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Background: Karas Tulang (Chloranthus erectus [C. erectus]), a plant in the Chloranthaceae family, has 

been traditionally used in Indonesia as a tea for its potential to enhance stamina and prevent fatigue. Despite 
its various biological and pharmacological properties, including antioxidant, antibacterial, and anti-

inflammatory activities, the safety and toxicity of C. erectus have not been extensively studied. The present 

study aimed to assess the acute toxicity of the methanol extract of C. erectus leaves on mice (Mus musculus) 
using the OECD 420 method.  

Methods: Acute toxicity testing was conducted by administering a single dose of the methanol extract to 
female Swiss Webster mice at varying doses (5, 50, 300, and 2000 mg/kg BW). Throughout the 14-day 

observation period, no significant signs of toxicity or mortality were observed, even at the highest dose 

(2000 mg/kg).  

Results: Statistical analysis using one-way ANOVA and post-hoc tests revealed no significant differences 

in the organ weight index of mice across all treatment groups (P>0.05). According to an estimated LD50 

value greater than 2000 mg/kg, the methanol extract of C. erectus can be classified as a Category 5 
compound with low toxicity, according to the Globally Harmonized System (GHS) classification.  

Conclusion: These findings suggest that the methanol extract of C. erectus leaves has a relatively safe 

toxicity profile, consistent with its traditional use as an herbal remedy. However, further studies are 
required to evaluate the long-term safety and potential therapeutic applications of this plant. 
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Introduction

Chloranthus erectus (C. erectus), commonly known as 
Karas Tulang, belongs to the Chloranthaceae family. This 
species is indigenous to various regions across Asia, 
including India, China, and several Southeast Asian 
countries, such as Indonesia [1]. 

In Indonesia, traditional communities frequently use this 
plant in tea form, believing it has properties that enhance 
stamina and help prevent fatigue [2,3]. In other countries as 
well, almost all parts of this plant can be utilised both as food 
and traditional medicine. In China, the flowers of C. erectus 
are used to scent tea, whereas in India, the stems serve as 
contraceptives and the roots are used as antispasmodics 
during childbirth [4]. 

Previous studies have indicated that C. erectus has a 
significant biological and pharmacological potential. C. 
erectus contains a wide range of phytochemicals, including 
alkaloids, flavonoids, and terpenoids, which contribute to its 
antioxidant properties, with methanol extracts exhibiting the 
highest activity (88.36% in leaves) [5,6]. Furthermore, leaf 
extracts of C. erectus have shown antibacterial effects, 
particularly against K. pneumoniae, as well as low antiviral 
activity against DENV-2 [7]. C. erectus also produces novel 
sesquiterpenes and diterpenes that inhibit human 
dihydroorotate dehydrogenase, indicating its potential in 
therapies related to immune modulation [8]. Other studies 

have also reported significant anti-inflammatory potential 
of C. erectus leaf extracts in rodent models [9]. 
Collectively, these findings suggest that C. erectus is a 
promising medicinal resource. However, further 
investigations are required. 

Despite the high biological and pharmacological potential 
of C. erectus, its safety has not been evaluated. Acute 
toxicity testing of a related species, C. serratus, has yielded 
concerning results, indicating that plant extracts can lead to 
severe organ damage, particularly to the liver, kidneys, and 
heart, with an LD50 of 41.12 g/kg in mice, indicating a high 
level of toxicity [10]. These findings provide an initial 
indication of the potential toxicity of C. erectus. 

Therefore, the present study aimed to assess the acute 
toxicity of C. erectus and determine its safety classification 
for potential use. Given the potential risks associated with 
C. erectus and the concerning toxicity results of its related 
species, it is crucial to conduct comprehensive safety 
evaluations before considering its use in pharmaceutical 
applications. These toxicity evaluations ensured a thorough 
understanding of the safety profile of the plant. 

Materials and Methods 

The primary material used was C. erectus leaves from 
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the Waluran Village Forest in Sukabumi, West Java, 
Indonesia. The instruments used in this study included 
laboratory glassware, a Büchner funnel with a vacuum, a 
rotary vacuum evaporator, a macerator, a separatory funnel, 
a 250 mL Erlenmeyer flask, a 1 mL measuring pipette, a 
dissection kit, oral gavage for mice, a scalpel no.11 and 
no.20, 1 cc and 3 cc syringes, as well as surgical instruments. 
In addition, a complete set of cages with feeding and 
drinking equipment was employed. 

