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Maternal and fetal B-endorphin release in response to the

stress of labor and delivery

George D. Kofinas, M.D., Alexander D. Kofinas, M.D., and Farangis M. Tavakoli, M.D.

Brooklyn, New York

In order to clarify the stress effect of labor on maternal and neonatal plasma levels of B-endorphin, we
measured this peptide in samples taken from 40 pregnant patients and their neonates at the time of normal
"vaginal delivery (n = 15), and at cesarean section performed either in early labor (n = 13) or prior to
labor (n = 12). The mean {= SE) maternal plasma concentration of B-endorphin in the vaginal delivery
group was 40.3 = 5.6 fmol/ml, which was significantly higher than that in their neonates (21.3 = 2.9 fmol/
mi). In contrast, maternal levels of B-endorphin in the cesarean section groups (8.2 = 1.2 and 8.5 + fmol/
ml) were significantly lower than those in their neonates (23.3 = 5.6 and 15.6 = 2.8 fmol/ml).
Concentrations of p-endorphin in mothers delivered vaginally were also significantly higher than those in
mothers delivered by cesarean section. However, there was no difference in mean cord levels of 8-
endorphin among the three groups. These findings indicate that (1) neither the presence ot absence of
labor affects fetal plasma B-endorphin secretion and (2) the stress of labor and delivery prodhces a
marked increase in maternal release of p-endorphin. (Am J OssTeT GYNECOL 1985;152:56-9.)
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#-Endorphin is a 31-residue opioid peptide formed
by enzymatic cleavage of B-lipotropin, a split product
from pro-opiomelanocortin, which is also the precur-
sor of adrenocorticotropin (ACTH).! All of the above-
mentioned peptides are localized within the pituitary
corticotrophs,” and the adenohypophysis is the major
source of endorphins, particularly B-endorphin, that
are found in peripheral blood during stress.® Guillemin
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et al.’ reported that in rats ACTH and B-endorphin
are concomitantly secreted by the pituitary gland in
response to acute stress, and hypophysectomy abolishes
this response.

Since labor and delivery are considered to be states
of extreme emotional and physical stress, the pro-opio
melanocortin derivatives may be involved in the mech-

anisms of maternal and fetal adaptation to this stressful

state. Csontos et al.® have already shown that maternal
plasma levels of ACTH and 8-endorphin are markedly
elevated during labor, with the highest concentrations
immediately after delivery. They also found high um-
bilical cord plasma levels of B-endorphin, but lower
than maternal levels. No data have been published on
the fetal plasma levels of B-endorphin in early labor.
Inan attempt to clarify further the role of -endorphin,
we measured this opioid in maternal and umbilical cord
plasma at the time of vaginal delivery and at cesarean
section in patients either in early labor or prior to
labor.

Material and methods

The study involved 40 pregnant patients and their
neonates, divided into three “stress” groups. Stress
group 1 consisted of 15 mothers and their neonates
who had an uneventful labor and normal vaginal de-
livery. Stress group 2 consisted of 13 mothers and their
neonates who were delivered by cesarean section when
they were in definite early labor (cervical dilatation <5
cm). The indications for their surgical delivery were
previous cesarean section (n = 11) and high breech
presentation in labor (n = 2). Stress group 3 consisted
of 12 mothers and their neonates who were delivered
by elective repeat (n = 9) or primary (n = 3) cesarean
section in the absence of labor. All mothers in the three
groups were healthy and had normal antepartum
courses, except for two who had Class B diabetes and
one who was chronically hypertensive in group 3. All
of them were delivered between 35 and 41 weeks’ ges-
tation. None of the 40 mothers received any medica-
tion, including analgesics, prior to delivery or induction
of anesthesia. Eight mothers from group 2 and eight
from group 3 were delivered under general anesthesia,
and the rest under epidural anesthesia.

‘All neonates in the three groups had 1-minute Apgar
scores >7, except for two delivered by cesarean section
(groups 2 and 3), who had scores of 6 and 8 and 6 and
9, respectively.

_ Blood was withdrawn from the mothers in 10 ml

plastic syringes at 1 minute before the induction of
anesthesia or at the time of vaginal delivery. Mixed
umbilical cord blood (5 ml) was collected within 1 min-
ute after the cord was clamped and cut. All collected
samples of blood were placed into ice-chilled siliconized
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Fig. 1. Mean (= SE) concentrations of B-endorphin in mater-
nal and neonatal plasma in the three different stress groups.
(xp < 0.001; #+p < 0.01; tp < 0.05). ¢/s = Cesarean section.

glass tubes that contained ethylenediaminetetraacetic
acid and bacitracin. The specimens were centrifuged
immediately thereafter for 30 minutes at 3,000 rpm at
4° G, and the supernatant plasma was transferred into
chilled siliconized glass tubes, immediately {rozen, and
stored at —75° C until assayed.

