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Abstract:

Introduction: Elective induction of labor increase the risk of cesarean section rate. pharmacological
methods Including prostaglandins and oxytocin that are used. Another thing that may be helpful in the
process of induction (propranolol), which is a type 1 and 2 beta-adrenergic receptor blocker. Stimulation
of these receptors inhibits uterine contractions. Due to the inconsistent results from different studies as
well as the small number of studies in this field, and the importance of the potential side effects of high
doses of oxytocin on the health of the mother and fetus, this study aimed to evaluate the use of
propranolol plus oxytocin compared with oxy oxytocin alone on the progress of the delivery.

Methods: This study was a controlled double-blind clinical trial, and 50 cases in each group. inclusion
and exclusion criteria were considered. In Group oxytocin, oxytocin was started in 2 mlu / ml, and every
15 minutes in the same amount was added to the good contractions (three good contractions in 10 min),
respectively, then 8 hours continued. In the propranolol group, before induction, 2 mg propranolol
intravenously and slowly at a speed of 1 mg per minute were injected and then with oxytocin induction
was established as above. Delivery and patient follow-up data were recorded.

Findings: In our study, the effect of propranolol on labor were investigated, propranolol has been able to
reduce the duration of latent phase in the case group than the control group. (P =0.000). The mean
duration of the active phase and second stage of labor were studied in two groups was not statistically
significant, (P =0.703) for the duration of the active phase and (P =0.509) for the second stage of labor. In
our study delivery and the cause of cesarean delivery and Apgar score at 5 minutes’ infants were
compared. in our study, the cesarean rate in the control group was higher, but the difference was not
statistically significant (P =0.106).

Conclusion: In total, according to the studies and research it seems that propranolol can be used to help
labor.
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Introduction:

The normal delivery period is different in
women, and normal delivery in primigravid
women has a slow progression, which is
associated with many fetal complications
and is one of the important reasons for
emergency cesarean delivery. Disturbances
in normal delivery, especially in non-
advanced societies, are a common problem

(0).

Induction of labor is always a concern in the
case of an inappropriate cervix (1) and the
use of methods to prepare the cervix has
always been desirable. Shortening the
delivery time to reduce the complications
caused by it has always been a concern at
the same time, induction of elective
childbirth increases the risk of cesarean
section by two to three times (2-4).

The cause of 30% of cesarean sections is the
failure of the labor process or dystocia (5).
One of the major causes of dystocia leading
to cesarean section is stopped labor due to
decreased activity of the uterus muscles (6-
8), which can lead to increased labor time,
fetal distress and maternal problems.

Various methods are used to prepare the
cervix, including mechanical methods (9)
and pharmacological methods.

One of the pharmacological methods is the
use of prostaglandins and the use of
oxytocin, which alone or in combination
with other methods for the preparation of
cervix is used. Maternal pain that can be
accompanied by anxiety in the mother can
lead to increased catecholamines in the
blood, which, by stimulating beta-adrenergic
receptors in the uterus, can reduce the
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severity of uterine contraction and
imbalance in the labor process.

Another possible contributing factor in the
induction of labor is propranolol, a blocker
of beta-adrenergic receptors of type 1 and
type 2. The stimulation of these receptors
inhibits contractions of the uterus. In some
studies, propranolol has been shown to
cause contractions in the uterus and some
other studies have acknowledged that using
it can reduce the delivery time without
having a harmful effect on the infant.

Propranolol is categorized by the Food and
Drug Administration (FDA) as Group C
medications during pregnancy, and its
administration to stimulate delivery does not
affect the overall fetal heart rate and
maternal general health. Although some
studies have shown that propranolol alone or
in combination with oxytocin can be
effective in reducing cesarean section, there
are other studies that show no such decrease,
and only the effect of it is limited to
reducing the duration of labor or the amount
of oxytocin consumed.

