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Effect of Isoxsuprine on the Foetal Heart
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Isoxsuprine has been administered by

intravenous drip infusion

(0.4 to 0.6 mg per min) to 17 healthy women in the 7th to 9th month of
gestation and to 13 likewise healthy parturient mothers. Maternal blood
pressure, ECG, foetal ECG or PCG were continuously registered before,
during and after the administration of the drug. In cases of labour, intra-
amnionic tension was also recorded.

The drug frequently depressed maternal blood pressure and increased
the heart rate. The foetal heart rate was also accelerated, even with mater-
nal hypotension. The direct action of isoxsuprine on the foetal heart is

accepted as a fact.

The clinical employment of isox-
suprine was preceded by the animal
experiments of Lish et al. [12] and
the clinical observations of Bishop
and Wouters [3], Hendricks et
al. [8] and Eriksson and Wiquist [6]
who showed that the compound
reduced the motility of the pregnant
uterus, decreased its tonicity and
diminished the intensity and frequen-
cy of contractions. In clinical practice
isoxsuprine has proved highly efficient
for suspending uterine activity in
cases of threatening abortion or pre-
mature labour, and also for the relief
of dysmenorrhoea. Like papaverineg,
isoxsuprine induces vasodilatation by
stimulating the beta receptors and,
in large doses, by inhibiting the alpha

receptors. Its vasodilator action is
most pronounced in the muscles and
the skin so that the drug yields satis-
factory results in peripheral circula-
tory disorders as well.

Isoxsuprine, a drug with a struc-
tural formula similar to that of adren-
aline (Fig. 1), is well-known as an
uterine relaxant and vasodilator; in
adults it increases the heart rate and
depresses blood pressure. To suspend
uterine contractions, several intra-
muscular injections daily or 100 —200
mg in intravenous drip infusion are
administered; the infusion may be
continued during a number of hours
and even days.

The effect of the drug on the
foetus needs further elucidation. It

Fig. 1. Structural formula of isoxsuprine hydrochloride
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was found by standee et al. [17] and
Shenker [16] that isoxsuprine stimu-
lated the foetal heart. The present
study was designed to study the effect
of the compound on maternal blood
pressure, ECG, as also on foetal heart
rate.

Material and Methods

Isoxsuprine was administered in intra-
venous drip infusion to

(1) healthy pregnants
9th mont of gestation;

in the 7th to

(2) to pregnant patients in normal
term labour; this group included two
cases in which the amniotic fluid was

contaminated by meconium and the foetal
heart sounds were anomalous (Table I).

ad (1). Seventeen pregnants were
treated prior to the onset of labour. Before
the examination, 5% dextrose solution
was dripped into the cubital vein for 30
min during which the maternal ECG was
registered from standard leads, maternal
blood pressure was determined at 2—3
min intervals, and the foetal phonocar-
diogram was continuously recorded. Sub-
sequently, 20 mg/100 ml of isoxsuprine
was added to the infusion and the drip
was so adjusted that the patients received
0.4 to 0.6 mg of the drug per minute.
The drip was arrested after further 30—
60 min but the said parameters were
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recorded for another 1—2 hrs. Complaints
of the patients were likewise registered.

ad (2). Thirteen women in labour were
given isoxsuprine in intravenous infusion
after the spontaneous or induced rupture
of the foetal membrane. Dosage of the
drug and recording of maternal ECG
and blood pressure were as above. Uterine
activity was continuously registered by
means of an intraamnionic (transcervical)
catheter, while foetal heart rate was moni-
tored by means of a foetal scalp electrode
as designed by Hon [9] and modified by
Komaromy [11]. An 8-channel Galileo
type apparatus was used forthe recording of
maternal ECG, foetal direct ECG and
PCG, and of intrauterine tension.

