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Pain and inflammation in the joints from cartilage breakdown
characterize osteoarthritis (OA), a degenerative disease linked to
low estrogen levels. Because phytoestrogens can perform the same
role as estrogen, they may be useful in relieving OA-related pain
and inflammation. It is well-documented that some plants, like
Chrysophyllum cainito L., contain phytoestrogens. To identify the
efficacy of a 70% ethanol extract (CLE) and tablet (CLT) formulated
from C. cainito leaves in reducing pain perception in male Wistar
rats. Acute toxicity tests were initially carried out on the CLE in
rats. The analysis was carried out for 14 days, and then a probit
analysis was performed to determine the LDso value. The
antinociceptive activity of CLE and CLT was then tested on rats
using the writhing test at doses of 4.05, 8.1, and 16.2 mg/200 g BW
rat/day for the CLE, and 24.3, 48.6, and 97.2 mg/200 g BW rat/day
for the CLT. After 30 minutes of administration of each sample, the
rats were induced intraperitoneally with 1% acetic acid and then
observed for their stretch for 30 minutes. The LDso for the CLE was
70.028 g/kg, indicating that it was practically non-toxic. The rats
also showed no signs of toxicity qualitatively. Both the CLE and CLT
demonstrated antinociceptive activity, with the optimal dose for
CLE being 4.05 mg/200 g BW, and the optimal dose for CLT being
48.6 mg/200 g BW, resulting in percentages of writhing inhibition
of 80.61 + 7.3 and 80.62 + 7.3, respectively. These results indicate
that CLE and CLT are safe and have an antinociceptive effect, so
they have the potential to be developed as alternative anti-OA
drugs.
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Introduction

Osteoarthritis (OA) is one of the leading
causes of chronic disability-related synovial
pain and inflammation, marked by excessive

cartilage  degeneration and

subchondral bone sclerosis. This disease
affects several joints, particularly the knees

abnormal

and hips [1,2]. According to the World Health
Organization (WHO), OA is a major public
health issue that is growing the fastest and is
the second leading cause of disability. In
2018, basic health research in Indonesia
revealed that the OA incidence was 8.46%
higher in women than in men, whose
prevalence was only 6.13% [3]. Compared to
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men of the same age, the prevalence and risk
of events will increase rapidly from the age of
menopause after 50 to 75 years. The
correlation between the
cartilage loss in
postmenopausal women suggests that sex
hormones may play an important role in
maintaining joint health. Several studies

incidence of
osteoarthritis and

indicate a linear relationship between
postmenopausal women's decreased
endogenous estrogen levels and their

increased risk of OA events [4]. Increased
levels of interleukin-1 (IL-1), IL-6, tumor
necrosis factor alpha (TNF-a), and other pro-
inflammatory factors can cause joint pain and
increase OA risk factors in postmenopausal
women due to decreased estrogen function in
regulating body functions [5,6].

Non-Steroidal Anti-Inflammatory Drugs
(NSAIDs) are commonly used to treat pain
complaints in OA patients. This drug was
chosen because it is the first-line treatment
for pain and inflammation in OA patients [7].
However, long-term use of NSAIDs has
numerous side effects, particularly in the
gastrointestinal tract and kidneys [8]. The
existence of numerous side effects caused by
the use of synthetic drugs encourages the use
of natural-based alternative therapies. Kenitu
(Chrysophyllum cainito L.) is a plant that has
the potential to be alternative anti-OA drugs
via an estrogenic mechanism.

The secondary metabolites of C. cainito
leaves polyphenols, alkaloids,
isoflavones, sterols, tannins, and
triterpenoids [9]. Isoflavones, sterols, and

include

triterpenoids are included in phytoestrogen
compounds due to their estrogenic activity
and structural similarity to 17-estradiol [10].
Indonesians frequently use C. cainito leaves
as a traditional medicine to treat various
conditions, including inflammation of the
respiratory tract, fever, and diarrhea [11]. In
addition, the phytoestrogen content of C.
cainito leaves has the potential to be used as
an alternative treatment for diseases caused
by estrogen deficiency, such as osteoporosis,
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neurodegenerative disease, and
cardiovascular disease [12].

In this study, male Wistar rats were used
to evaluate the antinociceptive activity of
70% ethanol extract of C. cainito leaves (CLE)
and tablets containing 70% ethanol extract of
(CLT). Increased

antinociceptive effects may indicate the

C. cainito  leaves
capacity to alleviate pain in patients with
osteoarthritis (0A).

Experimental
Materials

Plants

Chrysophyllum cainito L. leaves
collected in Batu, Indonesia, in June 2022 and
identified in UPT. Laboratorium Herbal
Medica, Batu, Indonesia with
identification letter No.
067/1606/102.20/2023. The leaves were
prepared to get dry powder of C
cainito leaves.

were

Materia

Animals

Rattus norvegicus was obtained from the
experimental animal laboratory of the
BioSains Institute, Universitas Brawijaya,
Malang, Indonesia, with ethical clearance
letter No. 136-KEP-UB-2023.

