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Abstract. Binahong (Anredera cordifolia) and catfish (Pangasius
micronema Blkr.) plants have been proven to have pharmacological effects
through various studies. However, there has been no research on the
toxicity level of the combination of two ingredients. The purpose of this
study was to determine the acute toxicity after administration of the
combination of natural extracts, the LDso, and the toxicity category of the
compound. The parameters observed were symptoms of toxicity, changes
in body weight, and changes in organ weight of mice for 14 days of
observation. The combination of binahong extract with catfish oil was
given orally in graded doses, namely group I (250 mg/kg catfish oil and
100 mg/kg binahong), group Il (500 mg/kg catfish oil and 200 mg/kg
binahong), and group Il (1000 mg/kg catfish oil and 400 mg/kg
binahong). The data obtained were then subjected to an ANOVA test to
determine differences between the test groups. The results showed that the
symptoms of toxicity that appeared, body weight testing, and organs of the
liver, heart, and kidneys of mice obtained a significance value of p>0.05 so
there is no significant difference between the weight of mice’s hearts. The
LDso value in this study is a pseudo-LDso because there is no death in all
test animals. This shows that the combination of binahong extract and
catfish oil is categorized as practically non-toxic with LDso > 5000 mg/kg.

1 Introduction

Indonesia is a country rich in natural resources, particularly biological ones. It boasts over
30,000-40,000 species, of which only 2.5% are utilized or explored in traditional medicine
[1]. At present, the world's attention to the use of natural materials has increased, especially
in the realm of health. This approach is based on the content evidenced by numerous
studies on the standardization of materials, including both preclinical and clinical tests on
the content of secondary metabolites [2].

Binahong (A4nredera cordifolia) is an example of a medicinal plant that contains
bioactive compounds such as flavonoids, saponins, steroids, and kumari, with flavonoids
having the highest antioxidant content [3]. Binahong's bioactive compounds, when
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combined with other natural ingredients like catfish oil, can enhance the desired therapeutic
effect with its fatty acid content [3-4]. Catfish (Pangasius micronema Blkr.) is a type of
low-fat fish with high protein content, which is a consumption choice for various groups.
Catfish also contains important nutrients such as omega-3 fatty acids, selenium, and taurine,
which play a role in stimulating the growth and development of brain cells, as well as
abundant vitamin and mineral content when compared to other types of freshwater fish [5].

Using binahong extract as an antioxidant is expected to prevent the formation of
radicals and can also inhibit oxidation reactions by binding free radicals and highly reactive
molecules [6]. Meanwhile, catfish with high protein levels and all amino acids can be used
as an anti-inflammatory by forming and maintaining body tissues [7]. Combining the two
natural components should improve their pharmacological action, which synergizes with
antioxidant and anti-inflammatory mechanisms. To determine the LDso value and safety of
a medication component, toxicity studies must be conducted due to each substance's
biochemical constituents and characteristics.

2 Materials and method

2.1 Materials

The materials used in the study include binahong leaves (Anredera cordifolia), catfish
(Pangasius micronema Blkr.)) from lokal market in Surakarta city, 96% ethanol
pharmaceutical grade (repacking by PT. Nathin-Naturafit), distilled water (repacking by
Arkan Medika Solo), corn oil (Tropicana slim), Na CMC powder (repacking by Saba
Kimia Solo, chloroform merck (EMSURE) and bentonite. Binahong leaves were collected
from the determination in the B2P2TOOT Tawangmangu.

2.2 Research methods

2.2.1 Preparation of binahong extract

Binahong was extracted using a maceration method, utilizing 96% ethanol solvent in a ratio
of 1:3 and stirring every 24 hours. We filtered the sample after 3 days of maceration to
obtain the macerate. We then evaporate the macerate on a hotplate to obtain a thick extract
and calculate the yield. The yield obtained was 3.25%.

2.2.2 Preparation of catfish oil

Catfish oil was prepared using the wet rendering method, where fresh meat is boiled and
pressed using water to get oil. Boiling produces catfish juice, which we filter, add 1%
bentonite to, and then separate with a magnetic stirrer to extract catfish oil.

2.2.3 Dilution of sample

The sample will be diluted using two different materials: binahong leaf extract will be
diluted using Na CMC solution, and catfish oil will be diluted using corn oil.
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2.2.4 Test animal preparation

This study used male mice strain wistar weighing 20-30 grams (2-3 months old), obtained
from the Faculty of Medicine, Universitas Sebelas Maret. The control stage was carried out
by dividing the test animals into four groups, each consisting of 5 mice. The test animals
were acclimatized for 3 weeks because the body weight of the mice was below the average.
The mice were acclimatized while controlling the frequency of feed and drinking water
given. Body weight weighing of test animals was done once a week to control the growth,
health, and readiness of the test animals. After the observation, mice are then dissected to
observe the toxicity that appears by euthanizing them first using chloroform, then
performing surgery to see signs of toxicity that appear in organs, especially the liver, heart,
and kidneys.

