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ABSTRACT

Dementia is a progressive cognitive impairment characterized by cognitive
decline and memory loss. Acetylcholine levels in dementia patients decrease due
to increased levels of acetylcholinesterase which breaks down acetylcholine into
choline and acetate. Gotu kola (Centella asiatica L. Urban) contains asiaticoside,
while broccoli (Brassica oleracea L. Var Italica) contains glucosinolate. Both
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fs?;ggorggé, cgmpounds are believed to have a}cetyl_choline.sterase inhibitor activity. "l_"his _study
glucosinolat’e' aimed to evaluate thg ar_ltldementla_actlmty of instant granules ofa comb}nathn of
Y-maze: ’ B. oleracea and C. asiatica extracts in male white mice model of dementia. Thirty-
piracetém' f}ve mgle mice were used in this eXperlmental d1v1ded into seven group w'1th
hyoscine ’ five mice in each group. All groups were induced with hyoscine butylbromide

intraperitoneally except the normal control group (group I). Group II (negative
control) was given Na CMC 0.5% orally, and group III (positive control) was given
piracetam intraperitoneally. Groups IV to VII were given instant granules with
different formulation, namely namely group IV (25 mg :190 mg dose 1x), group V
(25 mg : 190 mg dose 2x), group VI (190 mg : 190 mg dose 1x) and group VII (190
mg : 190 mg dose 2x). Y-maze test for mice was carried out for 5 min by allowing
mice to explore the three arms of the Y-maze freely. A significant difference in
antidementia activity between groups given the instant granules was observed
(p <0.05). The instant granules combination with a ratio of B. oleracea and
C. asiatica extracts (190 mg : 190 mg) had a higher antidementia activity than
that combination of 25 mg : 190 mg. The instant granules combination with a
ratio of B. oleracea and C. asiatica extracts (190 mg : 190 mg) at dose 2x had a
higher antidementia activity than at dose 1x. In conclusion, the instant granules
combination of B. oleracea and C. asiatica have a potential antidementia activity.

ABSTRAK

Demensia adalah suatu kerusakan kognitif yang bersifat progresif ditandai
dengan kemunduran kognitif dan kemunduran memori. Kadar asetilkolin
pasien demensia berkurang karena peningkatan kadar asetilkolinesterase yang
memecah asetilkolin menjadi kolin dan asetat. Pegagan (Centella asiatica L. Urban)
mengandung asiatikosida, sedangkan brokoli (Brassica oleracea L. Var Italica)
mengandung glukosinolat. Kedua senyawa tersebut diduga memiliki aktivitas
penghambat asetikolinesterase. Penelitian ini bertujuan mengkaji aktivitas
antidimensia granul instan kombinasi ekstrak brokoli dan pegagan pada mencit
putih jantan model demensia. Sebanyak 35 ekor mencit yang dibagi menjadi 7
kelompok perlakuan dengan 5 ekor mencit masing-masing kelompok digunakan
dalam penelitian. Seluruh kelompok diinduksi dengan hiosin butil bromida
intraperitoneal kecuali kelompok kontrol normal (kelompok I). Kelompok II
(kontrol negatif ) diberikan NaCMC 0,5% peroral, kelompok III (kontrol positif)
diberikan piracetam intraperitoneal. Kelompok IV hingga VII diberikan granul
instan yang mengandung brokoli dan pegagan dengan kombinasi dan dosis
yang berbeda yaitu kelompok IV (25mg : 190mg dosis 1x), kelompok V (25 mg
: 190 mg dosis 2x), kelompok VI (190mg : 190mg dosis 1x) dan kelompok VII
(190 mg : 190mg dosis 2x). Uji Y-maze mencit dilakukan selama 5 menit dengan
membiarkan mencit mengeksplor ketiga lengan labirin Y secara bebas. Terdapat
perbedaan aktivitas antidimensia yang signifikan antar kelompok yang diberikan
granul instan kombinasi ekstrak brokoli dan pegagan (p<0,05). Granul instan
dengan perbandingan ekstrak brokoli : pegagan (190 mg : 190mg) memiliki
aktivitas antidemensia lebih tinggi dibandingkan dengan perbandingan (25
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mg: 190mg). Granul instan dengan perbandingan konsentrasi ekstrak brokoli :
pegagan (190 mg : 190mg) 2x pemberian memiliki aktivitas antidemensia lebih
tinggi dibandingkan dengan sekali pemberian, bahkan lebih tinggi dari kontrol
positif. Dapat disimpulkan, granul instan yang mengandung ekstrak brokoli dan
pegagan memiliki potensi sebagai antidemensia.

