
 
 
 

 
 

E-ISSN: 2320-1215 

P-ISSN: 2322-0112 

38 RRJPPS | Volume 4 | Issue 3 | July - September, 2015 

Research and Reviews: Journal of Pharmacy and Pharmaceutical 

Sciences 

 

Evaluation of Anxiolytic Effect of Pineapple Juice 

 

 

Sana Sarfaraz1, Hummera Khatoon1, Haleema Moin2, Ayesha Siddiqui2, and Ghulam Sarwar3 

 

1Department of Pharmacology, Faculty of Pharmacy, Jinnah University for women Karachi-

74600 Pakistan 

2Department of Pharmacy, Jinnah University for Women Karachi-74600 Pakistan 

3Department of Pharmacognosy, Faculty of Pharmacy, Jinnah University for women Karachi-

74600 Pakistan 

 

 

Research Article 

 

Received: 27/08/2015 

Revised: 13/10/2015 

Accepted: 20/10/2015 

 

*For Correspondence 

Sana Sarfaraz, Department of Pharmacology, 

Faculty of Pharmacy, Jinnah University for women 

Karachi-74600 Pakistan. 

E-mail: sana.sarfraz@live.com 

Keywords: Anxiolytic, Pineapple, Open field, Head 

dip 

 

 ABSTRACT 

 

 

Background: Nowadays due to increasing demands of our 

society’s lifestyle stress, worry and feeling of un satisfaction 

has increased a lot leading to anxiety which has become 

one of the most common problem faced by population. In 

past few years use of anxiolytic drugs have increased a lot 

however because of adverse effects faced by patients, 

increased cost and dependence nowadays there is more 

focus on screening nutrients used in everyday life.  

Objective: The current study is based on evaluating the 

effects of Pineapple juice in anxiety.  

Methodology: The present study has been conducted on 

albino mice of either sex weighing between 18-24 gm. The 

mice were equally divided into 3 groups (control, Standard 

and Pineapple juice). Head dip, light and Dark model, Open 

Field and elevated plus maze methods were used for 

evaluating anxiety. 

Result: Our study revealed Pineapple Juice had significant 
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anxiolytic activity in comparison to control and standard 

drug lorazepam.  

Conclusion: From above study we can conclude that 

Pineapple possesses Vitamins and flavonoids due to which 

anxiolytic effect is observed. As non-pharmacological 

therapy Pineapple juice can be incorporated in diet of 

people who suffer from anxiety. Since it is a tasty drink that 

is commonly consumed in everyday life it will not have any 

harmful effects and will be better than allopathic anxiolytic 

drugs which have number of adverse effects associated 

with them. 

 

 

 

INTRODUCTION 

 

Anxiety is defined as condition in which person has unpleasant feelings of dread over events that have not occurred, 

there is state of nervousness along with useless worry over things [1]. When an individual is in state of anxiety he 

undergoes four types of experiences i.e. physical tension, mental apprehension, dissociative anxiety and physical 

symptoms [2]. Anxiety not only affects brain or nervous system it affects the whole human body. Common symptoms of 

anxiety faced by patients are feeling of being frightened, restlessness, breathing problem, panic, Insomnia,  

nervousness, worry, headache and backache etc [3]. Causes of anxiety are usually stress, fear of things (phobias), 

environmental factors, depressive disorders [4] and diseased conditions [5]. Anxiety is classified into various types such 

as generalized anxiety disorder, social anxiety disorder, panic disorder and bipolar disorder [6]. 

 

Another cause of anxiety is thought to be neurotransmitter dysregulation. Reduced levels of inhibitory 

neurotransmitters especially GABA (Gama amino butyric acid) can lead to anxiety [7]. Another cause that leads to 

anxiety might be disruption of neuronal circulation in amygdala which is center of processing of fear and emotions [8]. 

