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Abstract: The cardiovascular profile of tilisolol hyclrochloride, a new type B-blocking agent that

induces vasorelaxation after opening the potassium channels, was examined and the restdts were

compared with those of metoprolel and carteolol. Fifty-seven healthy yotmg volt}nteers were

entered into the current double-blind, placebe-controlled study. The clouble protocol of the

Master's test was used for the exercise. Tilisolel (IO mg, p.o.) decreased pre- and post-exei'cise

systolic blood pressure, pulse rate and double--product within 2 hr after the drug administration,

and it also redttced the increment of double-product by exercise at 1 hr as well as at 2 hr, which

could refiect inyocardial oxygen consumption. Metoprolol (40 mg, p.o.) ancl carteolol (5 mg, p.o.)

showed trends similar te those observed by tilisolol. Since tilisolol is well-tolerated ancl })ossesses a

cardiovasctdar profile similar to those of clinically well-established 6-blockers, it may become a

clinically useftil drug.
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INTReDUC7rlON

  Tilisolol hydrochloride, 4-[3-(tert-buthy-

lamino)-2-hydroxypyopoxy]-N-methyliso-

carbostyril hydrochloride (N-696), is a new

type B-blocker with vasorelaxing effect
thyough an opening of potassium channelsi'L').

It has beeR reported to be a non-selective agent

without intrinsic sympathomimetic action

(ISA) and membrane stabilizing action
(MSA)3). However, there is a lack of data

compariRg tiliso}ol with clinically we}l-

es£ablished B-blocking agents in humans with

regard to cardiovascular effects under the

same experimental condition,

  The present study was designed to iBvesti-

gate the effects of tilisolol olt systolic blood

pressure and pulse rate in the healthy yotmg

volultteers and £he results were compared with

those of metoprolol and carteolol. Metoprolol

is a typical Bi-selective agent without ISA and

with MSA, while carteolol is a noB-selective

agent with ISA aRd without MSA`i).
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METffoDs

  rl'he present study was carried out iR Yama-

nashi Medical University as an experimental

cettrse of clinical pharmacology. Fifty-seven

healthy youRg voluRteers; age 22.4±O.2 years

old, body weight 64.e ww+ l.O kg, male 55, female

2, participated in this double-blind, placebo-

controlled study. The over-all purpese and

desigR ofthe study were carefully explained to

the subjects as a group. The study was per-

forrried iR acco}"dance with the priRclples of

the Helsinki Declaration. The subjects were

free to drop out of the study at any time.

Before the study, the subject LmderweBt a

physical examination ai3d electroca}sdiogram

(ECG) recordiRg with an electrocarcliograph
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(Nihon-Kohden, ECG-6303, Tokyo, Japan).
Subjects demonstrating abnormal data oR any

examination were excluded from the study.

  Systolic blood pressure (mmHg) was mea-

sured in a sitting position usiitg an automatic

pneumatic cuff manometer (Sharp, MB-304H,

Tokyo,Japan). The pulse rate (beatsfmin) was

cotinted by palpation of the pulses oR the

radial artery. The double-product (mmHg･

beatslmin) was calculated as the produc£ of

systolic blood pressure and pulse rate, which

reflected myocardial oxygeR consumption.

The deuble protocol of the Master's test was

used for the exercise5). The oxygen saving

effect of drug was assessed by the reduction of

the increment in double-product by exercise,

as described previously6-8). The sub.jects were

randomly assigned to 8 groups to assess 8

different B-blockiltg dyugs, wamely, £ilisolol

group (active drug: n:10, placebo: n :9),

metoprolol group (active drug: n== 9, placebo:

n = 1O) and carteolel group (active drug: n =1O,

placebo: n :9). First, the cardiovascular para-

meters were measured before and immediately

after the Master's exercise to obtain control

values. Then, the parameters we}'e repeatedly

measured before and after exercise 1 hr aRd 2

hr after either B-blocker or placebo tablet was

orally given. ECG at rest was recorded between

1-2 hr after the drug admiltistration to assess

the effects of drugs en PQ interval, QRS width

and QTc.
  The drzigs used in this study were commei--

cially-available tablets of tilisolol hydrochloride

(IO mg, Toyama-kagaku, Tokyo, Japan),
metoprolol tartrate (40 mg, Ftljisawa, Tokyo,

Japan) aRd carteolol hydrochloride (5 mg,

Otsuka, Tokyo,Japan), The drugs were given

in a siRgle dose recommended for clinical use

for the treatment of esselttiai hyperteRsion.

