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EHWCEHMGi L7z, F72, BRS8N — 2 OFHliz i34
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MLt 2 97, Tl PH B 2 33 1) 5 Waterfall 31
ROGFAE % MR L 72, WREOREIZOWTE, THRA
B2 mlor X, MilgfE40 = 45 um, BN ORI
ERHIL 0.9 = 02 mm/sec TH - 7245, 1EESEE 5 ml
LD LML 88 £ 10 um LML, WA MERHEE
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1F % superoxide M pEA T II MO 3 512 bl LTI &
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R ISR DB AT Sz, WO USRS X
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LRI HRAH ZHAS 2T 2 L TEETH S
A, IhETHSOALE (CO) REMMERIT (TPR)
Z JEBUILIY A O MR ICEHI§ 2 2 L 3N Ch -7z, 4
], Finometer & F\V:CTEIIRIMILE (AP) % &k L model-
flow #4545 CO, 1HLOMAM= (SV), TPR%ZKD, b
b LBBALIFIC A S N 2 CAGBRBYRE D REFZAAL & 3R~ 7z,
FFRREOREM 247 9 720, ZHHE R BB A BB o>
COZDWTaHRMPGLEL SR LML i L. KIS,
[ 71 72 4237, & 2B 7 Head-up tilting (£ 40°) 128
% AP, CO, SVB XU TPRZFHIIL, BEB)MANIZAL
& ZHRMZAIC BT DIEBGRE OE W E Lz, &8
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LB R ERT D720, IR % L 72 Head-up
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ing TOMWRBEAT VLGB ST X — & — % K L 72O TH
HT 5.
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7. L-Arginine reverses gp91phox and p47phox ex-
pression induced by high salt in Dahl salt-sensitive rats

Shigemoto Fujii, Ling Zhang, Junsuke Igarashi, and
Hiroaki Kosaka (Dept. of Cardiovasc. Physiol., Kagawa
Med. Univ., Kagawa)

Derangements in the production and degradation of re-
active oxygen species (ROS) as well as nitric oxide (NO)

have been implicated in the cardiovascular diseases. We

here explored how supplement with L-arginine, a NO syn-
thase substrate, restores such derangements of ROS/NO
systems in Dahl salt sensitive hypertensive (DS) rats. We
detected an increase of NADPH oxidase activity, a key
enzyme that produces superoxide, in the membrane frac-
tion of renal cortex derived from DS rats loaded with
high salt for 4 weeks; high salt loading also remarkably in-
creased urinary H,O,, 8isoprostane and thromboxane B,
excretion, and decreased plasma NO end products. These
changes by high salt loading were counteracted by oral L-
arginine supplement. We further examined expression
patterns of NADPH oxidase subunits in renal cortex de-
rived from these animals. High salt-loading increased
gp91phox and p47phox, but not p22phox or racl, mRNA
and protein abundance, which were counteracted with L-
arginine supplement. These results disclose that high salt
loading causes a deficiency in available L-arginine
amounts for NO synthases and induces NADPH oxidase
activation in the renal cortex of DS rats, which L-arginine
supplement markedly restores. Since superoxide rapidly
eliminates NO that inhibits sodium reabsorption in the
cortical collecting duct, superoxide production due to up-
regulated NADPH oxidase activity in the renal cortex of
high salt-loaded DS rats may accelerate sodium reabsorp-

tion and hypertension.

