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Influences of phenylephrine on delayed afterdepolarization
and triggered activity in sheep Purkinje fibers'

SHI Wei-Bin, XU ¥You-Qiu, CHEN Xi-Luo. YU Pei-De
(Department of Physiology, Shanghui Second Medical University » Shanghai 200025, China)

AIM: To compare the effects of phenyle-
phrine {Phe) on DAD and TA in the absence
METH-
microelectrode

or presence of propranoclel (Pro).
ODS: Using
methods to record transmemhbrane potentials
in sheep Purkinje fibers. RESULTS: Per-
fused Phe 1 gmol L™ for 60 min, in the ab-
sence of Pro. Phe increased the amplitude of
DAD from 7.5+ 1.2 t0 9. 0+ 2. 0 mV (#=38,
P<C0.05), nonsignificantly changed the dura-
tion of DAD and induced TA in 3/11 prepara-
tions: but in the presence of Pro 0. 5 pmol
«L ! blocking F-adrenoceptors, the amplitude
of DAD increased from 7.24+1.8t0 8.3+2.1
mV at the first 20 min (=8, P<0.01). and
then decreased to 6. 3 1. 6 mV, the duration
of DAD prolonged from 192117 1o 280+ 27
ms {(n=28, P<C0. 0] vs control}, meanwhile

intracellular

Phe could suppress the TA induced by acetryl-
strophanthidin and this effect was blocked by
CONCLUSION: When Pro is effi-
ciently used in abolishing arrhythmias evoked

prazosin.

by catecholmines . apart from directly blocking
Pradrenoceptors ., relatively aggravating excita-
tion of a-adrencceptors to suppress DAD and
TA is one of the important reasons.
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Delayed afterdepolarization {DAD) and
triggered activity {TA? were the the electro-
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physiological basis of the cardiac arrhythmia
induced by digitalis Cate-
cholamine could strengthen these abnormal

Intoxication.

electric  activities wvia the activation of

f-adrencceptor. But the effect of the excita-

' tion of u-adrenoceptor on DAD and TA is still

in debate. Kimura found that phenylephrine
(Phe) had a strengthening effect on DADY'?,
while Hewett did not®",
pressive effect of Phe on transient inward cur-

In contrast, a sup-

rent was reported*’. Phe 1 umol-L ' excited
both a- and Padrencceptors™. The present
study observed the effect of Phe on DAD and
TA in the absence or presence of B-adrenocep-
tor blocker. The aim is to find out whether
the P-adrencceptor blocker has any influence
on when Phe affected DAD and TA. and the
possible mechanism of Phe effect.

MATERIALS AND METHODS

Adult sheeps (] or £), weighing 30+5 kg (n=
40>, were killed by cutting the carotid arteries. The
Purkinje fibers (5—10 mm long, 0. 5— L. 0 mm wide)
were mounted into the tissue bath 1. 3 ml.. The prepa-
rations were perfused with Tyrode solution gassed
with 95 % 0,45 % CO;er a2 5 mL *min~?, at 36
£0.5 C, pH 7. 4.

Extracellular stimuli were given at 1 Hz, 1 ms
square wave. and 150 %% of the diastolic threshold. In-
tracellular glass microelectrode filled with KCl 3 mol
*L~! was penetrated into the Purkinje cells and the
transmembrane potentiale were recorded. Alter 20
min equilibration pered. acetvlstropbanthidin ( Ace)
was added into perfusate 1o 0. 2£0.01 pmoal L™ (a=
18>. {The thicker the specimen in diameter was. the
bigher concentration of Ace should be). A stable DAD

with medium amplitude was induced in 1 b and was
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kept stable for another 2 h™, Phe was added 30 min
after the appearance of DAD.

Measorement of amplltude and duratlon of DAD
The maximel diastolic potential of 2 adjacent action
potentials wes connected as baseline. and the ampli-
tude of DAD was dencted from the distance between
the baseline and the peak of DAD. In the presence of
Phe, the DAD became flat, and for avoiding the mea-
suring error, the duration or width of DAD was mea-
sured at 50 % amplitude of DAD. The measuring
method was shown in Fig 1.

-

b

Fig 1. Measurement of amplliude (a—h} wad dura-
tlon (c—d) of DAD.

All drugs were products of Sigma Co.
Data were presented as * + 5, and ana-
lyzed with a paired ¢ test.

RESULTS

Influence of Phe on DAD induced by Ace
When the DAD was induced by Ace 0. 2 pmol
»L7!" and maintained in a stable level, Phe 1
pmol-L~" was added into the perfusate for 60
min. The amplitude of DAD increased from
control value 7,5%x1.31t0 8.0 2. 0 mV (n=
8, P<C0.05). The change of the duration of
DAD was negligible, from control value 213+
25 to 216+ 18 ms (P>>0.05). In 3/11 prepa-
rations, TA was induced by augmented DAD.
and lasted till the preparation lost its ex-
citability if Phe was not washed out
(Fig 2a).

