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AEEMEIMEREICBF % Prostaglandin A
EFr) AR BNCEET AT
SR ARSI (T © )

® L B E
(FETO524E 8 A 2 BHEAH)

#H86% W45 466 —481

(1977)

KV OREITEICRHAEREESILEN S, E20EOEBHEFEEERL £,
516, 17, 1BEIHABEYSHRECBVWTREL,
Prostaglandin (PG) DA+ 12 EH (ASE)
£ B o

DOERIEAD SHES N B PRI, F ) v ANa) grift
e TH b, PGA/E »BHEMEMISIc £ M I
BT 2IEUEEEET L. Cno0nERrVb
w2 "Na FIR&VE VSRR L MRS LEER
MG E & DAV 2

—% ., RE#SOFEE (EHT) ofK%, PGA/E
D&k HHMENLEEAE Na SHltMSEEE & %
FECET AEORIBE VS BHELOEL, — T
KHRIRLES ET 2R bHENTVEN,

AFFTIEC DL S EEOBE - NakitZ e LTD
PGA/E OAEBIBBH D AEICHSM L LS &
LTLTonkb0T, HiczoNagkitt R & LTD
AL L ICEAEB V.

4, EWMES (NT) & EHT Bic-> W,
I. AA\AM: PGA;, 285 LT, TORREHOHKHEH
ERFLE. ko, 1. AR PG o%El b % i »
WwaEEHID, 1. PG EEERBSHI®RT. &K
EFEEO Na FROELERIL, Hic, 2. &K
FER L M PG L ORMFRERSL .

ChoDEEIL-T, %13 PGAVE 0L EN
e AR PGAA RS Lo A S0 2 BIBH %
EhoHlENI b0 BELIHERLIZLDTHS
LDEZEESICE- 1.

ZohicEElR, PG OEBIGED 2EBRT 3 12
Hicid, PG 284k [Nathiltz) & & 2RO ER
LRULAERHOBAL SO 7T o — FRLERT
EAERBLTWS.

Kig#O EHT BEHEOFLEL,, KBRIEL
T NT B2dBE LTHRETLE.

EHT Bu3SMEORELBNE L TERAEE
AR RUSHTHEREAMICARLZEEDS L, &
£ DIEORR, BRETOMICAEEELLIVLE
EMHERSNIUESTH 5. NT Bz, B, .
R EERER CBRE R EICRETED LV HDEE
AT

SMMEOREZ, REZHH R TINFEEE150mmH
g Uk, #iE8EImmHeg U EtowdFhh—FE
BNHEELTb0E L., AEERER, Kl
bHoflWiRD, 1 5A&E2g « (Na #200mEg) &L
1.

BERICB I AHEENRIFCA—-—TRELLOT,
FNENOERBBEOMD ISR .

X B HF &

I . 7 & Prostaglandin (PG) A; O{EH

1. PGA; R EHERVEREE

EERM AP ERL L, HRKCARL 2 PGA
ONEPEE Rch e 22 iR i) 2 Tl KB MLV
BAREARKD.Imlmin LIT O HE TEEIRNICH
BEE L.

%9, PGA: OB SBERBOE(LE OREGHEH S
8T, EERERT PCA; 2 BMyIcHRBEL
rEBOREEY FhEFNISAHEET 2 msEEL:. B
MDD IBERREREL, RE, RBER RS

Studies on Prostaglandin A and Sodium Metabolism in Essential Hypertension. T-

atsuhiko Tohyama. 2nd Department of Internal Medicine (Director :
School of Medicine, Kanazawa University.

Prof. R. Takeda)




Prostaglandin A & A et Biln FHiE 467

Na BEMERZRIE L 7.

CDEBRL, PGA; 0.25-0.30ug kg min @
BETENAKBREMNICELZBTHZ I Lotbno 1
oT, BMELTIDRERERAV . FHIEREL4 D
gD IEICIEE L.

