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HDIBIE ST FR Y — B

AT S BIO B AAC TR OZERH BN ST, a) B
TR 2 M v AL T s N R e - e SRCCRR R AR
%2 & A R % 3 P A (7-nitroindazole (7-NI) £7- 1%
S-methyl-L-thiocitrullin (SMTC)) # & & # 5., £7-1%
MMENE G T D&, A RIEB AL 72, EZ %
i B ML B S A 2 i B B oD 22 A R T Bl (52
KRB A AR RIS B)) Sl K E 2 5 ~3 fFIch 1Y
RIDZEPBIMEIRFEIC TV E—F —=a—n
LoULTTILET 5L b7z, b) BEES ME& i+
v hO I I F I DML nNOS 155 L OF nNOS
BEEE AR ER LET7y OZR L0 E IEJ
VN, ) L nNOS HL IR Z F V72 fibd Lk o 0% Y a0k 12
10 O X IR EZIZ nNOS =2 — B 2380, _7}’11
HDIH § FEMERIZIAFIET D nNOS ==2— 1 DN
E Ty MU A RS M & i T > M2,
INBEOZEND EHERSZ VE & I T, i nNOS
= o — 1R H upregulation SN TV, £ D
upregulation 4172 nNOS = = — 1222 L0 AZ S AP R I
TR PRI SN TWDZ e -T2, Fi2, d)
{i renin-angiotensin K #& TIZN[KI P Angiotensin IT
REMRIEBS 2 MEIEICERHL TN &
renin-angiotensin IREICTHEZDEMITvAZSNA
272725, ZHX, Dampney B35 L T IM R A
% angiotensin 11 {Z X2 AR TLHENE ] L1372 D,
7 DRI IS T D AR AR R T ) ) 5 S D ATy =

WCHEEPEESTWD, £7o, BB 7272 N IK

SSIPRAYERe LN L NG SN O

DFEAT

VA HIL (PR R AR B A SRR
=M (P ER R AR A TR )
FEL T (DR ER AR AR B R E)
PN HEA (Bt R OR A A B SR )

DEIER AT TR YL — o R3E RLE Lz,

AWFgED B B9, FHXME nNOS 23 up-regulation
AUl B MRS MR v I T, NO P & angiotensin £ 22
JEAP RGN RIS E D IHTEAL THhDDD, F,
PI— O REERFTH2ETHD,

[J71k]

() @mEEICIDE M EE LR RET VOMERK,
(2) B )JEHELAREET )LIZ, SMTC & Losartan % i
AR B G- U A8 AR R TS B 12 T 5 2% W E L (3)
FHXME nNOS TEMED L, (4) —r o b3
[ 3]

1) 9 R e - S B R o0 i I PR O R 42 Gl nNOS
FH3E (O CA AR RIS B Xl S 7z, 2) EHIT AT %
BRIRZETDHE nNOS ([CLDME A figbkahrz, 3)
a0 I O AR 42 D IR nNOS TE P IS i3 A2 A3,
AN ES nNOS EHEIFIKE T LTV, 4) Vb — o
HIEBRCIIMFEIND RN o oTz,

[;’f(]:%/;

BRI EE LR 2 TE, X— 70K
BETIVERARY PR nNOS H 2 NO 1210 22 &
FIEENIEES L, FAXPE angiotensin (245 % [ qh
RIEE ~DOERIZFRO BN oTz, TNHDZEND,
D ARATIE ., A FEA R ) 8 2 8 2 R < SBITR 7 7 il
BROIFENFE DI, YIL— 35 B LS8
HThHD,






