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AEEUENEERE TE S 0BT, LEXR
L, EEEEMIC ST-TEL2#-T(BZ ¢
i3, BEoBETHS. LirLirs, ZoST-T
bR EIC DWW T3, EZEHHERECEES
QRS #i®EIc L 2 ke BoBER ALY
DEr, BB IEEIE I BIIREIL R 2R
Litebho, —KBZEIZL 2 Lnr 2 ERT

I, ZHE, BELTIERLATHAS.

L LBENLEZ S, TNEBRECKITSZ
LIZRELEINTws. TEEFHTSICI3E
ENAAHAT—LERLIY L, X7 FLLER
(LI TVCG) m THREL T, ZHENICIBIET S
FpikE &, KK, QRSIEE OHEEMERN AL
LY, ko, Mizs e hEEENEL
RYEFBRETAILET, &)EMALERLIES
natEZ N5,

FITEEIZ, AREESLEELREN.GER
o ST-T Zkic, EEBEMIC L 5 T REEL
DHRTH(, —KENLHELEE{LNES D
BELRIT2ENT, AEESLEEREC
treadmill iz & 2 ERKEBHAT 2TV, EFE
BB YIBABLIC T Frank # VCG #5048} L,
MEtL 7.

HREHFE

5z WHO mAERELEFE+HET 5
Bk mAE160mmHg Lk, H&/IMfiE95 mmHg LA
Eovonr—FEizMEEZHET 5 AEE
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BhEERE (LT HE) 90& T, 209 biE
#I1ZFELERFRYVIEFHDE30E (LT H-1
#), Svi+Rve=35mm ) QRS §EBHINA % T
#2084 (LUT H-28), QRS BEMCVHW
% strain pattern LIt ST-T L %#5%20
% (LI TH-3%), QRSEEMICSTHTL 2
mm L_E Nk T (v HW 3 strain pattern)
#TRTE20% (ULTH-48) tha. QRS E
BM2ELL VT ST-TEINAEEZTRT NI
MR>» LML, BEERIIGEENBREY
e, VERA, BERR, TRBEREHSFLC, B
By > M CER, IE, THERCESAR
REOEEDRBZELERICEE 288607, »Oo%
FBREOVCEG O EEENL D298 (LITNE) T
Ho5, BOECREBEHIBLL LR OEE
AL, ZEHNOLERTSTET2EBH12L D
102 &, BEEkES (LLT CAG) T—#&Ll kic
SUBULNRERDBHI:BEIL * HbHET1226
% (LUFIE) L, LHEERERINRES,
LB LZZ, ok, [-EMERY X)) 25
i o, ME K EXEEDLDIZBRNL 2.
(%&1)

RO CRERNERETFELT, <D
HETFLNTWDH, MFERIV AT o—)LE
ERBEDREZIZEN LI bTYH, BEEX L
NEEZLbND, ZITEBELMBER L R
7 u—)UE, REEEZBIEL .

EE) Ao H ikl treadmill ¥ Bvy, Bruce
Rk stage 1 LD IMIc, speed 3.4 mph, 16%
{Efto) stage N #1272, %& stage 3 5o
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%1 N%
Group Sex Age

M F range {(mean)
N 20 9 30—59 (44)
H-1 21 9  30—66 (51)
H-2 16 4 33—64 (51)
H-3 15 5  37—60 (52)
H-4 18 2 32—66 (53)
IHD 20 6  32—64 (53)
total 110 3

BEPERMATE2RBLL, EHATRIIER
KARE L, EBRT 0 BEIAEE Fox nF
BRALHEE N8 KBIE LB E L, 20
fto> end point 3K ELBFESHEEDICEL

B OH =

1

2. ¥ % bbb, CMs#iE% 72 Monitor ECG
<, S#HELN0.088#% T2 mm Ll ko ST#ET,
HHWITEE L TERA AL 26, BRLE
230mmHg Ll FomEFR, & 5% WwidkkilE
B stage & N 10mmHg LI ETFEEL 7285, 1
IR R, FEEARHILDELENHE
R KA B 22bf & L 72,

