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ceae) has been used in herbal  ليق)Smilax aspera(

sis of this plant resulted in the isolation of the 
ne trans-resveratrol.  The effects of this compound 
t isolated ileum and urinary bladder, blood pressure 
nflammation, and nociception in mice have been 
ined.  Resveratrol (3x10-5 -1x10-1 mg/ml; or 1.3x10-

4.4x10-4 M) caused a concentration-dependent 
tion in both ileal longitudinal segments and urinary 
er rings.  Intravenous doses of resveratrol (0.028- 
g/kg) caused a dose-dependent fall of systolic and 
lic blood pressure of anesthetized rats.  Oral 

nistration of this compound (1.3, 4.0. 13 and 40 
g) decreased carrageenan-induced paw edema in 
 Furthermore, oral administration of resveratrol (3, 
0 and 100 mg/kg) decreased the number of writhes 
ed by i.p. injection of 0.8% acetic-acid in mice. 
 effects of resveratrol and its potential as a 

cinal source were discussed in the light of the 
ted effects of resveratrol on nitric oxide and 
aglandin synthesis. 

 ، التي تنتمي للعائلة الزنبقية،

في هذا . رزفيراترول-الكيميائي لهذه النبتة إلى عزل مرآب ترانس
ية   اللفائفي والمثانة البوللبحث، درست تأثيرات رزفيراترول على

أحد. وعلى ضغط الدم والالتهاب في الجرذ، وعلى الألم في الفأر
م/ ملغم1x  10-1 إلى x 10-5   3رزفيراترول بتراآيز تتراوح من 

انبساطاً معتمداً عل)  جزيئيx  10 -4 4.4 إلى x 10-7 1.3تعادل (
انة البولية المعزولتيلترآيز في قطع اللفائفي الطولية وفي حلقات المث

وأحدثت جرعات من رزفيراترول حقنت بالوريد وتتراو. من الجرذ
آغم انخفاضاً معتمداً على الترآيز في الضغ/ ملغم8.5 إلى 0.028ين 

آذلك، فإن جرعات ع. في الجرذان المخدرة لانقباضي والانبساطي
 مآغم/ ملغم 40، 13، 4، 1.3طريق الفم للجرذان مقدارها 

رزفيراترول قللت من حجم الاستسقاء الناتج عن حقن مادة آراجيني
فضلاً عن ذلك، فإن جرعات من رزفيراترول أعطي.  ي آف الجرذ

آغم  قللت م/ ملغم100، 30، 10، 3عن طريق الفم للفأر مقدارها 
من حام % 0.8عدد مرات التلوي بسبب الألم الناتج عن حقن 

تم مناقشة تأثيرات رزفيراترول هذه وآفا. لخليك داخل الصفاق
ستخدامه آمادة علاجية في ضؤ المعلومات المدونة عنه في الأد
 .العلمي والمتعلقة  بتحرر حامض النتريك وتحرر البروستاغلاندينات
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Smilax aspera is an 
rub that belongs to the Liliaceae family (Longo 

Vasapollo, 2006) and has been used in herbal 
cine for muscle relaxation, skin ailment, rheumatic 

depurative, diuretic, diaphoretic, antigout, dropsy, 
lant and for its tonic properties (Longo and 
ollo, 2006; Aburjai et al., 2007). S. aspera has also 
used traditionally for the treatment of syphilis 
ani and Garg, 2002), diabetes (Fukunaga et al., 

), rheumatism (Ageel et al., 1989), as an antioxidant 
o et al., 1998) and to treat symptoms of menopause 
men (Weil et al., 2000).  In fact, several species of 
enus Smilax are well-known Chinese traditional 

cines, and are used as anti-inflammatory, anticancer 
nalgesic agents (Shu et al., 2006).  Chemical and 
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pharmacological studies
geel et al., 1989; Ruan et al., 2005; Selenu et al., 

005; Xu et al., 2005; Longo and Vasapollo, 2006). In an
empt to isolate chemical ingredients from the local

milax aspera, we have been able to isolate the known 
ilbene trans-resveratrol.  

