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Abstract

Mercury (Hg), a well-known environmental and industrial hazard, exerts a number of toxic
effects in humans and animals. And also it acts as a neurotoxin. In the present experimental
study, the antioxidant and acetylcholine property of mercury intoxicated brain tissue of rat
was investigated. And withdrawal effects of mercury toxicity in the brain tissue with the help
of caffeic acid treatments were also investigated. Caffeic acid at a concentration of 5 mg/kg
body weight, accelerate the oxidation of neurotoxicity induced by HgCl2 (1.29mg/kg Body
weight of the animal). The aim of this study was to investigate the protective potential of
Caffeic acid against Hgcl2 induced brain damage. The antioxidant activities of caffeic acid
concentration were mainly due to the scavenging of lipid peroxide in this system. The oxidant
mechanism for caffeic acid is most likely due to the strong reducing power and weak metal
chelating ability. During the Hgcl2 treatment, the mercury toxicants mainly induced the toxicity
in the brain tissues or rats to exhibit elevated level of lipid peroxidation (LOP). At the same
time the level of enzymic antioxidants Superoxide dismutase (SOD), Catalase (CAT), and
glutathione peroxidase (GPx), AchE activity and non-enzymic antioxidants reduced glutathion
(GSH) were significantly decreased in brian tissues. But during the recovery period (Caffeic acid
treatment on mercury intoxicated animal), are enhances the not only the GSH levels, and also
promote the AchE activities. It leads to protects cell damage against neurotoxicity induced by
mercuric chloride. Histological and histopathogical observation are also supporting these
findings by the way of restoration of brain level or nearl normal level. Thus, result of the
present study caffeic acid exhibited potent antioxidant, neuroprotective activities on HgCl2
induced neurotoxicity in rats.
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INTRODUCTION

Mercury toxicity always promoting continuous
production of ROS and Oxidative stress in CNS leads
to altering their cellular functions and structure of
different organs [1, 2, 3] also altering the bio-
enzymological properties in the tissues of both
animals and humans [4]. Continuous production of
free radicals and oxidative stress is one of the main
mechanisms of tissue damage in animals due to the
heavy metal toxicity [5,6]. The exposure of mercury
and its compounds have been found to be associated
with different organ injury and malfunctioning of
various metabolic activities [7, 8]. Normally oxidative
stress promotes reactive oxygen species (ROS) and
overproduction of antioxidants [9]. Production of
oxidative stress is considered a hallmark in mercury-
induced organ injury [10]. The causative factors of
mercury and its compounds on tissue damage
mechanisms are not clearly established. Most of
research workers confirmed that the mercury and its
compounds are promoting the oxidative stress in
intoxicated tissues leads to cellular damages,
because they are transition metal and it can promote
the formation of ROS such as hydrogen peroxides
[11]. During normal condition, a cell can maintain the
balance between ROS and antioxidant defence
mechanism at optimum level, but an exposure of
certain chemicals can promote ROS in enormous
level and simultaneously inhibit the antioxidant
defence mechanisms naturally [12, 13] leading to
increased lipid peroxidation, protein degradation,
and finally cell death [14]. Mercury and its
compounds readily binds to protein molecules which
is responsible for promoting detoxification
mechanisms against free radical induced cell
damages [15]. Most of researcher’s have explained
that the exposure of heavy metals toxicity stimulates
the production of ROS and the induction of oxidative
stress in different organs [16]. The production of free
radicals causes destruction of proteins and DNA
results in structural alterations and metabolic
disorders [17, 18]. Naturally, formation of free-
radical process causes oxidative deterioration of
lipids leads to promote the production of LPO
content and it also used as an indicator of oxidative
stress. Promoting the imbalance between the
production of reactive oxygen species (ROS) and free
radicals (FR) in the organs due to the accumulation of
LPO content caused the pathogenesis of different
type of diseases, damages and defects [19, 20, 21].
The accumulation of LPO content in the organs get
deleterious effects which results in the production of
the following products such as aldehydes, inter alia,
and malondialdehyde (MDA) and leads to cellular

