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ABSTRACT
Background: Alzheimer’s disease (AD) is a progressive neurodegenerative 
disorder of the brain and is the most common form of dementia. There is no 
known cure for AD, and therefore, alternate therapies are warranted. Multiple 
reports state that nutritional or dietary interventions may have therapeutic 
potential and particularly associating high intake of n‑3 polyunsaturated fatty 
acids to reduce risk for AD. In this direction, we have attempted to study 
the neuroprotective effects of dietary supplementation with canola oil, 
olive oil and rice bran oil in an aluminum chloride (AlCl3)‑induced dementia 
model in Wistar rats. Materials and Methods: In the present study, spatial 
memory of AlCl3‑treated animals, given supplementation with dietary oils, 
was evaluated using the Morris water maze. In addition, brain antioxidant 
parameters, acetylcholinesterase activity and serum biochemical markers 
were evaluated at the end of the study. Results: All dietary oils used in 
the present study showed ameliorative effect on the decline in spatial 
memory due to AlCl3 treatment. However, among the three oils, canola oil 
exerted the most protective effect toward AlCl3‑induced neuronal damage 
by improving spatial memory and brain antioxidant status. Apart from 
serum glucose, none of the biochemical parameters were altered by AlCl3 
or by dietary oil supplementation. Conclusion: The study highlights the 
protective effect of dietary oils rich in unsaturated fats against Alzheimer’s 
dementia. Canola oil showed highest neuroprotective activity against 
AlCl3‑induced dementia in rats.
Key words: Aluminum chloride, Alzheimer’s disease, canola oil, 
n‑3 polyunsaturated fatty acid, olive oil, rice bran oil, spatial memory

SUMMARY
•  Alzheimer’s disease (AD) is the most common form of dementia in elderly

people and is a progressive disease of the brain that leads to shrinkage of
the brain tissue and irreversible loss of neurons. A high intake of omega-3
polyunsaturated fatty acids has been shown to prevent the occurrence of
dementia in elderly population. The present study was designed to evaluate
the neuroprotective properties of three dietary oils, namely, canola oil, olive
oil and rice bran oil in an aluminum chloride (AlCl3)‑induced model of dementia 
in Wistar rats. Wistar rats were administered with dietary oils for 30 days
before induction of dementia using AlCl3. Spatial memory was assessed
using Morris Water Maze apparatus in treated animals. Brain antioxidant

parameters such as catalase, lipid peroxidation and nitrite levels were 
determined. In addition, the levels of acetylcholinesterase in brain and serum 
biochemical estimations were carried out. All the oils showed measurable 
activity in improvement of spatial memory and improved brain antioxidant 
status present in AlCl3‑induced dementia. The study highlights the beneficial 
effects of three dietary oils on spatial memory in experimental model of AD.

Abbreviation used: AD: Alzheimer’s disease; ALA: Alpha-linoleic acid; 
DHA: Docosahexaenoic acid; PUFA: Polyunsaturated fatty acids; MWM: 
Morris water maze; AchE: Acetylcholinesterase; UFAW: University 
Federation for Animal Welfare.
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INTRODUCTION
Alzheimer’s disease (AD) is the most common form of dementia in elderly 
people and is a progressive disease of the brain that leads to shrunken 
brain tissue along with irreversible loss of neurons.[1] Its occurrence 
increases with age, ranging from 1% to 2% at the age of 65 to ≥35% by 
the age of 85. Alzheimer’s dementia is characterized by loss of cognitive 
functions of the brain that affects day‑to‑day activities that involve 
mental faculties such as memory, thinking and behavioral patterns.[2] 
Despite its increasing prevalence, limited therapeutic approaches for the 
management of AD are available. Hence, there remains a need to find 
alternative approaches for decreasing the incidence of AD.
Many epidemiological studies show that a high intake of omega-3  (or 
n‑3) polyunsaturated fatty acids (n‑3 PUFAs) has proven to be beneficial 

