g adsty #dE oY /AR T 53] peot=dEdA

T84 (beta 2 adrenergic receptor, ADRB2) A= LA 11
o FAAF ATl o] B #AAS Fojgy. uiAAAE

sodium balance, &8 ¥ A3 AuEFS A AP o= Y

g Bo Age 2AAL B AFNAE nP] Uk BATH

%
ADRB2 2 B84 F ArgleGly ®olet ndEste] FAAAE
A8k
3189 ¢ gy kbt 3099 o] thEurel A4 ADRB2 Argl6Gly
Aol FHAYE EA AT nddutol A H Ao =
ko body mass index, waist to hip circumference ratio, &%

total cholesterol, triglyceride, LDL-cholesterol, HDL-cholesterol
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T A s G A AR FARY o] T BA

Ag mEsty w-e]  dvxn Baud  fAAERs
anglotensin—converting enzyme (ACE),4 angiotensinogen (AGT),5
a-adducin,’ B.-adrenergic receptor (ADRB2),” G-protein B
s—subunit,® p-subunit of the epithelial sodium channel (B~ENaC)’
sol BHiuxglem ol FHx T 53 ADRB2 Fdztet A
wEgte] FE gl el B A7rt Ay g MO

WA A A= sodium balance, 39| A &A, i AurEE
& WA RN Hbs xHEE Fad 9ES dh° ADRB2
= guanine nucleotide®t A ¢st= =4 @A (guanine nucleotide
binding regulatory proteins) & Ao zZH &S sl FEA
o 23] 2tk ADRB2 agonists= AXU c-AMP 552 =7}
AA BT AEx9 oleks T3 dA d9 ol¢ks FHetH, 1
o] th2 ot 24 aHE A A A sodiume| H]A4¥} renine] FH

5

F ders zAE A "Hu® ADRB2 &A=t 16H 4] ofn]
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iRk A x2A 0 slEet ddol

=d¥H  (waist to hip
circumference ratio, WHR) & &}t

2. FAE WoldH

DNA+ dE 5 mL oA DNA isolation kit (Gentra Genomic
DNA purification kit, Minneapolis, USA) & o]&3dlo] F=3t%
t}. Sense 5'-AAC GGC AGC GCC TTC TTG CTG, antisense
5-GAC GCT CGA ACT TGG CAA TG primer®Z ©o|-&3lo] <
staa AdyrE 714 (PCR-100PM, M] Research INC,
Waltham, MA, USA) & ©o]&3lo] A7 §& AFHA G2 A
9] (unbound primer) % FwEHULEI=E A AT ADRB2
FAEE S dd9y] SFgH el ABI Prism SNaPshot dANTP
Primer extension KitE o]&3le] #4139 t}* Single nucleotide
polymorphism (SNP) #}= <71x] &A% SNP primer (5'-TTC
TTG CTG GCA CCC AAT-3) & denature¥ PCR producte}
anneal A7l % 47}#] @@ or A H dideoxynucleotide2}
Taq polymeraseE #7Fsto] 96°C 10%, 50C 5%, 60C 30 = =%
Aoz 253 ¥k A7l & ABI 3700 automatic sequencer® 4]
EI
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Chicago, IL, USA)= o]&3lo] FA4 AHgstdom, p<00s5

I

T+ Student (-HAS ol &ttt &d HAANAM S A A
ojul7l JUE WMFES Udoz grlis 2X2EH AR
Algetgdet. AT AEE WindowsE SPSS/PC+  version
(Statistical package for the social science, SPSS Inc.,

=

AM oz ou 9= Axz A9



adste] Sl A 318%eolflar, w3099 ol U Th
W A" "y dATtelA 55.07+10.06 A= ozt
4350410.05 A B AA A Ekom (p<0.0001), 4 Eell Slo]A
= 9A7F nE]F #ATAA] 50.4%, tiERul Al 33.7% ST
(p<0.0001). =71 dsk2 n¥ES FAolA 127.84£17.03
mmHg % 31, tfFxwol A= 113.93£11.14 mmHgs o™, o|¢7] &
4 ¥ ATAA 8056+1094 mmHg 3L,
72.47+7.83 mmHg%th (p<0.0001). BMI&= 3138 Q;  2xptof A
24.99+2.75 kg/m Uz AE 23214312 kg/m® %93, WHRE
Z+7F 0.91+£0.062F 0.85+0.07= 318} Ao A BMIS WHR7F
=At  (p<0.0001). dF total cholesterol, triglyceride, low
density lipoprotein (LDL)-cholesterol <=7} E A g% o g2 o]
AOA =kom &% high density lipoprotein (HDL)-cholesterol
TA = 313 QF - of] A 41.46+9.23 mg/dL= ) Z=holl A 9]
4718+10.77 mg/dLel H]sl] FskAl ko (p<0.0001) (Table
D).



