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Pancreatic morphology in pregnant rats exposed to DuP-697
— the irreversible, highly selective cyclooxygenase-2 inhibitor

At least two main isoforms of cyclooxygenase (COX) were found, i.e. constitutive (COX-1)
and inducible (COX-2). The enzyme initiated prostanoid synthesis and its activity is inhibited or
blocked by the specific reversible or irreversible COX inhibitors, also known as nonsteroidal anti-
inflammatory drugs (NSAIDs). Since COX-1 is responsible for various housekeeping functions, the
non-selective COX inhibitors that decrease the isoenzyme activity are responsible for a number of
side-effects, especially affecting gastrointestinal, renal and reproductive systems, as well as other
prostaglandin-related ones (1, 2). However, the constitutive expression of COX-2 was also found in
some intestinal organs. It should be noted that high expression of this isoform is typical of various
fetal tissues, and decreases rapidly after delivery. In mature tissues the highest expression of COX-2
is characteristic of macula densa, pancreatic islets and some structures of the central nervous system
(1-5). Unlike COX-1, physiological expression and the function of COX-2 is still not completely
understood.

In our previous study (3), COX-1 immunoexpression in pancreas was limited to acinar
secretory cells, while COX-2 was found in secretory cells of endocrine pancreatic islets, epithelial
cells of pancreatic ducts and smooth muscle cells of blood vessels of pancreatic stroma. The
present study was undertaken to evaluate effects of DuP-697 (5-bromo-2-(4-fluorophenyl)-3-{4-
(methylsulfonyl)phenyl]-thiophene) — the irreversible, highly selective cyclooxygenase-2 inhibitor
(6) — on the morphology and immunoexpression of the constitutive and inducible cyclooxygenase
isoforms in maternal rat pancreas.

MATERIAL AND METHODS

The study was conducted on sexually mature albino rats of Wistar CRL:(WI)WUBR strain and
approved by the Local Bioethical Committee. All the animals were obtained from an accredited
breeder (Warsaw-Rembertéw, Poland), housed and maintained in an animal care facility. On mating
days, females (weight 200-250 g) were placed in cages with males (5:2) for approximately 14 hours.
The following morning, a vaginal smear was done to determine if copulation had occurred. The
day when sperm was found was designated gestation day 1 (GD1). Sperm positive females were
randomly selected to the drug-treated and control groups.
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the group exposed to the highest dose (30.0 mg/kg) of DuP-697 that caused loss of COX-2 selectivity.
According to the presented data the developmental toxicity was secondary to both maternal toxicity
and inhibition of COX-1 isoform. Since DuP-697 is only an experimentally used compound, no
similar human data were found in the available literature.

In the recently published article, it was proved that DFU — another selective COX-2 inhibitor
— administered throughout mid and late pregnancy changed neither maternal nor fetal pancreatic
morphology in rat, nor immunoexpression of both main COX isoforms in the organ (8). The
toxicological profile of DFU was similar to DuP-697. It is worth to mention, that in spite of lack of
teratogenicity and maternal toxicity (4, 9), intrauterinal growth retardation (9) was observed only in
the group exposed to the highest dose of the tested compound.

The role of prostanoid, especially prostaglandin E, (PGE,), and COX-related mechanism in
etiology of diabetes mellitus and pancreatitis was already reported (10-17).

Histologically, inflammatory infiltration of Langerhans’ islets is typical of type 1 diabetes,
which recently has been classified as autoimmune disease (18). Additionally, inflammatory stimuli
such as cytokines, liposaccharides and mitogens increase high physiological expression of COX-2
in insulin-secreting cells and besides, initiate their cytotoxicity. At the same time low physiological
level of COX-1 did not significantly change (14). However, chronic hyperglycemia impairs insulin-
secreting cells function and decreases the number and/or size of Langerhans’ islets in type 2 diabetes.
It may be the consequence of oversynthesis of interleukin 1 (IL-1) followed by apoptosis of insulin-
secreting cells (16). The pioneer study coordinated by Hughes (15) indicated that recombinant human
IL-lalpha was able to induce PGE, accumulation in isolated rat Langerhans’ islets at concentrations
similar to those at which the cytokine inhibits glucose-induced insulin secretion and islet glucose
oxidation. Prior studies also showed that high glucose concentration increases COX-2 expression
(17). The data were partially confirmed in mice treated with NS-398 — the selective COX-2 inhibitor
— that avoided low-dose streptozotocin-induced diabetes (19).

