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Abstract: We investigated the effect of Rosa damascena Mill, essential oil on the development of induced
amygdala kindling seizures. Male Wistar rats were implanted with one tripolar and two monopolar electrodes
in right basolateral amygdala and dura surface, respectively. The control group was injected solvent of essential
oil and two experimental groups were injected 750 and 1000 mg kg™' of essential oil (ip), 30 min before a daily
kindling stimulation. The number of stimulations recuired for the first appearance of seizwe stages was
significantly larger in two experimental groups than in control group. Mean after discharge duration was
significantly different and essential oil reduced the increase of after discharge duration. Mean after discharge
amplitude was also shorter in the groups treated with essential o1l than in control group. Duration time for Sth
stage of seizure at fully-kindled rats was significantly shorter in two experimental groups than control group.
These results suggest that Rosa damascena essential o1l sigmficantly retarded the development of seizure
stages and possesses the ability to counteract kindling acquisition. The flavonoids of Rosa damascena may
act via GABA, receptors as previous studies have proposed for flavonoids of other medicinal plants. More
detailed studies are recommended to define the effective component(s) of Rosa on different types of epilepsy.
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INTRODUCTION

Epileptic  patients have impawed physical,
psychological and social functioning, which may lead to
economic loss and diminished quality of life. Epilepsy, a
chronic disorder of the nervous system affecting 1% of
the world population, is characterized by the abnormal
synchronized firing of a large number of newons. The
large synchronized event is known as a seizure,
paroxysmal discharge, or ictal event (Durand and Bikson,
2001; Smedt et al., 2005). Experimental epilepsy studies
have showed enhancement of transmission in excitatory
systems, particularly glutamatergic systems and the
enhancement mechanisms such as elevated presynaptic
neurotransmitter release, ncreased postsynaptic receptor
sensitivity and altered glutamate metabolism and failure of
mhibitory systems such as GABAergic systems can lead
to seizwre activity. Temporal Lobe Epilepsy (TLE) is the
most common and drug-resistant type of adult focal
epilepsy. The epileptic focus in TLE patients often resides
in mesial temporal structures, such as the mppocampus or
amygdala (or both) and the seizures are complex partial
(Morimoto et al., 2004). Goddard reported in 1967 that
repeated electrical stimulation of the rat amygdala caused
an epileptiform response that increased progressively

in severity. This increase in epileptiform response is
referred to as kindling and has subsequently become
widely accepted as a model of temporal lobe
epilepsy (Michael et af., 1998). Kindling 1s a phenomenon
whereby repetitive, focal sub convulsive stinulation
ultimately results in intense partial and generalized
convulsive seizures (Sarkisian, 2001). The amygdala is the
most sensitive structure for the induction of kindling
{(Shea et al, 2000; Yamashita et al., 2004). In amygdala
kindling the convulsive seizures appear in frontal
motor  cortex and imtially became bilateral through
callosal projections to the contralateral motor cortex
(Coulter et al., 2002). Researches to find out antiepileptic
drugs with minimal side effects are going in many
laboratories for decades but yet we need to find out more
effective medications capable of dimimshing various
symptoms of seizures. Therefore, it 13 recommended to
use new chemicals with natural origins. Rosa damascena
is one of the most important Rosa species for the flavor
and fragrance industries that has been traditionally used
for centuries as an odor with relaxant and anxielytic
effects. In Iranian tradition Rosa leaves are using as
choleretic and laxative (Zargari, 1992) and several
therapeutic effects such as hypnotic (Rakhshandeh et al.,
2004), antispasmodic and relaxant (Boskabady et al.,
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2005), treatment of abdominal and chest pain and also
motropic effects on the heart have been described for the
flowers of Rosa damascena. Recent studies show that
Rosa damascena has anti-HIV (Mahmood et ai., 1996),
antioxidant and antibacterial activities (Basim and Basim,
2003), hepatoprotective (Achuthan et @l, 2003) and
antitussive effects (Shafei et al., 2003). The toxicological
studies of Rose essential have confirmed its safety
(Tisserand, 1995). In the present study, we investigated
the anticonvulsant effects of Rosa damascena essential
oil on the development of amygdala kindling seizures in
Wistar rats.

