR DARIZATPINRR K BRI LCBRE L, AREIEEI N
F 7, = OEIMZAFFIIRA K FARICS LCR 2 2 R K PEBEIMC R AR T 5 [16],

CROERE NI Na *. KBS CRINEh, ABERRICED NS E T PIIR-FFIRERE &

BT B, foT. BHICE Nat, K A% ERT 5 &, ZOEROZARIIEMEERR O MITIC
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YOR S EICARENANOBE Na*, KEEICHICEXh3 I Ltk D, SEEREL L
A B A 5 A DENE R 5 NN S 5. PR 12 FEBEFIEIC BV TR, o
DIRER A FED 0 72,

(A7 ]

& TDEERIE Sprague Dawley 7 v b ({KE 300~360 g, n=48) #AWTH I A 57, E
B Z H ARG EEZLSHED “Guiding Principles for Care and Use of Animals in the Field of
Physiological Science” (2% > TIT -7z,

7EEBOT 9 M ABEESIZUTO 3 AT EEE (Na=03 %, K=08 %, n=16)
& NaCl®& (Na'=3 %, K*-0.8 %, n=16) , & KCl & (Na=0.3 %, K'=8 %, ﬁ=16) rhzTh
DOEET 4 FEEFAEF L, 11 BT TORBRICH 2, KRATRIIERE L, KEEHIC
5 %7,

PR - ATBaESE Na*, K2 B ERREDRE (n=24)

fERER~ Y FoSLE & =)L (50 mg/kg) TEEHC K DRREEL 2T v b DT KEFIRIC, HREE
EBMAOH 7 —FLEHEA L, ERRER, FMIRY 7 -7 L&A L, FFEiikEE O
HREHEEL, WEERLEE L, ﬁﬁwﬂf'ﬁﬂﬁﬂ&i%ﬁw FRRg A & O sRo0 P i 5 B 72
IHAEETESLSIC L, @RI UEMRIE 2 RBEAMO VY IV ICX D AEEEL =,
MEVEE)IE 50 Hz~1 kHz O 3V FNZ - 74 L2 — %27 v 7 THIBL =%, AD &
22 (100 samles/s) A7 LT, 2V ¥ 2—4 LEIZGCEkL 7=,

ERE NaCl %W (0375 M, 0.75 M, 1.5 M) #% 0.1, 0.2, 0.5, 1.0 ml/kg AFFIRAICERE L
7D SR OB BOIRE A2k 5 2 L2k D, FIAR - AFREE Na' *%i““‘"’ R4 & ¥
i U 7=, [FIAEIZ , %59E KCl + NaCl &% (25 mM KCI + 125 mM NaCl,50 mM KCl + 1100 mM NaCl,
100 mM KCl + 50 mM NaCl) % 0.1, 0.2, 0.5. 1.0 ml/kg AFFIARAICES U 72285 O R it
WRIEGOIE L KD B T EI2& D, FIIR - AFIRIESE KA SO RE & 37 L 7. ek
DERESCEOEEMD 220, SRERNLGAIO 5 BEOFYEL 100 %& L, &5RO
ISE #%FTAR LTz,

NKCC1 ® mRNA # £ 0% v/ $ 7 BHllFE (n=24)

FEREN~ Y F/SLE & =)L (50 mg/kg) {EEHI K DRREEL 727 v b ZREORRAIISA /N Y
VA BN Rk TERE, AN L/, A /DNFICHE LIRESERISR LEER,
HIEEEE T30 CICTHREFL, .