2 . FIBR D AT

hydropic B&#HETIKEVWT, BETROPGA, %
wE U BORERERH Z M@ L.

b, FEiskl.Olztks ¥, 6002#%ICEIZ200m]
OREBINHSE L %058 2EERR L, BREL
Liz. CTTCHEIR00mlofkkEBINL ., MEEEE
AT PGA; 0.25~0.30pg “Kg/min % 1 b fd
Lhibr AL, 04BBTLEEIRR L. 2hE
hOREEXFHRICGHEL, MBROEAROZHESA
CTERMLAMEE LI, hEn0@EE. Na, K
RUILVTF=vEERELE.

3. WRmEEE Na (Nae) R UM ORIE

2. T~k PGA; ORRFEHOBIF A BN E L
REREITHOABRIC, Nae RUEEHEE O RIE %
L.

ERIMEE (PV), Nae, FARKKSE (TBW)
i, #0¥Fh, "“I-Albumin, ®NaCl, ‘T:0 %@ v
THEL 2.

%7, PV, #lasiw® (ECF), Nae . TBW KU
Lean body mass (LBM) 3iks & vk /.

py—f25 @l @Aryh
BEI0SEMmE =1 27> b
ECp=i25 =Na v b i
BE155%MmEE 2 Na 47> b

Nae - 125 2Na f2h > | —24RRIREHEE 2 Na 5> b

© = e IR 2Na 5 > /00 Na &
Tpw =I5 T > b —DARRReEHEN T 4 > b

B4 RIMmEE ST 77 > b
LBM=1/0.732x TBW
E, PGA, #5880 Na FRFEIEE Nae KU &
AR L OBARABET A ICEBEL T, Na FIROE (L
AEMRA, Bfrk 7oy ¥ Na gt o H#m
R (AUNaV/GFR) TEbL#. 20EHIZKRR
[P P

AUNﬂV :PGAQ $e5850 Na BE#ER ( UNaV/GFR)
GFR TPGA, %&5#(D Na S (UN,V /GFR)

4. BRMiTEEEDAIE

YHEEEAL L, 300mifkok 1 65RA% . ik AR
& (GFR) RUBMFHE (RPF) REBIC F 45
Y -4 (Thio) R/ 5 73 / BRE (PAH) %
MRt 5%7 b wskOEAZREEBL. Z0305%
L0 155E 2 EHRIE LEREE L. ST, PGA,
0.2~0.4ug/Kg/min 0%E5%iT, B, 0.7~

%100 (%)

1.5ug 7Kg/ min Ic#B L. #EBEHEEAZESE
L OBREEABIAMILIRIEED. T oRIL5S
M- 2@, F4E™BEL 77— 7 Vv THRR % R
L., [RE, R Na @8, Thio. &U PAH %@l
‘L.

MER S5 AR TEETRELR. £12, [MiE Na
BE, Md Thio. KU PAH #E1X PGA;, #5
Bk U PGA, #5HO0ZFRETHMELL. 4k,
PBts N REBLHEEBOKENSBICBOMICHEEL
i

B ML (renal vascular resistance ;
iR & Dkt

RVR:I;;AR_I?; %1328 dynes-secscm 5

RVR)

Py EHME. Py . BEIRE (=10mmHg). ERBF :
BUEMKE.
1. WA Prostaglandin
1. BEKARKED Na FREGICHT 2 PG &
aizles-dla}- 2k

$%9°, Indomethacin (IDMC) 58 ICHEA
EKEHRBERITL, £0O Na SiltEE 2 BE L
e

BEAEKENER SRABFRIKBILIEE
B Lk 2sh2zg s L, 5% L0 MBOFE
OB TOIKRMBRERBREIOMME Lz, FH19
B R EAREET b % Ak & EERER 1 m™4 0 100ml o
HATHAETRTT 2 EETHRAICERELL. S
R L 0 S5 MAERICAIEL. COMORELR
BRLAKBRBERDZ. COBOMBRURED
Na, K RU 7L 75=vEERREL:.

