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ABSTRACT 

 

Plant extracts have been used since ancient times for treatment of different diseases. They contain 

phytochemicals which possess multiple therapeutic effects. The aim of this study was to explore 

neuropharmacological effects of Cleome brachycarpa. Ethanolic extract of Cleome brachycarpa was diluted in 

DMSO and administered orally at 300mg/kg according to weight of animals. Various CNS screening tests have 

been performed on mice after acute dosing. The results showed decreased number of cage crosses, head dip, 

central square and peripheral square crossing, decreased struggling time in FST and increased time in light box 

in light and dark test. Thus it is concluded that Cleome brachycarpa possesses anxiolytic and CNS depressant 

effect after acute dosing.  
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INTRODUCTION 

 

Since the beginning of human civilization, plants 

have been used for treatment of different ailments. 

[1] Phytochemicals are synthesized by plants which 

are chemical compounds. Phytochemicals have 

biological significance includes antioxidants which 

may reduce risk of cancer, Alziemer, aging and are 

beneficial in other diseases too.[2] Plants which 

contain phytochemicals when consumed by 

humans as a source of food are helpful in treating 

different diseases in human body. An integral part 

of traditional medicine is herbal medicine. Plants 

had been used for healthcare and medicinal 

purposes long before it was recorded in history. [3] 

 Cleome belongs to a small family of flowering 

plants Cleomaceae which comprises of 9 genera 

containing more than 300 species. Cleome is the 

largest genus comprising of about 180-200 species. 

Cleome includes species which have ecological, 

ethno botanical and medicinal value. [4] It 

comprises of yearly growing herbaceous plants or 

perennial shrubs widely distributed in tropical and 

subtropical regions. Approximately 150 species of 

cleome have been recorded in tropical regions thus 

showing its diversity in this region. [5] In India 15 

species have been reported.[6] 

It is a branched and spreading herb grown yearly 

with height of 3dm. It possesses racemose 

inflorescence that ends in leafy bracts. Petals are 

yellow. Stamens are 6 in number. Seeds are dark 

maroon-brown in colour, 0.5-0.8mm in diameter 

and slightly wrinkled. Flowering and fruiting 

season is from August to October. [7]  

 

By spectroscopic analysis Cabralealactone, Ursolic 

acid and new trinortriterpenoid dilactone 

deacetoxybrachycarpone has been isolated from 

Cleome brachycarpa. [8] The structure of 

cabralealactone, ursolic acid and 

deacetoxybrachycarpone was determined a year 

later. A new triterpenoid Cleocarbpone was also 

isolated from Cleome brachycarpa. [9] 

Cleocarbpone has double oxygen function at C-24 

and belongs to dammarane series. Plant is used 

against abdominal discomfort. It possesses 

antibacterial and antifungal activity. The plant is 

used as appetizer and as carminative tonic. [10] It 

is used as anti-inflammatory agent.The leaves of 

plant are useful in leucoderma and are also 

considered useful in skin diseases caused by mites 

and scabies. It is also useful in rheumatism. [11] 

From literature it has been found that Cleome 

brachycarpa possesses anti-inflammatory, anti-

bacterial and carminative effects however not much 
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work has been done regarding its effects on CNS. 

The aim of this study is to evaluate 

neuropharmacological profile of ethanolic extract 

of Cleome brachycarpa after acute dosing in order 

to gain knowledge regarding its efficacy and risks 

involved in its use. 

 

MATERIALS AND METHOD: 

 

Collection of plants: The plant Cleome brachycarpa 

was provided by Dr.Iqbal Azhar Department of 

Pharmacognosy University of Karachi. The extract 

was obtained after drying, extracting and 

macerating with 95% ethanol. 

 

Animal’s Selection: For CNS parameters 

screening albino mice of either sex  weighing 20-

26gm bred at animal house of Department of 

Pharmacology, University of Karachi were used.  

