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Summary 

The purpose of the present study was to determine if pulmonary 
prostacyclin synthesis was stimulated by spontaneous onset of 
breathing by unanesthetized fetuses at birth. Cannulae were 
implanted and flow cuffs placed in fetal lambs and goats (0.93 
term). Fetuses were delivered by cesarean section at 0.95 term 
and began breathing spontaneously. Prostacyclin in blood was 
determined by radioimmunoassay of its hydrolysis product, 6- 
ketoprostaglandin Fl, using methods that produced the same 
values in duplicate samples as did gas chromatography with 
electron capture detection. Fetal pulmonary prostacyclin produc- 
tion (left lung) [(left pulmonary venous concentration - pulmo- 
nary arterial concentration) X left pulmonary blood flow] was 
undetectable 1-1.7 + 1.0 (SEM) ng PC12. kg-'. min-'1 and fetal 
pulmonary vascular resistance (left lung) high (5.1 2 0.9 mm 
Hg . kg. min ml-I). Pulmonary prostacyclin production increased 
to 30.1 + 12.3 ngPG12. kg-' .min-' and pulmonary vascular re- 
sistance declined to 0.5 + 0.1 mm Hg . kg. min. ml-' 15 rnin after 
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birth. Pulmonary vascular resistance remained low even though 
pulmonary prostacyclin production fell 2-5 h after birth. These 
results, coupled with earlier studies using indomethacin to inhibit 
prostaglandin synthesis, support the hypothesis that pulmonary 
prostacyclin synthesis participates in the decline of pulmonary 
vascular resistance that accompanies the onset of ventilation at 
birth, but may be less important in maintenance of low pulmonary 
vascular resistance once reduced pulmonary vascular tone has 
been established. 

Abbreviations 

PC, prostaglandin 
TX, thromboxane 
CC-ECD, gas chromatography-electron capture detection 
RIA, radioimmunoassay 

Reduction of pulmonary vascular resistance with the onset of 
breathing at birth allows right ventricular blood to pass through 
the pulmonary circulation and, thus, pulmonary gas exchange 
to occur. In anesthetized, exteriorized, fetal lamb preparations, 
Cassin el al. (4) found that rhythmic ventilation with a gas, 
increasing Po2, and decreasing P c q  (increasing pH) all contrib- 
ute to the pulmonary vasodilation. In a similar preparation, 
ventilation-induced pulmonary vasodilation at birth consisted of 
a rapid decline in the first 30 sec followed by a slower. more 
prolonged vasodilation over the first 20 min or more ( 1  3). 



PULMONARY VASCULAR PROSTACYCLIN SYNTHESIS 939 

Although the mechanisms of pulmonary vasodilation at birth 
have not been elucidated, evidence for a role of prostacyclin is 
beginning to accumulate. This evidence, gathered using anesthe- 
tized preparations and mechanical ventilation, includes 1) re- 
moval of a dilator influence from the neonatal pulmonary cir- 
culation by prostaglandin cyclooxygenase inhibition (28), 2) 
abolition of the slow decline phase of pulmonary vasodilation by 
indomethacin pretreatment of fetal goats ( 1  3). 3) net production 
of prostacyclin-like material following ventilation of fetal lungs 
perfused with blood ( 1  5), 4) stimulation of prostacyclin synthesis 
by mechanical ventilation of fetal lungs perfused with Krebs 
solution ( 1  7), and 5) pulmonary vasodilation of fetal lamb lungs 
by infusion of authentic prostacyclin (5, 10, 14). 

The possibilities that surgical trauma exaggerated the prosta- 
cyclin response and that mechanical positive pressure ventilation 
is required for stimulation of prostacyclin synthesis could not be 
excluded when the experimental designs of the previous experi- 
ments were employed. Whether induction of pulmonary vascular 
prostacyclin synthesis is a component of normal perinatal tran- 
sitions was not known. Therefore, the present investigation was 
undertaken to monitor pulmonary prostacyclin production prior 
to and following the spontaneous onset of ventilation at birth. 

