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[ Abstract] Tt has been proven that familial aldosteronism type I is related to 11-beta
hydroxylase ( CYP11B1 ) /aldosterone synthase ( CYP11B2) chimeric genes. In recent
years, accumulated evidences indicate that the genetic basis of primary aldosteronism
may involve chromosome 7p22 candidate genes, polymorphisms of CYP11B1 and
CYP11B2 genes, mutations of ion channel-related KCNJ5, ATP1A1, CACNA1D

genes. The article reviews the progress on genetic basis of primary aldosteronism.
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FEFRAE, v M0 AE B R L B A P 23 B PR
o BEESWIKOT AR, IR IEAE 1 B i KR
ERE, A5EMEREN 8% ~13% ", JFEE
$iE Al 4 R IR SRR ERI AN SR, HETE A3
IR G R AE £ 24 = (FH- [ \FH-1I .FH-
), 8 & v JE B AE 3= B F B B W R &
( aldosterone-producing adenoma, APA) | £ & [ %
[E EF 14 22 5E (idiopathic aldosteronism, THA ) | J& %
PR b i R S AR R o B 5 . BURE SR I
JERERE 5 8 A M D TR A R 38 £ A T 5 0 R AR —

1 HKEMEREBEENEETRR

HEHWME RN S REREREES, B4
ESE FH- T2 —Fkdy 118 24LEE (CYPLIBL ) /B
(B i & B ( CYP11B2) i & 4 B 8% 1 3 e 8
RS EN, FH-T 5 7 S a kg RS
LRI (Tp22) L EREZ B A EDI R R,
FH-TM 5 KCNJ5 i T158A . G151E 11578 A
RAFR, LRGSRk A HAMSE, RE HAET
i TR T IR R S TR R .
1.1 FH-1 5 CYP11B1/ CYP11B2 & 3EH

FH-T 5JEBEAER 0.5% ~ 1%, HF A
R TEIE K B R R R R (ACTH)
TR, 25 LT I L 18 7% K i i (18-OHF )
e 18 45 57 i % (18-ox0F ) 7KF RAR LI 'E R T
MY o R A IR A L LR IE R, A4
BRI ERA H X P Sl kR R B XUk , IR &
PR 2 A B R I IR TR R Y B R
R AR IR

MR, — RN R E S UFE, FH-L2—Ff /i
CYP11B1/ CYP11B2 #ix & R H G B e i B
PRI, CYPLIBL K& R T YL {4 8q24 , 3@ H
TES EAR R BHOIRAT 3RS , 4RAS CYPLIBL R, 4
A 11 - S0 R Jo o 7 4t Jll B¢ Tl . CYP11B2 LA
WAL TR 8q24 B H 7Y LR B2 BiBkoRAF &
ik, 4% CYPLIB2 2B, A 25 48 S o I s e 1
Fil, CYP11B1 5 CYP11B2 H:FBA = B R WE M,
PSR EEG]_EIiF% DNA 28N S AL T8 4%
BIARFEERAS! . CYPLIBL/ CYPLIB2 3 &3 H
RPEF CYPL1B1 E: 5 f1 CYP11B2 E[H 2 8] (A
Seagr, H 5wk B CYPLIBI B FH (45 /H 30
1), 2T LR ERERAT, BETYEER

CYP11B2 J54E, H 3° ¥k 6 F CYP11B2 [, 5%
1 B IR RIS, fe7F B [E i . 18-OHF 18-oxoF [
AR, Lifon % (BRI R A, Mk & LA TR
B ERRE RHCRE R, 5 CYPLIB2 R
IR XIS R SRR A ], 5ROIR A B R i
PRI BTG 1 17- 324008, TRt ik & RS
R R SROIRAT B R O R R R R,
Rll 18-OHF #1 18-oxoF

