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RHEMEIETRELZRTSOEREOLMTEEO HNEBORML - NIIBFEEL 2T 57201, EREICLS
RN MATEIEMRAT 2T o7z, B - mEEOREYBLEESESAB L CRERIEICL 2REBETV FAT 0 VEEE
BHENSREL, FHE (BHE12g/0) FIZTF LA — VRIS L 2 8MREMMMEE= 5 ) > 72117 Lz, RIS
MLE O il A58 B ITHRRA 0 E O F35E D 10% L E TS 2 b 0 % dipper (A& FIIUE T B, 10% KD b @ % non-dipper (1
MIMEIETRE) tEH LA, £/, BERME7 NV FAT O YEDnon-dipper 651120V T, HIEE Qg /H) IWEEL, 18
MEIEEMEE=Y ) ¥ 7 &7 % o7z, —BIAHEE X Wesseling 512k Y ERE N7 pulse contour (VR H#3R) WAL &
DEHL, BEFFECIZMEECRELZ. MlEHEIZLE0HRER, EWIZEELRMBEERLZ (=095, p<0.01).

JERS S (baroreflex sensitivity, BRS) (&, BARZEE 2OV TUABMOBLE # IUHHINENCELE TR L TRD A2, 2
NOOMATEREDIBEII0 S FICFYEL B M L7, REEEILERED 26 Bl non-dipper iIZ0H S L7z, BHIMER,
dipper T3149 + 4/87 + 3 mmHg &, non-dipper ® 147 +3/82+ 2 mmHg L FEE* A L r o 7. WHEIMEX, dipper Tit
131 £ 3/77 + 2 mmHg & FZH 2T L7247, non-dipper Ti3 145+ 3/80+ 2 mmHg & ANETH - /2. IMRE, —EHHEBERED
O T ZIE, non-dipper Tl3F N2 12.0+ 1.2%, — 1.5+ 1.0% & dipper D 17.5 £ 1.4%, 2.2+ L1% & W HEIZ/INE Do 7z,
BRSIX, dipper TiZEM6.5+0.6 X DM 8.0+£0.7 3 #/mmHg (p<0.05), non-dipper TiZEH5.1+03 & ) #6404 3
) #/mmHg (p<0.05) L TEEL O IZHMIZIEMT 2 BNEBERLA. LaL, B, RHOFESMICIIMERMIELREO L
ol BEETNFATO VETIZI062 non-dipper (250 &, WIEIZ LD, EF?JIILB—:L‘I 158 +6/90+4 % 9 150 £
5/85+3 mmHg~~, EMEIZ154+7/88+4 %1 140+ 6/78 + 4 mmHg & WHIMED A2 HEIZTH: L7z (p<0.05). kI
ib,@ﬁmwﬂimihwﬁing“ﬁQL,m%ﬁwmﬁﬁ$whd¢ﬁi0MiD&%i&WVﬁﬁﬁ«ﬁ&Lt
A%, I, ARMMESEERK, BRSIZBILL o7, LEX Y, BEMEETREZRTAEESMIERETIE, #HO
IREOBTHALR+5THEZ LM TH Y, KABRTEOBEORRL L CTHEBOFREERRE, 5V IIEMBEEOTR
TR RIBIOREATRE SN, AEOBFEIE, BERETLFRAFT VEICBIT2EEBREOMEIZS Rl MR kLT
W3 el ST,

Key words ambulatory blood pressure monitoring, pulse contour analysis, non-dipper,
hemodynamics, primary aldosteronism

ARMOBAHITH TIENEIZ LY, BEATIIERIZIZ Y L7:. ZThZ TiZnon-dipper DHFREATE VIHRE L LT, MM
RIEE), BAMWA PL ALY _l DI E& L, BHIZIEE EEY, ERBEAY, BEEARLEY L ECORBEEL T L AR

IR, Z#e & QIZIEMET 5 HANEEHHPTAET S &AW

MR MR, HIEMREEES, BEELE LA 2% Ball

LinkoTwWaY, LA L, BMERED ZHIZIZERIZN
EAETLEWEZE ERTABINASLNS. O'Brien 5213,
B OMETREYFL L2 CEIEEE CHMIEREDRER
PHNI EEHELTV5A. Verdecchia 513, HHEBEERH
FEHBEBIED 10% L ETH B b 0% dipper (& WILIE T
), 10%#K#MTH % b O % non-dipper (EMMLTIETF AR &1F
ST L ERE L, nondipper CIEAEBIE AL VT & &

FRI04E 12 A 22 HZAF, FRil14E 2 A 22 HZH

B2 6N 2 v ¥ » SIEREEY DS SN T b, Schillaci
510, AEEM S MG REH O RHBEIZEIC BV T, HEREE
BElX, 4£85, HrFoiEEhE, BE, BRBOFLE, RERFEE
BETZEMELTWD, LaL, HEREV;BEINL BT
IDOVWTIWELARHTH B,

ME+#EERTA2EE, GHHE L RKHLBERRTHY, 2
NoHOHNZE @bmﬂfﬁﬁ\ IE B NEB) OBEF % AT )81

Abbreviations . BRS, baroreflex sensitivity; CI, cardiac index; CO, cardiac output; CODD, cardiac output measured
with dye-dilution method; COPC, cardiac output measured with pulse contour method; CT, computed tomography;
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BHT S L TEELEZONS, LHEHEONE I, itk
X b Fickik, Swan-Ganz # 7 — 5 W2 L A 8AHE, Faxy
FRAY—E—AEHVEBEFIEY, SHIRETIE, F
FILTa—EPERBEN A FEL LTRVLORTER, L
ML, ThHDOUEETERHRBONEILTETH-TH, A
HATE) T OESRE R EETH o 7.

SEAE, M E ORIE 2 pulse contour (URIEEGZR) MRATIEAS
Aubh, FMPSLCEFERZETOMTEEE=5I2FH
ThbHERESNTWES DY W EBIREER L ) —EHH
& (stroke volume, SV) #3RK® 55T, Frank®iZ& h WH T
1218 XN, Wesseling 501240, LHE, FHIMENELD
MWEERIZLBER M v €= 50 A0 EE LB LERA
ERINZ RECIZ2WEEIHARECTRO/MEL L (M
LY, Zhizk ) EEEICTE S Nz BIRER G2 & —ai
HEOEBNEITEREL 2o /219,

T 72, EREIE% (baroreflex sensitivity, BRS) (&, LME®
BAMERSOEETH ), BIZZEMREEORMES, Fx
BAMREEEOTTET ARETIHET T 5. KEMERIMEE T
EFMEZEHBUBRSHETLTVAZ LML TVS
M BRSOWEIZIE, fEk L) 72 =1 7) » (phenylephrine)
= MR TNY N+ R 74 (sodium nitroprusside) 7 & il
BBV E O 5 & 0 IE 2 EL SO LAROEIZ
L BFMHAATHONCE 72, Btk Sh-FEERL, F
HEERRITIZ AT EETd » 72, Bertinieri & 13, 85 1i F #
EPOEKRAERE 72X HRRERO LIRS OER» 5 o~
Ea— s T2 L ), BRSZ KD B HEEEFR L. Kk,
T2 7)) VEERFAHEEAE TS I LR ENLP,
4B, BRI TICBVWTEREELIZL D E o N -BIIRIERE &
DAL, (CHREOERRIMITIZN R, pulse contour ML %
WTIMATENRE & AR M LG L, FIRFZ, EET 5 ME, O
FEIE ) BRSAFMET 2 M 70 79 LERBL, ZOYV AT
L% vy, REEME S TR RS 120 T UL T BYEE 003 1 f A
217 o 7-.

