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ABSTRACT

The transitional stage between the cognitive changes of normal ageing and dementia is known as “Mild cognitive impairment” (MCI). MCI due to
Alzheimer's disease is also an intermediated stage in the process of Alzheimer's disease.

Although vigorous research is going all over the world, the exact diagnosis as well as the most hopeful therapy i.e. disease alteration therapy is
being compromised because of lack of biomarkers and other pathologic events. Significant evidence suggests that inflammation has a contributory
role in Alzheimer's Disease pathogenesis'“and understanding and control of interactions between the immune system and nervous system might be
key to prevention or delay of disease *. In Alzheimer's Disease, neuro-inflammation plays almost equal role to the pathogenesis as senile plaques
and neuro fibrillary tangles (NFTs). TNF-o’,is one of the main inflammatory cytokines and Interleukin 10 (IL-10) is an anti-inflammatory cytokine
involved in initiating and propagating an inflammatory response. This study shows the positive response of a Brahmi Ghrita (polyherbal Ayurvedic
formulation) on these inflammatory markers.
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INTRODUCTION

Alzheimer's Disease is a progressive terminal form of dementia. More
recent research has pivoted focus to inflammation-mediated responses
as a major contributor to the development of cerebrovascular diseases,
and evidence suggests that inflammation promotes pathological
processes thatlead to AD."™

Pathological accumulation of AP plays a key factor in initiating
neuroinflammatory responses in Alzheimer's Disease. The activated
microglia are responsible for fibrillar AP deposition *, and it is quiet
early event in the pathogenesis of AD which leads to the accumulation
of the AP and has been reported to precede extensive tau-related
neurofibrillary pathology ™. This finding of proteins at preclinical
stage or at the stage of mild cognitive impairment may be able to
predict clinical AD diagnosis with high accuracy '

Among the cytokines involved in neuro-inflammation, tumor necrosis
factor o (TNF- a) is the most studied and plays an essential role in the
cytokine cascade during an inflammatory response. Although the
levels of TNF-a in the periphery and central nervous system (CNS) of
healthy adults are maintained at very low levels, the levels of this
cytokine are significantly elevated in blood'‘and CNS"*of patients with
AD, and many clinical and animal studies have demonstrated a link
between excess TNF-o levels in the brain and AD". Elevation in TNF-
o levels in the cerebrospinal fluid (CSF)" and serum'* of patients
were found to be directly proportional to Alzheimer's Disease
progression.” Also, reduction in production of IL-10 has been claimed
as a characteristic of AD patients”. IL-10 is synthesized in the central
nervous system and is known to restrict clinical symptoms of many
neurological diseases, including AD. In fact, expression of IL-10 is
elevated during the course of most major neurological diseases and
promotes the survival of neurons and all glial cells in the brain by
limiting inflammation'®"”. On this basis, we have studied TNF-a and IL
10 as potential therapeutic criteria for evaluating the effect of therapy
on the level of these cytokines for AD.

Our aim was to investigate the inflammatory response in serum
samples of Mild Cognitive Impairment due to AD and to examine
whether the prescribed Ayurvedic Drug Brahmi Ghrita ( As. Hr. Ut.
6/23- 23) is associated with positive therapeutic response of
inflammatory markers. We conducted the trial on 57 diagnosed
patients of MCI due to AD. The cases were compared with patients
undergoing conventional treatment of MCI (Donepezil 10mg/day-
control) and the data was evaluated with respect to inflammatory
markers and their rate of change in three months of trial period.

Diagnosis of MCI due to AD was performed according to standard
clinical procedures and followed the revised guidelines of Alzheimer's
Association (previously known as Alzheimer's Association and
ADRDA, revisedin2011).”

MATERIALSAND METHODS

It was an open label, single centered, comparative, prospective,
pragmatic trial. The trial protocol and related documents were
reviewed and approved by the Institutional Ethical Committee
Registration no ECR/526/Inst/UP/2014, Institute of Medical Sciences,
Banaras Hindu University, Varanasi, U.P., India. The study was
conducted in accordance with Indian Council of Medical Research
(ICMR) ethical guidelines for biomedical research on human
participants.

