9344 BIEEIUHRUERREENEEIZSITS F—/s 2 0KRE
BIRRRE (EN B GUENMERKE EFER)

FRPIEE TN REARERILERKE)
TP IEORELIERKE)
B BRGNS ERKSE)

LR oRERFMBNTICAT 2 MERBHBICEEZSH Y | BEENThLE LR 2K
TR, IHRERTHRYE. MELERE 2RIV, IBREJEBRZTERIZCKHENHS,
BERMIZE MR TRABEEMEEBE2RERTHE (Salt sensitive; SS) BF &
FJERRSTHE (Non-salt sensitive: NSS) Bz 239 2 L. BiHIABEEmEREBE DN
48, REIWEH R DI LEN. BMEEDOIEEDREBITOLT2HONINEER
THd. EYMELZTIICHY, REBZHBZLR 1 AREEMES ~6 g ATIT
PRI 3L SBE LRI RERSRVORN L., ERZERAFICSVWTEERFIRORE
Pgfnxhd, T C. SHAOXBHEELEERE CERERZENELOT. RELX
RERTHEBRELAELURVIERZHEBED 2RIZHIL . MRIZSIT AHKAREEL R
SO, REBRSHESEE CRIERSTHAEZICHARPNaBHERIZERIZASZ L. NadEA
frBEmSRERT, LovEE (PRA) BEHEBHICREATTET UL, MEMICE
ot . MEETIV FAF TV BE (PAC) IXEMEIC X MR & W RV,
REAFHIIRIBTEFR TRIFBSTERIIEABWE RN 2Rl . REAHTROTIVFAF
OYOWMFAREHTRENz. RRBIETIBRHE ) V7 FLrU VHEERRBER. RE
AR BREHMEZR 2P 070, ABARRK I VAL HIIARICET U BB
AW BERR F— N3 VHERRREAFHMOERSHERTERICTEL -5, BEHER
TREBOEBpo)z, 2T, REREHEMEERETE F—73 Y RAOEBF
E0BH Y., BED» SONaBEEFR LM 7V FAF Oy HdMETRL£E2R T LE X 6Nl
RizAEKEEEMESSFIVEYE LTI/ AEBMES Y M EEHRL T, TOmME L
SEOEVAERZES v b (High sensitive: HS rat) * EREOEWIERZHES v b

(Low sensitive: LS rat) @ 2Biz4ML T, MHRTRHDOMEVEHE 2R L.
AERZES v FROCAREATRO 7IV FAF oy O5uilFlid. JEREERICEL
BETH . REBEN ) V7 FLF Y UBHERE. BEERIISOTERIIUEL.
EEBECBSIZRBMRROEESRBR IR, —F. RPERR K- VHEER
WRICBOTHA U, BNadiRD X BRRFTH B F— NI VBEEPHEHRTHEEL 2
CrimEERICHNTAEREALELOND, > T. DICAREEMES v M2 REE
KDUSHELLSFI AT 2L, L VOARBEEMEEICRD Ch5REATROME LA
BLMmEIELRBIZHITBPRA. LPACOEIRR X IEMT DD B %S5, R/ IV
ZRLFUE F—=N3 VB OWTRE M Sy FTREBR D, REHEEMEE
LDOCA/AEEMEREDKBARRA—RIE TEL2VE, REARICTET 2MEEEIINSFE
DB —EEGU LU XY MIVERTDT., CH6DOERIEDESPRED D VIIERICE
BrREELEDIHOLBEIND.
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B (FRERLERKE EE5)
E AN (REFLERKE)
IE CEERFSLERIKE)
Bk GRERFSLER KF)

EEORBRFERTIERI2MERGHBICEEZEH . BEERCLE LS %%
TH. ILEERTERL. OF ELE2RILVE, IbAEIERTHREIIABXH S,
BEBRAVIZE MR VW THABEEMEERSE % AEBZH (Salt sensitive; SS) A&

JeRESEHE (Non-salt sensitive: NSS) BEFIZ BT3B L.

