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Ibuprofen Pretreatment Inhibits Prostacyclin Release during

Abdominal Exploration in Aortic Surgery

Joanne C. Hudson, M.D.,* W. Heinrich Wurm, M.D.,* Thomas F. O'Donnell, Jr., M.D.,} Francis R. Kane, Ph.D.,*
William C. Mackey, M.D.,} Ying-Fu Su, Ph.D.,§ W. David Watkins, M.D., Ph.D.

Mesenteric traction during aortic surgery produces facial flushing,
reduced mean arterial pressure (MAP), and systemic vascular re-
sistance (SVR) with increased heart rate (HR) and cardiac index
(CI). Elevated 6-keto-prostaglandin-F,, (6-keto-PGF,,) suggests
prostacyclin is the mediator. To test this hypothesis, the cyclooxy-
genase inhibitor, ibuprofen (n = 14), or placebo (n = 13) was ad-
ministered to patients electively scheduled for aortic reconstruction.
The hemodynamic measurements and plasma concentrations of
prostanoids between groups were compared immediately before (0),
and 5, 10, 15, 30, and 45 min following mesenteric traction. Follow-
ing mesenteric traction significant differences (P < 0.05) were ob-
served between the ibuprofen pretreatment and placebo group over
time in SVR, MAP, HR, CI, 6-keto-PGF,,, and thromboxane B,
(TXB,). Significant differences between groups at individual times
were found in SVR, HR, CI, 6-keto-PGF,,, and TXB;. In the placebo
group flushing was accompanied by reduced SVR and MAP and
increased HR and CI. The greatest effect was seen at 10 min and
resolved over 30 min. Plasma concentration of 6-keto-PGF,, in-
creased from 159 = 103 (mean + SEM) pg/ml to a peak value of
3,765 + 803 at 10 min. A late increase in TXB, occurred with a peak
value of 1,970 + 891 (mean £ SEM) pg/ml at 30 min. In the ibuprofen
pretreated group no significant changes occurred in hemodynamic
measurements or concentrations of prostanoids. The inhibition of
6-keto-PGF,, and its associated hemodynamic changes in the treat-
ment group, but not in the placebo group, confirms the hypothesis
that prostacyclin is the mediator of the mesenteric traction response
in abdominal aortic surgery. (Key words: Anesthesia, general. An-
tagonists: prostaglandin. Hormones: prostaglandin. Surgery, ab-
dominal: aortic.)

AS A CONSEQUENCE of traction on the mesentery and
eventration of the bowel during aortic surgery, patients
experience facial flushing with reduced systemic vascular
resistance (SVR), reduced mean arterial pressure (MAP),
increased heart rate (HR), and increased cardiac index
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(CI).'"® These events are associated in magnitude and time
course with increased concentrations of the prostacyclin
metabolite 6-keto-prostaglandin-Fy,.** It is likely that lo-
cal production of prostacyclin is causative because endo-
thelial cells lining blood vessels® and the intestinal mucosa
contain enzymes capable of synthesizing prostaglan-
dins.”"'° In addition, prostacyclin production from the
intestines may be enhanced with endothelial injury, such
as atherosclerosis or tissue hypoxia.'' That prostacyclin
is released from the intestines and/or its mesentery is
supported by our previous study in which we compared
hemodynamic parameters and blood concentration of 6-
keto-PGF,, in patients having the retroperitoneal ap-
proach with those having the transabdominal approach
to aortic surgery.® Only those patients having the trans-
abdominal approach experienced the profound reduction
in SVR coincident with elevation in blood concentrations
of 6-keto-PGF,,. This phenomenon was temporally re-
lated to exploration of the bowel. The absence of he-
modynamic changes and unchanged blood concentration
of 6-keto-PGF,, in patients undergoing the retroperito-
neal surgery indicated that the intestines was the likely
source.

To further test this hypothesis, we performed a double-
blind placebo-controlled study to determine if pretreat-
ment with the cyclooxygenase inhibitor ibuprofen would
prevent the hemodynamic consequences of this syndrome
by inhibiting prostacyclin release.

