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ABSTRACT 
We tested the hypothesis that increased oxytocin is a necessary 

mechanism for the mediation of androstenedione (A4A)-induced myo- 
metrial contractions by investigating the effects of maternal treat- 
ment with the oxytocin antagonist atosiban on in vivo A4A-induced 
contractions. In four monkeys (group I), maternal estradiol, oxytocin, 
and myometrial contractions were assessed at baseline and after 
continuous iv A4A administration. Similar measurements were made 
in three monkeys (group II) that received the same A4A infusion 
regimen, but in addition were treated daily with atosiban. Maternal 
estradiol and oxytocin levels and contractions were also assessed in 
four additional monkeys (controls; group III), in which the A4A ve- 
hicle, intralipid, was infused iv continuously. In group I, A4A induced 

myometrial contractions and increased maternal estradiol and oxy- 
tocin to term concentrations. No myometrial contractions occurred in 
group II monkeys after combined A4A and atosiban treatment despite 
estradiol being elevated to concentrations similar to those measured 
in group I monkeys. Atosiban had no effect on maternal heart rate or 
blood pressure. Maternal estradiol, oxytocin, and number of myome- 
trial contractions remained unchanged from baseline values in con- 
trol monkeys. In conclusion, oxytocin is a necessary part of the mech- 
anisms mediating A4A-induced myometrial contractions. A4A 
promotes myometrial contractions via similar mechanisms that me- 
diate spontaneous term contractions in pregnant monkeys. (Endo- 
crinology 137: 3302-3307, 1996) 

THE INCIDENCE of premature delivery is not exclusive 
I to pregnancies wiih complications such as placental 

abruption, preeclampsia, placental insufficiency, or intra- 
uterine infection (1). Characterization of commonalities be- 
tween the mechanisms promoting premature myometrial 
contractions in such apparently uncomplicated pregnancies 
and those involved in the generation of myometrial contrac- 
tions at term labor is lacking. Delivery of the fetus is preceded 
by a switch in myometrial activity patterns from low am- 
plitude, long lasting contractures to prominent, short lasting 
contractions (for review, see Ref. 2). In primates, the switch 
from myometrial contractures to contractions is nocturnal, 
reversing to contractures by the following day. At term, the 
switch to contractions recurs and amplifies in both frequency 
and amplitude on successive nights until delivery finally 
occurs (3). 

Current evidence strongly indicates that in primates at 
term, estrogen-stimulated maternal oxytocin production and 
oxytocin receptor activity contribute significantly to the 
mechanism(s) mediating the spontaneous switch in myome- 
trial activity to contractions. First, increased estrogen levels 
increase maternal oxytocin synthesis by the hypothalamus in 
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the monkey (4) and by the intrauterine tissues in the human 
(5). Secondly, a temporal association exists between the noc- 
turnal transition to contraction-type myometrial activity and 
the nocturnal increase in maternal plasma oxytocin concen- 
trations in the pregnant rhesus monkey (6, 7) and the preg- 
nant woman (8). Thirdly, the increase in sensitivity of the 
uterus to oxytocin during pregnancy (9) parallels an increase 
in myometrial oxytocin receptor concentrations in late ges- 
tation in the pregnant woman (10). Fourthly, myometrial 
sensitivity to oxytocin is greatest in the early hours of dark- 
ness in the pregnant rhesus monkey (11) and the pregnant 
woman (12). Finally, a number of studies, recently reviewed 
in part by Higby and colleagues (13), reported that oxytocin 
antagonists will abolish in vitro and in viva myometrial con- 
tractions in several pregnant species (see Discussion). 

That oxytocin may be a necessary part of the etiology of 
premature myometrial hyperactivity in uncomplicated pre- 
mature labor in the primate has been less well studied. How- 
ever, myometrial oxytocin receptor concentrations have been 
reported to be higher in women in preterm labor than in 
women at the same stage of gestation who are not in labor 
and almost as high as those in women in term labor (10). In 
addition, atosiban (1-deamino-2-D-Tyr-(Oet)-4-Thr-8-orn- 
vasotocin/oxytocin) treatment of pregnant women threat- 
ened with uncomplicated preterm labor has been reported to 
attenuate uterine contractions in two uncontrolled pilot stud- 
ies (14, 15) and to decrease uterine contraction frequency in 
the first reported full clinical trial (16). 
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We have previously shown that iv androstenedione (A4A) 
administration to the monkey at 0.8 gestation promotes pre- 
term switching from myometrial contractures to contrac- 
tions. The switch that occurs has all the characteristics of the 
primate term switch in myometrial activity (17,18). This A4A 
treatment of the rhesus monkey will increase maternal 
plasma estradiol (17, 18) to term concentrations (19). Fur- 
thermore, maintenance of the A4A treatment leads to pro- 
gressive cervical effacement and dilatation, and premature 
delivery of a live fetus (18). However, the mechanism by 
which A4A promotes preterm myometrial contractions re- 
mains unclear. To determine whether oxytocin is a necessary 
part of the mechanisms mediating A4A-induced labor, we 
investigated the effect of atosiban pretreatment on myome- 
trial contractions induced by A4A treatment. Some of these 
results have been previously published in preliminary form 
(20, 21). 