B A IR L R AR DY

48, BEFWOF DI LEh. BMEEDHRYBRERITOLTEZIERE LIER
ZEBEODIREETHD. ERYRELITIICHZY . AERTHAF R 18AE
BEHES V~6g PUTEHBRTZL>BHEL2RERSLZVDIIH L., FEBZTHR
FIBOTRERHROBEVENZLD. 5y MVERVWTHRERERICNT3NELS
Ribicf@Ez0bhY . aBERZEEMES » & LT Dahl’s S-rat 25, JERZHES v b
LU T Dahl’S R-rat BFEL. ChOBBEHERKEEES VYL L THsRTY
%, Dahl’s § & R-rat DREFHEITICED . NafflfiA 5 04 FERBREEZIGNabE
MEIEERTLERTVD, TOM. REKEEEMEEEST/IVEIP L U TDCA/ RE

BMES Y PPRHISHRTNS,

AHRETHE (1) BEFRL LT, FEREBLEERENEREAZBEMELHT. §
EL-AGRIEEMEERAELEE U ZVERSEEMEERS D 2HIC20L. AR
HRFAMARCRDTOMEVESYWE. svEr, BRECHBERNLT. BEXIIIE
SEEZRTETFZBITLZ. RT (0) BPWERE LU TDCA/ REEBMES v FEERL.
ZOMELAEDEORERZES » b (High sensitive: HS rat) & EREEDEWVWIER
%S> b (Lov sensitive: LS rat) O 2BIAHL T, mAFETRHFDOMEREYE.
HIVEVOBIBERE LT, BOEREZEFEEBITLI:. ChoOHREZELT. & ME
Cioy MBI PRERIEEMEEL2RITHEF2RET L 2EHE L,
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HEL&

[ I JEEpRH3E

AEHEmEEARBEISE (B4, X114, RYEBE2ESF . FLIPMAEI24+5. 20
He) &L, BEA (AEWIEH) 2 LAMKS L TOHEFREL &, BER
(BE2~3/04%) % 18N (HEM . XTABANRK (£E20~2e/BEH) %1
B (REARN) RELKL, REBIUAEAREK TRICEBRE 2T . IER
15D E\EERZ 0. EBmMER (BAa—V U #H) THEL. TOREEAV.

EMFEEZOHENSHEOTYMTEAEBL LT, REAFHERKBIIST S L%,
B3RO, TDLEHEI0% L salt-sensitive (SS) B, 10%5k$i%non-salt-sensitive
(NSS) BL L. 2BHYI-, ML= FHE (PRA) X7V FAF0VBRE (PAC) B
STUAAL ) TS RID) KTHEL:, RAEREETBALT 2SI VBRE YRR
ks o< Y57 4— (HPLC) 2EWTHEL Iz, RiNal kBB EBIOWHETO 2
THELE.

LI I8¥Et %

ER1

SEE VistarRMES y NOEBET—FIVRBI TS U BRIC2BEITD A L. DOCAR
L LTDOCA 10ng/BAERTFASLT. 1%AEKEKEE LD, £l HRBEAEKZK
B Uo7 . DOCAREZEME tail cuf fE TREIRESKET CTHEL . IEEE160n
Hebh FOB M ERMEES high sensitive B (HSE) . A4 KB FE 160 mnHg R i % R FBE L
ow sensitive M (LSH) X oizohllLT.

88 % B TPRAR FPACKRIAI THIE L . BRBETERRE AV TRPEEE LT
253 vBEEZIPLCEAVWTRIEL .
ERIO

SASOEE VistarkS v AT —FUKBRTICA ST U, 6 TARIZ 25 TDOCA
150ne % &8 Y UardAR»ERRETIRTRERS S, ZRAMHP1%REKEK
HX#-bH0RD0CA/ BERELLE. JOMIAEKORD YV IRERKERBEELDHD
2DO0CA/HG AR, 2oUTIICAREE RV Y avyILARERTEREE. 1%REKE
B X AEARES S URE A KA XS REARE L. RRIGWREGER. S81
EAS S — T TUBMERER 2TV, B80T Tail-cuf R & VIFBME . DREE
BHE L. BREIIPLCHEIR XV AFa— V7 ¥, RIER KD T F¥F=r - NV T L
o> (AVP) 3 X UHPLCHEIZ & D B &> (NO) ZTHhTRHEL I,