HT FH- T B LiRsfe =8 5, Hal, .
BH IS EEEE GRKA TS ETRE
i3 PCR . Southern ER3YE | B H2 M J3 45 BE B 7 12
e I A B R EEAE S & P R CYP11BLl/
CYP11B2 i & 2, fidx FH- [ M RWER. H
E HTER E o O R A 2R K2 FH- T (14
B, B DUEREE M ZOR P H A 5 & 24 h R
18-OHF }% 18-oxoF B2 Wi FH-1 , ik &3 H L
WrsE A 7 [ PR EE, W RE A JE FH- 1 2 W7 AR
ERIF T
1.2 FH-115 7p22 #H

FH-T1 B9 3L FH- [ & 5 ~ 10 4%, 24 /7 R
RERIRHRI 6% 7t —FhF Je o fh Bt
YR, FH-T BE¥RA APA 5 IHA FIHKKE,
HATWAEY A RERIEST B4 5 APA & THA
TEBERRS,

AT AG R FH- 11 /8 15248 5, (B A
BEEKIE, 5 FH-1 R, FH-T fE#tfE L 5
CYP11B1/CYP1IB2 & RKE XY, BHREE £
HEAN FH-T R R ImRRE S Tp22 K250
Bk &, 7p22 | %) PMS2, RBaK, RAC1 %
GNAR £ n] 6B 2 5 FH-TI 3% 1% A0 5% B9 ok & &L
RU (BERT M AR & B 7p22 B FH-T KK
HEAMEAZAET ) R E Carss £ BB HBF
FAWIETE,7p22 R 5IREEAE &% B M X 1
REEHE FBE( >50 kb) B ABBRE

Tp22 B T REEE B 4 M AR K B W] BB
TEH R ELE P EXT 'E R (REN) - L Bk EK
(AGT) - EE[E i ( aldosterone ) 245 ( RAAS £4%t)
EIREE S, o, PMS2 B H 4n b5 1Y 5 1 R
CIE SRR b4 e EIFNAT c PN Y St ez s
IR 47 B ( Turcot ) £5%-G fiEAH5C DNA B 45T
B2, RBaK 2 [H =4 5 WL W BB 40 i
X Be AR M HE R A S 2T . GNALR
EEZH5RMEGE S RANA TS T, GBBRE
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BRI AR, B ROBUBERELRE™,
RACI ZE[HM 1 A W40 I PR T b R B EAE
M5 s ER"  #EE FH-T 2 —FfF L
VF B B S5 B A B R T A A R AIE 4 R A 2R
L, BAR HAT AR R Tp22 L 5B HEAMEXH
Z7F (B 1 3R [F A8 40 i A K B B R TE B A FE
AFREEHS S FH-TT R £ R ERILHIZ —.

1.3 FH-TI5 KCNJ5 3H

FH-TI A% 55 L, HoAf A o S - i ok &
WAk 7= KR 18-OHF X 18-oxoF, % E %
Bl L3 A R LR, P R R B T
RGP AR A A B R E , TEMOUI'E E AR
PIBR, BURBEE (BL4GIR R ERFIBORIEF]) XHEYT
TR TERC

5 FH-T —#¢, FH-TI 843845 75 5t i R 3
Wi, A A¥LE Lifton F AR FTAFIT 45 R KA,
Z 54015 N R 48 I 9 B 78 i ( GIRK4 ) ff) KCNJ5
HEARL S FH-M A X, ZHREDIEELH
FH-MIZR R & PRI T O TH R SE R IR, 26
BIF 44 & 315 KCNJ5 35 H =8 AF—3F 158 fif
PR R B A TN B ER (T158A) 1 oS, %t 21
ANFERF FH KR (FH- 1 BRoh) w46 4 & BIBF
FEEESAIFSE TIS8A F[H 2878 [ [F] B, A Hop— A
BARMFH-MRFRM 2 HIEE G L EH—FHH
A& P KCNJ5 5 A —5 151 i B &R ¥
AR (GISIE) ' ghah, A5 i8R
# TIS8A FH KA e T B IR &L B HACLS
AT L, & BUELEE R A AR TG 2L B 22 48 HACIS
B 5.3 451", Charmandari Z51 (3R HF3E
N FH-MREMEFESTILG ERAT
KCNJ5 2 H E58 157 (i R BRI N L AR
(1157S) ,

