
~ 1020 ~ 

 

Journal of Pharmacognosy and Phytochemistry 2017; 6(5): 1020-1024

 
 
 
 
 
 
 
E-ISSN: 2278-4136 
P-ISSN: 2349-8234 
JPP 2017; 6(5): 1020-1024 
Received: 23-07-2017 
Accepted: 25-08-2017 
 
Shah Faisal Ahmad Tarfarosh  
Resident Doctor, Department of 
Neurology, Institute of Human 
Behaviour and Allied Sciences 
(IHBAS), Delhi, India 
 
Ufaq Tromboo 
Resident Doctor, SKIMS 
Medical College, Srinagar, India 
 
Faizan Bhat 
IIT BHU, Varanasi, Uttar 
Pradesh, India 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Correspondence 
Faizan Bhat 
IIT BHU 

 
 
 
 

 
 

 
Search for a perfect Nootropic supplement combination 

– Can we increase human intelligence by nutritional 
supplements? 
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Abstract 
Human intelligence has always intrigued society in general and scientists in particular. So much so that 
there has been a large interest in drugs and supplements that have a tendency to even show a modicum of 
activity to enhance intelligence or in some cases, inhibit the stress that comes in with a high functioning 
brain. This review is a small addition to that line of thought and builds on scientific facts and studies that 
have been conducted to evaluate and even scientifically establish the use of some of the most commonly 
used neuroenhancers. These drugs or supplements can sometimes be used alone or in combination to 
enhance their overall effectivity and this article is an attempt to collect all the research data that supports 
the use of these supplements for increased cognition, comprehension, memory which invariably leads to 
better intelligence. 
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Introduction 
The word nootropic was coined in 1972 by a Romanian psychologist and chemist, Corneliu E. 
Giurgea, from the Greek words nous or mind and trepein meaning to bend or turn.  
Nootropics also called smart drugs or cognitive enhancers-are drugs, supplements, or other 
substances that improve cognitive function, particularly executive functions, memory, 
creativity, or motivation, in healthy individuals. The use of cognition-enhancing drugs by 
healthy individuals in the absence of a medical indication is one of the most debated topics 
among neuroscientists, psychiatrists, and physicians which span a number of issues, including 
the ethics and fairness of their use, concerns over adverse effects, and the diversion of 
prescription drugs for nonmedical uses, among others. 
Nonetheless, the international sales of cognition-enhancing supplements exceeded US$1 
billion in 2015 and the global demand for these supplements is still growing rapidly [1]. 
We reviewed some of the widely known Nootropic drugs and their role in cognition & 
enhancement of memory. This paper is an attempt to search for a perfect Nootropic 
supplement combination that can improve human memory, cognitive ability and hence the 
over-all intelligence in healthy individuals. 
 
1. Bacopa monnieri 
Bacopa monnieri (also known as water Hyssop, Brahmi, thyme-leafed Gratiola, Indian 
Pennywor) is a perennial creeping herb native to the wetlands of Southern India, Australia, 
Europe, Africa, Asia, and North and South America. An average person with a relaxed mind is 
a more efficient performer than a stressed-out genius! That is why you should consume 
Bacopa monnieri, yet another powerful brain wellness supplement. It is one of the best 
nutrients for having a relaxed and positive outlook, promoting brain wellness, and have a 
calming effect on your brain while at the same time push the cognitive abilities to the limit. 
Thus, it helps in lowering your anxiety or nervousness too.  
A lot of scientific studies [2, 3] have found that Bacopa moneri: 
 Is proven to support neurotransmitters in the brain. 
 Fortifies a protein that is required to replace the worn-out neurons. 
 Enhances consolidation of memory and recall 
 Improves sensory perception, performance and reaction times. 
 Known for increasing the speed and accuracy of solving puzzles 
 Enhances visual information processing 
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 Decreases anxiety and provides a calming effect 
 Increases connections between brain cells, and repairs 

damaged neurons. 
 

