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Need of Clinical and Mechanism-Based
Preclinical Studies on the Efficacy of
Nutraceuticals for Treating Brain Disorders

Abstract

In recent years, the attention and direction of food science has been shifting
from food safety and food flavor research to nutraceuticals and functional foods.
Nutraceuticals is a broad term that describes products, which other than nutrition
are also used as medicine. The present article discusses about the need of clinical
and mechanism-based preclinical studies on the efficacy of nutraceuticals in

treating brain disorders.
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Introduction

The ‘Nutritional Psychiatry’ is a new field of research focused on
the role of diet and nutrition in mental health [1]. Interest in the
use of nutraceuticals and functional foods has risen substantially,
largely because of their safety, adequate efficacy as well as
potency [2].

Previously, it has been shown that various dietary patterns
and different phytochemicals within traditional dietary foods
have demonstrated many neuropharmacological properties in
experimental models, which are predictive of human clinical
efficacy [3]. It has been reported that oral administration of
pomegranate extract (juice and seed extract) at dose of 10 mL/
kg body weight for 2 weeks significantly prolonged the summed
immobility time during forced swimming test (an index of
depression) in ovariectomized mice [4]. Oral administration of
trans-resveratrol (40 and 80 mg/kg) produced antidepressant-
like effect by regulating the central serotonin and noradrenaline
levels and the related MAO-A activities in rats exposed to
chronic stress [5,6]. Consumption of honey (100 g/kg) in diet
for 52 weeks reduced anxiety and improved spatial memory in
rats [7]. Other studies showed the use of honey as nutraceutical
agents for treating anxiety, depression, convulsions, nociception,
and hypnosis [8]. Consumption of soy-derived isoflavones via
diet has antidepressant and anxiolytic effects in rats [9]. It has
also been reported that consumption of a diet containing fish
oil/omega-3 fatty acid docosahexaenoic acid (DHA), curcumin
(an active component of turmeric), or a combination of both
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for 4 month improved cognitive deficits in 3xTg-AD mouse
model of Alzheimer's disease [10]. Curcumin has been found
to possess antidepressant action in various animal models of
depression [11,12]. Blueberry supplementation (18.6 g dried
aqueous extract/kg diet) has the potential to overcome genetic
predispositions to Alzheimer’s disease in transgenic mice from 4
months through 12 months of age [13].

Many nutraceuticals and functional foods like Olea europaea,
Nigella sativa, and Lycium barbarum exhibit potential
pharmacological effects against brain disorders in laboratory
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studies, which are predictive of human clinical efficacy [2,14].
It has been reported that oral administration of Olea europaea
(olive) oil (a major component of the Mediterranean diet) at
doses of 0.25 or 0.5 mL/kg/day for 30 days, has neuroprotective
effects in rats [15]. It also has anxiolytic, antidepressant, and
memory enhancing effects in animal models [2,16]. Nigella
sativa, commonly known as Black cumin or Black seed, has been
traditionally utilized for culinary and therapeutic purposes [2].
Several studies showed that Nigella sativa (in a dose of 400
mg/kg body weight orally for 12 weeks) has neuroprotective
effects as well as protects against memory impairments in
rats [17,18]. It has also been shown that Nigella sativa has
anxiolytic, antidepressant, as well as nootropic effects [2,19,20].
Thymogquinone, the main active component of Nigella sativa has
also shown neuroprotective effects in rats [21]. Thymoquinone
(20 and 40 mg/kg, i.p) have also shown improvement of stress-
induced impairment of memory [22].

Discussion

Nigella sativa and Olea europaea produce their beneficial effects
through the modulation of neurotransmitters in the brain.
These neurotransmitters in turn alleviate depression, anxiety,
and help in memory enhancement [2]. Therefore, as mentioned
above, nutraceuticals and functional foods have the potential
to stimulate the central nervous system and protect the brain
against various damages in preclinical studies [18]. However,
the precise molecular and biochemical mechanism(s) underlying
these pharmacological effects of nutraceuticals against various
brain disorders has yet to be established.

Ontheotherhand, various clinical studies have also demonstrated
the efficacy of nutraceuticals in many mental disorders.
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Previously, it has been shown that Nigella sativa (one capsule of
500 mg once or twice daily for 4 or 9 weeks) has the potential for
treating anxiety and stabilizing mood, enhancing attention and
cognition in adolescent males [23,24]. Fish oil supplementation
(7 capsules/day, each containing 320 mg fish oil) may also offer
a safe strategy for attenuating post-traumatic stress disorder in
women [25].

Most prescription drugs, such as antidepressants, antipsychotics,
anxiolytics, and psychostimulants produce side effects [26].
This usually causes noncompliance in patients. An alternate for
psychiatrists to overcome this noncompliance is to utilize safe
alternative or complementary nutritional therapies [27].

Conclusion

Evidence suggests that majority of nutraceuticals possess
multiple pharmacological properties to help treat brain disorders.
However, clinical and mechanism-based experimental studies
on the use of these nutraceutical compounds in preventing
and treating brain disorders are lacking. Moreover, many
nutraceutical compounds clearly warrant formal preclinical drug
development consideration for brain disorders to investigate the
pharmacology of its components, to standardize the contents of
the dosage forms, to define the methods of the pharmaceutical
preparation, to determine its pharmacokinetics characteristics
and its safety profile. Evidence-based research on nutraceuticals
being marketed is needed to develop effective strategies for
treatment of mental disorders.