membrane damages due to oxidative destruction of
polyunsaturated fatty acids [22, 23]. Caffeic acid (CA)
is one of the non-flavanoid catecholic compounds
(the most common phenolic acids). It is easily
available in several species of plants and it also
occurs in vegetables and part of fruits, tea, coffee
and wine [24] and regularly consumed in human diet
[25, 26]. In the past 3 decades the understanding
Caffeic acid and its derivatives protective role have
been clearly demonstrated by number of
experimental works showing that these chemicals
have a variety of functions including acting as
antioxidant and suppressing lipid peroxidation [27,
28, 29]. CA always called as treating agent because it
possesses catechol group and double bond in its side
chain. CA would act as a treating agent because of it
possess antioxidant capacity [30], free radical
scavenging capacity [31] and chelation therapy
against the heavy metal ions [32]. In addition, CA also
carried out number of pharmacological activities
such as inhibition of enzyme activity, antitumor
activity and anti-inflammatory effect and inhibition
of HIV replication [33]. With this point of view, the
present experimental work has been carried out to
assess the potential efficacy of CA on mercuric
chloride induced oxidative damages in the brain
tissue of rats.

MATERIALS AND METHODS

Chemicals

In the present experimental work, Mercuric chloride
(HgCl2), Caffeic acid and all other necessary reagents
of analytical grade were used and it was purchased
from Hi-Media laboratories Ltd, Mumbai, India.
Animals

Healthy male albino rats, Rattus norvigicus (180-200
g) were obtained from the Central Animal House,
Department of Experimental Medicine, Raja Muthiah
Medical College and Hospital Annamalai University
and maintained in an air condition room (25%3 °C)
with a 12-h light/12-h dark cycle. Feed, water and ad
libitum were provided to all the animals. The study
protocols were approved by the Institutional Animal
Ethics Committee of Rajah Muthiah Medical College
and Hospital (Reg No: 160/1999/CPCSEA, proposal
Number: 1156), Annamalai University,
Annamalainagar.

Experimental design

Totally 24 animals were acclimatized in the animal
cages for 15 days. The animals were randomized and
divided into four groups, each group containing six
rats. The toxic dosage of mercuric chloride has been
obtained from our previous study as sufficient to
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elicit mild or moderate oxidative stress for mercuric
chloride.

Group |: Untreated control— the animals were
received standard diet and clean water ad labitum
and observed for 15 days.

Group Il: Mercury treatment—the animals were
received 1.29mg of mercuric chloride/kg body
weight orally every day up to 15 days.

Group lll: Mercuric chloride followed Caffeic acid
treatment— the animals were received Mercuric
chloride followed by Caffeic acid (1.29 mg HgClz/kg
body weight of animal for 15 days followed by Caffeic
acid -5.mg/kg body wt. of animal 15 days
administrated) treatment group.

Group IV: Caffeic acid alone treatment—the animals
were received Caffeic acid (5mg/kg body weight of
animal for 15 days administrated) alone treated.

At the end of the experimental duration, rats were
sacrificed by cervical dislocation. The whole brain
tissues were isolated immediately from the animals
and kept in an ice-cold saline and then used for
estimation of oxidant and antioxidant properties
studies

Estimation of lipid peroxidation (TBARS)

The concentration of LPO/TBARS in the selected
tissues was determined by adopting the method of
Nichens and Samuelson [34]. The known weight of
selected organs (Brain) was isolated from the animal
in a cold room. The isolated organs were immediately
homogenized in Tris - HCL buffer (pH 7.5) for 5
minutes. From the homogenized solution, 1 ml of the
organ (Brain) homogenate was taken in a clean dry
test tube and then 2.0 ml of TBA-TCA-HCL reagent
was added to this content. The contents were mixed
thoroughly with lateral shaking of the test tubes. The
mixture content was kept in an incubation chamber
(boiling water bath (60°C) for 15 minutes and then
the organ mixture content was cooling with the help
of running tap water. After cooling, the mixture was
read the absorbance of the chromospheres at 535
nm against the reagent blank in an UV visible
spectrophotometer (Spectronic -20, Bausch and
Lamb). 1, 1’, 3, 3’ tetra methoxy propane was used to
construct the standard graph. The values were
expressed as n moles of MDA released / 100mg.
Estimation reduced glutathione (GSH) activity