Tablet

CLT were obtained from PT. Agaricus Sido
Makmur Sentosa, Malang, Indonesia. The
tablets weigh 900 mg, with the main content
of each tablet equivalent to 150 mg of 70%
ethanol extract of C. cainito leaves. The
composition of the tablet excipients is
lactose, microcrystalline cellulose, sodium
starch glycolate, hydrate silica, magnesium
stearate, copovidine, and methylparaben.

Chemical

Ethanol 70%, acetic acid, tween 80, and
dimethyl sulfoxide (DMSO) were purchased
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from  Merck (Darmstadt, Germany).
Ibuprofen as a positive control was
purchased from PT. Novapharin
Pharmaceutical (Gresik, Indonesia).

Excipients for tablets were obtained from PT.
Agaricus Sido Makmur Sentosa (Malang,
Indonesia).

Methods
Extraction of CLE

The dry powder of C. cainito leaves was
extracted with 70% ethanol using ultrasonic-
assisted extraction methods (Sonica 5300P
S3). This process was repeated, collecting all
the supernatants, finally
evaporated in a rotary evaporator (Heidolph-
VAP G3) to obtain a 70% ethanol extract of C.
cainito leaves [13].

which were

Acute Toxicity Test for CLE

A total of 48 male Wistar rats were divided
into 8 groups, and then each dose group was
given 1 ml/kg of CLE orally, once during the
test period. The treatment group consisted of
doses of 4; 12.8; 40.96; 131.072; 419.42;
1,342.14; and 4,294.848 mg/kg [14]. The use
of a given dose of CLE is the result of a
modification of the up-and-down method of
the Organization for Economic Co-operation
and Development (OECD) guidelines 425.
The OECD provisions 425 state that the initial
dose is 175 mg/kg for conditions where
there is no available estimate of the death of
the substance. Furthermore, each increase in
dose is multiplied by 3.2 [15]. Thereafter, the
response of the rats was observed, which
included eyes, skin, hair, and behaviour
(respiratory frequency, shaking, convulsions,
diarrhoea, weakness, and sleep) for 14 days
regularly [16,17].

Antinociceptive effect of CLE and CLT

Male Wistar rats were fasted for + 18 hours
before testing. The positive control group
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was given 7.2 mg/200 gBW of ibuprofen
suspension orally, while the negative control
group was given 1% tween 80 solution in
0.05% DMSO for as much as 2 ml/200 gBW
[18]. The extract group was given CLE at a
dose of 4.05, 8.1, and 16.2 mg/200 g BW,
while the tablet group was given CLT at a
dose of 24.3; 48.6; and 97.2 mg/200 g BW.
After 30 minutes, the mice were induced
intraperitoneally with 1% acetic acid, as
much as 2 ml/200 gBW. Furthermore, the
writhing observed by
recording for 30 minutes with an interval of
5 minutes. Rat's writhing calculations were
carried out by three people to avoid
subjectivity [5].

response was

Statistical Analysis

Data analysis was performed by calculating
the percentage of writhing inhibition, which
aims to identify and compare the
antinociceptive activity in each group
compared to the negative control group [19].

% writhing inhibition = 100 - {(P/K) x 100} x
100% (1)

Where,

P: Cumulative number of stretches for each
treatment group, and

K: Cumulative number of stretches in the
negative control group.

The results of the research data were
tested for normality with the Shapiro-Wilk
test. The data is mentioned to be normally
distributed if p > 0.05. After that, it was
proceeded with the homogeneity test
(Levene test), where a p-value> 0.05 means
that the data obtained is homogeneous, and
then statistically analyze it using the analysis
of variance method with a 95% confidence
level to find out if the activity generated
differs significantly from several types of
treatment. Furthermore, to find out the
significant differences between the tests, the
LSD post-hoc test was carried out at p <0.
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Results and discussion
Acute toxicity test for CLE

Observation of acute toxicity was carried out
after administration of CLE at different doses
for 28 days [20]. The results showed that CLE
was practically non-toxic to male Wistar rats,
with an LDsy value of 70.028 g/kg. The
extract is practically non-toxic if the LDso
value is > 15.00 g/kg. In addition to be

CLE

FIGURE 1 CLE and CLT

CLE and CLT (Figure 1) antinociceptive
activity tests were carried out to compare the
amount of writhing in rats between the
control group and the treatment groups, in

proven quantitatively, the safety of CLE was
also proven qualitatively by observing the
morphology and physiology of rats. The
results of the qualitative descriptive test
showed that there were no differences in the
morphology and physiology of the bodies of
the rats in the negative control group and the
4,294.848 mg/kg group after 28 days, so it
can be mentioned that the extract is safe.

