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ABSTRACT

Objective: The study is focused on the effect ethanol and benzene on the acinar cells and extra- virgin olive oil (EVOO) as an ameliorative agent.

Methods: Forty-eight Wistar rats were divided into eight groups of six animals per group: (1) Control group (a placebo of water), (2) EVOO, (3) 25%
ethanol, (4) 200 mg/kg benzene, (5) 25% ethanol+200 mg/kg benzene (EB), (6) 25% ethanol+EVOO (EO), (7) 200 mg/kg benzene+EVOO (BO), and
(8) 25% ethanol+200 mg/kg benzene+EVOO (EBO). The ethanol, benzene, and EVOO were administered orally.

Results: All the treatment groups lost body weight except Groups 1 and 2. The histology of the pancreas showed significant (p<0.05) damage to the
acinar cells of groups exposed to 25% ethanol, 200 mg/kg benzene, and EB when compared to the control, EVOO, EO, BO, and EBO. The enzymatic
activities of amylase and lipase evaluated showed significant (p<0.05) decrease in EO and BO as compared to 25% ethanol, 200 mg/kg benzene, and
EB-treated groups.

Conclusion: There was an elevated glucose concentration in 25% ethanol and EBO as compared to control and EVOO has anti-inflammatory potential
across the ameliorated groups.
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INTRODUCTION

Chronic alcohol consumption has been considered to be one of the
major causes of pancreatic damage for a long time. Ethanol abuse has
been repeatedly identified as the most common cause of pancreatic
damage [1,2] because the negative evidence on pancreatic damage
induced by prolonged ethanol consumption is insufficient and
the putative mechanism underlying it is still unknown. Oxidative
impairment may lead to pancreatic cell dysfunction and disruption
in glucose homeostasis [3]. Benzene is an organic compound, used as
an industrial solvent and a component of petrochemicals. Benzene,
after being metabolized in the liver and bone marrow, produces toxic
metabolites and free radicals, which are known to be responsible for
oxidative stress [4]. Pancreatic cells are easily prone to oxidative stress
caused by increased levels of reactive oxygen species due to decreased
levels of antioxidant enzymes [5]. Moreover, the resulting oxidative
stress may result in pancreatic cell dysfunction and a disruption in
glucose homeostasis [3].

The limited information regarding the early pathophysiologic steps
involved in pathogenesis of alcoholic pancreatic injury may have
been attributable to the unavailability of an easily reproducible
animal model of this disease [6]. Repeated attacks of pancreatic
inflammation with loss of pancreatic parenchyma and replacement
with fibrosis, variable pain, and symptoms of pancreatic
insufficiency (malabsorption and diabetes) may stimulate or
coexist with pancreatic carcinoma [7]. Histologic changes from the
normal pancreatic architecture include irregular fibrosis, acinar
cell loss, islet cell loss, and inflammatory cell infiltrates several
studies [8,9].

There have been techniques for pancreatic damage with ethanol and
benzene separately but not a combined effect. The improved sensitivity
of diagnostic tests leads to be believed that there are more patients
with pancreatic damage than initially suspected. Ethanol and benzene
have been observed to have inflammatory effect on the acinar cells of
the pancreas. This study is aimed at using extra-virgin olive oil (EVOO)
to check its ameliorative effect. The pancreas plays an important role
of producing pancreatic hormone. Studies have shown that EVOO has
anti-inflammatory properties and awareness on this is very low [10].

METHODS

Procurement and preparation of reagent

Ethanol (75%) was gotten from Babcock University Anatomy
Department, Ilishan-Remo, Ogun state. EVOO was purchased from
Jumia online store, Lagos, Nigeria. Benzene was gotten from the
Department of Anatomy, University of Ibadan, Ibadan, Oyo state.
Moreover, the appropriate quantity was prepared for the experiment
(Table 1). Ethanol (25%) was obtained by measuring 10 ml of the 75%
ethanol with an addition of 20 ml of distilled water measured using a
measuring cylinder, this was done consecutively when 25% of ethanol
was required during administration.