EWT, FE—EFI R IDMC % 1 B75~100m
g7 BEI3 ~4nEwsL, TEEIC IDMC %54
I2fT» k0 & BN HETEREREKARRR % EIT
L7, Co&. 4RO REEAREMTE R CFE R
SEL. IDMC #®581& BHET L. £/, BIEK
BB 1 BREnc, Hic, IDMC R#E50me % & 15
RICBMEE L.

2. M3EPGsOAIE

B 7R > TR BABR I EREL L 72 RE R o v
T. Radioimmunoassay (RIA) ic Tl PG % @l
ELL. ‘

A~ A pRIMEE 5123.000rpm . 1043 [ 1M 4% %
BONBEL, BIEET-0°ClosiERELx.

i PGs ®fIER Jaffe ©OFE" ICHELTIT
i, HEEREHT AL, MEL.0mlic H-PGA20u]
(#2,000cpm. #&t) *ENRREMICHBMDL, A
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Wr— FATHUIEZkRE Lk, Btz 7L, 4
v7an) - R NIOHCI3 @ 3 @ 1 iwiB& L
Ik Emi, PG 2Bz F L E~MEBLL. &
I, g EER, BBy LTR VY ¥y, Bl
F (60 : 40), 2§/ - VRIEBT, A 5/ — ik
ek bEF2@MDEICED, PGA, E RU F 4
B e NBEL. PGA RUEWR 7AH ) LEIC X
H PGB 1cZ&#i%, Clinical Assay #o#. PGB,
MmE%/WT, RIA ik D EIEL 2.

M3 PGA @ RIA io&t:»Tld, ¥, ROL%E
1.

9, MEIFOMHSEERIC BT 3 BIPH-PGE,
D PGA RE~NDOBTRIO%LUTTAZ &, b
HHEBERICB 158kt k3 PGE » 5 PGA ~
OEMORBEREDTH Y, PGE 4HEIc iz PGE
DYBLILMAD SN BT EAFEEL .

HHABSBEAZEL T, B—MECRns he-y
-PGA; DEINERIIET.4£5,9% (n=8)Th 7. &
o, AEiCL 37— VBORIERSEZ310.8%n =

iy

5) T, MEMEER15.0% (n=5) Th-1:.
MPGBIMEO PG T 2 AR >V T 1t
PGB., A, Ay RU E) T&4. 17.0. 14.8, 1.7%
V0. 3% DRXEIEERL, SE#EALHPGB, M
EOBEMNERIh.
I #

[. PGA; %50 FIR o BRAF

1. PGA; ##58¢& Na FIR

FE&15F 0 560F (F1530.7F) £TO NTEEH
&, 17 & 06T (FE944.9%) £ TOEHTE i
SWT, KEIFRETOIREET. PGA, +RERIRNG ;1
LENSHE LLED Na gt (UnV) & 58
L OBAGIIFIg. 1 DL BEETS - 1.

EHT #7Tid. 10~20ug/min MHEH» S UnV o
BMELI. COBETHBESRIIFEALEDSA

1$dp - 12, PGA; O 5.8%#30ug /min Ll Fi
Bmess, RECHTENBEHBEL, —F, UnV
B77 r—ET 2 EAMBED SN

2,000 -
1,500 A
£
£
S~
o
Ll
A
~ 1,000 A
>
z
-

500 A1
0" T T T T T ¥

line
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PGA2 INFUSION RATE (ug/min)

Fig. 1. Effect of PGA2 infusion on sodium excretion rate.
Solid lines represent patients with essential hypertension and -
interrupted lines represent normal controls.
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NT #Tl. PGA; 215 LTd UnV O¥EMNEIA
ALBEHohd, EHT BTA SN Es K& <M
BL7%~.

2. FR DR

EAF L 06TF (EH46.64) @ EHT 14f10 >
B, FHOHEKFIRIRENZ S0z 10flic>vw T, PG
AOBRETELSHROMNROBEERTLELNEE
52— 5 —0DFE Tablel ic—#EL .