in patients suffering from mild to moderate form of AD.[3] PUFAs are 
integral to the functioning of neuronal membranes and for maintenance 
of membrane fluidity which is key for learning and memory.[4] In diet, 
alpha‑linoleic acid (ALA) is considered the most accessible source for n‑3 
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PUFAs and it serves as a precursor for the synthesis of docosahexaenoic 
acid (DHA), which is important for normal brain function. Decreased 
DHA levels are often associated with dementia. In addition, its role in 
multiple neuroprotective mechanisms such as decrease in accumulation 
of arachidonic acid metabolites and amyloid beta‑plaque formation has 
been highlighted in earlier reports.[5] Since mammalian systems are not 
equipped to produce DHA de novo, dietary consumption or synthesis 
from short chain n‑3 PUFAs  (such as ALA) are the only source.[6] 
However, it is known that in the human body, the conversion of ALA to 
DHA remains restricted and is primarily converted to eicosapentaenoic 
acid. Therefore, increased intake of fatty fish has been recommended 
based on epidemiological findings, to provide any protective effect 
of DHA in the body.[7] On similar lines, increased intake of n‑3 fatty 
acids through dietary oils and increased consumption of fish has been 
correlated to decreased risk of incidence of AD in clinical studies,[8] 
substantiating the importance for their adequate dietary intake. In 
this direction, we have attempted to investigate the neuroprotective 
effect of dietary supplementation with n‑3 fatty acid containing edible 
oils in male Wistar rats fed on normal pellet diet, in an aluminum 
chloride (AlCl3)‑induced model of dementia.

MATERIALS AND METHODS
Materials
AlCl3 was procured from Loba Chemie Pvt Ltd., India, and olive oil 
was purchased from Del Monte, Italy. Canola oil and rice bran oil were 
purchased from dève herbes, New  Delhi, India. All other laboratory 
reagents utilized were of analytical grade.

Methods
Animals
All animal experimental protocols were approved by the Institutional 
Animal Ethics Committee. Male Wistar rats, weighing 230–300  g and 
of 70 days old of age, were procured from the Central Animal Research 
Facility. An acclimatization period of 7 days was given to the animals and 
temperature was maintained at ambient temperature (23°C ± 2°C) and 
humidity (50% ± 5%). The animals were kept in groups of two in each 
cage under the standard light and dark cycles (12 h each), in autoclaved 
polypropylene cages which had bedding of sterile paddy husk, food, 
and water provided ad libitum. All animals were fed on normal pellet 
diet containing standard ingredients such as wheat flour (22%), Bengal 
gram flour  (60%), groundnut flour  (10%), skim milk powder  (5%), 
casein (4%), refined oil (4%), salt mixture with starch (4.8%), vitamins, 
and choline mixture with starch (0.2%) in accordance with Universities 
Federation for Animal Welfare  (UFAW) guidelines.[9] All behavioral 
experiments were carried out from 10.00 to 16.30 of the day throughout 
the study in a dark, soundproof, and air‑conditioned room.

Experimental design
The experimental animals were divided into suitable groups containing 6 
animals each [Table 1]. Based on the previous reports on AlCl3‑induced 
dementia models in experimental animals, AlCl3 was freshly prepared in 
distilled water and administered at the dose of 10 mg/kg i.p.[10] The doses 
of dietary oils were based on the normal human consumption of fatty acids 
and were administered at a dose of 3.1 ml/kg p.o.[11] Postacclimatization, 
the animals were grouped and treatments were assigned [Table 1]. After 
the completion of the retention trial (day 5), the animals were dosed with 
dietary oils (day 6 onward). AlCl3 administration was initiated on day 12 
and continued up to day 42, concomitantly with dietary oils, maintaining 
a gap of 30 min between the doses [Figure 1].

