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aldostrone 4}ihid, LR-EH TRIEELBEIhTL
BINI2 L, 2 DIEE S aldosterone L N v,
AE T renin-angiotensin ZAEIE L TW B T &
EEEICONS L, UL AEREHIC aldosterone Syl
HHINRBICS 3L EL oh b icb . COoREH
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NREH & LTy, NT i3, BEE. B, (s L U0RN
FWRBLUADEREOREIICH 2 40T, KA
HBHEBRAE RS & OB B R Ic RS T
B 140/90mmHg LIFT D b D %58 A

ABRBO Na 8k o K BEUR 1L, BiERKERETH
TN 200mEq/ BE Lo, &7, B2 2ERLLE
Bl & O BRERT & THERAL IS 0% 5 13k L 1.

% : Furosemide o {7 S RER 1, —EBAERD
WA 6 R BAGT o THRIM%, BEER % = €. furo-
semide 80 mg = EOHICHE L, % D%k 4 BT &
TR R G O L B UM, $EATV, PRA
BIUENTNM, ROBRERAIEIC & 7= B,
Na 25mEq/ BB & UK 60mEq/ Hic =L - Q54
dEEHENES #3Licd b T 2. PRA, M al-
dosterone ¥ & UMM EARE FIM I, HEATE &0
®5 BB ORI BARIIc T T 1. 270, WS
Bil® & ORI %8 U TR 6 Bk b TE ARG 6 B
& TO 24 BRFRIER & B B REL L BR ch BARE HE 8 478
Elf. ACTHE&HM+2 rit, BER - REE 48E
WHEITL . FRIBEEL v 1 BSRILL LB A R7- ¢ T h
W7 BICAT > 72 ACTH &7 i, a'"2* ACTH(Cortro-
sin®,N. V. Organon #)250ug i ic T\, BER
BLUHE 304, 60 SMcHRML 3% DOC, cortico-
sterone, aldosteroness & ¥ cortisol 2HE L 7= .

PRA 3 skinner # % 8 L - bioassay iz & -
728 KR & B between assay DEHFFZEH I

Progesterone DOC

cpm
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>
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Figure 1.

Radioactivity

10.9%BUFTH 7. M3FHLUpHED aldosterone
1 CIS # o #i aldosterone Hifd 4 B 29, M3 corti.
sol i #l cortisol itk £ M v, v ¥ M & radio.
immunossay # » k2 THRIE L 722%. M3F aldoster-
one® MERHE i3 3.0pg T, within® & U benween
assay OEBFM s hen 10.0 %5 205 14.3 % T
& b, 14 cortisol it 2\ Tix,0.5ng. 8.7 % & + (63
9.9%T# - 72 M4F corticosterone 2, [M#F£hex.
benzene 80 : 20 DEHIC TR ZH D K & 1
corticosteroids % T L 12i% . 0 o MIER4
& E N % corticosterone % hexane : benzene
20 : 80 oiEEIcTHIH L, corticosterone-3-oxym-
BSA 259 2 PAGHFEM M) £ AV ¢ radioimm.
unoassay (c & O BIFE L 2. M3 c’H-corticoster-
one ML - BOEIREIF 90.8 + 3.3 % (L +
SD).  within & & 0¥ bet ween assay 2 8{Z % 13
6.8%.9.8%T% - #:. 13 DOC it Tan &0 Hik:
WHBEL . M3 2 ~ 3 ml %M\ heptane iz T T3 pro-
gesterone ZBELcdb &, By oM 4 10 ~
15 58 D ethyl-acetate iz THRE 5 L, # DL
WY& DR column BB &% 12 T # 4> L cephadex
LH-20column iz A/ RME &M 1c & L, 4% cyclo-
hexane : benzene : methanol 90 : 40 : 10 @ &
B TEBL, DOC & 434 E L /- (figure
1). C D53 testosterone B & ¢ 17a-hydro-
xyprogesterone »iB#Ed 57 %, heptane

ane :

: chro-

Testosterone
cpm Doc 17a-Hydroxy-
progesterone
1000
500
0 .
0 2 4 6 8 10 12 14 16

Elution volume (ml)

Elution profile of the isotope-labelled steroids from Cephadex LH

20 column. left ; '*C-progesterone and *H-DOC were eluted from Cephadex LH-20
column (1.8g of LH-20 packed in glass tube of 10mm in diameter) with solvent
mixture of cyclohexane, benzene and methanol (90 : 40 : 10). vight ; *H-DOC and
"“C-17a-hydroxyprogesterone were eluted from Cephadex LH-20 column (3.3g
of LH-20 packed in glass tube of 8mm in diameter) with solvent mixture of ch-

loroform and n-heptane (50 : 50).
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Table 1. Crossreaction of DOC antiserum
with various steroids

