Q Pharmaceutical sciences , 2012, 18(3), 183-186 l@l

~ http://pharm-sci.tbzmed.ac.ir

Comparison Effects of Methanolic Extracts of Salvia Macrosiphon and
Withania Coagulans on Withdrawal Syndrome in Mice

Mohammad Karami'*, Ahmad Reza Gohari?, Farshad Naghshvar®, Almira salarnia®, sharbano Alemy*

! Department of Toxicopharmacology, School of Pharmacy, Medical Sciences University of Mazandaran, Sari, Iran.

2 Medical Plants Sciences Research Center, Medical Sciences University of Tehran, Tehran, Iran.

% Department of Pathology, School of Medical, Mazandaran University of Medical Sciences, Sari, Iran.

4 Department of Biology, Islamic Azad University, Gorgan Branch, Gomishan Center, Gomishan, Iran.

ARTICLE INFO

ABSTRACT

Article Type:
Research Article

Article History:
Received: 7 Apr 2012
Accepted: 5 Jan 2013

Keywords:

Morphine dependence
Salvia Macrosiphon
Withania coagulans
Jumping

Background: It is well clear that repeated use of opioid drugs leads to physical
dependence and tolerance. Dependance can be measured by evocation of abstinence
sign by abrupt drug withdrawal or administration of a narcotic antagonist or both.
Effect of Salvia macrosiphon aerial parts extract and Withania coagulans root extract
on morphine dependence were investigated in mice. Methods: After induction of
dependence by morphine, distilled water was injected to the control group and
different concentrations of plants aerial and root parts extract were injected to the other
groues. To assess morphine withdrawal, mice were injected naloxone (5mg/kg) i.p. on
the5™ day. After four consecutive days of morphine injection, withdrawal syndrome
was assessed by placing each mouse in a 30cm high glass box and recording the
incidence of escape jumps for 60 minutes. Animal receiving acute treatment with
morphine displayed dependence. Results: The animals treated with different Salvia
macrosiphon aerial (flowered browse) parts extracts concentration could decrease
incidence of escape jumps in number or decrease development of morphine
dependence and on the other hand, addiction was observed following naloxone
administration. Conclusion: Results of the present study showed that the highest
activity in methanolic extract of roots that at 200 mg/kg i.p. inhibited 97% incidence

of escape jumps (for 60 minutes).

Introduction

It is well clear that repeated use of opioid drugs brings
physical dependence and tolerance. Based on evidence
from  neurochemical, neurophysiological ~ and
biochemical studies of opioid dependence, a variety of
agents and systems such as noradrenergic system.“?
Adenosine receptor agonists,® excitatory amino acid
antagonists,*>  protein  kinase C inhibitors,®
glucocorticosteroids,’ enzodiazepines®® and
arachidonic acid® can modulate the morphine
withdrawal syndrome.

Salvia is an important genus consisting of about 900
species in the Lamiaceae family.”* They are several
reports that some Salvia genesis has effects on the
CNS. S. haematodes has  CNS-depressant,
antinociceptive and anticonvulsant activities."*** The
genus, Salvia macrosiphon , is generally known for its
multiple pharmacological effects including analgesic
and anti-inflammatory activities,"*** S. leriifolia has an
effect on morphine dependence™ and hypoglycaemic
effects morphine dependency as well.*’

Investigation on plant, Withania revealed its beneficial
effects to decrease dependence sign produced by
morphine in comparison to the control. Administration
of Withania somnifera (Ws) (family: Solanaceae, 100
mg/kg) for 9 days attenuated the development of
tolerance to the analgesic effect of morphine (10
mg/kg). Ws (100 mg/kg) also suppressed morphine-
withdrawal jumps, Jumping is most suitable sign of
measuring abstinence quantity as jumps are easily
counted and jumping rate increases when dependence
increases or dose of antagonist increased.*®*

The present experiments were undertaken to study the
protective effects of Withania coagulan’s root and
Salvia macrosiphon aerial methanolic extract on the
development of dependence to morphine in mice.

Materials and Methods

Animals

Male albino mice 25-30 g were obtained from a
random bred colony, maintained on a special diet in the
animal house of Sari University of Medical Sciences.
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The animals had free access to a standard commercial
diet and water ad libitum and were kept in rooms
maintained at 25+1 °C with a 12/12h light/dark cycle.

Drugs

Distilled water and other drugs, morphine sulphate
(Daru Pakhsh, I.R. Iran), naloxone hydrochloride
(Tolid Daru, I.R. Iran) and plant extracts were injected
intraperitoneally in different doses and regimes.

