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ABSTRACT 
 
In the US and Europe, drug-induced liver injury is the leading cause of acute liver failure, killing 10%–50% of 
patients. Free radicals from high aspirin doses or extended use can damage hepatocytes. Natural antioxidants 
include glycine, glutamic acid, and flavonoid in golden sea cucumber (Stichopus hermanii) help fight free radicals. 
This study will examine how Stichopus hermanii extract affects ALT levels in aspirin-induced Rattus norvegicus. In 
a post-test only control group design, 32 wistar male rats were separated into four groups: negative control (K-), 
positive control (K+), and two groups treated with Stichopus hermanii extract at 486 mg/kg BB (KP1) and 972 
mg/kg BB (KP2) for 23 days. In the Man-Whitney test, neither the 486 mg/kg BB nor 972 mg/kg BB groups 
demonstrated a significant reduction in ALT levels compared to positive control. ALT levels were similar amongst 
extract dosages. This study found that aspirin-induced animals who received Stichopus hermanii extract at 486 
mg/kg BB and 972 mg/kg BB for 23 days had no ALT reduction. 
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АБСТРАКТ
 
В США и Европе лекарственное поражение печени является основной причиной острой печеночной 
недостаточности, от которой умирает 10–50 % пациентов. Свободные радикалы, образующиеся при приеме 
высоких доз аспирина или длительном его применении, могут повреждать гепатоциты. Натуральные 
антиоксиданты, в том числе глицин, глутаминовая кислота и флавоноиды, содержащиеся в золотом 
морском огурце (Stichopus hermanii), помогают бороться со свободными радикалами. В данном 
исследовании будет изучено влияние экстракта Stichopus hermanii на уровень АЛТ у крыс Rattus norvegicus, 
которым вводился аспирин. В контрольной группе, прошедшей только пост-тестирование, 32 самца крыс 
породы Вистар были разделены на четыре группы: отрицательный контроль (K-), положительный 
контроль (K+) и две группы, получавшие экстракт Stichopus hermanii в дозе 486 мг/кг массы тела (KP1) и 
972 мг/кг массы тела (KP2) в течение 23 дней. В тесте Манна-Уитни ни группа с дозой 486 мг/кг массы тела, 
ни группа с дозой 972 мг/кг массы тела не продемонстрировали значительного снижения уровня АЛТ по 
сравнению с положительным контролем. Уровни АЛТ были схожими при всех дозах экстракта. Это 
исследование показало, что у животных с аспирин-индуцированным воспалением, которые получали 
экстракт Stichopus hermanii в дозе 486 мг/кг массы тела и 972 мг/кг массы тела в течение 23 дней, не 
наблюдалось снижения уровня АЛТ. 
 
Ключевые слова:  Stichopus hermanii ; АЛТ; Лекарственно-индуцированное поражение печени; флавоноид; 
Глицин; Глутаминовая кислот 
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INTRODUCTION 
Drug-Induced Liver Injury (DILI) is a toxic 

drug reaction that results in liver injury. Drug-
induced liver injury is the most common cause 
of acute liver failure in the United States and 
Europe. The case fatality rate of DILI is 10-
50%. DILI occurs at an annual incidence of 
approximately 14-19 per 100,000 population 
in France and Iceland. Such potentially fatal 
events have an important impact on policy 
making in tightening drug restrictions.1,2 

Aspirin or acetylsalicylic acid is a non-
steroidal anti-inflammatory drug (NSAIDs) 
that reduces inflammatory symptoms and has 
various pharmacological effects including 
antipyretic, analgesic, and antiplatelet. Aspirin 
use is associated with severe morbidity and 
mortality due to its adverse effects on several 
organs, including the liver, stomach, and 
kidneys.  One of the consequences of long-term 
aspirin use is hepatotoxicity.3 Hepatic toxicity 
is influenced by the dose of aspirin taken and 
the duration of administration. 

