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modulation by curcumin, which boosts energy production and guards against cell death. 
Moreover, it regulates brain chemicals that are crucial for a good memory. So, essentially, 
curcumin fights oxidation, blocks inflammation (the molecular basis of diabetes and all the 
most common diseases), is said to fight cancer (as well as preventing it) and keeps neurons 
alive. (77,78) 

Botanical Name: Nardostachys jatamansi 
Common Name: Spikenard 
Genus and Family: Genus: Nardostachys 

Family: Valerianaceae 
Parts Used: Roots and rhizomes are mainly used in previous 
studies or Chinese traditional medicine. 

About the Plant 
Spikenard is a perennial herb which grows up to 70 cm in height, with very hairy stems and 
lower leaves. It’s been used in Ayurveda and traditional medicine for centuries as a 
tranquilizer and neuroprotectant. Considered to be a holy herb in many cultures, it is revered 
as much for its lovely scent as its purported ability to increase focus and decrease stress and 
cognitive decline. The plant is high altitude and has a robust, bushy look with dainty pretty 
flowers. 
Active Constituents 
The major active components are sesquiterpenoids, especially jatamansone (also known as 
nardostachone), valeranone, and isovalerenic acid. These components are responsible for 
their anxiolytic, sedative and neuroprotective properties. It also harbours alkaloids, flavonoids 
and essential oils which are responsible for its medicinal values. The components of EA were 
studied for synergistic mechanism to calm the nerve conduction, to alleviate the peroxidative 
stress and to promote neural regeneration, respectively. 
13. Neuroprotection in Dementia
Nardostachys jatamansi has promising potential as an herbal nootropic that may reduce
cognitive decline and enhance brain health in dementia sufferers. Its neuroprotective
properties are related to control of oxidative stress and neuroinflammation, both contributory
determinants for developing dementia. The compounds of the plant also act as inhibitors of
the enzymes responsible of oxidative injury and reductor signals that support pro-inflammatory
cytokines, and they are able to protect neurons under damage.
Studies proved that Spikenard promotes neurogenesis, facilitates synaptic plasticity and keep
neuronal int integrity. The growth factor can induce the neurotrophic factor for nerve growth
and regenerate demyelination. In animals, it has been demonstrated to increase memory and
reduce anxiety while shielding against amyloid plaque related neurodegeneration.
Although human data are scarce, initial observations indicate Nardostachys jatamansi may be
a valuable addition to the management of dementia patients, acting as both neuroprotective and
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cognition-sparing agents by virtue of its calming effects, antioxidant properties and ability to 
promote brain rejuvenation. 
Mechanism of Action 
The mechanism seems multi-model. First, its antioxidant molecules hunt down free radicals 
shielding neurons from damage. Second, it blocks enzymes involved in the inflammation 
process and suppresses cytokines such as TNF-α. Third, it increases brain chemicals like 
dopamine and serotonin, creating positive mood effects as well as positive cognitive ones. 
Fourth, it supports mitochondrial function, keeping neurons energized and healthy. Finally, it 
is thought that it may block cholinesterase, increasing acetylcholine levels which are essential 
for memory. 
So, in simple terms Spikenard preserves nourishes and repairs the brain cells. It’s also an 
ancient remedy with potential to slow dementia’s progression and perhaps help improve 
memory   a natural multitasker for brain health. (79–81) 
Animal models in Dementia Research 
Animal-based models are essential for dementia studies. They allow us to understand the 
disease and screen potential treatments before going into humans. The complexity of the brain 
(and its associated symptoms) does not always translate directly into these models. But they 
are our best weapons right now. 
Scopolamine-Induced Dementia Model 
The scopolamine-induced model is one of the mostly used models. Scopolamine is a drug that 
inhibits the activity of acetylcholine, a neurotransmitter that plays a key role in memory. 
Injected, it rapidly leads to memory loss and cognitive deficits in rodents. These effects bear 
some similarity to aspects of dementia, particularly Alzheimer’s disease. 
While the memory deficits are short term, it is wonderful for quick drug screening of 
substances that might bolster cognition. It also replicates other features such as oxidative 
stress, mitochondrial impairment and neuroinflammation present in brains of people with 
dementia. But keep in mind that scopolamine doesn’t kill neurons, so it is not the end of the 
story. (82,83) 
Toxin-Based Models 
To simulate Parkinsonian and certain dementias neurodegeneration models, toxins like MPTP, 
6-hydroxydopamine(6-OHDA)- or rotenone-are introduced.

