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We investigated effects of the hydroalcoholic extract of Rosa canina (dog rose) petals on
behavior of rats in the elevated plus-maze (EPM) test; adult male Wistar rats weighing
200-240 g were used. Oral everyday administration of the Rosa extract in three doses (150,
300, and 450 mg/kg) was done for one week. Animal behavior in the EPM was videotaped for
10 min, and conventional indices considered to be related to the anxiety level were scored.
Introduction of the Rosa canina extract significantly increased the number of open arm
entries in a dose-dependent manner and also increased the time of stay in the open arms at
a high dose (450 mg/kg). At the same time, the number of closed arm entries interpreted as
a correlate of the locomotion intensity did not differ from the control at all doses. Thus, the
Rosa canina extract, when orally administered, demonstrates an anxiolytic profile in rats.
Future investigations are essential for better understanding of the anxiolytic properties of
the extract and neurobiological mechanisms of its action (probable interactions of the Rose

extract active agents with neurotransmitter systems.
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INTRODUCTION

Anxiety is a natural psychophysiological reaction
of animals and humans directed against known,
unknown, and even imagined dangerous situations [1].
High levels of anxiety are characterized by a diffuse,
unpleasant, and vague sense of apprehension. This
state in humans is often accompanied by autonomic
symptoms (headache, perspiration, palpitations,
tightness in the chest, and mild stomach discomfort)
[2]. High-anxiety states are among most important
factors responsible for the development of pathological
stresses.

Benzodiazepines constitute the major class of
pharmacological agents used for suppression of
anxiety, and they have remained the most commonly
prescribed treatment for anxiety in the respective cases
[3]. Benzodiazepines, however, present a narrow safety
margin between the anxiolytic effect and those causing
unwanted side effects, and this situation has prompted
many researchers to evaluate new compounds in
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the hope that other anxiolytic drugs will have less
undesirable effects [4, 5].

Drugs derived from traditional plants may have
possible therapeutic relevance in the treatment of
anxiety. Research has been conducted to investigate
natural anxiolytic agents in the search for alternative
means [5, 6]. The effectiveness of a remedy obtained
from Rosa damascene in the treatment of anxiety in
animals has been described [7], and there is some
evidence concerning the sedative effect of remedies
from Rosa canina in humans [8, 9].

Rosa canina (Rosaceae), also known as dog rose,
rose hip, or briar rose, is an extensively known prickly
shrub (1-3 m high) with fragrant pink or white flowers.
The respective genus is widely distributed in Europe,
Asia, the Middle East, and North America [9-11]. This
species has been evaluated for thousands of years for
its food-related biological properties, and its multiple
functional uses have been suggested. Teas and syrups
made from pseudofruits of this plant are widely known
as accessible valuable sources of vitamin C [12];
teas made from these fruits demonstrated laxative
and diuretic effects [9]. Extracts of this plant were
shown to possess a large amount of phytochemicals
that include flavonoids and polyphenols having the
potential to serve as antioxidants [6]. These extracts
have also been extensively used as anti-inflammatory
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agents, in particular in alternative treatment for
osteoarthritis [13, 14].

On the basis of these considerations, we examined
the anxiolytic effect of a hydroalcoholic extract
prepared from Rosa canina flowers in experiments on
rats using the elevated plus-maze (EPM) test.

METHODS

Plant Material. The samples of flower petals of Rosa
canina were collected in summer in the Ganjnameh
Mountain, Hamadan, Iran. The flowers were picked
in the morning and stored at a low temperature for
further use.

Preparation of the Extract. The flowers were air-
dried and milled. The milled flower material (180 g)
was extracted with 80% ethanol. After the 3rd day,
the extract was separated by filtering and subjected
to evaporation and concentration using a rotary
evaporator at 40°C. Then the concentrate obtained was
dried at the laboratory temperature and, when used,
dissolved in saline.

Animals. Male Wistar rats weighing 200-240 g were
purchased from the Razi Institute, Tehran, Iran. During
three days before the tests, animals were housed in
groups of four per cage under a 12:12 dark/light cycle
(lights on at 07:00 AM at 22 + 2°C) with free access
to food and water. Rats were randomly assigned to
one control and three treated groups (n = 10 in each).
All experiments were carried out under the same
experimental environment in a soundproof room with
controlled light conditions, between 11:00 AM and
3:00 PM. Each animal was tested only once.

