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			ABSTRACT

		

		
			The present study aimed to investigate the effect of Plantago Major leaf extract (PMLE) on the anxiety level of laboratory mice. Forty male albino mice were divided into four groups three experimental groups and one control group each of 10 mice. The mice of the experimental groups were injected with three doses of 100, 200 and 300 mg/kg, and normal saline solution was injected intraperitoneally to the mice of the control group. To assess the level of anxiety, an elevated plus maze (EPM) device was used for 5 min. The standard indicators of anxiety assessment (number of entries and time spent in the open arm) were checked and recorded through observation. The results showed that PMLE in three doses of 100, 200 and 300 mg/kg, significantly increased the number of entries into the open arm (4.63±0.32, 5.37±0.41, 6.68±0.48) and the time spent in the open arm (53.1±3.88, 62.4 ± 2.61, 69.58 ± 2.02) compared to the control group (P<0.05). This study showed that PMLE can reduce the level of anxiety in mice.
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			INTRODUCTION

			Anxiety is a type of internal response to the threatening conditions of people’s material and spiritual situations (Karim et al., 2015). Natural anxiety is an adaptive emotional response to physiological, psychological and social stressors that every person experiences in life (Sadaf et al., 2020). Pathological anxiety is the most common mental disorder that causes disruption in daily life and human suffering. Benzodiazepines and barbiturates are used to treat it (Finn et al., 2003). Anxiety is a diffuse, unpleasant and vague feeling, panic and anxiety of unknown origin and includes uncertainty, helplessness and physiological arousal, which is accompanied by one or more physical sensations such as nausea, chest tightness, heart palpitations, sweating and headache (Johnston et al., 2003). Several receptors such as serotonin, GABA, catecholamines and sex hormones are involved in the process of modulating this phenomenon (Enoch, 2008). GABA is the most important inhibitory neurotransmitter in the brain. The binding of GABA to the receptor opens the chloride ion channel and inhibits neuron hybridization (Kittler and Moss, 2003). On the other hand, glutamate is the most important excitatory neurotransmitter in the central nervous system and its effects are exerted through receptors in the membrane called ionotropic receptors and metabotropic receptors. The concentration of glutamate in the nervous system is much higher than in other tissues of the body, and it is involved in synaptic transmission, long-term changes in the excitability of nerve cells, and the development of nerve cells. Despite the great effects of glutamate on the physiological function of nerve cells, this compound is also a strong neurotoxin and is involved in many disorders of the central nervous system, including neurodegenerative disorders, ischemia, and trauma (Shahraki, 2011).

			Oxidative stress is caused by an imbalance between the production of free radicals and reactive oxygen species on the one hand and the antioxidant defense system on the other hand. In order to deal with free radicals and reactive oxygen species, antioxidant defense mechanisms have been designed to neutralize or minimize the harmful effects of these aggressive agents. Some of the components of this defense system are superoxide dismutase, glutathione peroxidase and catalase enzymes. Some are also supplied through different foods. Oxidative stress is an effective factor in causing various diseases in the central nervous system, which can accelerate the aging process and anxiety-related behaviors (Miladi Gorgi et al., 2010).

			In the past, drugs from the benzodiazepine family such as Diazepam (Valium), Alprazolam (Xanax), Lorazepam (Ativan) and Buspirone were used in the treatment of anxiety disorders, and now antidepressants such as Sertaline (Zoloft), Paroxctine (Paxil), Fluxetin (Prozac) and Venlafaxine are more commonly used. The prescription of anti-anxiety drugs is a well-known phenomenon all over the world. It is estimated that between 10 and 20% of people in the Western Hemisphere use these drugs almost regularly. According to the official statement of FDA (American Food and Drug Administration) in 1978, ten million Americans have used benzodiazepines. Some believe that these sedatives are an effective and inexpensive method compared to other treatment methods. Some also emphasize the effective effects of non-drug treatments. Non-pharmacological treatment includes several techniques. In all these methods, the patient is taught the classical techniques of obtaining relaxation, and in this way, the body itself rises to deal effectively and directly with stress-causing factors.