Methods

In a prospective randomized, double-blind protocol
approved by the Human Investigation Review Board at
New England Medical Center, 29 patients who gave writ-
ten informed consent and were scheduled for elective
transabdominal aortic surgery were entered in the study.
The patients were studied consecutively between Sep-
tember 1986 and March 1988. All electively scheduled
patients agreed to participate. In cooperation with our
pharmacy, the patients were assigned to receive either
placebo or ibuprofen 800 mg po in three doses, 6 h apart,
before surgery. The last dose was given at 6 A.M. All
investigators were blinded as to treatment until after data
analysis. At least 7 days prior to the operation, aspirin
was discontinued. No patient was taking any nonsteroidal
anti-inflammatory drugs that could influence the produc-
tion of cycloxygenase.
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All patients received intravenous (iv) fluids overnight
ata rate of 70-80 ml/h and were denied food overnight.
Patients customarily receiving B-adrenergic blocking
drugs, long-acting nitrates, and calcium channel blocking
drugs were given these medicines the morning of surgery.
All patients received 0.1 mg/kg morphine and 0.05 mg/
kg lorazepam intramuscularly (im) and their last po dose
of either ibuprofen or placebo at 6 A.M. Additional se-
dation with iv diazepam in 2.5-mg increments was per-
mitted as needed. Two iv catheters, a 20-G radial artery
and a 7-Fr triple-lumen pulmonary artery thermodilution
catheter, were inserted. Prior to time 0, 10-15 ml/kg of
5% dextrose in lactated Ringer’s solution was infused until
the pulmonary capillary wedge pressure (PCWP) was at
least 10 mmHg but no greater than 15 mmHg.

Electrocardiographic leads 11 and Vs, along with the
pulmonary artery pressure (PAP), central venous pressure
(CVP), and arterial pressure, were recorded on a Hewlett-
Packard multichannel recorder. Temperature and cardiac
output (CO), determined in duplicate by injection of 10
ml room temperature saline at end expiration, were mea-
sured by a CO computer (Model 9520A, American Ed-
wards Laboratory). Anesthesia consisted of 1-2 mg/kg
thiopental or 0.3-0.5 mg/kg diazepam followed by 20
ng/kg fentanyl, oxygen 35-40% in nitrous oxide. Ven-
tilation was controlled. Relaxation was obtained with 0.1
mg/kg pancuronium or pancuronium combined with
metocurine iodide. Upon skin incision, if the systolic blood
pressure reached 150 mmHg, isoflurane 1.5% was added
to reduce the pressure below 150 mmHg. As soon as this
was achieved, the isoflurane was reduced, Once the study
began, the isoflurane concentration remained constant
between 0.5% and 0.8%. Following mesenteric traction
a reduction in systolic blood pressure was initially treated
with an iv fluid bolus of 500 ml. If the reduction in systolic
pressure was greater than 25% of the preinduction value
or if the systolic pressure was reduced to 100 mmHg and
fluids alone were unable to restore the blood pressure, a
phenylephrine infusion was used. Arterial blood gases
verified the adequacy of ventilation and oxygenation.

Hemodynamic measurements were taken at the fol-
lowing times: before induction, during the surgical prep-
aration, at the time 0, and 5, 10, 15, 30, and 45 min
thereafter. Time 0 was taken after the incision of the
peritoneum but before any abdominal contents were
handled. The surgeons paused to allow data collection at
time 0, after which the operation proceeded without in-
terruption; the surgeon explored the peritoneal cavity and
retracted the small bowel, protecting it with wet Mikulicz
pads. The posterior parietal peritoneum and ligament of
Treitz were incised. The duodenum was separated from
the aorta, and the preaortic sheath was opened. The aorta
was not cross-clamped in any patient during data collec-
tion. Data at each time point included HR, systolic, dia-
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stolic, and mean arterial pressure (MAP), PAP, CVP,
PCWP, and CO. Cardiac index (CI), systemic vascular
resistance (SVR), and pulmonary vascular resistance
(PVR) were calculated from standard formulas.!? The
change in facial color was observed and assigned a value:
0 if no change, 1* if mild, and 2* if marked flushing oc-
curred. We recorded estimated blood loss and fluid re-
placement for each group. In each patient hemoglobin,
hematocrit, BUN, and creatinine were measured daily
for the first 2 postoperative days.

