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Abstract

Hibiscus is a plant that has been shown to contain substances that may be used as sunscreen to protect
the skin from UV radiation. In terms of their potential as sunscreens, flavonoids, tannins, and quinone chemicals
are crucial because they are antioxidants that can reduce the negative effects of UV radiation and boost
photoprotective activity. This study aimed to investigate the acute dermal toxicity potential of hibiscus leaves
simplicial ointment 40% on female albino rats. The evaluation method refered to The OECD Guideline for
Testing of Chemicals — No. Test: 402, Acute Dermal Toxicity-Fixed Doses Procedure. Based on the Globally
Harmonized System compared to this study reported that acute dermal median lethal dose (LD50) was > 2000
mg/Kkg. It can be concluded that hibiscus leaves simplicial ointment 40% has safe to apply topically and doesn't

produce acute skin toxicity.
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INTRODUCTION

Hibiscus (Hibiscus rosa sinensis L.) is a
plant that is known to have compounds that have
the efficacy of sunscreen so that it can protect the
skin from solar radiation (Al-Snafi, 2018).
Flavonoid, tannin, and quinone compounds play
an important role in terms of their potential as a
sunscreen because they are antioxidants that can
prevent the negative effects of ultraviolet
radiation and increase photoprotective activity
(Pratiwi and Husni, 2017; Petruk at al., 2018).
Antioxidants can generally be obtained naturally
from fruits and plants, or synthetically derived
from the synthesis of a chemical reaction (Rahmi,
2017; Prasetya et al., 2020).

Providing antioxidants can be done topically
or systemically (Soejanto, 2017). Topical
ointments that are often used on the skin are semi-
solid forms. Medically, the use of ointment or
unguentum is local and is generally used for
topical cases (Lazuardi, 2019). Producing
ointments requires a base and active ingredients

that dissolve in the ointment. One of the active
ingredients that can be used is vegetable
simplicial (Simaremare et al., 2015). Herbal
simplicial is a natural material in the form of
whole plants, parts of plants, or plant exudates
used as medicine that has not undergone any
processing and is a dried material (Endarini,
2016).

The use of herbal as medicine has been
developing in several studies, but its use has not
been well documented (Yassir and Asnah, 2018).
According to Lestaridewi et al (2017), the number
of people who use traditional medicine remains
high even though Indonesia has developed
modern health services. The prevalence of
traditional medicine use is influenced by a
person's level of knowledge. According to
Adiyasa and Meiyanti (2021), limited knowledge
and a lot of inappropriate information received by
the public are new problems related to the
consumption of traditional medicine. This
condition is supported that traditional medicines
are safer without side effects and are also easier
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to obtain without a prescription (Sudira et al.,
2019). In reality, plants used for traditional
medicine still need to be evaluated preclinically
and clinically, because medicinal plants still have
the potential to be toxic at certain levels or doses
(Mappasomba et al., 2019; Ridwan et al., 2020;
Siregar et al., 2020 ).

Merdana et al. (2020b) declared in their
study regarding the acute dermal toxicity of rajas
oil in Wistar rats, that the acute dermal toxicity
test was one of the tests carried out in the early
stages of preclinical trials. The dermal acute
toxicity test aims to determine the toxic power of
a chemical substance through skin contact
(Zulfiana, 2014). Toxicity testing is important to
carry out because it will be used to consider
determining dosage, administration time, and
application as well as to determine the efficacy,
safety, and potential toxicity of a drug (Merdana
et al., 2020a; Sasmito et al., 2015). Basically,
saponins and alkaloids are two active compounds
contained in hibiscus that can trigger skin
irritation (Brandenburg, 2018; Janjic, 2021).

Several studies suggest that hibiscus has the
potential for oral toxicity. Nath and Yadav (2014)
found that administering hibiscus leaf extract with
dose of 800 mg/kg, there was an increase in the
levels of the alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) enzymes as
well as an increase in total bilirubin, urea, and
creatine. In the meantime, Meena et al. (2014)
assessed the hibiscus flower extract's toxicity on
mice and discovered that it had hazardous
potential, as evidenced by a 20% fatality rate at
1600 mg/kg. It is necessary to explore the
potential for topical toxicity through an
assessment of acute dermal toxicity.

