World Journal of Dairy & Food Sciences 12 (1): 13-18,2017

ISSN 1817-308X
© IDOSI Publications, 2017
DOI: 10.5829/idosi.wjdfs.2017.13.18

Clinicopathological Effect of Thermally Processed Oil
on Albino Rats with Albumin as Modulating Effect

"Marwa Ahmed Mahmoud, 'Mouchira Mohi-Eldin,
’Nahed Abdel-Aziz and 'Mohie Haridy

"Department of Pathology& Clinical Pathology,
Faculty of Veterinary Medicine, South Valley University, Qena 83523, Egypt
’Department of Food Hygiene and Control,
Faculty of Veterinary Medicine, Sohag University, Sohag, Egypt

Abstract: Repeated heated oils (RHO) at high temperatures are resulting in thermal oxidation of the oils which
eventually can promote formation of compounds with adverse nutritional implications and potential hazards
to human health. The present study was designed to evaluate deleterious effect of RHO on albino rats and the
effect of albumin supplementation on the impact of RHO. Twenty four rats were established and divided into
4 groups (n= 6) for the experiment. Group 1 was fed 7ml fresh oil on 93gm ration and served as control. groups
2,3& 4 were treated with 7 wt% RHO, 7 ml repeated heated oils plus 7% of (2.4 gm of albumin dissolved in 100
ml of distilled water shaked for 20 minute), distilled water plus 2.4% albumin, daily for one month. Blood and
serum samples were collected for hematological and biochemical examinations. No significant changes were
observed in hematological parameters in all groups in comparison with control. Alkaline phosphatase, Gamma
glutamyl transferase (gamma-GT) and Malondialdehyde (MDA) were significantly increased in group 2 in
comparison with control, while (gamma-GT) and MDA were significantly decreased in groups 3& 4 when
compared to group 2. Urea and creatinine were significantly increased in groups 2& 3 in comparison with
control. Superoxide dismutase was significantly decreased in group 2 when compared with control and
significantly increased in groups 3& 4 in comparison with group 2. It could be concluded that RHO disrupted
the hepatic and renal parameters with increases in the oxidative stress, which was repaired by albumin protein

treatment.
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INTRODUCTION

Deep frying oil is the most common and one of the
oldest methods of food preparation worldwide. However,
using frying oils repeatedly can produce constituents that
not only compromise food quality but also can promote
the formation of compounds with adverse nutritional
implications and potential hazards to human health [1].
Cooking oil is sometimes reused due to its stability at high
temperatures [2]. During frying process, various chemical
reactions occur, such as thermal oxidation, hydrolysis and
polymerization, due to the exposure of the oil to high
temperatures in the presence of air and moisture. As a
result, cooking oil decomposes and forms volatile

compounds and various monomers and polymers [3]. At
higher temperatures, thermal oxidation of the oil causes
configuration of the fatty acid to change from cisisomer to
transisomer. This configuration change causes the
polyunsaturated fatty acids to acquire undesirable
properties associated with saturated fatty acids, such as
their correlation with increased serum total cholesterol
levels and low-density lipoprotein [4]. Other studies
reported that reactive oxygen species (ROS), also present
in these oils, as inhibitors of mitochondrial function which
may also affect health negatively [5].

Nowadays, most of Egyptian people fed on frying
foods, used several times for long period, such as French
fries, food (Timia) from popular restaurants. In Japan it
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was reported that administration of diet containing 7%
practically used frying oil for 12 weeks induced severely
damaged liver and kidneys in Wister rats [6].

Many antioxidative substances have been isolated
from natural materials including food [7] especially from
both hen egg yolk and egg white protein hydrolysates
[8-10]. It has been reported that egg-yolk hydrolysates
exhibit antioxidant capacity in a linoleic acid oxidation
system [10]. Therefore, peptides with these properties
could be considered as alternative antioxidative to the
synthetic preservatives.

The aim of this work was to evaluate deleterious
effect of RHO (Repeated heated oils) on albino rats and
the effect of albumin and casein supplementation on the
impact of RHO.

MATERIALS AND METHODS

Materials

Experimental Animals: Twenty four adult male albino rats
weighing 100+£20 gm and obtained from animal house,
Laboratory Animal House, Qena, Egypt were used in this
study. Animals were housed in stainless-steel cages in a
clean ventilated room at 40-60% relative humidity and
temperature of 25+2°C. They were fed on rodent diet and
water was provided ad libitum throughout the experiment
period. They were left for two weeks to adapt the place of
the experiment. Housing and management of the animals
and the experimental protocol were conducted as
stipulated in the Guide for Care and Use of Laboratory
Animals Guidelines of the National Institutes of Health
(NIH) and approved by research ethical committee of
Faculty of Veterinary Medicine, South Valley University,

Qena, Egypt.