B-Endorphin was extracted from plasma by affinity
gel extraction method with the use of specific Sepharose
adsorption particles and then measured by a highly
specific radioimmunoassay (B-endorphin radioimmu-
noassay kit, Immunonuclear Corp., Stillwater, Minne-
sota). This radioimmunoassay method is based on a
rabbit antibody with high sensitivity to B-endorphin.
The antibody to B-endorphin cross-reacts 100% with
human $-endorphin, (Des-Tyr’) human B-endorphin,
(2-me-Ala®) B-endorphin, and N-acetyl B-endorphin.
The antibody demonstrated 5% cross-reactivity with B-

‘lipotropin (B-LPH), and no‘cross-reactivity with a-en-

dorphin (8-LPH®"), +y-endorphin (B-LPH®*-") (D-
Ala®)- - endorphin, dynorphin, a-neo-endorphin, leu-
kine enkephalin, methionine enkephalin, ACTH®,
ACTH", a-melanocyte—stimulating hormone, prolac-
tin, follicle-stimulating hormone, luteinizing hormone,
thyrotropin, vasopressin, and oxytocin.

Assays were performed in duplicate, and the results
were averaged. The intra-assay and interassay coeffi-
cients of variation were 13.7% and 18.1%, respectively.
Results were evaluated by analysis of variance and two-
tailed Student’s ¢ test and corroborated by nonpara-
metric procedures.
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Results

The maternal and cord plasma concentrations of p-
endorphin at the time of delivery in the three stress
groups are shown in Fig. 1.

The mean * SE plasma B-endorphin concentration
measured at the time of delivery in 15 mothers deliv-
ered vaginally (stress group 1) was 40.3 + 5.6 fmol/ml,

which was significantly higher (p < 0.01) than the mean

plasma B-endorphin concentration (21.3 * 2.9 fmol/
ml) of their neonates. In contrast, the mean plasma
concentrations of B-endorphin in mothers delivered
by cesarean section in early labor (stress group 2: 8.2 +
1.2 fmol/ml), as well as those not in labor (stress group
3: 85 = 1.9 fmol/ml) were significantly lower (p <
0.05) than those of their neonates (23.3 + 5.6 and
15.6 = 2.8 fmol/ml, respectively).

Comparison among mean maternal plasma levels of
B-endorphin indicates that mothers delivered vaginally
have values significantly higher (p < 0.001) than those

of mothers delivered by cesarean section, whether in -

early labor or not. However, there was no difference
in mean cord plasma concentrations of B-endorphin
among the three groups.

Comment

This study was designed to assess maternal and um-
bilical cord plasma levels of B-endorphin in response
to gradually increasing levels of stress (no labor, early
labor, and full labor) and the possible relationship of
~ maternal plasma concentration of B-endorphin to um-
bilical cord plasma level of B-endorphin. Our data in-
dicate that there is no significant difference in the mean
levels of umbilical cord plasma B-endorphin among the
three stress groups. Also, there was no difference in
the mean levels of B-endorphin in the maternal plasma
during early labor (stress group 2) as compared to the
state of no labor (stress group 3). However, there was
a significant fivefold increase in the maternal plasma
levels of B-endorphin after full labor (stress group 1).

A comparison of maternal and cord mean plasma
levels of B-endorphin in each stress group separately
revealed that in the no-labor and early labor groups
the mean cord plasma levels of B-endorphin were sig-
nificantly higher than the corresponding maternal lev-
els. This relationship was reversed in stress group 1
(vaginal delivery), in which we observed maternal
levels significantly higher than the corresponding cord
plasma levels of B-endorphin. .

Our results are in agreement with, and extend the
findings of Csontos et al.,* who reported that maternal
plasma B-endorphin at the time of vaginal delivery is
significantly higher than the cord plasma levels of B-
endorphin. Other investigators*” did not find a differ-
ence between maternal and cord plasma levels of §-
endorphin. However, those studies included a relatively
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small number of subjects, used a mixed population,
and/or used an endorphin assay that was not very spe-
cific. ‘ '

Interestingly, Wardlaw et al.® reported an inverse cor-
relation between umbilical cord plasma levels of B-en-
dorphin and pH and Po,, thus suggesting that the in-
creased levels of B-endorphin were the result of fetal

“ hypoxia and acidosis. Shaaban et al.? found significantly

higher levels of B-endorphin in neonates with fetal dis-
tress, thus supporting the findings of Wardlaw et al.
that fetal hypoxia elevates the levels of B-endorphin in
cord plasma. Our finding that neither the presence or
absence of labor nor the method of delivery affects fetal
plasma levels of B-endorphin in the absence of fetal
distress is in agreement with these findings.

The lack of correlation between the simultaneously
measured maternal and cord plasma levels of B-en-
dorphin in all three stress groups suggests that the ma-
ternal and fetal secretions of B-endorphin are inde-
pendently regulated. It is well known that B-endorphin
is secreted in response to acute stresses, such as pain
and insulin-induced hypoglycemia, as well as admin-
istration of Pitressin and metyrapone. The increased
circulating amounts of B-endorphin after stress are hy-
pophyseal in origin.® The high concentrations of B-
endorphin in maternal plasma at the time of delivery
probably provide some degree of analgesia to the
mother. They may also counteract the effects of the
high levels of catecholamines on the cardiovascular sys-
tem. The physiologic role and significance of B-endor-
phin present in the fetal circulation remains totally un-
known. The finding that the stress of labor and delivery
does not affect the fetal B-endorphin system tempts us
to speculate that either pain is not a stimulus for the
release of B-endorphin in the fetus, or the fetus does
not suffer pain during labor.

We are indebted to Dr. F. 1. Reyes for his instructive
remarks and critique during the preparation of the
final manuscript.
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