Antinociceptive effect of CLE and CLT

) -,
L

CLT

which each rat had been induced first with a
1% acetic acid solution. The average number
of rats writhing for 30 minutes is presented
in Figure 2 for CLE, and Figure 3 for CLT.
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FIGURE 3 The number of writhing in each range of time in each CLT group

The writhing activity in Wistar rats after
administration of CLE showed that at 5-10
minutes, there was a significant difference
between the negative control group and the
CLE 8.1 mg/200 g BW group (p = 0.042), CLE
16.2 mg/200 g BW (p = 0.044), and ibuprofen
(p = 0.019). At 10-15 minutes, there was a
significant difference between the negative
control group's attitude towards the
ibuprofen group (p = 0.036) and the CLE 16.2
mg/200 g BW group's attitude towards the
ibuprofen group (p = 0.041). At 15-20
minutes, there was a significant difference
between the CLE 16.2 mg/200 g BW group
and the ibuprofen group (p = 0.012). At 20-25
minutes, there was a significant difference
between the negative control group towards
the CLE 8.1 mg/200g BW group (p = 0.041)
and the ibuprofen group (p = 0.031) and the
CLE 16.2 mg/200 g BW group towards the
ibuprofen group (p = 0.031). At 25-30
minutes, there was a significant difference
between the CLE 16.2 mg/200 g BW group
and the ibuprofen group (p = 0.029).

The writhing activity in wistar rats after
administration of CLT showed that at 5-10
minutes, there was a significant difference
between the negative control group and the
CLT 48.6 mg/200 g BW (p = 0.042), CLT 97.2
mg/200 g BW (p = 0.044), and ibuprofen (p =
0.019). At 10-15 minutes, there was a
significant difference between the negative
control group and the ibuprofen group (p =
0.036). The CLT 97.2 mg/200g BW group
differed significantly from the ibuprofen
group (p = 0.041). At 15-20 minutes, there
was a significant difference between the CLT
97.2 mg/200 g BW group and ibuprofen (p =
0.012). At 20-25 minutes, there was a
significant difference between the negative
control group and the CLT group at 48.6
mg/200 g BW (p = 0.041) and Ibuprofen (p =
0.031); the CLT group at 97.2 mg/200 g BW
was at ibuprofen (p = 0.024). At 25-30
minutes, there was a significant difference
between the CLT (97.2 mg/200g BW) and
ibuprofen groups (p = 0.029).

TABLE 1 Percentage of rats writhing inhibition in each CLE group. Each value is expressed as

the mean + SD
Groups
Negative Control
CLE (4.05mg/200 g BW)
CLE (8.1 mg/200 g BW)
CLE (16.2 mg/200 g BW)
Ibuprofen (7.2 mg/ 200 g BW)

% Writing Inhibition
0
66.03 + 26.26
80.61+7.3
7341109
91.79 £5.29
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TABLE 2 Percentage of rats writhing inhibition in each CTE group. Each value is expressed as

the mean + SD.
Groups
Negative Control
CLT (24.3 mg/200 g BW)
CLT (48.6 mg/200 g BW)
CLT (97.2mg/200 g BW)
Ibuprofen (7.2 mg/200 g BW)

Table 1 indicates the percentage of rats
writhing in inhibition in each CLE group,
while Table 2 presents the percentage of rats
writhing in inhibition in each CTE group.
Based on the results in both tables and also in
Figures 2 and 3, it is known that the best
antinociceptive effect for CLE is dose 2, which
is 8.1 mg/200 g BW, and for CLT it is also
dose 2, namely CLT (48.6 mg/200 g BW).

The research was conducted using the
writhing test method on male Wistar rats
induced by 1% acetic acid. Acetic acid is used
as an irritant to produce localized, acute
inflammatory reactions. The mechanism is
the release of arachidonic acid through the
COX-2 pathway, which then produces
prostaglandin E2 and prostaglandin F2-a in
the intraperitoneal [21]. These
prostaglandins cause an increase in capillary
permeability, causing pain. Rats will respond
in the form of writhing and are evaluated for
the amount of stretching they do for 30
minutes [5]. This observation period is based
on the duration of ibuprofen action, which
serves as a positive control. Subjective pain
response to stretching is observed. The
response of writhing movements, which is
abdominal contractions, can indicate pain in
rats. Both sets of legs are retracted, and the
abdomen touches the stand's base. Ibuprofen
was used as a positive control because it is a
common NSAID that works by inhibiting the
formation of prostaglandins, which can
inhibit pain responses [22].

In general, the findings of both the CLE
and CLT studies revealed antinociceptive
activity in all of the treatment groups, which
was shown to be significantly different from

% Writing Inhibition
0
76.69 + 26.28
80.61+7.3
79.6 £ 10.89
91.79 +5.29

the control group that did not receive
treatment. In point of fact, it was not
significantly different from the ibuprofen
positive control in some of the treatment
groups, and in others, it even exceeded it. The
second dose group was the most effective for
both CLE and CLT. The best doses for CLE
were 8.1 mg/200g BW, and the best doses for
CLT were 48.6 mg/200 g BW. When
converted into a tablet with a weight of 900
mg, this second dose group has the same
effect as giving three tablets to a human
being on a daily basis (1 CLT tablet weighing
900 mg is equivalent to 150 mg CLE).