Resveratrol is a non flavonoid polyphenolic compound
und in a large number of plant species (at least 72
ecies), a number of which are human diet components, 
cluding mulberries, peanuts, grapes, and red wines
astra and Villegas, 2005).  Resveratrol has been 

roposed as an effective agent in the prevention of 
athologic processes such as inflammation, 
herosclerosis, oxidative stress and carcinogenesis 

iatello et al., 2005; Baur and Sinclair, 2006).  It has also 
een reported as neuroprotective, cardioprotective and to
odulate lipoprotein metabolism (Martin et al., 2004;
aur et al., 2006). The interest in resveratrol was rekindled 
ter reports that it extends life span in the yeast 

accharomyces cervisiae (Howitz et al., 2003) and the 
orm Caenorhabditis elegans  and the fruit fly Drosophila 
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melanogaster (Wood et al., 2004). In spite of reports to the 
contrary (Bass et al., 2007; Pearson et al., 2008), the 
debate on the biological effects of resveratrol continued to 
generate scientific interest (Valenzano et al., 2006). This 
comm
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2. Four treated groups: Received 1.3, 4, 13, and 40 mg/kg 
of resveratrol. 

3. Positive control group: Received 10 mg/kg of 
indomethacin, a reference anti-inflammatory drug.  
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unication is a contribution to evaluate other potential 
ts of resveratrol such as its effects on isolated smooth 
le preparations, blood pressure, and inflammation in 
nd on pain in mice.  

terials and Methods  

ct of Resveratrol on Isola
Bladder 

used. Animals were lightly anesthetized with ether, and 
then sacrificed

s for animals’ use in research. A mid piece of the 
 was excised, flushed with aerated physiological salt 
on (PSS) and cut into several pieces (1-2cm long 
 (Hammad and Abdalla, 1997). Urinary bladder was 
isolated, and cut into 2-3mm rings taken from the 
le region of the bladder (Khattab and Al-Hrasen, 
). The preparations were placed in 10-ml water-
ted glass tissue baths containing aerated PSS at 37oC 
gassed with a mixture of 95% O2- 5% CO2 and 
ted for isometric recording using force transducers 
s FTO3C) connected to a physiograph (Graphtec 
al Arraycorder, WR5000) under a tension of 1g 

alla  et al., 1994). 
fter an equilibration period, cumulative 
ntration-response curves of resveratrol were 

ed by addition of 3-fold increasing concentration 
veratrol. When the maximum response to resveratrol 
chieved, a strong non-specific relaxant agent (10-3 M 
erine HCl) was added to the tissue bath.  The 
nse to resveratrol was expressed as percent of the 
mum effect of papaverine (Onwukaeme et al., 1999).   

ffect of Resveratrol on Blood Pressure 

2

Male albino rats (250-350 gm body weig
anesthetized with sodium thiopental (50mg

i.p.).  The right common carotid artery was 
ed and a catheter was introduced for the recording of 
 pressure using P23AA Statham pressure transducer 
ed at the level of the heart and connected to a Gilson 
raph (Abdalla et al., 1994).  The right femoral vein 
also catheterized for intravenous injection of 

ratrol.  After a steady baseline of blood pressure was 
ed (about 15 minutes), resveratrol was injected 
enously in doses of 0.028, 0.085, 0.28, 0.85, 2.8, and 
g/kg body weight.  The changes in systolic and 
lic blood pressure were observed and expressed as 
nt of their respective control values obtained before 
ratrol injection. 

nti-Inflammatory Effec

Male albino rats, weighing 130-200 gm w
 were fasted for 24 hours before the beginning of 

xperiment with free access to water (Amanlou et al., 
).  Animals were divided into 6 groups each of eight 
als as follow:  

1. Control group: Received 0.9% NaCl.  

All doses were administered orally at a dose volume o
0.5ml/100 g animal
induced by plantar injection of 0.1ml of 1%
prepared carrageenan suspension in normal saline into

 hind paw of each rat. The paw volume was measured
efore (0 h) and at intervals of 1, 2, 3, 4, 5, and 6 hrs after
rrageenan using a plethysmometer (Type 7140 Ugo 
asile, Italy) (Wu et al., 2006).  