			The use of herbal therapy has been common in ancient civilizations since ancient times, and today herbal therapy in various forms is common all over the world, including the use of herbal products or their whole extracts, and special attention has been paid to herbal therapy. Most aromatic plants are edible and have been used for thousands of years. Since there is a positive trend and public attention for the use of medicinal plants that form a major part of traditional Chinese medicine, it will be useful to identify and investigate their effects and reduce the complications caused by chemical drugs and invasive procedures (Vafaei and Miladi Gorgi, 2011; Miladi Gorgi et al., 2010; Rezaie et al., 2010). Vafaei et al. (2011) showed that fruit Cassia fistula aqueous extract with doses of 250 and 500 mg/kg of body weight reduce the anxiety level in small laboratory mice. Miladi Gorji et al. (2010) in a study used hydro-alcoholic extract of water spinach leaf in doses of 0.05, 0.10 and 0.15 mg/kg of body weight and their test results showed that this extract has anti-anxiety effects in higher doses. In the study of Rezaie et al. (2011), Nardostachys Jatamansi extract with the highest response at a dose of 200 mg/kg of body weight showed better sedative and anti-anxiety effects compared to diazepam in female Wistar rats.

			Plantago is one of the medicinal plants that is widely used in traditional medicine. Plantago major and Plantago lanceolate are used. Plantago major contains biologically active compounds such as alkaloids, polysaccharides, lipids, caffeic acid derivatives, flavonoids, glycosides, iridoid, terpenoids, fatty acids, mucilage, organic acids, polysaccharide, plantagin substance, carotenoid, equine, catalpine, saponin, invertin, epigenin, sorbitol, minerals, vitamins, tannin, resin and gum, and flavonoid compounds are one of the most characteristic compounds in Plantago (Genc et al., 2020). Plantago major has also been used in traditional medicine as an anesthetic, antiviral, anti-inflammatory, astringent, antiparasitic, pain reliever, mental stimulant, antihistamine, anti-rheumatic, anti-tumor, anti-ulcer, diuretic, expectorant and blood pressure lowering. The seeds of this plant have been used for a long time for disinfection, immune system modulator, anti-inflammatory, pain reliever, antimicrobial, anti-ulcer, antioxidant, anti-cancer agent and also for wound healing purposes (Mohamed et al., 2011).

			The studies conducted on the chemical compounds found in Plantago plant show that Plantago leaf contains phenolic groups, organic acid groups, flavonoids and terpenoids. Also, Plantago plant leaf is a rich source of essential fatty acids omega-6, omega-3, carotenes and vitamin C (Schmitt-Schilling et al., 2005). The presence of such compounds has led to the emergence of numerous therapeutic properties. Among these effects, It can be mentioned to increase the efficiency of the immune system, liver protective effects, anti-diarrheal effects, analgesic effects, antioxidant effects, anti-cancer effects, cytotoxic activity, wound healing effects, anti-inflammatory effects, and fatigue reducing effects, the effects of detoxification and elimination of external toxins, antibacterial effects, anti-yeast and recently anticonvulsant effects of Plantago (Barua et al., 2011; Beara et al., 2010; Nilsson and Sterner, 2011). Since the anti-anxiety effects of Plantago plant have not been investigated in mice, the present study aims to determine the effect of Plantago Major leaf extract (PMLE) on the level of anxiety in mice.

			MATERIALS AND METHODS

			Animals

			In the present experimental study, 40 male albino mice weighing 25-30 g were used. The mice were kept in special cages under optimal environmental conditions and temperature of approximately 22 degrees celsius and 12 h of light and 12 h of darkness, and they had free access to food and water all the time.

			Preparation of herbal extract

			To prepare the extract, first the dry leaves of Plantago major plant were ground. Then, for every 10 g of powder, 100 ml of 70% ethyl alcohol was added and soaked for 72 h in a dark environment. After passing through Whatman No. 1 filter paper, the extract was spread on a plate for evaporation at room temperature. Normal saline was used to dissolve the dried extract powder (Nhu et al., 2019). After the intraperitoneal injection of the extract to different groups, the animals were monitored for 48 h and the result of 48-h mortality was checked.

