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AN EXPERIMENTAL STUDY ON ATYPICAL COARCTATION
OF THE AORTA WITH SPECIAL REFERENCE TO
PRESSURE MECHANISM IN HYPERTENSION

Hiroyuki NAGAYOSHI

From the Department of Urology, Faculty of Medicine, Kyushu University, Fukuoka, Japan
(Director : Prof. S. Momose)

Unlike renovascular hypertension, in which the cause of elevated blood pressure can
be simply referred to disturbance of renal hemodynamics, the problem on the mechanism
of hypertension in aortic coarctation seems to be somewhat complicated.

It is assumed that, in addition to renal factor, a mechanical factor presented by the
aortic stricture itself may play a part in the production of hypertension in coarctation of
the aorta above the origin of the renal arteries.

To investigate the possible influence of mechanical factor on the hypertension in this
type of disorder, the following experimental study was planned.

Methods

Mongrel female dogs were divided into two groups (Group A and B).

Constriction of the aorta was made just above the origin of the right renal artery in
Group A, and 2cm below the origin of the left renal artery in Group B.

The degree of constriction was properly controlled so that the postoperative femoral
mean pressure might be 20 to 30 per cent of the preoperative value.

Blood pressure was measured directly using a catheter connected with an electric
manometer, and changes in mean arterial pressure both in proximal and distal parts of
the coarctation were recorded just after completion of the constriction and at one week
interval thereafter.

Changes in kidney function (PSP, GFR, RPF and FF), serum electrolytes and BUN
were also examined at the same interval.

Angiotensin infusion test was carried out in both groups.
Results

1) Mechanical constriction of the aorta itself resulted in an immediate development
of a difference of 20 to 25 mmHg in mean pressure between proximal and distal part of
the constriction in both groups.

2) In Group A, a generalized hypertension was noticed already one week after the
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operation, and this persisted at least for 4 weeks thereafter.
In Group B, however, there was only a slight increase in mean pressure but hyper-

tension did not develop.

3) Serum electrolytes and BUN did not show any remarkable changes throughout the

period of observation in both groups.

4) In Group A, there was a significant decrease in RPF, GFR and PSP values, and

a slight increase in FF, while no significant change was observed in any of these tests

in Group B.

5) Angiotensin infusion test was positive only in the acute phase of hypertension in

Group A.

Conclusions

The above mentioned results lead to the following conclusions :

1) Hypertension in atypical coarctation of the aorta above the origin of the renal

arteries is purely due to the renal factor.

2) Mechanical resistance to blood flow itself which is presented by the constriction

of the aorta does not cause hypertension, although it gives rise to a slight increase in

mean arterial pressure in the proximal part of the constriction.
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SERY HITEAR L, AT/ pentobarbital
sodium 30 mg/kg & X % ERMRE A HafT L 7o
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BUN % Diacethyl-monoxime ¥(I X h T8, ¥
7z Na, K X Coleman oEXYEEr, Cl 1% Scha-
les-Schales ¥z, Cr i Folin & Wu g HIEL 7.

F1R BFLEERFORERR

IS RES No. 1 No. 2 No. 3 | No. 4 No. s No. 6
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12.6 mg/dl OFFHMNCSH D, hHEIEFTELETH
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F#EKRIED FF 11 0.24~0.38 DfExRL, BE
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1. KREIROKEZRIT X b REIIREEA20~30% BT
THBREOREY Tt LHEBCK LT, Bl B
THEZERE L LICBIT KBIIROBEMAIRAEEC X b, SR
) & KM M S M FE T #) 20~25mmHg OE2%
U,

2. TEBICEWTRT TR B MG i R
fll, Ko mEZ EA- U, 10 o dk3E i Fie Smm-
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BT # M FELRER BT & R OB fo & - 1o

3. 4BEBERCTRB AR CRERESLE
DOREZRZD B, T L CKBHMEN I HEEERE
%, REFROEMARZEE X b £ U 20~25 mmHg
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MEERTIRBIREICE T 5 EBII A D itk 1.

