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Introduction 

It is well clear that repeated use of opioid drugs brings 

physical dependence and tolerance. A variety of agents 

and systems such as noradrenergic system
1
 adenosine 

receptor agonists,
2
 amino acid excitatory antagonists,

3 

protein kinase C inhibitors,
4 

glucocorticosteroids,
5 

benzodiazepines
6
 and arachidonic acid

7
 can modulate 

the morphine withdrawal syndrome. Pain is still one of 

the main health problems of the world’s populations. 

Many bioactive substances are involved in the 

modulation of pain sensation.
8
 Some physicians relied 

upon herbal medicines and natural remedies to treat 

diseases.
9
 Salviais an important genus consisting of 

about 900 species in the Lamiaceae family.
10

 There are 

some reports that Salvia spp. has effects on the CNS.
11

 

S. labiatae, is generally known for its multiple 

pharmacological effects including analgesic and anti-

inflammatory activities.
12

 S. leriifolia has effect on 

morphine dependence
13

 and hypoglycemic effects in 

morphine dependency.
14

 Antinociceptive and anti-

inflammatory activities have also been reported for 

theses pecies.
12

 Jumping is the best indication of the 

abstinence in mice. This marker easily counted and 

jumping rate increases when dependence rises or dose 

of antagonist boosted. Investigation on plant, S. 

limbata, S. hypoleuca and S. macrosiphon relatively 

revealed its beneficial effects to decrease dependence 

signs produced by morphine and increased pain 

threshold after 60 min, in comparison to the control. 

The present experiment was undertaken to study the 

effect of S. limbata, S. hypoleuca and S. macrosiphon 

on the development of morphine dependence in mice. 
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Purpose: There are several reports about effects of Salvia spp. on CNS. The present 

experiment is undertaken to study effect of S. limbata, S. hypoleuca and S. 

macrosiphon on withdrawal syndrome in mice. Methods: Antinociceptive activities of 

aerial parts of Salvia spp. is investigated using hot plate method. In addition, the effect 

of its aerial parts on morphine dependence is investigated in mice. After induction of 

morphine dependency, different concentrations of plant extract are injected. To assess 

morphine withdrawal, naloxone (5 mg kg
-1

, i.p.) are injected into mice on the 5th day. 

Withdrawal syndrome is assessed by placing each mouse in a glass box 30 cm in 

height and recording the incidence of escape jumps for 60 minutes. Results: A 

decrease in incidence of escape jumps is observed in morphine dependence mice. S. 

limbata and S. hypoleuca extracts produced a statistically significant inhibition of pain 

induced by hot plate latency at (500, 1000 and 1500 mg kg
-1

) i.p. A significant increase 

in pain threshold is observed after 30 and 60 minutes (p < 0.001). The activity was 

comparable to that of morphine (30 mg kg
-1

, i.p., p > 0.05). The antinociceptive 

activity increased up to 60 minutes. Conclusion: S. limbataand S. hypolecuca extracts 

produced statistically significant inhibition of pain and development of morphine 

dependence in mice. 
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Materials and Methods 

Animals 

Male albino mice 25-30 g were used. They had free 

access to a standard commercial diet and water and 

maintained at 25 ± 1 °C with a 12/12h light/dark cycle. 

 

Plant Material 

S. limbata, S. hypoleuca and S. macrosiphon were 

collected from Tehran. Aerial parts (flowered browse) 

were dried at room temperature (RT) and coarsely 

ground before extraction. The powdered samples were 

extracted at RT by percolation with methanol and 

methanol/water (80:20). The resulting extract was 

concentrated over a rotary vacuum evaporator, until a 

solid extract sample was obtained which was freeze-

dried. Extracts were prepared in phosphate buffer (pH 

7.4) and tween 80 (4:1) for pharmacological studies.  

 

Morphine Dependence 

Morphine was injected i.p. into mice at doses of 50, 

75,100 and 125 mg kg
-1

 three times daily (8:00 a.m., 

12:00 and 16:00 p.m., respectively) for 4 days. On fifth 

day, a single dose of morphine (50 mg kg
-1

) was 

injected 2 h before naloxone treatment. 

