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ETABACKCTOERESSBLEIONG. K
EEAVCBIMFEICEY 2 LEBIEERN LABED
HE SN 3OV e EESIEREICBVT Z O
B OERFHRE £TV, LEBRB X COEL
KALNAREICHIGE LT, LB EC b AELEEE
TARETIELOREFENLEDONS L E2HE
LT3, 2asLENEOREHRRICIFEIS T
BLGIEAS 5 WV R OHEMS E OETHEMEFOH
59, ALK afterload, HREMEOREREL
> UICERMKRE SOBMRET LHEICAEELTY
BIEDHEFENS. FEERBEBRECI-TH2D
N5 LENFNUELEE L CEBRTRSSIE
EleB ARELKEICHLTOUH LI EBERIES
hAERE L. ¥ afterload MOEENSME  par-
ameter \ZIFT &4 A 5 72 I Phentolamine
B LU Methoxamine BB OREN % 1T- 72

ji

WEREDSUKICHE
SR AREEDDISF L ES0F RGO LR EE
LR SMEFERENHT, o2 AERS
MESEEHEOLEEESEEECH - THHEL .,
o] BCIEAETEHT Group A, I B &

Mechanocardiographic Analysis of Cardiac Function in Hypertension.

Antihypertensive Agents
ector: Prof.

UvNEAEEHT Group B &L
2)

Table 1. Ic/RTMWL Thoic Thiazide (Trich-
lormethiazide 2-6mg), Rauwolfia (Deserpidine
30-60mg) B&L Y Propranolol 30-9%0mg 0O
BB 2TV RE %O LKA ERBRRET Lo WRA)
Fafbisd &b 4 EBU ERESEEThHREM
EHI0mmHgUl EBELEZELLERATH 5. &k
FEROBELH, FHESS L URESHEEE Table
1. ERTm{TH 3.

— 5 LR ERAE D33 LI 603 Skith D A BEME M
fEEELTHIIC  Phentolamine 2.5~5mg %EIRA
#/5L. = Op% CLEBREEETOERRKE L.
X G20 LA ESOF LITF D 1661 % B FIc &5 mg
oEET 2~5mg®d Methoxamine B %17 »
7z,

CERIEE R 1 B E A H 45 O ERIBMT I T RO %
BARRY Lov7oig, LAAEE S L UEBIRE T 15H
HLEBR, FIVHHREEICBT 508K E*KIR
BEEER L 72 . Transducer 137 7 ¥YEFHBITY-303
(BEH2BLIE) 2@ERL, ZHIEIFAEEMCM-8
V00RIE BERTHEERFZBVTER 0cm DX L EE
TiT- 1.

REBLVEHEBRLUTOBENTH 5.

(Table 1,

OfE% (HR) @ LEBNR-REBELEHLL
INFEE (Q-I) : LENQEOHEYL A S TEKRD
RIS DIED E T

FIER A (PEP) I & R : D 2ES
(Q-I) ~-ET& LTskedIz.

Effect of

Shigeki Hara, Department of Internal Medicine (II), (Dir-
Ryoyu Takeda ), School of Medicine, Kanazawa University.
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Table 1. Age and duration of administration in the present study. values

represented the Mean + 1 S.D..

Number of Duration of
Group Cases Age Administration
A 9 50+5 Yr
THIAZIDE 13£13 (4-40)
B 9 518 Yr weeks
A 7 52+9 Yr
RAUWOLFIA 8 + S5 (4-20)
B 9 5417 Yr weeks
A 9 466 Yr
PROPRANOLOL) ree7 (4-30)
B 7 47£9 Yr weexs
Table 2. Classification of hypertensive subjects
Group A Group B
HTI HT]I HTm HTIV
Cardio male 49% or less 54% or less 59% or less 60% or mcre
Thoratic
Ratio
female 51% or less 56% or less 61% or less 62% or more
High Voltage |Slight Depress-| Remarkable Depre-
(SV1+RV5 or 6 y ion of ST (0.05| ssion of ST
. 3.5mV, RVg oy gf-0.1 mV)and/or | (20.1lmv),
ECG Normal >2.6 mV, Rin },|T wave Inversi-|T Wave Inversion
IO, II,avF>2.0mV {on (£0.5mV) or [(£0.5 mV) and/or
and/or Rin aVL?|T/R £10% 0ld Infarction
1.2mv)
R (ICT) - LAmMBrENERE oS k VIO &RIEE G O b 3Ll EORIE E