In a study by Margani et al. In 2016 in
Kurdistan, Iran, the effect of oxytocin alone
on oxytocin plus oral and intravenous
propranolol in the development of delivery
was studied. The duration of the first stage
of labor in the oxytocin alone group was
197.25 + 66.9 min, more than oral oxytocin
with oral propranolol (128.25 £+ 35.29) min
and oxytocin with intravenous propranolol
(122 + 23) min. This difference was
significant between the three groups.

Also In the study of Kashanian et al. In
Tehran, Iran  University of Medical
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Sciences, the effects of oxytocin alone and
administration of oxytocin and propranolol
on labor were studied. The mean interval
between initiation of induction and
dilatation of 3-4 hours in the propranolol
group on the first day was significantly
lower than that of oxytocin group (11).

Considering the discrepancy between the
results of various studies as well as the few
studies done in this field, the importance of
the potential side effects of high dose
oxytocin on maternal and fetal health, this
study was conducted to evaluate the use of
propranolol plus oxytocin compared to
oxytocin alone on the progression of labor.

Methods:

This study was a double-blind clinical trial
in Sayyad Shirazi Hospital in Gorgan, Iran.
The number of subjects was determined
based on the formula for determining the
number of samples, in each group, 50 were
determined.

The conditions for entry into the study and
exclusion criteria were considered. All
patients agreed to participate in the study.
Also, arrest labor cases were excluded for
reasons such as inadequate uterine
contraction, pelvic misalignment,
inappropriate  presentation, macrosomal
embryos, or anatomical abnormalities of the
mother. Patients were randomly assigned to
one of two groups.

All initial examinations were done by the
researcher and then the induction was
initiated by the researcher and continued and
control until delivery by other colleagues
(obstetric and obstetrical assistants, medical
students or midwives), who had no
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information  about the injection of
propranolol and also the patient had no
information about the induction (double-
blind).

In the oxytocin group, oxytocin was started
at 2 mlU / ml and increased every 15
minutes to achieve the desired contractions
(3 good contractions in 10 minutes) or up to
a maximum of 30 mIU / ml and then at this
rate, it lasted for a maximum of 8 hours.

In the case of entering the active phase, the
induction continued until delivery, and if the
active phase did not start (dilatation 3-4 cm)
after 8 hours, the inoculation was
discontinued and the patient was transferred
to the department and the next day the
induction was performed as The above.

In the absence of response to induction at
the end of the second day, a cesarean section
was performed. In the propranolol group, 2
mg of propranolol was given intravenously
and slowly at a rate of 1 mg/min before
induction, and then induction with oxytocin
was performed as above.

On the second day, 2 mg intravenous
propranolol was injected and the entire
induction ~ procedure  was  continued
according to the oxytocin group. Blood
pressure of patients every one hour and heart
rate of the fetus was monitored every 15
minutes. Patients' status was followed up
and the information was recorded.

Statistical Analyses:

The collected data were analyzed by SPSS
software version 18. The mean and
frequency and percentage are used to
describe the data. Chi-square test (2 ) was
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used to compare the groups. Also, for
quantitative data, independent t-test and
Mann-Whitney test were used.

Findings:

According to the implementation method, as
previously  explained, the necessary
interventions were performed in each group.
The mean age of the patients was
(23.79+4.2) years, the maximum age was 35
and the minimum age was 16 years.

The mean age was in the control group
24.44 + 4,30 years and this was 23.31 + 3.60
years for the case group. This difference in
age was not significant in the two groups
(P=0.105). The mean gestational age in
control group and in case group was 38.34 +
0.96 and 38.36+1.12 weeks, respectively.
The difference between the mean gestational
age in the two groups was not significant.
(P=0.704).

In both groups, the duration of the latent
phase, the active phase and the duration of
the second stage of labor, from the time of
fullness of the patient to the delivery, were
examined and recorded. Initially, the
duration of the latent phase was evaluated in
the case group, with an average of 6.14 +
4.81 hours. In the control group, the mean
time was 7.41 + 6.7 hours.