Objectives

To evaluate efficacy of Ayurvedic formulation Brahmi Ghrita in the
subjects suffering from Mild cognitive impairment due to Alzheimer's
Disease by assessing change in inflammatory markers TNF a and IL10
inall the samples.

Trial interventions — Brahmi Ghrita at a dose of 12 gm was given
twice a day empty stomach (Pranodana Kala) with luke warm water as
Anupana for 90 days. The trial drug was acquired from the Ayurvedic
Pharmacopoeia of India complied GMP (Good manufacturing
practice) certified company.

Inclusion criteria

Subjects of either gender, age between 40 years and above, fulfilling
the criteria of MCI due to AD (progressive since minimum six
months), without any other probable and possible cause of dementia
and willing to participate in the study for 90 days were included in the
study.

Exclusion criteria

Patients with any kind of kidney disorders, early onset of a focal
seizure, previous or ongoing depression, early prominent gait
disturbance with only mild memory loss, resting tremor with stooped
posture, when dementia occurs after a well-established diagnosis of
PD, the early appearance of Parkinsonian features in association with
fluctuating alertness, visual hallucinations, chronic alcoholism,
vitamin B12 deficiency, chronic drug intoxication and dementia with
any other explainable cause. Further, patients with gross disability in
performing daily normal routine, past history of atrial fibrillation,
acute coronary syndrome, myocardial infarction, stroke or severe
arrhythmia in the last 6 months, severe renal or hepatic disorders,
pregnant and lactating woman were also excluded from the study.

Withdrawal criteria
The subjects were free to withdraw themselves from the trial at any
time without the authorization of researcher or any reason.

Study procedures
Informed written consent was taken from the patient on the first visit.
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General, systemic and biochemical examinations were done. Total 57
subjects who fulfilled the inclusion and exclusion criteria were
enrolled for the trial. The patients who were on any kind of anti
inflammatory treatment or anticholinergic treatment were kept on a 28
days washout period before enrollment. The screening of enrolled
subjects were done by ADAS —cog and MMSE. The enrolled subjects
were randomly divided into two groups. Group I — were treated with
Donepezil 10 mg/day for next 90days. Group II — was treated with
Brahmi Ghrita 12 gm empty stomach BD (Pranodan Kala) with luke
warm water for 90 days.

Follow-up assessment

Subjects were visited for follow-up visits on day 30 (Visit 1), day 60
(Visit 2), day 90 (Visit 3). On each follow-up visit, patient's general and
systemic physical examinations were done. Assessment of the
cognitive and other symptoms of MCI were done on ADAS —cog and
MMSE on Day 0 and day 90. Blood serum samples were collected on
Day 0 and Day 90 for recording the change in level of inflammatory
markers.

Statistical analysis

The analysis of the data using statistical software SPSS 15.0 data
describing quantitative measures are expressed as median or mean +
SD or SE or the mean with range. Comparison of variables
representing categorical data was performed using paired t test and
one-way ANOVA. All p (probability) values are reported based on
two-sided significance test and all the statistical tests are interpreted as
significance at 5% level (p <0.05)

Sample Preparation and Data Acquisition

Sample collection- All participants were required to fast for two hours
before blood sample collection; only water or fluids containing no milk
or sugar were allowed during the fasting period. Serum samples were
collected in plain bulbs and centrifuged at 3000 rpm for 10 minutes at
4°Cbefore being aliquoted and then frozen at —20°C.

Human TNF-a ELISA kit and IL-10 ELISA kit was purchased from E
lab science and the samples were prepared according to manufacturer's
manual.

RESULTS

The results were assessed on the basis of the presence of pro-
inflammatory and anti-inflammatory cytokines TNF-a and IL-10
respectively in blood serum of patients suffering from MCI due to AD.
The samples of Day 1 and Day 90 were compared in the trial.

xpression of TNF a

Fig 1 Effect of Donepezil and Brahmi Ghrita on the level of TNF a. the
graph shows initial and final recording at the interval of 90 days. The
levels of TNF a was found to be decreased in both the groups which are
statistically significant in both groups

The intergroup comparison of mean TNF a after treatment was not
statistically significant.
IL-10

IL 10 Expression
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Fig 1 Effect of Donepezil and Brahmi Ghrita on the level of IL10. The

graph shows initial and final recording at the interval of 90 days. The
levels of IL 10 was found to be decreased in both the groups in which it
was statistically significant in Donepezil group while it was not
significant in Brahmi Ghrita group making Brahmi Ghrita better.