DOC 100 %
Progesterone 52.8
17 a-Hydroxyprogesterone 2.32
Pregnenolone 1.66
Testosterone 1.52
Androstenedione 0.77
Corticosterone 0.59
11-Deoxycortisol (.52
11-Dehydrocorticosterone 0.38
Dehydroepiandrosterone 0.18
Cortisone 0.06
Cortisol 0.03
Aldosterone 0.03
17 a-Hydroxypregnenorone 0.02

These crossreactivity were caluculated from
displasement experiments.

loform 50 : 50 iAE%1c & 2 55 2 @ Cephadex LH-
20 column iz A1 DOC 43 % $REL L 7= (Figure 1 ).
DOC At EO— M 2 BRI EicH T, B
radioimmunoassay 24 L 2. i\ 7z DOC Hiikd3s
EWERET L2 & 5 Table 1 IR £ 8-, &
BRI 69.3 + 14.2 %, MSERE 3 10pg,
within 8 & U between assay £ # G iz 2 h 2 h
13.8%BLU15.9%ThH -1,

EERAAE D BEFTEHT ML BB 13 paired $ & OF unpai-
red student’s T tests iz & 0 17 - 7= . JBISEE 12 T4 +
BERETEDLLAL.

#* £

1. XREFOBEKOFEDLE (Table ?2)

EFIDOFEESE NT © 48 ¥, NREH T 47 F,
LREH T 48 Th o, IBMICHEENZ R0, -
oo MEOFHE, NREH, 1727103 mmHg
LREH, 179 /103mmHg ©, < h 5 DfEE NT o
126/75mmHg It BB EICEETH » 72 (£ bic p
<0.001). L4 L.NREH & LREH o MEE DR 3
FEZURBD S Nih - . BEIERE TR, SOE
fEFI> RBF # & ¢ RPF 45, NREH B &L U LREH o
BEONT I UETLTW 24, RBF ico LT 3

BOBETFT@RE, RFFETOANEETS » 1= (P
<0.05). 7i%. NREH & LREH 0 THE L 12184
242, RBF.RPF o 0 nic b HEZIIBH SN 1 H
»72.GFR 2132, NT,NREH # & ¢ LREH o i &5 &
ERBb NS, FHMENaKIcoWTi 3
HORMICERZECC, ReP Na LUK Sl & F
BTH 1.

PRA QR L~ 13, NT T2 1.1 + 0.4ng/ nl
/h.NREH T4 1.4 £ 0.8ng/ nl /h T, 2 s> 2 BE
e HFEZ1BD S nih - 4. —F, LREH @ PRA
12 0.4+ 0.2ng/ nl /h © NT.NREH 0 ? Bic#Ei~E
BITEMETSH - 4 (p <0.01 ). Furosemide « {18
HHEDOPRAGNT BLUNREH tirzhzh 4.1 +
Lidng/ml/h, 4.1+ 1.2ng/mlh EHFZIcEML
»(p < 0.001),LREH €12 0.8 + 0.2ng/ nl /h &
BB ~EEOMEMARL 72 (p < 0.001 ).Furosem-
ide « SIATA TR 4 BRI OPREL, FReb Na #iltd, NT
TENEN 1375 + 226 ml, 165 + 27mEq.18 +
4mEq T& v, NREH Tt 1375 + 252 nl, 165 =+
29mEq.19 + 6mEq.LREHT 12 1264 + 219 !, 151 =
23mEq.21 + 4mEq & W FADMEI> W T & 3 B
THEBZEIRD SN -7,

EBHRET DR aldosterone HEiltiz, NT ¢ 7.8
+ 1.9ug/day NREHT 8.4 + 2. 4ug/day.LREH ¢
7.0+ 2.9ug/day TH o, IBOBIcEEEILEYD
=X (RAS RN Al

2. WIEOME, KE, MBI URDERE,

PRA & & U Mi# corticosteroids L <RI ICE &
[FFEE (Table 3, 4, 5,)