2. Acetyl L-Carnitine 
Acetyl L-carnitine is naturally produced in the body and is 
present in food items rich in protein such as beef, lamb, 
chicken, fish and dairy products that contain significant 
amounts of carnitine.  
Acetyl L-Carnitine converts fatty acids into energy within the 
nerve cells. Thus, your nerve cells (or neurons) get highly 
loaded with energy. This has been confirmed in human 
studies using NMR (Nuclear Magnetic Resonance) indicating 
that Acetyl L-Carnitine helps your brain and nerves maintain 
a round-the-clock supply of energy needed for efficient 
productivity [4]. Once Acetyl L-Carnitine reaches your brain, 
it gets converted into Acetyl-CoA. It then binds with a 
compound already present in the brain - Choline to become 
acetylcholine. Acetylcholine is a neurotransmitter which is 
strongly associated with important cognitive functions, like 
learning, and formation of memory. In a study, it was seen 
that daily consumption of 1.5 grams of acetyl-L-carnitine by 
236 older adults for just 45 days led to a significant increase 
in the effectiveness of performance on all the measures of 
memorization power and other cognitive functions [5]. There 
are more than thirty scientific studies that show the potential 
of Acetyl L-Carnitine to prevent or slow the age related 
deterioration in mental function [6]. In such a study, 20 adults 
were given 1.5 g of acetyl-L-carnitine. It was found that many 
of their signs of the brain aging were reversed [7]. Consuming 
Acetyl-l-carnitine as a dietary supplement may thus prove 
beneficial for maintaining your brain health in case you have 
crossed that young and energetic age of 20’s -30’s.  
In over 20 years of scientific research, which includes a study 
on more than 600 patients suffering from Alzheimer's disease, 
it has been confirmed that Acetyl L-Carnitine is really 
beneficial for the patients with Alzheimer’s [8]. Acetyl L-
carnitine increases the energy of brain cells. This increased 
energy allows these cells to communicate better and this sort 
of social brain is indeed a happier brain. Thus, it is amongst 
the most valuable natural compounds for relieving depression 
[9]. In animal models of nerve injury, Acetyl-L-carnitine has 
shown a dramatic increase in the speed of nerve healing as 
well as preventing loss of nerve function [10]. Thus, you 
should consider Acetyl L-carnitine in case you have suffered 
from such an injury (like a car accident) where there has been 
damage to nerves and brain cells [11].  
Not only this, Acetyl- L-carnitine has also the potential of 
helping in the repair process of neurons in case they are 
damaged by Diabetes mellitus (Diabetic Neuropathy) [12]. In a 
scientific study, 160 stroke patients were asked to consume 
1.5 grams of acetyl-L-carnitine daily for 56 days (8 weeks). 
To their surprise, it not only led to the speedy recovery of 
their stroke symptoms, but it improved their mental energy, 
attention span and mood as well [13]. 
Studies have shown that Acetyl L-Carnitine has benefited 
Chronic Alcoholics with cognitive impairment to a significant 
degree [14]. 
 
3. Ginkgo 
Ginkgo biloba, known as ginkgo or as the maidenhair tree, is 
the only living species in the division Ginkgophyta, all others 
being extinct. A study conducted in Germany in the year 2011 
regarding the effect of Ginkgo on memory in healthy, middle-
aged subjects indicated that, when administered daily, Ginkgo 