Bipk& = 0535

B IR M v LR AR I 81T 2 B AR I B B LY

HDIBEH AT TR - — o B DT

1. ARE”

2 5 Bl & M EAAFFEBI AL (9923, 0043, 0142, 0338,
0435) 12X 2 BIVRD L7 a5 Tz,
i) B H R M v I T 7o U2 B R T « 48 ) SR C R
— el %2 325 Rl 2 P A (7-nitroindazole (7-NI)E7-
I% S-methyl-L-thiocitrullin (SMTC)) & &% 5, £7-1%
BN G-3 DL A RAPRRISBY SN L 7, M ELT4K
(FUIR JE 2 R 2R PR 2 Bl S 02 BiT B B 0D 22 Ik
FRRRTE B (52 25 2 bR BT A ARG ) 2338 L2 2 %
~3 BFITH RS 9 Zinh, L EIEIFEEIC T
T —ma—ar LYV TILHEL TV D EE 2 BT,
i) A HE RS 1 v i T b oD X BRI 35 U 2 ANREL ek
nNOS {E M3 LN nNOS B3 E 1 T B MEE R
MEZ Y DOZRLDEN &9,
i) §T nNOS HUIAE - Rk s Y 12 10 | 1
IR FEB1 SR Ei% (SON) | R T == 548% (PVN) | K
HUL R F 2215 4MA% (DLPAG) | G #2542 (PPT) | 75
MIFE#REZ (DNR) | T /MAlE 254% (LDT) | SMElRS & )&
PAEZ (LPB) . K #&# &% (RM) . W) I B 4 4] 4k &
(RVLM) . 9% (NTS) . @ 10 FEEHO PR ph R I
nNOS ==2—rr %R ZIHD9H DNR & RM ZfR<
8 FEDO AL I TAFAE T nNOS == — 110 DN B H Ik
ZMEIER ME Ty M USRS M R i 7y Mo %
VY 23,4 5)O

INoOZ s, KRS MES L TIX, A
nNOS ==2—H2R7)S up-regulation A TIY, ZD
up-regulation 3172 nNOS == — B XA AR TG B &
HHIE BTV, 20 nNOS == — 2 KD A8k
PRI B O ML, BHEZ R M EZTIZALNDS
OTIH e — e T 9, B S L E 7 v h
TIEZIUTED DL T ARG S SEARRRIE B 370 35 i<
MELE Y,
iv) ik renin-angiotensin RAETIZHNEPE Angiotensin 11
X REAMRIE B A MG EICERLTWD 2, &
renin-angiotensin JREEIZ T DEZOIEM T~ AZSN A

P Ak (B ER AR AR T RRE)
W E (UifERR PR B AR
PR T (BIRER R AR B AR )
A (B A R A B AR

IR B (VIR A AW EE 0435) . ZHUIE,
Dampney H23# &5 L TS ik Ry T angiotensin ITHIZ &2
AR TUEER © Sixirotz,

VAR, DA EOFREAEFICOWT, ZORE&ENKEL
DVODHY Z 0 B ARV E R E O A
WCHEEBNEEFSTND O 10 N VLR AT T L
TiX, HHEE angiotensin 1T (255 A [ Bl S 1 FH 28
RS AU, HRRAE NO 12 &2 A ettt il 1 23 Jsiss L
TWhEmEsns O, —FHEin, I, DIgER O
SRONRIMEST TR r— o i@ggsn 00
RE~OREG R ERSI TN,

ABFFED B B9, nNOS = = — 11 P 5 e o 01 7l
BN IEF IR S e B RS MEm LT 61T
DARBENBMboToLE FMME nNOS =a—nr b
Angiotensin 1l ==2—rm T2 L T, X—=T 07 I0ASE
ETNERCIIREENZRIZT DD oL, LDARE
ETABRBZAUTINGW ==2—r DO RARE R 50
Dy, Fe FIOER AT F RV L — U N M
M EPE DA BITRFA DESNAET —Z L TRV, &
fRHT 3 HZEThD,

2. IRAE
2.1 EEREY

IEH I EZ> LT Sprague-Dawley (SD) 7| &
T B YEE 7> e LT Dahl BHUES T v R
Wz, SD 7y hd 9D 12 il E T3 m R
H (8% NaCl &8) 285 Uizt 0% IE I E 21K
angiotensin MLJEZ~rEL72, Dahl 7w o 6 #EHH5 15
WA ER I ZE > C 10 JA A 5 A £ (8% NaCl & ) 24 5-L
7ob O % BHRURSME S M O AR 42 (SHF) 7o he L,
KL TE BB LT,