BEIC & > TUNAEHAMAE 12, NT © 129+ 11mm Hg
&0 112 + 12mmHg, NREH < 173 + 10mmHg & b
158 £ TmmHg,LREH T 175 + 15mmHg X v 149 +
ITmmHg ~ & WENLEBIET L (BOEDp
< 0.05). —%, #EERMME 3, NT = 78 + ImmHg
&9 65 = 156mmHg,NREH T 101 + TmmHg £ » 95
+ 9mmHg,LREH T 101 + IlmmHg & » 92 +
I3mmHg ~NEZAE L2, WEhOEEDET T i’
1$% - #- .NREH,LREH Wi 0 Bt 0 NG & & o
HRIBME G, NT Ot L HEEOSETS - #- b
(WTFhoBT bR <0.001, #ERIEp <
0.01).NREH & LREH offlic 3E&EZREH S h 15
o fo L KRR SERSAIE o it i & 2 mvDiE I 12,
SEHOMTEREN U, -k Wi & 3B I,
NT < 1.5 + 0.8,NREHT 1.5 + 0.7 kg 8 & O
LREH T 1.3 £ 0.0kgTdh » f2hs, 3 HIcEER
EZRBDHONE D 1,
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Table 2. Clinical features of normotensives, and normal and low renin essential hypertensives

c Blood Body |Fundus Renal Function Serum Urinary FurPOSéAmide l U‘Kngﬂ
ase .l(XYgS Sex (I;vlr;ensa;g W&gg])qt ((S)}(;:ilé) RPF(mIT?nI;IgFR 1(\1;}24 K+ | Na* K* befo?:S;’;ter | sterone
/ a/L) {(mEa/day) | ™o /mi/h) { {1g/day)
Normotensives
KM | 51 M 128/ 76 61.5 HoSo | 599 859 127 | 141 4.4 187 36 1.7 3.3 9.8
TN | 47 M 136/ 80 65.5 HoS: | 430 810 86| 139 4.5 172 39 1.3 2.2 7.8
TN | 46 F 138/ 76 46.0 HoS) | 517 841 127 139 4.7 194 60 1.3 4.6 10.3
TI | 48 M 132/ 84 61.5 HoSo | 351 610 82| 140 4.7 174 33 1.0 5.0 6.2
EH| 39 M 132/ 82 50.5 HoS: | 601 977 135 140 4.5 209 45 1.3 3.6 7.2
HY | 41 M 110/ 60 61.0 HoSo | 527 760 116| 141 4.3 173 56 0.8 3.3 4.9
TH | 33 F 130/ 64 50.5 HoSo | 569 915 119| 138 4.3 155 52 0.6 6.5 8.4
Mean| 48 129/ 75 56.6 562 824 113 140 4.5 181 46 1.1 4.1 7.8
+SD | £4 +9/x9 | £7.4 +107 +118 *21| £ 1 £0.2| £18+11 | £0.4 *1.4 *1.9
Normal renin essential hypertensives
EK| 49 F 162/ 98 49.5 HiS: | 360 806 90| 140 4.8 189 35 0.8 4.0 5.8
F1] 53 F 178/110 49.0 HiSy | 400 689 80| 139 5.0 146 44 0.7 2.3 6.0
HS | 54 M 192/112 43.5 HiSi | 392 659 80| 142 4.5 178 40 1.6 3.3 11.7
MK | 39 M 180/110 '68.5 H2S» | 500 1190 120 139 4.3 203 56 2.1 5.0 9.8
TT ) 52 M 180/ 96 60.0 HiSz | 414 774 100| 141 4.6 197 59 0.7 4.6 6.1
Al | 47 F 160/ 92 66.5 HiS: | 345 616 104| 138 4.1 167 45 1.0 3.5 9.0
RI| 36 M 160/100 62.0 HoSo | 343 572 99| 141 4.6 174 59 2.6 2.6 10.6
Mean| 47 1734/103¢ | 57.0 393% 758 96| 140 4.6 179 51 1.4 4.1 8.4
+8D | 7 +15 /%8 | £9.7 455 £204 +£14| *£1 +£0.3| %19 9 | £0.8 £1.2 2.4
Low renin essential hypertensives
KOl 41 M 196/106 46.5 H2S0 | 406 671 84| 139 4.7 165 36 0 0.5 3.4
SS| 52 M 164/102 67.0 H.S: | 383 709 104| 137 3.9 213 52 0.2 0.8 4.5
SO | 53 M 192/122 58.0 HiS: | 385 713 86| 134 4.7 212 68 0.1 0.7 11.0
HT | 47 M 166/ 96 74.0 HiS: | 320 708 82| 134 4.8 181 62 0.6 0.7 9.5
KY | 45 F 172/102 59.0 H:S: | 549 871 112} 142 4.9 211 63 0.5 1.0 9.0
KC| 5l F 164/102 43.5 HiSo | 490 748 108 | 140 4.6 176 46 0.5 1.1 6.7
NH | 49 F 200/ 94 74.0 H2S: | 320 696 85| 140 4.6 166 36 0.6 0.7 4.6
Mean| 48 1794/103% | 60.2 480* 731 941 139 4.7 189 52 0.4°* 0.8 7.0
+SD | £4 +16 /£9 |£12.0 +85 +66 13|+ 3 +0.1| %22+13 | £0.2 0.2 l iQ‘Q‘J

—Furosemide 80 mg per os and 4 hours of standing.

a=p<0.05 b=p<0.02, d=p<0.001 vs normotensives.

c*=p<0.01, d*=p<0.001 vs normotensives and normal renin essential hypertensives.
*=Values on the day before sodium restriction.

