
626 I~EPORTS OF INVESTIGATION 

Epidural analgesia in 
early labour blocks the 
stress response but uter- 
ine contractions remain 
unchanged 
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Franco Cadi MD MPHIL, 

Sally K. Weeks MBBS, 
Louise Mazza Bsc, 
Hans H. Zingg vhD* 

Purpose: To determine the effect of epidural analgesia on biochemical markers of stress, plasma oxytocin concen- 
trations and frequency of uterine contractions during the first stage of labour. 

Methods:  Nine nulliparous women, in spontaneous labour, with a singleton fetus and cervical dilatation < 5 cm were 
enrolled. Epidural bupivacaine 0.25% (range I 0 - 14 ml) was administered and bilateral sensory blockade to ice 0-8 
- L4) achieved. Blood samples were collected before the epidermal block and every I0 min for one hour after the 
block was achieved for the measurement of plasma beta-endorphin, cortical, glucose, lactate and oxytocin concen- 
trations. No exogenous oxytocin was given. Intensity of pain was assessed at the time of the blood sampling using a 
I0 cm visual analogue scale (VAS). The frequency of uterine contractions was recorded for 60 rain before and after 

the epidural block. 
Results: There was a decrease in plasma beta-endorphin and cortisol concentrations after epidural block (P < 0.01). 
There were no changes in plasma glucose and lactate concentrations. The mean VAS for pain decreased I0 rain after 
epidural block was achieved and remained < 2 throughout the study period (P < 0.001 ). Mean plasma oxytocin con- 
centrations did not change. The frequency of uterine contractions before and after the epidural block was similar. 
Condusions: The metabolic stress response to the pain of labour was attenuated by epidural analgesia. In contrast, 
plasma oxytocin concentration and frequency of uterine contractions were unaffected by the attenuation of metabol- 
ic stress response. 

Ob jec t~  : D&erminer reffet de l'analg&ie p&idurale sur les marqueurs biochimiques de stress, les concentrations 
plasmatiques d'oxytocine et la frdquence des contractions ut&ines pendant le premier stade du travail. 
M & h o d e  : Neuf femmes nullipares, en travail spontan6, porteuse d'un seul foetus et pr&entant une dilatation du 
col de l'ut&us < 5 cm, ont dtd recrut&s. On a administrd de la bupivaca'ine p&idurale ~ 0,25 % (de I0 ~ 14 ml) et 
on a procddd ~ un blocage sensoriel bilat&al ~ la glace (-I- 8 - I_4). On a prdlevd des &hantillons de sang avant le point 
dermique et ~ toutes les I0 minutes pendant une heure apt& le bloc afin de mesurer les concentrations plasmatiques 
de 13-endorphine, de cortisol, de glucose, de lactate et d'oxytocine. On n'a pas administrd d'oxytocine exog~ne. 
l'intensitd de la douleur a 6td dvalu6e au moment des prdl~vements sanguins en utilisant une &helle visuelle 
analogique (EVA) de 10 cm. La frdquence des contractions ut&ines a &d enregistr6e pendant 60 minutes avant et 
apr& I'analg6sie p&idurale. 
R&u l ta t s  : On a observd une baisse de la 13-endorphine plasmatique et des concentrations de cortisol apr& ranal- 
g&ie p&idurale (P < 0,01). II n'y a pas eu de changements dans les concentrations de glucose et de lactate. La 
moyenne de rEVA pour la dou~eur a diminu~, I0 minutes apr~s le bloc p6ridural et est demeur& < 2 pendant toute 
la dur& de l'&ude (m < 0,00 I). Les concentrations moyennes d'oxytocine front pas changd. La frdquence des con- 
tractions ut&ines avant et apr& l'analg~sie p&idurale dtait similaire. 
Conc lus ion : La rdaction mdtabolique d'alarme li6e aux douleurs de l'accouchement a dtd attdnude par l'analg&ie 
p&idurale. Par ailleurs, les concentrations plasmatiques d'oxytocine et la frdquence des contractions ut&ines n'ont pas 
6td affectdes par l'attdnuation de la rdaction mdtabolique. 
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T 
HE effect of  epidural analgesia on the 
progress and outcome of  labour has recent- 
ly received great attention. Provision of  
epidural analgesia may lead to prolongation 

