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ABSTRACT

Purifying fish oil boosts its nutritional and economic worth. This study examined the acute toxicity
of bentonite-purified eel and mackerel tuna fish oil (2, 4, 6%) on female Wistar rats (Rattus
norvegicus), using a 5000 mg/kg fatal dose limit test, along with histological alterations, SGOT,
and SGPT studies. A quasi-experimental post-test-only control was designed using one-way
ANOVA and post hoc Tukey HSD tests. All animal groups experienced a steady weight gain from
155 + 4.966555 g to 194.25 + 8.421203 g on day 15. EBIII treatment revealed the greatest SGPT
value of 76.33 + 21.733 u/L, while MTBIII showed the highest SGOT value of 110 £+ 20.881 u/L.
One-way ANOVA results for SGPT (p > 0.05) revealed no significant change between treatment
groups, although SGOT (p < 0.05) did differ significantly. A Tukey HSD post-hoc showed that
each group's SGPT levels were not statistically different (p > 0.05). Compared to the normal
group, the MTB 6% group exhibited a substantially different SGOT level (p < 0.05). The liver
organ index increased in all treatment groups. Fatty degeneration and necrosis of glomeruli and
tubules were visible in all treatment groups. The study found that pure fish oil bentonite did not

harm Rattus Norvegicus.
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INTRODUCTION

As of 2022, Indonesia is the second-largest fish producer in the world after China, with a total
production of 24.85 million tonnes of fish (Kementerian Kelautan dan Perikanan, 2022). Both
saltwater and freshwater fish are rich in nutrients such as protein, omega-3 and omega-6, saturated
fatty acids, vitamin D, and minerals (Wibawa et al., 2006; Nasution et al., 2025). Until now, fish
have only been used as a food source with low economic value. By converting it into fish oil, the
economic and nutritional value of the raw material can be maximized for use in medicines,
cosmetics, and other health products (Robertson et al., 2014). To improve the performance and
selling value of fish oil, a purification process is required. One of the materials used is bentonite
(Ayu et al., 2019; Andhiarto & Wijaya, 2018; Suseno et al., 2014).

Eels and mackerel tuna are types of fish that are highly nutritious. Fish oil purified from bentonite
from these two types of fish is known to contain 0.6% and 0.1% omega-3 fatty acids and 0.87%
and 5.7% vitamin D in eel and mackerel tuna fish oil, respectively (Ningsih et al., 2024). In
addition to nutritional content, the safety level of fish oil when used as a supplement or
pharmaceutical product must be considered. Therefore, toxicity testing is required to identify the
potential side effects or dangers of fish oil consumption, as well as to determine the safe dosage
for use (Wibawa et al., 2006). Acute toxicity testing is an in vivo test conducted as a preliminary
pre-clinical test to measure the degree of toxic effects after a single dose of a compound is
administered within 24 hours (Wibawa et al., 2006; Berniawan, 2022). The purpose of this study
was to determine the acute toxicity of purified mackerel tuna and eel fish oil using bentonite (2, 4,
6%) through a lethal dose 50 (LDso) limit test on female Wistar rats (Rattus norvegicus) and to
examine histological and SGOT SGPT values.

MATERIALS AND METHODS

Reagents

Mackerel tuna fish, eel fish obtained from Deli Tua Fish Market, Diethyl ether, Neutral Buffered
Formalin (NBF), 96% Alcohol, Xylol, Liquid paraffin, Hematoxylin, Eosin.

Fish Oil Extraction
See Ningsih, et al. (2024)
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Degree of Toxicity

Animals Test and Experimental Design

The animals used were female Wistar rats, weighing 150-200 grams, aged 8-12 weeks, healthy,
and with no apparent anatomical abnormalities. This study used a quasi-experimental post-test-
only control. There were 4 test animals in each treatment group (normal, 2% bentonite-purified eel
oil (EBI), 4% bentonite-purified eel oil (EBII), 6% bentonite-purified eel oil (EBIII), 2%
bentonite-purified mackerel tuna oil (MTBI), 4% bentonite-purified mackerel tuna oil (MTBII),
6% bentonite-purified mackerel tuna oil (MTBIII).

