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Therapeutic Effects of Olive Oil in Diabetic Rat
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Abstract--- The current study conducted for evaluation the therapeutic effects on diabetic rats. Forty male rats
were used in this study which divided into 4 groups, 10 rats were in each group, Group A serve as control group,
Group B given alloxan monohydrate at dose of (150 mg/ kg), Group C given alloxan monohydrate at dose of (150
mg/ kg) then received orally (0.5 ml/kg B.W) of olive oil for 4 weeks, Group D received orally (0.5 ml/kg B.W) of
olive oil for 4 weeks (control positive). blood samples were aspirated at zero, 15 and 30 days of experiment to
estimate the blood glucose, cholesterol and HDL. Pancreas and liver were taken for histopathology. The results
showed an increase in blood glucose, cholesterol in group B and decreasing in HDL levels. Group C showed
significant (P<0.05) decreased in serum glucose and cholesterol concentration at days 15 and 30 compared with
Group A and D, while the HDL showed significant increase as compared with control group. Group D showed only
significant increase in HDL concentration. Histopathology of pancreas showed in group B at all period showed no
difference in histopathological changes, which characterized by moderate atrophy with reduced number of islet cells
to severe atrophy ,shrunken in size, severe destruction of the islets of Langerhans. Islet cells showed vaculations.
Also, liver of Group B showed severe fatty change with acute cellular degeneration with congestion of sinosoides
with inflammatory cell infiltration mostly lymphocytic cuffing, while pancreas of treated rats with olive oil at day 30
showed mild to moderate reduction in the size and number of the islets in this group. In Group C, the liver
architecture appears more or less like control group with the exception of some congestion areas in the blood

sinusoids. In conclusion, Olive oil can alleviate the adverse effects of diabetes in rats.
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. INTRODUCTION

Diabetes mellitus are groups of metabolic disease where an individual has a higher sugar in blood, either due to
insufficient pancreatic secretion of insulin or may be due to improper response of the cells to the insulin (insulin
resistance) (Shoback, 2011).

Diabetes mellitus regarded as one of the greatest challenging problems in the current century (Jia, 2014),
Diabetes is a main problem to the public health in all countries of the world, Among the diseases that leading to

death, diabetes is graded as a seventh and when the fatal fate are occupied into the account, it is graded as third
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(Shaw et al., 2010), The increasing occurrence of the diabetes in most developing countries continued the tendency
of urbanization and changes in lifestyle, maybe most prominently a "Western-style" food (Deguchi and Miyazaki,
2010). Diabetes is recognized also in cats, dogs, mice and rats and it is possibly happens in most mammals (Zheng
and Kern, 2010; Jarad et al., 2020).

Type | diabetes mellitus (IDDM) comprise about 10% of all diabetes cases (Paschou et al., 2018). Current
studies reported that Type | diabetes incidence increasing by percent of 3% annually of the world (Borchers, 2010).
This type of diabetes formerly encompassed by the IDDM consequences from destruction of cells by autoimmune

manner of pancreatic B cells (American Diabetes Association, 2010).

Non-insulin dependent diabetes mellitus (NIDDM) is a long-lasting metabolic condition in which the incidence

has been rising gradually world widely (Olokoba et al., 2012).

Olive is a good source of edible oil and is also used for table particularly for pickles. In addition to its nutritional
and medicinal value, its fat content is also free from cholesterol (Morello et al.,2004). It is an integral part of the
Mediterranean diet. In general, its action on the human immune system has allowed its application in the resolution
or attenuation of diseases characterized by inflammative disturbances, since it contains various elements which
contain some biological activities. (Kremer et al., 1990; Linos et al., 1991), and in clinical nutrition (Sala-Vila et
al.,2007).

As a common outcome in patients with chronic metabolic syndrome, the medeterian diet can be fairly believed
to prevent diabetes from progressing (Giugliano and Esposito ,2008). Two retrospective research from Southern
European samples indicated a lower diabetes in previously stable people with improved adherence to the Medeterian

diet (Garcia-Gonzalez et al., 2008), or survivors with an infarction of myocardium (Mozaffarian et al., 2007).

A clinical and survey studies were done by some these contributor authors (Hasan et al., 2018; Hasan et al.,
2018; Abdulgafor et al., 2018; Hussein et al., 2019; Mohammed et al., 2019; SABEEH et al., 2019; Suleiman et al.,
2020; AL-Kubaisi et al., 2020; ALHTHEAL et al., 2020; Younis et al., 2020; Kareem et al., 2020; Bedn et al., 2020;
Bdewi et al., 2020; Jarad et al., 2020).