Hepatic damage can occur due to aspirin 
administration beyond the therapeutic dose. 
Hepar is a very vulnerable organ to drug 
toxicity, so to monitor hepatic damage, specific 
hepatotoxic indicators such as ALT are 
measured 4. ALT is one of the enzymes in the 
human body as a marker of impaired hepatic 
function. ALT is found in several organs of the 
human body, such as the liver, heart muscle, 
kidneys, and skeletal muscle.5 

Indonesia has a diversity of marine biota 
that can be utilized as raw materials for 
alternative medicine, one of which is sea 

cucumber. Sea cucumbers are marine 
invertebrates that have been used for food, 
traditional medicine, and cosmetics. Sea 
cucumbers also have the potential for 
antioxidants, anti-inflammatory, antidiabetic, 
anti-obesity, and antimicrobial. Sea cucumbers 
have high commercial value in Indonesia and 
high economic value in Asian markets. One 
type of sea cucumber in Indonesia that has a 
high selling value is Stichopus hermanii. Golden 

sea cucumber (Stichopus hermanii) is included 
in the genus Stichopus which contains quite 
complete amino acids such as glycin and 
glutamic acid which can play a role in helping 
increase GSH synthesis.6,7 The flavonoid 
content contained in Stichopus hermanii also 
has antioxidant abilities in inhibiting the 
formation of free radicals, so it can act as a 
hepatoprotector.8 

This study aims to examine the effect of 
giving golden sea cucumber extract (Stichopus 
hermanii) as a hepatoprotector in aspirin-
induced experimental animals, with the 
parameter of ALT levels as a marker of hepatic 
damage. 

 
MATERIAL AND METHODS 

A series of animal studies were conducted at 
the Integrated Biomolecular and Hyperbaric 
Laboratory, Faculty of Medicine, Hang Tuah 
University, Surabaya, No. 
I/053/UHT.KEPK.03/VIII/2024. 

A genuine experimental design that 
featured a post-test only control group was the 
study design that was employed. The animals 
employed in this investigation were 32 white 
male rats belonging to the Rattus norvegicus 
species and the Wistar strain. The rats were 
between 3 and 4 months old and had a body 
weight of 150 to 200 grams. The sample size 
calculation that was employed in this 
investigation was the Federer formula. The 
rats were divided into 4 treatment groups, as 
follows: 
1. Negative control group is a group of 6 rats 

were given standard feed and drink for 23 
days.  

2. Positive control group is a group of 6 rats 
were given food, drink, and aspirin dose of 
250 mg/kg BW on 13th day to 23rd day 

3. First treatment group: a group of 6 rats 
were given standard feed, drink, Stichopus 
hermanii extract at a dose of 486 mg/kg 
BW for 23 days, then given aspirin at a 
dose of 250 mg/kg BW starting on 13th day 
of sea cucumber administration for 11 
days.  

https://doi.org/10.33533/jpm.v19i1.10386


D.H.M Ferguszon, D.Purwaningsari, W.Diarsvitri, E.Poerwanto 

 
 

26 |                            DOI: https://doi.org/10.33533/jpm.v19i1.10386 Vol 19: No : 2 (2025) 
 

4. Second treatment group: a group of 6 rats 
were given standard feed, drink, Stichopus 
hermanii extract dose of 972 mg/kg BW 
for 23 days, then given aspirin dose of 250 
mg/kg BW starting on the 13th day of 
administration of sea cucumber for 11 
days.  

In this study, there were 7 days of 
acclimatization period and 23 days of 
treatment period, so that blood serum 
collection used for ALT examination was 
carried out on day 31. 

