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Sexual desire is essential for a harmonious sexual life, and its decrease can
disrupt family stability. Globally, approximately 31% of men experience
erectile dysfunction (ED). Although medications like Sildenafil are available,
they pose side effects such as cyanosis, blurred vision, and hypertension. In
East Nusa Tenggara, Indonesia, Uvaria rufa Blume has been traditionally used
as an aphrodisiac. This study evaluates the acute toxicity and aphrodisiac
efficacy of U. rufa bark extract (URE) in mice (Mus musculus). The bark was
obtained using 70% ethanol, and acute toxicity was assessed via LDsq
estimation and histological examination of liver and kidney tissues following
URE administration using the fixed-dose method. Aphrodisiac efficacy was
determined by measuring Leydig and Sertoli cell counts, seminiferous tubule
diameter, and testicular weight after URE administration at doses of 0.425,
0.85, and 1.7 mg/20 gBW. A single 0.13 mg/20 gBW dose of Sildenafil served
as a positive control. The acute toxicity test indicated an LDs, of 3.435 mg/kg,
classifying URE as slightly toxic, while histological analysis showed no signs of
necrosis, degeneration, inflammation, or cholangitis. The aphrodisiac
assessment identified 0.85 mg/20 gBW as the optimal dose, significantly
enhancing Leydig and Sertoli cell counts, seminiferous tubule diameter, and
testicular weight. These results indicate that URE is both safe and effective as
aphrodisiac, supporting its potential as a natural alternative for addressing
sexual dysfunction.
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Introduction

Sexual desire is a fundamental and essential
aspect for individuals in attaining a satisfying and
balanced sexual experience. A decrease in sexual
desire disturbs the balance of a marriage,
frequently resulting from sexual disorders or
dysfunction [1]. According to National Health and
Social Life Survey (NHSLS) of the United States,
dysfunction indicates that
dysfunction is a disruption in sexual function,
affecting about 31% of men experiencing sexual
dysfunction at some stage in their lives [2]. In
Indonesia, the prevalence of sexual dysfunction
among men is 10% across all age groups, with
over 50% found in men aged 50-70 years [3].

Male sexuality regulated by
physiological that significantly
influence quality of life [4]. These mechanisms
the

sexual sexual

is intricate

mechanisms
involve neurological, circulatory, and
systems, physical,

psychological, and hormonal changes can trigger

endocrine where
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sexual dysfunction. Conditions such as
Parkinson’s, cardiovascular disorders, and
diabetes, which affect these systems, can
contribute to  sexual dysfunction [5].
Consequently, sexual dysfunction is a
multifaceted issue that affects overall quality of
life [6].

The standard treatment for sexual dysfunction
typically includes the use of phosphodiesterase
inhibitor medications, like sildenafil. Sildenafil
functions by inhibiting phosphodiesterase
isoenzymes, particularly type 5, to decrease
catabolism and increase current cyclic Guanine
Monophospate (cGMP) concentrations in the
corpora cavernosa [7]. Nevertheless, sildenafil
affects the phosphodiesterase type 6 isoenzyme
in the retina, potentially causing side effects such
blurred
intraocular

as vision, cyanopsia, increased

pressure, retinal and choroidal
vasodilatation, altered blood flow, and non-
arteritic anterior optic neuropathy (NAION) [8].

Similarly, sildenafil encounters some challenges



M.M. Taek et al. / Adv. J. Chem. A 2025, 8 (10), 1661-1672

such as limited availability and high cost
Therefore, there is a necessity for safer and more
cost-effective treatment alternatives, such as
ethnomedicine-based herbal products. A plant
with potential as a natural aphrodisiac is Uvaria
rufa (known as Lelak or Koke or Koknaba -in
local languages of Timor Island, Indonesia). This
plant is traditionally utilized by the people of
East Nusa Tenggara Province,
address male sexual dysfunction. The local
people use a decoction made from the bark of U.
rufa for that purpose. Phytochemical studies
have shown that the ethanol extract of U. rufa
bark contains flavonoids, alkaloids, significantly
oxidized cyclohexane, rutin, isoquercetin,
kaempferol 3-0-3-D-galactopyranoside,
astragalin, isoquercitrin-6-acetate, benzoylated
derivatives, flavonols, kaempferol, quercetin, and
lignan glycosides [9].

To develop standardized herbal medicine from
U. rufa, it is crucial to have supporting data on
the safety of the extract is essential. Therefore, it
is essential to conduct toxicity tests on animals to
ensure the safety of aphrodisiac use, including
both toxicity and activity tests. The acute toxicity
test aims to detect toxic effects within a short
period after administering a single or repeated
dose within 24 hours [10]. The Lethal Dose 50
(LDso) value is used to determine acute toxicity,
defined as the dose that can statistically kill 50%
of the test animal population [11]. The
aphrodisiac effect of U. rufa was tested in vivo
using parameters such as the number of Leydig
cells, cells, the of the
seminiferous tubules, and testicular weight.

Indonesia to

Sertoli diameter

Materials and Methods
Materials

U. rufa plants were obtained from Kupang, East
Tenggara, The following
chemicals were used: 70% alcohol, 70% ethanol,
Tween 80, DMSO, distilled water, 80% alcohol,
96% alcohol, absolute alcohol, 10% formalin,

Nusa Indonesia.
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ketamine, xylazine, hematoxylin, eosin, and xylol
purchased from Merck (Darmstadyt,
Germany). Male mice (M. musculus), aged 12-14
months and weighing 15-30 grams,
obtained from the Healthy Animal
Laboratory, Malang, Indonesia. The study was
approved by the Research Ethics Commission
(Animal Care and Use Committee) at Brawijaya
University, Malang, East Java, Indonesia (065-
KEP-UB-2024).

were

were
Clinical

Extract preparation

The bark of U. rufa was processed into a fine
powder. Extraction was conducted using the
maceration method with 70% ethanol, at a
powder-to-solvent ratio of 1:15. The obtained
filtrate was then concentrated using a rotary
evaporator at 50 °C, with a pressure of 175 psi
and a rotation speed of 70 rpm. The process was
ended by evaporating the remaining solvent

using an oven at 50 °C until a thick extract was
obtained. This treatment obtained 93.8 grams of
dry extract from 525 grams of simplicia, and a
yield of 17.86%. The preparation of the stock
solution was carried out using 400 mg of 70%
ethanol extract from the U. rufa bark (URE)
which was then suspended in a mixture of 0.5%
DMSO and 1% Tween 80, after which it was
diluted in the concentration required for toxicity
and activity tests.

Toxicity test of U. rufa

Toxicity testing was conducted using the fixed
dose method with doses of 5, 50, 300, and 2000
mg/kg BW to [12].
Parameters observed included mouse behavior,
LD50 calculations, and organ histopathology. A
total of 30 mice were randomly divided into 5

assess toxic effects

treatment groups and acclimatized for 5 days
[13]. The treatment groups included: (NC)
Negative control receiving Tween 80 suspension
and DMSO; (T1) receiving 5 mg/kg BW URE
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suspension; (T2) receiving 50 mg/kg BW URE
suspension; (T3) receiving 300 mg/kg BW URE
suspension; and (T4) receiving 2000 mg/kg BW
URE suspension. Acute toxicity adhered OECD-
420 protocols [14]. Observations were made
during the first 4 hours, with special attention
given to the first 30 minutes, and continued at 24
hours, including evaluations of skin and fur, eyes,
lethargy, convulsions, tremors, diarrhea, and
death [15]. The number of deaths was recorded
to determine the LD50 value, and the data were
analyzed using probit statistics [16]. On the 15t
day, mice were euthanized, and liver and kidney
organs were removed for histopathological
examination, performed in 5 fields of view at
400x magnification [17].