W7 ) 75 Y REICL-7:0T, EABERU
ADH 0B84 B/NIT 2O+ KRROEE &
Li-.

HIG, BRE (V) 36.9& 0 14.5ml “min N
L, SREREEARIOOMI®Y Y © Na #ritZ12280 . 45
5690.2uEq “min ~& EFL ML, DK,
Na &8 (Fxn) R0 Na BRINE (Tw) 2idFEA
EENAEBD L. —F, Na EBECHT 3
Bt A2 R UV Fre 13 PGA; B512£02.0%
P 5d.9%EHAL, TRICHEL T Na BmIRR
(Tva/Fra) ZIETHEmMARLL. 72, INERM
EEMPTORM 7o v 4o Na BRINEE £
HT(GFR-V) /GFR t»>WTAB&E, 91.1% &£ 08
6.2%~EHESIMHE ST

Table 1. Effect of PGA; on tubular sodium transport during water
diuresis in patients with essential hypertension.

Baseline r[(r(l)tYZG?‘SV—EZJT1031(1)Su 5/%22/ P values
min.)

Mean BE He) 12314174 | 113.3%185 NS
GFR  l/min) 82.1%247 | 109.3%4L5

Conl/mi) 6.9+2.5 145 +6.1 NS
Una V/ 1‘g°ﬂ%§1§min) 280.4+138.6 | 690.2 % 400.1 <o0.01
UV 00 R i) 55.5£26.8 | 50.8%30.0 <o.01

(uEq/min) 11481 % 3368 | 15246 + 5672 NS

( wEq/min) 11282 + 3389 | 14481 * 5206 NS
Tova /B X100 9.0+ 1.0 95.1+2.8 NS
Una /By X100 2.0+ 1.0 41+2.8 <0.01
V/GER X100 8.9+ 4.5 13.8 5.9 < 0.01
(GFR-W/GER 100 ol 145 86.2 £5.9 < 0.0
Crao o min) 42£25 15%25 < 0.01
C 10 /GFRX 100 5.9+ 4.1 83+5 1 NS

Data are presented as means and standard deviations.
UnsV/100 GFR=rate of sodium excretion corrected
UkV/100 GFR=rate of potassium

Abbreviations :

by 100 ml! GFR per minute ;

excretion corrected by 100 ml GFR per minute ; Fun=rate of s
odium filtration ; Tw=rate of tubular sodium reabsorption ; Ty

/Fre=fraction of filtered sodium reabsorbed ;

UnaV/Frax 100=fra-

ction of filtered sodium excreted ; V/GFR=fraction of glomerular

filtrate excreted ;

eabsorbed

in the proximal tubule

(GFR - V)/GFR =fraction of glomerular filtrate r-

: Cuw=free water clearance ; -
Cuzn/GFR =fraction of filtered sodium reabsorbed in the distal tubule
; see table 3 for others.
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—%., B#Kk2 ) 735 vz (CHO) &, FH4.2m
1/min) 22 &7.5ml/min~&#inL/. Bgi3+59
BAHRTTITOALOT, RABEELHETO Na
WIRBERGNT A —§—EEZSND CHO/GFR
65.9&08.3%~& kR L. CHO/GFR oW
T —#i GFR #ETHMER%E RTEF b EE
LicDT, HEtHIceEENET 2 L FETREVE
BLi-nh, fA4ico\WTHEE, PGAIBERT
BTNTEFENED SN,

Ll iz, PGA, #5850 Na RlRIE, T WWEMR
METO Na HRIMEICES S ER®ET 5 A
EHEfRENG.

BBRICRES WM -1208, EREICHT 2 PGA R
5oV onze Un oEmnR & O idr=
0.7176, P<0.01 (n=10) T, EoEBANED 51
1.