KCNJ5 |37 5 [R] 2 75 e 8k T I A e 3 2 149
PLHITTBE 5318 -l JE B BE 3 in CYPLIB2 3%
HBARK, T ERRERCR AR IR A B T
B, S B BRI L R 0 Y
R EGE T, R M Rk R R G S WEE S T
Ko KCNJ5 1Ayl Rl A8 B B 1l E e Btk
MU AN TR THE T WS T
T, B L R o A P AR A, S0 H R AT S
i, SEAEANESE I, S —2 BT s
AR 1 R VR R (1 ST P A TR [ TR R 40
BT IAESEIEESA Y P R R

i . 18-OHF }% 18-oxoF KRB,

2 BREFRBRENERTR

G IR R AN [R] , BRI SR B AE ¥ 352 1%
BRYARZMERWILFEEN. BT
JRBEE ) 3L 05 R E AL T APA J THA,
JEUR A B L i R R A A RN i R T R R
IR A Lr A B8 BRI ESE S I, B TO A DG BRI
PHoRIE . BFSCUESE, APA 8153 K B F il E AH
% KCNJ5 ATP1A1 ATP2B3 ,CACNA1D ZE3: X 1
i [ A BAH G CYPL1B1 . CYPLIB2 BEE £
SHEREE,C EEMIKZ K (GPCR) | Wi IG5 R IH
A K EHF-1 (TDGF-1) \RAAS R GEAHCH:F =
Fik %, M HA #f FEEH CYPLIBl K
CYP11B2 B:FHHZ /IS AEE X,

2.1 APA [ FES

2.1.1 [ EWE I BUk APA 5 RAAS R4 41
RERE  RIEXT M AE EHKR 12 G 8, APA 7]
S RFNZSEY . i A B R 118Uk APA(ATI-R
APA) FLM A R R A BUBR APA(ATTI-U APA)
ATII-R APA FEM'F kIR K BBk ARy 41 i 41
B, B3O R 2K K SRR i 18-OHF J% 18-
oxoF FiRIKF— A, L BT R 1 a3 i
REE TG . BF9E R B, ATII-R APA B35 5 AT
II-U APA B E LR (ANP) R Z AL
Bgll Taql & Xhol I )55 B AT RRFFAE & A
U7, 5 ATI-U APA BEHH, B R4S
M5 B8k 2 244k AT2 mRNA $(E7E ATII-R APA
BE P B, T RENLAGT . il Bk K2 &
AT1 .CYP11B1 J% CYP11B2 %) mRNA 32 7EW
HEERBEAZR™, BEVRERETE APA
FE LB ERMEERESREE D KA AGT
(Thr174Met) % REN( C-5434T, C-5312T, A Bg/I
G)HFE A, FRIEFE I R IA R AT i
AL EE RAAS R4, RiEZIME KKK LA
PR [ R A o

2.1.2 APA 5 KCNJ5 H 29 40% [1] APA i
HFETEMR LA KCN)5 SEH =A%, ;X 86 APA B3
2R, KA T, SR SR A G RAE PR AR X
FEEH, ESCIRF) Lifon FIBATE 8 4] APA B
B 441 b % B KCNI5 [H 58 151 i B &R
AAEEMR (GISIR) K26 168 (5t & BRi% 78 ke
SFER(LI6SR) (1 2 geAst® | W5, Azizan 2515
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XF 73 HlRECFRE R APA B3 E R4 4 DNA
HIBFEE £ B KCNI5 R 56 157 i F 5 &R R
(dell157) , Williams 2 %t 112 5] APA B3
AT W& B — 1 H7 1 KCNJ5 B[ 52 48
5126 fLEAAERBE R AR (TI20A) , RAREK
FI AR S E | B 2<% E 955 4 b s 4ioE
T APA F3# ) KCNJS LR _AR , H 548 2R 43 5
g B W 34% (129/380) . Mk F| W 38% (10/
27) 5 E 44% (20/46), H A 65.2% (15/
23) 1 REAL ST A EBE AT T % T APA
K KCNJS B R 5 748 B B 50« 38 13 A6 I 48 451
APA B E M E AN, R E S 12 B £
GI51R =78, 13 #7F7E L158R =48, 1 #i|/F1E
dell157 78,1 Bl {74 —FPFT 4B A R AB—58
148 fir 48 2L TR I 46 A TR 2 R (148dupT) 7 %58
7 I ET I P Ah R L ARGE .