			Anxiety assessment

			To evaluate the level of anxiety, a device called Elevated Plus Maze (EPM) was used, which is a standard model for evaluating the level of anxiety in rodents. This device is made of wood and includes two open arms (each 5 x 50 cm) and two closed arms (each 40 x 50 x 50 cm) and a central shelf (5 x 5 cm); so that the open arms are facing each other and the closed arms are opposite each other and are placed about 50 cm above the floor of the room. This experimental model of anxiety assessment is unconditional and does not require the training and learning of the animal. In this experiment, three groups (n=10 each group) received different doses of PMLE (100, 200 and 300 mg/kg of body weight) intraperitoneally. The animals of the fourth group (control group of 10 mice) were also injected with the same volume of normal saline.

			Thirty min after the injection of the extract and 5 min before the experiment, each mouse was placed separately inside a box with black walls made of Plexiglas with dimensions of 30x40x40 cm to increase the explorative activity of the animal. Then, to assess the level of anxiety, the animal was placed in a EPM (in the palm part and facing the open arm), and for 5 min during the day, explorative activities in the time spent on open arms and the number of entries into open arms were directly evaluated and recorded. It is worth mentioning that the increase in the number of entries into open arms and the time spent on them is considered as an indicator of reducing anxiety in mice. Also, the judgment about the significant difference in the level of anxiety is that if at the same time both indicators (the time spent on open arms and the number of entries into open arms) decrease or increase in the same direction and at least one of them has a significant difference from the control group, it is considered as a significant change in the level of anxiety.

			Statistical analysis

			The data were analyzed using SPSS software (version 20) and one-way analysis of variance (ANOVA) and Tukey’s post hoc tests. The significance level was defined as P<0.05.

			RESULTS and DISCUSSION

			There was no significant statistical difference between the three experimental groups and one control group in the number of entering into open arms and the percentage of time spent on open arms. Comparison of the average of number of entering into open arms and time spent on open arms, in three intervention groups compared to the control group are given in Table I (P<0.05). Mice receiving doses of 100, 200, and 300 mg/kg of PMLE did not show statistically significant differences compared to the control group. In all three experimental doses, the number of entries into open arms and the percentage of time spent in on open arms increased significantly compared to the control group; in such a way that in doses of 100, 200 and 300 mg/kg, the average of the number of entering into open arms was 4.63±0.32, 5.37±0.41, 6.68±0.48 respectively and the percentage of time spent on open arms was 53.1±3.88, 62.4±2.61, 69.58±2.02, respectively.

			Table I. Effect of PMLE on the number of entering into open arms and time spent on open arms by male albino mice during EPM test.
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			Group 1, 100mg/kg; Group 2, 200mg/kg; Group 3, 300mg/kg. 

			This study was conducted to investigate the anti-anxiety effect of PMLE in a laboratory environment. PMLE in doses of 100, 200 and 300 mg/kg led to a significant decrease in anxiety compared to the control group. This study showed that PMLE increases the time spent on high open arm and also increases the number of entering into open arms. Previously, Caro et al. (2018) in a similar study pointed out phenolic compounds such as flavonoids and tannins with pentobarbital sodium-induced hypnosis using the sodium pentobarbital-induced hypnosis method and showed that these compounds have a calming effect. Kaviani-fard et al. (2016) in their study investigating the effect of hydroalcoholic extract of Plantago major on the seizure threshold in mice, pointed to penteline tetrazole and showed that epileptic seizures caused by the effect of penteline tetrazole reduced GABA receptors and probably has antiepileptic effects through the effect on the GABA system. In an experimental study, Mojtahedin (2016) has investigated the anxiolytic effects of hydro-alcoholic PMLE and the possible role of the GABA adrenergic system in rats. The results of its findings showed that the hydroalcoholic extract of Plantago major leaf has anti-anxiety effects due to the presence of flavonoid compounds through the GABAergic system. Therefore, it can be said that, as the soothing effects of Plantago major have been mentioned in traditional medicine, the compounds in the extract of this plant have anti-anxiety effects.

