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AEMSIMTEREICHEIT S 2 b L X TIATEIRE I 3
B ZHAR BT D 3h R

SRKFEFDPBEE—BE (2F RS EHIR)
1N S
(RBFI584E 3 H 2 BHEA)
EHRTOEEIEIEAASMESS (19805108, BEM) WL THERRLE.

FEMBNFERECHT2EEA L ATOMITHEL X U205 2T % g BEEIMEEROLR
ERE L. Bru LPhSEOABEBINEFEARSES 19 6z, BE, i), ZRuEEn, o077
Ja—NZ kB B REFAEENONE T, SERROMITEREZLEL 2, BREEESRECLY, L
HHEBERF 2~y F2AOLERERECL VAT 2. D8 g ERC LD, L, OFEEIZETL
708, SRMIEFAHIREML, BWNERELE» o7, BEIZ LD, OHEE OEEEmL, 7
HME LR U, BERS I, BEICX 2088, OREOMIMEA Sk o fent, 2RBIEF
WOy, FHMEE BRI cREECERE L, Einck b, £XRBERREKEET LD,
OdEER, MRS, —EEHEEEENL, FEmMER R L. gERE T, EEIC & 2 £RBIENRG
FOETFTREIOALARD, EHOFEO EEZMEIS N, AR X0, W, R SFRBER
ML, FHMER EE L, 8 BRI, BARIBIC & D SREGETURBIZELL b o 728,
DoaE, DEEEEML, f EWET E FREICAEE L, DRBNFEE - SEMENTEROBFRICI OV
TRET 2 &, BE, 2808w, B0BHERISRBERRIENE, EOMEEELORE
BhinERL, EOHEERD, &, B0nEEFOPHOBE 2R L2, g ENE IR, EOHEERTR
B, BARBC &2 AESIISIa NS, BORHERTE, BEICL D £RBEIGRES, BN
& D LMREAEIN L 72 7 D BE TS S vk o Fe, EENC D W IR D REMATENRE & ARG MIT )RS
RS BRI R <, B ENE, B, EOMHERTRERBIERGROETICLD, EO0HBEREETR
DEEOBINEN: & v RERIMEE iz, SEOREL D, X by R X BMTEHEOELI, EHEF
IR EHROTHEO L » A RO TEER —OBFIC L2 0 TH Y, BEL S TRERTIEIZDWT
REMCL Y h ) B BFCESCLOTHE LEZ SN, g EROFE I, EFIIC X 3 L0EFRD
RISOMENCENTH 2 = L SRS NT-28, BEL S CICEARIBC L 2Bk onTid, BOHHE
2ET5—ROEFEKRNTIE, ZOXRPHFUEH G EH5HEFL 7,

Key words essential hypertension, stress, hemodynamics, beta-adrenergic
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V3, ESXEMEEORE, EHOE» S, &l
EEREZNAERED A b L A IEE L LBOMED
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Modifications of Hemodynamic Changes during Various Stresses in Patients with Esse-
ntial Hypertension by Acute Beta-adrenergic Blockade. Yoshiharu Yamamoto, Depart-
ment of Internal Medicine (1), (Director: Prof. N. Hattori), School of Medicine, Ka-

nazawa University.
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A WIRIECERBOBEEIILT L YL T n
PERE STV Y, B RERERE (LT 5B
B IR L TR ERENIIUHTAL LY, &
AN I EMEEREDLHEEOREEZ FIHT 2
HREED H D Z L2 RBTIMENAHNEZID, T
1 BRI X ARTER A, DEEERHED
&, PUREIRIER, DUM/IMREEEIER L Lz <
DREEEAPBEET 208N TS, &5, &
MFFEBEIASNAELDR ML ATOLMERD
BRI T 2 g RO IIRIZHER D b LEEN
CEH LTS A[EEM DB EEZ oS, LAELE
MEFEREOSED A b v ATOMITEREOEY, 5
FUENSIINTZ B EMEOMRICOVTIIZLER
SEEEBMZ S TVAY, S, BEIREES
mEFERE, EH, E8), BB 3EOR L
AEBRL, ANV AT 2 M{TEREOR %
SMITELEEDIE, TRHENT B B BESRME
W (LU B T £ B%) DORIREMETL 7,

