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Abstract The objectives of this study were to characterize the 
effects of plasma lipoproteins on prostacyclin (PGIp) production 
by the Langendorff-perfused rabbit heart, and to determine the 
mechanism of lipoprotein-induced cardiac PG12 production. 
PGIp production by perfused rabbit hearts was stimulated by in- 
jections of rabbit very low density lipoproteins (VLDL), low den- 
sity lipoproteins (LDL), and high density lipoproteins (HDL). 
HDL was much more effective than equivalent doses of VLDL 
or LDL. Infusion of HDL at a physiological concentration stimu- 
lated cardiac PGI2 output by 41776, but infusion of VLDL or 
LDL was ineffective. Cardiac PG12 production increased from 
47% to 340% with increasing doses of HDL. The release of car- 
diac PGI, in response to injections or infusions of HDL oc- 
curred rapidly; maximal release of PG12 was reached within 2 
min after exposure to HDL. Injections of HDL stimulated the 
production of ['Hlarachidonic acid, ['Hlprostaglandin EP,  ['HI- 
prostaglandin Fza, and ['H]6-keto-prostaglandin F1. from hearts 
after prelabeling of cardiac lipids with ['Hlarachidonic acid. I 
These results indicate that plasma lipoproteins, specifically 
HDL, stimulate PGIz production by the isolated rabbit heart. 
The mechanism by which HDL increases cardiac PGIp produc- 
tion may involve the mobilization of cardiac arachidonic acid for 
PGIp synthesis. -Van Sickle, W. A., H. G. Wilcox, K. U. 
Malik, and A. Nasjletti. High density lipoprotein-induced car- 
diac prostacyclin synthesis in vitro: relationship to cardiac 
arachidonate mobilization. J. Lipid Res. 1986. 27: 517-522. 
Supplementary key words plasma lipoproteins cardiac prosta- 
glandins 

Plasma lipoproteins have the potential of influencing a 
variety of cellular events concerned with lipid metabolism 
by virtue of their ability to deliver lipids to cells. Recently, 
it has been suggested that HDL delivers arachidonic acid 
to cultured vascular smooth muscle cells, and thereby 
stimulates prostaglandin synthesis (1). The ability of 
HDL and other lipoproteins to stimulate vascular prosta- 
glandin synthesis has been documented with cultured vas- 
cular cells from a variety of sources (1-3), but there is no 
information concerning the effects of lipoproteins on pros- 
taglandin synthesis by an intact vasculature. The present 
studies were conducted, therefore, to investigate the effect 
of HDL and other plasma lipoproteins on prostaglandin 
synthesis by the Langendorff-perfused rabbit heart prepa- 
ration. We report that HDL stimulates cardiac PGIp syn- 

thesis, and that this stimulation is at least partly due to 
the activation of a cardiac phospholipase that increases 
the amount of endogenous arachidonic acid available for 
PGIp synthesis. 

MATERIALS AND METHODS 

Materials 
Male New Zealand White (NZW) rabbits (2.0-2.5 kg) 

were purchased from Myrtle's Rabbitry, Nashville, TN. 
[3H]Arachidonic acid (5,6,8,9,11,12,14,15-3H; sp act 87.4 
CUmmol, [ 14C]phosphatidylcholine (1-palmitoyl, 2-arachi- 
donyl-[ 14C]glycerophosphocholine, sp act 52.0 mCi/mmol, 
and [3H]6-keto-PGF1, (sp act 170.0 Ci/mmol) were pur- 
chased from New England Nuclear, Boston, MA. Un- 
labeled 6-keto-PGFl, was purchased from Upjohn Phar- 
maceutical Co., Kalamazoo, MI. The 6-keto-PGF1, anti- 
body was a gift from Dr. Lawrence Levine (Dept. of 
Biochemistry, Brandeis University, Waltham, MA). Por- 
cine pancreatic phospholipase A2, fatty acid-free bovine 
serum albumin, and the cholesterol reagents for lipopro- 
tein total cholesterol analysis were from Sigma, St. Louis, 
MO. Spectropor 3 membrane tubing for lipoprotein dialy- 
sis was purchased from Fisher, Memphis, TN. Millipor 
Millex-GV 0.22-pm filters and Sep Pak ClB cartridges 
were purchased from Millipore Corp., Bedford, MA. 

