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ABSTRACT

This study quantified the protective role of propolis on mercuric chloride
induced neurotoxicity in the brain tissue of rats, Rattus norvegicus. Mer-
cury poisoning induced oxidative stress leading to generation of free radi-
cals and simultaneous alterations in antioxidant mechanismin animals. In
the present research, thelevel of lipid peroxidation (LPO) wasincreased in
the brain tissue of rats at sub-lethal dose of mercuric chloride (2mg/kg
body wt.) treatment for 30 days; and simultaneously decreased level of
glutathione (GSH), glutathione peroxidase (GPx), catalase (CAT) and su-
peroxide dismutase (SOD) contents were also noticed in the mercury in-
toxicated brain tissue. During the recovery period an altered level of anti-
oxidant status was restored to near normal level in the brain tissue of
mercury intoxicated animal, when treated with propolis (200 mg/ kg body
wt.) for another 15 days. Stastical significancewasevaluated usngANOVA
followed by Duncan Multible Range Test (DMRT). The analysis of the
results showed that the Propolis play avital role to detoxify mercury toxi-
cant inthe mercury intoxicated animals.
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INTRODUCTION

Mercury and itscompounds comes from weath-
ering processof earth’scrugt, industria discharge, pest
or disease control agent applied to plants, urban run
off, mining, soil erosion, sewage effluent®. Itisan
inorganic compound that has been used in agriculture
asfungicides, in medicine astopical antiseptical and
disinfectants, and in chemistry asanintermediatein
the production of others compounds®. Mercury and

itscompound are used widely inindustriesand their
hazards to animal have been well docu-
mentedi12172021_ A |though people know the adverse
effect of mercury they used mercury in electric appa
ratus, choloro-alkai plants, caustic soda, and caustic
potash industry etc. aswell asin ayurvedic medicines,
antiseptics, parasiticidal, fungicida effectsand alsoin
thedenstistry for fillingd®71217.2021 Thetoxic effect
of mercury variesaccording to the chemica composi-
tion.
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Propolisisaresinous material, collected by honey
beesfrom plant exudatesthat isused for construction
and repair of honey comb. It has been used for thou-
sand of yearsin folk medicine It has pleasant aro-
matic odor and yellow-green to dark brown color
depending on its source and age'?.1t has a broad
spectrum of biological activitiesagainst hepatitig®*,
arthritist*® and as hepatoprotective agent
againstga actosaming“! econazol € tert-butyl hydro-
peroxide“e! paracetamol 32”2 ethanol 2% and car-
bon tetrachloridel®#"28 induced toxicity. Synergism
between propolis and antibioticg antibacterial
agents*d and with chelators against light metal 3272
and heavy metal intoxication™ has also been pro-
posed.

Themain objective of thisresearchisto evaluate
the effect of mercury onbraintissue of ratsand smulta-
neoudy to find out efficacy of propolisonmercury in-
toxicated rats, Rattus norvegicus.

MATERIALSAND METHODS

Normal adult healthy female rats, Rattus
norvegicus, of thewigtar strain weighing ranging from
200+5g were used in thisexperiments. Theanimals
were procured from the central animal house. All the
animalswere fed on astandard rat feed and water
ad libitum. Experimental protocol was approved by
theinstitutional animalsethicscommittee (IAEC) of
Tamil university. The experimental designisshown
inTABLE 1.

Total weight of diet was kept constant throughout
theexperimenta period. Thechemicas(HgCl, and Pro-
polis) wereadministered orally to theexperimenta ani-
malsthrough cathedral tube. After the scheduled treat-
ments, the animalswere sacrificed by cervica didoca
tionand thenthewholebrain tissuewasisolated imme-
diately inthecold room. Theisolated braintissuewas
used for estimation of lipid peroxidation®, superoxide
dismutasg®, catal asd?, reduced glutathiond? and glu-
tathione peroxidasd™!. Stadticd significancewasevau-
ated usngANOVA followed by DuncanMultibleRange
Test (DMRT).