N R EHE

SRKEE L BN AR L AR B IMEERE 19
BB 156, =40 2xfRE Uz, FElid 23~69 5%,
W17 46.719.9 % (meanzstandard deviation) T,
26 WHO O MEERESHEOSE 1 ik LE 21
DBV UREETH > . TR 2 - S FERIE,
R CERE, HURIBMESEETUERE 2 & NTETRE, JE
REMIEE 2 CUITHRIC L2522 L E2560
LIRBOGHEIEES L, 28I ELERE,
fais X SMEH, LEN, RERE, E"‘Jl%% B, HRt
HERREARITL, &5 ICLELEAICRBNER
W, NOTWFRIRE R MNAZ, ZRMEEIERE 28B4 L

7z, B 15gREL RS LEMMES 2724, B
”’J L TEHBR 2B L0, Bovk 1IS°CRTRORE
&iVJ 2BV T 30 SRV #R O, MITEERE 2

BAGZIC THEIT U 72, 7 BBEWREGI T 2 B ERE
Erduk L,

BIRIE S EBR A ZRIL, I8y —YRY T F 1>
Wh T =T VEEGRNICEAL, EFI¥RAF 22—
— (Statham P 50, Gould) Z#giL 7, KU 757
OMUEIEIESE (HARE) 0 & &S - BRT R
% instrumentation tape recorder (NFR 3515, vV =
=) WL DR T — 7 (SIT-80, v =—) Lz
BRL 7z, A Py 7 =02 Y — > (indo-
cyanine green, ¥ 77/ 7 —v®, HE—HIK)5mg
EZAEMAEAKIOm] & &bz, REIRE D RFIZEA
L, FIREIRN D A F —F v X 1 0.5 ml/sec T %
W3, Fary Kok VBN BRFRER L

1), cardiac output computer (¥4 V% v 7 MLC-
4200, AEXE) #HOTHEB L, WEIL 2
O EE®R B ICHMIA 7 c A8 — %@L, B
BRIk & DR L 72,

CHRENAREEHRI 15 SR L DT 3 &R 2Nz, Fh
ZTHEREZSSRL, LB AEL:, D2uwT7
o 7% /a—) (propranolol, 1> %3 —n1® ICI)
0.2mg/kg 24710 HFETHEHIEL, BE 15 2% L DA
BRIZ3 a2, BIRE 280, OB EAE
Lz, ROlBWIRUTO 3AFT, BEAA, E§
&, FRRBOIEI# 10 HRIBTHITL 7=,

1)BREEET | 4fT0HL 0 17 28 L TR 50
H# 4 2HThbel, BEIPREOEZSES>T
WEBEWHETEEZRD B L5, TEL20 T4
POREEED T2 LIIETRLE. DEHERE
FIRtR 3 3tk & DWE B L 2. MO ER
TEBRIAERTD 16 WEOFHE %, LS Edif L 0
HltLre,

2) EEEH ML CHEEIL T A -5 — (&
BREME) £/, B17v b/kg, 057y b/kg
DOEBETE A SMMETL L, DR RIEEER
FUL BFBE 3 SR LD HELZRBL, IESLV
DR LI BRI ERAERN O 16 BEOME AV

7z,

) R 0°CONXKFICHERBE T 1M
Rawi, LEHER, AWEEK 1SR E% 2050k
PO BT D EERCHERREL, ME, Lfs
L EFRER O 16 BREIOE L.

BIIRE AR D EOER & 0 FHEI L XS HAIME (systolic
arterial pressure Bl T SAP & #8), LR Him E
(diastolic arterial pressure AT DAP & B), [df%
(heart rate AT HR &) 8 X U, OiaHEOEENE
& D TEROEXER VT, FHME (mean arterial
pressure LA MAP L #8), «MRE (cardiac index 2A
TCI &8), 2RMIEHFES (total peripheral resis-
tance index X F TRRI & #), — @ H & % &
(stroke velume index B TSI & B%), double prod-
uct (LIFDPE#S) ZEHL 7=,

MAP (mmHg) =1/3X(SAP (mmHg)+2XxDAP

(mmHg))
Cl (1/min+m?®) =04 E (1/min) /A E E K (m?)
TPRI (dyne-sec*cm™3+m? =MAP (mmHg)/CI (1/
min+-m?) X 80
SI (ml/beat+*m?)=
X 1,000
DP (mmHg-beats/min)=

CI (1/min-m?)/HR (beats/min)

SAP (mmHg)xXHR
(beats/min)
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% BERER (m2) 3 TERORICHEVRE L.
% B ®(m?) =1f & (kg) " X & K (cm) > X
0.00784
R tIRE R LSRR R MR, BRE
5%LATEERELL.

