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Protective Role of Caffeic Acid in Cognitive
Dysfunction and Oxidative Stress Induced by
Colchicine in Rats
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ABSTRACT

Purpose: Alzheimer’s is a disease affecting mostly the Older population leading to the
deterioration of cognitive capabilities. The protective effect of Caffeic acid in Colchicine-
induced dementia was evaluated in the current study. Materials and Methods: Colchicine
was administered intracerebroventricularly (ICV) to the lateral ventricle of the brain (at
the coordinates 0.8 mm posterior to bregma, 1.8 mm lateral to the sagittal suture,
3.6 mm below the cortical surface) using robotic stereotaxic apparatus that results in
Alzheimer’s type sporadic dementia. Caffeic acid at the dose of 50 mg/kg p.o, was
administered daily for 25 days starting four days before the colchicine injection and
evaluated for its neuroprotective activity. The spatial memory of animals was evaluated
using Morris water maze followed by biochemical estimations of acetylcholinesterase and
antioxidant markers in the hippocampal and frontal cortex region of the brain. Results:
Intracerebroventricular injection of colchicine in rat brain resulted in decreased cognitive
abilities as evident in escape latency and average speed of the retention trial. Significant
changes in the escape latency were noted in Caffeic acid-treated group. The level of
acetylcholinesterase and antioxidant markers like glutathione, catalase, lipid peroxidation,
superoxide dismutase were significantly changed in the hippocampal region of the rats
but not in the frontal cortex region in the caffeic acid treatment groups. Conclusion: The
current study provides evidence for the neuroprotective and antioxidative potential of
caffeic acid in intracerebroventricularly injected Colchicine-induced sporadic model of
AD.
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INTRODUCTION

Alzheimer’s disease (AD) is the most
prevalent form of dementia that affects
especially the older population above 65
years of age. The symptoms of Alzheimer’s
can be broadly classified into two categories,
the symptoms related to cognition and the
psychological symptoms. The cognition
related symptoms are dementia and loss
of intellectual and language skills. The
psychological symptoms are depression,
aggression, etc.! About 60-70% of cases of
dementia are due to AD. The disease begins
slowly with memory loss and gradually
The brain of the

worsens over time.

individual with AD shows the accumulation
of abnormal proteins, amyloid plaques
and neurofibrillary tangles. The current
pharmacotherapy belonging to two class
Anticholinergics and N-methyl-D-aspartate
receptor (NMDA) antagonist provides only
symptomatic relief of the condition.?

Cholinesterase is the class of enzyme found
in the neuronal and non-neuronal tissues
involved in the hydrolysis of choline-
based esters. Based on the substrate,
Cholinesterase chiefly can be categorized
(AChE), found
and Butyrylcholinesterase

as Acetylcholinesterase
in  synapses,
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(BuChE) present in blood plasma. AChE causes
hydrolysis of neurotransmitter acetylcholine to
choline and acetate ions bringing the reduction of the
neurotransmitter in the synapse and neuromuscular
junctions. The reduction in the synthesis and level of
acetylcholine has been linked to the development of
AD supported by cholinesterase hypothesis.” AChE
is key target to improve the cholinergic deficiency in
neurogenerative disease.” Among the currently available
FDA-approved drugs for AD, one of the potential
therapeutic approaches comprises AChE inhibitors like
Donepezil, Rivastigmine etc. Several phytomolecule
have been explored for the evaluation of inhibitory
activity for AChE enzyme.

Caffeic acid (3,4-dihydroxycinnamic acid) is a phenolic
compound belonging to the class of hydroxy cinnamic
acid, commonly found in tea, coffee, and wine. Caffeic
acid can be obtained from various natural sources such
as Eucalyptus globulus and in foods such as apricots and
prunes. Various studies have been conducted on caffeic
acid, and it was found to possess many pharmacological
activities. It was found to have a potent antioxidant
activity, both z vitro and in vive.® It was also found to
exhibit anti-inflammatory, anti-coagulation,’ antidiabetic
activities’ and neuroprotective effects in various dementia
models.*"" Caffeic acid has been proven beneficial in
hydrogen peroxide induced brain damage,'" Aluminium
induced brain damage."’ Caffeic acid have been reported
to be beneficial for AD by elevating acetylcholine level.
However, the neuroprotective potential of Caffeic acid
has not been explored in the colchicine induced sporadic
model of AD. Colchicine has been proven to induce
the behavioural, biochemical and pathological changes
as that of sporadic AD."” Hence, in this current study,
for the first time the neuroprotective role of caffeic
acid has been investigated in the intracerebroventricular
colchicine induced cognitive deficit and oxidative stress
model of AD in rats.

