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Exogenous eicosanoids were reported to affect pancreatic secretion, but it is 
unknown whether this effects is mediated by the changes in pancreatic circulation or 
by direct action on pancreatic secretory cells. In this study the effects of 
prostaglandins (PG), leukotriene C, (LTC,) and platelet activating factor (PAF) 
and the blockers of their biosynthesis or receptor antagonists on amylase release 
from the isolated rat pancreatic acini were examined. The acini were incubated with 
pancreatic secretagogues, such as caerulein or urecholine in the presence or absence 
of various concentrations (10 7-10” M) of PGE,, Nocloprost (stable analog of 
PGE,), PGI,, PGF; LTC,, PAF, indomethacin (inhibitor of endogenous PG 
formation) and A-63162 (blocker of endogenous LT biosynthesis). PGE,, PGI, and 
PGF,, inhibited secretagoguestimulated enzyme secretion from isolated pancreatic 
acini but their inhibitory potency was about 1000 times lower, on molar basis, than 
that of Nocloprost. PAF and LTC, produced concentration-dependent stimulation 
of amylase release from the unstimulated acini reaching about 50% of 
caerulein-induced maximal response and enhanced amylase release induced by 
caerulein or urecholine. The effects of PAF and LTC, were reversed by the addition 
of respective receptor antagonist for PAF (TCV-309) and for LTC, (FPL-55712). 
These results indicate that PG inhibit, while PAF and LTC, stimulate pancreatic 
enzyme secretion and thus could be implicated in the control of this secretion. 
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INTRODUCTION 

Prostaglandins (PG), leukotrienes (LT) and platelet activating factor (PAF) 

are generated in most gastrointestinal tissues as the result of phospholipase 

A, -activation, and its effect on membrane-bound phospolipids (1). Pancreas is 

capable to release these autacoids spontaneously or during the stimulation by 

CCK (or caerulein) and secretin (2, 3, 4), but the role of pancreatic eicosanoids 

is still not established.
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The reports concerning the effects of PG on exocrine pancreatic secretion 

are controversial. The earlier study from our laboratory demonstrated that 
PGE, may stimulate enzyme secretion in humans (6). Also Marshall and 

coworkers (7) reported that PG of D, E, F and I series increase amylase release 
from the whole mouse pancreas. On the other hand, PGI, was found in one 
study on conscious dogs to inhibit pancreatic protein secretion (8) and PGE, 
in the another study on perfused canine pancreas to inhibit this secretion (9). 
Blockade of cyclooxygenase activity by indomethacin was reported recently to 
abolish the stimulation of pancreatic bicarbonate secretion (10) suggesting that 
endogenous PG are essential for the hormonal stimulation of exocrine 

pancreas. 
Results from the studies using pancreatic slices and isolated acinar cells 

suggested that PG are not involved in excitation-secretion coupling (2, 11). On 
the contrary, Mossner et al (12) demonstrated recently that PG are able to 

inhibit amylase release acting directly on pancreatic acinar cells. The reported 
differences in the action of PG on pancreatic secretion could be attributed to 
the species differences as well as to the techniques applied to examine the 

action of PG on the pancreas. 
LT have been shown to decrease pancreatic exocrine secretion in conscious 

dogs, although these effects were not supported by the results of the in vitro 
studies (3). 

The effect of PAF on the exocrine pancreas has been little studied and 

single report indicated that PAF may stimulate pancreatic enzyme secretion 
(13). Recently, Soling and Fest (5), have shown that exocrine pancreas can 

synthesize PAF-aceter and that this synthesis is stimulated by cholecystokinin 
or caerulein. 

This study was undertaken to evaluate the direct effects of PG of E, F or 
I series, LTC,, PAF and agents affecting their generation or receptors, on 
amylase release from isolated rat pancreatic acini. 