INTRODUCTION

Dementia is a progressive cognitive
impairment characterized by cognitive
decline accompanied by symptoms of
memory decline or recall, difficulty
thinking properly, inability to solve
problems and often uncontrolled
emotions.”® The elderly population
worldwide diagnosed with dementia is
6%, this number is expected to triple by
2050.* According to WHO data, in 2023
more than 55 million people will be
affected by dementia and there will be
an increase of 10 million new cases each
year.

In dementia patients, amyloid-p
is found in aggregate form while in
normal humans it is found in soluble
form.5 In addition, there is an increase
in acetylcholinesterase levels which
break down acetylcholine into choline
and acetate.® One of the plants that can
be used as a traditional medicine in
the treatment of dementia is gotu kola
(Centella asiatica L. Urban). The leaves
of the C. asiatica contain the main
compound triterpenoid.” One of the total
triterpenoid compounds is asiaticoside
which works as an acetylcholinesterase
inhibitor.® In addition, the flavonoid
content of the C. asiatica is believed
to improve cognitive and emotional
disorders, because it can degrade
amyloid-B plaques.® Another plant
that can be used as an antidementia is
broccoli (Brassica oleracea L. Var Italica)
which has glucosinolate content that can
act as an acetylcholinesterase inhibitor.°
Utilization of both plant extracts
combination has been developed in the
form of instant granule preparations
with a ratio of 190 mg : 190 mg.!* After
being tested hedonic, the preparation
has a very strong B. oleracea aroma
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and can not be covered with essence.
Therefore reformulation was carried
out by changing the composition of B.
oleracea and C. asiatica extracts to 25
mg : 190 mg.> When the analysis of the
flavonoid quercetin levels in the new
instant granule formula was carried out,
there was a decrease in levels from the
original 0.48 mg QE/g + 0.0111 to 0.42 mg
QE/g+0.0112. Based onthese data, a study
was conducted to evaluate antidementia
activity of the instant granules in male
mice model of dementia using Y-maze
method.

MATERIAL AND METHODS

Protocol of the study has been
approved by the Research Ethics
Committee, Faculty of Mathematics
and Natural Sciences, Universitas
Pakuan, with letter number 027/KEPHP-
UNPAK/06-2024 dated June 14, 2024.

Animals preparation

Animals used in the experimental
were 35 male white mice (Mus
musculus) balb/c strain aged 4 mo with
a body weight of 24-30 g. The mice
were acclimatized first for 1 wk in the
Laboratory of Pharmacology, Faculty
of Mathematics and Natural Sciences,
Universitas Pakuan, Bogor so that the
animals could adapt to the environment.
The cage used was a plastic box with a
wire lid, the cage box was washed every
two d.3

Preparation of test solution

A total of 500 mg of Na-CMC was
weighed and dispersed in 20 mL of hot
water. The mixture was then diluted
with distilled water to a final volume of



100 mL and stirred until a uniform thick
suspension was formed.**

Preparation of hyoscine
butylbromide solution: by dissolving
hyoscine butylbromide injection (20
mg/mL) with aqua pro injection to a
volume of 200 mL (the concentration
obtained was 20 mg/200 mL). The dose
of hyoscine butylbromide was 1.5 mg/
kgBW intraperitoneally.’?

Preparation of piracetam solution
was conducted by dissolving piracetam
injection (1 g/5 mL) with aqua pro
injection to a volume of 50 mL (the
concentration obtained is 1 g/50 mL).
The dose of piracetam given to mice
was 400 mg/kgBW intraperitoneally.’
Two preparations of the instant herbal
granule test solution were conducted as
follows: one containing a combination
of B. oleracea (25 mg) and C. asiatica
(190 mg), and another containing a
combination of B. oleracea (190 mg) and
C. asiatica (190 mg). Each instant granule
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was packed in a sachet container of
5 g each. The dose given to mice was
a dose that has been converted from
a human dose to an animal dose. The
administration of each instant granule
had 2 different doses, namely a 1x dose
and a 2x dose. Each instant granule
formula was prepared by dissolving it in
250 mL of distilled water.