2.2.5 Acute toxicity test

Before this study started the ethics clearance was obtained in Moewardi hospital with
number 1.996/XI/HREC/2023. The grouped test animals were then treated where the

control group was given the combination of 100 mg/kg binahong extract and 250 mg/kg
catfish oil; group II was given a combination of 200 mg/kg binahong extract and 500 mg/kg
catfish oil; group III was given a combination of 400 mg/kg binahong extract and 1000
mg/kg catfish oil. The dosage was obtained from the dose determination in the previous
study. In the previous study, the dose used in toxicity testing did not cause death in 50% of
the test animals. Therefore, further toxicity testing was carried out in this study by
increasing the dose to twice the multiple of the initial dose to increase the toxic effect.
Then, observations were made for the first 24 hours after the administration and the next 48
hours. Testing was then carried out for up to 14 days with observation parameters,
including abnormal symptoms and mortality of test animals.

2.2.6 Determination of LD,

The determination of the LDso value in this study was carried out by the Thomson and Weil
method, where the formula used is:

Logm=logD +d(f+1) 0)

where m : LDso price, D : smallest dose used, d : log r (dose multiple), f : factor. Data were
analyzed using a one-way ANOVA test using IBM SPSS Statistics.

3 Result and discussion

This study employs an acute toxicity test, periodic testing within the first 24 hours and once
daily for the next 14 days. The acute toxicity test aims to ascertain a substance's LDso
(lethal dose). The LDso is the dose at which animals statistically die in an experiment.
Determination half of the LDso method involves administering samples in varying doses to
a group of test animals, each receiving a single dose [8]. Additionally, LDso testing can
reveal the specific toxic effects of the substance on the affected organs and assist in
determining safe doses for long-term use. The study used the following parameters: toxicity
symptoms, body weight changes, and organ weight changes in the test animals.



BIO Web of Conferences 154, 03012 (2025)
ICGRC & ICJAM 2024

https://doi.org/10.1051/bioconf/202515403012

3.1 Toxicity observations

Toxicity observations were performed on test animals that displayed abnormal symptoms
and died after receiving the extract combination. Signs of toxicity were observed visually in
the first 24 hours after administration of the sample test and continued 48 hours later. Table
1 shows the results of mice's mortality observations.

Table 1. Mortality observations.

Group Binahong Catfish oil Number of Number of
dose dose mice mortality
Control 0 0 5 0
| I \ 100 | 250 ] 5 | 0 |
1 200 500 5 0
| 1T \ 400 | 1000 | 5 | 0 |

The table displays the mortality observations (death) in mice, observed for the first 24
hours and continued for the next 48 hours. We continued the observations for 14 days, and
the results revealed no mouse deaths. If the test animals do not die at the highest dose, there
is no need to continue using samples with higher doses [9]. In addition to observing
mortality in mice, abnormal symptoms that arise after administering the sample test are also
observed.

Observe common abnormal symptoms such as depression, shallow breathing, coma, and

death. Additionally, the parameters of toxicity symptoms include the observation of activity
and behavior patterns, sensitivity to pain, and sensitivity to touch. The parameters of
toxicity symptoms are shown in Table 2.

Table 2. Parameters of toxicity symptoms

Toxicity Dose
symptoms Control | Group I Group I1 Group III
Activity and - + + T+
behavior
patterns
Cardiovascular - + + Tt
Itching - + i T+
Fur - + ++ —+
Description:
() = Asymptomatics
(+) = Mildly symptomatics
(+H) = Moderately symptomatics

(+++) = Severely symptomatics

These observations are seen from the increase or decrease in the activity of test animals
from their normal activities [9]. Based on the observations, it is known that after giving
distilled water as a control, no toxic symptoms appeared. After administering the sample
test, mice continued to make active movements and show normal behavior. Toxic
symptoms began to appear in group I, where there was a decrease in motor activity,
increased cardiovascular rate, itching, and standing upright fur. However, these symptoms
were only mild and lasted the first 30 minutes after administration of the sample, after
which the mice returned to normal. At doses of group II and group III, signs of toxicity
escalated, resulting in moderate symptoms. These abnormal symptoms appear up to 1-2
hours after administering the sample and do not cause death in the entire test animal.
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3.2 Weight measurement

The mice's weight is measured every week, namely the first week before and the second
week after the administration of the sample test. This was done to see the effect of giving
the sample on changes in mice's body weight in 14 days [10]. Table 3 showed the mice’s
body weight during the study.