KCNJ5 5 Ef% GI151R K L168R 28484 T
P [e 2 O B B 3 B B M iR —— H AR
BERTER(CYC) WEF L, 1 GYC WS
B L RRERIRA 40 B S S U AR DG . Bk
PR B B b B ERR Y 40 M 1 B0 B - RURE R
R A Bh & S [ PR R, 22 CYPL1B2 3
H 3R 22 R BROIR T 4t M 3 2230 58, i A2 0k
BSR4 R, KCNJ5 3L FE RS APA % A4
FIBLH] BT RE i 5 WL 4E B F 28 4-1 (VSNLL) B
%, VSNL1 7 KCNJ5 F: R =48 i) APA h g 3%
K, BERGE L AR B AR AL 2 H295R 40 i 4%
B RRET, A EEM RN EERKZTANR
D R AR R 3. 2 A B L5 %, AT TR gk
[ L 72 A L _E AR ERR A A B

AN FERHT I R BEE TR R, B B
FERBILT FH-TM XFR5r APA BEHTIRER
H: KCNJ5 2K 235, &% FH-TI 1 ATI[-U APA
¥R] = A k&2 18-OHF } 18-oxoF, FH-TI 0] fiE 2
ATII-U APA f—Fh 45 pk 67, B FH-TI 5
APA H)iBG 1 A e 2AH R, FH-TI# KCNJS
SAR IR PEN, T b BR B TR A, O
LRREE K3 A T APA (%) KCNJS =48 {4l
MR, ROLT /0808 ERR A, S SO T o
B, 2R U R 2 — P RS IESE
2.1.3 APA 5P BI ATP 53N £ 7% fi) APA
FTE RSB T/ 3 B F-ATP B o W HA L HY
ATP1AL 2 [N 2% 4a 15 it IR 45 & -ATP i 19

ATP2B3 XA %’Em‘m - Beuschlein %[28] Xt 474
BIERI APA BE TR R, K 5.3% MR E
FETE ATPIAL BRERAS, O R R NA
104 {7 5% B EREE MG &R (L104A) | 58 332 fif
RAARE N H AR (V3326) , 5 100 A7 8 HN
RERGRK (delP100) LA K 58 104 37 S50 R GLR
(delL104) . BH 1. 7% HBFEFETE ATP2B3 JLH 2z
s BB R IR NS 425 i S s J R R
(dellA25) , DA K2 55 426,427 £ p5 45 2 2 1 2%
(delV426 ., delV427 ), Willaims 28 %% 112 5]
APA BEMWAR WA T AR PR ER,
6.3% B E A ATPLAL B K578, I H 58 99 7
RHAREEEIR(GIA) 5%, ATP1AL
FERE APA KA MHLEI 5 KCNIS R, 5
P BT TS I R S A R B R IR
%[28] .

2.1.4 APA 5 CACNAID #[H %y 9% APA &
HFTESRS L R85 25 F3@ 38 ) CACNALD FE[F %
A5, H SR BRI G 5T /N R S i
FAM FEARXT APA F1THF5E, K BLTE 10 D3k
RAFEIHA 9 %4 T ATP1AL 1 CACNALD %
R RA I T % 474 Bk APA B
WRER R IME A 44 6] 8 & 74 CACNAID £
HRAE, RANL AL TANE T 6.8A8B.14.16,
23.27.32 b, {UHESE 747 SRR ERE NS &
FR(PT47L) , %5 750 fi pi R R AR Z W E AR
(I750M) , 58 767 i S AN ERFE N AR
(P767L), 2% 770 L A H R &R % &R
(I7T70M ), %5 403 i R HEBRE I B AR
(G403A) % 76 N iy 16 A~ 3k [H 58 A1 230
CACNAI1D F K278 2 APA & A WAL 5 H Ath
TN B S sk 2R ATP2B3 ATP1AL,
KCNJ5 S22 10, 3 o B A8 85 & 7 | ] 4 B 15 1
ISR, LA SREL RS RED
G AE DY I IR RN A R B A PR A o6 B
%%ijj[z%o] .

