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Figure 1. The time course of blood pressure and heart rate during the acute salt
loading experiment
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Figure 2. The time course of measured variables during the study
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(a) Histograms of enzyme concentrations (or activities) in the normotensive population
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2.14+1.87 131.9+105.4 5.65+4.52

(b) Correlation coefficients (95% CI) between variables

P-values were statistically signi-
AT Aldosterone ficant (<0.0001) in any pairwise
comparison.

PRA 0.805 (0.724-0.864 ) 0.696 (0.580-0.784 )

ATl — 0.514 (0.355-0.644 )

(c) Results for association analysis of 4 candidate polymorphisms with investigated variables

(i)ACE, DI DD DI I P-value
PRA 2.62+2.46 (13) 1.97+1.61 (40) 2.16+1.90(49) 055
Aldosterone | 127.5+82.1 (13) 136.4%109.1 (40) 129.4+109.6 (49) 094
A-II 7.09+4.27(13)  4.90%4.52 (40) 5.88+4.57 (49) 0.28

(ii) AGT, M235T ' MM MT ' TT P-value
PRA 277+220(6) 2.77+2.63(23) 1.90x1.49(73) 01
Aldosterone | 135.3+94.3(6) 164.7+183.0(23) 121.3+65.5(73) 0.23
ATl 6.45+3.83(6)  6.69+5.98(23) 5.26+4.02(73) 0.38

(i) AT;R, A1166C AA AC CcC P-value
PRA 2.19+1.86(82) 2.01£2.02(17) 0.20 (1) 0.55
Aldosterone | 137.2+113.8 (82) 113.3+59.1(17) 49.0(1) 0.52
A-Il 5.95+4.73(82)  4.27+3.47 (17) 2.00 (1) 0.28

(iv) CYP11B2, C-344T CC CT TT P-value
PRA 215+1.95(44)  2.09+1.88(50) 2.44+1.43(8) 0.89
Aldsterone | 135.3+106.5 (44) 131.3+111.6 (50) 116.6+55.8(8) 0.9
Al 5.35+3.68 (44)  6.13+5.34(50)  4.31+2.87(8) 0.48

Figure 3. Evaluation of the renin-angiotensin system in normotensive subjects

-207-



10

12 3

TABLE 1. Clinical Characteristics of Subjects in the Studied Panel and

Correlation Coefficients between Variables and Plasma HANP levels

Mean+SD Correlation

Variable (except for subject no.)  Coefficient (95% CI) P-value
n (male/female) 102 (19/83)
Age, years 39.1+11.6 06 (-.14 — 25) .55
BMI, kg/m? 20.7+2.6 -09 (-31 — .14) 43
Systolic BP, mm Hg 113.6 +13.1 02 (-.20 — .23) .88
Diastolic BP, mm Hg 70.3 +10.7 -08 (-29 — .14) 49
Serum creatinine, mg/dL 73+.15 -05 (-24 — .15) .63
PAC, pg/mL 1319+ 1054 -.18 (-36 — .02) .07
PRA, ng/mL/hr 2.14+1.87 -08 (-27 — .11) 40
Plasma ANP, pmol/L 228+ 177

BMI=body mass index; PAC=plasma aldosterone concentration; PRA=plasma renin activity.
Significant correlations are also observed between PAC and PRA (coefficient .69, P<.0001).

TABLE 2. Results for Association Study of HANP Polymorphisms
with Plasma HANP levels (n=102) and Hypertension Status (n=480)

Polymorphism C-664G GI91A T1766C

Panel C/C CIG GIG GI/A AlA T/T T/C
1st panel (n=102) 99 80 21 97 5

Plasma ANP (pmol/L)* 23+18 10+04 21+18 28=+16 1.2 23+18 16x12

ANOVA P-value 21 30 43
2nd panel

Hypertensive (n=255) 252 3 212 39 251 4

Normotensive (n=225) 214 11 187 36 215 10

x* statistic 58 48 3.5

P-valuet .026 79 .10

*Values are mean+SD.

TP-values for C-664G and T 1766C genotypes are calculated with Fisher's exact test.
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Study of molecular genetics of salt sensitivity
with reference to ethnic diversity

Norihiro Kato', Toru Nabika?, Takao Sugiyama®, Yasuo Nara*, Yukio Yamori®

'Teikyo University School of Medicine, Shimane Medical University, *The Institute for Adult
Diseases Asahi Life Foundation, “University of East Asia, *Kyoto University

“Salt sensitivity” could constitute candidate biological mechanisms underlying
susceptibility for essential hypertension. In general, salt-sensitive people tend to develop
hypertension more often than salt-resistant people; however, the incidence appears varied
among different ethnic groups. We take notice of such ethnic diversity to unravel genetic aspects
of salt-sensitivity. Although a large-scale database has to be constructed prior to comparing
different ethnic groups, several points need to be considered; for example, how can the degree
of salt-sensitivity be appropriately evaluated apart from blood pressure, and what kind of
physiological components can be tested as potential genetic susceptibility.

In order to address these issues, we conducted preliminary investigations regarding salt
sensitivity. First, several circulatory hormones were monitored in 7 healthy volunteers during
the acute salt loading experiment, where 2-liter of saline solution was infused over 2-hour
periods. Second, the distribution of principal circulatory hormones, such as the renin-
angiotensin system, was examined in 102 healthy (normotensive) subjects to see whether they
can be used as parameters reflecting salt sensitivity. Third, an extensive search for gene
polymorphisms was carried out in the atrial natriuretic peptide locus (ANP), one of candidate
genes for salt sensitivity.

Our results demonstrate that both hypertensive and normotensive hormones substantially
changed during the acute salt loading. This observation should be taken into account when
dissecting a complex genetic basis of salt sensitivity. Also a detailed exploration of individual
hormone profile in the general population appears to be useful for the selection of phenotypic
variables in a large-scale genetic analysis. (Study panels with 200-300 individuals are currently
being or will be collected in Africans, Japanese, and Brazilians, respectively.) Five
polymorphisms were detected in the AN P locus, and categorized into three classes based on the
pattern of linkage disequilibrium. Association analyses were further performed between three
selected ANP polymorphisms and plasma ANP levels or hypertension status, resulting in the
lack of association.

It remains unknown whether or not genetic determinants of salt sensitivity actually
confribute to the development of “essential” hypertension. However, it is very likely that
findings on molecular genetics of salt sensitivity enable us to screen patients who will have the
most benefit from salt reduction.
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