IO EIEA M R R 7 F— VB T B
AL % N MR IE 2 R & 8 AQ SR R L S P R TG B R i H 7B
A OIAATE, 1 R OEIE MR ARE T, FER T
Z— VIR T A= R T — T VAR AL, 7
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I AT 4—=D =22 T T —T L (1~2 Fr) DR AEAT
oz, —ET7 Y MIIX, T MR - B T IS KERARE
PCA I N —F —DREEAT oI, T_XTDOAT—T IV
BLOEMIIE T2 ELE %N E N UEE L,
FINRIEWE LR TR LT,

FEEREN O BRANT TR T H AR B B FE 5
i BRELE ITHE VN FEBRIT P i = B R A B 1) 32 8 A
HEB ROl 25 T To7,

2.2 DREETILDOKRIFZE

SR RIRRGEDT= | 6 D 15 HimE Rl
Ba G LT Dahl & M7y hOKREZNER, B
SIS T & Dz ARG U7 B IE D (RS LI SR TG
WEERBRICHW, DT 2ERE, AO0=EER, A0
FEEZEL, i ~~h V- od o e tih
TV FER R AT -T2, ZOLEX I, B R %
Peh.L7- 15 @i Dahl RHEKZET Y M AW,

APRZRMREEDT=, 6 D 15 Ml E TR R
BaHE LT Dahl REEESNET Y MR 7 F— L R
TICSHBNIRE D A s NE E CENIRIERE AT —7
VEFRAL, 2N OPERE AR AR E LT, %
(213 @ & Sprague-Dawley rat % Nz,

2. 3 NEAMEMHEMNE NO ERB LU RNEE Angiotensin
NEAICKARBRBRZITH~DZE

SN BE A — T — AR Ry 7 ZANITK L, B
ft S AR BN E R 7L T I, BIR T — T L
IFHER AT o —IZENENERL, 2hby 7L
RV T ZT7T7 7 THEL T, B AR R TS )
(RSNA) . #IRIE (AP) | & IRE (MAP) | B#EF.CHA
B (HR) Z RN E LTz, PET — LT VXV (T
V781,000 Hz) L, 2o B a—% L TE=Z—L7%3
BOT HNT —H ek LTz,

Ty LREAL T H2O0%MGD, BFRE - B R TLLT
DEBEIT-T2, 2 ba—VIRRETLFRRE MAP, HR,
RSNA #§t#kL7= (Fig. 3 Z£® Contorl Phase) %, T K
RN (E721340) S — 2> <DL £+ (Fig. 3
‘Occl’ @ FHEER) ML EZAR FEET2, ZOLEEZ AR
BRI % RSNA ZHEL, D EREZEZR
#xREfif RSNA (Baroreceptor-unloaded RSNA, Unload
RSNA) L7z, ZaLE 2~3 [EIFEDIR L, BEONER B A fifesR
95, IRIZ. S-methyl-L-thiocitrullin (SMTC, 7 ~*1)
® 10 mgkg % iv.L7, ME, ZOMPLEELI-EZA
(B 5% B EZ 40 4y) Icav ba— L H[FEE MAP, HR,
RSNA, Unload RSNA ZHlE L 7= (Fig. 3 #, SMTC
Phase) , SMTC 5% 50 45~1 EEf] 10 43%%. ATI
receptor antagonist Td%5 Losartan (#57H S D)

® 10 mg/kg % iv.L7z, M, ZOMMNLEELIZEZA
(B H#ZBLZ 40 57) IZH O, ZETLFER MAP, HR,
RSNA | Unload RSNA #% | & L 7= (Fig. 3 4 .

SMTC+Losartan Phase) .