2.1.5 GPCR.TDGF-1 ¥ HHWE£EE Ye &Y
FITFIRIESE R TR A B 32 1A 5 Rtk 32 k4
TEEREER B EZ AR RS ERZIE3.B
TIPN fZ 332 R 25 1 A ACTH 32 {k%F GPCR J:H
fE APA ' bR A TR R A 5 I B I AR it 25 AT
B GPCR XA O EIEI BRI /K- 5 22 7K - 5 1F
HHE AR B AR AR AU BB BN 543 1 2 Y
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£ ] DL g5 CYP11B2 JL [ 5 shF B 1,
T PN RRIE 3 U I EL IR (Y BB 7 o {HL GPCR Z: K] 4
B 5 B ZIR4 AR ER B R 21k 5%
T A R BRI S A, B R —

Williams 2572 14 BF 5% % B1 TDGF-1 % [A £
APA BEE L IRA L PR RIL, TR YT TDGF-1
1) H295R ' b A 44 ek v, 1 (36 B 149 430 A G I
BEEKENERT LAT 3.8 £, TDGF-1 j&—Ff
VEEEDE AR LR WE 28 I, 78 Nodal {57538 %
HhART] /b, TDGF-1 BEAEIE IS 5 I8 B 5
S, JELE H295R ZH LA T, ] DNA 2
it , S P (IR 0 2
2.2 APA % THA 5 CYP11B1 3[X .CYP11B2 #[A

ke BRRE B H A ERF] 3 E 4 E AR
JESZ, APA & IHA Bk A=Al g5 CYPLIBL A
CYPLIB2 LA FJLMER ZEERE R OREE
5 E B BUEF (SF-1) #HE # CYPL1B2 j5 3l
344 AL B L B GREE X ) B 4 (C 2B
T);@CYP11B2 F B — 1~ MN& T (intron 2) gk
Y6 9 CYP11B1 3 [H i #/%; @ CYP11B2 G
A2718G (rs6410) 5 58257, gk B % 3
4 b i XU 134 5] APA f535 .45 f5] THA /&
F I 112 {5 [) b X 1f R IE 8 A B CYP11B2 FiI
CYP11B1 ZEH W FAZ B AL TR, 2
A2718G ZEAENLE S APA FI THA A, H5EH
SN SRR A, KA B C-344T intron 2 Z M
L5 APA Fl THA AHK, R FTRE ik =
S

FIREFEZ AR AT APA 5 IHA k4
FIMLI] BT BEAN T -344C 5 SF-1 456G 71 2-344T
# 5 4%, SF-1 BESEAEIMLAT Ik 3R 24 AT2 i $5
T CYP1IB2 331 BT 4, B, C-344T %
AFREREIE N CYPL1B2 J5 37 RiE T , AT B0
B4 Mg £, Ak, Connell 2 BF 5T 4
B, B 5 BRI A ——11-Jfid 480 FZ B TE -344T 2878
AN KR E £, C344T 5878 W] BE fE % 4 1K
CYP11BI1 B&EM:, S 30 11-J0 0% R e i e i 2.
R, 3 2o S 5 R S A& ACTH 4336 4%
B2, N3 L ARSRCRA M & SO
FEERYE £, A2718C 5 C-344T {74 S FEH &
B, AL I C-344T Z5UMLHI 530 APA J¢ THA k&
. 4h, CYPLIBL 5 CYP11B2 3 [H £ A MK

AETTHES T i - 4k - ' LR (HPA) Bl 918
P R K, B0 R e R

3R E

LA, B X R A AL = T R IR AR
I8, TR IR BT JU L& FH-TT J2 APA 25938
2B T IS TRt . (AR EE
Z A RO, WER FH- T A, HoAt % 5 R AR
AT B R RE B, 2 R 3R 1A R 235 kAR
1R EAE A2 2 FOMLRI B R g —2P 5T o AR
BB LA BT B T X, R Ge B IR REAE 12
T AR R A S A — SRR , FER L
ARBS IR F PR 5 2 DA ] A RS A Btk
FroM -0 25 3 B L TR B AR Bz D, T e I
BEAE R I W AA T T AR AU R B B

S XK

[1] FUNDER J W. The genetic basis
aldosteronism[ J ]. Curr Hypertens Rep, 2012, 14
(2) :120-124.