The presence of phytoestrogens in C.
cainito leaves is the primary contributor to
the plant's antinociceptive  activity.
Phytoestrogen compounds have biological
effects that are comparable to estrogen and
have the potential to replace estrogen

function in estrogen receptor (ER)-
dependent as well as ER-independent
manners [23]. When it comes to

antinociceptive activity, phytoestrogen will
act in an ER-dependent manner by binding to
ER. This binding will then inhibit
proinflammatory transcription factors such
as NF-kb, COX-2 expression, and various
proinflammatory  cytokines and pain
mediators such as IL-1, IL-6, and TNF-o.
Phytoestrogen will also act in an ER-
dependent manner when
antinociceptive activity [24,25]. According to

it comes to

these findings, the leaves of C. cainito have
the potential to be used as an alternative
treatment for diseases such as OA brought on
by a lack of estrogen, such as in the body.
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Conclusion

The optimal dose for CLE was 4.05 mg/200 g
BW, while the optimal dose for CLT was 48.6
mg/200 g BW, resulting in percentages of
writhing inhibition of 80.61+7.3 and
80.62+7.3, respectively. These findings
indicate that CLE and CLT are safe and have
analgesic properties, so they could be
developed as alternative anti-OA treatments.

Conflict of interest

All the authors declare that there is no
conflict of interest in this article.

Acknowledgements

Researchers would like to thank the BioSains
Institute, Brawijaya University, Malang,
Indonesia, for providing the location and
facilities for conducting research.

Orcid:

M. Artabah Muchlisin:
https://orcid.org/0000-0002-0257-4089
Syafirda Arma’atu Solekhah:
https://orcid.org/0009-0004-4015-5776
Muhammad Nauval Nadhirul Fuadi:
https://orcid.org/0009-0009-7613-1588
Rachma Izza Fawzia:
https://orcid.org/0009-0009-0037-4858
Novia Maulina:
https://orcid.org/0000-0002-7948-0101
Burhan Ma’arif:
https://orcid.org/0000-0001-9182-343X

References

[1] K.L. Barker, F. Toye, K. Seers, A synthesis
of qualitative research to understand the
complexity behind
making for osteoarthritis, Osteoarthr Cartil
Open, 2023, 5, 100355. [Crossref], [Google
Scholar], [Publisher]

[2] Y. Zhang, ]. Yang, T. Yu, L. Ma, Y. Cheng, X.
Li, Epidemiological
Osteoarthritis  in

treatment decision-

Characteristics  of
Yichang  City-Hubei

Eurasian
Chemical

- Page |1061

Communications @m

Province, China, 2017-2018, China CDC Wkly,
2021, 3, 335. [Crossref], [Google Scholar],
[Publisher]

[3] Ministry of Health of the Republic of
Indonesia, RISKESDAS National Report 2018
Health Research and Development Agency,
2018. [Crossref], [Google Scholar],
[Publisher]

[4] Y. Mei, ].S. Williams, E.K. Webb, A.K. Shea,
M.]. MacDonald, B.K. Al-Khazraji, Roles of

Hormone Replacement Therapy and
Menopause on Osteoarthritis and
Cardiovascular  Disease  Outcomes: A

Narrative Review, Front Rehabil Sci., 2022, 3,
1. [Crossref], [Google Scholar], [Publisher]

[5] H. Liu, SM. Zheng, H.F. Xiong, M.S.
Alwahibi, X. Niu, Biosynthesis of copperoxide
nanoparticles using Abies spectabilis plant
extract and analyzing its antinociceptive and
anti-inflammatory potency in various mice
models, Arab. ]. Chem., 2020, 13, 6995.
[Crossref], [Google Scholar], [Publisher]

[6] A. Mobasheri, Future cell and gene
therapy for osteoarthritis (OA): Potential for
using protein  production
platforms, irradiated and transfected protein
packaging cell lines for over-production of
therapeutic proteins and growth factors, Adv
Exp Med Biol, 2020, 1247, 17. [Crossref],
[Google Scholar], [Publisher]

[7] S.S. Fandinata, A. Purnamayanti, P.R.
Utami, The effectiveness and safety of
diclofenac sodium and piroxicam therapy in
osteoarthritis patients at the Surabaya city
health center, J. I[Im. Manuntung., 2020, 6,
306. [Crossref], [Google Scholar], [Publisher]

[8] A. Bunardi, S. Rizkifani, N. Nurmainah,
Study of Self-medication Knowledge Level
and Behavior on the Use of Analgesic Drugs
in Health Students, ] Mhs Farm Fak Kedokt
UNTAN, 2021, 4, 109. [Crossref], [Google
Scholar], [Publisher]