The tools used in this research are animal 
cages with a size of 40 cm x 30 cm x 10 cm, 
husk, handschoen, feeding and drinking 
utensils for experimental animals, scales to 
measure the body weight of the rats, sonde for 
administering Stichopus hermanii extract, 
micropippet uk 10-100 µl labnet, uk 20-200 µl, 
uk 100-1000 µl, centrifuge tube 10 ml RRC, 
spectrofotometer bio-rad smartspecTM plus, 
vortex – wiggens, sentrifuse hermle Z 207 A, 
aluminium tube rack, yellow tips, blue tips, 
Oven – binder, Rotavapor – biobase, Pompa 
vacum medi-pump-thomas, Oil bath – biobase, 
accuris analytical scales, Waterbath – 
polyscience, Erlenmayer 1000 and 2000 ml 
pyrex. 

The materials used in this research are 
white rats (Rattus norvegicus) wistar strain 
male as many as 32 animals, feeding and 
drinking water, Stichopus hermanii extract 
dose of 486 mg/kg BW and 972 mg/kg BW, 
aquadest, 96% ethanol, aspirin dose of 250 
mg/kg BW, ketamine 40-80 mg / kg BB.  
 
Preparation of extract Stichopus hermanii  

Approximately 6 kg of golden sea 
cucumbers were harvested from Sabunten 
Island in the district of Sapeken, in the regency 
of Sumenep. At the Department of Biology, 
Sepuluh November Institute of Technology, a 
series of taxonomic tests were conducted in 
order to ensure that the species in question 
was, in fact, the golden sea cucumber 
(Stichopus hermanii). The preparation of 
golden sea cucumber (Stichopus hermanii) 

extract was carried out based on references 
9,10as follows:  

1. Gold sea cucumber that has been cleaned 
and taken inside, then cut about 3-10 cm.  

2. The golden sea cucumber is oven dried 
and then blended into powder.  

3. The sea cucumber powder was 
macerated and stirred repeatedly for 
about 8 hours.  

4. The gold sea cucumber powder was 
soaked in 96% ethanol solution for 24 
hours. The 96% ethanol solution was 
collected and the golden sea cucumber 
pulp was remacerated with 96% ethanol 
in the same way.  

5. The remaceration result will be 
evaporated at 45-50°C water 
temperature and the gold sea cucumber 
extract will be produced. 

 
Preparation of aspirin solution 

Aspirin solution was prepared using aspirin 
tablets branded “Cardio Aspirin” which was 
given by round with a dose of 250 mg/kg BW. 
Calculation of aspirin in rats with average body 
weight, as follows: 50 mg / 200 g BW given for 
11 consecutive days.  
Aspirin was suspended using 1% CMC-Na 
solution.11 The solution was stirred with 
unidirectional rotation and constant speed 
until homogeneous. 
 
Preparation of CMC-Na 1% solution 

CMC-Na 1% solution was made with 1 gram 
and dissolved into 100 ml of distilled water. 
The solution was stirred until homogeneous 
and evenly distributed.12 
 
Method of blood anesthesia  

Ketamine anesthesia was performed on the 
23rd day after the treatment period, for the 
examination of ALT levels. The dose of 
ketamine used was approximately 40-80 
mg/kg BW intramuscularly.13 
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Anesthesia was performed in the following 
manner: 

1. The rat is held by grasping the neck and 
fixed with the help of another person.  

2. Ketamine injection is done on the thigh of 
the rat.  

3. The rat is checked for foot reflexes to 
ensure pain reflexes. 

Method of blood collection 
White rats (Rattus norvegicus) that have 

been given anesthesia, blood is taken 
intracardially approximately 5 ml, in the 
following manner: 

1. Rats were placed on a surgical mat in a 
supine position after anesthesia. 

2. The rat is palpated in the area of the 
beating heart. 

3. The rat are dissected using scissors by 
opening the skin until the muscle from 
the epigastric region to the heart is 
visible. 

4. Blood collection of 5 ml was done with a 
5 cc syringe.  

5. Blood was transferred into EDTA, then 
placed into a test tube to be processed for 
ALT examination. 

Examination of hepatic ALT levels  
Utilizing the Chemistry Autoanalyzer Cobas 

Integra 14, the International Federation of 
Clinical Chemistry (IFFC) kinetic technique 
was used to assess the ALT enzyme activity of 
rats (Rattus norvegicus). Blood that had been 
centrifuged was the source of the serum that 
was utilized for the ALT analysis. 
 