MATERIAL AND METHODS 

PGE, was the kind gift from the Upjohn Co. (Kalamazoo, Michigan, USA), 

Nocloprost-stable analog of PGE,, was obtained from Asche AG. (Hamburg, Germany), PGI,, 

PGF,,, LTC, were provided by the Hoechst Co. (Frankfurt, Germany), TCV-309, a specific PAF 

receptor antagonist was offered by Takeda (Japan), FPL-55712, a specific LTC, receptor 

antagonist was a gift obtained from Fisons Pharmaceutical Labs (England). A-63162 was obtained 

from Abbott Lab., (Chicago, I1). Following items were purchased from SIGMA Chemical 

Co. (St. Louis, MO); PAF, indomethacin, urecholine and trypsin inhibitor. Essential and 

nonessential amino acid mixtures were purchased from SERVA Feinbiochemica GMBH 

(Heidelberg, Germany), caerulein from Farmitalia (Milano, Italy) and purified collagenase 

CLSPA was purchased from Cooper Biomedical Co. (Freehold, N.J.).
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Dispersed pancreatic acini were prepared from male Wistar rats (200—250 g), fed at libitum 

on standard chow diet before each experiment. Animals were killed, pancreas was removed and 

digestion was performed with collagenase according the method of Amsterdam et al. (14) as 

previously described. Briefly, the pancreas was injected with collagenase solution (100 U/ml), 

placed in Erlenmayer flask, saturated with oxygen and digested in the shaking bath (37°C) 

for 15 min, then washed with incubation buffer without collagenase, oxygenated and digested with 

fresh collagenase solution for the second period (20 min). After the digestion, pancreas was 

dissociated by sequential passage through three pipettes and passed by the filter. Acini were 

suspended in fresh incubation buffer (pH 7.4) containing; 24.5 mM Hepes, 98.0 mM NaCl, 4.0 

mM KCI, 11.2 mM KH, PO,, 0.3 mM CaCl,, 1.0 mM MgCl, 5.0 mM glucose, 1% w/v essential 

and nonessential amino acid mixture, 0.2% bovine serum albumin and 0.01% w/v trypsin 

inhibitor. The incubation medium was saturated with oxygen and maintained at 37°C. Acinar 

suspensions were incubated in shaking bath for 30 min in presence of various concentrations of 

PGE,, PGI,, PGF;,, Nocloprost, Indomethacin, A-63162, LTC, and PAF (107—7*M) alone or 

in combination with constant dose of of caerulein (107 *2M), urecholine (107*M), FPL-55712 

(10-5M), and TCV-309 (1075M). In addition, a constant dose of Nocloprost (107*M), LTC,: 

(1075M), or TCV-309 (107M) was added to the incubation medium containing increasing, 

concentrations of caerulein (107 13—107?M), or urecholine (1077—107*M). 

In the time-course experiments, constants concentrations of Nocloprost (1077M), LTC, 

(10-5М), РАЕ (1077M) alone or in combination with submaximal contentrations of caerulein 

(10-12M), TCV-309 (1075M), or FPL-55712 (107*M) were incubated in the medium for 

5—45 min. In control tests secretagogues or antagonists were incubated without the addition of 

eicosanoids or PAF. 

After incubation the acinar suspension was centrifuged at 1000 g for 5 min and the 

supernatant was separated from the pellet. The amylase contents in supernatant and in dissolved 

pellets were determined separately, using the method of Bernfeld (15). Amylase secretion was 

expressed as the percentage increment over basal value. Unstimulated amylase release during the 

entire experimental period was determined and presented as the control value. 

After the incubation of acinar suspension without (control), or with investigated agens, the 

samples of incubation medium were taken for microscopic visualization. Hematoxilin-eosin 

preparates of acinar suspensions were examined under the light microscope. 

Results are expressed as the means+SEM. Statistical analysis of data was accomplished by 

Student’s t test or more complex comparisons of the data. Analysis of variance (ANOVA) and 

Duncan’s multiple range test were employed. Differences with p<0.05 were considered significant. 

RESULTS 

The effects of PG, Nocloprost and indomethacin on amylase secretion 

The effects of increasing concentrations of PGE,, PGI, and PGF, 

(10-7—10~5M) on amylase release from isolated pancreatic acini under basal 

conditions and following stimulation by constant contćntration of caerulein 

(10-12М) ог urecholine (10~°M) are shown on Table 1. 

Basal secretion of amylase was unaffected by any of PGs used at 

contentrations ranging from 10~°M (Table 1). 

Caerulein- or urecholine-stimulated amylase release was significantly in- 

hibited by each prostaglandin tested (PGE,, PGI, and PGF.) when used at
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10-°M and 107-°M contentrations. The strongest inhibition was observed at 
107*M, and it averaged about 70% of the level obtained with secretagogue 

alone. These results indicated that the inhibitory potency of PGE,, PGI, and 
PGF,, was similar for each PG tested (Table 1). 

