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SUMMARY

Background: The majority of deaths in acute pancreatitis result from septic complications. Several
medical methods are used in the treatment of acute pancreatitis, including somatostatin or octreotide.
Aim: We aimed to investigate the possible effects of somatostatin and octreotide on bacterial translocation
in an acute pancreatitis model. Material and Methods: Sixty Wistar-Albino type male rats were randomly
assigned to four groups. Group | was the sham operated group. In group ll, pancreatobiliary duct,
ligation(PBDL) was performed. In group 111, PBDL was followed by octreotide administration (20 ug/kg).
Group IV, received somatostatin (5 ug/kg) following PBDL. The rats were sacrificed 48 hours later, and
blood for blood culture (1-3 ml), and tissue samples from the mesenteric lymph nodes (MLN), liver, spleen
and pancreas were taken under sterile conditions in order to investigate bacterial transiocation (BT).
Results: BT was observed in the MLN of only one rat (8%) in Group I. Growth was observed in 7 (58%)
of the MLN cultures and in 8 (67%) samples of the liver, spleen or pancreas cultures in Group II. In Group
11, 9 (75%) of the MLN and pancreas samples, and 8 (67%) of the liver and spleen samples showed
bacterial growth. All the samples of the liver, spleen and pancreas in Group IV showed growth (100%).
Conclusion: [n planning somatostatin and octreotide administration in the treatment of acute
pancreatitis, it should be borne in mind that especially in necrotizing acute pancreatitis, somatostatin
might cause increases in bacterial translocation.
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INTRODUCTION translocation (BT) is the term generally used to
define the passage via the gastrointestinal route
of live bacteria and bacterial products into extra-
intestinal areas such as mesenteric lymph nodes
(MLN), spleen, kidney, or blood circulation (5,
6). It has been shown that thermal burns (7, 8),
hemorrhagic shock (9-11), biliary obstruction
(12,13), total parenteral nutrition (14-16), acute
pancreatitis (1) or immunosuppressive
chemotherapy (17) cause bacterial translocation.
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Eighty percent of deaths in patients with
acute necrotizing pancreatitis result from septic
complications caused by bacterial infections (1,
2). Such complications, varying between 1 to 9
percent, are observed as infected pancreatic
necrosis, infected pancreatic pseudocyst, or
pancreatic abscess (3). Bacteria causing the
infection are often of enteric origin (4). Bacterial




Bactenal translocation results from the excess
growth of intestinal bacteria, damages the
immune defense of the host, and causes
disruption of the intestinal mucous barrier (3, S,
18-22).

During the last 20 years, somatostatin (SS) or
octreotide (OCT) has been used in the treatment
of subjects with acute pancreatitis (23, 24). SS
and its analogue OCT have inhibitory effects on
of the small intestine, stomach and pancreas (25).
Several studies have claimed that somatostatin or
octreotide increases bacterial translocation (26,
27). Our aim was to investigate the possible
effects of SS and OCT on bacterial translocation
in an experimental pancreatitis model.

MATERIALS AND METHODS
Study Design

The study was approved by the Local Ethics
Committee of the Research Center.

Sixty Wistar type male rats, weighing
between 200 and 250 g were used. The rats were
kept for a period of 7 days before the experiment
in standard rooms where 12 hours light and 12
hours dark conditions were maintained at 20-
22°C.

The rats were divided into four equal groups,
each consisting of 15 animals.

Group I (sham operated group): Portal
elements were dissected by laparotomy but the
pancreatic duct was not ligated. Neither SS nor
OCT was given to this group.

Group II  (control  group): The
pancreatobiliary duct was ligated and pancreatitis
was induced. This group did not receive SS or
OCT.

Group III (OCT group): Pancreatobiliary duct
ligation was followed by OCT administration.

Group IV (SS group): Pancreatobiliary duct
ligation was followed by SS.