PRA 3/ ic £ v NT T 4.6 + 1.0ng/ nl /h, FhicstLTd p <0.001).
NREH © 4.6 + 1.6ng/ ol vh, LREH T 0.8 & [f1%% cortisol OB L ~ i, HE# T NT,
0.%ng/ml/h EVTFhbEBCLALL (WFhbp 10.8 + 2.0xg/100 mi. NREH,10.2 = 1.9u¢g/100
<0.01). LAL, Bif%oD PRA v~k , LREH T nl, LREH,10.0 = 3.2¢g/100nlT& b, HE®RTH
14, NT # £ U NREH e Bi~EEBOBMEERL 1 (W NT i 12.6 + 1.522/100 nl, NREH T 11.0 %
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Table 3. Effects of sodium restriction on blood pressure, body weight, serum and
urinary electrolytes and plasma renin activity.

Blood pressure Bw. Serum Urinary PRA*

Case before after loss Na* K* | Na* K*
(mmHg) (kg) (mEq/L) (mEq/day) (ng/ml/h)
NT 129 /78 112 /65 1.5 138 4.6 35 35 4.6
(+SD) (£11/ 9) (+£12/15) (£0.8) (£3) (£ 0.4) | (£ 8 (=7 (£1.0)
NREH 1734/101¢  158¢/95¢ 1.5 141 4.6 36 35 4.6
(+SD) (£10/ 7) (£ 7/°9) (£0.7) (+2) (£0.4) | (£ 8) (£ 2) (£1.6)
LREH 1754 /1014 1494 /924 1.3 140 4.4 33 35 0.8%
(+SD) (+15/11) (+17/13) (£0.9) (£2) (£0.7) | (£10) (£12) (£0.2)

Bw=Body weight
» = Values after sodium restriction
Each values are mean+SD

1.72g/100 nl, LREH, 10.5 + 2.0ug/100nlT& -
2. Zh SO cortisol {Hic i3 3 BB TEHEEENED S
he', RREAIBLUBOEEIcBVWTH IBL S
KEEESED SN - 1.

M3 DOC &ML ~ i3, KA T NT T 8.4
+ 2.2ng/100 ml, NREH 7 §.5 = 3.4ng/100 nl .
LREH T3 8.1+ 2.0ng/100miTH v . HERIZE
NT 9.3 * 2.5ng/100 ml, NREH T 9.4 £ 3.1ng/
100wl . LREH ©13 8.8 £ 2.Tng/100 ml cdh - . T fn
5D M3 DOC i id, BiEOHiB X VoL THITBW
ThHIBMcHERSRAL 1 REMEBOBEE L
BLIBECLIBLLIEEEIRD O WL - I,

[M#% corticosterone OERE L ~ i3, BIEFTTIE,
NT i3 0.50 + 0.061g/100 ml, NREH it 0.51 =
0.11xg/100 m{, LREH 7 0.51 + 0.17¢e/100 nl T &
>t W% TR, NT, 0.61 = 0.11¢g/100 ml.
NREH, 0.55 £+ 0.154g/100 m/. LREH., 0.62 +
0.19:/100miTH » 1=, = SO corticoster-
onefBid. BWEDH, %L b IBOMEEZRR
Hohd, BEOHEELALEL-IBACLIBE D
LEEZEREBEDONL, 1. .