On the other hand, according to the Mann-
Whitney test, the difference between the two
groups  was statistically  significant.
(P=0.0001). On the other hand, the average
active phase and second stage of labor were
examined in two groups and also compared
with Mann-Whitney test, which was not
statistically significant, (P =0.703) For the
duration of the active phase and (P = 0.509)
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for the second stage. As is evident from
these results, the wuse of intravenous
propranolol in mothers has reduced the
delivery time of the latent phase.

The birth weight of newborns was compared
between the two groups, which in the case
group was 2961.66+186.16 grams and
3036.6£329.9 in the control group, and this
was not statistically significant. (P=0.322)

The two groups were compared in terms of
the type of delivery, the reason of Caesarean
section and Apgar score of 5 minutes. The
results of this study showed that in the
control group, 16 cases (32%) had cesarean
delivery and in case of group 9 cases (18%)
had cesarean delivery, although the delivery
rate of cesarean was higher in the control
group, but this difference was not
statistically significant based on the Chi-
squared test. (P=0.106)

Among the cases of cesarean section in the
case group, there were 3 cases of arrest of
dilatation, 4 cases did not respond to
induction and 1 case of fetal distress. In the
control group, 7 cases of cesarean section
were discontinued, and 9 cases did not
respond to induction.

According to the 5 minute Apgar score, the
two groups were compared, in the case
group 8.66 + 0.71 and in the control group
was 8.64 + 0.52, which was not statistically
significant. (P=0.874).

Discussion:

Several studies have been conducted on new
methods for preventing cesarean delivery,
due to decreased contractions of the uterus
and due to increased complications of
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cesarean delivery. In Nuli-par women,
active labor management has reduced the
duration of labor, but there is not enough
evidence for a decrease in cesarean section
(25-28).

This study was a double-blind clinical trial
in Sayyad Shirazi Hospital in Gorgan. The
number of subjects in each group was 50.
According to the criteria for entry and exit,
patients were randomly assigned to one of
the groups in one of two groups. The mean
age of the control group was (24.44 * 4.30)
years and this was 23.31 + 3.60 years for the
case group.

In our study, the effect of propranolol on the
duration of delivery was studied. In this
study, propranolol has been able to short the
latent phase in the case group compared to
the control group. (P = 0.0001). On the other
hand, the mean active phase and the second
stage of labor were examined in two groups,
which was not statistically significant (P =
0.703) for the duration of the active phase
and (P =0.509) for the second stage.
According to the results of our study in the
study of Ziolkowski et al. (14) in Poland in
1994 (sample size 60) and Palomaki et al
(15) in Finland in 2006 with a sample size of
107 such as our study, the duration of the
latent phase of labor in The propranolol
group was significantly less than the control
group .in Kashanian et al. (10) in Iran in
2009 with a sample size of 150 pregnant
women, The mean response time for
induction to delivery and duration of labor
in propranolol group was lower than the
control group and In another study by
Mitrani  (16), the administration of
propranolol in a labor-induced disorder
accelerated the labor process, which is
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consistent with our findings. It seems that
accelerating the labor process is due to the
presence of beta-adrenergic receptors on
myometers and their containment, which can
increase uterine contractions (17, 10).
Propranolol, in the in-vitro environment,
looses the smooth muscle of the uterus of
the non-pregnant rat and contributes to the
contraction of the smooth muscle of the
pregnant rat, and in another study (18),
propranolol has been opposed to the
inhibitory effects of the contraction of
rhythoderin. It seems that the level of beta 2
adrenergic receptor decreases in the duration
of the labor relative to the non-pregnant
uterus (19), and this may reflect the down-
regulation of these receptors during labor
and as a result of the onset of uterine
contractions At this time (20, 21)
Propranolol, a beta-1 and beta-2
adrenoreceptor blocker, apparently does not
appear to affect beta-3 clay found in
myometer.  And administration  of
propranolol in maternal horses has been
significantly reduced at the time of exiting
embryo membranes (22).

