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We describe here three patients with the Alzheimer’s Disease (AD) whose behavioral
symptoms were improved remarkably as a result of the turmeric treatment, which is the
traditional Indian medicine. Their cognitive decline and Behavioral and Psychological Symptoms
of Dementia (BPSD) were very severe. All three patients exhibited irritability, agitation,
anxiety, and apathy, two patients suffer from urinary incontinence and wonderings. They
were prescribed turmeric powder capsules and started recovering from these symptoms
without any adverse reaction in the clinical symptom and laboratory data. After 12 weeks of
the treatment, total score of the Neuro-Psychiatric Inventory-brief questionnaire decreased
significantly in both acuity of symptoms and burden of caregivers. In one case, the Mini-Mental
State Examination (MMSE) score was up five points, from 12/30 to 17/30. In the other two
cases, no significant change was seen in the MMSE; however, they came to recognize their
family within | year treatment. All cases have been taking turmeric for more than | year,
re-exacerbation of BPSD was not seen. The present cases suggest a significant improvement of
the behavioral symptoms in the AD with the turmeric treatment, leading to probable benefit
of the use of turmeric in individuals with the AD with BPSD.

Alzheimer’s disease, behavioral and psychological symptoms of dementia, curcumin,
mini-mental state examination, neuropsychiatric inventory-brief questionnaire, turmeric

BPSD treatment;** however, the effects are not completely
satisfactory. They can cause adverse effects such as nausea,

Alzheimer’s disease (AD) is the most common form of extra-pyramidal symptoms, drowsiness, and the other symptoms.

dementia and it is characterized by the progressive cognitive Neuropathologically, AD is characterized by the presence of
impairment. The behavioral and psychological symptoms of senile plaques, neﬁrofibri]]ary tangles, persistent neuronal loss,
the dementia (BPSD) are also commonly seen in patients although, the neurotoxic mechanisms have not been completely
with AD, such as hallucinations, delusions, apathy, depression, clucidated. Tt is clear that both oxidative stress and inflammation
agitation, irritability, and wandering. These symptoms can have play a key role in the illness. Recent reports have suggested
serious harmful effects on patients’ Quality of Life (QOL) thclrapcutic potential of curcumin in the pathophysiology
and are also a burden to caregivers and increasing the costs of AD, because of its antioxidant, anti-inflammatory, and
of care.l Therefore, the treatment of BPSD is as important anti-amyloid effects.”!) Curcumin is a polyphenolic molecule
as that of core symptom such as memory disturbance and  cxtracted from turmeric, the spice consisting of the powdered
disorientation. Acetylcholinesterase  (AChE) inhibitors and thizome of the plant Curcuma longa Linn. Turmeric contains
N-Methyl-d-Aspartate  (NMDA)  receptor  uncompetitive about 5% curcumin, which gives the spice its yellow color and is
antagonist (memantin hydrochloride) are commonly used for used widely as yellow food coloring. It has also a medical history
the treatment of AD. They are effective in core symptoms and  that date back 5000 years. It has been extensively used to treat

various ailments for centuries in Ayurveda, the traditional
Indian system of medicine, such as arthritis, gastric ulcer,
jaundice, fever, liver discase, urinary tract discase, skin discase,
and as a “blood purifier.”"”) Many pharmacological studies have
been conducted to describe the multiple biological actions of
curcumin. Curcumin has also demonstrated neuroprotective
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effects in animal models of not only AD;M™! however, also
Parkinson’s discase,"*1¢ depression, /1) epilepsy,?” and so on.
Epidemiological studies in India, a country where turmeric
consumption is widespread, suggest that it has one of the
lowest prevalence rates of AD in the world.?'?? In spite of the
high efficacy and safety, curcumin has not yet been approved
as a therapeutic agent. Here, we present three cases with the
AD whose behavioral symptoms and ability perform Activities
of Daily Living (ADL) were improved by turmeric treatment
without any adverse effects.

