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ABSTRACT

Objective: Sea cucumber (Holothuriascabra) is one of the marine animals that can be
consumedas food and also efficacious as a drug. One of the benefits of sea cucumber has high
cell regeneration ability. This study aims to see the profile of hepatoprotective histology of sea
cucumber extract on mice that have been given paracetamol toxic dose.

Methods: This experiment was conducted by using experimental animal groupedof micewhich
were divided into 6 groups: group I: sea cucumber extract 1%, group II: 1000 mg/kg BW or 25
mg/25 g BW, group I1I: 750 mg/kg BW or 18.75 mg/25 g BW, group 1V: 500 mg/kg BW or 12.5
mg/25g BW, group V: positive control (Curcuma tablet 2.5 mg/25g BW), and group VI:
paracetamol group (62,5 mg/25g BW). The histopathology test was performed to see the
improvement of liver necrosis of mice.

Results: The results of histopathological study showed that all groups of mice livers experienced
necrosis (cell damage) and abnormalities. In the group of sea cucumber extract having dose 500 mg/kg
BW, liver cells experienced degeneration of fat and hemorrhage as in the group of curcuma tablet, but in
group 6 (paracetamol group), liver of mice experienced apoptosis (cell death). In the histopathology test
results can also be seen that in group 4 at doses of 500 mg/kg BW, the liver experienced slightly less
severity than all other groups.

Conclusion: The sea cucumberat doses of 500 mg/kg BW can improve the hepatic damage on
mice induced by paracetamol.

Keywords: sea cucumber, hepatoprotective effect, histopathology test, mice, liver

INTRODUCTION

Liver is an intermediary organ between the digestive system and blood. One of the
important functions of the liver is to protect the body against the occurrence of accumulation of
harmful substancessuch as drugs that inserted into body from outside. Many of drugs are fat
soluble and not easily excreted through urine, so that the enzyme system in the liver microsomes
will do biotransformation in such way to form a metabolite which is more soluble in water and
can be excreted through the urine [1]. Regarding this phenomenon, it is not surprising that the
liver has possibilities to be damaged by the drugs. Generally, hepatitis due to drugs does not
cause permanent damage, but sometimes it can persist and has fatal effect. Hepatotoxic is a
chemical causing some toxic effects on liver cells [2]. With the excessive doses (toxic doses) or
long-term retreating, this compound can cause an acute or chronic liver damage[3].

The management of liver disease is still a challenge to modern medicine as there is no
effective drug available that stimulates liver function, offer protection to the liver from damage
or help to regenerate hepatic cells. The only drugs available are Corticosteroids and
Immunosuppressive agents. However, these suffer with several adverse effects. It is therefore
necessary to search for alternative drugs for the treatment of liver diseases to replace currently
used drugs of doubtful efficacy and safety [4]. In the present day scenario, nearly half of the
agents used in liver diseases are either natural products or derivatives of natural products due to
their ability to act on various biological targets, so there remains a great interest in the search for
natural products from plants, terrestrial and marine animals and microorganisms as potential
drug chemical leads for the treatment of a liver disease. Among the wide range of natural
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sources, herbal and marine source play a key role, where 65% of patients in US and Europe
depend on herbal preparations for the treatment of liver diseases [5].

Utilization of natural materials as a traditional medicine began to be developed and
testing has also been done to obtain more satisfactory results in terms of treatment and the side
effects. Sea cucumber (Holothuriascabra) is marine biota which is widely used as a traditional
medicine. Sea cucumber contains antibacterial, antifungal, antitumor and anticoagulant
ingredients. Zancan and Mourao's, 2004 described that in addition to wound healing, sea
cucumber extract also contained anticoagulant and antithrombotic compounds [6]. The research
that has been done by Latifahand Widysusanti, 2010 illustrated that at a concentration of 35%,
sea cucumber suspension hadhepatoprotective effect and improved liver tissue [7].

Meanwhile, Nurhidayati, 2010 stated that sand cucumber was capable of preventing
damage to hepatocytes induced by carbon tetrachloride and the highest protective effect was
obtained at a dose of 50 mg/200 g body weight of the experimental animal. However, there is no
real correlation between increasing doses of the sand cucumber with its hepatoprotective effect
against carbon tetrachloride. In addition, Novritaand Nurhidayati, 2016 described that
Holothuriascabra can improve liver fibrosis in mice induced by carbon tetrachloride. Regarding
this, Widysusanti and Robert, 2017 found that sea cucumber (Holothuriascabra) extract at a
concentration of 1% can improve the severity level of hepatic damage in mice by reducing the
parameter of SGPT and SGOT®. Therefore, in this research was continued by describing
histopathological study of sea cucumber extract as hepatoprotective effect.

MATERIALS AND METHODS

Materials

Sea cucumber (Holothuriascabra) was derived from Wajo Village, Tilamuta, Boalemo,
Gorontalo, Indonesia.