Based on the above studies, propranolol
seems to be used to improve the course of
labor. In a study (15) on 107 women who
were arrested in the first stage of labor due
to  inadequate  uterine  contractions,
propranolol was injected intravenously into
one or two doses of 2 mg, followed by
oxytocin, and in the other group, only
oxytocin was given.

In this study, the prevalence of cesarean in
propranolol group was not changed, but the
duration of labor in this group was shorter,
and on the other hand, it was not
problematic for newborns. Therefore, the



Int ] Med Invest 2017; vol 6; num 4; 176-185

researchers suggested that propranolol can
be effective in stopping the course of labor
as help. These results are consistent with the
results of our study.

The two groups were compared in terms of
the type of delivery, the reason of Caesarean
section and Apgar score of 5 minutes. The
results of this study showed that in the
control group, 16 cases (32%) had cesarean
delivery and in case of group 9 cases (18%)
had cesarean delivery, although the delivery
rate of cesarean was higher in the control
group, but this difference was not
statistically significant based on the Chi-
squared test. (P = 0.106). In a randomized
trial similar to the present study, in 1997 in
Florida, with a sample size of 430 cases, it
was found to be 50% lower in cesarean rate
(29), but we failed to confirm this finding,
and in the study Direkvand Moghadam et al.
(12) In Iran in 2009 with a sample size of
146 pregnant women, the prevalence of
cesarean section in the placebo group was
higher than the propranolol group, which is
not consistent with the results of our study.
One of the reasons is that the rate of baseline
cesarean in hospitals varies in two studies;
on the other hand, Palomaki et al. (15) in
Finland in 2006 showed a significant
difference in the type of delivery in women
under study. Did not give The reason for this
is the lack of clarity in the timing of the
second dose of propranolol and the
consideration of the parity of the patients
studied, which certainly affects. However,
all pregnant women we studied were
Nulliparous, but the results were consistent
with the other studies. Since propranolol has
a half-life of 2-3 hours, it effects in 1 hour
after injection (30). In studies that saw a
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decrease in cesarean rate in the case group,
the frequency of injections of propranolol
was more than once, and it seems that
Repeated injection of propranolol may have
a better effect on reducing cesarean section.
According to the 5 minute Apgar score, the
two groups were compared, in the case
group 8.66 + 0.71 and in the control group
was 8.64 + 0.52, which was not statistically
significant. (P =0.874).

In a study by Direkvand Moghadam et al.
(12), the results of the study indicate that in
the two groups, Apgar in the first and fifth
minutes of the infant, are similar. In a study
on 107 women who had an arrest of labor
due to inadequate uterine contractions,
propranolol was injected intravenously in
one or two doses and then oxytocin was
injected, and in the other group, only
oxytocin was given. In this study, the
neonates of the two experimental and
control groups were similar in terms of the
first and fifth minutes of the Apgar score
and were not statistically significant, which
is consistent with our study.

Sanchez et al. (23) In 1997, in Florida, in a
study of women with insufficient
contractions of the uterus in the first stage of
labor, in the test group, with oxytocin
infusion, 2mg propranolol was injected
intravenously, and in the group Oxytocin
with placebo, only oxytocin infused and
They concluded that the neonates of the two
groups were in the same condition in Apgar
scores. There was no significant difference
between the two groups in terms of Apgar
scores and PH of the umbilical artery.

Conclusions:
In general, according to the studies and the
present study, it seems that propranolol can
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be used to help the course of labor. If labor
is shortened based on indications in labor,
our results indicate that propranolol is an
appropriate drug for shortening labor time. It
IS suggested that a study with a higher
sample size be considered. It is also
suggested that possible complications in the
case and control group should be
considered, and a study should be designed
to evaluate the effects of multiple doses of
propranolol.
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Figure.1l: Comparison of latent phase duration in case and control groups
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Figure.3: Second stage of labor in case and control group

Figure.4: Type of delivery in case and control group.
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