Lipoprotein isolation 
Blood was obtained by cardiac puncture of overnight- 

fasted, male NZW rabbits anesthetized with sodium pento- 

Abbreviations: HDL, high density lipoproteins; PGI2, prostaglandin 
I, or prostacyclin; 6-keto-PGF1,, 6-keto derivative of prostaglandin F,,; 
VLDL, very low density lipoproteins; LDL, low density lipoproteins; 
PGE2, prostaglandin E,; PGF,,, prostaglandin Fz.; PGH,, prostaglan- 
din H,; TLC, thin-layer chromatography. 

'To whom reprint requests should be addressed at: Department of 
Pharmacology, University of Tennessee Center for the Health Sciences, 
874 Union Avenue, Memphis, TN 38163. 
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barbital (60 mg/kg). Na2EDTA (1 mg/ml) with NaN3 (0.1 
mg/ml) was used as the  anticoagulant.  Plasma from three 
to five rabbits was pooled for each preparation,  and  lipo- 
protein isolation was begun immediately. Lipoproteins 
were isolated by sequential,  preparative  ultracentrifuga- 
tion of the  plasma at 12OC using  a 50.2 Ti rotor, a Beck- 
man L8-80 centrifuge, and solid NaBr to make density 
adjustments. VLDL (d < 1.006 g/ml)  and LDL (d 1.019 
to 1.063 g/ml) were isolated after 18 hr  at 39,000 rpm,  and 
HDL (d 1.063 to 1.21 giml)  after 24 hr of centrifugation 
at the  same speed. Each  lipoprotein  fraction was  washed 
once by ultracentrifugation  at  the  upper density limit,  and 
dialyzed at 4OC for 24 hr in Spectropor 3 membrane  tub- 
ing against 3 x 1.0 liters of  0.15 M NaCI. They were fil- 
tered  through 0.22-pm filters and stored at 4OC. The lipo- 
proteins were used within 2 weeks of isolation. 

Heart perfusion 

Male  NZW  rabbits were anesthetized with sodium 
pentobarbital (60 mg/kg). Heparin (1000 units) was in- 
jected into  the  inferior vena cava after laparotomy. Hearts 
were  excised rapidly and rinsed in gassed Krebs buffer. 
They were suspended  from  a  cannula tied into  the  aortic 
arch, placed in a humidified perfusion chamber, and  per- 
fused at 19 ml/min  without recirculation at 37OC with 
gassed (95% O2 + 5% CO2) Krebs buffer, using  a Har- 
vard  pump. 

In  prehminary studies  the basal output of the  PGI, 
metabolite, 6-keto-PGF1,, from hearts was found  to be 
high initially but  gradually declined over the first 15 to 20 
min of perfusion. It was stable after 30 min,  and  remained 
stable for at least 90 min thereafter. Experiments were 
conducted during this latter  period. The wet weight of the 
hearts varied between 7 and 11 g. The correlation coeffi- 
cient of the regression of heart weight on basal 6-keto- 
PGFI,  output was 0.288 for 14 hearts;  the  heart weight 
was, therefore, disregarded for the purposes of normaliz- 
ing  the data.  The  hearts used in these studies  continued 
to  beat  throughout  the  experimental  period. 

All injections and infusions were made by  way  of the 
aortic  cannula.  Lipoproteins  or vehicle  (0.15 M NaCl) 
were given in random  order as either bolus injections (1.0 
ml) or  constant infusions (1.0 ml/min)  added to the  per- 
fusate. A single heart received no more  than  four injec- 
tions spaced at least 12 min apart. Samples of cardiac 
effluent were collected in 20-m1 plastic scintillation vials 
for 1.0-win periods (19-m1 samples) before and  after  a 
bolus injection, and before, during,  and after an infusion. 
The samples were stored  at  -20°C. 