Tablel. Baseline characteristics of hypertensive and normotensive

subjects
Hypertensives  Normotensives
(n=318) (n=300) i
Age, y 55.07+£10.06 43.50+10.05 <.0001
Male, n (%) 173 (50.40) 104 (33.70) <.0001
SBP, mmHg 127.84+17.03 113.93+11.14 <.0001
DBP, mmHg 80.56£10.94 72.47+7.83 <.0001
BMI, kg/m’ 24.99+2.75 23.21+£3.12 <.0001
WHR 0.91+0.06 0.85+0.07 <.0001
TC, mg/dL 216.20+41.74 208.91+39.02 0.0179
TG, mg/dL 166.00+£97.81 118.17+74.48 <.0001
LDL-C, mg/dL.  142.76+37.57 135.80+32.57 0.0212
HDL-C, mg/dL 41.46+9.23 47.18+10.77 <.0001

SBP, systolic blood pressure; DBP, diastolic blood pressure; DM,
diabetes mellitus; BMI, body mass index; WHR, waist to hip
circumference ratio; TC, total cholesterol; TG, triglyceride; LDL-C,
low density lipoprotein cholesterol;, HDL-C, high density lipoprotein

cholesterol
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2. ¥ w4

ADRB2 f#d38¢e] EX+ Hardy-Weinberg equationo]A] H o]
v gkt (p=05011). ¥ <ttolA  Arg/Arg, Arg/Gly,
Gly/Gly #eol Z}7h 2547%, 50.31%, 24.21%, tiZwtolAl 7+7}
2751%, 46.93%, 2557%= <t Hel frelgk o]zt glolth. Arg
3 Gly allele®] X UM = & 3ol o3t 2ol AT
(X’=0.7307, p=0.6940) (Table 2). 4o w& ADRB2 frd3 el #
I v E nd8gTy diEze F kel Aol fldt

(Table 3-a, 3-b).

Table2. Genotype and allele frequencies, expressed as n (%), of the

ADRB2 Argl6Gly polymorphism in hypertensive and normotensive

subjects.
Hypertensives Normotensives
(n=318) (n=309) P

Genotype

Arg/Arg 81 (25.47) 85 (27.51)

Arg/Gly 160 (50.31) 145 (46.93) 0.6940

Gly/Gly 77 (24.21) 79 (25.57)
Allele

Arg 322 (50.63) 315 (51.64)

Gly 314 (49.37) 303 (48.36) Ve

11



Table 3. Genotype and allele frequencies, expressed as n (%), of the

ADRB2 Argl6Gly polymorphism in hypertensive and normotensive

subjects according to the gender

Hypertensives Normotensives
Male D
(n=163) (n=104)
Genotype
Arg/Arg 46 (28.22) 28 (26.92)
Arg/Gly 78 (47.85) 44 (42.31) 0.4530
Gly/Gly 39 (23.93) 32 (30.77)
Allele
Arg 170 (52.15) 100 (48.08)
0.3589
Gly 156 (47.85) 108 (51.92)

12



Hypertensives Normotensives
Female )5,
(n=155) (n=205)
Genotype
Arg/Arg 35 (22.58) 57 (27.80)
Arg/Gly 82 (52.90) 101 (49.27) 0.5309
Gly/Gly 38 (24.52) 47 (22.93)
Allele
Arg 152 (49.03) 215 (52.44)
0.3652
Gly 158 (50.97) 195 (47.56)

13
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11 &< lipid profile®} ADRB2 Argl6Gly ++4d& )9
AHAAS v BAET. ADRB2 f4382 Arg/Arg, Arg/Gly,
Gly/Gly 8 & w& 71 9138 AdAEHRY BExE vu &4

ol A= ofn e AdE HolA FUth 1Y
o a8l dAEe FE7F Gly/Gly wellA =kowH
(p=0.0461), triglyceride & %7} Arg/Glyv-ollA Arg/Arg, Gly/Gly
ol Hlsl FefekAl sEekv (p=0.0077) (Table 4).
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Table 4. Comparison of potency of risk factors according to the ADRB2 Argl6