Materials and Methods 

Care of animals 

Eleven pregnant rhesus monkeys (mean i- SEM, 7.0 -C 0.7 kg) bred on 
a single occasion and of known gestational ages were obtained from the 
California Regional Primate Research Center (Davis, CA) and accli- 
mated to laboratory conditions and the tether restraint system, as pre- 
viously described (3, 6, 17, 22). In brief, the animals were housed in 
rooms with controlled light-dark cycles (14 h of light and 10 h of dark- 
ness). During a 21-day quarantine, the animals were jacketed and fa- 
miliarized with the tether, through which vascular catheters and elec- 
trode wires were to be connected after surgical instrumentation. One 
week later, the tether was fixed to a box on the back of the jacket. The 
animals were fed daily [Purina 5045 high protein monkey chow (Ral- 
ston-Purina, St. Louis, MO) and fresh fruits], and water was continu- 
ously available. 

Surgical instrumentation and postsurgical management 

The monkeys were instrumented as previously described in detail (3, 
6, 17, 22). In brief, under general anesthesia (15 mg/kg ketamine for 
induction; l-2% halothane in 0, for maintenance) between 118-136 days 
gestation (dGA; term is -165 days) polyvinyl catheters (id, 0.04 in.; od, 
0.07 in.; Tygon, Baxter, NJ) were placed in the dorsal aorta and inferior 
vena cava via the left femoral artery and vein, respectively. In addition, 
at laparotomy, three pairs of multistranded electrodes (AS 632, Cooner 
Wire Co., Chatsworth, CA) were sewn on the anterior surface of the 
uterine body to monitor myometrial electromyogram (EMG) activity. 
Catheters were filled with heparinized saline (25 IU heparin/ml) and 
tunnelled SC, with the electrodes leads exiting through the skin between 
the shoulder blades. After surgery, the monkey was rejacketed and 
maintained on the tether and swivel system, which allowed the animal 
to be free ranging and permitted passage of vascular catheters and EMG 
leads to the top of the cage. The tether was attached to the box within 
the animal’s jacket, which contained a transducer to record maternal 
arterial pressure. At least 5 days of postoperative recovery were allowed 
for all animals before commencement of experiments. Antibiotics (ox- 
acillin, iv infusion of 100 mg/kgday for 5 days) and analgesia (bu- 
prenorphine, intraarterial infusion of 15 pg/kgday for 2 days) were 
administered to the mother. All methods used were approved by the 
Cornell University institutional animal care and use committee. All 
facilities were accredited by the American Association for the Accred- 
itation of Laboratory Animal Care. 

Treatment groups 

Catheters were maintained patent by continuous infusion of hepa- 
rinized saline (25 IU/ml at 0.5 ml/h) from the time of surgery until the 
beginning of any treatment (see Table 1). In four monkeys (group I), at 
140 + 1 dGA, A’A (Sigma Chemical Co., St. Louis, MO) was infused iv 
continuously (0.3 mg/ kgh; dissolved in intralipid; Kabi Pharmacia, 

TABLE 1. Animals used during the experimental protocol 

Treatment Wt (kg) 
dGA at dGA at start of 
S”rgery treatment 

Group I: A4A 
Rhl 
Rh2 
Rh3 
Rh4 

Mean 2 SEM 

Group II: A4A + AT0 
Rh5 
Rh6 
Rh7 

Mean 2 SEM 

Group III: IL 
Rh8 
Rh9 
RhlO 
Rhll 

5.9 121 139 
6.8 118 139 

10.9 136 142 
5.6 132 140 

7.3 -t 1.2 127 + 4 140 k 1 

6.4 135 142 
6.8 132 139 
6.8 135 142 

6.7 2 0.1 134 -e 1 141 + 1 

8.2 118 145 
7.3 132 138 
5.9 132 138 
6.8 136 142 

Mean 5 SEM 7.1 2 0.5 130 2 4 141 k 2 

Four monkeys (group I) were treated with androstenedione (A4A). 
Three monkeys (group II) were treated with combined A“A and atosi- 
ban (A4A + ATO). Four monkeys (group III) served as controls and 
received androstenedione vehicle, intralipid (IL). 