3. Nae o (ki & PGAdc & 3 Na FifR

Nae RUEEHEREZRIE LA EHT #1260 >
WT, PGAN.25~0.30ug “Kg/ min #5880 Na
et & ORARAEIE Lo sliiEx Table 2. 2R
L7, EBEicxtd 3 Na SEilttsRo#Bm®e (4UnV
/GFR) %KD& 5 A — % —K%U Nae &0
BEED SHET L i TH 5.

iy

Na M##EIcffRdT 5 ECF/BW (Fig. 2) Ry
Nae /BW (Fig.3) &4UnV/GFR LDz 115

. 4r=0.7058. P<0.05 (n=12) Bt r =0.5570, p

<0.05 (n=12) L EELEOEESED SN, |
L., TBW Kg. PV/Kg RUERBMFAXE:H
e dLHEEENS Nae, (Nae—PVesNa) Kg
FLOMIKEEESHAREED ShEh - 1.

4. PGA; 580 Na St BAMITHED
1L

21F & 069F (EHd6.4F) £ T EHT 1061, &
U, 15F & 060F (F528.3F) £TO NT 4H0
B AR E L.

PGA; A&, VEU UnV B EICRLELE
B NT B#TRIBAEEBRD SN - 18,
EHT #TiRFELVWEMEREZRL/K (Table 3).
5. PGA, o LE#E (0.2~0.4ug /Kg/min)
Tid, VI22.775 55.46ml /min, UnV 133924 58
92.5uEq /minic L 7245, dose responce #* R
THMEREZED ShT, & LA—WTRARKGO
EFTTF3H6EHONE. £, MEOE{LREET
[FAG I ECW

EHT #icBsW0WT, GFR @ETHMER %2 RL
A, HEEEATRE» 1.

Table 2. Relationship between body composition and the increased
fraction in sodium excretion rate due to PGA; infusion in patients

with essential hypertension.

}Egleg%gginent P values Numbers
Nae/Kg vs. AUwnV/GER 0.557 <0.05 12
(PGA2/ Control x100(%))

PV. sNa/Kg ” 0.298 NS 12
(Nae-PV.sNa)/Kg v 0.318 NS 12
Nae/LBM ” 0.233 NS 6
ECF/Kg ” 0.706 <0.01 12
ECF/TBW ” 0.194 NS 6
TBW/Kg ” 0. 452 NS 6
PV/Kg ” 0.153 NS 12
PV/TBW ” 0.163 NS 6

Sodium excretion rates are corrected by GFR.

Abbreviations : PV=Plasma volume ; PV.sNa=plasma sodium ; N-

ae—PV.sNa= exchangeable sodium in non-plasma compartment ; -
Nae/LBM=exchangeable sodium per kilogram of lean body mass

. TBW=total body water.
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Fig. 2. Relationship between the increased fraction in sodium e-
xcretion rate due to PGA, infusion and the extracellular fluid v-
olume per cent of body weight in patients with essential hype-
rtension.

Sodium excretion rates are corrected by GFR.

500 -
S Y =9.19X=230.67 ¢
e r =0.5570
S 400 - P<0.05(n=12) o
X
©
g 300 1
™~
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O]
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D
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O JL
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Fig. 3. Relationship between the increased fraction in sodium e-
xcretion rate due to PGA; infusion and the total exchangeable
sodium per kilogram of body weight in patients with essential
hypertension.

Sodium excretion rates are corrected by GFR.
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—7%. RPF (& EHT BT PGA; O VEEEICLY
EREE446.95» 5717.Tml “min ~&Fw L 2. PGA,
BEBEEICHET &, 831.3ml “minicEmL 7 b5,
z O FRERIE DS -

NT B TIIPCGA, #5i1c&->Tb GFR, RPF 0 F
BIREEED D - 1h, EBR (FF) T43 &,
FRRIED A Stz EHT BTHLEBUETHEDS
Nz, -, Bghic FF OETERALT LI UE
MEBOE(LIZ T SiE, NT & EHT & Na F|
ROMBAEEBLAILL.