% RNA #13 guanidinium thiocyanate-phenol-chloroform method {17] 1Z& D3k 7z, §%
HH . FFEKIC ISOGEN (1 ml) AMAKEY F— b L., ELHE LEAREKERL 72, LE
A= Chloroform # A&k, & 512 EAIKIZ isopropanol & MIA &L L, TLEHIIC
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ethanol A1 A& L 7=, TOE¥HIIZ RNasedfree ddH,0 #MMA 4V 7L & LTV, T b
HFMRO NKCCL [18] O 7 kU 9~10 HFHOBEBBLAICNE TS T 74 v— (5-
ATAGGAATCGCAGTGTCT GTAGG . 5-TAGGAGCAATGACATTCAATTCAGC) & fEBK L ,
RT-PCR (94 ‘CT30%, 64 CT14, 72°CT1 0% 26 %A 2 J)L) %{T >7z, Cyclophilin
@ RT-PCR EW %f‘fﬁg & L, NKCC1/Cyclophilin ® & k% densitometer THIZE L , NKCC1
» mRNA KB FEEL L7z,

NKCC1 # ¥z BlIFE I3 Western blot i1 & 0 1T - 7z ATl 6 # ¥ /12 iR, 100
ug D& V374 SDS %{ﬁ’ﬁcﬂé’ﬂﬂi 75 % SDS-PAGE gel T—MER KB L7z, Gel 25
membrane = blotting L, & MIHFE NKCC1 itk (COSMO-BIO) &Rkt & ¥7z, &6
I=, hoseradish peroxidase #&# antimouse IgG & RIG{%, Western blotting detection kit

(Amersham Pharmacia Biotech) # vy, BUSEM & AL L 7=,

EBRGOE TOMIZFE T EERE TE L /-, Figure 2, 4 13 two-way ANOVA, Figure
5 6 i3 oneway ANOVA % FIVTHBHTL 7z, F A FAER TH L, s —THE K
CUIL— PO FRET S BIMRAT & post hoc test &V TIT - 7z, FRATFRIARALEIX P < 0.05

IERE L 7,

JGEA2 |
PR - AFHgSESE Na*, K52 % o RS O I
Figure 112 0.75 M NaCl %% (0.5 mlkg bw) FFFIIRAIESRIZ S 123 5, FElR QRS

A AR, EHEAENT v P T 075 M NaCl @HAFFIIRNTIR 5% BV RO &, AT
FOARIEE ML 7 (L) o & NaCl & (hE}) B &UE KCl & (TE) 79 b Tl

0.75 M NaCl 0.5 ml/kg bw Figureure 1: Original records illustrating

hepatic afferent nerve activity in response
to intraportal bolus injection of 0.75 M
NaCl (0.5 ml/kg, shown by the
arrowheads). The upper panel shows the
response in a rat with normal food. The
middle panel shows the response in a rat
with high NaCl food. The lower panel
shows the response in a rat with high KCI
food.

Normal Food

High NaCl Food

High KCl Food

Ss
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ORI S 2 X 7, SEE S ITDO 0 AFFIIRM 0375 M, 0.75 M, 1.5 M NaCl
R 5Tk B AP lRSR LR BN B 4 Figure 2 12/RY, KL NaCl BE B L UL
BT RSO B A B 45 MO I3% TO NaCl IEHH BT, ER
BFICHA, ENaCl BB B LI UBEKC BFICEWTHERICHHI S Tv iz,

4000 -
Figureure 2: Mean + SEM of the hepatic O Normal Food
afferent nerve activity (HANA) in response to s000L @ High NaClFood
1ntraportal bolus injection of hypertonic NaCl _ Y High KCI Food
solution. N
< L
= 2000
<
s
1000 - |
[ %
F ;'
0 L 1 1 1 1 * 1
00 02 04 06 08 10
0.375 M NaCl (ml/kg bw)
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3000 - 3000
S S
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0.75 M NaCl (mi/kg bw) 1.5 M NaCl (ml/’kg bw)