Clayton, NC) at 2 ml/h) for 5 days. In three additional monkeys (group 
II), the A’A infusion regimen was repeated, but, in addition, atosiban 
was infused iv daily (6 pg/ kgmin) for 12 h starting 4 h before darkness 
on the day of A4A treatment at 141 2 1 dGA and for 4 additional days 
after the onset of treatment (Fig. 1). Four monkeys (group III) served as 
the controls and were infused iv continuously for 5 days with intralipid, 
starting at 140 2 1 dGA. 

Blood sampling 

In all animals, 15 arterial blood samples (3.5 ml each) were taken at 
30-min intervals for 7 h during a baseline period starting 2 h before the 
onset of darkness. An additional 0.3 ml arterial blood was taken at the 
beginning and end of this sampling period for measurement of pH, 
pCO,, and PO,. These sampling procedures were then repeated 1 and 
3 days after the start of A”A treatment in group I animals, combined A’A 

A) 

Androstenedione or Intralipid 

Baseline Day 1 Day 3 
I I I I I I I I 

-2 -1 0 I 2 3 4 Days 

B) 
Androstenedione 

Atosiban 
-B-B- 

BZS.hle Day 1 Day 3 
I I I I I I I I 

-2 -I 0 1 2 3 4 Days 

FIG. 1. Day sequence for the experimental protocol. Groups I and III 
received continuous iv A“A or intralipid, respectively, starting at 
0900 h on treatment day 0 and continuing until the end of the ex- 
perimental protocol. Group II monkeys underwent a similar protocol 
as group I monkeys, but in addition were treated daily with atosiban 
iv for a 12-h period, as shown in B. Arterial samples for hormone 
analyses were taken on days - 1, 1, and 3 ofthe experimental protocol. 
In all animals on any one sampling day, 15 arterial samples were 
taken at 30-min intervals for 7 h, starting 2 h before the onset of 
darkness in the animals’ environment. Lights off was at 1300 h. 
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and atosiban treatment in group II animals, and intralipid infusion in 
group III monkeys. 

All arterial blood samples for hormone analyses were collected using 
aseptic techniques and transferred into chilled polypropylene collection 
tubes. These were centrifuged at 4 C at 1200 X g for 5 min. Plasma was 
removed, aliquoted, flash-frozen, and stored at -20 C until assayed. Red 
blood cells from the centrifuged tubes were resuspended in sterile he- 
parinized saline (25 IU/ml) and returned to the animal’s arterial circu- 
lation. Hematocrit and hemoglobin concentrations were maintained 
within normal ranges in all monkeys throughout the experimental 
protocol. 

Hormone analyses 

Measurement of estradiol and oxytocin concentrations were deter- 
mined by RIA within 2 months of plasma collection. Maternal plasma 
concentrations of estradiol and oxytocin were measured in plasma taken 
from all group I and group III monkeys. However, only plasma estradiol 
concentrations were measured in plasma from group II monkeys treated 
with combined A*A and atosiban, because the oxytocin assay used 
cross-reacts with atosiban. Both assays for measurement of estradiol and 
oxytocin have been previously validated for use in rhesus monkeys, and 
the assay procedures described in detail. Maternal plasma estradiol was 
measured in duplicate 200-~1.1 plasma aliquots (22). Oxytocin was ex- 
tracted with acetone from 1 ml plasma and measured in duplicate 200+1 
aliquots (6). The lower limit of detection of the assays, defined as 90% 
B/B, was 12 pg/ml for estradiol and 1 pg/ml for oxytocin. Intra- and 
interassay coefficients of variation were 8.5% and 7.0% for estradiol and 
8.8% and 12.7% for oxytocin, respectively. 

Analyses of myometrial activity 

Recording of the myometrial EMG was performed with a computer- 
based data acquisition system. The signal was sampled at 32 Hz and 
integrated, and the average over 8 set was digitized and stored with a 
time signal (23). A switch in myometrial activity to contractions was 
identified visually to allow immediate evaluation. A switch was defined 
if at least six contractions, each lasting approximately 1 min, occurred 
sequentially, and the bout of contraction activity lasted at least 30 min. 
Individual contractions were counted per day starting 2 days before 
treatment and for the duration of the experimental protocol. 