8. F7ABREIMRICH T 5 AL ) LIEKEFHIREICK
¥ % EPA (eicosapentaenoic acid) DI {FiEEICK 51E
ADEN

EAER, B BT, BoOxT, ®EMERS
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SEILABE A VY Y MRERZEINSE, HVy 7 Ak
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by NIARAEVEU 1L, MR 2 & O I O ARTE &
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(PMF) #2& > THE L7z, (EHE) SPCIGH IV,
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nal integrating kinase 1 (Mnkl) 23R &, O
DO EDIEANOTRBLG Y- % 55T eukaryotic
initiation factor 4E (eIF4E) TH» 5 Z &bh o7z, 2
D Z &5 Mkl 2% AILIC & 2 & FTA /MK VR S
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WIEME LS, eIF4E 12104 CY YRt % %172, Mnkl
DFIFUIAFTF4 77+ —2 (DN) ZHIHEISEAS
5T X 5 TelFAE D) Y ERALIZFEE X /2. Mnkl &
eIFAE O HEAkix PD098059 12 & » Toe a2 flE S 7zt
SB202190 (2 & o TIFFE % 5173, Mnkl OiEHALIZIE
ERK BLETH B Z LAVRIBE NIz, ZO Fid small G
protein (2B L Tix Ras, Rho, Rac, Cdc42® DN®D 9 b,
DN-Ras ® A A 5412 Mnk1 DG PEAL % #0I L, Ras A%
Mnk1/eIF4E OEHALICE G- LT b Z WL L o
7z, LB XD, AILIX Mnkl, eIF4E #iGPHLL, Zoif
MALIZIZ Ras-ERK @ ¥ 7 FVIREA L L TWw b 2 L8
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11. Neural Reflex Hypotension Induced by A Very
Small Dose of Hypertonic NaCl Solutions in Rats

Dongmei Zhang', Motonori Ando', Mitsuhiko Saita',
Yoshihiko Kakinuma', Fumiyasu Yamasaki’, Takayuki
Sato' (‘Department of Cardiovascular Control, Kochi Med-
ical School, Department of Clinical Laboratory, Kochi
Medical School)

Purpose. The intravenous infusion of 7.2-7.5% hyperton-
ic saline (HTS) at a rate of 1 ml kg ' min "' for 4-5 min is
widely used as the initial therapy of hypovolemia, while it
is well documented that the intravenous bolus injection of
HTS induces a transient hypotension in animals and hu-
mans. However, the underlying mechanisms of the de-
pressor response remain to be controversial. Here we re-
ported that a slow infusion of a very small volume of
2-10% HTS at a rate of 0.3 ml kg ' min "' for 1 min pro-
duced a marked depressor response by 15-60 mmHg
through a neural reflex mechanism.

Methods. Anaesthetized rats weighing 280-330 g were



used. Before bilateral cutting of vagi and aortic depressor
nerves and isolation of both carotid sinuses, the following
concentrations of NaCl solutions were infused into the
femoral vein at a rate of 0.3 ml kg ~' min ~ ' for 1 min with
the syringe pump: 0.97%, 1.5%, 2%, 4%, 6% and 9.7%. Ac-
cording to the same protocol of NaCl solutions, 5.7% and
39.8% glucose solutions were administrated intravenously.
In the other set of animals, differences between the sys-
temic arterial pressure (SAP) responses to intravenous
and intraaortic infusions of 9.7% NaCl solutions were com-
pared. Next, we studied the SAP response to the intra-
venous infusion of 9.7% NaCl solution before and after bi-
lateral vagotomy. To investigate the effect of the arterial
baroreflex on the HTS-induced hypotension, the SAP re-
sponse under the closed- and open-loop conditions of the
arterial baroreflex while intravenously infusing 9.7% NaCl
solution were measured. Finally, to examine whether the
HTS-induced hypotension was mediated through sympa-
thetic efferents, we estimated the effect of bretylium to-
sylate, postganglionic sympathetic blocker, on the SAP
response in the vagotomized rat under open-loop condi-
tions of the arterial baroreflex (12 mg kg ', LV.), while in-
travenously infusing 9.7% NaCl.

Results. The relationship between the magnitude of the
depressor response and the concentration of HTS indicat-
ed that there was a threshold concentration of HTS for
the depressor response between 1.5 and 2%, and that the
magnitude of response increased in a concentration-de-
pendent manner. However, such a depressor response
was not evoked by physiological saline or 39.8% glucose
which is equivalent to 9.7% NaCl solution in osmolality.
The magnitude of the depressor response to intravenous
HTS was significantly larger than that to intraaortic HTS
(60.74 = 3.73 vs. 4040 £ 229 mmHg, n=8, P<0.05). The re-
sponse time to intravenous HTS was significantly shorter
than that to intraaortic HTS (8.83 = 1.17 vs. 14.17 = 1.47
sec, n=8, P<0.05). There was no significant effect of vago-
tomy on HTS-induced hypotension. There was significant
difference in the depressor response with and without
function of carotid sinus baroreflex (62.11 £ 5.69 vs.
78.43 = 579 mmHg, n=8, P<0.05). The intravenous infu-
sion of 9.7% NaCl solution evoked no depressor response
after the pharmacological blockade of the sympathetic ef-
ferent limbs. Recording of the renal nerve activity com-

