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Summary

Six juvenile hypertensive patients were studied by supine bicycle ergometer exercise during con-
tinuous echocardiographic recording. Thirteen normotensive young men were also studied for the
control. Left ventricular end-diastolic dimensions (Dd) during exercise was significantly increased
from 28.8+0.5 mm/m? to 29.7+0.6 mm/m? in normotensives, but the increase in Dd was not observed
in hypertensives. Effects of propranolol on changes in Dd during exercise were almost equal in two
groups. Left ventricular end-systolic dimensions (Ds) were decreased during exercise in both groups.
After propranolol administration, Ds in hypertensives was significantly increased from 18.841.0 mm/m?
to 19.4+1.1 mm/m? at rest, and during the following exercise it reached to 19.7+1.1 mm/m?, whereas
Ds in normotensives was decreased during exercise even after propranolol. Peripheral vascular re-
sistance at rest was almost equal between the two groups, but in hypertensives the reduction during
exercise was restricted. These results suggest that sympathetic activities of cardiovascular system are
accentuated in juvenile hypertensive subjects.
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T+ 5 B EMERIC XS KRIEMED b5 2
LR EERLTE . SEREESLTEE 235
LT, Tk nEBHAROLIERE, FIKE
Filh FOBRTFCRBIETEE, LU L E
I DZh R & E Lot L TRE L e o T
T 5.

_ xt&: & H*

S GRS ILHERILE A3 P12 R B & OSEBhATTE R
DONFhiZBW TS 150 mmHg LI EERLICE
HEMEL 6 FTH Y, XIRITER, % match
S¥REFEMFEE 13 H A (Table 1). &
MEHFHWFRLRBETHY, LEREESX
BMEE LD LK E B2z WIRER Th - 7225,
e B I (XIS B T4 156 +5 mmHg (SD),
ES T 89+16 mmHg Th v, INHEH, IE
WL ERMERL VEBCHETH- (p<
0.01). iy fEix 27.2 £ 54 &, ik @
1.72+0.13 m? Th vy, ZhoREFMLEHLE
BE3 ok, £, Dxza—KEo Dd, &

Table 1. Materials

Normotensive | Hypertensive
N 13 6
B.P 198,/ ™3| y56+5 o MmHY
(systole/diastole) /7 0+7 /39”‘ 6*
B.S.A. 176£012™ | 172£013™
Age: mzSD. 236+25 272154
(range) (21~29) (21~35)
Echocardiographic|
measurements
mm mm
Dd 506 £3.0 507 x27
Ds 33131 32034
IVST 8505 87107
* P <001

B.P.=blood pressure; BSA=body surface area;
Dd=diastolic dimension; Ds=systolic dimension;
IVST =thickness of the interventricular septum.

L OUHEREIE (Ds), L=EHBED wWFhicks
WTH MR TEREZ IR ol
EEARHIIBAI = L = 2 — & — 50 watt, 6 4}
FORELZAT L L, EBKTHEN 1 BRoLHE
D DL propranolol 5mg % 544 TCREL, B
VCR—0ES 2 RE S . EHhil <o —8E
itk 217y Dd, Ds X OMAKOHERE & I
E L (Fig. 1). 2ok, f@EB TOES P ORE
X6 NEBAREMTH-Tcled, SHETLE LI
M EBEICE Y I0B~15 Lo 8 % #l
L. LTa—o i DA #REEGEDO L
ZX R EoEAT, Ds 208K I FoBhs
TITV, EESOHEEY L. Fi, LMEHE,
KigmFEGe 0B D i vk,

= 3

Fig. 2 Wi B 2 MED TEERT. I
WEEIMT 2 EEARPIC b & b FHE LIZETH
% &, @ CFY 24mmHg, EfEH CEY
28 mmHg EH UZe. BMfERE T EESHFIR O
FEEABE QICHEWNMARS A BTz, B EElT R
E#oEHCEmEEL S 15mmHg FRE+ 3
+T&F, HBOEHTOME LR LHKTZLE
MERET X V58 < ME_EF 23 Hl & Tz,

Fig. 3 wLm¥ko B8R+ & 3RERL
B TREERHTES 6121 L, BILERT
485 7344 LEZICE < (p<0.01), RO
SRR D BEAR E D3 B MUERE TE VWV RIREME 2R L
T35, EBNC X 5 DHREsEMTEER 4, &
MERE 35 & 21370 v A%, SEBIBRLAIE % o O g
MMBTH B EFMERTIE 38%, @EHET 55%
L, BILERT LAWKl s Tz, Propra-
nolol D .LMAEIMHIZIRIC T MBI TEIZ AR 2o
7z.