Zulf Self Rating Anxiety Scale or Taylor Manifest Anxiety Scale is standardized clinical questionnaires for detection of 

anxiety based on symptoms [9]. Presently commonly used medications for relieve of anxiety include Selective Serotonin 

Reuptake Inhibitors (SSRI), Monoamine oxidase Inhibitor (MAOI) and Pregablin etc [10]. 

 

Nutrients were used traditionally not only as source of food but also because of their beneficial effects on health. Later 

as allopathic medicine developed their use was declined [11]. Nowadays however due to better availability, safety profile 

and cost effectiveness the research is being focused on nutrients used in everyday life. 

Ananas comosus commonly known as pineapple is a tropical fruit belonging to family Bromeliaceous [12]. Pineapple is 

perennial and herbaceous plant. It is most commonly cultivated in Brazil, Thailand and Philippines [13]. It is not only 

delicious fruit but is also rich in nutrients. Raw pineapple contains 13.12 gm carbohydrates (including sugar and 

dietary fiber), 0.12 gm Fat and 0.54 gm of Protein. It provides 209 kJ of energy [14]. It contains vitamins such as Vitamin 



 
 
 

 
 

E-ISSN: 2320-1215 

P-ISSN: 2322-0112 

40 RRJPPS | Volume 4 | Issue 3 | July - September, 2015 

C, Thiamine, Riboflavin, Niacin, Pantothenic acid; Folate and Vitamin B6.Besides this it also contains trace metals such 

as Calcium, Iron, Manganese, Magnesium, Potassium, Sodium and Zinc [15]. 

 Its main chemical constituents include Flavonoids, Phenols, and Polysaccharides, sugars, volatile compounds, 

carotenoids and Bromelain [16]. Pineapple possess number of health benefits such as reduces risk of asthma [17], 

Reduces Blood pressure [18], has anticancer properties [19], healing and anti-inflammatory effects [20]. During Pregnancy 

use of pineapple juice during first trimester is contraindicated as it can increase uterine contractions leading to 

termination of pregnancy [21]. Side effects experienced include vomiting, nausea, diarrhea, skin rash, excessive 

menstrual flow and swelling of mouth and cheeks on excessive consumption [22]. 

 The present study is designed to evaluate the anxiolytic effects of Pineapple juice in mice. 

 

MATERIALS AND METHODS 

 

Experimental Animals 

The study was carried out on albino mice of either sex weighing between 18-24 gm. They were bred and housed in 

animal house of Jinnah University for Women. The animals were given food and water ad libitum. They were kept under 

constant environmental conditions of 23± 2◦C.  

Material  

Fresh Pineapples were purchased from local market in Karachi and were identified by Department of Pharmacognosy, 

Faculty of Pharmacy Jinnah University for Women. The Pineapples were then peeled, cut and blended and juice was 

filtered. 

Dosing Regime  

The mice were equally divided into 3 groups (control, Standard and pineapple juice). The control mice were given 

distilled water 0.5 ml, Standard taken was Lorazepam 2 mg/60 kg that means 0.3 mg/kg, this dose was adjusted 

according to weight of mice in milligrams. Stock solution was prepared 12 mg/60 ml in distilled water and dose was 

administered by serial dilution method orally. 

Pineapple juice was given 0.5 ml orally. All the groups were given dose once daily. The study was carried out for 15 

days. 

Head Dip Test 

Hole Board or Head Dip Test is used for identification of anxiety. The apparatus consists of an enclosed wooden 

rectangular box (35 cm×45 cm×45 cm). The holes are 2.5 cm in diameter and found in all walls [23]. 

 

Procedure 

Before beginning the experiment the mice were familiarized with the environment in which the Hole Board apparatus 

was placed. The temperature was maintained same as in animal house. The mice that were ignorant of the apparatus 

were placed in the centre area and allowed to move freely for 5 minutes. The number of times the mouse stuck out its 

snout was noted. After each reading to clear off smell of animal the apparatus was cleaned with 70% alcohol [24]. 

