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CYP11B2 Polymorphisms and Salt-Sensitive Cardiac Hypertrophy

Mako ISAJI*, Tomoatsu MUNE*, Nobuki TAKADA**, Yoritsuna YAMAMOTO**,
Rieko TAKAMI*** Nobuyoshi YAMAKITA***, Tetsuya SUWA*, Hisashi DAIDO*,
Noriyuki TAKEDA*, Hiroyuki MORITA* and Keigo YASUDA*

Division of Bioregulatory Medicine, Department of Endocrinology,
Diabetes and Rheumatology, Gifu University School of Medicine
(Director : Prof. K. YASUDA)

Department of Internal Medicine, Gifu Self - Defence Hospital
Department of Internal Medicine, Matsunami General Hospital

We studied the association of two common diallelic polymorphisms in the aldosterone synthase gene
(CYP11B2), one in the promoter (-344T/C, in complete linkage disequilibrium with Lys 173Arg) and the other
an intron 2 gene conversion, with blood pressure, urinary aldosterone or electrolytes excretion and echocardio-
graphic measurements in a Japanese population. A significant linkage disequilibrium between these polymorphic
loci was confirmed. Although the allele frequencies did not differ between normotensives and hypertensives or
between higher- and lower-renin hypertensives, the subjects with -344C allele or intron 2 conversion (-) allele
had mild association with the parameters of cardiac concentric hypertrophy, independently of blood pressures or
hormonal levels. However, we have observed a positive correlation between left ventricular mass and 24hr
urinary excretion of sodium and potassium in the subjects with -344CC genotype or intron 2 conversion (-) (=)
genotype. These data suggest that the -344C allele, in a complete or significant linkage disequilibrium with the
173Arg allele or the conversion (-) allele, respectively, can be a risk factor for developing salt sensitive cardiac
hypertrophy.

Acta Sch Med Univ Gifu 50 : 61-69 (2002)
Key words: CYPI11B2, -344C/T, intron 2 conversion, cardiac hypertrophy
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Oy DERL SMEREBLE TCORRT v 7ICHEET 585
BEOEVIRZTFERD, B TH 5 Wiz REKEIC 205K
HicBES 2 HeELEZ 5Nd, ELIZTNFRATw
S IF MFERARI I N % i U 72 AT J7 20 2 YRR & 1351
12, LHBRELROIEBREZE TEBERIREINT
BY, INLDBEBETFERFMENS L 5T, LB -
MBER EBE S B EE M LRI LB,

BIBREENERREIcEL L THEETETLF AT
AEBEFE (2 3> F) 7T P-450a4) 1E, HETH D
1I-TA X andaxsarhrs, 118060KkERL, %<
1867k Ee1k, 18MBARILEZRTCT A FRT o> 244
B’y 5. —F4, 118KEBILEEE (P-450c,,) 3, BIBRE
RRBIcBTI-TA XL andy—n2Kk&{tL o
WNF—=NEEEGKT 5, Thbb, Thb2O008ER
BTNV FRTarBLUaNd:V— I ESROTKERE
FHOoTWS, TLFAT e AR EBEREERTF
(CYP11B2) & U118- K& bR #{5 T (CYPI1BI)
i3, 8q24.3icBEEL THEL, TNLEBIEFHOERIC
& -0, BIEHEOBMESCKMERBHIEL 209, 2
i, Znaandaf FRIGET IV ERT a i (GSH)
iX. 5Mlloo CYP11BI * 3#lo» CYPI11B2 »8i& L 72
XA 7&IEFIcE ), ACTH nXE%+2Z2FTaET
CYPI11B2 OFBHEEMmM, TV AT v > 53l Ti,
IxTuandaf FERMEOBLEY 2T 5 EEEE
REBTHBY, —F, CYPIIB2 DERICEINVTILEFAT
O DEASEAEEI RIEERIC WS, TLFRT
o AEBERRBREY DM ST B, :