Case 1

The patient was an 83-year-old female who developed progressive
dementia. She had started to exhibit disturbances of short-term
memory and orientation, when she was 76 years old. There was
no past history of diabetes mellitus, hypertension, dyslipidemia,
and head injury. The medical family history was unremarkable.
She also had difficulty in learning new information. Gradually,
her daily activity was disturbed. She had increasing difficulty in
getting dressed, cooking, and coordination household tasks. She
wandered aimlessly around the house, had incontinence of urine.
She had some psychobehavioral changes, such as apathy, anxiety,
agitation, and irritability. She required the presence of caregiver,
though she was prescribed AChE inhibitor (donepezil 10 mg) and
Yokukansan, which is a traditional Japanese medicine (Kampo).
When she was 83 years old, she scored on 1/30 her Mini-Mental
State Examination (MMSE), which was used for evaluation of
cognitive functions. Her physical examination was largely normal.
There were no pyramidal or extra-pyramidal signs. Findings on
laboratory tests were normal. Cerebral Magnetic Resonance
Imaging (MRI) demonstrated symmetrical bilateral temporal
atrophy. After turmeric 764 mg/day (curcumin 100 mg/day)
treatment for 12 weceks, both scores of acuity of symptoms and
burden of caregivers were decreased by the Japanese version
of neuropsychiatric  inventory-brief questionnaire  (NPI-Q)
[Table 1, Figures 1 and 2]. Among the NPI-Q subscales, her
agitation, apathy, anxiety, and irritability were relieved. She began
to tell about the need to urinate. Furthermore, she came to join
in the laughter watching TV comedy program, began to sing
some songs and do knitting, which she used to do. After taking
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turmeric for more than 1 year, she came to recognize her family,
and seem to remind her late husband and she lives a peaceful life
without a significant BPSD.

Case 2

An 84-yecar-old female presented at our hospital with the
purpose of taking medical advice for progressive dementia.
Her symptoms were forgetfulness, disorientation to place and
time, hallucination, delusion, agitation, irritability, depression,
apathy, confabulation, wandering, and incontinence of urine,

Table 1: Change in the score of the Neuropsychiatric
Inventory-Brief Questionnaire before and after
turmeric treatment in patient with Alzheimer’s
disease (Case 1)

Symptoms Before treatment After treatment

Acuity of Burden of Acuity of Burden of
symptoms caregivers symptoms caregivers

Delusions 0 - 0 -
Hallucinations 0
Agitation 2
Depression 0
Anxiety 2
Euphoria 0 -
3
0
2
0

3

Apathy
Disinhibition
Irritability
Aberrant
motor activity
Nocturnal 0 -
aberrant
activity
Prandial
aberrant
activity
Total score 9 7 0 1

Acuity of symptoms on a 4-point scale: 0, none; I, Mild; 2, Moderate; severe,

3. Burden of caregivers on a 6-point scale, Not at all distressing; |, minimally
distressing; 2, Mildly distressing; 3, Moderately distressing; 4, Severely distressing;
5, extremely distressing.
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Figure |: Change in the total score of acuity of symptoms on the
neuropsychiatric inventory-brief questionnaire before and after
turmeric treatment of three patients with Alzheimer’s disease

Figure 2: Change in the total score of burden of caregivers on the
neuropsychiatric inventory-brief questionnaire before and after
turmeric treatment of three patients with Alzheimer’s disease



which developed several years prior to presentation. She had
a history of hypertension. There was no family history of
dementia. She was a non-smoker and drank little alcohol.
Her physical examination and her laboratory data, including
hematograms, biochemistry, and urinalysis were largely normal.
At the time of her initial visit, her cognitive decline was
already very severe and her MMSE score was 0/30. On cerebral
MRI revealed moderate bilateral temporal atrophy with the
mild ventricular dilation. AChE inhibitor (donepezil) could
not use because of the side-effects. Her BPSD, including
agitation, irritability, and anxiety was not improved, though
she was prescribed Yokukansan and atypical antipsychotic
drugs. We began to administer turmeric 764 mg/day (curcumin
100 mg/day) to her. She gradually calmed down. Her BPSD,
which were hallucination, delusion, depression, agitation,
apathy, anxiety, and irritability, were relieved. She stopped
urinating outside the front door. She came to put on her
clothes properly, and distinguish her family from staffs of the
care center. After 12 weeks, judging from the Japanese version
of NPI-Q, both acuity of BPSD and burden of caregivers
were relieved [Table 2, Figures 1 and 2]. She has been taking
turmeric for more than 1 year; she lives in a peacefully serene
manner with her family.