BTN AT O EE, IA70alFaq FERIZL
DF MUY LERINATEL, AERSEELFELERETS.
FRETIEHEA OBEOEBREOBEENA LN LA, 20
B IZon TR FIZ s 2z 8T i, KEFEClE, K
BWET IV NAT O i CORBENE 2 B S Bomn s
TEO F A O IRAT % 6t ¢ TIF\, non-dipper O [T B HE D45
BEWHSPIZL LI AT

WERELVHE

I. &

1. ARBEVE R IE 5 B ) 47 B 8 o SR A AT

19884E 1 H & 0 19974 12 A ¥ TORIBIZ, SIRKZEEZE
MIBRIESE MR ARE L, DATFICR Y 24 B M M 58 % 56
LAY ENEERESFD ) b, LT ORI % i
RTHEBI % B 45610 (B 2461, =216 2xfRe L7z, F#fld
26~ 6475%, FXABIMTH - 7. HERIE, THAEKE, i
PHRIMIE 7% &0 BEMREE, FURBEERE, F%ikE: 20

TERIIEELSIDLEIZONIEROAHAB LY
WHO/ISH (Ef&E I E24) OB IERHSE (19934F) A7
— VUL OEFNERA LA, T/, TERERICLY, HEE
IRBEE % 2R 7 REFNIZ AL L 7z, BRSIE, 65mLA ETIZAMIC
BTL, BEMERORAMELZ XML R L5205, 65582
EoEsmEE R L. s bERIE, RIRE, B
XHER, LER, RESEE, NSBEORELERL, LE
BESAEIZIE, Ao ry¥a— s WEBIRE (computed
tomography, CT), BMEEFE+ M, REEMERBRIL
7.

2. FBMWT IV FRT 0 L HEBEOMLTB)RE O BRI AT
FIRRFEFHIBERFIRE —ANEHC AR L - EERIUE % B <
FRMET LV RRATOVIED D b, Tk, REAKEENICIRE
EHERR S NEBI 136 (B 2fl, w1160 ; FH389£17%) %
WHRE L, WAIZEE L CEERENED O, miE/bFER
E, RWRE, WHXHREE, LEN, RERE, NS0EHR
Iz, BIECTH L URIBHIRLY » 7)) » Fifi oz,
BB E R AT A AT OREBRTEN RS AEIC LD, I1TH)
BEOHNEBERELE. SS5AENESN66] & 14,
w56 FH41.3 £ 2.258) (20 Tid EIERIR % 2 CHEEML
TEYRE% FPN L 7.

I. Fi&

1. st
ABEO L, REMBOICESRSETIE, AE12 g RIZTEMER
MAYIEE=% ) ¥ 7 & T L7z, MERIIREO BB L
BiE b L, MEORY Y 12— LIZHEV, BERIZTH 66,
ISR 108, RFIFATTRES0S, FHhOB, FiR6RE
L7z, FR4BIVBELRGL, MET=5) ¥ 73245
b7 o TiTo 7.

BEMET IV FAFO S EREZFIZOWTIE, RBICETE LD
L, AUEMRIERMATRTIC EEA 12 g/ H) TIIT, 3642
—HOBETII LA OFIEE 2 g/ H) ORMKBEIZ, I
BIMANIEE= %Y > 7% Tl 7.

B, BEICEEMECELD, HW, FEBIUATHE
DWTHSLHEB T, ROV CORE £ 157,

2. EfEEMMIEE=Y ) > 7

%368 Mo A4 2 (BUCER, ABD (2 & 2 RBTREE FiZ,
&R LM O LRENRIZ 18— YR =F L v #lh
7 —F b Angiocath® (HANZ b > - Fo4 v ¥, Hi)
(NE13 mm, E&51em) ZIFALZ, MHEE=%) 2 7%
v FUKI000 (/87 24—, &) ML, MLl HAR b
Ty ATF a—HICEREL, BIRNEEESENELS P oA
Fa—iE, FHOEOSESSTLERIZEEL, KAEZTEo
ExfTo 7z R LEIZHBEE ORI & [ ooz sy — 4
TR L7, FLA— B CIEREREEEIZL D FM
LIRS N MUERR I % A O %18 %8 OEC-5000 (H4GE,
RE) CTEEL, BREMRE 7— % L a— ¥ NFR3515 (V/
Z—, WE) FHVT, AT —7SIT80 (Vv =—, T LIz
24 cm/BHOF—FTAE~ FTRE L, ZoFEzL), &
EZ MR EEEES L U300 mmHg O #KEZ & 5Bk

DAP, diastolic arterial pressure; HP, heart period; HR, heart rate; MAP, mean arterial pressure; SA, systolic area; SAP,
systolic arterial pressure; SI, stroke index; SV, stroke volume; TPRI, total peripheral resistance index; Zao, aortic

characteristic impedance
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MhF—FNT Ty r FEBREHL, RENORT, HF
GEDREEFBEERITI CLPIETHS.
LA R E

EBEBIRANA F—F L EFALIOSEELHOR, BFER
RECCTLHHEEFNELL, Thbbf PO T0 7Y —
Y FTrr)—v®, BBE, WE) 50 mg % EEKS ml
IZEBmo Lk, F ?SH?E@IJ@}H BIRED 05 mlZF BBIZEAL, #
WT EBBIIRAO B 7 —F v &Y iR % 0.5 ml/FOEETH
ORI ICRBI L, Faxy MEIZLIVBLNLEENR
ik h, ¥4 0¥ v MLCA4200 (AALE, BE) tHWT
LI EREE L, REROLHEERFHIEL R, BES
7, EHTHMOIEICETRELH 0B THITL, SRE
T IR AR EZRIE L.

MEENIL, 40K I D 17T 2EEL TRT2EEL35MH
ol FEAMBIE, 0CONRKFIZHREEZBRETIFMEREL
7.