CYPIIB2 23T NFETIZWL D DERBHEIN
TWah, FRCHEBTXEZ, 7'ot—5—4EEn-344
C/T %8 ThHb, ZNERL, ZTu 4 FEKEBENE
LZEERFTH 2 SF-1"DRBERSIMLN—ITH 5,
AZ— bt aFr k0344 E EFEEHML, > (C)
FlRF oy (T) HEE (-344C £7213-344T 7Y )
B8R THB, CYPIIB2 DEI LIV VIcfiET
% Lys173Arg (K173R) I3, -344T /C L#E$T A = &
PEEI N, B = HEEMELE & DBLE L REI T
W30 Rz CYPIIB2 24> tur ot
BFIDIT & A DY, 58T 5 CYPLIBI 0¥aFEESICE
E#ad - 7B TR (gene conversion) ZHIpsH 210
(intron 2 conversion), = DEfEFEEHIZ, -344T >
DEEIZBWTDAREDLNE EINTWB, EHE, =
NHDBETER L, MERLEREE, OB : oo
BlEAIBMEINTWE L0, —HLHERICIIE-T
2R /4%

AR TiZ, BERANICEBIT 3 CYPIIB2 #{nFE8n
BE, 2biccnbnERrnE RPERELLUT
NV EFRTarfEtE, L2 —FHE R DEEIZOW
THETL 72,
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XA B R R AR BB S 3 WO N - &
MmEESRICBRE R OBIME SE, e AERRkEs L v
MBERERBE L Z2 L RS ED b EBESICHB L 72,
RETNFZTr 8L EREHRE L b a—F7—
7 L DBEDFENTC H 72 - T, EBAMIC L 20858
~NORE, BIUEAICL RN EVE~DEE L 5
P2NA T AEBT B2, BEEZIT TR
BRIRBEOREE (22180 BHE) 2R & Uiz, K&
I3, A0 TOKRRMEF %8 U _EBiBiikic TRIE
L7z, IEEMER, BEAZNRL TELTLERS
A%V, MEHT40/90mmHgRiGNEH & Uiz, 168 %
L i IUHE #A i A5140mmHg PL_F £ 7213 358 35 1 £90
mmHgll o, & 2 v i2Bhic AR TR D2k
THEERZARPOBELZEMERE Lz, ZXktEm
FEIZ BT R, Ab3#0NE & OCBSRFEERAEC &) B
SRL72, %8B, RLVECVREB L LT 2 —F OB
IZd 725 T, AN 2FEPERLACEHERNR® D
BREEIBRAL 2, B, KEIZBWEXKICTHIZEL, BMI
THEMKE? (kg/m?) 2L VEELZ, NRL2 5134
PT7x—bLFarer 2187,

MR E - 2B LERS & CEEROBEK R
Table 112/7R¥, SMERZIEROERC KL E@» S
<, BMIZAREWEIIZH - 72, MEICOWTIE, —8
7S MFERE T oo MU # 8 2 REEF IR T IciT % b izic
Lo bo$, DMEY EHE LIEFOERICH LA
BICEETH - 72,

Table 1 Clinical Parameters of the studied subjects

Normotensives ~ Hypertensives

Male/Female 440 / 95 230 / 130
Age, y 49.6x7.7 54.6+10.5

BMI, kg/m? 23.3+2.8 24.6%+3.6
systolic BP, mmHg 117.9+12.3 154.0+17.1*
diastolic BP, mmHg  73.2+28.7 90.6+12.1*

serum Na, mEq/L  142.3%2.0 141.0+2.6
serum K, mEq/L 4.15%+0.29 4.14+0.44

Data are mean=+SD, * ; p<0.05

e & UCRPERE. RILEVRRE

2URERBKICTRPT LR AT, F )74,
ANTL, JVTF=vERELL, REMHKEIZ, B8
ZeREREEAALIC TA % & 303 UL L& tic BRI L,
MPEREB LRV ESDRIEICHL2, RBTALF
Z2Fur (U-Ald), mb7nrFx7ar (PAC) it
Aldosterone-RIA Kit (4 /%) ok, mpr=>
& (PRA) (3 ReninRIA Bead (4 +®w }) Ik
DRIEL 72, £ THOFMICE T 2 BEIEDFLEE 2R
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L 72, PAC/PRA Hii PAC(pg/ml) /PRA (ng/ml/
hr) * LCERLL, s BABEESNERE LTS
PAC “PRA Hi3200kif & HE S N T 512,
HANVTLINT TR (Ck) i
Cx (ml/min) = (UgXxV) Py
Ux : REEH U7 LME, P by ) 7 L48E, V.5
RER &
+ + ) 7 a8EtER (FENa) i3
FENa (%) =100X (P¢rXUya).” (PyaXUg,)
P 7V T7F=2BE, U RPZ7VTF= 8
JE, Pna: M+ U7 28, Uyt RPF Y7248
B
I THEEL 72,