The mice were given water and standard diet ad 

libitum for 21 days. They were kept under constant 

environmental conditions 23+2◦C.[10] All animals 

were equally divided into three groups, one group 

served as control, second as standard (lorazepam) 

and third as treated with ethanolic extract of 

Cleome brachycarpa. Animals were handled as per 

specifications provided in Helsinki Resolution 

1964 and study was approved by our Board of 

Advanced studies and research vides Resol. NO.10 

(6) dated 26-09-2012 & 16-10-2012. 

 

Dosing Protocol: The dosing of Cleome 

brachycarpa was on daily basis. Cleome 

brachycarpa dose 300mg/kg was adjusted in 

milligram (mg) according to weight of mice which 

was in grams. Stock solution of 250mg/10ml in 

DMSO was prepared and dose was administered by 

serial dilution method orally. Control mice were 

given similar milliliter (ml) of DMSO. Standard 

drug used was Lorazepam 2mg/60kg that means 

0.3mg/kg, this dose was adjusted according to 

weight of mice in milligrams. Stock solution was 

prepared 12mg/60ml in DMSO and dose was 

administered by serial dilution method orally. 

 

CNS Screening Test: 

Cage Crossing Test:   Transparent, plexiglass cage 

(26×26×26 cm) with saw dust covered floor was 

used to monitor the exploratory activity of mice. 

The mice of all 3 groups were first individually 

customized with the apparatus by placing them one 

at a time in it for 5 minutes. After they got 

acquainted with setting, the numbers of cage 

crossings were counted for 5 minutes. [12] 

 

Head Dip Test: The Head dip test or hole-board 

test is an exploratory behavioral test used to 

evaluate different anxiety related activity in 

rodents. The apparatus consists of an enclosed 

wooden rectangular box (35cm×45cm×45cm). The 

holes are 2.5cm in diameter and found in all walls. 

[13] The mice that were ignorant of the apparatus 

were placed in the centre area and allowed to freely 

explore for 5 minutes. The number of times the 

mouse stuck out its snout was noted.[14] 

 

Forced Swim Test: It  measures the antidepressant 

effects of drugs.  It consists of cylindrical container 

made of glass containing 8cm water and 

maintained at 22-25
◦ 

C temperature. [15] The 

mouse is placed in a cylinder filled with water, so 

that feet of animal do not touch the bottom. The 

test is based on the assumption that the animal will 

try to escape from stressful stimuli, it does so by 

swimming actively. When animal stops swimming 

and floats on surface it shows a state of despair. 

Normally it is performed for 5 minutes in mice. 

The time at which immobility is achieved is 

recorded. [16] 

 

Open Field Test: Open field test is used to assess 

emotional behavior in rodents. It can be used to 

measure exploratory activity, locomotor activity 

and gives idea of initial anxiety related behavior in 

rodents. [17] The mice were held gently by the tail 

and placed in centre of arena in open field. The 

activity of mice was observed for 10 minutes. 

During this experiment we observed the number of 

times the mice moved in the centre square using all 

4 paws and the number of peripheral squares 

crossed by mice on all 4 paws. 

 

Light and Dark test: Rodents generally favor dark 

areas. This test was used to assess anxiety behavior 

in rodents. The instinctive conflict between risk 

avoidance and exploratory drive is thought to 

inhibit exploration. The important feature that is 

monitored is the change in willingness to explore 

the lightened unprotected area. 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 

10 minutes. [18] 

 

Statistical Analysis: 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. By Alcarz and 

Jimenez method all statistical procedures are 

performed. [18] 
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RESULTS AND DISCUSSION 

 

Herbal preparations have been used since ancient 

times as a source of medicinal agent because of 

their therapeutic efficacy, low cost and safety. 

Cleome brachycarpa belonging to family 

cleomaceae has not been vastly investigated 

although it has been shown to possess a number of 

therapeutic effects. Table 1.1 shows when 300mg 

Cleome brachycarpa was administered once daily, 

significant decrease in cage crossing activity was 

observed after 7, 14 and 21 days. From the above 

we can conclude that Cleome brachycarpa possess 

CNS depressant effects.  Previous studies show that 

locomotor activity is controlled by peripheral 

signals from spinal cord and brain area which plays 

a role in controlling movement and posture is 

cerebellum. [19] 

 

Decreased locomotor activity indicates depressed 

CNS activity. It is known that GABA is major 

inhibitory neurotransmitter in CNS. Different 

anxiolytic drugs mediate their action by binding to 

GABAA receptor by 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. [20] In Cleome 

brachycarpa the CNS depressant activity may be 

due to trinortriterpenoid dilactone, deacetoxy 

brachycarpone, cabralealactone or ursolic acid. 

