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ABSTRACT. Group B streptococcal (GBS) sepsis pro- 
duces arterial hypoxemia in newborns. In piglets we pre- 
viously found that hypoxemia develops because of in- 
creased ventilation perfusion heterogeneity, and reduced 
mixed venous p 0 2  occurring in association with decreased 
pulmonary blood flow. We hypothesize that increased 
thromboxane A2 (TxA2) synthesis mediates the immediate 
alterations in gas exchange found in GBS sepsis. We 
studied 18 anesthetized, ventilated piglets before, during, 
and after a 30-min infusion of 2 x lo9 colony forming 
units/kg of GBS. Nine piglets were pretreated with 8 mg/ 
kg of dazmegrel (DAZ), a TxA2 synthetase inhibitor, and 
nine animals received GBS without DAZ pretreatment. 
Pulmonary and systemic arterial pressures, pulmonary vas- 
cular resistance, pulmonary blood flow, respiratory gas 
tensions, intrapulmonary shunt, and SD of pulmonary 
blood flow, an index of ventilation perfusion mismatching, 
were measured. Systemic and pulmonary arterial levels of 
thromboxane B2 and 6-keto-PGF,, were also measured. 
The sham-treated animals showed the expected rise in 
pulmonary arterial pressure from 12 f 3 to 29 + 7 torr, 
(p < 0.02). By comparison, the animals pretreated with 
DAZ did not demonstrate pulmonary arterial hypertension 
and had a delay in the fall in pulmonary blood flow until 2 
h postinfusion. Arterial PO2 did not decline significantly 
after the GBS infusion in the DAZ-pretreated animals; the 
untreated animals showed a significant fall in p 0 2  from 
baseline. There was no significant change in intrapulmo- 
nary shunt or SD of pulmonary blood flow compared to 
baseline in the DAZ-pretreated animals. The elevation in 
thromboxane B2 occurring with GBS sepsis did not occur 
in the DAZ-pretreated animals. We conclude that TxA2 in 
part mediates the immediate gas exchange and pulmonary 
hemodynamic abnormalities during GBS sepsis. Inhibition 
of TxA2 synthetase results in preservation of normal pul- 
monary gas exchange and a delay in the fall in Q,following 
GBS infusion. (Pediatr Res 20: 481-486, 1986) 

Abbreviations 

GBS, group B streptococci 
Qs, systemic blood flow 

SDQ, SD of pulmonary blood flow 
TxB2, thromboxane B2 
PG12, prostacyclin 
RIA, radioimmunoassay 
PGE,, prostaglandin El 
PGFI,, prostaglandin F,, 
PGE2, prostaglandin E2 
DAZ, dazmegrel 

Hypoxemia develops during an intravenous infusion of GBS 
in experimental animals (1, 2), indicating a direct or indirect 
alteration in pulmonary gas exchange as a result of the bacterial 
sepsis. Mechanisms that might contribute to hypoxemia under 
these conditions include a reduction in mixed venous pOZ asso- 
ciated with reduced Qs, assuming unchanging tissue oxygen 
extraction and the presence of some degree of ventilation-perfu- 
sion mismatching, or an alteration in the distribution of Q,. 
Altered distribution of Q, may result in substantial perfusion of 
lung areas receiving no ventilation (shunt), orJung areas receiving 
little ventilation, i.e. areas with low VA/Q ratios. Both can 
contribute to hypoxemia depending on extent of diversion of Q, 
to these areas. We have shown previously in a neonatal piglet 
model of .GBS sepsis that hypoxemia develops because of both 
reduced Q, and mismatching of alveolar VA/Q producing an 
increase in flow to poorly ventilated lung regions, without a 
significant increase in intrapulmonary shunt (2). 

Others have demonstrated that the vasoconstrictor prostaglan- 
din metabolite, TxA,, mediates the rise in pulmonary arterial 
pressure, which also occurs during the initial phase of GBS sepsis 
(1, 3). Piglets treated with the cyclooxygenase inhibitor, indo- 
methacin, have not shown GBS-induced pulmonary hyperten- 
sion (1). Based on these findings, the present study was designed 
to test the possibility that blocking the rise in pulmonary arterial 
pressure with a specific inhibitor of thromboxane synthetase 
would also inhibit the development of.hypoxemia in a septic 
newborn piglet by preventing the fall in Q, and the development 
of VA/Q mismatching. 