MATERIALS AND METHODS

Ethical Approval

All procedures for using experimental
animals have received approval from the Animal
Ethics Committee, Faculty of Veterinary
Medicine, Udayana University, with Animal
Ethics Approval Certificate Number:
B/1/UN14.2.9/PT.01.04/2023. This study was
carried out at the Veterinary Physiology,

Pharmacy and Pharmacology Laboratory, Faculty
of Veterinary Medicine, Udayana University with
the support of the Bali-BRIN "Eka Karya"
Botanical Garden Characterization Laboratory,
Tabanan, and Medicinal Plant Post-Harvest
Processing Center (P4TO), Tabanan and the
Technology Laboratory, Faculty of Pharmacy,
Mahasaraswati ~ University Denpasar, Bali,
Indonesia.

Experimental Design

This study was an experimental design using
a qualitative descriptive analysis approach. The
acute dermal toxicity test method used refers to
The OECD Guideline for Testing of Chemicals —
No. Test: 402, Acute Dermal Toxicity-Fixed
Doses Procedure. The consideration for choosing
this method was based on optimizing the study
design by minimizing the number of experimental
animals used and this method has been accepted
and recognized internationally.

Plant Determination

Determination of the hibiscus leaf samples
used in this research was carried out at the Bali-
BRIN "Eka Karya" Botanical Garden
Characterization Laboratory. The determination
results showed that the leaf samples used were of
the Hibiscus rosa-sinensis L.

Simplicial Production

Hibiscus leaves were air-dried at 25°C for
7-14 days (Davis et al., 2022; Simaremare et al.,
2015) and kept from direct sunlight to avoid
damage or loss of desired chemical content (Rivai
et al., 2013). Dried simplicial was collected to
obtain high antioxidant levels with lower water
loss levels (Dharma et al., 2020). Drying
generally functions to reduce water content which
can inhibit the growth of bacteria and mold so that
the material is more durable and easier to store,
and also makes subsequent treatment easier
(Handoyo and Pranoto, 2020). The leaves were
then mashed and filtered using sieve number 100.
The pollination process was carried out at the
Medicinal Plant Post-Harvest Processing Center
(P4TO), Tabanan. Simplicial powder was then
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stored at a cool temperature in a clean and airtight
container such as aluminum foil.

Ointment Production

The ointment was produced using a
hydrocarbon base, i.e., vaseline album. The
choice of ointment base was based on research by
Davis et al (2022) and Trisnajayanti (2013),
namely that the hydrocarbon base has good
physical properties seen from the adhesion test
and protection test, in addition to the hydrocarbon
base having a longer contact time with the skin,
S0 it was expected that penetration of the material
more active into the skin layers (Mukhlishah et
al., 2016). A total of 60 g vaseline album was
mixed with 40 g of simplicial into the mortar, then
grinded until homogeneous. The ointment
formulation has produced a semisolid
consistency, a deep green color, and a distinctive
aroma of hibiscus leaves.

Experimental Animals

This study used adult and nulliparous female
Wistar albino rats. Rats were healthy, 12-16
weeks old, weighing 200-300 g. Animals were
acclimatized for a minimum of 5 days in the
experimental room in individual cages, with a
base area of 350 ¢cm? and a height of 18 cm
covered with husk with a wire cover. The room
temperature was around 25°C, humidity 60—70%,
and a 12-hour dark/light lighting cycle was
provided. Animals were given laboratory
standard commercial pellet feed of 20 g/day and
provided with drinking water ad libitum, as well
as a minimum stressful environment. All cages
and test animals were numbered and randomized
before treatment started. The above conditions
meet the standard maintenance environmental
parameters (Liu and Fan, 2018). The success of
acclimatization of experimental animals can be
seen by measuring normal physiological
parameters such as changes in body weight, heart
rate, body temperature, and behavior (Arts et al.,
2014; Triana et al., 2020).

Preparation of Experimental Animals
The hair on the dorsal part was shaved 24-
hour before treatment in an area of 6 x 8 cm? (at

least 10% of the body surface area) for exposure
to the test material. During the shaving process,
the test animals were given ketamine-xylazine
anesthesia at a dose of 50-100 mg/kg BW
ketamine (Ket-A-100®, Agrovet Market Animal
Health, Peru) and 5-12,5 mg/kg BW xylazine
(Xyla®, Interchemie, Netherlands) (Krissanti et
al., 2023) and carried out carefully so as not to
cause injury to the dermis. Giving anesthesia
aimed to reduce stress during the shaving process.
Only animals with healthy, intact skin were used
in this study.