.4. Antinociceptive Effect of Resveratrol 

Male and female albino mice, weighing 20-30g were 
sed. Animals were deprived of 

to drinking water for 12 hours prior to 
ta-Lotufo et al., 2004). The animals were divided into

 groups each of eight animals as follows: 
 Control group: received 0.9% NaCl.  
 Four treated groups: received 3, 10, 30, and 100 mg/kg

of resveratrol. 
3. Positive control group: received 10 mg

indomethacin, a reference analgesic drug.  
Animals were 

minutes prior to i.p. injection with 0.1ml/10g bo
of 0.8% (v/v) acetic acid solution in 0.9% NaC

., 2003).  The number of writhes was counted during a 
0-min period following the injection of acetic acid.  A
rithe was defined as a contraction of the abdominal
uscles accompanied by an extension of the forelimbs and 
ongation of the body (Choi et al., 2005).  

.5. Solutions 

The composition of PSS in mM was: N
4.7; CaCl2.2H2O

; and glucose 11.1.  Trans-resveratrol was isolated
om Smilax aspera and was identified by comparison of
s spectral data with literature (Vitrac et al., 2005).  Stock 
lution of resveratrol was prepared daily by dissolving
sveratrol in minimal amount of 1N NaOH, the volume
as then completed to 1ml with 0.9% NaCl (final 
ncentration of NaOH was 0.075%).  Papaverine HCl
cros Organics, New Jersey) solution (10-1M) was 

repared by dissolving papaverine hydrochloride in 
istilled water.  Indomethacin (Sigma-Aldrich Chemie, 
ermany) was prepared by dissolving in 0.5% 
rboxymethylcellulose sodium. Carrageenan (Fluka 
iochemika, Switzerland) was prepared by dissolving 0.1 
 of carrageenan in 10 ml 0.9%NaCl. 

.6. Statistical Analysis 

Data are presented as
s (SEM).  One way-analysis of variance (ANOVA) 

d Student t-test for independent samples were used to
reen for differences between the means of the samples.
he differences were considered significant if P < 0.05.
he median effective concentration producing 50% of the 
aximum response (EC50) was calculated from the plot.
xperimental data were analyzed by a computer fitting
eatment using GraphPad Prism 5.0 software.  
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3. Results 

3.1. Effect of Resveratrol on Isolated Smooth Muscle 

Figure 1 shows that 3x10-5 -1x10-1 mg/ml resveratrol 
nt 

t isolated ileal longitudinal segments. 
The EC50 of resveratrol for relaxation of ileal longitudinal 
segme

resveratrol on rat isolated ileal longitudinal segments.  
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Figure 2. Cumulative concentration-response curves of resveratrol 
on rat 

3.2. Hypotens l 

 doses ranging 
from 0.0
both 
anest

mg/kg
time 

Figure 3. Typical responses of blood pressure to intravenous 
injections of resveratrol in the doses indicated (A-F). A-F were 
obtained from the same preparation. The solid line above the 
tr

Figure 4. Dose-response curves of resveratrol on systolic (solid 
squares) and diastolic (solid triangles) blood pressure of 
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Preparations 

(=1.3x10-7 - 4.4x10-4 M), caused concentration-depende
relaxation in the ra

nts was (8.0 ± 2.3) x 10-3 mg/ml (n=4).  

aces is a reference baseline. 

