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للعلوم  الحذيثة مجلة جامعة بنغازيشروط كتابة البحث العلمي في 
 والذراسات الإنسانية

 

 وٍّخ(. 150)اٌٍّخص ثبٌٍغخ اٌؼشث١خ ٚثبٌٍغخ الأغ١ٍض٠خ  -1

 اٌّمذِخ، ٚرشًّ اٌزبٌٟ: -2

 .)ًٔجزح ػٓ ِٛضٛع اٌذساعخ )ِذخ 

 .ِشىٍخ اٌذساعخ 

  .أ١ّ٘خ اٌذساعخ 

  .أ٘ذاف اٌذساعخ 

  .إٌّٙظ اٌؼٍّٟ اٌّزجغ فٟ اٌذساعخ 

 اٌزٛص١بد(. -اٌخبرّخ. )أُ٘ ٔزبئظ اٌجؾش  -3

 لبئّخ اٌّصبدس ٚاٌّشاعغ. -4

 .اٌّشاعغاٌّصبدس ٚ( صفؾخ ِزضّٕخ اٌّلاؽك ٚلبئّخ 25صفؾبد اٌجؾش لا رض٠ذ ػٓ ) ػذد -5

 القواعذ العامة لقبول النشر
 ب اٌششٚط ا٢ر١خ:رمجً اٌّغٍخ ٔشش اٌجؾٛس ثبٌٍغز١ٓ اٌؼشث١خ ٚالأغ١ٍض٠خ؛ ٚاٌزٟ رزٛافش ف١ٙ    .1

 ،ًٚرزٛافش ف١ٗ ششٚط اٌجؾش اٌؼٍّٟ اٌّؼزّذ ػٍٝ الأصٛي اٌؼ١ٍّخ ٚإٌّٙغ١خ  أْ ٠ىْٛ اٌجؾش أص١لا

ِٓ ؽ١ش الإؽبطخ ٚالاعزمصبء ٚالإضبفخ اٌّؼشف١خ )إٌزبئظ( ٚإٌّٙغ١خ ٚاٌزٛص١ك ٚعلاِخ اٌّزؼبسف ػ١ٍٙب 

 .اٌٍغخ ٚدلخ اٌزؼج١ش

  أٚ ِغزً ِٓ سعبٌخ أٚ اطشٚؽخ ػ١ٍّخ أخشٜألا ٠ىْٛ اٌجؾش لذ عجك ٔششح أٚ لذٌَ ٌٍٕشش فٟ أٞ عٙخ. 

 ِْٚطجٛػبَ ػٍٝ ٍِف ٚٚسد،  -إْ ٚعذد  - ٠ىْٛ اٌجؾش ِشاػ١بً ٌمٛاػذ اٌضجظ ٚدلخ اٌشعَٛ ٚالأشىبي أ

 Times New( ثخظ )12( ٌٍغخ اٌؼشث١خ. ٚؽغُ اٌخظ )'Arial 'Body( ٚثخظ )14ؽغُ  اٌخظ )

Roman.ٌٍغخ الإٔغ١ٍض٠خ ) 

 ْرىْٛ اٌغذاٚي ٚالأشىبي ِذسعخ فٟ أِبوٕٙب اٌصؾ١ؾخ، ٚأْ رشًّ اٌؼٕب٠ٚٓ ٚاٌج١بٔبد الإ٠ضبؽ١خ أ.  

 أْ ٠ىْٛ اٌجؾش ٍِزضِب ثذلخ اٌزٛص١ك ؽغت د١ًٌ عّؼ١خ ػٍُ إٌفظ الأِش٠ى١خ APA))  ٚرضج١ذ ٘ٛاِش

 اٌّشاعغ فٟ ٔٙب٠خ اٌجؾش ػٍٝ إٌؾٛ ا٢رٟ:اٌّصبدس ٚاٌجؾش فٟ ٔفظ اٌصفؾخ ٚ

  اٌّصذس،  اٌّشاعغ ثزوش اعُ اٌّؤٌف، صُ ٠ٛضغ ربس٠خ ٔششح ث١ٓ ؽبصشر١ٓ، ٠ٍٟٚ رٌه ػٕٛاْأْ رضُجذ

