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The relationship between polymorphism of angiotensinogen gene and essential hypertension L/U Jingbof-
ZHANG YouchenE~YU Shunzhang. The Institute of Preventive MedicineE~Shanghai Medical UniversityE~Shanghai
200032£€hina

i%Abstracti¢ Objective To study the renin-angiotensin system£ RASE£Qinvolvement in the hormonal
regulation of BP and blood volume and the relationship between angiotensinogerE  AGTEGwas the sole preliminary
acting materials in the RAS. Method Population-based case-control study was conducted using PCR-RFLP
techniques to explore the relationship between the M235T polymorphism of AGT and EH in Wangxin townshipf-
Jiading District of Shanghai. Results The frequency of TT genotype in EH cases was significantly higher than in
control£742.8% and 33.0%£0 The odds rati€ ORECor those exposed to TT genotype was 3 .61£comparing with
MM genotype. It was suggested that TT genotype be the susceptible genotype of EH in Wangxin. The frequency of
allele T in EH cases was 73. 89 %£significantly higher than that of 60.31% in controls. With the increase of
allele TE-the risk of EH also increase®” P < 0.05£0 In EH casesE-the BMI increased in the order of MME-MT and
TTE-and significant differences between the groups were observed. Conclusion TT genotype is the susceptible
genotype of EH in Wangxin.
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L BRafECO»00NTOAOTT EEAAY | ¢ upAEAKCDO3ENG | RRaN1pA0B020-08"E5£AGT EC RAS THT3ODPAT 0»
AyD0%:22 £6CDA | K0 j EOPEA+UESEEPAO-02TETO0OEDE-  30EYpx TVERN@Y-0D AGT E@ALPA  RuUTEREKO0° Ti xA
IRODA+TOPAYOXEY0Y CATOEOA «00E@OE RNaNL-¢2]  RAS TUI3»TROPACLEEEEAGT »U00+»ETTAEC RN
AUCDTa1@ED»°EETT20- - ¢D0, BRANE EHEECOUOA «Ox  pACON; »U00 0@ O»£f( T» OUEEELECTA 1q42-43 !} +aAé
.DDOPASU” ETOEDT Tax - %300EQPAL2 T-x+0ATA-CEG  Co£SE 5 61aTOX0°T 4 _6AUC-x0113EWEL£40DOEOUYT
WK% EEOED-NaLU%O0AEG T TE "RASEECH+HURRNIOT  HupA” T0AT»+E T~ CERUOAAE+AABLD 235 ©+»UEAOEYX
NAEYA; pAYoEGTUTEE-02EC0» 6,  00pANRRE - "Aj T Apo+EAT»+a3ETAEO+ER M23STER ™, £+3ND%: ECOOET
I3£RAS OEN210%00AEGOL " AGTEBROEE RESINEEN1U  offpy T ColDATCEEECTa»U " j pA2j Ay — TOOONDY%; £
$HOOAED | £RA1U%00AEDx2» AL ACEEEN1UKO0AEB [l ('OA PCR-RFLP Y/EOE-0T6 AGT pA M235T 141-DOEA:

£7A ] £8R22000AED ] EUT&x63EYG £E40D A [T ECC¢ 0D LAOUOUT%E+ AGT pA M235T 1al-D00E T0PATGO- - ¢D0
AL pARNR 20 B »-%j EOESVAEH 29 T00UTEDi T A6CT  pRafapdrgipie
COACT , 1014 pAO+1H0x+OALSY £BN2LUEOESEECDT3E o
2hATO8 -15-"

+ORp¥T»E ETOLO% £~ 6N§ 1«22 TAEGN§OO0m - AGYNENDY EU AR
X+ 0B 1»£200032 e ONg UNSO°0a - AGENSND ¥, EU O» j Wib%¢ 70106



i? 408 j@

0p»2A=pD2N§000% 2000 Aé 12 OAWU 21 %ipU 6 U Chin J EpidemiolEBecember 2000£¥ol.21£No.6

1.2jAyxe£8U0 1997 ATOETOLEDYTY "Co10DAT e
PDE«EEEC  RNaN1£026£322¢35  RNaN1»Y0R 758 EEE-0
x+120» 63éNupaes™ A~ &, RNaN1»V.ORAOp¥EER»(3EN