Figure 1. Cumulative concentration- response curves of 

gure 2 shows that resveratrol (3x10-5 -1x10-1 m
d a concentration-dependent relaxation of the u

rings.  The maximum relaxation induced by 
ratrol reached (82.0 ± 4.1) % and (43.0 ± 6.5) % for 
longitudinal segments and urinary bladder rings, 

ctively.  respe

esthetized rats.  

doses did not reach the level of statistical sig
 to the control group.  At concentrations of 

 and 40 mg/kg, there was a significant decrease in the
ind paw volume, when compared to the control group.
he positive control group also showed reduction of the 
olume of the hind paw and this inhibition reached the 
vel of statistical significance 4, 5 and 6 hours after 
rrageenan administration. 

.4. Analgesic Effect of Resve

Figure 5 shows that resveratrol-t
se-dependent decrease in the number of writhes

unted in 30 minutes after injection of acetic acid.  The 
ighest reduction was obtained at a dose of 100 mg/kg
6.6 % of inhibition).  This effect is comparable to that 
duced by indomethacin (71.3 % of inhibition) albeit a

igher dose of resveratrol.  Other resveratrol-treated 
roups (3, 10, and 30 mg/kg) showed intermediate 
hibition values of 39.3 %, 54.0 %, and 56.6 %; 
spectively.  This inhibition in the number of writhes 
ached the level of statistical significance at all doses of 
sveratrol-treated groups. 

 

isolated urinary bladder rings.  

ive Effect of Resveratro

Intravenous injection of resveratrol at
28 to 8.5 mg/kg induced dose-dependent fall of 

systolic and diastolic blood pressure of the 
hetized rats (Figs. 3 and 4).  

3.3. Anti-Inflammatory Effect of Resveratrol 

Table 1 shows that resveratrol in doses of 1.3 and 4.0 
 caused an inhibition in the hind paw volume over 

although the decrease in the volume at these two  
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Table 1. Hind paw volumes in male rats observed over a period of six hours after oral administration of 0.9% NaCl, 1.3, 4, 13, and 40 mg/kg 
resveratrol, and indomethacin a.  

All values represent means of the volume ± SEM for 8experiments. 
*P < 0.05 compared to the control group. 
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Figure 5: Number of writhes induced by acetic acid in mice 
treated with: 0.9% NaCl (control), 3, 10, 30, and 100 mg
resver
is give
P < 0.

4. Discussion 

terest in the use of herbs and their 
bioactive
most 
availa
2006
is we
many

/kg 
atrol, and with 10 mg/kg indomethacin.  Number of writhes 
n as the means ± SEM of 8 animals. Asterisks indicate that 

05 compared to the control group (0.9% NaCl). 

The growing in
 compounds is attributed largely to the fact that 

herbs are relatively inexpensive and are easily 
ble, yet have fewer adverse effects (Kim et al., 

).  Smilax aspera, a member of the Liliaceae family, 
ll known for its medicinal uses and has been used for 
 disorders.  Many constituents have been isolated 
this plant including flavonoids, tannins, asperoside, 
enins, β-sitosterol and essential oils (Ayengar and 
aswami, 1967; Petricic and Radosevic, 1969; 
sche et al., 1974; Bruno et al., 1985; Long and 

pollo, 2006).  The current study on the whole plant 
ial of Smilax aspera yielded resveratrol (0.0067% 

) which has been isolated from the genus Smilax 
ously (Zhang et al., 2006). 
sveratrol has been proposed as an effective agent in 
prevention of pathologic processes such as 
mation, atherosclerosis, oxidative stress, and 

ecies, is satisfactorily absorbed from the intestine and
istributed in the blood stream and can be detected in 
gnificant concentrations in the blood and a number of 
rgans.  Little is known about the transport and the 
istribution of resveratrol through the body but it must be 
ound to proteins and/or be conjugated to remain at high 
ncentration in the serum as a consequence of its
latively low water solubility (Lastra and Villegas, 2005).
herefore, its pharmacological effects and its 
harmacokinetics are of paramount importance to human
ealth.  