RSNA &, b — V22 F - Z2E D RSNA L)
V% 100%EL, ZNEHERL T%HR /R LT, 72, RSNA
D /AR~ phenylephrine |2 CIfL[EA T4y F5F-&
H-b& BLOERK T % hexamethonium {2 CAZJEEAH
Bz 7TayrL, KT,

2. 4 [pi#R#E nNOS BESRIEMEBRIE &

i HH G VAR B MR KA TR 1% | MR SIS 40T
EHICIRRERICTHAEL WIEET-R80CITTRIFEL
7~ BAEARRZ . 50 mM HEPES, pH 7.7 $& &% (0.2 mM
EDTA, 0.2 mM EGTA, 5 uM BH4, 0.1 mM DTT, 0.2 mM
PMSF, 10 pg/ml pepstatin, 10 pg/ml aprotinin % & &) O
25% W/V BEIZ AN, 4CIZTT7ar 7 IARE T A
—IZTHREV T A A LT, ZOKREY F—F 15,000xg
15 ZpH< 2 [E#E.OL, 20 B S 20 5°-ADP
Sepharose % f\ 7z nNOS Do AE - fhH 21T 572,
FH 21 10 mM NADPH & 1-5C HEPES #% ik % H]
VN, ERAY RSB 72 nNOS 43 D& [ & (%, Bradford 1
2> CTHIE L 72, nNOS FEETEHEORIEIZIX, RUF
2k L-Arginine (77 Ci/mmole) % FV = ML ULARIZHE
72, BOBHRIZIE, 10 uM L-Arginine, 100 uM NADPH,
0.2 mM CaCl,, 0.1 uM calmodulin, 10 uM BHy, 1 uM
FAD, 1 uM FMN %45 50 mM HEPES, pH 7.4 Z >,
30C -5 MO BISK & m A ARy 7#k (10 mM
sodium acetate, pH 5.5, 2 mM EDTA, 0.2 mM EGTA, 1
mM citrulline) {Z T itn% IE® . Dowex AG50W-X8 (2T
REOSEEZBRELT% BER IS TSV N F
7 MM citrulline 23 > FL—3ar A Z—ZTEHAIL
Too MALRREEBIEMERIT, U —IC L HEHME A
Bradford (s TR O EHE CKRL, L5 MHE
(cpm/min/pg) |2 TERLTZ,

2.5 HIL— R ERE

Fx OFEBRBTHIL -V OIEMNEZHR T D720,
HAROIEF M Sprague-Dawley 7 b (350 g) | fEJfk
P B3 o T L — 3 L OFR RN 5217 I < O
g AR AR BN 2 E LT, v — - R =
BE R R KB H B I LVHEE) 2 nmol/kg & 14
nmol/kg &% 5-L7z, BIOTY METIL, R 7 #— VK
fe FICRIBRD FEBREIT -T2, ILIZHIOTYMETIE, T
¥, FRER T HE B T CEIIRTE 32 & 22 b (VL
2 BRI R R T I R CENVERIR D T — T v %
AL, &2 1 [E% ERRE - R T Lr—or B
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10 nmol/kg ¢ 5- L7,
%\?EUET IR £ R ETRIR LI, HEEHS
1 BE AR C R T DRI one-way ANOVA
j‘oclIU\ Fisher’s PLSD %, 1 %% 2 #EH CH T 55
(21X unpaird t-test &, EIVEALHZ,

3. ARHBER

FIL, (1) DAEOFR, (2) B HEs M s i M
DARTyMIBITHNEMEMEME NO &N KM
Angiotensin 11 1E/HIC LD ARG EI~ DR, (3)
RIS MM DA 2Ty O nNOS TEE,
(4) P — B 5RO 4 BB SIS,
3. 1 A2

Table 1 (ZIAHE, LlfEE, AO=EE, LDEEOR
i, A DEERORE LA ORI T
L7z DARET Yy MRS IRBITEIRENBA L, Wb
W% Cardiac cachexia Z/~RL7z, —H LEEEALER
BITHML, EOREHIIAG) 222 R LT, Fig. 112
DARETyRearha— LTy o0 AT i O 55 Pk
BBz rmd, RELOFNRHEOLINIIEKR - JEEL T
DIEVDLMNA,

OARETY FOILRME KRB O/ LENEIT 12 £ 2
mmHg Z7RL, 2 ha—/LHED 4 £ 1 mmHg LVG)
W EHL TV,

Table 1 {KE (BW), LigiEE H), Z0=EE(LV), LE
HEORENL (H/BW) ., £ L=EEROKEL (LV/BW), Dahl