KCl + NaCl IEFFFIR A 51253 3, WSRO M iE#IGE 4 Figure 3 128 Y., EHE
BEE S o b Tk 50 mM KCl + 100 mM NaCl & EATFIRAIR 5 58V iRFD 3%, FFIESROO ohig
EH ML~ (B . B NaCl & (FE) & U8 KC & (THE) 79 bTRIORE
BB 2 il & oz BB 8 LD FFINRA 25 mM KCl + 125 mM NaCl,50 mM KCl
+100 mM NaCl, 100 mM KC1+ 50 mM NaCl VR 50T R B FFRRSR DSBS 4 Figure
4 ITRT, SEEE S KBEE B X URS EREHICIFROC HEEE 2 EINT 220, BMOR
BIE2TO KCl + NaCl BIZH LT, EREBICHA, & NaCl 25 L U8 KCl &FICH
WTHBICHH Tz, LEOER»S . 4 BEOE NaCl &5 LK OF KCl BFEUS &K
D, FANE - FEBgSESR Na', K'ZARORENKFT2 28200007, ZOETA Na'o K
BREREIZR 5T 3 NKCC1 DRBRIZEZ2 8071 E I » &, D 2728, NKCC1 ® mRNA
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BEOZ VN RBEEFH N,

+ 50 mM KCI + 100 mM NaCl
0.5 mikg bw Figureure 3: Original records illustrating
i ) hepatic afferent nerve activity in response
to intraportal bolus injection of 50 mM
KCI + 100 mM NaCl (0.5 ml/kg, shown by
the arrowheads). The upper panel shows
the response in a rat with normal food. The
middle panel shows the response in a rat
with high NaCl food. The lower panel

Normal Food

High NaCl Food . shows the response in a rat with high KCl
3 } ' i food. .
10 puv
3000 r
O Normal Food
Figureure 4: Mean = SEM of the hepatic afferent @® High NaCl Food
nerve activity (HANA)_ in response to in@raportal —~ 2000 ¥ High KCl Food
bolus injection of isotonic KC1 + NaCl solution. § - »
z
<
T 1000
05 ) 1 I 1
0.0 0.2 04 06 08 1.0
25 mM KCI + 125 mM NaCl
(ml/kg bw)
3000 3000 -
S 2000 ‘ s 2000
< ¥l =
Z <
E 1000 -~ * T 1000
0= | I ! ] 0= ! 1 1 1 ]
0.0 02 04 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0
50 mM KCI + 100 mM NaCl 100 mM KC1+ 50 mM NaCl
(ml/kg bw) (ml/kg bw)
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Figureure 5 {Z NKCC1 (425 bp) % & U Cyclophilin DERKE) S 4 — VI T % & NaCl &

BLUE KC BEOFE4TT, Cyclophilin DRBIZBHICK O EELFELZIT A, 572,

57T, NKCC1 ® mRNA ¥IH &% Cyclophilin ® mRNA RIHE TEHE(L L . Figure 5 FERIZ
EL7, NKCC1 / Cyclophilin mRNA I35 NaCl BB L& KCI ETHREIZIET L= (FQ.21) =
6.244, P = 0.0074) . & 512, Western blot 1 &k D7 NKCCl & »/32 (140 kDa) DFRIH
LE NaCl BB LU EKCI B TS0 B TIC{K T L7z (Figure 6, F(2,21)=13.40, P =0.0002) ,

NKCC1

Cyclophilin

NKCC1

Cyclophilin Rt e et

- -
Normal High NaCl High KCl
& 1.5
175]
’g n=§
2 —I— >I<p<0.05 vs. Normal
=
SE 10F
o &
> =
23
&
e
g
<Zﬂ O 0.5
o M
EL
o
3
M 0.0 -
Z

Normal High NaCl High KCl

Figureure 5: Upper panel: electrophoretic profiles of the NKCCI and
cyclophilin.Lower panel: Effects of high NaCl and KCI diet to ratio of
density of NKCCI to cyclophilin. '
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3000 - Figureure 6: Density of protein band of
> NKCCI in 3 groups of animal. *P < 0.05,
é‘ 1 significantly different from normal diet.
& 2000 |-
g~
g * *
=~
= 1000 - [
Q
2
oL g N
Normal High NaC High KCl
[E=]

43, LITOBIARTZEIC %\ CPIAR - AFBRGESE Na®, K'2 AWM NKCCl 25 L T
né:&&%bﬁ[ulao$H%T@%anﬁﬁiw%maﬁuibN&Il@%ﬁﬁﬂ
#lx e, PR - BFIESESS Nat, KRB aDRENKT 25 &2 @HL /-,