MATERIALS AND METHODS

Animals

Male Wistar rats of 150-200 g used in the study were
obtained from the Central Animal Research Facility,
Manipal Academy of Higher Education, and housed in
propylene cages (3 animals per cage). The temperature
and humidity were maintained at 23 = 3°C and 55 *
5%, respectively. The animal handling and care were
carried out according to the Committee for the Purpose
of Control and Supervision of Experiments on Animals
(CPCSEA) guidelines, and the study was approved by
the Institutional Animal Ethics committee, Manipal.

$458

Drugs and chemicals

Colchicine was purchased from Tokyo Chemical
Industry chemicals, Tokyo. Caffeic acid was obtained
from Sigma-Aldrich, USA. All other chemicals and
reagents that are used in the study were of analytical
grade and obtained from Sisco Research Laboratories
(SRL) Chemical, India.

Treatment regimen

The animals were divided into five groups with six animals
in each group, namely Normal control, Sham control
with artificial cerebrospinal fluid 5 pL, Disease control
where intracerebroventricular injection of colchicine
in artificial cerebrospinal fluid was done,'*"” Standard
group which was treated with Piracetam 100mg/kg 7p
(given for 25 days) plus intracerebroventricular injection
of colchicine in artificial cerebrospinal fluid (15 pg
Colchicine/5 pL. ACSF) and Test group administered
with Caffeic acid 50 mg/kg, p.o (Given for 25 days) plus
intracerebroventricular administration of Colchicine
in artificial cetebrospinal fluid (15 pg colchicine/5 pL
ACSF). The treatment of various drugs, surgery and the
experiments were conducted as per the regimen shown
in Figure 1.

Intracerebroventricular administration of
Colchicine

Prior to the beginning of the surgical procedure, the
frame of the apparatus was cleaned propetly using
70% ethanol. Thiopental sodium (45mg/kg of) was
administered to anesthetize the rats. The animal’s head
was then fixed propertly into the frame of the apparatus
and an incision was carefully made along the midline of
the scalp. The administration of colchicine was done in
the lateral ventricle at the coordinates 0.8 mm posterior
to bregma (AP), 1.8 mm lateral to sagittal suture (ML)
and 3.6 mm below cortical surface (DV)."* The rat
was infused with colchicine 154¢ in 5 #L of artificial
cerebrospinal fluid (in mM; 147 NaCl, 2.9 KCl, 1.6

Spatial memory: Morris water maze test

Acquisition
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o A Retention
trial

N S I PR SO S Y B
Treatments Day0 Day 3 Day7 Day14 Day16 Day 19  Day20 Day21
of standard  i-¢.vCOL |
And test are L L
started 4 activity
days before
and
continued till
end of study

activity activity

Actophotometer

Day 21: Brain homogenate will be tested for biochemical tests

Figure 1: Treatment schedule and plan of the experiment.
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MgCl,, 1.7 CaCl, and 2.2 dextrose) using quintessential
stereotaxic injector and the microsyringe was left there
for 2 min to avoid back flow. In Sham group only ACSF
was administered without Colchicine. The scalp was
closed by suturing and the antibacterial betadine was
applied on the area where the incision was made using
sterile cotton to prevent any infection.

Evaluation of spatial memory using Morris water
maze

The spatial memory of the rodents was evaluated using
Mortis water maze."” This is a behavioral assessment
which can be attributed to the proper functioning of
the hippocampus and parts of the brain responsible for
spatial memory. Mortis water maze consists of circular
tank of 150 cm diameter and a height of 40 cm with a
platform in the maze. The maze was filled with water
2 cm above the platform. The water was made opaque
and the platform was divided Into four quadrants- A,
B, C, D and the platform, which is 10 cm in dimension,
was placed in the D quadrant, named as Island zone.
An acquisition trial was performed for 4 consecutive
days. Each animal was trained in 4 trials by placing it in
different quadrants and allowed to find the platform in
60 sec. In each of the four trials, the animal was placed
in a different quadrant sequentially. After the animal
reached the platform, it was allowed to remain on the
platform for 15 sec. If the animal does not reach the
platform even after 60 sec, then it was manually directed
to the platform and placed on it for 15 sec. The animal
was then kept outside for 30 sec before placing it in
another quadrant for the next trial.