ZDFER, pressure rate product DZEFIT R
W, FILEM TREHETT TICRE L, EH
AT bW TR ETR LR (Fig. 4).
Propranolol iz3%t4 3 K3 i3S Lo /2.
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Fig. 1. Echocardiograms in a representative subject before and during exercise.
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Fig.2. Time course of a blood pressure change during exercise.
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Fig.3. Time course of a heart rate change during exercise.
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Fig. 4. Time course of a pressure rate product change during exercise.

DdI ¥ X vt Dsl o%g %55+ (Fig. 5). DdI i
fe st e oiny 28.8+0.5 (SE) mm/m? 55
SEBIRELE 5 iz 29.740.6 mm/m? L HEIC
WRkTZOICEL, BIER T B 209+
1.0 mm/m? & EEHEILE 6 % Tik 29.3 = 1.1
mm/m? ¥ {2 L 5 E/MEA £55 Liz. Propranolol
B FhoBIC LT L3RR o E B BT bk X
DdI @b s 3hmic @<, FEMTZO
BEICIE & QT RA B EER b o T

Dsl D758 T ¥R T ok 189+ 2.1

mm/m? %5 EHELE 5 4% T 17.9+£2.0 mm/
m? L RAOL, BEmMEMTL L 188+ 1.0
mm/m? 7 53EFNFHLE 6 % <1k 18.1+1.1 mm/
m? LA L, ZOEBY - iTiFERR o
7z. Propranolol 5% DEE %4 5 L, HBE
#HoRBEE®IC 18.8+1.0 ~194+1.1 mm/m?
~EHETHEAL, sHiEBHEMIsZLIC
9 19.7+1.1 mm/m? ~ & SRR 5EE &R
Lic. —F, @EEcCESBRGAIckTL 4
BBIUSHTR LS bFricBILTRY,
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Fig. 5. Time course of DdI and Dsl changes during exercise.
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Fig. 6. Time course of stroke volume index (SVI) and cardiac index (CI) changes dur-

ing exercise.

B EMTHIORMENER GELER T ViR fE
HALTwaEzbN 5.

ZORKR, —EHHECEH T (Fig. 6), 4
WHCTERAKL LV EAT a0k L, Bl
ERTRAER W LB T 58 ERL, @
HETELVWHREE TR LE DEHESELTIE

BEHECESICL Y 2.7 /min/m? KT B30I
stL, SFERE T 1.8 //min/m? oKzl ¥
¥ o Thiz., RMEEHR O H#B i (Fig. 7),
B CESIBL 30 BEICix 975 — 624 dyne-
seceem™® ~k 36% WA LKL, BILE
T3 1040 — 845 dyne-sec-cm™ ~ L 19% o
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Fig.7. Time course of a total peripheral resistance (TPR) change during exercise.

B L Ex Y, EHRFORMME LT ORD 2
R il & hTv /. Propranolol #5
B L bR MEESE B L, EEER
LEbLIEL D LT, BEREETE 1246792
dyne-sec-cm™ ~ & 36% OBICH L, HBIMLE
T3 1449 — 1104 dyne-sec-cm™ ~ & 24% 0
Wiz b EE 0, EHIC X 3R AFER OB
DEIMERE THH & h B EAENT, HROES)R &
Rk TH - 7.