Chemicals:

*  Fresh oils composed of edible oil refined sunflower
and soybean oil, were obtained from Holding
companies for food industries (Cairo, Egypt).

* Repeated heated oils that was used for frying several
times through one day, obtained from restaurant at
Sohag governorate, Egypt.

* Albumin was obtained as pure white powder in a
package of 200 gm capacity, was purchased from
Biodiagnostic Co. (Giza, Egypt).

*  Serum aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) estimated using the
technique delineated by Reitman and Frankel [11].
Alkaline phosphatase (ALP) was assessed via
method of Belfield and Goldberg [12]. Gamma

glutamyl transferase (GGT) was performed [13]. Serum
urea, creatinine and uric acid kits were obtained from
Spectrum  Diagnostic Laboratories (Cairo,
Egypt),respectively catalog Nos.(291 000), (393
000),(246 002),(318 001), (235001).

*  Serum urea, creatinine and uric acid were estimated
by methods of Fawcett and Scott [14], Bartels et al.
[15] and Barham and Trinder [16] respectively. Kits
were obtained from by Spectrum Diagnostic
Laboratories (Cairo, Egypt).

» Lactate dehydrogenase (LDH) was estimated by
using the method of kits obtained from Spectrum
Diagnostic Laboratories (Cairo, Egypt) (catalog
No.278 002).

* Serum total cholesterol and triglyceride were
assessed by the techniques of respectively. Serum
high density lipid (HDL) was calculated according to
Lopez-Virella et al. [17]. Kits were obtained from by
Spectrum Diagnostic Laboratories (Cairo, Egypt).
Respectively catalog No. (230 002), (314 002), (266
001)

*  Superoxide dismutase (SOD) was evaluated by the
technique of Nishikimi ef a/. [18]. Malondialdehyde
(MDA) concentration was measured according to
Ohkawa et al. [19]. kits were obtained from
Biodiagnostic company (Giza, Egypt).Respectively
catalog No.(SD 25 21), (MD 25 29).

Methods:
Experimental Design: The rats were weighed and divided
into 4 groups (n=6).

Group 1: The rats given fresh oil orally at dose 7 ml oil on
93 gm ration (7% of weight of ration) daily for one month.

Group 2: The rats were administered repeated heated oils
orally at dose 7 ml. oil on 93 gm ration ( 7% of weight of
ration) daily for one month.

Group 3: The rats were given 7 ml repeated heated oils,
plus 7% of (2.4 gm of albumin dissolved in 100 ml of
distilled water shaked for 20 minute) (0.16 gm albumin/ 6
rats added on 93 gm ration), daily for one month.

Group 4: All rats were given 7% of (2.4 gm of albumin
dissolved in 100 ml of distilled water shaked for 20 minute)
(0.16 gm albumin/ 6 rats added on 93 gm ration) daily for
one month.

Clinical signs and mortality rate of animals were daily
recorded along experiment period.
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Blood samples were collected under general
anesthesia through injection by use of [xylazine (10mg/kg)
and ketamine (100mg/kg)] for hematological and
biochemical examinations. All rats were sacrificed after 30
days.

Specimens from livers were collected and washed by
physiological saline immediately after scarification. Small
part from each tissue (0.5 g) was homogenized using
electrical homogenizer in phosphate buffer (5 ml), pH 7.4
on ice. Tissue homogenates were centrifuged at 4000
r.p.m. for 15 min at 4°C. Resultant supernatants were kept
at -80°C till used for assessment of oxidative stress
biomarkers in hepatic and renal tissues.

Statistical Analysis: Statistical analysis was done using
one-way analysis of variance (ANOVA). It was done to
compare between control and other treated groups,
followed by post-hoc analysis (Dunnett's test) using
SPSS (Statistical Package for Social Sciences) version 17
[20]. The data were presented in form of Mean + Standard
Deviation. The difference was considered statistically
significant when P< (0.05).

RESULTS

Hematological Findings: Table 1 shows non-significant
changes in the RBCs counts, Hb. conc., PCV%, MCV,
MCH and MCHC% values of groups 2, 3& 4 in
comparison with group 1.

Table 2 shows non-significant changes in WBCs
counts and differential leucocytic counts of groups 2, 3&
4 in comparison with group 1.

Table 1: Effect of RHO on hematological finding

Biochemical Parameters: Table 3 shows significant
elevation (P<0.05) in ALT and (gamma-GT) of group 2
when compared to group 1. In contrast, (gamma-GT)
significantly decreased (P<0.05) in groups 3& 4 when
compared with group 2. ALP was not significantly
changed in groups 3& 4 when compared to group 1.
AST& ALT were not significantly changed in all treated
groups 2, 3& 4 in comparison with group 1.