4, B Ligzemtcit PSP, RPF, GFR L {ifET
L, FF 3B L CEADEmEZRLL. ZhikL
TEBTHEAH I Th EARRTIO, ET2A
540 LERTBREY X 2h, FOEOE AL
—TEDIEMR K A Is D 1o,

5. BUN 3B L#EHCBEE LA, BTHERT
IXBHEE & A — B OB R R T As, FEL
TELEERHBENOELERL .

6. MEBMHE I Na 1T LBERCEEL
£, KiEXm#L b EFTHRELHR T B0, il
DEMELAU AROMCESD 2ETA LR
el

Ll EOMEC S e EDE B b U BHEEED
DG, blod LB LEEADO R EREIT Gold-
blatt Rz B1+% & @K, BSMmic £-3< Renin-
Angiotensin RoOBEN /Y KL T3530E%E
z2, THDBOEELLWIEFAC KD Angiotensin
infusion test?®2D % T L f-.

II ®BLE BTEEABOLUVRCERKIIC
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£ B # %
1. ERBY
10~25kg DHBRREEAL 2.
2. RREEITEE

pentobarbital sodium 30 mg/kg DO¥IRFEEZ 1T
s e,

3. MmENEZE

IRBIFRICERE~ Y VIR RKEW L AoR ) =F v
VAT =T REAL, HROBKME X D ER
ML .

4. Test K

IRAAR & b AR Angiotensin (LATFARL FAL &
B9 DA% T8~ fedt, AiEeHic- Tk 1ml
AO0ME &7 B &SRB LAy b RFERLL.
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FEwFRT % & FEEREME, (IRARLC R D Paig
BEL URBSIREZBEH L <, LERAIED DI IRE
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YR AE L OOMEDRERXE->T5%7 ¥ okly
AR TAL i)z, Test #BAL7c. AR TA
% 0.3 pg/ml CIBEHER IO FHLE. %
TAR TA) DEAXS~I0 L VBIAL, 558

8 ~10M DRI M A VLA, TREEMAMFE 20 mmHg
LA BT S 1 HEOME L b, Angiotensin o
pressor dose % mpg/kg/min IRE L. ok
40 mpg/kg/min ORHEIINC X > T & IRAE M f1FEAS
20mmHg EFU7c\ % DL no pressor response
LT, EAR TAL OARBPIEC X b Wik E
TREL, B3~ 55ty Test BAAARTO M
ImLIcAs, 10588 L CHRTECR b6l Z 0%
BB DRI LT, BUIRKIEF D Test #5B8% R L
fe1flchs.

it 563&

r mew e

463 36 7@ 287 16 5% 103 4&

#11X Angiotensin infusion test #&:&

£ B K &

Test #MEfTLic IEH R 1738, B L#HER Ak
(6~7H) D6, BrEHR (48 DI X
OB THERD 5D Test W DOWT B3,
Test BEIEL2ROBEY TH B, EFHATIIIRE
WimE%Y 20mmHg LA XB BEL AR TA)
DEIIRIE 9.8mug, KE 23.3mug, ¥ 17.8mug/
kg/min TH»fo. TR L TE EMHER LR
G no pressor response % ;xL7z dDH 25 B
b, fbo 4HE 18.8~33.0mpg/kg/min DOFEIFEMIC
> TR REROET 2R TREREN RS L.
RICE EREEROBRELRE O FIZ OV TAhB &, 9.83
~38.4mpug/kg/min O ISFEIC 5153 B A2 B 7.
BT #E2BE 5 BCiX 1 Bk no pressor response %
AU, i 4 FUXIET R & FUDORKREZM /R TR
HEHTN5,