Grouping of the animals

The research design used was a
completely randomized design (CRD).
The CRD can be used in research with
homogeneous environmental conditions,
tools, materials and media,’* with a
minimum number per group following
the Federer formula: (t-1) (n-1) > 15

The experimental animals used in
this study were 35 male mice divided
into 7 groups with 5 mice in each group.
The grouping of animals is in TABLE 1.

TABLE 1. Group of the animals

Name of Group

Administration of Test Solution

I (normal control)
IT (negative control)
IIT (positive control)

v

VI

VII

: 0.35 ml/20gBW Na CMC 0.5% p.o.
: 0.03 mg/20gBW hyoscine butylbromide induction i.p.
: 8 mg/20gBB piracetam i.p and 0.03 mg/gBW hyoscine

butylbromide induction i.p.

: instant granules of B. olirecae and C. asiatica extracts (25

mg : 190 mg) at dose of 18.2 mg/20gBB p.o (1x dose) and
0.03 mg/20gBB hyoscine butylbromide nduction i.p.

: instant granules of B. olirecae and C. asiatica extracts (25

mg : 190 mg) at dose of 36.4 mg/20gBB p.o. (2x dose) and
0.03 mg/20gBB hyoscine butylbromide nduction i.p.

: instant granules of B. olirecae and C. asiatica extracts (190

mg : 190 mg) at dose of 18.2 mg/20gBB p.o. (1x dose) and
0.03 mg/20gBB hyoscine butylbromide nduction i.p.

: instant granules of B. olirecae and C. asiatica extracts (190

mg : 190 mg) at dose of 36.4 mg/20gBB p.o. (2x dose) and
0.03 mg/20gBB hyoscine butylbromide nduction i.p.
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Solution administration and Y-maze
testing

The mice were given test solutions
according to the provisions of each group
for 7 d.'7 On the 8" day, induction was
carried out using hyoscine butylbromide
solution for all groups except the normal
control group. The dose of hyoscine-
butylbromide inducer given was 1.5 mg/
kgBW. Before being given the inducer,
30 min earlier all groups had been given
instant granule solution (groups IV to
VII) and piracetam solution (positive
control). After 1 hr of administering the
inducer solution, the effect was observed
using the Y-maze tool for 1 hr.'® (FIGURE
1.)

The Y-maze test lasted for 5 min by
allowing the mice to freely explore the
three arms of the Y-maze. If the mouse
climbed to the maze wall, then the
mouse had to be lowered to the last arm
left behind. To avoid placement bias, the
starting arm of each mouse was placed
differently marked with symbols such as
A, B, and C. At the end of each session,
the three arms of the Y-maze were
cleaned using 70% alcohol and allowed
to dry. The number of arms entered
was recorded with a video camera and
the first choice of the Y-maze arm was
recorded and counted.

FIGURE 1. Y-maze

The formula for % replacement used
is as follows': % Replacement = (Total
replacement)/(Total incoming arms - 2)
x100%.

The Y-maze used was made from
Bogor design black acrylic material
with a thickness of 3mm. The size of the
Y-maze is adjusted to the protocol from
the Stanford Behavioral and Functional
Neuroscience Laboratory. The three
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arms are 40 cm long, 8 cm wide and 15
cm high and have 120° angle equipped
with a partition that can be lifted on each
wing.

Data analysis

Analysis data using SPSS software
includes test of normality, homogeneity,
and further test. Further test (Post Hoc)
is conducted if the results of the analysis
of variance test are declared significant.
This test aims to analyze homogeneous
or heterogeneous conditions in a
sample. The selection of the type of
further test is based on the calculation
of the percentage of the coefficient of
diversity (KK) as follows': 1). Percentage
of KK > 10% for homogeneous data and
> 20% for heterogeneous data, using the
Duncan multiple range test (DMRT). 2).
Percentage of KK 5-10% for homogeneous
data and 10-20% for heterogeneous data,
using the least significance difference
test, (LSD test). 3). Percentage of diversity
coefficient < 5% for homogeneous data
and < 10% for heterogeneous data, using
the honestly significance difference test
(HSD test; Tukey test) or the honestly
significance difference test (BN]).