The aims of this study was to assess the efficacy of olive oil in alleviate signs of diabetes.

Il. MATERIALS AND METHODS
A total number of 40 male Albino Wister rats were used in this investigation. Their age range between 3-4

months, their weights ranged between 150 - 170 gm. They were divided into 4 groups, each group contain 10 rats,
Group A: control negative group

Group B: Diabetes mellitus induced experimentally by alloxan monohydrate at dose of (150 mg/ kg) injected in
the marginal vein (Weekers et al., 2002). Diabetes will checked upon by monitering the level of plasma glucose
once a week following alloxan treatment. When plasma glucose concentration reached 9.4 mmol / Liter rats were

considered to be diabetics (Weekers, 2003), the normal plasma glucose level were between 3.3 — 6.1 mmol/ L.

Group C: Diabetes mellitus induced experimentally by alloxan monohydrate at dose of (150 mg/ kg) injected in
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the marginal vein (Weekers et al., 2002). Diabetes will checked upon by monitering the level of plasma glucose
once a week following alloxan treatment. When plasma glucose concentration reached 9.4 mmol / Liter rats were
considered to be diabetics (Weekers, 2003), the normal plasma glucose level were between 3.3 — 6.1 mmol/ L. then
received orally (0.5 ml/kg B.W) of olive oil for 4 weeks (AL- Gaborry , 2010).

Group D: control positive group which received orally (0.5 ml/kg B.W) of olive oil for 4 weeks (AL-Gaboory ,
2010).

Blood were collected at 0, 15 and 30 days of the experiment from all experimental groups for measuring

Glucose, Cholesterol, HDL by using commercial kits obtained from Biolabo company.

For histological studies, rats were anesthetized, then sacrificed. Immediately, after scarification, pancreas and

liver were excised and preserved in 10% formalin for histological study (Suvarna et al., 2018).

1. RESULTS AND DISCUSSION
After 5 days of Alloxan injection, animals in diabetic groups were showed diabetic signs including: polyuria,

polydipsia , polyphagia, and skin dryness when compared with Group A and Group D, these signs disappear

gradually in group C after day 21.

The statistical analysis for Serum Glucose concentration (mg/dl) revealed that the Group B showed a significant
increase (P<0.05) in serum glucose concentration at the 15 and 30 days compared with Group A and D in the same

period.

Meanwhile Group C was showed significant (P<0.05) decreased in serum glucose concentration at days 15 and

30 compared with Group A and D in the same period Table (1).

Table 1: Effect of Olive Qil on Serum Glucose (mg/dl) Concentration in Normal and Diabetes Rats Groups at

different Periods

AYS ] 15 30
\K Day Days Days
GROUPS
180701141 | 18530552 | 19461930
A A al|lB a A a
193.00=11.76 | 246 20=1831 | 233 00=3.62
B A b |A a | B a
196.21£5.73 126.00=0.40 120.00+3 .57
C A a |B b B h
190001227 | 192.00£5.73 188 5£2 36
D A a | B a B a

o Capital letters denote significant difference (P<0.05) within a column
o Small letters denote significant differences (P<0.05) within a row.
These results occur in diabetic rats due to destroy of the B-cells in pancreas by Alloxan and absent of insulin
secretion (Lenzen and Patent, 1988; Elsner et al.,2006).

Effects on the insulin content and B-cell insulin mMRNA by numerous natural antioxidants have previously seen
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by other researchers (Kaneto et al., 2007; Sato et al.,2007). Leaves of Olea europea L. extracts contain a compounds
of polyphenol, principally oleuropein that may keep the insulin-secreting cells against the oxidative stress
( Cumaoglu et al.,2011). Dried extract of olive leaves delayed appearance of sustained hyperglycemia and
preventing type 1 diabetes( Saksida et al.,2011; Cvjeticanin et al., 2010 ). Besides, olive leave polyphenol as
therapeutic agent delayed the Advanced glycemia-mediated inflammatory disorders such as diabetes development
(Chandler et al., 2010).

The existing results displayed a significant increase (P<0.05) in total serum cholesterol (mg/dl) in diabetic group
at days 15 and 30 compared with Groups A and D at the same period. Meanwhile Group C showed significant
decrease (P<0.05) in total serum cholesterol at days 15 and 30 compared with Groups A and D in the same time
Table (2).