whE (C) »OHEBREDOILL A E (U) £ T
O & R zErEl] (D-Inc) LoEL L TR
7.

XM (ET) : BAFEMRE O EM0 Ml (U) »
SR (Inc) £T.

FRIEBR A (ETe) @ LoaETHE L Ry T
0. YHBTHELAIHSHFTEDEEEICEIT S

ET & HR & 0EFEBRN (B ET=445-2.20
«HR, ik ET=411-1.56 xHR) & HL.
HR oD VRl EREEO%EE ETe & L1,

MmiTHhkE (ET/PEP)

ERMBH (11-0) : [ ERBRFRDOED D S
LRBEOOHET.
ai &tk (a/0OE)

(OE) &tk

B FE RS (DF/OE) O o £k
BHERES (DF:Of» oaltTEEE T)ELE S
EDL.

DRI B DAl S L

TP WE OFEEEIC> VTR L

a4 =5

| . REBRERIZEICL 3 0OBRPHRE

1. Thiazide & & 2ZH)

Thiazide 4 Ai#%OMEEE & 0L EO &l
FiEL S ICEREIR Tabled. 8 XU Figurel
IR TH 5.

1) M/ : IFEREFE @ Group A Tli#s5alsd
+ 15mmHgd S5 A% 132+ 19mmHgic & F L 72 (p
<0.01) . Group B 73179+ 14dmmHgh &139 +
17TmmHglfEF L4 (p<0.0D).

JEEERAE L Group A 3100+ 6§ mmHgh 5 86
+10mmHg!lc{&F (p<0.01) . Group B Ti2109
+ 9mmHgh 592+ 12mmHgic{EF L1 (p<0.0D).

EMF @ Group ATIE118+ §mmHgh 5101
+13mmHg (ZETF (p<0.01) . Group B Ti132
+ gmmHg A 5 108 = 12mmHgif&F L7z(p <0.01).
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2) Lda% : Lda# Group A, Group B &
LICEBOELE RS WM -1,

3) B (Q-0) : ImHiE Group A, Gr-

oup B B ICBIERETH 12,

1) wisKH# (PEP) Group A Ti3122+14
msech & 114+ 18msecic@fE L 724 (p<0.05) .
Group B TUHRETH-1:.

5) HEINFESR (ICT) Group A Ti283+13
msec 7 570+ 16msec IEHL /2D (p<0.05)
Group B TRRARETH 7. Figure?2 IK/RT &

31z Group A ic8133 ICT 0Z{tE UICT

FHBERE DR (4DBP) tHEOFMEME R L
7= (p<0.05).

6) EXtHiE (ET) : Group A TRAETH » 1=
A Group B TREETRULUEHIERE B
7.

T) HIEREH (ETc) : ETc & Group A ¢
ERETH-7cH, Group B TREETR L LA
HREEREES, Ifh4RTHS M ICEREERL
7.

8) IMmiTEhEE. (ET/PEP) : Group A Tl 2.36
+0.36,m 52.58+0. 461 AL7d (p<0.05)

Table 3. Effect of thiazide, rauwolfia and propranolol on blood pressure and on the
mechanocardiographic parameters. values represented the Mean + 1 S.D..