METHODS op, pulmonary blood flow 
VJQ, ventilation perfusion Animal preparation. Eighteen piglets, age 10 to 16 days, were 

obtained and prepared as previously described (2). The animals 
TxA2, thromboxane A2 were anesthetized with pentobarbital, 25 mg/kg intravenously, 
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venous catheters were placed, one for infusion of inert gas 
solution, the other for infusion of live GBS. Rectal temperature 
was monitored continuously and maintained at 38 + 0.5" C. 

Minute ventilation was calculated by multiplying the tidal 
volume, as measured by the hot wire anomometer (4) placed in 
the expired gas stream, by the frequency of ventilator breaths. 
Total Q, was determined by the thermodilution technique (Ed- 
wards 5 10 C.O. computer) using 2-ml samples of 5% dextrose in 
water at 0" C with measurements made in triplicate or quadru- 
plicate if a greater that 10% discrepancy occurred in the first 
three samplings (5). Stroke volume was calculated by dividing 
Q, by heart rate. An index of pulmonary vascular resistance was 
calculated according to the formula PVR = (P,, - P,,)/Q, where 
P,, = mean pulmonary arterial pressure, PC,, = mean pulmonary 
capillary wedge pressure, and Q, = total pulmonary blood flow. 
An index of systemic vascular resistance was calculated by divid- 
ing mean systemic arterial pressure by Q,, assuming Q, = Q,. 

Arterial and mixed venous blood gas tensions and pH were 
measured within 3 min of blood sampling on a Corning 165 
blood gas analyzer. Results were corrected to the animal's tem- 
perature. 

Assessment of ventilation pevfusion matching. The multiple 
inert gas elimination technique (6) was employed to assess intra- 
pulmonary shunt and distribution of VA/Q ratios. This technique 
has been modified, as previously described, for use in small 
animals (7, 8). Data derived from the analysis of each of the six 
inert gases in the pulmonary and systemic arterial blood and 
mixed expired gases included intrapulmonary shunt and SDQ,. 
The latter is a unitless index of overall ventilation-perfusion 
heterogeneity, separate from shunt and dead space (9, 10). 

Bacterial preparation. Group B P-hemolytic streptococci (type 
111) were inoculated into Todd Hewitt broth and incubated at 
32" C for 18 h prior to each experiment. The broth culture was 
centrifuged at 4 x g at 3" C for 30 min. The bacterial pellet was 
resuspended in 10 ml phosphate-buffered saline. Bacterial con- 
centration of the resuspended solution was determined by meas- 
urement of the optical density with comparison to a previously 
determined plot of bacterial colony forming units to optical 
density. 