[M4%F aldosterone OEME L ~ 13, HIEHIT 3,
NT.7.8 + 2.0ng/100 ml ,NREH © 7.4 % 1.4ng/100
ml. LREH ©6.2 £ 2.3ng/100 mlT& b, Btz &b
NT 2 15.1 + 2.6ng/100 n/. NREH T 13.6 +
3.3ng/100 ml, LREH T 17.7 + 5.8ng/100 ml & W3
NOBTHLERIEMLL (o0 p < 0.001). 5
8B £ %0 M3F aldosterone fEic it 3 OB T
BEENZED M -1z,

d=p<0.001 vs NT
d*=p<0.001 vs NT and NREH

3. ACTH & %% T % Mm% corticosteroids M X
IS ( Table 4. 5.)

IETT1T» 72 ACTH &fificxdd 5 Mk cortisol,
DOC, corticosterone, aldosterone ® &I % Table
4127”7 . NT, NREH 8 & ¥ LREH &8 & &, ACTH
BHE 30 2,60 4T, WEFND corticosteroids &F
FBiomLi(wFhsd p <0.001 ). ACTH #&5% 0
& IM3F corticosteroids iz 2 3 BRI THEZMNED
SN - 1o, & 72 ACTH # 5% o [f1 4 cortico-
steroids DEKEEMA &4 5 &, M3 cortisol T i,
NT © 13.7+3.4ug/100 nl, NREH,12.9 = 3.2ug
/100 ml, LREH, 10.4 + 2.1ug/100 ml, IM#E
DOCTiE, NT © 12.8 = 2.Tng/100 ml, NREH, 14.8
+ 4.9ng/100 ml, LREH, 14.0 + 4.7ng/100 ml, %%
corticosterone Tit, NT 7 1.70 = 0.3522/100 ml,
NREH © 1.55 + 0.47¢g/100 ml, LREH, 1.49+
0.36ug/100 ml. I[M#F aldosterone ® HAHINE &
NT T 8.3 + 2.7ng/100 ml, NREH, 11.0 £
3.0ng/100 m{ \LREH,12.6 £ 2.9ng/100 nl T& » 7.
3% corticosteroids ® ACTH Btk 0 & A INE
LR IHEETERESBED SN - 1.

B T I27T » 12 ACTH & 75 #% 0 %& corticoster-
oids @ M¥F L~ % Table 5 o /RY . IMIF cortisol,
DOC, corticosterone ¥ & ¢ aldosterone 3. [EET
ORfEE FERICBE L & ACTHHRSRIcHERICHEN
L (0Fhndp <0.001). chsoliE cortico-
steroids FUGME % L6 T O RGE & s 5 &, MR
cortisol, DOC, corticosterone W HIZ>WT b,
SBELBE LAFEROEB AV SN, - 1.
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Table 4. Responses of plasma corticosteroids to ACTH administration in normotensives and, normal

and low renin essential hypertensives on a 200 mEq sodium diet.

p-Corti;i p-DOC p-Corticosterone p-Aldosterone
Case (ug/100 ml) (ng/100 ml) (ug/100 ml) (ng/100 ml)
before 30 60" | before 30’ 60" | before 30 60" | before 30 60

Normotensives -

KM 13.8 16.0 23.5 12,3 27.2 24.9 0.60 1.54 1.84 10.6  23.5  20.4
TN 12.6 21.5 22.8 7.7 19.0 16.8 0.46 1.88 2.40 5.9 12.0 14.6
TN 10.5  22.0 26. 6.0 21.2 16.4 0.45 1.93 1.96 5.2 12.6 13.8
TI 8.0 25.5 27.5 10.7 17.1 18.1 0.42 2.08 1.52 8.0 11.6 10.4
EH 9.3 20.7 23.4 7.6 20.7 20.0 0.48 2.01 1.99 7.6 13.6 14.2
HY 10.5  24.7 22.7 6.8 20.6 21.3 0.56 2.19 1.97 8.8 15.0 18.4
TH 1.2 22.5 23.2 7.7 20.9 20.6 0.51 2.01 2.85 9.7 17.9 16.1
Mean | 10.8 21.8 24.2 84 21.0 20.0 0.50 1.95 2.08 7.8 15.1 15.4ﬁ
+SD 2.0 3.1 1.9 2.2 3.1 3.0 0.06 0.21 0.43 2.0 4.3 3.3
Normal renin essential hypertensives

EK 9.3 23.6 18.4 7.3 21.8 20.5 0.51 1.91 2.37 7.9 17.9 20.6
FI 11.2 23.2  24.5 12.0 255 25.2 0.55 1.55 1.97 8.7 18.3 23.1
HS 7.6 15.3 21.0 12.4 16.4 36.9 0.39 1.53 1.86 6.6 17.8 25.8
MK 12.4 18.7 19.6 10.0 22.0 21.5 0.66 2.15 2.88 4.8 14.0 12.2
TT 12.8 23.0 24.1 13.3 19.3 22.0 0.40 2.00 1.56 7.2 13.2 13.8
Al 8.7 19.6 21.3 7.6 21.3 22.6 0.46 2.16 1.86 7.6 16.4 18.3
RI 9.6 18.4 27.5 4.0 15.2 20.2 0.66 1.35 1.31 8.9 19.0 21.6
Mean | 10.2 20.3 22.3 9.5W 20,2 24.2 0.51 1.81 1.9 7.4 16.7 19.3
+SD 1.9 3.1 3.2 3.4 3.5 5.9 0.11  0.33 0.52 1.4 2.2 4.9
Low renin essential hypertensives

