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Abstract

Background and aim: Radish tuber (Raphanus sativus L.) is one of the plant
species often consumed by society as a vegetable. Currently, its use is beginning to
expand as a medicinal plant, including its use for diabetes, pharyngitis, sinusitis,
cardiac fibrosis, diuretics, and bacterial infections. This study aims to determine the
histopathology of the liver and kidney organs in male albino mice (Mus musculus)
by testing the oral pungency of white radish (Raphanus sativus L.).

Methods: This experimental study used 12 mice weighing 25-30 grams, divided
into 4 treatment groups: Group 1 was administered aquadest, Group 2 received a
dose of 400 mg, Group 3 received 800 mg, and Group 4 received 1600 mg of the
medication. The treatment was carried out for 14 days, and then the mice were
euthanized to see the histopathology of the hepatic and kidney tissues.

Results: In the histopathology of the liver and kidney in treatment groups 1, 2, 3,
and 4, the results were normal, mild, moderate, and severe damage, respectively. In
kidney histopathology, there are signs of damaged tissue, such as bleeding, edema,
and inflamation cells.

Conclusion: It can be concluded that the higher the dose of white radish
lyophilizate, the greater the potential to cause toxicity to the liver and kidney
organs.

Keywords: hepar, histopathology, kidney, white radish lyophilizate.

INTRODUCTION

Aminobutyric Acid (GABA) or through stimulation of
GABA-AA receptors®.

Radish tuber (Raphanus sativus L.) is one type of plant
that is often consumed as a vegetable by the
community. Currently, its use is starting to expand as a
medicinal plant, including being used for diabetes
mellitus, pharyngitis, sinusitis, cardiac cirrhosis,
diuretics, and bacterial infections. The content in radish
tubers includes active substances such as raphanin,
flavonoids, polyphenols, and saponins. Recent research
by Rahman found that radish tubers have the potential
to overcome insomnia, in synergy with previous
research reporting that glucosinolates in the Brassica
genus can provide neuroprotective effects through
modulation of inflammatory responses in the central
nervous system. Many studies have discussed the
sedative mechanism in radish tubers. The main
pharmacological mechanism of action shared by most
sedatives is to act through the neurotransmitter Gamma
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In addition, radish tubers have antibacterial properties.
Phenol compounds have antibacterial properties that
cause bacterial cell walls to be damaged, inhibiting cell
growth and ultimately leading to cell death. This is
achieved by denaturing proteins, rupturing cell
membranes, and stimulating enzymes. The way that
this compound works is by interfering with the
formation of the peptidoglycan in the bacterial cell
wall, which prevents the cell from strengthening fully.
The use of herbal remedies made from plant extracts to
treat a wide range of clinical conditions is growing?.

In actuality, using medicinal herbs can have
unfavorable effects. This situation can be caused by
products that may be toxic or contaminated. The World
Health Organization (WHO) states that the toxic effect
of a compound depends on the dose and duration of
drug use. Therefore, it is important to know the safety
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level of nutritious plants so that they can be used as
raw materials for herbal medicines® For this purpose, a
toxicity test examination is needed. The toxicity test
conducted in this study was an acute toxicity test.
According to Sargent et al.?, the oral acute toxicity test
is a test to detect toxic effects that appear after
administration of test preparations with repeated doses
given orally to test animals during part of the animal's
life, but not more than 10% of the entire animal's life.
The purpose of the oral acute toxicity test is to obtain
information on the toxic effects of substances that are
not detected in the acute toxicity test, information on
the possibility of toxic effects after repeated exposure
to the test preparation over a period of time,
information on the dose that does not cause toxic
effects (No Observed Adverse Effect Level/ NOAEL),
and study the cumulative effects and reversibility of the
substance”,

Acute toxicity of a compound can be found in the
blood and organ tissues through which the compound
passes. In this observation, what is considered in the
acute toxicity test is the function of the hepatic organ
after the administration of white radish lyophilisat for
14 days. Hepar is an organ that has the potential to be
damaged by various chemicals and the environment
because of its function in metabolizing and detoxifying
chemicals that enter the body. Administration of toxic
compounds can cause changes such as hemorrhage,
congestion, degeneration to necrosis®.