24 |

1. RBELS VIR b L AARTRHOLTBERERD
AR
Eru LhEFOABEELEERS L1 HAlcs L
T, AMUARFERES VELLCBORERLZ SV
ITA b LA BRI EEOBREERE LT
B M ORIE B HET L 72 19 Bl & AT O, AR DI
BirowTA—o7uta—rickd, 7077 /0
— i TEEREKE 15 ml BHERTER T, BEE
BTN A b L A EFHEMTEEEREL . RLIOR
FI 3, TATOMTHEEEC DV TERRIEK
BERBTE oL ERR L BRERRFTH T,
II. RBEOAHECS T 6 REEREENO
R
B BT O BREEMTEESEREER 2 IRLL,
AW W & D HR i 10+6 beats/min (13.0%
6.1%), CIi 0.8+0.61/min-m?(21.2£12.6%), SI
1% 5+6 mi/beat-m? (9.4+11.7%), DP it 1:1X10°

F

mmHg-beats/min (11.2+9.5%) FNEFNBECET
L, TPRI 3 810+490 dynersecccm™°+m* (34.3%
22.4%) BE MU 2. DAP I3 427 mmHg (5.0
7.79%) EED FRERL LD, SAP, MAP WS H
i A - N=F (R LAY A

. BEas BEHAaRs - URARBROMnITE

BB L 3T g REEREENRODR

BEWRTS X Uk 81T 2R E AR, EB AR, R
RO MTEESIEE %% 21, MAP, HR, (],
TPRI, DP Q& #FII 5t 5 2R 2R LITRL T,

1. BEARBMITEREICE JET 8 RERIEE

¥ ORIR

BEWTET, BEEENIC LD TREICLLL, SAPR
24+16 mmHg, DAP i3 12+9 mmHg, MAP i 16+
1l mmHg WFHbEEOLARER L, £/ HRI
57 beats/min, CI % 0.3+0.61/min*m?, DP & 3%
2% 10° mmHg+beats/min 3 b EEITHEMML 7245,
TPRI BEIMERA %2R TOATHD, SLETETH-
JAS

BENTRIC IS, BRI L) RHRICELL, SAP
lx 18+16 mmHg, DAP i 9+8 mmHg, MAP i3 12+
11 mmHg #hZNEB I LR L7, HR, Cl, ST K%
{bid i o743, TPRI i 340540 dyne*sectcm™®+m?
AEICHEML 72, DP i3 g EH# b 122X 10° mmHg:

[Mental Arithmetic] [ Exercise | [ Cold Stimulus |
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- 100 after beta blockade
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Fig.1. Changes in systemic hemodynamics during mental arithmetic, exercise, and
cold stimulus. Bars indicate standard deviation. For abbreviations see Table 1. a,
p<0.05; b, p<0.01; ¢, p<0.001, significantly different from the corresponding
values at rest. A, p<0.05; B, p<0.01; C, p<0.001, significantly different from the

values before beta blockade.
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beats/min FEIIEML 72,

W ARROMTHERIEE L o EWATR CHET
% &, SAP, DAP, MAP Eidah2724% B S M
#% HR, CI, SI, DP 3&&E 2/, TPRIGEEICKT
Hoiz.

R E AR L 2 MITHREE ORI, g LT
WEHLETIE HR, CL, DP 22V TEHERBIZNATH -1
B, HOIEEIZ DWW TR g BIATR TER L »-o 2 (K
1).

2. EBATROMTERECE LIXT g ZERIN

ERR D RIR

fERRTO BRORHBMTEEEEELR =
15) B UL (n=4) TEFNLFHN, MAPIZ 10614
mmHg, 115+12 mmHg, HR & 75210 beats/min,
79+12 beats/min, CI 1 3.5+0.91/ min-m?,4.5%£1.0
1/min*m?, TPRI iZ 2,570£610 dyne-sececm™®-m?,
2,150+550 dyne+secrcm™*-m?TH Y, K THE/ LT
DIEFDH B LT, fIEWTENC B 2 EB AR BOEL
Ko TIRBELFNFI T MAP X 28+£11%, 23+
16%, HR ix 60£19%, 49+8%, CI 1k 90+27%, 68t
13%, TPRI & —32+9%, —26:10% & BaficEiX
2, UTORERBRE—ELTRLL.