THIAZIDE

Group A Group B
SBP (mmqu) i igg i ig** i;g : 1‘71**
'DEP (mmHg) i 132 i 12** 183 : 13**
MBP (mmHg) i ié? i lg** %gg i lg**
HR (beats/min) i 22 i lgl, gé i ig
Q-1 (msec) i 381 i g? ﬁg i ig
PEP (msec) i ﬁi i ig* igé : iels
1eT (msec) A 70k les se s
BT (msec) A fee s 204 = 24
ETc (msec) i :iz i ig :ég i lg
w/pEp h 2565046k 2.1950.41
IRT (msec) i %32 i ig igg i %g
a/0E (%) roeid Bid
DF/OE (%) i 53 i S gé i 1;

Gro

149
130

98
83

115
99

71
58

401
415

115
101

80
66

287
314

-5
-3

2.5
3.1

137
134

10
12

22
33

RAUWOLFIA PROPRANOLOL
up A Group B Group A Group B

+ 16 162 + 24 168 + 19 160 = 14
+ lédek 138 & 22#%%k 141 £+ 12%k 137 £ 15%%
£ 10 106 + 8 107 = 7 105 = 8
+ 8%k 87 % 10%k 89 £ Skk 91 & 6%k
11 124 + 12 127 £ 10 123 = 10
+ 10%k 104 & 14k 107 £ 7%k 105 & 7%k
+ 21 66 + 10 62 & 6 64 £ 9
x 9 55 1+ Sk 51 £ T7#k 53 & 6%k
+ 47 408 % 20 411 + 22 419 & 24
+ 28 423 % 16 427 + 20 434 £ 25
x 17 122 + 14 116 *= 14 136 £ 15
+ 15% 116 = 9 113 + 10 126 + 15
+ 15 8l + 10 87 = 11 102 + 14
+ lisk 78 = 10 84 + 14 92 + 16
+ 31 287 + 18 294 + 24 283 + 29
+ 26%k 307 + 13%k 314 + 20% 308 = 28k
+ 24 -15 + 13 -17 = 16 -27 + 20

£ 16 -17 + 12 -13 £ 17 -18 t 24
2:0.18 2.38+£0.30 2.59£0.50 2.11£0.40
6+0.56% 2.65£0.224% 2.81+0.34 2.4910.46%
+ 23 152 + 17 143 + 17 166 + 18

+ 20 152 + 17 144 £ 19 156 + 18

+ 3 14 = 6 9+ 3 12 £ 6

+ 2 16 + 5 12+ 5 15 4 7
x 7 32 £ 6 26 £ 7 26 £ 11
+ 8kx 37 t Sk 30 £ 7 32 + 10%

Abbreviations ; B; before treatment, A; during treatment

»+p< 0,01, +p<0.05
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a4I1CT
+101 msec
[ ]
adunn i n .
A4DBP
-30 -20 -10 0 mmHg
® ® -10;
[ ] ®
[
-204
-] =9
r=0.696
-304  p¢0.05
'y -401

Figure 2. Correlation between the changes of

diastolic blood pressure and the changes of ICT
after thiazide therapy

Group B TP PEDT 2EEERLE.

9) LXMW (I-0) : Group A, Group B
EBIARETH » 1.

10) al&S . (@/OF) : Group A TlRIEFERE
T&H 15, Group B TREETCRILTLVHIEST
ZEEBED o, REICL%L EORF AR &R
Li-4BITHLhEEL., 20303 HTIRIER
b L7 (12% Fif).

11) iR xBES L (DF/OE) : Group A T
RIEERETH 1A, Group B TREET 3
msEH o,

12) NGt Ic B 2 IS LR BRI
BOTIHEPBICEEART O, KSTIREAMBR
BRTHh O INmEEMESL-BECOTITHE R §
UG B2 3 CHER S H VW IR EITHERT b O %
RENGEHEEELTZoE/LERIF L. Group
A TRESFIFD IFIEENHEHESS SO
MEE®EE(EL. Group B TRRESH] I F
5Fic REmHENED S0, 35 LHANEERE
#ikL .