Assessment of prostaglandin metabolites. Four times during 
the protocol 2-ml blood samples were obtained simultaneously 
from the systemic arterial and pulmonary arterial circulation. 
The blood was drawn into an inhibitor solution of 0.6 mg 
indomethacin and 2 mg of sodium EDTA per ml of blood. The 
inhibitor solution and the inhibitor-blood mixture were kept in 
an ice bath until centrifugation at 15,000 rpm for 10 min in a 
refrigerated centrifuge. The decanted fluid was promptly frozen 
and stored at -70" C until analysis. Assays for TxB2, the stable 
metabolite of TxA2, and 6-keto-PGF],, the stable metabolite of 
prostacyclin, were measured by Dr. John Harlan, Department 
of Medicine, University of Washington, Seattle, WA. The RIA 
for TxB2 used a commercially available kit (New England Nu- 
clear, Boston, MA). The level of sensitivity was 10 pg/100 p1 of 
sample. The RIA for 6-keto-PGF,, used a locally prepared anti- 
body; sensitivity level was 10 pg 1300 p1 of sample. Cross- 
reactivity of the 6-keto-PGF1, antibody at a normalized percent 
bound of 50% was PGF,,, < 7.8%; PGE,, < 3%; PGF2,, < 2.7%; 
PGE2, < 2%; prostaglandin A,, < 0.3%; prostaglandin A2, < 
0.1 %; TxB2, < 0.1 %; and 13,14-dihydro-15 keto-PGF,,, < 0.02% 
(New England Nuclear Technical Bulletin HEK-008). Cross- 
reactivity of the TxB2 antibody at normalized bound of 50% was 
PGE2 < 0.2%, PGA2 < 0.2%, PGF2 < 0.2%, and 6-keto-PGF,, 
< 0.2% (New England Nuclear Technical Bulletin NEK-007) 
(1 1, 12). The TxB2 and 6-keto-PGF], levels were determined by 
direct assay of anesthetized piglet plasma. Matrix effects due to 
protein present in unknown piglet plasma samples were deter- 
mined in standard curves run in eicosnoid free piglet plasma 
prepared as previously described (12). Samples were analyzed in 
duplicate and the values for the 6-keto-PGF,, and TxB2 are 
expressed as the average of the two values obtained with each 
analysis. 

Experimental protocol. Figure 1 depicts the experimental pro- 
tocol. Following collection of a baseline set of data, the animals 
were randomized to receive 8 mg/kg DAZ (UK 38, 485, kindly 
supplied by Dr. R. Urguilla, Pfizer Laboratories, Groton, CT) or 
the camer solution for DAZ. The powder form of DAZ was 
dissolved in 1 ml 0.1 N NaOH to which 0.9% saline was added 
to make 5 ml of solution. This mixture was infused in each of 
the treated animals over a 5-min period. Sham-treated animals 
received the same NaOH-saline solution without the DAZ. 

Thirty minutes following the drug treatment, a second set of 
samples was obtained to determine any hemodynamic effects of 
the DAZ in the piglets. Following these measurements, an infu- 
sion of 2 x lo9 colony forming units/kg of GBS was administered 
over 30 min. Twenty minutes into the infusion of bacteria, a 
third set of samples was obtained. Finally, at 1 h (and 2 h in the 
DAZ-treated group) sample 4 (and 5) were obtained. Measure- 
ment of Q,, P,, PVR, respiratory gas tensions, pH, and systemic 
arterial pressure was made each of the sampling periods. Analysis 
of prostaglandin metabolites was performed for sampling periods 
1 through 4. Inert gas data were obtained at sampling times 1 
through 5 in the DAZ pretreated animals but not the control 
animals. Inert gas data from a previously studied set of control 
animals (2) are shown for comparison with the results obtained 
from the DAZ-pretreated animals. 

Statistics. One-way analysis of variance was camed out to 
ascertain possible statistical significance within groups. If this 
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Fig. 1. The protocol for the experiment plotted as time against the 

various manipulations is illustrated. The solid circles represent the sam- 
pling points at which hemodynamic and gas exchange measurements 
were obtained. Note that the third sampling time occurred near the end 
of the bacterial infusion. See text for details. 

1 = DAZ 

0 z SHAM 

Fig. 2. The change in pulmonary arterial pressure is plotted for the 
sham-treated and DAZ-treated groups of animals. The "Dn by the short 
hatched area on the abscissa indicates the 5 min infusion of either DAZ 
or the canier without the drug (sham). The "GBS' by the longer hatched 
area indicates the 30-min bacterial infusion. There is a significant rise in 
pulmonary arterial pressure in the sham-treated animals (p < 0.02) 
during the infusion, compared to baseline value. There is no significant 
change in mean pulmonary arterial pressure in the DAZ-pretreated 
animals compared to baseline. ** = p < 0.02. 
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Fig. 3. Total pulmonary blood flow ($) in ml/kg/min against time 
in hours. There is a reduction in (2, in the sham-treated animals 20 min 
into the bacterial infusion ( p  < 0.02) and 1 h following the end of the 
infusion compared to baseline. The DAZ-pretreated animals demon- 
strated a significant fall in Q,only at 2 h following the end ofthe bacterial 
infusion ( p  < 0.02) compared to baseline. ** = p < 0.02. 
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0 = SHAM 

0 
0 .5 1 1.5 2.5 3.5 

TIME, HRS. 

