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Effects of octreotide and allopurinol on liver histology and
functions in surgical jaundice: An experimental study

Effects of octreotide and allopurinol in surgical jaundice.

ngﬁr Ekinci?, Tung Eren!, Aman Gapbarov?!, Mert Gacemer?, Tulay Ozkinet?, Faik Celik!

[ Abstract

Aim: Mechanical jaundice may lead to adverse metabolic effects in surgical patients. Our aim was to
investigate the effects of octreotid and allopurinol on liver histology and functions in rats with
experimantally created mechanical jaundice.

Methods: The subjects were divided into five main groups. The rats in Group I (Control) received no
interventions. In Group II, common bile duct ligation (CBDL) was performed. In Group III, the same
ligation procedure was performed followed by the administration of octreotid. In Group 1V, the rats
received allopurinol following CBDL and in Group V (Sham), the common bile duct was dissected and left
intact. After sacrification of each rat on the seventh postoperative day, blood samples were collected for
serum hematocrit, direct bilirubin, alanine aminotransferase (ALT), aspartate aminotransferase (AST),
amylase, and albumin measurements in addition to the histopathologic examinations of the collected tissue
specimens from the liver, terminal ileum, and pancreas. According to statistical analysis, a value of p<0.05
was considered as significant.

Results: The direct bilirubin, AST and ALT levels were detected to be significantly elevated in the groups
II, III and 1V, in which CBDL was performed (p<0.05). While significant reductions of serum direct
bilirubin, AST and ALT levels were detected in the octreotide group, these parameters were significantly
elevated in the allopurinol group (p<0.05 and p<0.05, respectively). There was no significant difference of
hematocrit and albumine levels among the study groups (p>0.05). Additionally, in the allopurinol group
four rats were found to have increased serum amylase levels and the histopathologic evaluations of their
pancreatic samples revealed findings of pancreatitis. According to the histopathologic examinations,
significant alterations were detected between the control and sham groups (groups I, V) and the CBDL
groups (groups II, 1II, IV). However, these histopathological findings revealed no significant differences
within the subgroup of subjects including CBDL alone (Group II), and CBDL along with the administration
of either octreotide (Group IlI), or allopurinol (Group 1V).

Conclusion: The use of octreotide in mehanical jaundice may have protective metabolic effects. Further
studies are considered necessary to be carried to support these findings.
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Introduction

The liver secretes a daily average of 1-1.5
liters of bile which is passed into the
intestines through the bile ducts.
Obstruction of Dbile flow to the
duodenum at any reasons (stones,
tumors, stenosis, inflammation, external
compression) results in the accumulation
of bile in the extra- and intrahepatic bile
ducts as this congestion is defined as
mechanical (surgical) jaundice. The
bilirubin mechanism fails in cases of
mechanical jaundice leading to elevated
direct bilirubin levels which is associated
with specific symptoms & signs
including yellowing of the scleras,
darkening of wurine, pale stool and
pruritus [1]. The most important
secondary effect of mechanical jaundice
is the development of infection
proximally to the obstruction which may
lead to ascending cholangitis and the
most common causative microorganism
is Escherichia coli [2,3].

The discovery of somatostatin, which is a
natural pancreatic hormone, and the
studies on its effects and role in several
diseases lead to the development of
synthetic somatostatin analogs such as
octreotid (Sandostatin®, SMS 201-995)
[4]. Octreotid has a wide indication
spectrum especially in enterocutaneous
fistulas, portal hypertension and acute
pancreatitis.

Allopurinol, which is a xanthine oxidase
inhibitor, is conventionaly used to treat
gout and it is also used in other

conditions for supportive treatment such
as to reduce the adverse effects of
chemotherapy given that the enzyme
xanthine oxidase is effective on the
purine metabolism [5,6]. The enzyme
oxidase

xanthine enzyme is

predominantly found in the liver [7,8].

Mechanical jaundice may lead to adverse
metabolic effects and general anesthesia
primarily poses an increased risk in these
cases. Pre-existing comorbidities
including diabetes mellitus, malignancy
and infections, significantly increase
morbidity & mortality rates. In this
study, we aimed to investigate the effects
of octreotid and allopurinol on liver
histology and functions in rats with
mechanical

experimantally  created

jaundice.