Data Analysis 

This study uses statistical tests that are 
processed using Statistical Package for the 
Social Sciences (SPSS) version 27.  

 
RESULT 
Results of ALT level examination 

The average results of ALT levels in this 
study can be seen in Figure 1 

 

 
Figure 1. The average ALT levels in all groups 
 

The findings in the table and graphic above 
indicate that the positive control group of rats 
exhibits elevated alanine transaminase (ALT) 
levels in comparison to the negative control 
group. There was no significant decrease in 
ALT levels in the KP1 and KP2 groups when 
compared to the positive control group. The 
purpose of this test is to investigate whether or 
not the acquired data follows a normal 
distribution. The Shapiro-Wilk test is the type 
of test of normality that is employed. This test 
is chosen if the number of samples used is less 
than 50. The results of the Shapiro-Wilk 
normality test in each group, as follows: 
 
Table 1. The Results of normality test for ALT 

levels 

 
Note : * means significance p > 0.05, then the data is 
normally distributed 

 

According to the findings of the Shapiro-
Wilk normality test, which are presented in 
table 1, normally distributed data with a p 
value greater than 0.05 are found in the 
negative group (p = 0.492), the positive group 
(p = 0.297), and treatment group 2 (p = 0.619). 
With a significance value of 0.014, the KP1 
group was the one that did not have a 
distribution that was considered typical. 
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Table 2. The results of non-parametric 
(Kruskal-Wallis) test for ALT levels 

 

 
Note : *means p < 0.05, so there is a significant 
difference 
 
The results of the Kruskal-Wallis test in table 2 
showed a significant result of 0.024 which 
means that there is a difference in the average 
ALT levels in animals that have been given 
treatment. 
 

Table 3. The results of post hoc test (Mann-
Whitney U) test for ALT levels 

 

 
Note : * means p < 0.05, so there is a significant 
difference 
The difference is between K- and K+ with a 
value of 0.018, K- with KP1 with a value of 
0.005, K- and KP2 with a value of 0.028. K+ 
with KP1 with a value of 0.482, K+ with KP2 
with a value of 0.728, KP1 with KP2 with a 
value of 0.451. Based on the data in table 3, it 
can be concluded that each group has not 
significant differences in ALT levels. 
 

DISCUSSION 
Based on the results of research on rat ALT, 

the criteria that meet the inclusion were 29 
rats. During the study there were 3 
experimental animals that fell into the drop out 
criteria, namely 1 from the negative control 

group (-), 1 from the control group (+), and 1 
from the KP1 group. Death in rats is most likely 
caused by stress. Based on15, stressors that 
trigger death are caused by several 
environmental factors, such as: 
1. Inadequate circulation aspects can cause 

particulate contaminants such as allergens 
and pathogens in the air, so it is necessary 
to provide sufficient ventilation to provide 
good air quality and oxygen supply. 

2. Temperatures that are above normal can 
cause dehydration in rats, potentially 
leading to death. 

3. Lighting can affect physiological, 
morphological and behavioral aspects of 
various animals. Potential stressors from 
light include photoperiod, light intensity 
and inappropriate spectral quality of light. 