R esults

ad (1). Blood pressure decreased
by about 20 mm Hg in 11 of the 17
cases; in two cases the decrease
amounted to 35 and 40 mm Hg
respectively. Diastolic pressure de-
creased by 10to 20, at most by 25 mm
Hg. Three patients displayed signs of
supine hypotension which was cor-
rected by a change to lateral decub-
itus. The onset of hypotension occur-
red 3 to 9 min after isoxsuprine

Table |

Effect of isoxsuprine on maternal blood pressure and heart rate, and
on foetal heart rate

Maternal Foetal
blood pressure heart rate heart rate
decreased unchanged increased unchanged increased  J unchanged
Between 7th and 9th month
of gestation (17 cases) " 14 3 12 5
During normal term labour
(13 cases) 7 8 5 9 4
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treatment had started and reached
its lowest point after 20 to 30 min.
Normalization of blood pressure began
5 to 25 min after cessation of the
drip, but in three cases the initial
value had been reached before ter-
mination of the infusion.

Fourteen pregnants responded to
isoxsuprine by a 15 to 36 per min
increase in heart rate and fall in

maternal heart rate
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42/min. Tachycardia usually began
after 7 min (from 4 to 13 min ) (Figs
2, 3). The heart rate of 5 foetuses rose
negligibly, not more than by 10 per
min during drug administration. Since
slight fluctuations had been registered
prior to isoxsuprine treatment also,
such cases were classified under the
head ing “‘nochange”. There was no foe-
tus displaying a decrease in heart rate.

0 2 4 6 8 10121416 18202224268 30 323436 3840 4244464850 52 54565860min

Fig. 2. Changes induced by isoxsuprine in maternal heart rate and blood pressure
and in foetal heart rate

blood pressure recorded in 10 cases.
In one case, hypotension was not
accompanied by an increase in heart
rate. Isoxsuprine had no effect on
sinus arrhythmia and the course of
the ECG curve. The decrease of blood
pressure was usually preceded by an
increase in heart rate between the
3rd and the 9th min; this usually
reached a peak after 12 min, to return
to the initial value 5 to 15 min after
termination of the drip.

Foetal heart rate was increased in
all cases; the maximum increase was

ad (2). Among the 13 pregnants,
blood pressure fell in 7 and heart rate
rose in 8 cases. Hypotension was so
severe in two cases (from 130/80 to
70/50 and from 135/90 to 80/50 mm
Hg, respectively) that even a change
from supine to lateral position was of
no avail so that the treatment had
to be stopped. Maternal heart rate,
too, was elevated in both parturients
but it became slower at the lowest
point of hypotension.

Foetal heart rate rose in 9 cases,
but the rise was inferior to that

3* Ada Paediatrica Academiae Scientiarum Ihtngaricae 11, 1970



204

Fig. 3. Effect of isoxsuprine: increase in maternal
changed maternal
registered in the first group; its

maximum was 26/min. This may
have been due to that foetal heart
rate usually decreases during uterine
contractions so that these counteract
the effect of isoxsuprine. It was remark-

Fig. 4. Administration of isoxsuprine followed by
slight decrease in blood pressure; reduced frequency and
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and foetal
blood pressure

heart rate with 'un-

able that foetal heart rate did not
decrease even in the said two cases of
a steep fall of maternal blood pressure.

In two cases foetal heart rate had
decreased before isoxsuprine admin-
istration (Fig. 4). The drug had no

increased maternal heart rate and a
intensity of contractions.

W hile foetal heart rate was accelerated, its decrease during contractions persisted
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effect on the foetal ECG although it
induced a 6 to 18 rise heart rate both
during and between contractions.

Whenever there was a change in
maternal blood pressure as well as in
maternal and foetal heart rate, the
approximate point of time at which
the isoxsuprine-induced change had
begun, was computed. It was found
that maternal heart rate was the first
to increase; it was followed after 2—3
min by a rise in foetal heart rate
and after another 2 min by maternal
hypotension.

Under the effect of isoxsuprine,
uterine contractions became less
frequent and less intensive, especially
at the onset of labour (Fig. 4). In
five cases there was no change in
uterine activity (where it reached 200
to 250 Montevideo units) ; in two cases
there was a slight diminution in the
number of contractions without relief
of pain.