gN ¥
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B TFHE7ERwC Angiotensin infusion test ##EfTL
e, T ERE EREEROEEMB CIIRZHOET
NI 2 . BRI OENATIFIC S
L, —EORZIULTRTEBIADR chofe. B
THIZER T 1IEEZBRE MO 4 FUXIEF R & ELoK
ZHEA R TR 2 7.
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ENRRGEEOAEREO RO 72 b
RLETEBEE, BTHEERD 28y /FK
L, MHE, B#eE, EHEE, BUN oflE,
Angiotensin infusion test 7z &% WifT L H#k
RES 2T - 7o d’, T OKREINRMZE 3 X T
BELTREL LLEBIBARLT VI =241
VIR IO LAY ek B REIRS L0
DHEBEREN SO, GoETRI 7ME Sy 7
BT =T KB RIEB B MR s Wb LIk FE%E
EER T o LT\ 1720828050 40 2 1
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ERTRVEE» DHEBEYHERALLE
fzdb, 8FHBRIC L HMEEERAL, KRIcE
TRENWK BEERIC Hicr TEEIND T &
X, KBWRO IR % b CIC KENR O EFIE D
HABE DR L CRBALECE XIET
HEBTHD., COREHEIDBRD, bl
H S LHBREE LS X IcBEBRT 0
PCKENRDO LM ERE T /- TH R,
T X 5 LT CrRER & RRE i I i E
T S0mmHg o FRAMED EA XD,
O AERBLE 2~3 Hkicixk B 5~10
mmHg O TELZRL CERNTL Y 40~45mm
Hg BWEIELET 5D 5% bRz, KRBMM
FEERES 10mmHg g SR TEL,
Wi b - OIREA MR S D, — T %
B AP RAMmMEDFER 2 EARA BT, 10
mmHg OAEAREDBICBEE RV F kB
MM FERE 5~10mmHg i S hsER 3%
bh, HrcLrbifi%ERE colioREK
X o R, EEAMER s LiE T HRAAR T
OHEIET S L uBDR,

¥ 7o KEOWRE IS O M2 B BE A3 e AR AU, KA U
MK XFTHEC W TRE S BB ESE

o TICN
180) o - CORRCTA
160t 1 PHE sUREA
Jaok ==~ AORTIC SysTOL
T peTATION
120 e o B o THE COA
100} AORTIC DIASTOL/C” PRESSY -
— ALY
80 Bips Y
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NORMAL 5B 5565 B B85 655 100
% PERCENTAGE OF STENOSIS OF THE AORTIC LUMEN

13 KBIROMEERE & MEDOEE)
(Gupra. 1951 4£ X )2

BH, COMERELMEOEENCOWTIXT
Tic Gupta?? oBEnALN D (FE13KD. L
L HRHEEREZRC KT 2 MECEH %
RLiebDTHy, ERCREOBEOHEY
T I¥EEEmEY&4EL 5 50 OMER
BL. COERMLbRELLABLEHEERNCSE
W, RENMRESHAENOSOR AT T 2EBE
DX T R WIRBRE YT -» d, OB
EofETrBER o CbRMEORERS
BT, FRBRERE 10U TCETTSE
BEOHE®Tt- kb0 Tk, dPRAMENHE
B bEAE»bREBMRERTYET 5L LB,
FEACHBE METREEZERL, RETHES
IUCESRONTEED LB FTHOREYEL
THRET 5. FhT20~30%BEOHEY BE
ELk.

X THAZE R BIAR FE 25 22 BT E 0 20~3026 ic
B k5 BEIRE LSS X BEIRT 2cm
DI THZE L HEH O MELE)IC 2V TRE]
HBULreT & Th D, WAL bCHRMUME
RIRKEIRME ¢ 2~5mmHg O LR F T B
FJ, PRM, KM\AUME ok FHLE
T 20~25mmHg DEX X & Uk, T2EMHE
BROBRICH bk MM € X 5 ME~D &
By, P bRl fThs xR BEOD
MWAEER BRI BTk BdbN ks k.
RIC FEE ER BB 5 IED BhjcoWwT
1k, Goldblatt?® pRTOKRBRZEULDHELT
Steele’®, Page’® » pEEy, Rytand’®, Bez-
nak?®. Nolla-Panades®® o Rat % X tf Sealy
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et al.#94® ¢ Rabbit TOERIERER & KIEREE
O BBE o k2, Goldblatt 1t B LR
TRMEZEFRR2ARSM HE X 0 E D k& 54
b e L, Nalla-Panades® 1:#4210H B«
REMEORELZRDLLBEL TR, Tk
Ogden et al.*® 1xx o & MERE O BRI
BEBHREERCEUL 2R B2 X5 &%
BRL, BCEREWERRTWE, bzl L
OEBR? D B EHBERTCREIRCR LD