KO 12.6 16.8 22.0 7.6 24.2 27.4 0.40 2.50 2.58 3.0 10.7 15.1
SS 11.9 17.3 21.6 6.4 20.5 19.5 0.60 2.31 1.74 10,1 22.6 17.4
SO 4.3 16.0 15.0 10.0 18.0 25.6 0.48 1.78 1.80 4.3 16.6 12.2
HT 9.4 24.0 23.0 10.6 22.2 27.5 0.70 2.16 2.09 5.2 21.3 19.6
KY 7.4 16.0 16.5 5.2 21.3 19.6 0.31 1.20 1.47 6.6 22.0 23.2
KC 11.4  21.7 19.5 9.6 17.9 18.6 0.36 1.52 1.77 6.5 12.7 15.0
NH 13.0  22.0 20.9 7.6 15.2 14.1 0.74 1.92 1.61 7.8 17.8 15.1
Mean | 10.0 19.1 19.8 8.1 19.9 21.8 0.51 1.91 1.87 6.2 17.7 16.8 |
+SD 3.2 3.3 3.0 2.0 3.0 5.1 0.17 0.45 0.37 2.3 4.7 3.6 |

=

Tetracosactide (0.25 mg

L L, 3 aldosterone ® & 3 BB cHEICHML
o (p iz Table 5 M), 3% corticosteroids @
ACTH#E e sBxgmEchiilcas s, @
3% cortisol, DOC, corticosterone it &k 28 &

was administered intramuscularly at 8 am.

1EEBHASERY S NLde - 128, BIE T o ACTH #5.<

NREH T 18.2
LREH T 16.4

. %9 5 IM3E aldosterone FAHEINE G ,NT T 18.5
6.1ng/100 ml (p < 0.01).
6.3ng/100 mnl (p < 0.05).

=+ I+
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Table 5. Responses of plasma corticosteroids to ACTH administration in normotensives and,
normal and low renin essential hypertensives on sodium restriction.
p-Cortisol p-DOC p-Corticosterone p-Aldosterone
Case (12/100 ml) (ng/100 ml) (pg/100 ml) (ng/100 ml)
before 30’ 60" | before — 30° 60" | before 30’ 60 | before 30 60’

Normotensives

KM 13.8  24.0 20.0 12.9 27.2 24,6 | 0.60 1.86 2.34 15.3 36.8 33.9
TN 12.7 21.3 19.4 11.3 33.5 26.8 | 0.54 2.04 2.40 18.0 36.0 31.2
TN 14.8  26.4  28.0 5.5 15.1 17.6 | 0.68 1.99 2.99 13.4  25.5 28.9
TI 11.1  26.0 20.5 9.1 17.6 16.8 | 0.70 2.13 2.93 15.4 21.8 21.1
EH 12.7 21.6 20.8 11.9 18.1 16.0 | 0.43 1.43 1.94 11.8  29.2 35.8
HY 10.5  26.4 28.0 9.3 21.5 20.6 | 0.73 2.58 3.40 18.8 36.7 40.5
TH 12.6  20.0 28.5 8.4 19.6 21.3 | 0.54 2.04 2.36 13.2  22.6 35.3
Mean | 12.6 23.7 23.6 9. 21.8 20.6 | 0.61 2.01 2.62 15.1¢ 29.8° 32.4¢
+SD 1.5 2.7 4.3 2.5 6.4 4.2 | 0.11 0.3¢4 0.50 2.6 6.7 6.2
Normal renin essential hypertensives

EK 10.4 19.6 14.8 9.3 23.6 18.4 | 0.60 2.21 2.26 11.8 23.0 26.5
FI 9.0 21.2 18.0 10.1 19.6 16.8 | 0.41 2.06 1.55 10.8 25.4 26.0
HS 9.4 23.6 28.0 8.8 15.8 19.9 | 0.32 1.34 1.65 9.4 34.8 40.9
MK 12.6 20.6 22.1 12,7 18.2 23,7 | 0.48 1.77 2.31 12.7 26.5 32.0
\TT 13.6 24.7 25.5 7.9 20.2 246 | 0.73 1.74 1.8 16.0  29.0 30.0
Al 10.1 7 17.2  28.5 13.2 199 18.6 | 0.65 3.21 3.23 18.8  38.0 40.4
RI 11.7  22.0 25.2 4.1 246 22.1 0.65 1.96 2.67 15.5 38.6 39.1
Mean | 11.0 21.2 23.2 9.4 20.3 20.5 0.55 2.04 2.22 | 13.6° 30.8% 33.6°
+SD 1.7 2.5 5.2 3.1 3.0 2.9} 0.15 0.59 0.60 3.3 6.3 6.5
Low renin essential hypertensives

