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ABSTRACT

Dyslipidemia and DM are groups of metabolic disorders which constitute major health problems
worldwide. EVOO has been used in a folk medicine to treat diabetes, which have a potent effect
in decreasing glucose level, triglyceride, cholesterol, LDL, and increased HDL, which studied
previously.

EVOO lowered glucose level in diabetic patient and healthy people (Covas, 2007). Several
studies revealed the importance of EVOO to manage the blood glucose level in diabetes type 2
patients, which may be due to the effect of its phenolic bioactive compounds such as: oleuropein,
hydroxytyrosol, tyrosol, tocopherol...etc, these compounds have antioxidant activity, and give
protection against metabolic diseases associated with oxidative stress such as diabetes. EVOO
has not found in other plant oils, hasantioxidative properties of these compounds, olive oil might
diminish the production of advanced glycosylated end products such as HbAlc

Phenolic compounds that are present in olive oil are commonly associated with increased levels

of HDL-cholesterol and in improvements in endothelial function. Additionally, polyphenolic
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compounds, including the phenolic acids, flavonoids, resveratrol and proanthocyanidins, might
affect glucose metabolism via an inhibition of carbohydrate absorption and digestion, a reduction
of glucose release from the liver or a stimulation of glucose uptake in peripheral tissues effect of
EVOO improved blood levels of LDL

EVOO increased HDL in patient and healthypeople with higher total phenols . HDL levels have
been inversely related to risk of coronary heart disease. The blood level of HDL is primarily
determined by genetics

Daily use of at least 10ml/75kg of EVOO can improve the lipid profile with decreases in LDL
and increasing in HDL, the use of EVOO will improve fasting and postprandial lipids by
decreasing lipid oxidation and providing phenols (especially oleuropein) that work as general
antioxidants. The health benefits of EVOO are strongly related to phenol content, with the
monounsaturated fat content providing a much less significant role.

Keywords: Dyslipidemia; metabolic disorders; EVOO, LDL, HDL

INTRODUCTION

Diabetes mellitus (DM) is a group of diseases
manifested with high and uncontrolled blood
glucose levels negatively affect the body's
ability to produce insulin or impair its
function in the body. This condition gives
avascular damage (retinopathy, nephropathy
and neuropathy) caused by chronic diabetes.
Which makes life expectancy short,
significant morbidity due to specific diabetes
related microvascular complications lead to
increased risk of macrovascular
complications (e.g. ischemic heart disease,
stroke and peripheral vascular disease),
ultimately diminishing quality of life . The
development of DM could be as a result of
several These

pathogenic  processes.

processes destroy the Beta cells of the

pancreas with consequent insulin deficiency;
on another hand there will be resistance to
insulin  action. The abnormalities of
carbohydrate, lipids and protein metabolism
are due to poor action of insulin on target
tissues due to insensitivity or lack of insulin.
Symptoms of DM may present the following
characteristics such as polydipsia,
polyphagia, polyuria, and weight loss.
Usually these symptoms are not severe, or
may be absent. Dyslipidemia is a disorder in
lipid metabolism that is associated with
enhanced oxidative stress related to increased
lipid peroxidation. Characterized by an
elevation of serum levels of total cholesterol,
triglyceride, and LDL cholesterol, along with

maintaining low serum levels of HDL
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cholesterol. While hyperlipidemia can be
also defined as an elevation of fasting total
cholesterol concentric.

EVOO has been used to treat a diabetes,
which have a potent effects in decreasing
glucose level, triglyceride, cholesterol, LDL,
and increased HDL, which studied
previously EVOO lowered glucose level in
diabetic patient and healthy people .

Several studies revealed the importance of

EVOO to manage the blood glucose level in
diabetes type 2patients, which may be due to

the effect of its phenolic bioactive
compounds such as: oleuropein,
hydroxytyrosol, tyrosol, tocopherol...etc,

these compounds have antioxidant activity,
and give protection against metabolic
diseases associated with oxidative stress such
as diabetes and this may or may not be
associated with elevated TG concentration.
RESULTS

Dyslipidemia and DM are groups of
metabolic disorders which constitute major
health problems worldwide. According to the
market surveys, drugs wused for the
management of these chronic disorders have
the highest sales. Beside the genetic
predisposition of the affected individual, diet
and exercise constitute major factors that
increase the risk of getting metabolic

disorders including DM and dyslipidemia.