.1. Resveratrol Spasmolytic Effects  

In the current study, resveratrol has been found 
concentration-dependent relaxation 

ngitudinal segments and urinary bladder rings.  This 
bservation is consistent with other studies which showed 
laxant effects for resveratrol on isolated smooth muscles 

reparations.  The relaxant effect of this compound was
ocumented in many vascular beds including rat aorta,
orcine coronary arteries, guinea pig mesenteric and 
terine arteries and sheep coronary arteries (Naderali et al., 
000; El-Mowafy, 2002; Slater et al., 2003; Campos-
oimil et al., 2005; Buluc and Demirel-Yelmaz, 2006
ing et al., 2006).   

The mechanism 
ced from the current experiments but observations 

ade by other workers are suggestive of such mechanism. 
 one hand, several studies showed that nitric oxide 
laxes ileum and urinary bladder via increasing cGMP 
nthesis (Hedlund, 2005; Gharib-Naseri et al., 2007) and 
at resveratrol relaxed endothelium-intact rat aortic rings
nstricted by phenylepherine and KCl via NO release
ing et al., 2006).  On the other hand, resveratrol 

imulates the endothelium-dependent vasorelaxation 
rough the stimulation of the NO/cGMP cascade in rat 
rtic rings (Fitzpatrick et al., 1993; Slater et al., 2003), 
d it was shown that resveratrol upregulates the 
C/cGMP system in coronary artery smooth muscle and to 
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trigger a vasorelaxant response (El-Mowafy, 2002).  The 
GC/cGMP system plays a key role in spasmolytic 
signaling mechanisms (Song et al., 2006).  NO, 
synthesized by the enzyme NO synthase, is released by 
perip
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heral nerves and mediates relaxant effect on vascular 
on-vascular smooth muscles (Capasso et al., 2004).  
roduces smooth muscle relaxation by activating the 
le guanylate cyclase (sGC) and thereby increasing 
 levels of cGMP, which in turn interacts with various 
ellular components that regulate activities of the 
actile proteins (Hedlund, 2005). Other effects of 
ratrol pertains to variable effects on Ca in various 
s and cells are also possible and may play a role in 
echanism of action of resveratrol (Buluc and 

rel-Yilmaz, 2006; Wang and Scherer, 2008). 

esveratrol Effect on Blood Pressure 

 this study, resveratrol was found to reduce arterial 
 pressure of anesthetized normotensive rats w

administered intravenously, indicating tha
ive effect.  Although one component of the effect 

veratrol on both systolic and diastolic pressure was 
ent, blood pressure, in general, did not return to the 
al baseline.  The present work is consistent with the 
t studies that demonstrated the effects of resveratrol 
ood pressure in various hypertensive rat models.  It 
een shown that resveratrol decreased systolic and 
lic blood pressure in ovariectomized rats (Li et al., 

), and in the partially nephroctomized rats (Liu et al., 
).  It is likely that the hypotensive effect of resveratrol 
 present study is due to an increase in NO production 
the vascular endothelium.  This suggestion stems 
the observations that resveratrol administration 

nted blood pressure elevation and reduced both 
lar and myocardial endothelial NO synthase (eNOS) 
y in fructose-fed rats (Miatello et al., 2005).  

over, resveratrol was shown to restore the eNOS 
ty in the rat aorta and to normalize blood pressure of 
ith modeled arterial hypertension (Gumanova et al., 

).  NO generated in endothelial cells by eNOS is 
n to play a major role in blood pressure control 
uz, 2006).  