improves various aspects of memory. The results of this study 
were published in a highly popular journal Phytomedicine. 
The study found that Ginkgo treated subjects significantly 
improved in a memory recall test after a six-week course [15]. 
About 10 years before this study, 3 other scientific studies 
were conducted in healthy individuals in Australia [16], USA 
[17] and Germany [18] suggesting that improvement of 
cognition, memory, or self-estimated mental health was 
strongly attributed to Ginkgo biloba. In the “brain function 
loss of old age”, medically termed as Alzheimer’s disease, the 
main mechanism of brain damage includes the deposition of 
harmful proteinaceous substances called Amyloid plaques and 
Neurofibrillary tangles. The researchers at the Department of 
Pharmaceutical Sciences, School of Pharmacy, University of 
Maryland, Baltimore, Maryland, USA have successfully 
proved that Ginkgo intake reduces amyloid-β aggregation and 
toxicity [19]. Researchers have associated the formation of 
harmful substances called free-radicals in causing memory 
loss. In one study, it was proven that Ginkgo functions as a 
free radical scavenger suggest its use in the various memory 
loss disorders [20]. Chinese researchers have published a paper 
in Journal of Alzheimer’s disease, in which they have shown 
how daily dose of Ginkgo extracts can stabilize or slow the 
decline in cognition, function and behavior [21]. Other papers 
strongly advocate the use of Ginkgo [22, 23, 24] for: 
 Improving blood circulation to brain 
 Helping the brain, eyes, ears, and legs function better 
 Reducing the symptoms of anxiety 
 Improving memory, attention and speed of thinking in 

healthy adults 
 Improving the symptoms of Vascular, Alzheimer’s or 

mixed dementias (loss of cognition) 
 
4. Phosphatidylserine (PS) 
Phosphatidylserine is an important phospholipid membrane 
component (i.e. component of the cell membrane) which 
plays a key role in cell cycle signaling, specifically in 
relationship to apoptosis. 
The first question however, that might have come in your 
mind might be, how the memories form in the brain? When 
you are learning something new/ experiencing an event, a 
group of neurons (the brain cells) talk to (share the brain 
chemicals with) each other, the memories are formed. Same is 
the case with the process of recalling that memory.  
If there is less or no PS, such a communication among your 
brain cells is very difficult. This is the reason why PS 
positively affects the memory, recall, as well as the overall 
functioning of your brain. As we age, most of us lose some 
memory function. PS may help to slow down or even reverse 
the process of losing some memory function as happens with 
the aging process [25].  
In one study, 75 patients who were having age-related 
impairment in the memory function were asked to take 300 
mg of PS every day for 3 months. PS markedly improved 
their performance tests of learning as well as the 
memorization tasks of their daily lives [26]. In yet another 
similar study, 33 dementia patients were given 300 mg of PS 
everyday over just 2 months. The results were significant and 
improved the overall brain wellness of those dementia 
patients [27]. While there is no total medical cure for the 
Alzheimer’s, having nutrients like PS has shown the slowing 
of the progression of this disease. Even in few cases, reversal 
of some of the symptoms of Alzheimer’s has been noticed [28, 

29]. Two studies with 18 and 25 patients of Alzheimer’s were 
given suitable doses of PS over 6 months and 3 months 
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respectively. Both the studies showed positive effects of PS 
on memorization power, recall and improvements in brain 
function [30, 31]. In a study on 10 elderly clinically depressed 
women, PS intake showed a remarkable improvement in the 
symptoms of depression, behaviour as well as memory [32] 
 
5. St. John's Wort 
Hypericum perforatum, known as St John's wort, is 
a flowering plant in the family Hypericaceae. St. John’s Wort 
is even used as a prescription medicine for depression and 
relieving stress naturally. Two chemicals- Hypericin and 
Hyperforin, play a larger role in treating depression or 
elevating mood. St. John’s Wort is thus very famous for 
clearing the mental fogginess and thus, giving a so called 
“neural clarity” for performing any task efficiently [33]. This 
herb has been found in research conducted in Poland to not 
only prevented stress induced memory impairments, but it 
significantly improves recognition memory as well [34]. 
 