2 . Rauwolfia I X 2ZEH)

Rauwolfia #58%OMEEB L OLERK o &
RIEMEL S T EHEIR Tabled 8L U Figure

3 KRTWMTHB.

1) fF : WEEHEIR Group A TIEESHETI40
+16mmHgh 5 #5%130+ 16mmHgIc&F L = (p
<0.01) . Group B Ti3162+24mmHg» 5138+
22mHgiciEF L1 (p<0.01). ¥L3EHEIRZ  Group
A Ti3 98+ 10mmHg > 5 83+ 8 mmHgITETF L
(p<0.01) . Group B ©i2106+ 8§ mmHg# %87
+10mmHgisfEF L (p<0.01). EHMEE Gr
oup A Ti115+1ImmHg» 599+ 10mmHg 2 & F
L (p<0.01) , Group B Ti3124+12mmHgH &
104+ 14mmHgitETF Lz (p<0.0D).

2) LAk Group A TREERTI+21H 558
+ 9 ERDEEERLI. Group B TI66+ 10,
555+ S Eid L (p<0.01).

3) Wi (Q-1) Group A, Group B #
IR ERD L PEROETIRE L - .

4) FIEXHHA (PEP) : Group A Tid115% 17msec
5 101 = 15msec iggREL 72H8  (p<0.05), Gro-
up B TlHFHCERERLRTOATHEEOE
LTl Eh -7,

5) ERIGEH (CT): Group A T 380+ 15msec
» 5 66+t1lmsec icdgmE L2 (p<0.01) . Gro-
up B TRIBIERETH 1.

6) ERH#8 (ET) : Group A T(3287x3lmsec
M 5314+26mseciciERE L (p<0.01) . Group B
T 3287 +18msechH 5307 £ 13mseciciER L - (p<
0.01).

7) MEREHE (ETo :
HICBEFRETH -T2,

8 ) MmfTEhAELE (ET/PEP) : Group A T 2.52
+0.18 /7% 3.16+0.56 (p<0.05). Group B T
132.38£0.309 52.65+0.22 (p<0.01) icw¥Fhn b
WAL,

9) EFMEY (I-0) :
HICARETH -7z

10) a&EL: (@/0OE) : Group A CTlREETH
ROhESTIEAPEDONL. He20fIK>0T
ABETHBEFANEFEERL, 55 3 HIESRIE
BiE (12% k%) #RLEADBBRERI2%L LOREHE
27z L7. Group B tBLWTHLEKICEETIRA
WHHEEERERL . 2ANERED SREECHES
L.

11) iRl (DF/OE) : Group A T
22+ 7%H 533+ 8% (p<0.01) , Group B T
1432+ 6 %2 53T 5% (p<0.01) LVWFh bFHE
DWEERLE.

Group A, Group B

Group A, Group B
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12) LAasis oSS © Group A TRES
Bl BERECRENHEEERED SR, - 1.
Group B T5H1 96k 2 filic B¥NEHEHE
BoNKBREERELEL2AEDSNRETH »
-

3. Propranolol iz & 3&#

Propranolol #5Hi#%OMEMS S ic LR
DEAEM[E L UEHMEIR Tabled 8L Figu-
red IZRTHMSTHAS.

1) ME : EAEIR Group A Tt 168+19
mmHg» 5141 £ 12mmHgic{&ETF L (p<0.01) , Gro-
up B Ti3160x14mmHg 5137 +15mmHg i & F
L7z (p<0.01).

fhEME R Group A Ti2107% 7 mmHgh & 89
+ 5mmHgic{EFTL (p<0.01) . Group B Tt
105 £ 8 mmHgA 591+ 6 mmHgic{EF L7 (p<
0.01) .