Aphrodisiac activity of U. rufa

Aphrodisiac activity was assessed by measuring
Leydig cell count, Sertoli cell count, the diameter
of the seminiferous tubules,
weight. The treatment groups were: (NC)
Negative control receiving 1% Tween 80
suspension in 0.5% DMSO; (PC) Positive control
receiving sildenafil citrate suspension at a dose
of 0.13 mg/20 g BW mice/day; (A1) receiving
0.425 mg URE suspension/20 g BW mice/day;
(A2) receiving 0.85 mg URE suspension/20 g BW
mice/day; and (A3) receiving 1.7 mg URE
suspension/20 g BW mice/day. Each treatment
was administered orally at 0.5 ml per dose for 28
days. Following treatment,
euthanized, and testicular organs were removed.
The diameter of the seminiferous tubules was
measured using a light microscope with 100x
magnification (10x10)
Quantitative analysis of Leydig and Sertoli cells
was performed via a light microscope with 400x
magnification (40x10) in 5 fields of view.

and testicular

mice were

in 5 fields of view.

Results and Discussion

Toxicity test results of U. rufa

Intensive observation was carried out every 30
minutes for the first 4 hours and at the 24t hour
to observe toxic symptoms, such as changes in
the skin (normal, irritation, and itching) and fur
(normal and standing), eyes (normal,
enlarged/constricted pupils, lacrimation, ptosis),
lethargy (lethargy), convulsions (normal and
seizures), tremors (normal shaking),
diarrhea, and death [18]. Observations were
performed by three individuals for 5 minutes
each to detect toxic symptoms [19]. The study
results indicated that no abnormal changes were
observed, allowing the main test to proceed with
6 mice per group [20]. Additional observations
were carried out for 14 days to identify any
deaths among the experimental animals and to
document any toxic symptoms that appeared.
The average results of these toxic symptoms are
displayed in Figure 1.
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Figure 1. The average results of the toxic symptoms
of U. rufa bark extract.

Figure 1 shows that the NC group had a stable
behavioral pattern in all parameters, used as a
basis for comparing the treatment groups. Along
with the increase in the treatment dose, there
were increasingly significant changes in several
animal behavioral parameters [17]. At low doses
(T1), there were minor behavioral changes, but
these increased at higher doses (T4), especially
seizures, balance, movement, and
This suggests that the compound
significantly influences the physiological function

affecting
silence.
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of the animal. Physical traits such as skin, fur, and
eyes remain stable, suggesting that the effect of
the compound is stronger in functional areas
than structural ones. This graph illustrates the
relationship between dose and animal behavioral
response. At T4, the mice behavior was not
constant with death occurring on the 2nd and the
3rd days, one mouse each, so that a total of two
mice died by the 14t day, this is in accordance
with the fact that acute toxicity will affect
behavior, appetite and drinking, hair, skin, eyes,
convulsions, urination, defecation, salivation, and
reflexes in experimental animals [21]. Other
factors apart from high doses, like mouse
resistance and errors while using the test
material probe in the mouse's mouth, up to the
14-day treatment process can also lead to
mortality in mice [22].

Table 1. Average weight index results for days 1-14
NC T1 T2 T3 T4
Mean 27.605 27.173 25.855 25.851 24.969*
SD 2.205 2575 3.250 2.938 1.832
NB: *Sig NC (p<0.05).

Similarly, to assess the relationship between the
development of body weight in the tested
animals and toxic effects, the average daily body
weight gain parameter was used due to
differences in initial weights between groups.
This can facilitate monitoring of weight changes
over a 14-day period [23-24]. The results of the
post-hoc LSD test indicated that there were no
significant differences between groups (p = 0.05).

Table 2. Average weight of liver and kidney organs
Average Organ Weight + SD

Treatment (grams)
Group
Liver Kidney
NC 2.16 £ 0.01 0.71 +£0.03
T1 2.19+0.01* 0.73+£0.01
T2 2.12 £ 0.01* 0.70 £ 0.02
T3 2.13 +0.01* 0.70 £ 0.03
T4 2.11£0.01* 0.62 £ 0.03*

NB: *Sig NC (p<0.05).

The average weight index results are presented
in Table 2.

Measurements of organ weights
conducted following 14 days of observation for
signs of toxicity and changes in body weight in
the tested animals [25]. Organs such as the liver
and kidneys were surgically removed and
weighed to determine their weight [19]. The
results of the post-hoc LSD test revealed
significant differences in nearly all data (p <
0.05). The average organ weight results are
presented in Table 2. Histopathological
examination of the livers of mice was conducted
to assess necrosis, degeneration, inflammation,
and cholangitis [26]. Kidney injury in the mice
was marked by necrosis. Since the liver acts as a
detoxification organ, its impairment may indicate
the potential toxicity of a substance [27]. The
results of liver damage assessments in each
group of the tested animals are depicted in
Figure 2. Liver histopathological scoring was
conducted following the technique outlined by
Knodell et al. [28], which involves observing a
single field of view split into four sections [28].
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Figure 2. Liver histopathology.

At the microscopic level, hepatocyte necrosis is
marked by reduced vascularization, darkened
and dense chromatin (pyknosis), fragmented cell
nuclei (karyorrhexis), and pale, shapeless cell
nuclei (karyolysis) [29]. Hydropic degeneration,
on the other hand, is a degenerative disorder
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where cells expand to double their normal size.
This condition, which is more serious than
parenchymatous degeneration, is marked by the
development water-filled vacuoles in cells
lacking fat and the occurrence of clear areas in
the cytoplasm [30,31]. The mean results of the
observations of necrosis and degeneration are
showed in Figure 3.

.
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NC T1 T2 T3 T4

Groups
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Necrosis and Degeneration on Liver Lewel

Figure 3. Necrosis level and degeneration on liver, *:
Sig NC (p<0.05).

Figure 3 demonstrates that administration of T2
leads to the most significant necrosis and
degeneration relative to the NC. In contrast, T3
exhibits results similar to NC, with the post-hoc
LSD test showing no significant differences,
suggesting that T3 is the ideal dose.
Inflammation is a localized response to damage
in tissue. Lymphocyte infiltration in the central
vein occurs due to damage to endothelial cells
sensitive to toxins, starting in the central vein
and spreading to the portal area with extended
toxic exposure [27,32]. Furthermore, cholangitis
refers to inflammation of the bile ducts [33]. The
average observation results of cell infiltration,
inflammation, and cholangitis are illustrated in
Figure 4.

Figure 4 illustrates the extent of inflammatory
cell infiltration and cholangitis in the livers of
mice following treatment with different doses of
URE. The T2 dosage led to marked infiltration of
inflammatory cell and notabe cholangitis effects
in the liver tissue.
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Figure 4. Inflammatory cell infiltration and
cholangitis level in liver, *: Sig NC (p<0.05).

In contrast, administrating T3 results similar to
the NC, and the post-hoc LSD test revealed no
significant differences, suggesting that T3 is the
ideal dose. The kidneys function to eliminate
metabolic products and toxins via urine, and they
are involved in filtration, reabsorption, secretion,
maintaining fluid balance, and producing renin,
erythropoietin, and  prostaglandins  [34].
Histopathological examinations of the kidneys in
male mice exhibited necrotic damage from URE
treatment, as shown in Figure 5.

2 >\ PRSE +

=

Figure 5. Kidney histopathology.

