Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

ORIGINAL ARTICLE

Effectiveness of The Combination of Turmeric (Curcuma longa)
and Black Pepper (Piper nigrum) Extract on Acetylcholine and
Acetylcholinesterase Levels in Dementia Elderly

Lisna Anisa Fitriana',Nazhifa Ufamy?, Rifa’atul Mahmudah?®, Upik Rahmi', Slamet Rohaedi’, | Ketut
Adnyana?

' Program Study of Nursing, Faculty of Sport and Health Education, Universitas Pendidikan Indonesia, Bandung, Indonesia
2 Program Study of Pharmacology and Clinical Pharmacy, School of Pharmacy, Institut Teknologi Bandung, Bandung, Indonesia
> Magister of Pharmacy, Postgraduate Program, Megarezky University, Makassar, South Sulawesi, Indonesia

ABSTRACT

Introduction: Turmeric (Curcuma longa) and black pepper (Piper nigrum) can improve memory, where black pepper
increases the bioavailability of turmeric in the body. These two plants are widely used as vegetables, cooking spic-
es, and traditional medicine, but their use as therapy for dementia is still not optimally developed. This study aims
to analyze the effectiveness of the combination of turmeric and black pepper on plasma acetylcholine levels and
acetylcholinesterase activity in the elderly with dementia. Methods: The study used a pre-post-experimental design
with a control group for 14 weeks. A total of 23 people in the intervention group received turmeric and black pepper
extracts (1x300 mg/day), while the control group consisted of 13 people. The assessment of cognitive function was
carried out using an MMSE (Mini-Mental State Examination) questionnaire. Results: The study showed that there
were no significant changes in cognitive function, acetylcholine levels, or acetylcholinesterase activity before and
after the combination of turmeric and black pepper (p > 0.05). The Mann-Whitney test also showed no significant
difference between the intervention and control groups (p > 0.05). Conclusion: It can be concluded that the combi-
nation of turmeric and black pepper at a dose of 1x300 mg/day for 14 weeks is not effective in improving cognitive
function, acetylcholine, and acetylcholinesterase in the elderly with dementia. This study suggests increasing the
dosage and administering longer to get more optimal results.
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INTRODUCTION

Higher levels of life expectancy correlate with decreased
cognitive function. In 2015, there were 46.8 million
people with dementia worldwide, with projections
increasing to 74.7 million in 2030 and 131.5 million
in 2050 (1). About 68% of cases occurred in low- and
middle-income countries. In Indonesia itself, the number
of dementia sufferers is estimated to reach 4 million
people by 2030 (2).

Although the prevalence of dementia continues to
increase, the therapies currently available are only
symptomatic to slow the decline in cognitive function,
butthe results are still limited. No therapy can completely

stop, prevent, or cure the disease (3). Three of the four
available drugs, namely donepezil, galantamine, and
rivastigmine, belong to the acetylcholinesterase (AChE)
inhibitor class. The drug's mechanism of action increases
the concentration of acetylcholine (ACh) in synapses
by inhibiting ACh's breakdown, thereby helping
compensate for the loss of functional neurons in the early
to intermediate stages of the disease (4).Increased ACh
levels can also prolong cholinergic neurotransmission,
which helps to cope with cognitive impairments such
as memory and learning impairment due to decreased
neurotransmission caused by neurotoxic amyloid
plaques and fibrilar kinks (5). Research shows that
AChE also plays a role in the aggregation of amyloid
beta (AB) plagues, making this area a potential target for
developing new treatments that manage symptoms and
inhibit disease progression. The use of chemical drugs
has a significant risk of side effects, so the study turned
to herbal ingredients such as turmeric and black pepper,
which are known to have beneficial effects on memory.
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Turmeric (Curcuma domestica) and black pepper
(Piper nigrum) are plants that are widely found in
tropical regions such as Indonesia. Turmeric, which
contains the compound curcumin, has long been used
in traditional medicine, especially in Ayurveda, as an
anti-inflammatory, antioxidant, and "body cleanser." In
recent years, curcumin has been known to have anti-
amyloidogenic, anti-inflammatory, antioxidative, and
metal-chelating properties, which have the potential
to provide neuroprotective effects(6), as well as being
an anti-Alzheimer's agent (7). Curcumin works by
reducing oxidative stress, inflammation, beta-amyloid
aggregation, Tau protein accumulation, and aluminum
neurotoxicity, as well as increasing levels of Brain-
Derived Neurotrophic Factor (BDNF), thereby helping
to improve cognitive and memory impairment(8). Meta-
analysis studies also showed that curcumin supplement
consumption lowered levels of IL-6, hs-CRP, and MDA,
which are associated with inflammation and Alzheimer's
conditions (9). Epidemiologically, cognitive function is
better in individuals who regularly consume curcumin
than those who do not (10).