Table 1. Effect of various concentrations of PGE,, PGI, or PGFj, on basal and caerulein- or 
urecholine-stimulated amylase release from the rat pancreatic acini (expressed as percent of total 

release per 30 min). Means + SEM of 6 separate experiments on 6 preparations of acini. Asterisk 

indicates significant decrease (p <0.05) below the value obtained with caerulein alone or 

urecholine alone. 

  

  

  

  

          

PGE, (M) PGI, (M) PGF,, (M) 

0 1077 1075 1075 1077 1075 1075 | 1077 1075 1075 

Basal 38 29 39 41 37 39 4.1 46 43 48 
+0.8 +0.5 +0.3 +0.5 +0.7 +0.6 +0.8 +1.3 +0.8 +1.4 

Caerul. 144 124 10.9* 10.3* 13.9 11.9 11.0* 13.8 12.3* 10.7* 
10712M +10 +1.1 +0.4 +0.9 +12 +0.5 +10 +14 +0.3 +0.7 

Urechol. 13.7 12.5 11.5* 10.3* 13.5 11.6* 10.8* 11.2 10.5* 9.7* 
1075M +0.5 +1.0 +0.6 +1.1 +10 +1.0 +0.6 +1.3 +08 +1.0 
  

  
Incubation of isolated rat pancreatic acini in the presence of a constant 

concentration of caerulein (10~'7M), or urecholine (10°°M) resulted in 
a submaximal stimulation of amylase release, that reached respectively, about 
14.8+1.7% and 13.5+1.4% of total release (Fig. I). Addition of various 
concentrations of Nocloprost (10~?—10~°M) to the incubations solutions 
produced concentration-dependet inhibition of caerulein- or urecholine-stimu- 

lated enzyme secretion. The maximal inhibitory effect occurred at 107 °M of 

Nocloprost, reaching about 55% of secretagogue-stimulated amylase release. 
Basal secretion of enzyme was unaffected by Nocloprost (Fig. /). 

In the time-course experiments, the dispersed acini were incubated in the 
presence of a submaximal concentration of caerulein (10~!7M) alone or in 
combination with a constant concentration of Nocloprost (107 7M). Amylase 

release from the acini incubated for 45 min with caerulein combined with 

Nocloprost was significantly lower than that obtained with caerulein alone at 
all time periods tested (Fig. 2). | 

Amylase responses to increasing concentrations of caerulein or urecholine 
are shown on Fig. 3. The maximal secretory response was obtained with 
107''M caerulein and 107*M urecholine. Addition of Nocloprost at 1075M 
to the incubation medium containing various concentrations of caerulein or 
urecholine resulted in a significant reduction of the entire response curves to 
caerulein or urecholine.
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Fig. 1. Effect of various concentrations of Nocloprost on basal and secretagogue-induced amylase 

release from isolated rat pancreatic acini. Means+SEM of 6 separate tests on 6 preparations of 

acini. Asterisk indicates significant inhibition (p<0.05) below the value with secretagogue alone. 

C: control. 
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Fig. 2. The time course of amylase release from the rat pancreatic acini in test without (basal), and 

with addition of caerulein alone or combination of caerulein with Nocloprost. Means +SEM of 

6 separate experiments on 6 preparations of acini. Asterisk indicates significant (p <0.05) decrease 

below the level obtained with caerulein alone. 
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Addition of indomethacin (1077 —1075M) to the incubation medium 

did not affect significantly basal or secretagogue-stimulated amylase release 

(Table 2). 

4 — Journal of Physiology and Pharmacology
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Fig. 3. Pancrealic amylase dose-response curves to graded concentrations of caerulein or 

urecholine alone or combined with a constant dose of Nocloprost. Means + SEM of 6 separate 

tests on 6 preparations of acini. Asterisk indicates significant (p<0.05) decrease below the value 

obtained with secretagogue alone. 

Table 2. Effect of increasing concentrations of A-63162 or indomethacin on amylase release 

(expressed as percent of total per 30 min) from isolated rat pancreatic acini under basal conditions 

or after stimulation with constant concentration of caerulein or urecholine. Means+SEM of 

6 separate experiments on 6 preparations of acini. 