EIREMBOESR L 0 FHA L 22 IUEHAMLIE (systolic arterial
pressure, SAP), LEREAME (diastolic arterial pressure, DAP),
L% (heart rate, HR) 3 X UFpulse contour (2 & 0 kKo
7oL E (cardiac output, CO) 2 &%, UTO#ENXEH
vy, PEHIME (mean arterial pressure, MAP), /(&% (cardiac
index, CI), Z3AH M KHTIRE (total peripheral resistance
index, TPRI) % #h 24 LREICEE L7

MAP (mmHg) = (SAP + 2DAP),” 3

CLU/%/md)= CO (/%) HREMR ()

TPRI (¥4 »-#-cm % m% = MAP (mmHg) ~ CI (/%
/m?% X 80

%P, FEEEE, DuBois DFEIHE-T, KRUTL Vil
- APy AN

HEEHE (m®) = (FRem) X (KE(ke) ** X 71.84 X
107#

4. pulse contour AT & A FEATIEIC & B 030 & i
D g

KEEMEMEREEZEASFIIOWT, BB L UERRER
OBFEHBEIC L D HIE LAl E (dye dilution CO, CODD)
& %89 % pulse contour fEHTEZ & W RS 7L E (pulse
contour CO, COpc) % Hilt, ML 7.

. EmnEET=& > T8I XT A

1. pulse contour ###7 ik

Frank'™ 12 & Y #45 X 17z pulse contour AT, BIRIE
BrySVEHET L HETHD, LLARTIZSY Z &R 7E|
FETHZENTERTH A, SVIE, LUHOIUHERER T O
(systolic area, SA) & KBIlRD 1 » ¥ — ¥ > & (aortic
characteristic impedance, Zao) (2 & W #iE SN, SV=S8A/ Zao
TEbLENS.

X 5|2, Zao WAOAHB L UTHOECMEE LTEEND
Zrrh, kXL HSVEERMICERTE I EHFTETSH
518,

SV (ml) = K X (163 - HR — 0.48 X MAP) X SA

2L, BEKE, BEFRECLDMNELCTHRFEOLH
HEd & Tk, FEGAFECHRELL. SAR, KRERFHFIK
SHEMETORMLEREECHENSTER, TobbElk
ERBOLERE (Ml & EHYE (Kib) F TORMEH)
REECHINAmEE LTarYa -2 CTER L.

4

72, MATEVEED HNEH Tid, — (A% pulse contour fi#
MiEICE DRI L 2-SVEREHOHRE Y, COrcl,

COpc (/%) =SV (ml) X HR (45) X 10 3

WEDEEL, BREEIOMTIZHE V5 CIE L U—RHH
{23 (stroke index, SI) 1&, AT o#ERICL h&EH L.

CI (I/%/m® = COpc (/5F)/ EREH (m?

SI (ml/m?) =SV (ml) /K FEEE (m?d)

2. BT AT 4
MBS RAF Lk, 3 E2—% YHPEF 310 ik o —
Ly b 28w A—F, BE), F—% L 23— NFR3515 (V=

—, WE), A/ DI /x— % AD4A12TM (BB T, #®
7)), 7V~ ¥ YHP 82905B (ka2 —L v b - v A—F,
BR), ERERAFOT oA -7 hiERSh, VI by
I 7 B%i, HP-Pascal (version 3.1) ZffH L 7-.

IOVATLIZEY, 1 OHBCOTHEOCREREEZRD S
ZEDTERTHD, 09EBICFNEFNOEHELER L.

3. BRS

Bertinieri & ® 4 P12 0T, BRS % BRI IZARAT L 7.
F b, SAP &LHEW (heart period, HP) OEBIZDOWT
B 24TV, EHET A3 TSAPA S mmHg A E EH F /23T
M52 84> MIBWT, SAP & HPOZLATEMIN T 204
BEED r=0.8 U LD BRAEROEIREIC, B L UEAKREE
EOEREIEDFNEFNRIZDOWT, 0FEICERROFY %5
BLBRS& L7,

V. Non-dipper DE

FHT6EF & DR 10BE CORMETHI0MEL W BATH 6
BITORMIIOWT, WEHLED 305 FHOFHELZ
NEREM L, 758 X IUHE R LT A58 R 0 T34 L I UE
XY 10% L ETFT 5 4 % dipper, 10%K{# D b D % non-
dipper EEFELY.

. FRETEERALIE

T’\’CO)YEI I5EE 2 E LR (= SEM) TR L,
dipper & non-dipper [l T @ %12 13 Mann-Whitney @ U5 &
v, fafasRs %kiia A E L L7z, pulse contour ik & L F# A
FRiED LM E O #IZ (3, Bland & Altman © 7715 % v
7z. SAP O TR & MATEYRE O BT L OMBIZ oW TE,
Pearson N #H 4R %% F\» /2. Dipper & non-dipper O & [ D

Arterial pressure

Time

Fig.1. An example of “beat-to-beat calculation” of stroke
volume by pulse contour method. Area SA is determined as
the area between the pressure curve and the end-diastolic
pressure Jevel during the left ventricular ejection phase. a, end-
diastole; b, dicrotic notch; SA, systolic area.
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MATENEEEO LR, BIUVERET IV FATO VEORER
1B O MATEYRESRE o 812 1 Wilcoxon D FF B ERLHE %

7, 1604
M 1 ﬁlm.dai ‘ :
) " . i E u" i 'Ir.a ‘“"
I. pulse contour ik L BRHFREICLZDIALERNTE 5
D s & 1404
COpc & CODD L id, #MEFRKr =095 FE 2 EFF
(p<0.01) Z7RL, £OMHXIE1.007TH -7 (F2A). Bland & 130+
Altman D 412X D, COpc & COpD D EHME & Wi DED 1001

MRE2BIIRY. ZOFHIE—0191/45THY, 95REFEEK
FiZ—0.0995—-02 /3 THo72. $7&bH, COpClT,

) ’
0.09%* 5 0.29 /4 DT CODD & b B\ MEFIAED b h 7., E » ‘_MA dﬂd‘
72, —EIRRE, — 11425 078Y/5TH -1z, 5 1 \J]
1. ZAHEMES MR & 0 M T 0D B B OIS a 8
AR E L AR S LT E R E 260 MiTEhaERED
305D AL AR L. 24 BRI M0E 12 147.0 £ 70
2.9/84.0+ 1.9 mmHg, FHHRIZ68.1+ 15EHTho7. B 807

M, HEOFYMEILZ 21 150.0+2.9/85.8 1.9, 140.8+

2.9/80.3 £ 1.7 mmHg & WMICHEIMK C (UHER, HERPL D 704

HR (beats/min)
=

60.
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g £
=
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S =
= T 30
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o
&}
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E
~ 15 = | A _.nl!L A
E B § 50 Ly 8
S 10 X +28D z
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O 7T e e * °2
bl dfann L . 0
o $ [ e " x 35
s N
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=

5 6 7 8 9 10
Average cardiac output by two methods (V/min)

t
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TPRI
(x10° dyne - sec em’ m’)
w
=3
[ ]
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N ]
N

Fig.2. Relationship between the values for cardiac output
obtained by two different methods. (A) Cardiac output
measured by dye-dilution method and pulse contour method, 6 12 18 0 6
with regression line. (B) Difference against mean for cardiac Time of day (hr)
output data. X & 2SD of the difference are used to estimate
‘bias’ (— 0.19 1/min) and limits of agreement’ (— 1.14 and +
0.76 I/min) (n=91). COFc, cardiac output measured with pulse
contour method; CODD, cardiac output measured with dye-
dilution method.