The liver is an organ that has the function of
detoxifying compounds, so it has a significant risk of
experiencing damage or hepatotoxicity  from
compounds that are exposed to the body®. The
parameters that can be used in the examination are
SGOT (Serum Glutamic Oxaloacetic Transaminase)
and SGPT (Serum Glutamic Pyruvic Transaminase). In
addition, the kidney is also a target organ for testing
toxic effects because the kidney produces urine, which
is the main route of excretion of toxins, and has a high
blood flow volume. One indicator of kidney damage is
an increase or decrease in creatinine levels and kidney
histopathology in the body, so that clinical
interpretation will be more likely to disrupt kidney
function’. In this study, we investigated the acute toxic
effects of white radish tuber lyophilisate in vivo on the
liver and kidney of mice using varying doses.

MATERIALS AND METHODS

The sample used in this study was white radish
(Raphanus sativus L.) in a fresh state taken in Malino,
Tinggimoncong District, Gowa Regency, South
Sulawesi Province.

Methods

This is an experimental study using 12 mice weighing
25-30 grams, divided into 4 treatment groups: group 1
was given aquadest, group 2 was given a dose of 400
mg, group 3 was given a dose of 800 mg, and group 4
was given a dose of 1600 mg. The treatment was
carried out for 14 days, and then the mice were
euthanized to see the histopathology of the hepatic and
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kidney tissues. The health research Ethics Committee
Sekolah Tinggi llmu Farmasi Makassar with ethical
approval number: 082/EC.1.1.B/I/KEPK/2022.
Preparation of sample

White radish tubers weighing as much as 1 kg (1,000
g) were wet-sorted beforehand and then cut into small
pieces. Next, the sample was blended so as to produce
a filtrate (juice), then filtered and separated the filtrate
(juice) and residue.

Freeze-drying method

The obtained white radish filtrate was put into the
freezer, then dried using freeze drying at -55°C. The
chamber connected to the freeze-drying rubber was
opened, and then the pressure variation (P) of 0.1 MB
and time (L) were set for 24 hours. Freeze drying is
done until brownish-white flakes are formed. The
lyophilizate obtained was then weighed with an
analytical balance, and 50 g was obtained.

Animal test treatment

The male white mice used in this study were 12 male
white mice. The test animals were acclimatized for 7
days before the study. After acclimatization, mice were
grouped according to treatment and placed in clean
cages that had been cleaned every 3 days. Furthermore,
male mice were orally given Aquadest to group 1 as a
healthy control, group 2 at a dose of 400 mg, group 3 at
a dose of 800 mg, and group 4 at a dose of 1600 mg as
a positive control. Dose selection is based on
previously conducted studies using the same dose on
anti-insomnia activity testing. It is therefore continued
to test the safety of the dose used. The mice were given
white radish lyophilizate according to a predetermined
dose using a cannula, and administration was carried
out 1 x 24 hours for 14 days. Sampling of hepatic
organs was carried out on the 15" day of treatment.
Mice were taken to the Maros Veterinary Center in
Maros District of South Sulawesi Province for
histopathology testing.

RESULTS AND DISCUSSION

Histopathology results of hepar with healthy control
administered aquadest. In the observations obtained
from healthy controls, the results showed that the
hepatocytes and sinusoids were still good and did not
experience narrowing or widening, which did not have
a significant effect on the hepatic mice. Hepatocytes
are the main cells that form hepatic tissue, which are
parenchymatous cells that make up the hepatic mass. It
plays a role in metabolic processes, detoxification, bile
production and for storing nutrients. Hepatocytes also
have the ability to regenerate themselves when
damaged®. If hepatic cells are damaged by several
factors, there will be a series of morphological changes
in hepatic cells that are sublethal, namely degenerative
or lethal in the form of necrotic.