  

  

  

        

A-63162 Indomethacin FPL-55712 

(M) (M) | (M) 
0 107’ 106 1075 1077 10% 103 1077 105 1075 

Basal 45 55 51 54 3.9 40 4.7 4.8 3.8 4.8 

+0.7 +1.5 +1.6 +0.2 +0.3 +0.2 +0.3 +0.5 +0.6 +1.2 

Caerul. 13.5 11.1 12.8 13.4 14.5 149 15.6 15.4 13.5 15.5 

107 12M +2.6 +2.6 +0.8 +2.1 +1.0 +0.5 +1.5 +0.7 +0.4 +0.8 

Urechol. 13.0 14.4 126 12.7 14.3 15.4 15.6 14.0 12.9 15.4 

10 5M +1.0 +0.7 +1.6 +0.6 +0.7 +1.5 +1.6 +0.7 +1.1 +2.3.     
  

The effects of LTC, and its antagonists, FPL-55712 and A-63162 on amylase 

release 

Incubation of dispersed pancreatic acini in the presence of various 
concentrations of LTC, (10 *—107*M) resulted in a significant, and concen- 
tration-dependent increase of amylase secretion. The strongest stimulation of 
amylase release averaged about 8.8+0.8% and was observed at 107 *M of 

LTC,, that was the highest concentration of LTC, examined in this study. The
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addition of the LTC, receptor antagonist, FPL-55712, at the constant 

concentration 107*M completely abolished the stimulatory effect o LTC,, 

whereas the addition of A-63162, an inhibitor of 5-lipoxygenase (10 *M), 
failed to influence the amylase response to LTC, (Fig. 4). Neither A-63162 nor 
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Fig. 4. Amylase release {rom dispersed rat pancreatic acini in response to various concentrations of 

LTC,, and to combination of increasing concentrations of LTC, with a constant concentration of 
FPL-55712 and A-63162. Column on the right shows the amylase response to maximal caerulein 

stimulation. Means +SEM of 6 separats experiments on 6 preparations of acini. Asterisk indicates 

significant (p<0.05) increase over the unstimulated control value. C: control. 

FPL-55712, added in various concentrations (107 ’— 107°) to the incubation 
medium of pancreatic acini in resting state or stimulated by caerulein 

(10 '*M) or urecholine (10 *M), affected enzyme secretion (Table 2). 
When the pancreatic acini were stimulated with a constant concentration of 

caerulein (10 *'?M) or urecholine (10 *M), the addition of LTC, (107* and 
10M) caused further significant increase in amylase release over that 
obtained with caerulein or urecholine alone (Fig. 5). 

The time course of amylase secretion in response to a constant concentra- 

tion of LTC,, caerulein, combination of above or LTC plus FPL-55712 is 
presented on Fig. 6. LTC, given alone at 10 7M produced significant 

stimulation in enzyme secretion over the basal value, to about 9.0+1.0% of 

total release or about 52% of maximal caerulein-stimulated amylase release at 

45 min of incubation. Combination of LTC, (107 7M) and caerulein (107 17M) 
produced the stimulation of amylase release similar to that obtained with 
caerulein alone. Addition of FPL-55712 (107 °M) to the incubation medium 

containing LTC, resulted in the reduction in amylase secretion to the level not 
significantly different from that observed in unstimulated control (Fig. 6). 

4*
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Fig. 5. Secretion of amylase from isolated pancreatic acini produced by various doses of LTC, 

combined with a constant concentrations of urecholine or caerulein. Means+SEM of 5 separate 

tests on 5 preparations of acini. Asterisk indicates significant (p<0.05) increase over the level 

obtained with secretagogue alone. C: control. 
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Fig. 6. Time course of amylase release from isolated pancreatic acini under basal conditions and 

following the stimulation with constant concentrations of LTC, alone, caerulein alone or with the 
combination of LTC, with caerulein or FPL-55712. Means+SEM of 5 separate tests on 

5 preparations of acini. Asterisk indicates significant stimulation over the basal value. 

Constant concentration of LTC, (10 *M) added to the acini stimulated 
with increasing concentrations of caerulein (107 1*—107?M), or urecholine 
(1077—107?M) caused further significant increase in enzyme secretion over 

the values obtained with secretagogue alone (Fig. 7). |
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Fig. 7. Amylase release from isolated pancreatic acini in response to graded concentrations of 

caerulein or urecholine added to the incubation medium either alone or in combination with 

a constant concentration of LTC,. Means+SEM of 5 separate tests on 5 preparations of acini. 

Asterisk indicates significant (p<0.05) increase over the values obtained with secretagogue alone. 