RESULTS

Two formulations were evaluated
in this study i.e. 1) instant granules
containing combination B. oleracea and
C. asiatica extracts at a composition of
190 mg:190 mg, and 2) instant granules
containing B. oleracea and C. asiatica
extracts at a composition of 25 mg:190
mg.112 The characteristics of the instant
granules are presented in TABLE 2.

tment were tested using the Y-maze
tool on the 8" day. The memory ability
of mice to test the antidementia effect
was assessed based on the percentage
of alternations made by the mice
during the test. The total arms visited
by the mice were calculated when
all four limbs of the mice were inside
the arms or passed through the center
circle area.?® The average results of
the percentage of alternations in the
Y-maze test are presented in TABLE 3.
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TABLE 2. Characteristics of instant granules of B. oleracea dan C. asiatica extracts
combination A total of 7 groups with each trea

B. oleracea 190 mg : C.  B. oleracea 190 mg : C. asia-

Parameters asiatica 190 mg tica 190 mg Requirements
Organoleptic : Light green, sweet, Light green, sweet, specific N
colour, taste, odor specific aroma of coffee aroma of coffee 0
Water content (%) 3.73 4.76 2-5%
Flavonoid content

0.48 0.38 N
(mg QE/g) °

TABLE 3. Observation results of substitution in Y-maze test

Treatment group

% Substitution

I Normal Control
II Negative Control
III Positive Control

v B. oleracea 25 mg : C. asiatica 190 mg (1x dose)
Vv B. oleracea 25 mg : C. asiatica 190 mg (2x dose)
VI B. oleracea 190 mg: C. asiatica 190 mg (1x dose)
VII B. oleracea 190 mg : C. asiatica 190 mg (2x dose)

44.78 +1.25
28.43 + 1.64*
64.88 + 1.68f
53.84 +1.37¢
59.93 + 1.90¢
62.24 + 1.95°
72.01 +1.948

Note: Each number followed by a different superscript letter in a
different column indicates a significantly different effect.

DISCUSSION

The selection of the age of the
experimental mice aged 4 mo because
they have experienced an increase
in oxidative and are not significantly
different from mice aged 12 mo.
The increased oxidative can trigger
oxidative stress which is an important
pathogenesis in cognitive decline and
the development of dementia.?® All test
animals (35 animals) were acclimatized
for 1 wk and weighed every day during
the acclimatization period. The body
weight of all test animals was calculated
to find the coefficient of variant (CV)
value before and after acclimatization
to ensure that the body weight of
the test animals was homogeneous.
The CV value obtained before the
acclimatization period was 7.57% and

after the acclimatization period was
7.52%. Both results stated that the test
animals were homogeneous because the
CV value was <20%.* In the first three
days of the acclimatization period, the
weight of several test animals tended
to decrease or remain the same. This
can happen because the test animals
experience stress when placed in a
new environment. However, on the
following day, the weight of the test
animals increased again, indicating that
the test animals had become accustomed
to the environment, indicating that
acclimatization had been successful.?

Antidementia activity
The data obtained showed that the

highest percentage of turnover was
obtained by the instant granule group
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of B. oleracea dan C. asiatica extracts
combination (190 mg : 190 mg) at dose 2x
(TABLE 3). Thedecreaseinthe percentage
of turnover in the Y-maze test observed
in the negative control group indicated
that the mice experienced dementia
after the hyoscine butylbromide
induction. Hyoscine butylbromide
(butyl-scopolamine) is an anticholinergic
substance used as a standard drug to
stimulate cognitive deficits in healthy
humans and animals.?? Hyoscine
butylbromide can affect short-term
memory,?® because it can increase the
activity of the acetylcholinesterase
(AChE) enzyme?” and act as a muscarinic
receptor antagonist that affects the
nerve transmission process related to
memory.”?® The decreasing effect caused
by hyoscine butylbromide induction
can be overcome by administering
piracetam (positive control group)
which is indicated by an increase in the
percentage of turnover in the Y-Maze
test. Piracetam works by inhibiting
acetylcholinesterase activity, thereby
increasing acetylcholine levels in the
brain.? Administration of the instant
granule test solution of B. oleracea dan
C. asiatica extracts combination can
overcome the antidementia effect in
mice due to hyoscine butylbromide
induction indicated by an increase in the
percentage of changes in the Y-maze test
(groups IV to VII in TABLE #).