Elevated Plus-Maze Test. The EPM design was
standard and similar to that originally described [15].
In brief, the apparatus was composed of two open
(50%x10x0.25 cm) and two closed (50x10%30 cm)
arms radiating from a central platform (10x10 cm).
A slightly raised edge on the open arms (0.25 cm)
provided an additional grip for the animals. The plus-
maze was elevated to a 50 cm height above the floor
level by a single central support.

Daily oral administration of the extract in three
doses (150, 300, and 450 mg/kg) or saline was done for
7 days. Animal behavior in the EPM was videotaped
for 10 min and saved in the computer. The number
of entries into and the times spent in each of the two
types of arms were counted within a 10-min-long test
period. The number of open-arm entries and open-arm
time were used as indices correlating with the anxiety
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level, while the number of entries into the closed
arms was believed to be a correlate of the intensity of
spontaneous locomotion. A rat was considered to have
entered the arm when all four paws were on the floor
of the latter.

Statistical Analysis. Numerical results are
expressed as means + s.e.m. The intergroup differences
between the means were estimated by one-way
analysis of variance (ANOVA) followed by the Tukey
post-hoc test. In all cases, differences were considered
significant if P < 0.05.

RESULTS

The effects of different doses of the Rosa canina
extract on the time spent in the open arms are shown in
Fig. 1. One-way ANOVA indicated that, compared to
the control group, the animals treated with the extract
spent more time in the open arms. The Tukey post-
hoc test showed that extract-treated groups spent more
time in these arms at all doses (150 mg/kg, P < 0.05;
300 and 450 mg/kg, P <0.01). Normalized increments
of the means related to the above doses of the extract
were 53, 95, and 93%, respectively; thus, the effect
can be considered to be dose-dependent.

The effects of different doses of the extract on the
number of entries into the open arms are shown in
Fig. 2. One-way ANOVA indicated that, compared to
the control group, the extract, in general, increased this
index. Results of the Tukey post-hoc test showed that
the extract induced a significant increase in percentage
of entries into the open arms only at the highest daily
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F i g. 1. Effects of the Rosa canina extract (150, 300, 450 mg/kg)
on the time, sec, spent in the open arms of the elevated plus-maze
within 10 min (z = 10 in each group). *P < 0.05, **P < 0.01
compared to the control (saline) group.

P u c. 1. BBy excrpakry 3 kBitiB mummmau (150, 300 Ta 450
MI/KT) Ha TPHUBAJICTh mepeOyBaHHS LIypiB Y BIOKPUTUX pyKaBax
nigHsaToro nabipuuty mpotsrom 10 xB croctepexenus (n = 10 y
KOXHIH rpyti).
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Fig. 2. Effects of the Rosa canina extract on the number of entries
into the open arms of the elevated plus-maze. Other designations are
similar to those in Fig. 1.

P u c. 2. BrummBu excTpakTy 3 KBITiB IIUIIIIMHYU Ha KiJbKICTh BXOIIB
TBapHH y BIIKPHUTI PyKaBU MiAHATOTO JIA0IpUHTY.

dose of 450 mg/kg (P < 0.05, increment about 24%).
At the same time, introductions of the extract in 150
and 300 mg/kg daily doses induced practically no
changes in the above-mentioned index.

The number of entries into the closed arms was
not significantly different between the extract-treated
and control groups. At the highest dose of the extract
(450 mg/kg), the mean of the above index was slightly
(by 13%, on average) smaller than in the control, but
the difference was insignificant (Fig. 3).

DISCUSSION

We investigated the behavioral effects of the
hydroalcoholic extract from flower petals of Rosa
canina. Our results demonstrated that peroral repeated
introductions of the extract increased both normalized
values of the number of entries and time spent in the
open arms of the maze. In other words, the extract was
able to produce a clear anxiolytic effect in rats after
one-week-long oral administration. The effect of Rosa
canina was not related to changes in general motor
activity of the animals because the number of entries
into the closed arms practically did not changed. An
increase in the time and proportion of the entries into
the open arms in the absence of changes in locomotor
activity should be interpreted as a potent sign for a
specific anxiolytic action of the extract [16, 17].