 

 

 

Open Field Test 
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Open field test is used to assess emotional behavior in rodents. It can be used to measure exploratory activity, 

locomotors activity and gives idea of initial anxiety related behavior in rodents [25]. It consists of large square chamber 

with walls 42 cm high. The floor is marked into 25 squares each 15 cm in diameter. A 15×15 cm central square of 

equal size are also present in middle arena of open field. 

Procedure 

The mouse was held gently by the tail and placed in centre of arena in open field one at a time. The number of times 

the mice moved in central and peripheral squares was recorded for 5 minutes. After performing experiment the 

apparatus was cleaned using 70% alcohol to remove the body odour of subject. 

Light and Dark test  

It was designed by Crawley and Goodwin (1980). Rodents generally favor dark areas. This test was used to assess 

anxiety behavior in rodents.  

The chamber is divided into two compartments by dark partition having small aperture (13 ×5 cm) located at bottom. 

One compartment is painted black it is the dark compartment it is covered by a lid. The other has transparent sides 

and is uncovered. It is brightly lit using a lamp. 

Procedure 

The mice are acclimatized with the surrounding where the apparatus is placed. Each mouse is transferred individually 

in the centre of the brightly illuminated compartment. Mice are allowed to freely explore the compartments moving 

from light to dark. Record the transitions made by the mouse in the dark compartment. This test is conducted for 5 

minutes [26]. 

Elevated Plus Maze 

Is an animal model of anxiety which is based on rodent’s aversion to open spaces and preference to remain near 

vertical surfaces (thigmotaxis). 

Procedure 

The apparatus consists of plus maze shape with two open arms and two closed arms, elevated 40-70 cms from floor. 

The mice are familiarized with environment and placed in center of maze. Record the number of times the mouse 

enters the open arms. This test is done for 5 minutes [27]. 

 

RESULT 

 

By applying SPSS 19 all the data has been analyzed. By taking mean of all the values they are compared with means of 

control and standard drug and by student significance t-test the significance of difference between means are 

determined. A value of p<0.05 is considered significant, p<0.001 as more significant and p<0.0001 as highly 

significant. 

 

DISCUSSION 

Herbal preparations have been used since ancient times because of their efficacy, safety and low cost. Nowadays 

research is being focused on fruits, vegetables and juices in order to incorporate them properly in diet and overcome 

symptoms of disease condition. Table 1 shows the effect of Pineapple juice on head dip activity.  
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Table 1. Effect of Pineapple Juice on Head Dip 

Groups Mean ± SD P (Control) P (Standard) 

Control 47 ± 1.1   

Pine apple Juice 18 ± 1.03 0.000 0.126 

Standard 17 ± 1.7   

 

Initially when animal is placed in apparatus it tries to find an escape route due to fearful and neophobic response [28] 

further confirmation has been attained by literature search showing elevated level of corticosteroids when exposed to 

apparatus [29]. If it is assumed that on exposure to apparatus, anxiety develops due to state of fear so decrease in 

number of dips shows relieve from anxiety or reduced fear [30]. This postulation supports our above results that 

Pineapple juice possesses anxiolytic effect. Flavonoids are the main components present in Pineapple juice 

responsible for most of the medicinal properties [31]. Table 2 shows the effect of Pineapple Juice on Peripheral squares 

whereas Table 3 shows effect on Central squares.  

 

Table 2. Effect of Pineapple Juice on Peripheral Squares 

Groups Mean ± SD P (Control) P (Standard) 

Control 173 ± 1.78   

Pine apple Juice 66 ± 1.39 0.000 0.000 

Standard 49 ± 1.44   

 

 

Table 3. Effect of Pineapple Juice on Central Squares 

Groups Mean ± SD P (Control) P (Standard) 

Control 7 ± 1.03   

Pine apple Juice 14 ± 1.05 0.000 0.000 

Standard 19 ± 0.7   

 

Our results indicate that the numbers of peripheral squares were highly significantly reduced when compared to control 

whereas it was highly significantly greater than standard. Similarly the number of central square crossings were highly 

significantly increased as compared to control and decreased as compared to standard. The central square crossings 

indicate anxiety and exploratory behavior [32]. Increase frequency indicates high exploratory behavior and low anxiety. 