 .اٌصفؾخ ٚسلُٚسلُ اٌغضء، ِزجٛػبً ثبعُ اٌّؾمك أٚ اٌّزشعُ، ٚداس إٌشش، ِٚىبْ إٌشش، 

 :٠زُوش اعُ  ػٕذ اعزخذاَ اٌذٚس٠بد )اٌّغلاد، اٌّؤرّشاد اٌؼ١ٍّخ، إٌذٚاد( ثٛصفٙب ِشاعغ ٌٍجؾش

اٌّمبٌخ وبِلاً، صُ ربس٠خ إٌشش ث١ٓ ؽبصشر١ٓ، صُ ػٕٛاْ اٌّمبٌخ، صُ روش اعُ اٌّغٍخ، صُ سلُ صبؽت 

 .اٌصفؾخ اٌّغٍذ، صُ سلُ اٌؼذد، ٚداس إٌشش، ِٚىبْ إٌشش، ٚسلُ

ِشىٍخ اٌذساعخ،  وٍّخ( ثؾ١ش ٠زضّٓ ٠150مذَ اٌجبؽش ٍِخص ثبٌٍغز١ٓ اٌؼشث١خ ٚالأغ١ٍض٠خ فٟ ؽذٚد )   .2

فٟ ٔٙب٠خ  اٌشئ١غ١خٚٚضغ اٌىٍّبد  .اٌذساعخ ، ٚٔزبئظاٌذساعخ ِٕٙغ١خٚاٌٙذف اٌشئ١غٟ ٌٍذساعخ، ٚ

 ). اٌٍّخص )خّظ وٍّبد
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 ثؾمٙب فٟ أعٍٛة إخشاط اٌجؾش إٌٙبئٟ ػٕذ إٌشش.عبِؼخ ثٕغبصٞ اٌؾذ٠ضخ  رؾزفظ ِغٍخ  .3

 النشر إجراءات
 وبٌزبٌٟ:  ٚ٘ٛعبِؼخ ثٕغبصٞ اٌؾذ٠ضخ  ٌىزشٟٚٔ اٌخب  ثبٌّغٍخاٌّٛاد ػجش اٌجش٠ذ الا ع١ّغ رشعً

 ( ُ٠شعً اٌجؾش اٌىزش١ٔٚب Pdf  +Word )  إٌٝ ػٕٛاْ اٌّغٍخinfo.jmbush@bmu.edu.ly  اٚ ٔغخخ

 ٠ظٙش فٟ اٌجؾش اعُ اٌجبؽش ٌٚمجخ اٌؼٍّٟ، ِٚىبْ ػٍّخ، ِٚغبٌٗ. ثؾ١ش CDػٍٝ 

 ِٛعٛد ػٍٝ ِٛلغ اٌّغٍخ( ٚوزٌه اسفبق ِٛعض ٌٍغ١شح  ٠شفك ِغ اٌجؾش ّٔٛرط رمذ٠ُ ٚسلخ ثؾض١خ ٌٍٕشش(

 اٌزار١خ ٌٍجبؽش إٌىزش١ٔٚبً.

  .لا ٠مجً اعزلاَ اٌٛسلخ اٌؼ١ٍّخ الا ثششٚط ٚفٛسِبد ِغٍخ عبِؼخ ثٕغبصٞ اٌؾذ٠ضخ 

  ُُِؾى١ُّٓ ِٓ رٚٞ الاخزصب  فٟ ِغبي اٌجؾش، ٠ٚز فٟ ؽبٌخ لجٛي اٌجؾش ِجذئ١بً ٠زُ ػشضخ ػٍٝ 

ربِخ، ٚلا ٠ؼُشض ػ١ٍُٙ اعُ اٌجبؽش أٚ ث١بٔبرٗ، ٚرٌه لإثذاء آسائُٙ ؽٛي ِذٜ أصبٌخ اخز١بسُ٘ ثغش٠خ 

اٌجؾش، ٚل١ّزٗ اٌؼ١ٍّخ، ِٚذٜ اٌزضاَ اٌجبؽش ثبٌّٕٙغ١خ اٌّزؼبسف ػ١ٍٙب، ٠ٚطٍت ِٓ اٌّؾىُ رؾذ٠ذ ِذٜ 

 صلاؽ١خ اٌجؾش ٌٍٕشش فٟ اٌّغٍخ ِٓ ػذِٙب.