A number of animal tests are used for investigation
of anxiolytic/anxiogenic effects of a variety of agents
[18]. The EPM is a well-established animal test rather
extensively used for estimation of changes in the
anxiety level in small terrestrial rodents (e.g., rats and
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Fig. 3. Effects of the Rosa canina extract on the number of entries
into the closed arms of the elevated plus-maze. Other designations
are similar to those in Figs. 1 and 2.

P u c. 3. BruinBu eKcTpakTy 3 KBITiB IIUIIIIMHYI Ha KUTBKICTh BXOJIB
TBapHH y 3aKPUTI PyKaBH MiJHATOTO Ja0ipHHTY.

mice) [19]. These animals, in general, avoid spending
time on open elevated surfaces. Changes in the number
of entries into the open arms and time spent in these
arms are interpreted as reliable correlates of changes
in the level of anxiety in experimental animals. Thus,
the EPM is considered a proven and reliable test for
detecting both anxiolytic- and anxiogenic-like effects
of different drugs [16, 20, 21].

The benzodiazepine family is known to be an
effective group of pharmacological agents used
for the treatment of anxiety disorders. At the
same time, it is well known that benzodiazepines
are capable of inducing certain rather significant
side effects. Therefore, research directed toward
finding new anxiolytic drugs with lesser adverse
effects is considered highly expedient [3, 5, 22-24].
Various types of herbal medicines have been used as
anxiolytics in different parts of the world [5].

Various plants have been used for medicinal
purposes long before the beginning of recorded
history [25], and their utilization in medicine is still
extensively practiced around the world [26, 27].
Rosa canina L. has been used for the prevention and
treatment of common cold, influenza-like infections,
infectious diseases, fever, general exhaustion, gastric
spasms, prevention of gastritis and gastric ulcers,
diarrhea, gallstones and gallbladder discomforts,
urinary tract diseases and discomforts, inflammatory
disorder, arthritis, nephritis, rheumatism, gout,
sciatica, diabetes, inadequate peripheral circulation,
and lung ailments [12]. Using of Rosa canina fruits as
a source of vitamin C has been mentioned above.

Volatile oils are responsible for the unique and
pleasant flavor of Rosa canina flowers [11]. Previous
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phytochemical studies of volatile oils of different Rosa
species have led to identification of more than 400
compounds, classified into several chemical groups.
The latter include hydrocarbon, esters, alcohols,
aromatic ethers, aldehydes, and norisoprenoids [28].
Phenols (eugenol and linalool) are among the major
active components of Rosa canina [29, 30]. The dose-
dependent sedative effects of linalool (introduced
1.p. or inhaled), including hypnotic and hypothermic
effects, are manifested as an increase in sleeping time
[31, 32].

In our study, the Rosa canina extract noticeably
decreased the level of anxiety in rats. It should be
mentioned that linalool inhalation was also shown to
reduce anxiety [33]. As was reported, linalool prevents
glutamate (i.e., the main excitatory neurotransmitter)
from binding to its receptors in the rat neocortex [34].
Therefore, it seems that active phenol compounds of
the Rosa extract work by inhibiting the excitatory
neurotransmitter system rather than by potentiating the
action of GABA, the main inhibitory neurotransmitter.

The flavonoid rutin (quercetin-3-rutinoside) is a
flavonol glycoside comprised of the flavonol quercetin
and the disaccharide rutinose [35]. Rutin and quercetin
are readily identified among flavonoids of Rosa canina
[36]. Rutin is known to have anti-anxiety properties
[37, 38] related to its action on the serotonin and
GABA systems [37]. GABA is widely known to
be involved in the etiology of anxiety considering
the short-term effectiveness of diazepam, a GABA
agonist, in relieving anxiety [39]. Quercetin also
decreases the expression of corticotropin-releasing
factor in the brain. The above factor is commonly
implicated in high-anxiety states [40]. It is released
from the hypothalamus, and consequent secretion
of adrenocorticotropic hormone (ACTH) form the
anterior pituitary and of glucocorticoids from the
adrenal cortex is the major endocrine response to
stress [38].

