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ABSTRACT

Ganoderma lucidum is used for the treatment andvgmgon of many ailments including arthritis, hepst

hypercholesterolemia, bronchitis, gastric canced érypertension. In this study we have evaluatedptitential

anxiolytic-like activity of the mushroom in micedets of anxiety. Light/dark box and elevated plazentest were
used to evaluate the anxiolytic-like activity diiaiol extract of fruiting bodies and cracked spooéssanoderma
lucidum. The extract was given orally by gavagehat dose of 20 mg/kg, 75 mg/kg and 130 mg/kg bedtyhtv

Diazepam (1 mg/kg i.p.) was used as the standaud.dfhe results reveal that Ganoderma lucidum destnated

significant increase in the time spent in light imld when compared with the control group in liglark box test
and the results of elevated plus maze test retilGanoderma lucidum, showed significant increiasthe time

spent in open arms and number of open arm entrigsnwompared with the control group. Overall evick=n
propose that ethanol extract of Ganoderma luciduas lanxiolytic activity which is comparable to 1 g/
diazepam.
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INTRODUCTION

Anxiety is a sensation of uneasiness, uncertaiaty] tension arising from hypothetical or hallucimgtthreat
together with increase in sympathetic activity attération of psycho physiological signs includingreased skin
conductance, heart rate and muscle tone. Patiérsxeety have feeling of fear, dispersed and dyeatpleasant
feelings [1]. Anxiety is a psychiatric condition igh disrupts routine life activity and affects 4-@¥ithe population
[2]. Phobias, panic disorders and generalized #neee clinical symptoms of anxiety [3]. In genézatl anxiety
disorders, benzodiazepines are commonly used glththiese agents have many side effects includingone
disturbance, muscle relaxation, physical dependesedation and interaction with many drugs. Drugsmf
traditional herbs as well as newly synthesized aumps can have relevance in the therapy of anxisably for
this purpose, utilization of natural, tolerable anifid phytopharmaceuticals are in public interd$t [

Ganoderma lucidumknown as “Lingzhi” in China, is one among greatbgarded fungi around the world. Its
production is mainly seen in Southwest, East Cland provinces of Guangxi and Hebei[5]. Reishi, Ikzinig
Sachitake, Munnertake and Youngzhi are the commames ofGanoderma lucidufe]. Ganoderma lucidum
contains various types of active substances thatirgrganic ions, organic germanium, triterpenoistgrols,
polysaccharides, oils and fats [7].Primary medicioanstituent ofGanoderma lucidumare triterpenoids and
polysaccharides [8,9Ganoderma lucidunfor centuries particularly in China, Japan, and é&rwas frequently
related to health, long life, healing and happind€§. In Asian countries(anoderma lucidunmas been utilized
widely as a traditional medicine for thousands eding[11]. This miraculous mushroom is used fortteatment and
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prevention of many ailments including arthritis,phgtis, hypercholesterolemia, bronchitis, gastancer and
hypertension [8].In this study we have evaluatesl plotential anxiolytic-like activity of the mushmoin mice
models of anxiety.

MATERIALSAND METHODS

Animals

In this study we have used male Swiss albino mibese mice weighed in between 25¢g to 30 g. The @rimere
bought from the animal house of Aga khan Universitye temperature in the housing area was adjust2d°C +
0.5°C, with 12 hours light and dark cycle. The migere provided with water and foed libitum All experiments
were carried according to the guidelines set ftughthe National Institutes of Health (Bethesda, MIBA) and
prior approval was taken from the ethical reviewnaattee, Ziauddin University.

Different groups of mice

Mice were divided into different groups in the tlling manner for the assessment of anxiolytic &gtiv
Group I:  Normal control, given normal salinel«g, p.o.

Group Il:  Treatment group, given extract 20 mg{kg.

Group lll: Treatment group, given extract 75 mgixg.

Group IV: Treatment group, given extract 130 mgikg.

Group V: Positive control, given diazepam 1 mgiky

Dosing
Normal saline andsanoderma lucidumvere given orally by oral feeding tube/gavagerdpéritoneal route was
used for the administration of diazepam. The dogiag done once daily (OD) at 9 a.m. continuoustydays.

The light/dark box test

The two compartments or light/dark box method titsathe natural habit of mice to analyze a newrenwent,

contrary to the callous properties of blazinglyhligopen field. The steadiest parameter for anatyznxiolytic

activity is exploratory behavior and the time spieright region. The light/dark box consists ofawompartments:
one light region or white region of size (25Lx25W*R2cm) brightened by desk lamp and the other degion or

black region of size (25Lx25Wx27H cm), both the pamments were separated via tunnel of size (7%em) for

allowing mice to move from one compartment to otfdre parameter being observed was time spenteitight

region or white region of cage[12,13].

Elevated plus maze test

Exploratory behavior of mice was determined by gsihe apparatus named elevated plus maze followiag
method described elsewhere [14,15]. The apparaasselevated 50 cm over the floor and consisteevofdiosed

arms that were opposite to each other and two ap®s that were also opposite to each other. Batlatms (open
and closed) were of same dimensions: 50cm lon@cxnlwide, closed arms were surrounded by side wakéze

40cm in height that extended from central platfafsize 10cm x 10cm. At the beginning of the tesice were
placed one by one over the central area or platfand the behavior was analyzed for 10 mins usivigeo camera
mounted over the apparatus. The total time spemidnyse in each of the arms as well as the totabeumf entries
towards each arm were analyzed and recorded.