N

th
4
]

Fig.3. Diurnal patterns of hemodynamic variables in 45
subjects with essential hypertension. Values are expressed as
X = SEM. SAP, systolic arterial pressure; DAP, diastolic
arterial pressure; HR, heart rate; CI, cardiac index; SI, stroke
index; TPRI, total peripheral resistance index.
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I

1Zp<0.01), HRIZBM71.6+1.6, RH61.1E 1245 & KM
HEIEETH » 72 (p<0.01).

CI, SI, TPRI® 24 BsRIFEHEIE, Fh2N333£0121/5
/m%, 49.7+1.7 ml/m?, 2.98+0.08 X 10° ¥4 ¥ -F-cm™°-m?
THorz. CLRME, Cdake AFICEmMICE (, BEICET
L7-#%, TPRUGEMIZEL, ®HICHEmL. CI, SI, TPRI
OEMETFTEE, #RLFN14241.0, —02£07, —86%
0.9%THhH, Sk &, BEHMOENLEIAETH -2
(p<0.01).

F 72, 24EEFEHBRSIE, 59404 3 ) H/mmHgTH Y,
BIEIES, EEICECERNERERLZ.

B L B OFHIUHEHMEBE (ASAP) &£ AHR, AC],
ASILEZHEICHEL (p<0.01), $512ACI, ASIEIEERE
#r=0.66, 0.61, AHR&(FIr=0.32D M %H0w7z. ATPRI
EASAP L OBIZISMHEERD LA o 72 (r=0.05, p=0.76) (K

A1 (mUnr’)

AHR (beatsmin)

”?
-E o . LN DAY .
E § 02 . o . .. e .
E g LT - .
‘; -0.4 (4 N
X.06 ¢
.
-0.8
-20 10 0 10 20 30
A SAP (mmHg)

Fig. 4. Correlation of nocturnal change in systolic arterial
pressure with those in other parameters in 45 subjects with
essential hypertension. Bivariate associations were assessed
with Pearson's correlation coefficients. A SAP, nocturnal
change in systolic arterial pressure; A HR, nocturnal change
in heart rate; A CI, nocturnal change in cardiac index; A SI,
nocturnal change in stroke index; A TPRI, nocturnal change
in total peripheral resistance index.

Table 1. Characteristics of dipper and non-dipper in essential

hypertension

Variable Dipper Non-dipper p

N 19 26

Age (years old) 46.0+22 51.0%=1.8 0.091
Sex (male/female) 12/7 12/14 0.259
BMI (kg/m®) 237+0.8 243%+09 0.756
PRA (ng/ml/hr) 1.58+£0.28 0.95+0.16 0.053
PAC (ng/dl) 102+13  8.0%+0.7 0270
Plasma adrenaline (pg/ml) 29+3 28+7 0.171
Plasma noradrenaline (pg/ml) 284+32  258+36 0.376
Cr (mg/dl) 0.87%0.06 0.84%0.06 0.632

Values are expressed as X=SEM. BMI, body mass index;
PRA, plasma renin activity; PAC, plasma aldosterone
concentration; Cr, serum creatinine. The differences between
dipper and non-dipper were analyzed by Mann-Whitney U-test.

SAP (mmHg)

140 1 *

120
120

DAP (mmHg)
S

801

60-
80
|

704

HR (beats/min)

50-
4.0

A \/‘ A AN

3.0

CI (Vmin/m’)

2.5
60

504 \’“‘m

ST (ml/m’)

TPRI
(X 10" dyne-sec-cm”-m’)

N
[,

12 18 0
Time of day (hr)

[=))

Fig.5. Diurnal patterns of hemodynamic variables in dipper
and non-dipper. Values are expressed as X £ SEM. *p<0.05
vs. dipper by Mann-Whitney U-test. O, dipper; @, non-dipper.
For abbreviations, see the legend of Fig. 3.
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Table 2. Hemodynamic parameters in dipper and non-dipper
essential hypertension

Parameter Dipper Non-dipper p
SAP (mmHg)
24 hr 142.8+34 146.6+29 NS
Daytime 148.6+35 147.3%+27 NS
Nighttime 131.1£33  1452%34 <0.01
Nocturnal change —17.5£1.0 2115 <0.01
DAP (mmHg)
24 hr 834+£24 81716 NS
Daytime 86.9+£2.6 824%16 NS
Nighttime 76.622  802x1.6 NS
Nocturnal change —10.3%£09 —22%07 <0.01
HR (beats/min)
24 hr 66.3+1.8 68.8%k18 NS
Daytime 70.0£1.9  720£19 NS
Nighttime 59.0+t1.6  623%+1.7 NS
Nocturnal change —11.0+08 —9.7x£07 NS
CI (/min/m®)
24 hr 333%£0.14 3.44%0.10 NS
Daytime 3.53£0.14 3.57%=0.10 NS
Nighttime 2.92+0.15 3.18%+0.11 NS
Nocturnal change —0.61£0.05 —0.39£0.05 <0.01
SI (ml/m?)
24 hr 51.1+26  508%+15 NS
Daytime 514%24 504=%14 NS
Nighttime 506£29 51517 NS
Nocturnal change —0.9+0.7 1.1+05 <0.01
TPRI (X 103dyne - sec* em” - m?)
24 hr 294%0.11 2.81%£0.08 NS
Daytime 2.87+£0.10 2.7310.08 NS
Nighttime 3.08£0.13 297£0.09 NS
Nocturnal change 0.21£0.05 0.24%0.03 NS
BRS (msec/mmHg)
24 hr 7.1+0.6 56+£03 NS
Daytime 6.5+0.6 5103 NS
Nighttime 8.0+0.7 64+04 NS
Nocturnal change 1.5+04 1.3+£03 NS

Values are expressed as X+SEM. NS, not significant. The
differences in hemodynamic parameters between dipper and
non-dipper were analyzed by Mann-Whitney U-test.

BRS (msec/mmHg)

6 12 18 0 6
Time of day (hr)

Fig. 6. Diurnal patterns of spontaneous baroreflex sensitivity
in dipper and non-dipper. Values are expressed as X £ SEM.
*p<0.05 vs. dipper by Mann-Whitney U-test. O, dipper; @,
non-depper; BRS, baroreflex sensitivity.