 خلاي شٙش٠ٓ ِٓ ربس٠خ الاعزلاَ ٌٍجؾش، ٚثّٛػذ  ٠خُطش اٌجبؽش ثمشاس صلاؽ١خ ثؾضٗ ٌٍٕشش ِٓ ػذِٙب

 إٌشش، ٚسلُ اٌؼذد اٌزٞ ع١ٕشش ف١ٗ اٌجؾش.

  فٟ ؽبٌخ ٚسٚد ِلاؽظبد ِٓ اٌّؾى١ُّٓ، رشُعً رٍه اٌّلاؽظبد إٌٝ اٌجبؽش لإعشاء اٌزؼذ٠لاد اٌلاصِخ

 .ػششح أ٠بَثّٛعجٙب، ػٍٝ أْ رؼبد ٌٍّغٍخ خلاي ِذح ألصب٘ب 

 مخ ػٍٝ ٔشش٘ب لا رؼبد إٌٝ اٌجبؽض١ٓ.الأثؾبس اٌزٟ ٌُ رزُ اٌّٛاف 

 ف١ّب ٠ٕشش ِٓ دساعبد ٚثؾٛس ٚػشٚض رؼجش ػٓ أساء أصؾبثٙب. الأفىبس اٌٛاسدح 

 اٌّٛاد إٌّشٛسح فٟ اٌّغٍخ ِشح أخشٜ. إٞ ٔشش لا ٠غٛص ِٓ 

 ( ٖ200( د٠ٕبس ١ٌجٟ إرا وبْ اٌجبؽش ِٓ داخً ١ٌج١ب، ٚ )د.ي ٠400ذفغ اٌشاغت فٟ ٔشش ثؾضٗ ِجٍغ لذس $ )

 -ليبيا  –بنغازي (: ػٍّبً ثأْ ؽغبثٕب اٌمبثً ٌٍزؾ٠ًٛ ٘ٛ .دٚلاس أِش٠ىٟ إرا وبْ اٌجبؽش ِٓ خبسط ١ٌج١ب

. الاسم )صلاح الأمين 0000-445520-000 ، رقمبنغازي -الرئيسي فرع المصرف التجارة والتنميت، 

 .عبدالله محمد(

 ٌفىش٠خ ٌٍّغٍخ.ع١ّغ اٌّٛاد إٌّشٛسح فٟ اٌّغٍخ رخضغ ٌمبْٔٛ ؽمٛق اٌٍّى١خ ا 
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ABSTRACT  

One of the most crippling neuropsychiatric disorders of this modern era is anxiety. 

Therefore, there is an urgent need of a safe and effective treatment, which proves its 

significance in this disorder. There have been several chemical treatments; however, 

conventional food would be a better alternative. Therefore, Zingiber officinale that 

used worldwide as a cooking spice and herbal remedy has been used in the present 

study to investigate its anti-anxiety effect using elevated plus maze (EPM) and light 

dark model (LDM). Three doses (100, 200 and 400 mg/kg body weight (wt). of 70% 

ethanol extract) were administered intrapertoneally (i.p.) to mice one hour before 

starting experiments. Diazepam (1 mg/kg body wt.) was taken as the standard 

anxiolytic drug.  The time elapsed and count of entries in open arms of EPM, 

enhanced incidence of head dipping in holes and duration of time in lit area of LDM  

significantly raised in animals administered with extracts at the levels of 200 and 

400mg/kg body wt and Diazepam. Our results suggest that the extracts may have a 

promising anxiolytic activity to regard it as a good treatment of anxiety disorder. 

Key words:  Anxiety disorder, Zingiber officinale, anti-anxiety 

 

 التأثير المخذر لعلاج السنجبيل الحاد
 

 الملخص: 

اٌمٍك ٘ٛ أؽذ أوضش الاضطشاثبد اٌؼصج١خ ٚإٌفغ١خ اٌزٟ رص١ت الإٔغبْ ثبٌشًٍ فٟ ٘زا 

، ِّب ٠ضجذ أ١ّ٘زٗ فٟ ٘زا اٌؼصش اٌؾذ٠ش. ٌزٌه ٕ٘بن ؽبعخ ِبعخ إٌٝ ػلاط آِٓ ٚفؼبي

، فئْ اٌطؼبَ اٌزم١ٍذٞ ع١ىْٛ رٌهالاضطشاة. وبْ ٕ٘بن اٌؼذ٠ذ ِٓ اٌؼلاعبد اٌى١ّ١بئ١خ. ِٚغ 