Fig. 4. Plots calculated pulmonary vascular resistance (in units of 
mm Hg/liter/min/kg) against time. The sham-treated animals showed a 
significant increase ( p  < 0.001) compared to baseline conditions in PVR 
20 min into the bacterial infusion. At 1 h postinfusion the animals 
returned toward baseline. There was an insignificant rise in the PVR 
compared to baseline for the DAZ-treated animals. *** = p < 0.001. 

maneuver indicated statistical significance, then the paired t test 
was used for intragroup comparisons and the unpaired t test was 
used for intergroup comparisons. A p value of <0.02 was consid- 
ered significant to minimize the effects of multiple comparisons 
of the paired data with baseline measurements, when the baseline 
measurement was compared to three postbaseline sampling 
points. The nonparametric Mann Whitney U test was used for 
analysis of inert gas data (1 3). 

RESULTS 

The two groups of piglets were well matched for weight at the 
time of study (DAZ = 3.1 f 0.5 kg and control = 3.2 f 0.6 kg) 
and did not differ significantly in any of the baseline measure- 
ments. All animals were free of bacterial sepsis at the start of the 
experiment, based on blood cultures obtained at that time. 

Figure 2 illustrates the changes in pulmonary arterial pressure 
between the two groups. DAZ administration had no effect on 
pulmonary arterial pressure prior to the onset of the GBS infu- 
sion. The rise in P,, previously reported in experimental GBS 
sepsis occurred in the sham treated group but was blunted in the 

TlME , HRS. 

Fig. 5. Plots arterial oxygen tension against time. The sham-treated 
animals showed a significant fall in the arterial PO2 ( p  < 0.02) at 20 min 
and at 1 h postinfusion. In contrast, the DAZ-pretreated animals sus- 
tained no significant fall in arterial pO2 compared to baseline. ** = p < 
0.02. 

DAZ-treated group, never showing a statistically significant rise 
from baseline during the duration of the observations. 

Figure 3 depicts changes in Q,. A significant fall with the sham 
treated group occurred at 20 min after the infusion reconfirming 
previous observations (1, 2). There was no change in Q, in the 
DAZ treated group. at 20 min, but by 2 h after the end of the 
bacterial infusion, Q, had fallen equally in the DAZ-treated and 
control groups. 

Figure 4 illustrates the calculated pulmonary vascular resist- 
ance. The immediate large increase in PVR at 20 min in the 
sham-treated group did not occur in the DAZ-treated group. 
However, by 1 h following the end of the GBS infusion, PVR in 
both groups was not significantly different, as there had been a 
small rise in PVR in the DAZ-treated group. 

Figure 5 illustrates changes in arterial oxygen tension during 
the experiment. The DAZ-treated group did not show a signifi- 
cant fall from baseline in arterial oxygen tension during or 
following the bacterial infusion. In contrast, the arterial p02  
declined (p  < 0.02) from the mean baseline value during the 
infusion of GBS, and remained depressed thereafter. 

Figures 6A and B demonstrate the effects of DAZ on inert gas 
exchange in septic piglets. There was no significant change, 
compared to baseline data,.in intrapulmonary shunt, or in the 
magnitude of the low VA/Q areas during GBS infusion in the 
animals pretreated with DAZ. Previously reported results for - - 
S D Q ~  (2) in non-DAZ treated animals showed a significant 
increase in SDQ,. These data are shown for comparison in 
Figures 6A and B. 

Figures 7A and B illustrate the results of the prostaglandin 
metabolite measurements in plasma sampled from the systemic 
artery. Figure 7A demonstrates the significant rise in arterial 
TxB2 levels during and following GBS infusion in the sham 
pretreated animals. There was no rise in TxB, with the DAZ- 
pretreated animals. Figure 7B illustrates a small, statistically 
insignificant increase in 6-keto-PGFI, in the DAZ-treated group. 
In the sham-treated group, there was also no significant rise. For 
both TxB, and 6-keto-PGFI,, the systemic arterial values were 
approximately 20% higher in all cases than the values obtained 
from plasma drawn from the pulmonary artery. 