Surgical procedures and administration of
OCT or SS

The rats were anaesthetized by ketamine HCl
(Ketalar®) 10 mg/kg and xylazine (Rompun®
Bayer, Leverkusen, Germany) 8 mg/kg, given
intramuscularly. Following skin preparation with
povidon iodine and under sterile conditions,
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laparotomy was carried out via a midline
incision. The retroduodenal surface was
explored, the pancreaticobiliary duct was ligated
with 4-0 vicryl close to its entrance to the
duodenum, and acute pancreatitis was induced.
The abdomen was closed with 2-0 silk thread in
two layers. When the abdomen was closed, the
first dose of somatostatin (5 pg/kg) was given by
intravenous an infusion(Group V). Later, SS was
given as intravenous infusion for 48 hours at a
dose of 25 pg /kg/hr. In group 111, two daily doses
of 20 pg /kg OCT were given subcutaneously
following PBDL. The rats in all the groups were
sacrificed 48 hours after the last doses, under
ketamine anesthesia. Blood samples for
biochemical analyses and culture (1-3 ml), MLN
for BT study, and tissue samples from the liver,
spleen and pancreas were taken under sterile
conditions. On histopathologic examination,
interstitial edema, infiltration of inflammatory
cells, hemorrhagic areas, and necrosis were
investigated. For each finding one point was
given, and the severity of pancreatitis was
determined by adding the obtained points. The
overall scores were between 0-4; 0: no
pancreatitis, 1: mild pancreatitis, 2-3: moderate
pancreatitis, and 4: severe pancreatitis.

Lymph nodes and tissue samples taken from
liver, spleen and pancreas were placed in pre-
weighted tubes containing 5 ml thioglycolate
medium (Merck Diagnostica, Darmstadt,
Germany) for quantitative culture. The tissue
samples were homogenized , and inoculated in
blood agar and Eosine Methylene Blue (EMB)
agar medium (Bio-Merieux, Marcy I'Etoile,
France) for aerobic culture. The plaques were
incubated at 37°C for a 24-48 hour period.

The blood samples were inoculated in aerobic
and anaerobic BacTec (Becton-Dickinson Bactec
Peds Plus/F) pediatric blood culture bottles
containing 40 ml tryptic soy broth. The bottles
were incubated in an automated blood culture
system at 37°C, and growth was observed for 7
days. The samples with growth were stained with
Gram stain, and sub-cultured in blood agar and
EMB agar (Bio Mérieux Marcy I'Etoile-France)
mediums for isolation of microorganisms.

Grown organisms were identified using the
standard microbiologic methods and API
identification (API 20 E; Bio Mérieux 69280
Marcy I'Etoile-France ) tests.



Statistical Analysis

Chi-square tests under SPSS for the Windows
statistical program was used in the comparison of
rates in two independent groups (Pearson chi-
square). We used the same test for assessing
different pancreatitis levels.

RESULTS

All the rats in groups II, III, and IV were
found to have developed pancreatitis at the
second laparotomy 48 h after PBDL. In these
groups, parenchymal inflammation/necrosis,
peripancreatic fat necrosis, various degrees of
bile reflux, and peritoneal fluid accumulation
were observed macroscopically. Three rats in
group II, two in group III, and three in group IV
died before the harvesting laparotomy, these rats
possibly had severe pancreatitis and were
excluded from the study.

On histopathologic examination of the
pancreas, no pancreatitis was observed in group .
In group II, moderate pancreatitis was observed
in 5 rats and severe pancreatitis in 7 rats. In group
HI, 6 rats showed moderate and 6 rats showed
severe pancreatitis. In group IV, 7 cases of
moderate and 5 cases of severe pancreatitis were
noted. Except for the sham group, the severity of
pancreatitis did not differ significantly between
the study groups for all comparisons ( p>0.05 ).

BT was limited to a single rat (8%) in Group
1. Growth was observed in 7 (58%) of MLN
cultures and in 8 (67%) samples of liver, spleen
and pancreas cultures in Group IL In Group III
rats, 9 (75%) of MLN and pancreas samples, and
8 (67%) of liver and spleen samples showed
growth. All the culture samples of MLN, liver,
spleen and pancreas in Group I'V showed growth
(100%) (Table 1). When compared with respect
to BT in MLNs, a significant increase was
observed in Groups II, III and IV as compared to
Group I (p<0.05) for all comparisons. While no
difference was observed in Groups 1I and III with

respect to MLN and distantly located BT
(p>0.05), both MLN and distantly located BT
was found to be more frequent in Group 1V,
compared with all others (p<0.05). Growth was
observed in one (8 %) of the blood samples in
Groups I, and II. On the other hand, 3 blood
samples (25%) in Groups III and 1V showed
growth. The most frequent occurrence of
microorganisims were Escherichia coli, Proteus
mirabilis, Klebsiella pneumoniae and Salimonella
subgroup, in descending order (Table 2).