EMEER Group A Tl13127+10mmHgh 5 10
107+ 7TmmHgitEF L (p<0.01) , Group B Tt
123+10mmHg # 5105+ 7mmHg {EF L (p<
0.01).

2) LE% : Group A TH62+ 65517 (p
<0.01) . Group B T4+ 9,553+ 6 (p<
0.01) g L.

3) #&E# (Q-I) : Group A, Group Bitic &
BERZBH1BEVWTHOEEOELTIRIEH, - /2.

4) BiEXHA (PEP) : Group A, Group B it
CEBT AEMERLIEBSOTN L EROLELTIEE
I

5) EXINEY (ICT) : Group A, Group B
HICEBT AERERLAEABOVTFNOEEOELTI
ot

6) EXH# (ET) : Group A TIi3294+24msec
»5314+20msec (p<0.05) . Group B Ti1283
+29msech> 5308+28msec (p<0.01) LvWFhsH
BOEEEZRLI.

7) FIESHM (ETo : Group A, Group B
HIEROEILERE U 12,

8) MiTEREL. (ET/PEP) : Group A TW%H
BTV AT 2EM%ERL7:. Group B ©
2.1120.40% 52.49+0. 461tk L7z (p<0.01).

9) &XMEH (I-0) : Group A, Group B
FILRBEFRETH - 12,

10) aig=te (a/OE) : Group A TREETI
BOOEET s EEERL 965 3 HITH S uEE
BEHSN. Group B itBLWTHEERTRL L

HEETIEQVED SN THR2FATHSHINRE
ZEDT.

11) iRk BEE k. (DF/OE) : Group A T
FETCRLELVAEST 2EEMED S Group B
TlR6+11%0 5322 10% & L1z (p<0.05).

12) RSB DX : Group A TRES
B OB LB BENBHE SRS S W5 %E
#ikL7. Group B THEBSHMTHAGIAKEE
BERDONLPHREHTOSE | HIMBEREELE.

I Phentolamine & & U Methoxamine & i
2 & 30 HEEFHEE

#RIE Table 4 Lot Figure 5(a), Fig-
ure 5(b) 8L Figure 6(a), Figure 6(b) i
—ELTRY.

1 . Phentolamine i & 34 %

(DIME : EERILE 12164+ 13mmHgh 5144 + 14
mmHgiZETF L (p<0.01), fEEMMEIZIB+ 6 m
mHgh 593+ 6 mmHgit/BEF L7 (p<0.01). Eig
Mo/E 3125+ 7 mmHg# 5110+ 8mmHg iz & F L #

(p<0.01).

Qlovas - 6429 5 312 1Lk (p<
0.01).

(3MNHEHR (Q-TI) : 411£28msec » 5 382 +37msec
icwmmE L (p<0.01).

(4)RIERHHE (PEP): 129+ 15msech 5115+ 17msec
wiEgm L (p<0.0D).

(BVEBIHEH (ICT): 98+ 12msech 84+ 13 msec
EmL (p<0.01).

(6)EX B (ET) : 283 +26msech 5267 +29msec
gAML (p<0.0D).

(TVEEERHEE (ETe) : BERBTHEYRETH
-7,

(MiTEAEL (ET/PEP): 2.23+0.36% 52.36 &
0.37TicA L7 (p<0.01).

O)FEAMEN ([-0) : BEWETEEROLE(LIZ
BHonlih-1z.

(10)aifzE L : (a/OE) : B5F®TEYARET
Hoic.

(IDyReEwREEE (DF/OE) @ 5 8%cha
BOLILEEDSNLEM 1.

2 . Methoxamine 2 & 3258
(DIME - INFEAMmE 118+ 8 mmHgh 5151 +14m
mHgizc FE L (p<0.01). #IERMME 77+ § mmH
g» 590+ TmmHgic F& L7 (p<0.01). EEME
1291+ TmmHg » 5 110 9mmHg ic L& L 7z p<
0.01).
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@)LaE 837 5 50T I L
0.01).