Figure 8 illustrates the significant correlation between TxB2 
and calculated pulmonary vascular resistance for all animals at 
any point during the experiment. 

Table 1 shows values for mean systemic arterial pressure, 
systemic vascular resistance, calculated stroke volume, and heart 
rate. The immediate rise in systemic vascular resistance with 
GBS infusion found in the sham-treated group was delayed in 
the DAZ-treated group. The immediate decline in stroke volume 
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Others have also utilized substances known to block pathways 
7- 

of prostaglandin metabolism in order to study changes occurring 
with acute bacterial infusion. Rojas et al. (3, 14) utilized the 

OIDAZ cyclooxygenase blocker indomethacin and demonstrated an in- 
O-SHAM hibition in the acute rise in P,, occumng with infusion of GBS 

in adult sheep, an effect that was not blocked by the corticosteroid 
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Fig. 6 .A,  a plot of the unitless index of the ~ ~ Q , a g a i n s t  time. Results 
from untreated animals (2) are shown for comparison, and as previously 
reported, demonstrate a significant increase in the index of V,/Q heter- 
ogeneity at 20 min into the bacterial infusion. In contrast, the DAZ- 
pretreated animals had no significant change compared to their single 
baseline movement. * = p  < 0.05. B shows the plot of intrapulmonary 
shunt versus time. As previously reported (2) untreated animals dem- 
onstrated an insignificant rise in mean intrapulmonary shunt measured 

~ = D A Z  
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by the multiple inert gas elimination technique (see text for details). The 
DAZ-pretreated animals also showed no change in intrapulmonary shunt 
during the experiment. 

with GBS infusion was delayed until 2 h post-GBS infusion in 
the DAZ-treated group. 

Neither mixed venous oxygen tension nor pulmonary capillary 
wedge pressure was significantly different from baseline at any 
experimental point in the two groups. 

DISCUSSION 

The results of this study demonstrate that pretreatment of 
neonatal piglets with DAZ, a thromboxane synthetase inhibitor, 
blocks the immediate rise in P,,, blunts the decline in PaO,, and 
delays the decline in Q,, stroke volume, and the rise in SVR 
which accompany the intravenous infusion of GBS. Pulmonary 
gas exchange abnormalities, noted in previously studied septic 
piglets using the inert gas elimination technique (2), were inhib- 
ited by pretreatment with DAZ. Finally, this study demonstrates 
that DAZ blocks the expected rise in circulating levels of TxB,, 
the stable metabolite of the vasoconstrictor substance TxA2. 

T I M E ,  HRS 

0 : DAZ 

0 :SHAM 
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Fig. 7.A, plots levels of TxB2 expressed in ng/ml. Sham-treated ani- 
mals showed a rise in TxB2 levels from baseline conditions at 20 min 
into the infusion of bacteria and at 1 h following infusion ( p  < 0.02). 
There was no significant change in the mean levels in the DAZ-pretreated 
animals. ** = p < 0.02. B illustrates 6-keto-PGF,,levels expressed in ng/ 
ml. No significant rise was detected in the sham or DAZ-treated animals. 

PVR (mmHg/L/kg/min) 

Fig. 8. Plots the level of TxBz against calculated pulmonary vascular 
resistance. There is a significant correlation (R = 0.8, p < 0.001) for 36 
determinations in which TxB2 was assessed at the same time as pulmo- 
nary vascular resistance. 
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Table 1. Hemodynamic data 
Sham treated (condition) DAZ treated (condition) 

Postinfusion During GBS I h after Postinfusion During GBS I h after 2 h after 
Baseline of camer infusion GBS infusion Baseline of DAZ infusion GBS infusion GBS infusion 