With particular concern, especially to diet
and junk food, people who are getting
vegetables and fruits in regular bases have
decrease incidence of dyslipidemia and DM
consequences and they have better health
compared to those who rely on junk food as
their primary source of diet. EVOO has been
used in a folk medicine to treat diabetes,
which have a potent effect in decreasing
glucose level, triglyceride, cholesterol, LDL,
and increased HDL, which studied
previously. In our study, we aimed to know
the effect of EVOO on glucose, lipid profile
and lipoproteins (LDL, HDL) levels.

This study has been conducted to primarily
evaluate the Dbiological activities as
hypoglycemic and lipid lowering of EVOO
on patients which dyslipidemia and DM in
Jordan. The study was designed as a case
control study with small population number
including 12 individuals in each group who
are eligibly asked to get sufficient quantities
of olive oil in their main menu for a period of
one month. The studied individuals were then
screened for vital biochemical parameters
related to dyslipidemia including TG,
Cholesterol and lipoprotein levels in addition
to the glucose and glycated hemoglobin as

markers for monitoring of DM. Moreover,

hepato-protective effects were also evaluated
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after ingestion of EVOO where major liver
enzymes were followed up in this study.

In the present review ingesting EVOO daily
for a period of one-month lead to significant
reduction of lipid profile and glucose levels
in both patients and healthy individuals. The

lipid profile especially cholesterol, was

significantly decreased in both groups
usually after 2 weeks of taking EVOO.
Several studies showed that EVOO ingestion
is usually associated with lower risks of
developing dyslipidemia and complications

of DM.

Table 1: Classification of Lipoproteins and their contents

CLASSES OF LIPOPROTEINS

1 Chylomicrons

Triglyceride rich carrier of dietary fats

Very Low Density Lipoprotein (VLDL)

Triglyceride rich carrier of hepatic synthesized

triglycerides (TG)

3 Intermediate Density Lipoprotein (IDL)

4 Low Density Lipoprotein (LDL)

Cholesterol rich remnant particles derived from lipolysis of

triglycerides in VLDL

High Density Lipoprotein (HDL)

Cholesterol rich particle that transports cholesterol  to

liver for disposal or recycling

Table 2: The Secondary causes of Dyslipidemia and their resulted Lipid Abnormalities

DISORD ER

Lipid abnormalities

Diabetes mellitus

1 TG and | HDL cholesterol

Nephritic syndrome, Cholestasis and 1 TC
Hypothyroidism
Alcohol abuse & Pregnancy 1 TG
DRUGS Lipid abnormalities

Diuretics, steroid, amiodarone, protease inhibitors,
cyclosporine, and contraceptives

1 TG and/or TC, | HDL cholesterol

DISCUSSION

researchers showed that EVOO lowered
glucose level in diabetic patient and healthy
people .Several studies revealed the
importance of EVOO to manage the blood
glucose level in diabetes type 2 patients,
which may be due to the effect of its phenolic
bioactive compounds such as: oleuropein,
hydroxytyrosol, tyrosol, tocopherol...etc,
these compounds have antioxidant activity,
and give protection against metabolic

diseases associated with oxidative stress such

as diabetes. This might be due to the high
content of unsaturated fat and, particularly of
monounsaturated fatty acids (MUFAs)
mainly, theoleic acid in olive oil. In addition,
another study indicated that there are some
components of EVOO have not found in
other plant oils, hasantioxidative properties
of these compounds, olive oil might diminish
the production of advanced glycosylated end
products such as HbAlc.

Phenolic compounds that are present in olive

oil are commonly associated with increased
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levels of HDL-cholesterol and in
improvements in  endothelial  function
.Additionally, polyphenolic compounds,

including the phenolic acids, flavonoids,
resveratrol and proanthocyanidins, might
affect glucose metabolism via an inhibition
of carbohydrate absorption and digestion, a
reduction of glucose release from the liver or
a stimulation of glucose uptake in peripheral
tissues

Using HbAIC as an
hypoglycemic effects of EVOO on DM

indicator for

patients was clinically and diagnostically not
reliable where the results failed to show
statistically significance for both groups.
This is thought to be related to the short
period of conducting the study since HbA1C
usually needs more time to be correctly
evaluated.