6. Oral/Inhaled Rosemary oil 
Rosmarinus officinalis, commonly known as rosemary, is a 
woody, perennial herb with fragrant, evergreen, needle-like 
leaves, native to the Mediterranean region. It is a member of 
the mint family Lamiaceae. Rosemary oil is essentially the 
extract of a small light blue flower along the with an extract 
from the leaves to yield the fragrance of the essential oil, 
which is sometimes used as an ingredient in perfumes as well 
as for a food flavoring. Rosemary oil has a powerful and 
refreshing herbal smell. 
The performance on cognitive tasks is significantly related to 
the concentration of absorbed 1,8-cineole following exposure 
to rosemary aroma, with improved performance at higher 
concentrations of it. [35]. Study has proven significant 
increases in blood pressure, heart rate, and respiratory rate 
after rosemary oil inhalation treatment. Subjects were found 
to have become more active and stated that they felt “fresher” 
after its inhalation. [36]. It has also been shown to possess 
excellent brain-stimulating properties as well as an aid for 
memory improvement. [37] 
 
7. Dimethylaminoethanol Bitartrate 
IUPAC name 2-(Dimethylamino) ethanol 
Dimethylaminoethanol Bitartrate (DMAE) is a powerful 
natural nootropic that has been proved to enhance not only the 
mental but also the physical efficiency required for executing 
any complex or tough task. By abolishing that early morning 
“fogginess,” it helps attain a clear mental focus and also 
allows one to remain concentrated for longer periods of time 
[38]. DMAE helps to increase the levels of Choline in the brain 
which is important for mental focus, attention, and 
concentration [38]. There are scientific studies in which 
Dimethylaminoethanol Bitartrate was able to improve the 
recall, attention, mental focus, as well as other higher mental 
functions in the subjects [38]. DMAE also plays a role in the 
induction of lucid dreams [39]. 
 
 8. Vinpocetine  
IUPAC name- (3α, 16α)-Eburnamenine-14-carboxylic acid 
ethyl ester. Vinpocetine is a semi synthetic derivative of 
the vinca alkaloid vincamine & is an extract from 
the periwinkle plant. Vinpocetine was first isolated from the 
plant in 1975 by the Hungarian chemist Csaba Szántay. 
There are two popular research papers [40, 41] that have shown 
how Vinpocetine activates brain metabolism, causes an 
improvement in the blood flow to brain, enhances the use of 

oxygen by brain and increases the energy of the brain cells as 
well as doubles the memorizing power. 
 
9. L-Glutamin hydrochloride 
IUPAC name- (2S)-2,5-diamino-5-oxopentanoic acid;  
L-Glutamine hydrochloride increases the level of glutamine in 
the brain, helps in elevating the energy levels of brain cells. It 
thus makes a person taking it mentally alert, focussed, less 
tired and more vigorous during longer mental task like an 
examination, late night study or meeting a deadline for a 
project in hand. It is known to enhance the problem solving 
skills as well. Various studies [42, 43] have shown that 
Glutamine intake: 
 Plays a major role in fighting stress 
 Elevating the energy levels of our brain 
 Helps increase mental alertness 
 Improves concentration 
 Enhances problem-solving skills 
 Makes students less angry, more vigorous, and less tired 

during tests. 
 
10.Glycero Phospho Choline (GPC) 
Glycerophosphocholine (GPC) is an important nutrient 
present in all body cells; but primarily in liver, brain and 
nerve tissue. GPC is a metabolic precursor of phospholipids. 
 
GPC improves Memory/mental focus function in young as 
well as elderly 
There are scientific studies in which GPC was able to improve 
the recall, attention, mental focus, as well as other higher 
mental functions in the subjects [44]  
  
Improves your Reaction time 
It was found that the GPC supplementation in the middle-
aged as well as elderly volunteers improves their reaction 
time. It does so by supporting electric coordination and 
energy generation in the brain. [45]  
 
Growth Hormone Production 
GPC is known to revitalize the functions of the hormone 
release from the master gland – the pituitary (like the Growth 
Hormone) in the elderly population [46] 
 
Brain recovery from stroke or injury or anesthesia 
There have been researches proving the effectiveness of GPC 
in brain recovery after the patients had stroke or any other 
such circulatory injuries [47]. 
 