Animal housing, treatment, and grouping

All rules and regulations guiding animal research and teaching were
strictly followed in accordance with the Babcock University Health
Research Ethics Committee (BUHREC: 746/19). Forty-eight adult Wistar
rats (120 g) were gotten and housed in Babcock University animal
housing facility Ilishan-Remo, Ogun state. They were placed in plastic
cages with net covers for ventilation. Distilled water and pelletized food
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were given to the Wistar rats daily. Wood shavings were used as beddings
for the Wistar rats. The beddings were changed every 3 days to avoid
build-up of toxic ammonia levels. The 48 Wistar rats were acclimatized
for 7 days and were divided into eight groups of six animals per group.
The period of experimentation lasted for 14 days for Groups 1, 2, 3, 4, and
5, while the period of experimentation lasted for 28 days for Groups 6,
7, and 8 dues to amelioration for 14 days after induction. Furthermore,
a number of deaths were recorded during the course of the experiment.

Measurement of body weight and organ weight

The body weight of the rats was measured twice a week throughout
the duration of the study with the use of a measuring balance, this was
done to check the weight gain or loss in various animals of each group.

Animal sacrifice

Following the 4 weeks added experiment, the rats were fasted overnight
and euthanized under ketamine anesthesia (100 mg/kg). The pancreas
was carefully excised through lower abdominal incision using scalpel
and forceps. Blood was collected from the left ventricle with 2 ml
syringe and then stored in a sample bottle so as to carry out pancreatic
functional tests. The excised pancreas was kept in a sample bottle filled
with 10% formal saline solution for histological analysis.

Histological techniques

The pancreas was excised and was fixed in 10% formal saline and
was processed using the routine tissue processing protocols, and the
tissue slides were prepared using hematoxylin and eosin (H and E) for
general histological appearance and Masson trichrome for visualizing
connective tissue, especially collagen in tissue sections.

Biochemical tests

The animals were sacrificed by cervical dislocation. Blood samples were
collected through cardiac puncture into plain bottles under aseptic
conditions. The blood samples were centrifuged at 4000 revolutions/
min for 15 min using Gulfex Medical and Scientific Centrifuge, England.
The serum was separated. Randox kits were used to measure the
amylase and lipase activity in the blood [11].

Glucose tests

Blood samples were obtained from the rats through tail puncture after
massage with warm towel to enable blood flow. The blood sample
was placed on the glucose strip which was already inserted into the
glucometer. The glucose levels were obtained from each animal [11].

Statistical analysis

All the results were represented as a grouped data and analyzed using
the GraphPad Prism 8.0 software using one-way analysis of variance.
The results were expressed as Mean+SEM. Newman-Keuls post hoc test
was used to compare the means.

RESULTS

The difference in body weight for the final day of the experiment and
beginning of the experiment across the groups shows that the body
weight difference of ethanol (5.25+0.854), benzene (-0.75%4.029),
E+B (-10.75%#4.479), E+O (5.00+1.683), B+O (-4.00£3.367), and
E+B+0 (-2.750+0.750) was significant (p<0.05) when compare to the
control group (21.25+8.320) and olive oil (30.00+4.848), as shown in
Fig. 1. The relative organ weight across the experimental group shows
that groups, benzene (0.20+0.0365), E+B (0.18+0.0365), and E+0O
(0.20£0.0365), were significant (p<0.05) when compare to the control
group (0.40+0.0816), as shown in Fig. 2.

Serum amylase activity
The serum amylase activity of EO (50.45+6.252) and BO (46.7£7.935) is
significant (p<0.05) when compare to EO (85.78+3.342).

Serum lipase activity
The serum lipase levels of benzene (87.88+5.131) and EB (88.75+5.692)
are significant (p<0.05) when compare to EO (58.48+5.712).
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Fig. 1: The difference in body weight between the final day of
the experiment and beginning of the experiment across the
groups, values were expressed as Mean+SEM of data obtained,
where @=Significantly different (p<0.05) from control and
#=Significantly different (p<0.05) from olive oil. SEM: Standard
error of the mean, E+B: Benzene+ethanol, E+0: Ethanol+olive oil,
B+0: Benzene+olive oil, and E+B+0: Ethanol+benzene+olive oil
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Fig. 2: The relative weight of the pancreas in each experimental
group, values were expressed as Mean+SEM of data obtained,
where *=Significantly different (p<0.05) from control.
SEM: Standard error of the mean, E+B: Benzene+ethanol,
E+0: Ethanol+olive oil, B+0: Benzene+olive oil, and
E+B+0: Ethanol+benzene+olive oil