Further work needs to be done to determine the 

mechanism of action. 

 

This is further verified by Open field test. The open 

field test is used to measure exploratory behavior, 

locomotor activity and anxiety in rodents. [21] The 

central square crossings indicate anxiety and 

exploratory behavior. [22] Increase frequency 

indicates high exploratory behavior and low 

anxiety. Thigmotaxis is a phenomenon in which the 

mouse tries to stay near proximity of wall’s 

(peripheral crosses) due to fear factor and anxiety. 

[23]  

 

Table 1.2 shows the number of central square 

crosses were initially decreased by Cleome 

brachycarpa but after 14 days increase was 

observed in central square crossing. Table 1.3 

shows the numbers of peripheral square crossed 

were initially increased which were then decreased 

till day 21. Initially numbers of central square 

crosses were decreased which were then increased 

showing anxiolytic effect. Similarly for peripheral 

squares the number of crosses were initially 

increased which was then decreased showing 

anxiolytic activity. 

Table 2.1 shows that after  Cleome brachycarpa 

intake  initially there was increase in head dips 

followed by gradual decrease on day 14 and 21. On 

initial exposure to apparatus, the animal tries to 

find an escape route due to fearful and neophobic 

response.[24] Stressful condition of animal is 

further confirmed by elevated levels of 

corticosteroids in adult rats following first exposure 

to apparatus.[25] 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.[26] This postulation 

supports our above results that our extracts possess 

anxiolytic effect.  

 

Forced swim test is not only an indicator of anti-

depressant effect of drugs but it is also used as an 

indicator of depression in rodents.[27]  The 

depressive state is represented when mice become 

immobile after period of vigorous activity. [15] 

Depression is basically defined in clinical terms as 

pathological complex of psychological, 

neuroendocrine and somatic symptoms. [28] 

 

Table 3.1 indicates increased immobility time when 

Cleome brachycarpa was administered for 21 days 

further confirming that it relieves anxiety. The light 

and dark test is done to determine the anxiolytic or 

anxiogenic effects of drugs. It is based on 

instinctive nature of mice and rats to repel brightly 

illuminated area as well as to determine the 

exploratory response of rodents when they are 

exposed to such stressors as light and changed 

environment. [29] 

 

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. 

[30] Table 2.2 showed increased numbers of 

transitions after acute dosing of Cleome 

brachycarpa showing its anxiolytic effect. 

 

CONCLUSION 

 

From the current study the ethanolic extract of 

Cleome brachycarpa after acute dosing has been 

screened for neuropharmacological profile and it 

has been suggested that Cleome brachycarpa 

posseses significant anxiolytic property as well as 

CNS depressant activity. This work can be further 

extended to evaluate the effect of Cleome 

brachycarpa on specific regions of brain and 

neurotransmitters.
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Groups Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD)

control 45.3± 2.31 45.2 ± 1.75 47.1 ± 1.73

standard 27.7± 1.77 13.9± 1.66 7.8 ± 1.55

Cleome brachycarpa
37.7 ± 2.06 ***0.000 ***0.00

0

36.9 ± 1.6 ***0.000 ***0.00

0

34 ± 2.26 ***0.000 ***0.000

Number of cage crosses

Day 7 Day 14 Day 21

Table 1.1 : Effect of Cleome brachycarpa  on exploratory activity

Effect of Cleome brachycarpa  on Cage crossing

Groups Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD)

control 33.4 ± 1.17 32.1 ± 1.45 30.7 ± 1.06

standard 17.2 ± 1.32 12.3 ± 1.37 5.00 ± 1.49

Cleome brachycarpa
27.0  ± 1.49 ***0.000 ***0.00

0

52.7 ± 1.89 ***0.000 ***0.00

0

53.1 ± 1.52 ***0.000 ***0.000

Number of Central square crosses

Day 7 Day 14 Day 21

Table 1.2: Effect of Cleome brachycarpa  on exploratory activity

Effect of Cleome brachy carpa  on Central square crosses in Open Field Test

Groups Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD)