Plant Material

Aerial parts (flowered browse) of Salvia macrosiphon
and Withania coagulans root were collected from
Tehran and were identified and confirmed by
department of Pharmacognosy (Dr.Gohari). Aerial and
root parts of plants were dried at room temperature and
coarsely ground before extraction . One hundred grams
of the powdered sample was extracted at room
temperature by percolation with methanol/ water
(80:20, 400 mLx3 times). The resulting extract was
concentrated over a rotary vacuum evaporator, until a
solid extract sample was obtained. The resulting crude
extract was freeze-dried. The extract was prepared in
phosphate buffer (pH 7.4) and tween 80 (4:1) for
pharmacological studies.

Morphine Dependence

Morphine was injected i.p. to mice at doses of 50,
75,100 and 125 mg/kg three times daily (8:00 a.m.,
12:00 and 16:00 p.m., respectively) for 4 days. On day
5, a single dose of morphine (50 mg/kg) was injected 2
h before naloxone treatment.

Morphine Withdrawal

Withdrawal signs were precipitated by injection of
naloxone (5 g/kg, i.p.) 2 h after the final administration
of morphine. After the naloxone challenge, mice were
immediately placed in a glass cylinder (30 cm high, 20
cm in diameter). The number of jumping episodes was
counted for 60 min after naloxone injection.

Extract Treatment

After induction of dependence by morphine, mice were
divided into 10 groups and the control group was
injected distilled water. Then different concentrations
of Salvia macrosiphon (100,200,500,1000,1500 mg/kg)
and Withania coagulans extract (5,25,50,100,200
mg/kg) were injected respectively to the other groups
i.p. 1/5 h after the final dose of morphine.

Statistical Analysis

Statistical analysis was performed using the SPSS
software for Windows (Ver.10, SPSS Inc., Chicago,
USA). Data were analyzed by one-way analysis of
variance (ANOVA) and presented as meantsem.
Student-Newman-Keuls test was used for statistical
analysis and p<0.05 was considered to be significant.

Results

Animal receiving acute treatment with morphine
displayed dependency. The animals treated with
different Salvia macrosiphon extract concentration
could decrease or increase incidence of escape jumps in
number, following naloxone administration. on the
other hand , we have defined that the high inhibition of
morphine dependence in methanolic extracts of
Withania coagulans at 200 mg/kg i.p that can decrease
development of morphine dependence. however,
mechanism of plants action to Salvia macrosiphon and
Withania coagulans to inhibit or decrease abstinence
syndrome in dependent mice is unclear. Methanolic
extract of Withania coagulans reduced the jumping
episodes dose-dependently (Figure 1). The maximum
effect of Salvia macrosiphon and Withania coagulans
were observed at a dose of 1 g/kg and 200 mg/kg i.p
respectively.
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Results of the present study showed that the methanolic
extract of the aerial parts (flowered browse of S.
macrosiphon produced a statistically significant
decrease incidence of escape jumps or abstinence
syndrome in dependent in mice, in comparison to the
control (Figure 2).

Discussion

The present results indicate that the macerated
methanolic extract of S.limbata leaves reduced the
withdrawal signs of morphine, dose-dependency.
Adenosine Al receptor agonists such as 2-
chloroadenosine and  R-phenylisopropyladenosine
suppressed the withdrawal syndrome of morphine.
Adenosine receptor antagonists such as caffeine and
theophylline increased the jumping episodes and
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blocked the effects of adenosine analogues.®
S.miltorrhiza extract increased the ATP level in the
brain. As ATP is broken down to adenosine,? it might
be possible that the extract decreased morphine
dependence by an adenosine mechanism. Further study
is needed to confirm this mechanism.
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Benzodiazepines, via GABAA receptors had an
inhibitory effect on the dependence to morphine.® As
some binding sites were found on the
GABA/benzodiazepine receptor complex for some
Salvia species,?** there is also a possibility that S.
macrosiphon acts through this complex to affect
morphine dependency.

The involvement of other mechanisms may also be
considered. S.miltorrhiza via danshen, a

constituent in the root, inhibited adenylate cyclase

activity in rat brain®® It also inhibited the
phosphatidylinositol system in acute myocardial
ischaemia.®* Therefore, some Salvia genus may

potentially have inhibitory effects on the withdrawal
syndrome of morphine via these second messenger
systems, which have modulatory effects on morphine
dependency.®?

In conclusion, the methanolic extract of S. macrosiphon
can suppress the morphine withdrawal syndrome. The
results of this study are valuable as a step towards the
search for different mechanism of actions, which may
be involved in the inhibitory effect of the extract on
morphine dependency. It is difficult to speculate on the
exact mechanism of action at this time.