BEWHT, EEIRMIC & BHEIRICILL, SAPKE
55+19 mmHg, DAP & 14110 mmHg, MAP ¥ 28+
2mmHgwiThbEFRC EF Lk, HR (& 42+11
beats/min, CI 1% 2.940.51/minm?, SI it 86 ml/
beat-m?, DP & 13+4 X 10° mmHg-beats/min £ %
nEBE L2, —7 TPRI ik 790+370 dyne-sec*
em S mEEET L.

B 1d, EB &M & » SAP 3 18+19
mmHg, MAP i3 7+13 mmHg Zh ZhEED LR %
R U728, DAP 2 Z{bid 2> o 7z, HR 13 33+7 beats/

F

min, CIix2.7£0.91/min*m?, SI i% 12+9 ml/beat-
m2, DP i% 742 x10® mmHg-beats/min Z 1L Z 1L &
kgL, TPRIE 1,540+590 dynesseccm™+m*§
BIETLR.

EE IO MITERESTEE % 4 BEWTATR TrLE s
% &, SAP, DAP, MAP, HR, CI, DPuw¥h b g
SN X DRI E R 72, 8, TPRL STl g
EERIBRTER P o7,

SEEARREOMITEEEREE O LR, B BRI
iEmz L, SAP, DAP, MAP, DPiZDWTidwn e
b/ THY, TPRIWHDWTIEKRTH -7, HR, CI,
SLizow T3 gEMmIR CERA»> 7 (K1),

3. EARBEETERICE LIFT 8 RERBILE

RLIES

£ SERTR, FEMTIEIC & D EERIFICEE L SAP 13 35+
19 mmHg, DAP (Z20+11mmHg, MAP {$256%13
mmHg #ZNFhEED LAEEZRL, 7 HRIZ 10+
13 beats/min, CI {% 0.3+0.51/min-m?, TPRI %
340+420 dyne+sec.cm™%+m?, DP & 4£2X10°
mmHg-beats/min V3R A EICHINL 7225, STICZ
iz o7z,

B EW % ESRIIC £ D SAP i 34£22 mmHg,
DAP 1317+ 14 mmHg, MAP it 236 mmHg Zh %
NEBEIC LF L. HR i3 6+6 beats/min, CL 1 0.5%
0.41/min*m?, DP 1t 3+1xX10* mmHg-beats/min %
NEREBE ML 248, TPRI ST k& ki ko7,

SRRSO MITHRESIEE & £ EWTRIR CIhEy
% ¥, SAP, DAP, MAP Wi kh 1248, £ B
#% HR, CI, DP @ EEI2/h, TPRIZEREICKTH-
AR

FS T £ 2 MITEIEREEOZ (LRI, S 2D
75 BEWOEEE S F o7z, SIOELRIE g #

Table 3. Systemic hemodynamics at rest and its changes by acute beta-adrenergic blockade in the three
groups with high, normal, and low cadiac index

Before beta blockade

Changes after beta blockade (%)

High Normal low High Normal low
MAP (mmHg) 117£15 103£11 107£15 1.2£8.1 5.09.4 4.0%6.4
HR (beats/min) 83+9 7319 72+12 —18.6+5,1* —12.5%4.3° —10.8%6.5°
CI (i/min-m?) 5.1+0.8 3.5+0.8 2.7%£0.1 —28.5%5.2° —23.9%9.9° —11.6*17.0°
TPRI (dyne-sec-cm™-m?) 1880+390 2370%£310 3120+460 41.9+14.0  39.6%25.2°  21.0%21.0°
DP(x10° mmHg-beats/min) 14+2 11%1 11£3 —18.7+8.9> — 8.7%9.2*° — 8.1%£9.2"

Values are means*standard deviation For abbreviations see Table 1.

a, p<0.05; b, p<0.01, ¢, p<0.001.
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% A Cl

2 | Mental Arithmetic | [ Exercise ] [ Cold Stimulus |
=
a 507 3 a a
®
100
«
£ s
a 0
® -s50

D before beta blockade

after beta blockade

% ADP % A TPRI

(906) High Normal Low

High Normal Low

HighA " Normal Low

Fig.2. Changes in systemic hemodynamics during mental arithmetic, exercise, and
cold stimulus before and after beta blockade in the three groups with high, normal,
and low cardiac index. Bars indicate standerd deviation. For abbreviations see
Table 1. a, p<0.05; b, p<0.01; ¢, p<0.001, significantly different from the

corresponding values at rest.