O T O—8HA
EZE I ERBE (LVEDD), £ £ IU# # 81 &%
(LVESD), #iR#&HLLEFRE (IVST), ALZ#%EE
(LVPWT) 2, 3.75MHz7 v —~#% > (Powervision
380A. %), T A ) ALTa—FLDH AL FF74 19
BlY, ME—Fo 2 FREHIIZ TRIEL 72, AKREHE
(BSA), EB.LHERE (LVM) ¥, fHIT#AEEE
(RWT) i3 TFRict n&EEL 72,
BSA (m) =fk#E*?5 (kg) X HE*?5 (cm) X0.007184
LVM (g)= (1.04 [LVEDD+LVPWT+IVST]?
-LVEDD?®) -13.6g
RWT= (IVST+LVPWT) LVEDD

BIZFZBIDKRH

BIETFE8 o PCR-RFLP ttic X W4T 72, X
¥ % EDTA-2Na F/z2i3~<) > Na AN DF2—7
IZIRER L, B 72 /7R AEICE DK
MY ok &4 F genomic DNA ZHiH, 4 Cic T
REL 72, ~o%) URIME DL 72 DNA %> 7T
1, ~) iz X BIEER R BRS 228, ~ ¥l F—
1 (¥7=#3HhN) %1U/ug DNA HmL30TCIC
T304 FIALER L 7219,

-344C/T 7w x—F—HEBOMEICIZ, 5-CAT
TTG TCA AAA CCC ACA GC-3’ (&> &, nt-579~
-560) B L 15-TCA CGT CAT GGG AGA ACT GG
3 (TrFerZ, nt-90~ -71) DE7F7 4 =— 244
L 72, & DNA ¥ > 7 50nglcxt L, & 5pmold+ > %
BEUT7ryFvr 2754 ~—, BE#9D PCR Ny
7 7—%HMAw, 0.25U o Ex Tag DNA KY) x5 —+

(#%7) Z2&mMm, 10p15ET, DNANKZRHIEL 722,
96°C 12 T 2 - DOEBRNIDBEMT, 96°C 2 T20 DEEM,
62CIZ 20T =—1) > 7, 72CIZ 20 nfdE R G
#232~40% 4 7 VATV, EHIZT2CITTH FNEMEE
Rt %47~ 72, PCR RG#id HaelllH|BREERIC L D,
JTCIZ TR |, 3.5% 7 &' o — X7 Wiz TERIKE
#%, xFrvLTaeA FIZTREL UVETIRBEL
72 T T I Iix234bpED/N> FEL T, CT7T Y it305

bpEMD/Xv FE L TERES N,

Lys173Arg & intron 2 conversion (%, 5°-GCT
CGG GCC CCT AGG ACG-3 (> 2, =7V 1,
nt 85-102) 3 L ¥ 5-TGG GGC TGG ACC TTC CCG
CAT-3 (7>F > A, 5'-A{>tu>r3) 754 >—
#HEL, Bk PCR »%v 7 7—&0.25U» XL Taq
DNAKRY XA5—(ZHF7)IcLVRIEL 72, 96CIcT
2.5 DN DBEMS, 80CICTe=2T kY | 2
Z—b+3 bbb DNAKR) XF5—F2EML, 96CICT
25 DBEM, 68CIC 2.5 T =— ) v 7B L MR
BiE % 35~42H% 4 7 ATV, 72CI2 T4 DR K
B E24T-> 72, WIE3 172 DNA MiFrix, Lysl173Arg i
Wit Cynl, intron 2 conversion [Z-DWTix Apal
HIBREERIC & 1 37°Clc T—BRALERLS, HIHEIL2.2%, &
120.8% DT o —2 7 Mz CERKEL 2, 173Arg 7
) vix111bp 8 & U517bp DX F & LT, 173Lys TY)
JLi3628bp o FE L TEBE I N2, —K, intron 2
conversion %% conversion % L # (—), conversion
HN% (+) &35 &, conversion (—) 7 Y sLi%1402bp
73> FE LT, conversion(+) 7 ) ik D@
232 F (1200~1350bp 35 T & % H¥1EMEZ BT A RIS HEE
LTwiw) & LTEEINT:,

