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Pulse Wave Velocity is a More Reliable Marker of Arterial Stiffness in Subjects with
Impaired Cardiac Function: A Comparison with Ascending Aortic Blood

Pressure-derived Indices

FRERRAE AR O/NNE . Silfdse, (iR 5, KA, #E4—f/d, ¥4 F
ey =, ik E

e HULEIIR O IE D IMERE B ORI TH 5, REIIRE X H B L 72 pulsataility
index(PD) & X U fractional pulse pressure(FPP)IZII4E DOl % kB3 3 L & 2 59, T
FETH ZEMEINTVE, LoL, DIGHBEBIZEELBERFTH 270, Kb
BRI B W THAERZLWEIN TV, —/, REEE (PWV) ZEOH S %
RS 203, DEEREDFZZ D W TORENIZ A v,
Hi : AROEEREGIC B 1T 5 PWV & X O PI, FPP O H % kst 35 2 &,
3@%@ - Ik R EIRE SR & AT L 72 856 Bl (CTH¥94EH 63111 /%) 2 X5 & L %z, LVEF
FEEGERA X D B L, BUMAIC AT REIIRE 2 IE L 72, PPF & (AT REINRDHR
H ) [P EEF L. PLIE (BT REROARH:) / SRR & EF L 72, PWV IE I
i — R E ENREEEE  (brachial-ankle PWV: baPWV) % volume rendering 3212 THIE L .
LVEF < 55% % /e BNk & 2 L 72,
fEH C LVEF 12 PI (r= 0.15) 8 X FPP (r=0.16)(p < 0.01) & HEICHEI T % 23 baPWV
EFHBEZ RO b o 7z, baPWV IXIEHF LRSI (425 #) B X OB IHEREG (250
Bl) ICBWTHEBEE 2RO 1> 7H, PI (0.84+0.31 vs 0.78+0.30, p < 0.01 ) BLW
FPP (0.64£0.18 vs 0.60£0.18, p < 0.0 D)IZ LZHEIGRFEEFNIC B W THBEIIMETH - 72,
IR DEEEENIC B> T baPWV, PI, FPP IXEEIIREEGIC B W THREICEETH > 7225,
FEE IR ER] T 1k baPWV O AR EIIREEEH I B W TRIETH - 72,
filiatk ¢ PL 8 X O FPP £ baPWV IZH L TOLINRBEDHE 2 X D R IT 5 LHEZ LN D,
FEBIEEEFNCE T, baPWV 1 arterial stiffness DIFIEE L L THH TH % AJREMH: 23R
BRI N,
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BB BIikAugmentation Index(Al) & KEfRAI & D BE{R

The relationship between radial Augmentation Index (Al) and aortic Al

Ol Ak, EiRaE T, SRS, AWz, 2iiS, = iiaHs,
INJERR-2, ANRTSET2, EREIE A2, HIERZ, LiRtE2
1 HRERMKENETFERY VY — 2 HEERRARERE
3 Fsvy ~NUVARF THERSH

(BW] BB BINRHEARE: % IR BRI . REIREC LGS AR % (R MR R L i % 2 & ©, BEl
HlkRAugmentation Index(Al) & KEIIRAI & DEH 2 3EAi 9 5, F 72 BEEBINRAID> & KEIRE G GBI

KIMAEHEH D v RENE 2 5§ %,

(5] T 561.1210.45%(meanxSD)D 1854l 2 M U DK A 7 — 7 VIRE Z fifr L 7z, LATKRE)
JIRFE 3 1 pressure guidewire (RADI Medical Systems)ic & 0 Zddk L7z, BEEEIIREIRIZIE F 2 X b ) —ik
(OMRON HEALTHCARE Co., Ltd.)% i L JEREIICEESR L, A > u X MY =3k X % EBishik H S
FEMIEICTHEIE L 72, WIEE =2 7 ¥ 2L 8mgfk G- (FlRITES )i T > 72, UWERATIHIIAE & IEt%
WMV TTIE T D % Kotk z - CEHI L 72, Augmentation Index (Al) (& Ui HTHH I 12 5683 2 LA
BRI DB R I TH & D7, WHERTHIE, PEHHENE R X OCAlZ= 2 7 v Y Vi Gqi% T

MEAYZE LTl 2 8ii5e 104177 D2l 2 il 72,

[B&] KEIRAI(a-Al) & B EIIRAI(-AL) & DRI IZr=0.88(p<0.001)DH E R OB S o iz, £
REIRELA B i KU (-SBP) & B BRI 1 K IMUE (= ERBIAFIFIME; r-SBP) & D& & TF
a-SBP & BEE B IR IANGE I (r-SBP2) & D[IC 1 Z 112 41r=0.87(p<0.001), r=0.94(p<0.001) D & %«
EOBERAS N, —a 7 v WEEICED ., a-AllF27%. r-AllZ15%Z NFIURT L7, *7:a-SBP
1Z14.1mmHg. r-SBP!39.3mmHg. r-SBP2i%15.2mmHg. ZNZF UK TF L7, ZftEAa-Alt Ar-AlDOH
B13r=0.85(p<0.001)DH 2 IEOHEDE 5 117, Aa-SBP & Ar-SBP# X (X Aa-SBP & Ar-SBP2D AR
I&Z 1L 41r=0.81(p<0.001), r=0.91(p<0.001) TH v . [EYFEFDME X 1ZZ 112 410.63, 0.86 TH - 7z,

[#3R] a-Allr-Alt ORICEEZIEOMBB@RESA SN, =25 v P NVEEIC X 2a-AIDZEAL & r-AlDZE
b & DI B HEZIEHBIN A S iz, JEHREMNTFETH-AIZBIZE T 5 2 L2, a-AllE L HROEZRDLH
52 ERBI N, F o EBIGEHIILAE(-SBP) X D $r-SBP20D /i h%a-SBP % [t L T \» % Al HE 235
ZoNt, FIC=a 7 v VESHiIKTDa-SBPOZLICH LT, FBilGEIHINE (r-SBP) % 125 L 7235
EEDIHR I D 7 — ADEE L 72, MEIRESRZ FH\w/-a-SBPDE =% ) v 7B L T, BBl HE

Er-ARIE Z OFF Lr-SBP22BI%49 2 2 & T, & U IEMEICHFtIHIK 2 WaEME VR S i fe,

20 e Ar-SBP
150% y=0.51x - 0.17 y=0.63x - 0.42 O Ar-SBP2
r=0.88 (p<0.001) 10 - r=0.81 (p<0.001) °
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AT I 2B 2 O YIRSV EESTEAR 1 3 ) 2 BHEIIR AT & BREBIIR AT 0 Mk
ENZIEBR A X v & — I BRI R
O LHAN, fi Fh PismISRE, SGEERRE, SR, TEpkEr

Comparison of augmentation index in carotid and radial artery to evaluate
atherosclerotic complications in patients with treated hypertension
Division of Hypertension and Nephrology, National Cardiovascular Center
Hisayo Yasuda, Kei Kamide, Miho Nishibata,

Tetsutaro Matayoshi, Takeshi Horio, Yuhei Kawano

(%5 5) I FEIEREEMIZ Augmentation Index ADSHIETE % Xk 91 b, BIREEL D5
EPEIMEAMEOTMMICEHTH L EEZSNTWS, L, HEE, B0z
Al DG E i3 frbh Tk,