VCG &i¥iikit Frank % Hv, IBAGLIC T
ARy, AMEL1SY, 39, 54, THORKA
T7 7 7EFHX7 P VLESRH VA-3 F CigéR
L7, VCGEREIRE6 R~ FNVLERFE
SNFEINCELL, BENEENEHICEH
FALERNEELBET L0, REREL7
SRIEFEENBET KL E SSH-11 ATl
T a—R% 8L, Devereux HRYIc L) LV

Heart rate

#2

Lot & ME

before immediately 1 min. 3 min. 5 min. 7 min.
after

N 69+9 157411 157#11 86+11 86+10 84+10
H-1 70411 148+15 106+16 89+13 85+12 83+10
B-2 66+10 136+16 97+17 83+11 78+10 77+10
H-3 70+10 136+15 96+15 86+10 82+10 80+11

H-4 64+9 135+13 96+12 83+10 78+8 75+8
65+9 119+20 87+16 74+11 72+10 71+10

Systolic blood pressure
N 116+12 156+16 151+17 129113 119410 117+10
H-1 137+13 179421 169+19 148+15 139+12 136+13
H-2 153+17 189+16 176+23 157+22 156+16 147+22
H-3 153+20 192427 190427 169+25 157424 152+24
H-4 162+18 197426 191+28 174+24 164+22 158+22
I 128+417 152421 155420 147+20 136+20 129420
Diastolic blood pressure

N 76+8 74+14 74+12 74+10 74+11 75+8
H-1 90+10 81+12 90+10 88+7 88+8 88+10
H-2 94+14 89+9 94+11 94+10 94+11 94+10
H-3 93+11 93+9 96+10 94+10 93+7 92+10
H-4 97+11 92+15 96+13 96+11 92+12 95+12
I 79+10 78+10 83+12 79+13 78+13 79+11

mean+S.D.
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mmHg beats/min. NO H-l® H-2a H-3a H4O |w

300

100 meantS.D.

before  immediately | 3 5 7 min.

after

[X]1 Pressure rate product (PRP)

meantS.D.

cholesterol p<0,05 uric acid N.S.

ma/d ! i mgld|

M2 m#E#HILV AT o—LfE L REEE

mass * B H L 7z,

BEREORE XD EATE, CREEZRVL.

154 #*

1) .038%, IME K& U Pressure rate product

(PRP) (%2, 1)

LoFA%k I BTTRTEIZ RBHIZITEIRR TH 7257,
BEREZICIEINE, H-1#»L)EEEZTRL,
IBIRVERETH- 72, ZHORERICIT, FHiC
& 2 BEGIEEVWS, EE L LERELD
HBEL &Nz, 2R THIEEE S 2B4r» -
1RGN S EH, BRL vz, BikEEoL
ERORBEOEEIZ, HFHELIZIZRAKTH-
fz2. ORMEIZ AR I EHOFHER, N

meantS.D.
p<0.0!
g -
* p<0.05
*% p< 0.01
. X
200 ‘
T.o-...c |
-:::"2,—.,‘__.
-E—J _
100 | -
Z

N H-1 H-2 H-3H4 |

n=26 n=26 n=15n=19 n=19 n=19
3 LV mass

B<IB<H-1H< H-28= H-3 B<H-4
HoOlEIcEETH ), Haitauicis N s HEn
Loz, 18+ H-18(3 H-2 %, H-3
BRUH-4BLOMICEEE 2807, ATE
#BomEZ I #+#kE, 35—42mmHg 713i13[E
RENEMARLZ:, T#IT EEOHBUCET
SHNCHIEL 72 &EH B ized, AREDIED
BRIV nEEZLNE, EBRTH#D
MmEME B @2, [HRoBIcL TA
1% 34, 59 CMENTHENEEIZED - 72
A, THTIIERELICATHOME F TTFE
1 40

HAOMEIZEBEEE LIS, ATHIRCEELE
b2R&Lh 512,

ZOFERPRP I3, N#r HEZIZIZEEL
BREZRL, IBIARBROBRKORELE (,
ORI EDBE~NDRIRLBEL 72, [ 8
PRP o KIZ/IN& o 725, LEREL % 86
THIEL 72 LD %L, EBTFEEIERTL T
W 7ee, LHERMDZYDIZSD+5 7 AT
HMZbntzbnEEz 12,