Table 4 shows effect of Pineapple juice on light and dark model. 
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Table 4 Effect of Pineapple Juice on Light and Dark Model 

(Light Transition time) 

Groups Mean ± SD P (Control) P (Standard) 

Control 44 ± 1.19   

Pine apple Juice 136 ± 

1.66 

0.000 0.000 

Standard 234 ± 

1.67 

  

 

Our results indicate highly significant increase time spend in light box as compared to control whereas as compared to 

standard the time was highly significantly decreased. Research studies have shown that an animal who is stressed or 

in fear or has anxiety tends to stay for prolonged period in darker area. He will not prefer to move and explore about the 

white box and peaking between two boxes will also be low. On the other hand anxiolytic drugs increase the number of 

transitions and the time spend in the white area [33]. Table 5 shows effect of Pineapple juice on elevated plus maze.  

 

Table 5: Effect of Pineapple Juice on Elevated Plus maze 

(Time spend in open arm) 

Groups Mean ± SD P (Control) P (Standard) 

Control 37 ± 0.67   

Pine apple Juice 79 ± 2.3 0.000 0.000 

Standard 73 ± 3.7   

 

Note: Values are mean ± S.D, N=10=number of animals, *p<0.05=significant, ***p<0.0001=highly significant 

IS=insignificant difference. 

 

Our results show highly significantly increased time spend in open arms as compared to control and standard. This 

shows that pineapple juice possesses anxiolytic effects which are highly significant when compared with control but 

highly significantly reduced when compared with standard drug. 

 

It is a known fact that majority of anxiolytic drugs act by mediating effect on GABA neurotransmitter by binding to GABAA 

receptor and potentiating gabanergic inhibition in CNS by opening chloride channels and causing hyperpolarization 

which reduces firing rate of critical neurons in brain or drug directly activates GABA receptor [34]. Phenolic compounds 

are important constituent of Pineapple and it might possess anxiolytic effect by Gabanergic mechanism. Besides this 

the antioxidant effect produced by flavonoid component is also thought to provide neuroprotective effect in mice 

hippocampus [35]. 

The standard drug taken was lorazepam an intermediate acting benzodiazepine which possesses anxiolytic effect at 

low doses and hypnotic effect at high doses [36]. The mechanism of action is by potentiating gabanergic effect. Our 

results show similar but reduced effects as compared to lorazepam. During the period of study all the animals survived 

and no side effect were observed because the low dose was administered. 
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From the above study we can conclude that Pineapple juice should be incorporated in daily diet of people who suffer 

from anxiety and depression. Besides that it can be taken by normal people too since it will help reduce stress and 

produce positive effect on memory. 

 

 

ACKNOWLEDGEMENT 

 

 We would like to thanks Miss Samreen Naz Lab Assistant for her help in animal handling. 

 

 

REFERENCES 

 

1. American Psychiatric Association Diagnostic and Statistical Manual of Mental Disorders (5thedn). Arlington, VA: 

American Psychiatric Publishing. 2013;189. 

2. Öhman and Arne Fear. Anxiety: Evolutionary, cognitive, and clinical perspectives. Handbook of emotions. New York:The 

Guilford Press. 2000;573–93 

3. Patel G and Fancher TL. In the clinic. Generalized anxiety disorder. Annals of internal medicine 2013;159:1-6. 

4. Michael Gelder. Psychiatry. (3rdedn) Oxford; New York: Oxford University Press c. 2005;75 

5. David Healy. Drugs Explained. Section 5: Management of Anxiety. Elsevier Health Sciences. 2008;136-137. 

6. Lydiard RB. The role of GABA in anxiety disorders. J Clin Psychiatry. 2003;64:21-27. 

7. Etkin A, et al. Disrupted amygdalar sub region functional connectivity and evidence of a compensatory network in 

generalized anxiety disorder. Arch Gen Psychiatry. 2009;66:1361-1372. 