[5iR] MEZigho 220 A (B 124 A, F¥ER 6611 R ENRELL, a—Y
VAL form PWV/ABI 12k %+ /7 X FUERZHOIEENRK AT (CA-AD, 42w v ih#l
HEM-910AI I & 2 EBEEEINR AT RA-ADZHIE L, 22 oMBd, ftho BRI LD H
#E, brachial-ankle PWV (baPWV), f&SHEIR T 2 — 2 & 2 N EAEE IMT), plaque score,
IRepfa 7 v 7 2 v Rt (UAE: mg/g - Cr) & OB#E 2 G L 72,

[H55)] % AL OFIfiEl: CA-AT 20.616.0%., RA-AI 87.01£14.1%TdH - 72, i AL D
WCHBEZMBEINH D, r=0.515, p<0.0001 TH o7, CA-AI ZIHEIAIME (SBP), i
Wi (DBP). i & OFICIEOMBY, Ik# - R - hE L OMICEOMHBE 2RO 72, —
Ji RA-AI |& SBP, DBP L IdAEAMEBEAZASD T, FinL LD, ki - HE - fKH - BMI
LEDHBZR L7, baPWV LI1ZEL 5D Al bEEAMBEZ RS Lok, HIRT 2
—IZEIT S IMT Lkl AT & HIEDOMBIZ R L 722Y (CA-AL: r=0.248, p=0.03, RA-AT:
r=0.291, p=0.005), plaque score & IZWTNHEHELMHEL RS Loz, FRIMENK
BERED IR L X2 UAE & i3l AT & bMHBAZ RS o,

(] AT HIERERT, HEIC LD ZORUICITE D H D | FEMOBIC 2 DR % ZE
TE2REND L, FLRETOSMERZFICEWTH, R RA-AT XA & AHR 2 R &
003, WSEEIIR IMT & AEZIEMBEZ R T & XD, M &7 U 7 ShiRm(L 2 K med
LR L 72 B ATREE DS RIR S LT,
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HEM-9010A1 %= AW /2B Augmentation Index 5HEIDEGEKRIYE Bt
Measurement of Pulse Wave Augmentation Index by the Use of a Newly Developed
Device, the HEM-9010Al

' BHERKRABREAR., * BHERKRZARREEN, *ALOYANILZRT 7 () #H
REXAREEV Y —

O mB IE—' "EE—| JWRED EHERE

BXERE . KEAEL WEERE'

[BH] SirFE TR Augmentation Index % 8 (CBITE T &= 21483 HEM-9010A1 A
ALAYANILRT T (#R) IC& > THRES W, SBREBEREBICE T DERIGAD KW
HFINTWD, SEEA L. UBRAB R Y IZ2EZFHRIC, HEM-9010A1 (C & % Mm
JEXU* Augmentation Index DEHEIZITARL., REBAEHAISECIIEN R HLEEIEE
DIBE, EBURIEDIBIER E EDBERICDOWTHRET U,

[FE] WREGoeDiFE. FRITHEL4BHISIBFTICHREHABR Y Z (158
2HE)ZRZUIEDSSE, RROEEZHALRREDE SN 448 F (Bt 325 41,
274 123 B, FE#s 21-78 %) Tdh > fco HEM-9010A1 ZFAWTINER ' Augmentation
Index ZEHAILfco BED R Y 7V OREIERICINZA T, RPABETZILTIY (RFIL
FPFZVTHIE). &RECKRIEMHER (hsCRP) R EHRIE L foo

[#55] £6IcHF S Augmentation Index DIFIME (£SD) (& 84. 7£12. 9% TH D,
BHICHEITDIIFMEF 82 1112 3%, KEIcHIF2FFEIK 91.6+£11.9% TH - o
(8B vs Zoi, P<0.0001), £FlicHWT, BEEEHOHIC LD Augmentation Index
EERBIEREERIFZES SNicDiE. Fip(r=0. 298, P<0.0001). H& (r=-0.384, P
<0.0001). 4KZ (r=-0. 301, P<0.0001). BMI (r=-0. 104, P<0.05). VT X NEAHE
(r=-0. 119, P<0.05). UX#EEAMI/E (r=0. 206, P<0.0001). #LaREAMDE (r=0. 127, P<
0.01). BREE (r=0. 196, P<0.0001). AR¥E#%% (r=-0.352, P<0.0001) TH>Tze SEID
YR TIE. Augmentation Index & FRAAEE L7 = >4 hsCRP & DR ICE R IEEIE
RIFFTRH SN > Foo

[#&3m] Augmentation Index FBM LD LZETHETH D, Fh. ME. FREESIED
HEERRERL. —ABR. AE. BMl. VI X NEBEZRREDBEKREHRME & IRiA%L
EIFBEOHEERRZRUc. SEREISICZARICHE TSR ZTRL. REEEEE
PRREIR AR EAY Augmentation Index [CRIFTHEICDWTHEMICRIN T 20E
NH26D0DEBbhl,
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BEMRNEEEICE T SEIROEELE
BEERAZE BRAR
O frhiEx. EFRE. =M=, BAFE

B DMESHEFEEBEEOEELRERTH D, DIMEERE EBIROM®
BHEDET EDEICIEEELREENRED SN d, BROMHEELIX. pulse wave
velocity (PWV) % augmentation index (Al) ZFAWTHIESh2H, BESM
EREILCEWVWT, INS 2EDHERETIZIFEA ETEDNTULRL,

HE 4 22DERERREBEREERE, PW L form PW/ABI (HAOI—Y )T
BIE U. ankle-brachial pressure index (AB) D' 0.9 U EEZZ2UEBED L
—EBEDPW Z1%5Y U T Al IFEEEAEZ b/ X NYU —"T#H7 L (HEM-9010Al.
ALOYNILRAT 7). REREZBHEETERU TKRDIc, oo REEDE
BERICELRET 2DICET DK (TR: time for reflection) HEH U 7o

ER %R, E7 L7 F =V, ME. ARiE. PW, Al TR (& 60+2 =F. 1. 9+0. 2
mg/dl. 130+1/74+1 mmHg. 65+1/73. 1905482 cm/sec. 92. 3+2. 4%, 127+2 msec
THolc. EMORDMTTIE PWV [LF# & BRIBICIEME U (R=0.65, F=11.0,
p<0. 0001) . UBHBIMED S WE PWV H SWMERM RS Shvfc, oo Al (XE#D
EIERE LD, RBEIEBOMEEZRU (R=0. 42, F=4.3, p<0.005). #L3REA
MEMNFHWE Al [FREVMERNH o fco £ U T, TR (FUHEHAIME & EHBRE U 1o
(R?=0. 36, F=2.4, p<0.05), BEEFITTIE. Al [ PW &EMEBEIL = (11.545.0
cm/sec/%, r=0.34, p<0.05), TR (& Al &##EEF (-0. 65+0. 23 %/msec, r=0. 40,
p<0.01) T2 PWIZAI KD HTRE KD BWHEIZ R U 7= (-23+8 cm/sec/msec,

r=0.42, p<0.01), Ffc. MBILF7FZVOREZKIF Al EIEHEEL
(0. 016+0. 008 mg/dl/year/% r=0.33, p<0.05) . TR & [ HEEI L = N
(-0. 03£0. 01 mg/d|/year/msec, r=-0.37, p<0.05). PW &IIHEEL B > T,