Kidney histopathological scoring was conducted
by observing one field of view split into four
sections, with scores ranging from 0 to 3 based
on the level of necrotic damage [34]. The average
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results of necrosis examinations across five fields
of view are indicated in Figure 6.

I I *
I * I
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Groups

Figure 6. Kidney necrosis level, *: Sig NC (p<0.05).

Figure 6 reveals that Negative Control group
achieved the highest score, while group Group 3
recorded the lowest score, reflecting the most
significant reduction in kidney damage and
demonstrating the optimal protective effect (p <
0.05). Other doses also showed a decrease in
kidney damage compared to the Negative
Control. The LDso was determined through probit
analysis, with the LDs for the acute toxicity test
of 70% ethanol extract of U. rufa bark calculated
at 3,435 mg/kg, placing it as the mildly toxic
category (2000-5000 mg/kg) [13].

Aphrodisiac activity test results of U. rufa

In the aphrodisiac activity test, the number of
Leydig cells was assessed to evaluate androgen
synthesis normalcy, as Leydig cells are the main
location of androgen synthesis in mammals [35].
Leydig cells are located in the testicular
interstitium between the seminiferous tubules
[36]. The average results of observations for
Leydig cells and Sertoli cells are illustrated in
Figure 7.

The results of the post-hoc analysis in Figure 7
show that the number of both Leydig and sertoli
cells increased after administration of PC in the
treatment group compared to NC, with the
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highest A2 presenting a significant difference
(p<0.05) from NC.
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Figure 7. Quantitative analysis of Leydig and sertoli
cells, *: Sig NC (p<0.05); **: Sig PC (p<0.05).
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Figure 8. Increase in seminiferous tubule diameter, *:
Sig NC (p<0.05).

The primary component of the testicular mass
is the seminiferous tubules which function to
produce around 30 million spermatozoa daily
throughout the production period [37]. The
diameter of the seminiferous tubules increased
after administration of PC, A2 and A3, showing a
significant difference (p<0.05) with the NC
group. The average observation results for the
diameter of the seminiferous tubules are shown
in Figure 8. The results of post-hoc analysis A2
of the
seminiferous tubules. The testes are male genital

have the most optimal diameter
organs which serve as a site for the synthesis of
androgen hormones, particularly testosterone
[38]. Other studies indicate that testicle weight is

closely linked to sperm production [39].
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Testicular Weight (grams)

NC PC Al A A3
Groups

Figure 9. Increase in Testicular Weight, *: Sig NC
(p<0.05).

Testosterone is the most important steroid and
androgen libido
spermatogenesis in men [40]. Post-hoc analysis
results in Figure 9 show that the average
testicular weight after administration of PC and
the A2 treatment group was the highest and
demonstrate a significant difference (p<0.05)
compared to the NC group. Aphrodisiacs enhance
sexual desire and/or pleasure and can stimulate
libido. Plant compounds with potential
aphrodisiac properties include steroid saponins,
alkaloids, and flavonoids [41]. Uvaria rufa has
flavonoids [9]. The aphrodisiac activity of the
plant may be associated with its antioxidant
properties.  Flavonoids are  amphipathic
substances that can pass through lipid bilayer
membranes. This trait may enable them to
safeguard the acrosome and sperm membrane
from oxidative damage. Therefore, they play a
crucial role in ensuring the necessary sperm
response for conception [42].
Spermatogenesis occurs in the seminiferous
tubules of the testes in multiple stages, requiring
autocrine, paracrine, and endocrine stimulation
regulated by luteinizing hormone (LH) and
follicle-stimulating hormone (FSH) [43]. LH and
FSH concentrations influence androgen hormone
production. The disrupted FSH secretion can
reduce Sertoli cells function to form Androgen
Binding Protein (ABP), while the disrupted LH
secretion can reduce Leydig cells function to

hormone for and

successful

form testosterone. ABP binds the testosterone to
surround spermatogenic cells for maintaining the
normal spermatogenesis activity. If testosterone
is decreased, the spermatogenic cells production
will also decrease in number [44]. In this
treatment, the number of Leydig cells and Sertoli
cells in A2 exhibited the highest value among the
URE administration groups, showing a significant
difference from group NC, this indicated that A2
produced the most testosterone. This is in line
with the diameter of the seminiferous tubules
and the weight of the testes in A2 which were
larger than those in other groups. Flavonoids can
interact with luteinizing hormone receptors, a
component of the G protein-coupled membrane
receptor family. This interaction enhances the
expression of the steroidogenic acute regulatory
protein (StAR) gene, stimulating androgen
production in Leydig cells [35]. In addition,
flavonoids enhance steroidogenesis by increasing
cholesterol import into mitochondria, which
boosts StAR levels in Leydig cells. In Leydig cells,
as in other steroidogenic tissues, cholesterol is
the primary substrate for steroid synthesis [35].
Along with FSH and LH, testosterone is necessary
for spermatozoa to survive its life in the
epididymis. Testosterone is also involved in
glucose uptake, which is metabolized in the
mitochondria to generate ATP, the primary
energy source for spermatozoa to maintain its
motility, activity, and life [44]. The aphrodisiac
effects of flavonoids are also affected by their
ability to inhibit thromboxane A2 receptors. This
inhibition activity of the
proinflammatory transcription factor nuclear
factor-kappaB (NF-kB), thereby decreasing
cyclooxygenase-2 (COX-2) and
modulating StAR expression in Leydig cells.
Moreover, flavonoids stimulate human chorionic
gonadotropin (HCG) in Leydig cells, which can
[35].
Flavonoids bind to guanylate cyclase receptors,
stimulating  the (NO)/cyclic
guanosine monophosphate (cGMP) pathway.

reduces the

expression

increase testosterone production

nitric  oxide
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Activating this pathway enhances StAR gene
expression  and reduction in
testosterone levels. Furthermore, the NO/cGMP
pathway inhibits phosphodiesterase 5 (PDE5) in
Leydig cells, which activates the steroidogenic
pathway and results in testosterone secretion
[4]. This mechanism is similar to the action of
sildenafil as a positive control, by inhibiting
phosphodiesterase 5 (PDE5) and increasing

testosterone levels [45,46].

prevents

Conclusion

The 70% ethanol extract from U. rufa bark
demonstrates low toxicity in mice, with an LDsg
value of 3,435 mg/kg, which is consistent with
both quantitative and qualitative findings. In
aphrodisiac activity testing, the administration of
A2 (0.85 mg/20 g BW mice/day) proved to be
the optimal dose, as it significantly increased the
number of Leydig cells, Sertoli cells, the diameter
of seminiferous tubules, and testicular weight.
URE has demonstrated safety and efficacy as an
aphrodisiac, suggesting its potential for being
developed as an alternative therapy for sexual
dysfunction.

Acknowledgements

The authors would like to sincerely thank the
Ministry of Higher Education, Science, and
Technology of the Republic of Indonesia, for the
research funding assistance (Contract No.
136/E5/PG.02.00/PROTOTIPE/2024). We also
thank all laboratory staff and students who have
greatly assisted in this research.

Conflict of Interest

The authors declared that there was no conflict
of interest in this study.