The intergroup comparison of mean IL 10 after treatment was not
statistically significant.

DISCUSSION

* In AD, several mechanisms which aggravate the neuro-
inflammatory response like- accumulation and sustained exposure
to Amyloid B, chemokines, cytokines, interleukins, nitric oxide,
neuronal debris and other potentially cytotoxic molecules seems to
be responsible for persistent functional impairment of microglial
cells seen at plaques site.

« Physiologically, APP is broken down by sequential cleavage in
soluble part and less soluble Amyloid 8 fibrils. These fibrils when
accumulate they form senile plaques which may be termed as
“4am” (undigested byproducts) as per Ayurvedic definition. There
Dhatwagni (metabolic catalysts) in the form of scavenging
receptors try to get rid of this “Aam” as a result of which there is
production of proinflammatory cytokines and chemokines. Manda
(feeble) Dhatwagni is responsible for downregulation of
expression of Amyloid B and phagocytosis receptors, increased
cytokine concentration and neuronal debris resulting in inefficient
clearance of Amyloid B establishing chronic, non-resolving
inflammation.

» Likewise, astroglia which are responsible for neuroprotection and
recovery of injured neuronal cells when undergo atrophy or when
exposed to this Amyloid B (4am) aggravate the neuro-
inflammatory response which directly affects the synaptic
conduction.

So particularly Agni Vardhan (increasing the power of digestion), 4am
Pachan (proper digestion of neuronal debris and other toxic
undigested materials) , Aam Shodhan ( flushing out of toxic metabolic
byproducts) and neuroprotection are the desirable treatment for
Alzheimer's Disease

Brahmi Ghritals a perfect combination of drugs for this condition.

Constitutions of Bramhi Ghrit (As. Hr. Ut. 6/23-23)

e BrahmiSwaras- Bacopa monnieri Fam. Sorophulariaceae

*  Goghrit

o Shunthi—Zingiber officinale Roscoe Fam. Zingiberaceae

e Maricha— Piper nigrum Linn. Fam. Piperaceae

e Pippali— Piper longum Linn. Fam. Piperaceae

»  Shyama Trivrit- Operculina turpethum Fam. Convolvulaceae

e Danti- Boliospermum montenum Muell- Arg Fam. Euphorbiaceae

e Shankhapushpi- Convolvulus pluricaulis, Chois. Fam.
Convolvulaceae

e Chhitvan Twak— Alstonia scholaris R. Br. Fam. Apocynaceae

o Vidang— Embeliaribes Burm. Fam. Myrsinaceae

Here we can see that the drugs have a unique action on
neuroinflammation as well as neuroprotection and improvement of
cognition. e.g.

Shunthi (Zingiber officinale)- 10 gingerol found in fresh ginger is
responsible for anti neuroinflammatory property. It was found to
inhibit the production of many pro inflammatory factors including
TNF-a”. Moreover 6 gingerol was also found to possess anti
neuroinflammatory property in animal models™. Ginger extracts were
found to inhibit 8 -amyloid peptide induced cytokine and chemokine
expressions in cultured TMP-1 monocytes™.

Ayurveda: Indicated for Shotha (inflammation) and responsible for
absorption of metabolic by-products.

Pippali — Piper longum Linn. - Piper longum Linn. Extract inhibits
TNF-a-induced expression of cell adhesion molecules by inhibiting
NF-«B activation and microsomal lipid peroxidation™.

Ayurveda: responsible for degradation of metabolic byproducts,
increasing digestive cellular metabolism and have rejuvenating

property.

Maricha — Piper nigrum Linn. - The effect of isolated piperine from
Piper nigrum fruits on memory and behavior mediated via monoamine
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neurotransmitters was investigated. Elevated plus maze and passive
avoidance paradigms were used as exteroceptive behavioral models,
whereas scopolamine induced amnesia was the interoceptive
behavioral model. The effects on lithium induced head twitches,
clonidine-induced hypothermia, and halperidol-induced catalepsy
were also observed to study the effect on serotonin, noradrenaline and
dopamine mediated behavior, respectively. Piperine isolated from P,
nigrum exhibited prominent nootropic activity, reversed clonidine-
induced hypothermia, decreased lithium induced head twitches and
significantly delayed haloperidol induced catalepsy at a dose of 10
mg/kg. The alkaloid modified 5-HT and NA mediated behavior.
Hence, piperine from the fruits of P. nigrum can be employed as a
potential nootropic agent™.