Methods

This study was carried out at Istanbul
University, Experimental = Medicine
Research Institute, Laboratory Animal
Science Department with the approval of
the Animal Experiments Local Ethics
Committee of Istanbul University. Fifty
male Wistar Albino rats, with weights
between 150 and 200 grams, were used in
the study. All subjects were fed with
standard laboratory food and water.

The subjects were divided into five main
groups each of which consisted of 10 rats.
The groups were set as; Group I: Control
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(C), Group II: Common bile duct ligation
(CBDL), Group III: CBDL + octreotid
(CBDL+O), Group IV: CBDL +
Allopurinol (CBDL+A), and Group V:
Sham laparotomy (Sh). The rats in Group

C received no interventions. In Group II
(CBDL), a laparotomy was performed
under ether anesthesia after shaving of
the abdomen and the common bile duct
was ligated with 3-0 silk (Figure 1).

Figure 1. The surgical preparation of the common bile duct.

In Group II (CBDL+O), the same
ligation procedure was performed
followed by  the  subcutaneous
administration of octreotid at a dose of
01 mg/kg for seven  days
postoperatively before the rats were
sacrificed. In Group IV (CBDL+A), the
rats received 0.1 mg/kg of allopurinol
enterally through a polyethylene
nasogastric tube for seven days
postoperatively  before  sacrification
following the bile duct ligation
procedure. In Group V (Sh), the common
bile duct was dissected, seperated from
the surrounding tissue and left intact

without ligation. All rats had their
laparotomy incision closure via two
layered continuous suturing with use of
3-0 prolene.

The development of mechanical jaundice
was verified clinically by acholic stool,
urine darkening and biochemical
findings in the rats that underwent
common bile duct ligation. Following the
sacrification of each rat on the seventh
postoperative day, a laparotomy was
created for the subjects in Group I (C),
and a relaparotomy was performed in all
subjects of the remaining study groups.
The rats blood samples were collected
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via  cardiac puncture for the

measurements of
(Hct),
aminotransferase

serum hematocrit
bilirubin, alanine
(ALT), aspartate
aminotransferase (AST), amylase and
After

tissue

direct

albumine levels. abdominal

exploration, the specimens
collected from the liver, terminal ileum,
and pancreas were fixated in 10%
and the

examinations

formaline solution
histopathologic were
carried out by a single pathologist in our

institution.

Additional to the descriptive statistical
methods (mean, standard deviation,
median, frequency, ratio, minimum,
maximum), the analysis of variance
(ANOVA) compare

quantitative data between the groups

was used to

and for the comparison of qualitative
data, the Kruskal-Wallis test was used. A

value of p<0.05 was considered as
statistically significant.

Results

The direct bilirubin, AST and ALT levels
were detected to be significantly elevated
in Groups II (CBDL), III (CBDL+O) and
IV (CBDL+A) when compared with
Groups I (C) and V (Sh) (p<0.05). While
statistically significant reductions of
serum direct bilirubin, AST, and ALT
levels were detected in Group III
(CBDL+0O) when compared with Group

I (CBDL), these parameters were
significantly elevated in Group IV
(CBDL+A) when compared to the

remaining study groups (p<0.05 and
p<0.05, respectively) (Table 1).

There was no statistically significant
difference of Hct and albumine levels
among the study groups (p>0.05) (Table
1.

Group | Group I Group 111 Group IV Group V
Control CBDL CBDL+O CBDL+A Sham p
D. Bil. <0.05
(mg/dL) 0.36+0.06 8.72+0.80 8.44+0.29 10.98+0.71 0.35+0.07 (ILV<I<II<IV)
AST <0.05
(IUIL) 57.60+8.98 131.33140.8 116.20+17.07 | 184.00+8.51 59.70+7.01 LV <<l <1V)
ALT <0.05
(1UIL) 130.3049.03 293.32175.0 289.00+72.45 425.08t12.0 134.30+15.37 LV <NI< < IV)
(HO/E; 35.9+1.91 35.5+1.65 36.2+1.48 35.6+1.50 35.5+1.16 >0.05
A('é’/‘énlj)'” 3.97+0.13 | 3.95:0.14 3.90+0.15 3.91%0.22 3.97+0.13 >0.05
CBDL: Common bile duct ligatioan O: Octreotide A: Allopurinol

D. Bil: Direct bilirubin

Hct: Hematocrit
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Table 1. The comparisons of direct bilirubin, AST and ALT levels among the study groups.

