The Use of Neoprene in Experimental Pancreatitis
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The concept of chronic pancreatitis has been stated in our country much later than acute pancreatitis.
This manuscript proposes a synthesis of the etiopathogenic, diagnostic and therapeutic data in chronic
pancreatitis based on actual information correlated with the results of our experimental study. The
experiment was conducted on 18 animals, in which was performed the intraduodenal ligation of the
pancreatic duct apertures and the obstruction of the pancreatic ducts with intraparenchymatous,
intraoperative neoprene injections. We investigated the lesions by using intraoperative pancreatic tissue
collected after injections. The results encourage us to continue the research and to choose genetically
modified animals because are closer to the human one.
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The concept of chronic pancreatitis has been stated
in our country much later than acute pancreatitis.
Gastroenterologists and, in particular, surgeons discuss
less about this disease, which exists and will likely exist
as long as alcohol consumption is maintained at a high
level.

The individualisation of chronic pancreatic condition
was first observed by anatomopathologists and
surgeons, and more late it was achieved the clinical
and morphopathological integration of the disease.

Chronic pancreatitis is defined by morphological
criteria (inflammatory disease characterized by
irreversibility of morphological lesions), clinical
(presence of pancreatic pain syndrome) and functional
(progressive deterioration of functional ability of the
organ) [1].

This manuscript proposes a synthesis of the
etiopathogenic, diagnostic and therapeutic data in
chronic pancreatitis based on actual information
correlated with the results of our experimental study.

Pancreatitis classification of Marseilles in 1988 gives
a relatively current view of the inflammatory pathology
of the pancreas [2]. Thus, pancreatitis is divided into
acute pancreatitis that is not defined as a disease but
only as a group of lesions that can affect the pancreas
or peripancreatic tissues. These include edema, adipose
necrosis or haemorrhagic necrosis. These injuries are
generally reversible except in rare cases, where necrosis
is followed by a stenosis of pancreatic canals that will
cause obstructive chronic pancreatitis above the
obstruction. Pancreatic haemorrhagic necrosis is
mostly peripancreatic, can increase in volume and be
the origin of necrotic pseudocysts limited by fibrosis to
neighboring organs. Infection of pseudocystis gives rise
to abscesses. Pseudocysts are the most common cause
of rare stenosis of pancreatic canal.

Acute pancreatitis are of various extrapancreatic
causes, such as: biliary lithiasis, surgical or abdominal
trauma, medications, papillary endoscopic
catheterization [3,4]. Intrapancreatic causes include:

pancreatic cancer and especially chronic pancreatitis
that complicates at the beginning with acinar necrosis.

Chronic pancreatitis is characterized by fibrosis, loss
of exocrine parenchyma, then endocrine and canalicular
lesions.

Research into the pathogenesis and treatment of
pancreatitis faces many obstacles due to the difficult
anatomical approach of this organ and also due to a
difficult clinical prognosis [5]. Most current knowledge
about pancreatitis is based on research on experimental
animals models [6].

Experimental models of chronic pancreatitis aim to
reproduce morphopathological changes: cell loss,
chronic inflammatory infiltration, formation of
intraductal protein obstructions, calcification and
fibrosis. Despite the effort to clarify the pathogenesis
and natural evolution of chronic pancreatitis, a relevant
and satisfactory experimental model has not yet been
established [7].

Experimental part
Materials and methods

Our study was conducted in the experimental
laboratory of the 3rd Surgery Clinic, in lasi, within the
concerns about the etiopathogenesis and treatment of
chronic pancreatitis. It have been developed an
experimental model to produce this disease in dogs.

The experiment was performed on 18 dogs, in which
the intraduodenal ligation of the pancreatic duct
apertures was performed in two cases and the
obstruction of the pancreatic ducts by intra-
parenchymatous, intraoperative neoprene injections in
the other 16 cases.

The experimental study respects the principles of the
Helsinki Declaration on Animal Rights.

Results and discussions

We investigated the lesions through intraoperative
pancreatic tissue collected at 2- 3 week intervals, 3-6
months and at necropsy.
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Monitoring of glycemia was done weekly by observing
and noting its variations. It was demonstrated the
integrity of the Langerhans islands, with moderate
decrease of their volume.

At the time when acinar tissue sclerosis was obtained,
six months after neoprene injection, pancreas with chronic
lesions was transplantated to a pancreatectomized
animal. The pancreas was heterotopically fixed in the right
iliac fossa at the spleen vessels.

It have been observed aspects regarding the
pathogenesis, clinical, evolution and treatment of chronic
pancreatitis compared to acute pancreatitis.

Experimentally induced pancreatitis in rats using
cerulein is the most commonly used experimental
animal model of acute pancreatitis. The benefits of this
model are reproducibility and the fact that it is
economical [8,9].

