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Deoxycorticosterone (DOC) -BIEFMES v b
Bl B BICIR ot ‘%Eﬂfﬂﬂ DEEANF a4 R
BT S5

BIRNFARFFEEFIRFIARI T3 (3T | THESED)
rx E 5
(ARFI594F 3 H 27 A Z4t)

74 ¥ 3F 3R T 0 (deoxycorticosterone LA T DOC L) -REEMES v FTALNDE T
N K A7 > (aldosterone) SHMIFIOBFIITHETH 5, KWz, ZOHERHAS»ICT 24, DOC-&
EEMEZ v b, EHEARES Y, AEATS Yy ML LE 7‘: Bl EREAM R % v, a'~**adrenoc-
orticotropic hormone (EAF ACTH & B§), isoleucine-5-angiotensin II (AT A II £B8), K& ostd
PEPEaANT A FORIGEEZ BRI L, AESNgRTHBRDO 71 ARl y b 2 L BEAR
(0.23%Na, 0.95%KEER LK), BREAFH (HR L 1 % AEA), DOC BIMER (A& L 1 ¥&Eikn s
2 DOCH#E) O IPICHIEFT LR, 74 FvarFa3xF o (DOC acetate) 12.5 mg/kgFE
EHEERBROE TELE, 4:BMETESL L. BREBEREER 2S5 - — POEI LD BB
ER L OFB L 72, 5.2X1074» 5 5.2X10E L EE O A 1L, 5.9X10" % & 5.9X 105 L & O
ACTH, #7213 2.2 %% 13mEq/L ® K, & & icHIIZEREE 2 ml % 95%0,-5%COEBEHF AT, 37°C 2
BFHMEE U 72, BURBHIRO 20 F 22 7 o> (corticosterone : Kendall’s compound B, BATF By & %)
OERELRBELERIFICHL, DOCBMERTERCETL T, BREBHRO 7V KR 7 o> O
EAREERFICHLL, REATWH, DOCEBMEHTERCET L T, TEAR CIIHRME e,
FVEAT oy, BeEEIR L 12 3IBORBIC & DML . DOCEMER T BEEIXACTHIZO &3
U7z, —AT7 A RFRATFavELERHTRORBICH L THEEMLUsh-7, X, AEERHTIR 7LV E X
7oy, BeEHR L 12 ACTH, KioX oL 7228, A llzntL TidZE{ksR&8 % » -7, ACTH,
KRB L DEESNLETAVRRAT oy e BOERD 2 L, EBARCL L A AN CERCEE
ZRL7, LEED, DOCEBMES v b TAHSNZ 7K AT o vSmilElosEiEic, A LT 2
HFABHMEORZMEET LEIBHRRBEICBY 27V F AT 0 v £E8RKD late step 105 2RSSR & 2
cEZoNT, kB, AINCHT 2BEMEETIIARE A HORZ L& K IE, 25 BERIEII: Na
BRENEKEANORZIZ, #hZPnERT2 LEbnd.

Key words Isolated rat adrenal cell, Aldosterone biosynthesis,
DOC-salt hypertensive rat.

1943 4%, Selye &M%, 2w bW FAFyarsFaR
7 v > (deoxcorticosterone, LAT DOC L #§) % 318
BicblnEHBE L, ke LT1%REKES
22 EEMESET S 2 L E®E LR, 20 DOC-&
BROES v Mg, Z20%, BIMEORERR 2HE

TL2EFNVEE L TERSNTWEHD, BizEL
WEVSVIERET AW LED, £ MZBITD
By = v AREEEMERY OFRETVEZRTY
3,

DOC-&EEMES v b TR, Ev = v MEK#

Studies on the Mineralocorticoid Productipn by Isolated Adrenal Glomerulosa Cells of
Deoxycorticosterone (DOC)-Salt Hypertensive Rats. Akira Honjo, Depertment of Internal
Medicine (II) (Director : Prof. R. Takeda), School of Medicine, Kanazawa University.
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%o>T, 7NVRAT o> (aldosterone) 43 UME T 4338
HONBZLIRESHONLBETHLZH, T
FR7 o s MpEOBFE B L TREZBES hTh
V. TARAT oy FBOREBFIERTHD, B
£, #% 0 stimulator % > L modulator @7 A14]
SNTLHEMON, S BTREALES L, -7,
DOC-&E@mMET v b TROONBET AL R A F oy
SUWIHE OB 2 E—DHFE 5 5 WIHETFCHT 2
CEREMTHB. Nafplicksr =2 7oyt 7
Yy ROME, NafrBEcFE T2 - an2de
Wardener &)\ 5 5 3 AF (Na FIR AL E )
DHEELZDVEDELTEZ NS,