8. Zung WW. A rating instrument for anxiety disorders. Psychosomatics. 1971;12:371-379. 

9. Baldwin, et al. Pregabalin for the treatment of generalized anxiety disorder: an update. Neuropsychiatric disease and 

treatment. 2013;9:883-92. 

10. Sarfaraz, et al. CNS Depressant, sedative and Anxiolytic activity of ethanolic extract of fruit of Piper chaba revealed 

after neuropharmacological screening. International Journal of Pharmacy and Pharmaceutical Sciences. 2014;6;186-

189. 

11. www.britannica.com/335722. 

12. Coppens d'Eecken brugge, et al. Chapter 2: Morphology, Anatomy, and Taxonomy. The Pineapple: Botany Production 

and Uses. Wallingford, UK: CABI Publishing. 2003;21. 

13. Nutrient data for pineapple, raw, all varieties, per 100 g serving Nutritiondata.com, USDA SR-21.  

14. Fruit of the Islands. Pittsburg Magazine. 2008;39:92. 

15. Beauman and Francesca. The Pineapple: King of Fruits, ISBN 978-0701176990. 2000.  

16. www.nutrition-and-you.com/pineapple.htm retrieved 2015-08-23. 

17. www.medicalnewstoday.com/articles/276903.ph retrieved 2015-08-22. 