The inhibitory effect of naloxone on the antinociceptive
activity of extract suggests a morphine-like activity
profile for S. macrosiphon. With regard to the LD50

value and in comparison with a toxicity classification,?’
the extract was of low toxicity.

fruit and root of Withania coagulans are used in
treating burns and infectious wounds, arthritis,
inflammation and rheumatism.?® According to a study
from India Administration of aqueous extract of fruits
of Withania coagulans Dunal significantly lowered the
blood sugar, serum cholesterol, serum LPO, and
hepatic LPO levels at the highest concentration of 1
g/kg; po in streptozotocin induced diabetic rats. In
normal rats as well, the blood sugar levels were
significantly decreased following treatment with the
above drug. Withania coagulans also exhibited free
radical scavenging activity in an in vitro system.”® Two
new withanolides, epoxywithanolide | and 17P-
hydroxywithanolide K have been isolated from the
whole plant of Withania coagulance and their structures
were elucidated by spectroscopic techniques to be
active against a number of potentially pathogenic
fungi.®® The identification of Polyphenols as
biologically active compounds has been previously
reported.®> Withania coaggulans has shown protection
against development of dependence by morphine as
seen in experiment carried out by Kulakami with
another species of some family named.’®*2*® Recently
we have shown the high inhibition of morphine
dependence in chloroform and Ethyl acetate extracts of
roots of Withania coaggulans. Alcoholic extract of
roots of Withania coaggulans was safe and showed a
high protective effect. These portions, chloroform and
Ethyl acetate extract were moderate protective effect on
the development of dependence to morphine in mice.

Acknowledgments
This work was supported by a grant from the research
council of the Medical Sciences University of
Mazandaran / Iran.

References

1. Ambrosio E, Iglesias V, Garcia-Lecumberri C,
Orensanz L, Alguacil L F. Effect of yohimbine on
the development of morphine dependence in the
rat:lack of involvement of cortical beta-adrenoceptor
modi®cations.  Pharmacol  Biochem  Behav
1997;56:487-91.

2. Baraban SC, Stornetta RL, Guyenet PG. Effects of
morphine and morphine withdrawal on adrenergic
neurons of the rat rostral ventrolateral. Medulla Brain
Res 1995;676:245-57.

3. Michalska E, Malec D. Agonist and antagonists of
adenosine receptors and morphine withdrawal
syndrome in rats. Pol J Pharmacol 1993;45:1-9.

4. Belozertseva |, Zuartav E, Bespalov A. Behavioral
effect of MK-801 in morphinedependent and non-
dependent mice. Life Sci 1996;58:55-61.

5. Gonzalez P, Cabello P, Germany A, Norris B,
Contreras E. Decrease of tolerance to, And physical
dependence on  morphine by  glutamate

[185]



Karami et al.

receptorantagonists. Eur J Pharmacol 1997;332:257-

62.

6. Tokuyama S, Feng Y, Wakabayashi H, Ho IK.
Possible involvement of protein kinases in physical
dependence on opioids: study using protein kinase C
inhibitors, H7and H8. Eur J Pharmacol
1995;84:101-7.

7. Capasso A, Pinto A, Sorrentino L, Cirino G.
Dexamethasone inhibition of acute opioid physical
dependence in vitro is reverted by anti-lipocortin-1
and mimicked by anti-type Il extracellular PLA2
antibodies. Life Sci 1997;61:127-34.

8. Suzuki T, Tsuda M, Narita M, Funada M, Mizoguchi
H, Misawa M. Diazepam pretreatment suppresses
morphine withdrawal signs in the mouse. Life Sci
1996;58:349-57.

9. Puntillo K, Casella V, Reid M. Opioid and

benzodiazepine tolerance and

dependence:application of theory to critical care
practice. Heart Lung 1997;26:317-24.

Capasso A, Sorrentino L. Arachidonic acid and its

metabolites are involved in the expression of

morphinedependence in guinea-pig isolated ileum.

Eur J Pharmacol 1997;330:199-204.

Rechinger KH, Salvia IN: Flora Iranica, Rechinger

KH and Hedge IC. Graz: Akademische Druck and

Verlagsanstalt;1982.

Akbar S, Tariq M, Nisa M. Study on CNS depressant

activity of Salvia haematodes Wall. Int J Crude Drug

Res 1984;22:41-4.

Akbar S, Tarig M, Nisa M. Pharmacological studies

on Salvia haematodes Wall. Acta Trop Basel

1985;42:371-9.