HESHARAR

BET — F O x ZFRBREIC & D ATV, P<0.05%
FEE L7z, BEEHEOFEHRT—F (n=762. &
B DENKSEIL, SAS (Statistical Analysis Sys-
tem) DEREIESH (GLM Procedure) # FH\», EH#,
#:510, BMI THIE L 7218 BT L 72, Lz o —T—
2 (n=221) I22WTi3, i, BMIL, IUEHmEIC T
MIENE, WL, B, BERPLZI—T—
FEHAMEIC B LT T B T T BRI, RPERY
Heitt L mIBhEHIT N2 72, 3 BEM O R IC I, FHIEL
72 P, $7%bb P<0.016950H4% 5 BLLTOER
HTHEBED Y LHE L2, 2 0BEEBRICBT 5 ER
BB IURNLEAMED, AR LHER & OHEBICD
Vi3, Pearson M¥Rs-HEBIMEATHIC THAT L 72,

= R

BT & OHBYE

ShokeTePl T, 173Arg 7Y vi3-344C 7Y &
SELITHEGL T zeed, LUF Argl73Lys £8113-344
C/T 2R rHFEE L (& $ 5, CYPIIB2 », -344C/
T %% intron 2 conversion %H & DEEHH %
Table 227 F, Z2D SR I3 E AL HHERR
2 (P<0.001), intron 2 conversion (+) 7Y /it
-344T TUNEDBREIZB W THARD LNz, (o
T, -344C/Argl73 & -344T/Lysl73~"7' 2 ¥ £ 7%, #
FHn~NT7Ta g 47 H 5 intron conversion ZRIAFEET
BURNC AL TWizZ X2 HEEE I LB, -344C/T %5
ix, TT 49353 A, CT #428 A, CC 114 NIc@EH LN,
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TT7TYN: CTYVNDHEETIEEMEMH T63.6:
36.4%, EMERET63.1:36.9%TH "), IEHEMER

BNEHEICEHEEZRBD L -7 (x2=0.022. P=
0.883), intron 2 conversion %! T3, (+/+) #7303
A, (/=) h446 N, (—/—)»U6Aic@BH LN, (+)
T (=) TV IVEEIRIER MERET59.6 © 40.4%,
HIERETIZS7.5 1 42.4%TH D, i3 ) WEHICES
BDuhr -7 (x2=0.083, P=0.774),
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EL = HEnE < ORYE
BEelEEH Tor =2, TLFRAT o HlE®iT-
721262 DEIMEBZICB T, FRE (PAC/PRA=
100) # AR = > B LEH & &L = > En e
ricat, TVVEEZKRETL 2, Table 312R¥ &9
2, &Ly = EBmERIZ 3T conversion (+) 7Y
NOFEI;MINEE LTI Eh - 2h5, -344C/T %R
(P=0.343)icBL T &, intron 2 conversion %! (P=

0.192)icBEL T, ABLT ) NVHEZZZHT, KV
=ZWEME EFEDT VN E DBLEIZER TE L h -
72

Table2 Distribution of promoter -344C/T genotypes
in relation to intron 2 conversion genotypes

Normotensives Hypertensives Table 3 Allele Frequencies by the PAC/PRA ratios
Intron 2 conversion Intron 2 COI]VGI'SiOI’l in hypertensives
() () @I QE) BE) #E) “344C/T  Intron2 conversion
suce 11 0 o 5 o0 o T(%) C%)  (+)(%) (=) (%)
-344CT 11 237 0 15 165 0 PAC/PRAZ100 61.2 38.8 53.7 46.3
-344TT 3 25 188 3 19 115 PAC/PRA>100 66.9 33.1 61.9 38.1

Table 4 Anthropometric and Biochemical Data according to the -344C/T and the Intron 2 conversion genotype

promoter -344 C/T intron 2 conversion

n CcC CT TT (=)/ (=) (=)y/(+) (/)
systolic BP  (mmHg) 762 127.6+20 129.5+1.1 128.7+1.2  129.6+1.8 129.7+1.0 127.4%1.2
diastolic BP (mmHg) 762 80.3+1.3 79.24+0.6 79.1£0.7 80.9+1.1 79.2+0.6 78.7+0.8
FENa (%) 238 0.76%0.11 0.82+0.06 0.79+0.06  0.81%0.11 0.81+0.05 0.78+0.07
Ck (ml/min) 238 7.6%£0.9 7.6+0.4 7.6+0.5 7.840.9 7.5+0.4 7.7%0.6
uAld (ug/24hr) 212 5.8+0.7 6.2+0.4 6.2+0.4 5.840.7 6.1+0.4 6.5+0.5

Above data were derived from subjects without medication. Data are LSMean=+SE.
BP; blood pressure, FENa; fractional excretion of sodium, Ck; potassium clearance, uAld; urinary pH1 aldoster-
one excretion.