Case 3

A 79-year-old male patient presented at our hospital
accompanied by his wife. She reported that the short-term
memory loss gradually developed over several years, though

Table 2: Change in the score of the Neuropsychiatric
Inventory-Brief Questionnaire before and after
turmeric treatment in patient with Alzheimer’s
disease (Case 2)

Symptoms Before treatment After treatment

Acuity of Burden of Acuity of Burden of
symptoms caregivers symptoms caregivers

Delusions 2 2 2 2
Hallucinations 2 2
Agitation 3 1
Depression 1
Anxiety 2
1
0
0
1

o == O WM

Euphoria
Apathy
Disinhibition
Irritability
Aberrant
motor activity
Nocturnal
aberrant
activity
Prandial
aberrant
activity

Total score 12 8 6 5

Acuity of symptoms on a 4-point scale: 0, None; |, Mild; 2, Moderate; severe,

3. Burden of caregivers on a 6-point scale, Not at all distressing; |, minimally
distressing; 2, Mildly distressing; 3, Moderately distressing; 4, Severely distressing;
5, Extremely distressing.
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he was already prescribed AChE inhibitor (donepezil 5 mg)
by his previous doctor for 3 years. He wanted to stay
at home, and lived an idle life. He stopped painting in
oils, which he used to do for his hobby. He had a history
of hypertension being treated with losartan potassium.
The medical family history was insignificant. His physical
examination was normal. Routine blood tests were normal,
including thyroid function, serum vitamin B, B12, and folic
acid. Cerebral MRI demonstrated mild bilateral temporal
atrophy with mild ischemic changes in deep white matter.
Single-Photon Emission Computed Tomography showed
typical AD pattern, which means perfusion in the temporal,
parietal, and posterior cingulated is significantly decreased.
His MMSE score was 12/30, with poor orientation to place
and time, calculation, concentration, recall, transcription
of the figure, spontancous writing, and verbal fluency. His
BPSD was agitation, depression, apathy, anxiety, cuphoria,
aberrant eating behavior, and irritability. Turmeric 764 mg/
day (curcumin 100 mg/day) treatment for 12 weeks relieved
the patient’s BPDS, especially agitation, irritability, and
depression. Both scores of acuity of symptoms and burden
of the caregivers were decreased in the Japanese version of
the NPI-Q [Table 3, Figures 1 and 2]. His MMSE score was
up five points, 17/30, improving calculation, concentration,
transcription of the figure, and spontancous writing. He has
been taking turmeric for more than 1 year; he lives calmly
with his wife.

Table 3: Change in the score of the Neuropsychiatric
Inventory-Brief Questionnaire before and after
turmeric treatment in patient with Alzheimer’s
disease (Case 3)

Symptoms Before treatment After treatment
Acuity of Burden of Acuity of Burden of
symptoms caregivers symptoms caregivers
Delusions 0 - 0 -
Hallucinations 0 - 0 -
Agitation 3 3 1 2
Depression 3 4 0 -
Anxiety 2 3 1 3
Euphoria 2 4 1 2
Apathy 2 3 1 2
Disinhibition 0 - 0 -
Irritability 2 3 1 2
gtzﬁcr)rra:étivity 0 - 0 -
Nocturnal 0 - 0 -
aberrant
activity
Prandial 1 1 0 -
aberrant
activity
Total score 15 21 5 11

Acuity of symptoms on a 4-point scale: 0, None; |, Mild; 2, Moderate; Severe,

3. Burden of caregivers on a 6-point scale: -, not at all distressing; |, Minimally
distressing; 2, Mildly distressing; 3, Moderately distressing; 4, Severely distressing;
5, Extremely distressing.



Here, we reported three cases of the AD whose BPSD were a
significantly improved by the turmeric treatment, evaluated by
the NPI-Q. The NPI-Q is a brief, reliable, and the clinical rating
instrument that evaluates the neuronpsychiatric symptoms in
demented patients and associated caregiver distress, and the
effects of pharmacological treatment on these symptoms and
caregivers’ distress.”’! Therefore, in this study, we evaluate
using the NPI-O confirmed that turmeric treatment improved
the behavioral symptoms associated with AD. The present
study found that the turmeric was effective for the treatment
of several BPSD, including delusions, hallucination, apathy,
agitation, anxiety, irritability, and depression. In all cases, total
score of the NPI-Q decreased significantly in both acuity of
symptoms and burden of caregivers. Clinical improvements were
gradually observed within 12 weeks of turmeric administration.
And their caregivers were released from the associated distress.
In case 1 and case 3 patients, donepezil was being administered
for several years before starting the turmeric treatment, and the
effect of donepezil on BPSD may therefore already had reached
a stable state. Turmeric did further decrease the NPI-Q score,
already decreased by donepezil.