Assessment of spatial learning and memory
Morris water maze  (MWM) was used to assess the acquisition and 
spatial navigation memory of the rats[12,13] with a few modifications 
to the original protocol. The maze was constructed as a circular tank 
with dimension 150  cm diameter and 40  cm height and was filled 
with water which was made opaque using a white nontoxic dye and 
the temperature of water was maintained at 27°C. For the experiment, 
the water pool was divided into four equal quadrants  –  Northeast, 
Southeast, Northwest (NW) (D quadrant), and Southwest, respectively, 
by two diagonal lines running across the pool center. An escape platform 
of 10  cm diameter which is submerged 2  cm below the water surface 
was placed in the NW quadrant (or D‑quadrant) during the acquisition 
trials. To avoid visual clues, the maze was housed in a dimly lit room. The 
data were collected and analyzed with the help of a video camera placed 
above the center of the pool linked up to a computerized tracking system 
AnyMaze software, UGO Basile, Italy.

Acquisition trial
All experimental animals were trained to identify the hidden platform 
in acquisition trials, consisting of a session of four trials of 1 min each 
with an intertrial interval of 5 min. At the beginning of each trial, the 
animal was placed into the pool, facing the wall in the middle point of 
a quadrant, and allowed to swim for 1 min. If any animal was unable 
to locate the hidden platform within the trial duration, gentle guidance 
was provided to the animal, to identify the platform. Once the animal 
had identified the platform, it remained there for 30 s. In each of the 
trials, the quadrant was varied so that the quadrant effect is nullified. 
During the acquisition trials, assessment of parameters such as time to 
reach the hidden platform (escape latency) and total zone entries was 
done as an index of acquisition or learning. The escape platform was 
placed constantly in the NW quadrant (D quadrant) during the 4 days. 
The rats which were unable to find the escape platform within 20 s on the 
4th day were excluded from the study.

Retention trials
After the completion of the acquisition trials (on the 5th day), probe trials 
were initiated and the escape platform was removed. The animal was 
placed directly across the quadrant in which the platform was placed 

Figure 1: Experimental design

Table 1: Representing the grouping of experimental animals

Group Treatment Number of 
animals (n)

Normal 
control

0.5% w/v CMC p.o. 6

Disease 
control

AlCl3 (10 mg/kg i.p.) + 0.5% w/v CMC p.o. 6

Olive oil Olive oil (3.1 ml/kg p.o.) + AlCl3 10 mg/kg i.p. 6
Canola oil Canola oil (3.1 ml/kg p.o.) + AlCl3 10 mg/kg i.p. 6
Rice bran oil Rice bran oil (3.1 ml/kg p.o.) + 

AlCl3 10 mg/kg i.p.
6

i.p.: Intraperitoneal; p.o.: per oral
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previously and allowed to swim freely for 60 s before the session ends. 
Retention trial was repeated on the 42nd day on different groups to assess the 
memory. A tracking system (automated) (Anymaze by UGO Basile, Italy) 
recorded and analyzed the path of swimming for each rat and assessed 
various parameters such as swimming distance, time to reach the target 
quadrant (NW latency), time to reach the escape area (escape latency), 
and total time spent in the target quadrant (NW) during the retention 
trials.

Brain biochemical estimations
The biochemical parameters of the brain, such as oxidative stress and 
acetylcholinesterase  (AchE) activity were estimated in all the animal 
groups after the completion of behavioral studies. These estimations 
were done in the frontal cortex and hippocampus.

Tissue homogenization and storage
On the last day of the study, that is, 42nd  day, the animals were 
sacrificed by decapitation immediately after the final retention trial. 
The brain of each rat was immediately removed and the hippocampus 
and frontal cortex was isolated according to the method described 
Glowinski and Iverson.[14] Homogenates of tissue samples (10% w/v) 
were prepared by homogenizing the tissue in ice‑cooled 0.1M 
phosphate buffer pH  7.4 with a Potter–Elvehjem type homogenizer 
fitted with Teflon plunger at a speed of 8000 rpm. The homogenates 
were then centrifuged at 15000  rpm at 4°C for 15  min. The 
supernatant obtained was stored  −20°C, which constituted the 
salt‑soluble fractions. Aliquots of supernatants were taken at the time 
of estimations.