			Researches have shown that the ingredients of Plantago major include compounds such as phenolics, terpenoids, vitamin C and various flavonoids (Mojtahedin, 2016). Many plant extracts with the similar compounds showed sedative effects (Chan et al., 2010). Studies show that these compounds activate the GABAergic system (Santos et al., 1994). GABA is known as an inhibitory neurotransmitter in brain synapses and is mostly secreted by nerve terminals in the spinal cord, cerebellum or other basal ganglia in the brain. GABA is one of the most important inhibitory chemical mediators that acts by increasing the permeability of the nerve membrane to chlorine ions (Yuan et al., 2004).

			Research shows that there are many flavonoid derivatives that are ligands for the GABAa receptor in the central nervous system and by binding to the binding points of drugs such as benzodiazepines, they lead to suppressive activities in the central nervous system of mice (Huang et al., 2001). For this reason, flavonoids, which like diazepam have the ability to interact with GABAa receptors in the central nervous system (Shen et al., 2002), are known as plant benzodiazepines (Hanrahan et al., 2003; Aslam and Sultana, 2016; Atack, 2010; Campbell et al., 2004; Gupta et al., 2016; Jamilah et al., 2012). In addition, flavonoids such as coumarin and limonene are able to exert their anti-anxiety and sleep-inducing effects by binding to the GABAa receptor and releasing GABA.

			CONCLUSION

			This study showed that PMLE reduces the level of anxiety in mice, and the anti-anxiety effects of Plantago major can be attributed to the activation of the Adrenergic GABA system.

			Acknowledgement

			Thanks to the members from the Fourth Affiliated Hospital of Harbin Medical University, the group collected samples, obtained data, and theoretical guidance.

			Funding

			Not applicable.

			IRB approval

			This study was approved by the Advanced Studies Research Board of the Fourth Affiliated Hospital of Harbin Medical University, Harbin, China.

			Ethical approval

			In the present study, the use of laboratory animals was in accordance with international guidelines for the care and use of laboratory animals. Also, this study was conducted based on the ethical protocol of working with laboratory animals of the Fourth Affiliated Hospital of Harbin Medical University, China.

			Statement of conflict of interest

			The authors have declared no conflict of interest.

			REFERENCES

			Aslam, M. and Sultana, N., 2016. Evaluation of anxiolytic-like activity of Vitis vinifera juice in mice. Avicenna J. Phytomed., 6: 344.

			Atack, J.R., 2010. Development of subtype-selective GABA A receptor compounds for the treatment of anxiety, sleep disorders and epilepsy. GABA Sleep Mol., Funct. Clin. Asp., pp. 25-72. https://doi.org/10.1007/978-3-0346-0226-6_2

			Barua, C.C., Pal, S.K., Roy, J.D., Buragohain, B., Talukdar, A., Barua, A.G. and Borah, P., 2011. Studies on the anti-inflammatory properties of Plantago erosa leaf extract in rodents. J. Ethnopharmacol., 134: 62-66. https://doi.org/10.1016/j.jep.2010.11.044

			Beara, I.N., Orčić, D.Z., Lesjak, M.M., Mimica-Dukić, N.M., Peković, B.A. and Popović, M.R., 2010. Liquid chromatography/tandem mass spectrometry study of anti-inflammatory activity of Plantain (Plantago L.) species. J. Pharm. Biomed. Anal., 52: 701-706. https://doi.org/10.1016/j.jpba.2010.02.014

			Campbell, E.L., Chebib, M. and Johnston, G.A., 2004. The dietary flavonoids apigenin and (−)-epigallocatechin gallate enhance the positive modulation by diazepam of the activation by GABA of recombinant GABAA receptors. Biochem. Pharmacol., 68: 1631-1638. https://doi.org/10.1016/j.bcp.2004.07.022

			Caro, D.C., Rivera, D.E., Ocampo, Y., Franco, L.A. and Salas, R.D., 2018. Pharmacological evaluation of Mentha spicata L. and Plantago major L., medicinal plants used to treat anxiety and insomnia in Colombian Caribbean coast. Evid. Based Complement. Alternat. Med., 2018: 5921514. https://doi.org/10.1155/2018/5921514

			Chan, Y.Y., Li, C.H., Shen, Y.C. and Wu, T.S., 2010. Anti-inflammatory principles from the stem and root barks of Citrus medica. Chem. Pharm. Bull., 58: 61-65. https://doi.org/10.1248/cpb.58.61