Ayurveda: Increases digestive fire, hot, Kapha Vata pacifier

Shankhpushi (Convolvulus pleurecaulis)- Scopolamine is known to
produce amnesia due to blockade of the cholinergic
neurotransmission. Oral administration of CP extract (150 mg/kg) in
scopolamine treated rats was found to reduce the increased protein and
mRNA levels of tau and APP levels followed by reduction in A levels
compared with scopolamine treated group. The potential of extract to
prevent scopolamine neurotoxicity was reflected at the microscopic
level as well, indicative of its neuroprotective effects”’.

Ayurveda: Rejuvenator, improves cognition, enhances memory,
suitable for psychological disorders

Brahmi (Bacopa monnieri) - The effect of Bacopa M. on memory and
cognition has been extensively studied. Various extracts of Bacopa
were prepared and examined in the N9 microglial cell line in order to
determine if they inhibited the release of the proinflammatory
cytokines TNF-a and IL-6. Bacopa inhibits the release of
inflammatory cytokines from microglial cells and inhibits enzymes
associated with inflammation in the brain. Thus, Bacopa can limit
inflammation in the CNS, and offers a promising source of novel
therapeutics for the treatment of many CNS disorders™.

Ayurveda: Improves cognition, Rejuvenating, anti-inflammatory,
enhances memory,

Saptaparna (Alstonia scholaris) - It also exhibits neuroprotective
effect — Neuroprotective activity of Ethanolic Extract of Alstonia
scholaris Linn. Leaves against global model of Ischemia in Rats.” An
experiment done by Kumar et al in 2003 revels that Alstonia scholaris
has strong In vivo and In vitro inhibitory effect on acetylcholine
esterase of Lymnaea acuminate.

In Ayurveda although there is no direct reference of Alstonia scholaris
acting as nootropic agent but it has been mentioned in treatment of
Unmaad and Apasmara where there is predominance of Kapha and
Rakta Dosha and purification of micro channels are required.

Vidang (Embelia ribes) — In an experiment on ischemia followed by
reperfusion in ischemic group rats, the treatment by E.ribes
significantly reduced the grip strength activity and non-enzymatic
(reduced glutathione, GSH) and enzymatic [glutathione peroxidase
(GPx), glutathione reductase (GR) and glutathione-S-transferase
(GST)] antioxidant levels in hippocampus and frontal cortex
compared to sham-operated rats™'.

Ayurvedic properties consists of Laghu, Ruksha, Teekshna, Kashaya,
Ushna and Krimighna property. It is also mentioned to possess
rejuvenating property in children. It is constituent of variety of
nootropic formulations in Ayurvedic texts eg. Brahma Rasayan, Guda
pippali, Manibhadra Yoga, Bhallatak Rasayan, Brahmi Ghrita etc.

Also the drugs- Shyama Trivrit- Operculina turpethum Fam.
Convolvulaceae and Danti- Boliospermum montenum Muell- Arg
Fam. Euphorbiaceae , have the effects as Virechan i.e . They help in
expelling the Aam and thus might help in getting rid of NFTs and
Plaques.

CONCLUSION:

Collectively Deepan (ignition power), Pachan (digestive power),
Kapha Vata Shaman (pacifier of Kapha and Vata), Medhya (improving
cognition), Rasayana (Rejuvinator) and Shotha Hara (Anti-
inflammatory), Srotoshodhak (clearance of small channels), and Rakta
Prasadan (blood purification) are the major collective work of Brahmi
Ghrita which is perfect for clearing up the 4am (toxic metabolic
byproducts) in brain and stopping neurodegeneration and providing
neuro protection.

The study shows that there was significant decrease in TNF a level by
Brahmi Ghrita and the decrease in IL 10 levels were comparatively less
in Brahmi Ghrita group without any untowards effects making it a
promising option for further elaborated research.
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