control 137 ± 1.25 131.6 ± 1.78 138.7 ± 1.49

standard 167.1 ± 2.6 50.8 ± 2.94 15.1 ± 3.07

Cleome brachy carpa
194.4 ± 2.41 ***0.000 ***0.00

0

167.1 ± 1.85 ***0.000 ***0.00

0

152.7 ± 1.77 ***0.000 ***0.000

Number of Peripheral square crosses

Day 7 Day 14 Day 21

Table 1.3: Effect of Cleome brachycarpa  on exploratory activity

Effect of Cleome brachy carpa  on Peripheral square crosses in Open Field Test
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Groups Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD)

control 34.5 ± 1.58 33.8 ± 1.62 32.7 ± 2.0

standard 34.4 ± 1.17 22.6 ± 1.71 12.8 ± 1.75

Cleome brachycarpa
34.90 ± 1.52 IS 0.5 IS 0.4 32.3 ± 1.77 *0.064 ***0.00

0

26.10  ± 2.5 ***0.000 ***0.000

Number of Head Dips

Day 7 Day 14 Day 21

Table 2.1 : Effect of Cleome brachycarpa  on Anxiolytic Activity

Effect of Cleome brachycarpa  on Head Dip Activity

Groups Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD)

control 473.2 ± 2.62 487 ± 1.49 485.1 ± 1.45

standard 175.8 ± 3.33 124 ± 3.4 16.1 ± 3.48

Cleome brachycarpa
448.5 ± 1.08 ***0.000 ***0.00

0

402.4 ± 1.9 ***0.000 ***0.00

0

386.5 ± 1.35 ***0.000 ***0.000

Time spent in Light Box (seconds)

Day 7 Day 14 Day 21

Table 2.2 : Effect of Cleome brachycarpa  on Anxiolytic Activity

Effect of Cleome brachycarpa  on Light and Dark Activity

 

Groups Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD) Mean ± SD P( control) P( STD)

control 92.7 ± 2.00 84.8 ± 1.03 95.8 ± 1.03

standard 60.1 ± 1.66 30.10 ± 1.66 12.1 ± 1.52

Cleome brachycarpa
83.3  ± 1.77 ***0.000 ***0.00

0

71.7  ± 1.16 ***0.000 ***0.000 54.5  ± 1.08 ***0.000 ***0.000

struggling time (seconds)

Day 7 Day 14 Day 21

Table 3.1 : Effect of Cleome brachycarpa  on Anti-Depressant Activity

Effect of Cleome brachycarpa  on Forced Swimming Test

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

IS = insignificant difference; Following t-test and ANOVA df (2, 29) 

 
REFERENCES 

 

1. Tapsell,L.C et al. “Health benefits of herbs and spices: the past, the present, the future.” Med.J.Aust, 2006; 185 (4): 4-24. 

2. Rui Hai Liu. “Health benefits of fruits and vegetables are from additive and synergistic combinations of phytochemicals”. 

The American Journal of Clinical Nutrition,2003;  78 (3): 517. 

3. Moquin.B et al. “Complementary and alternative medicine (CAM).” Geriatr Nurs, 2009: 30 (3): 196-203. 

4. Aparadh, V.T, B.A, Karadge. “Infrared Spectroscopic Studies in Some Cleome species.”  “Life Science’s Feed, 2012; 1: 5-7. 
5. Raghavan, R.S.“Capparaceae.” In: Sharma, B.D and N.P, Balakrishnan (Eds). Flora of India Vol 2, Botanical Survey of 

India, Howrah, 2012: 248-335. 

6. Londhe, A.N. “ Cleome” In: Singh N.P and S.karthikeyan. (Eds) Flora of Maharashtra, Vol (1). Botanical Survey of India, 
Calcutta. 2000: 216-223. 