18. Bromelain Medline Plus. US National Institutes of Health. 2015. 

19.  E. Heun. Raw Juice. Med Klin. 2007;47:813-816. 

20. Pineapple. Review of Natural Products. Facts & Comparisons 4.0. St. Louis, MO: Wolters Kluwer Health, Inc. 2009. 

http://psychiatry.org/psychiatrists/practice/dsm
http://psychiatry.org/psychiatrists/practice/dsm
https://books.google.co.in/books?id=uIQQskejGwUC&pg=PA709&dq=Handbook+of+emotions,+%C3%96hman+and+Arne+Fear&hl=en&sa=X&ved=0CBsQ6AEwAGoVChMIwc--0oG_yAIVjsWOCh1xGQSu
https://books.google.co.in/books?id=uIQQskejGwUC&pg=PA709&dq=Handbook+of+emotions,+%C3%96hman+and+Arne+Fear&hl=en&sa=X&ved=0CBsQ6AEwAGoVChMIwc--0oG_yAIVjsWOCh1xGQSu
http://annals.org/article.aspx?articleid=1784307
https://books.google.co.in/books?id=PRRzEz-NMJoC&pg=PA143&dq=Psychiatry.+(3rdedn)+Oxford;+New+York:+Oxford+University+Press+c.&hl=en&sa=X&ved=0CE4Q6AEwBWoVChMIzPX_7IG_yAIVjZGOCh35oQCL
https://books.google.co.in/books?id=xurNluX8g7IC&pg=PA135&lpg=PA135&dq=Drugs+Explained.+Section+5:+Management+of+Anxiety.&source=bl&ots=ep1ZP7PzD_&sig=CkjmqQ0Kihbw2FrpO6_rXWocaTg&hl=en&sa=X&ved=0CCQQ6AEwAWoVChMIw_mZjoK_yAIViB6OCh196QaE#v=onepage&q=Drugs%20Explained.%20Section%205%3A%20Management%20of%20Anxiety.&f=false
https://books.google.co.in/books?id=e1tpAgAAQBAJ&pg=PA103&dq=The+role+of+GABA+in+anxiety+disorders,+Lydiard+RB&hl=en&sa=X&ved=0CCMQ6AEwAWoVChMIq5DHsYK_yAIVjgmOCh0Pog1-
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=books&cd=1&cad=rja&uact=8&ved=0CBsQFjAAahUKEwjS0qS_gr_IAhXNCY4KHYYTBcw&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19996041&usg=AFQjCNFZ4tNBfXNZi7Pp-cxKocFGUnYghg&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=books&cd=1&cad=rja&uact=8&ved=0CBsQFjAAahUKEwjS0qS_gr_IAhXNCY4KHYYTBcw&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19996041&usg=AFQjCNFZ4tNBfXNZi7Pp-cxKocFGUnYghg&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCEQFjAAahUKEwi3wv_Hgr_IAhXSB44KHbpKAYk&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F5172928&usg=AFQjCNFcif7ha7HX3vntK5NJY1opFfzURg&bvm=bv.104819420,d.c2E
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3699256/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3699256/
http://innovareacademics.in/journals/index.php/ijpps/article/view/2109
http://innovareacademics.in/journals/index.php/ijpps/article/view/2109
http://innovareacademics.in/journals/index.php/ijpps/article/view/2109
http://www.britannica.com/335722
http://www.cabi.org/cabebooks/ebook/20083015202
http://www.cabi.org/cabebooks/ebook/20083015202
http://nutritiondata.self.com/facts/fruits-and-fruit-juices/2019/2
http://www.pittsburghmagazine.com/Pittsburgh-Magazine/March-2008/Taste-of-the-Tropics/
https://books.google.co.uk/books?id=W81aCbA8K-gC&pg=PA229&dq=pineapple+king+of+fruit&hl=en&sa=X&ei=4kOPVPe1F5Gp7AbmtYDgBw&ved=0CCkQ6AEwAA#v=onepage&q=pineapple%20king%20of%20fruit&f=false
https://books.google.co.uk/books?id=W81aCbA8K-gC&pg=PA229&dq=pineapple+king+of+fruit&hl=en&sa=X&ei=4kOPVPe1F5Gp7AbmtYDgBw&ved=0CCkQ6AEwAA#v=onepage&q=pineapple%20king%20of%20fruit&f=false
https://en.wikipedia.org/wiki/Special:BookSources/9780701176990
http://www.nutrition-and-you.com/pineapple.htm%20retrieved%202015-08-23
http://www.medicalnewstoday.com/articles/276903.ph%20retrieved%202015-08-22
https://www.nlm.nih.gov/medlineplus/druginfo/natural/895.html
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&ved=0CEwQFjAJahUKEwj5lenNhr_IAhXJbY4KHS_UDco&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS0189724115300552&usg=AFQjCNEZRKQRy5kFLbm0UERmJAVjBJpCew&bvm=bv.104819420,d.c2E&cad=rja
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CBwQFjAAahUKEwiXmOaThL_IAhUGJI4KHYSBATg&url=http%3A%2F%2Fwww.wjpr.net%2Fdownload%2Farticle%2F1420266551.pdf&usg=AFQjCNFFTP26IrxvOtbMUsPWWN05y59sYw&bvm=bv.104819420,d.c2E&cad=rja


 
 
 

 
 

E-ISSN: 2320-1215 

P-ISSN: 2322-0112 

45 RRJPPS | Volume 4 | Issue 3 | July - September, 2015 

21. www.drugs.com/npc/pineapple.html  

22. Hossain M and Uma-Devi P. Effect of irradiation at the early fetal stage on adult brain function of mouse: learning and 

memory. Int.J.Radiat.Biol. 2001;77:581-585. 

23. Sandra E, et al. Validity of Head dipping as measure of exploration in a modified Hole board. Psychopharmacologia. 

1975;44:53-59. 

24. Hall CS and Ballachaey EL. A study of rat’s behavior in a field, a contribution to method in comparative psychology. Uni 

of California publications in Psychology. 1932;6:1-12. 