4. Cleaning chaff less than twice a week has 
the potential to cause disease-causing 
microorganisms in rats. 

Deaths in rats can also be caused by fighting 
among male rats that live together in groups. 
About 14% of male rats that fight have skin 
injuries that have the potential for bleeding 
and death.16 

Aspirin is a class of NSAIDs that has the 
potential to cause poisoning and is hepatotoxic 
when used in large quantities and for a long 
time.17 Hepatotoxicity caused by drugs is a 
very risky clinical problem and affects liver 
metabolism.18 High doses of aspirin are 
metabolized through hepatic conjugation to 
form salicylate interactions. Disposal of 
metabolic waste substances that are toxic is 
very necessary, if not removed it can cause 
disruption of the function of organs in the 
body. Drugs used that are not in accordance 
with the indication, dose, and duration of 
administration will cause pathophysiology, 
including due to aspirin.19 

High concentrations of salicylate will be 
carried to the liver through the hepatic portal 
vein. The vein is the site used for absorption 
and first metabolism in the liver. Aspirin is 
rapidly metabolized with the help of esterase 
enzymes into salicylic acid and p450 to form 
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metabolites such as gentisate. This metabolite 
is formed by hepatocyte mitochondria, causing 
an interaction between salicylate and hepatic 
mitochondria.20 

Excessive use of aspirin will cause salicylate 
uptake in the liver which has the potential for 
mitochondrial damage. Mitochondrial damage 
can affect fatty acid metabolism through 
competitive inhibition of long chain 3-
hydroxyacyl-CoA dehydrogenase (LCHAD) 
enzyme involved in fatty acid β-oxidation.21 

Hepatocytes require fatty acids through 
oxidative phosphorylation of the tricarboxylic 
acid cycle in mitochondria to produce energy. 
In the respiration chain, electrons are 
transferred from NADH or FADH2 to oxygen 
molecules, causing the reduction of oxygen to 
H2O. Some oxygen molecules that experience 
incomplete reduction will produce a by-
product in the form of superoxide (O2-). The 
respiration chain that occurs in the 
mitochondria produces superoxide (O2-) as a 
by-product that will react with iron-sulfur and 
produce Fe2+ ions. The presence of Fe2+ ions 
and hydrogen peroxide causes the formation of 
reactive hydroxy radicals (OH-). The 
superoxide can also react with nitric oxide 
(NO-) to form peroxynitrite (ONOO-). These 
two species (OH- and ONOO) can trigger 
oxidative stress that leads to hepatocyte cell 
damage.22 Hepatocytes will fail to maintain 
their intracellular activity, if there is no ATP 
generated through the utilization of fatty acids. 

This study used a dose of aspirin 250 
mg/kg BW for 11 days which can trigger 
damage to liver cells. Damage to the liver will 
cause liver enzymes to escape into the 
bloodstream, so that blood levels increase and 
indicate impaired liver function23. This 
research is in line with research conducted by 
Al-Bidhani in 2021 that the administration of 
aspirin at a dose of 100mg / kg BW to male rats 
(Rattus norvegicus) for periods of 10 days, 20 
days, and 30 days is also able to cause liver 
damage and increase ALT levels.24 

ALT will catalyze the transfer of amino 
groups from L-alanine to alpha-ketoglutarate, 

and the conversion products are L-glutamate 
and pyruvate through the tricarboxylic acid 
(TCA) cycle. Pyruvate can be used in the citric 
acid cycle to generate ATP. Pyridoxysal 5'-
phosphate, also known as vitamin B6, is a 
coenzyme required in this reaction. Pyridoxal 
5'-phosphate (P-5′-P) belongs to the prosthetic 
group that binds to the inactive apoenzyme. 
The pyridoxal 5'-phosphate attached to the 
apoenzyme will accept an amino group from 
the first substrate i.e. aspartate or alanine and 
produce products such as oxaloacetate or 
pyruvate. The coenzyme in amino form then 
transfers the amino group to 2-oxoglutarate as 
the second substrate to form glutamate. 
Coenzyme-deficient apoenzymes and 
holoenzymes are usually present in serum, so 
adding P-5′-P can increase aminotransferase 
activity.25 

Elevated ALT levels are a biomarker in 
hepatic damage because they are found in the 
liver, especially the cytosol. Glutamic 
oxaloacetic transaminase is required by the 
body in the transaminase process to reduce 
excess ammonia. This enzyme is more 
specifically found in the heart, muscles, 
pancreas, lungs, and skeletal muscles.26 