EHEZ, A70A4 FEBROE»S, TLRAFO
Y BIEIOBE 2 2T % 2012, DOC-&iE
BIUEZ v b (REBIBRUBEEET) 2{EmL,
ZORBHRB L & 1K - FBREEEM E AL,
in vitro K CEERIBIcH T2 7L RRForns
a3 nF a AT v v (corticosterone : Kendall’s
compound B, EAF By & B§) OSMSISHEERST L0
THET 2,

NRE L UK

GESIgRIBDOY A A5 —REET v b 2L ER
B (0.23%Na, 0.95%K &&&LKEE), REEAHN

(AL E 1 %REA) 25 U4z DOC B fER (1R
LR E 1 %REAKZ S VI DOCKE) O 3 BIcH1
—EDRMET (4T HR 0800 h-2200 h, Eif 2+
1°C) T4BEMEF L, ABiasransaly
(mineralocorticoid) ¥ L THEEE 74 * > a L+ ax
7 0 > (deoxycorticosterone acetate)12.5 mg/kg tk
BRC—7 v vilcEBUALE, 4888 TESL
72, DOC#5 5 v b iz ks EAmE 150 mmHg I
RTSDDHE[C, Sy bOMFERER, v
EEIMEGSE USM B (v = S BERRSHE) £/,
E#E FIA L7z tail cuff 310 & 0, IUEHAME®D 4
EREL, SEEGHAOFSEENEBL LS &
Oy MRIZ 20,5 2B5ETHE, 4 BREAE %,
FHISHFL 0 I OMICHEEERL, HMEmaEE
ZREICERD L 7,
. egtmiarEsy
Haning 5"WOHFHEBELC R, 2OFIE% Fig. 1«
T TROBIMO L EIB 2 kA FEaicEs,
BIE AE DRRRSAM, REilide Ml 7%, B8
BEYBAL, EELTH - RBRUCHE + S 0T
2B (NE) 2085, RECHBEBRUPRES, 24
KW LIz 0.2% 2 v 3 — R % & tr Krebs-Ringer
REKRIEEE R (Krebs-Ringer bicarbonate buffer
containing glucose LAF KRBG &1, pH 7.4, K2

adrenal removed

separation into capsular and decapsulated portions

collagenas

e digestion

filtered and”centrifuged

pellet suspended in KRBGA

v
experimental agents administered

incubation, 37C, 95

%0,— 5%CO,, 2hr

RIA .of cor‘ticosteroids

Fig. 1. Preparation of cell suspension and incubation procedure.
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g 3.6 mM IBREICHE) #750ml hicBT. DT
257 —EWml EEURIE T 2 A 3B L, 95%
0,-5%COBEX AT, 3TCERHMA T 50 43R, 120
B/ CERELT A, 275 F—YIRIZ, 4% 717
3 v &t KRBG (BAF KRBGA LBE) o2 54 ) —
¥ (collagenase, type I, Worthington Biochem.
Corp) 3.3mg/ml KU FHFL YRR L7 —¥
(deoxyribonuclease, Sigma Chem. Co.)0.05 mg/ml
FMATERL L, RiCHlgsS8se 50, &8
PELIZT T —CXWENRRAY =L E~y M2 TR
v, oL DFI0 B LT TITF2175., &5 RAK
POMERLF ATy Xy ya60 THREL, HALHE
BERDERE, WEETTAF v 78RS IR,

100Xg 2T 10 43E.LF 5. Bk, EEEET,

¥ - 72 cell pellet 12 KRBGA 10ml 50z, 78X —
MERY MZX DEBET 2, 20 &S REREELERE

(100xg, 10 73f0) % 3EEDEL, HEBIC cell pellet
2 KRBGA %z T ERERIR TR & (F8 5 3,

L. A% a—a, BEMEEYK, MIELEHE
BbILHEaLFaATF, PF/o -3
5-F 4R 1) ~ B (adenosine-3 : 5 -cyclic
monophosphate, AT cyclic AMP & Bg) A%
EiZonwT