Blood samples for prostanoid analysis were collected
with the hemodynamic data at time 0 and at 5-, 10-,
15-, 30-, and 45-min time periods. After the first 10 ml
was discarded, 5 ml of blood was collected from the ar-
terial catheter. Samples were slowly drawn into sterile
disposable plastic syringes and transferred into heparin-
ized polypropylene test tubes. They were placed on ice
immediately, and plasma was isolated and stored at —80°
C in preparation for prostanoid assay. Plasma concentra-
tion of prostacyclin and thromboxane Ay (TXA,) were
measured by radioimmunoassay of the stable metabolites
6-keto-PGF,,, and thromboxane By (TXBy). The details
of this double-antibody assay have been described previ-
ously.'® The binding and inhibition curves were con-
structed with a four-parameter logistic method described
by Rodbard.'* Absolute lower level of detection is 50 pg/
ml plasma with our system. All plasma samples were an-
alyzed in duplicate, and standard curve samples were an-
alyzed in triplicate. Radiolabeled tritiated 6-keto-PGF,,
was purchased from New England Nuclear, standard 6-
keto-PGF ), from the Upjohn Company, specific antiserum
to 6-keto-PGF,, from Biotex Company, and normal and
goat antirabbit serum from Pel-Freez.

Five milliliters of arterial blood was drawn into a hep-
arinized syringe, placed in polypropylene tubes, centri-
fuged at 2,000 X g for 20 min, and then the plasma was
frozen at —80° C. The plasma ibuprofen concentrations
were analyzed by high-performance liquid chromatog-
raphy (HPLC) by the Hazelton Laboratories America,
Inc. (Madison, Wisconsin).'* The lower limit of quanti-
fication is 0.5 ug/ml. The intraassay and interassay coef-
ficient of variation were both 10%. Blank human plasma
was used for the standard curve and was obtained from
volunteers and checked for assay interference before use.

Data are expressed as mean + SE. Demographic data
were analyzed by unpaired Student’s ¢ test or Fisher’s ex-
act test. To test for treatment effects using a repeated
measures analysis of variance (ANOVA) with random pa-
tient effects, we first determined if the effect of treatment
varied over time between the ibuprofen and placebo
group in each of the hemodynamic variables. A P value
of less than 0.05 was considered significant. The patients
were considered random effects, implying that our con-
clusions will be applicable to all patients and not just those
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observed in this study. If it was found that there was an
interaction that varies over time, we then examined the
effect of treatment versus placebo at each of the time pe-
riods using the Bonferroni correction.'® To maintain a P
< 0.05 for the overall test, we adjusted this level for each
of the separate six tests, so that the P level of less than
0.05/6 = 0.0083 was considered significant. The Spear-
man correlation coefficient was used to test for rank cor-
relations between hemodynamic variables.

Results

Twenty-seven patients completed the study; two pa-
tients were eliminated because either the data or blood
sampling were incomplete. The ibuprofen (n = 14) treated
group consisted of nine males, five females, mean age 56
+ 11 yr (mean = SD), and mean body surface area (BSA)
of 1.90 + 0.21. The placebo (n = 13) group consisted of
ten males, three females, mean age 66 *+ 7 yr, and mean
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body surface area of 1.95 * 0.23. The groups were not
statistically different in age, height, weight, body surface
area, history of previous myocardial infarction, congestive
heart failure, history of angina, hypertension, diabetes
mellitus, smoking, or medication with S-adrenergic or
calcium channel blocking drugs, nitrates, digitalis, di-
uretics, or antiarrhythmics.

