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Abstract: Anxiety is a neuropathlogical condition which disturbs the normal 

routine life and CNS function. Serotonin is well known neurotransmitter 

responsible for pathogenesis of neurological diseases such as epilepsy, migraine, 

multiple sclerosis and Parkinson's disease &neuropsychiatric diseases like 

depression, anxiety and stress. Malfunctioning of 5-HT receptor, 5-HT transporter 

and mutation in gene code for its synthesis may contribute to abnormal function of 

serotonin. Nigella sativa is most common herb use as medicinal plant .In present 

investigation aqueous extract of Nigella sativa given to rats exerts anxiolytic and 

hyperserotonergic effect by increasing serotonin level in rat brain. Significant 

anixolytic effects were observed in open filed box and elevated plus maze. All 

these findings proved that Nigella sativa can be beneficial to treat neurological 

behavior defect which is due to hypoactivity of serotonergic neuron in brain. 

Keywords: Serotonin(5-HT),Tryptophan (Trp), Parkinson’s disease (PD), 5-

hydroxyindoleacetic acid (5-HIAA), Selective serotonin reuptake inhibitors 

(SSRIs), Nigella sativa  aqueous extract (NSAE). Open field box (OFB), elevated 

plus maze (EPM).  

 

INTRODUCTION 

                   Serotonergic neurotransmission is a crucial target for numerous 

pharmacological agent uses in psychiatry treatment. Serotonin cell bodies located 

in dorsal and median raphe [1]. Covering lateral cortical regions, amygdala and the 

hypothalamus effect on emotions and stress behavior [2]. The synthesis of 5-HT 

exhausted by decreasing the availability of precursor molecule Trp [3]. 

 

Increase Trp which inturn increase brain 

serotonin level because brain cannot synthesize 

serotonin and totally depended on Trp availability in 

plasma. Trp can cross the blood brain barrier and reach 

in to brain where it convert into serotonin [4]. 

Administration of L-tryptophan increases serotonin 

synthesis in rats and humans [5, 6].Acute tryptophan 

depletion produces an average decrease of 81% in 

plasma TRP concentration [7, 8-9].Researcher believed 

that disturbance in serotonin metabolism link with 

neuropathological disorder such as migraine [10], 

epilepsy [11], Parkinson’s disease and neuropsychiatric 

disorders like depression, stress and anxiety 

[12].Anxiety is a major psychic symptom of epilepsy, 

depression in Parkinson and stress is developed in 

migraine. These all behavior can be monitor by using 

different behavioral animal module for example 

elevated plus maze use to measure anxiety in laboratory 

animals. Anxiogenic animal spend more time in closed 

arm [13].Open filed box used to monitor general 

locomotors activity in animals increase in locomotors 

activity monitor in anxiolytic drug [14].   The utilization 

of herbal remedies, extract and combination of herbs 

successfully use throughout the world population 

.Nigella sativa commonly known as “black cumin 

played an important role over the years in ancient 

Islamic system of herbal medicine, several therapeutic 

effects observed  including antihypertensive effect [15], 

analgesic [16], antidiabetic[17], antiobesity and 

hyperlipidemic [18]. Present study designed to evaluate 

the effect of Nigella sativa in neurochemical alteration 

of 5-HT and their association with neurological disorder 

and behavioral affect. 

 

MATERIALS AND METHODS 

24 Albino Wistar male rats weight between 

280-320 grams were used. All animals were placed in 

separate cages under 12 h light-dark cycle and control 

room temperature [23±2
o
C] with free access to specially 

prepared diet and water for one week, prior to starting 

the experiment so that rats could adopt themselves to 

new conditions.  

 

Preparation of Extract 

The 50 gram seeds were crushed in blender.  

The powder seeds   was soaked in 200 ml of water and 

left for 24 hour at 4C
o
 .The mixture was filtered and the 

filtrate was stored until ready to use.  
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Experimental Protocol 

The animals were divided into two 

experimental groups. The test group received 2ml 

NSAE. The control group received water, amount 

equivalent to that of aqueous Nigella sativa.  Behavioral 

activities were monitored in elevated plus maze and 

open field box apparatus. After significant difference in 

behavioral activity rats were decapitated using 

guillotine. Brain samples were collected and stored at -

70°C for the estimation of brain 5-HT, 5-HIAA and 

brain and plasma Trp. Estimation of neurotransmitters 

and their metabolites in the whole brain samples of rats 

was made by HPLC-EC method as reported by [2]. 

RESULTS 

Data of present study shows significant 

increase in 5HT (figure.1), 5-HIAA (figure.2), brain 

and plasma Trp level respectively (figure. 3 & figure 4). 