A, p<0.05; B, p<0.01; C, p<0.001, significantly

different from the values before beta blocade

WIS A, BRI I BB % 7 U 72 72 b, B SENFRT
BT —2+18% & D +8+19% N L EBEDOELADT:
IV, REFHOTHE: X L EFELTEEDR
%

TEBMTHRE L A b L 2 ERRIITEIEES L U 8
EMOMR L OBFE AT L 72, FEB% Clat4.01/
min-m*LA O ELGIHHERE 5 #, 3.0 I/min m2kiE 0
BOMM R 6§, 0 OIS Hlo 38
BT, ENFRZOOLTERERL S TIZR b L AEH
BOMITHE LR Lz, IHOERISOHE SR
431118, EOIEH EEE 4500 5%, OIHHERE 52+
10 & SHRICE R e p o1,

&, 1E, RO ORI TERE S g s &
CIhom i L 2828 3 10R L. MAP 2
B3R TEE LD o720, HR & OHE ST S
L MECHTH R B L S OERN (2021 0.05<p<
0.1, 0.1<p<0.2) &< L/, TPRI iz, IF, & DTE]
tﬁiﬁm IgicKRTHY, 3HEHEEOELRD

BRI T, LA LA Um’::
<, LE& CHEH B HE LR S WERE (0.05<p<0.1)
Bl

BEWIZE D WFHOBICB LTS, HR, CI, DP

BEBICHEA L, TPRIBEEICHEMNL 7295, MAP i
RETH o7z, SHEICA SN ERIZ ClOETE

L ERT, BOBHERCLLERIATS >
PEDAETH 57,

212, BE AN, EBAT, TRl & 2 MAP,
HR, CI, TPRI, DP ORIz 3T 27 R % B E
Widls L OB ERFIICDOVLTRL.

B IEHTRL, BEEATIZL D MAP I 3 L Fhicsn
THBML 72, EOEHBETIE HR, CI @i%b[]&:

2 REE, BOMEEETIE, 21 TPRI O85mc
LREMNA SN, L EHERREL S JLE/MFI
HEREO PEOREE 2R L, BEAHRORTIZE
DAL HBETO A g 3ERIC L D b ¥l s,
ZIE CL OBEINENZ X 2 4 D TH -7z, %8, TPRI
I3 pEKRIR, 1, B.OMHBROECENT 28
Oy AN

EHEFFCEWITNOBIIBL TS HR, ClLIa#
M, TPRIGETL, 38 L b RIRBREODRER LT 12,
ClDiEME & U TPRI DETII, &, E, EOHmHE
ORISR & % 2088 % 77 Uk B AR FIE,
BRI & D TR S N B U ERE IS S 1, B0
HHERZ B L T O FEROER S 5 iz, EOTEH
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REETIE B EWIC & 0 HR, Cl oghnsilsl s n, Ik,
B BT TPRI OB A& SR ER VAT
sldl s Tz

ARz L D MAP BOTAOBIZBVLTHER
w FR L7, BOMEERC SV TE TPRI O
Iy, ELHEHERTE, HR, CIOBMI LY EEL
7o, ELHHERIE, B% 5 B0 EHEEO B
DEEEF LT, fEFRICB LTS, BRflluc kD
BEEORENA N, L, BLBHENORE
TNk BERER L (0.05<p<0.1). gk
OEER IEOTRICEWT b, HR, CL OB & 5
ERERL .

DP B FHOBFIZL - TR THMLL. g
iz & 3 DP SO MEI%NR I, BE AT, EBARIC
DB TRIER S VIERLEHERICE LT, BRRIE
WOWTRELHEHERTOARD ST,

* &=

SEBVE TR TS ) a—Lid, OEGERE, NE
MR B RIBER A Lgy g BRI HEENT
VB8, AHEME R IR DL TEIRE T % 8
SREAEERORIZDOW T, HR, CI, SLIZET
F 2%, TPRI Oz & D MAP 3&E{LLEwEER
TWwae, SEHRERKOBETH -7, HR, CI, SID
ETIRLED aBEEEN LIERYE EIEERO
ETF &<, —7%, TPRI DEMIKMBOED £
FEENT 2 MELRERY 6B L DB 27
B, o BEHEALZDRBOESIHET 2720 E
25 NhTwa ez Morganti 594, 7077
Ja—OaMEsRs, mE/ v7 v+, 7K
VY roENERS, LEHEET T 5 AEN
I AR R O BRTUE b R IRRLOBImMcE S < &
LTwa,