Xkﬁ
T

HAELR
[ 1 JEEERWIZE
BE, 5> AEAEEBE L -BORSMED LR EICAEZEBDL. LAEI0%
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UEDSSHIETEAPBEL TTOLARIZLIT%THY . LRBIO% AT ONSSHEHIZIXSEIEEL
TZDEABESBTH oIz,

ABARETE. YRRTPNaBHEZ DT B 05, SSHIINSSHIZ L~ R PNabbE R A
FieAn< . NaohAFEERSTRERZ. —FH. PRABEEL DICREBATTET U,
WEMIEE 22, MEPACKRBREMIC EAHMICEZ2BOLRVYE, REARIZK
SSHETCINSHITHABWMER%2 KL . SSHETREEARNROPACOMBFREYNRENT:,

FBH@ /07 FLFUVHEERRBED. REAFRLHIIABRMICEZR 22208, &
EBARIKVERLIDIZERIET U, BHFBE7 FLJ U HEit R SR A
WEERPOS, SSETHRABARBIRERIIHMU ZANSSETR oM ER D RH
Stz BHIB K= VHHEER REATHONSSHETERICUHE L /245, SSHETREED
Lo, FHERE VP FLFUVITRT FLF U VEBHERIZ DWW TR/
WP ELF Ui 7 FLF U v EHt R AROBER NN E -8R Uz, RPERRF
— S UHREEHB N =0 VHHER LR U BB E R L . RIBAR I TIINSSE: TEH
Ui, SSHETHZD EREBENSSHLEL~THEETH 2,

(D1 EER

ERI

DOCALAERE 2BMBEONGHERER LAEL. CORSTHEE LUHEME160nnH
gbA & HSHE. 160moHgsR# %2 LSHE L D3I U 1z, DOCARER 5 2 @M & PRAIGDOCARIE B 58
THERIEEERU-SISHE., LSHEOTHMICZRIEZ <. PACIKIICA/ RERSEHTEH
BIrETLE., ISHONCAREARFHO7IVEAFO Y OLoWAEIK. LSRICKLUBET
Botz. RREHEMR ) )V7 FLF Y UHlER. BSBKSVWTERIIAEL. AEMFI
PUARBMREAOEENTR IR, RPERE F— s VHEBREARICSVTER
wHEAL. MEMICEEZBRDORLDI.

FRI

DOCAL BERESLONBEHMERRER 1 E» 6 3B TERMTHAREZRP DI2H,
W4 BB REECLL. DICA/AERIIAVTERKAEL. B#5%5. 6:BITID0
CA/ARTHREEL:. RSN ERIZHLDCA/ RERTERSR 4ADHRAERICS
MU, DOCA/ AEABEOFRHERER /L7 FLF Y VHHERZHRS& 1 A» oH#k 658
FTCIMBLEREEZCHEL -, RPHME F— 03 Vol B LDOCA/ &
ERCPOTREZR2AROCU RIS TERIHEL X4 BB REED L~V
WHELE. RETZIFEF=Y - 9Ly VU HMERREE 1A 6Kk 6 8 F THRE
WHARTEE LR EARD-. RHEEA A (N0) HtEdRE2 2200 3AOEM
FERTH I I R L CDOCA / AER CRABICHEL Y. AEEXBOH 4B TEYE
CERIIHEL. SABKUCHRINEHROLNNWIZEL.