of  the first and second stages of  labour and increase in 
instrumental and operative deliveries for dystocia in 
nulliparous women, l, 2 This has been contradicted in 
two prospective studies which showed that the admin- 
istration of  epidural analgesia between 3 and 5 cm cer- 
vical dilatation did not contribute to a greater incidence 
of  Caesarean section. 3'4 These clinical studies have not 
attempted to determine the effect of  epidural analge- 
sia on the mechanism that controls labour. 

The control of  uterine function during labour 
involves myogenic factors, upon which are superim- 
posed neurogenic and hormonal control mecha- 
nisms, s Oxytocin from the posterior pituitary is the 
main hormone implicated in the promotion of  uterine 
contractions, although it is clear that oxytocin secre- 
tion has a role in initiating labour. The diverse actions 
of  oxytocin during labour are mediated by specific 
high affinity oxytocin receptors present in the uterus. 6 
The circulating concentrations of  oxytocin increase 
progressively during the first and second stages of  
labour, with a strong correlation between plasma oxy- 
tocin concentration and the frequency, but not the 
intensity, of  uterine contractions. 7 Other hormones 
such as prostaglandins and interleukins may play a role 
in oxytocin receptor regulation. 

The pain associated with established labour corre- 
lates with increases in stress hormones, s It is, therefore, 
possible that alterations of these biochemical mediators 
may influence oxytocin concentrations and receptor 
activity ultimately affecting the progress of  labour. 

Epidural local anaesthetics administered during 
labour have been shown to decrease the maternal circu- 
lating concentrations of  cortisol, s catecholamines s and 
beta-endorphin 9 indicating a pivotal role of  epidural 
blockade in modulating afferent nociceptive stimuli. 
However, it is not clear whether provision of  analgesia 
influences plasma concentrations of  oxytocin. While 
Goodfellow et al. ~~ reported a decrease in plasma con- 
centration of  oxytocin with epidural analgesia, this was 
not confirmed by Behrens et al. H and de Geest et al. 12 

Unfortunately these investigators did not standardize 
the medications used to initiate epidural analgesia, the 
sensory distribution of  analgesia, the stage of  labour or 
the use of  exogenous oxytocics. In addition, the use of  
intravenous fluid bolus before the epidural block was 
not documented. A large volume of  iv fluid bolus has 
been shown to decrease uterine activity/3 

The purpose of  this investigation was to determine 
the effect of  epidural analgesia on the metabolic stress 
response to pain of  labour, plasma oxytocin concen- 

trations and frequency of  uterine contraction. 

Methods  
The study was approved by the Institutional Ethics 
Committee,  and written informed consent was 
obtained from all subjects at admission to the labour 
ward. Nine nulliparae at term gestation and in early 
phase of  labour were enrolled. Inclusion criteria were: 
ASA 1 and 2, nulliparity, term gestation, singleton fetus, 
spontaneous onset of  labour with cervical dilatation g 5 
cm. Patients who had received oxytocin or opioids 
before the study were excluded. Other exclusion crite- 
ria were preeclampsia, diabetes, opioid abuse and beta- 
blocker therapy. Assessment of  cervical dilatation was 
done at the time of  the request for epidural aalalgesia. 

The study period started when the patient request- 
ed epidural analgesia. No intravenous preload with 
normal saline was given. A 16 gauge cannula was 
inserted in the contralateral antecubital fossa for blood 
sampling. The first blood sample (baseline), with- 
drawn without the use of  tourniquet, was taken at 
least 30 min from the last vaginal examination to min- 
imize the possible neurogenic stimulus of  uterine ori- 
gin. 14 At this time, intensity of  labour pain was also 
assessed using a 1-10 cm visual analogue scale (VAS). 