£7°AD:A® = 1: 1£6£ %Y RN2NL»YORPAYE TU2{ E-£AA3Y
%1-¢p0, RNaNL1E4] 67 ax 0P123¢Nu , RNaNL»%0R 90
AYif

2.9000xé£°” DO+dj heAaTak¥AauA0-00£6U T-0»
“&x 0P£NjOfde  BRaN1»%0RPO+a Tal-j #6A&Ta2TD; OU
5 EepANaN1EQELOY3EUAEE "EOEONT < 140 mmHgER20A
N® <90 mmHgEE+T27000%é £

fpi¢k-~

1.A+DP2N§p+26£ROENODNDY: TOTOERU® 130»p+
26+T£6EY-1yx " AAAANupAp+260+£60A=T0ARYA - hERO+
%OY%eDD TEYT P26 £u=26 PAAUEY A " £80+8 j Bfix4  $é

06x” ¢ 607 8A» 31Ej6°0p &-%AEOEE j FAEGO2ETERAH ¢
. RRNaN1Yy,° AOxA0DYOXAE - j¢+O0TETO00E® TuNT j 00%E ¢

OOE3£@OATE®ELUE j £00p+26pAT-E+1oDD2aAET Rjta

00 fieN1E@AL2¢: 0, 1%2A636N2 5 mIEAEDA - OA&NACAE-

NaC&OAOUx=N2TC i HacaxUu 11 % ¢EOTEY6¥ j ¢RAUTE
O-peoxOTUTAUTED-pe °xpEEG» 0, xe£NaAY ¢0A0U»U
00xé DNA pA3ET&ES £

2. AGT »0001a1-D0 - OT6£OY TTESVE2TOO TATEVEY
E& YUEEAGT »0 00 A A© 06 0y TYEQE ET ©°£ Sangon 1«
EY%CT3EL6Y TTDOADECTALOPrimerl£°95 ' - CAGGGTGCT
GTCCACACTGGACCCC - 3 ' £»Primer2£95 ' - CCGT
TTGTGCAGGGCCTGGCTCTCT-3'£-PCR A00S -~ 01 xUT4
»Y 50 £ 03 00A"TE MeCl, T22.5 mmol/LEANTPs T2

100 ymmol/LESYTTT2 1 pmmol/LEAE®ET® 3 ~ 100 ng £+

TaqA, 2 UifN-»-16%p£94°C 1 minf68°C 1 minfF2°C

1 minj£10 ,6N-»- 00°6£2" 00 TAT6YP£EROC 1 minf-

68°C 1 minE72°C 1 minfBU-"0} 30 , 6N-»-£92°CNOET
10 minj£-"0120TrOATPOEDOAUCDA, Tth [l %2PPA, CD
-"01£42 h£6U2. 5% PACTO-TCAYHC%aDPucO% - OAGEHC
N1 20 VER+YE 3 hi£E»°60UXT T1a1aTAYI 2AEAGT pA
M235T »U00A006 £~ T3 ET2 165 bpEac1a0UpU 235
TET 200 T—C pAT»+a£60A00620TrOUTPOADOAUCH
A, Tthll pAx+OATA+»CD3EA%2, - 0£941 bp ©1 24 bpfhe
10U 235 T>ETA»0D - ¢EG T»+4£00A006 £~ T30 E£E£30
25+4£6E " E20E0AY  SUET»»U00 TjME-0+3DT3EEY  6»U
OODTETE 141 bpEQOIE 141 bp©l 165 bpEOIM 165
bpEQE
Eyié3u£-016

EQODXEAT00U EPIS ET%p0DY% " ACEYHY c AERAEE G
AO£6A SPSS Ei¥p-0To £

ha 10

0» j iiD%¢ TOTOPAO» °ECé 6

+%" TND¥%¢, 101612 187 AyEADDO 95 AY£A®DO 92
Ay£3jAyxé°T1000xé%0TaoOxGEELAA0PO- - ¢DO, RNaNL
»Y%0R 90 Ag"AD 47 AyEA® 43 Ay£88y3£9000 97 EE"AD
48 EEEA® 49 EEEQE2j Ayxé°T19000xéAPA®D0+32TOT TP
1002082 = 0. 770E-P = 0.410£83 AyxéA%Y0ASALEC

£760.60 + 11.38E£GEEN000 xé AY0 A8 AAEE " 56.77 +
16.26£66£AYxE2T01 TPT100sDOLRUA+2 Ay°TT000A%%E
N TOTOECUROD: E+EDOUA £

b §D% TOTOPAAU" 2E0» 0 +&

2; Ayx¢T80E0, EyT00g , ROUTO00xE£50 , +EG» 0,
+BEQAYRA” ¢ £3j AyxéNacaxUp 11 % ¢EOTEY6¥100g R
OUT000xé£5e , RAUTEO-p° °x00T00suT0UN000xE£AEEN
L+ 110, +8Anxé2T0T%0TPT008DE "+1 1£Q£