اٌزٞ ٠غزخذَ فٟ ع١ّغ أٔؾبء اٌؼبٌُ  Zingiber officinale، رُ اعزخذاَ ٌزٌه . ثذ٠لاً أفضً

وزٛاثً ٌٍطجخ ٚػلاط ػشجٟ فٟ ٘زٖ اٌذساعخ ٌٍزؾم١ك فٟ رأص١شٖ اٌّضبد ٌٍمٍك ثبعزخذاَ اٌّزب٘خ 

 200ٚ  100إػطبء صلاس عشػبد )رُ  (.LDM( ٚإٌّٛرط اٌذاوٓ اٌفبرؼ )EPMاٌّشرفؼخ )

٪( داخً اٌشئخ ٌٍفئشاْ 00ٍِغُ / وغُ ِٓ ٚصْ اٌغغُ )ثبٌٛصْ( ِٓ ِغزخٍص الإ٠ضبٔٛي  400ٚ

ِغُ / وغُ ِٓ ٚصْ اٌغغُ( وذٚاء  1رُ أخز اٌذ٠بص٠جبَ ) لجً عبػخ ٚاؽذح ِٓ ثذء اٌزغبسة.

، ص٠بدح EPMزٛؽخ ٌـ ل١بعٟ ٌّض٠ً اٌمٍك. اٌٛلذ إٌّمضٟ ٚػذد الإدخبلاد فٟ الأرسع اٌّف

اٌزٟ رُ سفؼٙب  LDMؽذٚس غّظ اٌشأط فٟ اٌضمٛة ِٚذح اٌٛلذ فٟ إٌّطمخ اٌّضبءح ِٓ 

ِغُ / وغُ ِٓ ٚصْ  400ٚ  200ثشىً وج١ش فٟ اٌؾ١ٛأبد اٌزٟ رذاس ثّغزخٍصبد ثّغز٠ٛبد 

لاػزجبس٘ب  اٌغغُ ٚاٌذ٠بص٠جبَ. رش١ش ٔزبئغٕب إٌٝ أْ اٌّمزطفبد لذ ٠ىْٛ ٌٙب ٔشبط ٚاػذ ِض٠ً ٌٍمٍك

 ػلاعًب ع١ذًا لاضطشاة اٌمٍك.



 
 

Benghazi Modern University 
info.jmbush@bmu.edu.ly                               Dr.salahshalufi@bmu.edu.ly

        Mobile +218945429096 

5 

INTRODUCTION. 

Anxiety and anxiety-spectrum disorders are the most common debilitating 

neuropsychiatric disorders and becoming increasingly prevalent in modern society 

(Murphy, 1986). The prevalence is estimated about 10-30%.  

One of the most commonly used anti-anxiety drugs is, benzodiazepine. The 

anti-anxiety effects of benzodiazepine are because of its interaction with gamma-

aminobutyric acid (GABA) receptors of brain especially in the midbrain reticular 

formation. Benzodiazepine has many side effects such as sedation, myorelaxation, 

ataxia, amnesia and pharmacological dependence. For this reason, new therapeutic 

approaches and treatments are requiring (Bisson JI, 2007). Since active ingredients of 

herbal drugs are not accumulated in the body and do not have side effects and as such, 

they have significant advantages compared to chemical drugs. Many medicinal plants 

have been used more, including Zingiber officinale (Ginger) (Ali BH, 2008, 

Mosoumen E, 2005). 

Ginger belongs to a Zingiberaceae family. It has long been used in traditional 

medicine of Arab, India, and China for the management of various health problems 

including gastrointestinal and respiratory disorders as well as in atherosclerosis and 

reducing pain (Niksokhan M, 2014, Ali BH, 2008). In the recent studies, ginger has 

been reported as a good source for antioxidant, anti-inflammatory, neuroprotective 

and anticancer activities (El-Ghorab AH, 2010, Kondeti R S, 2011, Mustafa T, 1990, 

Shukla Y, 2007). Since the bioactive molecules of ginger are 6-gingerol, flavonoids 

and phenolic compounds (Connell D, 1969). Recently, researchers have reported that 

the flavonoids have effect on benzodiazepines receptors (Modaresi M, 2009). Extant 

flavonoids in medicinal plants cause tranquilizing, anti-anxiety effects by affecting 

benzodiazepine receptors binding to GABA receptor (Modaresi M, 2009). The current 

study was conducted to investigate the anti-anxiety properties of the ginger extract in 

comparable with benzodiazepine in mice. 

