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Pathophysiological Significance of Angiotensin II Receptor
Subtype in Human Adrenals

Akiyo TANABE, Mitsuhide NARUSE, Kiyoko NARUSE,
Takanobu YOSHIMOTO, Toshiro SEKI, Naoko MISHINA,
Toshihiro IMAKI, Zheng-Pei ZENG* and Hiroshi DEMURA
Department of Medicine (Director: Prof. Hiroshi DEMURA), Institute of Clinical Endocrinology,
Tokyo Women’s Medical College
*Department of Endocrinology, Peking Union Medical College Hospital

The adrenal gland is one of the major target organs of angiotensin II (Ang II). However, the
pathophysiological significance of the Ang II receptor subtypes, AT1 and AT2, in human
adrenals has not been elucidated. We investigated the mRNA expression of each receptor
subtype and their role in steroid secretion in human adrenals. Expression levels of AT1 and AT2
receptor mRN A were determined by reverse transcription-polymerase chain reaction followed by
Southern blot analysis of normal adrenocortical tissues (n=6) and several adrenal tumor tissues :
aldosterone-producing adrenocortical adenoma (n=6), Cushing’s syndrome (n=6), and pheo-
chromocytoma (n==6). Steroid secretion was examined % vitro by incubating tissue with Ang II
(1 xM) or the selective AT2 agonist CGP-42112 (1 M) in the presence or absence of the selective
ATI1 antagonist CV-11974 (1 xM). mRNA expression of both receptor subtypes was demonstrated
in all human adrenal tissues examined. The expression levels of AT1 and AT2 mRNA tended to
be higher in tumor tissues compared to normal tissues. Ang II-induced aldosterone secretion was
suppressed 50% by the addition of CV-11974. CGP-42112 increased aldosterone secretion by 55%
over the control, which was not suppressed by CV-11974. Incubation of adrenal tissues with Ang
IT or CGP-42112 did not affect cortisol secretion. These results suggest that AT?2, as well as AT1,
may be involved in the stimulation of aldosterone secretion and tumorigenesis of the human
adrenals.
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TRBLLERZRT I H 6, Mildost, #
JEZ O OMFEHERED FET I B 1T 5 HEIDIRE &
nTwz, —@ic AT2ZEEE A EYRMEE
JEW 7 ¥ AT1% 14 3 Ang IOEYER c#PT
HNCPER T 2 2 L RBENTW B, —HT,
DR T % 27 —7 Y EOR i
vivo BT LZMERE, LD RER &,
AT23 ATIZER L HHFCER T 2 & OIkE
bAHhOIS,

Ang HOFELZENHRE THIEBIREVWT
b AT1E AT2HZRFRDOEEIH SN T 519
2, b EIBEBI 2 ZDEERTFREA LREEHE
HBEZEOFMITHTH L., 2 I TEHETIE
reverse transcription-polymerase chain reac-
tion (RT-PCR) 2wt MEIBFHGET D AT,
AT2%Z 5D mRNA #EREZBE T2 £ &b,
AT A RGBT BZERY T 54 7ORE
% in vitro THRET L7T: D THET 5.

NEE LUHE

1. e PEIBMEREICE 175 AT1, AT22AE
mRNA NHIH

EHAEOFMICEL Tl BB DRE XS
THFEEBN THRE SN EFRIBE K EHEB (n=
6), BEIBEEHMONTEONTLT VAT a VE
EBRE (n=6), 7 v ¥ Y ERFEORIBRE(n=
6), BEMiaE (n=6) O&MBEBE AW, %
5 AGPC #197T total RNA (tRNA) % HiiHi 4,
DNAase (Takara Biomedicals, Kyoto, Japan)

il

MIBRITo72. D tRNA (2ug) % template &
L, oligo dT primer ¥ & OF MnLV reverse trans-
criptase (Boehringer Mannheim GmbH, Ger-
many) ZFWwT cDNA 28Kk L, ATIZEE,
AT AR B I UOATFE L L TOE B
glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) % # % sense primer (AT1: 5’-GCTG-
GCCCTTTGGCAATTAC-3, AT2: 5’-TCAA-
GGATGTCCTAGCTCTG-3, GAPDH : 5°'-TC-
GTGGAAGGACTCATG-3’) &k anti-sense
primer (AT1: 5’-GCTTCTTGGTGGATGAG-
CTT-3, AT2: 5’- GGCATATTTCTCAGGTG-
GGA-3', GAPDH : 5-AGTGTAGCCCAGGAT-
GCC-3") # Hw TRT-PCRE® W17 L 72, &
primer (20 pmol) &2.5U Tag DNA polymerase
(Perkin Elmer/Cetus, Norfolk, CT)&E KL
(50 ul) Z—E D71 A (denaturation : 94°C
30 sec, annealing : 58°C 30 sec, polymeriza-
tion : 72°C 45 sec) TRIGE ¥ 72, ATIZELR,
AT2Z 548 X ) GAPDH mRNA © PCR EY)
&L FRENIZTIT, 706, 324bp DY A X &R L
7z, _

PCREVMIOREIZ 1 %7 Hu—RAiZ X 2EX
WEE, vV T ay MEMCE DTk, TR
bbb, 0.75 M NaCl, 2.5 mM EDTA, 100X

~ Denhardt’s solution 8 & tf50 mg/ml denatured

salmon sperm DNA &7%0.02 M Tris buffer
(pH 8.0) T, ATIZAEWE, AT2ZBFEHRB LU
GAPDH mRNA D3P #Z 2% oligonucleotide
probe ZHWTESCTNA 7N F A4 ¥ —v 3,
0.2XSSC &£0.1% SDS T¥etg, A+ —b7 Y4
757 4 =517z,

RT-PCRzBUI A9 4 7 ViKEHEE L O
tRNA OHEKRGEEIZY A 7 V125, 30, 40, tem-
plate tRNA £0.5, 1, 2, 4ug DEHETTRT-
PCR % JtifT U THRET L /2.
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FHTHESNI 6 FID 7V R AT o EERE
1607 v ¥ v TR ORI BB 2 v
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L, Ang II (1 xM, ~_X7F FBF3ERT, KK)
T Z BN AT2Z AT 7= X b CGP-42112
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ATI, AT2mRNA O8> R 23D 72, SEIEHE
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GAPDH mRNA THIEL, 6 TOREL &
OTCHEEMICHE L] (M 3a, b), 7VERT
O AR, 7y vy OERE, SOEE:
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T2 s Ang IIZEAE mRNA FIH I 138
SDREERDR Mo T,
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2 ] g ] o] &1
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© | - o 9 A
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- - -
s K < K
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total RNA (ug)
X1

total RNA (ug)
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BT 2 tRNA EKEN &9 4 2 VIREEOBS
EBICIF30V A 7 Vi B MBI — 9 F 7T 0%, TEIZIZ0.5, 1, 2,
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HEIZE 6 Hh 5B 5N EEDO mESEM, * : p<0.05 vs IEHEIEKE,

Riz, & FEIBMHBICB T % AT1, AT2ZA K
DATaA RPWCBIBEE 27 VERTay
EAREE 7 vy v TREBRHOREZ Hwic in
vitro DEERTHRET L7z, 7V R A 70 > OERESS
W (PN RTF o v ELEKEE: 181.2+13.7,
243.3+£24.6, 375.0%£33.2, 390.8+58.8, 475.5*
60.8, 550.4+26.8 pg/mg tissue/90 min), IV
FV =V DERESW (FIVE AT 0 v EERE
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H, mRNA WTFNOVRVTHIEFHI N2 &
W25,
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UL L7256, Ang I, ZEOMEER T, 7
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