£l RRaNL2{Ayxe_000x6A0" 2E0» 0, +6

El» 0,6 2jAyx€790 Ay£0 1000xE97 AyEO P Ou
p0+8Ap/A®£O 47/43 48/49 >0.05
AeAs"Ee£o 60.60+11.38 56.77+16.26  >0.05
NaC&xUp 11”8 'mmol /L£O0 4.44 +0.76 4.22+0.75 <0.05
LEOTEYBE "mmol /L£O 1.65+0.72 1.40+0.71 <0.05
L RAUTEO-°°8 mmol /TEO  1.65 +0.40 1.76+0.35 <0.05
UTAUTEO-1°°8 "mmol /LEO 2.03 +0.82 1.83+£0.70 >0.05
NaT€ " mmol /1.£0 5.02+1.26 4.74+0.85 >0.05
T40E0, Ef "kg/m£0 24.29+3.38  21.86+2.79  <0.001

EyiAGT »000 , +»U00D10U0- - ¢p0  BNaN12; Ay xé
o1 1000x&0DpA - 02,

OE+i 2 ¢EYOEAGT »U00 MMiMTi&T ,+»000DT10U
2jAyxéj @000 %€ 0P pA -02Y -0+6T29 1% j©8.1% °I
42.8%E$2.4% i64.6% °133.0% i£2i Ayxé0D TT »U
OouiOUT000xe£E¢1000»000DT MM T22T 4 1:00+0AT0U
MT »U00DTPA OR OUECT.68£58+0AT0U TT »000DTHA
OR 0123 .61 £¢ EVOERXAUET»»000 T PAOSY.OEAY: RN
N1pATETODO 1000 06 YOL G+ ERYT NEES? = 8.453E+ <
0.05i£

EAiOGT »000, +HET»»000002 Ayxé°T11000%&0D
pA - 02y,

AGT »U00OPA Mj & A%UET»»U00£PAEOU2] Ay xé0D
-0+8T226.11% °1 73.89%£00 10 00 xé 0D -0 +3 T2



0p»2A+DD2N§000% 2000 Aé 12 OAMU 21 %iuU 6 AU Chin J EpidemiolEPecember 2000£¥0l.21£No0.6

i? 409 ja

Oz, ROUTO00xE£-OR OuT21.86£95% WA ¢EPACaYAEC
1.17~2.96"P <0.05£Q£
2 Na10%o0AEGOE " AGTEQ+»U00D 1002 Ayxé —
1000x&0DpA - 02y,

) 2;Ayxé 1000xé

»U00 — . OR A

Bl icey FUAE ioe  EUAE & 95% Cl P Ou
NE ggge MY glgg0 T

MM 5 9.1 12 12.4  1.00

MT 37 48.1 53 54.6 1.68 0.499~ 6.01 >0.05

TT 48 42.8 32 33.0 3.60 1.04~13.12 <0.05

OTYE 90 100.0 97 100.0

xCEQ+EAYINEES? = 8.4536P = 0.003 6EACE ,+»U00DTAUAE -0°T
Hardy-Weinberg OA” «£/°8T"AE

T4 ¢RNANL»Y0R0D2» 1~ AGT »U00PT ,+EG» 0, +é
+EWI

OB+ 3 (E%OEG0 MMiMTiqT »U00DT UAESDOEN
CA0P , EOTEYO¥E®RH08Y¥00  RERAOED , Ey0205%¥08” £~
L+x62T010D1002D8 P < 0. 05EQENACAXUN 11 LERKY,
020008%¥Ey . BER«2TOTTP I3U£NS0A04 i £