 

MATERIALS AND METHODS. 

Preparation of Zingiber officinale roots extracts. 

Fresh ginger was procured from the local market, Benghazi, Libya. The plant was 

washed and sliced. The active compounds of ginger were extracted by soaking a 

100gm of fresh Zingiber officinale rhizome in 1 liter of 70% ethanol. The solvent was 

shacked for 24 hours, filtered, and then evaporated. The extracts of the rhizome of 

Zingiber officinale were suspended in a vehicle comprising 1% (w/v) Tween 20 in 

distilled water. These extracts were made and used for this study. 

 

Animal experiment. 

Animal studies were conducted according to the institute of animal ethical committee 

regulations approved by the committee for the purpose of the control and supervision 

of experiments on animals. Swiss albino mice weighing 25 to 30 g were produced 

from the small animal house in Benghazi University. The animals were housed in an 

acryl fiber cage in a temperature controlled room (temperature 25± 2o C) and 

maintained in 12 h light/ dark cycle with free access to food and drinking water ad 

libitum. All animals were accustomed to laboratory environment for 1 week before 

starting experiments. Experiments were done at time between 09:00 and 17:00 h. 
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Experimental design.  

Twenty five or thirty mice were divided into five groups with five or six mice in each 

group: control, diazepam and 100, 200 and 400 mg/kg extract doses. A 0.25 ml of 

extract suspended in vehicle were administered i.p. to mice one hour before starting 

the experiment. Diazepam (1 mg/kg) suspended in the vehicle was used as anxiolytic 

drug. The suspending vehicle (0.25 ml) without any additions was used as control. 

Mice were then exposed to either elevated plus maze (EPM) or light dark model 

(LDM) to evaluate the anxiety. 

 

Elevated plus maze (EPM).  

As described by Kulkarni et al., The EPM apparatus composed of two opened (30 × 5 

cm) and two closed (30 × 5 × 15 cm) arms originated from a central platform (5 × 5 

cm) to form a plus sign. The floor of maze and the closed arms were stained with 

black color. EPM was elevated 50 cm above floor (SK, 2002). Sixty minutes after the 

administration of different vehicles, the mice were placed individually on the central 

platform facing the open arm. The numbers when animal entered into opened arm and 

durations were recorded within a 5 min period; the time of latency to enter opened 

arm was also calculated within same period. These measures were used as indices of 

anxiety. Entry into any arm was accounted only when all four paws of the animal 

came inside the arm. Experiments were done in a quiet room to avoid any change in 

the animals’ behavior. 

 

Light/dark apparatus test. 

A box divided by an opaque wall that contains 5x5 hole to connect the two formed 

chambers. These chambers were equal in size (20 × 20 × 14 cm, one was dark and 

other was lit). The dark part was colored with black and closed at the top, while the lit 

part was stained with a white color and a source of light was placed above it (Belzung 

C, 1990b). Exposure to intensely illuminated area, causing anxiety-like behavior in 

animals (M Bourin 2003, D Dhingra, 2012a).The tested mice were placed individually 

inside the lit compartment when experiment started. Duration of times the animal 

spent into a lit box and number of head dipping were recorded for 5 min.  

 

Statistical analysis. 

Statistical analysis was performed with GraphPad Prismand based on an analysis of 

variance (ANOVA) followed by Dunnet’s test/Tukey’s test. Differences of P < 0.05 

were considered statistically significant. 

 

RESULTS. 

Elevated Plus Maze.  

The mice in control group spent 2.7± 1.3 s in the opened arm (Fig1 A). Compared to a 

control group, animals treated with diazepam showed a significant increase in the 

time spent and number of entry into opened arms (Fig1 A and B), Although extracts 

of ginger at concentrations 100, 200, and 400 mg/kg enhanced both number of 

entrances and time spent in opened arms in dose dependent manner, the lowest dose 
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did not significantly affect the two measured indices comparable to control group 

(Fig1 A and B). Different doses of extracts of ginger and diazepam treated groups 

showed a significant reduction in latency to enter these arms (Fig1 C). 