The data were presented as mean±SE. Statis-

tical differences were ar}alyzed using paired or

unpaired Students t-test. A p value less thaR

O.05 was considered significant.

                 REsuLTs

  All volunteers were able to tolerate the

protocol of the present study. Neither symp-

tomatic hypotensien ner prearrhythmic events

was observed during any part of the study.

There were no significant changes in PQ

interval, QRS width or QTc en ECG recorded

during the study.

EXfacts ofP-blockers on systolic blood pressme and

Putse rate

  Tilisolol significantly decreased the post-

exercise systolic blood pressure and pulse rate

at 1 hr compared to the respective control

values, and decreased the pre- and post-

exercise systolic blood pressure and pulse rate

at 2 hr, as shown in Fig. IA. No significant

change was observed in the placebo group

except that the post-exercise pulse rate signi-

ficantly decreased compared to the control

value at 2 hr. There was a significant differ-

ence between the tilisolol and placebo groups

in pre-exercise pulse rate at 2 hr. However, no

significaltt change was observed in the incre-

ment of pulse rate by exercise in tilisolol as well

as placebo group, as shown iR Fig. IB.

  Metoprolol significantly decreased post-

exercise systolic blood pressure and pulse rate

at 2 hr compared to the respective centrel

values, as shown in Fig. IA. Ne significant

change was observed in the placebo group
except for the decrease ilt post-exercise systolic

blood pressure at 2 hr compared to the coRtrol

value. The increment in pulse rate by exercise

at 2 hr in the metoprolol group significantly

decreased compared to the control value, while

no significant change was observed in £he
placebo group. There was no significant dif-

ference in each parameter between the metop-

rolol and placebo groups.

  Carteelol significantly decreased the pre-

exercise systolic blood pressure at l hr and

post-exercise systolic blood pressure at 2 hr

compared to the respective control values, as

shown in Fig. IA. The drug sigRificantly
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Tilisolol Metoprolol Carteolol

   C 1-hr 2-hr C 1-hr 2-hr C 1-hr 2-hr
A) Pre- and post-exercise systolic blood pressure (SBP) and pulse
rate (PR) at control (C), 1-hr and 2-hr after the drug administration.

B) Effects of drtigs on the increment in pulse rate (A PR) by exer-

cise in the control (C) compared to 1-hr and 2-hr after drug admi-

nistration. Vertical bai"s represent SE. Open symbols represent the

results of active drugs, while closed symbols represent those of
placebo tablet. Asterisks represent significant changes from each

control value, or significant differences between active drug and

placebo groups. "p<O.05, ""p<O.Ol.

decreased the pre- and post-exercise pulse rate

compared to the respective control values at 1

hr as well as at 2 hr. There was no significant

change in the placebo group. There was a

significant difference between carteolol and

the placebo group in the pre-exercise systolic

blood pressure at l hr. Olt the other hand, no

significant change was observed in the incre-

ment of the pulse rate by exercise in tilisolol as

well as placebo group, as shown iR Fig. IB.

EX}iects ofP-blockers on double-product

  Tilisolol significantly decreased

exercise double-product at l-hr,

the

and

post-

 also
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     C 1-hr 2-hr C t-hr 2-hr C 1-hr 2-hr
   Pre- and post-exercise double product (DP) in the control (C)

compared to 1-hr and 2-hr after drug administration.