MATERIALS AND METHODS

Animals: Male Wistar rats (300-350 g) were used
throughout this study. The ammals were housed in
standard Plexiglas cages with free access to food
(standard laboratory rodent’s chow) and water. The
ammal house temperatire was maintained at 24-25°C with
a 12/12 h light/dark cycle, light on at 7:00 am to 7:00 pm.

Stereotaxic surgery: The rats were anesthetized with
ketamine (60 mg kg, i.p.) and xylazine (10 mg kg, i.p.).
Then, they were stereotaxically implanted with bipolar
stimulating and monopolar recording stamnless steel
(Advent Ltd) Teflon-coated electrodes (twisted into a
tripolar configuration), in the basolateral amygdala
(coordinates: A = 2.5 mm from bregma; L. = 4.8 mm from
bregma and DV = 7.5 mm from dura) of the right
hemisphere and Two screw electrodes (earth and
differential) were placed touching in dura surface (Paxinos
and Watson, 1986). The electrodes were fixed to the skull
with dental acrylic. The animals were given 10 days for
recovery after surgery, before the kindling protocol was
started.

Kindling procedure: Ten days after surgery, electrical
kindling was begun by determination of the After
Discharges (AD) threshold in each animal. Kindling
stimulation (2-s, 100 Hz, biphasic square wave pulses of
0.5 ms per half waves), was mitially delivered at 10 pA,
with an ascending series of 10 pA at 5 min intervals, until
at least 5 s AD was recorded (Saberi and Pourgholami,
2003). In this study, ammals were stimulated daily.
Convulsive stages were 1dentified according to paradigm
of (Racine, 1972): Stage 0, no response or motor arrest;
Stage 1 (S1), facial or jaw movements; Stage 2 (32),
addition of head nodding; Stage 3 (S3), unilateral forelimb
clonus; Stage 4 (34), rearing with bilateral forelimb clonus
and Stage 5 (85), rearing, forelimbs clonus and loss of
equilibrium. The ammals were considered kindled after
two consecutive stage 5 of convulsions.
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Animals were cared and handled in accordance with
the Tranian society of animal care (member of international
animal care society) and also local institutional ethics for
animal care.

Preparing the essential oil of Rosa damascena: The
Rosa leaves were prepared from the fields of Golabe Nader
Co (Iran), after identifying the species of the plant by the
botanical specialists of the biological department of
Ferdowsi Univ. (Mashhad, Tran). The essential oil was
1solated from the leaves of the plant by steam distillation
(hydro-distilled) according to the standard method in
the FEuwopean pharmacopoeia and explained method
(Tyler et al., 1988). This part of procedure was conducted
during spring season in the physiology and
pharmacology Department of Ghaem Hospital, Mashhad
Med. Univ.

Effects of Rosa damascena essential oil on the
development of kindling: To mvestigate o1l rose effects
on kindling development, rats were randomly assigned to
a control group and two experimental groups (n = 8 for
each group). The control group was injected solvent of
rose essential oil (normal saline and tween) and two
experimental groups were injected 750 and 1000 mg kg™
of rose essential oil, intraperitonealy, 30 min before a daily
kindling stimulation. This procedwre was repeated once
daily until full kindling was reached. While After
Discharges Duration (ADD) was recorded after each
stimulation, stage and responses
identified as described above.

convulsive were

Histology: At the end of the experiments, rats were killed
with an overdose of ether. Their brains were removed,
sectioned and examined under microscope for electrode
tip placement verification. If any abnormalities were seen,
the data from the particular animal were not included in
the results.

The experiments were conducted m the Physiology
research lab of the biology department of Ferdowsi
University of Mashhad.

Statistical analysis: The dose-response data were
evaluated by a one-way analysis of variance and an a
priori test for multiple comparisons of means (Tukey HSD
test) was used to compare individual treatment groups.