& - SEOBRIE. BB ﬁww%Timrﬁj/FD—wéhTMT%
PW P A AERLTWRZEZRUZ, E5Ic, PWV & Al ITIFIEAERIHERS
nich, MITEIEN S IFERB - TcEEZRITD I &N, £l Al PTRITE %fﬁ
DFARFERDSBZENREBEINT, £U T, ABl BMEWEZETIE PW (FF
FHETHZIN, BEBEBMEDON /AN —EZ 5\ BETHAERETE
ROBEEZIMET 2EEBALEEBbNnl,
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CLINICALLY DETERMINED HEART RATE DEPENDENCY OF
RADIAL ARTERY AUGMENTATION INDEX AS A MEASURE OF
ARTERIAL STIFFENING

O Hiroshi Miyashita"?, Akira Oshiumi®, Toshiaki Yuasa”, Satoshi Ubukata®, Hideki Niwayama®,
Yoshinori Miyawaki”, Kazuyuki Shimada®, Keiichi Yamaguchi"

1) Ishibashi General Hospital, Tochigi, Japan

2) OMRON HEALTHCARE Co., Ltd., Kyoto, Japan

3) Jichi Medical School, Tochigi, Japan

Introduction: Arterial stiffness is an important determinant of cardiovascular risk or vascular
aging. When Augmentation Index (A1) of arterial pressure waveform is used to evaluate systemic
arterial stiffness, influences of cardiac factors such as heart rate (HR) have been confounding
problems to be solved.

The aim of the present study was to develop a practical method to cancel out the influence of HR
on Al

Hypothesis: Within clinical or physiological ranges of arterial properties and left ventricular
function, the relationship between A and HR is invariable and can be corrected in a simple way.
Methods: Using a tonometric device (HEM-9000A1, OMRON HEALTHCARE, Co., Ltd., Kyoto,
Japan), radial artery pressure pulses were recorded and analyzed in 27 subjects (age range, 48 to
90 years) with a permanent pacemaker implanted for sinus dysfunction. No subjects had
atrioventricular conduction disturbance or any other problems in left ventricular performance.
Measurements were made during right atrial pacing to avoid asynchronous contraction due to
ventricular pacing. HR was altered between 60 and 100 bpm by changing the pacing rate in 10
bpm increment. A was measured on-line through a validated algorithm in which pressure pulse
waveform was automatically recognized. AI was defined as the amplitude ratio (%) of reflected
(P2) to incident (P4) peaks of the radial artery pressure pulse waveform (Fig. 1).

Results: In each individual patient, Al decreased with increasing HR, which can be fit to a
regression line. The slope (@) of regression line, indicating the extent of HR dependency of AL,
was —0.43 £ 0.14% / bpm (mean £ SD). This @ did not correlate with age, body height, or blood
pressure levels. When A1 was expressed as a difference from the estimated A1 value at HR of 80
bpm in each individual patient, it correlated tightly with HR with a regression slope of —0.43% /
bpm (Fig. 2).

Conclusions: HR dependency of A7 turned out to be invariably around —0.43% / bpm. This can
be the first standard for clinical correction of HR dependency of Al in subjects without cardiac
dysfunction and within well controlled physiological conditions. The compensation of HR
dependency will enable us more precise evaluation of systemic arterial stiffness by AL

o
20 y=-0.43 x + 34.44
r=0.90
10 | S
HR=60bpm O\E NS
Al=102% 8 5 ®
HR=70bpm )
Al=98% ® 0 ' SUF
HR=80bpm <
Al=91% 1
HR=90bpm < 0]
Al=87%
HR=100bpm
P Al=84% -20
Al (%) = —% X100 40 60 80 100 120
P, HR [bpm]
Fig. 1 Definition for Al Fig. 2 Relationship between Al and HR
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BNER K OENBZIE & Augmentation index

Cigarette smoking, alcohol consumption and augmentation index

OBEEXR" - = AR - I\BEEE2
1) BRAZEFEMSERNTRE 2) BERAFEFHETESHEEE

(B8] BIERKIOUBEIL. L\NTNE Augmentation index (Alx) Z18NISE D EDD
5NTND, LN L., MBDZEZRIFICHEST UIEBIIRDHIZE SRV, RHAFKTIE, Al IC
XTI DEME, BB S CmEDOMBNI/BEMRIC DUV THEST LIz,

(7375] BIRETO—AREEREE 481 HI (Bt FHEHFH 50+ 11 &) Z2XREUIC,
FEATICTO DU EDZFHE. REBEBIROEKREZRAEL Ak 281 UIZ (SphygmoCor.
AtCor #8D, mEREMZERL. KEWREISEICRITD Al BSUICHIIREZHE LIZ, B
& - RBSEEIRZICTHEELUE,

(#&) LRUNMEEAMEIL. BRBE(CEEHI L T8N LIED (BREZRL 12061 127+£16.
181&Km 154 61;127£18, 1 81 &ML 207 15135117 mmHg. p<0.001).
BECIERRBREZRSIEN OIC GEHEE 144 61 13016, BE 337 6 131+
18 mmHg, p=0567), RE. EEEIRD Alx [FEUE GEENE ; 75117, BE ; 83=%
17 %. p<0.001). RKLUBBE GFEVE ; 76£18. 1&Kim : 71819, 18ML ;
85117 %. p<O.001) ICLEHILTERICIBIURZ., DORIBRF =R LI —RiRED
MCHNT, & (F=293,0<0.001). & (F=12.2,p=0001). IN#ERIME (F=57.1,
p<0.001), IMBEL (F=71.4,p<0.001) [CH0Z. BRE (F=8.80, p=0.003) HIUVEUE

(F=21.6, p<0.001) & FE”E@JHJT‘%O) Al [T DRI UIERFTH o2, LHL. @&
DRBEFRBRERSHBEEHM RSN o2 (FF0011, p=0.915), TNS5DFERIL.
REARD Alx ICDNTE>@RTH D E(Eﬂ/@ ;F=6.05, p=0.014. BIE;F=19.3, p<0.001.
BUBFEE ; F=0.034, p=0.854),

(#55%) BEEERBEIAENNIC Alx DU RDORF ERDTENRIEBSN,
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Augmentation Index (Al) 12 & A ki & MHERE O At
Evaluation of masked hypertension using augmentation index (Al).