Extraction of sea cucumber

The sea cucumber samples were processed by splitting and removing the stomach
contents and then washed with clean water until it were clean and free of dirt, then it were cut
into small pieces and dried for 2 weeks under the direct sunlight. The dried sample then put into
a container of maceration and soaked with methanol until surface of all sea cucumber was
completely immersed. The result then stirred every day 3 times and the solvent was replaced
every 3 days with the same treatment. The extracted solution from the first day to the last day (on
the 15™ day) was mixed to be evaporated until it produced a viscous sea cucumber extract. The
viscous extract was evaporated again at roomtemperature until dry and then ]prepared\ it to the
next test.
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Preparation of Na-CMC 1% Suspension

The Na-CMC suspension was prepared by dissolving approximately 1.0 g of Na-CMC
thathad been carefully weighed into 100ml of distilled water (which had been heated at 70°C)
gradually and stirred with an electric stirrer until homogeneous suspension was formed.

Preparation of paracetamol suspension into hepatotoxic dose 250 mg/kg BW

Paracetamol was suspended into 1% Na-CMC prepared by diluting 625 mg of
paracetamol, that was carefully measured, into 100 mL of Na-CMC 1% (hepatotoxic
paracetamol 6.25 mg/25 g dose against the mice body weight).

Preparation of [dry extract of sea cucumber into Na-CMC 1% suspension

The{drw extract of sea cucumber was suspended into Na-CMC 1% suspension made by

dissolving the dried extract whichhad been weighed according to the desired concentration of
1%; 1000 mg/kg BW, 750 mg/kg BW, 500 mg/kg BW, curcuma tablet 2.5 mg/25 g BW,
paracetamol group 62.5 mg/25 g BW of the mice.

Ethical consideration

Experimental protocols and procedures used in thisstudy were approved by health ethics
committee, The Faculty ofMedicine, Hasanuddin  University,N0.325/H4.8.4.5.31/PP36-
KOMETIK/2017. All the experimentalprocedures were carried out in accordance with
internationalguidelines for the care and use of laboratoryanimals.

Test of dried sea cucumber extract ashepatoprotective effect

The treatment group of the dried sea cucumber extract (1%) was administered orally of 1
ml/25 g BW to the mice, every day for 7 consecutive days, at 30 min afterwards, paracetamol as
hepatotoxic dose was administered at a dose of 62.5 mg/25 g BW mice. On the 8" day, the blood
was taken and the liver surgery was performed (group 1).
This protocol was repeated the same way in the different doses for group 2 (1000 mg/Kg BW or
25 mg/25 g), group 3 (750 mg/Kg BW or 18.75 mg/25 g BW), group 4 (500 mg/Kg BW or 12.5
mg/25 g BW), group 5 (2.5 mg/g BW) and group 6 (Na-CMC 1% solution 1 ml/25 gram).

Histopathological preparation from the mice liver

On the day 9", the liver of the mice was cut with 3 mm microtome then the fixation
was conducted. After that, the preparation was inserted successively into 50% ethanol solution
for 30 minutes, 90% ethanol for 30 minutes, ethanol absolute for 30 minutes, each having 2
treatments [9].

The preparation then fed into paraffin-xylol, then sterilized in the oven for one hour
at 60°C. The preparation was transferred into the liquid paraffin for one and a half hours into the
preparatory block. In addition to print, the preparation was cut as thick as 5 microns then
attached to a glass object that had been given albumin glycerin and heated 50°C until it was dry.
After drying, it was put into pure xylol for 5-10 minutes. Preparations were taken and fed into
ethanol solution 96%, 90%, 70% and 50% for 5-10 minutes, gradually. The preparation then
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washed with water then fed into the Erlich dye solution for 5 minutes. The result was washed
with clean water then put into ethanol solution gradually of 50%, 70%, 90%, 96%, and into
ethanol absolute. After that, it was inserted into eosin-alcohol for 1-2 minutes then the result was
rinsed into water then put into ethanol 50%, 70%, 90%, 96% then into absolute ethanol, and
xylol. The preparation then dried at room temperature and covered with canned balm and glass
objects then observed under a microscope.

RESULTS AND DISCUSSION

Histological test results can be seen in the figure 1which consisted of 6 pictures i.e.
group 1 (62.5 mg/25 g BW of paracetamol dose), group 2 (1000 mg/kg BW of sea cucumber
extract), group 3 (750 mg/kg BB), group 4 (500 mg/kg BW), group 5 (curcuma tablet doses of
2.5 mg/g), and group 6 (Na-CMC 1%).