The retention trial was performed on the 5% day after the
acquisition trial. Similar to acquisition trials, the animals
were given 60 sec for the trial and only one trial for each
animal. The platform was removed in the retention
trial and assessed whether the animal remembers the
platform by evaluating the latency to the island zone.
Parameters such as escape latency, average speed, total
zone entries, and path efficiency were measured to
evaluate the difference in the performance of rats across
different group.

Locomotor activity evaluation by Actophotometer

The Gross locomotor activity was evaluated using a
digital actophotometer, on the days 3, 7, 14 following
the ICV administration of colchicine. To ensure the
least effect of the external environment in animal
behaviour the actophotometer was placed in a dark,
sound attenuated, ventilated room. The animal was
placed on the 30 cm?® closed arena that is equipped with
light sensitive infrared photocells. The animal was placed
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in the actophotometer for 3 min to get acclimatized and
then observed for 10 min. The results were expressed as
counts/10 min."

Brain isolation and homogenization of
hippocampus and frontal cortex

After the end of probe trial, the rats were euthanized by
administering a high dose of thiopental. Perfusion was
done by injecting 20mL of ice-cold normal saline. The
brain was removed from the cranial vault, two lobes of
the frontal cortex and hippocampus were isolated and
stored at -20°C. 10% w/v of the tissue homogenate was
prepared in 0.1M ice cold Phosphate buffer (pH 7.4)
using an Ultra-Turrax T25 homogenizer at the speed of
6000 rpm for 15 min and the tissue homogenates were
measured for the following biochemical parameters.

Estimation of acetylcholinesterase enzyme activity

Ellman’s method was followed for the estimation of
acetylcholinesterase activity, which is a cognitive marker
that indicates loss of cholinergic neurons.'” To the 5
pL acetylthiocholine iodide 25 pl. of 5,5-dithiobis-
2-nitrobenzoic acid (DTNB) was added, followed by
650 uL of 0.1M phosphate buffer and finally 100 pL
of homogenate was added. The absorbance was then
checked for 180 sec at 412 nm in UV spectrophotometer.

Estimation of glutathione (GSH) levels

To 200 pL of tissue homogenate, 200 uL. of 10%
Tricholoacetic acid (TCA) was added, mixed well,
centrifuged at 4000 rpm for 15 min at 4°C and the
supernatant was collected." In a 96-well plate, 150 uL. of
phosphate buffer followed by 25 ul. of DTNB solution
and finally 25 puL. of supernatants were pipetted and
incubated for 10 min. The absorbance was recorded at
420 nm using ELISA plate reader and GSH levels were
calculated.

Estimation of catalase activity

The method by Aebi,' was followed where a cuvette was
taken and washed properly using distilled water. To this
cuvette 800 uL. of the prepared PBS- H O, was pipetted
and 20 pL of tissue supernatant was added. Absorbance
was recorded at 240 nm for 60 sec using kinetic method
in UV spectrophotometer.

Estimation of lipid peroxidation

100 pL of prepared TCA-TBA-HCI reagent was taken,
to which 100 uL of the tissue homogenate was added.
This solution was subjected to heating on a water bath
maintained at a temperature of 90°C. Pink colour was
formed with heating and the solution was centrifuged
at 5000 rpm for 5 min at 4°C. The supernatant was
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collected and the absorbance was measured at 532 nm
using ELISA plate reader."”

Estimation of superoxide dismutase activity

The test uses adrenaline bitartrate. A cuvette was taken
and added with 740 pl. of the carbonate buffer. To this
20 pL of tissue homogenate and subsequently 100 uL of
adrenaline bitartrate were added and the absorbance was
measured at 480 nm for 60 sec in UV spectrophotometer
by using kinetic method.”

Statistical Analysis

The data obtained by performing the tests were evaluated
by applying ANOVA. GraphPad prism was used for the
analysis and the data was expressed as Mean £ SEM.
A two-way analysis of variance was applied for the
acquisition data as well as locomotor activity and body
weights. Bonferroni’s post-hoc test was used. To evaluate
the retention trial data and the data of biochemical
estimations one-way ANOVA was applied with tukey’s
post-hoe. p<0.05 was considered statistically significant.