MATERIALS AND METHODS 

Instrumentation of Fetuses. The mothers of six fetuses (three 
lambs and three kids) ( 135 days gestation; average term is 148- 
150 days in both species) were anesthetized with thiamylal (22 
mg/kg) and maintained on ethrane (2-4%) and nitrous oxide 
(50%). Utilizing strict aseptic procedure, the uterus was exposed 
through a midline incision. A left thoracotomy was performed 
on the fetus through a small incision made in the uterus above 
the left side of the fetal thorax. Tridodecylmethyl ammonium 
chloride and heparin complex-treated (Polysciences, Inc., War- 
rington, PA), graphite-coated (Acheson Colloid Co., Port Huron, 
MI), microline (Thermoplastic, Scientifics, Inc., Warren, NJ) 
cannulae (27) were inserted approximately 2 mm into the right 
pulmonary artery via the main trunk and into the descending 
aorta through punctures and secured with pursestring sutures. A 
third cannulae was inserted through the left atrial appendage and 
advanced approximately I cm into the left lower pulmonary 
vein. The position of the catheter was confirmed at autopsy. If 
the catheter was less than 5 mm into the vein, no data from the 
animal were used. The catheters selected were always less than 
half the diameter of the vessels in which their tips were placed to 
prevent obstruction of blood flow through the vessels. An elec- 
tromagnetic flow cuff was placed around the left pulmonary 
artery [Carolina Medical Electronics, Inc. (King, NC) flowmeter 
and cuffs]. The fetal chest, amnion, and uterus were closed and 
catheters led, subdermally, to behind the maternal left shoulder 
and exteriorized. The flow probe lead was exteriorized laterally. 
Prophylactic gentamicin was administered to the mother (5 mg. 
kg-'.day, iv), the baby (5 mg. kg-' .day-', intra-arterially), and 
into the amnion (50 mg during surgery). 

Description of Experiment. Four days following surgery, the 
fetuses [3.4 & 0.3 (SEM) kg] were delivered by cesarean section 
under maternal spinal anesthesia and light ethrane by mask. The 
umbilical cord was tied and cut and the newborns were allowed 
to begin breathing spontaneously. They were dried with towels 
and a hair dryer. Approximately 15 min after birth, newborns 
were immobilized in a cloth sling that did not interfere with 
respiratory movements. They were kept warm with an infrared 
lamp. 

Fetal pulmonary arterial pressure, aortic pressure, and left 
pulmonary blood flow were monitored continuously from before 
maternal spinal anesthesia to 2-5 h following birth. Blood sam- 
ples for prostacyclin determination were drawn from the pul- 
monary artery and left lower pulmonary vein prior to delivery 
and 15 min, 60 min, and several times between 2 and 5 h 
following birth. Each blood sample consisted of 2 ml of blood 

drawn into a heparinized plastic syringe containing 15 mg me- 
clofenamate. The blood was injected immediately into 10 ml of 
2°C saline in order to reduce the temperature rapidly and, 
thereby, decrease extracorporeal prostanoid generation and me- 
tabolism. The formed elements were removed by centrifugation 
(34,000 X g for 20 min at 2"C), and the supernatant (plasma + 
saline) was drawn off and stored at -60°C for later analysis. 
Descending aorta samples (0.5 ml) for blood gas and pH deter- 
minations were drawn into heparinized syringes before birth, at 
15 min and 60 min after birth, and periodically thereafter. 

At the conclusion of experimentation, neonates were killed 
with euthanasia solution (T-61) and autopsies were performed 
to ensure the lungs were well aerated without gross evidence of 
pathology and to confirm catheter placements. 