WEPVNERHE 2O 5 PR Ol i

[HfY] Circadian rhythmusiZ 5§15 7 a—L7 I V% &, BEROUNH THEEL
A E 5, MREEIC K D AR TS IE R AL S 2 A 1 s I FEAEM AL (30 A 76 A2 A3 <
Frfite S MU I AREE T ¢ b | TH %, MO B 2 IR AR TR 7o,
FAIE 9 I EHome - SYS135mmHg & AASKINAHIVIMEOf fice SYS140mmHg T 4 AlLZ /3 I 5,
Home SYSIZ { & RNTAZEROffice SYSIZTHHIMEZMERTRETH 5, SYSHIZIZBREHPI
&R HED & BCD AR IS § 2 KR E O &2 o, i 4 BIOATZ i, Lo
ALIZPIE TR RS L 0T, ATZBLE § 2 SR (IRIEGHFEPWY & I BH1) 1<
K %simulationz 7> 7z, Dolisi~ Wi BRIEAS R EERDPWVIZ 0§ 2 AHBIAR A HRKE DO Fl &
% (hb/f) PWV-CHlj# o BhARAHEAL BE 2 Lhifig L 7z,
78] KRIE T 2 ~ 4N b 72 D T % Gldk U 22 1114 (FE#34A~87%., Y339, K72\,
SEHAERRG4. 4£10. Ti%) ZIE & RIE O FREHIEEform (4 L wY) CTHIMHSE
(of f1ceSYS+30mmHg X 557 [H]) B fif i 2 [Flo> FMIAL, hbPWV (cm/sec) . i~ EARIEGH
baPWW# Hll - 7z, RIMEGE (42w y) OREIRE 2 AREIREGE (7 7 5ET) DR
i OB U 7 BRI ZRKE %2 sk & . R DA < FEHENRIGH L F-PWV=y 2Kf (cm/sec) & Bt
L7e, HiatuBRd 53 B BT ANOVATIT - 72
*EH OPWV&sup2;= (Ps-Pd) / [ (Ds-Dd) /Dd] % JI1 i ~C D AR HiM: %
K= (Ps—Pd) /2 [ (Ds-Dd) /Dd] iZfRA L CTK=(1/2) PWV&sup2; & 7 %, 15D HHEIIRE: FKE 1
PRI/ IR ST (mmHg/mV/V) 722> & F5 S BIIR D £-PWV=y 2KfCTH 5,

(RG] IERMENRIZ6 A, FIKEIMTE0RI24 A, MRLT7 A, HEI34A NIZ 8 W CREHESEARF R 1
40.5, 54.5, 89.5, 81. 8% T, HRIREM (2 L A7 v —)L dkAER, ZEHEIRFILAE, HBALc,
IRFEER) ITIEED ko 7, WHEHRUIPER & Rl 2203720 > 72, AL 1IN =33. 0L
16. 2%73NA=21.4419. 9% & © K E < (p<0.004) , HHI=24.6+20.4% % D KE D> 7 (p<0.04)
(hb/f) PWV (IM #=3.51+0.962N#=31.0+0.86 £ h KZ < (p<0.03). HA=3.05+0.90 %
DREDP->7 (p<0.02), Lo LKENRFEZ E T (ba/f) PWIRINE 4 RIS 2032005 72,
[fGam] Home SYS & HiHDERTHE D 0ffice SYS THFHL IME 4 Bz B W, B Al &
AT simulation @ (hb/f)PWV Fidx MBI H R K D K E D> 7, MIIE EBIEIIR O X 234 L
TEH, HEX ) \EERMERETH - 7%,
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AREME I T O BIIRBEA L 12 B 1) 2 FeHE I O &3
—¥ERT 2 — & CAVI % H\ 7= it —

BIRKFRAER 5 2 R
O AHEE, KB e, 2EtT EiME Al . =58 EaEa.
MEER
(HW] 9, KEMEADHESIE R L, ZOBBEDHELINODOH 2, i, KEIM
52 24 W% (ABPM;ambulatory blood pressure monitoring) 7 FH\»7- [ ERER
DFERD & FEHIE2SBER T & D DI A Ry MR ICBET 2 2 L3S 227k
hoodh %, 22 THR, AREMNSITEEEOBIRELICE ) 2 F#HEIMEDERICOW
T T 57201, HERTa—8 X O L WEIRELIEEETH % CAVI (cardio ankle
vascular index) 7% H\>CEIIREE(LZ FEAMG L, ABPM 12 B U 2 IS & O B# % 5] L 72,
5 E L O5E] MRHC AR L 7o R RS 27 44 (31 18 4. &tk 9 4. 1
Ml 62110 %) 2R E L, SHEIMERAE S L O CAVI OMflE 27, [HHHEEIRL 2
— 2 AT L 72, FEIIRT 2 — 12 X 250 & L Cid, REHIRDILAIEE (INT; intina-media
thickness) . 77 — 7 . M FHB)IK ff & 14 (CSDC; cross-sectional distensibility
coefficient) ., WLEEEE B . S 5 I1C, MATEIREDFAM & L T, AH A HE 3R 0 ok 8
(Vd/Vs) Z3Fli L 7z, F 7z, ABPMACCT/ART 6 IS 7R 30 0 THIE L 72 4 R A » P olfil
oY% RaiiiE & U, MAERIILE & i L7z,
[BRfE] MREERIE R MERE (<140/90 mmHg) 1% 10 4. ABPM (C Tl U 72 SR 1E 45 e A%
(<135/80 mmHg) 1 9 4T -7z, WARIEHF MR & & IMHERE O G Ti%, CAVI @
fElicEERERRo o7 (8.07£1.08 v.s 8.76+1.10, p=0.134), —K. FLEH
MERE & il L <. RlEIMERETIE CAVI IZEBICEMETH -7 (7.93£0.97 v.s 8.88
+1.12, p=0.043), FHEIRLT 2 —DOFIHHEICE W TH, BERERFIMER & SIMER & O
MIcARREZERIR N LD o7, —77, BRlEIMERETIE, BRlIEE MR & i L T,
A% CSDC DI T 8 X ORI E B DR 2D 7z, £/, ABPMIC X 2 IHEZEH) ) FF:A
T, PEEIIMEZA B O EEHER 2 & CAVI offlicid, ARAEOHBEZED 7 (r=0.517,
p=0. 0068).,
[(f5E)] SRS 2 6§ 2 BE BRI L SEEIER L <k h . FElmEiE Bk
B L A2 BE X 2 BT O 2 TH 3 L bk, Lo TEIEREICE LT, B
R DR ¥ & OGRS BIIREELIER PP IcEE R BR 2 RO L bk,
(1073 52)
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i — ROETRINRBACTEIREE & 7 7 - BiZE & B

Association of brachial-ankle pulse wave velocity with lacunar infarction

VRALR AR E el AR SR oy B 2 [7] = SRR ke AR 2 I
3[A 21 {HfC COE 7'm 77 & “PREEBAFEMAG AN R AIZE - AMBE R

O MpBEAT 1 FAE—EE 23, AR 1 AERER L KGR 1, HHE 2,
RARFESE 28, FHERIA 13, SHF i 13

[(HV] IREEREERE (PWV) (%, BINREERIVE 2 3Efi§ 28 L FE 2 o nTE H | Dl
ERBOMN L iR Th %5, Lo L, IMMEREE & PWV & OB %2 #HE L 72 iF58 1
FEEAERY 5%, 22T, APFZETIE PWV & EEIERIEMKNERED —~ffiTdh 2 7 7
T REZE & DB BET L 72,

[Rh5e & 71k) AFRAGEITNICE T 2 MRIBEZ IS L 7o — M A RC, R I A e
ZEI w503 A (B 137 A M 366 A, FH4EHE 66.0£6.2 %) ZXfRE L7, I
FEARIRAT 2L 1E FormPWV/ABI % H v Ffi — /R & RS R EE (baPWV) 2 HI7E L 72,
BNRFEE T 7T HEOER LD 28 [ 77 FH%EG), ()] IaBL, 2 BER T
Rtk e L, B C 2R TERED L > N2 M EKE LcuP AT 4 v 7 HE
BllEaHr i, 7 7 FHZEOBER T2 M3 L, £/, PWV OBUER T OFEZ D
B 7o SR B 20 BYAREE AL BE % 3FAM L 49 2 $6EE C & % PWV index % &0 REICE W THIH
L. Iz 7 7 FH%E), ()RR CHE L 72, PWV index (&, PWV FEHifl & FHIfE &
D7 (=PWV EHIE—PWV FHllfi) & L CEFHL 7, PWV PHIfEIE, Eiiogss L fx
2 R LR B O ERIN 72 2 B S 72\ 491 A (B 169 A, &k 322 A, SFH4ER
55.9112.4 %) ZXRICbaPWV D/ €77 L %ERL, HHL 72,