An epidural catheter was then placed at I_,2. s or L~. 4 
with the patient in the sitting position. Epidural 
labour analgesia was initiated utilizing 12 ml bupiva- 
caine 0.25% administered in three to four incremental 
boluses through the epidural catheter to achieve a 
bilateral sensory block to ice from dermatome T s to 
L 4. Left uterine displacement was maintained 
throughout the study period. The rate of  iv normal 
saline infusion, after the epidural block was estab- 
lished, was 4 ml-kg-l.hr -~. Maternal systolic blood 
pressure and pulse rate were recorded every five min- 
utes for the first 20 min after epidural blockade. 
Hypotension (arterial systolic blood pressure < 90 
mmHg ) was treated with 0.1 mg phenylephrine iv. 
The fetal heart was continuously monitored using 
external electrodes, and oxytocin augmentation, artifi- 
cial rupture of  membranes and vaginal examination 
were withheld throughout the study period. 

After a bilateral sensory block was achieved (Time = 
0), blood sampling and VAS score were performed at 
the following times: 10 (T = 10), 20 (T = 20), 30 (T = 
30), 40 (T = 40), 50 (T = 50) and 60 (T = 60) rain. 

The frequency of  uterine contractions was mea- 
sured from tocographic recordings over one hour 
before and after the epidural block. 

Biochemical  assays 

Blood samples were immediately centrifuged at 4~ 
The supernatant was then separated and frozen in dry 
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ice and stored at -70~ for further analysis. All sam- 
ples were assayed for beta-endorphin, cortisol, glu- 
cose, lactate and oxytocin. 

Plasma beta-endorphin assay was performed using a 
12sI RIA kit (Incstar, MN, USA). The mean interassay 
and intraassay coefficients of variance were 8.1% and 
9.86%, respectively. Plasma cortisol concentrations were 
measured using the Ciba Coming ACS 180 automated 
immunoassay (Ciba Corrting Diagnostics Corp., MA, 
USA). The mean interassay and intraassay coefficients 
of variance were 7.7% and 3%, respectively. Plasma glu- 
cose was measured by a glucose-oxidase method using 
a Glucose Analyzer 2 (Beckman Instruments, Fullerton, 
CA, USA). The assay for plasma lactate was performed 
using the Synchron CX 7 system (Beckman Instruments, 
CA, USA). The lactic acid concentration in plasma, was 
determined by measuring the absorbance due to the 
chromophore using an endpoint technique. The mean 
interassay and intraassay coefficients of variance were 
4.5% and 3%, respectively. Plasma concentrations of 
oxytocin were measured by radioimmunoassay, using a 
specific rabbit anti-oxytocin antibody (Peninsula 
Laboratories, Belmont, CA, USA). Plasma samples 
were acidified by the addition of 1N HCI (0.2 ml.1 ml 
plasma) and extracted using Seppak C18 cartridges 
(Millipore). I2SI-oxytocin was used as a tracer and goat 
anti-rabbit IgG serum (Peninsula) was used to precipi- 
tate oxytocin/antibody complexes. Mean recovery 
assessed by adding synthetic oxytocin to plasma samples 
was 86% • SEM 6%. Assay data were computed using a 
four parameter logistic curve fitting program. Assay 
sensitivity was 1 pg per tube. 

In addition, the duration of the first and second 
stages of labour, incidence of fetal heart deceleration, 
mode of delivery, baby weight and Apgar score were 
recorded. 

Statistical Analysis 
All assay results were analyzed by repeated measures 
ANOVA for multiple sampling (Statistica). All statisti- 
cally significant results (P < 0.05) were further ana- 
lyzed by Newman Keuls post-hoc test. 