TIT, MERUCEDBEMEROMEE TS 2 BMNE
S (RVR) 25 x—9— & LTHESTBL, EH
T TIHEMED RVR UELKSETHL ., BET
BO PGA, BAK LD &I RVR OETHEEX
1. RVR D AE0WHDT Na Hitto#mbsEL L
HEns oiz, Fig, 4@ EORKEEUNY & R
VR & OBFBETRLAERT. NT BTt RVR &

th

T #7Ti3 PGA, 0B EBHET RVR 0FLVET
MEH o, THIEHIGLTEED Na FRBE»
niz. —%, PGA, o582 DRSO3 ~54
EmLTéd RVR OETRIENS TS0 . Na M
RICORESEET 2 @EMcH 7. -1 . O
A¥TEZ B L, RVR OFE(LHEHT 12843 PGA
AR5EED Na FRBHOTIENEFTHEI & 25
HLTWE.

IME - BEEIRKIC PGARBE L RO FRER
oW THRE Lz, NTTORRRGIZED TEHMT
Ho7h, EHT TRBETETEL W Na Hitton
MASERS St

CD&HIC NT & EHT & T Na FIRRIEOHER
ZELTERICE, EHT T3 RVR BE @A RL,
Lrd PCA; i 5ICLDELAETT 2L VI ER
TEAMTHECE(GMEELTVWE LB, &
7o, COBED Na #to#mizEs L TREE L

U UnV WHRAEE(LE RS Uh>fz0ExL, EH  HToO Na ARSI L2 60TH D, I OKE
Table 3. Effect of intravenous prostaglandin A; infusion on renal
hemodynamics and natriuresis in patients with essential hyperte-
nsion and normal subjects.

\ Uva V | mean BP| GFR Cpan RVR
FF
(ml/min) w%li/n) (mmHg)|{(ml/min) |(ml/min) (dynes.crie_cﬁ.)
" 2.77 392.0 116.5 114.7 446.9 0.235 12453
125 Baseline
=0 +0.91 {1100 | 11.1 |=436.7 = 76.2 |+=0.030 + 4363
) vt
5 " o 0.2-0.4 5.46 7T 892, 5% 112.3 135.5 717.717 0.191F 8212t
Ei 2%3, ' " 142,35 H298.7 |+16.4 |+58.0 H296.8 K 0.030 =+ 4861
% 8% 0 Ls 7.21% | 1068.9% | 103.8 175.97 | 831.2%+ 0.212 5763 *
LT—1.

2 +4.67 |+=633.8 |4+ 88 |+51.3 H243.5 H0.038 -+ 2017
N 2.7 445.3 90.0 142.8 610.6 0.233 6160
5] Baseline
=z + 0.98 [+ 84.9 |+ 86 |+40.7 H160.6 0.022 + 2114
)<
Z o 2.33 467. 1 81.8 153.2 782.1 0. 200t 4541
a' el 02-04
%C 230 +0.42 [+ 79.5 |+ 9.3 |A434.3 (+214.2 0.014 -+ 1767

Yo
& Ou%i 0q ps 262 | LT 78.3 | 154.3 | 905.1 | 0.175+ 3710
P R N

= = +0.98 |+122.3 |+ 9.1 |441.6 H232.1 0.037 + 1445

Values represent means and standard deviations. Significant change

from base-line : *P<0.05.

Abbreviations :

**P<0.02.
HYPERTENSIVES =patients with essential hyperte-

*P<0.01. *P<0.001.

nsion ; V=urine flow in milliliters per minute ; UwnV=rate of -
sodium excretion ; mean BP=mean blood pressure ; GFR=glom-
erular filtration rate ; Cew=clearance of paraaminohippurate ; FF-
=flltration fraction ; RVR=renal vascular resistance.
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X 10
15 1

Renal Vascular Resistance (dynes. sec. cm™)

300 500 750 1000 1250
U naV (2Eqg/min)

Fig. 4. Changes in renal vascular resistance
as related to sodium excretion before and
during the administration of PGA.,.