[2] PIZZOLO F, TRABETTI E, GUARINI P, et al.
Glucocorticoid remediable aldosteronism ( GRA )

of primary

screening in hypertensive patients from a primary care
setting[ J]. J Hum Hypertens, 2005,19 (4) :325-
327.

[3] MULATERO P, MORELLO F, VEGLIO F. Genetics
of primary aldosteronism [ J]. J Hypertens, 2004 ,22

(4) :663-670.
4] ADLER G, WIDECKA K, PECZKOWSKA M, et al.
Genetic  screening for  glucocorticoid-remediable

aldosteronism ( GRA ) : experience of three clinical
centres in Poland[ J]. J Appl Genet, 2005,46(3)
329-332.

[5] MULATERO P, DI Cella S M, WILLIAMS T A, et
al. Glucocorticoid remediable aldosteronism; low
morbidity and mortality in a four-generation italian
pedigree[ J]. J Clin Endocrinol Metab, 2002, 87
(7):3187-3191.

[6] LIFTON RP, DLUHY R G, POWERS M, et al.
Hereditary hypertension caused by chimaeric gene
duplications and ectopic expression of aldosterone
synthase[ J]. Nat Genet, 1992,2(1) ;:66-74.

[7] STOWASSER M. Primary aldosteronism in 2011,
towards a Dbetter understanding of causation and
consequences | J ]. Nat Rev Endocrinol, 2011, 8
(2).70-72.

[8] CARSS K J, STOWASSER M, GORDON R D, et al.



5 5h, % JRUR VRS B BRI 2 AR AL S BT FUE R - 617 -
Further study of chromosome 7p22 to identify the Association  of  restricion  fragment  length

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

molecular basis of familial hyperaldosteronism type 11
[J]. J Hum Hypertens, 2011,25(9) :560-564.
STOWASSER M, GUNASEKERA T G, GORDON R
D. Familial varieties of primary aldosteronism [ J].
Clin Exp Pharmacol Physiol, 2001,28 (12) :1087-
1090.
LAFFERTY A R, TORPY D J, STOWASSER M, et
al. A novel genetic locus for low renin hypertension:
familial  hyperaldosteronism
chromosome 7 (7p22) [J]. J Med Genet, 2000,37
(11) .831-835.
SO A, DUFFY D L, GORDON R D, et al. Familial
linked to the
chromosome 7p22 region but also shows predicted
heterogeneity[ J]. J Hypertens, 2005,23(8) :1477-
1484.
JESKEY W, SO A, KELEMEN L, et al
Examination of chromosome 7p22 candidate genes
RBaK, PMS2 and GNAI2 in familial
hyperaldosteronism type II[ J]. Clin Exp Pharmacol
Physiol, 2008,35(4) .380-385.
SKAPEK S X, JANSEN D, WEITF, et al. Cloning

and characterization of a novel Kruppel - associated

type II maps to

hyperaldosteronism type II is

box familytranscriptional repressor that interacts with
the retinoblastoma geneproduct, RB [ J]. J Biol
Chem, 2000,275(10) :7212-7223.

GELLER D S, ZHANG J, WISGERHOF M V, et
al. A novel form of human mendelian hypertension
featuring nonglucocorticoid-remediable aldosteronism
[J]. J Clin Endocrinol Metab, 2008,93 (8):
3117-3123.

ZENNARO M C, JEUNERMAITRE X. Mutations in
KCNJ5 gene cause hyperaldosteronism [ J]. Circ
Res, 2011,108(12) ;1417-1418.

MULATERO P, TAUBER P, ZENNARO M C, et
al. KCNJ5 mutations in European families with
familial
hyperaldosteronism [ J ]. Hypertension, 2012, 59
(2) :235-240.