This study used paracetamol induction doses of 62.5 mg/25 g given orally to induce
liver cell necrosis and sea cucumber administration performed prior to paracetamol
administration aimed to see the effect of liver protection by sea cucumber extract. So this study
focuses on the preventive concept to see the potential of sea cucumber as a hepatoprotective
material.[The previous study explained that SGPT value on mice which induced paracetamol
showed dose 500 mg/kg of sea cucumber extract had given hepatoprotective effect (SGPT 32 u/l)
which proven by histological test [8]. \

From the histological test, this can be seen that all groups ofmice liver experience
necrosis (cell damage) and abnormalities. In the group of sea cucumber extract on doses 500
mg/kg BW, liver cells experience degeneration of fat and hemorrhage as in the group of curcuma
tablet, but in group 6 (paracetamol group), liver of mice was apoptosis (cell death). In the
histopathology test results also seen that in group 4 at doses of 500 mg/kg BW, the liver
experience slightly less severity than all other groups.
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Figure 1.Photomicrograph of mice livers in the various groups: (A) group 1: paracetamol doses (62.5 mg/25 g), showing the
necrosis histological structure of hepatic lobule; (B) group 2: sea cucumber extract doses (1000 mg/kg BW), showing apparent
normal hepatic parenchyma (long narrow); (C) group 3: sea cucumber extract doses (750 mg/kg BW), showing lipid generation
(short narrow); (D) group 4: doses of 500 mg/kg BW, showing Kupffer cell activation (short arrow); (E) group 5: curcuma tablet
doses (2.5 mg/g), showing hepatocyte cell degeneration (short narrow); (F) group 6: Na-CMC 1%, showing apparent normal
hepatic parenchyma (short narrow) which is similar with group 2.

Histopathologic observations described the effective doses of sea cucumber extract to
prevent fatty is at a doses of 500 mg/kg BW. This is presumably because of the high protein
content (86%) that is easily broken down by the enzyme pepsin, of that amount about 80% of
collagen. Proteins especially amino acids, glycine and glutamate,as the main component of GSH
(glutathione) is able to reuseby GSH which is exhausted due to the toxicity of paracetamol in
cytoplasm and mitochondria. GSH is a robust peroxy-nitrite eliminator and prevents the effective
formation of nitro-tyrosine, greatly reduces the necrosis of liver cells due to paracetamol and
activates cell regeneration cycles.

This is related to Sharma et al., 2010 research stated that one of the most important
antioxidant systems is the glutathione redox cycle [10, 11].Glutathione is highly abundant in



cytosol, nuclei and mitochondria, and is the major soluble antioxidant in these cell
compartments. Reduced glutathione (GSH), the main component of the endogenous nonprotein
sulfhydryl pool is known to be a major low molecular weight scavenger of free radicals in the
cytoplasm [12]. The depletion of GSH promotes generation of reactive oxygen species and
oxidative stress witha cascade of effects, thereby affecting functional as well as the structural
integrity of cell and organelle membranes [13]. The elevated level of GSH protects cellular
proteins against oxidation through the glutathioneredox cycle and also directly detoxifies
reactive oxygen species and/or neutralizes reactive intermediate speciesgenerated from exposure
to xenobiotics including chemical carcinogens [14, 15].

CONCLUSION
The extract of sea cucumberat doses of 500 mg/kg BW can improve the hepatic damage on mice
induced by paracetamol.
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ABSTRACT

Objective: Sea cucumber Holothuria scabra is one of the marine animals that can be consumed as food and also efficacious as a drug. One of the
benefits of sea cucumber has high cell regeneration ability. This study aims to see the profile of hepatoprotective histology of sea cucumber extract on
mice that have been given paracetamol toxic dose.

Methods: This experiment was conducted using experimental animal grouped of mice which were divided into six groups: Group I: sea cucumber
extract 1%, Group II: 1000 mg/kg body weight (BW) or 25 mg/25 g BW, Group III: 750 mg/kg BW or 18.75 mg/25 g BW, Group IV: 500 mg/kg
BW or 12.5 mg/25 g BW, Group V: positive control (curcuma tablet 2.5 mg/25 g BW), and Group VI: paracetamol group (62,5 mg/25 g BW). The
histopathology test was performed to see the improvement of liver necrosis of mice.

Results: The results of histopathological study showed that all groups of mice livers experienced necrosis (cell damage) and abnormalities. In the
group of sea cucumber extract having dose 500 mg/kg BW, liver cells experienced degeneration of fat and hemorrhage as in the group of curcuma
tablet, but in Group VI (paracetamol group), liver of mice experienced apoptosis (cell death). In the histopathology test, results can also be seen that

in Group IV at doses of 500 mg/kg BW, the liver experienced slightly less severity than all other groups.

Conclusion: The sea cucumber at doses of 500 mg/kg BW can improve the hepatic damage on mice induced by paracetamol.