Statistical data analysis using IBM
SPSS software included normality test
(Shapiro Wilk method) to see data
distribution, homogeneity test (Levene
test) to see data homogeneity for each
group. The results of the normality
test show that the data is normally
distributed (p>0.05) and the results
of the homogeneity test show that the
data is homogeneous (p>0.05). These
statistical results meet the requirements
for statistical analysis with Anova. The
results of the ANOVA test showed that
there are significant differences between
groups (p<0.05), therefore further testing
using Post Hoc test was conducted to see
groups that have significant differences.
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The results of Duncan’s test showed that
each group has a significantly higher
percentage of alternation compared to
the negative group (p<0.05). This means
that the instant granules of B. oleracea
dan C. asiatica extracts combination
have antidementia activity in mice
model of dementia.

The instant granule groups
with different formulations showed
significant differences in  their
antidementia activity, as indicated by
variations in the increase of spontaneous
alternation percentage after following
the granule administration. The instant
granule group of B. oleracea dan C.
asiatica extracts combination (190 mg

190 mg) had higher antidementia
activity compared to the combination
(25 mg : 190 mg) as showed in TABLE 3.
A greater amount of B. oleracea extract
would provide a better antidementia
activity. This effect is presumed to occur
due to glucosinolates of B. oleracea,
which act as acetylcholinesterase
inhibitors, and sulforaphane, a potent
antioxidant that exerts protective effects
on brain cells subjected to oxidative
stress, such as in conditions of cerebral
ischemia and neuroinflammation. The
use of sulforaphane has an effect on
improving cognitive function in patients
with frontal brain damage.*’ In dementia
patients, there is an accumulation of beta
amyloid plaque due to oxidative stress
and can be reduced by administering
sulforaphane.®* The instant granule
group of B. oleracea dan C. asiatica
extracts combination at dose 2x had a
significant difference in antidementia
effect compared to the dose 1x
administration. It is indicated that the
B. oleracea dan C. asiatica extracts
combination is dose dependent meaning
that the higher the dose administration,
the higher the antidementia activity
produced. Furthermore, the instant
granule group B. oleracea dan C. asiatica
extracts combination at dose 2x produced
1.11 time higher of antidementia activity
than that the positive control. It is
indicated that these instant granules



have the potential to be used in the
treatment of dementia.

Mechanism of antidementia of B.
oleracea and C. asiatica combination

The phytochemical content of
broccoli extract includes vitamin C,
sulforaphane, zinc, carotenoids, vitamin
E, iron, pro vitamin A, and calcium.®
Sulforaphane content can be used as
an antioxidant, anti-inflammatory and
antitumor.** Antioxidants are known
to protect brain tissue from oxidative
damage and inflammation, in addition
to helping the body ward off free radical
compounds and repair damaged cells so
as toimprove focus and memory. Vitamin
C as an antioxidant has the ability
to change free radicals into ascorbyl
radicals, then change them into ascorbate
and dehydroascorbate. This ascorbic
acid has the ability to capture oxygen free
radicals.® Glucosinolate compounds that
are abundant in broccoli have activity
as acetylcholinesterase inhibitors which
are triggers for dementia.3¢

Centella asiatica contains alkaloids,
flavonoids, tannins, saponins and
triterpenoids (asiaticoside, asiatic
acid, madecoside, madecasic acid).*”’
Asiaticoside has activity as an
acetylcholinesterase  inhibitor.® In
addition, triterpenoids in C. asiatica
can revitalize blood vessels so that
blood circulation to the brain is smooth,
providing a calmingeffect,andimproving
mental and cognitive function.®® In
addition, C. asiatica has a protective effect
on neurons (neuroprotective), is rich
in antioxidants, accelerates the wound
healing process, is anti-inflammatory,
and improves cognitive function and
memory. The neuroprotective effect in
C. asiatica can reduce the aggregation of
B-amyloid so that amyloid-B plaques do
not form in the hippocampus that occurs
in Alzheimer’s patients.*® Based on the
mechanism of action of the two extracts,
the combination of B. oleracea and C.
asiatica extracts produces a synergistic
effect as an antidementia, due to the
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acetylcholinesterase inhibitor effect of
B. oleracea and the ability to break down
amyloid-g plaques formed by C. asiatica,
thus helping the antidementia activity.