The level of GSH in Brain tissue was determined by
the method of Beutler and Kelley [35]. The isolated
organs (Brain) were homogenized in 5 ml of PBS
buffer with the help of morter and pistle. After
completing the homogenization, the contents were
centrifuged at 2500 rpm for 5 minutes. After
completing the centrifugation, 2 ml of clear
supernatant was taken in a clean dry test tube and
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then mixed with 1.8ml of EDTA solution. To this
content, 3.0ml of precipitating reagent was added
and mixed thoroughly and then kept in the room
temperature for 5minutes before centrifugation. The
mixed content was centrifuged at 3000 rpm for
Sminutes. After centrifugation 2.0ml of the
supernatant was taken in a clean test tube and then
adding the following reagents. 4.0ml of 0.3M
Naz2HPO4 solutions and 1.0ml| of DTNB reagent were
added to the supernatant the color developed was
read at 412nm in an UV spectrophotometer. A set of
standard solutions containing 20-100ug of GSH was
treated similarly. The values were expressed as
ug/100mg protein for tissues.

Estimation of superoxide dismutase (SOD) activity
Superoxide dismutase in the Brain tissue was assayed
by adopting the method of Kakkar [36]. The known
weight of selected organs (Brain) were isolated from
the animal immediately and then homogenized in 2
ml of 0.25M sucrose solution and then centrifuged at
10,000 rpm for 30 minutes in cold condition. After
completing the centrifugation, the supernatant was
taken in a test tube and it was dialyzed with Tris-HCL
buffer (0.0025M, PH 7.4) and it was used for enzyme
assay. In a clean test tube 1.2 ml of dialyzed
supernatant was taken and 1.2 ml of NasP207 buffer,
0.1 ml of PMS, and 0.3ml of NBT reagents were
added. The mixture contents were kept in a water
bath at 30°C for 90 seconds for the purpose of
incubation. After completing the incubation, the
contents were made up to 3.0 ml by adding glass
distilled water and then 0.2 ml of NADH reagents was
added for initiating the reaction. The reaction was
stopped by the addition of 1.0 ml of glacial acetic acid
and then added with 4.0 ml of n-butanol. The
reaction mixture was stirred vigorously and shaken
well. The mixture was allowed to stand for 10
minutes, and then centrifuged for 15 minutes at 3000
rom. After centrifugation the butanol layer was
separated and the colour intensity of the chromogen
was measured at 560 nm in UV spectrophotometer
against butanol as blank and the system devoid of
enzyme served as control. One unit of enzyme
activity is defined as the enzyme reaction which
generates 50% inhibition of NBT reduction in one
minute under the assay condition and is expressed as
specific activity in unit’s / mg protein. The specific
activity of the enzyme was expressed as unit/min/mg
of protein for tissues.

Estimation of catalase (CAT) activity

The activity of catalase in the Brain tissue was
determined by the method of Sinha [37]. The isolated
known weight selected organs (Brain) were
homogenized in 2.0 ml of PBS solution. After
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completing the homogenization, the contents were
centrifuged for 10 minutes at 2000 rpm. After
centrifugation, 0.1ml organ sample (tissue
homogenate) was taken in a clean dry test tube and
the 0.9 ml of PBS and 0.4 ml of H202 were added in
contents and kept in room temperature for 30 to 60
seconds and then 2ml of dichromate acetic acid
mixture was added in the contents and then kept in
an incubation chamber at 37°C for 10minutes. After
completing the incubation period, the contents were
allowed to cool in the room temperature. The colour
developed was read at 620 nm in an UV
spectrophotometer. H202 was used to construct the
standard graph. The values are expressed as g moles
H202 consumed /min/mg protein.