RESULTS

The numiber of stimulations required for the first
appearance of 1st, 2nd and 31d stages of seizure was
significantly larger in two experimental groups than
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Fig. 1: Evoked after discharge of 5th stage at fully-kindled rats. (A) control group, (B) group treated with 750 mg kg™
of rose essential oil and (C) group treated with 1000 mg kg ' of rose essential oil

Table 1: The effect of rose essential oil on the number of stimulations to
reach specific kindling stages

Table 2: The effect of rose essential oil on the afterdischarge duration at
specific kindling stages (unit is second)

Treatments Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Treatments Stage 1  Stage 2 Stage 3 Stage 4 Stage 5
Control 9=1 1241 2242 354 40+5 Control 14710 24.5+£2.5 31.0+£3.0 36.2+43 41.0+£3.0
Essential 0il (750 mg kg™!) 12+£1%*  18£1* 31+£1* 445 506 Essential oil 122409 18.4+2.0 26.3+33 323+1.4 342+21
Essential oil (1000 mg kg™") 13=1* 19£2*  34+3*  57+£6* 66+£4* (750 mgkg™)

Each group of animals (n = 8) received daily essential oil and solvent of rose Essential oil 11.31.0 16.2+£1.0% 20.6+1.2% 30.5£2.2 31.6+1.5%

oil (control) and were then stimulated 30 min after injection. *: Significantly
different when compared to control group at 0.05 level

in control group. The number of stimulations required
for the first appearance of 4th and 5th stages of
seizure was significantly larger in group treated with
1000 mg kg ' of rose essential oil than control group
(Table 1).

The effect of rose essential oil on the duration of
after discharge was significantly different and essential oil
could reduce the after discharge duration (Fig. 1). Mean
after discharge duration in 2nd, 3rd and 5th stages of
seizure was also significantly shorter in the experimental
group pretreated with 1000 mg kg ' of rose essential oil
than control group (Table 2).

Mean after discharge amplitude was also shorter in
the group treated with 1000 mg kg ' of rose essential oil
than control group but these effects did not show
significantly different (Table 3).
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(1000 mg kg™

Each group of animals (n = 8) received daily essential oil and solvent of rose
oil (control) and were then stimulated 30 min after injection. *: Significantly
different when compared to control group at 0.05 level

Table 3: The effect of rose essential oil on the after discharge amplitude at
specific kindling stages (unit is millivolt)
Treatments Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Control 0.45+0.08 1.00+£0.2 1.06£0.21 1.19£0.18 1.30+0.18
Essential oil 0.53£0.05 0.74£0.1 1.03+0.16 1.12+0.13 1.12+0.18
(750 mg kg™)
Essential oil
(1000 mg kg™)
Each group of animals (n = 8) received daily essential oil and solvent of rose
oil (control) and were then stimulated 30 min after injection

0.39+0.05 0.45+0.11 0.79+0.08 0.92+0.15 1.03£0.16

Table 4: The effect of rose essential oil on the duration of Sth stage at fully-
kindled rats (unit is sccond)

Control 4333+1.33

Essential oil (750 mg kg %) 30.00+£1.71*
Essential oil (1000 mg kg™) 27.66+1.21*

Each group of animals (n = 8) received daily essential oil and solvent of rose
oil (control) and were then stimulated 30 min after injection. *: Significantly
different when compared to control group at 0.05 level
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Duration of 5th stage of seizure at fully-kindled rats
was significantly shorter in two experimental groups than
control group (Table 4).

DISCUSSION

Kindling phenomenon 13 increased mnewronal
excitability by several mechanisms and led to seizure
activity. An enhanced activity of the glutamatergic
excitatory newotransmitter systems and reduction in the
activity of the inhibitory GABAergic newotransmitter
systems  has been observed after amygdala
electrical kindling (Morimoto et af., 2004; Raismghani
and Famgold, 2005). Electrical kindling also induces
mcreased acetylcholine concentrations 1n the amygdala
and reduced GABA or enhanced cholinergic receptor
(Lin et al., 2002). After
kindling, changes are observed in the voltage-dependent
mactivation of the sodum current in  hippocampal
CAl  newons (Vreugdenhil et al, 1998). In the
kindled amygdala, extracellular glutamate is increased
by 200-300%, while GABA was reduced by 67% during
kindled seizures (Morimoto et al, 2004). Excessive
activation of ionotropic glutamate receptors, namely
N-methyl-D-aspartate (NMDA) receptors, a-amino-3
hydroxy-5-methyl-4-isoxazolepropionic  acid (AMPA)
receptors and kainate receptors, 13 mvolved in the
induction and propagation of seizures and pathological
changes after kindling (Yamashita et al., 2004). The
studies suggest that mhibitory effects of drugs on
development of amygdala kindling might be attributed to
action on glutamate release and NMDA -receptor mediated
events (Yoshida et al., 2001). The anticonvulsant efficacy
believed to be based on the depression of membrane
excitability by blocking of sodium, potassium or calcium
(Ebert et al, 1997, Stratton et af., 2003,
Leppik et al., 2006). Kindling model of epilepsy is alsoa