Hepatic cell damage can trigger oxidative 
stress caused by increased levels of free 
radicals in the body. These radicals tend to 
hold a chain reaction that if it occurs in the 
body will be able to cause damage that 
continues and continues, so the body needs 
additional antioxidants from outside that can 
protect against free radical attacks 27This is 
similar to research conducted by Fadlilah and 
Lestari in 2023 that adequate antioxidants can 
prevent the harmful effects of reactive oxygen 
species (ROS) production and immune cell 
damage. Antioxidants are necessary in 
regulating reactions that release free 
radicals.28 

Active substances from marine life that have 
pharmacological activity in recent years, 
including Stichopus hermanii. This type of sea 
cucumber contains many antioxidants that can 
counteract free radicals, so it has the potential 
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as a hepatoprotector. Golden sea cucumber 
(Stichopus hermanii) has content that has the 
potential to increase GSH in the form of amino 
acids such as glycin and glutamic acid. GSH 
functions as an antioxidant defense by 
reduction of oxidative stress and maintenance 
of redox balance, metabolic detoxification of 
xenobiotics, and modulation of the immune 
system. GSH will scavenge various oxidant 
molecules, such as superoxide anion, hydroxyl 
radical, nitric oxide, and carbon radical. 
Stichopus hermanii plays a role in providing 
precursors, cofactors, and certain nutrients to 
increase or maintain optimal glutathione 
levels.29 

Stichopus hermanii also contains alkaloid, 
flavonoid, phenol, saponin, and terpenoid 
compounds. These secondary metabolite 
compounds have bioactivity as antibacterial, 
antifungal, and antioxidant. The content of 
metabolite compounds that function as 
hepatoprotectors is flavonoids.30 

Flavonoids are compounds found in natural 
materials with broad pharmacological and 
therapeutic significance. The effectiveness of 
flavonoids depends on absorption, 
distribution, metabolism, and excretion. The 
therapeutic potential in various types of 
flavonoids can address human diseases, 
including liver injury. Excessive production of 
ROS can limit the antioxidant ability of 
hepatocytes, decrease various cell signaling 
pathways, and promote cell death through the 
process of apoptosis. Flavonoids have 
antioxidant properties, thus exerting 
hepatoprotective effects mainly by 
ameliorating oxidative stress, inflammation, 
and regulation of lipid metabolism.31 

Research on the administration of golden 
sea cucumber extract (Stichopus hermanii) at 
a dose of 486mg / kg BW and 972mg / kg BW 
for 23 days, as well as the administration of 
aspirin at a dose of 250mg / kg BW for 11 days 
was not proven as a hepatoprotector with the 
results of ALT levels that did not show a 
significant decrease compared to the group 

that was only induced with aspirin. This could 
be due to several other factors, such as: 
1. Long-term storage of sea cucumber using 

freezing process for 8 days at 4ºC can 
drastically reduce the elasticity. This 
decrease can affect the quality and 
degradation of tissue proteins in sea 
cucumbers. Sea cucumber tissue can 
survive intact for up to five days. On day 7, 
protein degradation occurs due to tissue 
necrosis in sea cucumbers during the 
storage process.32 During the freezing 
process of marine products, ice crystal 
growth and protein denaturation will 
induce protein oxidation, thus causing 
changes in physical and chemical 
properties, functional properties, and 
nutritional quality. Improving the quality 
of seafood can be done by paying attention 
to effective packaging methods, exploring 
the molecular interactions of protein 
oxidation products, and applying new 
analytical techniques to dig deeper into 
the degree of protein oxidation to amino 
acids.33 

2. The thawing method performed prior to 
the preparation of liquid extracts on 
frozen sea cucumbers has an impact on the 
microstructure of the sea cucumbers. 
Damage to the microstructure during the 
thawing process can lead to changes in 
moisture migration and protein oxidation. 
34 Thawing methods can cause loss of 
nutritional value, lipid and protein 
oxidation, and microbial reproduction, so 
it needs to be explored to obtain better 
quality sea cucumbers.35 