Estimation of glutathione peroxidase (GPx) activity
The activity of GPX in the Brain tissue was measured
by the method of Rotruck [38]. The known weight of
selected organs (Brain) were homogenized in 2.0 ml
of PBS and then centrifuged at 2,500 rpm for 5
minutes. After completing the centrifugation, 0.2 ml
of clear supernatant was taken in a clean test tube
and then the following enzyme mixture was added.
The enzyme mixture contained 0.2 ml of 0.4 mM of
EDTA and 0.1 ml 10 mM of sodium azide. The
reaction mixture was thoroughly mixed well and kept
for two minutes at 37°C in an incubator. After
completing the incubation period, 0.2 ml of reduced
glutathione and 0.1 ml of H,0, were again added to

RESULTS

the above mixture and then again incubated at 37°C
exactly for 10 minutes. The reaction was arrested by
the addition of 0.5 ml of 10% TCA. The colour was
developed and then read at 412 nm in an UV
spectrophotometer. Reduced glutathione was used
to construct the standard graph. The values are
expressed as pu moles of GSH utilized / min / mg
protein tissues.

Histology and histopathological study

For the qualitative analysis of Brain tissue
histoarchitexture, the Brain tissue sample was fixed
in 10% buffered formaldehyde for 48h and
dehydrated by passing successfully in different
concentrations of ethyl alcohol and cleaned in xylene
and embedded in paraffin. Sections of tissue (5-6um
think) was prepared by using a rotary microtome
followed by rehydration and then stained with
heamatoxylin and eosin dye (H & E), which was
mounted in DPX medium for microscopic
observations

Statistical analysis

Values are given as mean £ S.D. for six rats in each
group. The data for various biochemical parameters
were analyzed using analysis of T-test and the group
means was compared by Duncan’s multiple range
test (DMRT) (Duncan) [39] Values were considered
statistically significant when p < 0.05 and the values
sharing a common superscript did not differ
significantly

Effect of Caffeic acid on LOP, GSH and GPx in the brain tissue of HgCl.-Neurotoxicity in control and different

treated groups

(Values expressed as pg/gm wet weight of tissue)

Groups LOP GSH GPx
Control 0.942+0.01 45.26+2.04 12.037+0.24
HgCl2 2.151+0.01 28.58+6.58 6.743+0.162

HgCl>+Caffeic acid 1.803+0.02

Caffeic acid 1.246%0.02

38.42+9.38 10.083+0.38

48.74+8.61 11.513+0.54

Each value is mean  SD for 6 rats in each group. The data for various biochemical parameters were analyzed using analysis of ‘t’ test
and the group means was compared by Duncan’s multiple range test. Values were considered statistically significant at P < 0.05.

Effect of Caffeic acid on SOD and CAT in the brain tis
treated groups

sue of HgCl2-Neurotoxicity in control and different

(Values expressed as pg/gm wet weight of tissue)

Groups SOD

CAT

Control 4.322+0.25 38.28+2.86
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HgCl: 2.332+0.132 21.42+2.14
HgCl+Caffeic acid 3.681+0.123 32.26+1.26

Caffeic acid 4.827+0.013 40.54+2.17

Each value is mean * SD for 6 rats in each group. The data for various biochemical parameters were analyzed using analysis of ‘t’ test
and the group means was compared by Duncan’s multiple range test. Values were considered statistically significant at P < 0.05.

Effect of Caffeic acid on Acetyl cholinesterase (AChE) in the brain tissue of HgCl:-Neurotoxicity in control

and different treated groups

Groups

AChE

Control

HgCl>

HgCl,+Caffeic acid

Caffeic acid

8.437+0.03

4.342+0.15

7.031+0.32

8.231+0.01

Each value is mean % SD for 6 rats in each group. The data for various biochemical parameters were analyzed using analysis of ‘t’ test
and the group means was compared by Duncan’s multiple range test. Values were considered statistically significant at P < 0.05.

