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Abstract: The effect of pethidine on the contractility of myometrial strips was stud-
ied in vitro. Myometrial strips were taken from the lower segment of 32 term par-
turients, undergoing low transverse caesarean section at Siriraj Hospital. Nine par-
turients were excluded from the study because their myometrial strips showed no
spontaneous contraction in vitro. Of the 23 parturients with active strips, 10 were in
latent phase and 13 were in active phase. The myometrial specimen from each
parturient was divided into 2-6 small strips of equal size which were then randomly
used as either control or experimental strips. The pattern of isotonic contraction
was studied. In comparison with the time-matched control, pethidine in therapeutic
concentrations (0.25, 1, and 4 pg/ml) did not exert any effect on the amplitude and
period of myometrial contraction. However, at the extra-high concentration of 40
ug/ml, which was 160 times greater than the therapeutic serum level, pethidine low-
ered the amplitude or strength of myometrial contraction in the active phase group,
while the period of contraction was shortened in both the active and latent phase
groups. Further study is suggested to confirm these effects in vivo. (Thai J Obstet
Gynaecol 1992; 4: 1-6.)
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Pethidine, a morphine deriva-
tive, has long been used as an obstet-
ric analgesic. Its effect on the uterine
contractility became a point of interest
in 1943 when Gilbert and Dixon®
observed that pethidine shortened the
course of labour. Despite the fact that
many investigators have reported the
effect of pethidine on the uterine or
the myometrial contractility, the re-

sults still remain inconclusive. The
results may be enhancement, inhibi-
tion or no effect at all®!). The contro-
versy based on several different fac-
tors, such as study design, dosage of
pethidine, route of drug administra-
tion, contamination with other agents,
condition of the subjects, data and
parameters analysis, etc.(1),

The objective of this study is
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to investigate the direct effect of
pethidine on the myometrial strips
from the lower segment of human
term gravid uterus, in vitro.

Materials and Methods

Informed consents were ob-
tained from 32 term gravidas (37-42
weeks of gestation). Unfortunately 9
parturients were excluded afterwards
because their myometrial stips showed
no spontaneous contraction in vitro.
Among the 23 parturients who ful-
filled our experimental criteria, 10
were in latent phase and thirteen in
active phase of labour. None had pre-
viously scarred uterus. None received
any drugs potentially effecting uterine
contractility within 24 hours before
operation. These women underwent
caesarean section under epidural ana-
esthesia in the Department of Obstet-
rics and Gynaecology at the Faculty
of Medicine Siriraj Hospital, Mahidol
University, from January to December
1989.

A small segment of uterus was
excised from the upper margin of the
uterine incision during low transverse
caesarean delivery. The tissue was
rapidly immersed in Kreb’s solution®¥,
then delivered to the laboratory to be
immediately tested or stored at 4° C
over night and tested the next day.

In general, each uterine speci-
men was divided into 2-6 small strips,
approximately 10x5x2 mm in size.
These myometrial strips were dis-
sected in such a way that the long
axis of collagen fiber oriented parallel

to the long axis of the strips. One end
of each strip was anchored to a L-
shaped glass rod in a 25 ml smooth
muscle chamber containing Kreb’s so-
lution at 37° C, pH 7.35-7.45, con-
tinuously gassed with 95% O, and 5%
CO,, the other end was suspended to
a displacement transducer (Myograph
type A:NARCO Bio-system, part No.
705-0001) which transformed me-
chanical events to electrical impulses
then transferred the impulses to a
physiograph (NARCO Bio-system :
amplifier type 7070, part No.
7160038). The experimental sets were
left not more than 3 hours for the
regular pattern of isotonic contraction
to be detected. Any strips without
spontaneous contraction within 3 hours
were discarded. The active strips were
randomly taken as either a control or
experimental strip. In this study the
control strip was called “time-matched
control” because it was compared si-
multaneously with the experimental
strip.

The baseline contractions were
observed for 30 minutes then the
interventions were performed. One
hundred microliters of distilled water
was added to the control chamber. At
the same moment, 100 microliters of
diluted pethidine was added to the
experimental chamber. The contrac-
tions were observed for another 30
minutes then the tracing of myogram
was obtained for analysis.

The tracings were sent to an
assistant for data measurement to pre-
vent observational bias. The parame-
ters of contraction analysed in this
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study were the amplitude and the pe-
riod. A period of contraction was de-
fined as the time - interval between the
beginning of a contraction of interest
and the beginning of a previous con-
traction®. A period of contraction
represents a reverse assessment of fre-
quency within a brief period of time.
The contractility changes were pre-
sented in ratio between the value of
parameters which averaged 30 minutes
after the intervention (AF) to those
before the intervention (BE), or AF/
BE. The difference between AF/BE of
the experimental strips and that of the
control strips was assessed by
Wilcoxon signed rank test. The p
value of less than 0.05 was considered
to represent a significant difference.