A R MR s i O R B (SHF) &= he— LB
(Control) D 8,
SHF (n=19) Control (n=22)

Body weight (BW, g) 308 £ 8** 396t 5

Heart weight (H, g) 1.7+ 0.03** 1.3+ 0.02

LV weight (LV, g) 1.2+ 0.02%* 0.910.01

H/BW (mg/g) 5.7 0.15%* 3.2%0.05

LV/BW (mg/g) 3.8+ 0.1%* 2.2+ 0.04
b U O R SRS R E O TE 7 E Dahl LRSS
vz, 7= PR RERE TERIR,  **:p<0.01,

3.2 BERZMEENEHELARLESYMNIBITIAR
TR NO ERETE Angiotensin TEAIZKD
RZRAZFEA~NDEE(Fig. 5)

DAREZYMZ SMTC 5L nNOS Z[HET 25L&,
RIEAPRIE BT 68 + 8% TS/, Zhud, MmJEN
# 27 mmHg ERUZEELLS, MEICEESNRN
JE 52 RésbrAf RSNA THRL1XY SMTC #5810 280

£ 57%035 210 £ 24%|ZIHIS LT, Ziud, =2 b
— UEE (B A M ERE, Fig. 4) 0L, 8
VT, SR ETICHE L CE R B AR & LR T
BRI, LRGN R ST R AR LT,

S5IT Losartan 2B INT 2 &, RIS ENL 144 +
20%\ZHIINL 7, 2D LEHRRITD MEDEK) 39 mmHg K
TULT-, 2R SERANM RSNA T 283 + 39%& SMTC
BRIV IEINL T8, FEHIP 72 LIRFOD 280 + 57%&
LN 2 Do Te, ZOUAEFEORERIL, mEE AR IE
B MEREO L RAabREANM RSNA 23 337 + 75%0°5
424 £ 92%~~ (Fig. 4 RSNA) LR EE/e /3 OH A BEITHML
oAb R BTz,

3.3 BERZMEEMESELFALEIYNMNIETIAR
TR NO ENETE Angiotensin I {ERIZL D
DA~ D E(Fig. 5)

DARAETYRO nNOS ZFLET DL ET ISl S
DHIEANZEH -T2 (375 £ 19 75 356 + 17 bpm) , If 4 -

DL HE DN, JEZ FaRAR LK (370 +
15 bpm) [TFAL BEALEREI8H T, ZRHDISIE, =

B AR ER M EREO OB (Fig. 4. 2Rk
% 391 + 15 735 384 + 11 bpm, 52 4 2ebRA T L
453 £ 18 15 462 £ 15 bpm) LHLERT5HE ., EZ A%
BrE OO A BT HIS LTz,

Losartan iBANCZD | 04013413 + 14 bpm ~T E (S
WUz, Fio, BB ARRANRTLED 451 + 15 bpm
A BITEENMUZ, 20U ER. &R AR
EH M EREDEE A B =0 o7,

3.4 BIERZIMEOEHDOFLI VDA nNOS
EE
Euﬁ? H O nNOS 1EMEITLAR47 > R Dahl £
ZMEOIEE MEIELARET Y O MIZH BIXALI
fm)oto — 5, MMOMEE nNOS IEMEXOARET v h
TIEAEICIHISA T (Fig. 6) .
3.5 HIL—IUiRBEEER
JRIE « ) SR FEBR T L — 30 2 nmol/kg 5L
TeEZAIME, DA%k, B A AP RRIE BN A 27 A ki
FHNIRIoT, 2T, 14 nmol/kg D 5-%7 NIt
(kI iz, ORI Z Fig. 7—/EIRT, 0030, A
BREALN AN -7, fa 3 PNShE, FREE T T
FIRED EBRZAT T2 R0IT A BRI -
Teo T, EZ R an b R LT T MO BEFR R - 1 )
KCHRBROEREZ B 2o7-, 013V, AEAREI
Blersnieno7- (Fig. 7-4) o
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4. % =