Conflict of Interest

There are no conflicts of interest.

in rats. Physiol Behav 97: 359-368.

8 Akanmu MA, Olowookere TA, Atunwa SA, Ibrahim BO, Lamidi OF, et
al. (2011) Neuropharmacological effects of Nigerian honey in mice.
African J Tradit Complement Altern Med 8: 230-249.

9 Blake C, Fabick KM, Setchell KD, Lund TD, Lephart ED (2011)
Neuromodulation by soy diets or equol: anti-depressive & anti-
obesity-like influences, age and hormone-dependent effects. BMC
Neurosci 12: 28.

10 Ma QL, Yang F, Rosario ER, Ubeda 0OJ, Beech W, et al. (2009) Beta-
amyloid oligomers induce phosphorylation of tau and inactivation
of insulin receptor substrate via c-Jun N-terminal kinase signaling:
suppression by omega-3 fatty acids and curcumin. J Neurosci 29;
9078-9089.

11 Kulkarni SK, Dhir A (2010) An overview of curcumin in neurological
disorders. Indian J Pharm Sci 72: 149-154.

12 Wang XS, Zhang ZR, Zhang MM, Sun MX, Wang WW (2017)
Neuroprotective properties of curcumin in toxin-base animal models
of Parkinson's disease: A systematic experiment literatures review.
BMC Complement Altern Med 17: 412.

13 Joseph JA, Denisova NA, Arendash G, Gordon M, Diamond P (2003)
Blueberry supplementation enhances signaling and prevents
behavioral deficits in an Alzheimer disease model. Nutr Neurosci 6:
153-162.

This article is available in: http://nutraceuticals.imedpub.com/archive.php



14

15

16

17

18

19

20

Journal of Nutraceuticals and Food Science

Li N, Liu C, Jing S, Wang M, Wang H, et al. (2017) Compound
schisandra-ginseng-notoginseng-lycium extract ameliorates
scopolamine-induced learning and memory disorders in mice. Evid
Based Complement Alternat Med 8632016.

Gonzalez-Correa JA, Mufioz-Marin J, Arrebola MM, Guerrero A,
Narbona F (2007) Dietary virgin olive oil reduces oxidative stress
and cellular damage in rat brain slices subjected to hypoxia-
reoxygenation. Lipids 42: 921-929.

Perveen T, Hashmi BM, Haider S, Tabassum S, Saleem S, et al. (2013)
Role of monoaminergic system in the etiology of olive oil induced
antidepressant and anxiolytic effects in rats. ISRN Pharmacol 615685.

Kanter M (2008) Nigella sativa and derived thymoquinone prevents
hippocampal neurodegeneration after chronic toluene exposure in
rats. Neurochem Res 33: 579-588.

Azzubaidi MS, Saxena AK, Talib NA, Ahmed QU, Dogarai BB (2012).
Protective effect of treatment with black cumin oil on spatial
cognitive functions of rats that suffered global cerebrovascular
hypoperfusion. Acta Neurobiol Exp (Wars) 72: 154-165.

Perveen T, Haider S, Kanwal S, Haleem DJ (2009) Repeated
administration of Nigella sativa decreases 5-HT turnover and
produces anxiolytic effects in rats. Pak J Pharm Sci 22: 139-144.

Perveen T, Haider S, Zuberi NA, Saleem S, Sadaf S, et al. (2014)
Increased 5-HT levels following repeated administration of Nigella
sativa L. (Black Seed) oil produce antidepressant effects in rats. Sci
Pharm 82: 161-170.

© Under License of Creative Commons Attribution 3.0 License

21

22

23

24

25

26

27

2018

Vol.3 No.1:3

Darakhshan S, Bidmeshki Pour A, Hosseinzadeh Colagar A,
Sisakhtnezhad S (2015) Thymogquinone and its therapeutic potentials.
Pharmacol Res 95-96: 138-158.

Cheema MAR, Haleem DJ (2015) Attenuation of Stress-Induced
Learning and Memory Impairment by Thymoquinone Administration
in Rat Models. 51st Annual Medical Symposium, JPMC, Karachi,
Pakistan..

Bin Sayeed MS, Shams T, Fahim Hossain S, Rahman MR, Mostofa
A, et al. (2014) Nigella sativa L. seeds modulate mood, anxiety and
cognition in healthy adolescent males. J Ethnopharmacol 152: 156-162.

Bin Sayeed MS, Asaduzzaman M, Morshed H, Hossain MM,
Kadir MF, et al. (2013) The effect of Nigella sativa Linn seed on
memory, attention and cognition in healthy human volunteers. J
Ethnopharmacol, 148: 780-786.

Nishi D, Koido Y, Nakaya N, Sone T, Noguchi H, et al. (2012) Fish oil for
attenuating posttraumatic stress symptoms among rescue workers
after the great east Japan earthquake: A randomized controlled trial.
Psychother Psychosom 81: 315-317.

Thompson A, Silverman B, Dzeng L, Treisman G (2006) Psychotropic
medications and HIV. Clin Infect Dis 42: 1305-1310.

Sathyanarayana Rao T, Asha M, Ramesh B, Jagannatha Rao K (2008)
Understanding nutrition, depression and mental illnesses. Indian J
Psychiatry 50: 77.