Solid line shows hypertensive group in which
high renal vascular resistance was significantly
reduced with increasing rates of sodium ex-
cretion by PGA; infusion. Interrupted line
shows normotensive group in which there
were low renal vascular resistance and sodium
excretion in comparison with hypertensive
group. Solid circles represent mean values of
baseline levels, solid squares represent mean
values during PGA, infusion in a dose of
0.2-0.4 ug/Kg/min and solid triangles during.
PGA; infusion in a dose of 0.7-1.5 ug/Kg/min.
Vertical and horizontal lines indicate the
standard errors of individual values.

L LT RVR D&z - T 50067 bR & BB
OYBENERFOE(ISEELTL 2 e 2 HE L
fo. BB DK, ECF KU Nae #PGA; ® Na
HEEMme sRFELTHETA & bBOMITL
.

I. nA% PG

1. &EAKKARED Na FRXIECXdT 3 P

G &REER O EE

REK AR ICEEEN Na dut#mas EHT <&
LB EMHIONTVADT, TOBRIC PGADIEE
SLTWahEh2MAENT, RIEOER%T-
fz.

PG ARMAEERHM®R, BRERVTETS 5

Indomethacin (IDMC) 58] (Without [DMC)
RUESE (With IDMC) > W T EEAEK & &
HEETLO, Na gEltoZ(L2BE L.

HRISESIEF L 08FETOEHT THIc>0wT
BHE /. il Table 4, Fig 5wmLi.

IDMC #5%;. (KEI1360.08+12.87Kg, MK
UGBTI 2 e, 161.6223.9, 94.3£13.3
mmHgT&H - 12

SIEAEKAMERTIE, UV 3FE590.45 526
5.1uEq/min &#3ficEmL, OIS Na
D16.91%mEEts N, FRERD.658L0.124H 5
1.291%0.581ml “min, Cecr l23£#555.64> 573 .5m]
/min & BFFEIMER%EZRL .

T IDMC 75~100mg % 1BR#&S L. T
able 4o, FERCMEICIIEAEELZRD
Shilih-iz.

ZOBOERAKKATRE T, REITTFH0.855
#51.880ml/min & #92.245i2, Cer (EEH61.45 5
87.9ml /min LEEFIC FR L. UnV @EHI01H
5335uEq min &#H3.3EicEmML, DD Na
BEMRI320.96%TH - /2.

IDMC #58i1#%ic 817 2RERT Na it ROE
{bidFig. bicRL7c. WFhsEETIRL WAL, IDM
C BE5®EFHNT 2EESED Shi.

INE DRSS S, EEIE PGA 1id Na
REERM S 2H5, AEK PGA: BHEKAREED
“exaggerated natriuresis” (B85 L T3 AlREM:
EEBHICEET I oL TELVLEEL L.

2. I3 PGA {& Na x5 v 2

FER2F L V68F (Fig38.35F) £ TH NT #20
Bl 26F & 65F (Fg49.7:F) =T EHT 241841
D3Pl >VTHRE Lz, 55 NT 5413 &5
WEEHBLEVEERICBVT, ARETHRESXT-
f2. EHT BoAEENER 1 B 8gllb s LA, —
HOEFIz>WT@E1IATe. UF(l~Tg/8)i
FRLAbDLH B,