Table 4 shows significant elevation (p<0.05) in urea
and creatinine in groups 2& 3 when compared with
group 1. Moreover, uric acid level in group (2) was
significantly increased (p<0.05) in comparison with group
1. There were non significant changes in levels of urea,
creatinine and uric acid in group 4 in comparison with
group 1. The levels of urea and creatinine in groups
3& 4 were significantly decreased (p<0.05) when
compared to group (2). Moreover, level of uric acid was
significantly decreased in group 4 (p<0.05) when
compared to group (2)

Table 5 shows the level of lactate dehydrogenase
(LDH) activity in groups, 2, 3& 4 was significantly
increased (p<0.05) when compared to group (1). However,
LDH activity was significantly decreased (p<0.05) in
groups 3& 4 when compared to group 2.

Table 6 shows significant increases in cholesterol
level of groups 2 & 4 was detected when compared
with control group (P<0.05). In case of triglyceride,
there was significant elevation detected in group 2
when compared with control. Level of HDL was
significantly increased in groups 2& 3 in comparison
with control one. While group 4 recorded significant
decrease in HDL

Blood parameters

Groups RBC's(x 10%/mm?) Hb.(gm/dl) PCV(%) MCV(fl) MCH(pg) MCHC(%)
Group (1) 5.7+0.7 10.0£2.2 27.7+£5.1 444 +53 17.3£1.4 39.1+2.1
Group (2) 6.1£0.6 10.8+1.4 32.443.1 53.2+1.6 17.741.3 33.543.3
Group (3) 6.7+0.6 12.6+1.7 352447 523423 18.7+0.8 35.840.7
Group (4) 6.3+0.2 11.2+1.3 32.0+3.1 50.2+3.7 17.5+1.2 34.9+1.1
Table 2: Effect of RHO on differential leucocytic count.

Differential leukocytic counts
GroupsGroups WBCs(x 10¢/mm?) LymphocytesCount MonocytesCount GranulocytesCount
Group (1) 7.9+0.8 5.9+0.4 0.5+0.1 1.5+0.4
Group (2) 5.7+1.2 43+1.2 0.5+0.1 0.9+0.2
Group (3) 7.6+2.4 1.6+5.4 0.1+0.7 0.7+1.5
Group (4) 7.2+1.3 0.8+5.5 0.1+0.4 0.5+1.2
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Table 3: Effect of RHO on liver function tests

Liver function tests

Groups (gamma-GT) (IU/T) ALP(IU/) ALT (IU/) AST (IU/l)
Group (1) 8.2+0.3 b 374.0+3.6 5.6+2.1 8.3+1.5
Group (2) 9.7+0.5a 385.0+5.0a 8.3+1.5 10.6+1.1
Group (3) 8.0£0.5 b 3723425 5.0£1.0 8.3£1.5
Group (4) 8.1+0.3 b 377.0+2.0 5.0+1.0 7.0+1.0
a— significant difference when compared with normal group (G.1) when P<0.05.
b-significant difference when compared with group (G. 2) when P<0.05.
Table 4: Effect of RHO on kidneys function tests
Kidney function tests
ParametersGroups Urea (mg/dl) Creatinine (mg/dl) Uric acid (mg/dl)
Group (1) 20.0+4.5 0.6+0.1 4.5+0.4
Group (2) 41.741.2 a 1.44£0.1 a 5.4+0.4a
Group (3) 17.3£32 b 0.5+0.1 3.740.1b
Group (4) 16.6+3.1b 0.620.1 3.740.2b
a— significant difference when compared with normal group (G.1) when P<0.05.
b~ significant difference when compared with group (G. 2) when P<0.05.
Table 5: Effect of RHO on LDH
Groups Groups Lactate dehydrogenase (LDH) (IU/1)
Group (1) 1334.0+150.4
Group (2) 2242.0+102.8 a
Group (3) 1593.0+61.2 ab
Group (4) 1591.0+58.0 ab
a— significant difference when compared with normal group (G.1) when P<0.05.
b~ significant difference when compared with group (G. 2) when P<0.05.
Table 6: Effect of RHO on lipid profiles
Parameters
Lipogram
Groups Cholesterol (mg/dl) Triglyceride (mg/dl) HDL(mg/dl) LDL(mg/dl)
Group (1) 483428 70.0+8.6 61.6£1.5 27.3+2.1
Group (2) 60.6+4.0a 107.3+11.2a 66.6+1.5a 27.46+2.1
Group (3) 56.0+5.2 80.0+20.0 63.2+0.7a 23.2+1.7
Group (4) 56.6+1.5a 72.0+£9.6 60.6+1.5b 18.4+0.6ab
a - significant difference when compared with normal group (G.1) when P<0.05.
b - significant difference when compared with group (G. 2) when P<0.05.
Table 7: Effect of RHO on oxidant and antioxidant status
ParametersGroups
Oxidative and antioxidants enzymes
Groups MDA (pmol/l) SOD(IU/) GSH(IU/)
Group (1) 6.3+0.9 584.0+6.0 0.00140.0003
Group (2) 8.840.9 a 95.0+3.0 a 0.001+0.0006
Group (3) 59+1.1b 660.7+24.9 b 0.002+0.0006
Group (4) 5.740.25 b 661.0+13.5b 0.0014+0.0006
a ~ significant difference when compared with normal group (G.1) when P<0.05.
b - significant difference when compared with group (G. 2) when P<0.05.
in comparison with group 2 (P<0.05%). There was a Table 7 shows significant increase (p<0.05%) in the