1iSAP| DAP| HR| [CI  SI |TPRI |BRS]

Percent change (%)
o

-104

-20-
Fig. 7.

Percent changes of hemodynamic indices from daytime
to nighttime in essential hypertension. Values are expressed
as X £ SEM. *p<0.05 vs. dipper by Mann-Whitney U-test.
[, dipper; B, non-dipper; SAP, systolic arterial pressure;
DAP, diastolic arterial pressure; HR, heart rate; Cl, cardiac
index; SI, stroke index; TPRI, total peripheral resistance index;
BRS, baroreflex sensitivity.

Table 3. Characteristics of each patient with primary aldosteronism

Category Case % ASAP Age  Duration Scheie PRA PAC Serum K
No. (%) (y.0) (year) H S (ng/ml/hr) (ng/dl) (mmol/D)

Non-dipper 1 —5.8 34 1 0 1 0.17 42.3 2.7

2 —1.8 39 5 2 2 0.11 24.2 2.7

3 —0.8 41 2 11 0.20 47.0 39

4 1.7 42 12 I 0 0.10 16.7. 2.7

5 2.3 50 5 2 2 0.38 18.1 3.1

6 31 42 3 I 0 0.17 14.9 2.6

7 4.1 35 1 0 0 0.03 27.6 34

8 5.0 38 8 1 0 0.56 20.5 3.8

9 52 44 10 2 1 0.08 204 2.1

10 6.3 30 5 1 0 0.25 394 29

Dipper 11 10.0 43 10 0 0 0.16 17.0 3.2

12 11.2 41 1 11 0.06 324 24

13 12.7 27 7 1 0 0.24 21.1 3.6

SAP, systolic arterial pressure; PRA, plasma renin activity; PAC, plasma aldosterone concentration; Serum
K, serum potassium. % A SAP indicates percent decline of SAP from daytime to nighttime on normal salt

diet.
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Fig. 8. Diurnal patterns of hemodynamic variables on normal
salt and low salt diet in primary aldosteronism. Values are
expressed as X & SEM. *p<0.05 vs. normal salt diet by
Wilcoxon signed rank test. O, normal salt diet; @, low salt
diet. For abbreviations, see the legend of Fig. 3.

4).

AEEME S TR BE 45510 > H 19604 dipper, 2654 non-
dipper i &Nz, BILEHEOFERKEFE R Y. non-
dipper {4 dipper & Y ST, M4 L = L iFEAME VG EIMATER
LAY, BEMFEMIZHETIE 2 o7 (p=0.053). AEEI
¥, MBET7TVFAFOV/RE, I FTI-1T7 3 VRE, @
B LT FS VECETBREICEEERRD R o

MR OMITERERIEO ANES R X512, /248K, BH,
KEOFEHME L BRBEOENMELER21I7-T. MEIL, dipper
Tid, BE148.6/86.9 & v &K/ 1213 131.1/76.6 mmHg & fEE%
2 7275, non-dipper Tld, &M 147.3/82.4, %[ 145.2/80.2
mmHg & RZETH -7z, HRIE, dipper TiZ/EH70.0 & Y A H

Table 4. Parameters in body fluid balance and hemodynamics
on normal salt and low salt diets in 6 patients with primary

aldosteronism
Parameter Normal salt diet Low salt diet p
UNaV (mmol/day) 1878 468  <0.05
UKV  (mmol/day) 4519 37£6 NS
Body weight (kg) 58.0£2.1 56.6£1.9 <0.05
SAP (mmHg)

24 hr 156.8+£6.2 146.7+54 <0.05

Daytime 1584+5.8 150.1x5.1 NS

Nighttime 153.9+7.1 140.1x6.3 <0.05

Nocturnal change —45%+17 —10.0£23 NS
DAP (mmHg)

24 hr 89.0+42  82.6%£32 NS

Daytime 89.8+4.1 85.0%£29 NS

Nighttime 87.6t4.3 77.8+3.8 <0.05

Nocturnal change —22+05 —72x13 <0.05

HR (beats/min)

24 hr 643122 629+19 NS
Daytime 67.1+£22 66.4+£1.6 NS
Nighttime 58.81+2.2 558%t25 NS
Nocturnal change —83+1.5 —10.6%+1.1 NS
CI (I/min/m")
24 hr 477+0.54 3.83£0.19 <0.05
Daytime 446+0.25 4.03£0.20 <0.05
Nighttime 3.92+021 3.4240.18 <0.05
Nocturnal change —0.55+£0.08 —0.61£0.08 NS
SI (ml/m*)
24 hr 68.1+4.7 61.7£3.4 <0.05
Daytime 68.41+5.0 61.6+3.4 <0.05
Nighttime 67.6+4.3 62.1t3.4 <0.05

Nocturnal change —0.8%1.5 0.5+0.8 NS
5

TPRI (X 103dyne “sec - cm” + m°)

24 hr 241£0.16 2.32+0.14 NS
Daytime 2.33+0.16 226%0.12 NS
Nighttime 2.56+0.18 246%+0.18 NS

Nocturnal change 0.23£0.04 0.20+0.06 NS

BRS (msec/mmHg)

24 hr 6.611.0 6.5+0.8 NS
Daytime 6.1%0.8 6.1£0.8 NS
Nighttime 7.6x1.3 75£09 NS
Nocturnal change 1.5+0.6 14207 NS

Values are expressed as X =SEM. NS, not significant; UNaV,
urinary sodium excretion; UKV, urinary potassium excretion.
The differences between normal salt and low salt diets were
analyzed by Wilcoxon signed rank test.
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{214 59.04%:4%", non-dipper Ti372.0 L Y 623F S LV ThHH
BIZEA LA, HROBAVBEIZEZHEEELRD b o/, £
72, CLiZ, dipper TI3/8M 3.5 & h M2 2.92 1/5/m?~,
non-dipper CI3 /&M 3.57 & Y HHIZ3.18 /A /mi~Lwihd
HEIWA L7228, CIOEA i non-dipper THEIZ/INTH -
72 (p<0.01). F 72, SIid, dipper Tid/E&M51.4 & b %M1 50.6
ml/m? & BEIZHA U745, non-dipper Tlx /BRI 50.4 & 0 H

1251.5 ml/m? L HEIHEINL, # O SIO#ELE i3 non-dipper
TIREEIZ/NTH -7z (p<0.01). TPRIIZ, TREL & MBIZHM
L, TPRIDEIMEICIZAEEERO Lo 722, BRSO HHE
ghid, dipper Ti, BRI 6.5 % DL I28.0 3 )/ mmHg,
non-dipper CIZE M 5.1 &V %MI26.4 2 U/ mmHg~& W
hbEZ MUY, BE, HEOFYEICEMERICEE
ErROLdo7z. LL, K6IZRT &9 iZnon-dipper Tl
BRS A&\ A S 1), JFIZH W24 dipper 12 M L THEICE
WA H i/,