RESULTS

In the normal untreated control rat, Rattus
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norvegicus, thelevel of LPO and GSH content were
1.817+0.10 (umoles/g wet wt. tissue) and
30.588+0.93 (u moles/g wet wit. tissue). Thelevel of
GPx, CAT and SOD activities were 0.13+0.03
(uMolesy/mg protein/min), 45.493+0.64 (uMoles/mg
protein/min) and 8.954+0.49 (UnitsYmg protein).

At sub- lethal dose of HgCl, fed animal showsthe
increased level of LPO content and simultaneoudy de-
creased level of GSH, GPx CAT, and SOD activitiesin
brain tissue (p<0.05) but during therecovery period
(HgCl, followed by Propolistreatment), thedtered level
of LPO and anti oxidantsenzymeswererestored to reach
normal level (p<0.05). Propolisa onetreatment also
show themaintained level of LPO and antioxidantsen-
zymesrespectively TABLE 2.

DISCUSSION

Theaccumulation of heavy metd inthebrainregion
may interfer with thesynthesi sof specificenzymeswhich
isresponsiblefor brain function andin turn, produces
neurologicd disorder including “Alzhimersdisease” and
encephal opathy®. The oxidativestressmight inducea
defensive antioxidant systemin brainleading to neuro
toxicity. Heavy meta toxicity mainly producescdlular
oxidation inanimalsmainly dueto generation of free
radical §° and other neuro degenerative disorderg**.
Although the neurotoxic effect of mercury are well
known, the underlying biochemica and molecular
mechanismthat lead toimpaired cell function and nerve
cell degeneration in the central nervous system!®” and
mercury induced oxidative stresg®14l,

Theexistence of oxidative stressinthebrainfol-
lowing mercury poisoning“ and haveidentified the
mitochondrid € ectron transport chain not only asthe
target of mercury toxicity, but also asthemost likely
site of generation of excess reactive oxygen species
(ROS)1“7481,

Mercury generates highly toxic hydroxyl radicals
from the break down of hydrogen peroxide, which fur-
ther deplete glutathionestores*®. Thereisevidencethat
glutathione depl etion canlead to neurol ogical damage;
Low levesof glutathionehave beenfoundin parkinson’s
disease and cerebral ischemiareperfusioninjuryt2.

Inthe present investigation, thelevel of LPO con-
tent wasincreased and s multaneoudy GSH, GPx, CAT
and SOD activitieswerereduced in the brain tissues of
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rats treated with mercuric chloride for 30 days
(TABLE 1). These results suggested that mercury
mainly induced oxidative damageinthebrain, because
mercury probably act asinducer of P, iso enzyme
which is secreted by liver organ. Mercury not only
affect the neuronsbut al so affect the hepatocytes. In-
duction of P, enzyme system by mercury may be
responsiblefor itsincreased bio transformationto P=0
analoguein hepatic cell9. After the bio- transfor-
mation takes place the oxidative damage was al so
occurred in brain tissue. Thisresult suggested that
mercury induced lipid peroxidationin brain could pos-
sibly result from an enhanced microsomal oxidative
capacity. Thuselevated level of cytochromeP, would
lead to highratesof radica sproduction, which, inturn,
would favour increased rates of lipid peroxidation.
After biotransformation, an enhancement of oxygen
radical production may be ensured; leadingto anin-
creased level of LPO content was noticed®=,

Anincreasedlevel of LPO content hasmainly due
to high susceptibility of brainto oxidativedisturbed. Be-
cause, it contains alarge amount of PUPA and con-
sumes 20% of the body oxygen“®l. Moreover, in spite
of high amount of oxidative metabolism, brainhasa
relatively low antioxidant defence system?2.