Table 5 Echocardiographic Data according to the -344C/T and the Intron 2 conversion genotype

promoter -344 C/T intron 2 conversion

CC CT TT (=) /(=) =)/ (+) )/ ()
n=230 n=108 n=_83 n=233 n=116 n=72
LVEDD (mm) 49.5£0.8 48.5+0.4 49.0%+0.5 49.2+0.8 48.6+0.4 49.1%0.5
LVESD (mm) 31.1£0.7 30.6+0.4 30.7+0.4 30.9£0.7 30.7%£0.4 30.8*+0.5
IVST (mm) 9.6x0.3 10.2%x0.1** 9.7+0.2 9.7+0.3 10.2+0.1** 9.7£0.2
LVPWT (mm) 9.5£0.2 10.0%0.1 9.6£0.1 9.6£0.2 10.0*£0.1* 9.6+0.2
RWT 0.39£0.01 0.42%0.01* 0.40£0.01 0.39+0.01 0.42+0.01* 0.39+0.01
LVM (g) 197+9 2075 199+6 197+9 207£5 198+6

Above data were derived from 221 male subjects without medication. Data are LSMean+SE. *; 0.056<P<0.10,
** P<0.05vs TT or (+)/(+).

LVEDD and LVESD; left ventricular end-diastolic and end-systolic dimension, IVST; interventricular septal
thickness, LVPWT; left ventricular posterior wall thickness

RWT; relative wall thickness [ (septal wall+posterior wall) / left ventricular end-diastolic dimension], LVM;
left ventricular mass
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mnE. ERE. RILELF—4 L REN L OBE
-344C/T %% L 1F intron 2 conversion %%
LT, ZEEMzBITsMmE, FENa, Ck, BT
Z 7 v vHEttE % Table 4 IR Y, SEGEBO MBS
BWwl, INLoEECHERELEIREIN k-T2,

LIa—EHAT—4 &REER & nREE

Table 512RT & J 12, -344CT FEMH IVST B &
U RWT i3, -344TT &I LEEICKEL (P=
0.0149%5 X U*P=0.0225), [E#iC intron 2 conversion
ZRGCBIL T, (—/+) BicBwTid (+/+) Bzl
L, IVST (P=0.0138), LVPWT (P=0.0228), RWT
(P=0.0176) »"AEICKTH > 72, T HDBER, F
B, M, BMI, DUGEHAMmE, R+ )7 oadiits &
Vo 220 a—FHSEC BT AR T LI EBERTH
D, EEEOMEEZ, IEEMER, SEECXS L TR
FLEACLRBDOLNT,

ZESBETORICEITH LT O—FHRAMELRPF MY
I L, By Lkl E OREE

ERINESE BIES S, NWRERZZT Tl
V2214 D BMEIC BT B, LVM &, 24EefRPF ) 7
LHEHE (uNa) BLUA ) 7adkiftE (uK) & oBE
#, £-344C/T ZBHROBEZBEZEIcHBEL2DD%:,
Fig. 1 127" ¥, £, AKFE WM, ME THIEL 2143, -344
CC #IZRz B WTHA, LVM & uNa (r=0.50, P=
0.011) BX 1 uK (r=0.54, P=0.006) *OMICHE
7 IEDOFEEI % 372, Rk LVEDD 2 5wT b, -344
CC #EEBIZ B Wiz uNa(r=0.50. P=0.011), uK(r=

- 344CC
LVM LVM
g 9 [
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@
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Fig. 1 The association of left ventricular mass with
24hr urinary excretion of sodium and potassium in
relation to the -344C/T polymorphism. Results of
Pearson’s correlation analysis without any adjustment
were indicated.

0.52, P=0.008) * AL EMHBE 2D, -344CT B
S U-344TT BEEBEABICBWTIIHBEZED L - 72,
intron 2 conversion £ THEREDENT TIE, (—/—)
B2 BT LVEDD ¢ LVM #f uNa (r=0.39, P=
0.0433 L Ur=0.42, P=0.031), uK(r=0.47, P=0.012
BXUr=0.51, P=0.006) *HELMHEBELRL 7z,