CONCLUSION

The instant granule containing
of B. oleracea dan C. asiatica extracts
combination has antidementia activity
in male white mice model of dementia.
The extracts combination of 190 mg :
190 mg had higher antidementia activity
compared to the combination of 25 mg :
190 mg. In addition, the B. oleracea dan
C. asiatica extracts combination shows
dose dependent activity.

REFERENCES

1. Wicitania, N. Faktor risiko gizi
terhadap kejadian demensia pada
lanjut usia di panti werdha elim

semarang.  Skripsi. Semarang:
Fakultas IImu Keperawatan
dan Kesehatan, Universitas

Muhammadiyah Semarang. 2016.

2. Suryatika AR, Pramono WH.
Penerapan senam otak terhadap
fungsi kognitif pada lansia dengan
demensia. Jurnal = Manajemen
Asuhan Keperawatan 2019; 3(1):28-36.

3. Dastmalchi K, Dorman HJD, Vuorela
H, Hiltunen R. Plants as potential
sources for drug development
against Alzheimer’s disease. Int ]
Biomed Pharm Sci 2007; 1(2):83-104.

4. Carrion C, Folkvord F, Anastasiadou
D, Aymerich M. Cognitive therapy
for dementia patients: a systematic
review. Dement Geriatr Cogn Disord
2018; 46(1-2):1-26.
https://doi.org/10.1159/000490851

5. Glenner GG, Wong CW. Alzheimer’s
disease: initial report of the
purification and characterization
of a novel cerebrovascular amyloid
protein. Biochem Biophys Res
Commun 1984; 120(3):885-90.
https://doi.org/10.1016/s0006-
291x(84)80190-4

6. Lee EN, Song JH, Lee JS. Screening

95



IJPTher, Volume 6, Number 2, 2025; 89-98

10.

11.

12.

96

of a potent antidementia
acetylcholinesterase inhibitor
containing fruits and optimal

extraction conditions. Korean ] Food
Nutr 2010; 23(3):318-23.

Reubun Y, Kumala S, Setyahadi S,
Simanjuntak P. Penghambatan enzim
asetilkolinesterase  dari  ekstrak
herbal pegagan (Centela asiatica (L.)
Urb), ekstrak daun kelor (Moringa
oleifera Lam.) dan kombinasinya.
Jurnal Farmasi Indonesia 2020;
17(02):451-8.
https://doi.org/10.30595/pharmacy.
v17i2.9052

Rahminiwati M, Darusman LK,
Sa’diah S, Wulandari T. The
determination of  asiaticoside
content and screening of
acetylvcholinesterase inhibitory
potency of gotucola (Centella
asiatica) harvested from different
location. International Seminar and
Expo on Jamu (ISE]) 2010; 105-10.
Sabogal-Guaqueta A, Munoz-Manco
J, Ramirez-Pineda ], Lamprea-
Rodriguez M, Osorio E, Cardona-
Gomez G. The flavonoid quercetin
ameliorates Alzheimer’s disease
pathology and protects cognitive
and emotional function in aged
triple transgenic Alzheimer’s disease
model mice. Neuropharmacology
2015; 93:134-45.
https://doi.org/10.1016/j.
neuropharm.2015.01.027
Khoerunnisa A. Uji efektivitas
ekstrak brokoli (Brassica oleracea
VarItalica) dan buah tomat (Solanum
lycopersicum) terhadap peningkatan
daya ingat mencit putih jantan (Mus
musculus) dengan metode labirin
maze. Skripsi. Tegal (ID) Politeknik
Harapan Bersama Tegal. 2018.
RustianiE,HidayatN.Pengembangan
granul instan herbal kombinasi
ekstrak brokoli dan herba pegagan
dengan variasi jenis pemanis.
Prosiding Seminar Nasional Sains
Dan Terapan 2023; 1(1):56-65.
Hidayat N. Formulasi dan evaluasi
granul instan herbal kombinasi

13.

14.

15.

16.

17.

18.

19.

ekstrak brokoli dan herba pegagan
dengan variasi jenis pemanis.
Skripsi. Fakultas Matematika dan
IImu Pengetahuan Alam, Universitas
Pakuan. 2024.