BULEER (Q-T) : 394+20msech> 5419+21msec
wHEE LK (p<0.01).

[4)R7EX A (PEP) : 5 %EET 2 HEZRD
1OFEEOEATREh -1,

BIERIGEER (ICT) : 73+ 10msech &80 + 10 msec
caEE L 72 (p<0.0D).

GER i (ET) : 291+1lmsech H312+11msec

(p<

IHER L 72 (p<0.01).
(1) ESK HEA (ETc)
BEHohiih-1.
(8)mfTERELL (ET/PEP)
FEH oM.
Q)% mihEHE (1-0) : 114+ 14dmsech 5124+
SmseciciEE L7z (p<0.01).
(10)akk St (a/0E)  BETR T LD s E
TAEMMARD SN, 6B 4B CFL. 4. 6. 16

CRERRTHEEOL b

CBERIRTEEOL

Table 4. Effect of phentolamine and methoxamine on blood pressure and on the

mechanocardiographic parameters. values represented the Mean + 1 S.D.

PHENTOLAMINE METHOXAMINE
SBP (mmHg) i iig : ii** iéi i 12**
DBP (mmHg) i lgg i 2** ;g : 3**
MBP  (mmHg) i biig : g** 1?% i ;**
HR (beats/min) 2 gg i lg** 2(3) i ;**
Q-1 (msec) i géé i gg** iig : gg**
PEP (msec) 2 iig I ig** igg i ig
ICT (msec) 2 22 i ig** ég i ig**
ET (msec) i %23 s gg** gi; : ii**
ETc (msec) i :;2 z ig :ié : ig
21/PER A 20365037k 2.95 %041
IRT (msec) 2 iig i ié i;ﬁ i ig**
a/0E (%) zli J{gi g lgi g
DF/OE (%) 2 3; i 3 %g i g

Abbreviations; B: before infusion, A: during infusion
»p< 0,01
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SBP DBP Map HR
mmHg mmHg mmHg beats/min
0 ok Kok ok Hk
© 120 10 9
180 1 \ 130 \ 80
10 \ 100 . 120 70
160 9 \ mf o 60
150 ) 100 Hp =——
"o 90 i
130
Figure 5(a). Effect of phentolamine on blood pressure and heart rate *x p< 0,01
PEP 6T ETec
sec msec
m 1 % msec
T 120 } *k 0}
Wl o~ o}
130 100 -1
120 ¢ \ M|
1ot 8o} \ -3t
100 \ -0
%} \ 60} -50 }
ET/PEP ” a/0E ” DF/0E
ok 30} 80 |
3.00 D —— 2t >< -
20 I 40
200 } 15t
—
0 20 ¢+
1.00 b ] el

Figure 5(b). Effect of phentolamine on the mechanocardiographic parameters *+ p< (.01
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H.
SBp DBP NP HR
mmHg mmHg mmHg beats/min
mn *% *k *k ok
160 120
80
150 190 110
10
o 30 100
&0
130 8o b 90
50
120 10 s}
i
1o 80
100
Figure 6(a). Effect of methoxamine on blood pressure and heart rate *»p <001
PEP 16T ETe
msec msec msec
10
130 100 ¢ Kk
ot
120 ¢ 50 b .
- -10 ¢
110 f i 80 |
— -0 F
100 f mnt
- —30 S
90 60 b
=40
B0 ¢ 50 F
=50 f —_—
ET/PEP ,  W0E , DO
3.00 25 } 60 +
2.00 19 ¢ a0k
10 ¢
1.00 } 5t 20+

Figure 6(b). Effect of methoxamine on the mechanocardiographic parameters ** p< 0,01
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F1) TRIEFHE (<12%) hoREBICHESLL.