Statistical analyses 

Maternal plasma concentrations of estradiol and oxytocin are ex- 
pressed as the mean 2 SEM of all samples taken during each of the 
experimental periods: baseline, day 1, and day 3. Arterial blood gases 
and pH are expressed as the mean ? SEM of each experimental period. 
The number of myometrial contractions is expressed as the mean ? SEM 
for each experimental day. 

Data for statistical analyses that were not normally distributed were 
log-transformed for endocrine variables and square root-transformed 
for myometrial contraction counts. Repeated measures ANOVA with 
Student-Newman-Keuls multiple comparisons tests were used to com- 
pare endocrine variables between baseline and 1 and 3 days of treatment 
for all groups. For myometrial contraction counts, the same test was used 
to compare mean baseline with days 0, 1, 2, and 3. For all statistical 
analyses, significance was accepted at P < 0.05. 

Results 
Hormone levels and myometrial activity 

Preterm myometrial contractions occurred in all group I 
monkeys treated with A*A (Figs. 2 and 3). This increase in 
myometrial contractions after A*A was associated with an 
increase in plasma estradiol and oxytocin concentrations 
(Fig. 2). These increases in estradiol and oxytocin levels after 
A4A treatment are similar to those measured in spontaneous 
term labor. 

In contrast, although a similar increase in plasma estradiol 
was measured in group II monkeys after combined A*A and 

Infusion 

1600 - 
z- .- I 
a- 
@ El200 - 
f: oil 

BG 
600 - 

BLl BL2 DO Dl D2 D3 

FIG. 2. Maternal plasma concentrations of oxytocin and estradiol and 
number of myometrlal contractions per 7-h sampling period (mean ? 
SEMI after A4A treatment in group I animals (O), combined A4A and 
atosiban treatment in group II animals (m), and control animals 
receiving intralipid (LL), group III. Plasma oxytocin was not measured 
in group II monkeys because the oxytocin assay used cross-reacts with 
atosiban. Plasma was not available for oxytocin measurements dur- 
ing baseline in one animal from group III. *, P < 0.05 compared with 
baseline for own group. 

-2 -1 0 I 2 3 4 

TIME (h from lights off) 

FIG. 3. Continuous myometrial activity shown as individual data 
collected every 8 set in one representative monkey from group I (A), 
one representative monkey from group II (B), and one representative 
monkey from group III (C). Myometrial activity is shown around the 
time of lights off (0) on day 3 after the start of treatment. Although 
in all A4A-treated monkeys, myometrial activity patterns switched 
from contractures to contractions after lights off, a switch did not 
occur in group II and III monkeys. 

atosiban treatment, no myometrial contractions occurred in 
these animals (Figs. 2 and 3). 

Maternal plasma estradiol and oxytocin levels and the 
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number of myometrial contractions were unchanged from 
baseline in all group III monkeys (Figs. 2 and 3). The greater 
variation in maternal plasma oxytocin in group III monkeys 
on days 1 and 3 of the experimental protocol was due to one 
animal having consistently elevated oxytocin levels. How- 
ever, no plasma for oxytocin measurement was available 
from this animal during the baseline period. 

Maternal cardiovascular parameters 

Mean maternal arterial blood gases and pH values were 
unchanged from baseline 1 and 3 days after A”A treatment 
in group I monkeys, combined A4A and atosiban treatment 
in group II monkeys, or intralipid infusion in group III mon- 
keys (Table 2). 

Maternal blood pressure and heart rate did not change 
from baseline in A4A-treated (group I) monkeys or control 
monkeys receiving intralipid (group II). More importantly, 
no short term changes in maternal blood pressure or heart 
rate were measured after 1 h of atosiban infusion in group II 
monkeys. Similarly, no long term effects on blood pressure 
or heart rate were observed after 24 and 72 h of atosiban 
treatment in these animals (Table 3). 