FERRIER 0.9 ml % 2.5 ml KIS 7 5 A 2 iZH|
H0.1ml,KRBGAO.1ml &#12/n%, & 2.0ml &
L,95%0,~ 5 %COiREHN AT, 3STCIERA T, 120
E/SZOMEEMZ T, 1 VFaX—bLEE, AYY
LERECHET 2 £ T-20CIle THBEFRE LS, FE
WHE £ L Tid a'-*adrenocorticotropic hormone (14
TACTH &R, Cortrosin®, N.V.Organon #f),
isoleucine-5-angiotensin IT (LA A II ¥ #g) BUK
BHEMALZ. ACTH 2, pH4.0 DERKIZERL,
5.9X10°ME D 5.9X10CENEEIZ LB LI ITAY
ARz Z, XAILIZKRBGA I L, 5.2 ¥
W07ME D 5 2X10SENBEEICR R LS A YT At
AT, 85I KESI, AVTARKBES 2.2
$D 13mEq/L L., L TAY Y AdIE
PH 4.0 DAFAKH 5213 KRBGA #MA b D& H
Wiz,

MBI AR SR | s RE T2 2 e 2 LIKE
BMIRFHEICRIR L, BIMEIT (X400) THIIEsE
Bzt BIBEEMITE, HIVENCHENER 5
%, —RRICERIR BRI RRBHIE L 0 b/h &<, #
BB PA/NEBRE & A & & X D oRAIRE & BRI &
nam,

MRAEFREORIZROM 1T 272, B M
FEE 0.5ml D, 8512 0.4% V8 T —¥g

0.1ml 2i0Z, WEIRAL, 5 5B Hiasis sz,
REINLOMREEE EEE L, Z0EE52RD
AR

Zv MENEL, BRUZIEE R Iy =
&M (plasma renin activity, AT PRA :Ug), [4
TN F AT a (plasma aldosterone, LAF PA &
B%), IM#E Bk (plasma Bk, LITF PByx &EE) ##IE
L7z, ¥ Na, K RIEMOHBEE DR T 200,
ERARBINR & D HER L 72 M¥E % v, TR < B0,
FIZwH#E L7z, PRA i3, Skinner %% & L7 bioas
say i & o7z, BRI & 3 EIEMOEERSIT 10.9%
ThHholz. XMPRUVASTALAFFLRATF B VI3
KU+ (#8) O kit % A>T radioimmunoassay (I
TRIA LEE)IC L DHRIE L7z, MR A 7 Ak By
DHEIFE L, M3 2 ¥ L % hexane: benzene
80 : 20 DIEHIC TIRBL, ERMEDKEVINLF 2R
TOARZDo» COBMEREL 2%, RIZBe¥
hexane ! benzene 20 1 80 D W W IZ THI 4 L,Bk-3
-oxime-bovine serum albumin {239 2 Hifk% v
RIA X TAT o 7. WIBRARURIEMZE BRI, 20
1 6.8%, 9.8%TH-ol, » ¥ L cyclic AMP
BAFAD v (RO kit #FWTY 7 =ik
Bz k 2 RIA K THIE LK. M3 Na, K 280
ML DHRIEL:, 2B, AV LAHRT oA FESE
213, REMOEBRREONS Y F 2BET 3120,
Ml 10w 2 R 7 o4 FELBTREL:, £
YUALRRAT A RS N cyclic AMP JIEME i
PHECRUERRZE TR L, HEEHEERMLERIL student’s t
test C L DT 7,

|54 1

I NREHBOGE, HBERE NETRE,
PRA, PBy, PACRHELHEERE)COVT
(Table 1)

FEIIELERFE220111 g, AEAMNIE 23312,
DOC & MER 276 £34 g - RE AR, DOC B M E
HTHEREOEERINERD 12 (FHFh p<0.05, p<
0.01). BIBER(FADE, TEAR23+5.4mg, &
BEME22+4.5mg, DOCEHMER 14+3.3mg &
DOC I EMTEEICET L (p<0.01), mMEZE
AR 1088 mmHg, REERFEE 130210 mmHg,
DOC & Il FE # T3 166+ 18 mmHg T H -7z, MiE
Na i3 SHMTHEEEZZR e o7:28, MIBK I
DOC & ME#2.8£0.2mEq/L Lt BEWEMBTH-
7o (p<0.01). PRARUPARZFNZNEBAR
7.3+1.5ng/ml/h, 10.6+2.1ng/dl, B A &
3.9t1.6ng/ml/h, 4.6+2.2ng/dl, DOC & m [F &
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3.2+1.5ng/ml/h, 4.0+2.1ng/dl TH D, BIEEH
7, DOC BIMEMTIIEBARICILL, PRA, PA &
YICERBWEETH -7 (p<0.01), PBxiz ik 3 BEfsi T
BEEEERD o7,