• MPTP is specific in that it kills only dopamine-producing neurons, causing motor and
cognitive dysfunction resembling Parkinson's dementia. But animals tend to recover,
at least partially, over time, making them less ideal for modeling long-term dementia.

• 6-OHDA produces selective damage to the dopaminergic pathways and is used as a tool
for investigating memory and attention deficits.

• Rotenone makes Lewy body like pathology with aggregation of alpha-synuclein and
neuroinflammation, so Rotenone better imitates the progress of Parkinson’s dementia.

These models of toxins are valuable for studying mechanisms of neurodegeneration, but do not 
always reproduce the range of the disease. (84) 
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Transgenic Animal Models 
In the era of genetics, animal models have been produced in which transgenic animals express 
mutated human genes associated with familial dementia. This includes mice harboring: 

• Pathogenic mutations in APP and PSEN1/2 leading to amyloid-beta deposits,
• Neurofibrillary tangles consisting of hyperphosphorylated mutated tau proteins,
• Alpha-synuclein (mutated) - For Lewy body dementia.

These animals manifest gradual neurodegeneration, synaptic deficit and cognitive loss that 
more closely mirror human disease. But the studies typically target rare familial forms of 
dementia, not the most common age-related sporadic Alzheimer’s. (85) 

Preformed Fibril Models 
Even more recently, misfolded alpha-synuclein, preformed fibrils (PFF) have been injected 
into rodents. This makes the protein diffuse and aggregate again, resembling more organic 
disease development of cognitive symptoms. (86) 
Behavioral Tests in Models 
In animal models, cognitive features are assessed through mazes and recognition tests: 

• Spatial memory is measured in the Morris Water Maze.
• Y-Maze tests working memory.
• Recognition memory was assessed using Novel Object Recognition.
• Fear Conditioning measures associative memory.