Dermal Acute Toxicity Test Procedure

The acute dermal toxicity test stage was
divided into two, i.e., the preliminary test (dose
search), and then proceed to the main test stage.
In stage 1, a preliminary test uses one
experimental animal, the evaluation steps were
performed as in Figure 1. If there was no
information regarding the test material, it was
recommended to start testing with a dose of 200
mg/kg BW, but if there was enough information,
it could be started with a dose of 1000 mg/kg BW
(OECD, 2017). In this study, an initial dose of
1000 mg/kg BW was used. The test material was
applied to the specified skin, covered with sterile
gauze, and wrapped with a non-irritating plaster
to ensure the test material remained in contact
with the skin for 24-hour and there was no chance
of the test material being ingested by the test
animal. At the end of the exposure period, the
plaster was removed and the remaining test
material was rinsed using distilled water or
another neutral solvent. Then observations were
carried out during the 0, 24, 48, and 72-hours after
exposure to the test material, and continued until
the 14-day. Observations include clinical
assessment, weight loss, observation of skin
anatomy pathology, and death. If the test animal
experiences symptoms of severe toxicity or death,
then evaluation continues using a lower dose with
a new test animal. Evaluation was stopped if the
lowest dose test showed death or symptoms of
severe toxicity (Solikhah et al., 2022). The
highest dose that does not cause death or does not
show signs of severe toxicity will be used in the
main evaluation phase (Puspitasari et al., 2021).
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In the main stage, the same procedure was carried
out as shown in Figure 2. The evaluation was
carried out with a predetermined dose with the
addition of two new experimental animals for
respective treatment and control groups. In this
study, the treatment group was applied topically
with hibiscus simplicial ointment, and the control
group was given a placebo in the same amount as
the treatment.

Clinical Observation

Observations were performed on both
groups clinically immediately after the exposure
period. Special attention to hourly checks is
carried out in the first 6-hour and monitored for
24-hour, then continued once every day until the
14-day. Observations carried out included
weighing the rat's body weight, visual clinical
observations, and the death of test animals. All
data including toxic signs, time to appearance,
duration of toxicity and recovery time, changes in
body weight, and time to death were recorded
systematically, and compared with the control
group. It was necessary to pay attention to the
symptoms of tremors, seizures, drooling,
diarrhea, lethargy, sleep, and coma. Observations
should include changes in the skin, hair, eyes,
mucous membranes, respiratory system, blood
circulation, central and autonomic nervous
systems, somatomotor activity, and changes in
behavioral patterns. Observations were generally
carried out once a day in the morning because
mice will become aggressive during the day. Rats
become aggressive during the day because rats are
nocturnal animals that are active at night and
sleep during the day (Al-Idrus et al., 2014). Body
weight was measured before treatment, and then
carried out every day until the end of the
observation period. Animals found to be dying,
showing severe pain, or signs of permanent
physical injury should be sacrificed immediately.

Observation of Skin Anatomy Pathology
Anatomical pathology observations were
carried out on the treated skin areas, carried out at
24, 48, and 72-hours after the exposure period for
the appearance of irritation symptoms such as
erythema and edema. Scoring uses an arbitrary

scale (Krismayogi et al., 2018), i.e., (0) no
erythema, (1) very little erythema (diameter < 25
mm), (2) clearly visible erythema (diameter
25-30 mm), (3) moderate erythema (diameter
30—-35 mm), (4) severe erythema (diameter > 35
mm). (0) Lightly edema, (1) very light edema, (2)
slight edema (clear edges and enlargement), (3)
moderate edema (thickness = 1 mm), (4) severe
edema (thickness >1 mm). The data obtained
were analyzed to obtain a primary irritation index
(PI) using the PII formula: The sum of all
erythema and edema values at the time of
observation divided by the number of mice
multiplied by the number of times observations
(Kuncari et al., 2015). The level of irritation was
assessed based on the Draize Test, i.e., (< 0,5) not
irritating, (0,5-2,0) slightly irritating, (2,0-5,0)
moderate irritation, (5,0-8,0) highly irritating
(Baldisserotto et al., 2018).

Assessment of Acute Dermal Toxicity

Determination of the LD50 of test
preparations was based on the Global
Harmonized System of Classification and
Labeling of Chemicals (Table 1). The LD50 value
was calculated statistically using the Thompson-
Weil method.

Data Analysis

Data from non-parametric observations will
be presented descriptively. Overall data are
expressed as mean (X + SD). Statistical analysis
of LD50 values was carried out using the
Thompson-Weil test with a 95% confidence
interval. Changes in body weight before and after
treatment were analyzed using the paired t-test (p
< 0,05 was declared significant). The primary
irritation index was classified based on the
Amended Draize Test. Conclusions were declared
based on descriptive analysis of the analysis of
results of the respective parameters.