			Enoch, M.A., 2008. The role of GABAA receptors in the development of alcoholism. Pharmacol. Biochem. Behav., 90: 95-104. https://doi.org/10.1016/j.pbb.2008.03.007

			Finn, D.A., Rutledge-Gorman, M.T. and Crabbe, J.C., 2003. Genetic animal models of anxiety. Neurogenetics, 4: 109-135. https://doi.org/10.1007/s10048-003-0143-2

			Genc, Y., Dereli, F.T.G., Saracoglu, I. and Akkol, E.K., 2020. The inhibitory effects of isolated constituents from Plantago major subsp. major L. on collagenase, elastase and hyaluronidase enzymes: Potential wound healer. Saudi Pharm. J., 28: 101-106. https://doi.org/10.1016/j.jsps.2019.11.011

			Gupta, V., Bansal, P., Niazi, J., Kohli, K. and Ghaiye, P., 2016. Anti-anxiety activity of Citrus paradisi var. duncan extracts in Swiss albino mice-a preclinical study. J. Herb. med. Res., 1: 1-6.

			Hanrahan, J.R., Chebib, M., Davucheron, N.L., Hall, B.J. and Johnston, G.A., 2003. Semisynthetic preparation of amentoflavone: A negative modulator at GABAA receptors. Bioorg. Med. Chem. Lett., 13: 2281-2284. https://doi.org/10.1016/S0960-894X(03)00434-7

			Huang, X., Liu, T., Gu, J., Luo, X., Ji, R., Cao, Y., Xue, H., Wong, J.T.F., Wong, B.L., Pei, G. and Jiang, H., 2001. 3D-QSAR model of flavonoids binding at benzodiazepine site in GABAA receptors. J. med. Chem., 44: 1883-1891. https://doi.org/10.1021/jm000557p

			Jamilah, J., Sharifa, A. and Sharifah, N.R.S.A., 2012. GC-MS analysis of various extracts from leaf of Plantago major used as traditional medicine. World appl. Sci. J., 17: 67-70.

			Johnston, G.A., Chebib, M., Hanrahan, J.R. and Mewett, K.N., 2003. GABAC receptors as drug targets. Curr. Drug Targets CNS Neurol. Disord., 2:260-268. https://doi.org/10.2174/1568007033482805

			Kandel, E.R., Schwartz, J.H., Jessell, T.M., Siegelbaum, S., Hudspeth, A.J. and Mack, S., 2000. Principles of neural science. McGraw-Hill, New York. 4: 1227-1246. 

			Karim, N., Irshad, S., Khan, I., Mohammad, A., Anis, I., Shah, M.R., Khan, I. and Chebib, M., 2015. GABAA receptor modulation and neuropharmacological activities of viscosine isolated from Dodonaea viscosa (Linn). Pharmacol. Biochem. Behav., 136: 64-72. https://doi.org/10.1016/j.pbb.2015.07.006

			Kavyanifard, S., Heidarieh, N., Jamalo, F., Alinejad, G. and Alinejad, M., 2016. Effect of hydro alcoholic extract of Plantago major L. on pentilentetrazol-induced seizures in male mice. J. Gorgan Univ. med. Sci., 18: 41-45.

			Kittler, J.T. and Moss, S.J., 2003. Modulation of GABAA receptor activity by phosphorylation and receptor trafficking: implications for the efficacy of synaptic inhibition. Curr. Opin. Neurobiol., 13: 341-347. https://doi.org/10.1016/S0959-4388(03)00064-3

			Miladi Gorgi, H., Safakhah, H.A. and Haghighi, S., 2010. Anxiolytic effects of the aqueous extracts of spinach leaves in mice. Sci. J. Kurd. Univ. med. Sci., 15: 43-50.

			Mohamed, I.K., Osama, M.A., Samiha, M. and Zahrat, E.M., 2011. Biochemical studies on Plantago major L. and Cyamopsis tetragonoloba L. Int. J. Biodivers. Conserv., 3: 83-91.

			Mojtahedin, A., 2016. Study of anxiolytic effect of hydro-alcoholic leaf extract of Plantago major L. in rats and interaction with epinephrine: Role of adrenergic system. Der Pharm. Lett., 8: 202-206.

