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The incidence of pancreas traumas (PT) is low; however, lethality in case of PT remains unchangingly
high. The aim of the present study is to develop a technically simple, easily repeatable method for
experimental modelling of PT of various degrees of severity for Wistar rats and study changes in plasma
levels of cytokines (IL-1B; IL-6; TNFa; IL-10; MCP-1; IL-12(p70)) for experimental models. Under
general anaesthesia 50 animals were performed laparotomy and were made damages of pancreas tissues of
various severity standardized using Crile clamps. 24 h and 72 h after creating PT the samples of blood
serum were taken. In autopsy all animals were identified the features of pancreatitis. Severity of pancreatic
histologic injury was associated with the impact severity. Plasma MCP-1 levels were significantly (p<0,05)
increased in 24 h and 72 h samples. The method with putting Crile clamps under general anaesthesia shall
be applied for creation of PT for Wistar rats and let model various degrees of PT severity. MCP-1 might

play a pivotal role in inflammatory response of acute pancreatitis.
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Introduction

The incidence of pancreas traumas is low (0.4/ 100 000), they comprise only 1-3 % of the abdominal
traumas; however, lethality in case of PT remains unchangingly high (12-73%) (El-Boghdadly, Al-
Yousef, & Al Bedah, 2000). Traumas are wide spread (15-40%) in the etiology of children’s acute
pancreatitis (Kandula & Lowe, 2008; Park et al., 2009). Up to 10 % of children, who have a blunt
abdominal cavity trauma, have pancreatic injuries, and the frequency of these cases tends to increase
(Matsuno, Huang, Garcia, Roy & Davis 2009). In comparison with adults, children more frequently
get an isolated pancreatic trauma, which probably indirectly indicates greater vulnerability of
pancreatic tissues. The vulnerability of child’s pancreas is common due to softer tissues and weaker
anatomic protection by the anterior abdominal wall and other organs (Ruszinko, Willner & Olah,
2005). In case of PT among children the opportunities to accumulate clinical experience are very
limited. These conditions determine the necessity for new researches and do not let avoid the use of
laboratory animals’ models. The existing experimental models of PT are technically complex, not
always easily repeatable; the opportunities to model the degree of pancreas damage are very limited.
Rau et al. (2005): “A large body of clinical and experimental evidence suggests that cytokines are key
factors in the pathomechanism of local and systemic complications of acute pancreatitis.”
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Determination of cytokines’ level in acute phase of illness may be important for early prediction of
disease severity.

The aim of the paper was to develop a technically simple, easily repeatable method for experimental
modelling of PT of various degrees of severity for Wistar rats and study changes in plasma levels of
cytokines (IL-1B; IL-6; TNFa; IL-10; MCP-1; 1L-12(p70)) for vairous degrees of experimental PTRP
models for Wistar rats.

Pancreas traumas experiment

Under general anaesthesia 50 experimental animals — Wistar male rats (220-250 g) were performed
upper middle laparotomy (2 cm) and applying transillumination of pancreas tissues and 10 x optical
magnification there were made damages of pancreas tissues of various severity standardized using
Crile clamps (Aesculap BH 167 R). Male rats were chosen to avoid the possibility of estrogen cycle
influence on the pathological process. Animal experiments were performed according to the
Regulations Nr.1131 of the Cabinet of Ministers of the Republic of Latvia, Regulations for the
experimental animal breeders, suppliers and users registration, the order that the actions with the
experimental animals are done, and provided welfare for experimental animals” and taking into
account European Parliament and Council 22nd September, 2010, Directive 2010/63/ES about
protection of the animal used in scientific purposes. The research was done by Food and Veterinary
service and Latvian Animal Protection Ethics Council authorization. All animals received standard rat
chow and tap water ad libitum and were maintained on a 12-h light/dark cycle at ambient temperature
and 60 % relative humidity. 12 hours before the experiments the animals were not fed, access to water
was not limited. This was done in order to standardize the study conditions, causing the pancreatic
secretory cell cycle synchronization. All surgical procedures were performed on a heated operating
table under general anesthesia using a combination of ketamin and dexdomitorum with sterile
instruments under aseptic conditions. Group 1 —10 rats had their pancreas tissues squeezed for 10 sec
without tissue rapture, Group 2 — 10 rats had their tissues squeezed for 10 sec. between 2 Crile clamps
damaging tissues without damaging the pancreas duct, in Group 3 — 13 rats had their tissues squeezed
for 10 sec. damaging tissues with damaging the pancreas duct, in Group 4 — 17 rats had their tissues
squeezed for 10-20 sec. between 2 Crile clamps making full cross-damage of pancreas. The abdominal
cavity was closed using 4/0 Vicryl sutures. The surgery took about 10 min to perform. The animals
were returned to individual cages and had free access to water. The cages were placed under a heating
lamp to help maintain body temperature in the immediate postoperative period. 2,5 ml of 0,9 % saline
solution was injected subcutaneously to compensate for fluid loss after the operation. 24 h and 72 h
after creating PT the samples of blood serum were taken from the survived animals to examine
cytokines IL-1B; IL-6; TNFa; IL-10; MCP-1; IL-12(p70). After 24 h, blood was obtained from the
vena caudalis. The animals were sacrificed by exsanguination after 72 h. The specimens of blood were
centrifuged with 3000 rpm for 10 minutes and the supernatant was collected and then frozen at -70 °C.
Autopsy was performed to all animals taking tissues for histological examination (pancreas, lung,
kidney, liver, spleen). All preparations were fixed in 10 % formaldehyde, dehydrated with the gradient
alcohol, and embedded lung tissue was cut into - 5 pum slides, stained by hematoxylin-eosin, and
examined under the light microscope. Specimens were graded by pathologist blinded to the
experimental setup using a scoring system for the extent and severity of pancreatitis (0-4, normal to
severe, respectively), the degree of interstitial edema, hemorrhage, hyperemia, necrosis, leukocyte
infiltration of the pancreatic tissue of interstitial edema, hemorrhage, hyperaemia, necrosis, leukocyte
infiltration of the pancreatic tissue as previously described (Weber et al., 2000; Rakonczay et al.,
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2002). Statistical differences were analyzed using the Mann —Whitney U test for the comparison
among different groups and the Wilcoxon test for the comparisons within each group at different
times. A P value < 0.05 indicated statistical significance.

Results

Up to 72 h in Group 1 no animals died, in Group 2 one animal died, in Group 3 four animals died, in
Group 4 eight animals died. In autopsy all animals were identified the features of pancreatitis — edema,
haemorrhages, hemorrhagic exudation. Animals having a damage of the pancreas duct or cross-
damage of pancreas often have extensive steatonecroses, pancreonecroses. Severity of pancreatic
histologic injury was associated with the impact severity. All groups showed an increase of cytokines
IL-1B; IL-6; IL-10; IL-12(p70) compared to the control, but did not reach a statistically significant
level. Plasma MCP-1 levels were significantly increased (p<0,05) in 24 h and 72 h samples.

Conclusion

We demonstrate that PT modeling method for Wistar rats with standardized putting Crile clamps on
pancreas during laparotomy under general anesthesia is technically simple, easily repeatable method.
It allows accurately imitate various degrees of PT severity. Using of this method in experimental
medicine could facilitate the research of pancreas injuries and posttraumatic pancreatitis. We conclude
that more than 24 hours after the injury MCP-1 might play a pivotal role in inflammatory response of
acute pancreatitis.
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