firmed that the depressore response to intravenous HTS

was the neural reflex with sympathetic vasomotor effer-
ents.
Conclusions. A very small dose of intravenous HTS elic-

its a neural hypotension via sympathetic inhibition.
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W ER, KARMEZE, ZILEE, asiHER (BB
o RS - AR

(FR] V=) Y 3REBREICB VT, kBRI o
BHEEL TS, L LIEERNRORBAICIE, E5T
A& R 0 73 Bl <2 AR A~ D 5L AT LT B
5. 72, PIOAIIBIZLF 7 A4 Y EREIHC X 0 Akl bk
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FEVICHEIRT A EICE ST, BEALHERLE. 4)
PI3K FH5EHI DM X 0, Raf-1/MEK/ERK &8 A3% 1
=X

[&3] V) — Y » 13 SFKs-PISK - Akt # 8% 2 i 1AL $ 5
LIk, BADDO136FHD L) vikikE ) YL,
SALRF ORI 7 R =Y ZAZWH LT 5 2 &8
R E NI F 722 ORI L Raf-1/MEK/ERK #£i% &
IR —27 ODFEAEDTRIE S Nz,

14. RNA interference (C & 2 [EB &S INHI DO /- & 7]
BEME

ANEFSET, ORTIRZY, R, HeRE, RS
e (FRILRFERZRE - ERFERETTIER - I ALaRIEgE At
B, MR

RNA interference (RNAi) (&, double strand RNA
(ds RNA) %#MBMNICE AT 252 & T, MIA$ 5 mRNA
v ¥ T AFLETH L. WAMEIIBLTIE2] ~
23bp ? short interfering RNA (siRNA) Z#EA$5Z &
THBEORIEAR SN, Rl TIEH LWingik e LCliR
HTORHLERHEINTWS, SEbNbiid Focal ad-
hesion kinase (FAK) # /v 27 %7 452 & THEHD
ERMHAEZ GO N OTIE RV LEE Z, FAKIIH
3% dsRNA % {ER L7z, FAK X, Milgasiiigst~< b v
7 A (ECM) ICEET UM TH 2BERIAHAET HF
Oy rFF—¥ThHY, HMILo migration, proliferation,
apoptosis 2 EFk 4 BRI G- LTB Y, filgicsw
TBFEBRIARDOND L OWREDND Y, IR - =
WZBWTERLTWS EE2 5N Twah. FAK @ siRNA
T H SR OMIER TH % Hela M2l transfection L,
Western blot 247> 72 & 2 A FAK 5Bl 245 2 &
WAL 72, 2 ®siRNA Z W Cin vitro, in vivo TO#:
- BTNV THIZER R B & OG0 REMEIC S
WCTHET 5.
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[B) F2iE, L1POTALF=v 2oL bR_RTFF
(11R) Z&EHOKIIAIMT 2 LX), HWEAZ
MMPNEA - RS €2 e L7z, 4, 11IR%
WA &7z ps3 A A EEBEEMIBNNEA L, o
MBI R D TRRE L7z, [J58:] pb3 48 BB I
HskAIE (J-82, T24) 12 11R-p53, p53MIET ZHIAAA
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ETT /774 NVA (Ad-p53) ZEAL, ThZhoihi
PRI HACDOWT WST 7 v & A & v T L 7.
B2, il (CDDP) & BRHIICE ) CDDPO TR b—
AHERN R Z N D MG L7z, EBIT, Invivo I
BT, 1IR-p53PWEMESENIZEA ST A% H
WOk L7z, [#5R] wihoBkgMaicsvwcd,
11R-p53 # 1 0.1 1 M BL L CHa M Ha 34 5 0 2 52 % 520,
05uMZMA7-EETIZ, Ad-p53 (20MOI) % &Y X7z
BEL AL, b L 32D Lol a5z 2o
72, 512, 11R-p531E, mvivo IZBWT L~ 7 ARENEE
BENIZ DR L CBA SN2, CDDP THE S h 291
DT R —=Y AR FRIHEHET IR DBOON Ly
L 11R-p53 13#hE X < HIMIPICEA XN 578, 24 KR LI
R S NS G0 E Th - 72, [#7E] 11IR 2w
72 p53 A ML NS A1, 4% 11R-p53 O B4 E b
% 0E)zH2HOD, FIREMICHEEEEE Ebh,
Hr72 2 BRI OBRIEIC O 25 b o L WFE S NS,

