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ABSTRACT

Psychological issues significantly exacerbate numerous neurodegenerative disorders, including Alzheimer's
disease. Alzheimer's disease, the most common form of dementia, affects health and well-being. Researchers are
currently searching for novel neuroprotective compound candidates derived from natural ingredients and
empirically demonstrated to have pharmacological effects on Alzheimer's disease. Researchers are implementing
this as a substitute for Alzheimer's disease medications, which currently have numerous hazardous adverse effects.
Several native Indonesian medicinal plants, such as Zingiber officinale, Andrographis paniculata, Apium
graveolens, Kaempferia galanga, Psidium guajava, Curcuma longa, and Morinda citrifolia, have been shown to
protect neurons in different ways by scientists. Consequently, this review article explores the potential of humerous
indigenous Indonesian medicinal plants that exhibit pharmacological effects on Alzheimer's disease.
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INTRODUCTION

Neurodegenerative diseases are defined as the loss of
function and eventual death of nerve cells in the brain or
peripheral nervous system. Neurological conditions,
estimated to affect one in three people at some point in
their lives, rank as the second largest cause of death and
a major source of disability.’y Dementia is the primary
focus of most available prevalence data, as it is the most
common cause of neurodegenerative diseases. However,
besides the most common neurodegenerative diseases
such as Parkinson's disease, Alzheimer's disease,
multiple sclerosis, and stroke, there are also various other
neurological diseases such as Parkinson's disease, motor
neuron disease, Huntington's disease, spinocerebellar
ataxia, and spinal muscular atrophy.”) Anatomic
(functional systems), cellular (nerve groups), protein
susceptibility ~ (structural ~ changes,  biochemical
modifications, and changes in physiological function),
and genetic changes all influence how the disease
develops. Persistent neuroinflammation is a common
occurrence, and the pathogenesis of neurological disease
is often complex, with all of these factors interrelated
and perpetuating each other.®”! While successful drugs
remain undiscovered, current therapeutic options for
neurological diseases largely provide symptomatic
support for patients and caregivers. Early diagnosis is

critical for treatment planning and can help improve
long-term support for patients and their families.! A
recent review on the use of herbal medicines for the
treatment of neurodegenerative diseases has been
investigated.®

The use of medicinal plants in the treatment of various
diseases has increased worldwide because they are
considered much safer than synthetic drugs.®”
Researchers continue to explore active compounds from
natural ingredients, especially medicinal plants, which
people have traditionally used to treat hyperuricemia in
various countries.®® The aim is to find new compounds
for the treatment of Alzheimer's disease that have mild
side effects with low toxicity, so they do not harm
patients.'>*! Consequently, this review article explores
the potential of numerous indigenous Indonesian
medicinal plants that exhibit pharmacological effects on
Alzheimer's disease.

Zingiber officinale

Zingiber officinale is a spice commonly used for culinary
and medicinal purposes for centuries. People have long
used Z. officinale, a medicinal plant belonging to the
Zingiberaceae family, for antimicrobial, antidiabetic,
nephroprotective, hepatoprotective, anti-inflammatory,
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anticancer, and immunomodulatory treatment.*? In the
Ellman test, administration of Z. officinale was reported
to have anti-Alzheimer's effects by inhibiting acetyl- and
butyrylcholinesterase with an ICs, value of 41 pg/mL.*!

Andrographis paniculata

Andrographis paniculata Nees., known as bitter, is a
medicinal plant that is empirically used as a medicine for
respiratory diseases, diabetes, cancer, obesity, skin
infections, herpes, dysentery, fever, sore throat, urinary
tract infections, diarrhea, and to reduce inflammation.!"
Administering A. paniculata at doses of 200, 400, and
600 mg/kg has neuroprotective effects against cognitive
dysfunction by regulating p62-Kelch-like ECH-
associated protein 1 (Keapl)-Nuclear factor E2 related
factor 2 (Nrf2) and activating autophagy in a mouse
model of cognitive deficits induced by aluminum
chloride and D-galactose.**!

Apium graveolens

Apium graveolens is a plant belonging to the
Umbelliferae family. A. graveolens seeds contain various
substances, such as essential oils, flavonoids, coumarin,
and linoleic acid. People have long used A. graveolens
seeds to treat arthritis and gout, as well as to reduce
muscle  spasms, calm nerves, and reduce
inflammation.™® The active ingredient in A. graveolens,
L-3-n-butylphthalide (L-NBP), has been shown to
improve synaptic function, lower Af plaque burden,
oxidative stress, and microglial activation at a dose of 15
for 3 months in an Alzheimer's mouse model.!*”]

Kaempferia galanga

Kaempferia galanga is an herbal plant known for its
rhizomes, which are used in traditional medicine and as a
cooking spice. This plant has green leaves and flowers
that grow above the ground. Various traditional
medicines use the fragrant rhizome of K. galanga due to
its reported anti-inflammatory, antimicrobial, and
antioxidant properties.l*®! Administration of K. galanga
was reported to have anti-Alzheimer's effects by
inhibiting acetylcholinesterase with an 1Csq value of
21.94 ug/mL.M

Psidium guajava

Psidium guajava, usually known as guava, is a medicinal
plant that has been used traditionally for a long time in
tropical countries, including Indonesia. The Myrtaceae
family includes P. guajava, a plant known for its anti-
inflammatory, analgesic, anti-diabetic, anti-hypertensive,
anti-microbial, antioxidant, antibacterial, and antitumor
properties.”*?]  Researchers found that giving 200
pg/mL of P. guajava could help fight Alzheimer's by
blocking acetylcholinesterase in the brain.!?!