No significant difference was detected
according to serum amylase levels
among the study groups except Group
IV (CBDL+A) as four rats were found to

have increased serum amylase levels in

this group and the histopathologic
evaluations of the pancreatic samples of
these four subjects revealed findings of
pancreatitis (Table 2).

Group IV (CBDL + A)

Subject no.

(#)

Amylase
(1U/ml)

1

60

65

70

455

70

458

600

60

O O N O O | W N

61

(WY
o

470

CBDL: Common bile duct ligation
A: Allopurinol

Table 2. Summary of the serum amylase measurements in Group IV (CBDL+A) showing

significantly elevated levels in subjects 4, 6, 7 and 10.

According to the examinations of the
tissue samples collected from the liver,
terminal ileum, and pancreas, significant
histopathological ~ alterations = were
detected in Groups II (CBDL), III
(CBDL+O) and IV (CBDL+A) when
compared with the Groups I (C) and V
(Sh). However, these histopathological
findings of the tissue samples revealed

no significant differences within the
subgroup of subjects having undergone
bile duct ligation when compared among
Groups II (CBDL), III (CBDL+0O) and IV
(CBDL+A).
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In the subgroup of subjects having
undergone bile duct ligation, the
histopathological alterations of the
terminal ileal specimens included
flattening of the mucosa, heavy cellular
infiltration of lymphocytes, plasma cells,
neutrophils and eosinophils in the
lamina propria and serosa as well as
mesothelial cellular proliferations. In the
intestinal mucosa, the glands were
visualized to be partially atrophic.
Additionally, in this subroup, the

histopathological alternations of the liver
sections included dilation of the bile
ducts and vessels, endothelial
proliferation in the vessels lumens,
periductal mesenchymal cell
proliferation, lymphocyte, plasma cell
and  leukocyte  infiltration, and
endothelial proliferation. Vacuolization
of hepatocytes and degenerative changes
were  remarkable.  Dilation and
erythrocyte accumulation were observed
in the sinusoids as well (Figure 2).

Figure 2. Histopathological section of a liver specimen revealing erythrocyte accumulation
within the dilated sinusoids.

6|Page



Albanian Journal of Trauma and Emergency Surgery - AJTES Vol3 Nr1

January 2019

Discussion

Postoperative hemorrhage, sepsis and
organ failure are seen more commonly in
surgical patients with mechanical
jaundice [9,10]. According to the study of
Pitt et al, risk factors for biliary surgery
included age, presence of malignancy,
anemia, sepsis, leukocytosis, and
elevated serum bilirubin levels higher
than 10 mg/dL [11]. Consequences such
as anemia, sepsis or elevated bilirubin
levels higher than 10 mg/dL were not
detected in our study group.

Blamey et al reported the serum
albumine level as an important factor to
estimate biliary tract risk analysis [12]. In
the present study, no difference was
found among the study groups
regarding albumine when compared
with the control group. Absence of these
risks factors might be an outcome of the
short duration of our study.

In their study of 377 obstructive jaundice
cases associated with malignancy, Dixon
et al revealed that parameters including
Hct levels lower than 30% and serum
bilirubin levels higher than 20 mg/dL
increased the risks of mortality and
morbidity in such cases, and they also
claimed that reducing serum bilirubin
levels in the preoperative period could
have been favorable for surgical
outcomes [13]. Adverse effects of
mechanical  jaundice @ on  renal,
cardiovascular ~and  immunologic
functions have also been proven by other
experimental studies [14]. Reduction of
serum bilirubin levels results with
decreased mortality and morbidity rates,

and this concept attracted researchers'
attention towards the hemodynamic and
immunological affects that are caused by
mechanical jaundice [14,15]. In the last
decade, preoperative interventions for
mechanical jaundice have resulted with
better surgical outcomes [11]. This might
be a result of proper patient selection,
better preoperative preparation and
improvements in treament.