[3H]Arachidonic acid labeling of hearts and release of 
[3H]prostaglandins 

Cardiac lipids were labeled with [3H]arachidonic acid 
according to a published procedure (4). Each heart  re- 
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ceived 50 pCi of [3H]arachidonic acid, initially dissolved 
in 1.0 m1  of  50  mM Na,C03, and  brought to 5.0 m1 with 
Krebs buffer immediately before infusion. The labeled 
arachidonic acid was infused at 2.5 pCi/min over a 20-min 
period during perfusion with Krebs buffer.  Following the 
period of labeling, the hearts were perfused for 5.0 min 
with Krebs buffer,  followed by 10 min of perfusion with 
Krebs buffer containing 1.0 mg/ml fatty acid-free bovine 
serum  albumin to remove unbound  arachidonic  acid. The 
radiolabeled hearts were then perfused for an additional 
10 min  prior to the  start of an  experiment. In one  heart, 
92 '$6 of the  [3H]arachidonic acid was recovered in cardiac 
phospholipids, 6% in triglycerides, and  1% each in un- 
esterified fatty acids and cholesteryl ester, in agreement 
with other  reports  (4, 5). 

To determine  whether HDL or  LDL increased  the  pro- 
duction of [3H]prostaglandins by these hearts,  the  cardiac 
effluent was collected for 2.0 min immediately before, and 
for 2.0 min  immediately  after an injection of lipoprotein 
(2.0  mg of cholesterol). A  third sample was collected be- 
ginning 11.0 min  later.  Bradykinin  (5 pg) was injected 
through  the  same  hearts to provide a positive control  (5). 
[3H]Prostaglandins in the  cardiac effluent were extracted 
as previously described (6). The samples were acidified 
with formic acid to pH 3.0 and passed through  Sep Pak 
C 18 columns prewashed with methanol  and water. Prosta- 
glandins were eluted by successively washing the columns 
with water (20 ml), petroleum  ether (10 ml),  and methyl 
formate (10 ml). The methyl formate  fractions  containing 
the  prostaglandins were dried  under NZ gas, dissolved in 
methanol,  and  the  prostaglandins were separated by TLC 
using silica gel G plates developed in isooctane-ethyl ace- 
tate-acetic acid-water 25:55:10:50 (by volume). Authentic 
prostaglandin  standards were chromatographed  concur- 
rently. The samples and  standards were identified with 
iodine vapor after  development,  and  the zones corre- 
sponding to arachidonic acid, 6-keto-PGFl,,  PGE,,  and 
PGFP, were scraped off  of the plates and counted in  Insta- 
Gel scintillation fluid. The recoveries of tritiated 6-keto- 
PGFl,,  PGE2, PGF,,, and  arachidonic acid were 88 
f 2%,  88 + 376, 92 f 4%,  and 73 f 3%, respectively. 

Analytical procedures 

Levels of the stable prostacyclin metabolite, 6-keto- 
PGFl,, were measured directly in 100-p1 aliquots of car- 
diac effluent by radioimmunoassay  using 6-keto-PGF1, 
antisera  and tracer  as previously described (7), except 
that  standard curves were constructed  using unlabeled 
6-keto-PGF,,  diluted in gassed Krebs buffer. The maxi- 
mum inhibition of antigen-antibody  binding by lipopro- 
teins (0.1 mg cholesterol/ml) in this radioimmunoassay 
was 12.3%,  which corresponded to 0.012 ng of 6-keto-PGF1, 
immunoactivity. Lipoprotein total cholesterol was mea- 
sured enzymatically using a commercial kit. Phospholipase 
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activity of HDL preparations was determined according 
to Russo-Marie and Duval (8), using phosphatidylcholine 
labeled with ["Clarachidonic acid in the sn-2 position as 
substrate. 