1) M3 PGA & MfFE
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Table 4. Body weight, blood pressure and response to acute h-
ypertonic saline infusion with and without indomethacin treatment
in seven patients with essential hypertension.
- Body Max. ~_ . Na Excre- |
\~\\\ Weig(h& ) BP(II}H/I;HHH T (m(lj/;rm) V(ml/min) (ugc];/arrym) tioE%li
I g 1 g ) ... B
Without . 4o Baseline 55.6-+13. 1 (0.6584-0. 124 90. 37+ 19. 01/
IDMC 0. 08:112. 87 o 2= 13; %
(n=17) T TN 595 NaClload| 73.5415. 6 [1. 2914-0. 581P65. 144164, 84116. 9146.67
With Baseline 61.4411.7 |0. 8554-0. 585101. 39+ 69. 36 /
163.3+4:27. 1 -
IDMC 60. 17413, 17 95.9+21.0
(n=T7) "7 5% NaCl load| 87.9+46.0 |1, 880+0. 882335. 16-+143. 5020. 96-+6. 07
Values represent means and standard deviations.
Abbreviations : Without IDMC=without indomethacin treatment ;
With IDMC=with indomethacin treatment ; BPMax./Min.=systolic
and diastolic blood pressure ; see text for others.
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Fig. 5. Response to acute infusion of hypertonic saline with and
without indomethacin treatment.
Each individual subject is represented by a single line. Thick lines
represent mean values.
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Fig. 6. Relationship hetween plasma PGA concentration and mean
blood pressure. Open circles represent normal subjects and closed
circles represent patients with essential hypertension.
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Fig. 8. Relationship between plasma PGA and sodium excretion.
Open circles represent normal subjects and closed circles represent
patients with essential hypertension.
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Abstract

To evaluate the pathophysiological significance of prostaglandin (PG) for
sodium metabolism in essential hypertension (EHT), the following studies were
performed :

1) Effects of subdepressor doses(0.2-0.4ug/Kg. bw/min)of PGA2 infusion on
tubular sodium transport during water diuresis and renal hemodynamics in
patients with EHT and normotensive subjects.

2) Relationship between natriuretic response to PGA2 infusion and total
exchangeable sodium (Nae) and body fiuid composition measured by the isotope
dilution method.

3) Changes in natriuretic response to the infusion of 5% saline (100ml/body
surface/25min) before and after inhibition of PG synthesis by treatment with
Indomethacin (IDMC).

4) Relationship between plasma levels of radioimmunoassayable PGA and systemic
blood pressure (BP), sodium intake and urinary sodium excretion.

The infusion of subdepressor doses of PGA2 during water diuresis resulted
in a marked increase of urinary sodium excretion rate (U,V) accompanied by a
decrease of proximal tubular sodium reabsorption in patients with EHT. In
addition, renal plasma flow (FRF) was sharply increased and glomerular filtration
rate and BP remained relatively constant with a resultant decrease in filtration
fraction and renal vascular resistance (RVR).

Natriuretic response to PGA2 infusion correlated with Nae and extracellular
fluid volume patients with EHT. In contrast, PGA2 administration produced little
changes in UwV. RPF and RVR in normotensive subjects.

These findings. indicate that prominent natriuresis following the infusion of
subdepressor doses of PGA2 in patients with EHT, is caused by decreased
proximal tubular sodium reabsorption probably as a result of changes of intrarenal

hemodynamic and physical factors associated with EHT.
The results of PGA2 infusion can lead to the assumption that PG-synthesis

inhibition by IDMC decreases “exaggerated natriuresis” to the infusion of
hypertonic saline in EHT, however, the assumption was unexpectedly negative ;
increment of Ux V or urine volume was not inhibited by pretreatment with IDMC.
There was no difference of PGA baseline levels between EHT and
normotensives, and no significant correlation between PGA and BP. Plasma PGA
levels were closely related to sodium intake. Plasma PGA levels on ad. lib. diet
were 0.91+0.40ng/ml in nomotensive subjects and 1.22 +0.48ng/ml in patients
with EHT. PGA levels were significantly elevated in the low sodium diet in both
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groups. ;
Furthermore, there was significant negative linear regression between plasma

PGA and urinary sodium excretion in EHT as well as normotensives, that was seen
in the same regression between sodium and renin-aldosterone.

These results reveal that there is rather an opposite
pharmacological effects induced by PGA infusion and changes of endogenous PGA,
and suggest that endogenous PGA may play a role in the physiological mechanism
of sodium retaining action probably associated with renin-aldosterone system.

aspect between