Thus, our results demonstrated that repeated oral
administration of the Rosa flower extract exerts a clear
anxiolytic effect in rats. The presence of flavonoids
and linalool in the extract is probably the main factor
responsible for manifestations of anxiolytic activity.
Further studies would be necessary to evaluate the
contribution of other substances present in the extract.
The source of the extract is quite cheap and accessible.
At the same time, it should be taken into account
that significant anxiolytic effects of the extract were
manifested only at rather high doses of the latter.
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BIIJIMB BOAOCIIMPTOBOI'O EKCTPAKTY 3 KBITIB
MUITHNIMHW HA TPUBOXHICTbD V 1IIYPIB

! Xamanaucekuii Icnamcbkuii yaisepcurer Asan (Ipan).

2 locnigHUIbKUI Helipodizionoriunuii neHTp XamaaaHChKOTO
Meau4Horo yHisepcurery (Ipan).

Peszwome

Mpu pociifKyBadl BIUIMBHA BOJOCIHPTOBOTO €KCTPAKTY 3 KBITIB
e (Rosa canina) Ha MOBEAIHKY IIYPIB y MPHITTHITOMY
XpecTonoAiOHOMy TabipHHTI; TeCTYBaIH AOPOCINX caMIiB (Maca
tina 200-240 r). ExcTpaxT i3 KBITiB IIUNIIINHA BBOJHIN IEPOPATEHO
(mo3m 150, 300 a6o 450 Mr/Kr) IMIOZEHHO HPOTITOM OJHOTO THXKHSI.
3niiicHIOBAIIH Bie03aIic NOBEIIHKY TBAPHH Y JTaOipHHTI IPOTITOM
10 XB i miipaxoByBaIy CTAHAAPTHI OKa3HUKH, IIOB’sI3aHi 3 piIBHEM
TPHUBOXKHOCTI. BBeIeHHST €KCTPAKTy KBITiB IIMIIINHA 3yMOBIIOBAJIO
BIpOTiIHE 10303aJIe)KHE 301TBIICHHS YHCIa BXOIKEHb 10 BIIKPHUTUX
pyKaBiB IabipHHTY Ta iCTOTHE 30iIBIIEHHS TPHUBAJIOCTI mepedy-
BaHHS B IIMX pyKaBaX (OCTaHHE JHIIE B pa3i HalOinpmoi mo3m,
450 Mr/xr). Y TO¥ e 9ac KiIbKICTh 3aX0/DKEHB JI0 3aKPUTHX PyKaBiB
nabipuHTY (KOPETST IHTEHCUBHOCTI JIOKOMOIIiT) He Bifpi3HsIacs Bij
KOHTPOJIO TIPH BCiX 103ax. OTxke, mepopaibHe BBEICHHS €KCTPAKTY
MPOJIEMOHCTPYBAJIO HOT0 aHKCIONITHYHHH MPO]IIs B eKCIIEPUMEH-
Tax Ha nrypax. HeoOXiqHi moxaibii JOCTIIKSHHS aHKCIOTI THIHHX
BIACTUBOCTEH €KCTPAaKTy Ta HEHpoOioNOriYHNX MeXaHi3MiB ioro
Iii (30KkpeMa, MOXKIIMBOI B3a€MOJil aKTHBHUX areHTIB €KCTPAKTy i3
HEHPOTPAHCMITEPHUMH CHCTEMaMH).

REFERENCES

1. S. Pellow, “Anxiolytic and anxiogenic drug effects in a novel
test of anxiety: Are exploratory models of anxiety in rodents
valid?” Methods Find. Exp. Clin. Pharmacol., 8, 557-565

NEUROPHYSIOLOGY / HEUPO®U3UOIOTUSA.—2015.—T. 47, Ne 2



EFFECT OF AHYDROALCOHOLIC EXTRACT OF ROSA CANINA FLOWERS ON ANXIETY

11.

15.

16.

20.

21

NEUROPHYSIOLOGY / HEUPO®U3UOIOTUA.—2015.—T. 47, Ne 2

(1986).

H. I. Kaplan and B. J. Sadoch, Comprehensive Textbook of
Psychiatry, Williams and Wilkins, Baltimore (2005).

M. Lader and S. Morton, “Benzodiazepine problems,” Br. J.
Addict., 86, 823-828 (1991).

R. R. Griffiths, N. A. Ator, J. D. Roache, and R. J. Lamb,
“Abuse liability of triazolam: Experimental measurements
in animals and humans,” Psychopharmacology, No. 3, 83-87
(1987).