Oxygen free radicalsand hydroperoxides coll ec-
tively termed as reactive oxygen species (ROS). ROS
TABLE 1: Experimental design

Provided standard diet and

Grloup UQ;L??(I)Ied clear water ad libitum and
observed for 30 days
Grou Mercuric 2 mg/kg body weight. Oral
; P~ Chloride  administration daily up to 30
treatment days
200 mg/kg body weight. Oral
Group  Post treatment administration daily up to 15
Il of propolis d
ays
. 200 mg/kg body weight. Oral
Group Propolisalone . X ;
v treatment administration daily up to

15days

are produced by the univalent reduction of dioxygento
superoxideanion (O?). Superoxidedisproportionative
to H,0, and O, catalyzed by super oxide dismutase
(SOD)* d so observed that the endogenousH,O, may
be converted either by catalase (CAT) or GPx toH, 0.
Otherwiseit may generatethe highly reactivefree hy-
droxyl radica (OH). At thetime of mercury exposure,
the brain tissue was completely damaged dueto the
decreased level of SOD, CAT and GPx isoenzymes
evidencedin TABLE 2. Decreased leve of antioxidant
defense system mainly responsiblefor generating hy-
droxyl radicalsleading to promote oxidative damage
by Fenton reaction"%,

During the recovery period (administration of pro-
polison mercury intoxicated rats) thealtered level of
antioxidant system wasrestored. Theincreased level
of LPO content in mercury intoxicated braintissuewas
significantly decreased to near normal levd. It indicates
that the braintissuewas d owly recovered from the ef-
fect of mercuric chloridetoxicity. Propolis supplemen-
tation not only promotestheregenerative capacity and
asodiminatesand nullify themercury toxicity inrats.

Pogt-trestment of propolissupplementation onmer-
cury fed animal siso-enzymes (GPx, CAT and SOD)
areelevated to reach near normal level. Theelevated
level of GPx convertsH, O, or other lipid peroxidesto
water or hydroxy lipidsandintheprocess, GSH iscon-
verted to oxidized glutathione (GSSG)Z.

Induction of LPO by mercury suggest thet cell mem-
brane permeability may beaffected by thisprocess? 2,
Administration of propolis protected the brain mark-
edly against mercury induced toxicity by diminishing
LPO. Propoliscontainsawidevariety of phenolic com-
pounds mainly flavonoids. Phenolicsprovides protec-
tion  asgood antioxidands against LPO induced
pathogenesig?! and also act aseffective chelatorsfor
severa toxic meta iong¥. Antioxidantshaveaproac-
tive effect against tissueinjury inthe pathogenesis of

TABLE 2: Levd of lipid peroxidation and antioxidantsin thebrain tissue of ratstreated with mer curic chloridefollowed by

propoalis
Parameters Control HgCl, HgCl,+Propolis Propolis
Lipid peroxidation (nmoles/g wet tissue) 1.817+0.10  3.500+0.52* 1.734+0.06** 1.709+0.09
Reduced glutathione (umoles/g wet tissue) 30.588+0.93 20.557+0.29* 30.853+0.74** 34.468+0.11
Glutathione peroxidase (1M oles/mg protein/min) 0.13+0.03 0.093+0.05* 0.135+0.03** 0.142+0.09
Catalase (LM oles/mg protein/min) 45.493+0.64 27.182+0.67*  46.250+0.69**  48.352+0.69
Super oxide dismutase (Units/mg protein) 8.954+0.49 3.242+0.22* 9.255+0.01** 12.668+0.39

Mean=S.D of six individual observation, * (P<0.05) group | compared with group 11, ** (P<0.05) group Il compared with group 111
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which LPO may beinvolved .Quercetin, amajor com-
ponent of propolis, iswell known to inhibit LPO by
scavenging freeradica sand/or transition meta iong*.
Thismay be dueto thefavorabl e capacity of propolis
to pass through the membrane and to accumulatein
both hydrophilic and hydrophobic environmentsfor
protecting cellsagainst oxidative stressand scavenging
freeradica 9%, The present study demonstratesthat
adminigtration of propolishasatherapeuticrolein pre-
venting mercury induced oxidativestressinbraintis-
e

From theseresultswe concludethat Propolisplay
aprotectiverolein brain damage against mercury in-
duced oxidativestressin animals.
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