KEIEEORMEL BRECE L BRMBECHRLAEZ D%
BEMOENEL LTRT. WTFLOKBIEIIBWTH, 20
MBI TR I EE 2B &b - 72, dipper, non-dipper
ZBWT, ClidF#nFh—-175+1.4, —12.0 £1.2%, SI
ld—22+1.1, 1.5+1.0%&, &b iZnondipperiZBwvT%1k
RIFEEITNTH o 722% (p<0.05), HR, TPRI, BRS DAL
KOWTIEERICER RO R o7,

M. ERMET7ILEIFOCEREDMTEREO S
SMRELZEEETLV FAFO U EBAOEERT2E3IC
AT, FEHEAETTE, 136071041 (77%) 7 non-dipper (25348 &
iz, EHES PRV OBEHEOLBIIHETH 525, F0H
@ili’%lﬁ]@lliw‘lﬁ—ré'%ﬁlllf:fiﬁ%& 28T % non-dipper ® H HAHE
58%, IS SN TV B ERMEE B & OKES
& I JE T‘%\%‘ 281 % non-dipper D L H 32%* % k[ - 7z.
SAP DR BIREEE L ARG, BIUERFYIE, Scheie 5412
TEM L Z-BREAT R, ML — U i&M, MEE7 L FATO vig
BEBLUMED) 7 AELOMIIETTN S FELRMHEIEERD

Loz,

1E¥E & T2 T non-dipper TH » 72661 (EFI2, 5~9) (220
T, MATENREFSRED H B3 2 BIRHIR ORI R« et L
o (G4, THESHIEE~NOEEIIZIY, RhF b v
BREBIZ187 L W46 3 U EL /A~ L, KEIZS80LD
56.6 kg ~ifA L7z, &8, IR ) 7 LAHEIE45 L1 37 2
VEL/SHEFE &xﬁﬁ”b%hf,ﬁﬁﬂﬁﬁﬁ%ﬁﬂ%
DEAE L EEZ SN £, WIEICL D, SAP, DAP
@wfﬂ kwf%@%m+uTMﬁﬁ AL, BHEMIEH

ITFREL 72 (p<0.05). SAP O FX¥k =L, 3.0£1.1%
ibm+1%«ﬁm%m%TL DAP D& B E31E, 25+
0.6% & 0 87+ 1.8%~EHFEIIWIMLA. £7:, HR, TPRIIZ,
BREDEEICL AT (LEASN LD o7z, CLIE, Bf446 %

D4.031/%/mP~, HE3.92LY3421/8/mNewFhbf
BIZRA L (p<0.05), SIiZEMH68.4 &Y 61.6 ml/m*~, #MH
67.6 £ h 62.1 ml/m?~E WL BEISHD L7z (p<0.05). &
NTG A= D305 DO HNEROE{LZH8IZR L.

BRSIE, FiEATIEEMG.1 X V7276 3 1) F/mmHg ~,
WIEATIZEMG6.L L Y EMIZ75 I B/ mmHg~E, »wih
LIS 2 AREE 2R L7225, BE, "HOFEEEC
BRI L 2 EE LB ERD L o7,

% 2

1. EFEeMTE RN S

pulse contour T ES, BIHRIEMIE L H —RIHEE KD S
HET, BAREEEELABEZRL, LOEFERYCMLE
FHOOMPIMITBREE=7 ) ¥ TICHVWLRTE 2,

AB DALY, KEHESEEROATE (ARREICL
DOHMENEL LAY, aEFFECIINEHELEE
HAHMERL, BROTBTOLAEEOFMICAHTHLZ L
ML ER o/, E#, BRSE 7L 7y re=bua 7l
RF MY AL EOMBEEEIWE & BEL, BEROKRIRK
5 F 7 X BIER OSEIR KGO B O ML & LREH o %1t
OO L AT A HESACSENTE D, EFOfEES
BEHECELTUIEE LS Tw WS, fF & RES
EAZE B 2> & BRS % 3K % Bertinieri 5 W0 J5iEld, 7221
T EERITRHBERT I EARE SR TE N, EiEE
W& B LMABOIENE L faEabEsZ iz, BRSO
HNZEB) & EFAICFE IS A2 Z LSRR L E X bRk,

I. HEmEF TR 2R ¢ ARBES LEERE O MITEEE

DO BEAREE DI

4 [ O A S, dipper, non-dipper VW ILIZB VT Y HR,
CLIZTEMICET L, TPRUIHEMIZHEMT 2 ANEBZRT 2
EFHLRERo. IRED S B TREROLLEIZTHIEM
TEIROLNIDIECITH D, HRL Y b SIOBHEEILE
WL SAPORLELEBE LI L L), HMOCI,
12 SID A AN S v Z & A% non-dipper ¢ 1% 8 [ E @ 7 1112 B
S 2WEENSH L. SV, LRI SIREREICLY
HEESNET, 09 bLOHITHEREE, 3 RAEIE I &

DT 5

E%Wﬂﬁmm,mm&%%@mﬁﬁ%b,ﬁﬁﬁf@@m

JWEMIEA T a0 T I CRED, HARMEEEENL L b1
BFTA2EL0®, BIRIZL ) BRMBFENIE T L, A%
AT BN & e s, T2, FRAERESIIEER ISR
MEEOEIMIZE R E LTEETH D, EFICBVTRERHEIC
BRSZSHINT 5 Z & b REMBESENOBRTICEE LY B, —F
HiRER R, XWW§@%Q%@%mH%ﬁW?m¥%W@
BEL, BToF )7 2888 S 12RF L 228 & (2
T HEEND. LRI, @MNWAWMﬁ&E®ﬁIi,m

ZHREEN ?%éaﬂ“@%%%%ﬂL TG 3R 1M {745 ) T 4>
WS- THIRBARZ RS EDREEhTHEY, =

DT, JEBR MR oM EAH ISR T 5 2 & a3 i
ELT, HBNCEAT R 20y RS HE DB CEATY
HZEW XS IIBLT AT v ERHOTRE LGRS
BHEEIZELT 22 EPHFRESN TS, Ld'-T, B8

MBEDIIEIZ & B IMEDOHIRBNDBITOED, B E-T
ARRRMRIEE R b NIV 2y T VAT v Y RO
W&, R LRA T N T Ao BR ATHER A 0 JrTA]
AT T MBS0, EICERMEE AR T B W g
b, INLBRERBRLHI LS., Lo T, BEAT
&, WHENCAEAMEEE E IREREOTEL»ME T L, SVA°
WAL, HROBET L Hitk-> CCIMRPTHLEEZZ LN,

