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Introduction

Abstract: Traditional herbal medicine has become increasingly popular as
an alternative to conventional medical treatments. Although the plant offers
numerous health benefits, caution should be exercised regarding its long-
term use. Long-term use of traditional herbal remedies can have detrimental
effects on the kidneys. This study was designed to assess the histological
changes in the kidneys of male rats following 28 days of purple sage leaf
extract administration and to identify potential harmful effects. The study
utilized 20 male Wistar rats and utilized a randomized group design for the
experimental methodology. Rats were categorized into four distinct groups,
consisting of one control group and three treatment groups. The control
group received solely sodium chloride, whereas the treatment group 1 (P1)
received 500 mg/kg BB of purple sage ethanol extract. Treatment group 2
received up to 2000 mg/kg BB of purple sage ethanol extract, while
treatment group 3 received up to 5000 mg/kg BB. The oral examination was
conducted for a duration of 28 days. The treatment groups showed an
increase in weight and organ index of the right kidney. The findings suggest
a potential for toxicity resulting from the administration of purple sage leaf
extract over a duration of 28 days.
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preparations have been widely used for thousands of
years in both developing and developed countries due

Pre-service chemistry teachers' preconceptions are
Recently, there has been an increase in interest in
alternative medicine, especially traditional practices that
use medicinal plants (Tandi et al., 2017; Walean et al.,
2018). World Health Organization (1993) defines
traditional herbs drugs are naturally occurring herbal
substances that undergo little or no industrial
processing, used in a curative or topical way for the
prevention and treatment of diseases (Osagie-eweka et
al,, 2021). Traditional herbal medicines and their
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to their origin and presumed non-toxic effects. Because
it is more accessible, cheaper, and widely trusted,
traditional medicine has wide support from the
community. To ensure the short-term and long-term
safety of many traditional medicines, more research is
needed as the level of toxicity of many plants is still
unknown. Toxicity testing is a method to evaluate the
safety of drugs. Three types of toxicity safety studies
need to be carried out: acute, subchronic, and chronic
(Hasti et al., 2022; Tahseen et al., 2023).
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According to Dewi et al. (2024), purple leaf extract
contains alkaloids, flavonoids, saponin, and tannin as a
secondary metabolite. The phytochemical components
found in purple plants, namely G. pictum (L.) Griff,
includes alkaloids, flavonoids, saponins, and tannins.
According to Makkiyah et al. (2023), purple plants have
a series of pharmacological actions, including targeting
cancer, bacteria, antioxidants, hemorrhoids, kidneys, a-
glucosidase, and photoprotection. Although the health
benefits of purple leaves have received a lot of attention,
it is important to know if they are safe to consume. To
assess a chemical, toxicity data must first be collected
and compiled (F. Makkiyah et al., 2022; Maliza et al.,
2021).

The pharmacological effects of purple plant
extracts, including its antibacterial and antidiabetic
properties, have been the subject of several studies.
According to Juniarti et al. (2021), Streptococcus mutans
can be killed with purple leaf extract with a
concentration of 3.12%. Studies on the effects of purple
leaf extract on blood glucose levels and urea creatinine
levels in male white rats showed promising results. In a
study conducted by Patala et al. (2021), researchers
found that doses of purple leaf extract of 150, 200, and
250 mg/kg BB respectively were effective in reducing
blood glucose levels and urea creatinine levels (Kenta,
2019; F. Makkiyah et al., 2021).

An acute toxicity study conducted by Dewi et al.
(2024) showed that purple leaves are included in the
very dangerous category, with LD50 values ranging
from >500-2000 mg/kgBB. Subchronic toxicity testing
can then be performed to determine the consequences of
repeated exposure to the chemical at levels that are not
lethal or relevant to humans. Histopathology and
macropathology evaluation is part of subchronic toxicity
testing (BPOM RI, 2020).

Although the health benefits of purple leaves have
received a lot of attention, it is important to know if
purple leaves are safe to consume in the long term. One
of the massive dangers of the use of herbal components
is harm to frame organs (Poh-yen et al., 2018). The organ
that regularly studies unwanted outcomes because of
drug use is the kidneys. The kidneys are the organs most
affected by harmful substances, because this organ
receives 25-30% of the blood for purification, so the
probability of turning into disease as a filtration level is
very high. This is because most of the drug is excreted
through urine (F. A. Budiman et al., 2021; H. Budiman et
al., 2017). This has been demonstrated in instances of
acute kidney harm in China, round 15.3% of which have
been due to the management of conventional medicine
(Carabelly et al, 2021). Based on the provisions of
BPOM, when developing drugs or traditional medicines,
in addition to proving their effectiveness, the toxicity of
laboratory animals is also evaluated to ensure safety
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during human wuse, both acute and long-term
(subchronic) for testing. Toxicity testing in animals is
useful in detecting possible biochemical, physiological
and pathological reactions before human use (Ningsih et
al., 2017).