RESULTS

Acquisition trial parameters

Significant alteration was not observed in the escape
latency of the disease group in comparison to sham
group in the acquisition trial indicating all the rats of
different groups have been properly trained. Also,
Piracetam and caffeic acid treated groups did not show
any difference in the escape latency when compared
to the disease group which is shown in Table 1. The
difference was not observed in the path efficiency of
the disease group in the acquisition trial when compared
to the sham group. Piracetam and caffeic acid treated
groups did not show any significant difference in the
path efficiency when compared to the disease group as
shown in Table 1.

Retention trial parameters

In case of retention trial, a rise was observed in the escape
latency time of disease group which was significant
when compared to the Sham group. Similarly, there
was a reduction in escape latency time in the treatment
groups of Piracetam and caffeic acid as compared to
colchicine only administered disease group as shown in
Figure 2.

In case of path efficiency, significant difference was not
seen in Colchicine treated disease group compared to
sham group. Piracetam and caffeic acid treated groups
did not show significant difference in path efficiency
in comparison to disease group which is shown in the
Figure 3.

Locomotor activity and Body weight

On day 3, a significant decrease in the number of
counts/10 min was observed in the piracetam and
caffeic acid treated groups when compared to the
disease group. However, disease group did not show
any difference in the counts/10 min, when compared
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Figure 2: Effect of i.c.v administration of colchicine and other
treatments, such as Piracetam and Caffeic acid on the escape
latency of retention. Data (n=6) is represented as Mean +
SEM, where *** p<0.001 when compared to the sham group
and ### p<0.001 when compared to disease group.

Table 1: Effect of ICV administration of colchicine and other treatments, such as Piracetam and Caffeic acid on

escape latency and path efficiency of acquisition trial. Data (n=6), represented as Mean + SEM.

Mean £ SEM (s)
S.no Group Treatment Day 1 Day 4

Escape latency Path efficiency Escape latency Path efficiency
1 Normal Saline 31.44 £4.703 0.1663 + 0.03662 7.550 + 1.0210 0.3933 + 0.02997
2 Sham ACSF 20.97 +2.929 0.3458 + 0.06339 10.700 £ 2.4220 0.1369 + 0.02558
3 Disease | . v | 3599:7437 0.1588 + 0.06582 14.800 + 1.4420 0.2000 + 0.03253
4 Standard Piracetam 42.62 +7.357 0.1279 + 0.03271 6.228 + 1.7330 0.4303 + 0.09182
5 Test Caffeic acid 32.90 + 5.258 0.2601 + 0.08130 5.811 £ 0.6047 0.5120 + 0.02161

S460 Indian Journal of Pharmaceutical Education and Research | Vol 55 | Issue 2 [Suppl] | Apr-Jun, 2021




Raviteja, et al.: Caffeic Acid in Colchicine Induced Dementia Rodent Model

to ACSF treated sham group. Significant difference
was not noticed between the groups on day 7 and 14 as
represented in Figure 4.

On day 1, an increase in body weight of caffeic acid
treated group was observed, in comparison with the
disease group. On Day 21, significant increase in the
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Figure 3: Effect of i.c.v administration of colchicine and other
treatments, such as Piracetam and Caffeic acid on the path
efficiency of retention trial in rats. The data is represented as
Mean = SEM, where (n=6).
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Figure 4: Effect of i.c.v administration of colchicine and other
treatments, such as Piracetam and Caffeic acid on locomotor
activity. Data (n=6), represented as Mean + SEM and
compared using two-way analysis with Bonferroni’s test as
the test. ### p<0.001 and # p<0.05 when compared to disease
group administered with Colchicine.

body weight of piracetam and caffeic acid treated groups
was observed when compared to disease group. Disease
group had no significant difference in body weight when
compared to ACSF treated sham group on both day 1
and day 21 as represented in Table 2.

Effect on acetylcholinesterase (AChE) activity

Colchicine treated disease group showed no elevation
in the acetylcholinesterase activity compared to sham
group in both hippocampus and frontal cortex. A
significant decrease was observed in Vehicle, Piracetam
and caffeic acid treated group of animals in the
acetylcholinesterase activity when compared to disease
group in hippocampus. But no change in the frontal
cortex was seen as represented in Figure 5.