RESULTS AND DISCUSSION

Preliminary Test

The test was performed with an initial dose
of 1000 mg/kg BW because the compound of the
test material was known, then continued with a
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dose of 2000 mg/kg BW which reported no
symptoms of toxicity or death in the main
evaluation (Table 2).

In this study, a dose of 1000 mg/kg BW was
used as the initial dose in the preliminary test
because there was sufficient information
regarding the chemistry of hibiscus leaves. The
evaluation was performed on the respective dose.
After observing and evaluating clinical signs,
irritation, and changes in body weight, it was
found that this dose was still safe for use as seen
from the absence of signs of toxicity, weight loss,
or death in terms of the OECD Guideline for The
Chemical Testing of Chemicals No. 402 (2017) so
that it is continued with a dose of 2000 mg/kg
BW. The same results were also obtained in the
evaluation with this dose, therefore a dose of 2000
mg/kg BW was used in the main acute dermal
toxicity test. The results of this preliminary test
are similar to the findings of Samirana et al.
(2018) in their study regarding the preliminary
test of the acute dermal toxicity of a 70% ethanol
extract ointment preparation from binahong
leaves which showed that a dose of 5000 mg/kg
BW, was still safe to apply to the skin in the form
of ointments or extracts.

Clinical Observation

The mortality rate is presented in Table 3 and
clinical observations of the toxicity symptoms of
hibiscus leaf simplicial ointment are shown in
Table 4. The results of clinical observations in the
main evaluation reported that the experimental
animals at the beginning of the exposure period
experienced decreased activity, and looked
stressed, lethargic, and immobility. Then it
returned to showing normal activity 24-hour after
exposure until the 14-day. Experimental animals
did not show any symptoms of toxicity such as
deviations from normal activities, tremors,
seizures, and diarrhea. The eyes and mucous
membranes as well as the respiratory system
appear normal, with no abnormalities. The
mortality rate was obtained at 0% because there
were no deaths in the treatment and control
groups. The skin changes appeared reddish like
erythema on the O-hour to the 3-day of
observation and disappeared on the 4-day as

measured by the degree of irritation based on the
Draize test. The variability of hair growth in test
animals began to appear on the 2-day of
observation in all test animals. On the 14-day, hair
growth looked like before treatment, but there
were several points that were still shorter.

The results of this study were similar to the
findings of Zahi et al. (2015) in testing the acute
dermal toxicity of noni fruit extract which showed
that when administered doses of 2000 mg/kg BW
and 5000 mg/kg BW there were no visible
symptoms of toxicity and a mortality rate. A study
by Merdana et al. (2020b) regarding the potential
for acute dermal toxicity of Rajas Oil also showed
that there was no death and the reversibility of
hair growth in experimental animals began to
appear on the 3 and 14-day it looked like before
treatment but the size was still shorter than the
initial condition.

The changes in behavior that occurred at the
beginning of the exposure period in this study
were thought to be due to the influence of
bandaging during treatment so the animals felt
less comfortable due to changes in lifestyle habits.
Various factors can influence stress in animals,
such as drastic changes in habits such as eating
and drinking, transportation, moving cages, the
presence of predators, rough handling, treatment,
and climate change (Efendy, 2018). The findings
of Zulfiana (2014) in testing the acute toxicity of
dermal biolarvicide also showed similar results,
namely the absence of deaths and changes in
behavior up to the first 2-hour of the exposure
period. Sari et al. (2016) in their study also found
behavior changes in the first 2 hours of the
exposure period up to 30 minutes after the
exposure period is over. The difference in the
duration of changes in behavior is thought to be
caused by differences in the size of the
administration dose.

Observation of Skin Anatomy Pathology

The results of observation and evaluation of
skin anatomy pathology showed that both groups
showed mild irritation (Figure 3) and the
classification is presented in Table 5. Based on
anatomical skin pathology observations, it was
found that there were indications of erythema at
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Figure 2. Main evaluation stages (OECD, 2017).