 

Light/dark apparatus 

The vehicle treated group spent 54.4 ± 2.01 s in the lit box and showed as 4.6 ± 0.67 

as number of head dips, whereas animals treated with extracts of ginger (200, and 400 

mg/kg) showed a remarkable increase in duration for which animal remained in 

enlightened compartment and also showed a significant (P <0.01) increase in the 

number of head dipping (Fig 2 A and B). There was a direct correlation in the dose 

and both head-dip counts and time spent in lit box, however, these results were less 

than the effect of Diazepam (DZ) 1 mg/kg on mice (Fig 2 A and B). 

 

DISCUSSION. 

Anxiety is considered as one of the most common psychological disorder that hurts 

human life (Cle’ment Y, 2002, Kjernised KD, 2004). It appears by cognitive, 

emotional and behavioral components. It can be a natural anxiety which is an 

emotional response to stressful physiological and social conditions, but there is a 

pathological anxiety (Afshari TJ, 2010).   

Animal behavioral models have become an indispensable tool for studying 

anxiety disorders and testing anxiety- modulating drugs. The elevated plus maze is 

based on the premise that exposure to open arm evoked an approach avoidance 

conflict that was considerably stronger than that evoked by the exposure to an 

enclosed arm (KC, 1955). Additionally, this test is considered one of the most widely 

validated tests for assaying new benzadiazepine-like anxiolytic agents (Pellow S, 

1985), and diazepam used in this study is one among them. The reduction in entry, 

time spent, latency to enter opened arm are the indications of high level of fear or 

anxiety. Anxiolytics drugs increase the proportion of these indices. Imaizumi have 

shown that diazepam increased the open arm entries and time spent in open arm 

(Imaizumi M, 1994). Researchers have reported different effects of ginger on EPM 

(Fatemeh F, 2017, Mohan M, 2006, Harsha S N, 2012), therefore using of EPM in the 

current study was to support previous pieces of research. In this study, it was observed 

that ginger extract (GE) 100, 200, and 400 mg/kg) significantly (P < 0.01) increased 

the time spent and number of entrance in opened arms and reduced latency to enter 

opened arms. This suggests that the GE have an anxiolytics effect. 

In the light and dark box model, the very bright environment is a noxious 

stressor that inhibits the exploratory behavior of rodents. Reduction of number of 

entries, time spent in the lit chamber are regarded as markers of anxiety (Costall B, 

1988). Anxiolytics agents increase light to dark transitions and time spent in lit area 

(Balaraman R, 2007, Belzung C, 1990a). It is interesting that there are not many 

studies using the light dark test to evaluate the role of GE on anxiety have been done. 

Our study showed that GE increased time spent in the lit chamber and number of head 

dips and therefore the extract reduced the indices of anxiety that developed by using 

this model. 

Despite of extensive research on anxiety, the neurological basis of this 

disorder is still not clear. It has been shown that interaction of active gradients of 
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plants including ginger with some of the natural endogenous mediators may explain 

the anxiolytic mechanism of these plants in the body (Contarino A, 1999, Shih JC, 

1999). Experiment of Paladini A  has shown that falvinoids and other antioxidant 

factors were a potent anxiolytic compounds (Paladini A, 1999). Other researchers 

suggested that some plants have lots of secondary metabolites which directly or 

indirectly may affect the central nervous system, noradrenalin, GABA 

neurotransmitter activity (Wood WM, 1991). Many reports states that the active 

ingredients partially activate serotonin receptor and therefore, involvement the 

serotonergic system may explain the mechanism of anxiolytic action of ginger 

rhizome (Andreas N, 2010, Mohan M, 2006), however, the role of other 

neurotransmitters cannot be ignored.  The Mechanism by which the G to play an 

important role as anxiolytic agent still remains obscured and further studies is needed. 

In conclusion, our results showed that higher doses of ginger extract increased 

time spent and number of entry in the open arms significantly control groups in EPM. 

In addition the GE treated mice remained longer in lit compartment which indicates 

anxiety reduction. So, we can conclude that ginger extract can reduce anxiety 

reactions dose dependently. 
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 Figure 1: Elevated plus maze test. * indicates significant difference as compared to control group (p<0.001). Values 

are given as mean ± SD of six animals 
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Figure 2: Light/Dark model test. * indicates significant difference as compared to control 

group (p<0.001). Values are given as mean ± SD of six animals. 
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