R E AT O MITERED B3, HR, CI OEhmc £
SEERGTH 7. Cl D, SlicEfkizk <,
FLUTHROHEIMCIE 3 bR TH o7z, FERORIE
X Brod 52, Ulrych®?"iZ & DIREI N T3,

REERIC L FEDOHEE LT, Bonelli 52,
mE/ V7 R+ v BAETH B, M7 Nv
D rOEINT AL RAD, TRV D B/RER
MBERETE, HR B3EML, FETH5bDELT
w3, UL, Hiemdahl 2% 20 5E0.LET X b

(Stroop’s colour word conflict test) =& > TdHI
HWHFa—AT7 I VRELLEZVERELTHE,
Thick JBEHAKMNRCT TEa oA IME,
HHORIG2EEERTFORSOATHET S 2 i
E#ETHD eEZOND,

F

—f, Sleight 1%, BE P IBREZEERSO
BEWHMET T 2720, BECHD LEEOBD 22
SHT, BET S EHEL TV, BREZFRKST
EEEURCEST 200 TH D, EEFRREROR
Ex+HRETEBRMNBEZMHOBTICLDVHAETZ 2
LLTEETH B eEZENS, 1272, Sleight 5137
x =1 7Y >~ (phenyrephrine) ® 1 E#EEEEFWT
BYH, MEHMNZFLLEHToREFOREL T2
R-R RO TBHIREZAESERSBREELRDbT 2 L
BAFLLETITERAVEE LGNS, JORIZDN
Tit4#% neck chamber method®® 7 EHIDFEIC &
LRFBLETHS S,

&[0 g EMATICIIREATRICL D, TPRIZHEIME
METRTOHTH-7. TPRI B2 HMEKROETRDRE
FTH 20T, TPRI kELD W Z L FEMBROME
ROBRCEMOZWI L 2L T LB RL L, B
Herinnl, BEA N VAR, B, BEOME
Vi = BRRASOMEILRABREESN T2, Ll
> TE, BEOMERROEALBREOMEEO
WA HHER L, TPRIOELE LTI ESZ shkdo
-AIBEME L b NS, COREERROE, BED
MEIHER « BEEEZ, BEBONELRIZ 8 ZHK
ENALELDEEZSNTWV S,

BRI i3, HR, CL OIS IZIZHE L2 b
b & ¢, TPRLZSEML BEEEIG & iz d oz,
HR, Cl o, 68w & 2.0 sRak
ENTLEEFEEROHRCL2bDEEZ SN,
TPPI OEhNE, R8T 3 LER, LEZEFICL
B IMEHRRIER D B ERTIC X VL, o« ZHEEICEL
BIMENENETEIC D >bhizl-veEZ oS, &
MERICNT 2 g EHOMBIZOWTIZ, BHEIZLD
B, BED « ZEEENTIMENFRIZE SKRER
D, BREO B RBEEENT 2METRIEA 517
B LOEEZISND, fBLV o BHEKENRERE
BT 235~%u—N (labetalol) i3, BEAHIZL
BEEIET 2 LHESNTHLE90 SEDOFEEL H
b¥TA2E, INEEEAHKOREI « 26KE
AT 2MENENES T2 22X/ T2HDLEEL
B3,

BOREEETE, BEAHRIZEEL LT TPRIO
BEIMC & 2 BED & & iz, fEREIIZCIE TIER
%77 L7248, TPRI OB S 52 KE %0, BIETS
ZEMHEELT. ChIECIMETLT Y, g 245K
7 2 MEFESMHE SN &, BEAWICLS a %
FEENLTCOMENEINBES LD, BRETZ Y
Dr#EZLNDG, —F, BOAHERTE, BEEN
iw& v HR, ClO#EINC L 2 RENZ SN, g B
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ZE 0 ZhsOELriElans L BELIME S,
IO EHELAEEBHETEREARICL 2 BEMNE
FLTLIED B RBFRENL LD THD, KEOD o
SRR ZMENEERIEETR I L 2 REL
Twb, ELHHEROBEER ICNY 3 KT, &,
EOHEEBEOPEOBE 2 RL L, OHBRNER
r X <HEBAT A L35 DP IRV E AT L D EnY
20, BEMCL D VLTFROBIIBELWT /N ERBI L
MNEH S Iz N,