II. BIESstimpaic> vt

FRETHR SNBSS, BEBTREE
1{EH7DFH1.6X10E, ABTRER 1EH70
FHF2.9X10METH - 72, FRRBHIEADE « §IRE
MIEOBEARTEMSE T CEH L £ 2 2F19 9.8%
Tholz, A VFar—va VRTHATOMEESE
BEOME T, REIALHRZIEEALELH SR
Botz, Fig 24 vFan—va VEEEZ7o
1 PEABOBGRERT. BAHO ACTH it
SHRRBEMIECOT VAT O v ELR LR - SRE
MR TO BEAEI & ke X LieimL, 120
S ETRIZIZERNEINERLUE, BBy RERT
BAYFa—ya Ve 2RFHERE L.

. MREFHL 0N/ERL -RIEHEERO 7L F 2

TRY, BOEBRELERIZOWT (Table 2)

1. EIBsikE#E

TWRAT o v EXBIEBERH 14.2+2.1ng/10°
cells, REAMEET7.941.4 ng/10%cells, DOC B E
B 1.6+0.8 ng/10°cells & &G EHRE, DOC B M
THERIZEME 2D (p<0.01), X512 DOC BMFER
HESARMHCLEL T BHsDIBETLTVE (p<
0.01). BxEE£ R i3 FEREE 18075 ng/10%¢ells, &1
£ T B 182+86 ng/10°cells, DOC & Ml /£ 2 118+ 13
ng/10°cells £ DOC BMERIC B W T HECEME R
L7z (p<0.05), 7n R AT u/Bekt (FHE iE%

RE) k5 &, HERN0.09810.032, AN
#%0.053+0.018, DOC EIMERE0.012+0.004 LRI
HITEE, DOCBIMER CHBICET L TV (p<0.01),

2. EIBW - kB

BeEEA BT E R AR 1391 78 ng/10°%cells, B AR
% 109+50 ng/10%ells, DOC BlfnE#% 96+ 33 ng/10¢
cells T, 3HEICREEEXTAD Lo,

V. BRI T 2 BB BR B Mmoo 7L ¢

27Aar, BRIGIZ2WwT

1. ACTHIZNT27VFAT O Y, BRER

WonT (Fig.3)

LBEEREEZ, 5.9XI0NENVBERTILRAT o
> 21.4+3.2ng/10°5ells, Bx0.52:20.08 ng/10°cells
R FRICHEMRE SR 72 (p<0.01), AEEE
HfRiE, 7P AT 0, Bedkiz 5.95107"F VBRI
THREE%E T 5 logarithmic dose response %L
7o, BREEIET VR AT 0 204 £18 ng/108¢ells,
Bk2.90+0.25 ug/10°%ells £ W h b EBEOH
1~16 fERIG LI Z Lz 3,

AEAREE5.OX0 ELEECT AR 250
> 50.2+4.4ng/10°ells, Bx0.92+0.11 xg/10%¢ells
EHRIZFRCRE LR (p<0.01), BERGHEI
5.9X10™ ENECT BB M %H T 5 logarithmic
dose response 2R L7, BEMBEIEI 7L IR Foy
90.4+10.2 ng/10°cells, Byl1.52+0.34 pg/105cells &
TRTNERBEDOKH 8 ~11 E0INz & ¥ -7z,

—77, DOCHEMEHTIR 7V F AT 0 v IZBREDR
MRGER 2RSS EHE Tk e h o 72, Byl 5.9%
10 ®EJVBERC T 0.424+0.12 ug/10%ells £ BE WK

Table 1. Effects of treatment for 4 weeks with deoxycorticosterone acetate on body weight,
adrenal weight, blood pressure, serum concentrations of sodium and potassium, plasma
renin activity, plasma corticosterone, and plasma aldosterone. Each value represents
mean * SD. Number of rats per group is in parenthesis. **p<0.01; *p<0.05.