Curcuma longa

Curcuma longa is a medicinal plant belonging to the
Zingiberaceae family. Asia, particularly India and China,
widely cultivates this plant. C. longa is a sterile plant that
does not produce any seeds. This plant grows 3-5 feet

tall, and the flowers are yellow. The rhizome is a thick
and fleshy underground stem.”®! People have widely
reported C. longa as a medicinal plant that can help
control inflammation and pain. This effect occurs
because this plant contains at least three natural
polyphenols, namely curcumin, demethoxycurcumin, and
bisdemethoxycurcumin, ~ which  are  known as
curcuminoids.®*?! It was found that giving C. longa to
people with Alzheimer's prevented the buildup of
amyloid-B protein and the inflammation that comes from
it. It also stopped B-secretase and acetylcholinesterase
from working, with an 1Cs, of 0.25 pg/mL.!

Morinda citrifolia

Morinda citrifolia is commonly used in popular medicine
in Indonesia. Traditional medicinal practices use many
parts of the M. citrifolia tree, including the roots, leaves,
and seeds. Researchers have reported various properties
of this plant, such as immunostimulatory, antitumor,
antidiabetic, anti-obesity, antibacterial and antiseptic,
antifungal, antiviral, leishmanicide, anti-inflammatory,
antinociceptive and analgesic, antioxidant,
neuroprotective, wound healing, antiallergic,
antiangiogenic, antiemetic and anti-nausea, anti-gastric
ulcer and esophagitis, anthelmintic, antimutagenic,
antipsychotic, anxiolytic, photoprotective, and
periodontal ~ tissue  regeneration activity.’’)  The
administration of M. citrifolia has anti-Alzheimer's
effects by inhibiting  acetylcholinesterase  at
concentrations of 400 and 800 pug/mL.[#

CONCLUSION

Indonesia possesses a variety of medicinal plants with
potential properties for developing alternative medicines
to treat various Alzheimer's diseases. Empirical evidence
and scientific testing have proven the effectiveness of
these plants in treating various Alzheimer's diseases.
These plants contain active compounds that have
neuroprotective  properties and different working
mechanisms, making it impossible to separate them from
each other. Researchers hope to enhance Alzheimer's
disease treatment through research on medicinal plants.

REFERENCES

1. Carroll WM. The global burden of neurological
disorders. Lancet Neurol, 2019; 18(5): 418-419.

2. Yuzkan S, Hasimoglu O, Balsak S, Mutlu S,
Karagulle M, Kose F, et al. Utility of diffusion
tensor imaging and generalized g-sampling imaging
for predicting short-term clinical effect of deep brain
stimulation in Parkinson's disease. Acta Neurochir
(Wien), 2024; 166(1): 1-11.

3. Kovacs GG. Molecular Pathological Classification
of Neurodegenerative Diseases: Turning towards
Precision Medicine. Int J Mol Sci, 2016; 17(2): 1-33.

4. Szigeti K. Overcoming gaps in the treatment of
neurodegenerative disease. EBioMedicine, 2020; 60:
1-2.

5. Khazaei H, Pesce M, Patruno A, Aneva lY, Farzaei
MH. Medicinal plants for diabetes associated

WWW.ejpmr.com | Vol 11, Issue 8, 2024.

ISO 9001:2015 Certified Journal | 35




Alkandahri et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

neurodegenerative diseases: A systematic review of
preclinical studies. Phytother Res, 2021; 35(4):
1697-1718.

Alkandahri MY, Berbudi A, Subarnas A. Active
compounds and antimalaria properties of some
medicinal plants in indonesia — A review. Sys Rev
Pharm, 2018; 9(1): 64-69.

Alkandahri MY, Maulana YE, Subarnas A,
Kwarteng A, Berbudi A. Antimalarial activity of
extract and fractions of Cayratia trifolia (L.) Domin.
Int J Pharm Res, 2020; 12(1): 1435-1441.
Alkandahri MY, Kusumiyati K, Renggana H,
Arfania M, Frianto D, Wahyuningsih ES, et al.
Antihyperlipidemic activity of extract and fractions
of Castanopsis costata leaves on rats fed with high
cholesterol diet. RASAYAN J Chem, 2022; 15(4):
2350-2358.

Alkandahri, MY, Arfania M, Abriyani E,
Ridwanuloh D, Farhamzah, Fikayuniar L, et al.
Evaluation of antioxidant and antipyretic effects of
ethanolic extract of Cep-cepan leaves (Castanopsis
costata (Blume) A.DC). J Adv Pharm Educ Res,
2022; 12(3): 107-112.