HR* (beatslm) 177 + 25 193 2 40 188 26 190 a 34 190 + 37 194 f 40 194 + 29 225 f 41 236 a 41 
SV (mllbeat) 3.7 + 0.6 4.0 + 1.1 2.9 + 0.9t 3.2 a 1.0 3.5 + 1.0 3.5 + 1.1 3.2 + 0.9 2.4 + 1.0 2.1 + 1.23 
SVR(mmHg1 3 8 1 a 9 5  394+115 584+193t  4 7 7 a 1 2 5  3 7 7 + 6 9  3 4 1 f 5 2  3 7 6 a 7 5  4 9 0 k 8 5  5 4 5 f 1 5 2 t  

liter/min/kg) 
P systemic (mm 80 + 8 83 14 90 k 9 8 6 +  186 8 0 + 6  7 6 + 9  79 + 16 8 6 4 1 6  8 1 + 2 0  

Hg) 
* HR, heart rate; SV, stroke volume; SVR, systemic vascular resistance; P systemic, systemic mean arterial pressure 
t p < 0.05. 
3 p  < 0.02. 

methylprednisolone. However, there was no inhibition of in- 
creased lung lymph flow, detectable beginning several hours after 
GBS infusion, suggesting that changes in permeability were not 
mediated by arachidonic acid metabolites (3). Harlan et al. (15), 
utilizing a different thromboxane synthetase inhibitor, dazoxi- 
ben, demonstrated an inhibition in the rise of pulmonary arterial 
pressure during Escherichia coli endotoxin infusion. Winn et a/. 
(1 2) also utilized dazoxiben in a goat model and suppressed the 
elevation in P,,. However, they demonstrated a greater fall in 
arterial PO2 in the animals pretreated with dazoxiben than in 
untreated animals prior to infusion of the endotoxin. These 
results (12) raised questions as to the importance of the changes 
in pulmonary hemodynamics as a regulator of gas exchange. In 
contrast, Runkle et al. (1) demonstrated a restoration of normal 
pulmonary hemodynamics and arterial oxygen tension with use 
of the cyclooxygenase inhibitor indomethacin in piglets receiving 
a continuous infusion of GBS. However, because of the relatively 
nonspecific effects of indomethacin, which blocks at a proximal 
point in the pathway leading to TxA2 synthesis, their results were 
not directly comparable to the work of Winn et a/. (12) or the 
present results. Our work confirms the importance in young 
animals that TxA2 helps regulate pulmonary arterial pressure. 
Our results are consistent with those of Farmkh el al. (16) who 
demonstrated that TxA2 was the dominant mediator of pulmo- 
nary hypertension induced by arachidonic acid or lipid infusion 
into an isolated lobe preparation. 

The present results are the first in neonatal animals to use the 
substance DAZ. This experimental substance appears to be a 
more specific blocker of TxA2 synthesis than dazoxiben (17). 
Utilizing a specific TxA2 synthetase inhibitor should minimize 
the potential increase in synthesis of other prostaglandin metab- 
olites from increased activity of a different pathway when one 
metabolic pathway is blocked. For example, inhibition of leu- 
kotriene synthesis with diethylcarbamazine has been associated 
with increased production of PG12 synthesis (18). Similarly, 
blockage of the cyclooxygenase pathway may stimulate increased 
production of leukotrienes, themselves potent vaso- and bron- 
choconstrictors (19). The findings in our experiment of an insig- 
nificant rise in PG12 with DAZ pretreatment suggests that there 
was no or minimal increased production of this metabolite. This 
result contrasts with the results of Runkle el a/. ( I )  in which a 
more substantial increase in 6-keto-PGF,, was detected. The 
correlation between TxA2 and PVR (Fig. 8) supports the thesis 
that TxA2 is a major mediator of pulmonary vascular constriction 
induced by live bacteria or endotoxin. 