Effect of Caffeic acid on catalase activity

The catalase activity of disease group was significantly
decreased when compared to the sham group in the
hippocampal region of brain. Piracetam significantly
clevated the catalase activity when compared to that
of disease group in hippocampus with no effect on
catalase activity of frontal cortex. However, caffeic acid
did not affect the catalase activity in both hippocampus
and frontal cortex of brain significantly as compared to
colchicine treated disease group. A significant change
was not seen in the catalase activity of the frontal cortex
of the treatment groups as compared to disease groupas
represented in Figure 6.

Effect of Caffeic acid on Glutathione (GSH) level

Significant difference was not observed in the levels of
glutathione of disease group when compared with that
of the ACSF treated sham group of the hippocampus.
Significant elevation in the glutathione level was noted
in the treatment groups when compared to the disease
group. Significant rise in the level of glutathione was
noticed in the standard group administered with the
piracetam compared to the disease group as represented
in Figure 7.

Table 2: Effect of ICV administration of colchicine and other treatments, such as Piracetam and Caffeic acid

on Body weights. Data (n=6), represented as Mean + SEM where, #P<0.05 when compared to disease group

administered with Colchicine.

Mean * SEM (g)
S.no Group Treatment Dose
Day 1 Day 21
1 Normal Saline - 220.2 +3.198 2253 +2.741
2 Sham ACSF ICV 5uL ACSF 219.7 £ 2.305 221.8 £ 3.790
3 Disease ICV Colchicine 15 pg/ 5 yL ACSF 222.2 + 2.587 222.3 £2.871
4 Standard Piracetam 100 mg/kg 238.8 + 8.600 2455 +9.383 #
5 Test Caffeic acid 50 mg/kg 243.3 +£8.168% 2425+ 7.251#
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Figure 5: Effect of i.c.v administration of colchicine and other treatments, such as Piracetam and
Caffeic acid on the acetylcholine esterase activity (AchE) activity of the rat frontal cortex and
hippocampus. Data (n=6) is represented as Mean = SEM, where # p<0.05, ## p<0.01 when compared to
the disease group.
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Figure 6: Effect of i.c.v administration of colchicine and other treatments, such as Piracetam and
Caffeic acid on the catalase activity on the hippocampal and frontal cortex region of brain in rats.
Data (n=6) is represented as Mean + SEM, where # p<0.05, ### p<0.001 when compared to the disease
group, *** p<0.001 when compared to the sham group.
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Figure 7: Effect of i.c.v administration of colchicine and other treatments, such as Piracetam and
Caffeic acid on the glutathione levels of the hippocampus and frontal cortex in rats. Data (n=6) is
represented as Mean + SEM, where, #p<0.05 ## p<0.01, and ### p<0.001, when compared to disease
group.
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Effect of caffeic on lipid peroxidation (LPO) level:

There was significant rise in the level of LPO in the
hippocampus region of disease group when correlated
to the sham group. In case of the treatment groups;
piracetam and caffeic acid groups, significant reduction
in the LPO level was noticed when compared to the
disease group. Significant difference was not observed
in LPO level in the frontal cortex of disease group
as compared to sham group. However, significantly
increased LPO level was observed in the piracetam
group in comparison to the disease group as represented
in Figure 8.

Effect of caffeic acid onsuperoxide dismutase
(SOD) activity

The disease group did not show any significant difference
in the SOD activity, when compared with sham group

Hippocampus-LPO level
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of the hippocampus. A significant increase in the SOD
activity of hippocampus was noticed in the caffeic acid
group when it was compared with the disease group. As
in hippocampus, no significant difference was observed
in the SOD activity in the frontal cortex of disease
group when compared with sham group. Significant
rise in the SOD activity was noticed in the caffeic acid-
treated group in comparison to that of disease control
group as shown in Figure 9.