ARFFETITR DFERBZFSHIT-, 1) Dahl B M
FyNZ 6 BN 15 B E R azik b L, &
Bz tEm e O R ST T ARELNT, 2) ZOE L
JEVE DA AT T L ClE, nNOS %P5 32 & A3 AR IR IS
B3 SN, 72, 3)nNOS ZILELIRIETESIC
AT ZHEEILE T 2B RIE BN M3 523, =
MITESZ B AN THY | AP R A2 IR S
Wb D TR > T, 4) ZOE M FEE DA EET LT
VIINERER AR nNOS TEMEITIZZE b A3 7L M D FE
nNOS JEMEME T L7, 5) DHEEERNH| 7 FRCTh DY
= ATA BN BRI ER 2 RS 72T,

KA X ET, BREEZ MR LTy N THME
nNOS == — 1 3 HETEL  nNOS = = — 1 P A8 %
PIHIBEEEDS up-regulation SAVTWAHZ LAHKREN - TEHE
By« AR L CEZ 9, —J5 nNOS ==a—nY
(2D FFHE AZ A /R A 7<e angiotensin T ==
— AT E B AR A AR AR A B 10 o
M RSN HEZATHD, LiL, Z0 NO
& angiotensin 11 {ZXDAEARREHIEER T LT LE—
EHFMNZER LW e Bz (Vv A= &
W& 0435),

A alF & 1E, R nNOS == — 1 2NBA R |G L
up-regulation IV TWD RIS P& LEZ7> MET L
FRO, ST TATOARERN b T2 AEET L
T, Zucker H23 2% NO il 52 DK T & angioten 11
AR OTLHE O 10 LOSHIEERE N RONE, T D
— M DRRREA T AT,

Dahl £ M7 M WO AR T T ERIC
ONTIIEBOBRENALNDS (&1 18 6 s 15
HEET 8% NaCl 25 AT 2mBERZRG T4,
Inoko & 1 = Klotz & "9 2MREL TWAHDEHELLD L
ReRENERSNZ, Zhix, AERD TRESND
$9572 cachexia <, DEXR-PLAE, F LU TIREE AR A2
FEWED EFICI RSN,

ZOE MEMELAREET MZIHNT nNOS 2425 M
T ay 7ol TR A AR RGN L 68% L E T
MflEhdz, LinL, ZOREMEDY 27 mmHg $ EH LT
WHDT, BIZESZ Fa U EMSIb Ly, 22
T, MFE% FREARFZEICIVE FSHESHFENLD
A fRBR U7 2 e iR @ 0 8 Y Al ok,
nNOS PHFERTTIL 280%FEEE Tho7-D A 210%FREEE
HEICHHI STV, ZHUE, DEIbEEL TVve
RS B ML T O A BN & xR AB I 5
fERLI o7, BRE ARG LB ETy et L

72, nNOS BRERTTIL 337%FEE Th 72D A 370%F%
LI E BT D T, ZORE B i I ENE O R A
TlE nNOS £ NO 13RI ENEIZ/EHL THRY,
Zucker HON—L LT DAREDE S 10 LiZE s
OFE LT,

nNOS & AT1 S F R FRFICILE L6 sk
BAIREN I B GRIE AN ECR, F, [EZ R ERA R
RIS RIE B CH B G-RIE DR, DFED, WE M
Angiotensin 11 /% nNOS % NO (Z&> THEESAZ K
TR BN A FRBR U T- 72 OERNCH 45, 208
T, Zucker HOMWE T HNEM: angiotensin 1T DAIJE
MRAEEVE A O 10 LIFIE R O AR LT,

Fex OEMEMEORRER— 0 7 DARETIE, 72
DL NO il & angiotensin MEFIENZ S22
ZuBELLON, 5 DEZARHTHD, 7272, EEED
VOV A T AR (0435) T, m R EBAMICLY
systemic renin-angiotensin SR 2Nl SV A SRR
BAMICEVFERDTTHELIZS G LT NO A AR
Hil#E1<> angiotensin PEA SRR N AN AL T2 8%
RLTEET, 2O fIEMELE & TldZe IRIEIC
U TEET 2008 LV, BIG, Zucker 523% 2T
WDOIREETIERL, b LB T, HDVIMIZ T S1&
72 BHER DFTENR DY Z O BE R ZITHONHL
AVRNEW) AIREMES HTET,