Indrisari M, Khairi N, Dwingsky
L, Muslimin L, Rumata R. Potensi
peningkatan daya ingat pada
tikus putih (Rattus norvegicus)
menggunakan ekstrak daun Kkelor
(Moringa oleifera) dengan metode
labirin Y maze. Media Farmasi 2023;
19(2):67-73.
https://doi.org/10.32382/mf.v19i2.208
Indrisari M, Sartini, Miskad UA,
Djawad K, Amir Tahir KN, Nurkhairi,
et al. Photoprotective and inhibitory
activity of tyrosinase in extract and
fractions of Terminalia catappa L.
Macedonian ] Med Sci 2021; 9(A):263-
70.
https://doi.org/10.3889/0amjms.2021.5940
Xu X, Liang R, Li D, Jiang C, Lin
S. Evaluation of sea cucumber
peptides-assisted memory activity
and Acetylation modification in
hippocampus of test mice based on
scopolamine-induced experimental
animal model of memory disorder. ]
Funct Foods 2020; 68:103909.
https://doi.org/10.1016/j.jff.2020.103909
Kemas A. Rancangan Percobaan
Teori dan Aplikasi. Jakarta: Rajawali
Pers. 2010.

Khalisatunnada, Sunaryo H, Prastiwi
R. Uji aktivitas ekstrak etanol 96%
buah stroberi terhadap peningkatan
memori spasial pada tikus model
demensia. Jurnal Locus: Penelitian
& Pengabdian 2023; 2(8):796-809.
https://doi.org/10.58344/locus.v2i8.1587
Nihaya A, Rahminiwati M, Rustiani
E. Kajian efek anti demensia ekstrak
brokoli (Brassica oleracea L. Var.
Italica) dan pegagan (Centella
asiatica L. Urban) pada mencit
yang diinduksi skopolamin. Jurnal
Farmasi 2016; 1-5.

Kucuk U, Uyuboglu M, Kucuk HO,
Degirmencioglu G. Importance of
using proper post hoc test with
ANOVA. Int J Cardiol 2016; 209:346.



20.

21.

22.

23.

24.

25.

26.

https://doi.org/10.1016/j.jjcard.2015.11.061
Butterfield DA, Drake ], Pocernich
C, Castegna A. Evidence of oxidative
damage in Alzheimer’s disease
brain: central role for amyloid
beta-peptide. Trends Mol Med 2002;
7(12):548-54.
https://doi.org/10.1016/s1471-
4914(01)02173-6

Badan Pengawasan Obat dan
Makanan. Peraturan Badan
Pengawas Obat dan Makanan

Republik Indonesia No. 32 Tahun
2019 Tentang Persyaratan Keamanan
dan Mutu Obat Tradisional. Jakarta:
BPOM RI. 2019.

Lee S, Nam H, Kim ], Cho H, Jang Y,
Lee E, et al. Body weight changes
of laboratory animals during
transportation. Asian-Australas ]
Anim Sci 2012; 25(2):286-90.
https://doi.org/10.5713/ajas.2011.11227
Lee D, Ryoo JE, Hong S, Kim HY,
Kim YS. Carprofen alleviates
alzheimer-like phenotypes of 5XFAD
transgenic mice by targeting the
pathological hallmarks induced by
amyloid-B aggregation. Scientific
report 2023; 13(10889):1-11.
https://doi.org/10.1038/s41598-023-
36167-4

Krueger D, Michel K, Allam S,
Weiser T, Demir IE, Ceyhan GO, et
al. Effect of hyoscine butylbromide
(Buscopan) on cholinergic
pathways in the human intestine.
Neurogastroenterol Motility 2013;
25(8):30-9.
https://doi.org/10.1111/nmo.12156
Klinkenberg I, Blokland A. The
validity of scopolamine as a
pharmacological model for cognitive
impairment: A review of animal
behavioral studies. Neurosci Behav
Rev 2010; 34(8):1307-50.
https://doi.org/10.1016/j.
neubiorev.2010.04.001

Yuan B, Zheng C, Teng H, You
T. Simultaneous determination
of atropine, anisodamine, and
scopolamine in plant extract
by nonaqueous capillary

Rustiani E, et al, Antidimentia activity of instant granule...

27.

28.

29.

30.

31.