Orcid

Maximus M. Taek "=': 0000-0002-4597-2167

1669

:0000-0001-9182-343X
:0000-0002-9611-7937
:0000-0002-7948-0101
:0000-0003-0750-0545
:0000-0002-4373-8326
:0000-0002-3023-812X

Burhan Ma’arif
Faisal A. Muslikh
Novia Maulina
Dian Nurmawati
Muhajirin Dean
Muntasir Muntasir

References

[1] M. Janiarli, C. Melinda, Factors that influence
the incidence of sexual dysfunction in
menopause committees in the Tambusai
Health Center work area, Jurnal Kebidanan,

2021, 11, 637-643. [Crossref], [Google
Scholar], [Publisher]
[2] P. Ramlachan, Campbell, Male sexual

dysfunction, South Africa Medical Journal,
2014, 104, 447. [Crossref], [Google Scholar],
[Publisher]

[3] N.K. Rusdi, N.P.E. Hikmawanti, Maifitrianti,
Y.S. Ulfah, A.T. Annisa, Aphrodisiac activity of
fractions from 70% ethanol extract of katuk
leaves (Sauropus androgynus (L. Merr) in
male white rats, Pharmaceutical Sciences and
Research, 2018, 5. [Crossref], [Google
Scholar], [Publisher]

[4] L. Chen, G.R. Shi, D.D. Huang, Y. Li, C.C. Ma, M.
Shi, G.J. Shi, Male sexual dysfunction: A review
of literature on its pathological mechanisms,
potential risk factors, and herbal drug
intervention, Biomedicine & Pharmacotherapy,
2019, 112, 108585. [Crossref], [Google
Scholar], [Publisher]

[5] Q. Saikia, K. Adhikari, T. Begum, S. Dutta, A.
Hazarika, ].C. Kalita, Erectile dysfunction:
basics and its management using plant
products, Egyptian Journal of Basic and
Applied Sciences, 2024, 11, 25-41. [Crossref],
[Google Scholar], [Publisher]

[6] S. Leslie, T. Sooriyamoorthy, Erectile
dysfunction, StatPearls Publishing, 2024.
[Publisher]


https://orcid.org/0000-0002-4597-2167
https://orcid.org/0000-0002-4597-2167
https://www.orcid.org/0000-0003-3503-2523
https://orcid.org/0000-0001-9182-343X
https://orcid.org/0000-0002-9611-7937
https://orcid.org/0000-0002-9611-7937
https://orcid.org/0000-0002-7948-0101
https://orcid.org/0000-0002-7948-0101
https://orcid.org/0000-0003-0750-0545
https://orcid.org/0000-0003-0750-0545
https://orcid.org/0000-0002-4373-8326
https://orcid.org/0000-0002-4373-8326
https://orcid.org/0000-0002-3023-812X
https://orcid.org/0000-0002-3023-812X
https://doi.org/10.33486/jurnal_kebidanan.v11i2.150
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B1%5D+M.+Janiarli%2C+C.+Melinda%2C+Factors+that+influence+the+incidence+of+sexual+dysfunction+in+menopause+committees+in+the+Tambusai+Health+Center+work+area%2C+Jurnal+Kebidanan%2C+2021%2C+11%2C+637%E2%80%93643.+https%3A%2F%2Fdoi.org%2F10.33486%2Fjurnal_kebidanan.v11i2.150+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B1%5D+M.+Janiarli%2C+C.+Melinda%2C+Factors+that+influence+the+incidence+of+sexual+dysfunction+in+menopause+committees+in+the+Tambusai+Health+Center+work+area%2C+Jurnal+Kebidanan%2C+2021%2C+11%2C+637%E2%80%93643.+https%3A%2F%2Fdoi.org%2F10.33486%2Fjurnal_kebidanan.v11i2.150+&btnG=
https://jurnal.stipaba.ac.id/index.php/123akpb/article/view/150
https://doi.org/10.7196/samj.8376
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%5B2%5D+P.+Ramlachan%2C+Campbell%2C+Male+sexual+dysfunction%2C+South+Africa+Medical+Journal%2C+2014%2C+104%286%29%2C+447.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://pubmed.ncbi.nlm.nih.gov/26301292/
https://doi.org/10.7454/psr.v5i3.4100
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B3%5D+N.K.+Rusdi%2C+N.P.E.+Hikmawanti%2C+Maifitrianti%2C+Y.S.+Ulfah%2C+A.T.+Annisa%2C+Aphrodisiac+activity+of+fractions+from+70%25+ethanol+extract+of+katuk+leaves+%28Sauropus+androgynus+%28L.+Merr%29+in+male+white+rats%2C+Pharmaceutical+Sciences+and+Research%2C+2018%2C+5%283%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B3%5D+N.K.+Rusdi%2C+N.P.E.+Hikmawanti%2C+Maifitrianti%2C+Y.S.+Ulfah%2C+A.T.+Annisa%2C+Aphrodisiac+activity+of+fractions+from+70%25+ethanol+extract+of+katuk+leaves+%28Sauropus+androgynus+%28L.+Merr%29+in+male+white+rats%2C+Pharmaceutical+Sciences+and+Research%2C+2018%2C+5%283%29.+&btnG=
https://scholarhub.ui.ac.id/psr/vol5/iss3/3/
https://doi.org/10.1016/j.biopha.2019.01.046
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B4%5D+L.+Chen%2C+G.R.+Shi%2C+D.D.+Huang%2C+Y.+Li%2C+C.C.+Ma%2C+M.+Shi%2C+G.J.+Shi%2C+Male+sexual+dysfunction%3A+A+review+of+literature+on+its+pathological+mechanisms%2C+potential+risk+factors%2C+and+herbal+drug+intervention%2C+Biomedicine+%26+Pharmacotherapy%2C+2019%2C+112%2C+108585.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B4%5D+L.+Chen%2C+G.R.+Shi%2C+D.D.+Huang%2C+Y.+Li%2C+C.C.+Ma%2C+M.+Shi%2C+G.J.+Shi%2C+Male+sexual+dysfunction%3A+A+review+of+literature+on+its+pathological+mechanisms%2C+potential+risk+factors%2C+and+herbal+drug+intervention%2C+Biomedicine+%26+Pharmacotherapy%2C+2019%2C+112%2C+108585.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.sciencedirect.com/science/article/pii/S0753332218353289
https://doi.org/10.1080/2314808X.2023.2300560
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B5%5D+Q.+Saikia%2C+K.+Adhikari%2C+T.+Begum%2C+S.+Dutta%2C+A.+Hazarika%2C+J.C.+Kalita%2C+Erectile+dysfunction%3A+basics+and+its+management+using+plant+products%2C+Egyptian+Journal+of+Basic+and+Applied+Sciences%2C+2024%2C+11%281%29%2C+25-41.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.tandfonline.com/doi/full/10.1080/2314808X.2023.2300560
https://www.ncbi.nlm.nih.gov/books/NBK562253/

M.M. Taek et al. / Adv. J. Chem. A 2025, 8 (10), 1661-1672

[7] T.L. Schwinghamer, ].T. DiPiro, V.L. Ellingrod,
C.V. DiPiro, Pharmacotherapy Handbook
(11th. Ed.), 2020. [Publisher]

[8] E. Aus6, V. Gémez-vicente, G. Esquiva, Visual
side effects linked to sildenafil consumption.
An update, Biomedicines, 2021, 9, 291.
[Crossref], [Google Scholar], [Publisher]

[9] W. Buncharoen, K. Saenphet, S. Saenphet, C.
Thitaram, Uvaria
benign prostatic hyperplasia via inhibiting 5a-
reductase and enhancing antioxidant status,
Journal of Ethnopharmacology, 2016, 194,
483-494. [Crossref], Scholar],
[Publisher]

[10] F. Novianti, H. Ginting, Salbiah, Acute toxicity
test of ethanol extract of nipah leaves (Nypa
fruticans Wurmb.) on the stomach organ of
Mus musculus, Herba Medicine Journal, 2019,
2,7-13. [Crossref]