Table 1. Classification of Dermal Acute Toxicity (United Nations, 2011)

Category Value Danger Level
1 0 <mg/kg BW <50 Fatal in contact with skin
2 50 < mg/kg BW <200 Fatal in contact with skin
3 200 < mg/kg BW <1000  Toxic in contact with skin
4 1000 < mg/kg BW <2000 Dangerous in contact with skin
5 2000 < mg/kg BW <5000 May be dangerous in contact with skin

Table 2. Results of observations and preliminary test evaluation

Dose

Parameter

1000 mg/kg BW 2000 mg/kg BW

There were no mortality or visible
clinical symptoms
0 (Not irritating)
(+) 18,82
Doses used in the main evaluation

There were no mortality or visible
clinical symptoms
0 (Not irritating)
(+) 15,09
Followed by a higher dose

Clinical observation

Primary irritation index
Body weight (g)
Interpretation
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Table 3. Mortality rate of experimental animals

Group Mortality rate (%0)
PO 0
P1 0

(PO) Placebo (Vaseline alba/ointment base), (P1) Simplicial ointment 40% 2000 mg/kg BW.

Table 4. Clinical signs and behavioral patterns of experimental animals

Control Treatment
Parameter PO PO P1 P1
(6-Hour)  (24-Hour) (6-Hour) (24-Hour)
Skin and hair changes + + + +
Eyes and mucous membranes - - - -
Respiratory system Normal Normal Normal Normal
Changes in behavior - - - -
Somatomotor activity Normal Normal Normal Normal

Toxicity symptoms
(P0O) Placebo (Vaseline alba/ointment base) (P1) SlmpI|C|aI ointment 40% 2000 mg/kg BW.

Figure 3. Observation of skin anatomical pathology in (P1) 2nd animal treatment group.
(A) 0-hour observation, (B) 24-hour observation, (C) 48-hour observation,
(D) 72-hour observation.

Table 5. Irritation index scoring according to the Amended Draize System
Irritation score

Group  Animal No.

Erythema Edema

PO 1 2 0

2 4 0

P1 1 4 0

2 4 0

Total score (PO — P1) 6 8

PIl (PO — P1) 0,75 1
Results (PO — P1) Slightly irritating  Slightly irritating

(PO) Placebo (Vaseline alba/ointment base), (P1) Simplicial ointment 40% 2000 mg/kg BW,
(P11) Primary Irritation Index.
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Table 6. Rat body weight before and after evaluation

Group Initial weight <+SD Final weight £+ SD ABW
)] (9)
225,18 230,27
PO 22163 223,41+ 2,51 23212 231,20+ 131 7,79+ 3,82*
234,15 240,78
P1 253,35 243,75+ 13,58 266,18 253,48+17,96  9,73+4,38

*not significantly different (p > 0,05) when compared with the treatment group.

26000

250.00

24000

Body weight (g)

22000

21000

O = O N L N © 2 o
SN o B

P0.1
< P0.2
P11
P1.2

- - o N N N W W
D O = B O D - »
®» N O o A ® NS

Observation time (hours)
Figure 4. Body weight of experimental animals during 14-days of observation.

0, 24, 48, and 72-hours of observation. At each
observation an assessment was carried out, and a
score was given as shown in Table 5. The results
of calculating the Primary Irritation Index (PII)
showed that the control group and the treatment
group had values that were not very different and
were classified as experiencing mild irritation.
These results indicate that there were false
positives shown in the control group who
experienced erythema, which is difficult to
happen because only an ointment base, namely
vaseline album, was applied. Vaseline has long
been known to be used as the most effective
treatment for dry skin because it can retain water
in the skin so that the skin remains moist and the
skin barrier remains healthy (Hamishehkar et al.,
2015). Vaseline also strongly modulates
antimicrobial action and helps the skin barrier in
blocking invading pathogens (Czarnowicki et al.,
2015). According to Ordonez-Toro et al. (2022),
vaseline can reduce erythema. Maarouf et al.
(2019), also suggested the use of vaseline to
improve the skin barrier and erythema. Zahara et
al. (2016) in their article also stated that Vaseline

is safe to use on the skin. Vaseline can be
dangerous if swallowed or in contact with the
eyes (Heller, 2021). Based on this description, it
is known that vaseline does not have toxic
potential which can cause irritation if used
appropriately, this is also supported by research
results from Maru and Lahoti (2019), Nareswari
and Kuncoro (2016), and Mukhlishah et al.
(2016) which showed that album vaseline did not
show skin irritating potential.