Table 2: Effect of Olive Oil on Serum Cholesterol (mg/dl) Concentration in Normal and Diabetes Rats Groups in
different Periods

DAYS (0 15 a0
\ Day Days Days
GROUP
0E22=1218 [ 96.21=1163 1012+123

A A a|B a |[C a
8631008 138.0=6.72 136.5£223

B A b |A a | A a
102.0+4 38 12833=131 11125+173

C A b |A a|B ah
0232+351 05.18£162 03.1£203

D A a|B a|C a

e Capital letters denote significant difference (P<0.05) within a column.

e Small letters denote significant differences (P<0.05) within a row.

It was clear that the Group B result revealed significant decrease (P<0.05) in serum HDL-C concentration at
days 15 and 30 as compared with Groups A and D at the same time. Also there is no significant (P<0.05) in Group B
during days 15 and 30. Moreover the Group C results showed increase in HDL-C concentration at days 30 compared
with Group B at the same time, but these results are non significant (P<0.05). Meanwhile Group C showed

significant increase (P<0.05) in serum HDL-C concentration at day 30 compared with it at day 15, as shown in table
3).

Table 3: Effect of Olive Qil on Serum HDL-C (mg/dl) Concentration in Normal and Diabetes Rats Groups at

different Periods

w‘fﬁ 0 15 30
GROUP Day Davs Davs
T 4573438 [ 412223121 48.64=147

A A a |C a B a

47.16£3.16 | 31.73£2.50 3314263
B A b |D a C a

46.14£2 82 | 534.13£373 333252221
C A b |A a |A a

4417236 | 4813273 3736=162
D A b |B ab | A a
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e Capital letters denote significant difference (P<0.05) within a column.

e Small letters denote significant differences (P<0.05) within a row.

In the diabetic state insufficiency of insulin leads to lipogenesis inhibition, increased lipolysis which lead to
elevate the efflux of free tissue fatty acids and insulin-mediated muscle skeletal dysfunction contributing to elevated
concentrations of free fatty acids (Kelley and Simoneau, 1994). In response, the liver will increase VLDL
production and cholesteryl ester synthesis (Cummings et al., 1995). Free fatty acids combine with a cholesterol
molecule to form a cholesteryl ester. Cholesteryl ester concentrations may regulate VLDL production, with
increased concentrations of cholesterol ester that lead to elevated the VLDL synthesis (Sniderman et al., 2001;
Goldstein and Brawn, 1977).The increase of T.G, LDL-C particles results from increased VLDL secretion (Reaven
et al., 1993;Tan et al., 1995). Also the elevation of TG may be due to impaired of lipoprotein lipase (Sniderman et
al., 2001). The lipoprotein lipase activity is markedly impaired due to insulin deficiency (Kanters et al.,
2001).While Insulin raises LDL receptor numbers so a persistent shortage in insulin could be linked to reduced LDL

receptor concentration (Goldstein and brawn, 1977).

The hepatic TG lipase become more active and catabolizes the TG resulting a reduction in HDL particle size and
an increase in HDL-C clearance, which leads to decreased HDL-C concentration in diabetic case (Suckling et al.,
1993; Sniderman et al., 2001). These results agree with the studies of Chow and Hong (2002) and Idogun et al.
(2007) these studies reported that diabetic rats had marked elevated concentration of plasma T.G, total cholesterol

and LDL-C but decreased concentration of plasma HDL-C.

Increased triglycerides (TG) and decreased high-density lipoprotein (HDL-C) are considered to be major risk
factors for the development of Insulin resistance and metabolic syndrome. The abnormal The enhanced transport of
free fatty acids from peripheral depots is largely a result of a high degree of serum lipids in diabetes, since insulin
inhibits hormone-sensitive lipase. On the other side, lipolysis is stimulated by glucagons, catecholamines and other
hormones. Therefore, pronounced hyperlipemia characterizing the diabetic state can be seen as a consequence of the
uninhibited actions of lipolytic hormones in fat deposition (Venkateswaran et al.,2002; Suryawanshi et al.,2006). In
both regular and hyperlipidimic subjects, serum level HDL-C has been documented to be reversely associated with
plasma level VLDL-C, TG (Gaziano et al., 1997).

There are usually high concentrations of sequalene in olive oil as compared with other common fats and oils
consumed by humans. Its inhibition to farnesylation by inactivation of B —hydroxyl —p methylglutary —CoA

reductase leading to a significant decrease in serum cholesterol concentration (Fabini et al., 2006) could be claimed.