e, Tk 1 BEBCRENEDRER AT
BO, REAMESFEHNED LR & & bcE
BARRRIMED LA HDTWS, £ LTE
HHe B8\ Tk Goldblatt, Nolla-Panades &
SARBAMEXBEENRENROE X CEET 3
2, ERBIZNE ECAET 2EBEZRD T
B85, bl LOER TRefliciEeiiRER
FEULCAETHHERY S, hoMEERER
P I FE o P i B AY SR A2 & 0 4 U 7220~25
mmHg OEZEAFTHTHAK, FRAME X
DRBAUMEDHFXEED AL RTEE L H
w3,

PEDE HEEROMEDCEE), obdR
BHMERS S 5 IR EDZEH & LA 2
b, Rytand®® b RBFEiMwc & 5BEEFOE
E%FELTWBS, HE Prinzmetal®® & X
O Pickering®” 3 KEMRMBAEERE T L oM
MK+ 2 EH I L 25 R 5 RKGMEE
FHAELED TS, Iblc—FTr, $LE
FRENOAERFIBEOZMIC LB LT 57
b, BAoMmEmazt»sc e X hBEH
HEENRBZOTRERWNEWSEEND, BLE
BRI, BmMEDORER S THrb—ABOD
B EfT o, BREZTXHEELDL L 0 PRA~NE
BT 5ERBARS LN TRD, Scott®4 51k
TR~ oBHEA CIRBMENER L, KBEHA
DBHEBICTRBEERZ BN d o RBEEEZRL
TEBAETORBREAXEEL T35, BN
bW HBEEME ST 3 HERFOBELE LT
ETHERNDEROERELT RV, EHHBAD
BHEACROFEOTH RO MELHEL T
W3,

bl LbHFORMEWEH/ELEHL TIIK

B EIRY &M 2 1T L CBE~ oMtk %
Ao, MECEEZBREA L Lich, TH
CRIFEOBE LY 2 LB 5 MTBERE ED
h R 7.

Lo U KiE Tk Blumgart'® & ik KENRFEZE
fEw s s EMER, BELDOBOB IV TK
HNCTER I N BIMAT B 25 b 7 B 37 & B LI
B LU THEBRNETOBELYFRLTED,
Bing? Hd chaXHLTW3., bk LA
o B THERICOWTS 1 » BEKEHK
R FE P 6 36, RMEMMER11% OAE R
WLREEEZTRL TERIRFOBESEx R bbb
B, ThREGCREL 2 REMERE RS
BT, PROBLEHERICS S L KB
5L TS TERED &S ERRESIMNE S RAE
THrbDEEZLNS,