			Nhu, T.Q., Hang, B.T.B., Hue, B.T.B., Quetin-Leclercq, J., Scippo, M.L., Phuong, N.T. and Kestemont, P., 2019. Plant extract-based diets differently modulate immune responses and resistance to bacterial infection in striped catfish (Pangasianodon hypophthalmus). Fish Shellfish Immunol., 92: 913-924. https://doi.org/10.1016/j.fsi.2019.07.025

			Nilsson, J. and Sterner, O., 2011. Modulation of GABAA receptors by natural products and the development of novel synthetic ligands for the benzodiazepine binding site. Curr. Drug Targets, 12: 1674-1688. https://doi.org/10.2174/138945011798109509

			Rezaie, A., Pashazadeh, M., Ahmadizadeh, C., Jafari, B. and Jalilzadeh, H.M., 2010. Study of sedative and anxiolytic effect of herbal extract of Nardostachys jatamansi in comparison with diazepam in rats. J. med. Pl., 9: 169-174.

			Sadaf, R., Younus, I., Maqbool, S., Fayyaz, T.B., Khan, S.J., Siddique, S. and Fatima, R., 2020. Evaluation of anxiolytic activity of Pulsatilla nigricans L. in Wistar rats by using elevated plus maze and hole board paradigms. Pakistan J. Zool., 52: 1201-1204. https://doi.org/10.17582/journal.pjz/20190625060602

			Santos, M.S., Ferreira, F., Cunha, A.P., Carvalho, A.P., Ribeiro, C.F. and Macedo, T., 1994. Synaptosomal GABA release as influenced by valerian root extract--involvement of the GABA carrier. Arch. Int. Pharmacodyn. Thér., 327: 220-231.

			Schmitt-Schillig, S., Schaffer, S., Weber, C.C., Eckert, G.P. and Muller, W.E., 2005. Flavonoids and the aging brain. J. Physiol. Pharmacol., 56: 23-36.

			Shahraki, A., 2011. Metabotropic glutamate receptors and their ligands applications in neurological and psychiatric disorders. Physiol. Pharmacol., 15: 72-89.

			Shen, D.W., Higgs, M.H., Salvay, D., Olney, J.W., Lukasiewicz, P.D. and Romano, C., 2002. Morphological and electrophysiological evidence for an ionotropic GABA receptor of novel pharmacology. J. Neurophysiol., 87: 250-256. https://doi.org/10.1152/jn.00620.2001

			Vafaei, A.A. and Miladi-Gorgi, H., 2011. The effect of fruit Cassia fistula aqueous extract on sleeping time and the level of anxiety in mice. J. Gorgan Univ. med. Sci., 12: 1-6.

			Yuan, C.S., Mehendale, S., Xiao, Y., Aung, H.H., Xie, J.T. and Ang-Lee, M.K., 2004. The gamma-aminobutyric acidergic effects of valerian and valerenic acid on rat brainstem neuronal activity. Anesth. Analg., 98: 353-358. https://doi.org/10.1213/01.ANE.0000096189.70405.A5

			Zhang, L.M., Yao, J.Z., Li, Y., Li, K., Chen, H.X., Zhang, Y.Z. and Li, Y.F., 2012. Anxiolytic effects of flavonoids in animal models of posttraumatic stress disorder. Evid. Based Complement. Alternat. Med., 2012: 623753. https://doi.org/10.1155/2012/623753

		

	OEBPS/image/Open_Access_logo_black.png





OEBPS/image/1.png
Pakistan J. Zool., vol. 57(2), pp 721-726, 2025 https://dx.doi.org/10.17582/journal.pjz/20221007101023

Evaluation of Anxiolytic Effects of Plantago
Major Leaf Extract in Male Albino Mice

Jingtao Gui!, Na Wang? and Yanqiu Li**

"Ward of Female Patients, Gele Mountain Hospital of Chongqing Mental Health Center,

Chongging 400036, China.

’Department of Psychiatry, Ezhou Central Hospital-Ezhou Mental Health Centre,

Ezhou, Hubei, 436000, China.

