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Abstract

Primary aldosteronism, a significant contributor to secondary hypertension, particularly draws at-
tention in aldosterone adenoma. Considering surgery as the preferred treatment for this condition,
apart from its notable impact on blood pressure, the substantial damage to the cardiovascular sys-
tem and disruptions in metabolism caused by excessive aldosterone cannot be overlooked. In re-
cent years, mutations in the KCNJ5 gene have been identified as a major genetic characteristic of
aldosterone adenomas. Despite extensive research on the population characteristics associated
with this mutation, there remains insufficient understanding of its clinical implications on the
cardiovascular and metabolic aspects. Therefore, this paper aims to comprehensively review and
analyze relevant literature, delving into the common features of KCNJ5 gene mutations in aldos-
terone adenoma patients, as well as their relationships with the heart, blood vessels, and meta-
bolism. Additionally, we contemplate and prospect on the shortcomings in current research and
the issues that require further exploration. Through this systematic review, we hope to provide a
new perspective for clinical research on the cardiovascular damage and metabolic complications
resulting from KCNJ5 gene mutations in aldosterone adenomas.
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1. 5|18

Ji 2 1 T (3] il 3% 22 i (Primary Aldosteronism, PA)JE —Ffdk kP d % i W2, RIS ] AR it
FE53 W B B AN S AVICHR AE . JOECER AR 2 AR IE 2 —, (H A/ EUEF B ILAER, AIReZ 2454
AV 55 22 D3 TR 1] o 1 BT 90 36 B, A8 I A8 v, PA RSB 28 40 24 1y, I AR A 0 207 3~13%,
T 0 00 ] A v L s R85 R AT IR 20% [2] [3] [4]. PA == 4y s [l i 7= A5 8 (Aldosterone-Producing Ade-
noma, APA)FIHS A PB4 [f i 14 22 JiF (Idiopathic Hyperaldosteronism, THA)F KFAY[5]. APA % @i F AR
WBST, T THA DR FH 8 [ e 2 AR RS Bl O 70097 o T ARFEAE I8 8 WO T o1 ST R R A b s ik
HUFf (Adrenal Venous Sampling, AVS), A i ik g 3 22 FISE K R IA FEATHAIN[ 1] [5]. 1 [ ik & 5 | S0 Jik
YA, 5B SORE, S INTE R AR RIS RIS U 50 SO AR [6] [7]. AR,
it [ i 3 5 5 B AR HU[8], s AR E B R I R AR . H H TG T KCNJS JE R RASAE APA B3 Xt
A AU 5401 SRR T b, DT B AT A G TSR 1Tk, DA T IR ) B

2. KCNJ5 EREZRTHIHFE ZBRE

KCNJ5 ZE R Gah ) G 8 F IS 04 P ) 28 B 0 16 (GTRK4) 78 1 715 20 68 AR A RN 4 3 i JE B A7 v 47
BEREMA G, R FEOZEFE TR R, S K L R R s E M, WA, SR
PR bR At o Ik P2 S f 4% ) (A5 S T, ST A P 5 S TR o AT P A S T A ot — D
CYP11B2 BE[R%s%, RFRE IR G, e 2en| R E I IE 2 RE[9]. KCNIS KPR TR 2 Ji s 1 T[] i 33
ZARE(PA) I i W BRI AT o LEAS [R] 0 DX ANFR R (A 7, KCONTS JE DA FRAR i Ji e ek 1] il 1 22
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FE(PAYH 5 LT 0. BRINBIEFE o, 7E 380 il e[ i 7= A B8 (APA)H, KCNJS 748 S 5 3A 34%
[10], REAMBEFCH, 474 1) APA B35 KCNJS RAFRA 38% [11]. MM X FFFed, #hE. FE.
H AR 6 V25 25 4 () B 5 KCNDS AR R0 71.2%, 76.8%, 69.4%F1 59.5% [12] [13] [14] [15]. MkAh,
TR FH W [E i & B (CYPLIB2) S e A0 AR S I 7 5, — e R baem 73 A A 50l fEX—
N, HARBFESI RN KCNI5 RARZ 5 WIREAE AL 7(73%) [16]. EAERIE, £ Dk
Xof S 1 AR IR T, KCNIS R4 IR AR i WL 2R R AR Y, Hor CACNAID KA i WL agd A%
A 53(42%), FLUUE KCNIS (34%) [17]5

25 L TIR  KONTS 56 [R5 A5 2 g [ R 7 A= Jii ) 42 J R 1k s ] I 43 22 0 B o DL IR B R R T 32—
TEA R HE X RO e, KCNJS ZER SR I i AP E 2 57, (HRVATT &, WM AR B R A