Cognition defects and social behavioural problems due to 
Alzheimer's disease or vascular dementia 
When the effectiveness of GPC for Alzheimer’s dementia was 
compared to that of the common prescription drugs, the 
former proved out to be way better than Oxiracetam [48]. 
 
Conclusion 
A wide range of studies have taken place in the last decade, 
that have proved the role of various Nootropic supplements in 
improving cognitive function, memory and creativity in 
healthy individuals. These supplements can also be used to 
relieve stress and elevate mood, which in turn improves the 
overall mental well being especially for individuals leading a 
stressful lifestyle.  
Hence, supervised regular intake of Nootropic supplements in 
prescribed doses, (along with nutrition and exercise) can 
gradually increase the overall intelligence in healthy 
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individuals by improving memory, creativity and cognitive 
function. 
 
Reference 
1. Chinthapalli K. The billion dollar business of being 

smart". BMJ. 351: h4829. 
doi:10.1136/bmj.h4829. PMID 26370589 

2. Anguiar S, Borowski T. Neuro pharmacological Review 
of the Nootropic Herb Bacopamonnieri. Rejuvenation 
Research. 2013; 16(4):313-326. doi 
:10.1089/rej.2013.1431 

3. MS Bharath, Muchukunte. Exploring the role of Brahmi 
(Bocopamonnieri and Centillaasiatica) in brain function 
and therapy.” Recent patents on endocrine, metabolic and 
immune drug discovery 2001; 5(1):33-49. 

4. Kidd, Parris M. A review of nutrients and botanicals in 
the integrative management of cognitive dysfunction. 
Altern Med Rev 1999; 4(3):144-61. 

5. Cipolli C, Chiari G. [Effects of L-acetylcarnitine on 
mental deterioration in the aged: initial results]. Clin Ter. 
1990; 132:479-510 

6. Dowson JH, Wilton-Cox H, Cairns MR, Ramacci MT. 
The morphology of lipopigment in rat Purkinje neurons 
after chronic acetyl-L-carnitine administration: a 
reduction in aging-related changes. Biol Psychiatry 1992; 
32:179-87. 

7. Guarnaschelli C, Fugazza G, Pistarini C. Pathological 
brain ageing: evaluation of the efficacy of a 
pharmacological aid. Drugs Exp Clin Res. 1988; 14:715-
8. 

8. Brooks JO, 3rd, Yesavage JA, Carta A, Bravi D. Acetyl 
L-carnitine slows decline in younger patients with 
Alzheimer's disease: a reanalysis of a double-blind, 
placebo-controlled study using the trilinear approach. Int 
Psychogeriatr. 1998; 10:193-203. 

9. Garzya G, Corallo D, Fiore A, Lecciso G, Petrelli G, Zotti 
C. Evaluation of the effects of L-acetylcarnitine on senile 
patients suffering from depression. Drugs Exp Clin Res. 
1990; 16:101-6. 

10. De Angelis C, Scarfo C, Falcinelli M. Acetyl-L-carnitine 
prevents age-dependent structural alterations in rat 
peripheral nerves and promotes regeneration following 
sciatic nerve injury in young and senescent rats. Exp 
Neurol. 1994; 128:103-14. 

11. De Angelis C, Scarfo C, Falcinelli M, Reda E, Ramacci 
MT, Angelucci L. Levocarnitine acetyl stimulates 
peripheral nerve regeneration and neuromuscular junction 
remodelling following sciatic nerve injury. Int J Clin 
Pharmacol Res. 1992; 12:269-79 

12. Pacifici L, Bellucci A, Piovesan P, Maccari F, Gorio A, 
Ramacci MT. Counteraction on experimentally induced 
diabetic neuropathy by levocarnitine acetyl. Int J Clin 
Pharmacol Res. 1992; 12:231-6. 

13. Patti F, Marano P, Cappello S. Effects of L-
Acetylcarnitine on functional recovery of hemiplegic 
patients. Clin Trials J. 1988; 25:87-101. 