There were significant differences, as determined by
the two-way ANOVA, between the treatment group and
placebo group over time in SVR, MAP, HR, CI, 6-keto-
PGF,,, and TXB,. Significant differences between groups
at individual times were found in SVR, HR, and CI (fig.
1) and 6-keto-PGF}, and TXB; (fig. 2). There was no
difference between groups in any hemodynamic variable,
6-keto-PGF,, or TXB, at time 0. The mean ibuprofen
concentration was 20.6 £ 2.31 (mean * SEM) ug/ml in
the ibuprofen-treated group and 0.51 * 0.01 pg/ml in
the placebo group. In the treatment group the range was
9.65 to 35.9 ug/ml. In the placebo group 12 patients had
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FIG. 1. Differences in hemodynamic variables during ab
group (n = 14) of patients having aortic surgery. Time zero is immediately preceding exploration. MAP is measured i
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FIG. 2. Plasma concentrations of 6-keto-PGFy, (pg/ml) and TXB,
(pg/ml) of the placebo group (n = 13) and the ibuprofen-pretreated
group (n = 14) during abdominal exploration in patients having aortic
surgery. Values are mean + SEM. P values were determined using the
two-way ANOVA and applying the Bonferroni correction.

a concentration < 0.5 ug/ml, and in one patient the ibu-
profen concentration was 0.62 ug/ml.

With exploration of the abdomen, the placebo group
showed a decrease in SVR and MAP and an increase in
Cl and HR (fig. 1). These changes peaked at 10 min and
resolved over 30 min. The changes in prostanoids are
seen in figure 2. A significant (P < 0.05) increase in 6-
keto-PGFy, occurs in the placebo group, which peaks at
10 min and declines over the data collection period. In
addition, an increase occurred in TXBy starting at 15
min, and peaking at 30 min with possible resolution be-
ginning at 45 min (fig. 2). In the ibuprofen-treated group
these changes were absent, and the 6-keto-PGF,, and
TXB; concentration remained at preexploration values
(time 0).
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No differences were seen between ibuprofen treatment
and placebo groups in PAP, PCWP, CVP, or PVR (table
1). Each patient received between 500 and 1,000 ml to
achieve a PCWP between 10 and 15 mmHg prior to the
time 0. No patient required a vasodilator to achieve this.
In the ibuprofen group a score of 0 flushing was observed
in ten patients, a score of 1 in three patients, and a score
of 2 in one patient. The mean flush score was 0.36 + 0.17
(mean £ SEM). In patients who were administered placebo
a score of 0 flushing was observed in two patients, a score
of 1 in four patients, and a score of 2 in seven patients.
The mean score for facial flushing was 1.46 = 0.24 (mean
+ SEM) in the placebo group and 0.36 + 0.17 in the
treatment group. The difference between mean scores
was significant (P < 0.01). Isoflurane was used in six pa-
tients in the placebo group and in 11 patients in the ibu-
profen group. This difference was not significant. Phen-
ylephrine was used in eight patients in the placebo group
and two patients in the treatment group. This difference
is significant (P < 0.05). There was no difference between
groups in blood loss or in replacement with packed red
blood cells or crystalloid, or in length of operation. There
was no difference between groups in the hematocrit and
no evidence of elevated BUN or creatinine in the first 2
postoperative days (table 2). One patient in the placebo
group developed a myocardial infarction following tra-
cheal extubation accompanied by a prolonged episode of
tachycardia 15 h after surgery. One patient in the ibu-
profen group died the first postoperative day of a massive
myocardial infarction. Following the study period the
aneurysm in this patient was ruptured during surgery.
The patient experienced severe hypotension for an ex-
tended time.

Using the Spearman correlation coefficient, significant
correlation (P < 0.001) was found in the placebo group
between the 6-keto-PGF,, concentration and MAP, CI,
SVR, PVR, and HR; the r values were —0.46, +0.59,
—0.60, —0.47, and +0.49, respectively. When the peak
prostacyclin concentration was correlated with the flush
score, a significant correlation was found in the placebo
group (P < 0.01, r = 0.64). There was no correlation
with TXB, concentration and any variable in the placebo
group. In the ibuprofen-treated group, there was a sig-
nificant correlation between 6-keto-PGF,, concentration
and HR (P < 0.01, r = 0.30) and between TXB, con-
centration, and MAP and HR (P < 0.001, r = 0.46;
P <0.01, r = 0.33, respectively).