Keywords: Sea cucumber, Hepatoprotective effect, Histopathology test, Mice, Liver.
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INTRODUCTION

Liver is an intermediary organ between the digestive system and blood.
One of the important functions of the liver is to protect the body against
the occurrence of accumulation of harmful substances such as drugs that
inserted into the body from outside. Many of drugs are fat soluble and
not easily excreted through urine so that the enzyme system in the liver
microsomes will do biotransformation in such way to form a metabolite
which is more soluble in water and can be excreted through the urine [1].
Regarding this phenomenon, it is not surprising that the liver has
possibilities to be damaged by the drugs. In general, hepatitis due to
drugs does not cause permanent damage, but sometimes it can persist
and has fatal effect. Hepatotoxic is a chemical causing some toxic effects
on liver cells [2]. With the excessive doses (toxic doses) or long-term
retreating, this compound can cause an acute or chronic liver damage [3].

The management of liver disease is still a challenge to modern medicine
as there is no effective drug available that stimulates liver function, offer
protection to the liver from damage or help to regenerate hepatic cells.
The only drugs available are corticosteroids and immunosuppressive
agents. However, these suffer with several adverse effects. It is,
therefore, necessary to search for alternative drugs for the treatment of
liver diseases to replace currently used drugs of doubtful efficacy and
safety [4]. In the present day scenario, nearly half of the agents used
in liver diseases are either natural products or derivatives of natural
products due to their ability to act on various biological targets, so there
remains a great interest in the search for natural products from plants,
terrestrial, and marine animals and microorganisms as potential drug
chemical leads for the treatment of a liver disease. Among the wide
range of natural sources, herbal and marine source play a key role,
where 65% of patients in US and Europe depend on herbal preparations
for the treatment of liver diseases [5].

Utilization of natural materials as a traditional medicine began to be
developed, and testing has also been done to obtain more satisfactory
results in terms of treatment and the side effects. Sea cucumber
Holothuria scabra is marine biota which is widely used as a traditional
medicine. Sea cucumber contains antibacterial, antifungal, antitumor,
and anticoagulant ingredients. Zancan and Mourao’s, 2004, described
that in addition to wound healing, sea cucumber extract also contained
anticoagulant and antithrombotic compounds [6]. The research that
has been done by Abdulkadir, 2010, illustrated that at a concentration
of 35%, sea cucumber suspension had hepatoprotective effect and
improved liver tissue [7].

Meanwhile, Nurhidayati, 2010, stated that sand cucumber was capable
of preventing damage to hepatocytes induced by carbon tetrachloride
and the highest protective effect was obtained at a dose of 50 mg/200 g
body weight (BW) of the experimental animal. However, there is no
real correlation between increasing doses of the sand cucumber with
its hepatoprotective effect against carbon tetrachloride. In addition,
Novrita and Nurhidayati, 2016, described that H. scabra can improve
liver fibrosis in mice induced by carbon tetrachloride. Regarding this,
Abdulkadir and Tungadi, 2017, found that sea cucumber H. scabra
extract at a concentration of 1% can improve the severity level of hepatic
damage in mice by reducing the parameter of serum glutamate pyruvic
transaminase (SGPT) and serum glutamic oxaloacetic transaminase [8].
Therefore, in this research was continued by describing histopathological
study of sea cucumber extract as hepatoprotective effect.

MATERIALS AND METHODS

Materials
Sea cucumber H. scabra was derived from Wajo village, Tilamuta,
Boalemo, Gorontalo, Indonesia.
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Extraction of sea cucumber

The sea cucumber samples were processed by splitting and removing
the stomach contents and then washed with clean water until it were
clean and free of dirt, then it was cut into small pieces and dried for
2 weeks under the direct sunlight. The dried sample then put into a
container of maceration and soaked with methanol until the surface
of all sea cucumber was completely immersed. The result then stirred
every day 3 times, and the solvent was replaced every 3 days with the
same treatment. The extracted solution from the first day to the last
day (on the 15™ day) was mixed to be evaporated until it produced a
viscous sea cucumber extract. The viscous extract was evaporated again
at room temperature until dry and then prepared it to the next test.

Preparation of Na-carboxymethyl cellulose (CMC) 1% suspension
The Na-CMC suspension was prepared by dissolving approximately
1.0 g of Na-CMC that had been carefully weighed into 100 ml of distilled
water (which had been heated at 70°C) gradually and stirred with an
electric stirrer until homogeneous suspension was formed.

Preparation of paracetamol suspension into hepatotoxic dose
250 mg/kg BW

Paracetamol was suspended into 1% Na-CMC prepared by diluting
625 mg of paracetamol that was carefully measured into 100 mL of
Na-CMC 1% (hepatotoxic paracetamol 6.25 mg/25 g dose against the
mice BW).

Preparation of dry extract of sea cucumber into Na-CMC 1%
suspension

The dry extract of sea cucumber was suspended into Na-CMC 1%
suspension made by dissolving the dried extract which had been
weighed according to the desired concentration of 1%; 1000 mg/kg
BW, 750 mg/kg BW, 500 mg/kg BW, curcuma tablet 2.5 mg/25 g BW,
and paracetamol group 62.5 mg/25 g BW of the mice.