KO 11.2 19.6 14.8 7.9 23.8 22.6 .65 2.49 2.58 | 10.6 21.6 29.2
SS 11.0  20.5 15.0 7.6 23.4 21.0 { 0.91 2.90 2.58 | 21.1 34.0 39.5
SO 13.0  26.0 29.0 9.6 20.6 17.5 | 0.45 2.08 1.76 | 13.5 36.9 32.0
HT 7.6 13.3  20.0 10.3  18.6 26.7 0.78 2.01 2.48 27.1 35.6 43.3
KY 8.1 22.0 .16.8 4.1 19.1 18.0 0.46 1.46 1.46 18.8  40.0 46.1
KC 12,2 21.0  26.9 13.0  18.9 27.0 0.42  1.68 2.08 20,0 27.5  30.0
NH 10.5 27.2  19.0 9.3 22.5 17.3 | 0.70 1.90 2.07 12.8  23.5 20.4
Mean 10.5 21.4 21.2 8.8 21.0 21.4 ()bZ— 2.14 2.14 17.7¢ 31.3¢ 34.4¢
+SD 2.0 4.6 5.1 2.7 2.2 4.2 1 019 0.57 0.43 5.8 7.1 9.0

Tetracosactide (0.25 mg) was administered intramuscularly at 8 am.

c=p<0.01, d=p<0.001 vs values on a 200 mEq sodium diet.

5.4ng/100ml (p < 0.02) L WFhDBEIZBWVW T HIE
BTubu sl oBE®cEmMLL. HETO
ACTH #:5% D& corticosteroids » B K ME %

3FOMTHEKYT 5L, M cortisol, DOC, corti-
costerone'.aldosterone WFhic>WT b HFEE X
BHolih -7,
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Aldosterone S iENNICBAS ¢ 2 BHJEKRTF & L
T, renin-angiotensin % ,ACTH, K, Na 7 &350
S50 TW3B. L5 TH renin-angiotensin BIRIEEA
O aldosterone SN IC FEAEE £ B LTS
b, EEERCEHL SO BEOEEBHERICELT
PRA MZEBd 5 &, ZhicidffT L ¢ 4F aldoster-
one HZEEhd 529~ NREH & & LREH ic> W T,
furosemide - AL B ic £ 3 renin-angiotensin-al-
dosterone RO % & 3 &, NREH T2, PRA o
& BT L < 3% aldosterone o EMAED S, T
OEMEINT DZNEREETH -7, L b aldo-
sterone ® ] HAWRERBL TWAE Wb 3RS
aldosterone 1 B it E 2 EH & A - 7232,
NSO, NREH @ renin-angiotensin-
aldosterone RIZEEFTHB I L4RLTHL, AE
#£ angiotensin [ k33 2 8I® < © aldosterone 43
WMREFEITOhTWAEI LERET ARREEL D
hitz. —7%, LREH T, furosemide » A B HF ic st
L PRA 3{ERIST % v renin-angiotensin Z o M4
MBS SN, MiE aldosterone i NT 8 & ¢
NREH & [FEkicEEIC# A0 L, % /- R b aldoster-
one 1 Bkt E S EFEMics - 7=, 2 h o ORSIZ,
LREH o renin-angiotensin % & aldosterone 4%
ORICHSh LRBMEN S 2 C L2 RIFTREELZ N
1.

KEESMFED renin itk 3 4 1 733 B L
T, e BHAEEORES L CAHEOE RS
renin-angiotensin-aldosterone Ric &4 3 T &
MHEREIC L » T W 3. renin-angiotensin-aldoster-
one RIMFL & IETFTBL LbhTL 539,
/o, EESMEECEAMHES bOERTE, LI
L ¥ renin-angiotensin R® FLEH T & 1 I¥40 1
»ici3{E aldosterone MAEZLEIT S b @ bHME S h
T3, FEHZIALORLEELT, HREL K
NREH & LREH 04y, MFE %< v 5755 & &
biz, ELVWAHED L WEFI2BAL.

