45

12 ) 14 3

BhE &5 0045
BEEEHEENET v N ORRBELET OWRE & HiEfFH

PERPIRS | E WS CEREICESE LRI
RS DR B (KEAEREBE LRI
BA K% RKRRERESEERTER)

BRI ARSI EEORFICEDIRLEERRETHD. £Z
T, BILET Y OBEEFRETICE->TC, BERZEELC FEZREL, TOBEEF
B DRIARITIZL T, BERZHEICE T IR EBEALNICLI  ERAA . &b
WCEF LB OEREFEMIH TID A E CEN AR BT O R ELHEEE
AL IT-T-. B MLE B AFIET v (spontaneously hypertensive rat: SHR) L1F
# i FESw b (Wistar—kyoto rat: WKY) OAZELIZE ST, F17y R, F1E D LERER
Bz Lo TF2 v b (e 120 J0) 2{ERLTz. - EZ ML —1 Tk (DSR:
Dahl salt-sensitive rat) P& EHIMES —/1 Tk (DSS: Dahl salt-resistant rat) &
PN AT L ATF2 Ty MR, &5 o b L JE & sce SRR - SR T
7 24 BEREIE L., F0%, BEEDRURILEZ—VEREERT), BRER
HU7= IR BDNAGR L. £5 v DNAZ AV, MEELEHEZTTE
EFEE(I %, 213 BED~A7aYT I h~—h—FH s /) DU ARAF X NTL
STHHELE. SHRBLIUDSSICHE TS, MEMEIESHTHEMUEL T, 74
274+, —FC § 1(PLC § 1)i&f=F, PKATA(Peroxisomal 3 keto—acyl Co A
thiolase AT, =a—B~_FFRYELETF (NPY) &V T 2AZ U APR A FERT
(SPRIVTEEDEE(T, P45011 8 EEFERHLE. Fo, B FEANEZANVT,
SHR DTy ATy ) —Yxrary 7ot —2 —EEAm MEIZEAL THD
ZEEBELMILE. O TEME R EE & G T ORFBIT o, EFRAER
D—REET40ERLL ED 954 ARt E L LTz, ZOFFTIZAGT/T+31CLRERF
e, /B i E ) O B IX B E R R iens-To s, RRIKEH LTI T
2ERZEHONE (CC>CT>TT, p<0.05). AGT/T+31C £ MmE B AEEE
DBESE T, extreme—dipper (179 4) Tk CC & 63.7%, CT & 30.7%, TT il
5.6%, dipper (505 ) TIXIBDIBD 70.5%, 26.1%, 304%, non—dipper (228 £)
CIEBOBD 74.6%, 23.7%, 1.8%, reverse—dipper (42 &) THBDI D 83.3%,
16.7%, 0.0% Cl-To. CCHIZH T 5% TIE 30.4%Z non—dipper 20 M EZ B
BADTOIHL, CTEIE 26.0%, TTARIZ 12.9%EFEIC (p<0.03) P72 ME
BT, ME A NEENZ—ERTIR D 4 A TVZH5ET D&, C+31TULvD
2SS CC, non—dipper BIDMENILTC. TTK, T Ty )=V IR
YR BRI R BT AL —TUUFT UV ROERRE LS, BRI
RS LEOR H BRI EF ThD. BRERZELEEN R LEND
non-dipper DEBEMNCCHRITEDP-T-ZL30, AERURFE TIE, VR
BT, BREAEEFHIIIENEELNEEILND. AFFHERIT,
T+31CHOCTINBEIMERE DEEEZ ML E D, non-dipper Z A HELPT
WL ETRETALD ThHoT.

-114-






10
Bh g & 5 0045
AEEZHEEGNET v hOREELTFOW®RE & BErEMEHA

PIRHEE  E EB (RIRKZERPERE 2R 5R)
HRAFRE KR BE (KRKFERFEREZERTER)
BA KE (KEKFRFEREZRFER)

O HEEH ' -

A RS I A B LS O R I B D A R b EEARIE THB. L
<, BIETSYNOEETETICEST, R RS HEETEREL, TORET
HREOMPZITIZLT, AHBEEHICETARERALMAICLIER AL, &5
WEF VBN OREREZEMID TIIH A ETCeMEERZHEE AT O R E LB ERF
AL T o7z, '

© w35

1. BMLEET VT ROBETFHEN

& I T B K35 FE T~k (spontaneously hypertensive rat: SHR) $IE®E MEZ >
(Wistar-kyoto rat: WKY) DRELZE->TC, F1 I he, F1 O KA BIZE T
F2 Fvb (HE 120 L) 2R L. A HEEZ ML — 1Ty (DSR: Dahl
salt-sensitive rat) b B HLES —/LF v (DSS: Dahl salt-resistant rat) ZH )
RBRICEAF2 Sy ER L. £ Ty b M E & e SRR - SRR TS
24 BERIMIELZ. 0%, BRREOSVRIVEE— LR EERTV, BRERH
LIcFF#iAE 2 bDNAZHH L. &7y FDNAZ AV, MEELESRERTEE
FENE, 213 HO~AraYTIAhw—h—ERB WS ) LAUARAF Y AT L o
THLE Y. '
2. BEFEAELR O EERSEEEET OB ERT