Control High sodium DoC
Body Weight (g) 20411 (22) 233412 (200 27634 (57)
Adrenal weight  (mg) 2345.4(21)  2+4.5(21)  14+3.3(23)
Blood Pressure  (mmHg) 10848 (43) 13010 (40) 166418 (57)
Serum Sodium (mEq/L) 14343 (21) 14343 (20) 14241 (18)
Serum Potassium (mEq/L) 4.540.2(21)  4.440.3(20)  2.8+0.2(18)
Plasma Renin Activity (ng/mg/h)  7.3+1.5(21)  3.941.6(0) 1.1+0.7014)
Plasma Corticosterone (ng/dg) 9,9+3.0(21) 11.6+4.4(20) 10.8+4.5(14)

Plasma Aldosterone (ng/dg)

10.6+2.1(21)

ok
4.642.2(20)

* %
4,0+2.1(14)
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L7 (p<0.01), ARRIGHEEIE5.9%10 "= i
2 CHREIE%RHE T % logarithmic dose response % 7
Lz, B, Bel.69+0.21 ug/10%cells & EREHED
WIETREAHHLARETCH /-,

& 512 ACTH #EED 7 0 R R 7w > /By khid, &
BREE0.062+0.023, AEAREE0.05710.016 &+ &
EEFBCSOTERIETL Cu (p<0.01).

2. ATATICHT 2 7L R AF 0 Y 8L B

WRIEIZD>WT (Fig.4)

BRI 5.2X10 " EAMEBEIC TPV R AT O Y
21.2+2.4 ng/10%ells, 5.2+£1072€ L ¥ B 12 T By
0.39%0.05 pg/10°cells & W HEWHIMRIG 2T L
72 (p<0.01). FERGHZIE, TLFEAF0Y, B
FHIZ5.2X1072 W L 52X 10T ELBE KR T REE
123#7 3 logarithmic dose response 2R L7, EE
{Elx, PLRAF oy 69+5.6 ng/10%cells, Bk0.76+

600 ACTH : 5.9X10°®M

400

200

Aldosterone ng/1(°cells

Glomerulosa

0 20 40 60 80100120 150 180 240

3.0;

2.0;

1.0

Corticosterone ug/1(°cells

Fasciculata— Reticularis

0 20 40 60 80100120 150 180 240
Incubation Time (min)
Fig.2. Time course studies of steroidogenesis. Each point represents mean = SEM of 4

experiments.
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Table 2. Basal production of aldosterone and corticosterone by isolated rat adrenal cells.

s

Each value represents mean + SEM of 4 experiments. **p<0.01; *p<0.05.

Glomerulosa cells

cells
ng, 10%cells ng,/10cells
Aldosterone Corticosterone Corticosterone
Normal 14.2 + 2.1 180 + 75 139 + 78
High sodium 7.9 + 1.4%* 182 + 86 109 + 50
DOC 1.6 + 0.8** 118 + 13* 96 + 33
300
Glomerulosa
o Control
w2001 = high sodium
© « DOC
(&)
S
3
<
@
S 1007
8
8
o]
< s 3 J—p 3 I —=2—1%
0 al i zt i — 5 3
C 5.9X107" X10-'® X107'7 X10~'* X10~"® X10~° X10~° X(0~7 X107 M
3.0 Glomerulosa "
1 —‘\ *
AN
2
S 20
> *
X 3_* = *
2 I’
2 * *
g 1.0 /
0 * *
(o]
0
§ ; /f &*
| Bt ==t

Fig. 3. Dose response curves of corticosteroids released by ACTH. Symbols: ©, control
(normal rats); ®, high sodium (salt-loaded rats); ®, DOC (DOC-treated hypertensive

C 5.9%10-" X10-'> X102 X10-"" X10-'° X10=° X10°* X10~7 X107° M
ACTH

rats). Each point represents mean = SEM of 4 experiments.
Significance (p<0.01) is noted with an asterisk.

Fasciculata-Reticularis
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0.11 ug/10°%cells & HIZ EREBE DK 5 FITZE L 72, ng/10%cells &£ BEBEERL 7283, #FNEFhEBEDK
EHARBEEINEREES 2 00, LTFhOE 4~6ERIELIZZ bz B,

BIZBWTHTIFRT oy, Byt iCHEEDHEMKG REAFEE "TmEq/LCT7 AL FRAFa v
Mhlein oz, 15.3%4.9ng/10%cells, 8 mEq/L i T Bx0.53+0.11
DOC BMEEES A 11 & IZIEFEREIC L FROBEI ug/100cells E HIZEFZEOHEMRIG 2R L 72 (p<