Histological and histopathological observation in the brain tissue

A. Control B. Mercury Chloride Treated C. Mercury Chloride + Caffeic acid D. Caffeic acid Alone

Normal untreated brain tissue shows the complete
histo-architecture of cerebral cortex region, nuclei of
neuroglial cell, small blood vessels and Particularly
pyramidal cells. (A)

In the present experimental works, the mercury
intoxicated brain tissue causes deterioration of
neuroglial cells. Neuroglial cells swollen and
underlying blood spaces, shape and size of the

neuroglial cells uniform all regions, increase in
number of vacuolated spaces in the matrix
disintegration or decrease of polymorphic cell nuclei
(B)

During the recovery period, Caffeic acid treatment on
mercury intoxicated rat brain tissue shows that the
damages of the numerous neuroglial cells
regenerated in the cortex region. Shape and size of
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cells increased and inner layer of the cerebral cortex
shows larger polymorphic neuronal and sharply
demarked smaller neuroglial nuclei. The polymorphic
nucleus is surrounded by clear space. (C)

Caffeic acid alone shows a remarkable size of
neuroglial cells and to be thick in condition. The
complete normal untreated histo-architecture of the
brain is maintained (D)

Level of LPO contents in the brains tissue of rats
Table 1 shows the levels of LPO content in the brain
tissue of rat when treated with HgCl2-and followed
by Caffeic acid, Caffeic acid treated alone rats. Our
results indicate that the administrations of Caffeic
acid on mercury intoxicated animals promote the
healthy conditions. During the mercuric chloride
treatment, the level of LPO content was significantly
increased. During the recovery period,
administration of Caffeic acid on mercury intoxicated
brain tissue shows decreased level of LPO content.
Treatment with Caffeic acid significantly decreased
the levels of LPO.

Level of non-enzymatic antioxidants in the brain
tissue of rats

Table 1 shows the levels of reduced glutathione
(GSH) content in the brain tissue of rat when treated
with HgCl2-and followed by Caffeic acid treated
alone rats. At sub-lethal dose of mercuric chloride
treatment, the level of GSH content in the brain
tissue was significantly decreased. During the
recovery period, administration of Caffeic acid on
mercury intoxicated brain tissue shows that the
decreased level of GSH content was increased. This
result suggests that the animal get recovery from the
toxicity effect of mercury with the help of Caffeic acid
administration. Treatment with Caffeic acid alone on
control rat also shows significantly elevated levels of
GSH content in the brain tissue.

Level of enzymatic antioxidants in the brain tissue
of rats

Table land 2 show the levels of enzymatic
antioxidants, the activities of SOD, CAT and GPx in
the tissues are given in respectively. At sub-lethal
dose of mercuric chloride treated brain tissue shows
the lowered the levels of SOD, CAT and GPx activities.
During the recovery period, administration of Caffeic
acid on mercury intoxicated brain tissue shows that
the decreased level of SOD, CAT and GPx activities.
This result also suggests that the animal get recovery
from the toxicity effect of mercury with the help of
Caffeic acid administration. Treatment with Caffeic
acid alone on control rat also shows significantly
increased in levels of SOD, CAT and GPx activities in
the brain tissue.

Level of AChE activity in the brain tissue of rats

Int J Pharm Biol Sci.

Table 3 shows the levels of AChE activities in the
brain tissue of control and treated rats. In the
present experiments, the level of AChE activity was
significantly decreased in the brain tissue of rat when
treated with HgCI2. During the recovery period, the
administration of Caffeic acid on HgClI2 intoxicated
rats brain tissue shows the remarkable increase in
the levels of AChE activity.