Table 3. The mice’s body weight between groups

Groups Mean (SD) (grams)
Day 0 Day 7 Day 14"
Control 27.30 (1.49) 27.90 (1.61) 30.38 (1.07)
Group I 29.28 (3.52) 30.98 (3.20) 27.88 (5.43)
Group I 28.28 (2.03) 28.34 (3.17) 27.98 (4.79)
Group III 28.22 (2.40) 31.16 (3.82) 29.06 (3.54)

Significant changes in body weight are an early indicator of a test sample's toxic effects.
If a compound causes a change in body weight of more than 20% from before the
administration of the sample test, we can declare it to have a toxic effect [11]. The absence
of a change in body weight of more than 20% in the test animals indicates that the
administration of the combined sample of binahong leaf extract and catfish oil did not
affect the body weight of the test mice. Several factors, such as the mice's growth and cell
development, influence changes in body weight. In addition, food intake, stress response
due to treatment, environmental conditions, and cage cleaning processes can also be factors
that cause changes in body weight in mice [12].

3.3 Organ weight measurement

After 14 days of observation, mice that were still alive were euthanized using chloroform
and dissected to take part of the liver, heart, and kidney organs. Organs taken are then
weighed to determine the average weight of each mice organ. The organs weight of mice
can be seen in Table 4.

Table 4. The mice’s organs weight between groups

Groups Mean (SD) (grams)
Liver Heart Kidney
Control 1.39 (0.16) 0.13 (0.01) 0.16 (0.04)
Group I 1.13 (3.52) 0.13 (3.20) 0.18 (5.43)
Group II 1.05 (2.03) 0.13 (3.17) 0.16 (4.79
Group III 1.05 (2.40) 0.12 (3.82) 0.15 (3.54)

The results showed a decrease in the average weight of the liver, heart, and kidney
organs in all test groups of mice. Observations of each organ are shown in Figure 1.
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Groups Liver Heart Kidney

Control

Group 1

Group II

Group III

The weight of mice's organs lost are a sign of modification in organ cells due to
chemical exposure [10]. The standard weight of the mice's liver ranges from 2 to 3 grams

Fig. 1. Figure of each organs.

[13], but in the study's results, there was a decrease in the weight of the mice's liver organs,
which may be due to the inability to metabolize and detoxify compounds in the
combination of binahong extract and catfish oil [14].

The standard weight of mice’s hearts is approximately 0.6% of their body weight [15].
The average weight of mouse heart organs is lower than the standard, but the significance
value is p>0.05, so there is no significant difference between the weight of mice’s heart. It
is potentially due to disruptions in the body's nutrient circulation system, leading to reduced
heart weight. Observations on the kidney organ showed a decrease in weight from the
standard of 0.16-0.22 grams [16]. Alkaloid and tannin compounds in binahong may trigger
an inflammatory process, leading to the decrease in kidney weight in mice [3]. In addition,
flavonoid content as an antioxidant can reduce oxidative stress, decreasing kidney weight
[10]. Although there were weight changes in mice's liver, heart, and kidney organs, these
changes were not significant, indicating that the combination of binahong extract and
catfish oil did not have a toxic effect on mice’s organs.

3.4 Determination of LDsgg

In this study, no deaths were observed in the test animal group during the 14 days of
observation. All researchers concur that if the test animals receive the maximum dose
without experiencing death, we refer to the LD value as pseudo-LD or not the actual value
[17]. If there is no death in the test animals with a single dose, the highest dose of the test
sample is used to determine the LDso value. Therefore, this study's apparent LDso value for
the binahong leaf extract and catfish oil combination is greater than >1000 mg/kg, meeting
the non-toxic criteria [9].
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4 Conclusion

The research results indicate that the acute toxicity of the combination of binahong leaf
extract and catfish oil did not result in death in all test animals. However, several toxicity
symptoms appeared shortly after sample administration, including those in the eyes, activity
and behavior patterns, cardiovascular system, allergies (itching), and fur. The LDso value in
this study cannot be determined because it did not cause death in 50% of the test animals,
so the LDso value is expressed as pseudo- LDso value. This study can be used for further
research to determine the level of toxicity of the combination of binahong leaf extract and
catfish oil by conducting quantitative research through histopathological testing of mice
organs.
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