[9] H.V Doan, T.P. Le, Chrysophyllum cainito:
A Tropical Fruit with Multiple Health
Benefits, Evidence-based Complement Altern
Med., 2020, 2020. [Crossref], [Google
Scholar], [Publisher]

mammalian


https://orcid.org/0000-0002-0257-4089
https://orcid.org/0009-0004-4015-5776
https://orcid.org/0009-0009-7613-1588
https://orcid.org/0009-0009-0037-4858
https://orcid.org/0000-0002-7948-0101
https://orcid.org/0000-0001-9182-343X
https://doi.org/10.1016/j.ocarto.2023.100355
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+synthesis+of+qualitative+research+to+%E2%80%8Eunderstand+the+complexity+behind+treatment+%E2%80%8Edecision-making+for+osteoarthritis%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+synthesis+of+qualitative+research+to+%E2%80%8Eunderstand+the+complexity+behind+treatment+%E2%80%8Edecision-making+for+osteoarthritis%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S2665913123000225
https://doi.org/10.46234%2Fccdcw2021.090
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B2%5D%E2%80%8E%09Zhang+Y.%2C+Yang+J.%2C+Yu+T.%2C+Ma+L.%2C+Cheng+Y.%2C+Li+%E2%80%8EX.+Epidemiological+Characteristics+of+%E2%80%8EOsteoarthritis+in+Yichang+City+%E2%80%94+Hubei+%E2%80%8EProvince%2C+China%2C+2017%E2%80%932018.+China+CDC+Wkly%2C+%E2%80%8E%E2%80%8E2021%2C+3%2816%29%3A+335%E2%80%939%E2%80%8E&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8393073/
https://repository.badankebijakan.kemkes.go.id/id/eprint/3514/
https://kesmas.kemkes.go.id/assets/upload/dir_519d41d8cd98f00/files/Hasil-riskesdas-2018_1274.pdf
https://kesmas.kemkes.go.id/assets/upload/dir_519d41d8cd98f00/files/Hasil-riskesdas-2018_1274.pdf
https://doi.org/10.3389/fresc.2022.825147
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B4%5D%E2%80%8E%09Mei+Y.%2C+Williams+J.S.%2C+Webb+E.K.%2C+Shea+%E2%80%8EA.K.%2C+MacDonald+M.J.%2C+Al-Khazraji+B.K.+Roles+of+%E2%80%8EHormone+Replacement+Therapy+and+%E2%80%8EMenopause+on+Osteoarthritis+and+%E2%80%8ECardiovascular+Disease+Outcomes%3A+A+%E2%80%8ENarrative+Review.+Front+Rehabil+Sci%2C+2022%2C+%E2%80%8E%E2%80%8E3%3A1%E2%80%9311%E2%80%8E&btnG=
https://www.frontiersin.org/articles/10.3389/fresc.2022.825147/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Rehabilitation_Sciences&id=825147
https://doi.org/10.1016/j.arabjc.2020.07.006
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B5%5D%E2%80%8E%09Liu+H.%2C+Zheng+S.M.%2C+Xiong+H.F.%2C+Alwahibi+%E2%80%8EM.S.%2C+Niu+X.+Biosynthesis+of+copperoxide+%E2%80%8Enanoparticles+using+Abies+spectabilis+plant+%E2%80%8Eextract+and+analyzing+its+antinociceptive+and+%E2%80%8Eanti-inflammatory+potency+in+various+mice+%E2%80%8Emodels.+Arab+J+Chem%2C+2020%2C+13%289%29%3A6995%E2%80%937006+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S1878535220302549
https://doi.org/10.1007/5584_2019_457
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B6%5D%E2%80%8E%09Mobasheri+A.+Future+cell+and+gene+%E2%80%8Etherapy+for+osteoarthritis+%28OA%29%3A+Potential+for+%E2%80%8Eusing+mammalian+protein+production+%E2%80%8Eplatforms%2C+irradiated+and+transfected+protein+%E2%80%8Epackaging+cell+lines+for+over-production+of+%E2%80%8Etherapeutic+proteins+and+growth+factors.+Adv+%E2%80%8EExp+Med+Biol.%2C+2020%2C+1247%3A17%E2%80%9331+%E2%80%8E&btnG=
https://link.springer.com/chapter/10.1007/5584_2019_457
https://doi.org/10.51352/jim.v6i2.392‎
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=EFEKTIVITAS+DAN+KEAMANAN+TERAPI+NATRIUM+DIKLOFENAK+DAN+PIROKSIKAM+PADA+PASIEN+OSTEOARTHRITIS+DI+PUSKESMAS+KOTA+SURABAYA+Submitted&btnG=
https://www.jurnal.stiksam.ac.id/index.php/jim/article/download/392/195
https://jurnal.untan.ac.id/index.php/jmfarmasi/article/view/47107/75676589503
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Studi+Tingkat+Pengetahuan+dan+Perilaku+Swamedikasi+Penggunaan+Obat+Analgesik+Pada+Mahasiswa+Kesehatan+Angelica&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Studi+Tingkat+Pengetahuan+dan+Perilaku+Swamedikasi+Penggunaan+Obat+Analgesik+Pada+Mahasiswa+Kesehatan+Angelica&btnG=
https://jurnal.untan.ac.id/index.php/jmfarmasi/article/view/47107
https://doi.org/10.1155/2020/7259267
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B9%5D%E2%80%8E%09Doan+H.V%2C+and+Le+T.%2CP.+Chrysophyllum+%E2%80%8Ecainito%3A+A+Tropical+Fruit+with+Multiple+Health+%E2%80%8EBenefits.+Evidence-based+Complement+Altern+%E2%80%8EMed.%2C+2020%2C+2020&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B9%5D%E2%80%8E%09Doan+H.V%2C+and+Le+T.%2CP.+Chrysophyllum+%E2%80%8Ecainito%3A+A+Tropical+Fruit+with+Multiple+Health+%E2%80%8EBenefits.+Evidence-based+Complement+Altern+%E2%80%8EMed.%2C+2020%2C+2020&btnG=
https://www.hindawi.com/journals/ecam/2020/7259267/