100 AU

AGT EC RAS TUT30DpAT "0»36Evpux TH7EER2Y-0D
AGT E®E%PA RulESx%00°Ti xA RAS TuI3»TDOPAC,
ESi £ TVEUNE£TA<ED “@OPES AGT »000pAx2»000
EOEEC10 AGT »U001y E+i “T%I »a0y ESEGpA R K2
Nﬁom\ﬁ:}eunemaitre MEUIEYL‘"MA AGT »U00pA M235T fal-
POOBEEAAD- -¢D0  RNaNLTa1gA2{£4% T+ 26 - ¢ TO£
AGT »U00UA MM MTj&T »000DTEUAEOU | RNaN2oT Oy
SEEEECOD -0+8T129.1% i®8.1% i®2.8%E£A2.4% i ¢
54.6% i83.0% i£2jAyx€0D TT »000DTUALPAETOO | B
OU000xé£E¢21000»000DT MM T22T;%00+0AT0U MT
»U00DTPA OR OUECT.68£8+0AT0U TT »U00DTPA OR
OuT23. 61 £ EUOERXAPET»»U00 T pAOGHOEY: RN
LATETOPOT00206%0£6+EA%INE P < 0.05i£14E% AGT
LAPET»»000 T ¢ EAUECETOLERYTY "Col0PATCO--¢DO, R
Na Nt uA OA "« Ox D+ UCE-E%Aa 1006 0P 10 + pATa
. GU9£10£1‘3£Yi £

13 2»1-~ AGT »U00PTPA  BRaN1»YOR  +El»~ 0, +8E%T

AGT »U 00 pi

El» 0,28

MM MT TT POy
NaC&xUu 21" % mmol /LE® 3.86+0.99 4.32+0.66 4.59+0.77 >0.05
LEOTEYOE ' mmol/LEO 0.93+0.35 1.52+0.73 1.82+0.68 <0.05
RAUTEO-p° °& " mmol/LEO 1.61+0.43 1.71+0.34 1.60+0.45 >0.05
UTAUTEO-p° & mmol /1.£0 1.83+0.73 1.90+0.57 2.16+0.97 >0.05
NaT€ " mmol/L£O 5.02+1.03 4.79+1.08 5.19+1.40 >0.05
T80E0, B "ke/m*£0 23.18 +0.01 23.20+3.01 25.23+3.47 <0.05

2T o TA ix

1 Jeunemaitre XE-Soubrier FE~Kotelevisev YE-et al. Molecular basis of
human hypertension£%ole of angiotensinogen. CellE-1992£-7: 169-180.

2 Hata AE-Namikawa CE-Basaki ME-et al. Angiotensinogen as a risk factor
for essential hypertension in Japan. J Clin InvestE~1994£-93 : 1285-
1287.

3 Zee RYLE-Lou YE-Griffiths LFE-et al. Association of a polymorphism of
the angiotensin converting enzyme £ ACE £0 gene with essential
hypertension. Biochem Biophys Res CommunE-1992£-184:9-15.

4 Bennett Cl£~ Schrader Apf- Morris BJ. Cross-sectional analysis of
MET235-THR variant of angiotensinogen gene in severeE familial
hypertension . Biochem Biophys Res Commun£-1993£-197:833-839.

5 Ae»(PEATDATTE-O-+a. DAOA2{NE. ++YOEEEARTAEG36 =EGE-
1995. 714-720.

6 EVApAGESTVICTEOAESUIERE . | ROEUCEBNAOCUA  RRANL»YORESED —
Na10%o0AED — EOLTTaTUI3pAzE» . 0DLGN-»- O00%ET995E-10: 587-
590.

7 Dene HI. Restriction fragment length polymorphism for the resin gene in

Dahl rats. J HypertensE-1989£-7:1221-1224.

8 Russ APE-~Maerz WE- Ruzicka VE-et al. Rapid detection of the
hypertension-associated Met235-Thr allele of the human angiotensinogen
gene. Human Mol GenE-1993£-2:609-610.

9 Caulfield MPE- Lavender ME- Farrall PE~et al. Linkage of the
angiotensinogen to essential hypertension. N Engl Med£-~1994£-330:
1629-1633.

10 Caulfield MPE- Lavender NE- Newell PE-et al. Linkage of the
angiotensinogen to essential hypertension in African Caribbeans. N Clin
InvestE-1995£-96: 687-692.

11 Ad%22 £84E30ALBA0X3UEHE . AQOAN2AY ¢ €%8BD ApoE »100 -OPTpA
PCR-RFLP -07T6-%-"pAls A¢ . ETOEO%: £ NSNS+ £-1998£4:52-54.

12 Ohkubo HE-Kawakami HE-Kakehi YE-et al. Generation of transgenic
mice with elevated blood pressure by introduction of the rat renin and
angiotensinogen genes. Proc Natl Acad Sci USAE-1990£-87:5153-5157.

13 AT»2£CA3a o£0i T AD. Na10%o0AE@0-»000u+.@DoAPTaT-D00E0-
-¢p0, RNaN1 Ta1gp0 -0T6 . 0D 11 0%Ng o EN§ 000+ "£4996E18 : 343-
347.

£°E0, 8EOEUE2000-05-05£0