16. HIVETF 22U FF—EICKBUBMEENL
2R NO & R B SR O S ME il 40

KW, KBUESL, WFEET, RN, EER
B ENRE: - B - M3

[HR] R A LV EF 2 ¥ % F—¥1 (CaM *
F—=XD O YEEICE Y AR NO FEEEFE (nNOS)
O HESNZMAEHE LT, FF—EELNODOY
FFNVOFH LI UA b= RFITT 22 RS HOHY
L L7z k] BEah, X7F <y 7, HEREE
W) Y BALE OFEZ 5N, HER oM
. PIBUERCER AL SRR ) v A LYUR & T 2B E T
BAMCBT ) VBILY 7 F IV ofRT. [RR] R
ENT4o0) YEALEIED S B, HALY Y BRALEALE
nNOS @ CaM A ERAL N D Serine741 T3 0, FHERIZ
CaM A GHHITH o 7z, WEVEMEF &R T EAMIEI B
WTHBIgESH, BEACAMFF—¥IIlLoTHID
V) VBB s e, o CaM ¥ —¥ T, IV) %
LA FF—E, CFF—XilIoTE, ThEniiie
W, REBENICBWTY) YBibshihr oz, [#£%]
FAlZ I E TIZCaM FF — ¥ II A nNOS @ Serine847
DY) Y EALE AL TaNOS O HIf§ 2 2 & 2 35l
R, v MRS ICBWTHIT L TE 2. RIFZEIC
XY CaM ¥+ —E 1D Serine741 J Y BEALIZ X B8 L Wik
R OFIEDRE SNz, BE, 20 YoM
ik, MUBHNICBIT 2 ERNEREBGRTH L.



17. ¥ ZABIRMAREICH T B TIX-BZRMF MU D LA
EROREMELHEE

PARTR Y, M A, AR, BREER, KATF
W OMMHESE, M EI OREBRFRER - R
GRS - AR, TR

BARMEE (DRG) (2 7 O O ALK Na F v &
NVFEHL, RERNEZ &GS T ST RERERESOMEMIC
BEHSHLUTHRELTWD L EZ DN, BEHRZ I
T5CHMERTH/NMIDRG= 2 — T IZBWTI,
TTX-FEZMED NaF ¥ )V Tdh 5 Na,1.8 35 & UFNa,1.9
AUERMITHEH L TV DY, KEIDRG =2 —u ¥ & [ifk
W TTX-EZ Mo Na B b BlgEsh b, IUDRG =
2 =0 VIBTAIEEEMEZH S TWD NaF v 2o
WTlid, TRETTTXEZMENaF ¥ AV ThH D &
WKHEZLNTEL. L LEoHEic g, TTXIR
PEDOTEHEMOFAEDRENTBY, WIFhoy L To
Na7 ¥ A VDPHEBEWICEL LR O» L Gho T,
A, FA7zbid, KBBIO/MEIODRG=2—1 IZB
F 5 TTXJ&ZME Na F ¥ 3V OARTEAL & eigcket 3 5
CLIZE D, CHME LoWEBENMND TTX-EZ M NaF v
AN TR R L, TTX-FEEZENaF ¥ A Vi & » THb
NTwabrZ WL