Method

The This study used an experimental method with
a randomized block design, using 20 male white rats
divided into 4 groups. In this study, 1 control group and
3 test groups were used. In the control group they were
only given Na-CMC, in treatment group 1 (P1) they were
given purple leaf ethanol extract at a dose of
500mg/kgBB. Then treatment group 2 (P2) was given
purple leaf ethanol extract at a dose of 2.000 mg/kgBB
and treatment group 3 (Ps) was given purple leaf ethanol
extract at a dose of 5.000 mg/kgBB. The test preparation
was administered orally, for 28 days (BPOM, 2022).

‘ Rat Acclimatization (14 Days) ‘
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‘ Weighing The Rat’s Body Weight ‘
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Figure 1. Research work scheme

This research was approved by the ethics
committee of Tadulako University with ethical approval
letter no 10581/UN28.1.30/KL/2023. This research was
conducted in June-August 2023, researchers from the
Bandung Biopat Laboratory, the STIFA Pelita Mas Palu
pharmacology laboratory, and the phytochemical-
pharmacognosis laboratory conducted the study.

Research Procedure
Purple Leaf Extract Suspension preparation

After calculations, each suspension was made by
weighing purple leaf extract. After that, each extract is
mixed with 0.5% Na CMC until the amount reaches 25
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ml. The mixture is then stirred until completely
homogeneous (Dewi, 2020).

Preparation of Test Animals

White rats Mus et al. (2023) were used as test
subjects in this study. Rats must meet the following
criteria: 3-4 months old, weigh 150-250 grams, have
white fur, be in good condition, are male, and have been
acclimatized for 14 days. There are four groups of test
subjects in this study. There were five mice in each
experimental group. What the test group got as a
treatment was: control group, was given Na-CMC
preparation at 0.5%. Treatment group 1, given purple
leaf ethanol extract at a dose of 500 mg/kg. Treatment
group 2, given purple leaf ethanol extract at 2,000 mg/kg
and treatment group 3, given purple leaf ethanol extract
at 5,000 mg/kg.

Subchronic Toxicity Test

The preparation of each treatment group was given
to test animals many times for 28 days. When the time
for handing over the preparation to the test animals was
almost up, each animal was necropsied and its organs
were examined by neuropathological and histological
methods (Rachmawati et al., 2018). Histopathological
and neuropathological findings were included in the
analysis (BPOM RI, 2020).

The test animals were weighed daily using a scale
to determine their weight. On days 0, 7, 14, 21, and 28,
the average body weight of rats was determined by
adding up their weights and then dividing them by the
number of rats in each group (Kuncarli et al., 2014).

Organ index is a sensitive indicator in detecting
organ damage which occurs due to exposure to chemical
compounds (Lazic et al., 2020). Overview of changes in
body organs, Both enlargement and shrinkage of organs
are one of the main indicators to observe the toxic effects
of a test preparation (Ayun et al., 2021; Carolina et al.,
2017). The kidney organ is the focus of the examination.
The organ index is calculated by comparing the weight
of the organ with the total body weight. After that, the
organ indices of the control group and the test dose
group were compared (Whidyastuti et al., 2019).

Histopathological preparations of kidney tissue
were made at the Biopath Laboratory Bandung using the
Hematoxylin-Eosin staining method. Hematoxylin and
eosin are dyes that are often used to color tissue so that
it is easier to observe with a microscope (Rosmala et al.,
2017). The principle of this coloring is that the acidic cell
nucleus will attract alkaline substances so that it turns
blue. The alkaline cytoplasm will attract acidic
substances so that it turns red. Histopathological
observations in this study used a microscope with 400x
magnification (Jannah et al., 2022). Scoring is carried out
based on Sudira et al. (2019), namely score 0 no changes,
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score 1 focal (light), score 2 multifocal (moderate), score
3 diffuse (severe). The data obtained both at each dose
given, tabulated, and subsequently analyzed using One-
Way ANOVA and Kruskal Wallis statistical Test.