3. The use of too high a temperature during 
the extraction process can potentially 
remove some of the metabolites contained 
in sea cucumbers. This can also cause 
degradation of constituents contained in 
liquid extracts, so it is recommended to 
use temperatures around 30-40ºC so that 
the bioactive compounds in sea cucumbers 
are maintained.36,37 Extraction 
temperatures that are too high cause 
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damage to compounds due to the 
oxidation process. Flavonoid components 
can produce low quality, if the extraction 
process is carried out at high 
temperatures. 38 

4. This study used 96% ethanol solvent in 
extracting Stichopus hermanii because it is 
selective, non-toxic, good absorption, and 
high filtering ability on polar compounds. 
This solvent can produce more 
concentrated extracts compared to 
solvents with low concentrations.39 Other 
studies explain that the higher the 
concentration of ethanol, the lower the 
level of polarity. The use of ethanol 
solvents with concentrations above 70% 
results in a decrease in total flavonoid 
levels, making it less effective in dissolving 
compounds that have low molecular 
weight. Different ethanol concentrations 
can affect the solubility of flavonoid 
compounds, therefore a more appropriate 
solvent selection is needed in the Stichopus 
hermanii extraction process.40 

5. Repeated handling and rounding can 
cause physical stress. The stimulus will 
activate the amygdala to respond to 
threats and fear to the animal's vigilance.41 
Stressed animals can increase the 
secretion of ACTH (adenocorticotropic) 
which triggers the release of 
glucocorticoid hormones. These hormones 
increase metabolic processes through the 
process of gluconeogenesis. The process of 
gluconeogenesis converts fatty acids and 
amino acids into glucose. Stressful 
situations require more energy. The 
enzyme needed in the process of 
gluconeogenesis includes ALT. This 
enzyme will catalyze chemical reactions in 
hepatocyte cells, so increased hepatic 
performance can cause hepatocyte 
damage.17 

6. Habitat differences can affect the 
metabolite content found in sea 
cucumbers. The content of secondary 
metabolites in an organism is influenced 

by several factors, one of which is 
environmental factors. This is due to 
differences in temperature, oxygen 
solubility, pH, salinity and light intensity. 
The results of the identification of 
secondary metabolites show that 
Holothuria atra extract from Lampung Bay 
Waters contains secondary metabolites, 
such as alkaloids, flavonoids, steroids and 
saponins, while Holothuria atra extract 
from Garut Waters contains secondary 
metabolites of alkaloids, flavonoids, 
steroids and triterpenes and saponins.42 

7. Technology in Indonesia until now has not 
been able to extract only 1 metabolite 
compound, while Stichopus hermanii 
contains other secondary metabolites, 
such as saponins and alkaloids. These 
ingredients have the potential to cause cell 
damage. Saponins can cause hepatocyte 
cell disorders through erythrocyte 
hemolysis. Alkaloid content has toxic 
properties because it takes a long time in 
the process of metabolism and excretion, 
so that alkaloid contact becomes longer 
and damages hepatocyte cells.43Another 
study also explained that high 
concentrations of phenolic activity can 
turn into prooxidants.44 Prooxidants are 
chemicals that induce oxidative stress 
through the formation of ROS by inhibiting 
the antioxidant system. Flavonoids can 
react as prooxidants when reduced to 
metals, but this depends on environmental 
conditions.45 
 

CONCLUSION 
The administration of golden sea cucumber 

extract (Stichopus hermanii) at a dose of 
486mg / kg BW does not affect the ALT levels 
of white rats (Rattus norvegicus) wistar strain 
induced by aspirin. The administration of 
golden sea cucumber extract (Stichopus 
hermanii) at a dose of 972mg / kg BW does not 
affect the ALT levels of white rats (Rattus 
norvegicus) wistar strains induced by aspirin. 
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