also

funcion m kindled rats

channels

model of synaptic plasticity or Long-Term Potentiation
(LTP) and the antiepileptogenic drugs suppress induction
of LTP by Inhibition of calcium curents and glutamate
release from neurons (Sayyah et al., 2003, 2005). Several
drugs have mediated GABAergic neuwotransmission
by decreasing GABA metabolism, preventing GABA
reuptake, increasing GABA synthesis or potency of the
GABA receptors (Mwrao et of., 2002; Leppik et ol., 2006;
Rogawski, 2006). GABAergic inhibition suppress seizures
in most models of epilepsy, including the amygdala-
kindling model of temporal lobe epilepsy (Wang et al.,
2002; Freichel et al., 2004). Amygdala kindling leads to a
significant decrease of GABAergic interneurons mn central
Piriform Cortex (PC) and elevation of GABA levels n
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this sub region of the PC iz capable of suppressing
amygdala kindling (Schwabe et al., 2005).

Table 1 results that essential o1l of rose sigmficantly
retarded appearance of 1st, 2nd and 3rd stages of seizure
in two experimental groups than control group, while
appearance of 4th and 5th stages of seizure sigmficantly
retarded in group treated with 1000 mg kg™ of rose
essential o1l than control group. As in the kindling model
of epilepsy, the behavioral seizure stages of 1, 2 and 3
most often originate from foel within the limbic system
(including the amygdala) and are considered as focal
seizures, while the 4 and 5 stages represent secondary
generalized motor seizures (Sayyah et al, 2005).
Therefore, it can be conclude that effects of rose essential
o1l on the kindling 1s dose-dependent and it retarded focal
seizures and generalized seizures acquisition respectively
in low and high levels of dose.

Table 2 results that essential o1l of rose sigmficantly
reduced the increase of after discharge duration in 2nd,
3rd and 5th stages of seizure in the group treated with
1000 mg kg™ of rose essential oil than control group.
Thus, 1t can be proposed that rose essential oil in high
dose with effects on bram structures and neurons of
amygdala and limbic system increases the newonal
hyperpolarization and inhibit neuronal synchromzation
leading to decrease of after discharge duration.

Table 3 can conclude that essential oil of rose
decreases after discharge amplitude in two experimental
groups but these effects did not show significantly
different. As amplitude of waves shown potency of action
potential in newons, on this basis it can be conclude that
essential oil of rose non-ability to decreased potency of
action potential or severity of seizures.

Table 4 shows that essential o1l decreased duration
of 5th stage of seizure at fully-kindled rats in both
experimental groups. As explained by other researchers,
flavonoids are an important component of rosa and as
suggested by Dekermendjian et al. (1999), Paladini et al.
(1999} and Marder and Paladimu (2002), we can propose
that such components of Rosa damascena act on the
GABA, receptors in the brain of rats. In addition,
researchers have shown that flavonoids can enhance the
effects of benzodiazepines on GABA receptors that may
confirm the anticonvulsive effects of Rosa damascena
(Erica et al., 2004). Other component of Rosa damascena
essence 1s geraniol that behavioral studies have shown its
hypnotic and anti-epileptic effects (Sayvah et al., 2005).
The other component of Rosa damascena is eugenol,
which many studies have shown its anti-epileptic effects
(Wie et al., 1996).
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In conclusion, ow study demonstrates that Rosa
damascena essential oil retarded the development of
behavioral seizwres in amygdala electrical kindling and
possesses the ability to counteract kindling acquisition.
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