Anal.vtical Methods. Prostacyclin determination. The blood 
prostacylin concentration was determined by radioimmunoassy 
of its stable hydrolysis product, 6-keto-PGF,,, following chro- 
matographic extraction (1 8). The samples were allowed to melt 
and were acidified to pH 3 with formic acid. They were passed 
through octadecylsilyl cartridges (SepPak, Waters Associates, 
Inc., Milford, MA) that had been washed and wetted previously 
with 30 ml acetone, 30 ml hexane, 60 ml methanol, and 60 ml 
water. The Sep-Pak containing the sample was washed with 20 
ml water and 20 ml petroleumether, both of which were dis- 
carded. The prostanoids were eluted with 10 ml ethyl acetate 
(24). Fifteen ml of toluene were added to the 10 ml ethyl acetate, 
and the mixture was passed through a silica gel column [Adsor- 
bosil (Applied Science Division of Milton Roy Co. through 
Anspec, Inc., Ann Arbor, MI), 8 cm x 5 mm]. Prostanoids on 
the column were washed with 25 ml of 60:40 (by volume) 
to1uene:ethyl acetate (discarded) and were eluted with 15 ml 
60:40:5: 1 to1uene:ethyl acetate:methanol:formic acid. The 
eluants were evaporated under vacuum and the invisible residues 
were transferred to polypropylene tubes in 3 x 500 pl methyl 
formate. The methyl formate was evaporated under nitrogen at 
20°C. Two samples containing 600 pg 6-keto-PGF,, (Upjohn 
Co., Kalamazoo, MI) in charcoal-treated sheep plasma, two 
blank samples (charcoal-treated sheep plasma), and two samples 
containing 'H-6-keto-PGF,, (New England Nuclear, Boston, 
MA) were processed similarly with each set of fetal samples. 
Recovery of 'H-6-keto-PGF,, from plasma through the entire 
preparatory precedure was 87 & 3%. 

Radioimmunoassayable 6-keto-%Flu was determined using 
antiserum purchased from Seragen, Inc. (Boston, MA), raised in 
rabbits immunized with 6-keto-PGFI, conjugated to bovine se- 
rum albumin. The cross-reactivity at 50% BIBo of the 6-keto- 
PGF,, antibodies with other examined prostanoids was: to PGF2, 
= 5%; to PGE2 = 2%; to PGD2, TXB2, and PGA2, and PGA2 < 
0.2%. Extracted samples were assayed at three dilutions. The 
assays were performed in gelatin-Tris buffer using 'H-6-keto- 
PGF,,. Following 24-h incubation at 4"C, the free fraction was 
separated from the fraction bound to antibody by precipitating 
the rabbit antibodies with anti-rabbit y-globulin (Antibodies, 
Inc., Davis, CA) and 60% saturated (NH4)2S04. Data were han- 
dled by computer, with determination of second order regression 
slope and intercept of free tracer over tracer bound to antibody 
against unlabeled 6-keto-PGF,, by the method of least squares. 
Provided the slope of the sample dilution curve was not different 
from the standard curve, the quantity of 6-keto-PGF,, in the 
plasma of the blood sample was determined and expressed in 
pg/ml of blood. Following extraction, the mean and standard 
error for the charcoal-treated plasma containing 600 pg 6-keto- 
PGF,, was 599 & 53 pg. Following extraction, the charcoal- 
treated plasma without added prostaglandin contained 40 & 4 
pg "6-keto-PGFI,." In order to correlate the values obtained 
using these methods with those obtained via an independent 
method, nine samples were drawn from three newborn goats 
acutely prepared under chloralose anesthesia and the prostanoid 
profile and concentration of each prostanoid i 0.9 of each sample 
were determined using GC-ECD (16) while the concentration of 



6-keto-PGF,, in the other 0.1 of the sample was determined by 
RIA. Liquid chromatographic preparation was identical as de- 
scribed above. The 6-keto-PGF,, concentrations obtained by the 
two methods were virtually identical (GC-ECD: 638 f 109 pg 6- 
keto-PGF,,/ml; RIA: 626 f 43 pg 6-keto-PGFl,/ml) and not 
different statistically ( I  test on paired samples). In these nine 
samples, the concentration of 6-keto-PGF,, was more than 5 
times that of PGE2, PGD2, TXB2 or 15-keto- l3,14dihydro-PGE2 
(GC-ECD). 