EHHPFORDICED ZORSIIRT 2EERORESEE NS Z LA FEL O TS
N5, Stokes, Sigmund [19] K NaCl BIS&D 7 v b O TR CEREYE Na* channel
® mRNA FHEIAEMT 2L AR LA, Jhid, (K NaCl BERE TGS TO Na W% 3
mEEsEns, BREMICHT24AHEOELTH 2 EHRT 5 I LMrlks, LarL, 5
EDOWZEDBERIZBURMICIIHDOBETH 5, & NaCl B KX UE KCl BTIE, Na*, K
Heft 2 BN X v 5 7=, PR - FRIRGESE: Nat, K'2FERORE 2 BN & 3 A1 EENETD
LEDLNBD, BRIIFETH -7, -

& NaCl &% K08 KCI &FHUC K 0, B8 A 6 &S 7z Nat, KNS & 0 FIRILAF Na*o
KHEE 2T 5, 20 Na*, KWEEERICEID , 28 THRMBRAD Na*, KNRE I
F5ZENTEENG, PR - AFIEFES Na*, K'2A8E DT 2 RRESEEREERRZ O
FEICE SV TH 5, TRIEIERINEL S FROEFDOEN (RIFRRAOENL) %
FHEL, TR WHWS bang-bang” FIFKIEIET 5, fE-> T, HIEEREILELS, BHT
554, HEERICZBRENADRT (10, 16], TOBER, FHFT (T - T4 — Fiy
sEIEMRIZEDBIEESNS, Pk - FFEEL No*, KRZEFIERER [(10], &5 VI3
IRAESER [16] OEHNFEARICIEELREER-L T 352, RANHAMIIERT
B0 (11, 12], EE, N BREE 27 v FTIRICEmE w5 &, B0 2 HREZ PR
E7 v P THERBIC N ERT 520, ThLED Nav37 Y ARERT » b EES LS ST
20 5T, PR - GRS Nat, KEHSHEOIETICED BAEEO Nat, K
It a s e Lhkny, BENG Na* K37 YV 2I3BERELZTEVWERD
N5, & NaCl BB L UE KCl BIZK A0 - AR No*, KZEGBEET OEEZED
b L OFHEA 00 B HI T L TS HRATL T FETH 5.
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ARFZEIC & AR NKCCl DRBICHE L MFLARFEREST S I L iddkmns, &
ONDHREMSEZL 5N B, B NaCl &, & KCl TP Na*, K, CIHREOEN, &3E
Eiﬁ,wﬁiﬁm%@ﬁmﬁ@:b,7»Fx%uy$;ﬁﬂffvvvy%m@§mﬁ
B2z xhBdrELLENS, TLFZXT7T0VIEKIBD Na*F v F b, K*F ¥ 1L, HEO
Na*F ¥ F )L Na*K* ATPase RIFA M &2 Z & nm 5N T35 [19,20,21,22], L2 L,
B NaCl B TR T7ALRFZFaVET, & KCl BCET7TAFZTuYEME, 2 DOBFETY
FEIZE < IZ b 53, NKCCl BRIGMN- -FEICHPT I en6EZASE, AMRT
B 5 NKCCI REUETIC7 L K2 700 A85 LT 5 AEEER By 2 Bbh B, —H,
Kim [23] S35V Ly vy V, BEHT T/ BEICE0AY VL= T ETHIKVEO
NKCC2 REAEMT AL AMEL, COLLIEBEAORSBENEEBME &, NEwR
BIERIZ L3 REBBEHMIES L T30 :Bbhs, Tl NKCCl ORBICEE T R
FLERTABET 279, ThoOREHEIZE DS RI)ILE YD NKCCl BRIZKITTE
BIZOWTKRATT 2 MEDVH B,