BLUTH7ZVRAT OV, BREUABEORIG 2RI 0.01). R&MEE, 8SmEQ/LETT7 VF AT o

e AR 20.4+4.1ng/10°cells, 9 mEq/L iz T B0.56+0.08

3. KAMENT27 VAT oy, BGRREISIZ ug/10%ells & TN ZNHK 3 EOMIR G EED T2,
21T (Fig.5) —7, DOC BMMEFER 7L N R 7 o Vi3 KRS, B

LEAREE 6 mEq/LICTT MV RAT 0y 24,24 BEEORBIMRIEE &85, BETEEP 72,
4.4ng/10%ells, Bx0.5620.06 ng/10°cells & 31z F XK &TROT7 VR AT 0y /Bt (ol +1En
BN E R L2 (p<0.01), 9~10mEq/L 2T R i3, LEARE0.050:+0.019, SEAREE0.032+
7R AT o 58.2413.6 ng/10%ells, Bx1.02+0.11 0.011 Lt AEEAFHCHEEIETL TV (p<0.01).

Glomerulosa
o Control
1001 « high sodium
" « DOC
S 80
-]
3 TR
c 604 f
® L
*
e a0
5 4
he) 3/
< W, 5 % . g i I ) I 1
] —— 1 1 1 1
g —F 3 3 s 5 3 3 i——F
€ 5.2X107" X107 X100~ X107 X10°'° X10=° X10=° X10°7 X0 M
1.0 Glomerulosa
i)
©
2 0.8
S
S
o 0.6
c
[o]
@
W 0.4
o
S \{ 3
e ———
S 0.2 H/__Jli__*l ’—{QP';E{/,I T
Pt 3
0

€ 5.2X107™ X107'7 X107'F X107" X107'° X10™° X107 X10~7 XI0-° M
Angiotensin I
Fig.4. Dose response curves of corticosteroids released by A II. Symbols: O, control
(normal rats); ®, high sodium (salt-loaded rats); ®, DOC (DOC-treated hypertensive
rats). Each point represents mean + SEM of 4 experiments.
Significance (p<0.01) is noted with an asterisk.
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4. BREREC T 3 BIBEEBO cyclic AMP
E£zDwT (Fig.6)

LERBICE ) 2 REHERFOA v Fa—y a3y
AY 7 A cyclic AMP 2 HI%E U 7z, BRK B, R
BBt AL, K BRICHL cyclic AMP 0
MEGRED s E»oiz, Ll ACTH & ioxt
LTI, M RBHE TR 5.9X107 T VEEIZTE
BEOoMNMRGE 2RO (p<0.01, HEFHE0.306+
0.112 pmol/10%cells D7 4 £%). ERRBHIE T EE
DEIMER % & 7e B E TR 2 » 572,

& =

BB EH MR #5513, 1968 £ kloppenborg 59
DWBIHEE Y, BEITTRHLBOHB A LEINTH
3, R & 5 BEEBRERISHO—2RIENES

na&, BEOFERANEIEEEMRIC X DB~
B, REEBAIAAEAVEFHEICHEL Two
POFEEEL T E199 o CEEORIBRER
BBAToA FOEERE FNCRT 2 EFope
% in vitro TR T2 L TCHALFREZELZONTL
5,

AEE T3, Haning SWOFEICHELT, a5+
F—CMBIZ LD F oy FEIBBRRBRUNE - BRBEE
B e B L7z, Z0RER, BT 1EH: DR

TIE TR 1.6 X 1058, MBTIEFH 2.9 X 105(E 0 gk
Mg B &, 31T Haning 5WO8E L~ L1, 2
ORETR MBI 2 O HRREBHEADE - @
BHEOBETH S, BEEORE TR, BEMETICER
AT - R EHEEOBRERE I WS URTHY,
NABMREEROIBEESO T VAT o v EEITIFE

1001
Glomerulosa
o 80
ng ° Control
2 601 = high sodium -
g « DOC * * "
g 40 .
2
2 ks
2 Bl \}\I‘\.
< I-m§
1——1—-—-*_[
0.
22 36 5 6 8 9 10 11 13 mEq/L

1.01 Glomerulosa {*

. N
» ) N
0.8 "
< } b
~
£0.61 / /L—\{*\\
* —
§ 0-4-‘ } I/ *
0n
[o]
(4]
£ 0.2 L} __&]_;_‘I{_I/I/ }/{p——}
O 53—t —f—