Thus, daily use of at least 10 ml/75kg of
EVOO for a minimum one month LDL
decreased from 181 to 74and 102 to 60 for
both patients and healthy respectively.
Consuming more EVOO per day with a
higher total phenol content could lead to
similar or greater LDL reductions in a shorter
time period. LDL has been the lipoprotein
most researched since the 1980s, primarily
because LDL is the lipoprotein with the
highest cholesterol content. For this reason,

when TC is elevated, LDL is also frequently

elevated. The majority of the dietary studies
have focused on the effect of saturated fat on
LDL Ilevels. Relatively few studies have
assessed the effect of EVOO on LDL levels,
but this study indicated that EVOO improved
blood levels of LDL.

EVOO increased HDL in patient and healthy
people; EVOO is the only food known to
independently increase HDL. Consumption
of EVOO at a minimum of 10 ml/75kg) daily
increased HDL in as little as 7 days. EVOO
with higher total phenols should result in
greater HDL increases. HDL levels have
been inversely related to risk of coronary
heart disease. The blood level of HDL is
primarily determined by genetics(Meiliana
and Wijaya, 2014). However, diets will
influence HDL levels and HDL is typically
more diet-sensitive than LDL. HDL levels
are inversely related to fasting triglycerides.
Diets that are lower in fat and higher in
carbohydrate will result in an increase HDL
compared to a lower-fat diet; the inclusion of
EVOO seems to lead to an independent
increase in HDL. The present study is
designed on 24 individuals who consumed 10
ml/75kg daily of EVOO for one month led to
an increase HDL.

The presented study showed reductions in
TC after one month of 10ml/75kg EVOO.

There was a significant increase in HDL
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,Thus, Daily use of at least 10ml/75kg of
EVOO can improve the lipid profile with
decreases in LDL and increasing in HDL, the
use of EVOO will improve fasting and
postprandial lipids by decreasing lipid
oxidation and providing phenols (especially
oleuropein)  that work as

antioxidants. The health benefits of EVOO

general

are strongly related to phenol content, with
the monounsaturated fat content providing a
much less significant role. EVOO is the only
oil that is high both in monounsaturated fat
and phenol content, and comparable health
benefits would not be provided by other oils
or foods. Unfortunately, EVOO labels often
do not wusually reveal phenolic content,
phenols diminish with time, and studies have
shown that a high percentage of oils sold as
EVOO was not fresh.

Some strategies for improving one’s
chances of obtaining a quality EVOO include
selecting oils with a harvest date from the
most recent season as well as choosing
containers that protect the oil from light.
CONCLUSION
EVOO is a good natural product that was
considered as a complementary alternative
medication (CAM) for the management of
diabetes mellitus and dyslipidemia.

In the present study EVOO had the ability to

lower blood glucose levels in diabetic

patients, as the study showed that EVOO
reduced the serum blood glucose levels, as
well as the serum lipid profile including
Triglyceride, cholesterol, and lipoproteins
(HDL, LDL and VLDL)
Thus, EVOO can be potentially highlighted
as an alternative therapy for the management
of hyperglycemia associated with type 2
diabetes mellitus, and for dyslipidemia
ACKNOWLEDGEMENTS
This study was supported by the deanship of
scientific research, University of Petra-
Jordan. The authors wish to thank staff of
University of Petra Pharmaceutical Center
(UPPC), Jordan Center for Pharmaceutical
Research (JCPR) for providing necessary
facilities for conducting this research.
REFERENCES
[1] [1]Aalto, A.-M., Uutela, A. and Aro,
A. R. (1997) ‘Health related quality
of life

among insulin-dependent

diabetics: disease-related and

psychosocial  correlates’,  Patient
Education and Counseling, 30(3), pp.
215-225.  doi: 10.1016/S0738-
3991(96)00963-9.