PlE, & NaCl Bk L U8 KCl &IZ& D, PUR - FFBEGESE Na*, KI 2B SDRBE 2 MET ¢
5. ZOETIC, FFIRA NKCCl BERIE T 2385 L T 3 ilREME 2 /R S iz,

S ORE]

PR - FFRRGESE Nat, K'SESICOWT POAEHL2ICT 2700, R4 MEHRTH

3. '

1. Na*K*2CI cotransporter DAFfERAIR ML TDH 5 D4 ?

9. Na'H LU KHEEDOBEMA Na* K 2CI cotransporter & 9L, £ DRRZAMEFIC X 0 ihE)E
URAELVCIBROAENLIZERINEON?

3. & NaCl 5 XU KCl 812 &K 5Pk - AFIEAES Nat, KRB SREKRTOERZNE
LUWEE RS

4. NKCCI BHEED AT 4 T— X DRFE
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Effects of High NaCl and High KCl Diet on Hepatic Na*- and K*- Receptor Sensitivity
and Expression of NKCC1 in Rats '

Hironobu Morita', You Tsuchiya', Yoshiko Banno?, Shigeru Nakashima®
Department of Physiology' and Biochemistry?, Gifu University School of Medicine,
40 Tsukasa-Machi, Gifu 500-8705, Japan

Summary

We have demonstrated that Na* and K* receptors exist in the hepatoportal region plays an
important role in regulating body fluid homeostasis. These receptors sense Na* and K" concentration
via the bumetanide-sensitive Na*-K*-2CI" cotransporter (NKCC1) and transduce to electrical activity
of the hepatic nerve, and project to the nucleus solitary tract, area postrema, paraventricular
hypothalamic nucleus, and supraoptic nucleus. Then reflexively control renal excretory and intestinal
absorptive functions. It has been reported that high or low Na* and high or low K* diet affected the
expression of Na* and K" transporter in the intestine and kidney. These changes in expression might
contribute to regulating body fluid homeostasis by altering amounts of absorption and excretion.
Accordingly, there is a possibility that alternation of oral intake of Na™ or K* alters NKCC1 expression
in the liver. To test this hypothesis, we investigated' the effects of high NaCl and high KCI diet on
sensitivity of the hepatic Na* and K* receptor and the expression of NKCCI in the liver of Sprague-
Dawley rat. The rats were randomly assigned to the 3 experimental groups and put on normal diet (Na*
0.3 %, K* 0.8 %), high NaCl diet (Na* 3 %, K* 0.8 %), and high KCI diet (Na* 0.3 %, K* 8 %) for 4
weeks (from 7-weeks old to 1l-weeks old). While measuring hepatic afferent nerve activity,
hypertonic NaCl solutions (0.375 M, 0.75 M, and 1.5 M) and isotonic KC1 + NaCl solutions (25 mM
KCl + 125 mM NaCl, 50 mM KCI + 100 mM NaCl, and 100 mM KCl + 50 mM NaCl) were injected
as bolus doses of 0.1, 0.2, 0.5, and 1.0 mi/kg via the portal venous catheter. In response to injections,
hepatic afferent nerve activity increased in a Na® or K" concentration dependent manner. Under
intakes of high NaCl or high KCI diet for 4 weeks, the responses of hepatic afferent nerve activity
were significantly attenuated compared to those on normal diet. RT-PCR and Western blot were used
to measure the NKCC1 mRNA and protein expression, respectively. In both high NaCl and high KCI
diet groups, the level of NKCC1 mRNA expression was significantly lower than normal diet (1.13 £
0.15 in normal diet, 0.67 £ 0.40 in high NaCl diet and 0.64 £ 0.11 in high KC‘). Furthermore, the
expression of NKCC1 protein was also significantly depressed by high NaCl diet and KCl diet (2075 =
202 in normal diet, 1016 £ 113 in high NaCl diet and 866 £ 209 in high KCl). These results suggest
that intakes of high NaCl or high KCI diet decrease the expression of NKCCI in the liver and it may

cause the attenuation of hepatic Na*- and K*-receptor sensitivity.
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