DISCUSSION

AD is a neurological condition causing the decline
in cognitive capabilities such as dementia, loss of
executional skills, etc. The brains of people suffering
from AD can be seen with characteristic formations
of Neurofibrillary amyloid plaques

tangles and

Hippocampus-LPO level

L]

2000+
T

1500+

1000 i

ga

MDA/mg of protein

nmaol

Figure 8: Effect of i.c.v administration of colchicine and other treatments, such as Piracetam and
Caffeic acid on the lipid peroxidation levels of the hippocampus and frontal cortex in rats. Data (n=6) is
represented as Mean * SEM, where, *** p<0.001 when compared to the sham group and ###p<0.001 and

##p<0.01 when compared to the disease group.
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Figure 9. Effect of i.c.v administration of colchicine and other treatments, such as Piracetam and
Caffeic acid on the superoxide dismutase (SOD) activity in the hippocampal and frontal cortex region
of rats. Data (n=6) is represented as Mean + SEM, where #p<0.05, ##p<0.01 when compared to the
disease group.
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along with many other pathologies. In the current
study, the compound caffeic acid was evaluated in
colchicine induced intracerebroventricular model for
its neuroprotective activity. Piracetam was selected as
a standard drug since learning as well as memory are
assessed in this study. It was reported that piracetam
upregulates AMPA receptors and other ionotropic
receptors involved in learning and other cognitive
functions. For this reason, piracetam which is a mild
cognitive enhancer was selected as a standard.”* Spatial
memory of the animals was used as a parameter to
evaluate the cognitive functioning and the evaluation
of this spatial memory is carried out in Morris water
maze apparatus. Acquisition trial and retention trial were
performed using this apparatus. From the acquisition
trials, the data such as escape latency, average speed,
cumulative distance to the target and path efficiency
were calculated. In retention trial, the escape latency,
average speed, path efficiency and total zone entries
were calculated.

Administration of colchicine in the lateral ventricle of
the brain causes the conditions similar to that of the
AD. The lateral ventricle contains the choroid plexus
which contains a plexus of modified ependymal
cells responsible for the production of cerebrospinal
fluid (CSF). The lateral ventricle is a C-shaped cavity
that begins at the temporal lobe and travels along the
frontal and parietal lobes before being terminated in
the interventricular foramina. It is also connected to
occipital lobe. There are two lateral ventricles in each
lobe of the cerebrum and it is filled with CSE**

The injection of Colchicine into the lateral ventricles
precipitates cognitive dysfunction similar to that of
the Alzheimer’s disease. Colchicine is a microtubule
destabilizing protein which binds the tubulin proteins,
dephosphorylates and destabilizes these tubulin proteins,
which are a pivotal constituent of the cytoskeletonleading
to the loss of neuronal structural integrity and inhibits
axonal transport. This causes the accumulation of
protein substances such as amyloid-beta and well-formed
structures similar to that of Neurofibrillary tangles
(NFTs) in actual disease by damaging tubulin proteins.
This eventually leads to increased immune activity,
increased oxidative stress and neuroinflammation. It was
observed that the intracerebroventricular administration
of the Colchicine leads to the destruction of cholinergic
neurons and other neurons involved in the learning and
memory processes."?

The actophotometer was used to evaluate the locomotor
activity of the animals that were subjected to different
treatments. The locomotor activity was evaluated since it
was reported that intracerebroventricular administration

S464

of Colchicine will elevate the anxiety levels in the rats.?
Hence, to evaluate whether the colchicine injection has
produced any effect of the anxiety levels and effect of
piracetam and caffeic acid on this anxiety, locomotor
activity was assessed. The locomotor activity was
assessed on day 3, 7, 14 from the day of the colchicine
injection. On day 3 although disease group did show
an increase in the number of counts/10 min compared
to that of ACSF treated sham group, this difference
was not significant. However, Piracetam and caffeic
acid treatment groups showed a considerable decrease
in the number of counts/10 min compared to that of
the disease group. On day 7 and day 14 no significant
difference was observed in the counts/10 min of
disease group compared to the ACSF treated sham
group. Piracetam and caffeic acid groups did not show a
significant difference in counts/10 min when compared
to that of the disease group. The body weights of the
animals were frequently recorded to keep a track of
the overall health of the animals. A significant increase
in the body weight of the rats of caffeic acid group
was observed when compared to the disease group.
However, disease group did not significantly alter the
body weight compared to the ACSF treated sham group
on day 1. On day 21, there was a significant decrease in
the body weight of the disease group compared to that
of the ACSF treated sham group and caffeic acid group
showed a significant increase in the body weight, when
compared to the disease group.