—-195—


SSRF020
スタンプ


ZR

REBARBIOC X ZME LR MFE L U TikNaBPR I & 3MBEA OB, Shic X 3
HEEDOMIM X Na*-k* ATPase iz & 2 '8 R FE DNk E b5 > Wi s B H
TEIRBMEERO LA R Y HBEX SN BH, NaffBARTEE L U TEHONaBE 1S
KHETHIBELER—IY, PO0RESSUUVE, AUV LAY - ROKEFS
REPEXOGRTHE W, BERCAROAEX*BELTHOER LR LRV, AL
IASNaNFAAL FEIVE L2 HARETILMENSERETSE S, —F . ABEENR
EEBETRREEAMIINT IRIGEHICEGBENS Y. AFLEARTHOLRE BN
DXHZ. REIBOTRBAPBARLKUARTAERZHENEL . AROBRERCLE
EFZERIZULBEOEEZEX SR TV B, Kavasaki b © iZHREADORBEEEE M /F £ R Z - Na2
A90Eq/ HOREBEAR T, WHEBICHEZRD TSSHLNSSEROESEREL . XFujitad
D HEBIZSSHETOEMWMDONBHERBET B ANafrE 23K - L TIE LS 2kT 2 L. S
SEETRBEMIIB W TRAPCEHEXNEBENL L. ToHklEBr Ffaxxrsy
TryoBsEEREL .
BEHHFAOERBREELEEAHNRE LT, AEAHRORER £ VSSHLNSSHD
2HIDHL ., AEEOEBZOHERBESTIERFEMUAL LS LRA -, AEAK
%2175 ENSSHETIRERHIB F— 83 Pkt &A%, Nahilt 2 L HIizHMU =25, SSETIRE
BOEEBDT. BERF K=/ VBN RIZBE L TO A SRB X iz ©,
R, F—=NIVEAMRSIVEL L LTH 6N, BilEHBER R CRME~OWER B
SENTVE D, EREARBOT. REMEOME2TLEXEROED KF—3 > (2.6
“T.1pg/kg/min) 2HET 2 LEMME. REESBE. RiNadhiE R 0RiMERDH. X
Bl E DI ER RS IS LT, NaBRINATHT 3L XA TWSE 1Y, X, BORM
EMRTEOMAIEEADL-D0PAL Y K= U EE XD, B K=/ v oiga
BEBHRTHY., BERBMOF F—I0RBEN-HDTHD, T THBBLA
ERLEMEICRSE LT, BEA PRIV AERZTELOBHREBR L. SEOK
ETIEHSSHICREATEITS NSSHICL UNaRUBERE F— I o Rt ROET %
BHBELPS. SSHTRE F—I VOELBETREBFETIZ BRI,
RIZPRARUPACOBI B2 AT 2 & . ARBATMDSSH Tk, PRAOMIFHIZ s UPACOHD
HAZEAERYD. CORTFHLAFETONGEEAIEST 2D E X603, PACDS
Wik, ACTH, L= - 7o oFFr ook, MBHE. BX&ETH K= 0 ¥icky
2RI LENTVWRN, AR THEHBMII TV FAF O BREOZREDEEN
TRENCNSGTIVFAFOVORMRERTFORMBERLZEICLBEZ L oN3. M. F
=NIVRBRBOCNaFREEFE UTHBIL. BIBTRT7IVEAF O OB uEMEIL .
CHOoDRERIIEERRKZLVEL=VEEBMEEDO—HL ZA3FABENTRREATHS,
EMiBUARERTUEEMERE LIERIEEMEEDRRESIVEIYE U Thahl’s S
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-ratER-rat 1V P SN TWB, T DDahl ratDBEFFEFTIZE O TRIEHICS-ratidR-
ratiZ LN TNaRBEARIA T O FEEBRTH 511- B -hydroxylasefFELB L X h .,
COREBEOBESAEANKE TME LR ERITELBERLENT WS 12 Dahl S-r
at CRRrat L R TAEMENEZREEZFELEL . A—DBOHERE TNabhit & % 8Raf ¥
B rS-ratidR-ratD1/2BE L EHTHWSB 1P,

Rz, AEKEEEREEFVEYE UTICA/ REEMES v PBHD . IS
a)FaA{ FONCALBEXAWLUTMELRE LD S, DICA/RES v MEAEEIZDO
CALABETEMEREZRI DI L., Dahl ratkRIEBARDH THEMEFRE %K 2.
SEEMENEMLTYS, T T, DOCA/REFMES v MEERL T, REOAEME
BHRONRE Uiz, RELYTIRZHOBESORIGEZREMRICTSIENT. MELR
WED2BIZANL. TOBRBKURECEETIETFERA Lz,