Ethical consideration

Experimental protocols and procedures used in this study were
approved by Health Ethics Committee, The Faculty of Medicine,
Hasanuddin University, No.325/H4.8.4.5.31/PP36-KOMETIK/2017.
All the experimental procedures were carried out in accordance with
international guidelines for the care and use of laboratory animals.

Test of dried sea cucumber extract as hepatoprotective effect

The treatment group of the dried sea cucumber extract (1%) was
administered orally of 1 ml/25 g BW to the mice, every day for 7
consecutive days, at 30 min afterward, paracetamol as hepatotoxic dose
was administered at a dose of 62.5 mg/25 g BW mice. On the 8" day, the
blood was taken, and the liver surgery was performed (Group I).

This protocol was repeated the same way in the different doses for
Group II (1000 mg/kg BW or 25 mg/25 g), Group III (750 mg/kg BW
or 18.75 mg/25 g BW), Group 1V (500 mg/kg BW or 12.5 mg/25 g BW),
Group V (2.5 mg/g BW), and Group VI (Na-CMC 1% solution 1 ml/25 g).

Histopathological preparation from the mice liver

On the day 9%, the liver of the mice was cut with 3-mm microtome then
the fixation was conducted. After that, the preparation was inserted
successively into 50% ethanol solution for 30 min, 90% ethanol for
30 min, and ethanol absolute for 30 min, each having two treatments[9].

The preparation then fed into paraffin-xylol, then sterilized in the oven
for 1 h at 60°C. The preparation was transferred into the liquid paraffin
for 1% h into the preparatory block. In addition to print, the preparation
was cut as thick as 5 microns then attached to a glass object that had
been given albumin glycerin and heated at 50°C until it was dry. After
drying, it was put into pure xylol for 5-10 min. Preparations were taken
and fed into ethanol solution 96%, 90%, 70%, and 50% for 5-10 min,
gradually. The preparation then washed with water then fed into the
Ehrlich dye solution for 5 min. The result was washed with clean water
then put into ethanol solution gradually of 50%, 70%, 90%, and 96%
and into ethanol absolute. After that, it was inserted into eosin-alcohol

Asian ] Pharm Clin Res, Vol 11, Issue 9, 2018, 1-3

for 1-2 min; then, the result was rinsed into water then put into ethanol
50%, 70%, 90%, and 96% then into absolute ethanol and xylol. The
preparation then dried at room temperature and covered with canned
balm and glass objects then observed under a microscope.

RESULTS AND DISCUSSION

Histological test results can be seen in the Fig. 1 which consisted of six
pictures, thatis, Group I (62.5 mg/25 g BW of paracetamol dose), Group
11(1000 mg/kg BW of sea cucumber extract), Group III (750 mg/kg BB),
Group IV (500 mg/kg BW), Group V (curcuma tablet doses of 2.5 mg/g),
and Group VI (Na-CMC 1%).

This study used paracetamol induction doses of 62.5 mg/25 g given
orally to induce liver cell necrosis and sea cucumber administration
performed before paracetamol administration aimed to see the effect
of liver protection by sea cucumber extract. Hence, this study focuses
on the preventive concept to see the potential of sea cucumber as a
hepatoprotective material. The previous study explained that SGPT
value on mice which induced paracetamol showed dose 500 mg/kg of
sea cucumber extract had given hepatoprotective effect (SGPT 32 u/1)
which proven by histological test [8].

From the histological test, this can be seen that all groups of mice liver
experience necrosis (cell damage) and abnormalities. In the group of
sea cucumber extract on doses 500 mg/kg BW, liver cells experience
degeneration of fat and hemorrhage as in the group of curcuma tablet,
but in Group VI (paracetamol group), liver of mice was apoptosis (cell
death). In the histopathology test results also seen that in Group IV at

Fig. 1: Photomicrograph of mice livers in the various groups:
(a) Group I: Paracetamol doses (62.5 mg/25 g) showing the
necrosis histological structure of hepatic lobule; (b) Group
II: Sea cucumber extract doses (1000 mg/kg BW) showing

apparent normal hepatic parenchyma (long narrow); (c) Group
III: Sea cucumber extract doses (750 mg/kg BW) showing lipid
generation (short narrow); (d) Group IV: Doses of 500 mg/kg

BW showing Kiipffer cell activation (short arrow); (e) Group

V: Curcuma tablet doses (2.5 mg/g) showing hepatocyte cell
degeneration (short narrow); and (f) Group VI: Na-CMC 1%

showing apparent normal hepatic parenchyma (short narrow)
which is similar with Group II
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doses of 500 mg/kg BW, the liver experience slightly less severity than
all other groups.