Influence of P-adrenocepter blocker on
DAD  Perfusing the preparation with prora

Basic cycle length = 18 ]. 200 ma

Fig 2. Effects of phenylephrine (Phe) 1 pmol-L " 'on
amplitude and durailon of DAD. a-1. control. Ace
0-2 umol 'L '; a-2. 45 min after Phe 1 pmol +L™';
a-3. 43 min after Phe 1 pmol « L™ triggered activity
(TA) was indoced; a-4. washout Phe for 15 min, TA
disappeared. h-1. control. Ace 0.2 umol L'+ pro-
pranolod 0. 5 ymel'L™"; b-2. & b-3. 20 & 60 min after
Phe 1 umol - L.~', respectively; h-4. washouot Phe, 30
min,

nolol 0, 5 pmol L' for 100 min when the
DAD was in a stable level. the amplitude
changed from 7.2+ 1.5t0 7.6+ 1. 9 mV and
the duration lengthened changed from 212418
t0 224127 ms (n=8. P>>0. (5).
Influences of Phe on DAD
ence of Ace 0. 2 pmol-L~! and propranolol 0. 5

In the pres-

pmol-L~", the influences of Phe 1 pmeol «L !
on DAD was a biphasic one. At the first 20
min. the amplitude of DAD increased from
7.2+1.8t0 8.3+2. 1 mV (n=8. P<Z0.01)
and the duration of DAD prolonged from 192
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4+17 to 22434 ms (P<(0.05). Alterwards.
the amplitude of DAD decreased gradually to
6. 3+ 1. 6 mV (P<C0.01 vs control} and the
duration prolonged continuously to 280+ 27
ms (P<<0.01 vs control) at 60 min. These ef-
fects were reversable when Phe was washed
out. and DAD returned to the control level
(Fig 2b}.

Influence of Phe on TA
of propranolol 0.5 pmol+L™!, Ace 0.32 pmol
.L-' indoced TA in sheep Purkinje fibers®.
Adding Phe 1 pmol «L.~" decreased the frequen-
cy of TA or even eliminated it (n=6). When
the «,-adrenoceptor blocker prazosin 0.5 pmol
«1."% was added for 15 min, the effect of Phe
was blocked, the TA appeared again (n=3)
(Fig 3).

In the presence

DISCUSSION

B-Adrenoceptor agonist as isoprenaline
strengthened DAD by increasing its amplitade
and shortening its durtion. when the aog-
mented DAD reached threshold, TA would be
induced®’, Phe 1 pmol - L7! excited both a-
and B-adrenoceptors™’, its effect on DAD was
somewhat different from that of beta agonist.
It increased the amplitnde of DAD gradually
and showed almost no effect on its duration
for 60 min. In the presence of F-blocker. the
effect of Phe on DAD amplitude was biphasic,
a slight excitatory effect first followed by a
stronger inhibitory effect. Since the sustained
effect of Phe is 1o reduce the amplitude of
DAD and to prolong the duration of DAD
{make it become {lat}, the DAD becomes 100
difficult to reach the threshold potential, so it
will be helpful 1o eliminate the triggered activ-
ity. The effects of Phe were blocked by pra-
zosin, it indicates that effects were via the ex-
citation of e,-adrenoceptors. The sustained
inhibitory effect of Phe on DAD could be due
to the decreasing of intracellular calcium con-
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Fig 3. Elfects of phenylephrine (Phe) 1 ymol+L™" om
triggered nctivity (TA) imduced by Ace 0. 33 umol
«L7'. a. controt, Ace (.32 umal- L'+ proprandel
5 pmol<L™', TA was induced; b. after Phe 1 umol
«L7Y, 22 min. TA was abolished; c. effects of Phe
was blocked by prazoxin 0. 5 umol+-L~' [or 15 min, TA
appeared again.

centraiton by the regulaiton of IP; and DAG™
to activate protein kinase C (PKC)®, which
perhaps increases the activity of sodium-
potassium pump and calcium pump™.

Consequently, the «class I  ant-
arrhythmic agents as propranolol not only
block excitatory effect of the B-adrenocepiors,
but alsc relatively aggravate stimulation of a-
adrenoceptors, which will be helpful to sup-
press ectopic thythm. This might be another
important reason why 3-blockers are efficient-
ly vnsed in abolishing arrhthmias evoked by ex-
citation of sympathetic or augmentation of cat-
echolmines.
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.Since the influences of Phe on DAD is a
slight and slow process, it needs a long obser-
vation time. If the DAD induced in the experi-
ment is not stable or only keeps a short time,
1t will be difficult to observe the whole bipha-

sic process, that may be the source of argu-

—4]

ment in the previous study™~*'. However, the

species difference could not be excluded*™.
247~
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