777/ u—-VvOBEEIRIC DL T, #5108
BICBEANBOREERII 7S v RSB L Ehn
Sl EESNTH B, AEMRE A5 EORKE -
i, 7o77//0—-VidBRcRvTy, BEICE
PAE#IHILEBLZVIDLEZSNS,

EE AR, EEICH T 2 BRI O MENE
12k D TPRIBIET T2, ClOBIINILE DT
bYRET 2, giENE ClOBEMIEiZz v,
TPRI i & 64 L, EERIMNEI s iz, ZUDES)
B BRI A T 5 REEYD 2 Vi X 2 EEO
MEFFRSE S L, REMEREZN L LMERE
BIEEAYBEE LR EEZ 5% EHERE
MAP, HR, CI, DPOWFh & H gECEI D/ E
it o AR IE, ThE TOHED L ERk, AEME
FREICH T2 EHA b L 2K 2 B EMOREEIE
Aer@gL Tnwsd,

TRFMITEIREIC L DAL 72 388, EBER I
VTN LFRBEDORERERLZ, 2iE CIOHE
Ak & WELIEH 8T TPRI OB R, CI
OIS WELIEH B TIE TPRI O A EH/)
LigoiZ iz kb, BN & 2 EERED FIEEN,
EOHEECIE CIORMAPIC LY, E-BOHHER
T TPRI ML DA T200THB I LHHEIL I,

R, MSEERBIL AL SN T E 72087,
FOREBFE DO TIE—ED R 39~
Andrén 5V, @K MEM OB X 5 & L,
Murakami &2k, LIAHEENC L 2HE& L, &FK
BIETUEINIC L 28882852 L LTwb, SEOE
T, CL, TPRI O#E DRI £ 2 BERISTH -7z,
B HElTIC £ 0 TPRI OB & Sz b - 7208, CLIk
SSITHEML, BIEEEEL S ko, ClOBM
B SIDEEFELT, HR DBINC L 26 DTH -7,
7a7Z /u—=nit 0.2mg/kg 03 TS EHOER L
TH Y, EIEEREO HR oinemslL 7. —4,
FAHIBC £ 2 HR N gl s i n o7k, Jhis
REEE ARSI L, R I RBHE O BETT
ENRTHLARERE S ETEL SN S, LL, B
A HR ORIz, ZSRIMT 1%, BEAT T 8%

ERERL, WAWDEZ 2 RBHWRERDOEI L -
T HR EIFIOZ 28+ 2 2 L 3E#TH 2. HR
OIS, REFEROBERETERT 2 TaEHc
WTiE, 7 bwaE Yy (atropine) iZ & - T b E5HIEIC
&3 HR OB LIZHES D FRn e REENTE D™,
KEMEOME b TENTHS, EHREICL2 HRO
B2 TS HE 5 CRE T2 LENDH 2,

LTHRFTERRIC L D AEL 3B >w T}, B
LR E T TPRI O 800, E0BHERTHR, CIO
BNk 2R2ERA o0, EOHHEERITEED R
OREEERLU, COMITEEE ORI, BEE
TR 2 IS HELL Tz,

BERICB VT, g EMATIC A 5N 3 BRI
TEELOZEIHSHTRZL Bt &, F, &L
HHBHEOWTRICB VTS, HR, ClOENZWL,
EIMER2SH D, TPRIBARETCH o7, 72751, BL
A EBED & T 6 BEWI & 2 AEOMENERA S5 h
728, THIRECHEEHRTORED, EL LT
BEENLILOLOTHBZ L BTBT S,

R LD B BB LEHELHEHE DSV hyper-
dynamic state DEEDOBMEERFICENTH 2
EENTE, L LSEORIETIZ, § I TEE
MITHREO LA rbL S TEHANCL 25ES
BIZFARECIH T2 I LaBiorThs, :2KE
L LESRIBIC L 3 0NERORIGEN LT, 8
MTOZNRILHARE L B s, —EMEOHHERICERT
HHARENE TR T 2REIE SN, L L,
HEEEERE2E T2 g B EILLBHEEOEGES
ZIEAVED, 2S5EIORE T 6 BEROAME
BATL7ZZ6DTHD, ZOHKDOTIHEBEESTD
AMVARIGBLUZNITT 28R 2R L B
MELEIRELDEEZOLNS,

& Ed

B UHRBEOAREEEMEERE 1951, B
H, EE5, BHHEBrARL, 20ANBnITEES
FUT o077 s u—-VEEIC LD g REFREEKRO
IR ERE L, ROSHEE.