BalIToVAT oy =V B ETOBEEFASBEEOFMRBRFEIT,
EEFRBAICELVEELSNIAT I oE—F—ERICBTEEIZE-T, T
DF TV )V B EFOBEELENEI > TR MENRET DAN=ALE
DML P, LIAY, ZOXIREMESA T DEMLF TV IFT Y )=V =
VEERHETAELTLLEUIELS, TooF Ty )~V DEREREEE
HEETHLIEN Dol ToVF Ty /) — V=V EERFBETOMOM
A TIThhTRY, M7 oFT oy ) — V23 TR THIBHEETHS. R
BEREDEASDIFI T, ToIF Ty /) —V=r0ayrues—F —@ im0
SRIMBRIZBI TV OF TV ) — VeV EEACEE THHI LR 2T,
FIT, BIEETNLTHD SHR OBMNICE D E2BEFEAE (HV]-IAY —
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LE)VERWT, Ty ot TFry ) —Vsrar Iae—F — AW T 5T =
ARGEEPEAL, £ 50N EEBERRLE. ' |
3. EMEEREZFMEELCTFORE
KFEIIRIERFEOXFEHFLLTCER L. EFRREBTO—RERD
e, B EETFRETOREBEEZBELN 40 s _ED 954 NZRZLlz.
EEND 10mlORMAFTV, BBk E %4 B, QlAamp DNA Blood Kit
(QIAGEN Inc.)Z AV TDNAZfH L. @ZFOKERMLE (CBP)IIMNX,
Colin ABPM 630 Z T 30 43412 24 BRI LL B0 B BATEN T MJE (ABP) %8|
ELk. BEBIOREALEOEHELE ML, KEE (BMSBPEH—KLHS
BPYE#/BSBPE®) 220% D D% extreme—dipper, 20% >BEEE =10%
Db D% dipper, 10% > B EE =0%DH 0% non—dipper, M SBPEE D523
PRI Ny reverée—dipper CEELE. TUOFTUYV )=V BEEF (AGT) D
Arhay 1 IZEFEL, M235TE R L ¢ R 2D T+31CHE K EMR D =R
mf_ﬂmmwﬂaqmn PCRIEICE->THRIEL. &M M EE & s TR OB EE
LS B AHTEANOVAICE - T, SEMER & F — v LB F R OEE TS H
SRV R EICRVRE L.

® WFFEHER

1. IvbOELETRENT

SHRBLODSSICI@ TS, mEEICEE THEMELT, 7AHAT Y/ N—
+C § 1(PLC § 1)& {5 F, PKATA(Peroxisomal 3 keto—acyl Co A thiolase) &=+,
:,—L—a«‘v"fFYiﬁ{ﬁ%(NPY)t%j‘z&‘/xpiﬁ{zﬁ%&%(sm)ﬁ%@rz@&,
P45011 8 EEFERHELTVWA(E 1). SHIZHIE, SHREWKY B EIZE
RHEENSRHLZ 2 BOBREGFNF2 I b0mFEESEHTIZEE RHL, ni
HMIZONWTHRAETo VWA (B4 ERARLEFERERRTE).
2. W~DTUIFTUY )=V BIEFTAADEAN

UERN~DT AAEROBEIZL ST, AT VAT /) —V = mRNA 5
HOETFTARBOLN. W, FERMLERTA 7 BRICE> TRBOHLIL
(22, ®3). 2B, M7y IFFry ) =D B ELT VT TV T
EEZLITR D bR D ok, ZThBDFERMPE, BMOT v VF Ty / —V=Vig
EFOBERBEINESMEOREICEE L CWAZERALICRoT.
3. ENTORRFT

— 5, EMCB T A TIZAGT/T+31CLREREM £, B M E FH DRI
BB AR 2007283, WEYLRA M EITIEHE BEEHSR zsbaht(cc>CT>TT
p<0.05). AGT/T+31C g@‘cmra NZ &L D BE T, extreme—dipper (179
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)Gl CC 7 63.7%, CT %! 30.7%, TT & 5.6%, dipper (505 42) TIXB DD
70.5%, 26.1%, 304%, non—dipper (228 4 ) TIZB DI D 74.6%, 23.7%, 1.8%,
reverse—dipper (42 £ ) TIZH DI D 83.3%, 16.7%, 0.0% Th-ot=. CCHEH T
A& TIE 30.4%1Z non—dipper B EE B EZROTDITKTL, CTHIZ 26.0%,
TTENE 12.9%EHEIC(p<0.03) D 2RWERICH-Tz. IEHBRNEEE—%
TR D 4 AT WA FETHE, C+31 TINVOHEIZIE T T, non—dipper IR
(K 3).