BZZ, P V— 013 Izumiyama AR EL TWODHE
U2 @ 2 535 10 FFEE 24 5 L Ch IS 2 Ut
"ol 2O EiiEM LA EIZIBIT 5
= DEFIZEL TR D o7, T
DRRIIBAER G ThH D,

5. SEDFEE

ARl @ EME DA BT T VERENL T HIENTE,
L% ZOFETNEFIHLT, NX—y 7 bR 4 b G i
JEME AN A & T | ARTHE HA P A8 SR 8 Il AR A A L A2 0
LD, ZHLINILTZW, Y, RN B 512X
R VEILE TR MENE 52X D PR E I
BOWTIOMBARFLIZNWEEZTND,

FTo, FHME NO (K2 A8 A 8 i) 48 & Hf A M
angiotensin |2 &2 A AR LI R EFEE KT
i efiliim Rz L DT LIZNEE 2 T,
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0535
nNOS neuron- and Ang II neuron-mediated sympathomodulatory effects
in heart-failed Dahl rats with chronic salt-sensitive hypertension.

Yasuhiro Nishida, Megumi Tandai-Hiruma, Takehito Kemuriyama, Haruhisa Hirakawa
National Defense Medical College, Department of Physiology II

Summary
Background: We have demonstrated that the nNOS neuron-mediated sympathoinhibition is up-regulated
in salt-sensitive hypertensive Dahl rats, based on the 7-nitiroindazole i.v. experiments and the
S-methyl-L-thiocitrullin (SMTC) icv experiments using conscious rats, the immunohistochemical studies,
and the tissue enzyme assay studies.
Objective: To investigate the endogenous nNOS-mediated or angiotensin II-mediated effects on overall
sympathetic outflow in heart-failed Dahl rats with chronic salt-sensitive hypertension.
Design and methods: Dahl salt-sensitive or Sprague-Dawley rats were fed either a high-salt (8% NacCl)
or regular diet from 6-week-old to 15-week-old for 10 weeks. Arterial pressure (AP), heart rate and
renal sympathetic nerve activity (RSNA) were measured in conscious and free-moving rats. Baroreceptor
(baro)-unloaded RSNA was measured when AP was decreased to produce the maximum RSNA with a
perivascular occluder in the inferior vena cava. SMTC of 10 mg/kg was intravenously injected. About 40
min later after SMTC, losartan of 10 mg/kg was intravenously injected. The brain-tissue nNOS activities
were determined by the citrulline method with tritiated L-arginine after partial purification by the
affinity chromatography with 2’, 5’-ADP Sepharose. The amount of partial purified enzyme was
determined by the Bradford method.
Results: Chronic hypertensive Dahl rat fed high-salt diet for 10 weeks showed decreased body weight
from 396 £ 5 to 308 + 8 g, increased heart weight from 1.3 £ 0.02 to 1.7 + 0.03 g, and increased
end-diastolic left ventricular pressure from 3.6 £ 1.2 to 12.1 to 1.8 mmHg. SMTC did not significantly
alter resting RSNA or the baro-unloaded RSNA in high-salt SD rats, but decreased resting RSNA to 68 +
8% and the baro-unloaded RSNA from 280 £ 57 to 210 £ 24% in heart failed Dahl rats. SMTC plus
losartan did not significantly alter resting RSNA but increased the baro-unloaded RSAN from 337 + 75
to 424 £+ 92% in high-salt SD rats, but reversed resting RSNA and the baro-unloaded RSNA to 283 + 39%
in heart failure rats. Tissue nNOS activity in the brainstem did not significantly alter but that in the
diencephalon decreased from 11.3 = 0.2 to 8.4 + 0.4 kecpm/min/pg.
Conclusions: These findings suggests that endogenous nNOS system may be down-regulated but
enhance slightly sympathetic outflow at the level of pre-motor neurons but endogenous ATI
receptor-mediated effect on sympathetic outflow was suppressed in heart-failed Dahl rats with chronic

salt-sensitive hypertension.
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