Our results also demonstrate an association between blocking 
the acute elevation in PVR and the fall in Q,, and regulation of 
pulmonary gas exchange. Others have found that acute reversal 
of preexisting pulmonary hypertension may result in impaired 
gas exchange because of an increase in shunt or low VA/Q lung 
regions (20, 2 1). The present results are consistent with previous 
experimental findings that moderate degrees of .pulmonary hy- 
pertension do not predispose to deterioration of VA/Q matching, 
but more extreme elevations of P,,, at least in newbom animals, 
may be associated with increased shunt or increased VA/Q mis- 

matching (22). The effect of DAZ in preventing a decline in p02  
may be brief in duration. By 1 h post-GBS infusion, there was 
no statistical difference in mean arterial p02 between the two 
groups. 

The acute fall in stroke volume in the sham-treated animals 
may have occurred because of the concomitant rise in SVR, or 
because of decreased myocardial contractility. The delay in the 
rise in afterload, as measured by SVR, in the DAZ-treated 
animals suggests that release of TxA2 may only partially mediate 
elevations in SVR and other factors also regulate systemic vaso- 
constriction. 

The present results suggest a relationship between alterations 
in pulmonary arterial pressure and pulmonary gas exchange. We 
speculate that extreme rises in pulmonary arterial pressure in 
neonates may inhibit the mechanisms preserving efficient pul- 
monary gas exchange. To the extent that this disruption contrib- 
utes to the pathophysiology of early onset GBS sepsis, then DAZ, 
or similar substances, may play a role in the therapy of this 
highly lethal disease. This speculation is consistent with results 
using indomethacin or ibuprofen as a cyclooxygenase inhibitor 
in a different model of GBS sepsis (23). Further experimental 
work assessing the effects of DAZ administration at the time of, 
or even following, the acute effects of GBS infusion will support 
or refute this speculation. 

Acknowledgments. The authors gratefully acknowledge the 
technical assistance of Richard Tuck and Olivia Acuna, and the 
secretarial assistance of Aileen O'Meara. 

REFERENCES 

I. Runkle B, Goldberg RN, Streitfeld MM, Clark MM, Buron E, Setzer ES, 
Bancalari E 1984 Cardiovascular changes in group B streptococcal sepsis in 
the piglet: response to indomethacin and relationship to prostacyclin and 
thromboxane A*. Pediatr Res 18374-878 

2. Sorensen GK, Redding GJ, Tmog WE 1985 Mechanics of pulmonary gas 
exchange abnormalities during experimental group B streptoccocal infusion. 
Pediatr Res 19:922-926 

3. Rojas J, Green RS, Hellerqvist CG, Olegard R, Brigham KL, Stahlman MT 
198 1 Studies on group B @-hemolytic Streptococcus. 11. Effects on pulmonary 
hemodynamics and vascular permeability in unanesthetized sheep. Pediatr 
Res 15:899-904 

4. Godal A, Belenky DA, Standaert TA, Woodrum DE, Gmmsmd L, Hodson 
WA 1976 Application of the hot-wire anemometer to respiratory movements 
in animals. J Appl Physiol 40:275-277 

5. Kuipers J,  Sidi D, Heymann M, Rudolph AM 1982 Comparison of methods 
of measuring cardiac output in newborn lambs. Pediatr Res 16:594-598 

6. Wagner PD, Saltzman H, West JB 1974 Measurement of continuous distri- 
bution of ventilation-perfusion ratios: theory. J Appl Physiol 36:588-599 

7. Tmog WE, Hlastala MP, Standaert TA, McKenna HP, Hodson WA 1979 
Oxygen induced alteration of ventilation-perfusion relationship in rats. J 
Appl Physiol47: 1 1 12-1 1 17 

8. Tmog WE, Lyrene RK, Standaert TA, Murphy J, Woodmm DE, Hodson WA 
1982 Effect of PEEP and tolazoline infusion on respiratory and inert gas 
exchange in experimental meconium aspiration. J Pediatr 100:284-289 

9. Fortune JB, Mazzone RW, Wagner PD 1983 Ventilation-perfusion relation- 
ships during hemorrhagic hypotension and reinfusion in the dog. J Appl 
Physiol 54: 1071-1082 

10. Robinson NB, Chi EY, Robertson H T  1983 Ventilation-perfusion relationships 
after hemorrhage and resuscitation: an inert gas analysis. J Appl Physiol 
54:1131-1140 