DISCUSSION

In acute pancreatitis, bacterial translocation is
caused by three main factors (3, 5, 18-22). Thesc
include excess growth of intestinal bacteria,
disruption of the immune defense of the host and
disruption of the intestinal mucosal barrier. In
acute pancreatitis, the intestinal barrier becomes
disrupted, and this disruption takes place with
complex mechanisms (4, 23). The reason why we
have chosen this model of acute pancreatitis was
to avoid manipulations which could damage
carulein which might give rise to intestine
motility, and which could also cause trauma, and
disrupt intestine and pancreas integrity. In
addition, associated paralytic ileus causes excess
growth of intestinal bacteria (3). The source of
pancreatic infection and sepsis in subjects with
acute pancreatitis is enteric bacteria originating
from the gastrointestinal system. In several types
of acute pancreatitis models, BT was found to
occur at the rate of 70-100% (1, 3, 33, 34) in
MLNs and 33-75% in distant organs (1, 34). In
another study, BT was found to be higher in
earlier periods (90% at the 24th hour), and lower
in later periods (40% at the 96th hour) of
pancreatitis (33). In our experimental work, rats
with acute pancreatitis induced by ligation of the
pancreatobiliary duct, developed BT at the rate of
58% (7/12) in MLNs, and 67% (8/12) in distant
organs. It is known that bacterial translocation
takes place first in MLN and then in distant

Table - 1: Bacterial growth observed in the study groups (percentage are shown in parenthesis).

Sham Control OCT SS

(n:12) (n:12) (n:12) (n:12)
Mesentery Lymph Node 1(8) 7 (58) 9(75) 12 (100)
Liver 1(8) 7 (58) 8(67) 12 (100)
Spleen 1(8) 7 (58) 8(67) 12 (100)
Pancreas 1(8) 8 (58) 9 (75 12 (100)
Blood 1(8) 1(58) 3(25) 325
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Table - 2: Distribution of microorganisms in the study groups according to locations.

n:12 MLN
Sham
E.coli Control
OCT
SS
Sham
Control
OCT
SS
Sham
Control
OCT
SS 2
Sham
Salmonella Control
Subgroup I OCT 1
SS
Sham
E.coli+ Control
P.mirabilis OCT 2
SS 2
Sham
P.mirabilis+ Control
K.pneumoniae OCT
SS 1
Sham
E.coli+ Control
Salmonelia OCT
Subgroup 1 SS
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locations. It is also known that the infection in
acute pancreatitis is caused mostly by enteric
origin bacteria. In our study, we also observed
that the bacteria identified were of enteric origin
(Table 3).

SS and OCT have been used frequently in the
treatment of subjects with acute pancreatitis
during the last twenty years (23,24). SS and its
long-acting analogue OCT have inhibiting effects
on the intestine, stomach, and pancreatic exocrine
and endocrine secretions (25). It has been
reported that SS and OCT decrease complications
and mortality in acute pancreatitis (28-31).
Several publications report that SS and OCT
cause bacterial translocation (26, 27), but these
studies were not performed on pancreatitis
models. They were studies reporting the negative
contributory effects of SS and OCT on bacterial
translocation. Intestinal mucosal barrier is
adversely affected as a result of inhibitor effects
of these two substances on the secretion and
motility in the gastrointestinal system. In
addition, excess bacterial growth takes place (26,
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27). In our study, it was determined that SS, but
not OCT, caused significantly more BT (p<0.05).

In conclusion, when planning SS and OCT
administration in the treatment of acute
pancreatitis, it should be taken into account that,
especially in necrotizing type acute pancreatitis,
SS might cause in increase in BT.
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