32.

electrophoresis coupled with
electrochemiluminescence and
electrochemistry dual detection. ]
Chromatogr A 2010; 1217(1):171-4.
https:doi.org/10.1016/j.
chroma.2009.11.008

Staykov H, Lazarova M, Hassanova
Y, Stefanova M, Tancheva L, Nikolov
R. Neuromodulatory mechanisms of
a memory loss preventive effect of
alpha-lipoic acid in an experimental
rat model of dementia. Research
Square 2021; 72(5):1018-25.
https://doi.org/10.1007/s12031-022-
01979-y

Francis ST, Head K, Morris PG,
Macdonald IA. The effect of flavanol-
rich cocoa on the fMRI response to
a cognitive task in healthy young
people. ] Cardiovasc Pharmacol
2006; 47 Suppl 2:215-20.
https://doi.org/10.1097/00005344-
200606001-00018

Hamad A, Mani V, Ramaswamy
K, Lim SM, Majeed ABA. Memory
enhancement in rats by soybean and
tempeh extracts is associated with
improved cholinergic and reduced
neuroinflammatory activities. Sains
Malaysian 2016; 45(9):1299-310.

Liu F, Huang J, Hei G, Wu R, Liu Z.
Effect of sulforaphane on cognitive
function in patient with frontal
brain damage: study protocol for a
randomized controlled trial. BM]J
Open 2020; 16(10):e037543.
https://doi.org/10.1136/
bmjopen-2020-037543

Hacet F, Becer E, Vatansever
HS, Yucecan S. Investigation
of neuroprotective effects of

sulforaphaneandallylisothiocyanate
an in vitro alzheimer’s disease
model. Pharmacognosy Magazine
2023; 19(2):822-30.

https://doi.org/10.1177/09731296231187443
Bahn G, Park JS, Yun U], Lee Y],
Choi Y, Park JS, et al. NRF2/ARE
pathway negatively regulates BACE1
expressionand ameliorates cognitive
deficits in mouse Alzheimer’s mod-
els. Proc Natl Acad Sci U S A 2019;

97



IJPTher, Volume 6, Number 2, 2025; 89-98

33.

34.

35.

36.

98

116(25):12516-23.
https://doi.org/10.1073/pnas.1819541116
Gafari Z, Kriswiyanti E, Astarini IA.
Kemampuan adpatasi, pengaruh
pupuk dan kandungan gizi berbagai
kultivar brokoli (Brassica oleracea
L. Var. Italica) introduksi di Kopang,
LombokTengah.]Jurnal Metamorfosa
2015; 2(2):72-81.
SunY,ZhaoZ,YangZ,Xu F,LuH, Zhu
Z, et al. Risk factors and preventions
of breast cancer. Int J Biol Sci 2017;
13(11):1387-97.
https://doi.org/10.7150/ijbs.21635
Rahmawati AD, Luliana S. Formulasi
granul instan ekstrak meniran,
kunyit, dan daun kelor dengan
pengisi maltodekstrin dan laktosa:
formulation of instant granule
containing meniran, turmeric,
and moringa leaf extracts with
maltodextrin and lactose as diluents.
Medical Sains: Jurnal Ilmiah
Kefarmasian 2022; 7(3);621-34.
Wang ], Yu H, Zhao Z, Sheng X,

37.

38.

39.

Shen Y, Gu H. Natural variation of
glucosinolates and their breakdown
products in broccoli (brassica
oleracea var. italica) seeds. ] Agricult
Food Chem 2019; 67(47):12528-37.
https://doi.org/10.1021/acs.jafc.9b06533
Jatayu D, Nursyam H, Hertika AMS.
Antioxidant effect of centella asiatica
ethanolic extract to superoxide
dismutase (SOD) level on cyprinus
carpio liver. Res ] Life Sci 2018;
5(3):163-72.
http://doi.org/10.21776/
ub.rjls.2018.005.03.4

Lisiswanti R, Fiskasari SR. Manfaat
pegagan (Centella asiatica) terhadap
pengobatan penyakit Alzheimer.
Jurnal Majority 2017; 6(2):132-136.
Sutardi. Kandungan bahan aktif
tanaman pegagan dan khasiatnya
untuk meningkatkan sistemm imun
tubuh. Jurnal Penelitian dan
Pengembangan Pertanian 2016;
35(3):121-30.