[11] F. Fani, M. Saharuddin, P. Ishak, Rusnah,
Acute toxicity test of bitter melon fruit water
extract (Momordica charantia L.) on shrimp
larvae (Artemia salina Leach) using the brine
shrimp lethally test (BSLT) method keyword,
Fito Medicine, 2022, 13. [Crossref]

[12] C. Abrori, K. Nurfadhila, E.N. Sakinah, Acute
toxicity test of ethanol extract of basil leaves
(Ocimumsanctum) was measured from the
LD50 value and kidney histopathology,
Journal of Agromedicine and Medical Sciences,
2019, 5, 13-19. [Crossref], [Google Scholar],
[Publisher]

[13] BPOM. Regulation of the food and drug
supervisory agency number 10 of 2022
concerning guidelines for in vivo preclinical
toxicity testing, Jakarta: BPOM, 2022. [Google
Scholar]

[14] OECD. Acute oral toxicity-acute toxic class
methodin oecd guideline for testing of
chemicals, OECD, 2011. [Google
Scholar]

[15] A.K. Ika, Acute toxicity test of breadfruit leaf
infusion (Artocarpus communis Fost.) on mice
(Mus musculus) using the OECD425 method,

rufa Blume attenuates

[Google

Paris:

1670

Lombok Journal of Sciences, 2021, 3, 12-16.
[Google Scholar], [Publisher]

[16] R.C. Wijaya, Lethal concentration 50% of
patchouli oil (Pogostemon cablin) towards
zebrafish embryo (Danio rerio), Herb-
Medicine Journal, 2020, 3. [Crossref], [Google
Scholar], [Publisher]

[17] Nurmiati, Rollando, F.H. Susanto, Toxicity
test of the extract of the stem of the bajakah
kalalawit plant (Uncaria gambir Roxb.) on the
kidney organs of male white rats, Wistar
strain, Jurnal Ilmiah SAINSBERTEK, 2020, 1,
1-12. [Google Scholar]

[18] J.O. Gani, F.M. Wardhani, E. Tandanu, Acute
toxicity test of white turmeric extract
(Curcuma zedoaria) on the kidneys of male
Wistar rats, Majalah Kesehatan, 2021, 8, 192-
198. [Crossref], [Google Scholar], [Publisher]

[19] S. Amal, N.S. Gunarti, D.S. Saragih, H.
Hidayah, Acute toxicity test of ethanol extract
of tempuyung leaves (Sonchus arvensis L.) on
female mice using the fixed dose method,
Journal of Pharmacopolium, 2022, 5, 190-198.
[Google Scholar]

[20] C.P.M. Prasidya, H.M. Ansory, L.LR. Hanifah,
Acute toxicity test of myristicin on female
white mice (Mus musculus), Majalah
Farmaseutik, 2024, 20, 132-137. [Crossref]

[21] C.A. Ifana, Andriyanto, D.N. Pristihadi, Acute
toxicity test of apple juice (Malus domestica)
in mice (Mus musculus), Jurnal Veteriner dan
Biomedis, 2024, 2, 22-28. [Crossref], [Google
Scholar], [Publisher]

[22] H. Poernomo, T. Ma'aruf, A.S. Dewi, Acute
toxicity test of LD50 of green grass jelly leaf
extract (Cyclea barbata Miers) on mice (Mus
musculus L.), Interdental Jurnal Kedokteran
Gigi (IJKG), 2023, 19, 67-73. [Crossref],
[Google Scholar], [Publisher]

[23] C.D. Hamdin, D. Cahyo,
Ketoksikan akut oral zat pewarna makanan

D. Galanova,

daun jati (Tectona grandis L. f.) pada tikus
wistar, Pro Food, 2017, 3, 240-246. [Google
Scholar], [Publisher]


https://accesspharmacy.mhmedical.com/book.aspx?bookid=3012
https://doi.org/10.3390/biomedicines9030291
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B8%5D+E.+Aus%C3%B3%2C+V.+G%C3%B3mez%E2%80%90vicente%2C+G.+Esquiva%2C+Visual+side+effects+linked+to+sildenafil+consumption.+An+update%2C+Biomedicines%2C+2021%2C+9%283%29%3A+291.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.mdpi.com/2227-9059/9/3/291
https://doi.org/10.1016/j.jep.2016.10.036
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B9%5D+W.+Buncharoen%2C+K.+Saenphet%2C+S.+Saenphet%2C+C.+Thitaram%2C+Uvaria+rufa+Blume+attenuates+benign+prostatic+hyperplasia+via+inhibiting+5%CE%B1-reductase+and+enhancing+antioxidant+status%2C+Journal+of+Ethnopharmacology%2C+2016%2C+194%2C+483%E2%80%93494.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0378874116312387
https://doi.org/10.58996/hmj.v2i1.16
https://doi.org/10.47650/fito.v13i2.429
https://doi.org/10.19184/ams.v5i1.6501
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B12%5D+C.+Abrori%2C+K.+Nurfadhila%2C+E.N.+Sakinah%2C+Acute+toxicity+test+of+ethanol+extract+of+basil+leaves+%28Ocimumsanctum%29+was+measured+from+the+LD50+value+and+kidney+histopathology%2C+Journal+of+Agromedicine+and+Medical+Sciences%2C+2019%2C+5%281%29%2C+13-19.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://jams.jurnal.unej.ac.id/index.php/JAMS/article/view/6501
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B13%5D+BPOM.+Regulation+of+the+Food+and+Drug+Supervisory+Agency+Number+10+of+2022+Concerning+Guidelines+for+In+Vivo+Preclinical+Toxicity+Testing.+Jakarta%3A+BPOM.+2022.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B13%5D+BPOM.+Regulation+of+the+Food+and+Drug+Supervisory+Agency+Number+10+of+2022+Concerning+Guidelines+for+In+Vivo+Preclinical+Toxicity+Testing.+Jakarta%3A+BPOM.+2022.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B14%5D+OECD.+Acute+Oral+Toxicity-Acute+Toxic+Class+Methodin+OECD+Guideline+for+Testing+of+Chemicals.+Paris%3A+OECD.+2011.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B14%5D+OECD.+Acute+Oral+Toxicity-Acute+Toxic+Class+Methodin+OECD+Guideline+for+Testing+of+Chemicals.+Paris%3A+OECD.+2011.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Uji+Toksisitas+Infusa+Daun+Sukun+%28Artocarpus+communis+Fost.%29+terhadap+Mencit+%28Mus+musculus%29+dengan+Metode+OECD425+&btnG=
https://e-journal.unizar.ac.id/index.php/mathscience/article/view/382
https://doi.org/10.30595/hmj.v3i2.6360
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B16%5D+R.C.+Wijaya%2C+Lethal+concentration+50%25+of+patchouli+oil+%28Pogostemon+cablin%29+towards+zebrafish+embryo+%28Danio+rerio%29%2C+Herb-Medicine+Journal%2C+2020%2C+3%282%29.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B16%5D+R.C.+Wijaya%2C+Lethal+concentration+50%25+of+patchouli+oil+%28Pogostemon+cablin%29+towards+zebrafish+embryo+%28Danio+rerio%29%2C+Herb-Medicine+Journal%2C+2020%2C+3%282%29.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://jurnalnasional.ump.ac.id/index.php/HMJ/article/view/6360/0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B17%5D+Nurmiati%2C+Rollando%2C+F.H.+Susanto%2C+Toxicity+test+of+the+extract+of+the+stem+of+the+bajakah+kalalawit+plant+%28Uncaria+gambir+Roxb.%29+on+the+kidney+organs+of+male+white+rats%2C+Wistar+strain%2C+Jurnal+Ilmiah+SAINSBERTEK%2C+2020%2C+1%281%29%2C+1%E2%80%9312.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://doi.org/10.21776/ub.majalahkesehatan.2021.008.04.2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B18%5D+J.O.+Gani%2C+F.M.+Wardhani%2C+E.+Tandanu%2C+Acute+toxicity+test+of+white+turmeric+extract+%28Curcuma+zedoaria%29+on+the+kidneys+of+male+Wistar+rats%2C+Majalah+Kesehatan%2C+2021%2C+8%284%29%2C+192%E2%80%93198.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://majalahfk.ub.ac.id/index.php/mkfkub/article/view/493
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B19%5D+S.+Amal%2C+N.S.+Gunarti%2C+D.S.+Saragih%2C+H.+Hidayah%2C+Acute+toxicity+test+of+ethanol+extract+of+tempuyung+leaves+%28Sonchus+arvensis+L.%29+on+female+mice+using+the+fixed+dose+method%2C+Journal+of+Pharmacopolium%2C+2022%2C+5%282%29%2C+190-198.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://doi.org/10.22146/farmaseutik.v20i2.81477
https://doi.org/10.29244/jvetbiomed.2.1.22-28.
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B21%5D+C.A.+Ifana%2C+Andriyanto%2C+D.N.+Pristihadi%2C+Acute+toxicity+test+of+apple+juice+%28Malus+domestica%29+in+mice+%28Mus+musculus%29%2C+Jurnal+Veteriner+dan+Biomedis%2C+2024%2C+2%281%29%2C+22-28.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B21%5D+C.A.+Ifana%2C+Andriyanto%2C+D.N.+Pristihadi%2C+Acute+toxicity+test+of+apple+juice+%28Malus+domestica%29+in+mice+%28Mus+musculus%29%2C+Jurnal+Veteriner+dan+Biomedis%2C+2024%2C+2%281%29%2C+22-28.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://journal.ipb.ac.id/index.php/jvetbiomed/article/view/48219
https://doi.org/10.46862/interdental.v19i1.6544
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B22%5D+H.+Poernomo%2C+T.+Ma%27aruf%2C+A.S.+Dewi%2C+Acute+toxicity+test+of+LD50+of+green+grass+jelly+leaf+extract+%28Cyclea+barbata+Miers%29+on+mice+%28Mus+musculus+L.%29%2C+Interdental+Jurnal+Kedokteran+Gigi+%28IJKG%29%2C+2023%2C+19%281%29%2C+67-73.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://e-journal.unmas.ac.id/index.php/interdental/article/view/6544
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=C.+Hamdin%2C+D.+Cahyo%2C+D.+Galanova%2C+Acute+oral+toxicity+of+teak+leaf+food+coloring+%28Tectona+grandis+L.+f.%29+in+Wistar+rats%2C+Pro+Food%2C+2017%2C+3%2C+240-246.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=C.+Hamdin%2C+D.+Cahyo%2C+D.+Galanova%2C+Acute+oral+toxicity+of+teak+leaf+food+coloring+%28Tectona+grandis+L.+f.%29+in+Wistar+rats%2C+Pro+Food%2C+2017%2C+3%2C+240-246.&btnG=
https://profood.unram.ac.id/index.php/profood/article/view/56