Results 
Maternal demographic data, cervical dilatation at the 
time of insertion of the epidural blockade, duration of 
first and second stages of labour and weight of the baby 
are shown in Table I. At the beginning of the study, five 
women had intact membranes while four had sponta- 
neous rupture of membranes before the epidural block. 
There were eight spontaneous vaginal deliveries and one 
Caesarean section for failure to progress in first stage. 
Segmental (T s - L4) bilateral sensory analgesia was 

achieved in all the women studied with the initial bupi- 
vacaine dose, and maintained for the study with no fur- 
ther requirement. No episodes ofhypotension requiring 
phenylephrine occurred, and no fetal heart decelerations 
were observed throughout the study period. 

As shown in Table II, VAS decreased from baseline 
10 min after epidural analgesia was achieved until the 
end of the study (P < 0.001). Mean plasma concen- 
trations of beta-endorphin decreased in the 10 min 
sample and all subsequent samples (P < 0.0001). 
Mean plasma cortisol concentrations were decreased 
at 50 and 60 rain (P < 0.001). Mean plasma concen- 
trations of glucose, lactate and oxytocin did not 
change from TO. 

Circulating oxytocin concentrations showed remark- 
able consistency and did not change throughout the 
study period. (Table II, Figure). Of note, in two women, 
plasma oxytocin concentrations were high throughout 
the study and this accounted for the large standard devi- 
ation. The number of uterine contractions per hour 
before and after epidural analgesia was 4.9 • 1.4 and 
4.4 • 2.1, respectively (NS). The Apgar scores in all 
newborn babies at 1 and 5 min were > 7. 

T A B L E  I Demographic and outcome data. 

Median Range 

Age (yr) 31 25 - 41 
Weight (kg) 73 62 - 92 
Baseline cervical dilatation (cm) 3 1 - 5 
Duration o f  1st stage (hr.min) 11.50 3.00 - 29.30 
Duration o f  2nd stage (hr.min) 1.55 1.00 - 3.06 
Weight o f  baby (kg) 3.151 2.725 - 3.655 
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FIGURE Plasma oxytocin concentrations of indi- 
vidual patients at baseline and every 10 min for 60 
min after epidural block. 
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TABLE II VAS score and metabolic assays at baseline and at different intervals after epidural block. Mean + SD. 

629 

Baseline 10 rain 20 rain 30 rain 40 rain 50 min 60 rain P 

VAS 7.26 1.87 1.24 0.97 0.78 0.87 0.84 0.0001 
(cm) + 1.23 • 0.25 • 0.23 + 0.10 • 0.09 + 0.08 + 0.07 
beta-endorphin 17.1 10.5 9.1 7.1 6.8 6.8 6.9 0.0001 
(pmoI.L -l) • 10.8 • 6.2 4.5 • 3.3 • 2.4 • 3.1 • 2.8 
Cortisol 1176 1123 1082 1144 1073 1017 989 0.001 
(nmol.L -l) • 316 • 300 • 355 • 423 • 313 • 280 • 223 
Glucose 5.37 4.68 4.62 4.58 4.72 4.77 4.79 0.12 
(mmol.L -l) • 1.28 • 0.52 • 0.63 • 0.65 • 0.67 • 0.68 • 0.75 
Lactate 1.44 1.37 1.37 1.31 1.29 1.38 1.27 0.11 
(mmol.L -t) • 0.3 • 0.37 • 0.39 • 0.41 • 0.31 • 0.35 • 0.34 
Oxytocin 17.05 18.63 18.99 16.03 16.73 17.27 18.51 0.45 
(pg.ml -I) • 12.96 • 15.4 • 18.73 13.46 • 14.28 13.85 • 16.0 

VAS = visual analogue scale. 

Discussion 
All patients reported a decrease in VAS pain score 
within 10 min after epidural block indicating the 
establishment of  effective pain relief. This was associ- 
ated with a decrease in the circulating plasma concen- 
tration of  beta-endorphin which has been shown to 
correlate well with subjective pain intensity, is,16 

The mechanism by which beta-endorphin secretion 
is decreased following epidural blockade is not  clear. I t  
may result from blockade o f  the afferent limb of  the 
reflex arc or from a generalised decrease in the stress 
response. The nociceptive impulses undergo modula- 
tion, transmission and dispersion within the central 
nervous system and initiate responses via the hypo- 
thalamic-pituitary and sympatho-adrenal axes, induc- 
ing a series of  endocrine and metabolic changes. 
Markers o f  this stress response such as plasma cortisol, 
glucose and lactate (the latter indicating catecholamine 
activity) are increased during labour. 