2) MERIVATFO— L L REE (X2)

R CRENDBRET &% 2 515 i
IV AT O—)UE L REEEIC D W THRETL 7.
IV AT o— L3 [ 8 (221+52mg/dl) »7,
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NO H-le H-2a H-3a H-4D 1@ +«P<0.00 o .cp
» p<0.05
maximum spatial QRS vector maximum spatial T vector

® H = OH

ZRHEAQRS <X 7
Z2WTIE, K& 3G
N #<If@=H-1#<H-
2 =H-38<H-4%

m mw
3.0 0.8| HMEIZ KT, =iz LV
I } { % sl % { { mass 1= 3513 5 NEFF & —5C
g a0 04} - { I LT, Hfifid H-2
E. 5 } } . } 0.2| " B L H-4 897 )N B
gl 1 eme oo
o _**;J-—‘ L——##—M" s -
e — H-1%, H- 3B R
desree degree H- 48751 ) FHA~R
o uor 7.

] T e T ~7 ki
. ! or { SV, k& &3 H-3
E or { HrIEI>MMnEEL D
2 °T or { [ LIIZINTH T, FhE

| of - Bee— B NB=I3=H-1%

[ E=— — - <H-23<H-3#<H-

degree degree L EDEICETEL L AH]

[ Fmere, Wi N #

I or =1g=H-1®<H-2%

[ { } } I } =H-3B<H-4B DA

"é o7 { } { or 2 EFICED o T2,
g0 I { L 220 QRS-T s f (3 F
40_ e 5°h E‘f@ SHETIE, NEE<H-1%
Pt [ T <IB<H-2BE<H-3B

X4 EEHEX7MPLLER 1.

(ZMBEAQRS RUF T~7 )

N #(182+32mg/dl) Bt~ H-1 8 (194+36mg
/dl) &Y EEICEY - 25, HEEEORICIZ
BEtHcEL2BH L h -7, REMEIIERET
AEE*AOLhro72,

3) Lz a—REn LV mass (K3)

LV mass (3 N #167+41g, 1#182+26g,
H-12:204+48g, H-2 #2561+ 66g, H-3%f261
+53g, H-4 2328+72g ¢, N HHENL
Hrofc, 1#: H-1#12H-28, H-3%
RUH-4#rnBT, H-2# ¢ H-3#i3: H-4
BLEOBMTERERZEDL,

4) % VCG (K4, 5)

<H-4¥ThYH, Nt
H-123N-2#&, H-3
BRU H-4 8+ DRI,
I3 H-2813 H-38
BEUH-48 oz, H38:z H-4 B0
2, BEEREHL,

=Kk T/QRS X7 b Wi FiiE T,
H-3#<H-4B<H-2H<I#<H-1H<N
BOMRICKE<, H-3#12 1%, H-2&, H-
1HRUNE oM<, H-482 1%, H-1
HRUNELoMT, H-2813 H-1HREUN
BLoOMT, I#:H- 1BINHELoMTE
EEEENH -T2,

ZHTONINEETHL=HIcEIT5 TH
NDEKREE/ZRERL (LT W/L k) 13, F
¥HETIE N #<H-1B<I#<H-2#<H-4
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NO H-l® H-24 H-3a HH4O |m meanS. D.
*% p<0.0l
* p<0.05