Behavior in animals can be influenced by motor deficits or anxiety, so data require cautious 
interpretation. (87,88) 
Limitations and Perspectives 
No animal model can replicate human dementia in its entirety. They all reflect on some aspects 
of the disease neurotransmitter deficits, protein aggregation, inflammation or neuron loss. 
When researchers tie multiple models together from the effects of acute toxins to chronic 
genetic epigenetics. 
In addition, cross-species and high complexity of human brain were barriers to translate. Yet, 
these are irreplaceable models when combined with cellular and computational approaches 
using human cells to translate into treatment for the dementia. (89) 
Preclinical Studies of Herbal Nootropics 
Animal trials are the hub of preclinical dementia research, presenting a good testing ground 
for herbal nootropics. The model of dementia induced by scopolamine is commonly used. 
Scopolamine keeps acetylcholine from attaching to synapses, effectively zapping memory and 
behaving like the early stages of Alzheimer's dementia. Numerous plant molecules such as 
polyphenols, alkaloids and terpenoids counteract scopolamine-produced memory loss and 
attenuate oxidative stress and brain inflammation.  
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Besides, Polyphenols in plants like quercetin and resveratrol mop up dangerous free radicals 
in the brain and fuel neuronal survival. They uplift antioxidant enzymes SOD and CAT as well 
aiding in balancing internal environment. Flavonoids exert their action on brain-derived 
neurotrophic factor (BDNF), a protein that supports both neurogenesis and synaptic plasticity. 
Compounds such as the alkaloid huperzine A from Huperzia serrata are acetylcholinesterase 
inhibitors. By slowing the body’s breakdown of acetylcholine, they enhance 
neurotransmission that is crucial for learning and memory. Huperzine A also exhibits anti-
inflammatory20–22) and anti-apoptotic23,24 effects in the brain by preventing nerve cell 
death.Terpenoids (eg from ginseng and turmeric) act by suppressing inflammatory pathways 
including NF-κB and decreasing the release of cytokines such as TNF-α and interleukins. They 
can enhance mitochondrial health and maintain neuronal energy. Synergistic effects are 
blunted when multiple herbal compounds are combined to increase protective effects against 
pathologies, such as cholinergic and oxidative dysfunction and protein aggregation observed 
in dementia models. 
Several behavioral tests including Morri’s water maze (MWM), Y-maze, and novel object 
recognition (NOR) test are employed to investigate the improvements in spatial memory, 
working memory, and recognition following administration of herbal extracts in these models. 
Taken together, preclinical evidence shows herbal nootropics have multiple pathways against 
dementia pathology and are, hence, potential candidates deserving further development. (90) 
Overview of Studies and Meta-Analyses 
Clinical trials of herbal nootropics seem to have promising findings although they are often 
small of short duration. One of the most commonly studied may offer mild but reliable 
improvement in cognitive function, daily living activities and neuropsychiatric symptoms in 
patients with mild-to-moderate dementia. Its safety and mild effectiveness are confirmed by a 
meta-analyzes, particularly if standardized extracts such as EGb 761 are considered. 
Curcumin supplementation shows potential effects on prevention of brain inflammation and 
oxidative stress markers with some evidence for cognitive improvement. But its low 
bioavailability is a factor; newer formulations are in clinical development. 
Combination treatments, including herbal nootropics with approved drugs for dementia 
commonly demonstrate additive cognitive benefits and decreased side effects. Therefore, meta-
analyses are consistent in finding that herbal nootropics have potential to be used as adjuvant 
therapy, but more large-scale, high-quality RCTs with standardized measurements are needed 
for definitive answers. 
In one word, pre-clinical and clinical evidence indicates that herbal nootropics effectively act 
on several dementia pathways and may alleviate symptoms of dementia, thereby serving a 
complementary purpose with negligible side-effects. Future studies will determine the best 
combinations, doses and long-term effects in controlling dementia. (91,92) 
14. Challenges in Translating Animal Data to Clinical Practice
Animal studies are important in dementia work we have no doubt about that. The brains of
animals, particularly rodents, are not like our brains. Most animal models use shortcuts, such
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as toxins or genetic tweaks, to develop symptoms quickly. But in people, dementia comes 
slowly over decades and results from a complex interplay of factors like aging, environment 
and genes. Animals are knocked out quickly and gutted, so it’s hard to know what will work 
in them that will solve the slow, complicated human disorder. 
Dosing is a big headache too. And what is safe and effective in mice may not be the same for 
humans. They have different potentials for metabolism, and the side effects can be completely 
unpredictable. And then there’s the fact that a lot of these studies have issues, such as small 
numbers of animals, inadequate controls or bias, so the findings may not be sound. 
Even shiny new transgenic models featuring human genes associated with Alzheimer’s or 
other dementias don’t paint the full human picture. They can get plaques or tangles. On some 
occasions, the brain degeneration is mild or absent, which is less amenable to testing drugs that 
could make a real difference. 
And emulating the yearslong period of silence during dementia in a short animal study is 
nearly impossible. There is no such thing as the perfect animal model, only us imperfect tools 
that we are trying to use one way and another. That’s what people should be doing now is 
taking some of these animal studies and marrying them to human cell study, computer models 
and better trial designs. It’s slow, frustrating work, but we need to keep trying. For without 
animal data, we wouldn’t even be looking in the correct direction. (93,94) 
15. Future Directions and Challenges
A. Need for Standardized Extracts and Dosing
Lack of standardization is a huge headache with herbal medicines. Extracts made from the
same plant can contain wildly varying chemical cocktails, thanks largely to variations in
growing conditions, when a plant was harvested and how it’s been processed, even stored. We
need sound guidance on extract quality and dose, badly. Otherwise, patients and doctors are
operating in the dark and research findings become difficult to replicate or trust. (95)