Calculations. Pulmonary prostacyclin production (left) per kg 
of newborn was defined as (left pulmonary venous prostacyclin 
concentration - pulmonary arterial prostacyclin concentration) 
x left pulmonary blood flow per kg of newborn. Pulmonary 
vascular resistance (left) was defined as pulmonary arterial pres- 
sure divided by weight (whole animal) specific left pulmonary 
blood flow. Fetal pulmonary venous pressure was indistinguish- 
able from zero but could not be measured accurately because 
the exact level of the left atrium could not be determined. After 
birth, alveolar pressure at end expiration would be zero, intra- 
pulmonary pressure would be less than atmospheric due to elastic 
recoil, and pulmonary venous pressure was less than 5 mm Hg. 
Therefore, we believe the best estimate of outflow pressure is 
zero and assume the pressure drop for calculating pulmonary 
vascular resistance to be equivalent to pulmonary arterial pres- 
sure. 

Statistical Analysis. Pulmonary prostacyclin production before 
birth and that at 15, 60, and 120-300 min after birth were 
compared using analysis of variance followed by Bonferoni t 
tests to isolate differences between groups in analysis of variance. 
Pulmonary arterial and pulmonary venous prostacyclin concen- 
trations of fetal animals were compared with concentrations at 
15 min after birth using the paired t test (2, 8). 

RESULTS 

The only difference observed in measured variables between 
sheep and goats was that calculated fetal pulmonary vascular 
resistance appeared to be about 50% higher in kids than in 
lambs. Since no differences were observed between species in 
prostacyclin production or cardiovascular alterations at birth, 
data from lambs and kids were combined. 

Fetal pulmonary arterial blood gases and pH immediately 
prior to removal of the fetus from the uterus and clamping of 
the umbilical cord were: pH = 7.34 + 0.03, Po2 = 17 f 1 mm 
Hg, Pco2 = 48 f 2 mm Hg. Aortic values from spontaneously 
ventilating newborns at 15 min, 1 h and 3 h after birth were: at 
15 minpH =7.16+0.01, Po2=42 f 9 m m  Hg, Pco2 = 6 5  * 
12 mm Hg; at 1 h, pH = 7.22 + 0.06, Po2 = 48 f 7 mm Hg, 
Pco2 = 47 f 9 mm Hg; and at 3 h, pH = 7.29 + 0.04, Po2 = 48 
f 9 mm Hg, PC& = 45 + 5 mm Hg, respectively. 

The pulmonary arterial pressures, weight specific left pulmo- 
nary arterial blood flows, calculated pulmonary vascular resist- 
ances and systemic arterial pressures prior to and following birth 
are shown in Figure 1. Before birth, pulmonary arterial pressure 
and systemic arterial pressure were indistinguishable (6 1 + 6 mm 
Hg) and fetal left pulmonary arterial blood flow was low (12 + 
5 ml . min-I .kg-'). Thus, calculated pulmonary vascular resist- 
ance was high (5.1 + 0.9 mm Hg. kg. rnin -ml-'). With the onset 
of breathing at birth, pulmonary arterial blood flow increased 
progressively as pulmonary vascular resistance declined over the 
first 15 min of ventilation and pulmonary arterial pressure (58 
f 2 mm Hg) became less than systemic arterial pressure (64 & 3 
mm Hg). The pulmonary vasodilation at birth occurred rapidly 
during the first 30 sec of breathing and proceeded more slowly 
over the next approximately 15 to 20 min. The fast decline in 
pulmonary vascular resistance during the first 30 sec of ventila- 
tion is not evident in Figure 1 due to variability of duration 
between delivery and onset of effective ventilation. Within 15 
min, effective ventilation, low pulmonary vascular resistance, 
and high pulmonary blood flow were established uniformly. 
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Fig. I .  Cardiovascular changes during spontaneous establishment of 
pulmonary gas exchange at birth in near term fetal lambs and goats. 
PAP, mean pulmonary arterial pressure; QUA, weight specific (whole 
animal) left pulmonary arterial blood flow; PVR, calculated, weight 