M.M. Taek et al. / Adv. J. Chem. A 2025, 8 (10), 1661-1672

[24] D.I Pramesti, N. Februyani, T.A. Hutahaen,
Acute toxicity test of cough syrup from

(Cymbopogon citratus) basil
leaves (Ocimum basillicum) extract in vivo on
mice (Mus musculus). Indonesian Journal of
Health Science, 2023, 3, 340-347. [Crossref],
[Google Scholar], [Publisher]

[25] D. Sujana, D.W. Suwandi, T. Rusdiana, A.
Subarnas, Acute toxicity test of ethanol extract
of tangkur fern roots (Polypodium Feei MEET)
from Mount Talaga Bodas on Swiss Webster
mice, Jurnal Ilmiah Farmako Bahari, 2020, 11,
167. [Crossref], [Google Scholar], [Publisher]

[26] V.F. Hendrawan, Y. Oktanella, A. Firmawati,
G.C. Agustina, The effect of black cumin
(Nigella sativa) on histopathology of liver and
kidney in albino rats with organophosphate
exposure. Jurnal Medik Veteriner, 2023, 6, 35—
42. [Crossref], [Google Scholar]

[27] A. Sijid, C. Muthiadin, Z. Zulkarnain, A.S.
Hidayat, The effect of giving palm wine on the
histopathological picture of the liver of male
ICR mice (Mus musculus), Jurnal Pendidikan
Matematika dan IPA, 2020, 11, 193-205.
[Crossref], [Google Scholar]

[28] R.G. Knodell RG, K.G. Ishak, W.C. Black, T.S.
Chen, R. Craig, N. Kaplowitz, ]. Wollman,
Formulation and application of a numerical
scoring system for assessing histological
activity in asymptomatic chronic
hepatitis, Hepatology, 1981, 1,
[Crossref], [Google Scholar], [Publisher]

[29] S. Himawan, Patology. Jakarta: Penerbit
Buku Kedokteran EGC. 1992. [Google Scholar]

[30] A. Almunawati, H. Budiman, D. Aliza,
Histopathological changes of rat (Rattus
norvegicus) kidney injected with formalin,
Jurnal Ilmiah Mahasiswa Veteriner, 2017, 1,
424 -431. [Crossref], [Google Scholar]

[31] AM. Ukratalo, M. Nindatu, N.A. Tuarita, N.
Kaliky, picture of the
kidneys of mice (Mus musculus) infected with

being given

methanol extract of Alstonia scholaris bark,

lemongrass

active
431-5.

Histopathological

Plasmodium berghei after

1671

Biofaal Journal, 2023, 4, 49-57. [Crossref],
[Google Scholar], [Publisher]

[32] AM. Soliman, D.R. Barreda, Acute
inflammation in tissue healing. International
Journal of Molecular Sciences, 2022, 24, 641.
[Crossref], [Google Scholar], [Publisher]

[33] R. Nakhleh, Histological patterns of hepatitis
and cholangitis. Clin Liver Dis (Hoboken),
2021, 17, 227-231. |[Crossref], [Google
Scholar], [Publisher]

[34] M.D. Darmayanti, Ni.L.E.S. Samsuri, LK.
Berata, Histopathological changes in the
kidneys of white rats after 21 days of
consuming tape yeast, Indonesia Medicus
Veterinus, 2020, 9, 889-899. [Crossref],
[Google Scholar], [Publisher]

[35] L.J. Martin, M. Touaibia, Improvement of
testicular steroidogenesis using flavonoids
and isoflavonoids for prevention of late-onset
male hypogonadism. Antioxidants, 2020, 9.
[Crossref], [Google Scholar], [Publisher]

[36] N. Aladamat, P. Tadi, Histology, Leydig cells,
Statpearls Publishing, 2020. [Google Scholar],
[Publisher]

[37] S. Saryono, Health Research Methodology.
Yogyakarta: Mitra Cendikia Press. 2008.
[Google Scholar], [Publisher]

[38] L. Heffner, D. Schust, At a Glance: Sistem
Reproduksi, 2nd edn. Jakarta: Penerbit
Erlangga, 2006. [Publisher]

[39] L.LW.L. Sumadiasa, Correlation beetwen body
weight with scrotal circumference testis
weight and sperm production of boer buck
intensively rearing, Jurnal Biologi Tropis,
2023, 23, 412-419. |[Crossref], [Google
Scholar], [Publisher]

[40] I. Kusumawati, S. Mahatmaputra, R. Hadj, S.
Rullyansyah, H. Yusuf, A. Rahman, Aphrodisiac
activity of ethanolic extracts from the fruits of
three pepper plants from Piperaceae family,
Jurnal Farmasi dan Ilmu

Indonesia, 2021, 8, 194-199.