1. B 2EEAMERIC XY, HHIETYMECE
feid e fons, LR, LR, —EEHERE,
double product {H1{EF L, &RMEIARE AL 72,

2. BEARIC LY, EHME, OB ORE,
double product ML 72, 8 BRKAMENTICL D,
WHEAMIC L 2008, OREOBINEEL L 7228,
SRBEIREOEMZ & v, FHNEDO LR
5T ot,

3. BEIEMICLY, FHME, OB, 05K,
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—EHH B%R, double product iZ3ENL, £RIBIE
FURBITET U7z, B BAREAMERIC X 0, &FRBIE
FURBOETIX & b Kk kb, FIME, double prod-
uct O EHEZMHE S iz,

4. EmSHE LY, THWIE, OFRE, ORE
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B, EOMEERSF, BB o 3y
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I ERE, REAN, BRI R TRERMRE
FUREOEIMC X 3 £E %, EOBHEEEOREUEMN
i B EERRLE, ELBHERZ, SO0MEER
LEOHH B PHOBEER L.

6. g BEKAEERS, EORHERTEIRESR
T, EAREIC L 2 RERITH S Az, BOHHER
Tik, BEATTRERMBHAFROEMcEY, &
ARSI ORI X D AEEHEE S T
2. ELEEHEECBLTY, BEAR, BHAIBC
LBRERFEES T ol
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A BEFAMENR, & -IEOMEER T 2RmER
FHOETE XD, EOHEEEE TR LREOIE
#hz X b BERISI& hs,

8. B BAEMWAMEN O double product HINANH
SHE I EEY B L UMBERNC & o hic s, BWRIER
BREDehirot, BORHERICE TS double
product DRI A FMRALEEN i< & D Mk S h
otzdt, EOHEERETIRES il E .
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Abstract

Hemodynamic changes during various stresses and their modifications by acute beta-adrenergic
blockade were investigated in 19 patients with mild to moderate essential hypertension. Stresses
were given by mental arithmetic, bicycle ergometer exercise on supine position and ice-water
immersion of one foot (cold stimulus). Acute beta-adrenergic blockade was performed by
infusing propranolol intravenously (0.2mg/kg). Intra-arterial pressure was monitored contin-
vously and cardiac output was measured by the dye-dilution technique using cuvette. At
rest, beta blockade reduced heart rate (HR) and cardiac index (CI), but the mean arterial pressure
(MAP) was not altered because of an increase in total peripheral resistance index (TPRI). Mental
arithmetic increased MAP, HR, and CI without changing TPRI. Beta blockade abolished the
increases in HR and CI, but did not inhibit the increase in MAP because of a concomitant in-
crease in TPRI. Exercise increased MAP, HR, CI and stroke index and decreased TPRI. After
beta blockade the increase in MAP was small because HR and CI were increased only slightly and
TPRI was reduced. Cold stimulus caused a pressor response with increases in HR, CI, and TPRL
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Beta blockade did not affect this pressor response because increases in HR and CI were not
altered. When the patients were divided into three groups according to CI at rest, mental arith-
metic and cold stimulus induced pressor response by increasing TPRI in the high CI group
and by increasing CI in the low CI group. Beta blockade attenuated the pressor responses during
mental arithmetic and cold stimulus by decreasing CI in the low CI group, but not in the high
and normal CI groups because of greater increases in TPRL The patterns of exercise-induced
hemodynamic changes were not different among the three groups. Beta blockade reduced the
pressor response during exercise by decreasing TPRI in the high and normal CI groups and by
decreasing CI in the low CI group. These results indicate that hemodynamic patterns during
mental arithmetic and cold stimulus are diverse, whereas those during exercise are rather uni-
form. Acute beta blockade reduces a pressor response during exercise irrespectively of the
hemodynamic patterns at rest. During mental arithmetic and cold stimulus, the effects of beta
blockade on the pressor response might not be expected in the patients with normal to high
cardiac output at rest.



