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Tualang honey attenuates glutathione depletion in the rat hippocampus following kainic acid administration
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Abstract

Excitotoxicity mediated neurodegeneration by kainic acid (KA) was shown to cause oxidative stress in rats’
brains. Tualang honey (TH), a potential natural medicinal agent, was reported to have many therapeutic
properties; however, its protection against neurodegenerative disorders was limited. This study aimed to
investigate the protective effects of TH on glutathione levels following KA administration in the rats’
hippocampus. Sprague Dawley male rats (n=24) were randomly divided into four groups which are: (i) control,
(i) KA alone, (iii) TH + KA, and (iv) Topiramate (TPM) + KA, and each group was pre-treated orally with either
distilled water, TH (1.0 g/kg) or Topiramate (40 mg/kg), respectively, five times at 12 h intervals. Saline or KA (15
mg/kg body weight) were injected subcutaneously 30 min after the last oral treatment. All animals were
sacrificed 24 h after KA injection and their hippocampus was harvested to assay the level of reduced glutathione
(GSH), oxidized glutathione (GSSG), and GSH:GSSG ratio by using commercially available ELISA kits. The result
showed a significant (p<0.05) decrease in the level of GSH in the KA alone group and was improved by TH pre-
treatment. Meanwhile, the elevation of GSSG level in the KA-induced group was significantly (p<0.05) reduced
by pre-treatments of TH and Topiramate. Remarkably, the pre-treatment of TH was significantly (p<0.05)
increases the GSH:GSSG ratio after KA administration. In conclusion, TH showed potential protective effects to
prevent oxidative stress-related consequences by attenuating the glutathione system in the rats’ hippocampus
after KA administration.
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1. Introduction
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Tualang honey

> Tualandghoney(TH),mostly foundin forests of PeninsularMalaysia,collectedrom
the combsof Asianrockbees“Apisdorsat&, the world’slargesthoneybees| 1. L

> THis a naturalantioxidantagentthat containshigherpolyphenolsandflavoneids ﬁ%&)
compardo otherMalaysiarhoney(d.

» Studieson THin humanand animal models,indicatedthat it may have medicinal
propertiessuchas antibacterial3, antioxidarit[4], anticanee(5], antidiabetic
[6] andpotentialprotectionagainsineurngdlagieadisorders(7].

* Dueto the potentialapplicabilityof THfor therapeutipurposespumeroustudiesare
focusingon the mechanismsof antioxidantaction of THon excitotoxicity-induced *
+ neurodegenerativaodels




Excitotoxicity

> Excitotoxicity is consideredto be an important mechanisminvolved in various
neurodegenerativdiseasesin central nervous system (CNS),such as, Alzheimers

disease[8], Parkinsorisdisease [9 amydtrgphic lateral sclerosis[1Q and
epilepsy 11t

> Excitotoxicity is a phenomenonthat describes the toxic actions of excitatory
neurotransmittersprimarily glutamatewherethe prolongedadtivationof glutamate
reogptotsstarts a cascadef neurotoxicitythat ultimatelyleadsto the loss of neuronal
functionandcell death[12

> Excitotoxicityis commonlyinducedexperimentallyby chemicatonvulsantsparticularly

kainicacid I
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Kainic acid (KA) is a specific agonist of ionotropic glutamaie " ... . ..
receptorgiGIuR} anda strongheundtoxin > o 0%
KA acts on kainate receptors(KARs)in the CNSand imitates the
excitotoxin action of glutamatein models of neurodegenerative
disorders[13.

TheKAbindingto KARscausesa numberof cellulareventsjncludingthe influx
of G+ into cells,the productionof readtiveoxygen specias(ROSknd ... “[L ——
reactive nitrogen species (RNS), which leads to the mitochondrial o

Activation of KA receptorshas been reported to causedecreasesin the
glutéthione(GSH )pool in a numberof brain areasandin culturesneurons,

suggestinghatdisruptionof intracellularGSHhomeasiasiss responsible
for this injury [14.



Glutathione system

> Amajorendogeneoysrotectivesystemis the glutathionaedox Sdatveses
cycle G8His a key componenbf the cellulardefensecascade uﬁ
againstinjury causedy RO 15.
Altered GSH metabolism
» GSHwas shownto modulatethe level of R@DSand participates u
in the cellularresponseo levelof oxidativestress[15.
> GSH displays high intracellular concentrationsin brain Kesess rodismbme
includinghippocampiif §. I
> Previousfindings reported that GSHis essentialfor repair
processesin hippocampal neurons exposed to oxidative E’

damageénducedy KA[1718




Aim of the study

v This study aimed to investigate the protective effediion glutéthione
levelfollowing KAadministration in the ratdlippocamptis

v In the present experiment, we evaluate the amoUBSdIGSS@nd

GSHIGSSGiriatio the rats’ hippocampus after the injection of KA and its
effect on TH.
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2. Methodology
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- Sprague Dawley male rats, n = 24

+

1. Control, n =

0.5 mL of distiller
water

2.KAonly,n=

0.5 mL of distiller
water

3.KA + TH, n

0.5 mL of Tualang
honey (1 g/kg)

4. KA + TPM, n

0.5 mL of Topiramatg,
antiepileptic drug (40
mg/kg)
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Methodology
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g"/)//Pretreated orally for 5 times at 12 hours interval
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Rats were injected
subcutaneously with KA
30 min after the last oral
¢ treatment

Kainic acid
(15 mg/ky, s.c)

L ..-f
24 hours post KA injection, all rats were
sacrificed and hippocampus was removed.

GSH, GSSG (ELISA kits),
GSH/GSSG ratio
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Results

Level of GSSG in rats hippocampus among all groups
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Discussion

TH has been reported to contain various bioactive compoundsjncluding flavoneids (catechin
kaempferal naringenin luteolin and apigeni and phendlic acids (gallic syringic benzoic,trans-
cinnami¢p-coumaricandcaffeicacids)that possessieuroprotectivandantioxidantproperties[19.

Forexample apigenininhibits the KAinducedexcitotoxicity of hippocampatellsin a dosedependent
mannerby quenchindROSandinhibiting the depletionof GSHevels[20.

Besides that, gallic acid has been demonstratedto decrease ROS production and lipid
peroxidationin KAinducedPd ZellsR}

It is postulatedhat the neuroprotectivand antioxidantpropertiesof THmay be exertedby flavonoids
and possibly other polyphenoliccompoundsas well as the synergisticeffectof bioactivecompounds ‘

[23

Thisfindingswas in similar with previousstudywhich revealedhat THattenuatedhe decreasef dSH
in the cerebellunand GSH/GSSé€atio in the brainstemafter 24 h of KAadministration[23.




4 Conclusions

‘ O THshowedpotential protectiveeffectsto
prevent the oxidative stress related
consequences by attenuating the
glutethione system in the rats’
hippocampuafter KAadministration

Q Furtherstudy needto be carried out to
determineother biomarkersof oxidative
stressto confirm the neuroprotectiveof
THin hippocampuafter KAinduction
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