The occurrence of erythema in this test is
thought to be caused by an imbalance in the skin's
normal microflora which causes increased skin
sensitivity. According to Seite and Misery (2018),
there is a relationship between normal skin
microflora, skin barrier function, and skin
sensitivity, including skin care products that can
improve everything. Skin can be influenced by
the environment, genetics, diet, and lifestyle
(Pratiwi and Susanti, 2021). This imbalance can
also be influenced by the presence of external
parasites such as mites, fleas, ticks, or fleas
because they can also have toxic effects (Guner et
al., 2021; Krol et al., 2019). Erythema is thought
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to also occur due to the possibility that the test
animal’s skin was scratched during shaving so that
the skin was injured, causing the skin barrier to be
disrupted and causing permeability to increase so
that the ointment was absorbed percutaneously,
which should be indicated for topical use, similar
to what was declared by Hakim et al. (2018).

Simplicial ointment which is based on
vaseline album is an epidermal ointment that after
being applied topically to the skin will not be
absorbed and only produces local effects and is
intended to protect the skin (Djarami, 2022). The
saponin contained in the preparation can trigger
irritation of mucous membranes such as skin at
certain levels because of its nature as an irritant
(Brandenburg, 2018; Janjic, 2021). Laras et al.
(2014), also declared that the saponin contained
in the mangosteen rind extract is capable of
causing irritation to the skin due to the activity of
saponin as a surfactant, however, the results of
their research show an irritation index of 0 which
is thought to be caused by the concentration of the
saponin contained being still in the tolerable
range. According to Zeng et al. (2020), saponins
from Periploca forrestii can induce Atopic
Dermatitis by modulating macrophage activation.
Based on the description above, saponin content
at certain concentrations can trigger erythema,
however, in this study, false positives occurred so
further research needs to be carried out to ensure
that the saponin concentration is still within a
tolerable range so that it does not affect the
emergence of skin irritation reactions or modulate
macrophage activation such as in cases of atopic
dermatitis.

Body Weight Evaluation

The results of this study showed that there
was no weight loss at the end of the observation
period which is presented in Table 6, this
indicates the absence of systemic toxicity
(Merdana et al., 2020b). Based on the paired t-
test, a significance value of 0,129 (p > 0,05) was
obtained, which means that the change in body
weight between the treatment group and the
control group was not significantly different,
indicating that there was no effect of treatment on
body weight. These results are in line with the

research results of Zahi et al. (2015), on noni fruit
extract and Banerjee et al. (2013), on transdermal
patch prophylaxis against Anatoxin-A poison. In
general, changes in a mouse's body weight will
reflect death after exposure to harmful
substances. Changes in body weight are a marker
of the adverse effects of drugs and chemicals
which will be a concern if there is a weight loss of
more than 10% of the initial weight (Zahi et al.,
2015). In the first 6-hour of observation, it was
seen that almost all the test animals experienced
weight loss (Figure 4), this was thought to be
influenced by stress due to the restraint applied
during bandaging and removing the bandage after
the 24-hour period of exposure to the test
material. Guedri et al. (2017), stated that there is
a relationship between stress due to restraint and
weight loss, which can refer to a decrease in food
intake and consumption of energy reserves. This
is also supported by the findings of Sari et al.
(2016), in their research regarding the acute
dermal toxicity of areca nut extract at a dose of
15.000 mg/kg BW that there was a decrease on
the 2-day of observation which was thought to be
due to stress due to bandaging during treatment.

Dermal Acute Toxicity Assessment

In this study, a dose of 2000 mg/kg BW was
the highest dose used based on The OECD
Guideline for Testing of Chemicals — No. Test:
402. During the evaluation, no abnormal
behavioral changes were found indicating
toxicity, no mortality occurred, and reversibility
was achieved as seen from hair growth at the end
of the observation period. Based on the analysis
of the erythema and edema scoring results, the PII
was 0,75 in the control group and 1,00 in the
treatment group so it was categorized as slightly
irritating based on the Amended Draize Test. The
PII calculation results were invalid because there
were false positives so it could be assumed that
hibiscus leaf simplicial ointment was not irritating
because the Pl value was not much different from
the control group. The acute dermal LD50 value
could not be analyzed using the Thompson-Weil
method because there were no deaths during the
test so only the pseudo acute dermal LD50 could
be obtained. LD50 is declared as pseudo LD50 if
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the maximum dose given to test animals does not
cause death (Hafid and Rahayu, 2022). Based on
the description above, according to the Globally
Harmonized system, hibiscus leaf simplicial
ointment 40% is classified into category
5/unclassified with an acute dermal LD50 value
of > 2000 mg/kg BW, which means the test
material may be dangerous if it comes into contact
with the skin (OECD, 2017).

CONCLUSION

It can be concluded that hibiscus leaf
simplicial ointment with a concentration of 40%
was safe to use topically on the skin with the
highest dose that can still be administered being >
2000 mg/kg BW.
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