C: control. 

The effects of PAF and its antagonist TCV-309 on amylase release. 

When added to the incubation medium in gradually increasing con- 
centrations, PAF (10'19—10 M) caused a concentration-dependent 
stimulation in basal amylase release (Fig. 8). The highest observed increase 
in enzyme release obtained with PAF (107”M) in these tests amounted 
to about 11.0+1.0% of total. Such stimulation was completely reversed 
by the addition of PAF antagonist, TCV-309 at 10~°M. Unstimulated 
amylase secretion was not altered by TCV-309 at any concentration 

(10-1°—10-°M) added to the incubation medium (Fig. 8). Increasing 
concentrations of PAF (10~?—10~°M) added to the acini stimulated by 
caerulein (10 12M), or urecholine (107”M) tended to raise enzyme release 
over the value obtained with secretagogues alone but tkis increase reached 

statistical significance only at the highest concentration (1075M) of PAF 

used in these experiments (Fig. 9). 

The time course of amylase release from unstimulated dispersed acini and 
from the acini incubated in the presence of caerulein (10 **M) alone, PAF 
(1077M) alone, or their combination is shown on Fig. 10. PAF produced 
significant stimulation in amylase secretion, that reached about 8.0 + 0.5% of 

total, or about 47% of the caerulein-induced maximal release. Addition of
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Fig. 8. Effect of increasing concentrations of PAF, or TCV-309 and combination of various doses 

of PAF with a constant concentration of TCV-309 on amylase release from isolated pancreatic 

acini. Column on the right shows maximal amylase response to caerulein from these acini. 

Means+SEM of 6 separate tests on 6 preparations of acini. Asterisk indicates significant (p <0.05) 

stimulation over the unstimulated control value. C: control. 
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Fig. 9. Effect of PAF added in an increasing concentrations to the incubation medium of isolated 

pancreatic acini on cearulein- or urecholine-stimulated amylase release. Means+SEM of 

5 separate tests on 5 preparations of acini. Asterisk indicates significant (p <0.05) increase over the 

value obtained with secretagogue alone. C: control. 

PAF (107 7M) to the acini stimulated by caerulein (107~**M) failed to affect 
significantly amylase response to caerulein. Addition of TCV-309 (10° °M) 

completely reversed the stimulatory effect of PAF on enzyme secretion, 
reducing the amylase release to the level not significantly different from the
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Fig. 10. The time course of amylase release from isolated acini under basal conditions and with 

addition of a constant concentrations of PAF or caerulein alone, or with combination of 

PAF + caerulein, or PAF+ TCV-309. Means + SEM of 6 separate tests on 6 preparations of acini. 
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Asterisk indicates significant (p<0.05) increase over the basal level. 
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Fig. Il. Response curves of amylasc release [rom isolated pancreatic acini to incrcasiny 

concentration of caerulein and urecholine alone or combined with a constant concentration of 

PAF, or TCV-309. Means + SEM of 5 separate tests on 5 preparations of acini, Asterisk indicates 

significant (p<0.05) increase over the values obtained with secretagogues alone. C: control. 

unstimulated basal control (Fig. 10). The addition of a constant concentration 

of PAF (107 ©M) to the acini stimulated by gradually increasing concentrations 

of caerulein (10714—107%) or urecholine (10 7—107*M) produced the
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responses that were significantly higher than those obtained with caerulein or 
urecholine alone (Fig. 11). TCV-309 (107 *M) added to the acini stimulated by 
increasing concentrations of caerulein or urecholine, did not affect the 

response curves to these secretagogues (Fig. 11). 

Morphological studies 

Isolated pancreatic acini incubated for 30 min at 37°C, in presence of 

PGE,, Nocloprost, LTC,, PAF (10 *M) alone, or in combination with 
urecholine (107 ”M) or caerulein (1012M) were not different from the 
controlled, untreated acini, when examined under the light microscope. Also 
TCV-309 (107 °M) or FPL-55712 (10~°M), added to the incubation medium 

did not affect the morphology of the pancreatic acini. 