O. Grundmann, J. Nakajima, S. Seo, and V. Butterweck, “Anti-
anxiety effects of Apocynum venetum L. in the elevated plus
maze test,” J. Ethnopharmacol., 2007 Apr 4; 110 (3):406-11.
Epub 2006 Oct 13.

W. Bussmann Rainer, S. Paul, W. Aserat, and E. Paul, “Plant
use in Odo-Bulu and Demaro Bale Region, Ethiopia,” J.
Ethnobiol. Ethnomed., 7, 28-81 (2011).

A. Rezaie, Gh. Mosavi, Ch. Ahmadizadeh, and B. Jafari,
“Study of sedative, preanaesthetic and anti-anxiety effects of
Rosa damascene herbal extract in comparison with diazepam
in rat,” Tehran Univ. Med. J., 69, No. 3, 179-184 (2011).

A. Haji Sharif, Herbal Secrets - Version healing (1), Tehran [in
Persian] (2007).

A. Zargari, Medicinal Plants, Vol. 2, Tehran Univ. Publ.,
Tehran [in Persian] (1989).

. O. Nilson, “Rose,” in: Flora of Turkey and the East Aegean

Islands, P. H. Davis (ed.), Edinburgh Univ. Press, Edinburgh

(1997), pp. 106-128.

S. Kazaz, H. Baydar, and S. Erbas, “Variations in chemical

compositions of Rosa damascene Mill and Rosa canina L.

fruits,” Czech. J. Food Sci., 27, 178-184 (2009).

. S. Ercisli, “Chemical composition of fruits in some rose (Rosa
spp.) species,” Food Chem., 104, No. 4, 1379-1384 (2007).

. E. Rein, A. Kharazmi, G. Thamsbprg, and K. Winther, “A
herbal remedy, made from a subspecies of rosehip Rosa
canina, reduces symptoms of knee and hip osteoarthritis,”
Osteoarthritis Cart., 12, Suppl. 2, S80-S80 (2004).

. O. Warholm, S. Skaar, E. Hedman, et al., “The effects of a

standardized herbal remedy made from a subtype of Rosa

canina in patients with osteoarthritis: A double-blind,
randomized, placebo-controlled clinical trial,” Current Ther.

Res. Clin. Exp., 64, No. 1, 21-31 (2003).

R. Lister, “The use of a plus-maze to measure anxiety in the

mouse,” Psychopharmacology, 92, 180-185 (1987).

S. P. Pellow and S. Chopin, “Validation of open-closed arm

entries in an elevated plus-maze as a measure of anxiety in the

rat,” J. Neurosci. Methods, 14, 149-167 (1985).

. A. Komaki, Z. Khaledi Nasab, S. Shahidi, et al., “Anxiolytic
effects of acute injection of hydro-alcoholic extract of
lettuce in the elevated plus-maze task in rats,” Avicenna J.
Neuropsychophysiol., 1, No. 1, e18695 (2014).

. D. N. Stephens and J. S. Andrews, “Screening for anxiolytic
drugs,” in: Behavioral Models in Psychopharmacology,
P. Willner (ed.), Cambridge Univ. Press, Cambridge (1991),
pp- 50-75.

. S. Hogg, “A review of the validity and variability of the

elevated plus-maze as an animal model of anxiety,” Phar-

macol. Biochem. Behav., 54, 21-30 (1996).

S. Pellow and S. E. File, “Anxiolytic and anxiogenic drug

effects on exploratory activity in elevated plus-maze: A novel

test of anxiety in the rat,” Pharmacol. Biochem. Behav., 24,

525-529 (1986).

. A. Komaki, F. Abdollahzadeh, A. Sarihi, et al., “Interaction

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

between antagonist of cannabinoid receptor and antagonist
of adrenergic receptor on anxiety in male rat,” Basic Clin.
Neurosci., 5, No. 3, 218-224 (2014).

M. H. Lader, “Limitations on the use of benzodiazepines
in anxiety and insomnia: are they justified?” FEur.
Neuropsychopharmacol., 9, Suppl. 6, 399-405 (1999).