The acute pancreatitis model induced with bile salts
was accepted as a representative model for severe
acute pancreatitis with pancreatic necrosis [10, 11].
The experiment is performed by injecting the substance
through the canalicular opening and infusing 0.2 to 0.3
mL of 3% to 5% sodium taurocholate in a retrograde
way. Among the difficulties in achieving this model are
the abdominal incision and the experience required to
introduce the cannula through the opening of the
pancreatic duct. This experimental model induces
severe hemorrhagic necrosis of the pancreas in a
relatively short period with the appearance of non-
uniform pancreatic lesions.

Another model of experimental induction of acute
pancreatitis is that of choline-deficient diet
supplemented with ethion. The induction of acute
hemorrhagic pancreatitis occurs in about 5-10 days. The
main disadvantage of this model is given by the
occurrence of acute pancreatitis that appear only in
young female mice [12].

Acute necrotizing pancreatitis model induced by L-
arginine is achieved by a single intraperitoneal injection
with an excessive dose [13].

Changes observed in the pancreas after ligation of
the pancreatic duct vary with the animals used and
simulate that the ampulle is obstructed by a bile stone.
Bile salts replenish in the pancreatic duct and induce
acute pancreatitis. Since the pressure in the pancreatic
duct is greater than in the bile duct, it is known that
pancreatic juice refills in the bile ducts only in the
presence of obstruction with a large orifice and not vice
versa. Pancreatic inflammatory response rarely occurs
in patients with Vater ampoule cancer, even after the
pancreatic duct has been obstructed by the tumor, which
makes the validity of this hypothesis questionable [14,
15].

If the pancreatic duct is ligated in rats, initial
morphopathological manifestations such as pancreatic
edema, infiltration of inflammatory cells, hyperamylase
are compatible with acute pancreatitis, which lead to
chronic pancreatitis over time. Thus, injuries such as
atrophy in acinar cells and fibrosis will occur [16, 17].

Of the various experimental models of chronic
pancreatitis, the most commonly used are surgical
ligation of the pancreatic duct (obstructive), ethanol
intake, repeat injection of cerulein, and toxic-induced
models.

The obstructive model is based on the ligation of the
pancreatic duct and induces glandular fibrosis. Clinical
and pathological manifestations after canal ligation are
dependent on the species and type of animal used.
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Thus, in rats the ligation results in cellular atrophy
and fibrosis, without a marked inflammatory reaction,
and in mice induces a uniform fibrosis. In these
situations, duct hypertension suggests that pancreatic
duct hypertension contributes to the initiation and
development of chronic pancreatitis [18].

The model realised by repeated administration of
cerulein induces recurrent acute pancreatitis episodes
leading to chronic lesions [19]

Experimentally, alcohol intake did not cause chronic
pancreatitis despite the long duration of the
experiments. On the other hand, the combination of
alcohol and other toxic agents, such as cerulein or
lipopolysaccharide, leads to the occurrence of
pancreatic fibrosis [20].

Toxic induced pancreatitis by administration of
dibuthyddine dichloride is used to induce chronic
pancreatic lesions of the edematous type [21].

The use of L-arginine in the induction of chronic
pancreatitis leads to the appearance of a severe necrotic
form, causing progressive degeneration of the pancreas.
Even though this experimental model is simple to
perform and has features similar to human lesions, their
histological appearance differs by progressive
replacement of adipose tissue [22].

Time obsevation of animals with endocrine pancreas
transplanted has been demonstrated the effectiveness
of complete destruction of external neoprene secretion,
at the same time preserving internal function,
Langerhans Islands remaining functional. Unlike dogs,
in rodents, pancreatic exocrine function shows a
significant decrease 2 weeks after duct ligation. The
method of maintaining the pancreas with intense
lesions of chronic pancreatitis without secretory activity
by blocking with inactive substances such as latex or
neoprene can still be an alternative.

Pancreas transplantation with chronic pancreatitis
experimentally induced in the iliac vessels of the
beneficiary produces an important surgery trauma, in
cases where either a triple Salambier derivation or a
resectional cephalic process is used, on a pancreas that
also exhibits body-caudal lesions.

Most experimental studies on dogs are those based
on pancreatic and/or alcoholic toxic diets. Induction of
a chronic pancreatic reaction by obliteration of neoprene
pancreatic ducts produces morphopathological
manifestations close to human ones at a low cost in a
relatively short period of time but does not affect
endocrine function as well.

Conclusions

Each experimental model has its own advantages or
disadvantages. In spite of research in the field, there
are still many questions to be solved. The results
encourage us to continue the research and to choose
genetically modified animals because are closer to the
human one.
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