Discussion

The results of this study are consistent with studies that
indicate that high concentrations of prostacyclin are re-
leased during bowel manipulation in aortic surgery. In-
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TABLE 1. Hemodynamic Variables in Placebo Group (P) (n = 13) and Ibuprofen-treated Group (1) (n = 14) during Abdominal Exploration

Time (min)
Group 0 5 10 15 30 45
CVP P 9.2+ 1.4 9.1 1.2 9.0+1.2 72+1.2 7.2+1.2 7.8%0.9
I 9.3 +0.9 8.2+ 1.0 9.1%+1.3 7.9+ 0.9 8.4 % 1.0 9.3+1.2
PCWP P 13.1+14 122+ 1.8 1.7 £ 1.6 106 + 1.4 9.0+ 1.1 9.8+ 1.2
I 12.3 £ 1.2 i35 £1.3 22+7.0 11.1 £ 1.0 10.6 £ 1.3 122+ 1.6
PAP P 20.5 + 1.5 20.3 + 1.8 20.4 1.0 20.5 + 2.1 180+ 1.6 177+ 1.7
I 19.3 £ 1.6 19.7 £ 2.1 8.5+14 172+ 1.2 16.7 £ 1.4 18.2 £ 2.0
PVR P 163 £ 17 112 £ 16 117 £13 141 £ 19 161 =21 166 + 20
I 149 + 22 130 + 23 117 £12 120+ 13 137 = 1.7 120 + 15

Values are mean * SEM. No significant differences (P < 0.05) were found between groups.

hibition of prostanoid synthesis by the enzyme inhibitor
ibuprofen and its associated hemodynamic changes in the
ibuprofen-treated group, but not in the placebo group,
supports the hypothesis that prostacyclin is the causative
agent.

As described in an earlier study in 13 patients having
aortic surgery, Seeling et al.* reported prostacyclin con-
centrations after traction of the bowel. The median con-
centration of 6-keto-PGF, was 1,169 pg/ml witha range
of 60-3,843 pg/ml at 5 min and 1,098 pg/ml with a
range of 60-2,860 pg/ml at 15 min after traction of the
bowel. In a previous study we demonstrated that the stim-
ulus of this prostacyclin production was most likely the
abdominal contents by comparing 33 patients having the
transabdominal incision for aortic surgery with 19 patients
have the retroperitoneal approach.> We found prostacy-
clin release and reduced SVR only in the group who had
manipulation of the abdominal contents during the trans-
abdominal approach; no prostacyclin release or reduced
SVR occurred during exposure of the aorta using the
retroperitoneal approach. Peak changes in 6-keto-PGF 14
(1,689 + 303 pg/ml) and maximum reduction in SVR

TABLE 2. Comparison of Operative and Postoperative Data Between
Placebo and Ibuprofen-treated Groups

Placebo Ibuprofen

Estimated blood loss (ml) 2,650 * 604 2,097 + 444
Replacement fluid

Packed cells (units) 1.92 + 0.45 3.11 % 0.55

Cell saver (ml) 324 + 234 407 + 182

Cystalloid (ml) 8,316 + 687 8,191 + 490
Surgical time (min) 422 + 60 372+ 25
Postoperative day 1

Hematocrit 32+ 0.7 31.6 £0.7

BUN 8.25 %+ 1.7 10 £ 2.0

Creatinine 1.01 £0.2 0.82 + 0.5
Weight (kg)

Preoperative 74 £7.6 70 3.7

Postoperative 83 £ 8.2 79 £ 4.1

Values are mean * SEM. No significant (P < 0.05) differences were

found between groups.