% £=

4], Fzid, CYPI1B2 »-344C/T %% (Argl73Lys
/Y L 5242 5E48K), intron 2 conversion RV, BAR
ANZBWCGHESEAEECH B L 2R L2, ZET
ICEE S N72-344C/T 2RBIOT ) VEE R KT 5 &,
HE NEENVRBD LS, Fig. 212RT & J I HAA,
FON, TAYHEN 4FVTATIE, FAVA X
Ay I FAN, 74T FAN 7F7VRAAN, T RAY
AEAAICHL, -344C 7Y LOHEFER»r -T2, ZDX
I e AR, BIETEHE WL DN T 24— 57—
DOBEICEIL T, I FE TORERERI—FKL ZWERE
N—orEZ L,

Ethnicg <Reference No.>

Chilean <85> [

Blacks <11>

Japanese <9>
Japanese <present>
Rallan <17>
Japanese <10>
Whites <11>

Finnish <22>

German <18,19>
Scottish <20>

Finnish <21> —

French <24> |-

0.00 0.10 0.20 0.30 0.40 0.50
Ratio of -344C allele

Fig. 2 Racial differences in -344C allele frequency.
The open columns denote the ratio of C allele of -344
C/T polymorphism in normotensives and the hatched

columns denote those in hypertensives.

Table 61z, ZNHDBIETFER L M, LEEES
Bt K OBEICOWT, TNETORELZ I LD
fe-1onn=29) _344C/T HMIZDWTIE, -344T 7 )L
AERINE & B 2 & OED H g0, B L
ZwnrnyBEY H MW, KLEYT—F T
i, -344C 7Y L8 PAC/PRA B L ML = &
MEICEES T 5 & v ) HEMDH 5—K, -344T 7
MIBOWTRBT A F 2T o HiltEREHEE V) HED
A5 5200  Ghx a—EHflT— 2 Ti, Kupari 613
-344C T Y L EMEKR, DBHERMA, OIETRREEE
BIOLHEEN) 2 7R L DBEZHREL T3
H, MDA THOABIRERZ R L L REFITEWT
X, TN LDEEIBFERE I LT W99 F 7= intron
2 conversion ZRUCBET 2 HEII ALY, SMERE
I2 BT conversion (+) TUNLADFEERIZZ VLT 58
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Table 6 Summary of the studies on the association between CYP11B2 genotypes and blood pressure,

hormonal or echocardiographic parameters.

Reference <No.> genetic sex age (yrs) number of -344C/T intron 2 conversion
Authors background subjects C allele (%) association conv.(+) allele (%) association

<8.> Chilean F/M  mean 48-52 H: 52 H: 37.5 T(Lys173); HTN
Fardella et al. N: 52 N:22.7
Data in Japanese F/M  mean 50-55 H: 360 H: 36.9 C; IVST, RWT H:57.5 (~): IVST,RWT, LVPWT
this report N: 535 N: 36.4 N:59.6

<9.> Japanese F/M <65 H: 255 H:32.2 C: HTN, LVD, PAC/PRA
Tamaki et al. N: 227 N: 26.4

<10.> Japanese F/M  44-65 H: 73 H: 33.6 T; low-renin HTN
Komiya et al. N: 134 N:37.3

17> Italic F/M  mean 50~52 H: 72 H: 38.2
Mulatero et al. N: 102 N: 36.9

18> German F/M  mean 51.9~52.3H&N: 1445 H&N: 46.5
Schunkert et al.

<19.> German F/M N: 1675 H: 46.0
Hengstenbrg et al. MI: 606 N: 46.5

<20.> Scottish F/M 25~64 H: 138 H: 40.3 T; HTN H: 44.0 (+); HTN
Davies et al. N: 138 N: 46.9 N: 57.5

N: 486 T; urinary Ald

21> Finnish M 30~55 H: 24 C; systolic HTN (+); urinary Ald
Hautanena et al. N: 68 T; urinary Ald

Q22> Finnish F/M  36~37 N: 84 N: 48.8 C; LVM, LVD,E/A N:35.7 (-=); LVD, LVM, E/A
Kupari et al.

<23.> Finnish M 40~57 N: 270 C; MI risk
Hautanen et al. MI: 141

24> French F/M  mean 46.5~48.4H: 211 C; PAC
Pojoga et al. T; PRA

25> French F/M  mean 44~52 H: 395 H: 43.9 T: HTN
Brand et al. N: 293 N:51.2

F; female, M; male, H; hypertensives. N; normotensives. MI; subjects with myocardial infarction, HTN; hypertension
C; -344C, T; -344T, (+); conversion (+) allele, (—); conversion (—) allele. The parameters listed after alleles indicate the parameters of positive association.
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