Spatial QRS-T angle maximum spatial T/QRS ratio Width/length ratio (T loop)

fagree

05r 0.6
o
0f 0.3f } 0.4r
il { ' Pt [ {
30r 0.l — 0.2© {
0F e )3 J__—***— - —t
4 é?-w—J T F prd AN
T — JE"‘—",_; £ P
 — e o : ——* )
X5 ZEpEE<7 FLLER 2.
(=M QRS-T ¥efy, Z=RiEA T/QRS~7 b rt, T W/L I
#3 NEOEBATHI%OILES &
maximum spatial QRS vector maximum spatial T vector
magnitude azimuth elevation magnitude azimuth elevation
(mV) (degree) (degree) (mV) (degree) (degree)
before | 1.52+0.33 -7+19 55+10 0.59+0.13 30+12 62+7.0
(0.86~2.18) (-45~31) (35~75) (0.3340.85) ( 6~54) (48~76)
after |1.54+0.34 -14+20% 55411 0.45+0.11%  41+14%  6749.9%
(0.86~2.22) (-55~26) (33~77) (0.23~0.67) (13~69) (47~87)
spatial QRS-T angle maximum spatial width/length ratio
(degree) T/ORS ratio (T loop)
before 34+19 0.40+0.12 C.20+0.07
( 0~72) (0.16~0.64) (0.06~0.34)
after 50421 % 0.31+0.09% 0.28+0.10%
( 8~92) (0.13~0.49) (0.08~0.48)
% p<0.01 mean+S.D.

H<H-3BnJEIcAKTHY, NEEL: HENE

BRI, H-1#3 H-38 KU H-

AL, 1813 H-3BL0BEICEEEYH

- 72,

5) EEHAM~7 FLLER (LT E-VCG)
a) EVCGicBlTa NEBOEFRE (£3)
& & LT N BOESABH] % THOZER~N

JINnEREPRHLILIZEETHY), K3

(95% confidence)

IEB) ATRIE E ATIRICRRELL 2EE2R
T, ZMHEKQRS N7 F L3, FRAOANE
BICEL, Z0OBLIBERTAFL T TH-
7z, ERImEAT N7 b izontid, kx i3
WAL, AWME3I s TokFERE T ®IZ, ATE
EN1/3UTICHZZ ), AFAEL VK
T2 L hhorz, FHRAIZFELHIN, B
FHIS#AL, LR EH~RAL, 22/ QRS- T
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No H-l® H-2a H-3a H-40 |m meantS.D.

maximum spatial QRS vector maximum spatial T vector *: ::88?

before | 3 5 7 min. before | 3 5 7 min.

6 ZRBEAQRSRUT~RZ ki S (E-VCG)
ERREED Lo x NLEB ATRTR CORRZ LT T (K7 LT L EH).

NO H-l® H-22 H-3a H-4O |m mean+S. 0.
Spatial QRS-T angle Maximum spatial T/QRS ratio = p<0.05
3% p<0.00
degree degree
Ko+ —
% 0.5¢
nr
) ) 04r
0F Tt 03 l
s0} 1Mt o2}
- A
30 | 0
Z

before | 3 5 7 min, before ] 3 5 7 mir.

7 ZTRSAQRS R T~7 + LF{if(E-VCG)
HEO*MIAH ICEEZND B 2 L #RT,
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RHIZFEE6 AL 72, ZMKEX T/QRS ~

7 P AIREASL, FOTREIZ0.13TH -1,

TR W/L Wiz KxL, 2o LRI#EIZ0.49T
hotz, LTz, EBHAMENEME
XQRS~X7 Mo k& &, FirfgRuUss,

2R QRS-T %A, ZEMEA T/QRS <7}
Wi, 133 eEE VCGEE X i@ AWC

BEILTL L EZEZ LN, EERAT N
7 nokif LA, TR W/LIE, &
FcE NBELAICEL T, KHBFENEFHHE
PEBTZI0H0HEAT S0, AFENEM
BATXZFADHEICIE, KEHENLD LI
BNEEHSVELEZ L,

b) ZE~X7 P LDERRE

(x6,7,8,9,10,11)

TERHEA QRS X7 b Lz oW TiE, K& 33
EBREVICATAIGRTAELENIIRE L h -
7z, FUABIRERELVATRLISTIIEILT
EgH~NRML, ¥ NBr H-2 B CI3ARH
%57 IR BH LN, BIZER
EVICHBLENETRE d o1z,

ZREHJEA T X7 P uzonTid, k& &k H-
3BUNNBETIZAET®% 3 S LAERA L /12, H-
SEETRAFR1IS T, —BEICHEKT 5EM
B L2, ATE 3 LIRS X & EEE
IS LIZRA L 72,

Q before

150" I min. 0
o

3 min.