14. Tempesta E, Troncon R, Janiri L. Role of acetyl-L-
carnitine in the treatment of cognitive deficit in chronic 
alcoholism. Int J Clin Pharmacol Res. 1990; 10:101-7. 

15. Kaschel R. Specific memory effects of Ginkgo 
biloba extract EGb 761 in middle-aged healthy 
volunteers. Phytomedicine. 2011; 18:1202-7.  

16. Stough C, Clarke J, Lloyd J, Nathan PJ. 
Neuropsychological changes after 30-day Ginkgo biloba 
administration in healthy participants. Int J 

Neuropsychopharmacol. 2001; 4:131-4.  
17. Mix JA, Crews WD. Jr A double-blind, placebo-

controlled, randomized trial of Ginkgo biloba extract 
EGb 761 in a sample of cognitively intact older adults: 
neuropsychological findings. Hum Psychopharmacol. 
2002; 17:267-77.  

18. Cieza A, Maier P, Poppel E. Effects of Ginkgo biloba on 
mental functioning in healthy volunteers. Arch Med 
Res. 2003; 34:373-81.  

19. Wu Y, Wu Z, Butko P. Amyloid-beta-induced 
pathological behaviors are suppressed by Ginkgo 
biloba extract EGb 761 and ginkgolides in 
transgenic Caenorhabditis elegans. J Neurosci. 2006; 
26:13102-13.  

20. Kampkotter A, Pielarski T, Rohrig R. The Ginkgo 
biloba extract EGb761 reduces stress sensitivity, ROS 
accumulation and expression of catalase and glutathione 
S-transferase 4 in Caenorhabditis elegans. Pharmacol 
Res. 2007; 55:139-47 

21. Tan MS, Yu JT, Tan CC. Efficacy and adverse effects of 
ginkgo biloba for cognitive impairment and dementia: a 
systematic review and meta-analysis. J Alzheimers 
Dis. 2015; 43:589-603.  

22. Oyama, Yasuo. Ginkgo biloba extract protects brain 
neurons against oxidative stress induced by hydrogen 
peroxide." Brain research 1996; 712(2):349-352. 

23. Droy-Lefaix MT. Effect of the Antioxidant Action of 
Ginkgo Biloba Extract (EGb 761) on Aging and 
Oxidative Stress. Age: The Official Journal of the 
American Aging Association, the American College of 
Clinical Gerontology & the International Association of 
Biomedical Gerontology 1997; 20(3):141-149.PMC. 
Web. 10 Aug. 2015. 

24. DeFeudis FV, Drieu K. Ginkgo biloba extract (EGb 761) 
and CNS functions basic studies and clinical applications. 
Current drug targets 2000; 1(1):25-58. 

25. Lombardi GF. [Pharmacological treatment with 
phosphatidyl serine of 40 ambulatory patients with senile 
dementia syndrome]. Minerva Med. 1989; 80(6):599-602 

26. Engel RR. Double-blind cross-over study of 
phosphatidylserine vs. placebo in patients with early 
dementia of the Alzheimer type. Eur 
Neuropsychopharmacol, 1992; 2(2):149-55 

27. Crook TH. Effects of phosphatidylserine in age-
associated memory impairment. Neurology. 1991; 
41(5):644 

28. Amaducci L. Use of phosphatidylserine in Alzheimer’s 
disease. Ann N Y Acad Sci, 1991; 640:245-9. 

29. Amaducci L. Phosphatidylserine in the treatment of 
Alzheimer’s disease: results of a multicenter study. 
Psychopharmacol Bull. 1988; 24(1):130-4. 

30. Heiss WD. Long-term effects of phosphatidylserine, 
pyritinol, and cognitive training in Alzheimer’s disease. 
A neuropsychological, EEG, and PET investigation. 
Dementia. 1994; 5(2):88-98. 