R. R. Griffiths, N. A. Ator, J. D. Roache, and R. J. Lamb,
“Abuse liability of triazolam: Experimental measurements in
animals and humans,” Psychopharmacology, 3, 83-87 (1987).
M. Holm, “One year follow-up of users of benzodiazepines in
general practice,” Dan. Med. Bull., 37, 188-191 (1990).

A. Chevallier, The Encyclopedia of Medicinal Plants, Dorling-
Kindersley, London (1996).

A. Begossi, N. Hanazaki, and N. Peroni, “Knowledge and use
of bodiversity in Brazilian hot spots,” Environ. Dev. Sustain.,
2,177-193 (2001).

L. Chunlin, L. Sumei, L. Bo, et al., “Medicinal plants used
by the Yi ethnic group: A case study in central Yunnan,” J.
Ethnobiol. Ethnomed., 5, 13-18 (2009).

M. Shalit, I. Guterman, H.Volpin, et al., “Volatile ester
formation in roses, identification of an acetyl-coenzyme:
A. Geraniol/citronellol acetyltransferase in developing rose
petals,” Plant Physiol., 131, 1876-1888 (2003).

K. Hosni, A. Kerkenni, W. Medfei, et al., “Volatile oil
constituents of Rosa canina L.: Quality as affected by the
distillation method,” Hindawi Publ. Corp. Org. Chem. Int., 1D
621967, 7 (2010).

H. Ghazghazi, M. G. Miguel, B. Hasnaoui, et al., “Phenols,
essential oils and carotenoids of Rosa canina from Tunisia
and their antioxidant activities,” Afr. J. Biotechnol., 9, No. 18,
2709-2716 (2010).

G. Buchbauer, L. Jirovetz, W. Jager, et al., “Aromatherapy:
evidence for sedative effects of the essential oil of lavender
after inhalation,” Z. Naturforsch., Ser. C, 46, 1067-1072
(1991).

E. Elisabetsky, G. P. Coelho de Souza, M. A. C. Dos Santos, et
al., “Sedative properties of linalool,” Fitoterapia, 5, 407-414
(1995).

F. N. Souto-Maior, F. L Carvalho, L. C. Morais, et al.,
“Anxiolytic-like effects of inhaled linalool oxide in
experimental mouse anxiety models,” Pharmacol. Biochem.
Behav., 100, 259-263 (2011).

E. Elizabetsky, J. Marschner, and D. O. Souza, “Effects of
linalool on glutamatergic system in the rat cerebral cortex,”
Neurochem. Res., 20, 461-465 (1995).

E. Sofic, A. Copra-Janicijevic, M. Salihovic, et al., “Screening
of medicinal plant extracts for quercetin-3-rutinoside (rutin)
in Bosnia and Herzegovina,” Med. Plants, 2, No. 2, 97-102
(2010).

T. Fujii and M. Saito, “Inhibitory effect of quercetin isolated
from rose hip (Rosa canina L.) against melanogenesis by
mouse melanoma cells,” Biosci. Biotechnol. Biochem., 73,
No. 9, 1989-1993 (2009).

A. Priprem, J. Watanatorn, S. Sutthiparinyanont, et al.,
“Anxiety and cognitive effects of quercetin liposomes in rats,”
Nanomedicine, 4, No. 1 70-78 (2008).

S. J. Pravinkumar, G. Edwards, D. Lindsay, et al., “A cluster of
Legionnaires’ disease caused by Legionella longbeachae linked
to potting compost in Scotland, 2008-2009,” Eurosurveillance,
15, No. 8, pii=19496.pmid:20197024 (2010).

B. F. Bradley, N. J. Starkey, S. L. Browna, and R. W. Lea,
“Anxiolytic effects of Lavandula angustifolia odour on the

161



Z. NEMATI, A. KOMAKI, S. SHAHIDI, and A. SARIHI

Mongolian gerbil in elevated plus maze,” J. Ethnopharmacol., anxiety- and depression-like effect in mice,” Prog.
111, 517-525 (2007). Neuropsychopharmacol. Biol. Psychiat., 34, No. 6, 955-960
40. P. Bhutada, Y. Mundhada, K. Bansod, et al., “Reversal (2010).

by quercetin of corticotrophin releasing factor induced

162 NEUROPHYSIOLOGY / HEUPODU3UOJIOTUA.—2015.—T. 47, Ne 2