3. KCNJ EFE =T IEFR4FE

IR N, SEAREE AL, KCONJS 58745 B 1 F L HE o o 1) i S e [ i /K S 4
BRRIR R, B LIRS, MR AR BOR 18] SRTA, 55 i Ho R L 375 8 7K T 2 TA) R R 0 L
FRHR[18] 0 FEF A Y HE X B T AEAE — 28 72 5, A0 B U AR 52 B RAR 35 15 4R AR B85 2 g R/
R3] [19], PER AR W BANE[19]. B4, AWFFeisH KCNIS 5848 S 80 40 7K 7w
X, S AR FEE BRI EE[14] [15]. Z8 ERTIR, KCNI5S Fe748 B AR Ak Sl PR 2 2 7™ 2 14 7 T
R —E B rE. SR, TESREIE b, dn s /NI oA . B KSFAE, BT RE 52 2 Fh e el
X BRI 2 1) 5 0 77 S22 IR A [] (90 4 Ao X8 R IR A 1 E AN [ 4 X T R AT 5 75 285 RS b X R o I 1 g e 0 2 M
PATE 4T b 7 KCNIS SER RARTE PA I PR B 0

4. KCNJ5 RExF L ERIRE

it [ i ot B A UE SRR S| R 2 RO IR S5 . S SEIR RN, BT B A 45 A s IR B 2 S EBUR
JRAYEA . RO BRIR S A D ZBAEJE[20]. Aol % iR 84U (Left Ventricular Mass Index, LVMI)J2 Hi 7 0>
R E(LVM) 2l AR AR AT AR AR 1, A2 i PO 8 KR R RE F7 (210 FEIRIRBF T,
FHASE T D e vy I A, i e [ 3 229 PA S8 1) LVMIL IR AR FE 3 W35 T =i [22] . T APA
B FRRUIBRA S O MEH LA AT — R A (23] AR, 55T KCNJIS JERI AR HE APA T 5811
OIEGEZER, RREEEE R Z — B E R .

4.1. EXIFHE

—LERF SR I KCNIS S8 S5 m I E = i AR50 500, RIS 2 B R RRE M e, IR OCIAT
SRIZF[23] [24] [25]. #R1fi, Kitamoto A1 Wu, Vin-Cent 2 AW 724 KA K45 58, 14 W 425 KCNIS
SN LVMI 535 52 [14] [15]0 X AT BRI — LU FURE A iR Lo PRI AR 42 J8 3 o bt iy, I A PR 3R
HEKE) LVMI AH2C, AIReHEE 1 KCNJS RAZMIGAER 0 . fE 4 EHF i &7k DhRe)Z 771, BRI
RAMEAERABH L CESMTE . BEE Bk 7R E A S BRI ERE) 2 MR E %5, HAE
Yi-Yao Chang 25 AVLECVRZ4 R JG 0 A, A0 KCNJS /48 & 1) e B[ 14] [23] [24] [25]. —HkEH
E W E— PR T KCNIS GRAR AN [ s O JIE 225 440 1 52 M R IRAN (RIS A5 11 9748 BT 8 6 o0 JUTE 45 44
FEAEANE R, U0 G151 AR B E A EEFIKIANAAA LVM K T HARP MR R EE, 5 L168 K
B EHE IR G X [26].

gha BiRWEFE, KCNJ5S RAZWRESE APA 3% 5™ H I 2 % L EAFAE DL sk D e 3, (HX /2
O MLTE B3 MR, X PR 0] Rl S R R N T e T T KA DG . AR, X R A2 B 2 P A
ROER . M WA MR ACEE)MIERMER . B RTIOREA RZE R R AT, XTETKIhaEm
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WETCRLD 75 BEAEAN R M DR S KRR A N b T it — 2Dt 7t DABSIE IR e R B[R], %1 KCNJ5 5%
AN SR, AT FEAREDN, B TghE R, TEA R E R0 S R .