Discussion 

We have hypothesized that before delivery in the primate, 
increased estrogen production will orchestrate a number of 
events, promoting a switch in myometrial activity to con- 
tractions, fetal membrane rupture, and progressive cervical 
dilatation, all of which are indispensable to normal labor and 
delivery (17, 18). I f  this is true, then treatment of the late 
gestation primate with estrogen precursors should precipi- 
tate these critical parturitional events. Accordingly, treat- 
ment of the pregnant monkey with A4A for 48 h produced an 
increase in maternal estradiol concentrations and a switch in 
myometrial activity patterns to persistent labor-type con- 
tractions (17). In addition, continuous A4A administration to 
the late gestation monkey resulted in live unassisted delivery 
of the rhesus monkey fetus (18). 

However, the mechanism mediating the switch to myo- 
metrial contractions after A4A treatment of the rhesus mon- 

TABLE 2. Arterial blood gases and pH values in group I, group 
II, and group III monkeys 

Treatment and n PH 
P&O, 

(mm Hg) 
PaO, 

(mm Hg) 

Group I: A4A (n = 4) 
BL 7.44 -+ 0.02 35.7 t 1.4 99.7 k 3.4 
Day 1 7.46 k 0.01 35.9 5 1.4 107.4 -c 3.1 
Day 3 7.44 k 0.00 34.4 2 2.3 108.1 2 7.2 

Group II: A4A + AT0 (n = 3) 
BL 7.44 2 0.01 34.1 2 1.8 112.7 -t 1.8 
Day 1 7.38 t- 0.01 36.3 2 2.9 119.1 t 13.2 
Day 3 7.43 2 0.00 33.7 5 1.2 118.0 2 6.7 

Group III: IL (n = 4) 
BL 7.43 + 0.03 34.6 -c 0.5 109.8 -c 2.5 
Day 1 7.45 2 0.01 32.7 -t 0.9 113.1 k 3.3 
Dav 3 7.43 2 0.02 34.6 2 0.8 110.2 2 1.2 

Values shown are the mean i- SEM for the experimental periods: 
baseline (BL) and day 1 and day 3 after the start of treatment. ATO, 
atosiban. IL, Intralipid. 

TABLE 3. Maternal arterial blood pressure (MBP) and heart rate 
(MHR) in group II animals (n = 3) receiving combined A*A and 
atosiban treatment 

Preinfusion Postinfusion Day 1 Day 3 

MBP (mm Hg) 88.4 i- 5.0 88.6 i- 6.4 88.3 i- 6.1 92.4 i- 4.2 
MHR (beatshin) 154.1 -t 7.2 158.6 -t 7.7 156.6 t 6.4 159.3 + 5.5 

Values shown are the mean 2 SEM of l-h periods before and after 
the start of atosiban and after 24 and 72 h of treatment. 

key has not been identified. Increased circulating maternal 
plasma oxytocin levels are associated with the spontaneous 
onset of switching of myometrial activity patterns from con- 
tractures to contractions in monkeys near term (6, 7). Fur- 
thermore, a close temporal relationship exists between the 
A4A-induced preterm switch in myometrial activity patterns 
to contractions and elevations in circulating maternal plasma 
oxytocin levels (24). In this study we used the specific oxy- 
tocin antagonist, atosiban, to determine whether increased 
oxytocin is the cause or effect of A’A-induced myometrial 
contractions. 

There are numerous past reports of the use of selective 
oxytocin antagonists in in vitro and itz uiuo studies. For ex- 
ample, the ability of oxytocin antagonists to abolish ifz vitro 
oxytocin-induced contractions has been demonstrated in 
myometrium taken from the rat (25), guinea pig (26, 27), 
baboon (28), and human (25). 01 viz70 use of oxytocin antag- 
onists has also been reported to inhibit oxytocin-induced 
contractions in the rat (29), guinea pig (26, 27), rhesus mon- 
key (6, 29), and baboon (28) as well as inhibit spontaneous 
myometrial contractions in the rat (25), rhesus monkey (6, 7, 
30), and baboon (31,32). One particular oxytocin antagonist, 
atosiban, deserves separate mention because it has appeared 
in the literature under several names, such as RWJ 22164 (27), 
dTVT (33), CAP 440 (34), or its chemical formula (14, 15,26), 
and is the first oxytocin antagonist to be approved by the 
FDA for use in humans. Furthermore, in the first reported 
randomized, double blind, placebo-controlled clinical trial, it 
was demonstrated that atosiban can decrease uterine con- 
traction frequency in pregnant women threatened with un- 
complicated preterm labor (16). 