Sinusoids in mice hepatic histology refer to the
structure of blood vessels that are between hepatic cells
(Hepatosid), that is an important part of the hepatic
structure. Sinusoids play a role in the exchange of
substances between blood and hepatic cells.
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In the histology picture of mice hepar, sinusoids are
seen as spaces surrounding hepatocytes that play a role
in metabolic and detoxification processes. Several
histopathological studies of mice showed changes in
sinusoids, such as widening of sinusoids and an
increase in the number of cells that degenerate and
necrosis due to various treatments®. The results of
group 2 treatment with a 400 mg dose caused mild

Figure 2: Group 2 istopathological of the hepatic ws

damage characterized by the appearance of edema
between hepatocid cells. In this group, the damage is
more visible and is characterized by sinusoids
experiencing cell dilation or swelling. According to the
results of hepatic histopathology, mice experience
edema or swelling, which is due to the accumulation of
fluid in the tissue.

-

- 8

given dose of 400 mg.

e: intercellular edema of hepatocytes

Edema is caused by bacterial infiltration into the liver,
which causes the cells to be irritative so that they swell.
According to Irfai, edema is a disorder in the liver
characterized by an increase in the size and weight of
the liver where there is swelling and thickening of one
of the liver lobules due to exposure to doses or
extracts'. The results of group 3 treatment with an 800
mg dose caused moderate damage characterized by
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edema, inflammation, cell degeneration, hemorrhage,
and fibrin. Also seen in liver damage to hepatocyte
cells, sinusoids appear dilated and appear to increase
cells that degenerate or hemorrhage. The occurrence of
hemorrhage is due to the rupture of blood vessels in the
sinusoids, which causes blood to flow out of the blood
vessels. Blood flow in the sinusoids comes from the
terminal branches of the portal vein and hepatic artery.
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Figure 3: GroUp 3 histopathological of the hepatic was given dose of 800 mg.
e: edema between hepatocyte cells; r: inflammatory cells; f: fibrin; h: hemorrhage; d: cell degeneration

Hemorrhage is also the release of blood from blood
vessels, namely red cells, especially in hematoxylin-
eosin staining'’. The presence of inflammatory cells
found in the liver indicates that an inflammatory
process occurs'®. Inflammatory cells are the response
of the body's defense mechanism to damage that affects
tissues, both locally and throughout the body. If
damming continues, there is a disturbance in blood
circulation that can cause degeneration and liver
necrosis. One of the causes of degeneration in the liver
occurs due to the accumulation of toxic materials and
other metabolites in the liver. Hydrophilic degeneration
is a reversible cellular lesion with more severe
intracellular accumulation when compared to
parenchymal degeneration.

The etiology is considered the same as parenchymal
degeneration, except that the intensity of pathologic
stimuli is more severe and the period of exposure is
longer. Parenchymal degeneration is the mildest
degeneration where there is swelling and turbidity of
the cytoplasm®®. The results of group 4 treatment with a
1600 mg dose caused severe damage. The presence of
edema between hepatocyte cells, inflammatory cells,
hemorrhage, fibrin, fibrous cells, and necrotic cells.
Necrosis is the death of cells or tissues in living
organisms. Necrosis can occur due to toxic materials,
microorganism activity, feed deficiency, and metabolic
disorders. Cells or tissues that undergo necrosis show
changes in the nucleus and cytoplasm, characterized by
cytoplasm containing eosinophilic deposits in the form
of proteins.
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Figure 4: Group 4 histopathological of the hepatic was given dose of 1600 mg.
e: edema between hepatocyte cells; r: inflammatory cells; f: fibrin; h: hemorrhage; d: cell degeneration
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G : glomelurus; T : Tubules

Microscopically, the nucleus turns black (pycnosis),
the nucleus is granulated or divided into fragments
(cariorexis), and the nucleus no longer takes on much
color or is pale and disappears (cariolysis). This cell
damage occurs because more and more chemicals enter
the body, where the liver will work harder to detoxify
the compounds that enter the body*“.

Histopathology results of kidneys with healthy controls
administered aquadest. In the observations obtained
from healthy controls, the results indicated the
presence of glomeruli and tubules, which are the first
steps in urine formation. Water, ions, food substances,
and solutes are removed from the blood and sent to the
proximal tubules®®.