DISCUSSION

Reactive oxygen species (ROS) is a term that
encompasses all highly reactive, oxygen containing
molecules, including free radicals and it include the
hydroxyl radical, the superoxide anion radical,
hydrogen peroxide, singlet oxygen, nitric oxide
radical, hypochlorite radical, and various lipid
peroxides. All are capable of reacting with membrane
lipids, nucleic acids, proteins and enzymes, and other
small molecules, causing the cellular damage. ROS
are generated by a number of pathways [40].
Continuous synthesis of ROS promotes major
alterations in sub cellular structural molecules such
as proteins and DNA, lipid per oxidation (LPO) of
polyunsaturated fatty acids and changes of cellular
antioxidant system. In tissue level the measurement
of Malondi-aldehyde (MDA) is a major indicator of
LPO, because it is the end product of LPO [41, 42]. In
general, under the normal physiological condition of
animal’s low level of lipid peroxides occurred in all
the tissues [43, 44]. The formation of lipid per
oxidation mainly affect the protein molecules which
is present in the phosphor lipid bi layers of the
plasma membrane to cause number of deleterious
effects such as increased membrane rigidity, osmotic
fragility, cell membrane destruction and cell damage
[45]. Different type of ROS species (¢OH, 02-, RO,
ROO, and NO) play a vital role in promotion of
chemical-induced cellular damage in tissues and
induce oxidative stress to cause neurodegenerative
disorders [46]. The brain cell damages are mediated
by oxygen derived free radicals by altering the
membranes through peroxidation of
polyunsaturated fatty acids [47, 48]. The formation
of oxidative stress is a serious imbalance between
the synthesis of free radicals and anti-oxidant
properties [49]. Present experimental study also
confirms that an enhanced level of LPO content and
simultaneously decreased level of anti-oxidant
profiles also noticed in brain tissues of rat when
treated with mercuric chloride. Naturally, both types
of enzymatic and non-enzymatic anti-oxidants are
having high potential to scavenge reactive oxygen
species (ROS) [50, 51, 52, 53] had also observed an
increased formation of ROS with the administration
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of mercuric chloride in animals which could lead to
promote the lipid peroxidation and causes oxidative
stress. Formation of lipid peroxidation (free-radical
system) has been suggested to be closely related
with mercury-induced tissue damage [54, 55]. Most
of the experimental works suggested that an
administration of heavy metals might cause oxidative
stress and stimulate ROS [56, 57]. The formation of
ROS might react with cellular biomolecules result in
promotion of LPO content and leads to membrane
damage [58]. The promotion of LPO content induces
alteration in the structure and function of cellular
membrane which could lead to cell injury in the
target organs. An enhanced level of LPO content
suggested an increase in the level of lipid
peroxidation promoted the brain tissue injury and
failure of the antioxidant defense mechanism to
suppress the formation of excess free radicals [59]. It
is well established fact that the brain tissues are
more sensitive to heavy metal toxicity because it is
made up of high concentration of unsaturated lipids
and high rate of oxidative metabolism leads to
oxidative damage occurred [60]. This is also
supported by our findings of the formation of
increased level of MDA in the brain tissue of
mercury-treated animals [61, 62]. The exact
mechanism of mercury intoxication has been linked
to the formation of ROS and oxidative stress and
simultaneously depletion of glutathione and thiols,
all of which cause to promote neurotoxicity in
animals [63]. GSH play a vital role to neutralize ROS
through the glutathione-dependent antioxidant
enzymes and it act as co-factor [64]. Promotion of
antioxidant enzymes is one of the important factor of
defense mechanism against oxidative stress in
animals [65, 66]. During the stress condition, the first
line of defense mechanism consisting of the
following antioxidant enzymes SOD, CAT, and GPx,
should be promoted against oxidative stress which
converts superoxide free radicals into hydrogen
peroxide and then into water and molecular oxygen
[67]. Glutathione peroxidase (GPx) is one of
important hydro peroxidase enzyme that is
responsible for preventing and protecting the organs
from the cellular damages caused by the formation
of free radicals like hydrogen and lipid peroxides. It
also detoxifies the peroxides in cells through the
conversion of H202 to water in the presence of
glutathione as hydrogen donor [68,69]. Normally,
the most of the neuro-toxicants exert their toxic
effects by the way of inhibiting the AChE activity
leads to convulsions [70, 71]. The disturbance and
fluctuations in the activity of different enzymes can
explain some neurotoxicological characteristics of