LREH Ti3, PRA 2BV iz &/, h b 5 ¢ aldoste-
rone WM EFCHFBs A TLWEBELLT
k. (1) aldosterone 43 »i—iRFncHEML T WL
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W T, Collios 52, Grim 5*¥~*! 3, LREH T it

aldosterone ZF WM IEH L N Lt b 3 L T
b, PRABEODI LEEEBIcWNEE, MR al-
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L. LREH 2[f%#: aldosterone fEORL2E, & 3\
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4% aldosterone K& % Ee# U /- 8145 < 12, LREH
TRIhooWFhoflgicst L T b M4 aldoste-
rone (ZIEF LT 345, EFM aldosterone FET
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e, ACTH WL CBEICRISE 3 C & n@lw
SRTWVBEY 445 bt aldosterone Skl e
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LI TH B L, aldosterone D RBRERIC A
BETEBNRDSATUV I LD T aldosterone ®
REBRERDE T LREH 0 [ 4% aldosterone @0
ERHLVSVERCEERRILELTVWAERELS
nigyv. FEI oafEdic> Wik, LREH T, Mg
cortisoll3 IEH TH » , ACTH i Tt % RMe4 27
Rua@Esohd, B KIMELEDONLEML -1,
L7:2->T, LREH Ic&if 3 aldosterone W E#
HERHICDBC L S ACTH BL UK 0BI5RBEN T
HHEEZLoN MENaBEGEETH» 0. 1
&AM Na BEOEMES L Td, Na (2BIER
H T @ aldosterone &£ X D late step (c @ T al-
dosterone EEE 2 K& <K £X 2 2 Mmoo aTL
3480 2 T, BEOME aldosterone OB L~
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EEATIE, BiEHICE PRABME & bic A RS
ACTH izxf4 % [f13% aldosterone ¥ AIGHS B ¥ ©
N3 A5 = ACTH izt % M3 aldosterone

CDEARKIGI &, PRA BINTE L AE # ang

iotensinll DA EE S LEIEE LTV S LHR
ENTVAEEE 4o h s McCaa® ik, 4 X
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angiotensin [ » & angiotensin I ~D ##k %
=4 % converting enzyme inhibitor % B|B o
angiotensin[l O#&%MIEd 5 angiotensin I
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4 NT, NREH & Ef2Bic#AL T WA & I3 E A #
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L 3% aldosterone WARIGE 4+ B L T\ 3 T etk
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rone ~DEEMEA{EHE X h, aldosterone 4 % Hs IR HE
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A Study on the Adrenal Cortical Function in the Low Renin Essential Hypertension —Effect
of Sodium Restriction on the Response of Plasma Aldosterone to Exogenous ACTH Admini-
stration—Masaji Miyamoto, Second Depertment of Internal Medicine, School of Medicine,Kana-
zawa University, Kanazawa 920, Japan. J. Juzen Med. Soc., 88, 549562 (1979).

Abstract To investigate the adrenal aldosterone response to exogenous ACTH in the low
renin essential hypertension (LREH), the responses of plasma aldosterone, corticosterone,
deoxycorticosterone and cortisol to rapid 2 ACTH administration (250ug,im) were studied
both on a 200 mEq sodium diet (normal sodium diet) and on a 25 mEq sodium diet (low sodium
diet) in 7 patients with LREH. These results were compared with those in 7 patients with
normal renin essential hypertension (NREH) as well as in 7 normotensive subjects (NT).

On a normal sodium diet, the basal levels of plasma and urinary aldosterone were normal in
LREH as well as in NREH. The plasma levels of corticosterone, deoxycorticosterone and cortisol
were also normal in both LREH and NREH. ACTH administration induced almost identical
increases in these corticosteroids in LREH and NREH as well as in NT. On a low sodium diet,
plasma renin activity increased normally in NREH but to a lesser extent in LREH. However,
Plasma aldosterone increased normally in LREH as well as in NREH. Plasma corticosterone,
deoxycorticosterone and cortisol did not increase in LREH, NREH and NT. ACTH administra-
tion produced almost similar increases in plasma aldosterone, corticosterone, deoxycorticosterone
and cortisol in LREH to in NREH and NT, in spite of suppressed plasma renin activity. When
the maximal increments of plasma corticosteroids above the baseline levels after ACTH ad-
ministration on the low sodium diet, were compared with those on the normal sodium diet,
the maximal plasma aldosterone increment alone was significantly higher than on the normal
sodium diet in LREH, NREH and NT.

These results indicate that, considering low plasma renin activity in LREH, exogenous ACTH
induces an exaggerated aldosterone response in LREH, presumably by marked acceleration of
sodium-mediated activation of the late step of aldosterone synthesis.