Discussion

Isoxsuprine, an uterine relaxant, is
mainly employed in cases of threaten-
ing abortion or premature labour. The
drug often accelerates maternal heart
rate and depresses maternal blood
pressure. Tachycardia seems to be the
more frequent effect: it was observed
in 22 pregnants out of a total of 30,
while hypotension occurred in 18
cases only. When both phenomena
occurred together, tachycardia pre-
ceded hypotension by 4 to 5 min.

The foetal cardioacceleratory effect
of the drug is of especial importance.
Increase in foetal heart rate preceded
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hypotension but ensued after the rise
of maternal heart rate. This would
mean that isoxsuprine passing into
the foetal circulation, affects the
foetal heart in a direct way. The
theory would be irrefutable if chemi-
cal determination of isoxsuprine in
blood were available. As to its passage
through the placenta this has been
demonstrated for adrenaline, a com-
pound of similar structure.

Maternal tachycardia and hypo-
tension are often associated with an
increased foetal heart rate. An ob-
vious explanation of this association
would be that foetal tachycardia is
a consequence of changes in maternal
blood pressure and uterine circula-
tion. Our observations do not, how-
ever, support this theory. There were
three cases in which foetal heart rate
increased, although maternal blood
pressure and heart rate remained un-
changed. Again, in five cases changes
in maternal haemodynamics failed
to affect the foetal heart sounds.
According to Gebiss and Pick [7]
the uterine vessels are devoid of beta
receptors. Neither can maternal hypo-
tension be the source of increased
foetal heart rate because, whenever
the two phenomena appeared to-
gether, maternal hypotension always
occurred a few minutes later. Ebner
et al. [5] observed foetal bradycardia
during maternal hypotension follow-
ing spinal anaesthesia; the decrease
in foetal heart rate was proportional
to the degree and duration of the
hypotension. Hon et al. [10] found
that a fall in blood pressure in con-
sequence of epidural anaesthesia gave
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rise to foetal bradycardia. We, too,
observed foetal bradycardia in supine
hypotension and in cases of placenta
previa accompanied by heavy loss of
blood and hypotension. Isoxsuprine
did not induce foetal bradycardia in
the material of this study, although
some of the drops in blood pressure
were to levels of 80 and even 70 mm
Hg. This observation is in harmony
with the finding of shenker [16] in
that isoxsuprine counteracts the effect
of maternal hypotension on foetal
heart rate.

There are numerous experiments to
show that tachycardia is among the
earliest consequences of a disturbance
in foetal oxygen supply. It was shown
that the first response of the foetus
to incipient hypoxia is an acceleration
of the heart beat. Slight hypotension
elicited by chlorpromazine was found
to be followed by moderate foetal
cardioacceleration [1, 2]. Bradycardia
ensued only if the drop in maternal
blood pressure was considerable or if
foetal blood supply was disturbed by
a twisting of the umbilical cord. Qitir-
tigan and K atigbak [14] registered
tachycardia in 19 foetuses and dem-
onstrated a simultaneous acidosis in
the blood of the umbilical artery.
Also Born et al. [4], further Rey-
[15] demonstrated in animal
experiments the co-existence of tachy-
cardia and incipient hypoxia.

It will now be evident why we
refuse to regard isoxsuprine tachy-
cardia as being due to maternal
haemodynamic factors and are con-
vinced that the increase in foetal
heart rate is a direct effect of the

nolds
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drug. Tachycardia increases cardiac
output and so improves foetal circu-
lation, oxygen supply and carbon di-
oxide release. Since the elevation of
foetal heart rate persists when mater-
nal hypotension would be expected
to give rise to pathologic bradycardia,
it is safe to assume that isoxsuprine
inhibits or delays the development
of foetal acidosis. Isoxsuprine does
not change the character of anoma-
lous heart sounds; and the decrease
in foetal heart rate during uterine
contractions remains as before, al-
though the compensatory effect of
the increased foetal heart rate may
be operative both during and be-
tween contractions. It seems therefore
justified to determine the effect of
isoxsuprine on the evidence of changes
in the foetal acid-base balance.
Investigations in this respect are in
progress.
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