B) Effects of drugs on the increinent in double product (A DP) by

exercise in the control (C) compared to 1-hr and 2-hr after drug

administration. Vertical bars represent SE. Open symbols represent

the results of active drugs, while closed symbols represent those of

placebo tablet. Asterisks represent significant differences from con-

trol values, or significant differences between the active drug and

placebo groups. *p<O.05, ""p<O.el.

decreased the pre- and post-exercise double-

product at 2-hr, as shown in Fig. 2A. No
significaRt change was observed in the placebo

group. There was a significant difference

between tilisolol and the placebo group in the

pre-exercise double-product at 2 hr. However,

tilisolol significantly decreased the increment

of double-product by exercise at 1 hr as well as

2 hr compared to respective control values, but

there was no significant change in the placebo

group, as shown in Fig. 2B.

  Metoprolol significantly decreased post-

exercise double-product oR}y at 2 hr compared

te the control value, but there was no signi-

ficaktchange in the placebo group, as shown in

Fig. 2A. Metoprolol decreased the increment

of double-product by exercise at 2 hr com-

pared to the control value, but there was no

significant change in the placebo group, as

shewn in Fig. 2B. There was no significant
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difference in other parameters between the

metoprolol and placebo groups.

  Carteolol significantly decreased pre- and

post-exercise double-product at l hr and post-

exercise double-product at 2 hr compared to

the respective coittrol values, while no sigRi-

ficant change was observed in the placebo

group, as shown in Fig. 2A. However, there

was no significaRt change in the incremen£ of

the double product by exercise in the carteolel

or the placebo group, as shown in Fig. 2B.

There was no significant difference in ether

parameters between the carteolol and placebo

groups.
  The reduction in the increment of double-

preduct by exercise 1 hr after drug administra-

tien occurred in the order of tilisolol, carteolol

and metoprolol, and that at 2 hr was in the

order ef metoprolol, tilisolol and carteolol.

DIscussloN

  Given the pharmacological importance of

comparative studies of new agents with clini-

cally well-established drugs, we assessed the

effects of tilisolol on the cardiovascular system

in comparison with metoprolol and carteelol in

57 healthy young volunteers. The Master's

exercise test was used to precisely assess the

B-blocking action of these drugs and the

double-product was calculated to estimate the

effects on oxygen consumption6-8).

  Tiliselol decreased pre- and post-exercise

systolic blood pressure as well as pulse rate.

Metoprolol and carteolol showed similar
trends to these observed by tilisolel, suggesting

that the B-blocking actions of drEtgs were

achieved in each medicated group. The doses

of drugs used iR this study differed on a mg

basis, but their pharmacelogical efficacy for

patients with essential hypertension was re-

ported to be clinically similari-4'9). Taken

together, pharmacological properties, such as

cardioselectivity, ISA, MSA and vasodilator

action, seem to have little effect on the car-

diovascular parameters assessed in the present

study.

  In some placebo groups, post-exercise systo-

lic blood pressure at 2 hr, or post-exercise

pulse rate at 2 hr significantly decreased

compared with respective control values, Since

the same exercise protocol was repeated, a

conditioning mechanism might have affected

the results 2 hr after drug admiRistration.

  A non-invasive approach was used te assess

the oxygen-saving effect. The double-product

is a well-documented clinical index of myocar-

dial oxygen consumptien6-8). In the present

study, tilisolol decreased pre- and post-exercise

double-product within 2 hr, while other B-

blockers used in this study showed a similar

trend, but their potency and duration were

somewhat different. Fer example, enly tilisolol

showed significant reductions in the increment

of deuble-product by exercise both at 1 hr and

at 2 hr. The combination ef vasorelaxing

effects with B-blocking action might reduce

oxygen consumption effectively9-ii), however,

caution must be taken in interpreting the

present results, which were obtained from a

single dese drug study in healthy young
subjects.

  Since £ilisolol is well-tolerated and possesses

a cardiovascular profile similar to those of

clinically well-established S-blockers, it may

become a clinically useful drug. The data

shown in this study provide a convenient

guideline for estimating the cardiovascular

profile and oxygen saving-effect of new B-

blocking agents.
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