It's known that hepatocyte functions fail,
insufficiency in reticuloendothelial cell
activity develops, and adverse metabolic
changes occur in both organ function and
wound healing in cases of mechanical
jaundice [9,14,15]. Failure in hepatic
functions has been detected in the
present study as well. In the subgroup of
subjects having undergone bile duct
ligation, the remarkable
histopathological alternations of the liver
sections included dilation of the bile
ducts  and endothelial
proliferation in the vessels lumens,
periductal mesenchymal cell
proliferation, lymphocyte, plasma cell
and leukocyte infiltration, endothelial
proliferation, vacuolization of
hepatocytes, degenerative changes, and
dilated sinusoids with erythrocyte
accumulation all of which reveal the
adverse  effects of  extrahepatic
cholestasis on the metabolism and
histology of the liver.

vessels,

On the other hand, the prolonged use of
octreotide has been reported to decrease
bile flow and cause extrahepatic
cholestasis in 20% of cases [14,16].
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Therefore, we kept the observation
period of our study as short as seven
days to avoid this complication.

It is a known fact that free oxygen
radicals are responsible for many
negative events in mechanical jaundice
[5,17]. The removal or neutralization of
free oxygen radicals may play a role in
improved outcomes. Therefore, we have
included allopurinol in our study which
also poses neutralizing effects on free
oxygen radicals. However, four subjects
in Group IV (CBDL+A) were found to
have increased serum amylase levels and
the histopathologic evaluations of the
pancreatic samples of these four subjects
revealed findings of pancreatitis.

In a study in which the antioxidant
defense system in the liver was observed
in experimental animals having
undergone bile duct ligation, decreased
vitamin E and selenium levels were
found along with significant decrease in
glutathione peroxidase activities and
increased lipid peroxidation
emphasizing the importance of oxidant
damage in jaundice [4]. In mechaninal
jaundice, increased levels of bilirubin
and bile salts were blamed to distrupt
cellular metabolism and membrane
transport systems also causing a
decrease in the cellular respiratory rate
[6,18]. Additionally, it was reported that
bile salts inhibit ATPase activity, thereby
impairing lysosomal acivities [6]. In our
study, it has been considered that
although octreotide has beneficial effects
on this process, allopurinol may have

increased the oxidative damage in
mechanical jaundice.

In mechanical jaundice, in addition to the
negative effects of intestinal bacterial
overgrowth, because of the excess load of
ammonia that the liver is obliged to
deaminate, the development of liver
failure and increased levels of bile salts
leads to the translocation of bacteria as
well as endotoxemia [2,16]. In our study,
we found that octreotide yielded at least
promising results on liver functions.

Conclusions

We found no significant difference in
biochemical, hematological and
histopathological examinations except
for serum direct bilirubin, ALT and AST
levels between Group II (CBDL) and
Group III (CBDL+O), which revealed
that the short term application of
octretoide posed some beneficial,
however, not complete corrective effects
on the hepatic changes caused by
mechanical jaundice. On the other hand,
in the treatment of fistula as a
complication of biliary tract surgery
(hepaticojejunostomy,
choledochoduodenostomy,
choledochojejunostomy, etc.) it can be
safely used without additional hepatic
side effects.

Although the general use of allopurinol
for prophylactic or therapeutic purposes
is likely to neutralize free oxygen
radicals, it has been observed that
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allopurinol does not have a curative
effect on the systemic consequences of
mechanical jaundice. Additionally, since
allopurinol increases the risk of
pancreatitis, it has been considered that
allopurinol should not be used for the
treatment of surgical jaundice and that it
should be used carefully for the aim of
reducing the side  effects of
chemotherapy administered for biliary
tract malignancies.

In conclusion, significantly decreased
serum direct bilirubin, ALT and AST
levels were detected with the application
of octreotide in experimentally created
mechanical jaundice. We believe that
further well designed experimental and
clinical studies are necessary to support
our findings.
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