18. EEABLESVIEGFET v FOWEEERICKIF
TRIBEEROZE

AR, BREPEE A (R HUOR AR AR i A B
* AR B

R OMEE X OZb e, EE GrH) BX
Ohiis A8+ H) 9 v FEHWT, IE#AKR (385C) %
5 ONTRIR (315C) S Foligg L7z, Jith MR
B, AGPOBRIBIC X s L, MBICEE L 728k L
PEME HWCHis L7z, BRImiE L —%—Fy 77—
mEHC X e L, HRE% 15 mmHg 2* 5 80 mmHg 12 [
HE&Er2 28, 20 oEMmEAN %1772, EER
ZEZF—L, BEOHHEELYHVT, SARRICHEREL
7z, IREZ 80 mmHg lZ EH- X5 &, IRIMFEIEIE
HEAE D 40 ~ 60 %1238 L7z, BRI O MR b 3k o4k
I, HET v METIE, EWARRTEREBED60% % T,
AR TIZ70% F T Lz, BRI X 0 LIz m
U775, BB E LRI, IEE AR T2 R, KR
MCIE1IEECTH -7z, s v MEETIE, Riih od
1, IEEARRCHEMDI9%E T, AR TIE55%F T
Thotz. WilEREIT->ThH, EWARTIZ6REIILIMIC
FEAEME T TR L 2 h o 7245, AREL i 4 B RIS L
7o SR DLEORREX Y, 1) RIISHT 5T v MEk

BERE DT VE TG & HITIR T35, 2) kR, Fv b
RN 0 I XL P40 T o 5 % RS 3 A IREEE I 2 A5 2 &8
RS,

19. AEMEEICEOHICIRS T 2 RERIERIBL YK
HEhZXTF NRA

BEAIEIR, AHET, 4K FE', GIME:, Mk
BN CRIRRE - AW E R - R R, RS
K - ABHETS - BLAIITE SR, ° BB oS - B
R - Y EEE)
FIHOMAREL, MR ISR E AT L, ZomZix
WSR2 REH L, # 2 & BURHRE LI o TRIBZ S ORISR
ez emonTnsd, 2, oK, KON
HIRIE & R E OB REBICHED > TB Y, PLFMR-
Famide PifkBECTdh 2 2 LG SN Tw5 (Stell et al.
1984). #AIEPN T FMRFamide DAEFEIIMEZ ST Wi
WZEnh, ZoOERIECRHIC RFamide 5% 9
HMDRTF FOEAE#FE DS, el Tsutsui & (2002)
X ¥ F 3 oI LPXRFamide 2453 5 2 & 2t L
Twh., ZZThivbhu, BMBEGMFH & PRI L 20
YEetn L A G DY, TOXTF FOPRMRERER X YK
HMENTVBIREEICOWTHR. Tabb, FU¥3
Z BHUH LMW T4 % i L C 19 H i oMo w T,
CDNRTF RRERT H I DR SN TS {GRP Hik
12X 0 EYets 24T 5 72, FOREE, RLED L VIZBT
MiFETIE, BERCROFAKTR Gt S 7z 2s, RBEYIHRET
&, ZORBERONLEHIo7. TORRIE, BYERERLT
PO ENL T F Fid, BER2LE I TWALZ L
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E 55 0PENEIHE 73



EBHIET FLF) vEZFROYT 54 T2HL 2T D
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21, MEXERWEHF ZHEES v FOBROBERE
BlchKIFTRE

Fulid A, JE BT, IR, fSAES, KiE A
(KR - 5 - BBEAE )

BURTFHME L B (SCN) I 3BLIRO BN Y X A58
EOPHRTH LI Mo sG. /2, ~HOHIB—ED
T ICBR 2 AR CEBBICIEFRE S, ZhICBIMEL 72T v
T, A0 TOBEMEBEIRFRNT 12— L TG
T5L9, BlbioBNER 5 — v 2ELT 5 2 LA
LBNb. TS Ty b TIESCNIZBIT L ffkiEE~ — 7
—TdH % Fos EAHDO HHNEH Ny — v L Tw
72, ZORREZBHENCIC X B HRIRREEEEOZIIZD
SCN 2B 5-F 2 Witk 2 "R $ 5. £2C, AWIETIE
—E IR A I BRSE L 728 2R E 3R 1 DA% LMD H INZE B 28 &
— VEALIZSCN Sl b 2 E»E MR Lz, AW
SCN &M L7 v b &2 WM T 12 0 12050, BRBER
23C, HHEA - AT THE L. 33CoRERERE
TR oM 5 HEH, 10 HERET 5 2 & cBabIt
iz BROMLIIZOZLEZ TV A M) =Y AT AL
LYMEL/A. SCNEMBIELAT v b TIIREOANY
APFHER L7z, FB28EEE T, —HOBGRL X
WAMETF L7225, 0 TRHIZREE S W /IR To
ORI TIE o7z, RBZEL D SCN LB ZEF 12
LB T 2 B2 3HME GEIS) BEREICIZE A SREL
B\, TR B A O S ORI B 59 % W RE
AR S N7,

