Baroreflex Control of Heart Rate in Young
Patients with Essential Hypertension
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BS, baroreflex slope; CI, cardiac index; DBP, diastolic blood pres-

sure; HR, heart rate; IHR, intrinsic heart rate; MBP, mean blood pressure; PP/SV, ratio
of pulse pressure to stroke volume ; SBP, systolic blood pressure; SVI, stroke volume
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Fig. 1. Relationship between individual systolic arterial pressures and subsequent R-R
intervals, the pressure being transiently increased by an acute injection of phenylephrine.
(A) Following one injection into a normotensive subject with a resting mean blood
pressure of 80 mmHg. (B) Following one injection into a hypertensive subject with a
resting mean blood pressure of 138 mmHg.

index; TPR, total peripheral resistance.
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Table 1. Systemic hemodynamics, pulse pressure/stroke volume and baroreflex slope at rest

in normotensives and hypertensives

Normotensives Hypertensives
(n=16) (n=15)

HR (bpm) 58.4%1.7 68.6+2.6™
SBP (mmHg) 122.8+2.4 154.7£3.1**
DBP (mmHg) 70.2%£2.0 91.9+3. 1%
MBP (mmHg) 87.4%7.5 112.0£10.5**
CI (I/min-m?) 3.12%0.10 3.79%0.19*
SVI (ml/beat-m?) 54.2+2.4 54.9%3.0
TPR (dyne-sec-cm=5-m?) 2270191 2446134
PP/SV (mmHg/ml) 0.54£0.03 0.65%0.03*
BS (msec/mmHg) 16.4%2.9 9.241,7 *

Values are means+ SEM.

Statistical difference between normotensives and hypertensives : *, p<0.05; **, p<0.01; **

p<0.001.



658

o

7z. BS i, RIIER9.241.7msec/mmHg, %
16.4£2.9msec/mmHg ¢, BIFH CEELERS
BEEDET 4507 (p < 0.001).

II. REEEMITEREEIEE, PP/SV, £4& BS &

nBBLR
SBP, DBP & BS OB #[ 2 iz, HR, PP/SV &
BS DRE %[ 3R L 7. SBP, DBP & BS ol
REELADHEMSSHD, MBP & BSORICLEE

A y=-0,17X+3580 B Y=-0.20X+29.25
30, r=-0.500 30 r=-0.455
. P<oo . P<001
20/ 200 ° .°

101

Baroreflex Slope ( msec/mmHg)

120 140 160 180
Systolic Pressure (mmHg)

100

Baroreflex Slope (msec/mmHg)

101

L/ —

60 80 100 120
Diastolic Pressure ( mmHg)

Fig. 2. Relation between baroreflex slope and systolic blood pressure (A), or diastolic blood

pressure (B).
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Fig.3. Relation between baroreflex slope and heart rate (A), or pulse pressure/stroke

volume (B).
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EROAFREZ LASH oW, ClRLFRORELE
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Table 2. Hemodynamic effects of 15° tilt in normotensives and hypertensives

Normotensives (n=7)

Hypertensives (n=7)

before after before after

15° tilt 15° tilt 15° tilt 15° tilt
HR (bpm) 57.1%£2.3 57.4%1.9 67.3%£2.6* 72.0£3.9
SBP (mmHg) 121.0%5.0 125.6%5.2 157 .4 %4, 7 152.9£6.0
DBP (mmHg) 69.4%3.7 73.0£2.9% 96.1E£4.7™* 97.1£5.4
CI (I/min.m?) 3.16£0.10 3.16%0.16 3.76%0.22* 3.61%0.42
TPR (dyne-sec.cm™5 «m?2) 2202115 2344+191 24841181 2790+ 354

Values are means+ SEM.

Statistical difference between normotensives and hypertensives: *, p<0.05; *, p<0.01; **

p<0.001.

3

Statistical difference between rest and 15° tilt within the same group: 1, p<0.05.
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Fig. 4. Effects of 15" tilt on baroreflex slope in normotensives and hypertensives.
Large closed circles denote average values ; verticar bars indicate SEM.
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2.2, 21.0+2.0 msec/mmHg TH Y, WEEL b 15 %
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60 B tilt 2 & 2 MATENREEETRE DR L% ] 31T,
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BEFMTEE W, BEHECLLUSMER T, HR,
SBP,DBP, CI B EEKRETH YD, TPRIZIZZEILR

Mol 60t IZE D, SBP BTEEEL b IETH
7273, DBP REEM TERIC LE, BIMEMT LS
mERLT (0.05<p<0.1)., T#L b HR, TPRIIA
BIZEML, CLEEEBECETL. LaL, 60 tit
2k % HR, CI, TPR O%fLid, BEHTZAZA
15.4+4.9bpm, —0.59+0.151/min + m?, +760+110
dyne-sececm™®m? BIIEFHTZNEFN+15.6+4.0
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Table 3. Hemodynamic effects of 60° tilt in normotensives and hypertensives

Normotensives (n=9)

Hypertensives (n=7)

before after before after

60° tilt 60° tilt 60° tilt 60° tilt
HR (bpm) 59.3%2.6 74.8£3.9 11 70.1%£5.1* 85.6%£5.811
SBP (mmHg) 122.3%+2.0 126.8£3.8 151.6+4.3** 148.9%5.8
DBP (mmHg) 70.8+2.3 78.7%2.3% 87.0£3.5™ 93.4%4.2
CI (I/min-m?) 3.09£0.17 2.50£0.121 3.85%0.44* 2.87%0.211
TPR (dyne-sec-cm=5-m?) 2324£135 3083179 1t 23841243 3280£229 tt

Values are mean+ SEM.