significant decrease in LDL value in group 4 in activity of MDA of group 2 in comparison with group 1,
comparison with groups 1& 2. Other groups don't exhibit while it was decreased (p<0.05%) in group 3&4 when
any changes with P<0.0. compared with group 2. Also, SOD level was significantly
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decreased in group 2 when compared with control &
significantly increased in groups 3& 4 in comparison with
group 2.

DISCUSSION

Our work revealed non-significant changes of RBCs
counts, Hb. conc., PCV%, WBCs counts, MCV, MCH and
MCHC% values of all exposed and treated groups in
comparison with control. Moreover, differential leucocytic
counts showed non significant difference between groups
when compared with control one. These results are
opposite to views of Mesembe et al. [21] who mentioned
that there was significant decrease in RBCs count,
hemoglobin conc. and PCV% on blood of albino rats fed
on thermoxidized palm oil diet. Also, El-bialy et al. [22]
recorded significant increase in total leukocyte count,
neutrophil and basophil percentages while lymphocyte
percentage showed a significant decrease when albino
rats were fed basal diets mixed with 15% g/g of fresh oil.

Biochemical analysis exhibited that ALP and GGT
enzymes recorded significant elevation (P<0.05%) in
group (2) when compared with control, while, groups
treated with albumin recorded significant improvement in
comparison with group 2. Level of urea in groups 2& 3
showed significant increases when compared with
control. Moreover, creatinine level of groups 3 was
significantly increased when compared with control. On
contrast, uric acid level showed significant increase in
group 2 in comparison with control. This due to
generating reactive oxygen species (ROS) present in
repeatedly heated vegetable oils which are potential in
causing deleterious effects on normal function of cells
[23]. Oxidative damage may accumulate over time, thereby
contributing to cell injury and pathologies [24]. Over
production of reactive oxygen species and lipid
peroxidation result in wide range of disorders in variety of
the organs such as liver and kidney [25, 26]. Moreover,
oxidative damage to lipid architectures can ultimately lead
to disorganization and dysfunction as well as damage to
membranes, enzymes and proteins [27].

Significant increase was detected in cholesterol and
triglyceride level of groups 2 when compared with control.
Level of HDL was significantly increased in groups 2 & 3
in comparison with control one. Significant decrease in
LDL value in group 4 in comparison with groups 2, other
groups didn't exhibit any changes when P<0.05.
Additionally, significant changes were characterized by
decrease in lactate dehydrogenase level of groups 3, 4 in
comparison with group 2. Repeated deep fried oil usually
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changes in chemical composition due to oxidation,
polymerization and denatured oil. During biochemical
changes like lipid profile, cholesterol, ketone body and
NO level increase in plasma in blood [28, 29]. The primary
lipid oxidation products such as peroxides and hydro
peroxides are unstable; they react rapidly with each other
to form secondary lipid oxidation products. It was
demonstrated that lipoprotein triacylglycerol and total
lipids were more oxidized in diet rich in oxidized sunflower
seed [30].

Cells are protected against ROS by a complex
antioxidant system present within the cells, which
includes superoxide dismutase, catalase and glutathione
peroxidase [31]. In the present study, significant decrease
in antioxidants enzymes was observed in group 3. This
may be due to oxidative damage arising from lipid
peroxidation caused by repeated heated oils. As well,
there is an inverse relationship between reduced activities
of antioxidants as SOD and increased lipid peroxidation
products in blood and cardiovascular disease [32].

CONCLUSIONS

It could be concluded that repeated heated oils
disrupted the hepatic and renal parameters with increases
in the oxidative stress, which can be repaired by albumin
protein treatment.
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