Cardiac PGIp production was expressed as ng of 6-keto- 
PGF,, per min of perfusion. Basal (unstimulated) pro- 
duction and either lipoprotein- or vehicle-induced pro- 
duction were designated as "before" and "after", respec- 
tively, except for the data concerning [ 'Hlprostaglandin 
release where release during a recovery period was also 
measured. The data were summarized as mean * stan- 
dard error for each experiment. Paired t-tests were used 
to analyze the data for some experiments. For others, the 
analysis of variance, randomized block design, was used 
following log transformation of the data to achieve ho- 
mogeneity of variances. Multiple comparisons were made 
by the Student-Newman-Kuels test with P < 0.05 chosen 
as the minimal acceptable level of significance. The type 
of data analysis is given in the figure legends. 

RESULTS 

Lipoprotein-induced cardiac 6-keto-PGFt , production 

HDL stimulated production of 6-keto-PGFi, by the 
perfused hearts. The time course of the HDL effect is 
shown in Fig. 1. Single bolus injections of HDL caused 
6-keto-PGF1, release to increase rapidly; a maximal out- 
put was reached within 2 min of the dose. The production 
of 6-keto-PGF,, in response to bolus injections of HDL 
remained elevated for at least 3 min, after which it re- 
turned to basal levels. Fig. 2 shows that the production of 
cardiac 6-keto-PGF1, was dependent on the dose of HDL. 
The levels of 6-keto-PGFl, in the cardiac effluent in- 
creased from 47% to 340% with increasing doses of 
HDL. A maximal enhancement of cardiac 6-keto-PGF1, 
output was not reached within the dose range studied. 
The magnitude of cardiac 6-keto-PGF,, output in re- 
sponse to HDL was markedly greater than that in re- 
sponse to equivalent doses (as cholesterol) of VLDL or 
LDL (Fig. 3). Both VLDL and LDL caused statistically 
significant increases in the production of cardiac 6-keto- 
PGF,,, but their effect was quantitatively minor in com- 
parison to HDL. The effects of free arachidonic acid and 
of arachidonic acid complexed to albumin on cardiac 
6-keto-PGF1, release are given in Table 1. One ml of a 
20 pM solution of free arachidonate caused a ??-fold in- 
crease in the release of 6-keto-PGF,,. However, no signifi- 
cant stimulation occurred when the same amount of 
arachidonic acid complexed to albumin was injected. The 
arachidonic acid-albumin complex stimulated cardiac 
6-keto-PGF,, release when the molar ratio of fatty acid to 
albumin was greatly increased. 

A study was conducted to determine whether lipopro- 
teins could stimulate cardiac 6-keto-PGF1, production 

Kzn Sickle et al. 

O.Smg HDL 

4 
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Fig. 1. Release of 6-keto-PGFl. from rabbit hearts as a function of 
time before and after bolus injections of HDL. HDL (0.5 mg of choles- 
terol) was injected into the cardiac perfusate at the indicated time, and 
immunoreactive 6-keto-PGFl. was measured in samples of cardiac 
effluent collected at 1-min intervals. Points are mean f SEM plotted at 
the midpoint of the collection interval; n = 8; *, P < 0.05. 

when administered as constant infusions. The concentra- 
tions of VLDL, LDL, and HDL cholesterol in whole 
blood of male NZW rabbits are approximately 0.02, 0.09, 
and 0.12 mg/ml, respectively (9, 10) (Van Sickle, W. A., 
unpublished data), considering that these animals have a 
hematocrit of 0.38. The effects on cardiac 6-keto-PGF1, 
production of adding these lipoproteins to the perfusate to 
achieve the above concentrations are shown in Fig. 4. 
Infusion of HDL caused cardiac effluent 6-keto-PGF1, 
levels to increase by 417 % above basal levels. This increase 
occurred rapidly after the start of infusion and was main- 
tained at a constant level until the infusion was stopped. 
There was no evidence of tachyphylaxis to HDL. Both 
VLDL and LDL failed to appreciably affect cardiac 6- 
keto-PGF,, production when infused at the above con- 
centrations. 