% ES

— AR IR LT E TR MR O BRI
R, BEEMRFRO BRREO Bl FELE
hyperdynamic state MEHMEDOHERFICEELE
2R TWNB®, Julius 54T X, TFFREL
%%k L& L7z borderline hypertension (233
% propranolol 3 %\ iZ atropine #5.12 X 3.0
HEOEBL Y, ThbOFMEE TiIoRkeRE
DEEMA L Y b L ABIZREMEOMFI S EE
REHLETB BT S. SEIOHIZEIE

Tb, HEFMLEE TRHFORRS EEE T
~_T% <, propranolol 5% DEHHT ME EF
PEEERICHSR DECIHlEh Th R, BX
VLRI R A HE TIESE Lo TR
13 Julius S5OFEFET 3 LD Tkl . EH
Ik BOTEEEINR T EERE L S TENS, &
M ERE T IES I O fE _EFIC & 5 REHERDR
MBEELTWB D0 bt .

BIMER LEER T o & bR o 7o RIES
AFEED Dd oF@h g —L ThoTz. Thb
L, EEHETIENCLY Dd 3FERERT
Z0IHL, BIUEHETILLARYLE. 4
DB T, HEBMTEHE L L TRIBE TEIHE
D7 WHEIRIER 2B A . ZO/RER, Zhb
DEEFI TIRAEZREESCEENBICIBRFEE LEE
DEIA L, O compliance DIETF b7 v &
flshs choeky, BIEHTERRO Dd
HEANAENE < 7z i preload o@D, &Y b
LIGERBEOBINEZ NS, Thbb, BE
BETROAEoEng ik 20 AHEDHEKE
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EEb B 40 BIRERL BHELHTHW B0 3t
L, ®SMER T EEOBKIC RS
B+ Trnwiznic, Dd 3EVERERLED
D LRSI B,

EEBMEZFITHE VT b b 2RE ORI AT
o LERREET S L Bbh 3. BT oRKsE
FRDR 72 BT, RIGILE BE ORISR 28
LbiE 205, HEBMEHC S Z0UHOEL
BELTHWETHAH. KHEHTEHAL»TH L
&Y, EHAR &I X B ORI IS OB
BREPEFMEFRCHRTEN L2, BES
MEZ BT BREMEOTI 2 FTHELAON
%M. SEIOFEA ORRET L, KEFEORMME
EHEAFETIZEELWR L2 2b S, B
CRELERTEDORTRDe hole. ZhiTE
WO MLERE T OESEF O Dd 85hnm A3, AR
BROBEMBAR+72 72 L OHR #XH+ 50
ATHY, ik, HFERBOLEE TLEBBEOL 7
a7 I R T BRBIME O RSHERNMET LT
LRIEEMELIRL TV 3.

Ds 0% & DIFERED IEEL A B Z LR TE
B8, SEIORKE S B Ul E 4B ILEH O
EHREOIERE 2 & CICELKIFIL Tz v
2 %. EBROLOIEREE K B IRE R K I
#-3< Starling OBFEL, 15725 I LD
T A EBERLICE-TAELZLELXLRS
2, SEIFAW B EElTH| propranolol XRijH Iz
U, &< #EF T MmERC B < LIRS
h, HEBMEEODIEREBRE 7273
REKIEFEL TSR ERL TV 5.

-3 #

FERBMLEE 6 &R E LT, BAL= L = 2
— & —REAR B LV B WA propranolol #
HEROEGATICH T 2 BREBEO G E, L=
I—RERAWTRE L. SBE L CRERER
OEEHE 3R, EHERB X OIUELD
MEDFEHFzhzh, HIEHT 2725, 156
mmHg, @#HE#T 23.6 %, 119mmHg ©h o

FEBMLEE T3 1T 5 EBAN

Te. EEIERMIZGEEH CIESIC X v X
TH0RRL, EHMER T LERE 299+ 1.0
mm/m? 5 53EEF 29.3+1.1mm/m? ~& L
AR LIz, %7, EBIC X 3RBMEELOR
VEBMEH YR rol. ZhASDOFTRIEER
FERE T DRECEIMC X 5 DMAHED BKIC b
=, HBIREREOBMME+S TR NI LERLT
W3, INHER IR 1T propranolol # 54 DESE) T
BILERICS W THEKT 2E@EMNER L. GIE
B TIRLHBOEEMNE L, propranolol #57%
OB TME EF A EERHICHE X ) iE < mfl s
NTWIER, B X ORHRREILE RS W T
BEFEL» TR I Y, HEE TERMBMLEFER
DLEAIBEMTHY, CREMREROBIRMTHEL
TWBZ EWRRENS.
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