S mine 1 Kl A% 19 T N8, H- 18RV
120°7 min re—l | 60° H-2 3 ClRAL THI A ~RAIL, Na#x H-
% 1 BT AR 35 TLRABOELHEH SN

72, H- 3 BETIZARHELS 5 TIRMA L THRE~

H8 I HEMBEAT~7 Frahsifg(E-VGC)

NO H-l® H-2a H-3a H-40 |m mean£S. 0.

maximum spatial QRS vector maximum spatial T vector * P<0.05
degree degree *% P< 0.0l
1] - 1 ]
¥4
b 1. -
80+ UF
o} gl
701
X T ‘
6o} 70} { . l’_ﬁbTﬂ{} L#
S0t %
50-
40‘; p’
before | 3 5 7 min. before | 3 5 7 min.

K9 ZREAQRSRUT~7Z Lo (E-VCG)
HEO*MNZAV ICETENH L L 2T,
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NO H-l® H-24 H-3a H40O |=m meanzS.D.
Spatial QRS-T angle Maximum spatial T/QRS ratic  x p<0.05
%% p<0.0i
degree degree
140 J
. e ———— e mp—
\J /
Zo': * 0.5t
[ [ T . 1{ X
1 + .
1 E 0.4F¢—{— [ =
1 * Hy AN
#[| 1% ——
%k E3

0r J“\' nk —1% 0.3L {»
A i

by :*/
7

B !
m-[‘ ~|—Ul Ry
1278 Iy
—/ 41~
0r l 1 0.1t
¥ “:‘i
before i 3 5 7 min. before | 3 5 7 min.

X10 Z=fE QRS-T kA & Z=Rikk T/QRS ~ 7 | L E(E-VCG)

BEDO*xENIAQRS-TRA ICHEEENH L Z L E2TT.
Blvze, H- 4 BHERATH 19 TR L, BETS
NO NS H2e KOs Ao & VATNERMIL, R 39T L ROMR
£p<0.05  mE @i, EBEFHRICEIT 2 HUANE
#MESD (T AH ) e M ORI 2 b, AR
I 35 TIE-3BE - 4B NP LAEEEI Ho
7o IBE—EOH AR B L0 TRECE
T2 L0058, BELTOTHEIHBT
i Eho2(H8), buAEBHARRIZTH
1 ' - | FmozotHE (U 4HD 25w Tk
1~ LTas e, NEtr I BOTHERAH% 1S
[ *'ﬁ Tl &z214°, 42°, 39 TiA&~28°, 51°"THh
Fuzj L D, IBIINBICH LAERICKESCERHLLE

.

1% %

— % ¥

*
0.7+ T

0.5}

0.3+

(&2 p<0.05, p<0.01).
Mz >WTIE, NERZARK%S S THX

| | LT ERICREIL 72, 1R BRI 1 5 CTLS
0.1} b, L.  EE ~RAZL, AFE 35 TL 2 DERIED b
7z, H-1%, H-28RU H- 3BRAELEML
¥RE U oA, H-4BIATRR LS TR
LFH~RfIL7, Lorl, H-28 H-38
BARETFHECTERS L Tw30T, EBA

wn
-~
3
3

before | 3

=11 T o W/L I(E-VCG)
B x| AW/L| IcHFEE
Nk bdZEERT,
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£4 KFEETBOFE(AFHELIT)

KEET Lloop DM (AHKRIS)

e 29%
ERREAET, pO8Bd

ITHDE 264 (A, THRSK lef; LEMK, o
2K, 0 3 HAE, 4 )
6@ (2f);00)

8AI(56l;aaa4a4)

L 20T 10) 4[4
Ellitﬁﬁm!!/ﬂ‘.