occurred 10 min following the onset of the manipulation
of the abdominal contents and resolved after 30 min. We
documented the parallel association of increased prosta-
cyclin with reduced SVR, reduced MAP, increased HR,
and increased CO. The concentrations of prostacyclin in
our previous study at 5 and 15 min (647 = 176 and 1,124
+ 218 pg/ml, respectively) are comparable in concentra-
tion and time to those in the study by Seeling et al.*
Seltzer et al. also reported prostacyclin release in aortic
surgery.'” They studied 12 patients, four of whom were
pretreated with ibuprofen 12 mg/kg po 1-1.5 h preop-
eratively. Approximating the values they displayed in
graph form, in eight untreated patients they found plasma
6-keto-PGF,, concentrations at 5, 15, and 30 min of 9.0
+ 1.1 (mean = SEM), 4.9 + 0.8, and 3.4 + 0.8 pmol/ml,
respectively. Converting these values to picograms per
milliliter (the units used in this study), the results of Seltzer
et al.'” are the equivalent of 3,168 + 458, 1,760 + 280,
and 1,126 + 280 pg/ml, respectively. Thus, the values
of Seltzer et al.'” for untreated patients are in the same
range as our values in this study at the same time periods
(3,179 = 735, 2,858 + 593, and 1,114 * 230 pg/ml,
respectively). As in our study, the four ibuprofen-treated
patients demonstrated no prostacyclin release.'” Further-
more, they demonstrated that the plasma of untreated
patients was able to produce vasodilation in a cat mes-
enteric artery preparation, whereas the plasma from the
ibuprofen-treated patients was not.!” This is additional
evidence that the response to mesenteric traction is me-
diated by the humoral vasodilating agent prostacyclin.
Even before prostacyclin release was associated with
traction on mesentery, Krausz et al. measured prostacyclin
release at intervals throughout aortic surgery in 21 pa-
tients.'® They documented inhibition of prostacyclin by
aspirin, an irreversible inhibitor of platelet cyclooxygen-
ase.!? Thirteen patients received 650 mg of aspirin 12 h
po prior to the operation; eight received placebo. In the
placebo group 6-keto-PGF, concentrations rose to 950
+ 290 (mean * SEM) pg/ml 30 min after the start of
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surgery. This was associated with a decrease in MAP and
an increase in CI. Unfortunately, there was no comment
relating the elevation of 6-keto-PGF, to surgical activity.
These authors made no reference to the intestines. They
concluded that this represented prostacyclin release from
the lung and that it was related to the surgical incision
made 30 min earlier. The time after incision leads us to
believe that this increase in 6-keto-PGF,, may have oc-
curred during exploration of the abdomen. Our study
was designed to investigate the role of prostacyclin during
the mesenteric traction response, not to evaluate or ad-
vocate routine pretreatment with ibuprofen. However,
because of the ability of ibuprofen to interfere with plate-
let function and autoregulation of the kidney,?® we ob-
served the patients postoperatively and found no evidence
of altered renal function (elevated BUN or creatinine),
or renal failure in any patient and no evidence of signif-
icant differences in estimated blood loss or fluid replace-
ment between the groups.

Recently, prostacyclin release was associated with peri-
toneal closure in patients undergoing cesarean section.?!
In four patients Matsumoto ef al. demonstrated elevated
PGF,, concentrations in plasma associated with reduced
blood pressure, increased HR, and flushing.?! The peak
concentrations ranged from 2.59 pmol/ml (912 pg/ml)
to 6.29 pmol/ml (2,246 pg/ml). Maximal changes were
observed at 5 min after the start of the closure. Return
to baseline was seen within 20 min. These results suggest
that other procedures in the abdomen may be associated
with prostacyclin release. Prostacyclin release should now
be a consideration in the differential diagnosis of hypo-
tension occurring during abdominal surgery.

Our data provide evidence in humans that low plasma
ibuprofen concentrations are effective in inhibiting pros-
tacyclin synthesis. In this study the mean plasma ibuprofen
concentration was 20.6 * 2.31 (mean * SEM) pg/ml.
Individual plasma concentrations in the treatment group
suggest effectiveness in prostacyclin inhibition starting as
low as 9 pg/ml (fig. 3). All but one placebo patient had
an ibuprofen concentration less than the lower limit of
detection (0.5 ug/ml). The one patient with a concentra-
tion of 0.62 pug/ml may represent the presence of residual
ibuprofen or may represent a cross-reactivity with some
unknown medication. This low concentration of ibupro-
fen did not prevent release of high concentrations of 6-
keto-PGF,, (<50, 2,047, 2,896, and 1,897 pg/ml at time
0, 5, 10, and 15 min, respectively) in this patient. The
effectiveness of low doses in our treatment group may
have implications for clinical investigation of ibuprofen
in other areas, such as the treatment of septic shock or
adult respiratory distress syndrome.