[BfE] 7 7 PO TOKICE T, Flf, MEME, baPWV, BHEOEE, &
HEOGEWR, FEREOAWRER, BIEAEEE?H 5 NOEIGD7 7 FHZEHFFTHREICE
fiCTH o7, B AT 4y 7 BRI OMEL D, baPWV Hifd (baPWV=1512cm/s).
Enlkh (CEE =75 %) . BERIEHS, HEPOMAZICT 7 F % BT 2 Z LSk 2o
7eo E72. baPWV O/ €7 7 MEROWRE 491 NIcB VT, s, FEIE, A5
PERIAS baPWV & HEDDMNICEIE L 72, baPWV /€7 7 LD ReIE, FHhio 2 KX
ELTHERE L7254, baPWV(em/s)=0.21 X [FFE# (8012 — 13.93 X [ (50)] +9.12 X [0
FE(mmHg)] +3.93 X [0 A% (bpm)] +35.44 X [PERI (BB 4::1, Zet:0)]+328 £ o7, DA
Xz w7 & & PWVindex (&7 7 FHHZE()RE & HE L T 5 7 FHIZE(HBHFTHERICH
fHTH o7z,

[#5w] PWV CRFAll X 41 2 BIREERI(L & 7 7 F1H%E & OIS BB 2B H 5 2 LR &
nr-,
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FEMEREME L BT - U7 LRR<7F F (BNP) DB — BRI MRS —
Which reading of home blood pressure in an occasion is the most correlated with B-type
natriuretic peptide? - Miwa Home Blood Pressure Study -

TR SZSERR e IR, IHEESZR AR v & —  fEERER R

FIGERRERY:  IEBREIRE | LTk [ BRI ) 1St

OBRIREE —*, WIFT5 K f)lEER . Bl LR KT FH
IR kNI ] =

(HM] FKEEIMEOREREIC DWW TE RS L 1 EESITMAERIIE TS K eIt L
TOMNLINIZET VYV RRIRIEZHFEL 0, 5 Iﬁlbnbnci\ 1 B2 3 [R5 I
ZHE L, 2 OME HOMPEMESESIMEME L AMOERETH 2+ bV 7 AFRTF R

(BNP) &b X KMHBIT 202 ME L 7,

(R & JE] WRIEFEEERONROERZ b, Mpesbkzis h o KRB E I B
335 £ (B 130 A, Zcih: 205 A, 4EH - 31-95 k. PHILERD 71.31£9.3 %), FKIEIT
% ORI & BREERRIC, 3 Bl Lotk 15 UL LR %E & 1 CTEEAT 1 #4c 3 [l,
L 14 HFTHE U 72, APRRFIZ TR 1 R RIDAN, BERRS:, dfm, WHRET & L7z, BRR
Rl HEPR % . MIKER & L, MEFRZHEMHO X ) EEREHI N TV S
HEM-747ICCH &1 48D 2 i U 72, KK, sRRiics T 2 1,2,3 BIHOZhZFho
HIEBS BT 5 14 HREOUAEINE D4 & BNP & OB %2 BE) L 72,

(fE5]14 HiEC B 2 1,2,3 FIH O UHEHIE O E I 2 2 i RRF: 1434117, 141
+17, 138+16 mmHg, BLIKHT : 133+15, 130+15, 128 +15 mmHg TH -7z, 1,2,3 [A[H
DOUFEIAIME & BNP & OMHBARBUILL T O@E D Th - 72 (K : r=0.160, p=0.003,
r=0.199, p<0.001, r=0.206, p<0.001, HLIKHT:r=0.119, p=0.029, r=0.137, p=0.012, r=0.142,
p=0.009) (X)), HHBI R B DA B2 E TIRRKR: 1 [ H & g L CHREIC 2 [91H (p=0.001),
3 [51H (p=0.001)13 BNP & DA E D> 72,

RIRIFIME & BNP & OB BRI & BNP & OHHBS

0.25 0.25

H 02 p= | p=0.001 | p=0.001 0.2
B

& 0 0.15

% 0.1 0.1

@® 005 0.05

0 0

(53] 1mA 2 @B 3EBE 1EE 2 @A *3p|§05001

KEEMILEHEZ 14 HRE, KRR, BLRATNCE W T 1RSI 3 [iT-> 56, BRI, 8K

i & HIERIE 2 Ea 5 72 NS BNP & OFHBIANE < 7 2 #1173 2 386 7o whIRHT & i L T

ERRE 1,2,3 AIH & BB K D mHIcH > 72, £, BKRTE1RE I AR

2 2[MH, 3 RIHDMHIEM & BNP & DML, BRRFORKZIMENE 3P %< LD 2
DR L, 2 BHBEEDOES ST 2 523 % LAl mR S nr,

|25
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KEMEIZ X 2B HIME, REME T BEE O -l — R EH % —
Nocturnal blood pressure and diurnal blood pressure variation evaluated by

home blood pressure measurement -Ohasama Study

HAEKRFERF B AW PRIRGHER AR RIGARSE . HLRY 21 i COE 7'm
755 “CRES CENDO” # [r BB s TN JOL s

O MM LT, 5548 Eie, KABFER e [ A wsees il oo,
AN, SR Bl R e EATE e FHEALAR
N T

(BM] MEHANZENE 24 B E BT FIUEQABP) % v CHHli S 11T & 7225, ABP
12 & BRI I BRIR OB AE ) IEZ{L DO EN G ENT WS, fE> T, ABPIC X
EMIME FTEEOHBERIARRTHZ, LrL, TNETHBEOEREIC X 2 KMIME T
WEEE D 72 5 7% E BINICHERT L 72 idi i3 2 v, 2 2 ¢4 mlk4 1k, siE I HERIE S 7z
KEEIMFEHBP) %2 W CRBIME FREEZEH L, SREOGMIC X 2 & HEIE FEE D%
BAZOWTHRET L 7=,

[k & xR] HBP #HlE L 78T RASERT 0 20 &L Eo—ftuisifi: 1 694 Arh, 5
e L OIEHER OE T HBP 263 % 1561 A2 WK E L7, #tET HBP 3. 4240
¥ HEM747IC-N % H\THEE 2 RRICHIE S iz, KT NA ZERHETIC A 7 % Biic 3
BT 5 e, REINLRZNCHBIICEBI L, ZOHEMZNE IC A€V —IZiET %
RETH D, WET HBP MERORBOAEL . BIKBICHRLA7? v 7 — &3¢
7oo 5 HBP 3K 1 DA, PERE. sHRET, ARERTICEENI I T 2 LA
HE X s, SER HBP 3BT, ABRBICHEAICT 2 MO LEEIE S, Fi
HBP & 5t R HBP O it 2 S HBP & %% L . HBP 12 X 2 WMIIE TR (%) % |

(HEEF HBP— 5t b HBP) / HEIEI: HBP X 100 O Ic X D B L 72, R TR
73 10 %A % Non-dipper & L 7z,

