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Abstract

Gene polymorphisms that are associated with sodium homeostasis in the body, such as a-adducin (ADDI,
Gly460Trp), angiotensinogen (AGT, Met235Thr), and angiotensin converting enzyme (ACE, Ins/Del) may
increase the risk for the development of hypertension. The purpose of this study was to elucidate the
relationship between the singular and combined effects of ADD1, AGT, ACE genotypes, and blood pressure
in elderly population. Moreover, we examined the interaction of sodium intake and polymorphisms of
aforementioned genes and their effects on blood pressure. Among one hundred and nine female subjects, aged
60 and over (mean 75.9 yr), the major alleles for ADD1, AGT, and ACE polymorphisms in the studied population
were Gly (66.1%), Thr (64.2%), Ins (83.5%), respectively. Analysis on the combined effects of genetic variation
showed that subjects who were both ADD1 Trp/Trp and ACE Del/Del homozygotes had significantly higher
systolic blood pressure (p=0.01). Similarly, ACE Del/Del homozygotes who had AGT Met allele had
significantly higher diastolic blood pressure (p<0.001). However, in single-gene analyses, no association was
found between any specific genotype and blood pressure. In subjects with low sodium intake, ADD1 Trp/Trp
homozygotes had significantly higher systolic blood pressure than subjects who had ADD1 Gly allele (138
mmHg vs. 127 mmHg, p=0.03). There was no difference in blood pressure between ADD1 Trp/Trp and ADD1
Gly/Gly or Gly/Trp, in subjects with high sodium intake. In summary, this study shows that interactions
between the ADD1, AGT and ACE genes influence systolic and diastolic blood pressure in elderly subjects,
and dietary sodium intake can modulate the effects of ADD1 Gly460Trp polymorphisms on systolic blood

pressure.
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Table 1. General characteristics of the subjects

Variable Mean®SD (n=109)
Age (years) 75.9+6.2
Height (cm) 151.3+6.1
Weight (kg) 547+83
BMI (kg/m?) 238%3.0
Current smoking” 5 (4.6%)
Alcohol drinking" 13 (11.9%)
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Table 2. Allelic frequencies and genotype distributions for the three gene polymorphisms associated with hypertension

Gene

a-Adducin

Angiotensinogen ACE

Polymorphism
Allele frequency, n (%)

Genotype distribution, n (%)

Deviation from Hardy—Weinberg equilibrium, p value

Gly460Trp

Gly 90 (41.3%)
Trp 128 (58.7%)

Gly/Gly 18 (16.5%)
Gly/Trp 54 (49.5%)
Trp/Trp 37 (34.0%)

0.8193 0.7393

Met235Thr Ins/Del

Met 44 (20.4%) Ins 128 (58.7%)
Thr 174 (79.8%) Del 90 (41.3%)

Met/Met 5 (4.6%) Ins/Ins 37 (34.0%)
Met/Thr 34 (31.2%) Ins/Del 54 (49.5%)
Thr/Thr 70 (64.2%) Del/Del 18 (16.5%)

0.8193
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Table 3. Blood pressure levels according to single poly-

morphisms (mmHg)
Conotyoe sBp" DBP?
yp Mean+SD__p°  MeantSD  p’
a-Adducin
Gly/Gly (n=18) 133.0£17.1 775+14.2
Gly/Trp (n=54)  131.4=196 745+13.1
Trp/Trp (n=37) 1395%19.2 014 761*134 067
Angiotensinogen
Met/Met (n=5) 136.0:16.7 820+179
Met/Thr (n=34) 133.4%204 739+125
Thr/Thr (n=70) 1348%=19.0 092 759+134 042
ACE
Ins/Ins (n=37) 130.1+15.8 73.2+12.1
Ins/Del (n=54) 136.4+£20.7 765+145
Del/Del (n=18) 13721205 025 772+11.8 044

1)SBP=Systolic blood pressure.
2DBP=Diastolic blood pressure.
IS atistical significance was determined by ANOVA among

three genotypes.
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Table 4. Blood pressure levels according to multiple gene polymorphisms (mmHg)
Paired genotypes SBP’ DB
ared 8 P Mean£SD p3) Mean+SD pg)
a-Adducin/ACE
Gly/Gly or Gly/Trp+Ins/Ins (n=26) 130.9+16.4* 73.3*+12.1
Gly/Gly or Gly/Trp+Ins/Del (n=32) 133.3+21.9° 76.9+15.3
Gly/Gly or Gly/Trp+Del/Del (n=14) 130.0+16.2* 75.0+109
Trp/Trp+Ins/Ins (n=11) 128.2+14.7* 73.2+12.7
Trp/Trp+Ins/Del (n=22) 141.0+£18.3* 759+137
Trp/Trp+Del/Del (n=4) 1625+126° 0.01 85.0+129 0.63
Angiotensincgen/ACE
Met/Met or Met/Thr+Ins/Ins (n=10) 151.0£13.7 84.0+135™
Met/Met or Met/Thr+Ins/Del (n=23) 13454222 780+ 15.0%
Met/Met or Met/Thr+Del/Del (n=6) 141.7£23.2 90.0+20.0°
Thr/Thr+Ins/Ins (n=27) 131.9+17.4 75.61+10.8"
Thr/Thr+1Ins/Del (n=31) 136.9+20.7 69.810.0°
Thr/Thr+ Del/Del (n=12) 135.8+18.8 0.06 70.8£10.0° <0.001

1)SBP=Systolic blood pressure.
2DBP=Diastolic blood pressure.

¥Statistical significance was determined by ANOVA followed by Duncan’s Multiple test.

“Different superscripts mean significant difference (p<0.05).
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Table 5. Blood pressure levels according to a-adducin
Gly460Trp polymorphism, stratified by sodium intake

(mmHg)
Sodium intake a-Adducin genotype
level” Gly/Gly or Gly/Trp Trp/Trp ¥
High
SBP? 136.6+19.0" 1413+207 042

pBP? 7831138 763131 0.61
Low

SBP 127.0£176 138.0+18.3 0.03

DBP 721x123 76.0+139 0.23

1)Highi sodium intake score>median, Low: sodium intake score
< median.

2)SBP=Systolic blood pressure.

YDBP=Diastolic blood pressure.

PData are mean=SD.

YStatistical significance was determined by t-test.
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