specific, left pulmonary vascular resistance (PAPIQLPA); and SAP, mean 
systemic arterial pressure (descending aorta). (Means f SEM.) 

Table 1. Prostacyclin concentrations (f  SEM) in the pulmonary 
arteries and left lower pulmonary veins ofj2tal and newborn 

lambs and kids 

PG12 concentration (pg/ml of blood) 

Newborn (min after birth) 
Fetal 

15 60 120-300 

Pulmonary artery 447 f 1 17 400 f 42 438 + 90 384 f 76 
Pulmonary vein 309 f 67 645 + 94. 596 f 135 443 ? 5 1 

* p < 0.05, compared to fetal. 

Table 1 shows pulmonary arterial and pulmonary venous 
prostacyclin concentrations prior to birth and 15, 60, and 120- 
300 rnin after birth. Pulmonary arterial prostacyclin concentra- 
tion did not change significantly during transition from fetus to 
newborn. In the fetus, there appeared to be removal and/or 
metabolism of prostacyclin during passage of blood through the 
pulmonary circulation since in five of six fetuses pulmonary 
arterial prostacyclin was greater then pulmonary venous. How- 
ever, there was no significant difference between the fetal pul- 
monary arterial and pulmonary venous prostacyclin concentra- 
tions. Conversely, pulmonary venous prostacyclin concentration 
15 rnin after birth was more than double the fetal concentration. 
Therefore, the lungs were producing prostacyclin 15 min after 
the spontaneous onset of ventilation at birth. 

Figure 2 shows the left pulmonary vascular resistance and left 
pulmonary vascular prostacyclin production from the fetal state 
to 5 h after birth. Prior to birth, pulmonary synthesis of prosta- 
cyclin was not detectable because the lungs tended to remove 
more prostacyclin than they produced (-1.7 + 1.1 ng. kg-'. 
min-I). In contrast, 15 min after birth, there was considerable 
pulmonary prostacyclin production (30.1 + 12.3 ng. kg-' . min-I) 
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Fig. 2. Weight specific (whole animal), left pulmonary vascular re- 
sistances (PVR) and wefght specific, net, left pulmonary prostacyclin 
production (PGI2) prior to, during, and following spontaneous establish- 
ment of pulmonary gas exchange at birth by lambs and kids. (Means f 
SEM.) 

coincident with a decline in pulmonary vascular resistance from 
the fetal 5.1 + 0.9 to the newborn 0.5 f 0.1 mm Hg.kg.min. 
ml-I. Pulmonary prostacyclin production then decreased to low 
levels by several hours following birth. 

DISCUSSION 

Current evidence indicates that prostacyclin is involved in 
perinatal pulmonary events in lambs and kids. The predominant 
prostanoid produced by perinatal lamb and goat lungs is pros- 
tacyclin ( 15, 17). Even though, prior to ventilation, prostacyclin 
synthesis is high in Krebs perfused fetal lungs, mechanical ven- 
tilation further increases prostacyclin synthesis (17). Similarly, 
mechanical ventilation of blood perfused lungs of exteriorized 
fetuses increases the net pulmonary production of prostacyclin- 
like material (15). The present study indicates that pulmonary 
prostacyclin production is stimulated greatly by the spontaneous 
onset of ventilation at birth and, therefore, appears to be a natural 
component of perinatal transition. The net pulmonary prosta- 
cyclin production 15 min following spontaneous onset of venti- 
lation at birth (30 n g  kg-' - min-') is similar to the production of 
prostacyclin-like material produced by blood perfused fetal lamb 
and goat lungs following 15 min of mechanical ventilation (55 
ng. kg-' .min-') (15), although the plasma concentration of pros- 
tacyclin-like material in the exteriorized, anesthetized, surgically 
stimulated, fetal model was much higher than in the present 
investigation. 