, S,
“ﬁ‘\\ - Ve
Eﬁ'\;ﬁbtﬂ?}iﬂb 26 C 26);:0a)

(\&\ — PN
W) S~
B (AEWO1/3LTF) 46|( 30];00a)
X 2 C1G;0)
ZAHHORAK 2@ (1@;0)
SWEbICMK 26 ( 26):04)

* ¥ —/

sof [
* p<0.05
wx p<0.0l

40+

20t

N H-1 H—2 HB—3 H— I

K12 AFE TROFEDBREF(ATL 3 D)

TR cOMANE (LIT4V®) %3/ TRE
T5E, A1 I NEL IBICHL, H-
28, H-3BRUH-A4BLOBICHEEZY S
~7z. 72 N# L | BEOESHAGH% TOUNA
DEDWNE (LT 14V°)) 2ET5E, &
F 1D TIIFHEIIE£E2 8 L16°, ATE3
FTIEER6°L16°THY, IRIIFRICKE
CEB)L 72( &« p<0.05),

Zef QRS- T o3 N &, 18, H-1#%, H-
QETIIAMBICIILALAY, H-4 8 &
ik 1 oCidsic /L 7z, H- 3 BT FfElr
WAL 7eh, FELEETRS G o72, EH)

AR THZEM QRS-T kA NE(LIT 4QRS-
T) 2@ chiT 2, NEEL LKL AR
#19 Tl H-38 - H-4 85, £-A7#%3

STIIH-3BLOBICEEEZN H 12,

Ak T/QRS X7 b uitix, H-38NA
HERE 1 THAL, TN®HBILE, 20
MM TIZ, BFHRICIZHAL2ICHAL 2,

T&®En W/L ki, NETIZE&TE 3 7L
KCIBEBCHRLA S -2, THTLARE
17Uz LIcEALA, HENS L,
H-2%r H-3#I3AT% 35, 59 THAN
EmERL 725, H-1 8 H-4 B3 L %
Motz LpL, INsDELnREIL SRR
ICHRETHI L E 2ok, TEREBEHELT
B LDBDTHEH, ZOPRIZIZEHICH S
LR EETLHD11%H Y, ERHELD
BENFBELEZ LT, £2 TAW/L ot
i (LT [4W/L|) 25, NEXIE:D
FlicliBmg 1 S LIBAEEE%3s, H-382
AT 140, 349, 77T, £7- H-4FIZATT
#1379 T, NEroOBICEEEZZRED,
N# L ATMSBBENICERT 220, HENF
TRATIRITESTNEBELTIE, E%2BHO%
(b eibo72, LaL, TBIE NEICHK
LT, EVKRELALSLHY, M H 72D
L7z, AW/LoefE L L 7—0.16~0.20% & %
&, NEIZWO%H ZOFEHEICAYN, [#061%
HZOHEHE» SIZT .

c) KFE QRSEBE U THRAOFME(A T3

) (%4, X12)

KEE QRS BOFLHEEIC DWW T, ZBEE LIS
BEWIEICITTRAK QRS X7 F A EBRENRAT
5L, BIKICIIKRELEILERBD U - 12,
KEER TB®RICOWTIE, NETIIERKIEIAET
bHotz, TEIZ260870 665 (23%) »°, N
FNTREZ R L 72%, #2060 5 b od 8 i
(31%)iz, W& Fimice{t2 8B, 8Flw
9 5 CAG #H1TL 72 5 fli3, £ T=HmEhl©
botz, FLREF~EVHRTINZ2H (8%)
HY, F2—HIHREN E ZRBRERTH - 72,
NHEETRZEHONL > AR 1/3 UT
IZHNT B L0 4 (15%) Y, Zonib
CAG #HiATL 72 36i2, 2 A BB ZEHITH
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%5 TRONSHEENEA

before 1 3 5 7 min.
a 29 0 4 21 29
b 0 2 0 0 0
[+ 0 27 25 8 0 a
IHD !
before 1 3 5 7 min. ‘.
a 16 1 3 T 15 e~
b 0 2 1 1 0o e -
c 10 23 22 18 11
H-1
before 1 3 5 7 min. b
a 27 1 3 13 25 \
b 0 1 2 0 0 \
[+] 2 27 24 16 4 \ €.
N
H-2 ~ -3
before 1 3 5 7 min.
a 19 1 1 11 17
b [ 3 0 4] 0
[+ 1 16 19 9 3
c
H-3 \
before 1 3 5 7 min. \‘
a2 15 0 2 5 12 €
b 0 0 2 0 0
[+] 5 20 16 15 8
H-4
before 1 3 5 7 min.
a 19 8 12 16 17
b 0 0 0 0 0
c 1 12 8 4 3