Black pepper, which contains piperine, also showed a
significant effect in improving memory, as evidenced
in a study reported that cold-pressed black pepper oil
had comparable effectiveness to donepezil in improving
the memory of test animals(11). Piperin also shows the
ability to inhibit the enzyme acetylcholinesterase and
reduce lipid peroxidation, thereby improving memory
impairment and preventing neurodegeneration (12-
14). The purpose of this study was to evaluate the
effectiveness of the combination of turmeric rhizome
extract (Curcuma longa) and black pepper fruit (Piper
nigrum) in increasing plasma levels of acetylcholine and
decreasing acetylcholinesterase activity in the elderly
with dementia.

MATERIALS AND METHODS

Study Setting and Design

This study applied an experimental design with pre and
post-test and involved a control group for 14 weeks.
This study has received approval from the West Java
PPNI STIKEP Ethics Commission with number 111/043/
KEPK-SLE/STIKEP/PPNI/JABAR/IV/2023.

Sample Size and Sampling Method

The study involved 36 patients with Dementia as subjects.
They were divided into two groups: the intervention
group and the control group. Twenty-three people in
the intervention group were given capsules containing
a combination of 100 mg of turmeric rhizome extract
and 5 mg of black pepper extract, while 13 others were
members of the control group.

The variables measured in this study included plasma
acetylcholine and acetylcholinesterase levels, which
were analyzed using HPLC tools using the ELISA

(Enzyme-Linked Immunosorbent Assay) method. In
addition, cognitive function was assessed using an
MMSE (Mini-Mental State Examination) questionnaire
with a cut-off score of <24 to identify Dementia.

Statistical Analysis

The data normality test was carried out using the
Shapiro-Wilk method to determine whether the average
distribution of sample data was normal or not. The
homogeneity of the data was tested using Levene's test,
followed by the Chi-square and Mann-Whitney tests.
To evaluate the change in the effect of the combination
of turmeric and black pepper from the beginning of the
study to the T14th week, a t-test for normally distributed
data and a Wilcoxon test for non-normally distributed
data were used. The Chi-square test was used to
identify differences between the group that received
a combination of turmeric extract and black pepper
compared to the control group.

RESULTS

Table | illustrates the research subject's profile on the
effectiveness of the combination of turmeric rhizome
extract and black pepper fruit extract in treating
dementia patients. Demographic characteristics such as
age, education, and MMSE results showed no significant
difference between the intervention and control groups
(p>0.05).

This study evaluated the effect of the combination
of Curcuma longa (turmeric) and Piper nigrum (black
pepper) on cognitive function, acetylcholine, and
acetylcholinesterase in study subjects for 14 weeks.
Analysis of the MMSE (Mini-Mental State Examination)
score showed a decrease in scores in both the intervention
group (-0.61 = 2.70) and control group (-1.85 + 3.74), but
the difference was not statistically significant (p > 0.05).
Plasma acetylcholine levels in the intervention group
decreased from 13861.7 + 18936.39 pg/mL to 4243.58
+ 1612.34 pg/mL. A similar decrease was also observed
in the control group, but this change was insignificant (p
> 0.05). In contrast, acetylcholinesterase (AChE) activity
decreased significantly in the intervention group by
-3.30 = 7.41 pg/mL (p = 0.048) and control by -10.44
+ 8.42 pg/mL (p = 0.006) (Table Il). This suggests that
the combination of Curcuma longa and Piper nigrum
contributes to the inhibition of AChE, which is relevant
for increasing acetylcholine levels in the brain.

DISCUSSION

The results showed that combining Curcuma longa
and Piper nigrum significantly inhibited AChE activity.
These findings support the potential of the combination
as neuroprotective agents in the context of dementia
management. The results of this study are in line
with preclinical testing using rat test animals; the
administration of turmeric rhizome extract at a dose
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Table I: Characteristics of Respondents

Curcuma longa- Control
Variable Piper nigrum (n=13) p
(n=23)
Age, mean (SD) 70.39 (10.24) 76.69 (7.66)  0.359
Sex, n (%)
Male 10 (43.5) 0 (0) 0.006*
Female 13 (56.5) 13 (100)
Education, n (%)
No school 5(21.7) 1(7.7) 0.744
Elementary 13 (56.5) 10 (76.9)
Junior high school 2(8.7) 1(7.7)
Senior high school 3(13) 1(7.7)
MMSE, mean (SD) 19.87 (3.61) 20.69 (4.75) 0.461