DOCARER & 2 AME. IHHED LREI X VISHES I ULSTHIA T 2 L. &R
BEEAT. NAREARICEE 7NV FAF Oy OQWBMESBETHDz. —5. D0
CABEEMES Yy MW AXBMEROELERUME VM oh ., REFMERKIZEIT D
JIV7 FLF U »Dstorage defectd & UturnoverDiLEL TR LT RTWBEH, b
DROBBICBOTER VT FLF U VHHEROHEEZRD . ORISR TEREICER
Uizl L HDICAREBOEDRE L REHERISEB 2RI L2FOHDDLEXOND. X,
BNathit DT EREF THE F— I VEERP AR CERCHEL LB LELRK
MEEREFRERLEZEAANB. > T. DNCAREBMES v b2 FEE X DHSE L LSEK
AT 2L, b VOKBEBENEREIZED SN ZREARTRDSSH LNSSEIZHS T SPRA.
CPACOBIE L EPLT B EbkD ZREE B0, RF/ VT FLF UYL F=NI VEHREE
ROWTIRE NESy FCRBR STz, AR MR & DOCAARE # i /4 DB % F—
ARTERON, SEDDOIADLADORI TRABARMNIZIRD Sh3BEBEEROTIIRE
AEROEE BB S AMEHBIMEOHBOE—EEML XY PV ERTDOTING
DEBSEDEPRES DCVREBEELREIE5DDIbDLHEEINS.

Db, BHBISOTTRTOS y FE—BRIZDICAREREICKVEET DTS,
DOCARE I H T BARGHIEZRESH Y. FELBVERZHMLEE LBV ERZERD
2B AILE. BRIBEFRC SO TRBAHROTBEETIC7 IV FAT Oy OWFIET %
Z. TRHLBINSEFHNARERNERECEET S LPRRENTZ,

R PR SR IS 3R & (EDRF : NO) DODOCAREBINE S ¥ FOREIZ LD SREND
WTHEE U, DICARES Y FCRMENEFLU2VRER2E RV SBTIREHHER
LA VHRESHNEL. WO TEE2RD-4ATRBRPHB A 4V PEFRICHEL
Foo 7. RHEEER F— 3 VHHERRHR 28ZV L SAOBLEREMMIZES T
HMEABD-OEMERERINRBEOL WIZE LUz, ChOoDBERE. F—2IYE
X UFNO2S. DOCA/BEBIMEOE MFEFEICHFHMICHER L. BHITABEHENE F—33
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DELEFRAPEMERED = LI > T BTHEELTRT 3,

B H 4 MG B E T b BN0I B D &7z & F IS TR EMIE D S bEEX RS B
CLAHOPIRENIY | XU MREEDEYL U TOEEEEY b OWBESTRER
TVB U5 | BEXRENZZ QEBEENE L U T OME B HEER 2R LR, B
PREBBAZTVichBLEROND. BHRICHEX R AWE A A > D dRIEAEENOLAS
AREAR AR YAEEO LD ST B0. NERBRESATH AL-= b7 ¥
SRSy MoRAXEREZA. BEARKE S HHERICL L CREMBA >0
HIEE A0 % U L b Z R ET UEME 4 BET S 2 FIH DI LI 19, &
L BRHRMEBA AR OERGCES T AARENOBEREFEERBRL TVEL
EXONB.

RIHELEESILAT . ARREBMES v M TR, RPMBA 3 > OPHR B
DUKYS v ML THALTH Y . MEENDBEERSN. LEHNSIZB<BEToCL
R G TH B . DOCA-AEE M/E T IR 13 P B EENOD B4 370 U i FE
FRITERLTWEYE, BERFTHE/ VT ELFUSIRTAF=Y - OV Ly Y
DER Mt L~V ORGSR EREXMENEOMEEN. BENEELBRTEILHTF
BN, TOREMRICHIT BNEENHAL. BELBRERFONS » ADBR L IR
ATEMESRRET 5TMEETRL TS,

EE

I EEFEBIZE

ABEEIEERASE I AEAELITY. TOREERXY 22 L. BEIIOVT
TRoOWmERBERL L,

1) AE ARBRIZH O TSSEENSST L LNaR PRI ARICET LNa0 S AfrEER %

BT,

N AEARTEICS O TSSHIENSBIC LB 7 )V FAF O VEOETHEETH O/,
3)ArtE AR o\ TSSEEIENSSHEIC b U R P B sk K — S VR RSP ERICE

ETHoT-, :