Estimation of acetylcholinesterase activity
Ellman’s method was used for estimation of AchE activity using 
acetylthiocholine iodide as substrate.[15] A reaction mixture is 
prepared that contains phosphate buffer  (2.6  ml, pH  8), followed 
by addition of 0.4  ml supernatant. Acetylthiocholine iodide  (20 
µl) and 100 µl of 5,5’‑dithio‑bis‑2‑nitrobenzoic acid also known 
as Ellman’s reagent were added after it. The absorbance change was 
measured over a period of 4  min at 60 s interval at 412  nm using 
an ultraviolet  (UV)‑visible spectrophotometer and the change in 
absorbance per minute was calculated. The final values were expressed 
as micromoles of acetylthiocholine iodide hydrolyzed per min per mg 
of protein.

Estimation of antioxidant enzymes

Catalase activity
A method described by Aebi et al., 1984 was used for the determination 
of catalase activity.[16] The assay was performed using a UV 
spectrophotometer, by detecting the change in absorbance caused by the 
degradation of hydrogen peroxide. The catalase activity was indicated 
by µmole/min/mg protein.

Lipid peroxidation
The extent of lipid peroxidation is measured quantitatively by the method 
given by Konings and Drijver.[17] The assay is based on the detection of 
malondialdehyde (MDA) levels by the reaction with thiobarbituric acid. 
The absorbance of the resulting complex was measured at 532 nm and 
values were expressed as nmol/mg of protein.

Estimation of nitrite level
Nitrite level in the hippocampus and frontal cortex homogenate 
was estimated with the help of Griess reaction.[18] Briefly, equivalent 
proportions of sample and Griess reagent were mixed and incubated 
for 10 min. The absorbance of the resulting mixture was determined 

at 550  nm. Nitrite levels were calculated using sodium nitrite as 
standard.

Estimation of protein concentration
Total protein was estimated for all tissue samples using Pierce® BCA 
Protein Assay Kit as per the experimental protocol given by Thermo 
Fisher Scientific, USA, using albumin as standard.

Serum biochemical estimations
The blood was withdrawn by retroorbital sinus route into microcentrifuge 
tubes. The tubes were then centrifuged at 10,000 rpm for 10 min at 20°C 
to obtain serum. The estimations were performed for serum markers 
such as cholesterol, triglycerides, high‑density lipoprotein  (HDL), 
and glucose were performed as per manufacturer’s instructions in kits 
obtained from Aspen Laboratories Pvt. Ltd., India.

Statistical analysis
The data were analyzed using GraphPad Prism 5.03 software Suite 230, 
La Jolla, CA 92037, USA. All values were expressed as mean ± standard 
error of the mean and analyzed using one‑way analysis of variance, using 
Tukey’s post hoc test for comparison in between groups. All values having 
P < 0.05 were considered statistically significant.

RESULTS AND DISCUSSION
Results
Effect of dietary oils on spatial memory in aluminum 
chloride‑treated animals

D latency
AlCl3 treatment showed a significant (P < 0.01) increase in the time taken 
to reach the D quadrant, that is, D latency by the animals. Treatment 
with all three dietary oils showed a significant (P < 0.01) improvement in 
the D latency values [Figure 2a].

Time spent in D quadrant
All animals treated with AlCl3 showed a decrease in the amount of time 
spent in the D quadrant. However, animals administered with dietary 
oils showed a marked increase  (P  <  0.01) in the time spent in the D 
quadrant. Animals administered with canola oil and rice bran oil spent 
a greater amount of time in the D quadrant (P < 0.01) as compared to 
untreated animals as well [Figure 2b].