Initial blood glucose levels

The initial blood glucose levels of ethanol (108.5+2.179), E+O
(88.0£6.416), BO (111.3+2.780), and olive oil (103.0+1.871) were
significant (p<0.05) when compared to EBO (138+1.780). Furthermore,
ethanol (125.3+3.119) and EB (113+4.270) are significantly (p<0.05)
different when compare to E+0 (88.0+£6.416). The initial blood glucose
levels of E+B+0 (138+1.780) are significant (p<0.05) when compare to
control (103+£11.77).

Final blood glucose levels
The final blood glucose levels of E+0O (73.0£1.789) are significant
(p<0.05) when compare to B+0 (93.20+£2.478).

Histological studies
Hand E
Heamatoxylin and eosin [12] demonstrated (Fig. 3)morphology.

Masson trichrome

Masson Trichrome [13] demonstrated (Fig. 4) connective tissues,
particularly collagen; it also demonstrated cytological and differential
stain.
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DISCUSSION

The body weight difference of the rats showed significant difference
between the treatment groups (ethanol, benzene, EB, EO, BO, and
EBO) and control. Furthermore, there was a significant difference body
weight between the treatment groups and EVOO [10]. The relative
organ weight shows the ratio of the pancreas weight of the animals to
the body weight. It shows the proportionality in growth of the pancreas
with that of the body weight of the animal. The relative organ weight
of the rats was significantly different (p<0.05) in the treatment groups
(EB and B+0) as compared to control. It was discovered that the groups
treated with benzene only have a relative decrease in the weight of the
organ (pancreas).

Two histological methods were studied to describe possible
morphological changes in the pancreatic tissue in response to various
treatments given across the animal groupings. (Fig. 3) Heamatoxylin
and eosin [12] demonstrated morphology while masson Trichrome
[13] demonstrated (Fig. 4) connective tissues, particularly collagen; it
also demonstrated cytological and differential stain. These methods
revealed that the control, EVOO, EO, BO, and EBO groups had blood
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vessels, islet of Langerhans, normal pancreatic ducts, and acini cells
with no fibrosis, whereas the ethanol, benzene, and EB groups had
blood vessels, islet of Langerhans, normal pancreatic ducts, and acini
cells with fibrosis; while ethanol, benzene, and EB groups showed
blood vessels, islet of Langerhans, normal pancreatic ducts, and acini
cells with a remarkable fibrosis. These changes may be attributed to
the destruction of the acinar cells [14]. Trypsin is an enzyme stored in
its inactive form, trypsinogen, in the zymogen granules. Inflammation
may occur as a result of trypsin being activated by other activators,
such as lysosomal protease cathepsin, in the pancreas rather than
the duodenum. Due to the accumulation of protein (trypsin) in the
pancreas, there is the formation of protein plugs [15,16].

Amylase and lipase are enzymes produced normally by the pancreas.
Serum levels of amylase and lipase are commonly used as reliable
indicators of the pancreatic functions in human and experimental
animals [17]. In this study, the function of pancreatic cells was
evaluated by measuring the levels of serum pancreatic enzymes
such as amylase and lipase. There was an elevated concentration
of serum amylase levels (Fig. 5) in EB group, but relatively low EO

Fig. 3: Hematoxylin and eosin photomicrographs showing pancreatic tissue consisting of blood vessel, islet of Langerhans, and acini for
the various animal groups (H and E x400). 1=Control, 2=Extra-virgin olive oil (EVOO), 3=Ethanol, 4=Benzene, 5=Ethanol+benzene (EB),
6=Ethanol+EVOO (EO), 7=Benzene+EVO0O (BO), and 8=Ethanol+benzene+EVOO (EBO); where, blue arrow represents normal pancreatic
duct, yellow arrow represents islets of Langerhans, black arrow represents blood vessels, and red arrow represents the acini cells without
fibrosis