Prostacyclin is a potent vasodilator in the fetal lung (5, 10, 
14). Elevated intrapulmonary synthesis may result in high tissue 
levels of this prostanoid which could contribute to the pulmonary 
vasodilation at the onset of ventilation and, thus, perinatal 
circulatory transition. Pulmonary PG12 production is greatest 
during the period of progressive pulmonary vasodilation. Further 
evidence of a cause-effect relationship derives from the effect of 
treatment of the fetus with indomethacin upon the subsequent, 

ventilation-induced, pulmonary vasodilation. In experiments us- 
ing an exteriorized, anesthetized fetal goat model, the slow com- 
ponent of pulmonary vasodilation that normally proceeds 
through the first 20 min or more of ventilation was absent 
following inhibition of prostaglandin cyclooxygenase (13). Sim- 
ilarly, chronic treatment of ewes with indomethacin greatly 
attenuated pulmonary vasodilation by their fetuses at delivery 
(3). 

Noticeably, although high pulmonary prostacyclin production 
accom~anies ~ulmonarv vasodilation at birth. this ~roduction is 
transient; yet bostventiiation low pulmonary k c u i a r  resistance 
is maintained. One possible hypothesis, although purely specu- 
lative, is that transient release of vasodilator substances in the 
pulmonary circulation with the onset of ventilation could, by 
allowing pulmonary blood flow to increase and/or by reducing 
pressure in intrapulmonary vessels, release a reflex or locally 
mediated vasoconstriction. Continued presence of the vasodila- 
tor might not be necessary to maintain low pulmonary vascular 
tone once the neonatal intrapulmonary conditions of high Oz, 
low C02, and high pulmonary blood flow are established. 

The stimulus to increased prostacyclin synthesis cannot be 
elucidated from the current experiments. Obvious candidates are 
rhythmic gaseous ventilation and tissue distortion, increased 
intrapulmonary oxygen, decreased intrapulmonary carbon diox- 
ide with consequent increased pH. Reduced PC@ and conse- 
quent elevated pH seem to be unlikely candidates as sponta- 
neously ventilating neonatal ( I5  min after birth) Paco2 tends to 
be higher rather than lower than in the fetus. However, it is 
possible that intrapulmonary Pco2 near sites of prostacyclin 
synthesis is reduced following ventilation even though arterial 
Pcoz is elevated. It is unlikely that the elevated PC@ and conse- 
quent decreased pH that occurred 15 min after spontaneous 
onset of ventilation was the stimulus for increased prostacyclin 
synthesis since similar increases in prostacyclin production were 
observed in mechanically ventilated fetuses where Pco2 decreased 
immediately upon initiation of ventilation (1 5, 17). Elevated Po2 
also is an unlikely candidate for the stimulation of prostacyclin 
synthesis by the lung at birth since hypoxia stimulated pulmonary 
prostacyclin synthesis in neonatal (9) and adult (29) lungs. In 
adult animals, mechanical stimuli including hyperinflation and 
hyperventilation stimulate pulmonary prostacyclin synthesis 
(25). Therefore, the tissue distortion of rhythmic gaseous venti- 
lation seems to be the most likely component of ventilation at 
birth to be responsible for induction of pulmonary prostacyclin 
synthesis. Additionally, prostacyclin synthesis could be stimu- 
lated by other possible mediators, e.g. bradykinin ( 1  1, 26). 