An interesting and previously unreported phenomenon
was the delayed increase in concentrations of TXB, (fig.
2). Seltzer et al.'” and Matsumoto et al.** did not report
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F1G. 3. Plasma concentrations of ibuprofen at preexploration (time
0) plotted against peak concentrations of plasma 6-keto-PGF, achieved
in each of the ibuprofen-treated patients (n = 14).

measurement of TXB,. Krausz ef al.,'® Huval e al.,2
Seeling et al.,* and Gottlieb et al.® measured plasma TXB,,
but none of these authors did so at a time corresponding
to our observations at 30 and 45 min. Krausz ¢f al.'® and
Huval ¢t al.** who examined prostanoid release during
aortic surgery used the same times for data collection:
before anesthesia, 30 min after incision, 30 min after aor-
tic cross-clamping, and 5 min after removal of the clamp.
Krausz et al.'® reported a preoperative TXB; value of 68
* 13 pg/ml (mean + SEM), no change after incision but
a significant increase during aortic clamping, 111 + 20
pg/ml (mean % SEM). Similarly, Huval et al.?* found a
preoperative value of 60 pg/ml (estimated from their
graph) unchanged until 30 min after aortic cross-clamping
230 + 30 pg/ml (mean * SEM). Aspirin'®and ibuprofen®
pretreatment suppressed this thromboxane production.
As performed by the authors in the two previous studies,
Gottlieb ¢t al.® examined only one time during mesenteric
traction, the time of maximum O-ring retraction. This
corresponds to our 5-min time. Gottlieb ef al.” reported
the median TXB; concentrations, 85 pg/ml, before trac-
tion, rising to 146 pg/ml at maximal O-ring retraction;
the range of these results was not reported. In an addi-
tional six patients given aspirin, the TXB, concentrations
were below the detection limit (41 pg/ml) in four patients.
In two patients concentrations were reported as 372, 418,
and 145 pg/ml and 100, 144, and 120 pg/ml for times
before, during traction, and after flow to the extremities
was reestablished. The values of these two patients in
whom TXB, production should be suppressed demon-
strated variability not unlike our results (fig. 3). Seeling
et al.* reported prostanoid concentrations before, 5 min
after, and 15 min after mesenteric traction only. In 13
patients they reported median TXBy concentrations of
<60 pg/ml at all three times. However, they also reported
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these ranges: 60-239, 60439, and 60-415 pg/ml (be-
fore, 5 min after and 15 min after, respectively). Our
TXB, concentrations (mean + SEM) in the placebo group
at the time of mesenteric traction (0, 5, 10, 15, 30, and
45 min) were as follows: 364 + 80,416 + 62, 354 + 46,
539 + 71, 1,970 + 891, and 923 *+ 259 pg/ml, respec-
tively.

We found considerable variability in TXBg production
among our placebo patients. Perhaps thromboxane syn-
thesis reflects the severity of vascular disease. In any event
the variability of our data is so great at the 30-min time
that the difference in values between ibuprofen and pla-
cebo groups is not significant (fig. 3). No other author
described data at the 30-min time period when we see the
greatest change. Other reports'®?? indicated that the most
significant increase in thromboxane synthesis during aor-
tic surgery occurs during aortic cross-clamping. We did
not take samples at that time; our focus was upon mes-
enteric traction. Our results demonstrate a late rise in
TXB,. This late rise, like prostacyclin, was prevented by
ibuprofen. We speculate that this increase represents the
regulatory response to elevated prostacyclin synthesis and
vasodilation, which in turn stimulates an autoregulatory
compensation and synthesis of the vasoconstrictor TXB,.

In conclusion, this study confirms the hypothesis that
prostacyclin mediates the traction response during aortic
surgery. In addition, it suggests that prostacyclin release
in these patients stimulates a compensatory increase in
TXB,, suggesting that these prostanoids act together in
local hormonal-like regulations of vasculature. And finally,
ibuprofen in low plasma concentration can prevent pros-
tacyclin release.
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