[RESR] di5E 151 A CEFE4ER 63 F, B 27 %, BIESRARA 30 %) @ HBP fidix, F
1128 /75 mmHg, BEHT 120/ 69 mmHg TH - 7=, stEH HBP i, JERE 111/65
mmHg, % 115 / 67 mmHg L IEEBETH R 2R L 72(WThd p< 0.001), &KIH
MUE T REE S JERE 10 % /10 %. HEE 7% /6 % (WIid p<0.001) EIERBETRKTH
27z, Non-dipper DEE o) IXIEFTE 48 % / 48 %, HEE 60 % /62 % ThHho7-, WRE
D95 ABP b [ERFHICHIE L 72 55 AICx L, ABP & HBP (T X 2 % BME T % % Lhig
L7:, ABP T X &M TR (%) %, FEER ABP (RELRHT O FHfE) L E+
ABP (GGt#Ev oK coVHE) #Hw T, (RER ABP—EtE+ ABP) / KR ABP
X100 ORI X D HEHE L 72, RHEIMETREEIZ ABP I X 257 (14 % / 16 % (UL /
TEAEIA)) D75 H3 HBP 1T X 2 2HiliGEETR 10 % /9 %, HEE 8% /6 %) X 1 bAEICEM(»
TNY p<0.05) THo7, £7 Non-Dipper DEIAH ABP 1Z & 2 ¥l (33 % /20 %) D
JiH3 HBP 12 & % 5Ffili GERFE 45 % /49 %, HE 56 % /62 %) X ) bEMETH - 7,

[fsaw] BEIR OB 23T HNA BN E 2 JUE L Tz, MEHNE PRI X b IEHNE
B DI 23 R 7 | I TS I3 HBP 12 X 2 2o /528 ABP 12 X % 2l & b (€l
Hol,
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EHBESE T ICH 3 EElEREICE T 2 2EENTE &L RKEIME & O FREE
Discrepancy between office and home blood pressures in elderly
hypertensive patients under long-term antihypertensive treatment

fesin SORBOREEN R v, AR T2 2
OfHER v, AT D, HASEET Y, AREFER?, 4 #2

(H#] FKEMAERE H 2 O SRR N IAEE O M iy, Zis oflElE & 2%
M & DT LR UISHIE R TRl ET 2 2 LMERI S N, Z OEIRINEZRNTEH &
NTWw3, FICAHKSEIMEDOSHEIZERD 2 WIXFEEEOMEL 2T 2 M1 H 553,
FREIIH S Tl v, AWIZETIE, REPIBEBHEIGR TICH 2 ®inE R IMEERFICOWT
PERIME & REEMAE & DOl z TN, BEHIRIGE & OB 2R L 7,

[ & A7) WNRITBIMEEMARICB W THUBEREKICEY 2 7HH» 5 7.8 4 (P
3.8 ) K I N T % 65-85 DAY ST/ R EE 108 1 (5B 60 i, 2t 48 i ;
Py 721 5% MR MI) ThH B, a—T 4 F—F —MEHER LR, 7Y v —{
EDF Lsu vy HEM-705 7 1HEBELH L 72, WRE X ORERICK 3HllET S 2 &
&L, WI%E 5-7 HHOWIR O 9 FRIE D Ve %z, KEMEGE L L& OBZ= T
L 72, E51C, —HoEFICOWTIE, HEMEHL TV 3 REMTERIC X 2 1M
EZHERINE, BLXOE UM L ZMEGHS X 2 IEfME & D217 72,

(3R] aplicowToME M HFEIHIEARRIAINT @ mean + SD) 1%, BZEEIET
I% 151 + 14/77 £ 8 mmHg TH - 753, HEM-705 12 X % HIEfE1% 140 = 15/77 + 9 mmHg
TdH Y, KM DO PGERIML 2RI O Z U X 11.4 mmHg K225 72 (p<0.001) ,
PRI I AR R E kb o7, BEEE LOKEOPHEHINEZ Z 0290 140
mmHg TXY] % &, ZEEEL L OKEDPGHRIIMAEAY & 12 140 mmHg KD 15 B

(14%; N #), 225 Tl 140 mmHg T H FEME TlE 140 mmHg A D13 40 H

(37%; W H#f), 245 Tl 140 mmHg A5 T H 52 Tl 140 mmHg DA EDHIZ 741 (6.5%;
RE) BIXOWTNOHEETH 140 mmHg M LB 46 1] (43%; HEE) THh-o7-, £
7o, HEEH L T2 REEMERHC X 2 HEfEIZ HEM-705 12 X 2 HIEEICHRTEREIC
K<, BEEMEE HEMHH L Tw 3 RZMETHC X 2 &M & D#221F, BERGRZ X
512 12-18 » Akt L TO AR ARZL2 "I o7,

(Fg L] RV ERETH S Lo, PHEIMTEZHE#E L <ifEay bae—
RULZ FART BB H 5\ IFFKE T OIS 140 mmHg Afmi DB 57.4% &K<,
FXREIMEZRTHNIED RS BT E AL 72, 72, HEEMHL T 2 REEMEGHC
L 2 MEfEIE HEM-705 12 X 2 MIEEICHARERITENZ &6, BLMLEEZMEHT
ZEXDDLIA b L ADHIEMEICHET 2 2 LRI, 512, EiEiEEEIC
BU 2 HKBIRIE, BHEEGRZMEEL CbEEshrvtiEbng,
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RIFEO RIS &  FILE 4 & OE SRS £ ML S TS 5
QLT A SP RS 2ar E RN R

O wRITHI* ™, A", AN P k1, INFRTE*, SAss 7
HA A B

Persimmon Vinegar Decreased Blood Pressure in Subjects with Hypertension or
High-Normal Blood Pressure

School of Health and Nursing Science*, Department of Cardiovascular Medicine**
Wakayama Medical University

Chigusa Nakamura**, Mikio Arita*, ITkuharu Morioka*, Miyoko Utsumi,* Kazuko
Yamada*, Sachiko Suzuki*, Yoshikiyo Matsutani**

(B9] AR EFERAHA—TH 2, MR, AuFr €T7FF v F o,
EYIVERHAY LR EPEEICLEINTOLO T HBHORBICHHAT2DA% 57T,
SR E LCEH ST, L L, ZOMHICO VLTI ER, FaIclREIntwy
B\, Z 2T, ZAiEEOSMIC X 2 RS EICERF L MifFE =5 — 2R E LT, i
HEDRERR IS 2 3RIT O W TGS L 72,

[R5 & 515] 100 4OMIREE =8 —% 2 BEC T, v VT FA4 Y F - 7B R - F =N
— - THA Y EHCTG L7, NREDOVEFEmIE 52.7 K, B 40 #. Lk 60 4.
BMI25.7kg/m2 TH o7, WNREZ AL B RO 2 FICo T, A BREE QBRI Z.
MifEZ B L, 20 B ElZay ba—)L e L THIFRIRETICZDFE FOEEET,
RICTF v a7y FORHZEEZ, A BHIMTEFOKM Z (ho@EFEOEIRICED . Wi B
FERIE S OAETTITIN A, FiilE2 M L7z, Ml 1 H 1L 1\ 20ml & U, SAE 8
AR E U, SHRT, #. 74 v > a7y ME RO 4 [ 1EEREROMRZ 2170,
A SR U 2 WE L 7z,