Acetylcholinesterase is an enzyme that is responsible
for the breakdown of acetylcholine and termination of
the cholinergic signalling. In most Alzheimer’s cases,
acetylcholine levels go down and acetylcholinesterase
activity increases, which is attributed to the memory loss.
Hence estimation of acetylcholinesterase activity serves
as a marker for the cognitive function.” Accounting
for around 50%-60% of the overall cases of dementia
among persons over 65 years of age. The past two
decades have witnessed a considerable research effort
directed towards discovering the cause of Alzheimer’s
disease with the ultimate hope of developing safe
and effective pharmacological treatments. This article
examines the existing scientific applicability of the
original cholinergic hypothesis of Alzheimer’s disease
by describing the biochemical and histopathological
changes of neurotransmitter markers that occur in the
brains of patients with Alzheimer’s disease both at
postmortem and neurosurgical cerebral biopsy and the
behavioural consequences of cholinomimetic drugs
and cholinergic lesions. Such studies have resulted
in the discovery of an association between a decline
in learning and memory, and a deficit in excitatory
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amino acid (EAA) In the current study, frontal cortex
and hippocampus is tested for acetylcholinesterase
activity. The disease group had no significant change in
acetylcholinesterase activity compared to ACSF treated
sham group, in both frontal cortex and hippocampus.
Piracetam and caffeic acid groups did not significantly
decrease the acetylcholinesterase activity compared to
that of the Colchicine administered group.

Stress induced by oxidative damage is one of the
pathologies that is involved in the AD. This elevation
in oxidative stress is either of the two mechanisms-
excessive generation of free radicals or damage to
the antioxidant system in the tissues. In case of AD,
characteristic formation of plaques and NFTs eventually
increases oxidative stress. Hence, to evaluate the extent
of oxidative stress in this model and to evaluate the
effect of piracetam and caffeic acid’s treatment on this
oxidative stress, oxidative markers such as superoxide
dismutase activity, catalase, glutathione and lipid
peroxidation were evaluated. The tissue homogenates
of frontal cortex and hippocampus are tested for these
oxidative markers.

CONCLUSION

Based on the data obtained from the current study,
Colchicine when injected intracerebroventricularly (ICV)
produced cognitive dysfunction and pathology similar
to that of AD. 50mg/kg of caffeic acid and piracetam
100mg/kg used in the present study have shown the
neuroprotective activity. Rats treated with caffeic
acid showed decreased latency period in water maze,
decreased acetylcholinesterase level in hippocampal
region of brain. Caffeic acid improved the cognitive
function and memory in the Colchicine induced cognitive
damage by relieving the oxidative stress. However,
for detailed understanding of the proper molecular
mechanism involved in the neuroprotective activity of
Caffeic acid is unclear. Detailed further molecular level
studies are warranted for proper understanding of the
alteration in the neuroinflammatory marker level as well
as the level of amyloid beta and neurofibrillary tangles
(majorly present in the AD brain) due to the treatment
of caffeic acid.
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ABBREVIATIONS

SAD: Alzheimer’s Disease; NMDA: N-methyl-D-
aspartate  receptor; AChE:  Acetylcholinesterase;
BuChE: Butyryl cholinesterase; CPCSEA: Committee
for the Purpose of Control and Supervision of
Experiments on Animals; ACSF: Artificial cerebrospinal
fluid; AP: Anteroposterior; ML: Mediolateral; DV:
Dortsoventral; ICV: Intracerebroventricular; DTNB:
5,5’-dithiobis-2-nitrobenzoic acid; TCA: Tricholoacetic
acid; GSH: Glutathione; ANOVA: Analysis of variance;
LPO: Lipid peroxidation; SOD: Superoxide dismutase;
NFTs: Neurofibrillary tangles.
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SUMMARY

Colchicine was administered intracerebroventricularly
(ICV) to the lateral ventricle of the brain using robotic
stereotaxic apparatus that results in Alzheimer’s type
sporadic dementia. Caffeic acid at the dose of 50 mg/
kg p.o, was administered daily for 25 days starting four
days before the colchicine injection and evaluated for
its neuroprotective and antioxidant activity. Significant
changes in the escape latency was noted in both
hippocampal and frontal region of the brain in Caffeic
acid-treated group. The level of acetylcholinesterase,

antioxidant

markers like glutathione, catalase,

lipid peroxidation, were significantly altered in the
hippocampal region of the rats but not in the frontal
cortex region.
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