3Department of Pharmacy Dispensing, The Fourth Affiliated Hospital of Harbin

Medical University, Harbin, Heilongjiang 150001, China.

ABSTRACT

Article Information

Received 07 ( 022
Revised 05 A gockror 23
Accepted 25 /. 8% _)23
Available online 30 October 2023

(cartyaccess)

Published 25 February 2025

Authors’ Contribution
JG and NW contributed equally to this ¥

The present study aimed to investigate the effect of Plantago Major leaf extract (PMLE) on the anxiety
level of laboratory mice. Forty male albino mice were divided into four groups three experimental groups

conducted the experiments in this study.
tributed to the design and interpretation

and one control group each of 10 mice. The mice of the experimental groups were injected with three current study and wrote the article. All ¢
doses of 100, 200 and 300 mg/kg, and normal saline solution was injected intraperitoneally to the mice read, revised, and approved the final ma
of the control group. To assess the level of anxiety, an elevated plus maze (EPM) device was used for 5
min. The standard indicators of anxiety assessment (number of entries and time spent in the open arm)

were checked and recorded through observation. The results showed that PMLE in three doses of 100, 200 Key words
and 300 mg/kg, significantly increased the number of entries into the open arm (4.63+0.32, 5.37+0.41, Plantago, Extract, Anxiety, ANOVA, M
6.68+0.48) and the time spent in the open arm (53.1+£3.88, 62.4 + 2.61, 69.58 + 2.02) compared to the Majorfeafextract
control group (P<0.05). This study showed that PMLE can reduce the level of anxiety in mice. DOI: https://dx.doi.org/lO. 17582/journz
pjz/20221007101023
INTRODUCTION the nervous system is much higher than in other tissues

Anxiety is a type of internal response to the threatening
conditions of people’s material and spiritual situations
(Karim ef al., 2015). Natural anxiety is an adaptive
emotional response to physiological, psychological and
social stressors that every person experiences in life (Sadaf
et al., 2020). Pathological anxiety is the most common
mental disorder that causes disruption in daily life and
human suffering. Benzodiazepines and barbiturates are
used to treat it (Finn ef al., 2003). Anxiety is a diffuse,
unpleasant and vague feeling, panic and anxiety of
unknown origin and includes uncertainty, helplessness and
physiological arousal, which is accompanied by one or
more physical sensations such as nausea, chest tightness,
heart palpitations, sweating and headache (Johnston et
al., 2003). Several receptors such as serotonin, GABA,
catecholamines and sex hormones are involved in the
process of modulating this phenomenon (Enoch, 2008).
GABA is the most important inhibitory neurotransmitter
in the brain. The binding of GABA to the receptor opens
the chloride ion channel and inhibits neuron hybridization
(Kittler and Moss, 2003). On the other hand, glutamate
is the most important excitatory neurotransmitter in the
central nervous system and its effects are exerted through
receptors in the membrane called ionotropic receptors and
metabotropic receptors. The concentration of glutamate in

of the body, and it is involved in synaptic transmission,
long-term changes in the excitability of nerve cells, and
the development of nerve cells. Despite the great effects
of glutamate on the physiological function of nerve cells,
this compound is also a strong neurotoxin and is involved
in many disorders of the central nervous system, including
neurodegenerative disorders, ischemia, and trauma
(Shahraki, 2011).

Oxidative stress is caused by an imbalance between
the production of free radicals and reactive oxygen species
on the one hand and the antioxidant defense system on the
other hand. In order to deal with free radicals and reactive
oxygen species, antioxidant defense mechanisms have
been designed to neutralize or minimize the harmful effects
of these aggressive agents. Some of the components of
this defense system are superoxide dismutase, glutathione
peroxidase and catalase enzymes. Some are also supplied
through different foods. Oxidative stress is an effective
factor in causing various diseases in the central nervous
system, which can accelerate the aging process and
anxiety-related behaviors (Miladi Gorgi ef a/., 2010).

In the past, drugs from the benzodiazepine family
such as Diazepam (Valium), Alprazolam (Xanax),
Lorazepam (Ativan) and Buspirone were used in the
treatment of anxiety disorders, and now antidepressants
such as Sertaline (Zoloft), Paroxctine (Paxil), Fluxetin
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