@5 £

SyhEAVWEBREFHTIL, FATIT7MERNICE — (M%) THLZL,

 ZBREBRNES THLIL, BRERTEHH La}ﬁﬁf%é;t, TR e R B
N—E (100%DEFER) THILREDD, ADFHRICHLTHEMTHILEE XL
TV, AFETHAREZMEERLET Y (F —VTyh) ZSHREFLLSOE
EIBTTAZLICE- T, BRERZEMERTERET IR AR, 213 &
DEETF—H—ORYOLDONREEE TOZMMERS N1l b,
oL Lz, SO RRRERTIE, BEOERICAVDEVERDZE T2
, EEMICEHN-ERMORZESFELVEE XN, —F, ETVTVMNER
ZRITAmMRNA BRENDRHESWEFHRBEFICEL T, ThARERZE
WCEELCOATREMEITEL, EHICHREED TNELNEEZTND.

— %, ToUF Ty )=V =B ET (AGT)ICDWT, EFTORF 21T o7,
AGT/T+31CE B A bay 1 ITAIBL, Bvi-1 % Bif-1 REDBRERFORFE
ERALICHE S L5, Bvi-1 13 Smad3 BIE L TTGF- B DERFEILEETHILR,
BIf-11% eNOS DEEEFEICE ETAZENRESL TS, TORDARLIT, B
IZM235TEDBE LI LD, BBAICAGTOEREIZEA/L TWEDRb LR
V. e, TUVA TV )=V e ik R R IR TV = T U
FULUROBERERESH, BEREHICERLZELEDH HrEMHEEF
Th5H. BERZHELEENSEV LSS non-dipper DHEENCCRITHENTZD
It REZEREE T, JVEBRZEEICED, BRESHELZTHTOZ
EREELNEEZLND. A EFERIT, T+H31COCTIV R R MEREDORE
RZ MR B W, non—dipper R AFELLCTWIEEZRBTHLD ThHoTT. |

® 4 HOFEE
SyrDEEFETICE->TIVZ<DEEBELHEFTEZREL, ThathoX
B R TETL TOLEVIFFR I RT LRI TENT, 5RIZLVES
OBEHEEEFORERICEHNTRIEIRERNEEZTND.
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Figure 1. Rat linkage map using F2 rats.
The dots indicate the loci of microsatellite markers and the horizontal line
with locus name indicate the polymorphic site between substrains of the
rats.
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Figure 2. Introduction of the decoy against the core promotor region of
angiotensinogen gene into the rat cerebral ventricle.

Figure 3. Change of the blood pressure of the rats after the introduction of
the decoy.
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- Dissection and functional analysis of salt-senéitivity genes in rats
Higaki J, Katsuya T, and Ogihara T. Department of Geriatric Medicine,
Osaka University Graduate School of Medicine ’

Summary
Recent progress in the Human Genome Project is exploring the etiology of
hypertension from the aspect of salt-sensitivity. As a first approach to
identify the salt-sensitivity genes, we carried out a rat cross experiment.
Crosses were made between 3 male spontaneously hypertensive rats and 3
female Wistar-Kyoto rats to make F1 hybrid. F1 hybrid were intercrossed for
the study of F2 segregating generation. The other cross between Dahl’s
salt-sensitive and Dahl’'s salt-resistant rats was also made. Using 213
microsatellite markers, we found several candidate loci responsible for blood
pressure. The arterial natriuretic peptide receptor locus, guanylate cyclase
A on cheomosome 2, neuropeptide Y locus on chromosome 4, and gamma
crystalin locus on chromosome 9 were associated with high blood pressure.
Peroxismal ketoacyl-coA thiolase locus on chromosome 8 was associated
with low blood pressure. However, there is a big difference in physiological
state between rat and human, suggesting that rat results are not equal to
human results. We then performed a genetic epidemiological study on a
cohort in Ohazama, to investigate the relationship between the dipping
phenomenon in 24-hour blood pressure and angiotensinogen genotype. It has
been reported that there is a relation between the non-dipper type of 24-hour
blood pressure profile and salt sensitivity. In this study, the 235T allele is
presented as +31C. In the non-dipper type, which is common in patients with
salt sensitivity, the incidence of CC genotype was significantly higher than
in the dipper type. In the reverse-dipper type, in which the night-time blood
pressure is higher than the daytime pressure, the incidence of CC was even
higher. On the other hand, in extreme dippers, in whom there was an
extreme blood pressure fall at night, the incidence of CQ was lowest. These
data suggest that the higher frequency of non-dipper type, which is possibly
related to salt sensitivity, in CC carriers suggested the genetic involvement

of angiotensinogen polymorphism in the risk for cardiovascular disease.
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