—7J5, non-dipper l2BWTCiE, HHEDCIORI DD NT L
X0, HPZH LU TRBIICRRAEEEVET L%, 8k
BEROBLVL 2V, HBVEIhOMEORENEZ LI
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B AR RS & UE A EBI O B IZ oW T, (RO /S
T — AT NVIEATIC & 0, dipper Tl, 18R IZE B KR
(high-frequency band, HFB) TR & 1L 5 RIS BHMEEHE O TTE,
& (low-frequency band, LFB) /& & $+ . (LFB/
HFB) TRENDTBEMBEEOVRTHFROLNL DI L
T, nondipper Tl&, TNHDOHNEFFHEELTVWDEI LN
MEINTVWS, T/ nondipper TIZIERDEH, EM%
BHFRD SN, BRI D IEMEFEITTEL TWE T L
Ao, RRTOHBEMERORAGRBEORESEN NS,
X502, Mk, MR, P, BEELCICHELDRmEEE
RN DOMBEEDRET I THBMBEEFEERT LI L
b, MEANER*HETEHRROREOFELREL TVD.
A EOXMGIZIE, B 62 RSB EOREERLHREEN R TR
BEETLEMIEEN TRV, LA L, nondipper (ZHEE
WENEINDE T FHE®ICOVTIE, SFICERZN %
FLCESLY, 20X REEFEEFEEOMNE AL~
BEIIEETE L2, BRSIZOWTIE, ZNETORED L[E
#12 dipper, non-dipper & b LBz ERL, BEIIET T2
HAZEE)DETE L7z, BROWEET 2RT & LTI, Fif, Mo
JEMEY, LIKOREVRMER TV EIED, BIRERFOK
SHEM 2 R T 2 EEIRIABE O MEM, ROBOREME, P
HETH A, MEER PR, HOBORERRE & ZRWARE
DVTNOREIZL-TOEERZ T EEZONS. SN
%+ L7z non-dipper TiZBRS{EIZ 1 H %@L T, dipperillt~
TIRMEZRLTEY, T2 HMEIC L 5EIRERSHERD
BEWEEL L TV AW REERIBETE 2. L2L, M
BOBRS DBEFHMEIIEFEERE R, BREED/ Y —~
IZhEMNLZ VT & LD, nondipper DEBBEEDEEIZ, BRS
DETOEG IS VEELLND.

—7%, BHEERLY, ARESERELEY, ¥4 7o)
RGO RPN Y AHEOREE £ RRETE, W
N b non-dipper IEMEZ B+ A2 &£ XY, FERIMEENHEM
bEBBEERMO—ETHLAREIEZ OND . LBRHEERE
FEOMERRNEBIREETHEREEL, KMIZIZCODEL
M, SVIZHIMERMICH S Z EAREATWAEY, 20
FERE LT, RS DmTE, SR a2 miieo
EEIDRNT A Z Lima, REIHEE LTREShBETA
7R AVEME U S, RRIFECL Y, BIRER
BEABINT AFEEL 6N, REF MUY LHHEICDEA
EEP#ED LN, EFMEETRBEALICF MY 7 28D K
KERDH, BHEDOLRWEENBRIEMERETE, F
DY AN Y — 7 RTEHEABEHT L I LA ESRTHE Y,
L7250 T, MEPDOBFORFEIZL ETF MY T AHkEE
HEMLEOFRIZESTAEELLNA. & 512, non-dipper
Tl dipper IZHAT, HBOF b)Y AHHIEEAMR 2 & 2
EENTHY, KEECAAEBOREIME") X L IZH3
RIS EURMIE T oELONRS, Dbk, R RRE N &R
WEOKAIZOVWTRELRTHELFIBLEELL. L2L,
T E -0 B ISR E R R 257 L, ZBRHREIE AN T T U,
BRAETHF M) T AERINOTTE, L= 3WoTiE, K
R I AR L2 ) oI OB % L2 & 0, HREIRIMAL
Bidvein+ 4. KEEWE LT E D non-dipper 2B\ T d, WHE

FAM A OBREICKBEEOEEICES LT b0 LS

£

na., #2T, BESEL LT, REEOHENSEERTHIX
BAMEROBE DL R WEREET IV AT E ZEIZDWTHE
BORE 2 {To 72,

. ERETILEIFOAEQCMTEIED AREEDHH

BERET VAT O VEQMENNERIOWTIE, KHEE
FEOFEHELT—EDRHNELN TWAWVI®, it
EOWETIIMERNEFOESENELSHL A TR RN &,
BEEEEFOEFAIEENTVA LRSI L 2TEENH Y,
IHHDMERNES~DOEELERTE L. SHOERERE
FHWRENCZL Y, BEEET IV FRAT O Y EOMEHMZEE
(&, E3EA T non-dipper DEEAE {, BRI L D BHEDR
LECIDETHALNA, EFENEIRI LTV ERNWI L
Mo, INOOEIFEIE ) RREORS ERIET S LE
Z bt —7, MRS K$ 5 HR, TPRUZEIEIZ
EORETHo72. 2510, MERNERIZBTIE, BEC
LYV EBOBEELRINETHIEZOLN

EFmEETE, GAMOBERICLY, ML 7317
IVIEEIIHIML, RERARIEEIITETSY. Lal, Pk
CEBHEDEMTTIE, REUT L FATBYETO LB
OWIEEIL, BHEEEREIET A%, HR, TPRIFIZZELAHAL
NI E LD, REMEIEEICIEES 2 2 B8 RITS 2
ozl EZOLNS.

FERET VAT T VETE, IE, MARD/XT -7
FVEETIZ X Y, REMEEEOTEZRO LN, KEDH
ME~OREARZOBEE I L L 812, SHEOERD
5, BEIZASNLEEBREDOEE IS, KHEMEEEDTTE
I L EBRIEEOHEMAEICHEEST A I LA RBINGH,
HEEOEMAEHBRE L EET LHRFICOVWTIIHL T
W,

F/o, BEEBEETVFAFOUER, SEREESIEICSE
ENpd, EERSEAREESITESEE TR, AEHIRIE
X 1 non-dipper #* 5 dipper ~NIUE /¥ 7 — » BVELT B 2 L ATH
EXNTWEY, F2o#FEe LT, BREERSEHELETIEET
OF Py LHEFEAE T LTV Ao, HREOF M) 74
MDA TG E 2D, ZOROEMMNENTEES, ERRIC
IS F by AT S EHER S R T B, L
FSs C, EAE T CIREFIZERTT M) Y 208REPET L,
WICHELE L AMEVFELOND, 12720, SHOBHET
13, CLIZBH E B IZ—RICmA L TBY, Ki&EoHHNEEN
BEEEET 2 BET 50 TIEE L, KEEDOR KIS A0
HFEALTHMEANESNZRET L2 UHEELEZONDL. N
WHyFy) AYEIX, BEEMCL) USSR EIND
Na-K-ATPase [HEMHE T, + V)Y LFREFELAH L EDBIZ
M5 SR BAFR BT AR ST A, ALY
LBEOMME &L, NENMEAELELL. BHEET IV
FRAFHVEIEBWT, KpEombi@Eis gL tsy, &
BEWEBICEELT A EFRESNTEY Y, KEIZBTD
T EH 7 R M OBSE DM £ F 2 5 ETHEIREY.