[2] [2]Abu Dayyih, W. A. et al. (2016)
‘Liquorice beverage effect on the
pharmacokinetic =~ parameters  of

atorvastatin, simvastatin, and

lovastatin by liquid chromatography-

IJBPAS, August, 2019, 8(8)

1398



Amera Abudaher et al

Research Article

mass spectroscopy/mass

spectroscopy’, Asian Journal of

Pharmaceutical and Clinical
Research, 9(2), pp. 174-179.
Available at:

http://www.embase.com/search/result
s?subaction=viewrecord&from=expor
t&1d=L608887650.ace-alera-

operators-manual.pdf” (no date).

[3] Adler, M. L. (2010) ‘CLINICAL

REVIEW 102 Type 2 Diabetes
Mellitus : Update on Diagnosis ,
Pathophysiology , and Treatment’,
Journal of Clinical Endocrinology &
Metabolism, 84(4), pp. 1165-1171.

[4] Al-Rousan, W. M. et al (2013)

‘Characterization of Acorn Fruit Oils
Extracted from Selected
Mediterranean  Quercus  Species’,
Grasas y Aceites, 64(5), pp. 554-560.
doi: 10.3989/gya.023313.

[S] AlaKorpela, M. et al. (1994) ‘H-1

Nmr-Based Absolute Quantitation of
Human Lipoproteins and Their Lipid
Contents Directly From Plasma’,
Journal Of Lipid Research, 35(12),
pp. 2292-2304. Available at:
http://www jlr.org/content/35/12/229
2.long%5Cnpapers2://publication/uui
d/B31B698D-804E-4F49-A0FC-
88FC81E41DAC.

[6] Alfa Wassermann (2013) ‘ACE Alera

® Performance Characteristics ACE
Alera ® Performance Characteristics
Alfa Wassermann Open Channel
Application Kits’,
www.AlfaWassermannUS.com, pp. 4—

5.

[7] Alvarez, M. G. et al. (2010)

‘Effectiveness of sensor-augmented
insulin-pump therapy in type 1
diabetes (The STAR 3 Study)’,
Avances en Diabetologia, 26(5), pp.
383-384.  doi: 10.1016/S1134-
3230(10)65014-4.

[8] Alwachi, S. N. and Alsaadi, Y. L.

(2013) ‘Effect of Methotrexate on the
Liver Enzymes and Lipid Profile in
Adult Female Albino Mice Abstract :
Introduction : Materials and

Methods : Results and Discussion ’:,

10(1).

[9] Amin, M. El et al. (2013) ‘Anti-

diabetic effect of Murraya koenigii
(L) and Olea europaeca (L) leaf
extracts on streptozotocin induced
diabetic rats’, Pakistan Journal of
Pharmaceutical Sciences, 26(2), pp.
359-365.

[10] Andrikopoulos, N. K. ef al. (2007)

‘Oxidative  stability of edible

vegetable  oils  enriched in

IJBPAS, August, 2019, 8(8)

1399



Amera Abudaher et al

Research Article

[12] Anilbabu, A. et al

[14] Austin

polyphenols with olive leaf extract’,
Food Science and Technology
International, 13(6), pp. 413-421.

doi: 10.1177/1082013208089563.

[11] Andrikopoulos, N. K., Giannakis, 1.

G. and Tzamtzis, V. (2001)
‘Analysis of olive oil and seed oil
triglycerides by capillary gas
chromatography as a tool for the
detection of the adulteration of olive
oil’, Journal of Chromatographic
Science, 39(4), pp. 137-145. doi:
10.1093/chromsci/39.4.137.

(20106)
‘Prevalence and correlation of risk
factors with serum lipoprotein levels
in hyperlipidemia patients’, Der
Pharmacia Lettre, 8(2), pp. 268—
276. doi:

10.1016/j.canlet.2005.04.001.

[13] Ashrafian, H. et al. (2011) ‘Diabetes

resolution and hyperinsulinaemia
after metabolic Roux-en-Y gastric
bypass’, Obesity Reviews, 12(501),
pp. 257-272. doi: 10.1111/5.1467-

789X.2010.00802.x.
(2016) ‘Laboratory
procedure manual’, Laboratory

Procedure Manual, pp. 21-36. doi:
10.1007/s00128-013-1150-0.