7. Qureshi.R et al. Ethnomedicinal uses of herbs from northern part of Nara desert, Pakistan.” Pak. J. Bot, 2010; 42: 839-851. 

8. Viqar, U.A, Khisal, A.A. “Deacetoxybrachycarpone a trinortriterpenoid from Cleome brachycarpa.” Phytochem, 1986; 26 
(1): 315-316.  

9. Ahmad,V.U et al. Cleocarpone, a triterpenoid from Cleome brachycarpa.” Journal of Phytochemistry, 1990; 29 (2) : 670-672. 

10. Atiq-ur- Rahman.M et al. “Medicinal plant diversity in the flora of Saudi Arabia 1: a report on seven plant families.” 
Fitoterapia, 2004; 75 (2): 149-61.  

11. Khare, C.P. “Indian Medicinal Plants: An Illustrated Dictionary Cleome Brachycarpa.” 2007: 157. 

12. Najam.R. “Pharmacological screening of some bioactive products from marine resources.” dissertation. 2003; University of 
Karachi. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Tapsell%20LC%5BAuthor%5D&cauthor=true&cauthor_uid=17022438
http://www.researchgate.net/researcher/11244259_M_Atiqur_Rahman/
http://www.researchgate.net/journal/0367-326X_Fitoterapia


Sana et al., World J Pharm Sci 2014; 2(7): 605-610 

610 

 

13. Hossain.M, 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. 

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

1975; 44: 53-59. 
15. Porsolt, R.D et al. “Behavioral despair in mice, a primary screening test for antidepressants.” Arch.Int.Pharmaco.Dyn.Ther, 

1977; 229: 327-336. 

16. Crawley.JN. “What’s wrong with my mouse, Behavioral phenotyping of transgenic and knockout mice.”2nd edition 
Hoboken (NJ); Wiley 2007. 

17. Hall, C.S, Ballachaey, E.L.  “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. 
18. Kathleen.R et al. “Methods of behavior analysis in Neuroscience.” 2nd ed, Buccafusca J.J editor. CRC press 2009. 

19. Viala.D et al. “Plasticity of locomotor organization in infant rabbits spinalized shortly after birth.” In: Development and 

plasticity of mammalian spinal cord. ( Ed: by M.E.Goldberger A Gorio and M.Murrray) 1986: 301-310. Padover Liviana 
Press. 

20. Al-Mamun et al.  “Evaluation of CNS depressant and analgesic activities of methanol extract of Piper longum Linn. Leaves.” 

IJPSR, 2011; 2 (11) : 2874-2879. 
21. Walsh, R. N, Cummins, R. A. “The open-field test: a critical review.”   Psychological Bulletin, 1976;  83 (3): 482-504. 

22. Podhorna.J, Brown, R.E .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 (2): 96-110. 
23. Blizard, D.A et al. Test standardization in behavioural neuroscience: a response to Stanford.”  J. Psychopharmacol, 2007;  

21(2):136-9. 

24. Renner, M.J “Neglected aspects of exploratory and investigatory behavior.” Psycho biology, 1990; 18: 16-22. 
25. 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 (1):13-22. 

26. Belzung.C, Griebel.G “Measuring normal and pathological anxiety like behavior in mice a review.” Behavioural Brain 
Research, 2001; 125: 141-149. 

27. Olena et al. Factors influencing behavior in Forced swim test.” Physiology and behavior, 2013; 118: 227-239. 
28. Andrew Holmes et al. “Neuropeptide systems as novel therapeutic targets for depression and anxiety disorders.” Trends in 

Pharmacological Sciences, 2003; 24 (11): 580-588. 

29. Bourin.M, Hascoet.M .“ The mouse light/dark box test” Eur.J.Pharmacol, 2003; 28:1-3. 
30. Crawley, J.N, Goodwin,F.K. “Preliminary report of a simple animal behavior for anxiolytic effects of benzodiazepines.” 

Pharmacol.Biochem.Behav, 1980; 13:167-170. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Podhorna%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12884980
http://www.ncbi.nlm.nih.gov/pubmed?term=Brown%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=12884980
http://www.ncbi.nlm.nih.gov/pubmed?term=Blizard%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=17329289