Result and Discussion

The results of measuring body weight of male white
rats can be seen in Figure 1, shows that the study
conducted on the effect of oral administration of purple
leaf ethanol extract for 28 days on the body weight of test
animals did not find significant changes in body weight.
The average weekly body weight of Wistar rats fed 0.5%
Na-CMC decreased. Furthermore, the average weight of
Wistar rats in the test group of 500 mg/kgBB decreased
in the first week, then increased in weeks 2, 3, and 4. In
addition, in weeks 1 and 2, the average weight of Wistar
rats in the test group was 500 mg/kgBB test animals in
the group given a formulation of 2,000 mg/kgBB
decreased but increased in weeks 3 and 4. Then in the
5,000 mg/kgBB group, the average weight of the test
animals decreased in week 1, then increased in week 2.
The average weight of the test animals remained
unchanged in the third week and then decreased in the
third week, fourth week. Both the experimental group
and the control group showed similar levels of weight
loss. According to Ubang et al. (2022), the results showed
that external variables including food, sunlight, exercise,
temperature, and environment had a greater impact on
weight loss in male white rats than purple leaf extract.

Body Weight of Rats for 28 Days

Figure 2. Body weight of rats for 28 days

Berat Badan (g

The results of measuring the left and right kidney
organ indices of male white rats can be seen in figure 3
and 4. Figure 2 shows that the index of the left kidney
organ of male white rats did not experience significant
changes between treatment groups, including control
treatment and dose (p>0.05). So, after 28 days of dosing,
the index of the left kidney organ is not affected by the
preparation of the test. The index of the right kidney
organ in the dose group increased significantly
compared to the control group, as seen in Figure 5.

Therefore, it can be concluded that the administration of
4574
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test preparations in the dose group increases the organ
index. If the inflammation in the kidneys is more severe
than usual, this can lead to an increase in the index of the
kidney organs. A substantial increase in the index of the
kidney organs, which causes glomerular filtration
disorders, changes in kidney blood flow, and tubule
dysfunction, is an indication of toxic effects on the
kidney organs (Kyolo et al., 2019). Only by examining
the results more deeply can we determine whether the
organ indicated by the organ index data is completely
damaged or repaired as a result of the effect of the
compound on the sample. Therefore, histopathology
and other criteria are needed to see changes in organ
function (Metiefeng et al., 2023; Safira et al., 2023).
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Figure 3. Results of the left kidney organ index

measurement
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Figure 4. Results of the right kidney organ index
measurement

Figure 4 shows the histological findings of the
kidney organ exposed to the test preparation for 28 days.
Testing showed that the kidneys of the control group,
both left and right, had normal tubules consisting of cells
with eosinophilic cytoplasm and basophilic nucleus, and
the glomerulus was within normal parameters.
Furthermore, in the 500 mg/KgBB treatment group,
necrosis occurred in the cells of the atrophic tubule layer,
and the glomeruli and basophilic nuclei appeared
somewhat pale. Cell necrosis occurs when harmful
chemicals enter the kidneys through the bloodstream
and give rise to pathological changes that ultimately
result in cell death (Gelis et al.,, 2020; Riwanto et al.,
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2020). When hepatocytes enlarge and die, that is the
beginning of an inflammatory response in the liver
called necrosis (Ringgi et al., 2023). Photos of atrophic
tubules with necrosis of their coating cells were taken in
treatment group 2 which was given a dose of 2000
mg/KgBB. Cells that underwent necrosis had glomeruli
within normal limits, the basophilic nucleus was
relatively pale, and the cytoplasm was rather pale. Ata
dose of 5000 mg/KgBB, the fourth treatment group had
atrophic tubules with necrosis affecting more than two-
thirds of the field of view. Necrotic cells have glomeruli,
pale cytoplasm, and a smaller nucleus or none at all. In
the third stage of necrosis which occurs at a dose of 5000
mg/kgBB, the cell nucleus changes so that it loses most
of its color and appears pale or unnoticeable (Ringgi et
al., 2023; Tang et al., 2017).

left kidney

”
e ¢ otz
Score: 0

52!

) o ke v
L ISR B
k3 e MR IS ALK
- ”.w‘a,:; e Rertap s s (% |
t- ) }L"!o‘ .‘_:‘ \;\; {4
S Renn LAY Ty
SR A
oA R A

Score: 1

Figure 5. Hlstopathologlcal picture of the right and left
kidneys of the test group rats after being treated for 28 days at
400x magnification with HE staining and Cells experiencing
necrosis characterized by a rather pale cytoplasm, basophilic
but slightly pale nucleus (—), there is a glomerulus within
normal limits (O)

Conclusion

The kidney histopathology of male white rats was
examined through a subchronic toxicity test of purple
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leaf ethanol extract for 28 days. The rats were divided
into three treatment groups: control, treatment 1 (500
mg/kgBB), and treatment 3 (5000 mg/kgBB). The results
showed the subchronic toxic effects of the extract, which
is characterized by an increase in organ index and the
occurrence of necrosis in the histopathological picture of
the kidneys of male white rats
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