Histopathologic observations described the effective doses of sea
cucumber extract to prevent fatty is at a dose of 500 mg/kg BW. This
is presumably because of the high protein content (86%) that is easily
broken down by the enzyme pepsin, of that amount about 80% of
collagen. Proteins, especially amino acids, glycine, and glutamate, as
the main component of glutathione (GSH) are able to reuse by GSH
which is exhausted due to the toxicity of paracetamol in cytoplasm and
mitochondria. GSH is a robust peroxy-nitrite eliminator and prevents
the effective formation of nitro-tyrosine, greatly reduces the necrosis
of liver cells due to paracetamol and activates cell regeneration cycles.

This is related to Sharma and Paliwal 2010 research stated that one of
the most important antioxidant systems is the GSH redox cycle [10,11].
GSH is highly abundant in cytosol, nuclei, and mitochondria and is the
major soluble antioxidant in these cell compartments. Reduced GSH,
the main component of the endogenous non-protein sulfthydryl pool is
known to be a major low-molecular-weight scavenger of free radicals
in the cytoplasm [12]. The depletion of GSH promotes the generation
of reactive oxygen species and oxidative stress with a cascade of effects,
thereby affecting functional as well as the structural integrity of cell
and organelle membranes [13]. The elevated level of GSH protects
cellular proteins against oxidation through the GSH redox cycle and also
directly detoxifies reactive oxygen species and/or neutralizes reactive
intermediate species generated from exposure to xenobiotics including
chemical carcinogens [14,15].

CONCLUSION

The extract of sea cucumber at doses of 500 mg/kg BW can improve the
hepatic damage on mice induced by paracetamol.
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ABSTRACT

Objective: Sea cucumber Holothuria scabra is one of the marine animals that can be consumed as food and also efficacious as a drug. One of the
benefits of sea cucumber has high cell regeneration ability. This study aims to see the profile of hepatoprotective histology of sea cucumber extract on
mice that have been given paracetamol toxic dose.

Methods: This experiment was conducted using experimental animal grouped of mice which were divided into six groups: Group I: sea cucumber
extract 1%, Group II: 1000 mg/kg body weight (BW) or 25 mg/25 g BW, Group III: 750 mg/kg BW or 18.75 mg/25 g BW, Group IV: 500 mg/kg
BW or 12.5 mg/25 g BW, Group V: positive control (curcuma tablet 2.5 mg/25 g BW), and Group VI: paracetamol group (62,5 mg/25 g BW). The
histopathology test was performed to see the improvement of liver necrosis of mice.

Results: The results of histopathological study showed that all groups of mice livers experienced necrosis (cell damage) and abnormalities. In the
group of sea cucumber extract having dose 500 mg/kg BW, liver cells experienced degeneration of fat and hemorrhage as in the group of curcuma
tablet, but in Group VI (paracetamol group), liver of mice experienced apoptosis (cell death). In the histopathology test, results can also be seen that
in Group IV at doses of 500 mg/kg BW, the liver experienced slightly less severity than all other groups.

Conclusion: The sea cucumber at doses of 500 mg/kg BW can improve the hepatic damage on mice induced by paracetamol.

Keywords: Sea cucumber, Hepatoprotective effect, Histopathology test, Mice, Liver.
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INTRODUCTION

Liver is an intermediary organ between the digestive system and blood.
One of the important functions of the liver is to protect the body against
the occurrence of accumulation of harmful substances such as drugs that
inserted into the body from outside. Many of drugs are fat soluble and
not easily excreted through urine so that the enzyme system in the liver
microsomes will do biotransformation in such way to form a metabolite
which is more soluble in water and can be excreted through the urine [1].
Regarding this phenomenon, it is not surprising that the liver has
possibilities to be damaged by the drugs. In general, hepatitis due to
drugs does not cause permanent damage, but sometimes it can persist
and has fatal effect. Hepatotoxic is a chemical causing some toxic effects
on liver cells [2]. With the excessive doses (toxic doses) or long-term
retreating, this compound can cause an acute or chronic liver damage [3].

The management of liver disease is still a challenge to modern medicine
as there is no effective drug available that stimulates liver function, offer
protection to the liver from damage or help to regenerate hepatic cells.
The only drugs available are corticosteroids and immunosuppressive
agents. However, these suffer with several adverse effects. It is,
therefore, necessary to search for alternative drugs for the treatment of
liver diseases to replace currently used drugs of doubtful efficacy and
safety [4]. In the present day scenario, nearly half of the agents used
in liver diseases are either natural products or derivatives of natural
products due to their ability to act on various biological targets, so there
remains a great interest in the search for natural products from plants,
terrestrial, and marine animals and microorganisms as potential drug
chemical leads for the treatment of a liver disease. Among the wide
range of natural sources, herbal and marine source play a key role,
where 65% of patients in US and Europe depend on herbal preparations
for the treatment of liver diseases [5].