BPSD can impair the QOL in the patient and also their caregiver.
There is a positive correlation between severity of BPSD and
care burden, and treatment of BPSD is as important as that
of core symptoms.?! AChE inhibitors,>" NMDA receptor
uncompetitive antagonist (memantin),® and antipsychotic
drugs are effective in BPSD treatment; however, the effects are
not completely satisfactory. In particular, antipsychotic drugs
can cause adverse effects such as drug-induced extrapyramidal
symptoms, drowsiness, gait disturbance, and other symptoms
and can result in a decrease on patients’ ADL and QOL. In
contrast, there were no adverse effects or significant change
in laboratory data in our cases during the turmeric treatment.
Based on these results, turmeric treatment in AD is safer than
other pharmacological treatments and useful for patients, and
that it can possibly reduce the doses of antipsychotics required
for the treatment of BPSD.

BPSD occur in 50-90% of AD patient, and an imbalance
between the different neurotransmitters, such as serotonin,
dopamine, glutamine, acetylcholine, and norepinephrine
are related to the pathophysiology of BPSD in AD.[»2
Curcumin, a major active component of turmeric possesses
some interesting properties. Curcumin modulate the levels
of norepinephrine, dopamine, and serotonin in the brain, %1%
and inhibit of Mono-Amine Oxidase (MAO)-A and MAO-B
enzyme, the enzyme that decomposes dopamine and
serotonin."® Dopamine is involved in pleasure, emotion, and
regulating locomotion while serotonin has a major role to play
in neurovegetative functions of the body, such as appetite,
sleep, memory and learning, temperature regulation, mood,
behavior, cardiovascular functions, muscle contraction, and
endocrine regulation. Norepinephrine is a neurotransmitter
involved in attentiveness, emotions, sleeping, dreaming, and
learning. We speculate that turmeric significantly reduces
behavioral symptoms of AD patients by modifying these
neurotransmitters” dysfunction.
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Mounting reports have suggested preventive and/or therapeutic
potential of cur cumin and other products from turmeric in the
pathophysiology of AD, such as the Amydoid-B (AB) cascade, tau
phosphorylation, neuroinflammation, or oxidative stress. Several
studies have shown that the curcumin are powerful antioxidants,
and possess strong anti-inflammatory activity."?”! In vitro studies
have shown that curcumin attenuates inflammatory response
of brain microglial cells,™ and inhibits the formation of AP
oligomers and fibrils.!I*!"1 Af oligomers are highly toxic, and
viewed as playing an important role in AD pathology.?*" In vivo
study shows that curcumin can reverse neuritic abnormalities
resulting from AP production.® In transgenic mice model of
AD studies, curcumin prevents neuronal damage in the brain,?!l
and directly binds small AP species to block aggregation and
fibril formation."" Another study using a transgenic mouse
has shown that dietary curcumin significantly lowered oxidized
proteins and interleukin-1f, a proinflammatory cytokine in
the necuroinflammatory cascades involved in neuritic plaque
formation in the brain.”! And this study also showed that with
the curcumin treatment, the astrocytic marker Glial Fibrillary
Acidic Protein (GFAP) was reduced, and insoluble and soluble
AP and plaque burden were significantly decreased by 43-50%.

For the treatment of AD, AChE inhibitors and NMDA receptor
uncompetitive antagonist (memantin) are commonly used.
Curcumin possess pronounced AChE inhibitory activity in
the frontal cortex and hippocampus of AD in experimental
animals,*?l and protect against NMDA-induced toxicity in vitro
study.®®! Furthermore, curcumin has been reported to increase
choline acetyl transferase (ChAT) activity, a synthesizing
enzyme for acetylcholine, in the hippocampus of AD model
rat.’¥ Tt has been reported that curcumin can be effective
in preventing and suppressing cognitive impairment on the
grounds that it possess antioxidative, anti-neuroinflammatory
effects, and modulate cholinergic system.?*?* Epidemiological
study showed that increased consumption of curry, which
usually contain turmeric, is associated with better cognitive
performance in non-demented subjects.’”) However, in a
clinical trial in China, 34 patients with probable or possible AD
randomized to 4 g (10.9 mmol), 1 g (2.7 mmol), 0 g of turmeric
once daily showed no significant differences in changes MMSE
score or plasma AP40 levels between 0 and 6 months.
report, one patient improved his MMSE score. In the other two
cases, their cognitive declines were too severe to take MMSE;
however, they came to recognize their family. The improvement

I'In our

of their cognitive function might be due to the activation of
the ChAT and the AChE inhibiter, and/or stabilization of the
patient’s mental status by turmeric.

We conclude that turmeric treatment adding to the routine
therapy increase the QOL and ADL of patients and ease
caregivers’ burden. This is the first case report demonstrating
that turmeric is an effective and safe drug for the treatment of
the BPSD in AD patients and that it might impair cognitive
function.

We would like to gratefully acknowledgment the KANEHIDE BIO Co.,
LTD., for providing us turmeric.
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