[Google Scholar], [Publisher]

Kefarmasian
[Crossref],


https://doi.org/10.54957/ijhs.v3i2a.511
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B24%5D+D.I+Pramesti%2C+N.+Februyani%2C+T.A.+Hutahaen%2C+Acute+toxicity+test+of+cough+syrup+from+lemongrass+%28Cymbopogon+citratus%29+basil+leaves+%28Ocimum+basillicum%29+extract+in+vivo+on+mice+%28Mus+musculus%29.+Indonesian+Journal+of+Health+Science%2C+2023%2C+3%282%29%2C+340%E2%80%93347.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://repository.unugiri.ac.id:8443/id/eprint/5284/
https://doi.org/10.52434/jfb.v11i2.856
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B25%5D+D.+Sujana%2C+D.W.+Suwandi%2C+T.+Rusdiana%2C+A.+Subarnas%2C+Acute+toxicity+test+of+ethanol+extract+of+tangkur+fern+roots+%28Polypodium+Feei+MEET%29+from+Mount+Talaga+Bodas+on+Swiss+Webster+mice.+Jurnal+Ilmiah+Farmako+Bahari%2C+2020%2C+11%282%29%2C+167.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
http://journal.uniga.ac.id/index.php/JFB/article/view/856
https://doi.org/10.20473/jmv.vol6.iss1.2023.35-42
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B26%5D+V.F.+Hendrawan%2C+Y.+Oktanella%2C+A.+Firmawati%2C+G.C.+Agustina%2C+The+effect+of+black+cumin+%28Nigella+sativa%29+on+histopathology+of+liver+and+kidney+in+albino+rats+with+organophosphate+exposure.+Jurnal+Medik+Veteriner%2C+2023%2C+6%281%29%2C+35%E2%80%9342&btnG=
http://dx.doi.org/10.26418/jpmipa.v11i2.36623
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B27%5D+A.+Sijid%2C+C.+Muthiadin%2C+Z.+Zulkarnain%2C+A.S.+Hidayat%2C+The+effect+of+giving+palm+wine+on+the+histopathological+picture+of+the+liver+of+male+ICR+mice+%28Mus+musculus%29%2C+Jurnal+Pendidikan+Matematika+dan+IPA%2C+2020%2C+11%282%29%2C+193-205.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://doi.org/10.1002/hep.1840010511
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B28%5D+R.G.+Knodell+RG%2C+K.G.+Ishak%2C+W.C.+Black%2C+T.S.+Chen%2C+R.+Craig%2C+N.+Kaplowitz%2C+...+J.+Wollman%2C+Formulation+and+application+of+a+numerical+scoring+system+for+assessing+histological+activity+in+asymptomatic+chronic+active+hepatitis%2C+Hepatology%2C+1981%2C+1%285%29%2C+431-5.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://journals.lww.com/hep/abstract/1981/09000/Formulation_and_application_of_a_numerical_scoring.10.aspx
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B29%5D+S.+Himawan%2C+Patology.+Jakarta%3A+Penerbit+Buku+Kedokteran+EGC.+1992&btnG=
https://doi.org/10.21157/jim%20vet..v1i3.3372
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B30%5D+A.+Almunawati%2C+H.+Budiman%2C+D.+Aliza%2C+Histopathological+changes+of+rat+%28Rattus+norvegicus%29+kidney+injected+with+formalin%2C+Jurnal+Ilmiah+Mahasiswa+Veteriner%2C+2017%2C+1%283%29%2C+424+-431.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://doi.org/10.30598/biofaal.v4i1pp49-57
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=GAMBARAN+HISTOPATOLOGI+GINJAL+MENCIT+%28Mus+musculus%29+TERINFEKSI+Plasmodium+berghei+SETELAH+DIBERI+EKSTRAK+METANOL+KULIT+BATANG+Alstonia+scholaris&btnG=
https://ojs3.unpatti.ac.id/index.php/biofaal/article/view/8190
https://doi.org/10.3390/ijms24010641
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Acute+Inflammation+in+Tissue+Healing&btnG=
https://www.mdpi.com/1422-0067/24/1/641
https://doi.org/10.1002/cld.1021
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B33%5D+R.+Nakhleh%2C+Histological+patterns+of+hepatitis+and+cholangitis.+Clin+Liver+Dis+%28Hoboken%29%2C+2021%2C+17%284%29%2C+227-231.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B33%5D+R.+Nakhleh%2C+Histological+patterns+of+hepatitis+and+cholangitis.+Clin+Liver+Dis+%28Hoboken%29%2C+2021%2C+17%284%29%2C+227-231.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://journals.lww.com/cld/fulltext/2021/04000/Histological_Patterns_of_Hepatitis_and_Cholangitis.3.aspx
https://doi.org/10.19087/imv.2020.9.6.889
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B34%5D+M.D.+Darmayanti%2C+Ni.L.E.S.+Samsuri%2C+I.K.+Berata%2C+Histopathological+changes+in+the+kidneys+of+white+rats+after+21+days+of+consuming+tape+yeast%2C+Indonesia+Medicus+Veterinus%2C+2020%2C+9%286%29%2C+889-899.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.cabidigitallibrary.org/doi/full/10.5555/20210053973
https://doi.org/10.3390/antiox9030237
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B35%5D+L.J.+Martin%2C+M.+Touaibia%2C+Improvement+of+testicular+steroidogenesis+using+flavonoids+and+isoflavonoids+for+prevention+of+late-onset+male+hypogonadism.+Antioxidants%2C+2020%2C+9%283%29.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.mdpi.com/2076-3921/9/3/237
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B36%5D+N.+Aladamat%2C+P.+Tadi%2C+Histology%2C+Leydig+Cells.+Statpearls+Publishing.+2020.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://europepmc.org/article/nbk/nbk556007
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B37%5D+S.+Saryono%2C+Health+Research+Methodology.+Yogyakarta%3A+Mitra+Cendikia+Press.+2008.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1130862120300486
https://onesearch.id/Record/IOS2862.UNMAL000000000038406
https://doi.org/10.29303/jbt.v23i1.4743
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B39%5D+I.W.L.+Sumadiasa%2C+Correlation+beetwen+body+weight+with+scrotal+circumference+testis+weight+and+sperm+production+of+boer+buck+intensively+rearing%2C+Jurnal+Biologi+Tropis%2C+2023%2C+23%281%29%2C+412-419.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B39%5D+I.W.L.+Sumadiasa%2C+Correlation+beetwen+body+weight+with+scrotal+circumference+testis+weight+and+sperm+production+of+boer+buck+intensively+rearing%2C+Jurnal+Biologi+Tropis%2C+2023%2C+23%281%29%2C+412-419.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://jurnalfkip.unram.ac.id/index.php/JBT/article/view/4743
https://doi.org/10.20473/jfiki.v8i22021.194-199
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B40%5D+I.+Kusumawati%2C+S.+Mahatmaputra%2C+R.+Hadi%2C+S.+Rullyansyah%2C+H.+Yusuf%2C+A.+Rahman%2C+Aphrodisiac+activity+of+ethanolic+extracts+from+the+fruits+of+three+pepper+plants+from+Piperaceae+family%2C+Jurnal+Farmasi+dan+Ilmu+Kefarmasian+Indonesia%2C+2021%2C+8%282%29%2C+194-199.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://repository.unair.ac.id/117018/