(#52R) B2 IETid, AiEEEHRE, EHEAIER & b Z OO IMEICH A2 I3
RO LN o, RIT, IEFEEMENE & SIMFEICEEYS T 5. WHEIIESY 130mmHg M
E&H 2 VIZEEIMES 85mmHg M EDE =% —48 IR THET L 72 K558, HilEkH]
I IDHEIE 1 5. 7mmHg K L 7 (p=0.0011), FKEEIMECTHIE L 745K b, 2NRE
TR BRI B R ZLIE A 5 N> 7=, RilERH BT O IFEIIE A 130mmHg M
L BRERIAMUE Y 85mmHg LA EDE =% —39 HICIR > TG L 72 K55, AlilES | FHE DIL
AT (X 5.8mmHg JAEMIMT X 4.2mmHg 8T L7, >3 MilEfRH AT I A =
BIMHEAR T CTH o7, THEREEBERAE L LT, IRIEA —FaXvT—vav ATy 7
A, WRBGREE, MR FEIRE DWE 217> 703, MiRESRH D RiZICZ LI A S s> 72,
(iliam] iREQBMIC X 0 IEWESMEIIEE ., S OB RIHFRIIILE & FIEMH:H3
ARICET LS L), WIUED PR OB S, HilEDOMEEHR & L TOARITES]
Mo T,
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Examine of the Method to Measure the Change of Blood Pressure

during Walking Exercise in a Swimming Pool

Minako Seki
Doctor Course, International University of Health and Welfare
Purpose

| EE

ARFZETIE, KBRS E MEORE k2B T2 2 L2 HME Lk,
Method
R 1 50%EENRE DKHFAATE 1AL Bk L T s AL, ML TukvEL
AT - 2005 47 H 29 - 31 H, 8 H 24 HD&f 3],
AT KB ORI A A 2 v 7 A 7 — )b, KPBATEREE L, 26m 77— V2L, %
I 32 BE, JKifi 31 FE, /K1 105ecm TH o7,
BIE S - ME - DA%k — A &1 8 HEN-759P, BESEEIRIE (LT SpO2)— 7 & A H<L
AF F ¥ A =4 F0-0002(7 V) v 7H) 2/, BATHIIE 7 — )L A R THEALICTHIRE, K
BT, &R 79 A F2BE8S T, 10 DR THIES 5.
Results
HER 51X, 65 » AU LKA 2 ki o 67 (WRA) & 69 &tk (WRB) &,
)2 LT 44 O, 12 7 BB EKHSAT 2 ik L T 2 R EIRD & 5 BT H
oz, KRBT 2 kL L T 2 kI, BATHHIR 10 20T 50 % MO DIEUE L, K
BArh D2, IERIIMED EA L & b IURIIME S B3t - TROZZ§ED
& 50z, KT 30 4y OIRIRIIMAE (8 #4HI%E) &, LD r =.806* LHHEIL, Ktk
ATk H (3K ATHT SpO2 MBI (r=.812%) L7, p<0.05%

——SBP —&—sBP
& —&—DBP —==oep
T — A HR
£ 180 A HR
EX 0
O.q 140
QX 40
D A A A
o T 80
m
a 60
40
KepHATERG) 0 6 12 16 21 31 35 38 44 50 55 60 %55 IKEPSHITER(S) 0 10 20 30 40 50 60 #5%
M EADCOREIKPHTFhDMmELT SRBO60S KR SHITHOMELEL
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BEEIRIR I & 2 AR OZ(L — 72 —7 Ly M X 2 DAL ERNT —
Changes of autonomic nervous activity during treatment with anti-hypertensive drug:

Analysis with wavelet transform of heart rate variability.

RBKRFRABE ZAF - IR

ORARSE, Kb, Py, ik, ZmHEHEs, FHERT. REE, IIRRE

(Hi] BRI EIOITHEDS, ML DFAE - R Z & KT OIE FHi & oG
PHED P YA — & LCHEELKREZFEOEEZEZ SN TR 5, bitbiUdIHRER 4 BH
FERERER L & LTV 2 — 7Ly FAHIC X 2 0L B O RAPBIRNT 217\, REIGHEIC
&b 7 ) AREMEmIUTE A O HAREEE D 240 2 F L 72,

(U7E] WG LASPEBIREE, Mg REE OB v 10 4 OAREBIER M B

(3B 5+ %54, TF¥FH 56.1£10.4 j5%) T, REMERRLL D LG (CCB: 7 A0
DU FIXT VAT U U R UIE (ARB I T A E I T AR VA TR
WaAT T, ETEIBBE ORI T 24 REIME & V& —DEROFKF 2 4 )L idék (FM-200,
77 ¥ L) EATo7o (AR 6-25 # A I 1229 ) i EIE A i 30 IR, oK
[H1E 30 72 L 60 43 IR CHIE LTz, AL — LERINGFHL72 R-R HIFEO R R 510 JE R HiF
WraD=—7 Ly MEHIZTITV (Fluclet TM, K H ARSESK) | 0.04-0.15Hz, 0.15-2.00Hz D JF#K
IR COY — A T EIURE R 5y (LF) | &R A (HF) &8 2 L7, IRM AT O £
Al FIZ U B EMIRIEE O LA TR LT,

[FE5] 10 4 7 8 4 C ABPM TO+4y 72 ke (24 FERTEY) 135/85mmHg Aiili) 3MEH7-, 1R
AT IMEIE CCB #2Y ARB LD A EICHE TH 7223 (162.019.6 vs. 134.6+11.ImmHg, p
< 0.005) , IRIFEE O MEICA BEFZT2h 72 (131.5£9.7 vs. 120.2+8.4mmHg) , 28 BT
Tl%, CCB #£TIL LF/HF OA BERK T 2365 — 77T, HF ICBL TIA BIC B LIS TL
TEREDR B | BIREL CXIRHIZED HF O&AbiT/en -7z, 72, ARB BECTOIRFETIL S 4 3
4 CTRIMO HF A EIEA - LFHF BEINT 538 —a ol BRIy o0
EEOFRIEG A BT e ~7-, CCBEEE ARB BECOLLLEE TIE, HF (2134 £ 1T e o7
23, LF/HF OIEFIZHEIZALRICEL TUTA BRZENH -T2 (13.712.4 to 10.9+1.7; -19.6+
13.4% vs. 12.7£2.0 to 13.243.7; +3.1+13.2%, p < 0.05) ,

(iiam] BEEIRBRICB W TAL Y Y MG E 7 v o4 T v o Y RERSTIRIE Zhzh
% L~V £ CRIEDG 5 e ds, DIEEINT 5 1% 5 117z HAIREE TR I 1365 IC
L B2 EAUTE DI S T,
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—EULRRAIR ISR = ST A7 R (HCM-100) DB %

Development of new electronic drug compliance—monitoring device for use with one dose
package (HCM-100) _

FALART: 21 {5t COE‘CRESCENDO*, [ BRPRZESE™, M EZEBARMEE™

O/NEFR™™ RAGRFEZE™, BIHEE", FIHER", 58 B, BILSES, BRI,
AR —B ™, FEf A, & HE

[EM]EMERE BV TRED T 547 A BN T Ao LIS B IS
T3 ECHBECEETHD, $io. BRBLOBRRBRIZIWTIREDL 5447 A0 B AT
WRIZNTOBZEIIKETR TH D, TDT=DINETITHE L RIRIED L T FA T REHHI BT
SN TE, LOLARRS, IBEDOEELICHENEDBE TIFhh TV —aLRFIC S
LRI T IAT AFHIFEERE T RERBRRROFESEE THS, 220, RES
NOFEIE . BRFEDAIE | RER IO ERRTHET OS5 E BEL T, —a LRI
RE=L T AT RE R R LT,