Increase exploratory activity were monitored in open 

field  box in turn increase number of boxes cross in  

five minute (figure.5A) and significant decreased in 

corner sitting in open field box (OFB) (figure.5B) and 

significant time spend in open arm of EPM (figure.6). 

 

 Values are shown as mean + SD 

(n=12).Significant differences following student t-test 

**p<0.01, as compare to control (Fig-4). 

 
Fig-1: Effect of NSAE on whole brain 5-HT level in rats. Values are shown as mean + SD (n=12).Significant 

differences following student t-test **p<0.01, as compare to control 
 

 
 

Fig-2: Effect of NSAE on whole brain 5-HIAA level in rats. Values are shown as mean + SD (n=12).Significant 

differences following student t-test **p<0.01, as compare to control 
 

 
Fig-3: Effect of NSAE on whole brain Trp in rats. Values are shown as mean + SD (n=12).Significant differences 

following student t-test **p<0.01, as compare to control 
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Fig-4: Effect of NSAE on plasma Trp in rats 

 

 
Fig-5A: Effect of NSAE on number of square crossing in open field box of rats. Values are shown as mean + SD 

(n=12).Significant differences following student t-test **p<0.01 as compare to control 

 

 
Fig-5B: Effect of NSAE corner sitting time in open field box of rats. Values are shown as mean + SD 

(n=12).Significant differences following student t-test **p<0.01 as compare to control 
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Fig-6: Effect of NSAE on elevated plus maze activity of rats. Values are shown as mean + SD (n=12).Significant 

differences following student t-test *p, 0.01, **p<0.01, as compare to control 

 

DISCUSSION 

Anxiety is most common psychiatric disorder. 

Up to 15% population faces anxiety in their life [19] 

and its treatment is expensive and link with critical 

social problems [20]. Malmetabolism of serotonin are 

hallmark of several neurological diseases. Here we 

discuss the concentration of serotonin and their 

metabolites and its link   in developing neurological 

diseases and use of Nigella sativa as therapeutics agent. 

Worldwide 11 % adult   suffer in migraine. Incessant 

low serotonin due to defect in synthesis lead to 

migraine and related symptoms [21].Decrease 5-HT and 

increased 5-HIAA also level observed in CSF of 

migraine patient [22], 5-HT receptor agonist triptans [5-

HT1B/1D] and SSRIs (selective serotonin reuptake 

inhibitors) are successfully used in migraine headache 

[23]. 

 

Epilepsy is malfunction of brain activity due to 

disturbance in serotonin neurotransmitter. It is well 

establish since 1957 that 5-HT can inhibit epileptic 

attacks. Carbamazepine and valprote drug use to treat 

epilepsy by releasing 5-HT while lamotrigine drug 

inhibited 5-HT uptake [24] SSRI drugs used to prevent 

and relive the psychic symptom of epilepsy such as fear 

and anxiety [25, 26]. 

 

Postmortem, animal and functional imaging 

studies demonstrate the malfunction of serotonergic 

system [27].Parkinson’s disease is incurable progressive 

disorder of the nervous system that affects motor and 

nonmotor function including autonomic function 

degradation of serotonergic system and develops 

anxiety and depression [28]. 

 

Data of present research show increase in 

whole brain5HT and 5-HIAA its mean NSEA increase 

serotonin level by increasing Trp in brain and plasma. 

All above discussion of neurological disease and 

treatment by β-blocker and SSIRs. SSIRs inhibit the 

reuptake of 5-HT and permit the serotonin remain in 

serotonergic area for their function but cannot regulate 

its synthesis. Herb is natural way to increasing synthesis 

of serotonin. The results of NSAE extract shows same 

mode of action as SSIRs and increases the 5-HT 

concentration in whole brain by increasing the synthesis 

of 5-HT. All above study shows that all diseases due to 

defect in serotonin system can be cure and treated if 

serotonin level become normal. 

 

Next important portion of our research is to 

study the effect of NSAE in different behavior module.  

Behavioral activities of all animals were weekly 

monitor observed. 

 

Significant effects were monitored in square 

crossing in OFB from fourth week of treatment (Figure. 

5A), while decrease corner sitting period were monitor 

in open field box (Figure. 5B) as compare to control, 

Tahira and coworker demonstrated that administration 

of NSO show an increment in open field activity[29]. 