4.2. B ERYIBREGTTEXE

Z IR, KCNJIS A8 F TEIRYT Ja 2o O 2 T S 4R 200 ol s P2 1 WA I 3 T 3F KCONJS R 3
PR Z R A B A AR B3, RIS HERR 7 AEds . P i SV A4 PR 2 R [15] 23] Kitamoto
LN Tt — D4, KCNIS RADRE 5 76 O 5 R RS B B AFAE AL ., 7EIA BRI B 1) &
1, KCNJS RAZEE ) LVMI 54 23 Gk . JRTM, 7EE7 AT KCNIS [ APA B AR M2 3 KLk
B, EREBSURETHZRLES, R EMSEENT5ARGERIGRE R K[27]. Yi-Yao Chang 55 A
W FIX— R, SRTUCERAER . WAl BMILL & ERGAIELE LVMI J5, &I KCNJS RAREH 1
LVMI. ieLVMI &84 i F R R EE, ieLVMI (F8 BULHGEAT LVMD#E 2 Al LVMI SR 85 AR
RO A [ AT LVMI (2248, SaRfmsh HR & B M E[25]. 14k, Bojunwang. Yi-Yao Chang 25 A
R IFRAR B WO B RFIKTHRETEIR YT JE A B s, e AP &7 7k K A 5 1] b J2 A0
I 5 RTS8 hRIE BT R, 10 B/B S T RE4RAR UG BT T+ [24] [25].

RFSRUE, APA B, KCNJS RAZBFH AR T AR B B O = B AET TR Thae B 2 A o 3%
AR 5 B AR . 1X T g5 KCNJS JRAR B8 10 i BAG 8 77 B 1) I PR 3 2R R B vy P 28 ] il 7K S 06 o IR
AR, e B K 1 5 3 PR TT e S B0 ARSI M TR B35 B . A, B AT R — 2 R
FRYE . AN [EIAFF FC 8] B BE V7 I AR 22 57, FLSARBE U I AR e thah, K2 B0 45 18 2 BEAE T
NHEHE, ST fh N BE RS PR MR — DI AR S o SRR 75 T B A I [ 1) I 7 A0 B KRS () A
SRIEX LE R I, FEERTF KCNJIS FEAR T o [k 45 #4 F1 Th e o503 1) K A 52 1

5. KCNJ5 2 IMERNIRE

BT FEER T, WL W AR T 5 D 2 P A R L A o e R R, T ] A P T g
PP [28]0 Bk 3 L (PW V) A IE B VA 2 KRR B S 7 v2:, TE AR T, Bk R B 5
b2 A0 T 5075 2 IR0 A 2 38 1) R 9 [29], SRR A2 L 38 A 5 1) 1L 67 5k (FMID) R I H i 5 5 1
M EF 5K (NID) 73 A 9 P B2 The LA R 2 ik P i WL e s e, [RIRE AT DATIOIC A8 S5 4R [30] . PA B3
SR R B F AL, PA B B IEEOE B T Ry, Sk AR - R EE K, FMD 5 NID IS,
XFRI PA FRE B kR R S0 I S K IR RE . B SR IS AR DI BR R AT A v e s ] A AR R
BENBNIK NI - PR Zh KRR DA K L RF SR ThRE[31] [32] [33]. 55T KCNJ5 B: R RAE APA
SR IR 2 e R S S A A B

5.1. EAIFE

T LR B KCNJS AR - W AR R I AR AL - kA8 % /% 5: 3% ¥ (Brachial-Ankle Pulse Wave
Velocity, baPWV){E[14] [15]. #R1M, Chang, Chia-Hui A1 Chang, Y. Y.Z5 A\ FIHF 7030 1k 58 7 4% f) Sk 28 TR & T
Bt 73 AT % B IX — 2 S AN B 5[ 34] [35]. Shinji Kishimoto 28 A 37 BRI — W 4, o182 VL RS T I8 2 DU AL
SRA AR FEAS L) baPWV 170 5 2 75 7 [36].

F& T baPWV 4b, HABAR 7R 1PAE T KCNIS 4554 2050 ik P i 5 )2 J5 & (Carotid Intima-Media Thickness,
CIMT) ML &7 5K THAE (20 . 7 Kitamoto LA K Shinji Kishimoto %5 AR 7 1, IR K ISR RS
BHAE maxIMT bARAE L35 22 e[ 15] [36]. fEMEEFRIIRET I, B 70 R BLAE F /i 5 0 I 5K
(Flow-Mediated Dilation, FMD). fi§F& H 7 3 (4 7k (NID, Nitroglycerin-Induced Dilation){E e #x, [FIFE
AR AR AR SR AR 21 2 (A A7AE i 35 25 5£[36] [37]- Lee, B. CAER TS FEREAL S EL oMb R B, 98748
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& AR BT B SRS kR SR R v, (H SIS A P AR [38]