25. Kathleen R, et al. Methods of behavior analysis in Neuroscience. (2ndedn). CRC press. 2009. 

26. Carobrez AP and Bertoglio LJ. Ethological and temporal analyses of anxiety-like behavior: the elevated plus-maze model 

20 years on. Neurosci. Biobehav. Rev. 2005;29:1193–1205 

27. Belzung C, Griebel G. Measuring normal and pathological anxiety like behavior in mice a review. Behavioral Brain 

Research. 2001;125:141-149. 

28. Marquez C, et al. Influence of reactivity to novelty and anxiety on hypothalamic pituitary adrenal and prolactin 

responses to two different novel environments in adult male rats. Behav.Brain.Res. 2006;15:168:13-22. 

29. Renner MJ. Neglected aspects of exploratory and investigatory behavior. Psycho biology. 1990;18:16-22. 

30.  Amzad Hossain M. Total phenolic, flavonoids and antioxidant activity of tropical fruit pineapple. Food Research 

International. 2011;44:672-676. 

31. Podhorna J and Brown RE. Strain differences in activity and emotionality do not account for differences in learning and 

memory performance between C57BL/6 and DBA/2 mice. Genes Brain Behav. 2002;1:96-110. 

32. Bourin M and Hascoet M. The mouse light/dark box test. Eur.J.Pharmacol. 2003;28:1-3. 

33. Al-Mamun, et al. Evaluation of CNS depressant and analgesic activities of methanol extract of Piper longum Linn. 

Leaves. IJPSR. 2011;2:2874-2879. 

34. Campelo LML, et al. Evaluation of central nervous system effects of Citrus limon essential oil in mice. Rev. Bras 

Farmacogn. 2011;21:668-673. 

35. Melo CTV, et al. Anxiolytic-like effects of (O-methyl)-N-2,6-dihydroxybenzoyl-tyramine (Riparin III) from Aniba riparia 

(NeeS) Mez (Lauraceae) in mice. Biol. Pharm. Bull. 2006;29:451-454. 

36. Hossain M and Uma-Devi P. Effect of irradiation at the early fetal stage on adult brain function of mouse: learning and 

memory. Int.J.Radiat.Biol. 2001;77:581-585. 

 

 

 

 

 