Fig. 4: Masson trichrome photomicrographs showing pancreatic tissue consisting of blood vessel, islet of Langerhans, and acini for
the various animal groups (mt x400). 1=Control, 2= Extra-virgin olive oil (EVOO), 3=Ethanol, 4=Benzene, 5=Ethanol+benzene (EB),
6=Ethanol+EVOO (EO), 7=Benzene+EVOO (BO), and 8=Ethanol+benzene+EVOO (EBO); where, blue arrow represents normal pancreatic
duct, yellow arrow represents islets of Langerhans, black arrow represents blood vessels, and red arrow represents the acini cells without
fibrosis
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Fig. 5: The serum amylase activity across the groups, values were
expressed as Mean+SEM of data obtained, where @=Significant
difference (p<0.05) from EB. SEM: Standard error of the mean,
EB: Benzene+ethanol, EO: Ethanol+olive oil, BO: Benzene+olive

oil, and EBO: Ethanol+benzene+olive oil
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Fig. 6: The serum lipase levels across the groups. Values were
expressed as Mean+SEM of data obtained, where *=Significant
difference (p<0.05) from BO. SEM: Standard error of the mean,

EB: Benzene+ethanol, EO: Ethanol+olive oil, B+0: Benzene+olive
oil, and EBO: Ethanol+benzene+olive oil

Table 1: Grouping of experimental rats

Group Number of Treatment schedule
animals

1 6 A placebo of water

2 6 Extra-virgin olive oil (EVOO) at
2 ml/kg.bw per day

3 6 25% ethanol 2 ml/kg.bw twice a
week

4 6 Benzene at 200 mg/kg.bw, twice a
week

5 6 25% ethanol+benzene twice in a
week

6 6 25% ethanol+extra-virgin olive
oil (EO) twice a week

7 6 Benzene+extra-virgin olive oil (BO)

twice a week
8 6 25% ethanol+benzene+extra-virgin
olive oil (EBO) twice in a week

and BO treated group. This result possibly describes pancreatitis
for EB, EO, and BO groups. There was an elevated concentration
of serum lipase levels (Fig. 6) in Benzene, EB, and EBO groups and
relatively low in ethanol- and BO-treated groups. This result possibly

Fig. 7: The serum lipase levels across the groups. Values were
expressed as Mean+SEM of data obtained, where *=Significant
difference (p<0.05) from EO and #=Significantly different
(p<0.05) from E+B+0. SEM: Standard error of the mean,
E+B: Benzene+ethanol, E+0: Ethanol+olive oil,

B+0: Benzene+olive oil, and E+B+0: Ethanol+benzene+olive oil
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Fig. 8: The final glucose levels across the groups. Values were
expressed as Mean+SEM of data obtained, where @=Significantly
different (p<0.05) for 200 mg/kg BW benzene+2 ml olive oil.
SEM: Standard error of the mean, E+B: Benzene+ethanol,
E+0: Ethanol+olive oil, B+0: Benzene+olive oil, and
E+B+0: Ethanol+benzene+olive oil

describes pancreatitis for the ethanol-, BE-, BO-, and EBO-treated
groups. Pancreatitis is caused by the abnormal activation of digestive
enzymes within the pancreas. The reason for variations in individual
test results is suggestive of varying tolerance ability of the rats
since the production of amylase and lipase is under the control of
the pancreas. Glucose is one of a group of carbohydrates known as
simple sugar, glucose levels are associated with insulin production.
The production of insulin is under the control of the pancreas. There
was an elevated glucose concentration in the ethanol and EBO groups
for the initial glucose test (Fig. 7) although it was within the normal
glucose range of 140 mg/dL, while in the final glucose test (Fig. 8)
there was no elevated glucose level. However, results obtained from
the microanatomical structures show significant damage to the acinar
cells of the ethanol, benzene, and EB groups as compared to the
control, ethanol, EO, BO, and EBO groups.

CONCLUSION

The study conducted to carry out the effect of EVOO on ethanol- and
benzene-induced pancreatic damage in adult Wistar rats showed that
EVOO has anti-inflammatory potential from the histological analysis.
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There are also variations in the enzymes levels which suggest possible
anti-inflammatory effect.
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