(IDSEExBESE (DF/OE) : &4 E®TE
BOELBED SN, - 12,

3 . Phentolamine ® & ¢
cBUA1TMEDE(LE
WwT.

tifoin< ICT 1& Phentolamine €1 T %4
L. Methoxamine BATEEL M, 20 &t &
FUGEHMECE(B L OEETAH B L Figure
T WRTIMCEEDEMMERL A (p<0.01).

Methoxamine £ fif
ICT Ok & OB

E %

SIMEEICA o h 2 LBRIBNRFEOR b I
AL/ afterload, 32V It HBBBEORERE D
b EBEEMRTFICIA T, OEIERK S IS ER
T30 OEMEE(L EDBBNTLAEL ORE
KEIEL TOWA I EAEESNS. REBREAII & -
Th7 o ENFOLBEFEN BNV D L ZRFOE(L

HEEZOLNS. £ T Phentolamine & UMet
hoxaminefifif {7~ T, afterload A0 HE[K %0
% parameter [CREFTEELERH LN, 4EO
BAETIERS afterload #8EICKMT 2D P-
EP & ICT T©h-7. PEP 8LU ICT i1
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Figure 7. Correlation between the changes of diastolic blood pressure and
the changes of ICT after infusion of phentolamine and methoxamine
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Table 5. Effect of short-term therapy by thiazide on blood pressure and on the
mechanocardiographic parameters in two hypertensive patients with congestive

heart failure

Patient Age Sex State BP
(y.o.) (mmHg)
S.F. 57 M Before 158/108
Thiazide 120/ 86
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PEP ICT ET ET/PEP a/OE DF/QE
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150 115 230 1.53 19 37
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Abstract

To evalute the effect of antihypertensive agents on the cardiac function in
hypertension, 50 subjects with essential hypertension were investigated by using
noninvasive technique. Hypertensive patients were divided into two groups according
to the electro-cardiographic findings and cardio-thoracic ratio (CTR). )

In group A, 25 patients did not have any abnormality on ECG except for high R and
CTR less than 54% for men and 56% for women. In group B, 25 patients involved
ST-T abnormality on ECG and/or CTR more than the above ratio.

Apexcardiogram, carotid pulse tracing, phonocardiogram and electro-cardiogram
were simultaneously recorded, and the phases of cardiac cycles and the pattern of the
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apexcardiogram were analysed.

Following thiazide therapy, PEP and ICT were shortened in group A, but unchanged
in group B, in the latter there were tendencies for ETc, a/OE and DF/OE to decrease.
These tindings suggest that thiazide may reduce the elevated LVEDP and LVEDV in the
patients with severe myocardial damage.

Both rauwolfia and propranolol decreased heart rate, increased DF/OE and tended to
increase a/OF regardless of the severity of myocardial damage. However, PEP and ICT
were shortened only in group A treated with rauwolfia, but unchanged in group B and
both groups treated with propranolol.

Additionally, the abnormality in the systolic waves of the apexcardiogram observed
in eleven patients was normalized in the five patients after treatment.

Another series of studies was performed to evaluate the effect of the alteration of
afterload on the mechanocardiographic parameters. Phentolamine and methoxamine
were infused intravenously in 17 hypertensives and 16 healthy subjects, respectively.
Phentolamine increased heart rate and ET/PEP, and shortened both PEP and ICT. On the
contrary, methoxamine decreased heart and prolonged ICT. The a/OE increased re-

markably following methoxamine in four subjects in which the pressor response was
significantly greater than that of the other 12 subjects whose a/OE remained
unchanged. The changes of ICT were well correlated with the changes of diastolic
blood pressure induced by phentolamine and methoxamine infusion.

From these findings it was concluded that the mechanocardio graphic abnormalities
in hypertension, such as the large a wave, the abnormal systolic wave of the
apexcardiogram, and prolonged PEP and ICT were not only due to the irreversible
factors but also to reversible factors like pre- and afterload, and these mechanocardio
graphic abnormalities could be normalized by correct hypotensive therapy.