Hernandez-Perez M, Rabanal RM, de la Torre MC,

Rodriguez B. Analgesic,antiinflammatory,antipyretic

and haematologicaleffect of aethiopinone, ano-

naphthoquinone diterpenoid from Salvia aethiopis
roots and two hemisynthetic derivatives .Planta Med
1995;61:505-9.

Hosseinzadeh H, Yavari M. Anti-inflammatory
effects of Salvia leriifolia Benth. leaf extract in mice
and rats. Pharm Pharmacol Lett 1999;9:60-1.

16. Hosseinzadeh H, Lari P. Effect of Salvia leriifolia

extract on morphine dependence in mice. Phytother

Res 2000;14:384-7.

Hosseinzadeh H, Haddadkhodaparast MH,
Shokohizadeh H. Antihyperglycemic effectof Salvia
leriifolia Benth. leaf and seed extract in mice. Irn J
Med Sci1998;23:74-80.

18. Kulkarni K, Ninan 1. Inhibition of morphine
tolerance and dependence by in  mice. J
Ethnopharmacol 1997;57:213-7.

19. Gomaa A, Hashem T, Mohamed ME, Ashry A.
Matricaria chamomoilla extract in hibits both
development of morphine dependence and
expression of abstinence syndrome in rats. J
Pharmacol Sci 2003;92(1):50-5.

20. Wang L, Milne B, Jhamandas K. Involvement of
excitatory aminoacid pathway in the expression of

10.

11.

12.

13.

14.

15.

17.

precipitated opioid withdrawal in the rostal

ventrolateral medulla:an invivo voltametric study.

Brain Res 1995;697:130-42.

Lee CM, Wong H N, Chui K'Y, Coang T F, Hon

PM, Chang H, et al. A central benzodiazepine

receptor partial agonist from a chinese medicinal

herbs  Salvia  militorrhiza. ~ Neurosci  Lett
1991;127:241-73.

Rutherford DM, Nelson MP, Hansen SK, Witt MR,

Bergendroff O, Sterner O. Isolation and

identi®cation from Salvia of®cinalis of two

diterpenes which inhibit t-butylbicyclophosphoro

[35S] thionate binding to chloride channel of rat

cerebrocortical membranes invitro. Neurosci Lett

1992;135:224-6.

Kohda T, Tanaka S, Seiji Y, Yamashita A. Isolation

of inhibitors of adenylate cyclase from danshen, the

root of Salvia miltiorrhiza. Chem Pharm Bull
1989;37:1287-90.

Tao YY. Effects of Salvia miltiorrhizae compositae

on phosphoinositides  metabolism in  acute

myocardial ischemia. Zhongguo Zhong Xi Yi Jie He

Za Zhi 1993;13(6):354-5,26

25. Fundytus M E, Coderre T J. Effect of activity at

metabotropic, as well as ionotropic (NMDA),

glutamate receptors on morphine dependence. Brit J

Pharmacol 1994;13:1215-20.

Thomas JM, Frazier J S, Hu Z W, Hoffman BB.

Phosphorylation of cyclic AMP  response

elementbinding protein and induction of c-fosgene

expressionon withdrawal from chronic treatment
with carbachol in NG108+15 cells. Mol Pharmacol
1995;48:593-600.

Loomis TA. Essential of Toxicology. Philladelphia:

Lea and Febiger;1968.

Budhiraja R. Anti-inflamatory activity of withanolide

F. planta med 1984;134-6.

http://mww.newsrx.com/newsletters/Drug-

week.html. Accessed Oct 08, 2004.

30. Choudhary MI, Shahwar DE, Parveen Z, Jabbar
A, Atta-ur-Rahman Al. Anti fungal steroidal lactones
from withania coagulans. Phytochemistry
1955;40(4): 1243-6.

31. Philipson Zhu M D, Greengrass P M, Bowe NB, Cai
Y. Plant polyphenols: biologicaly active compounds
or non-selective binders to protein. Phytochemistry
1997;44(3):441-7.

32. Snith G. Evidence agonist at a role of brain 5-
hydroxyl tryptamine in development of physical
dependence upon morphine in mice. J pharmacol
Exp 1997;634-41.

33. Ramassamy Ch, Clostre F, Christen Y, Costentin J.
Privention by aGinkgo biloba extract of the
dopaminergic neurotoxicity of MPTP. J Pharm
Pharmacol 1990;42:758-89.

21.

22.

23.

24,

26.

27.

28.

29.

[186]


http://www.newsrx.com/newsletters/Drug-week.html
http://www.newsrx.com/newsletters/Drug-week.html