P, ABEBOEESRELNHRE LEORBATRIIST SEBREOESEDOFE
2ESHICL. ChEaRETIHERTFLLTECONBEER. COBRE U TMETIVE
AFOVEYREHEF—SIVHHEER Y OBERFIEBVTEZRERVE LG,

B I

Sy MrDICARE S AR L. ThThOREMS GHSHES KULSEIZ DBIL fz. HSHEEI.
LSEEIT 1 LDOCAR B AR OPACDETREBETHY . RA/ V7 FLFY VHHEROHE
BT, UENAAEBENEEOREMHORERE ICEEEZEFET 5 C L e BOHMEL
B 5oLt VCAREEMEEOEECESTARFLUTT NV FATB Y HUBIR.
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M RBREERSES T L 2oz Lk,
BRI
DOCAREEMEEFIVDOREBEICARENEL YL F— NI UPHRItBEETECLER
HU=, IS, BHERENAIICEARENE F=NI VELESNEL TIEERIZER
FTEHE. JNT FLF Y r2YomERBIYEIL L 2 MEMBCERMEOMIBIN DR
EHEFICXON® F=I v oBENREBET. BMEIRET AN RBRENT:,
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Role of dopamine in salt-sensitive and non-salt sensitive hypertension
Manabu Y oshimura, Masato Nishimura, Tadashi Nakanishi, Hakuo Takahashi*

Department of Clinical Laboratory and Medicine
Kyoto Prefectural University ol Medicine, Kansai Medical University*

Cardiovascular and renal responses to excess intake of salt are variable in each individual.
Blood pressure responses to excess intake of salt are not uniform, increasing in some
subjects but not increasing in other.  Analyzing the pathogenesis of salt-induced
hypertension, the patients of essential hypertension or DOCA/salt hypertensive rats were
divided into two groups from the amplitude of blood pressure response to salt loading.
Analyzing the endocrine and biochemical parameter from these two groups, the present
studies were figured out the characteristic factors of salt-sensitive hypertension.

Clinically, the patients of essential hypertension were divided into two groups {rom the
difference of blood pressure responses to high salt diet, such as salt sensitive (SS) and non-
salt sensitive (NSS) patients. Fifteen patients of essential hypertension were classified into
two groups, SS and NSS patients from the lentative criteria with 10% increase of mean blood
pressure with the load of high salt diet form low salt diet. The SS patients showed the
reduced urinary sodium excretion, the retention of sodium into body and poor suppression of
aldosterone release in response to salt loading as compared with those of NSS patients.
Decreased dopamine excretion [rom the kidney in response to high salt diet was one of major
factors for natriuresis in SS patients, and poor natriuresis due to lack of renal dopamine
production caused the retension of sodium and fluid which elevated blood pressure.

To demonstrate the animal model of salt sensitive and non -salt sensitive hypertension,
DOCA/salt hypertensive rats were classiflied into two groups, such as high sensitive (HS)
and low sensitive (LS) rats to DOCA/salt loading [rom the tentative criteria of 160 mmHg in
systolic blood pressure. High-sensitive rats had the characteristic pattern, such as the
enhancement of urinary excretion of noradrenaline and plasma aldosterone concentration.
These dynamic change of parameters in high-sensitive rats of DOCA/salt rats was similar to
those of salt sensitive patients in essential hypertension.

The clonological study of urinary excretion of renal dopamine (urinary free dopamine)
and endothelium derived relaxing factor (EDRF) or nitric oxide (NO), urinary excretions of
{ree dopamine and NO were increased during the prehypertensive stage. These results
suggested that renal dopamine and endothelial NO played an important role {or antagonizing
against the elevation of blood pressure.

Based on both clinical and animal studies, it was [ound that blood pressure responses to
salt loading were variable in individual patients or animals, and that salt sensitive patients or
animals showed the characteristic pattern of sodium retention. Intensity of renal Na handling
activity plays an important role for differentiation of salt sensitivity to hypertension.
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