RiCE M & BHAe & ORI 8 R BI BRI
ETHLBBELOFRCIOFI 205
LT %A%, Stamlers? Bk 6 FloMEHIE Bk
BERTEZ )77 VAOEE Y 120 Bbi
DEEL, 1) RPF, GFR »E¥EcE{Lr A
Biwb o, 2) RPF, GFR sBERETT 2
RIEFHBEACS 50, 3) RPF, GFR »3%
HrTEL, FF 0 LARELNRB D, D3
HesBEL, 203 3) ofFBrTRT0K
MED ERAEZHZEHNRELL TS, EE
KRS HIME & B MRER OB R oW TigIiER
BORER L TWw5h, <O’ Goldblatt &
BRECE - TRBMKEES 5 WknEDOEE
BELIERT s eoh, ZoEBIE W TRPF
OEA 3 XL CEE &R U 7023 5 BRER 28K
HEL, FE0 EA*%, Ibrik BEtk~
ERT b0 Bbhs, KEIRMBEE T
Friedmann!® 5 2% Diodrast, Inulin % T
IMoBED BEREERL WEL, RPF oF
4>, GFR oF%, FF o rHAx&F<xY,
fhic LA LBMEEOB D ERD LTS
3D &%, Harris b o & & { renal hemody-
namic status RXEHEEY Bd\ L OHE
HAH LN B LT OBeRT 5EME
ORER, BERORECELLXAEDREY
L TWwWas b0 E Timmis®™ Sk HEZL Tn
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5. chnBnEFEsnEEFCR VT, MED
FHic b RPF, GFR BT 2%EL,
RBF OE THAEMEDRE L% 2 558K OR
ErnbsrDicK L, Corcoran * Stahl'®? B
TEREB VT IV AREERYRD VT EL
CEMECEERERHIROIREOHBIC LS &
THERCEMUT B, UL Schlegel? 1i{R
BHEENEERE, 1/4 0B8RI VBRET -
TMED THEERD, BERMEQRRIIRE
DL TR, BEBOREEIERCH T 5
BmEEONRIC X 3 KNS MRE & ME
ODERTH D EBTNWE, e LOERT
B LR\ TlL, RPF, GFR, PSP o
ET2RHTHO, »ofEKREAY THMATCE
L, KEIPRD Patch sy kb OBBIED
UEARDLERENLAH T, BLEERCSE
B I E O R g R R B iR oS E L
W ABZOAAEOEREZBRL TWEHD L
Zrzbhb,

¥ BREABEE L BOET 2w TR,
Sapirstein @ Salt hypertension*®, DOCA &
MED % X VBEIBBABMDES v & 0OERNE
MEDRECHRERSILALZEL IN, &
JE it Renin-Angiotensin %&7% Aldosterone
ALK, BREEARBcEErsiizice
RELMCEN, FbehRBADERELE
F 3 BMEOEECOWTOBRAFRbhT
WA, e LOERTHFEEERITRIC S
JrmEEFEs LCRPEBEORE LT
v, HikmE RSk, TOBER, BLEER
T Na R EEERERE FA OFER %
e, ME K, Cr ERFEE e bic BERMO
HEAYHLLOD, hOBBEE L FEREICHEED
FMICImE & ORMR CH#E S 2 LB bk
o fz. Carpenter' iR, EXOERE
MmE—<mE Na, KECEZED W L xR,
KB4 &k Goldblatt B AR cakkil, 2
BT C—EORFHEILA b Nishs 2
L, Green? V" xfEHERMES » + CMFENaD
WIMOAH XD TWE, EicRhEME IO
TR OEBrnKEL, fft, RELLORT
wiBING <, ¥EMEORY, M

> TEMR DR, RBEETHC EAEHR
RTW3%, bk LORKETHRUEMEDEEH
Hbh, MERRCET 2HEEL,SEAOH
e\ O HBHRES, 7550 Na/K, Na/Cr
HeowTbREL TH LD, —EOEARS
bh?, SEhs—BoRFErET O LE
Zbhs,