Utilization of natural materials as a traditional medicine began to be
developed, and testing has also been done to obtain more satisfactory
results in terms of treatment and the side effects. Sea cucumber
Holothuria scabra is marine biota which is widely used as a traditional
medicine. Sea cucumber contains antibacterial, antifungal, antitumor,
and anticoagulant ingredients. Zancan and Mourao’s, 2004, described
that in addition to wound healing, sea cucumber extract also contained
anticoagulant and antithrombotic compounds [6]. The research that
has been done by Abdulkadir, 2010, illustrated that at a concentration
of 35%, sea cucumber suspension had hepatoprotective effect and
improved liver tissue [7].

Meanwhile, Nurhidayati, 2010, stated that sand cucumber was capable
of preventing damage to hepatocytes induced by carbon tetrachloride
and the highest protective effect was obtained at a dose of 50 mg/200 g
body weight (BW) of the experimental animal. However, there is no
real correlation between increasing doses of the sand cucumber with
its hepatoprotective effect against carbon tetrachloride. In addition,
Novrita and Nurhidayati, 2016, described that H. scabra can improve
liver fibrosis in mice induced by carbon tetrachloride. Regarding this,
Abdulkadir and Tungadi, 2017, found that sea cucumber H. scabra
extract at a concentration of 1% can improve the severity level of hepatic
damage in mice by reducing the parameter of serum glutamate pyruvic
transaminase (SGPT) and serum glutamic oxaloacetic transaminase [8].
Therefore, in this research was continued by describing histopathological
study of sea cucumber extract as hepatoprotective effect.

MATERIALS AND METHODS

Materials
Sea cucumber H. scabra was derived from Wajo village, Tilamuta,
Boalemo, Gorontalo, Indonesia.
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Extraction of sea cucumber

The sea cucumber samples were processed by splitting and removing
the stomach contents and then washed with clean water until it were
clean and free of dirt, then it was cut into small pieces and dried for
2 weeks under the direct sunlight. The dried sample then put into a
container of maceration and soaked with methanol until the surface
of all sea cucumber was completely immersed. The result then stirred
every day 3 times, and the solvent was replaced every 3 days with the
same treatment. The extracted solution from the first day to the last
day (on the 15™ day) was mixed to be evaporated until it produced a
viscous sea cucumber extract. The viscous extract was evaporated again
at room temperature until dry and then prepared it to the next test.

Preparation of Na-carboxymethyl cellulose (CMC) 1% suspension
The Na-CMC suspension was prepared by dissolving approximately
1.0 g of Na-CMC that had been carefully weighed into 100 ml of distilled
water (which had been heated at 70°C) gradually and stirred with an
electric stirrer until homogeneous suspension was formed.

Preparation of paracetamol suspension into hepatotoxic dose
250 mg/kg BW

Paracetamol was suspended into 1% Na-CMC prepared by diluting
625 mg of paracetamol that was carefully measured into 100 mL of
Na-CMC 1% (hepatotoxic paracetamol 6.25 mg/25 g dose against the
mice BW).

Preparation of dry extract of sea cucumber into Na-CMC 1%
suspension

The dry extract of sea cucumber was suspended into Na-CMC 1%
suspension made by dissolving the dried extract which had been
weighed according to the desired concentration of 1%; 1000 mg/kg
BW, 750 mg/kg BW, 500 mg/kg BW, curcuma tablet 2.5 mg/25 g BW,
and paracetamol group 62.5 mg/25 g BW of the mice.

Ethical consideration

Experimental protocols and procedures used in this study were
approved by Health Ethics Committee, The Faculty of Medicine,
Hasanuddin University, No.325/H4.8.4.5.31/PP36-KOMETIK/2017.
All the experimental procedures were carried out in accordance with
international guidelines for the care and use of laboratory animals.

Test of dried sea cucumber extract as hepatoprotective effect

The treatment group of the dried sea cucumber extract (1%) was
administered orally of 1 ml/25 g BW to the mice, every day for 7
consecutive days, at 30 min afterward, paracetamol as hepatotoxic dose
was administered at a dose of 62.5 mg/25 g BW mice. On the 8" day, the
blood was taken, and the liver surgery was performed (Group I).

This protocol was repeated the same way in the different doses for
Group II (1000 mg/kg BW or 25 mg/25 g), Group III (750 mg/kg BW
or 18.75 mg/25 g BW), Group 1V (500 mg/kg BW or 12.5 mg/25 g BW),
Group V (2.5 mg/g BW), and Group VI (Na-CMC 1% solution 1 ml/25 g).

Histopathological preparation from the mice liver

On the day 9%, the liver of the mice was cut with 3-mm microtome then
the fixation was conducted. After that, the preparation was inserted
successively into 50% ethanol solution for 30 min, 90% ethanol for
30 min, and ethanol absolute for 30 min, each having two treatments[9].

