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Abstract: The research was conducted to investigate the effect of virgin olive oil on heart tissue, the
effect of adding bay leaves and ginger roots separately, and to evaluate the possible tissue effects of
damage and treatment. The study included (20) male and female mice that were subjected to the
necessary laboratory conditions for 30 days. It was divided as follows: a control group; A group for
frying its fodder in olive oil; A group that fried its feed in olive oil with ginger roots and a group
that fried its feed in olive oil with bay leaves. The results of the group whose feed was fried in olive
oil showed the occurrence of congestion and hemolysis, in addition to the presence of degeneration
and disintegration of the cardiac muscle fibres and bleeding between the muscle fibres. Dense
infiltration of inflammatory cells was also observed, while there was a significant improvement in
the group whose feed was fried in olive oil with bay leaves. Muscle fibres appeared normally and
there was no improvement in the group whose feed was fried in olive oil with ginger roots
compared to the group whose feed was fried in olive oil alone. Our study concluded that the use of
olive oil in the frying process has harmful histological effects on the heart, and the use of bay leaves
during the frying process can have a significant therapeutic effect on the histological structure of
the heart, while the use of ginger roots does not have any therapeutic effect on the histological
structure of the heart against toxicity. Induced by the frying process of olive oil.
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Frying is one of the oldest methods of preparing food and is still among the most
common methods of preparing food. This is due to its unique sensory properties. During
the frying process, the food absorbs part of the oil used in frying, thus becoming part of
the diet [1]. The more often frying oils are used, the worse they get. This is caused by three
distinct factors: the moisture content of the food, which can lead to hydrolysis and the
production of free fatty acids; atmospheric oxygen seeping into the oil from the container's
surface, which intensifies the oxidative change; and the high temperature during the frying
process, which causes thermal changes. Oxidation causes physical changes in the oil, such
as a darker colour, increased viscosity, and the appearance of smoke [2]. Studies indicate
that the behaviour of olive oil during frying is usually equal to or superior to the behaviour
of refined vegetable oils due to its low smoke point [3]. Studies have confirmed that using
olive oil for frying can have a harmful effect because it has a relatively low smoke point
(*205°C) compared to other oils (peanut oil at *225°C, soybean oil at ~242°C, oil sunflower
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at #255°C, palm oil at #227°C), where a lower smoke point is thought to mean that the fat
is oxidized [4].

Research has shown that while cooking oils high in polyunsaturated fatty acids, like
olive oil, produce high levels of cytotoxic aldehyde products from the fragmentation of
conjugated fatty acids, frying has little to no effect on the protein or mineral content of
food. Numerous substances from the thermally induced autoxidation process are absorbed
from the gastrointestinal tract into the systemic circulation and impact heart tissue when
hydroperoxide precursors are present [5, 6]. Studies on animals have also shown that the
smaller particles that are released during frying olive oil cause more harm than their larger
counterparts [7], so we wanted to evaluate the effect of the frying process of virgin olive
oil on the heart and discuss the therapeutic effect of adding ginger roots and bay leaves to
the olive oil during the process. Frying is because many studies have proven the
effectiveness of ginger root and bay leaves in reducing fat oxidation and preserving the
cellular structure of the heart by inhibiting the oxidants released as a result of the frying
process [8, 9].

2. Materials and Methods
Materials Used in the Experiment
- Virgin olive oil
- Ginger roots
— Bay leaves

Experiment design

The 20 Albino/c mice, aged from 12 to 15 weeks and weighing between (120-124)
grams, were distributed into four groups, with 5 animals for each group, as shown below.

—  The control group was given drinking water and food daily for 30 days. The feed
consisted of yellow corn-soybean meal (44%) - corn gluten (62%) - barley - a
mixture of vitamins and mineral salts - limestone - dicalcium phosphate - salt.
Food - L-lysine monohydrochloride (98.5%)-methionine.

— The feed was fried in olive oil at the smoke point for 10 minutes, then filtered to
get rid of the remaining oil, and then mixed with the non-fried feed in a ratio of
(1:1), because the fried feed alone caused the death of the mice.

— The feed was fried in olive oil mixed with fresh and chopped ginger roots at the
smoke point for 10 minutes, then filtered to get rid of any remaining oil, and then
mixed with the unfried feed in a ratio of (1:1).

— The feed was fried in olive oil mixed with bay leaves at the smoke point for 10
minutes, then filtered to get rid of any remaining oil, and then mixed with the
unfried feed in a ratio of (1:1).

Preparing histological sections

Fixation, Washing, Dehydration, Clearing, Infiltration, Embedding, Sectioning and
Trimming, Staining, and Mounting were done based on the Luna method [10].