Pl kit & &<, B MR CRMEIER
lEZ R T cresloRMERELY RS,
3 BHICHETT L - BRERE Tt RPF, GFR,
PSP oE Tt X FF 0o LA %5 5 k%
B, —HBTHER CRBEHCEV T
MAMER 6 XBEOEAZRTCBEYS, &
BELMIBLZELLCILIEHEAD R VA
BB HT, bl LRERNAKBREERC S
s AE#EE B ZMmcE < Renin-Angioten-
sin ROEEE 2 AEBEO ERY LTV
borEx, thbo AE RO EERK
Angiotensin infusion test?®2 % HHFL k. &
ZMosdbhsEMECREENO kD Renin
-Angiotensin 2%/ L CHEM D Angiotensin
II oEERAbR, Ok AEMD Angio-
tensin XL ClE® —EM B EAZIE¥3
DICER TAL OKEBRYET 5 e08E2LR
%, WA EIE T Angiotensin II i@
AT o MBERGHEOHEBE,ADOND DIPE
DEATRET 3 L fEEHRS. ERCK
BUESONERE CTREFECLL TEAHT
BIMERIGHEIERL TWD L REBARER
BeLTE »babhic EETH 5. Cate-
cholamine % Angiotensin % ¥ OHAEWEIC
LU CHMERMRIGHERL T, TOBREK
HMOEOERIEAY ¥t & bYURKBYR
mMED—FLLTELObNE LT, E
ke Doyle 3 X ¢ Fraser!™ 9 2 gk mif s %
Norepinephrine, Angiotensin ¥ AL TX D
ZrREL, HilES <omE SR ER
L Tw%, Mendlowitz?® & % Angiotensin @
B o ENMHEERS, Wood™ il
¥ o Angiotensin® RFIEE O TR L b KB H
MJE <t Angiotensin 1T it U TR M 23T HE
LTWwa o &&w5®D, #FkDavis!®. Laragh®
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b B R B cikAngiotensin 1T 0 FF %)
BoRBERA bR EHEL T %, Kaplan?®
bk BERENE & X o8 BimEEEmE £ T
Angiotensin I3 % FREZEMET L, KREBHE
BMEREE X CEFEM Aldosterone fE Tk &
ZUATTET S & BRTWS, HH FREE
Aldosterone fiE < alHE in R IE K E A X H BB I
BWEL HL, o &RAEYE Angiotensin
DETZRTOTHEY LA IE5DCE,LD
Angiotensin ¥ E T 3 ICBEFLWEE L. £
0%, Dérot!? % Simmons” b &4 Test OF
BEXBRLETWB., b LORK TRE L#F
RS Crz Ok REED KT2R
L, WEY Angiotensin O¥MEY HEI ¥ %
BR% 2e. BTHER TR EERY Tk
FEERLEUTRZEENS O, B LMEER
OHFE ik, *xv o M wE< Renin-
Angiotensin ROBEENTEREY R+ L ¥ TE
THERERS . LLEDL, BLEEEREY
Boso» TREEMEL2L 220 XY
OTLELX RTINS B, RLU T OREHE
CEY Angiotensin OEBEFIG LTOKIG
BRTHHENESHDOEEMNES.
ThbbBEE R L FERNENESY O
i Angiotensin o BBk 2>2WTH5 &,
Skeggs # X vf Kahn?® 1z B¥E & MmEE 184
CEMEMEE 106l oW T BRELEBERT
%, I Angiotensin BEREEEZCHL T L
ALTW3 L 2BDH TS, ThbBIET
BRIFEZD 2 (5, %E CRH0{E0 Angioten-
sin B%# T35, ¥kEY bIRBERM
E# < 0.011~0.075 #g/200ml], B¥EMEE
Tk 0.020~0.062¢g/200ml @ Angiotensin &
XEHL, BMETCR EEEZC BT L0F
Bic EALTW30% ATw5, BB ELZ
Goldblatt Rics\WwTdhe F OFH & FRER
ROENDKIFEOHEBELRDTWD. 2D
Skeggs* &% Goldblatt R VERKHE 48~T20F M
ez 0.1~0.16u/l, KREY bk S¥EH
0.027 ~ 0.066 £g/200ml, &Mz 0.020 ~
0.065¢g/200ml wfE% FHRILC &b, EYH
¥4»C BlE s 5 Angiotensin AOE