The preparation then fed into paraffin-xylol, then sterilized in the oven
for 1 h at 60°C. The preparation was transferred into the liquid paraffin
for 1% h into the preparatory block. In addition to print, the preparation
was cut as thick as 5 microns then attached to a glass object that had
been given albumin glycerin and heated at 50°C until it was dry. After
drying, it was put into pure xylol for 5-10 min. Preparations were taken
and fed into ethanol solution 96%, 90%, 70%, and 50% for 5-10 min,
gradually. The preparation then washed with water then fed into the
Ehrlich dye solution for 5 min. The result was washed with clean water
then put into ethanol solution gradually of 50%, 70%, 90%, and 96%
and into ethanol absolute. After that, it was inserted into eosin-alcohol
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for 1-2 min; then, the result was rinsed into water then put into ethanol
50%, 70%, 90%, and 96% then into absolute ethanol and xylol. The
preparation then dried at room temperature and covered with canned
balm and glass objects then observed under a microscope.

RESULTS AND DISCUSSION

Histological test results can be seen in the Fig. 1 which consisted of six
pictures, thatis, Group I (62.5 mg/25 g BW of paracetamol dose), Group
11(1000 mg/kg BW of sea cucumber extract), Group III (750 mg/kg BB),
Group IV (500 mg/kg BW), Group V (curcuma tablet doses of 2.5 mg/g),
and Group VI (Na-CMC 1%).

This study used paracetamol induction doses of 62.5 mg/25 g given
orally to induce liver cell necrosis and sea cucumber administration
performed before paracetamol administration aimed to see the effect
of liver protection by sea cucumber extract. Hence, this study focuses
on the preventive concept to see the potential of sea cucumber as a
hepatoprotective material. The previous study explained that SGPT
value on mice which induced paracetamol showed dose 500 mg/kg of
sea cucumber extract had given hepatoprotective effect (SGPT 32 u/1)
which proven by histological test [8].

From the histological test, this can be seen that all groups of mice liver
experience necrosis (cell damage) and abnormalities. In the group of
sea cucumber extract on doses 500 mg/kg BW, liver cells experience
degeneration of fat and hemorrhage as in the group of curcuma tablet,
but in Group VI (paracetamol group), liver of mice was apoptosis (cell
death). In the histopathology test results also seen that in Group IV at

Fig. 1: Photomicrograph of mice livers in the various groups:
(a) Group I: Paracetamol doses (62.5 mg/25 g) showing the
necrosis histological structure of hepatic lobule; (b) Group
II: Sea cucumber extract doses (1000 mg/kg BW) showing

apparent normal hepatic parenchyma (long narrow); (c) Group
III: Sea cucumber extract doses (750 mg/kg BW) showing lipid
generation (short narrow); (d) Group IV: Doses of 500 mg/kg

BW showing Kiipffer cell activation (short arrow); (e) Group

V: Curcuma tablet doses (2.5 mg/g) showing hepatocyte cell
degeneration (short narrow); and (f) Group VI: Na-CMC 1%

showing apparent normal hepatic parenchyma (short narrow)
which is similar with Group II
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doses of 500 mg/kg BW, the liver experience slightly less severity than
all other groups.

Histopathologic observations described the effective doses of sea
cucumber extract to prevent fatty is at a dose of 500 mg/kg BW. This
is presumably because of the high protein content (86%) that is easily
broken down by the enzyme pepsin, of that amount about 80% of
collagen. Proteins, especially amino acids, glycine, and glutamate, as
the main component of glutathione (GSH) are able to reuse by GSH
which is exhausted due to the toxicity of paracetamol in cytoplasm and
mitochondria. GSH is a robust peroxy-nitrite eliminator and prevents
the effective formation of nitro-tyrosine, greatly reduces the necrosis
of liver cells due to paracetamol and activates cell regeneration cycles.

This is related to Sharma and Paliwal 2010 research stated that one of
the most important antioxidant systems is the GSH redox cycle [10,11].
GSH is highly abundant in cytosol, nuclei, and mitochondria and is the
major soluble antioxidant in these cell compartments. Reduced GSH,
the main component of the endogenous non-protein sulfthydryl pool is
known to be a major low-molecular-weight scavenger of free radicals
in the cytoplasm [12]. The depletion of GSH promotes the generation
of reactive oxygen species and oxidative stress with a cascade of effects,
thereby affecting functional as well as the structural integrity of cell
and organelle membranes [13]. The elevated level of GSH protects
cellular proteins against oxidation through the GSH redox cycle and also
directly detoxifies reactive oxygen species and/or neutralizes reactive
intermediate species generated from exposure to xenobiotics including
chemical carcinogens [14,15].

CONCLUSION

The extract of sea cucumber at doses of 500 mg/kg BW can improve the
hepatic damage on mice induced by paracetamol.
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