Alkandahri MY, Berbudi A, Utami NV, Subarnas A.
Antimalarial activity of extract and fractions of
Castanopsis costata (Blume) A.DC. Avicenna J
Phytomed, 2019; 9(5): 474-481.

Alkandahri MY, Yuniarsih N, Berbudi A, Subarnas
A. Antimalaria activities of several active
compounds from medicinal plants. Pharmacogn J,
2022; 14(1): 245-252.

Mao QQ, Xu XY, Cao SY, Gan RY, Corke H, Beta
T, et al. Bioactive compounds and bioactivities of
ginger (Zingiber officinale Roscoe). Foods, 2019;
8(6): 1-21.

Mathew M, Subramanian S. In vitro evaluation of
anti-Alzheimer effects of dry ginger (Zingiber
officinale Roscoe) extract. Indian J Exp Biol, 2014;
52(6): 606-612.

Dai Y, Chen SR, Chai L, Zhao J, Wang Y, Wang Y.
Overview of pharmacological activities
of Andrographis paniculata and its major compound
andrographolide. Crit Rev Food Sci Nutr, 2019;
59(supl): S17-S29.

Ma J, Zheng M, Zhang X, Lu J, Gu L. Ethanol
extract of Andrographis paniculata alleviates
aluminum-induced neurotoxicity and cognitive
impairment through regulating the p62-keap1-Nrf2
pathway. BMC Complement Med Ther, 2023; 23(1):
1-16.

Al-Asmari AK, Athar MT, Kadasah SG. An updated
phytopharmacological review on medicinal plant of
Arab Region: Apium graveolens Linn. Pharmacogn
Rev, 2017; 11(21): 13-18.

Tan TYC, Lim XY, Norahmad NA, Kumar HC, Teh
BP, Lai NM, et al. Neurological applications of
Celery  (Apium  graveolens): A  scoping
review. Molecules, 2023; 28(15): 1-16.

Kumar A. Phytochemistry, pharmacological
activities and uses of traditional medicinal plant

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Kaempferia galanga L. - An overview. ]
Ethnopharmacol. 2020; 253: 1-19.

Begum T, Gogoi R, Sarma N, Pandey SK, Lal M.
Novel ethyl p-methoxy cinnamate rich Kaempferia
galanga (L.) essential oil and its pharmacological
applications: special emphasis on anticholinesterase,
anti-tyrosinase, a-amylase inhibitory, and genotoxic
efficiencies. PeerJ. 2023; 11: 1-23.

Irondi EA, Agboola SO, Oboh G, Boligon AA,
Athayde ML, Shode FO. Guava leaves
polyphenolics-rich extract inhibits vital enzymes
implicated in gout and hypertension in vitro.J
Intercult Ethnopharmacol, 2016; 5(2): 122-130.
Ugbogu EA, Emmanuel O, Uche ME, Dike ED,
Okoro BC,lbe C, et al. The ethnobotanical,
phytochemistry and pharmacological activities
of Psidium guajava L. Arabian J Chem, 2022; 15(5):
1-26.

Bhattacharya K, Bhattacharjee A, Chakraborty M.
Assessing the potential of Psidium guajava derived
phytoconstituents as anticholinesterase inhibitor to
combat Alzheimer's disease: an in-silico and in-
vitro approach. J Biomol Struct Dyn, 2024: 1-18.
Verma RK, Kumari P, Maurya RK, Kumar V,
Verma RB, Singh RK. Medicinal properties of
turmeric (Curcuma longa L.): A review. Int J Chem
Stud, 2018; 6(4): 1354-1357.

Alkandahri, MY., Patala, R., Berbudi, A., and
Subarnas, A. Antimalarial activity of curcumin and
kaempferol using structure based drug design
method. J Adv Pharm Educ Res, 2021; 11(4):
86- 90.

Alkandahri MY, Berbudi A, Subarnas A. Evaluation
of experimental cerebral malaria of curcumin and
kaempferol in Plasmodium berghei ANKA-infected
mice. Pharmacogn J, 2022; 14(6)Suppl: 905-911.
Hamaguchi T, Ono K, Yamada M. Review:
Curcumin and alzheimer's disease. CNS Neurosci
Ther, 2010; 16(5): 285-297.

Torres MAO, Magalhées IFB, Mondégo-Oliveira R,
de Sa JC, Rocha AL, Abreu-Silva AL. One plant,
many uses: A review of the pharmacological
applications of Morinda citrifolia. Phytother Res,
2017; 31(7): 971-979.

Jeyabalan S, Subramanian K, Cheekala UMR,
Krishnan C. In vitro and ex vivo
acetylcholinesterase inhibitory activity of Morinda
citrifolia Linn (Noni) Fruit Extract. Pharmacog J,
2017; 9(6): 900-905.

WWW.ejpmr.com |

Vol 11, Issue 8, 2024.

ISO 9001:2015 Certified Journal | 36



https://www.sciencedirect.com/journal/arabian-journal-of-chemistry