Page |1062 > Eurasian
@m Egﬁ:mﬁrlllications
[10] N.I. Utaminingtyas, B. Ma’arif, D.S.
Megawati, R.R.D. Atmaja, Activity of 70%
Ethanol Extract of Chrysophyllum cainito in
Increasing Vertebrae
Density in Female Mice, Maj Obat Tradis.,
2018, 23, 119. [Crossref], [Google Scholar],
[Publisher]

[11] LY. Ningsih, S. Zulaikhah, M.A. Hidayat,
B. Kuswandi, Antioxidant Activity of Various
Kenitu (Chrysophyllum Cainito L.) Leaves
Extracts from Jember, Indonesia, Agric Agric
Sci Procedia., 2016, 9, 378.
[Google Scholar], [Publisher]
[12] B. Ma’arif, A. Aditama, R. Muti’ah, W.S.
Bagawan, R. Amiruddin, R. Rukiana, Profil
Metabolit Berbagai Ekstrak
Chrysophyllum cainito L. Menggunakan
UPLC-QTOF-MS/MS, ] Tumbuh Obat Indones.,
2019, 12, 10. [Crossref], [Google Scholar],
[Publisher]

[13] P. Riwanti, M.S. Arifin, F.A. Muslikh, D.
Amalia, . Abada, A.P. Aditama, B. Ma’arif,
Effect of chrysophyllum cainito 1. Leaves on
bone formation in vivo and in silico, Trop |
Nat Prod Res, 2021, 5, 260. [Crossref],
[Google Scholar], [Publisher]

[14] A. Makiyah, S. Tresnayanti, Acute
toxicity test as measured by determination of
LD50 of ethanol extract of Iles-iles tuber
(Amorphophallus variabilis Bl.) in Wistar
Strain White Mice, Maj Kedokt Bandung,
2017, 49, 145-155.
Scholar], [Publisher]
[15] OECD. Test Guideline 425: Acute Oral
Toxicity- Up-and-Down Procedure. Guidel
Test Chem. 2022, 26. [Crossref], [Google
Scholar], [Publisher]

[16] SW. Adi, W.A. Dwi, I. Fitriana, S.P.
Wikan, testing of acute toxicity of herbal
Medicines in mice based on the organization
for economic co-operation and development
(OECD), J Sain Vet, 2015, 33, 234-239.
[Crossref], [Google Scholar], [Publisher]

[17] Food and drug supervisory agency of the
Republic of Indonesia, Regulation of the drug
and food control agency number 10 of 2022
concerning guidelines for In Vivo preclinical

Trabecular Bone

[Crossref],

Daun

[Crossref], [Google

M.A. Muchlisinet al.

toxicity testing, The food and drug
supervisory agency of the Republic of
Indonesia, 2022. [Crossref], [Google Scholar],
[Publisher]

[18] W.H.A. Bakarbessy, A.C. Wullur, W.A.
Lolo, Analgesic Effect Test of Ethanol Extract
of Breadfruit Leaves (Artocarpus altilis) on
Wistar ~ Strain ~ White  Mice  (Rattus
Norvegicus), Pharmacon | IIm Farm., 2016, 5,
220. [Crossref], [Google Scholar], [Publisher]
[19] Q. Bajuber, D.N. Indiastuti, E. Kusuma,
Analgesic Effect of Zingiber cassumunar Roxb
Ethanol Extract. in Mice with the Writing Test
Method, J. Med. Vet, 2020, 3, 45-50.
[Crossref], [Google Scholar], [Publisher]

[20] E.S. Syamsul, F. Andani, S. Budianti,
Analgesic activity study of ethanolic extract
of callicarpa longifolia Lamk, In Mice. Tradit.
Med. J., 2016, 21, 99-103. [Crossref], [Google
Scholar], [Publisher]

[21] F.F. Rahmadanita, M. Agil, N.
Purwitasari, Analgesic activity of marsilea
crenata leaf N-hexane extract presl. with the
wriggling method in mice, J. Islam Pharm.,
2022, 6, 68-72. [Crossref], [Google Scholar],
[Publisher]

[22] S.P. Jan, The role of nonsteroidal anti-
inflammatory drugs (NSAIDs) and non-
NSAID analgesics in pain management,
Medicinus, 2022, 35, 51-54. [Crossref],
[Google Scholar], [Publisher]

[23] B. Ma’arif, H. Fitri, N.L. Saidah, L.A. Najib,
AH. Yuwafi, R.R.D. Atmaja, F.R. Inayatillah, M.
R. Dianti, H. Laswati, M. Agil, Prediction of
compounds with antiosteoporosis activity in
Chrysophyllum cainito L. leaves through in
silico approach, J Basic Clin. Physiol
Pharmacol., 2021, 32, 803-808. [Crossref],
[Google Scholar], [Publisher]