FESMET IV RAF O Y EDOBRSIE, BIEICE ) BEEELZITR
Mot ITNFTOHBENTY, BRET IV FRAFTVETIH,
MEMATEEMTEE L ) bEVIZHEDH LY, BRSIGIEFMIE
HLFAMRETH Y, KEEMEMERETHAS NS BRSDET R
HHENRVI E LY, BIIRERSHEREC B EMEROHFHE
EFBRETHBEIELIRBEEINS.
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UL&U,$ﬁ@ﬁ@%E®E%K5@WfU1A®§m
&S, RIEEDOHEMATTRMARR G L I I

REB = HET 5 TREHAVRE 7.

V. REMEFTER 28§ AEES 0 EEBEOBRER

*

non-dipper B M /E A NEB) 2 R ARREESMEERE~DE
EBEBIZDOVTHE, —BOHA FI4 vidgirshTuwin,
non-dipper B E B NEB) & R B HERESE TIX, Bk
DEHTFEE dipper B L TARRTHBD, F7-, 240A
BB TILERE & T L OB SFHETE, LLEREOR
B#EH non-dipper I28\ Tdipper £ ) W I EFHE SN TV
5% —3%, Nakamura 5°7i%, FEE#SEIZ XY non-dipper
5 dipper ~NEL L 7B EEE ICHBEEOHER WSV L7
HBELTBY, PRTOEMIIZATT SR EREME L L Tnon-
dipper "B IZBVILE X MR L T2 RO BETEL
V. IO R, BRCEIIREE(LRE R A L, BEIC XY S
MRS OIWET T A EERO S B EFZKRE, —RIIZERImL
EDOHTHL, HRMEL+5ICEELT 52 &2, LIEE
HEOEMEEZETSELEEILRATVS,

EMIME % 1372 % £ T non-dipper DIREEAEIE, T 7% b b Bk
BEEOHEM, BLUBEMEROHNEEOWLERETS
BWETERTHLEVD L. KEOMAWEEEBRIIN LT
&, ERETVFAFO VETRENE DI, BAHBRICX
DBFLEREERLE®H T EI2L D, non-dipper 25
dipper ~NMLEZEEI P T2 WGt E L S b. T3
FEELT, FIRECHRAMN NSNS, Fiz, HEOKEM
REEOTLENF EICE S TARMBETHE, « EWEOEEED

3T B ERESFTE RS,

non-dipper 24§ 2 N5 DEYBEEOA RS O T EL
FRICELTESBROBREAPLELEZ LN,

&

FREMFOTREEEL L OCHEEET LV VA5 0 JERFIZD
WTEBEIC L 224 MEEEIC & 0, EHIZ DT
ML, T OlEEE.

1. pulse contour M & B.LHIBBOWEIR, BEFNR

WEBHEEEHVHBELRL, HHTE T ToMENRE
LELTHHEEZLN.

2. ARREPER MU LE © non-dipper Ci&, dipper & V) ] @ CI
BLUSIDOBAEY /NS po 7275, HR, TPRI, BRS DK%
LRI HEEZRD R o 7.

3, MEEICX ATV FRAF O VT, FEAETIZT
77% Hnon-dipper TH 1), TN HDEFTIIRIEREIZL Y, &
E, Clo@b e bic, EFMMLEOEELZ THRIELNT.
HR, TPRI, BRSIZHIEIZTORETH o 7.

DLk b, REMSENIERED non-dipper Tld, dipperiZtilL
TREOGREREBE, &2 VIS BMREIEED A5 7% 10§25,
KEBREORWICHET 200 EEZ LMD, MEOBFIL,
BSMT L KR 10 VIR BT 5 REBEDOEE I b hL S
E2F L, BRSNS EELS
CRNORE 3k (VA

&
lii]

WERZBIH), WIBBLHBRBEED L BE 52

ICRELRBHEERLET. 72, RFEOFTICEL, #Kin, HisE,
BIBNE 2\ 7272 & § L Ao IR KSR RE 5 BRI I8 5 Bt 10 E 61 L B R AL
B, FEmZL, UIRBAE LB & PR R ES TS R
DFEEEFIHEH LT T,
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Abstract

To elucidate the underlying hemodynamic mechanisms of blunted nocturnal blood pressure (BP) reduction in non-dipper
hypertensive subjects, intra-arterial pressure was monitored by telemetric means in 45 essential hypertension (EHT) and 13
primary aldosteronism patients on a normal salt diet (NaCl 12 g/day). Non-dippers were defined as those with a nocturnal
reduction in systolic arterial pressure (SAP) of less than 10% of daytime SAP. Six aldosteronism patients were monitored
further after a 1 week period on a low salt diet (NaCl 2 g/day). Stroke volume was determined using Wesseling’s pulse
contour method, calibrated with indocyanine green dilution. The correlation between the two methods was significant
(r=0.95, p<0.01). Baroreflex sensitivity (BRS) was calculated as A (Pulse interval)/ A SAP on spontaneous variations. The
mean values of the hemodynamic parameters were calculated every 30 minutes. On the EHT patients, 26 were classified as
non-dipper. Daytime BP was not significantly different between dippers (149+4/87+3 mmHg) and non-dippers (147£3/82+2
mmHg), while the nighttime BP was reduced in dippers (131+3/77+2 mmHg) versus no change in non-dippers (145£3/80+2
mmHg). Nocturnal decreases in both cardiac index and stroke index were smaller in non-dippers (12.0£1.2% and -1.5x1.0%)
than in dippers (17.5+1.4% and 2.2+1.1%). In both groups BRS increase at nighttime was both significant and to similar
degree. Of the primary aldosteronism patients 10 (77%) were non-dipper on a normal salt diet. Salt restriction lowered
nighttime BP significantly (154:+7/88x4 fell to 140+6/78+4 mmHg) but not daytime BP (158+6/90:+4 to 150+5/85+3 mmHg).
These changes were associated with decreases in body weight (58.0£2.1 to 56.6£1.9 kg) and 24-hr average for cardiac index
(4.77+0.54 to 3.83x0.19 I/min/m®), whereas HR, TPRI and BRS did not change. In conclusion the hemodynamics of non-
dipper EHT is characterized by an inadequate nocturnal decrease in cardiac index, suggestive of relative volume expansion or
malsuppressed sympathetic nerve activity. In primary aldosteronism volume expansion seems to be a major cause of blunted
nocturnal BP reduction.