B. Lack of Large-scale Multicenter Clinical Trials
Most of the clinical studies on herbal nootropics are small, short-term and single center based.
That’s simply not enough for a complex disease as slow-moving and variable in its presentation
among people as dementia. We need large, multicenter, longer-term studies in a diverse
population. That will help pick up real-world effectiveness and safety. Without them,
promising treatments have difficulty being accepted and regulatory approval seems remote.
Improved financing and greater international cooperation are essential to close these gaps.
(96,97)

C. Interactions of Herbs and Drugs/Safety Monitoring
There’s a clear need for research, researchers said, particularly in dementia, where
polypharmacy is common; many people take herbal remedies at home along with prescription
medicine. But we understand staggeringly little about how these herbs interact with
conventional medications. Given that plant compounds can influence drug-metabolizing
enzymes and/or neurotransmitter systems, they have the potential to generate adverse side
effects or diminish the effectiveness of clinical drugs. To safety-monitor herb-drug
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interactions is widely ignored. To prevent surprises and to facilitate safe use, there is need for 
reliable reporting systems, patient education and organized care. (98,99)

D. Integrate Approaches and Combination Therapies
Dementia is a multifaceted beast. No drug alone nails all the right targets. With their
multicomponent nature, herbal medications may serve as adjuvants of standard drugs by
targeting various pathways for neuroprotection, inflammation, oxidative stress and
neurotransmitter support. Mixing herbs and drugs may magnify benefits and cut down on side
effects. But indiscriminately combining treatments without thoughtful design can do harm and
perhaps even dilute effectiveness. Integrative methods need to be accurately formulated,
thoroughly tried and tested, based on individualized medicine principles and monitored closely
in the clinical environment. This is a fascinating yet demanding frontier that requires inter-
discipline cooperation. (100,101)

15.Conclusion
Dementia is a multifactorial neurodegenerative condition driven by interconnected 
mechanisms including amyloid-beta accumulation, tau hyperphosphorylation, oxidative stress, 
neuroinflammation, mitochondrial dysfunction, cholinergic deficits, and vascular impairment. 
Current pharmacological therapies provide modest symptomatic relief but fail to substantially 
alter disease progression. Their limited disease-modifying potential, adverse effects, 
accessibility issues, and high economic burden highlight the urgent need for safer, multi-target, 
and affordable therapeutic strategies. 
Herbal nootropics represent a promising complementary approach in dementia management. 
Unlike single-target synthetic drugs, botanical agents such as Bacopa monnieri, Ginkgo biloba, 
Withania somnifera, Curcuma longa, Centella asiatica, and Huperzia serrata demonstrate 
multi-modal mechanisms. These include acetylcholinesterase inhibition, antioxidant and anti-
inflammatory actions, modulation of neurotransmitters, mitochondrial protection, improved 
cerebral circulation, and enhancement of neurotrophic factors such as BDNF. Preclinical 
evidence consistently supports their neuroprotective and cognition-enhancing properties, while 
emerging clinical studies suggest modest but meaningful cognitive benefits, particularly when 
standardized extracts are used. 
However, significant challenges remain. Variability in phytochemical composition, lack of 
standardization, limited large-scale randomized controlled trials, potential herb–drug 
interactions, and regulatory inconsistencies restrict widespread clinical adoption. Translation 
from animal models to human application also remains complex due to biological 
heterogeneity and methodological limitations. 
Future research should prioritize standardized formulations, rigorous multicenter clinical trials, 
pharmacokinetic profiling, and integrative therapeutic models combining herbal and 
conventional strategies. With scientific validation and regulatory refinement, herbal nootropics 
may evolve from supportive supplements to evidence-based adjuncts in comprehensive 
dementia care 
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