An important role of prostacylin in perinatal pulmonary vas- 
cular transition would have clinical significance. Prostaglandin 
cyclooxygenase inhibitors may be used to postpone labor (30, 
3 1) or to accomplish pharmacological closure of a patent ductus 
arteriosus in the neonate (6, 12). Many pregnant women con- 
tinue to use aspirin-containing drugs as analgesics, antipyretics, 
and anti-inflammatory agents. It has been reported by others 
that indomethacin may interfere with normal circulatory adjust- 
ments at birth in man (22), as we would predict could be possible 
from our experiments on goats and sheep. Obviously, many 
women ingest nonsteroidal anti-inflammatory agents and deliver 
healthy, normal babies. Nevertheless, an association between 
maternal nonsteroidal anti-inflammatory agent treatment and 
persistent pulmonary hypertension of the newborn has been 
observed (19, 23). Since the decrease in pulmonary vascular 
resistance at the time of birth is an event upon which the future 
existence of the organism depends, it would be surprising if a 
single mechanism were solely responsible. Rather, several mech- 
anisms and mediators probably are involved. It is possible that 
factors such as pre- or intrapartum asphyxia, acidemia, or neo- 
natal alveolar hypoxia and hypercapnia compromise other me- 
diators and, thereby, accentuate the importance of the prostanoid 
system. As usually is true of maternal consumption of prosta- 
glandin synthesis inhibitors, neonatal treatment with prostaglan- 
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din cyclooxygenase inhibitors to close a patent ductus arteriosus 
does not result in progressive pulmonary hypertension. However, 
the clinical syndrome of symptomatic patent ductus arteriosus is 
characterized by left to right shunting through the patent ductus 
arteriosus as a result of low pulmonary vascular resistance. The 
lung and pulmonary vasculature are oxygenated well and nor- 
mocapnic. The data presented in the current report suggest that 
the importance of prostacyclin is diminished greatly shortly after 
birth with appropriate pulmonary vascular transition and, thus, 
one would not expect progressive pulmonary hypertension to 
develop from neonatal prostanoid synthesis inhibition for treat- 
ment of a patent ductus aneriosus. 

A role of prostacyclin in pulmonary vasodilation at birth is 
not the only possible explanation for the predisposition of babies 
delivered from mothers treated with nonsteroidal anti-inflam- 
matory drugs toward persistent fetal circulation. Another hy- 
pothesis is that prolonged pulmonary hypertension resulting 
from in utero ductal closure increases development of precapil- 
lary resistance vessels in the lung (19, 20). These two effects of 
perinatal prostaglandin cyclooxygenase inhibition (i.e. reduction 
of vasodilatory prostacyclin and pulmonary vascular smooth 
muscle hypertrophy) could act synergistically to increase pul- 
monary vascular resistance and reactivity to pressor stimuli. 

Noticeably, plasma prostacyclin levels in the fetus and neonate 
are considerably higher than have been reported in antecubital 
venous plasma from human adults (1). Previously, we have 
reported that, using identical methods to those used in the present 
study, fetal pulmonary arterial prostacyclin concentrations are 
more than four times higher than those of the ewe (18); and 
pregnant animals have elevated plasma prostacyclin when com- 
pared to nonpregnant (7, 21). Late pregnant human venous 
plasma 6-keto-PGF,, concentration (244 pg/ml) determined by 
gas chromatography-mass spectrometry (21) is similar to the 
concentration we obtained from arterial plasma of near term 
pregnant ewes ( 105 pg/ml of blood = 175 pg/ml plasma when 
hematocrit = 40%) ( 18). 

In conclusion, the data presented in this report and our pre- 
vious investigations utilizing various exteriorized fetal prepara- 
tions are consistent with the hypothesis that the onset of venti- 
lation at birth stimulates intrapulmonary synthesis of prostacy- 
clin leading to high local concentrations near sites of production, 
thereby decreasing pulmonary vascular smooth muscle tone. 
Intrapulmonary synthesis of prostacyclin is one component of 
pulmonary vasodilation at birth. However, mechanisms unre- 
lated to prostanoids certainly are important. 
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