[15] Batki, A. D., Nayyar, P. and

[16]

[17]

[18]

[19]

[20]

Thomason, H. L. (2009) ‘Buyers’
Guide: Point-of-care testing for
cholesterol measurement’, NHS-
Purchasing and Supplying Agency,
(August). doi:
10.1017/S0266467416000572.
Berglund, L. et al (2012)
‘Evaluation and treatment of
hypertriglyceridemia: An endocrine
society clinical practice guideline’,
Journal of Clinical Endocrinology
and Metabolism, 97(9), pp. 2969—
2989. doi: 10.1210/jc.2011-3213.
Blonde, L. (2000) ‘Management of
type 2 diabetes: update on new
pharmacological options.”, Manag
Care, 9(8 Suppl), pp. 11-18.
Boskou, D., Blekas, G. and
Tsimidou, M. (2006) Olive Oil
Composition, Olive Oil: Chemistry
and Technology: Second Edition.
doi: 10.1016/B978-1-893997-88-
2.50008-0.

Bozzetto, L. et al. (2016) ‘Extra-
virgin olive oil reduces glycemic
response to a high-glycemic index
meal in patients with type 1
diabetes: A randomized controlled
trial’, Diabetes Care, 39(4), pp.
518-524. doi: 10.2337/dc15-2189.

Buikstra, E., Fallon, A. B. and Eley,

IJBPAS, August, 2019, 8(8)

1400



Amera Abudaher et al

Research Article

[21]

[22]

[23]

[24]

[25]

R. (2007) ‘Psychological services in
five South-west Queensland
communities--supply and demand.’,
Rural and remote health, 7(1), p.
543. doi: 10.1002/cplx.

Buysschaert M, Dramaix A S,
Wallemacq P, H. M. . and
Angiopathy (2000)
‘Hyperhomocysteinemia in Type 2
Diabetes’, nephropathy and insulin
resistance. Diabetes care 2000,
23(12), pp. 1816-1822.
Calle-Pascual, A. L. (2017)
‘ISRCTN - ISRCTN®84389045:
REduction in the
GEstational ~ DIAbetes
(GDM) with MEDDiet/Lifestyle’,
pp.- 1-16. doi:
10.1186/ISRCTN84389045.

Capital, I. W. (2011) ‘July, 2011°,
Finance, 2011(July), pp. 12-17.
Care, S. O. F. and Practice, C.

(1994) ‘Management of diabetes

incidence of

mellitus

mellitus,standards of care and
clinical practice guidlines’, World
Health Organization. doi: WHO-
EM/DING6/E/G.

De Castro-Or6s, 1., Pocovi, M. and
Civeira, F. (2010) ‘The genetic basis
of familial hypercholesterolemia:

inheritance, linkage, and

[26]

[27]

[28]

[29]

[30]

mutations.”, The application of
clinical genetics, 3, pp. 53—64. doi:
10.2147/TACG.S8285.

Chapman, M. J. et al (2011)
‘Triglyceride-rich lipoproteins and
high-density lipoprotein cholesterol
in patients at high risk of

cardiovascular disease: Evidence

and guidance for management’,
European Heart Journal, 32(11),
pp- 1345-1361. doi:
10.1093/eurheartj/ehr112.

Chen, X. et al. (2010) ‘Quantitative
proteomics analysis of cell cycle-
regulated golgi disassembly and
reassembly’, Journal of Biological
Chemistry, 285(10), pp. 7197-7207.
doi: 10.1074/jbc.M109.047084.
Corréa Da Silva, T. M. et al. (2015)
‘Halo

formation and emittance

growth in the transport of
spherically symmetric mismatched
bunched beams’, Physics of
Plasmas, 22(2), pp. 1012-1022. doi:
10.1063/1.4907198.

Corris, P. a (2002) ‘A practical

approach to the diagnosis of

venothromboembolism.”,  Clinical
medicine (London, England), 1(4),
pp- 274-281.

Cortés, B. et al. (2006) ‘Acute

IJBPAS, August, 2019, 8(8)

1401



Amera _Abudaher et al Research Article

Effects of High-Fat Meals Enriched
With Walnuts or Olive Oil on
Postprandial Endothelial Function’,
Journal of the American College of
Cardiology, 48(8), pp. 1666—1671.
doi: 10.1016/.jacc.2006.06.057.

1402
IJBPAS, August, 2019, 8(8)