Statistical difference between normotensives and hypertensives: * p<0.05; *, p<0.01; **

p<0.001.

Statistical difference between rest and 60° tilt within the same group: t, p<0.05; 1, p<0.01;

1, p<0.001.
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—
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Fig.5. Effects of 60° tilt on baroreflex slope in normotensives and hypertensives.

Further details are the same as Fig. 4.




sececm™ m*TH Y, BLOBEICIAEMTER R
»ol, BSIE, 60 Etilt KX D EEBTIS.7T+1.4 5
5 11.520.9 msec/mmHg ~NEEICET L7z, B
E#HTIF9.521.54 5 7.4x1.5msec/mmHg & &
grifbizsohzroiz,

EEFEMBNESRE O E2AERIHEE 661

V. MiTEEE, BS 43+ 7075/ -0
2
RS0 i X BMITHEOELEE 412,
BSOEEER 6 ZRL 2. 2BEMED 1 IS
itz 2 BS BMESNT I OB DS BRA LT, 4

Table 4. Hemodynamic effects of intravenous propranolol (0.2mg/kg) in normotensives and

hypertensives

Normotensives (n=12)

Hypertensives (n=14)

before after before after
propranolol propranolol propranolol propranolol
HR (bpm) 57.8+2.1 52.812.21ft 69.9+2. 4™ 58.3£1.9 1t
SBP (mmHg) 121.4%3.0 124.9%3.0 154.6£3.3** 147.1+3.31
DBP (mmHg) 69.6+2.6 74.3%£2.91 92.5+3.2** 92.5%£3.2
CI (I/min-m?) 3.09£0.07 2.61L0.101M 3.78%+0.21* 2.8510.151t
TPR (dyne-sec-cm™ -m?) 2256+83 2863+ 155 ttt 24711143 3236194 11t

Values are mean+ SEM.

Statistical difference between normotensives and hypertensives :
0.001.

Statistical difference between rest and 60° tilt within the same group: 1,p<0.05; 11, p<0.01; fit

p<0.001.
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/45.5

301 301

201 201

101 101

P<0.01
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o
Baroreflex Slope ( msec/mmHg)

Y, p<0.05; ™, p<0.01; ***

p<

3

)

Hypertensives

N S(t-test)

\

!

Control Propr'anolol Control Propr'anolol

Fig. 6. Effects of intravenous propranolol (0.2 mg/kg) on baroreflex slope in normotensives

and hypertensives.
Further details are the same as Fig. 4.
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FREENT 2 MEET MEOFEHIC DV TIEFH
TELXWI ETHSH, Mancia 5%, neck chamber
PRHOERFEE2NT2MERHOFMERAT WS
2, KEREZAFELHMOEZEE» oBEHINLE

BEHTBY, EFEILCHAEELRVIZL, |
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Baroreflex Control of Heart Rate in Young Patients with Essential Hypertension  Shigeo
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Abstract

In order to elucidate the mechanism of impaired baroreflex in young patients with essential
hypertension, baroreflex was estimated at rest, during tilt, and after an intravenous injection of
propranolol (0.2 mg/Kg) in 15 patients with mild to moderate essential hypertension (group HT)
and 16 normotensive subjects (group C). Baroreflex sensitivity was assessed by determining the
slope of the regression-line that relates a rise of the systolic pressure to a prolongation of the R-R
interval during the transient rise of arterial pressure induced by an intravenous injection of
phenylephrine. Ratio of pulse pressure to stroke volume (PP/SV) was used as an index of aortic
distensibility. Resting systolic and diastolic pressure, heart rate and cardiac index in group HT
were higher than those in group C. Baroreflex sensitivity in group HT was less than that in
group C. Under resting condition, baroreflex sensitivity was found to correlate inversely with
blood pressure, but not with age, heart rate, total peripheral resistance or PP/SV. During the tilt
of 15°, total peripheral resistance tended to increase, but baroreflex sensitivity was not altered in
both groups. The tilt of 60° caused heart rate and total peripheral resistance to increase in
both groups. The average increases in heart rate and total peripheral resistance in group HT were
comparable with those in group C. Baroreflex sensitivity was reduced in group C but remained
unchanged in group HT during the tilt of 60°. Propranolol reduced heart rate and cardiac index
for two groups, but the average reduction of heart rate was greater in group HT than in group C,
After the injection of propranolol, baroreflex sensitivity was increased in group C but remained
unchanged in group HT. The results suggest that neither an increased B-adrenergic activity nor a
decreased aortic distensibility is a major factor which contributes to reduced baroreflex sensi-
tivity in young patients with essential hypertension, and that the modulation of baroreflex
by the tilt of 60° or propranolol, which is seen in normotensive subjects, is impaired in yvoung
patients with essential hypertension. Abbreviation: BS, baroreflex slope; CI, cardiac index; DBP,
diastolic blood pressure; HR, heart rate; IHR, intrinsic heart rate; MBP, mean blood pressure;
PP/SV, ratio of pulse pressure to stroke volume ; SBP, systolic blood pressure; SVI, stroke volume
index. TPR, total peripheral resistance.