Histopathological results there have been no significant changes in pancreatic histology and liver during
different periods in Group A and D (Figure 1). Pancreas lesion in group B at all period showed no difference in
histopathological changes, which characterized by moderate atrophy with reduced number of islet cells to severe
atrophy ,shrunken in size, severe destruction of the islets of Langerhans. Islet cells showed vaculations (Figure 2).
Also, liver of Group B showed severe fatty change with acute cellular degeneration with congestion of sinosoides

with inflammatory cell infiltration mostly lymphocytic cuffing (Figure 3).

Histopathological changes observed in pancreas of treated rats with olive oil at day 30 showed mild to moderate
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reduction in the size and number of the islets in this group (Figure 4). In Group C, the liver architecture appears

more or less like control group with the exception of some congestion areas in the blood sinusoids (Figure 5).

Figure 1: Histopathological Section in the Pancreas of Group a Show Normal Structure of Islets of Langerhans (H
and E, X40)

Figure 2: Histopathological Section in the Pancreas of Group B Showed Vacuolation and Shrinkage in Size in Islets

of Langerhans and Marked Atrophy

DOI: 10.37200/1JPR/V2414/PR2020441
Received: 12 Mar 2020 | Revised: 25 Mar 2020 | Accepted: 10 Apr 2020 6322



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 04, 2020
ISSN: 1475-7192

Figure 3: Histopathological Section in the Liver of Group B at Days 60 Showed Severe Fatty Change and
Hemorrhage in Sinusoid (H and E,X40)

Figure 4: Histopathological Section in the Pancreas Group C Showed Limited Vacuolation in Islets of
LANGERHANS (H and E, X40)

Figure 5: Histopathological Section in the Liver of Group C Showed Normal Liver Architecture (H and E, X40)
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In diabetic group, the cytotoxic action of Alloxan is mediated by reactive oxygen species (Lenzen and Panten,
1988). The redox cycle with the creation of superoxide radicals is established by alloxan and its dialuric acid
reduction drug. The radicals undergo hydrogen peroxide dispersion. The reaction of Fenton is consequently
extremely reactive hydroxyl radicals. The activity of reactive oxygen species with the concentration of cytosolic
calcium raise at the same time causes rapid degradation and necrosis of p -cells and thus lead to reduce the size of
islets of Langerhanse in pancreatic tissue and increase the blood sugar level (Lenzen and Pantan, 1988; Oberley,
1988; Lenzen, 2008).

These damages that occured in the liver of diabetic rats may be due to oxygen free radicals (Meerson et al.,
1982). Stated that the cytotoxic effect of oxygen-free radicals by peroxidation of membrane pH contributes to a
decrease in permeability and the loss of membrane integrity (Tesfamariam, 1994).The persistent of hyperglycaemia
causes increased production of Oxygen Free Radicals from glucose oxidation and protein glycosylation (Wolff and
Dean, 1987;Wautier et al.,1994). Cells and tissues are shielded from oxidative damage through cellular pathways
such as antioxidant enzymes (Freeman and Crapo, 1982). The disparity in development of Oxygen Free Radicals

and mobile protection systems may be crucial to impact vascular injury (Kakkar et al., 1996).

The excessive fatty change in liver was due to the glycogenolysis, lipolysis and proteolysis that may occur as a

result to hyperglycemia and insulin insufficiency and defect in lipid metabolism (Buko et al., 1996).

Olive oil produces a variety of safe fat antioxidants that reduce the danger of cell injury olive oil (Owen et al.,
2004) by free radicals scavenging (Alarcon de la Lastra et al., 2001). It was shown that, supplementation of mice
with extra-virgin Olive oil potentially has a direct protective effect against oxidation of islet Langerhans ( Oliveras-
Lopez et al.,2008).This would be related to the free radicals scavenging, anti-inflammatory and antioxidant activities
of active polyphenol ( HT) of olive oil ( Masella et al.,2004; Quiles et al.,2002), that protect pancreatic "cells from
damage and death induced by oxidative stress (Nivitabishekam et al.,2009) .As Well As , These antioxidants may
inactivate free circulating radicals which quench NO before reaching pancreatic B-cells, where their harm and/or
death have been caused. (Vina et al.,2006).

In conclusion, olive oil can alleviate the pathological effects of diabetes in rats.
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