IX LR TS BT, TERE [ B R R, KCNJS 978% baPWV AL &7 7k 55 2 4 50 v g
NG, RABELER . LSS A R SE R RN 1 baPWV {H, (HAEHHTILEC TG, IX L8R
R ERWOERR, (HRAR R EEKEE R . AT EE, BT A 2R B T I EA,
Pl X e AR AN H T AN o R R 5 AR AN [ 3 DX B8 R F) AT b T e — 25 it 7 LABR IR X 6
KILo [FI, X T KCNJS RASK MU S E ML B & 23— D st. oh, HERIA R TR
AEEFRALE T AR LS, RRIIWE T T 42 R A R

5.2. B ERRYIBRATENMNE

Chang, Chia-Hui %5 N #JWLE2 5] KCNJS RSN A G 12 AN H baPWV AR TG . 52 [34]. SR1, BE
FHREAR BRI, HE— R R, R B EAN logbaPWV ARG 1 R AERZHND, $#/8 KONIS %
AR RE S ARG MU Dy Re A G, FE 2 AN RIR % B SR W R 7 2 38 A G [35]. AHELZ T, Shinji Ki-
shimoto % AYEAR G 3 AN H I HT R AR M8 F] KCNIS AT ALl ik IMT Al baPWV FR#ENGE, XA[EES
I R A B /N U I (A O o (BRI IR, AT TR IV &7 9K T e 5 TR 82 21 KCNJS A8 &3
A J5 FMD HINID [Jekat, iMidEsRAs B0 NID i, Fon A8 B8 1IN B hEERTTH b Re 15 2R 5
B, MEHESRAR EE ARV REE s . BFFEie &I, FMD FI NID [ RE 75 PAC 53 P
FHIG, TMHE KCNJS JRAEH) APA B WA SRzl G [36]. fEWFHESHU I, LEE 55 N [FFER I,
RAZ A SMA I IMA ZKF 0 E B kEE JEE e TARER AR #, PATESKESGIT o L R AEA38].

BHtE, LA B FLAE KCNIS BRI RAZXT APA A )G MU SHCR I SEEE MR %, X aeRN
KCNIS 5875 A 56 F8 3 (14 N B Th R AR i 1 [ ) 7~ R L 780 B BBURK 5400 JUE 485 W 28 A RO A T A —
o MBE VTR A 2 AR RIRAT, R JE SN B DhRe KT LD RE I oG vT R S T I A S5 1 AR A R
A RSRHIF IR HE— R KCNI5 38 7E APA H AR S5 L5 Th RS A 45 4648 Ak b (4 FA B
6. i

UL PR 5 o ek [ 4 22 9 () AR ZRRL B DA DG, T [ /K 1 T v 5 2 P AR I R RORE 2 A G . #E
Wk, RS 21 APA BEROZEL THA B35 5 O™ B IR S . SR, A IRIEAR THA &
# HDLC 8%, 155 APA BEH ML, HARWILZE & 4E(Metabolic Syndrome, MET). BMI A1 H i = Fig /K P-4
#1[8] [10] [30]o  [RIAFE AT E e [l Pl ity v, [0 ot 22 T 75 R I,  KCNJS A4S B3 A L IR RAR B H G
W A ME . BOME R B[ 15] [25] [34]. TR FL R, KCNJS =48 APA MR T-IERAE
APA 5 THA #, JHEEEFIH M =Bk F AL, MET BB BB, S 1. PRA 8K, PAC & . ARR
B, JEREL M VAT WARBAR. fEdE—BULEC b, BRI RAL. MEVIFBRA G RA KCNIS R
BHMAESRE. H =N, EE. VAT mARREEIN39]. 530MZHE AR RS R0 B 3L 70 1) 5,
T 28 ] 5 5 2 O I 23 WA e DA Dl 5 B 7 o R AR A0 5 A O, {HARYE Kang-Yung Peng 25 A I 735 B
KCNJ5 98745 (38 BA SR AR A S PR R T I 43 b JE T 28, RV SR8 38 W 35 22 R [40]

&2, KCNI5 RAZ B3 HA I A ACE AR I B RE DT K, HAEAR 5 7] BE 2 tH BRI
B, XA R R RS WA AR AT, WA 10 BT R DA S B O SRR T B RS, (R R R
BE— 35 VPG AL A AT bn G B 5 DA, BELE KCONTS 928 B A 17 1 58 I3 i o [5 5, 96 F KCNT5
RAF 5 METS LA AR 157 R 758 A5 12— 20 (i SR 43 4T

7. &
g Rk, 5 KCNIS S8 S A0, APA B3 KCNJ5 MRl e A8 78 O 45 45 o oh R 4 o
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