EWRPHRAL WS, LiaL—F, Scornik®
51t Angiotensin EE D% KEORMIC X
DIMEDOTREERL, B X0 Renin »3#HE-T
DRENDE S EOER» B S0ml o L&D
EOMm¥K % FAvC Renin ¥ X ¢ Angiotensin
EXHAEL, coFEoMcxEERA b5
2, BEEOERCE-TRESEHE Vw283
Angiotensin BRXIEHE2d 5 WREEH I i \»
Flbdo, mMEY EAI€s —FHLL T An-
giotensin OE/RAAD D HOD, BHS B
EYE ORI T O B & M ERE o M 571 Bg
LTREEVWAS B ERTWE, 2Dz &ikb
7 LB LEERABEIR CcsW (RLEY
BHEL AL bRREOTEL R THAS LN
ERE» D THEBREBCHETIERTH 5.
LaL o B 305 BE» BieEE
Angiotensin BEOHEXHENCRL TW5 B
O, BBVWERMEECOERBEREOELLE
SREMOHEBIILHDH,, 0 KBEHC
BT 5 FHEBRBCEL TRlo#ERFEED T
HELBHRBORBOL LA TH DM, P
5 L AB EHERERTHN KV AR
Angiotensin X3 5 EREHOET2RD TH
v, BEHEEROAERMECEE x5 S IE
BEoBLLE2AE S L E, BHERERT
DL, Thbb BZMmicEE<{ Renin-Angio-
tensin RRERMABIRFEEECOAERBEOER
LHEEEELTWH 0 LERLLZDEES

& =

ERABIRGEEOAERBOBAD D,
ERQICB 2B LT 5 BEIK kil X CEEIR
THZERD 2R FRL, AEO IE, B
ke, MEEEE, BUN oflEs b e Ang-
iotensin infusion test # T L CKRD HR %
Bi.

1. BERELS L EBBHIRT 2cm Of
L CKREIR DA IC X 0 IRBINRE A G2 7T D20
~30% W ET T 5 MEFREZCS VUL, B
CRBIROEMARED I X 0, FRAIER
WRAME & oM ¥ mE T 20~25mmHg ©
FExxE s EBEMFCRD .
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2. BL#ER TR CICMEFR 1 B8R
B CHRAL, KEROFEIME, JRRMME
b ERAL, T ki AR A HE A BT
BIREL L bR T 5 BB AR L T2 0kR
BMEEMEDRE % B, B THZER CILE%E
E#omMEEHH LAKORKEY LV, 4BRC
B CHRAMER 6%, REMMERILY
OMED EAR WU REE%RL 225, KBHA
MFEA FEZERTIRBIRE T 5 BB A DR
7T, HorEmEREXRDONIRDd 2,

3. MBEEMEMAEYE L CHEORK
Bk 5B A bhikhs .

4. BUN B EMEN TR BEHMMOER
A, FHLIABFLOCEFHANOE
fExRL k.

5. RPF, GFR, PSP & -M%AE® c2flc
BonRET2HRD, FF RE¥EHL TCEED L
AxRLEk. BTHEBRCRVWINR—EOH
BixsSht, 2B ERBETH- .

6. Angiotensin infusion test & F#E%E
REWBRIRZEHOBET 2R L . B
R oERLEECH AL, —~EOEAES D
Nixho o, BTRERREER (EUORE
HEERL .

L EOBE» SBTHERCE VW T4BZ
BRECHE FALRVWILREAEAEDLELDS
T, BHRANETOBESERS hatbhiks, h
RO TRELrEBOEORLERS BT,
R OB LERERCH NEOEE), BTHES X
vatiiic & bt Angiotensin icxtd B &
ZHOE T~ BL T, ERNEIKREINREE X
R sEmEREREL, BERTORET
tbhb BZmic < Renin-Angiotensin &3
FRZALLTwBb0LELZBRS,

R o BB, PAFI40E9 A, 4 8 [ B ABR
REEBETRE L.

Rk Bedhich, HHEE, BKEAYE-> BMME
WREBAZC M T 5 L & dic, EHMAREE ok
(Likfids X O Angiotensin DIEMEER S X O dth s
FF oA E TR PR BRE BB B B 5.

7o B BN BT OB A FF -0 THEL
THEEERTS.)
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