[FEIARERIT, HALRZERZER, 21 ##2 COE ‘CRESCENDO’ BLUF AR~V RS T
HREHO IR THARORE - RIE - BIERGERTV B S - — A LRI R =
TAT VAR ThD, BIE, BRI AT EM e OB R 1T o QOB ThHD
[ | B L7 A B O — A bRt s, B
ORREEEZI DT 5 — AEREMNFTRE, QREST
BE P —TRA., OFFT7I—Ah-F
BRI L ORIEE R, OARMEEIRF N B
TEEAER . ORIEBELTTEI—F(SD ¥
—R) ~Fdk, OF —F OB R DOFKR
RS OREREE I ESOMHIIRL, HE0E
OBEEFL NS, ¥ p—
REEIT, Y —, BETT—LRBLURTEEEICLY, — AR NELTAIRBEC
BNTh, BEOZRRRBEITEH R, REFEBIVREBEEEENTRETHS,
[E8])5%13, RESNEREDL 7I54T7 LV ARBICE T BT —ZORRFEBL LS
ML FICH L&YW, BRICHICBITT 2T ECho, AEBOBRKGHICLY, IEEH
WEMR. FEREAR 5L ERBE A TR, BIERREDIRVEBEICET
57 —5% PEREEMICBOTELNAZLNHIHFENS, FREIZIT, IUHERaRk oM
EET A AU F—Fy NI BERO ~ HF MR ZELTREL T2/ T OBEREFEL T
%, FIRFIC, FEMEFH—BEOZHIGIRE=S L 7547 A5 0BE% % B L. FELE
BIEDOREI FIAT LV AR B RISV THE BN RER R REELLICRITET ST
ETHD,
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4 ML EIFREZGEH L, 7008V E=7 2P EVROBEEEE 7 0 2 4 —

N—al% (i-TECHO trial)

B2

% A4 FIL(FEX) : The blood pressure control crossover study with amlodipine vs.

nifedipine CR assessing precise home blood pressure via i—-TECHO system. Second report.

JINRFTESZH e R B KRR BN RL? . S/ URRREENRE . EIR 7 Y = 7

. ST 7

O ®IRER, kK2, PaHYE—-3 ) BRIEL 4, FEEHES
(] #HEGEZ AT LORENEE=Y ) v 7L AT L THBIME i FiRk
(Hypertension42: 442-3, 2003) Z il L . fEBTOIEMEZIMEMEZ I E LT, A>T L
VRO AHEIC>Z 748  EV(Am) & =7 = P E Y CRIND % RT3 5,
ofg & /515] Am KO Ni DA D A Ve 7 LEEHIEEZ IR L T 2 BF XA L 72, 414
DEIMEEHZD I B, Am *° Ni Z RHFOBEF IZ—H—REIOMRM & L<, BEZREIME

135/85mmHg DL T2 5 Kk 91

BYIN

IR

RS L7z, Am $7213 Ni DAL v A2 IR

HLTwhA)oBE X Am 2.5mg, F721% Ni20mg, — H—[HIEHD AR & B, 2 W@
THOLEBEERR S N WIEAICIE Am 2 5mg~10mg 12 Ni % 5 40~80mg IZHE T 3,
S IEEAT D HEAICE 7T/ 2 —)L 25-50mg/H DB ZIT I, MERLEL - 6
TR B MERE 217\ Am JRAEE X Ni 1o, Ni JRAEEIZ Am ICEHL T, HE 6
~12 EFROEEIE L 72 BF o2 13, Am2.5mg/ H 13 Ni20mg/H . Am 5mg |3 Ni4Omg.
Am 7.5mg (¥ Ni 60mg, Am10m /& Ni8Omg 2SWIGd 2 b D & L7z, KR 1 RN
&L BRERTICHERNE 21T \», i FIRICTT — 2 ZU0UE L 72, SHIZHET 580 &, EKHE
HEZO 1B Z RO ETERSE 2 02658 6 HE <o 5 8MDOFEE%Z 7 a A4 — =12 T
HE U 72, SINIVEE D FERZIC S 6 IhEFl 2 A BRI 2 OWE T 5, WIRDH 5 t HE
ICCHERTMLEE L p<0.05 Z R & L7z, fHIT L EHMERGE TR T,

(]

WA LEE il
n=41 Wi mmg ST mmblg WREE /3 |CHENT mmbg R 3RIYT mmHg IR/ 93
7ARYEY (Am) 133 £ 2 81 £ 1 69 £ 2 128 £2 (14 +1 74 +£2
=7=xYEYR NDI31 £ 1 B0 *+ 1 0*£2 1272 |51 (74 %2
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Circadian variations of blood pressure: dippers and non dippers

diagnostic, prognostic implications, focus on sleep.

Professeur Jean Michel MALLION

Department of Cardiology — Grenoble University - France

There is a nycthemeral cycle of the blood pressure values... Blood pressure is
higher during the day and activities and lower during the night, this nocturnal fall in
blood pressure is mainly dependant of sleep. This justifies one to take in to account the
quality of sleep. In reference to electroencephalograms, 2 kinds of sleep can be
identified NREM sleep (non rapid eye movement sleep), REM sleep (rapid eye

movement sleep) in each case there are specific BP variations.

Blood pressure shows a steep rise from the asleep to the awake state and its
resumption of physical activity. The only evidence that this phenomenon has clinical
importance stands on its association with a morning peak incidence of coronary heart
disease and stroke, although in both instances a concomitant increase in platelet
aggregability and reduction in fibrinolytic activity may play a role. It seems
nevertheless advisable for the physician to ensure that antihypertensive treatment lowers
blood pressure after arousal with no escape; clinical experience has shown that

antihypertensive treatment often is unable to fully control early morning pressure peaks.

Blood pressure falls at night but more so in some subjects than in others. This
has led to the subdivision of hypertensive patients into dippers and non-dippers, based
on a nocturnal blood pressure fall greater or less than 10% of the daytime values,
respectively. This has drawbacks because the magnitude of night-time hypotension is
poorly reproducible (in relation to differences in sleep quality/depth) and a 10% cut off

value is arbitrary.



Yet, several studies have shown night-time blood pressure to be related to organ
damage and cardiovascular risk and some have reported a superior prognostic value of
nocturnal vs diurnal blood pressures, although in most hypertensives day and night
blood pressure values and changes with treatment are closely related. In the clinical
practice ambulatory blood pressure monitoring should definitely include the night
period and treatment should ensure that both day and night time blood pressure values
are reduced. Attention should be given to patients in which the night is associated with
no reduction or even an increase in blood pressure because (provided that a sleepless
night is excluded) this suggests the existence of a marked degree of vascular organ
damage autonomic dysfunction and hypertension severity. Attention should also be
given to subjects with a very pronounced reduction in night-time blood pressure (>20%,
so-called extreme dippers) because of the possibility that this leads to brain under-

perfusion, particularly if a further blood pressure fall is produced by treatment.
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