31. Crook T. Effects of phosphatidylserine in Alzheimer’s 
disease. Psychopharmacol Bull. 1992; 28(1):61-6. 

32. Maggioni M. Effects of phosphatidylserine therapy in 
geriatric patients with depressive disorders. Acta 
Psychiatr Scand, in Alzheimer’s Patients. 1990; 
81(3):265-70. 

33. Linde K, Ramirez G, Mulrow CD, Pauls A, 
Weidenhammer W, Melchart D. St John's wort for 
depression—an overview and meta-analysis of 
randomised clinical trials. Bmj. 1996; 313(7052):253-8. 



 

~ 1024 ~ 

Journal of Pharmacognosy and Phytochemistry 

34. Trofimiuk E, Walesiuk A, Braszko JJ. St John's wort 
(Hypericum perforatum) diminishes cognitive 
impairment caused by the chronic restraint stress in rats. 
Pharmacological research. 2005; 51(3):239-46. 

35. Moss M, Oliver L. Plasma 1,8-cineole correlates with 
cognitive performance following exposure to rosemary 
essential oil aroma. Therapeutic Advances in 
Psychopharmacology. 2012; 2(3):103-113. 
doi:10.1177/2045125312436573. 

36. Faixova Z, Faix S. Biological effect of Rosemary 
(Rosmarinus offinalis L.) essential oil (A review) Folia 
Vet. 2008; 52:135-139. 

37. Sayorwan W, Ruangrungsi N, Piriyapunyporn T, 
Hongratanaworakit T, Kotchabhakdi N, Siripornpanich 
V. Effects of Inhaled Rosemary Oil on Subjective 
Feelings and Activities of the Nervous System. Scientia 
Pharmaceutica. 2013; 81(2):531-542. 
doi:10.3797/scipharm.1209-05. 

38. Malanga, Gabriela. New insights on 
dimethylaminoethanol (DMAE) features as a free radical 
scavenger. Drug metabolism letters. 2012; 6(1):54-59. 

39. Sergio W. Use of DMAE (2-dimethylaminoethanol) in 
the induction of lucid dreams. Med Hypotheses. 1988; 
26(4):255-7. 

40. Ogunrin A. Effect of Vinpocetine (Cognitol TM) on 
Cognitive Performances of a Nigerian Population. Annals 
of Medical and Health Sciences Research. 2014; 
4(4):654-661. doi:10.4103/2141-9248.139368. 

41. Gulyás B. PET studies on the brain uptake and regional 
distribution of [11C] vinpocetine in human subjects. 
Actaneurologicascandinavica 2002; 106(6):325-332 

42. Wischmeyer P. Clinical applications of L-Glutamine: 
past, p43resent, and future. Nutrition in Clinical Practice. 
2003; 18(3):377-385. 

43. Miller AL. Therapeutic considerations of L-glutamine:a 
review of the literature. Alternative Medicine Review: 
Journal of Clinical Therapeutic. 1999; 4(4):239-248. 

44. Canal N. Effect of l-alpha-glyceryl-phosphorylcholine 
amnesia caused by scopolamine. International J Clin 
Pharmacol Therapy Toxicol. 1991; 29:103. 

45. Weiss GB. Metabolism and actions of CDP-choline as an 
endogenous compound and administered exogenously as 
citicoline. Life Sci. 1995; 56(9):637-60 

46. Ceda GP. Effects of an acetylcholine precursor on GH 
secretion in elderly subjects. In: Bercu, BB, Walker, RF, 
eds. Growth Hormone II: Basic and Clinical Aspects. 
Springer- Verlag, 1994. 

47. Aguglia E. Choline alphoscerate in the treatment of 
mental pathology following acute cerebrovascular 
accident. Funct Neurol. 1993; 8(Suppl):5. 

48. Paciaroni E, Tomassini PF. Clinical study of effectiveness 
and tolerability of alpha-GFC (choline alfoscerate) vs. 
oxiracetam in patients suffering from slight/moderate 
cognitive defect of vascular origin. Gior Ital Rech Clin 
Terap. 1993; 14:29. 

  