DISCUSSION 

This study shows that PGE,, its stable analog, Nocloprost, PGI, and 

PGF,, inhibit amylase release from the isolated rat pancreatic acini, whereas 

LTC, and PAF stimulate this release in concentration-dependent manner. 
The results reported in the literature, concerning the effects of PGs on 

pancreatic secretion are controversial. In the earlier reports PGE, or its 
analogs were shown to stimulate enzyme secretion in humans (6) and from the 
whole mouse pancreas (7) but it was further found that this stimulation result 
from the action on the pancreatic ducts and the facilitation of the enzyme 

transport out of the gland rather than from the direct stimulatory effect on 
pancreatic acinar cells (16). 

Our present observation, that PG of E, F and I series produced the 
inhibition of the amylase release from the rat pancreatic acini, is in agreement 

with previous observations that PGI, (8) and PGE,, or its stable analogs 
(17, 18) attenuated enzyme release when administered to the intact animals or 
humans. To the contrary, Homma and Malik (19) reported that PGE,, PGI, 
and PGD, administered to anesthetized dogs had no effect on pancreatic 
exocrine secretion, but this may be due to the interference of anesthesia with 

the secretory activity of the pancreas in these animals. Also Chauvelot and 
coworkers (11) showed that in dispersed pancreatic acinar cells PGs did not 
affect the secretion of amylase both under basal conditions and following the 

stimulation by secretagogues such as carbachol or caerulein. However, in that 

study only natural PG were used and they are less potent and more rapidly 
degrading in the incubation medium than synthetic stable methylated analogs. 
Also the method used by Chauvelot and coworkers (11) to determine the
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amylase release was different from that introduced by Bernfeld and used in our 

study (15). 

It is well known, that different PG exhibit various, sometimes opposite, 

biological effects on the same organ (20). This is why, we decided to compare 

the action of various PG using the same model of isolated rat pancreatic acini. 

This allowed us to compare the secretory effects of investigated subsances 

directly on pancreatic acinar cells. 

The results of present study confirmed that PGE,, and its stable analog, 

Nocloprost, failed to affect basal pancreatic secretion but inhibited secreta- 

gogue-induced amylase release from the rat pancreatic acini. When compared 

on molar basis, the inhibitory effect of Nocloprost was about 1000 times 

stronger than that of PGE, , indicating that this new analog is more potent that 

native PGE, probably due to its greater stability in the incubation medium and 

greater resistance to chemical degradation. Among the others eicosanoids, 

PGI, and PGF,, also showed the inhibitory effect on amylase secretion similar 

to that of PGE,. 
Although the inhibitory action on PG on exocrine pancreas seems to be 

well supported by previous studies (12) and by the present report, the cellular 

mechanism of this inhibition still remains unclear. Some investigators pro- 

posed that PGE, acts on enzyme secretion via specific receptor in pancreatic 

acinar cells, probably by interaction on inositol-1,4,5-trisphosphate formation 

(12). Recently PGE, was found to produce an inhibition of pancreatic amylase 

release stimulated by secretin a secretagogue that is known to increase the 

accumulation of cAMP in the cytosol of acinar cell (21). These observations 

could be interpreted that PGE, acts as an unspecific, local inhibitor of 

pancreatic secretion induced by secretagogues activating via different intracel- 

lular mechanisms such as cAMP formation and calcium ions in cytosol. 

The concept of the involvement of PGE, as local inhibitor of exccrine 

pancreas apparently disagrees with recent finding in conscious dogs showing 

that the blockade with indomethacin of PG formation virtually abolished the 

pancreatic volume flow and bicarbonate secretion induced by secretin but did 

not affect enzyme protein secretion by secretin or CCK (10). It was proposed 

in that study that intact PG biosynthesis is necessary for the action of secretin 

on exocrine pancreatic secretion. Since indomethacin in this and previous 

studies (11) did not exert any direct action on pancreatic secretory cells it is 

likely that the failure of secretagogues such as secretin to stimulate exocrine 

pancreas in indomethacin-treated animals could be attributed to the changes in 

the pancreatic blood flow. Indeed, Homma and Malik (19, 22) reported that 

the pretreatment of animals with cyclooxygenase inhibitors such as 

indomethacin resulted in a decrease in the blood flow to the pancreas. 

In the present study, PGE, and its stable analog, Nocloprost, inhibited the 

amylase release from isolated rat pancreatic acini stimulated by various
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concentrations of caerulein or urecholine. Caerulein and urecholine are known 

to stimulate pancreatic enzyme secretion through the activation of membrane 

receptors and calcium ions as a second messengers (23). Since the dose 

response curves to these secretagogues were not shifted to the right by PGE, or 

Nocloprost, we suggest that these PG do not interact with specific membrane 
receptors for these hormones on pancreatic acinar cells. 