esveratrol Effect on Inflammation 

Among the several models of acute 
carrageenan-induced inflammation has been well 

lished as a valid model to study free radicals 
ation in paw tissue after inflammatory states.  The 
ar and molecular mechanism of carrageenan-induced 
mation is well characterized, and this model of 
mation is a standard model to screen the anti-
matory activity of various experimental compounds 

i et al., 2002).  Carrageenan-induced edema is caused 
e release of a number of inflammatory mediators and 
itiated by dilation of arterioles and an eventual 
ase in permeability of postcapillary venules resulting 
udation of inflammatory cells and fluids at the site of 
.  Inhibition of this acute phase of inflammation will 

fore ultimately abort the inflammatory process 
iejua et al., 2002).  In this study, the edema induced 
 rat hind paw by carrageenan was maximal at the 6th 
of its plantar injection.  This time course of edema is 
stent with that reported by Zakaria et al., (2006) but 

owed that resveratrol caused a dose-dependent decrease 
 the rat hind paw volume and this inhibition was
atistically significant after 3h and 1h for doses of 
sveratrol of 13 and 40 mg/kg respectively.  This 

bservation is consistent with the finding that resveratrol 
olated from Smilax china in a dose of 0.2 mg/kg/day 
hibited the cotton pellet-induced granuloma in rats (Ruan 
 al., 2005).  Resveratrol has also a significant suppressive 
fect on hind paw edema induced by egg albumin in

ilateral adrenalectomized rats.  The anti-inflammatory 
fects of resveratrol was found independent of adrenal

land but might be related to inhibition of inflammatory 
ediators and free radicals (Liu et al., 2006).  Contrary to 

ur observation, another study failed to demonstrate any 
ti-inflammatory effect of resveratrol using the
rrageenan-induced paw edema model in which the
ministration of resveratrol at doses of 0.4, 2, 10, and 50
g/kg did not reverse the swelling and edema, although 
ey reversed the hyperalgesia induced by local tissue 
jury provoked by carrageenan (Gentilli et al., 2001).
his contradiction might be attributed to differences in the
ute of resveratrol administration (oral vs. i.p.), the time 

etween injection of resveratrol and injection of 
rrageenan (1hr vs. 30 min), differences in the instrument
ed for measurements (plethysmometer vs. 
algesiometer) and the parameter measured (paw volume 

s. paw circumference).   
Several possibilities could account for the anti-

flammatory effects of resveratrol: i) inhibition of
clooxygenase activity, since resveratrol has been shown
 inhibit the induced production of PGE2 in a dose-

ependent manner in human peripheral blood leukocytes
ichard et al., 2005), and it decreased significantly the 

evated levels of rat PGD2 in vivo.  In the in vitro and in
vo models, resveratrol decreased the expression of 
clooxygenase-2 (COX-2) (King et al., 2006). Because

OX-2 is the key enzyme catalyzing the rate-limiting step 
 PG biosynthesis, it is likely that at least part of the anti-
flammatory activity of resveratrol can be attributed to
hibition of COX-2 expression, ii) inhibition of the NO-

enerating pathway, since resveratrol has been shown to 
hibit both the generation of NO and the expression of
ducible nitric oxide synthase (iNOS) in activated
acrophages and in cultured cells (Tsai et al., 1999).  The 
pression of inducible isoform of NO synthase has been 

roposed as an important mediator of inflammation (Bilici
 al., 2002).  Resveratrol is known to inhibit the synthesis
d release of pro-inflammatory mediators, inducible nitric

xide synthase (iNOS) and COX-2 via its inhibitory
fects on nuclear factor – (kappa)B (NF- κB) (Sharma et 
., 2007a).  Tsai et al. (1999) showed that resveratrol

rotected against endotoxin-induced inflammation by 
reventing the NF- κB activation.  In addition, resveratrol 
as been shown to be a potent and specific inhibitor of
mor necrosis factor-α (TNF-α) and interleukin-1β (IL-
β) and consequently the induced NF-κB activation 
ulgenzi et al., 2001).  
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4.4. Resveratrol Analgesic Effects 

In this study, resveratrol was also shown to decrease 
the number of writhes in a dose-dependent manner.  We 
used the acetic acid-induced mice abdominal writhing 
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