It was also reported that COX-2 inhibition reduces severity of pancreatitis and pancreatitis-
associated lung injury (10, 12, 13). Similar to our data, Alhan et al. (10) demonstrated that celecoxib
did not change amylase activity, glucose level or other biochemical factors and pancreatic morphology
in rat. It was also found that the treatment improves the lung and renal function and decreases the
severity of pancreatic damage, at the same time normalizing the serum level of IL-6 in cerulean-
induced pancreatitis in rats. Similar results were obtained in rats with taurocholate-induced acute
pancreatitis treated with parecoxib (12). However, a case of celecoxib-induced acute pancreatitis and
hepatitis was also revealed (11).

In conclusion, it was found that DuP-697 administered during pregnancy in rats
changed neither maternal pancreatic morphology, nor immunoexpression of constitutive
and inducible cyclooxygenase isoforms in the organ.
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SUMMARY

Cyclooxygenase initiated prostanoid synthesis and its activity is inhibited or blocked by

the specific reversible or irreversible inhibitors, also known as nonsteroidal anti-inflammatory
drugs. The aim of the study was to evaluate effects of DuP-697 (5-bromo-2-(4-fluoropheny!)-3-
[4-(methylsulfonyl)phenyl]-thiophene) — a selective COX-2 inhibitor — on the morphology and
immunoexpression of the constitutive and inducible cyclooxygenase isoforms in maternal rat
pancreas. The compound was administered (0.05-35.0 mg/kg) to pregnant Wistar rats once daily
from 7 to 18 gestation day. Pancreas was examined histologically. Immunoexpression of COX-1 and
COX-2 was evaluated. Histological structure of pancreas was found undisturbed. Cytoplasmic COX-
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1 immunoreaction was observed in pancreatic acinar secretory cells. Less intense reaction was found
in Langerhans’ islets. Unlike COX-1, cytoplasmic COX-2 was detected only in cells of endocrine
pancreatic islets, epithelial cells of pancreatic ducts and endothelial cells of pancreatic stroma blood
vessels. Weak but nuclear staining was seen in acinar cells in some cases. No differences in COX
immunoexpression were found in drug-exposed groups.

Morfologia trzustki u szczuréw poddanych dzialaniu DuP-697 - wysoceselektywnego,
nieodwracalnego selektywnego inhibitora cyklooksygenazy-2

Cyklooksygenaza jest enzymem inicjujgcym synteze prostanoidéw. Jego aktywnosé jest bloko-
wana przez specyficzne odwracalne i nieodwracalne inhibitory, nazywane dawniej niesteroidowymi
lekami przeciwzapalnymi. Celem pracy byla ocena wplywu DuP-697 (5-bromo-2-(4-fluorophenyl)-
3-{4-(methylsulfonyl)phenyl]-thiophene) — selektywnego inhibitora COX-2 — na morfologi¢ oraz
immunoekspresj¢ formy konstytutywnej i indukowanej cyklooksygenazy u szczura w czasie cigzy.
Preparat podawany byl samicom szczura raz dziennie od 7 do 18 dnia cigzy. Oceniano obraz mikro-
skopowy trzustki. Immunoekspresje COX-1 i COX-2 wykrywano przy pomocy specyficznych prze-
ciwcial. Morfologia narzadu nie wykazywala istotnych zmian w zadnej z badanych grup doswiad-
czalnych. Immunoekspresje COX-1 obserwowano w komérkach pgcherzykowych trzustki, natomiast
reakcj¢ przeciwko COX-2 stwierdzono w komérkach wewnatrzwydzielniczych wysp trzustkowych,
komérkach nablonka przewodéw oraz miocytach naczyh krwionosnych. Nie stwierdzono réinic
w immunoreaktywnosci obu izoenzyméw mig¢dzy grupami narazonymi na DuP-697 i kontrola.