Table 11: Comparison of cognition and blood parameter before and
after intervention for 14-weeks

Variable Curcuma longa- Control P
Piper nigrum (n=23) (n=13)
MMSE
Pre 19.87 (3.61) 20.69 (4.75)
Post 19.26 (5.31) 18.85 (5.24) 0.427
A -0.61 (2.70) -1.85 (3.74)
p? 0.302 0.113

Acetylcholine,

pg/ml 13861.07 (18936.39) 9828.58 (17367.99)
Pre 4243.58 (1612.34) 7035.64 (2157.51)
Post -9617.48 (17626.92) -2792.93 (16337.59)
A 0.212 0.221 0422
P’
Acetylcholines-
terase, pg/ml 8.79 (6.84) 14.15 (7.59) 0.422
Pre 5.49 (3.06) 3.70(1.81)
Post -3.30(7.41) -10.44 (8.42)
A 0.048* 0.006*
p°

of 50 mg/kg bb is able to inhibit the increase in MDA
levels and increase GPx activity in the brain(15) which
when converted into a human dose is 315 mg (almost
equivalent to 3-4 capsules in a preparation). When
combined with the use of black pepper fruit extract,
which has been proven to have a synergistic effect in
treating Dementia, the dose of turmeric rhizome extract
can be reduced so that the dose used in this study is
100 mg turmeric rhizome extract, which is used once a
day. However, based on the results of the study (Table
1), there was no change in cognitive function (p=0.302)
and acetylcholine (p=0.212) in patients, in contrast to
acetylcholinesterase levels, which showed a significant
difference when compared to the control group, this is
suspected to be due to the lack of dose or duration of
administration of this preparation.

Black pepper (Piper nigrum) is known to be
neuroprotective and has the potential to manage
dementia where this study shows that black
pepper extract (Piper nigrum) has significant anti-
acetylcholinesterase (AChE) activity, which plays an
important role in the management of dementia. This
activity contributes to maintaining acetylcholine levels,
a neurotransmitter essential for cholinergic transmission
in the brain. Black pepper extract, at a concentration of
100 pg/mL, was able to inhibit AChE by up to 40%, with
an IC50 value of 41.72 pg/mL for hexane extract and

28.59 pg/mL for ethyl acetate extract(16). These data
show the potential of black pepper as a neuroprotective
agent to reduce cognitive decline that often occurs
in the elderly with dementia(17). Black pepper also
contains piperin, a key bioactive compound with
neuroprotective properties(18). Piperine can modulate
signaling pathways related to cell survival and nerve
cell death, thereby protecting age-related neurological
disorders. Although previous studies have identified this
neuroprotective potential, in-depth studies of the effects
of black pepper extract on plasma acetylcholine levels,
acetylcholinesterase activity, and its impact on dementia
are limited. More research is needed to understand these
specific interactions and their potential applications in
dementia therapy (19).

In addition to piperin, Curcuma longa, or turmeric,
also has therapeutic potential in treating Alzheimer's
disease, a common form of dementia. The main content
of turmeric, namely curcuminoids such as curcumin,
can modulate acetylcholine levels and inhibit the
enzyme acetylcholinesterase, thereby contributing to
improving cognitive function in the elderly(20).Several
clinical studies have supported the use of curcumin
at doses around 100 mg per day in combination with
piperine from Piper nigrum to enhance bioavailability
and therapeutic efficacy. For instance, study
demonstrated that supplementation with curcumin
combined with piperine improved cognitive function
and mood in older adults without adverse effects (21).
Similarly, other research indicates that a daily dose
of approximately 100 mg curcumin along with 5 mg
piperine is effective for neuroprotective purposes by
inhibiting acetylcholinesterase activity and reducing
oxidative stress associated with neurodegeneration (22).
The synergistic effect between curcumin and piperine
not only enhances absorption but also potentiates their
anti-inflammatory and antioxidant properties which are
crucial for managing Alzheimer's pathology (23). This
dosage aligns well with traditional medicinal practices
while being supported by modern pharmacological
evidence indicating safety and efficacy over treatment
periods similar to or longer than those used in this study.
The combination of curcumin and piperine has been
shown to improve bioavailability significantly, allowing
lower doses of curcumin—such as 100 mg daily—to
exert therapeutic effects. Piperine at doses around 5
mg enhances the absorption of curcumin by inhibiting
hepatic and intestinal glucuronidation, thereby
increasing plasma concentrations These findings
support the dosing regimen used in this study, where
patients received capsules containing 100 mg turmeric
rhizome extract combined with 5 mg black pepper
extract once daily for 14 weeks. The synergistic effect
between curcumin and piperine not only enhances
absorption but also potentiates their anti-inflammatory
and antioxidant properties which are crucial for
managing Alzheimer's pathology (24). Curcumin, the
main bioactive compound derived from Curcuma longa
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(turmeric), has been shown to inhibitacetylcholinesterase
(AChE), an enzyme responsible for breaking down
acetylcholine in the brain. Inhibition of AChE leads to
increased levels of acetylcholine, a neurotransmitter
essential for learning and memory processes that are
typically impaired in dementia patients. Piperine, the
active component of Piper nigrum (black pepper), not
only improves the bioavailability of curcumin but also
exhibits its own neuroprotective effects by modulating
signaling pathways related to nerve cell survival and
death. Together, curcumin and piperine demonstrate
significant AChE inhibitory activity with an 1C50
value indicating potent enzyme inhibition relevant
for cognitive improvement in dementia therapy. This
dosage aligns well with traditional medicinal practices
while being supported by modern pharmacological
evidence indicating safety and efficacy over treatment
periods similar to or longer than those used in this study
(25).