Epidural blockade with local anaesthetics has been 
reported to attenuate the response to surgical stress. 
In the present investigation, the mean plasma concen- 
tration o f  cortisol decreased, although delayed (50 - 
60 rain) during the study period. Mean plasma glu- 
cose and lactate did not, however, decrease. Markers 
o f  the stress response have been attenuated during 
Caesarean section when greater extent and intensity of  
neural blockade are needed, iv 

The precise role of  oxytocin in the initiation and 
control o f  human labour is not  known. At term, an 
increased number  o f  receptors is found in both 
myometr ium and decidua)  s I t  is reported that oxy- 
tocin acts at both sites, inducing contractions in the 
myometr ium and an increase in synthesis ofeicosanoids 
in the decidua, ls,19 I t  is unclear what causes the initia- 
tion of  labour in human subjects. I t  has been demon-  
strated that although plasma oxytocin concentrations 
do not increase before labour, they progressively 

increase. 2~ Plasma oxytocin concentration rises mad 
falls in a pulsatile manner  during labour, and increases 
in frequency throughout  the first and second stages of  
labour. 7 Pelvic visceral pressure, 2t progressive cervical 
dilatation or possibly neurogenic stimuli directly from 
the body of  the uterus 14 may act as feedback stimuli. 
In addition, locally produced factors acting in a 
paracrine or autocrine fashion may play a role in oxy- 
tocin receptor regulation and in triggering parturi- 
tion. Among  these, prostaglandins and interleukins 
have attracted the most  attention. 22,23 

Our  results show a remarkable stability in circulat- 
ing concentrations o f  oxytocin before and in the hour  
after the administration of  epidural analgesia. These 
observations are consistent with previous reports that 
observed similar unchanged plasma oxytocin concen- 
trations following epidural labour analgesia, ll,12 In 
contrast to the small variation in plasma oxytocin lev- 
els in individual patients, we found large inter-patient 
variations indicating that different patients may vary 
considerably with respect  to oxytocin secretion 
a n d / o r  degradation, but this process was not affected 
by epidural analgesia. 

Although sampling was undertaken every 10 min in 
the current study it was not possible to observe the 
reported pulsatile nature of  plasma oxytocin concentra- 
tions. However, precise assessment o f  pulsatility would 
have required sampling every minute and it would not 
have been acceptable to impose such a regimen. 

The frequency, but  not  the intensity, of  uterine 
contractions appears to be dependent  upon plasma 
oxytocin concentrations. 7 Therefore,  the frequency o f  
uterine contractions was recorded during the 60 min 
before and after epidural analgesia. O f  importance,  
during the study period, the concentration of  oxytocin 
remained unchanged, as did the frequency of  uterine 
contractions. However,  it is possible that the intensity 
o f  the uterine contractions or the fundal dominance 
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pattern o f  contractions may have been altered during 
the study period, but the current study design did not  
permit  assessment of  these phenomena.  

In conclusion, this investigation demonstrates that 
during the first hour following the initiation of  epidural 
labour analgesia plasma beta-endorphin and cortisol 
concentrations decreased but no alteration in the plasma 
oxytocin or frequency of  uterine contractions was 
observed. The sensory blockade attenuated the maternal 
response to stress and pain of  parturition, but had no 
effect on oxytocin secretion or the frequency of  uterine 
contraction. Therefore, it does not appear that the stress 
response modulates uterine function. Ifepidural analge- 
sia interferes with the progress of  labour, the mechanism 
is not through a decrease in oxytocin secretion. 
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