Statistical analysis
One-way ANOVA and Tukey'post hodest were used to calculate the statistical sicamite. The data is expressed
as mean + SEM. Statistically significant differeneas accepted at P < 0.05.
RESULTS
The results reveal th&anoderma lucidumat the dose of 75 mg/kg and 130 mg/kg, demorrstrsignificant and

dose dependent increase in the time spent in tighicle when compared with the control (salinetdpn group.
Diazepam, as a standard drug, also exhibited gignifincrease in the time spent in light (Table 1)
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Table 1. Effect of Ganoderma lucidum on the time spent in the light cubiclein light/dark box test

Treatment groups Time spent in light compartment
7th day 14th day 28th day
Normal saline 62.232 +2.264 5.509 + 0.884 2.440801

Ganoderma lucidu20 mg/kg 64.062 + 1.691 62.628 + 1.656 60.882 + 1.575
Ganoderma lucidurid5 mg/kg ~ 121.212 #1.277  65.928 +2.143 120.93 £2.119
Ganoderma luciduri30 mg/kg 125.01 £0.963  120.312 +0.963 122.76 +2.173
Diazepar 123.84+1.57° 123.84+1.57"  123.84+1.571"
Number of animals (n) = 10.The values are mean MS#€<0.05, **p<0.01, ***p<0.001 when compared witthe control group (One-way
ANOVA followed by Tukey'spost hoc test).

The results of elevated plus maze test reveal Gatoderma lucidumat the dose of 75 mg/kg and 130 mg/kg,
demonstrated significant and dose dependent inergashe time spent in open arms and number of @en
entries when compared with the control (salinete@g group. Diazepam, as a standard drug, alsobiéedhi
significant increase in the time spent (Table 2)& 3

Table 2. Effect of Ganoderma lucidum on the time spent in the open armsin elevated plus maze

Treatment groups Time spent in open arm
7"day 14"day 28""day
Normal saline 1.570 £1.209 2.352 +1.56 1.0590.9

Ganoderma lucidu20 mg/kg 2.19 £1.086 1.999 +1.315 63.828 + 1.390
Ganoderma luciduri@5 mg/kg ~ 63.702 +1.447 61.638+1.238  123.42 + 2689
Ganoderma lucidumi30 mg/kg 62.67 £1.408  2.569 +0.732  124.368 + 4851
Diazepam 123.6+ 5.258 123.24+5.389  124.242+ 4.913
Number of animals (n) = 10.The values are mean MS#€<0.05, **p<0.01, ***p<0.001 when compared witthe control group (One-way
ANOVA followed by Tukey'spost hoc test).

Table 3: Effect of Ganoderma lucidum on number of entriesin the open armsin elevated plus maze

Treatment groups Entriesin open arm
7"day 14"day 28"day
Normal saline 1.333+0.989 2.167+1.014 0.50@0224

Ganoderma lucidu20 mg/kg 2.500+0.992 2.333+1.282 1.667 + 0.558
Ganoderma lucidurid5 mg/kg  5.500 + 1.384  6.667 + 1.085 6.167 +1.352
Ganoderma luciduri30 mg/kg 6.167 £1.195 3.667 £0.843  5.167 + 1.400
Diazepam 3.833+1.046  1.000+0.365  5.833 +(0:401
Number of animals (n) = 10.The values are mean MSH<0.05, **p<0.01, ***p<0.001 when compared witthe control group (One-way
ANOVA followed by Tukey's post hoc test).

DISCUSSION

A number of scientific studies have been carriedosuGanoderma lucidunfor various pharmacological activities.
However, no scientific study has been carried outxplore anxiolytic effect of this miraculous musbm. This
research study was designed in an attempt to asisesanxiolytic potential of ethanol extract Ganoderma
lucidumin mice.

Anxiolytic activity was assessed using two diffdranimal models for anxiety named as elevated piage and
light and dark box test. The conventional plus mazgreatly sensitive to the effect of anxiolytis well as
anxiogenic medications interacting at GABRBZD (benzodiazepine) complex [16]. Elevated plusmis thought-
out amongst widely validated models for the assessnof anxiolytic and sedative substances such as
benzodiazepines. On elevated plus maze or EPM, oocemonly spend more time in the closed arms when
compared to open arms[17]. This choice reflectentsl disliking of the open arms due to anxietyop&n arena.
Anxiolytics drugs are those that increase the nurobentries and time spent in open arms and thersie remains
true for anxiogenics [16, 18]. Results of this stutbmonstrated thaBanoderma luciduntreated mice showed
statistically significant increase, compared totoglrgroup, in time spent in open arms and the nemab entries in
open arms and revealed anxiolytic potential in &ed plus maze (EPM) model.

Light/dark box test is another broadly utilized mmal model for the assessment of anxiolytic and @gedic

drugs[17]. This model is dependent on the innakectance of rodents to lighted areas as well aspthnatural
behavior of rodents due to mild stressors thaghg [12]. Drug-induced behavioral increment towsatde enlighted
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region of light/dark box, is proposed as an indéarxiolytic potential [19,20]. In light/dark box adel, the results
were similar to (EPM or elevated plus maze) mo@elmpared to control group, the groups that werateck with
the Ganoderma lucidunextract at the dose of 75 mg/kg and 130 mg/Kgakagkstatistically significant rise in total
time spent in the light arena, identical to thendgad anxiolytic drug, suggesting anxiolytic potehof Ganoderma
lucidum.

CONCLUSION

Overall evidences propose that ethanol extra@adoderma luciduimas anxiolytic activity which is comparable to
1 mg/Kg diazepam.
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