3. Results
Control group

Microscopic examination showed the normal structure of the heart tissue, where the
cardiac muscle fibres are closely packed together with central oval nuclei, as in Figure 1.
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Figure 1. A section of the heart of a mouse from the control group, showing the normal
structure of the muscle fibres (A), as well as their central, oval-shaped nuclei (B). (H&E,
X400)

The group whose feed was fried in olive oil

The results showed congestion and hemolysis, as well as degeneration and
disintegration of the cardiac muscle fibres and bleeding between the muscle fibres. A dense
infiltration of inflammatory cells was also observed. As in Figures 2 and 3.

Figure 2. A section of the heart of a mouse from the group whose feed was fried in olive
oil, showing congestion (CON), hemolysis (B), degeneration and disintegration of cardiac
muscle fibres (C), and bleeding between muscle fibres (H). (H&E, X400)
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Figure 3. A section of the heart of a rat from the group whose feed was fried in olive oil,
showing dense infiltration of inflammatory cells (A), hemolysis (B), the disintegration of
cardiac muscle fibres (C), and bleeding between muscle fibres (H). (H&E, X400)

The group whose feed was fried in olive oil with ginger roots

The results showed the appearance of tissue lesions in both forms (4 and 5),
including congestion and degeneration of the cardiac muscle fibres and their
disintegration, in addition to the presence of blood bleeding between the fibres. There was
no improvement compared to the group whose fodder was fried with fried olive oil alone.

Figure 4. A section of the heart of a mouse from the group whose feed was fried in olive
oil with ginger roots, showing congestion (CON), degeneration of the cardiac muscle fibres
and their disintegration (D). (H&E, X400)
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Figure 5. A section of the heart of a mouse from the group whose feed was fried in olive
oil with ginger roots, showing degeneration and disintegration of the cardiac muscle fibres
(D), and bleeding between the muscle fibres (H). (H&E, X400)

The group whose feed was fried in olive oil with bay leaves

The results showed an almost normal appearance, as there was disintegration in
some cardiac muscle fibres and bleeding between the muscle fibres, as in Figure 6, and the
normal appearance of one of the blood vessels, as well as smooth muscle fibres in their
normal shape, as in Figure 7.

Figure 6. A section of the heart of a mouse from the group whose feed was fried in olive
oil with bay leaves. It shows an almost normal structure, as there was disintegration in
some of the cardiac muscle fibres (A), and bleeding between the muscle fibres (H). (H&E,
X400)
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Figure 7. A section of the heart of a mouse from the group whose feed was fried in olive
oil with bay leaves, showing the normal structure of one of the blood vessels (A), as well
as the smooth muscle fibres in their normal shape (B). (H&E, X400)

4. Discussion

Olive oil and other oils with a high proportion of unsaturated fatty acids are more
vulnerable to the hydrolysis, heat oxidation, polymerization, and fission of the feed that
takes place during deep-frying [11]. This explains the incidence of hemolysis and
congestion in the group whose feed was cooked in olive oil, as well as the degeneration
and disintegration of the cardiac muscle fibres and the bleeding between the muscle fibres.

Hydrolysis reactions during the frying of foods in oil lead to reactive oxygen species
(ROS) and trans fatty acids that can cause histological lesions in various organs such as the
heart [12]. Furthermore, the oxidation of oils during frying results in the production of
trans fatty acids and lipid peroxidation as well as modifications to the nature of enzymes
and antioxidant status [13]. Moreover, polymerization reactions produce total polar
compounds, which inactivate the genes of key lipolysis-related enzymes and cause lipid
deposition, oxidative stress, and cytotoxicity [14]. These compounds include triglyceride
dimer (TGD), triglyceride oligomer (TGO), aldehyde byproducts, alcohols, hydrocarbons,
and acrolein [15]. This explains why the group whose meal was cooked in olive oil and
ginger roots did not show any discernible improvement.

The results showed that the fried group treated with olive oil and bay leaves showed
a normal appearance of smooth muscle fibres. This is due to the unique properties of bay
leaves because they are full of antioxidants, some mineral compounds, and phenolic
compounds, which enhanced the olive 0il’s content of phenolic compounds, which helped
in resisting the oxidative stress generated by the frying process, which reduced
Histological lesions are widespread [16].

5. Conclusion

The use of olive oil in the frying process has harmful histological effects on the heart,
and the use of bay leaves during the frying process can have a therapeutic effect on the
histological structure of the heart, while the use of ginger roots does not have any
therapeutic effect on the histological structure of the heart against the toxicity induced by
the frying process of olive oil.
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