~

8 9 0 11 13 mEq/L

Potassium

Fig.5. Effect of potassium concentration on steroidogenesis. Symbols: O, control (normal

rats); ®, high sodium (salt-loaded rats);

®, DOC (DOC-treated hypertensive rats). Each

point represents mean + SEM of 4 experiments. Signiffcance (p<0.01) is noted with an

asterisk.
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APERDILVNI ER ED S, 1ZITHUR L B B
BEREE R

Cambell 5%, 7 v BIEEBMHROAT o1 F
EACRIETTHBEOREERETL, WHMmnRE
BRSO DT VAT O vERSWMEED
BoREKEBEFREHAO»ICLEL, IOZ kit
“povel aldosterone stimulating factor” D1E7E & #iFE
Licds, Sk, BIEEEMREEECTLVRRAT o054
WEPHBECT 3B, BCHRBEORELER
L, EBHMOBERERBED NN Y $2BHI2LT
IEBRBELEZOND,

THRATO Vi, BIERERREMRC L >TE
mama i, e U GEURMEIC/ER L, Na BIRIT
pEETI L, KEMRERT I L& E
kD Na, KB RESBEELTWS, > T Naf
BRI RCEST 22 ORHEF BTNV R T
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Fig.6. Cyclic AMP production by rat adrenal cells exposed to ACTH, A II or potassium.
Cyclic AMP output is expressed as ratio of stimulus (pmol) to control (pmol). Each point
represents mean + SEM of 4 experiments. Significance (p<0.01) is noted with an asterisk.
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Fig.7. Schematic presentation of aldosterone biosynthesis. Arrows with solid lines
represent the synthetic process to aldosterone and those with broken lines indicate possible
acting sites of peptides, amine and ions considered. +, stimulatory effect; —, inhibitory

effect.
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Abstract

The mechanism underlying the suppressed secretion of aldosterone in deoxycorticosterone
(DOC)-salt hypertensive rats is not clear. The present studies were designed to clarify this
mechanism by evaluating the responsiveness of mineralocorticoid to isoleucine-5-angiotensin I
(AL, a'"2%adrenocorticotropic hormone (ACTH) and potassium in isolated glomerulosa cells of
DOC-salt hypertensive rats compared with that in those of normal and salt-loaded rats. Male
Wister rats weighing about 50g were kept on normal sodium diet (0.23% Na, 0.95% K and tap
water, normal rats), high sodium diet (0.23% Na, 0.95% K and 1% saline, salt-loaded rats) or
high sodium diet plus DOC treatment (DOC-treated hypertensive rats). A dose of 12.5 mg/kg of
DOC acetate, in a microcrystal suspension, was subcutaneously injected once a week for 4 weeks.
Glomerulosa cell suspension was prepared from the adrenal capsules by collagenase digestion.
Two milliliter aliquots of the cell suspension were incubated for 2 hr at 37°C under 95% 0,-5%
CO,, in the presence of a stimulant; AIl at 5.2 x 107'* — 5.2 x 10° M, ACTH at 5.9 x 10'*
— 5.9 x 10° M or potassium at 2.2—13mEq/L. Basal production of corticosterone (Kendall’s
compound B : Bg) by glomerulosa cells was significantly lower in the DOC-salt hypertensive rats
than in the normal rats, while the production in the salt-loaded rats did not differ. Basal pro-
duction of aldosterone by glomerulosa cells was significantly lower in both the DOC-treated
hypertensive and the salt-loaded rats than in the normal rats. During cell incubation, in the
normal rats By and aldosterone production were increased by the three stimuli. In the DOC-
treated hypertensive rats, Bx production was increased only by ACTH, while aldosterone pro-
duction was not increased by the three stimuli. In the salt-loaded rats, Bk and aldosterone
production were increased by ACTH or potassium but not by AIl. The ratios of aldosterone to
Bk outputs after ACTH or potassium stimulation in the salt-loaded rats were significantly lower
than those in the normal rats. These results suggest that main mechanisms underlying the sup-
pressed secretion of aldosterone in DOC-salt hypertensive rats may be due to the reduced sensi-
tivity of glomerulosa cells to AIl and the inhibited enzyme activity in the late step of aldosterone
biosynthesis in the adrenal zona glomerulosa. In addition, it appears that the reduced sensitivity
to AIl was caused by endogenous AIl deficiency and hypokalemia and the inhibited enzyme
activity by sodium excess and endogenous AIl deficiency.