 

Morphine Withdrawal 

Withdrawal signs were precipitated by injection of 

naloxone (5 g kg
-1

, i.p.) 2 h after the final 

administration of morphine. After the naloxone 

challenge, mice were immediately placed in a glass 

cylinder (30 cm in height, 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. Normal saline was injected to 

control group. Plant extracts (100,200, 500, 1000, 1500 

mg kg
-1

) were injected to other groups, 1.5 h after the 

last dose of morphine.  

 

Antinociceptive Study 

The hot-plate test was used. The temperature of the 

metal surface was maintained at 55± 0.2°C. Latency to 

a discomfort reaction was determined before and after 

drug administration. The cut-off time was 55 second. 

Morphine was injected i.p. into mice, as a single dose 

of 30 mg kg
-1

. Solvent was injected into the negative 

control group (10 mL kg
-1

). Extracts were given at the 

doses of 500, 1000, 1500 mg kg
-1 

i.p. to the animals. 

Antinociceptive activity was assessed by measuring the 

hot plate latency as described by Leimbach and Eddy.
15

 

Results showed in Figure 1. 

 

 
Figure 1. Antinociceptive activity of methanol and methanol 
(80%) extracts of Salvia Spp aerial parts after 30 min. Values 
are Mean ± SD (n = 7), ***P < 0.001, **P < 0.05 with respect to 
control. 

 

Statistical Analysis 

Statistical analysis was performed using the SPSS (Ver. 

10) software for Windows. Data were analyzed by one-

way analysis of variance (ANOVA) and presented as 

Mean ± SD. p < 0.05 was considered to be significant. 

 

Results and Discussion 

Effect of Extract on Morphine Withdrawal Signs  
Animal receiving acute treatment with morphine 

displayed dependency. Extracts decreased jumping 

count following naloxone administration. The extract 

reduced the jumping episodes dose-dependently. The 

maximum effect was observed at the dose of 1.5 g.kg
-1

 

(Table 1). 

 
Table 1. Effects of salvia spp. on morphine withdrawal jumps in mice. 

 Control 100 mg/kg 200 mg/kg 500 mg/kg 1000 mg/kg 1500 mg/kg 

S. limbata 95 ± 0.83 91 ± 0.82* 83±0.58** 72±0.74 *** 62± 0.46*** 55 ± 0.55*** 

S. hypoleuca 91 ± 0.81 80 ± 0.75** 77 ±0.65*** 67 ±0.69*** 44 ± 0.45*** 24 ± 0.56*** 

S. macrosiphon 93 ± 0.80 86 ± 0.88** 73 ±0.68*** 68 ±0.74*** 41 ± 0.45*** 21± 0.67*** 

Each value represents jumping count during 60 min (Mean ± SD) (*, p<0.05; **, p<0.01; ***, p<0.001). 

 

Antinociceptive Activity of Salvia Spp Aerial Parts 

The activity was weak, but was enough for treatment 

and blocking the pain. This activity was comparable to 

that of morphine (30 mg kg
-1 

i.p, p> 0.05). The 

antinociceptive activity of extract was increased up to 

60
th 

min. Results indicated that all extracts reduced the 
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withdrawal signs dose-dependently. Adenosine A1 

receptor agonists suppressed withdrawal syndrome of 

morphine and its antagonists increased jumping 

episodes and blocked the effect of adenosine analogue.
2
 

Extract increased the ATP level in the brain.
16

 Hence, it 

is possible that the extract can reduce morphine 

dependence by adenosine mechanism. Further study is 

needed to confirm this mechanism. Benzodiazepines, 

via GABAA receptors exert an inhibitory effect on 

morphine dependence.
6 

There is also a possibility that 

salvia acts via this pathway to affect morphine 

dependency, although the involvement of other 

mechanisms may also be considered. Active ingredient 

of S. miltorrhizan (called danshen) lead to inhibition of 

adenylate cyclase activity in the rat brain.
17

 It also 

inhibits phosphatidyl inositol system in acute 

myocardial ischemia.
18 

 

Conclusion 
This study confirmed that methanolic extracts of S. 

limbata, S. hypoleuca and S. macrosiphon suppressed 

morphine withdrawal syndrome. But it is difficult to 

speculate on the exact mechanism of action at this time. 

The present results also indicate good antinociceptive 

activity of S. limbata, S. hypoleuca and S. 

macrosiphonvia CNS system.  
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