Escape latency
In the present study, treatment with AlCl3 showed a significant 
(P < 0.01) increase in the escape latency values as compared to normal 
animals. Intake of dietary oils in experimental animals also showed 
statistically significant  (P  <  0.01) normalization of escape latency 
values [Figure 2c].

Effect of dietary oils on body weight in aluminum 
chloride‑treated animals
Neither the administration of AlCl3 nor dietary oils had any significant 
effect on the body weight of treated animals [Figure 2d].

Effect of dietary oils on acetylcholinesterase level in 
the hippocampus and frontal cortex of aluminum 
chloride‑treated animals
AchE activity was increased statistically significantly  (P  <  0.01) in the 
hippocampus  [Figure  3b] and also increased in the frontal cortex of 
AlCl3‑treated animals [Figure 4b]. Intake of olive oil caused a decrease 
in AchE activity in the frontal cortex, while it did not cause a marked 
decrease in AchE activity in the hippocampus. On the other hand, 
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administration of canola oil and rice bran oil did not show any marked 
improvement in AchE levels in the hippocampus or frontal cortex of 
treated animals.

Effect of dietary oils on antioxidant markers in hippocampus 
and frontal cortex of aluminum chloride‑treated animals

Catalase activity

A decrease in the brain catalase levels was seen in AlCl3‑treated animals 
[Figures  3a and 4a]. Administration of olive oil to animals showed 
significantly improved catalase levels  (P  <  0.05) in the frontal cortex. 
On the other hand, canola oil treatment also exerted protective effects 

toward the catalase levels in both hippocampus (P < 0.01) and frontal 
cortex. Similarly, rice bran oil administration led to a marked increase 
in catalase levels in the frontal cortex (P < 0.01) and did not show any 
improvement in the hippocampus.

Nitrite levels
AlCl3 administration led to a slight increase in nitrate levels in the 
frontal cortex and significant increase  (P  <  0.01) in the hippocampus 
in experimental animals  [Figures  3c and 4c]. Olive oil administration 
led to slight decrease in nitrite levels in the hippocampus and significant 
decrease (P < 0.01) levels in the frontal cortex. On the other hand, both 
canola oil and rice bran oil showed a significant decrease (P < 0.01) in 

Figure 2: Effect of dietary oils on spatial memory in aluminum chloride‑treated rats demonstrated as (a) D latency; (b) Time spent in D quadrant; (c) Escape 
latency; and on (d) body weight. Where **P < 0.01 as compared to normal control; ##P < 0.01 compared to disease control; ns = nonsignificant

d

cba

Figure 3: Effect of dietary oils on (a) Catalase level; (b) Acetylcholinesterase activity; (c) Nitrite levels; and (d) Malondialdehyde levels in hippocampus of 
aluminum chloride‑treated rats. Where *P < 0.05 as compared to normal control; **P < 0.01 as compared to normal control; ##P < 0.01 compared to disease 
control; ns = nonsignificant

d

cba
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nitrite levels in the hippocampus and failed to show much change in 
nitrite levels in the frontal cortex, rice bran oil leading to an increase, on 
the contrary.

Lipid peroxidation levels

AlCl3 treatment led to a significant increase  (P < 0.05) in brain lipid 
peroxidation levels  [Figure  3d and 4d]. Both olive oil and canola 
oil demonstrated their protective effect by causing a decrease in 
brain MDA levels. On the other hand, rice bran oil administration 
led to a rise in the MDA levels in the frontal cortex, while causing a 
significant (P < 0.01) decrease in MDA levels in the hippocampus of 
treated animals.

Effect of dietary oils on serum biochemical markers in 
aluminum chloride‑treated animals

Serum glucose levels
A significant decrease  (P < 0.05) in serum glucose level was observed in 
AlCl3‑treated animals as compared to normal control [Figure 5b]. Canola oil 
and rice bran oil caused a significant improvement in serum glucose levels 
(P < 0.05; P < 0.01, respectively), while olive oil showed a slight improvement.