22. HILOBEERNRERE

fRgEE—", AD.Craig® (' BHURS - B - A Ak
J, *Div. Neurosurg., Barrow Neurol. Inst.)

R FEARE RO OHAE I K5 2 IR S, Mo J&G & [
FRIZ, BURZRECTRIME RIS 2 2oL EZ D
NTw5., ZoORHE LTWRE LTS 2 LATEHEN &
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NTWE2Y, kD ILFRLNTVSE T v b THHIRPHE
BEESNTE ST, —HH IV TIERE L 8% 2 g L
THE2H Y, BUK (L EDT) LLEORKIZH S 22k >
Twipw, bivbIuE v O HLR PRSPk % 652 3
5728, WA (BURIEECIENAL) s TRk mRE
B EMR L. AT Y —VEBETOH =7 £ I TH
R R A B AURIB L, o O ] 5 2E 1 D PRIy - T
WALy v 7 AT Y BB CESEMOE LT VF L=y
MEEERER L. D RVIRE Mo 2 R
BT (BP0 Y — 7 3R 40 ms), I &L Hi
T, BUBMNOEY—=2ZICEELTYVF L=y b A4
ZHEIHESN, SHNCHBI L 72 =2 MR BRI S
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Z TSI O kA% T 3 o TR EIREL I O 36512
RS 52 L THENS.

23. FEERARIRIZICRIFTKENHE

NSRS ONIR EE SRR AL R PR R E R
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Z0F, BERL 3R DAEMNRIGEERT I ENL M
NTwab, KEE, RS E U CMBRERISEEY MIT
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bNTWa., £I°T, %2 KRIIBIT 2 EHKEIRE 2
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L7z, S HITKEDEND SHRBEBIZIODO5RM (RIK
FERAME, KinF4efl, W& 1SS niz. BKIE
&, 540& L7z, K, i, 30CTH-o72. HiEBK
HROBWNERG L, BEEZI—FE BE-F) 2HwT
R L7z, IR ORI % PiKBLOER 2 v CE
== L7 RRROHEE RINEE, KEIEFELTH
AW (B L&k 78.4 = 12 bpm, KiET 411 66.6 =
10.3 bpm, &IIKZE#E 44 56.1 £ 50 bpm, #5521 +
6.2 bpm) L7z, OAHEE, B RSfE510 =105 ml, K
HE 741567 £ 138 ml, SIRZEESM63.7 = 16.1 ml, I
WAME67.6 £ 107 ml T o 72, B b &tk W &thich
HhERBD. TNHEDOI LIE, KOWIR ARG
BREE RV E 2T B 2 RET 5. IRINE, KEISK
FLTHA L2, Lo Lad s, BEIROA
ZAbE R L 72,
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TS B, ATARGE, R Z O PRk K
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[HW] e b Af 23 RE2EE LIP3 2 27,
Ty MINSHEEBRIN TS, F72, e bRA XD
HRERRE, BENE B IER LR E TR LT
WA, Ty MUTBENERARIIGEEL 2. £ T,
F v b XTIE, wAAER - EROPHMENGE 2 #3555
MRFEDSHLE L TWwWb o EZ5NL. KFERKIZ, £+
OMEHZWHOSPIT B0 7o 72, [HiE] EBE,
rsuagua—A (20 mg/kg, iv.) XY INLVE Y=
(16 mg/kg, iv.) Z X ZREET IR RICRRN L 725
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BoONV—Y o NI UATFT 2= =R L7, HEE ST
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FIEL, BORPREZFRTLIE, BLY, ZoEL -
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