Anxiolytic drug produce hyperlocomotion in OFB [30], 

treated animal also show improvement in elevated plus 

maze from 2
nd

 week of treatment and show more 

exploration in open arm (figure.6).Oral administration 

of NSAE increase brain 5-HT, Trp level in plasma and 

whole brain of rats.  It is in agreement with previous 

researcher who reported, repeated administration of 

NSO increase 5-HT in brain and increase Trp in plasma 

and brain [31]. Increase in Trp level is strong base for 

increase in %-HT level and responsible for their 

pharmacological affect. 

 

CONCLUSION 

NSAE induce hyperserotonergic and 

hyerlocomotive affect. The present study highlighted 

the concentration of 5-HT and 5-HIAA in whole rat’s 

brain and their possible relation in developing 

neurologic diseases and behavioral disorder. The results 

of present research demonstrate that NSAE might be 

useful for the treatment of neurologic disorder due to 

low level of serotonin (5-HT) in brain and also can be 

used to improve behavioral deficit like anxiety and 

depression. 

http://scholarsmepub.com/sjmps/


 

 

Farhat Bano & Naheed Akhter., Saudi J. Med. Pharm. Sci., Vol-4, Iss-3 (Mar, 2018): 319-324 

Available online:  http://scholarsmepub.com/sjmps/   323 

 

 

REFERENCES 

1. Murphy, D. L., Andrews, A. M., Wichems, C. H., 

Li, Q., Tohda, M., & Greenberg, B. (1998). Brain 

serotonin neurotransmission: An overview and 

update with an emphasis n serotonin subsystem 

heterogeneity, multiple receptors, interactions with 

other neurotransmitter systems, and consequent 

implications for understanding the actions of 

serotonergic drugs. The Journal of clinical 

psychiatry. 

2. Bano, F., Ahmed, A., Ahmed, M., & Parveen, T. 

(2015). Anethum graveolens seeds aqueous extract 

stimulates whole brain 5-hydroxytryptamine 

metabolism and reduces feeding behavior and body 

weight in obese rats. Pak J Pharm Sci, 28(1), 221-

5.  

3. Williams, W. A., Shoaf, S. E., Hommer, D., 

Rawlings, R., & Linnoila, M. (1999). Effects of 

acute tryptophan depletion on plasma and 

cerebrospinal fluid tryptophan and 

5‐hydroxyindoleacetic acid in normal 

volunteers. Journal of neurochemistry, 72(4), 

1641-1647.  

4. Bano, F., Ikram, H., & Akhtar, N. (2014). 

Neurochemical and behavioral effects of 

Cinnamomi cassiae (Lauraceae) bark aqueous 

extract in obese rats. Pak J Pharm Sci, 27(3), 559-

563.  

5. Hood, S. D., Hince, D. A., Davies, S. J., 

Argyropoulos, S., Robinson, H., Potokar, J., & 

Nutt, D. J. (2010). Effects of acute tryptophan 

depletion in serotonin reuptake inhibitor-remitted 

patients with generalized anxiety 

disorder. Psychopharmacology, 208(2), 223.  

6. Benjamin, J., & Klein, E. (2010). The biology of 

tryptophan depletion and mood disorders. The 

Israel journal of psychiatry and related 

sciences, 47(1), 46.  

7. Ellenbogen, M. A., Young, S. N., Dean, P., 

Palmour, R. M., & Benkelfat, C. (1996). Mood 

response to acute tryptophan depletion in healthy 

volunteers: sex differences and temporal 

stability. Neuropsychopharmacology, 15(5), 465.  

8. Smith, K. A., Fairburn, C. G., & Cowen, P. J. 

(1997). Relapse of depression after rapid depletion 

of tryptophan. The Lancet, 349(9056), 915-919.  

9. Carpenter, L. L., Anderson, G. M., Pelton, G. H., 

Gudin, J. A., Kirwin, P. D., Price, L. H., ... & 

McDougle, C. J. (1998). Tryptophan depletion 

during continuous CSF sampling in healthy human 

subjects. Neuropsychopharmacology, 19(1), 26. 

10. Kowalska, M., Prendecki, M., Kozubski, W., 

Lianeri, M., & Dorszewska, J. (2016). Molecular 

factors in migraine. Oncotarget, 7(31), 50708.  

12. Theodore, W. H. (2003). Does serotonin play a role 

in epilepsy?. Epilepsy currents, 3(5), 173-177.  

13. Dorszewska, J., Prendecki, M., Oczkowska, A., 

Rozycka, A., Lianeri, M., Kozubski, W.  

(2013).Polymorphism of the COMT, MAO, DAT, 

NET and 5-HTT genes, and biogenic amines in 

Parkinson’s disease. Current Genomics. 14,518-

533. 