Serum cholesterol, triglycerides, and high‑density lipoprotein levels
Both AlCl3 and dietary oils did not show any effect on serum cholesterol 
[Figure 5a], triglycerides [Figure 5c], and HDL [Figure 5d] levels in the 
treated animals.

Figure 5: Effect of dietary oils on (a) Serum cholesterol; (b) Serum glucose; (c) Serum triglycerides; and (d) Serum high‑density lipoprotein. Where *P < 0.05 
as compared to normal control; #P < 0.05 compared to disease control; ##P < 0.01 compared to disease control; ns: nonsignificant

d

cba

Figure 4: Effect of dietary oils on (a) atalase level; (b) Acetylcholinesterase activity; (c) Nitrite levels and (d) Malondialdehyde levels in the frontal cortex of 
aluminum chloride‑treated rats. Where *P < 0.05 as compared to normal control; **P < 0.01 as compared to normal control; #P < 0.05 compared to disease 
control; ##P < 0.01 compared to disease control; ns = nonsignificant

d

cba
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DISCUSSION
AD is one of the leading causes of dementia among the world population. 
Multiple epidemiological studies state that people who consumed higher 
intake of omega-3 fatty acids in their diet have a lower incidence of 
AD.[3] To ascertain the neuroprotective effect of dietary supplementation 
with n‑3 fatty acids enriched oils, animals treated with AlCl3 were 
administered with olive oil, canola oil, and rice bran oil. All the oils used 
in the present study have considerable content of omega-3 fatty acids, 
for example, olive oil (about 1.5%), canola oil (about 9%–11%), and rice 
bran oil  (about 2%) [Table 2 for complete fatty acid composition][19,20] 
and are commonly used as a part of diet worldwide. Canola oil is the 
richest source among these three edible oils (second richest among the 
plant sources). The animals were fed on a normal pellet diet containing 
standard ingredients such as wheat flour (22%), Bengal gram flour (60%), 
groundnut flour  (10%), skim milk powder  (5%), casein  (4%), refined 
oil (4%), salt mixture with starch (4.8%), vitamins, and choline mixture 
with starch (0.2%) as per the UFAW guidelines.[9] All comparisons were 
made with a normal control group and disease control group treated 
with AlCl3, where animals belonging to both groups were fed with a 
normal pellet diet without any dietary supplementation.
In this study, AlCl3 was utilized for induction of dementia in 
experimental animals. Aluminum is a known neurotoxin and has been 
implicated in the pathophysiology various neurological disorders. 
Aluminum and other metals including zinc, copper, and iron can act as 
cross‑linkers of amyloid β‑protein and cause oligomerization, thereby 
causing neurotoxicity. In addition, AlCl3 administration has been 
reported to cause dementia in Wistar rats.[10] The present study utilizes 
spatial memory as a measure of dementia. Spatial memory is a function 
attributed primarily to the hippocampus and frontal cortex. The MWM 
apparatus was used to assess this parameter.[21] The process of learning 
and memory entails acquisition, consolidation, and recall of the learned 
task. During the acquisition trials, the animals learned how to reach 
the escape platform and quickly with each passing day. As per previous 
reports, AlCl3‑induced dementia in experimental animals, leading to a 
characteristic increase in D latency and escape latency, and a decrease in 
the time spent in D quadrant.[22] These observations indicate significant 
reduction in the spatial memory in rats. Canola oil, rice bran oil, and olive 
oil reduced the increase in D latency and escape latency, significantly at 
the end of the study while showing a significant rise in the time spent in 
the D quadrant. These results indicate the possible protective effect of 
omega-3 rich dietary oils toward AlCl3‑induced dementia.
The cholinergic system plays a pivotal role in the learning and memory 
process. Increase in AChE activity is seen in patients suffering from 
AD.[23] Chronic AlCl3 exposure results in increase of AChE levels, which 
contributes to decreased[24] and damage of cholinergic terminals in the 
cortex and hippocampus.[25] Our findings are consistent with earlier 
reports, which also state the cholinotoxic effect of aluminum.[26,27] In the 
hippocampus, all three dietary oils showed a slight decrease in AchE 
levels as compared to disease control. On the other hand, in the frontal 
cortex, only olive oil and rice bran oil showed protective effect toward 
cholinergic transmission.