Results

The characters of the 23 par-
turients including age, length of gesta-
tion, gravidity, parity, number of abor-
tion and indications for caesarean sec-
tion are presented in Table 1. The
pattern of contraction before the inter-
vention was represented by the period
averaged for 30 minutes before inter-
vention as shown in Table 2. In the
latent group, the average period of
control strips was 10.70 + 6.08 min-
utes and that of the experimental strips
was 12.00 = 7.78 minutes. In the ac-
tive group, they were 11.92 = 7.72
minutes and 11.75 *+ 6.02 minutes re-
spectively. The data, as tested by
Wilcoxon signed rank test, demon-
strated that the pattern of contraction
before any intervention was the same

in the control and in the experimental
groups.

Table 1 Characters of the 23 parturients

Characters Mean SD
Age (yr) 24.30 3.98
GA (wk) 39.65 1.68
Gravida 1.52 0.93
Para 0.22 0.51
Abortion 0.35 0.36
Indications for C/S n
Breech 18
Fetal distress 3
Placenta previa 2

Table 2 Patterns of the contraction before
intervention

Period (minutes)

Groups
n Mean SD
Latent 0.1827
Control 24 10.70 6.08
Experiment 24 12.00 7.78
Active 0.3934

Control 35 1192 727
Experiment 35 11.57 6.02

The effects of pethidine on the
contractility of myometrial strips are
shown in Table 3. In comparison with
the time-matched control, therapeutic
dose of pethidine, e.g. the concentra-
tion of 0.25, 1 and 4 pg/ml (22, 23),
did not exert any effect on amplitude
and period in the latent group. Similar
results were obtained in the active
group except at the dosage of 4 ug/ml
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where the period was slightly de-
creased. However, at the extra-high
concentration of 40 pyg/ml, which was
160 times greater than the therapuetic
serum level, pethidine lowered the
amplitude or strength of myometrial
contraction in the active phase group,
while the period of contraction was
shortened in both the active and latent
phases groups.

Discussion

From this in vitro study, it was

illustrated that pethidine in a ther-
apuetic dosage did not exert any
marked direct effect on both the pe-
riod and amplitude of contraction of
the myometrial strips from the lower
uterine segment. The effects on the
strips from latent and active phase
parturients were similar. This finding
contrasted to those of many recent
studies, both in vivo and in vitro,
which reported the enhancement effect
trend®®.

It is difficult to interpret those

Table 3 Ratio of the parameters after intervention (AF) to the parameters before intervention (BE)

Group Pethidine AF/BE
. dose Control Experiment Difference
Active p
(ug/ml) n Mean SD Mean SD Mean SD
Amplitude 0.25 11 1.01  0.15 1.01  0.20 0.00 0.26 0.4646
1.00 9 1.00 0.17 111 0.29 0.11 035 0.1871
4.00 7 093 0.13 092 027 -0.01 034 0.4329
40.00 8 091 0.09 0.72 0.06 -020 0.14 0.0086
Period 0.25 11 1.08 0.41 1.23 040 0.15 0.66 0.1870
1.00 9 1.00 0.13 1.17  0.46 0.17 045 0.3392
4.00 7 1.06 0.10 094 012 -0.13 0.18 0.1455
40.00 8 1.00 0.11 074 024 -027 031 0.0178
Group Pethidine AF/BE
dose Control Experiment Difference
Latent P
(ug/ml) n Mean SD Mean SD Mean SD
Amplitude 0.25 6 094 0.26 1.02 0.15 0.08 0.24 0.2315
1.00 8 097 0.32 1.01 0.32 0.04 0.58 0.4443
4.00 6 096 0.12 1.04 0.18 0.08 0.10 0.1727
40.00 4 087 0.20 068 0.17 -0.19 024 0.0721
Period 0.25 6 1.12 045 1.08 026 -0.04 0.28 0.3766
1.00 8 1.03  0.40 0.13  0.36 0.11 035 0.1313
4.00 6 1.19 0.34 1.15 050 -0.04 0.46 0.3766
40.00 4 1.08 0.36 0.61 0.08 -048 032 0.0339
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in vivo studies because many condi-
tions effecting uterine contractility
may act as confounding factors. Ex-
ample of these factors are gestational
length, point of labour, status of mem-
branes, drug dosage, and route of
administration. Besides, research pro-
tocols such as condition of control and
methods of result measurement and
analyses have to be considered*'?,

Among in vitro studies®19,
this research possessed two major
differences from others. They were
the subjects (human vs. animal) and
the concentrations of pethidine (ther-
apuetic vs. very high level). The con-
centrations used in this study were
more reasonable because these levels
could be found in the serum of par-
turients receiving a therapuetic dose of
pethidine®.

Although considerable factors
and environment can be controlled in
vitro9 and the accuracy of the results
may be improved, these results can
not be extrapolated to in vivo. Pethi-
dine, in vivo, may indirectly effect the
uterine contractility by its action on
the neuro-endocrine system®>. Thus,
further in vivo studies are still neces-
sary to confirm this in vitro finding.
The appropriate study design, e.g.
double-blind randomized control trial,
is preferred to those of previous re-
ports but the ethic is also a matter of
concern.

From this in vitro study, pe-
thidine in the therapuetic dosage did
not exert any marked direct effect on
either amplitude or period of contrac-
tion of myometrial strips from lower

uterine segment. In extra-high concen-
tration, pethidine reduced the strength
of meometrial contraction but in-
creased its frequency.
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