OKI K, PLONCZYNSKI M W, LUIS LAM M, et al.
Potassium channel mutant KCNJ5 T158A expression

nonglucocorticoid remediable

in HAC-15 cells increases aldosterone synthesis[ J].
Endocrinology, 2012,153(4) :1774-1782.
CHARMANDARI E, SERTEDAKI A, KINO T, et
al. A novel point mutation in the KCNJ5 gene causing
primary hyperaldosteronism and early-onset autosomal
dominant hypertension [ J ]. J Clin Endocrinol
Metab, 2012,97(8) :1532-1539.

TUNNY T J, JONSSON J R, KLEMM S A, et al.

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

polymorphism at the atrial natriuretic peptide gene
locus with aldosterone responsiveness to angiotensin
in aldosterone-producing adenoma [ J]. Biochem
Biophys Res Commun, 1994 ,204(3) ;1312-1317.
ODA N, TAKEDA Y, ZHU A, et al
Pathophysiological roles of the

adrenal renin-

angiotensin  system in patients with primary
aldosteronism[ J ]. Hypertens Res, 2006,29(1):
9-14.

CHIKHLADZE N M, SAMEDOVA KbhF,
SUDOMOINA M A, et al. Contribution of CYP11B2,
REN and AGT genes in genetic predisposition to
associated with

Kardiologiia, 2008, 48

arterial hypertension
hyperaldosteronism [ J].
(1).:37-42.

ZENNARO M C, RICKARD A J, BOULKROUN S.
Genetics of mineralocorticoid excess: an update for
clinicians[ J]. Eur J Endocrinol, 2013,169 (1):
R15-R25.

AZIZAN E A, MURTHY M, STOWASSER M, et
al. Somatic mutations affecting the selectivity filter of
KCNJ5 are frequent in 2 large unselected collections
of adrenal aldosteronomas[ J]. Hypertension, 2012,
59(3):587-591.

WILLIAMS T A, MONTICONE S, SCHACK VR, et
ATP1A1, ATP2B3, and KCNJ5
mutations in aldosterone-producing adenomas [ J ].
Hypertension, 2014 ,63(1) :188-195.

R FUR VERE S 2 AE KCNJS B RE K
HEBRZEMBSID]. ARBMEZREL, 2012.
KCNJ5  mutations
expressions in primary aldosteronism [ D]. Beijing,
Peking Union Medical College, 2012. (in Chinese)
WILLIAMS T A, MONTICONE S, CRUDO V, et
al. Visinin-like 1
producing adenomas with KCNJ5 mutations and

(11

al.  Somatic

LI Xin-ping. and protein

is upregulated in aldosterone-

protects from calcium-induced apoptosis
Hypertension, 2012,59(4) :833-839.
FERNANDES-ROSA F L, WILLIAMS T A,RIESTER
A, et al. Genetic spectrum and clinical correlates of
somatic mutations in aldosterone-producing adenoma
[J]1. Hypertension, 2014 ,64(2) :354-361.
BEUSCHLEIN F, BOULKROUM S, OSSWALD A,
et al. Somatic mutations in ATP1Al and ATP2B3
lead to
secondary hypertension [ J]. Nat Genet, 2013, 45
(4) .440- 444.

AZIZAN E A, POULSEN H, TULUC P, et al.
in ATP1Al1 and CACNAID

aldosterone-producing  adenomas  and

Somatic mutations



- 618 -

WL KFF W (EFH) Joumnal of Zhejiang University ( Medical Sciences)

[30]

[31]

[32]

[33]

[34]

[35]

[36]

underlie a common subtype of adrenal hypertension
[J]. Nat Genet, 2013,45(9) :1055-1060.

SCHOLL UI, GOH G, STOLTING G,
Somatic and germline CACNAID calcium channel

et al

mutations in aldosterone-producing adenomas and
primary aldosteronism [ J ]. Nat Genet, 2013, 45
(9) :1050-1054.