Research Ethics Approval

All treatment aspects of research involving animal studies comply with international animal
welfare regulations and the ethics committee of the Medan Ministry of Health Polytechnic,
Number 01.1711/KEPK/Poltekkes Kemenkes Medan 2023.

Acute Oral Toxicity Limit Test 5000 (L Dso)

The limit test 5000 aims to determine whether the weight of the test animals is within the range of
2000-5000 mg/kg body weight (bw). The testing procedure is as follows: if three test animals
show no mortality, the administration of the dose is stopped. If three test animals show mortality,
the main test is conducted with the highest dose of 5000 mg/kg bw.

Histological Observation, SGPT, and SGOT of Animals Test

The observation was conducted for fifteen days by dissecting the test animals to examine the organ
indices of rats that had been given oral preparations. The dissection was performed to observe
macroscopic changes in the heart, lungs, spleen, liver, and kidneys due to the administration of
mackerel tuna oil and eel oil. The mice that had been given the fish oil extract were then examined
for liver function using the Serum Glutamic Pyruvate Transaminase (SGPT) and Serum Glutamate
Oxyacetyltransferase (SGOT) tests. Microscopic histopathological examination was performed on
cross-sectioned kidneys of female rats after 14 days of treatment in each treatment group using

Hematoxylin and Eosin (HE) staining at 400x magnification.
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Statistical Analysis

All data are presented as mean * standard deviation and analysed using IBM SPSS, USA,
Statistical Package for Social Sciences (SPSS) version 22.0 software. The SGOT and SGPT values
of the rats were tested using One-way ANOVA and further Tukey HSD (honestly significant

difference) analysis to find differences between groups, with a significance threshold of *p < 0.05.

RESULTS AND DISCUSSIONS

Limit Lethal Dose 50 (LDso) Test

Based on observations of animals test over fifteen days, all groups showed stable weight gain from
155 + 4,966555 g to 194.25 + 8.421203 g. The control group experienced the highest weight gain,
while the EB and MTB groups showed slightly slower weight gain, especially at higher
concentrations of purified bentonite (4% and 6%). This may indicate a mild physiological effect,
such as a decrease in appetite, which could lead to a reduction in metabolism. However, overall, it

shows that bentonite purification treatment of fish oil does not cause acute toxic effects on rat
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growth. The results of this study align with Berniawan's study (Berniawan, 2022), which
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administered 3% bentonite-purified Sidat fish oil extract to white rats, demonstrating that there
were no deaths among the test animals (LDso) at a dose of 2400 mg/kgbw.
Figure 1. The changes in body weight at a LDso

SGPT and SGOT Levels

The results of SGPT and SGOT liver function tests in rats showed varying values in each treatment
group. The lowest SGPT value was found in the EBI treatment group, with a value of 63+£12.166
units per liter of serum (u/L), and the highest SGPT level was found in the EBIII treatment group,
with a value of 76.33+£21.733 u/L. Meanwhile, the lowest SGOT level was found in the EBI %
treatment group at 79.33+16.166 u/L, and the highest SGOT was found in the MTBIII treatment
group at 110+£20.881 u/L.
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Figure 2. SGPT and SGOT Levels

The increase in SGOT was higher than the increase in SGPT in all treatment groups. This indicates
that the higher the concentration of bentonite used in the fish oil purification process, the higher
the SGOT and SGPT levels in rats. The pattern of increase in SGOT and SGPT levels was similar
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to increasing bentonite concentration in the fish oil purification process for both EB and MTB.

Increased SGOT and SGPT levels can generally trigger hepatocellular stress (Wijaya, 2022).

Statistical Analysis of SGPT and SGOT

Based on the results of the one-way ANOVA statistical test, there was no significant difference
between treatment groups for SGPT (p > 0.05), whereas SGOT values (p < 0.05) showed a
significant difference. The results of the Tukey HSD follow-up test on SGPT examination showed
no significant differences between groups. Although there was an increase in the average SGPT
with increasing treatment concentration, this increase was not statistically significant (p > 0.05).
Meanwhile, the MTB 6% group had significantly higher SGOT levels (p < 0.05) than the normal
group. This indicates that the treatment increased SGOT enzyme activity, which could suggest a
hepatotoxic effect. The fish oil purification process can show hepatotoxic effects such as lipid
accumulation and hydropic degeneration. However, these findings depend on the type of fish oil,
the purification process, and the dose and duration of administration (Muslim et al., 2025).