Bauduin et al. (2) reported that PGs are released spontaneously in 

nanogram concentrations from the resting pancreas and that the stimulation 

with caerulein, carbamylcholine or secretin, produced further increase in this 

PG biosynthesis. These concentrations of PG may not be sufficient to affect 

the release of amylase under physiological conditions. 
LTC,, another product of arachidonate metabolism via lipoxygenase 

pathway (24), was found in the study to stimulate dose-dependently amylase 

release, when added to the isolated rat pancreatic acini. Our previous report 
showed, that the administration of LTC, to the dogs equipped with chronic 
pancreatic fistulas produced an inhibition of the pancreatic exocrine secretion 
(3) but this could be explained by a marked reduction of the blood flow to the 
pancreas. It is well known, that such restriction of the pancreatic circulation 
could produce the attenuation of the enzyme release observed in these 

experiments (3, 25). Thus, the inhibition of the pancreatic exocrine secretion 
produced by LTC, in vivo could be attributed to its effect on pancreatic blood 
flow, whereas LTC, administered to the acini is able to stimulate directly 
pancreatic amylase release. 

Recent reports demonstrated that the effects of LTC, in several kinds of 
tissues were reversed by FPL-55712, which acts as a specific agonist of LTC, 
receptor (26—28). Since FPL-55712 was able to reverse the stimulation of 
pancreatic enzyme secretion produced by LTC,, we suggest that the secretory 

effect of LTC, on pancreatic acini depends on the interaction of this 
leukotriene with its specific receptor on pancreatic cell membranes. Binding 

studies are necessary to support this hypothesis. 
It remains to establish whether LTC, is involved in the control of 

pancreatic secretion. Pancreas was reported to generate relatively large 

amounts of LTC, that was about 2—3 times larger than that produced by 

gastrodudenal mucosa (24, 26). In our present study A-63162, the potent and 
selective inhibitor of endogenous leukotriene formation (29, 30) failed to affect 
LTC,-induced amylase release, as well as, basal or secretagogue-stimulated 

enzyme secretion from isolated the acini. It means that under normal 
conditions endogenous LTs produced locally in the pancreas play little role in 
the control of exocrine pancreatic secretion. 

Our present study demonstrated that PAF increased dose-dependently 
amylase release from the rat isolated pancreatic acini and this effect was 
completely reversed by the addition of TCV-309, the highly potent antagonist
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of PAF receptore (31). This observation indicates, that PAF stimulates 

pancreatic enzyme secretion acting directly on the acinar cells. The results are 

in agreement with previous report showing that PAF stimulated enzyme 

secretion from the pancreas in an acetylocholine-like fashion (13). Soling and 

Feat (5) reported, that isolated pancreatic lobules are able to synthesize and 
release PAF, when stimulated by pancreatic secretagogues such as CCK and 

secretin. This observation suggests the possible physiological role for PAF in 

the modulation of enzyme secretion from the acinar cells stimulated with 

pancreatic secretagogues. However, in our experiments we have not found any 
effect of TCV-309, the antagonist of PAF rceptor, on amylase dose-response 

curves for caerulein or urecholine. This discrepancy could be explained that in 

our study employed somewhat different experimental model than that used by 
Soling and Fest (5), and the amount of PAF released from the acini in our 

experiments was not sufficient to affect pancreatic secretion. The results of the 
present study clearly demonstrate that inhibition of pancreatic enzyme release 

by PGs and stimulation of this secretion produced by LTC, or PAF depends 
on their direct action on pancreatic acinar cells. However, the role of these 

substances in the regulation of the pancreatic exocrins secretion under normal 
conditions seems to be rather negligible. 

Recent reports showed that PG, LT and PAF have been implicated in the 

pathogenesis of acute pancreatitis but their exact role in the development of 
pancreatic injury is poorly understood (32 — 38). Experimental acute pancreati- 
tis is accompanied by the marked increase of PG, LT and PAF in the pancreas. 

Our present results suggest that LTC, and PAF, causing local stimulation of 
pancreatic enzymes secretion and a marked reduction in the pancreatic blood 
flow could contribute to acute tissue inflammation, whereas PG could protect 
the pancreas against acute damage by inhibiting the release of pancreatic 
enzymes and maintaining the tissue blood flow. 
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