Figure 6: Group 2 histopathological of the kidney was given dose of 400 mg
G : glomelurus; T : tubules e:edema

Blood cells and some large proteins or negatively
charged proteins, such as albumin, are effectively
retained due to the size and charge of the glomerular
filtration membrane. The main goal of glomerular
filtration is the formation of primary filtrate in the
proximal tubule. The pressures that play a role in the
glomerular filtration rate process are glomerular
capillary blood pressure, plasma colloid oncotic
pressure, and Bowman's capsule hydrostatic pressure.
This increased glomerular blood pressure pushes fluid
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out of the glomerulus to enter the Bowman's capsule
along the glomerular capillaries and is the main force
that produces glomerular filtration. It can be seen that
the results of renal histopathology with the
administration of a dose of 400 mg caused damage to
the kidneys, characterized by the discovery of edema
cells, glomeruli, and tubules. All metabolic processes
in the body will end with the excretion process in the
kidneys.
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Figure 7: Group 3 histopathological of the kidney was given dose of 800 mg.
G: glomerulus; T: Tubule; n: necrotic; r: inflammatory cells; h: hemorrhage

Metabolic substances will undergo filtration in the
glomerulus and reabsorption in the proximal tubulus,
ansa henle, and distal tubules, which will then continue
to the tubule collectivus to be excreted as urine. All of
these processes occur in the Kidney and can cause
histopathological changes caused by dosing radish®®. In
addition to the glomerular appearance, there was also
edema in the bowman space edema in the bowman
space occurred due to impaired renal blood circulation,
which was thought to be the effect of the
administration of lyophilizate 400 mg. Edema that
occurs is characterized by the expansion of the
Bowman space because it is filled with fluid.
Disruption of the normal balance of blood, interstitial,
and lymphatic fluid complements is also a cause of
edema. Fat accumulation occurs due to decreased

5 > =
(= S =

cellular enzyme activity, resulting in the inability of
non-adipose tissues to metabolize some lipids. In
addition, the presence of toxic substances cause’s
lipoproteins not to form because protein production is
disrupted’’. It can be seen that the results of
histopathological observations in the control group
given a dose of 800 mg showed moderate damage to
the kidneys and were characterized by edema cells,
hemorrhage, inflammatory cells, and necrosis'®%.
Changes in the form of hemorrhage were seen in the
histopathological picture of all treatments. Hemorrhage
or bleeding is a condition characterized by blood
coming out of blood vessels due to damage to their
walls, which is pathologically characterized by the
presence of red blood cells outside the blood vessels or
in the tissue®*%,

-

Figure 8: Group 4 Bistopathological of the kidney was given dose of 1600 mg.
e: edema; G: glomerulus; T: Tubule; n: necrotic; r: inflammatory cells; h: hemorrhage;
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f.: fibrin
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High blood flow to the kidneys and increased excreted
products, followed by the reabsorption of water from
the tubular fluid, are the main factors involved in
sensitizing the kidneys to toxic substances™. In test
animals 1, 2, and 3, there are inflammatory cells.
According to Taek et al.*, inflammation can occur due
to the influence of parasites, bacteria, acids, and strong
bases. Inflammatory cells are the body's defense
mechanism in response to damage that affects the
tissue™.

Other factors that cause kidney damage are
environmental factors and feed and drinking factors
that are not hygienically provided so that they can
cause health problems. Inappropriate oral treatment is
also a factor that causes damage to the kidneys. Giving
oral treatment can cause test animals to experience
stress that triggers blood sugar, which causes an
increase in kidney metabolism and results in damage to
the kidneys™.

Limitations of the study

The limitation in this study is that in the process of
making slides of liver and kidney organs, researchers
are not involved because of the rules in the laboratory,
therefore researchers only know the description of the
process of making slides and parts of organs that will
be subjected to histopathological testing. It is important
of course to be directly involved in the manufacturing
process, so that researchers can describe in detail and
clearly the flow in this study, up to the results obtained
during this study.

CONCLUSION

Histopathological examination of rat liver and kidneys
during the acute toxicity test showed that the highest
dose of white radish tuber Ilyophilisate caused
significant damage to liver cells and kidney cells.
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