Furthermore, clinical studies have demonstrated that
such dosing is both safe and effective in modulating
key biochemical markers related to cognitive function
without adverse effects on liver or kidney parameters.
Therefore, while the sample size was limited, the chosen
dose reflects a balance between traditional use and
contemporary scientific validation for neuroprotective
interventions targeting dementia.

Another study showed that curcumin has inhibitory
properties against AChE, which can increase
acetylcholine levels in the brain. In addition, curcumin
has strong antioxidant and anti-inflammatory activity,
which helps reduce oxidative stress and inflammation—
two major factors in the pathogenesis of Alzheimer's.
On the other hand, Piperin plays an important role
in improving the bioavailability of curcumin so
that its therapeutic effect becomes more optimal. In
combination, curcumin and piperine showed significant
AChE inhibitory activity with an IC50 value of 62.81 pg/
mL, suggesting that both have great potential as adjunct
therapies to improve cognitive function in dementia
patients(21). Likewise, black pepper and turmeric
extracts individually showed neuroprotective effects.
Black pepper extract, for example, inhibited AChE by
up to 53.7% at a concentration of 250 pg/mL, while
turmeric extract showed an inhibition of 49.3% at 500
pg/mL. Additionally, the piperine in black pepper can
modulate signaling pathways associated with nerve
cell survival and prevent cell death, thus providing
additional protection against nerve damage induced by
oxidative stress or chronic inflammation (26).

Both spices' anti-inflammatory and antioxidant
properties also protect the nervous system. In animal
models of Alzheimer's disease, piperine has been shown
to be able to lower levels of the enzyme cholinesterase,
which contributes to increased levels of acetylcholine

in the brain. This effect provides hope that black
pepper can be used as a neuroprotective agent to delay
cognitive decline in the elderly (26).The combination
of curcumin and piperine also supports a safe natural
treatment approach to dementia, given the long history
of using this spice in traditional medicine, especially
in the Ayurvedic system of medicine. Although
preliminary research results show promising potential,
further clinical studies are still needed to explore this
combination's long-term effectiveness and optimal
dosage in the human population (21).

One of the main limitations of this study is the relatively
small sample size, consisting of only 36 participants.
This limited sample size may affect the statistical power
and restrict the ability to draw strong conclusions or
generalizethe findingsto a broader population. However,
it is important to note that this number represents all
dementia patients who met the inclusion criteria within
two nursing homes in West Java, which served as the
study sites. Thus, the limited sample size reflects real-
world constraints related to patient availability rather
than a lack of effort in data collection.

Consequently, these findings should be considered
preliminary or exploratory, providing valuable insights
into the effects of combining Curcuma longa and Piper
nigrum extracts on dementia patients in a naturalistic
setting. They form an essential foundation for future
studies with larger sample sizes or multi-center designs
that can enhance external validity and generalizability.
Furthermore, additional research with intervention
periods longer than 14 weeks is warranted. Extended
duration studies could reinforce these initial findings
and contribute significantly toward developing effective
plant-based therapies for neurodegenerative disorders
such as dementia.

CONCLUSION

Curcumin and piperine have great potential as natural
agents in managing dementia, especially in increasing
acetylcholine levels and inhibiting AChE activity. This
combination offers therapeutic benefits and provides a
more holistic and safe approach to supporting cognitive
health in the elderly population. Further research is
expected to be done and administered over a period of
more than 14 weeks. This could reinforce these findings
and pave the way for developing plant-based therapies
for neurodegenerative disorders.
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