Together these studies give strong evidence for the in- 
volvement of oxytocin in the regulation of myometrial con- 
tractions during both preterm and term labor in pregnant 
women and during term labor in the nonhuman primate. 
This conclusion is in agreement with the view that idiopathic 
or seemingly uncomplicated preterm labor may result from 
increased sensitivity of the uterus to oxytocin (34, 35). We 
have used this body of evidence on the effects of oxytocin 
antagonists, in particular atosiban, specifically to address 
whether oxytocin was also necessary for the promotion of 
preterm myometrial contractions induced by A”A treatment 
of the pregnant rhesus monkey. We report for the first time 
that pretreatment with atosiban, in daily doses similar to 
those used in clinical trials, prevented A4A-induced contrac- 
tions in all animals studied. 

These consistent effects of atosiban on myometrial activity 
were observed even though maternal plasma estradiol con- 
centrations after A4A treatment were elevated to concentra- 
tions similar to those reported before spontaneous, term la- 
bor, and delivery in pregnant monkeys (19). 
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Atosiban may inhibit oxytocin-mediated myometrial con- 
tractions via several mechanisms. It has been shown that 
oxytocin stimulates the phosphatidylinositol pathway, lead- 
ing to the formation of inositol phosphate and diacylglycerol 
second messengers, which increase intracellular calcium and 
lead to the synthesis of PG within myometrial cells (36). A 
dual role for oxytocin in inducing myometrial contractions 
has, therefore, been proposed, which describes oxytocin’s 
direct contractile effect on the myometrium and its stimu- 
lation of PG in decidual cells. PG released in the decidua may 
diffuse into adjacent myometrium and potentiate oxytocin- 
induced contractions (33). As atosiban has been demon- 
strated to reduce oxytocin-stimulated inositol phosphate 
production in myometrium obtained from women under- 
going elective cesarean section at term (37), the lack of an 
increase in intracellular calcium, PG production, and protein 
kinase C after atosiban treatment might also be expected (36, 
37). These effects of atosiban would not only decrease oxy- 
tocin’s contractile activity on myometrial cells directly, but in 
addition, attenuate the production of PG and, hence, de- 
crease PG’s direct uterotonic effects (38) and any PGF,, 
potentiation of oxytocin-induced myometrial contractions 
(33, 34). An antagonist that inhibits oxytocin-induced con- 
tractions and the potential contribution of oxytocin stimu- 
lation of decidual PG synthesis by blocking the same receptor 
is potentially of great importance to the control of preterm 
labor. In connection to this, it is important that atosiban has 
been shown to demonstrate high affinity binding for decid- 
ual oxytocin receptors in human pregnancy (33). In addition, 
the in viva half-life of an oxytocin antagonist has been re- 
ported to be greater than that for oxytocin administered in 
equivalent doses in the rat (25). This provides further evi- 
dence for the effectiveness of oxytocin antagonists in com- 
paratively conservative doses in preventing oxytocin-in- 
duced contractions. 

In view of atosiban’s structural similarity to vasopressin, 
it is possible that atosiban will demonstrate some vasopres- 
sin and antivasopressin effects. In fact, antagonistic effects of 
atosiban on the different receptor vasopressin subtypes have 
been determined. It has been reported that atosiban has a 
clear V,, antagonistic effect (39). The cardiovascular effects 
of vasopressin in the adult are complex, as it is a potent 
vasoconstrictor but it can also act on the heart, decreasing 
cardiac output and heart rate (40), and as well as on the 
central nervous system to increase the sensitivity of the 
baroreflex (41). In the adult, atosiban may, therefore, produce 
changes in blood pressure and heart rate by mimicking or 
counteracting the effects of vasopressin on the cardiovascu- 
lar system. However, despite reported V,, receptor antago- 
nism (39), our study showed that the dose of atosiban ad- 
ministered to the pregnant monkey did not produce either 
short or long term effects on maternal blood pressure or heart 
rate. It could be argued that the antagonistic effects of atosi- 
ban on A4A-induced myometrial activity may be due to the 
antagonist effects of the drug on V, receptors. However, this 
is unlikely, due to the lack of effect of atosiban on blood 
pressure or heart rate. 

In conclusion, we report that pretreatment of the preg- 
nant rhesus monkey with atosiban prevents A4A-induced 
myometrial contractions. These effects of atosiban oc- 

curred without a significant effect on maternal cardiovas- 
cular parameters. These data indicate that oxytocin is a 
necessary part of the mechanisms mediating A4A-induced 
myometrial contractions. Thus, A4A promotes premature 
myometrial contractions via mechanisms similar to those 
mediating spontaneous term myometrial contractions in 
the primate. 
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