YE P, MARINIELLO B, MANTERO F, et al. G-
protein-coupled receptors in aldosterone-producing
adenomas :
[J]. J Endocrinol, 2007,195(1) :39- 48.
WILLIAMS T A, MONTICONE S, MORELLO F, et

al.  Teratocarcinoma-derived growth factor-1 is

a potential cause of hyperaldosteronism

upregulated in aldosterone-producing adenomas and
increases aldosterone secretion and inhibits apoptosis
in vitro [ J]. Hypertension, 2010, 55 (6) : 1468-
1475.

MEDEAU V, MOREAU F, TRINQUART L, et al.
Clinical

normotensive patients with primary aldosteronism; a

and  biochemical  characteristics  of

comparison with hypertensive cases [ J ]. Clin
Endocrinol { Oxf), 2008,69(1) :20-28.
INGLIS G C, PLOUIN P F, FRIEL E C, et al.

Polymorphic ~ differences from normal in the
aldosterone synthase gene ( CYP11B2) in patients
with primary hyperaldosteronism and adrenal tumour
(Conn’s syndrome) [J]. Clin Endocrinol ( Oxf) ,
2001,54(6) :725-730.

KARASHIMA S, TAKEDA Y, CHENG Y,

Clinical characteristics of primary hyperaldosteronism

Steroids, 2011,

et al.

due to adrenal microadenomalJ].

76(12) :1363-1366.

WANG B, ZHANG G, OUYANG J, et al
Association of DNA polymorphisms within the
CYP11B2/CYP11B1  locus and  postoperative

[37]

[38]

[39]

[40]

[41]

hypertension risk in the patients with aldosterone-

Urology, 2010,76 (4):

producing adenomas [ J].
1018 el-7.

KEE, KESZ, TRE, % BERSEN
11-B F Al 5 B 2 25 P 5 D 1 (B 22
RN R R DI FE[T] . PREBERIMRE,
2009,30(3) :176-180.

ZHANG Guo-xi, OUYANG Jin-zhi, WANG Bao-jun,
et al. Association of polymorphisms in aldosterone
synthase and 11 beta-hydroxylase genes with the risk
of primary aldosteronism [ J]. Chinese Journal of
Urology, 2009,30(3) :176-180. (in Chinese)
BASSETT M H, ZHANG Y, CLYNE C, et al.
Differential regulation of aldosterone synthase and
11beta-hydroxylase
factor-1[ J]. J Mol Endocrinol, 2002,28(2) :125-

transcription by  steroidogenic

135.
YE P, NAKAMURA Y, LALLI E, et al. Differential
effects of high and low steroidogenic factor-1

expression on CYP11B2 expression and aldosterone

production  in  adrenocortical cells [ J .
Endocrinology, 2009, 150(3) : 1303-1309.

CONNELL J M, FRASER R, MACKENZIE S M, et
al. The impact of polymorphisms in the gene
encoding aldosterone synthase (CYP11B2) on steroid
synthesis and blood pressure regulation [ J]. Mol
Cell Endocrinol, 2004 ,217(1-2) ; 243-247.
CHANGHW, CHU T S, HUANG H Y,

Down-regulation of D2 dopamine

et al.
receptor and
increased protein kinase Cmu phosphorylation in

adenoma roles in

play
aldosterone overproduction [ J]. J Clin Endocrinol

Metab, 2007,92(5) :1863-1870.

aldosterone-producing

(A% K # Hs]

(S eVttt e S N st s et S s S S st S e e S et S b St S e i S S S e b S d

2014 EEAREEYMEFFRESHEE

H O RS O A RET I Z R T BT R 2B IR O B B R Ip i “2014 [ B AR P B 2
FEARER FT 2014 410 F 24 ~26 HAEAUN LI R BIEIE 6T . SUCKFREFAE B S B < % 2 R B
o SR E B AN R 1T A R SR R R L 3R [ E 5L T AR B A B S B 2 KA T R L R A B2

Be & 7 ¥ e SRR LR R AL E BT S B i & RINBR B F MR B IRE A & AR

o SVUHEE K 24T

FBEROBEEMRFFTERRLNE. SRETIE [ RREEFHT¥YD 3 0.