M.M. Taek et al. / Adv. J. Chem. A 2025, 8 (10), 1661-1672

[41] A.AS.A. Sukmaningsih, .LBW. Gunam, N.S.
Antara, P.K.D. Kencana, .LW. Widia, Potential
aphrodisiac activity of tabah bamboo shoots
(Gigantochloa nigrociliata) in male mouse,
Jurnal Veteriner, 2017, 18, 393-402.
[Crossref], [Google Scholar], [Publisher]

[42] R. Mishra, A. Nikam, ]. Hiwarkar, T.
Nandguede, ]J. Bayas, S. Polshettiwar,
Flavonoids as potential therapeutics in male
reproductive disorders, Futur | Pharm Sci,
2024, 10, 100. [Crossref], [Publisher]

[43] D. Santi, P. Crépieux, E. Reiter, G. Spaggiari,
G. Brigante, L. Casarini, M. Simoni, Follicle-

(FSH) on

spermatogenesis: a focus on physiological and

therapeutic roles, Journal of Clinical Medicine,

stimulating hormone action

2020, 9. [Crossref], [Google Scholar],
[Publisher]
[44] V.F. Hendrawan, L.S. Cakrawati, A.

Aulanniam, D. Wulansari, Y. Oktanella, G.C.
Agustina, Impact of cepoka eggplant extract

HOW TO CITE THIS ARTICLE

(Solanum torvum S.) and kapok seed (Ceiba
pentandra G.) on expression of p53 protein
and the number of leydig cells in rats.
Advances in Animal and Veterinary Sciences,
2019, 7, 732-737. |[Crossref], [Google
Scholar], [Publisher]

[45] M. Spitzer, S. Bhasin, T.G. Travison, M.N.
Davda, H. Stroh, S. Basaria, Sildenafil increases
serum testosterone levels by a direct action
on the testes, Andrology, 2013, 1, 913-918.
[Crossref], [Google Scholar], [Publisher]

[46] S. Limoncella, C. Lazzaretti, E. Paradiso, S.
D'Alessandro, F. Barbagallo, S. Pacifico, R.
Guerrini, S. Tagliavini, T. Trenti, D. Santi, M.
Simoni, Phosphodiesterase (PDE) 5 inhibitors
sildenafil, tadalafil and vardenafil impact
cAMP-specific PDE8 isoforms-linked second
messengers and steroid production in a
mouse Leydig tumor cell line. Molecular and
Cellular Endocrinology, 2022, 542, 111527.
[Crossref], [Google Scholar], [Publisher]

M.M. Taek, B. Ma’arif, F.A. Muslikh, N. Maulina, D. Nurmawati, M. Dean, M. Muntasir. The Aprhrodisiac Effect of Ethanol
Extract of Uvaria Rufa Blume. Bark on Male Mice (Mus Musculus). Adv. J. Chem. A, 2025, 8(10), 1661-1672.

DOI: 10.48309/AJCA.2025.511388.1803
URL: https://www.ajchem-a.com/article 220146.html

1672


https://doi.org/10.19087/jveteriner.2017.18.3.393
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B41%5D+A.A.S.A.+Sukmaningsih%2C+I.B.W.+Gunam%2C+N.S.+Antara%2C+P.K.D.+Kencana%2C+I.W.+Widia%2C+Potential+aphrodisiac+activity+of+tabah+bamboo+shoots+%28Gigantochloa+nigrociliata%29+in+male+mouse%2C+Jurnal+veteriner%2C+2017%2C+18%283%29%2C+393-402.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.cabidigitallibrary.org/doi/full/10.5555/20173317820
https://doi.org/10.1186/s43094-024-00677-3
https://fjps.springeropen.com/articles/10.1186/s43094-024-00677-3
https://doi.org/1014.%2010.3390/jcm9041014
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%5B43%5D+D.+Santi%2C+P.+Cr%C3%A9pieux%2C+E.+Reiter%2C+G.+Spaggiari%2C+G.+Brigante%2C+L.+Casarini%2C+M.+Simoni%2C+Follicle-stimulating+hormone+%28FSH%29+action+on+spermatogenesis%3A+a+focus+on+physiological+and+therapeutic+roles.+Journal+of+Clinical+Medicine%2C+2020%2C+9%284%29.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.mdpi.com/2077-0383/9/4/1014
http://dx.doi.org/10.17582/journal.aavs/2019/7.9.732.737
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B44%5D+V.F.+Hendrawan%2C+L.S.+Cakrawati%2C+A.+Aulanniam%2C+D.+Wulansari%2C+Y.+Oktanella%2C+G.C.+Agustina%2C+Impact+of+cepoka+eggplant+extract+%28Solanum+torvum+S.%29+and+kapok+seed+%28Ceiba+pentandra+G.%29+on+expression+of+p53+protein+and+the+number+of+leydig+cells+in+rats.+Advances+in+Animal+and+Veterinary+Sciences%2C+2019%2C+7%289%29%2C+732+%E2%80%93+737.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B44%5D+V.F.+Hendrawan%2C+L.S.+Cakrawati%2C+A.+Aulanniam%2C+D.+Wulansari%2C+Y.+Oktanella%2C+G.C.+Agustina%2C+Impact+of+cepoka+eggplant+extract+%28Solanum+torvum+S.%29+and+kapok+seed+%28Ceiba+pentandra+G.%29+on+expression+of+p53+protein+and+the+number+of+leydig+cells+in+rats.+Advances+in+Animal+and+Veterinary+Sciences%2C+2019%2C+7%289%29%2C+732+%E2%80%93+737.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://research.amanote.com/publication/IZd72nMBKQvf0Bhi41d_/impact-of-cepoka-eggplant-extract-solanum-torvum-s-and-kapok-seed-ceiba-pentandra-g
https://doi.org/10.1111/j.2047-2927.2013.00131.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%5B45%5D+M.+Spitzer%2C+S.+Bhasin%2C+T.G.+Travison%2C+M.N.+Davda%2C+H.+Stroh%2C+S.+Basaria%2C+Sildenafil+increases+serum+testosterone+levels+by+a+direct+action+on+the+testes.+Andrology%2C+2013%2C+1%286%29%2C+913-918.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://onlinelibrary.wiley.com/doi/full/10.1111/j.2047-2927.2013.00131.x
https://doi.org/10.1016/j.mce.2021.111527
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+%5B46%5D+S.+Limoncella%2C+C.+Lazzaretti%2C+E.+Paradiso%2C+S.+D%27Alessandro%2C+F.+Barbagallo%2C+S.+Pacifico%2C+S.%2C+...+%26+L.+Casarini%2C+Phosphodiesterase+%28PDE%29+5+inhibitors+sildenafil%2C+tadalafil+and+vardenafil+impact+cAMP-specific+PDE8+isoforms-linked+second+messengers+and+steroid+production+in+a+mouse+Leydig+tumor+cell+line.+Molecular+and+cellular+endocrinology%2C+2022%2C+542%2C+111527.+%5BCrossref%5D%2C+%5BGoogle+Scholar%5D%2C+%5BPublisher%5D&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0303720721003713
https://www.ajchem-a.com/article_220146.html