Oxidative stress is another important contributing factor to the AD 
pathophysiological cascade. Oxidative stress causes increased levels 
of reactive oxygen species, mitochondrial dysfunction, and reduction 
in the mitochondrial membrane potential which further activates the 
mitochondrial apoptosis pathways[28,29] leading to neuronal death. 
Several earlier reports highlight the ability of aluminum to cause 
neuronal damage through extensive oxidative damage to biomolecules 
such as lipids, proteins, and nucleic acids.[30,31] In the present study, AlCl3 
administration to animals, led to the induction of nitrigenic stress, marked 
by an increase in brain nitrite content, increased lipid peroxidation, and 
decreased indigenous antioxidant enzymes like catalase. In the present 
study, canola oil showed the most increase in catalase levels in brain, with 
rice bran oil also showing marked improvement. However, our results 
did not show an improved hippocampal catalase activity with olive oil, 
which shows protective effect in the frontal cortex. Both olive oil and 
canola oil showed decrease in lipid peroxidation in brain. However, rice 
bran oil showed protective effect only in the hippocampus, while leading 
to a marked increase in lipid peroxidation in the frontal cortex. On the 
other hand, nitrite levels were slightly decreased upon treatment with 
olive oil in the hippocampus, while significantly lowered in the frontal 
cortex. Canola oil also showed protective effect toward nitrigenic stress 
in the brain. On the other hand, rice bran oil demonstrated protective 
effect in the hippocampus but failed to show any effect in the frontal 
cortex.
Among serum markers, AlCl3 treatment only showed significantly 
lowered blood glucose, which is similar to earlier reports,[32] while failing 
to affect any other parameters measured in the study. All three dietary 
oils showed increased serum glucose, with respect to disease control, 
with canola oil and rice bran oil showing a significant increase.
Among the three oils taken, we can see that, owing to collective 
evidence, canola oil shows the most consistent protective effect against 
AlCl3‑induced neuronal damage, marked by improved spatial memory 
and improved brain antioxidant status. This is in accordance with its 
omega-3 fatty acid content, which is the highest in the canola oil (among 
the three oils used). However, the authors cannot negate the other 
dietary oils used which also showed improvement in spatial memory 
and therefore there is a need for further long‑term studies for a more 
detailed evaluation of these oils. Future endeavors also warrant detailed 
histopathological evaluation in experimental models for evaluation of 
protection against neuronal damage.

CONCLUSION
All the oils showed measurable activity in decreasing the effects of 
pathophysiological markers present in AlCl3‑induced dementia. The 
study highlights the beneficial effects of three dietary oils on spatial 
memory in experimental model of AD. We conclude that canola oil 
shows the most protective effect, indicating that chronic canola oil 
consumption may decrease the occurrence of AD.
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Table 2: Fatty acid composition of dietary oils used in the study

Dietary oil Saturated fat (%) Unsaturated fat (%)
Olive oil[21] 12 (10 palmitic acid, 2 stearic 

acid)
86 (78 oleic acid, 7 linoleic 
acid, 1 linolenic acid)

Canola oil[21] 6 (4 palmitic acid, 2 stearic 
acid)

92 (56 oleic acid, 26 linoleic 
acid, 10 linolenic acid)

Rice Bran oil[22] 25 (21.5 palmitic acid, 2.9 
stearic acid, 0.6 myristic acid)

75 (oleic acid‑ 38.4, linoleic 
acid‑ 34.4, linolenic acid‑2.2)
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