http://www.drugs.com/npc/pineapple.html
http://www.ncbi.nlm.nih.gov/pubmed/11382336
http://www.ncbi.nlm.nih.gov/pubmed/11382336
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwiwmoGthL_IAhXYW44KHR-PBkA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F1197580&usg=AFQjCNHxH2mzac4BBN5ED2qu3GZAFqz5kg&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwiwmoGthL_IAhXYW44KHR-PBkA&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F1197580&usg=AFQjCNHxH2mzac4BBN5ED2qu3GZAFqz5kg&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAAahUKEwiOotnmhL_IAhWDWI4KHakLD3s&url=http%3A%2F%2Fpsycnet.apa.org%2Fpsycinfo%2F1932-04321-001&usg=AFQjCNHsIq9l_tw9toS_yd08pc1_rK3XUA
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAAahUKEwiOotnmhL_IAhWDWI4KHakLD3s&url=http%3A%2F%2Fpsycnet.apa.org%2Fpsycinfo%2F1932-04321-001&usg=AFQjCNHsIq9l_tw9toS_yd08pc1_rK3XUA
http://www.ncbi.nlm.nih.gov/books/NBK5228/
http://www.ncbi.nlm.nih.gov/pubmed/16084592
http://www.ncbi.nlm.nih.gov/pubmed/16084592
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAAahUKEwjMwJSBhb_IAhUQC44KHesLBbU&url=http%3A%2F%2Fciteseerx.ist.psu.edu%2Fviewdoc%2Fdownload%3Fdoi%3D10.1.1.469.1196%26rep%3Drep1%26type%3Dpdf&usg=AFQjCNGir-WSZBVcJOjb_zQNRyzDn-Deeg&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAAahUKEwjMwJSBhb_IAhUQC44KHesLBbU&url=http%3A%2F%2Fciteseerx.ist.psu.edu%2Fviewdoc%2Fdownload%3Fdoi%3D10.1.1.469.1196%26rep%3Drep1%26type%3Dpdf&usg=AFQjCNGir-WSZBVcJOjb_zQNRyzDn-Deeg&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwjioKOKhb_IAhWHPo4KHZcyDbQ&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F16303185&usg=AFQjCNE4CmAeeFM2hUJNHH7yGN5PGMAhLQ&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwjioKOKhb_IAhWHPo4KHZcyDbQ&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F16303185&usg=AFQjCNE4CmAeeFM2hUJNHH7yGN5PGMAhLQ&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCUQFjAAahUKEwiXxcCbhb_IAhVTCo4KHXEiCK4&url=http%3A%2F%2Flink.springer.com%2Farticle%2F10.3758%252FBF03327209&usg=AFQjCNGoYG1OVUwpfowYSY9APz3gUFv6mA
http://www.sciencedirect.com/science/article/pii/S0963996910004801
http://www.sciencedirect.com/science/article/pii/S0963996910004801
http://www.sciencedirect.com/science/article/pii/S0963996910004801
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwjVx5-Phr_IAhWKCY4KHcAHA0E&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F12884980&usg=AFQjCNFnfMS41wbjNn8DvDjrp800iUUXwQ&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwjVx5-Phr_IAhWKCY4KHcAHA0E&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F12884980&usg=AFQjCNFnfMS41wbjNn8DvDjrp800iUUXwQ&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAAahUKEwiA7Zrfhb_IAhUCTY4KHYoWDYI&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F12600702&usg=AFQjCNFy75Ik0KBVyQtgL1nsrgKoaZjM5g
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCEQFjAAahUKEwiP6dbohb_IAhXFH44KHa9tAts&url=http%3A%2F%2Fijpsr.com%2Fbft-article%2Fevaluation-of-cns-depressant-and-analgesic-activities-of-the-methanol-extract-of-piper-longum-linn-leaves%2F&usg=AFQjCNF6-x75uRIPHRJqOAml9ypBfOBmjg&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCEQFjAAahUKEwiP6dbohb_IAhXFH44KHa9tAts&url=http%3A%2F%2Fijpsr.com%2Fbft-article%2Fevaluation-of-cns-depressant-and-analgesic-activities-of-the-methanol-extract-of-piper-longum-linn-leaves%2F&usg=AFQjCNF6-x75uRIPHRJqOAml9ypBfOBmjg&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAAahUKEwing-Sfhr_IAhULcI4KHR-KA9E&url=http%3A%2F%2Fwww.scielo.br%2Fscielo.php%3Fpid%3DS0102-695X2011000400016%26script%3Dsci_arttext&usg=AFQjCNHX2JWWXWkXJjwliKj7M76O-ZUcMA&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAAahUKEwing-Sfhr_IAhULcI4KHR-KA9E&url=http%3A%2F%2Fwww.scielo.br%2Fscielo.php%3Fpid%3DS0102-695X2011000400016%26script%3Dsci_arttext&usg=AFQjCNHX2JWWXWkXJjwliKj7M76O-ZUcMA&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwjXnsm0hr_IAhVBt44KHdc-BOk&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F16508144&usg=AFQjCNFYHEkQ_PcYgykO_Qw_47OzNNlNHg&bvm=bv.104819420,d.c2E
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAAahUKEwjXnsm0hr_IAhVBt44KHdc-BOk&url=http%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F16508144&usg=AFQjCNFYHEkQ_PcYgykO_Qw_47OzNNlNHg&bvm=bv.104819420,d.c2E
http://www.ncbi.nlm.nih.gov/pubmed/11382336
http://www.ncbi.nlm.nih.gov/pubmed/11382336