14. Prut, L., Belzung, C.(2003). The open field as a 

paradigm to measure the effects of drugs on 

anxiety-like behaviors: A review. European 

Journal of Pharmacology. 463 (1–3), 3–33. 

15. Blumstein, L.,K., Crawley, J.,N.(1983). Further 

characterization of a simple, automated exploratory 

model for the anxiolytic effects of benzodiazepines. 

Pharmacology, Biochemistry, and Behavior. 18 (1), 

37–40.  

16. Tahir, K., EAshour, M., M., and Al-Harbi, M., M. 

(1993). “The cardiovascular actions of the volatile 

oil of the black seeds (Nigella sativa) in rats: 

elucidation of the mechanism of action,” General 

Pharmacology. 24(5), 1123–1131.  

17. Abdel-Fattah, M., Matsumoto, K., and Watanabe, 

H. (2000). “Antinociceptive effects of Nigella 

sativa oil and its major component, thymoquinone, 

in mice,” European Journal of Pharmacology. 

400(1) 89–97.  

18. Bamosa, A. O., Kaatabi, H., Lebda, F. M., Elq, A. 

M. A., & Al-Sultan, A. (2010). Effect of Nigella 

sativa seeds on the glycemic control of patients 

with type 2 diabetes mellitus.  

19. Bano, F., Ikram, H., & Akhtar, N. (2014). 

Neurochemical and behavioral effects of 

Cinnamomi cassiae (Lauraceae) bark aqueous 

extract in obese rats. Pak J Pharm Sci, 27(3), 559-

563.  

20. Kessler, R. C., Ruscio, A. M., Shear, K., & 

Wittchen, H. U. (2009). Epidemiology of anxiety 

disorders. In Behavioral neurobiology of anxiety 

and its treatment (pp. 21-35). Springer, Berlin, 

Heidelberg. 

21. Wittchen, H. U., Jacobi, F., Rehm, J., Gustavsson, 

A., Svensson, M., Jönsson, B., ... & Fratiglioni, L. 

(2011). The size and burden of mental disorders 

and other disorders of the brain in Europe 

2010. European neuropsychopharmacology, 21(9), 

655-679.  

22. Drummond, P., D. (2006). Tryptophan depletion 

increases nausea, headache and photophobia in 

migraine sufferers. Cephalalgia. 26, 1225-1233.  

23. Kovács, K., Bors, L., Tóthfalusi, L., Jelencsik, I., 

Bozsik, G., Kerényi, L., & Komoly, S. (1989). 

Cerebrospinal fluid (CSF) investigations in 

migraine. Cephalalgia, 9(1), 53-57.  

24. Aggarwal, M., Puri, V., & Puri, S. (2012). 

Serotonin and CGRP in migraine. Annals of 

neurosciences, 19(2), 88. 

25. Bagdy, G., Kecskemeti, V., Riba, P., & Jakus, R. 

(2007). Serotonin and epilepsy. Journal of 

neurochemistry, 100(4), 857-873.  

26. Richerson, G. B. (2013). Serotonin: the anti-

SuddenDeathAmine?. Epilepsy currents, 13(5), 

241-244.  

http://scholarsmepub.com/sjmps/


 

 

Farhat Bano & Naheed Akhter., Saudi J. Med. Pharm. Sci., Vol-4, Iss-3 (Mar, 2018): 319-324 

Available online:  http://scholarsmepub.com/sjmps/   324 

 

 

27. William, H., T. (2003).Does Serotonin Play a Role 

in Epilepsy?Epilepsy Current. 2003.3(5), 173–177. 

27. 

28. Politis, M., & Loane, C. (2011). Serotonergic 

dysfunction in Parkinson's disease and its relevance 

to disability. The Scientific World Journal, 11, 

1726-1734.  

29. Costa-Mallen, P., Checkoway, H., Fishel, M., 

Cohen, A. W., Smith-Weller, T., Franklin, G. M., 

... & Costa, L. G. (2000). The EcoRV genetic 

polymorphism of human monoamine oxidase type 

A is not associated with Parkinson's disease and 

does not modify the effect of smoking on 

Parkinson's disease. Neuroscience letters, 278(1-2), 

33-36. 

30. Perveen, T., Haider, S., Zuberi, N. A., Saleem, S., 

Sadaf, S., & Batool, Z. (2013). Increased 5-HT 

levels following repeated administration of Nigella 

sativa L.(black seed) oil produce antidepressant 

effects in rats. Scientia pharmaceutica, 82(1), 161-

170. 

31. Stanford, S. C. (2007). The open field test: 

reinventing the wheel. Journal of 

psychopharmacology, 21(2), 134-136. 

http://scholarsmepub.com/sjmps/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC321211/