[24] A. Au, A. Feher, L. McPhee, A. Jessa, S. Oh,
G. Einstein, Estrogens, inflammation and
cognition, Front Neuroendocrinol., 2016, 40,
87. [Crossref], [Google Scholar], [Publisher]


https://doi.org/10.22146/mot.37590‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B10%5D%E2%80%8E%09Utaminingtyas+N.I.%2C+Ma%E2%80%99arif+B.%2C+Megawati+%E2%80%8ED.S.%2C+Atmaja+R.R.D.+Activity+of+70%25+Ethanol+%E2%80%8EExtract+of+Chrysophyllum+cainito+in+%E2%80%8EIncreasing+Vertebrae+Trabecular+Bone+Density+%E2%80%8Ein+Female+Mice.+Maj+Obat+Tradis.+2018%2C+%E2%80%8E%E2%80%8E23%283%29%3A119+%E2%80%8E&btnG=
http://repository.uin-malang.ac.id/4189/
https://doi.org/10.1016/j.aaspro.2016.02.153
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B11%5D%E2%80%8E%09Ningsih+I.Y.%2C+Zulaikhah+S.%2C+Hidayat+M.A.%2C+%E2%80%8EKuswandi+B.+Antioxidant+Activity+of+Various+%E2%80%8EKenitu+%28Chrysophyllum+Cainito+L.%29+Leaves+%E2%80%8EExtracts+from+Jember%2C+Indonesia.+Agric+Agric+%E2%80%8ESci+Procedia.%2C+2016%2C+9%3A378%E2%80%9385.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S221078431630153X
http://repository.uin-malang.ac.id/4825/1/2019_JTOI_All-profliling_Kenitu.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B12%5D%E2%80%8E%09Ma%E2%80%99arif+B.%2C+Aditama+A.%2C+Muti%E2%80%99ah+R.%2C+%E2%80%8EBagawan+W.S%2C+Amiruddin+R.%2C+Rukiana+R.+Profil+%E2%80%8EMetabolit+Berbagai+Ekstrak+Daun+%E2%80%8EChrysophyllum+cainito+L.+Menggunakan+%E2%80%8EUPLC-QTOF-MS%2FMS.+J+Tumbuh+Obat+Indones.+%E2%80%8E%E2%80%8E2019%2C+12%281%29%3A10%E2%80%9324%E2%80%8E&btnG=
http://repository.uin-malang.ac.id/4825/
10.26538/tjnpr/v5i2.8‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+chrysophyllum+cainito+l.+Leaves+on+%E2%80%8Ebone+formation+in+vivo+and+in+silico%E2%80%8E&btnG=
http://repository.uin-malang.ac.id/7926/
https://doi.org/10.15395/mkb.v49n3.1130
https://scholar.google.com/scholar?hl=id&as_sdt=2007&q=Makiyah+A.%2C+Tresnayanti+S.+Acute+Toxicity+Test+as+Measured+by+Determination+of+LD50+of+Ethanol+Extract+of+Iles-iles+Tuber+%28Amorphophallus+variabilis+Bl.%29+in+Wistar+Strain+White+Mice&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=2007&q=Makiyah+A.%2C+Tresnayanti+S.+Acute+Toxicity+Test+as+Measured+by+Determination+of+LD50+of+Ethanol+Extract+of+Iles-iles+Tuber+%28Amorphophallus+variabilis+Bl.%29+in+Wistar+Strain+White+Mice&btnG=
https://journal.fk.unpad.ac.id/index.php/mkb/article/view/1130
https://www.oecd.org/env/test-no-425-acute-oral-toxicity-up-and-down-procedure-9789264071049-en.htm
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=OECD.+Test+Guideline+425%3A+Acute+Oral+Toxicity+-+Up-and-Down+Procedure.&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=OECD.+Test+Guideline+425%3A+Acute+Oral+Toxicity+-+Up-and-Down+Procedure.&btnG=
https://www.oecd-ilibrary.org/test-no-425-acute-oral-toxicity-up-and-down-procedure_5lmqcr2k7ms0.pdf
https://doi.org/10.22146/jsv.17924
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=pengujian+Toksisitas+Akut+Obat+Herbal+Pada+Mencit+Berdasarkan+Organization+for+Economic+Co-operation+and+Development+%28OECD%29&btnG=
https://journal.ugm.ac.id/jsv/article/view/17924
https://peraturan.bpk.go.id/Details/223969/peraturan-bpom-no-10-tahun-2022
https://peraturan.bpk.go.id/Details/223969/peraturan-bpom-no-10-tahun-2022
https://peraturan.bpk.go.id/Home/Details/223969/peraturan-bpom-no-10-tahun-2022
https://doi.org/10.35799/pha.5.2016.12193
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=UJI+EFEK+ANALGESIK+EKSTRAK+ETANOL+DAUN+SUKUN+%28Artocarpus+altilis%29+PADA+TIKUS+PUTIH+GALUR+WISTAR+%28Rattus+norvegicus%29&btnG=
https://ejournal.unsrat.ac.id/v3/index.php/pharmacon/article/view/12193
https://doi.org/10.20473/jmv.vol3.iss1.2020.45-50
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Efek+Analgesik+Ekstrak+Etanol+Zingiber+cassumunar+Roxb.+pada+Tikus+dengan+Tes+Menulis&btnG=
https://e-journal.unair.ac.id/JMV/article/view/15782
https://doi.org/10.22146/tradmedj.12824‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B20%5D%E2%80%8E%09Syamsul+E.S.%2C+Andani+F.%2C+Budianti+S.+%E2%80%8EAnalgesic+Activity+study+Of+Ethanolic+Extract+%E2%80%8EOf+Callicarpa+longifolia+Lamk.+In+Mice.+Tradit+%E2%80%8EMed+J.%2C+2016%2C+21%282%29%3A99%E2%80%93103%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B20%5D%E2%80%8E%09Syamsul+E.S.%2C+Andani+F.%2C+Budianti+S.+%E2%80%8EAnalgesic+Activity+study+Of+Ethanolic+Extract+%E2%80%8EOf+Callicarpa+longifolia+Lamk.+In+Mice.+Tradit+%E2%80%8EMed+J.%2C+2016%2C+21%282%29%3A99%E2%80%93103%E2%80%8E&btnG=
https://journal.ugm.ac.id/TradMedJ/article/view/12824
https://doi.org/10.18860/jip.v6i2.14118
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Aktivitas+Analgesik+Ekstrak+N-Heksana+Daun+Marsilea+crenata+Presl.+dengan+Metode+Geliat+pada+Mencit&btnG=
https://ejournal.uin-malang.ac.id/index.php/jip/article/view/14118
https://doi.org/10.56951/medicinus.v35i1.90‎
https://scholar.google.com/scholar?hl=id&as_sdt=2007&q=Peran+Analgesik+Nonsteroidal+Anti-inflammatory+Drugs+%28NSAID%29+dan+Analgesik+Non-NSAID+dalam+Penanganan+Nyeri&btnG=
https://scholar.archive.org/work/w7os57r2pvebzbbbazqgsvwoa4/access/wayback/https:/medicinus.co/journal/article/download/medicinus-vol35-no1-51-54/medicinus-vol35-no1-51-54
https://doi.org/10.1515/jbcpp-2020-0393
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B23%5D%E2%80%8E%09Ma%E2%80%99Arif+B.%2C+Fitri+H.%2C+Saidah+N.L.%2C+Najib+%E2%80%8EL.A.%2C+Yuwafi+A.H.%2C+Atmaja+R.R.D.%2C+et+al.+%E2%80%8EPrediction+of+compounds+with+%E2%80%8Eantiosteoporosis+activity+in+Chrysophyllum+%E2%80%8Ecainito+L.+leaves+through+in+silico+approach.+J+%E2%80%8EBasic+Clin+Physiol+Pharmacol.%2C+2021%2C+%E2%80%8E%E2%80%8E32%284%29%3A803-808+%E2%80%8E&btnG=
https://www.degruyter.com/document/doi/10.1515/jbcpp-2020-0393/html
https://doi.org/10.1016/j.yfrne.2016.01.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Estrogens%2C+inflammation+and+cognition%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S0091302216300024