HDL-induced release of [3H]prostaglandins from hearts 
prelabeled with [3H]arachidonic acid 

To examine the possibility that HDL stimulates cardiac 
prostaglandin production by mobilizing arachidonic acid 
from cardiac lipids, hearts were prelabeled with [3H]- 
arachidonic acid and the release of [ 'H]prostaglandins 
was measured before and after injections of HDL, LDL, 
and bradykinin, a known activator of rabbit heart phos- 
pholipases (5). HDL did, indeed, augment the release of 
radiolabeled prostaglandins from the prelabeled hearts 
(Fig. 5). An injection of HDL caused the output of ['HI- 
arachidonate to increase by an average of 79%, ['H]PGE2 
by 46%, ['HIPGFz, by 5776, and ['H]G-keto-PGF,, by 
151%. The output of these ['Hlprostaglandins returned to 
basal levels within 11.0 min. The effects of LDL and brady- 
kinin on the release of cardiac [3H]prostaglandins are 
given in Table 2. LDL, at a cholesterol concentration 
equivalent to HDL, produced an appreciable increase in 
['H]6-keto-PGFl, release in only one of the hearts tested; 
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Fig. 2. Dose-response relationship of HDL versus cardiac 6-keto-PGFI, 
production. Single samples of cardiac effluent were collected for 1.0 min 
each immediately before HDL, and two separate samples were collected 
for 1.0 min each immediately after doses of HDL. The post-HDL peak 
6-keto-PGFl. response is shown on the figure. Bars are mean + SEM; 
n = 4; *, P C 0.05, paired t-tests. 

it failed to affect the release of other [3H]prostaglandins. 
Bradykinin, as expected, enhanced the release of [3H]6- 
keto-PGF,, from these hearts. 

The ability of HDL to stimulate prostaglandin produc- 
tion by the hearts may have been due to a phospholipase 
that co-isolated with HDL. However, we found that the 
average phospholipase activity of HDL was 13.4 * 1.3 
pmol of arachidonic acid release per mg of protein per hr 
(n = 4) which was negligible. Injections of 5.8 times this 
amount of HDL-phospholipase activity as pancreatic 
phospholipase A2 (in 1.0 ml of 0.15 M NaCl) through the 
hearts increased cardiac 6-keto-PGF1, production by 1.0 
* 0.5 ng/min (n = 6). This value did not differ from the 

vehicle (2.6 * 1.0 ng/ml), indicating that the residual 
lipase activity of HDL was not responsible for stimulating 
cardiac 6-keto-PGF,, release. 

DISCUSSION 

Our data demonstrate that HDL stimulates the produc- 
tion of PGIp (measured as its metabolite, 6-keto-PGFla) 
by the isolated, perfused rabbit heart, We cannot identify 
the type of cell that is affected by HDL, however this re- 
sult is consistent with other reports of a stimulatory effect 
of HDL on PG12 synthesis by cultured vascular cells (1-3) 
and on the conversion of the prostaglandin endoperoxide, 
PGH2, to PG12 by aortic microsomes (11). 

We found that VLDL and LDL also stimulated cardiac 
PGIp synthesis, but at equivalent doses of cholesterol 
were less effective than HDL. Furthermore, we found that 
an arachidonic acid-albumin complex failed to stimulate 
cardiac PG12 synthesis unless an unusually high molar 
ratio of arachidonate to albumin was used. We used only 
one dose level of VLDL and LDL, and it is possible that 

higher doses could have stimulated cardiac PGI, produc- 
tion to a greater extent. That doses of LDL higher than 
HDL can indeed stimulate PG12 production to the same 
extent as HDL has been demonstrated in cultured endo- 
thelial cells (3). Nevertheless, our data are consistent with 
other reports suggesting a relative specificity of HDL 
among the plasma lipoproteins with regard to stimulation 
of vascular PGI, synthesis (1, 2). 