D, 1BI»=HREFTH-72. ATEIL N K
(L0526 (8%)% Y, CAG 2174
S>721BNUE —HBURERI ThH 72, ZAH b3
Mfzicze 2y niz 26 (8%)T, CAG #1T%
21—/ EFTH 7. VCGH=H
e Licmikich a3 nh 2% (8%) H1Y,
Br—HRER L ZHREFTH- 2, CAG
TR EKFERETHATRIEZ THORK T~7 F
NOBALERETT 5 &, BBV EICEEEINT
WBHERT, AFIRICIIE®RFTH L VIEAICH
BRI P s, FREMHELSEEI NI
2, BRAE~NEH»IRT PALELT, TEHRD
Rirx Lz6deE20nz, LL, Bk
T B » e TiclAL 26z, CAGT
BEICHIESEEI AT ) EHIO2T, £
DO ERYH B EEZ LbNl, EEEHMA
coEERE, TROELENDEFRIZONT
LIRS L7275, EHIL % K S EOBEED 5
13120 & LBERIIESN L2,
[0S b, ATENBLIIRL HHELR
Lizb o, [BCHEMNT TROEENLR
HEEL T, HEEHIBITAMKBN TR

ORI RET 2 &, 1 877%, H-1#13%,
H-2#5%, H-3250%, H-4#30%icZ
o TBEORE» ALN, [8: H-3HIEF
B TRBORENHBERIE» -T2,

d) TEOKKEENEENEN(ES)

N # T AR 26IE AR C, ROH
HiED - P28, ARRICIIR O ES N FE
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Exercise vectorcardiographic study in essential hypertension
Akinobu Fuin
The First Department of Internal Medicine,
Okayama University Medical School, Okayama

(Director: Prof. H. Nagashima)

Tha cause of ST-T changes with QRS high voltage in essential hypertension was
investigated using Frank lead vectorcardiograms. Submaximal treadmill exercise was
performed according to the modified Bruce protocol. The patients were divided into three
groups. Group N consisted of 29 normal subjects; Groupl (ischemic heart disease)
consisted of 10 patients with angina pectoris and 16 patients with angiographically
documented narrowing of one or more coronary arteries and Group H (essential hyper-
tension) was subdivided into four groups according to ECG findings: Group H-1 of 30
subjects with normal ECG, Group H-2 of 20 subjects with QRS high voltage (Svi+Rvs
=35mm) with normal ST-T pattern, Group H-3 of 20 subjects with QRS high voltage
with ST-T changes but no “strain pattern” and Group 4 of 20 subjects with QRS high
voltage and “strain pattern”. After exercise, the maximum spatial QRS vectors shifted
posteriorly and to the left in all groups. In Group N, the maximum spatial T vector
was reduced in magnitude, and directed anteriorly, superiorly and to the left after exer-
cise. The T loop configuration showed no significant changes, though slightly rounded
and inscribed uniformly. In Group I, the maximum spatial T vector decreased in magn-
itude as in Group N, but was directed in significantly more ways than in Group N. In
a few cases, the vectors were extremely dislocated upward. The T loop configurations
had wide variation. This variation of the T loop after exercise was characteristic of
GroupI. In group H, the maximum spatial T vector was also reduced in size, while the
azimuth, elevation and spatial QRS-T angle moved in the opposite direction of Group N,
as cardiac hypertrophy beveloped. Analysis of T loop configuration changes induced by
exercise strongly suggested that the ST-T changes in Group H-3 were related to primary
changes due to myocardial ishemia. Effects of exercise on spatial T vectors and T
loop configurations in Group H-4 were quite different from those in Group I, so that
the ST-T changes in this group seemed to be secondary changes in association with
QRS high voltage.