Gly polymorphism

) Arg/Arg Arg/Gly Gly/Gly
Normotensives p

(n=85) (n=145) (n=79)
Age, vy 43.44+9.87 43.04+10.10 44.41+10.21 0.6244
Male, n (%) 28 (32.94) 44 (30.34) 32 (40.51) 0.3024
BMI, kg/m” 23.02+3.06 23.00£3.09 23.79+3.23 0.1619
WHR 0.86£0.06 0.85£0.08 0.85+0.07 0.5867
SBP, mmHg 112.99+10.41 113.82£11.91 115.14+£10.44 0.4669
DBP, mmHg 72.57+6.98 72.42+8.37 72.46+7.75 0.9903
TC, mg/dL 208.87+40.43 208.81+36.61 209.11+42.16 0.9985
TG, mg/dL 128.44+80.39 114.43+73.10 113.99+£70.13 0.3292
HDL-C, mg/dL 47.11+11.89 47.68+10.95 46.33%£9.06 0.7541
LDL-C, mg/dL 135.07+36.04 133.37£28.57 141.14+35.28 0.3560

BMI, body mass index; WHR, waist to hip circumference ratio; SBP, systolic blood
pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C,

high density lipoprotein cholesterol, LDL, low density lipoprotein cholesterol

15



Hypertensives Arg/Arg Arg/Gly Gly/Gly ,
(n=81) (n=160) (n=77)
Age, v 52.54+9.95 54.81+10.68 56.55%9.19 0.0461
Male, n (%) 46 (56.79) 78 (48.75) 39 (50.65) 0.4950
BMI, kg/m” 25.05+2.60 24.93+2.95 24.84+2.50 0.8887
WHR 0.90+0.06 0.91+0.06 0.91+0.06 0.5781
TC, mg/dL 222.22+41 .87 212.01£37.67 219.74+45.63 0.1365
TG, mg/dL 180.43+118.52 145.50+77.49 175.62+91.06 0.0077
HDL-C, mg/dL 42.60+10.91 42.62+8.78 39.58+8.35 0.1067
LDL-C, mg/dL 146.31+£37.72 141.51+32.40 144.17+41.70 0.6976

BMI, body mass index; WHR, waist to hip circumference ratio, TC, total cholesterol;,

TG, triglyceride; HDL-C, high density lipoprotein cholesterol;

lipoprotein cholesterol
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Table 5. Relative risks of hypertension associated with different

risk factors with multivariate logistic regression test

Factors Odds Ratio 95% CI p
Arg/Gly vs. Arg/Arg 1.185 0.751-1.870 0.1156
Gly/Gly vs. Arg/Arg 0.762 0.451-1.286 0.1132
Age 1.109 1.087-1.132 <.0001
male vs. female 2.242 1.505-3.338 <.0001
BMI 1.110 1.037-1.189 0.0027
TG 1.004 1.001-1.006 0.0015

95% CI, 95% confidence interval (lower limit-upper limit); BMI,

body mass index; TG, triglyceride
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Abstract

The Effects of the Po—Adrenergic Receptor

Gene Polymorphism on the Risk of Essential Hypertension

Jae—Hun Jung

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Yangsoo Jang)

Background : Essential hypertension is considered to be a
complex trait to which genetic, environmental, and demographic
factors contribute interactively. The sympathetic nervous system
represents a major regulator of blood pressure through alterations
in sodium handling, vascular resistance, and cardiac output. In

consideration of physiological importance of the po-adrenergic
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receptor (ADRB2) gene, "functional” molecular variations of the
gene might cause attenuated vasodilatation, leading to increased
total peripheral resistance and hence ultimately resulting in
hypertension. Significant evidence has been provided for the
pathophysiological involvement of the ps-adrenergic receptor
(ADRB2) in hypertension. We investigated whether genetic
variation of the ADRB2 gene might be related to essential
hypertension

Methods : One ADRB2 gene polymorphism, Argl6Gly (Arg—Gly
variant), was investigated in this study. We analyzed the
genotypes of Argl6Gly in 318 hypertensive patients and 309
normotensive subjects.

Results : Allele and genotype frequencies did not differ
significantly between the patients with hypertension and
normotensive subjects. There was no association of the ADRB2
polymorphism (Argl6Gly) with hypertension or other phenotype
measured in this study populations.

Conclusion : Our data suggest that ADRB2 Argl6Gly
polymorphism tested are unlikely to confer principal genetic
susceptibility for hypertension in the Korean population. However,
further investigation is warranted to clarify the relevance of

ADRB?2 polymorphisms to blood pressure regulation.
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