The mechanism by which HDL stimulates cardiac 
prostaglandin production could involve the activation of a 
cardiac lipase with the consequent liberation of endog- 
enous arachidonic acid from membrane phospholipids, 
the indirect delivery of arachidonic acid to the heart by 
the lipoprotein, or the activation of cyclooxygenase or 
PGIp synthetase by the lipoprotein. The latter possibility, 
suggested by the work of Beitz and Forster (ll), seems un- 
likely because the availability of arachidonic acid, rather 
than the activity of these enzymes, is believed to be rate- 
limiting for prostaglandin synthesis (12). The second pos- 
sibility, that HDL could deliver arachidonic acid to the 
heart, has received support from cell culture studies (1). 
In these studies there was a slow and continuous accumu- 
lation of PG12 in the culture media during incubation 
with HDL. This is consistent with a mechanism involving 
the continuous uptake and degradation of the lipoprotein 
and the conversion of lipoprotein arachidonate to PG12. 
Pomerantz et al. (l), in a direct test of this hypothesis, 
found that [ '4C]prostaglandins were produced by cultured 
aortic smooth muscle cells during incubation with re- 
combinant HDL containing cholesteryl [ '4C]arachidonate. 
In this study the recombinant HDL was incubated with 
the cells for 24 hr before the culture media was removed 
and analyzed for radiolabeled prostaglandins. In our 
study, however, cardiac PGI, production reached a maxi- 

::/ :::: 

VLDL LDL 

Fig. 3. Comparison of the effects of VLDL, LDL, HDL, and vehicle 
on cardiac 6-keto-PGF1, production. One mg of lipoprotein cholesterol 
in 1.0 ml of 0.15 M NaCl or 1.0 ml of 0.15 M NaCl (vehicle) was injected 
into the cardiac perfusate. Samples of cardiac effluent were collected as 
indicated in the legend of Fig. 2, and assayed for 6-keto-PGF1, by RIA. 
Bars are mean f SEM; n = 6; *, P < 0.05. 
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TABLE 1. Effect of arachidonic acid and of arachidonic acid bound to albumin on 
rabbit heart 6-keto-PGFI, release" 

6-keto-PGF1. (nglmin) 
Before After Difference 

50- 

40- 

30- 

20- 

10- 

20 pM Arachidonic acid 10 * 2 730 f 107 719 * 108b 
20 pM Arachidonic acid plus 100 pM BSA 10 f 1 13 f 2 3 * 1  
200 pM Arachidonic acid plus 100 pM BSA 9 f l  239 * 43 229 f 426 
100 pM BSA 9 i 1  9 i 1  O f 1  

"One ml of 0.15 M NaCl containing the given concentrations of arachidonic acid, arachidonic acid complexed 
to bovine serum albumin (BSA), or BSA alone was administered as a bolus injection into the cardiac perfusate. 
Samples of cardiac effluent were collected for 1 .O-min periods immediately before and immediately after an injection. 
Data are mean i SEM; n = 3. 

*Significant (P < 0.05) differences as determined by paired t-tests. 

mum within 2 min of exposure to HDL. The velocity of 
this response in the rabbit heart appears to be incompati- 
ble with a mechanism involving uptake and degradation 
of HDL, followed by the activation of the prostaglandin 
cascade. Rather, our results support a mechanism involv- 
ing activation of a cardiac lipase. We found that injections 
of HDL caused the release of radiolabeled prostaglandins 
from hearts that were prelabeled with [3H]arachidonic 
acid. Since most of the [3H]arachidonic acid was in phos- 
pholipids, our data suggest that HDL activated a cardiac 
phospholipase that made endogenous arachidonic acid 
available for prostaglandin synthesis. HDL could activate 
a phospholipase by increasing intracellular Ca2+ levels 
and by changing the structure of cell membranes, result- 
ing in an increased access of phospholipid substrate to the 
enzyme. Regardless, our results do not rule out the possi- 
bility that HDL also stimulates vascular prostaglandin 
synthesis by delivering arachidonic acid to the heart. An 
additional mechanism of HDL-induced vascular prosta- 
glandin synthesis, however, is indicated by our data. 