486 TRUOG ET AL. 

11. Harlan JM, Callahan KS 1984 Role of hydrogen peroxide in the neutrophil 
mediated release of prostacyclin from cultured endothelial cells. J Clin Invest 
74:442-448 

12. Winn R, Harlan J, Nadir B, Harker L, Hildebrandt J 1983 Thromboxane A2 
mediates lung vasoconstriction but not permeability after endotoxin. J Clin 
Invest 72:9 1 1-9 18 

13. Zar JH 1974 Biostatistical Analysis. Prentice Hall, Englewood Cliffs, NJ, pp 
105-1 14 

14. Rojas J,  Palme C, Ogletree, ML, Hellerquist CG, Brigham KL, Stahlman MT 
1984 Effects of methylprednisolone on the response to group B streptococcal 
toxin in sheep. Pediatr Res 18: 1141-1 144 

15. Harlan J, Winn R, Hildebrandt J, Harker L 1983 Selective inhibition of 
thromboxane synthesis during experimental endotoxemia in the goat: effects 
on pulmonary haemodynamics and lung lymph flow. Br J Clin Pharmacol 
15:123S-126s 

16. Farmkh IS, Michael JR, Summer WR, Adkinson NF, Gurtner G H  1985 
Thromboxane-induced pulmonary vasoconstriction: involvement of cal- 
cium. J Appl Physiol 58:34-44 

17. Pany MJ, Randall MJ, Hawkesford E, Cross PE, Dickinson RP 1982 Enhanced 

production of prostacyclin in blood after treatment with selective thrombox- 
ane synthetase inhibitor UK 38,485. Br J Pharmacol 77:547(abstr) 

18. Piper P, Temple D 1981 Effect of lipoxygenase inhibitors and diethylcarbam- 
azine on the immunological release of slow reacting substance of anaphylaxis 
from guinea pig chopped lung. J Pharm Pharmacol 33:384-386 

19. Hanna CJ, Bach MK, Pare PD 198 1 Slow reacting substances (leukotrines) 
contract human airway and pulmonary vascular smooth muscle in vitro. 
Nature 290:343-344 

20. Colley P, Cheney F, Hlastala M 1979 Ventilation-perfusion and gas exchange 
effects of sodium nitroprusside in sheep with normal and edematous lungs. 
Anesthesiology 50:489 

21. Dantzker DR, Bower JS 1981 Pulmonary vascular tone improves vA/Q 
matching in obliterative pulmonary hypertension. J Appl Physiol 5 1:607- 
613 

22. Truog WE, Standaert TA 1984 Effect of dopamine infusion on pulmonary gas 
exchange in lambs. Biol Neonate 46:220-228 

23. Short BL, Miller MK, Fletcher JR 1982 Improved survival in the suckling rat 
model of GBS sepsis after treatment with non-steroidal anti inflammatory 
drugs. Pediatrics 70:343-348 

Announcement 

Amino Acids in Health and Disease 

A Searle-UCLA Symposium, organized by Drs. John Fernstrom, Jack Filer, Seymour Kaufman, Robert Roth, Lewis Stegink and 
Savio Woo will be presented May 30 to June 4, 1986 in Keystone, CO. A multi-disciplinary meeting to examine new research on 
amino acid transport, metabolism, and function; a heavy emphasis will be placed on amino acids acting on the brain. Major sessions 
will be held on Amino Acid Transport (chaired by H. Christensen, University of Michigan); Hydroxylases (chaired by S. Kaufman, 
NIMH); Neurotransmitter Regulation: Behavior and Function: Appetite; Behavior and Function: Blood Pressure; and Disease 
States: The PKU Paradigm (chaired by S. Woo, Baylor College of Medicine). Informal workshops will be held on Pathophysiology 
of Amino Acid Transport; Regulation of Hydroxylases; Neurotransmitters and Behavior; and Molecular Genetics. Conference fee: 
$1 32; CME credit will be available. Contact UCLA Symposia, Molecular Biology Institute, University of California, Los Angeles, 
CA 90024; (2 13) 206-6292. 
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