Int J Pharm Biol Sci.
mercury and its compounds. Most of the
experimental work reported that AChE was

significantly decreased in the brain [72,73,74,75] and
spinal cord [76] of rats when treated with mercury
chloride. Coluccia et al., (2007) [77] have also been
revealed the behavioral and spatial learning defects
in animals due to mercury treatment leads to
cognitive impairment in rats. Cognition functions and
motor activities of neurons are controlled by normal
level of acetylcholine and acetyl cholinesterase
(AChE) activity. The decreasing level of AChE leads to
an accumulation of acetylcholine causing over
stimulation of the receptors of neurons. This
mechanism can promote undesirable effects in
animals. The brain can produce the signal and pass
through the nerve junctions to promote the muscular
movements. Normally neurotransmitter (Ach) is
liberated from one nerve to another nerve to
promote the stimulation of body movements. During
this process Ach is split or hydrolyze by AChE. This is
an important enzyme which is found in various
junctions of CNS and also in nerve endings in various
glands and nodes throughout the body. Mercury and
its compounds are easily binds to the active site of
AChE and decrease its activity. During this time
neurotransmitter (Ach) is not hydrolyzed and it can
readily accumulate in cholinergic sites of nerve
endings in the intoxicated brain [78, 79] leading to
impairment of many physiological factions [74,80].
Storage of AChE and Ach are always playing a vital
role in a delicate state of balance, interacting to the
complex nervous system which controls most of the
body functions [81] like learning and memory
processes as well as locomotors control and cerebral
blood flow [82,83,84,85,86]. Interestingly, AChE will
respond to the development of oxidative stress,
pathogenesis and progression of CNS disorders in
animals [87]. Actually, the use of AChE inhibition as
biomarker to assess the toxic effects of different
xenobiotics both in vivo and in vitro [88]. Caffeic acid
is phenolic compound which is found in most of the
plant parts like fruits, vegetables, tea and wine [24].
Most of the experimental works confirmed the
ameliorative potential of Caffeic acid and it has been
reported to elicit various bioactive properties
including neuroprotective potentials in intoxicated
animals [89, 90, 91, 92]. Pereira et al [93] have been
proven that the Caffeic acid exerts a protective effect
against the oxidative damage in the brain caused by
hydrogen peroxide. Caffeic acid prevents brain
damage as well as behavioral and biochemical
changes caused by heavy metal stress [94]. Further,
Caffeic acid has also been demonstrated to exert
neuroprotective effect against amyloid-beta (Ab)-
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induced neurotoxicity in vitro [95]. Know et al [96]
have also suggested that Caffeic acid exerts a
neuroprotective effect against the oxidative injury in
the brain caused by hydrogen peroxide and it also
ameliorates cerebral ischemia [97]. Lee et al [98] also
established the ameliorative potential of Caffeic acid
against brain damage as well as behavioral and
biochemical changes caused by aluminum-induced
toxicity. Certain type of chemicals alone affects the
nervous system of animals to cause the neurotoxicity
and leads to promote the degeneration of neuroglial
cells [99]. Brain damage, depression and blurred
vision are the symptoms of neurotoxicity [100].
Neurotoxicity promoted by neurotoxins such as:
aluminum, mercury, copper, arsenic, lead and
manganese are altering the normal functions of the
nervous system due to the brain cell damage [101,
102]. Caffeic acid is used to treat many type of
diseases and it is established in most of the
experimental work to proven that it has many very
good effects on human health. But the exact
mechanisms involved in these ameliorative
potentials have not yet been clearly demonstrated.
In the present experimental study evaluated in vivo
effect of the Caffeic acid on the level of AChE activity
in the brain of mercury intoxicated rat. The present
result suggested that the decreased level of AChE
activity was increased to reach near normal level in
the brain tissue of mercury intoxicated rat when
treated with Caffeic acid. Margarat and Jagadeesan
[80] also observed elevated level of AChE activity in
the brain tissue of mercury-intoxicated mice when
treated with penicillamine (antidote). They
suggested that the administration of penicillamine
can promote the increased level of AchE is mainly
due to the decrease in their heavy metal toxicity.
Normally an antidote not only protects the animal
form the adverse effect of heavy metal toxicity but
also promote the cellular growth. The above findings
are supporting our experimental results.

CONCLUSION

In conclusion, mercuric chloride proved to have a
neurotoxic effect and caused neuroglial cell damage
and administration of Caffeic acid can reduces the
resulting damage probably due to its ability to
neutralize or scavenge the free radicals that are
generated by mercuric chloride. This study
elucidated the protective role of Caffeic acid against
mercuric chloride toxicity.
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