We found that a concentration of HDL, physiologically 
appropriate for rabbits, infused through the rabbit heart, 
caused a marked and sustained enhancement of PGIz 
production. This effect, rather than that of bolus injec- 
tions, may have more relevance to the in vivo setting 
where plasma HDL levels do not fluctuate rapidly. How- 
ever, our data do not allow for conclusions to be made 
about the physiological importance of HDL as a stimulus 
for cardiac PGIz synthesis. This must await further evalu- 
ation. In this regard, it is known that PG12 has potent 
platelet antiaggregatory effects, dilates coronary, pulmo- 
nary, and splanchnic circulations, and may modulate the 
actions of a number of vasoactive hormones (see refer- 
ences 13 and 14 for reviews) and drugs (15, 16). PG12 may 
also play a role in HDL-mediated cholesterol efflux from 
cells (17), and thereby could be involved in the process of 
atherogenesis. Thus, an effect of HDL on vascular PGIz 
synthesis has important implications for cardiovascular 
homeostasis. 

In summary, our results demonstrate a stimulatory ac- 
tion of HDL on rabbit heart PG12 production, and a rela- 
tive specificity of this effect for HDL. The mechanism by 

Van Sickle et al. 
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Fig. 4. Effects on cardiac 6-keto-PGF1, production of constant infusions 
of HDL ( , 2.28 mg/min), VLDL (A, 0.38 mglmin), and LDL (0, 
1.71 mg/min). Infusions were begun at the zero time mark, and con- 
tinued for 4 min. Data for VLDL and LDL are from single experiments; 
those for HDL are the average of two experiments. 

20 
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Fig. 5. HDL-induced release of 'H-labeled cardiac prostaglandins. 
Cardiac effluent was collected for 2.0 min immediately before a bolus 
injection of HDL (control), and for 2.0 min immediately after HDL (2.0 
mg of cholesterol). A third sample was collected between 11.0 and 13.0 
min after HDL (recovery). Data are given as mean i SEM, (n = 7) 
on a logarithmic scale. The asterisks refer to significant (P < 0.05) 
differences between control and HDL-induced 'H-prostaglandin release 
as determined by Student-Newman-Kuels tests after analysis of variance. 
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TABLE 2. Effects of LDL and bradykinin on the release of [3H]prostaglandins 
by [SH]arachidonate-labeled rabbit hearts 

Radioactivity (cpm) 
6-keto-PGF,. PGE, PGF2- AA' 

LDL Before 593 -t 147 365 + 78 311 f 67 730 f 425 
LDL After 915 f 519 359 f 66 354 f 80 452 f 132 
LDL Recovery 595 * 235 327 i 44 299 f 67 570 f 238 

BK Before 343 f 88 168 * 53 160 * 44 216 i 45 
BK After 912 f 1816 198 f 54 166 * 26 235 * 39 
BK Recovery 374 f 109 122 f 43 129 f 34 217 f 43 

"An experiment identical to that described in the legend to Fig. 5 was conducted except that LDL (2.0 mg of 
cholesterol; n = 3) or bradykinin (BK; 5 fig; n = 4) was substituted for HDL. Data are mean f SEM; analyzed 
by paired t-tests. 
'P < 0.05; no other differences were significant. 

which HDL exerts this effect is different from that pro- 
posed to account for HDL-induced prostaglandin produc- 
tion by cultured cells. In the isolated rabbit heart, HDL 
appears to act by causing the release of endogenous car- 
diac arachidonic acid, rather than by delivering arachi- 
donic acid to the cardiac cells. I 

This work was supported by Public Health Service Grants 
HL-31403 and 5T32-HL-07339. W. A. Van Sickle is the recipient 
of a Research Fellowship from the American Heart Association, 
Memphis Chapter. 
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