The antinociceptive effect of chrysophyllum ...

[25] E.B. Engler-Chiurazzi, C.M. Brown, J.M.
Povroznik, J.W. Simpkins, Estrogens as
neuroprotectants: Estrogenic actions in the
context of cognitive aging and brain injury,
Prog Neurobiol., 2017, 157, 188. [Crossref],
[Google Scholar], [Publisher]

Eurasian
Chemical

- Page |1063
Communications @m

How to cite this articlez M. Artabah
Muchlisin, Syafirda Solekhah,
Muhammad Nauval Nadhirul Fuadi, Novia
Maulina, Burhan Ma'’arif*. The
antinociceptive effect of chrysophyllum
cainito L. leaves extract and tablet in wistar
rats. Eurasian Chemical Communications,
2023, 5(12), 1055-1063. Link:
https://www.echemcom.com/article_18179
1.html

Arma’atu

Copyright © 2023 by SPC (Sami Publishing Company) + is an open access article distributed

under the Creative Commons

(https://creativecommons.org/licenses/by/4.0/),

Attribution

License(CC  BY) license
which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.



https://doi.org/10.1016/j.pneurobio.2015.12.008
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B25%5D%E2%80%8E%09Engler-Chiurazzi+E.B.%2C+Brown+C.M.%2C+%E2%80%8EPovroznik+J.M.%2C+Simpkins+J.W..+Estrogens+as+%E2%80%8Eneuroprotectants%3A+Estrogenic+actions+in+the+%E2%80%8Econtext+of+cognitive+aging+and+brain+injury.+%E2%80%8EProg+Neurobiol.%2C+2017%2C+157%3A188%E2%80%93211%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0301008215300630
https://www.echemcom.com/article_181791.html
https://www.echemcom.com/article_181791.html
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