Index of Wistar rats (Rattus norvegicus) Organs

According to measurements of the rat organ index, it is evident that the liver index increases more
in all treatment groups compared to the normal group. This percentage increase indicates an
adaptive response to toxic substance metabolism or hepatocellular enlargement (hepatomegaly).

However, the increase in the index is still within physiological limits (<4) (Basheer et al., 2017).
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Figure 3. Index of Wistar rats (Rattus norvegicus) Organs

The heart organ index values appear relatively stable across all groups, nearly matching the values
in the normal group. This indicates that there is no significant toxic effect on heart tissue due to
the addition of bentonite in the fish oil purification process. There was an increase in the kidney
organ index in both the right and left sides, with insignificant values in the EBIII and MTBIII
treatment groups. This indicates increased excretory activity or mild stimulation of kidney
function, but does not yet indicate severe toxicity. Meanwhile, the pancreas, spleen, lungs, and
right and left ovaries showed relatively similar index values between groups and were close to
normal values. This indicates that there was no significant toxic effect on these organs (Akil, 2019;
Heramnto et al., 2022).

Histopathological Examination of Rats after Administration of Fish Oil

Microscopic observation showed that the glomeruli and tubules had undergone fatty degeneration
and necrosis. These conditions were found in all treatment groups. In fatty degeneration, the nuclei
of the tubular epithelial cells were pushed to the periphery, and fat vacuoles were seen filling the

cytoplasm. Necrosis occurring in the tubules included loss of epithelium, detachment of the



PROCEEDING
The 4tk International Conference on Health Science

basement membrane, pyknotic nuclei, ruptured nuclei (karyorrhexis), disappeared nuclei
karyolitic), and desquamation or loss of a group of epithelial cells due to the absence of

surrounding tissue to hold them in place.

Figure 4. Histopathological of female rat kidneys in cross-section after 14 days of
treatment for each treatment group, stained with hematoxylin and eosin (HE) at 400x
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fatty degeneration and necrosis were observed in the tubules and glomeruli. Similarly, with the
administration of eel fish oil extract (EB) in each treatment group, the higher the concentration of
bentonite in the eel fish oil extract, the more pronounced the fatty degeneration and necrosis in the
tubules and glomeruli, as shown in E and F, especially in the microscopic images in Figure G.

The proximal tubule is the part of the nephron most susceptible to damage from toxic substances
or ischemia because it is where absorption and secretion occur, resulting in higher concentrations
of toxic substances (Mudiana et al., 2023). Other causes of proximal tubule damage include high
levels of cytochrome P-450, which can activate toxic substances. The process of renal tubule
damage begins with the entry of toxic substances into the tubule epithelial cells, which then
undergo degeneration in response. Fatty degeneration indicates the occurrence of toxic nephritis

in the tubules. Further epithelial damage can take the form of necrosis and cell desquamation (Sijid
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et al., 2020)]. Tubule tissue that undergoes desquamation then transforms into connective tissue,

causing a decline in kidney function. A decline in kidney function of more than 25% can lead to
kidney failure (Mardiastuti, 2002).

CONCLUSIONS

A stable increase was observed in all groups' body weight, from 155 + 4.966555 g to 194.25 +
8.421203 g. There was an increase in SGOT and SGPT levels, following the same pattern, along
with an increase in bentonite concentration during the fish oil purification process for both EB and
MTB. The increase in liver organ index was higher in all treatment groups compared to the normal
group, but the increase in index was still within physiological limits (<4). Microscopic observation
showed that the glomeruli and tubules had undergone fatty degeneration and necrosis in all
treatment groups. The results of the study showed that bentonite purification of fish oil did not

have a toxic effect on the test animals (Rattus Norvegicus).
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