The acute toxicity test was conducted using female Swiss 
Webster mice (Mus musculus) aged 6-8 weeks, each 
weighing 20-30 grams and not pregnant, with a total of 16 
mice used [11]. Before use, the mice underwent an 
acclimatization process for five days prior to the 
administration of the test substance. During this period, the 
mice were placed in standard laboratory cages under 
controlled environmental conditions, including temperature, 
humidity, and a 12-hour light-dark cycle. The mice were 
given standard feed and drinking water ad libitum to ensure 
physiological stability and to minimize the effects of 
external stress factors during the testing phase. The mice 
underwent a fasting period of 14–18 h, during which they 
were allowed to access water. After the fasting phase, each 
mouse was weighed and administered a single dose of the 
test substance via gavage needle. Feeding was reintroduced 
approximately 3–4 h after administration of the test 
substance [12]. 

Preparation of Methanol Extract of Chloranthus erectus 
Leaves 

Chloranthus erectus was collected from the Waluran 
Village Forest, Waluran District, Sukabumi Regency (Figure 
1). The plant was cleaned and dried in a shaded area until 
thoroughly dried. Once dry, the sample was ground using a 
blender to obtain leaf powder. 

 

 
Figure 1. Morphological features of Chloranthus erectus collected from 

Waluran Village Forest, Sukabumi, West Java, Indonesia 
 

Extraction was carried out using the maceration method, 
where 200 g of leaf powder was soaked in methanol for 3 × 
24 h. The resulting macerate was filtered using a Büchner 
funnel and concentrated using a rotary vacuum evaporator at 
a temperature of approximately 50°C, resulting in 11.56 g of 
C. erectus extract.  

Toxicity Method Test 

The acute toxicity test was performed according to the 
Organization for Economic Co-operation and Development 
(OECD) Test Guideline 420: Acute Oral Toxicity-Fixed 
Dose procedure guidelines (Figure 2). A preliminary test 
was performed to determine the initial dose, using one 
mouse per dose. The dose was decreased if mortality 
occurred, and increased if no signs of toxicity were observed. 

The preliminary test was stopped if signs of toxicity, such 
as altered autonomic activity (including crawling), 
diarrhea, nasal discharge, self-injurious behavior, and 
bleeding from body openings, were observed, or if no 
toxic effects were observed at a dose of 2000 mg/kg body 
weight. In the preliminary test, a dose of 50 mg/kg body 
weight was administered based on previous acute toxicity 
testing on a species of the same genus, C. serratus, which 
indicated hazardous results with an LD₅₀ of 41.12 g/kg in 
mice [10]. 

In the main test, five mice were used for each dose 
level: 5, 50, 300, and 2000 mg/kg body weight. The initial 
dose, determined during the preliminary test, was 
administered after measuring the body weight of the mice. 
Body weight was recorded prior to treatment and at the 
time of dissection at the end of the observation period to 
monitor changes in body weight during the testing period. 
Post-administration, intensive observation was conducted 
at 30-minute intervals for the first 4 h, every 4 h for the 
subsequent 24 h, and once daily for 14 days. If no 
mortality occurred, the dose would be increased to the 
next level. In the absence of mortality, the dosage was 
increased to the next level. Conversely, if ≥2 mice 
succumbed, the dosage was reduced to the preceding 
level. If ≥1 sign of toxicity and/or ≤1 death was observed, 
the LD₅₀ range could be directly determined [13]. The 
primary indicator of mortality was rigor mortis, with 
additional indicators including the absence of a pulse, lack 
of respiratory movements, no response to stimuli (such as 
pinching), and grayish mucous membranes. The main test 
was conducted in parallel with the control group, each 
consisting of five mice observed for 14 days. On day 14, 
all mice were euthanized via cervical dislocation, and 
visceral organs were isolated for organ weight index 
calculation. 

Observation of Toxicity Symptoms 

Comprehensive observations were conducted over 24 
hours at intervals of 0, 0.5, 4, 8, 12, 16, 20, and 24 h, and 
subsequently once daily until the 14th day following the 
administration of C. erectus extract to identify toxic 
symptoms. The recorded toxic symptoms included 
behavioral changes and physical responses, such as motor 
activity, Straub tail reaction, piloerection, ptosis, and 
pupil and corneal reflexes. Additionally, observations 
included lacrimation, catalepsy, body posture, hanging 
behavior, recovery, flexion, and Haffner reflex. Other 
recorded symptoms included mortality, grooming, 
defecation, urination, breathing, salivation, vocalization, 
tremors, seizures, and twisting movements [12]. Each 
observation interval lasted five minutes to monitor the 
appearance of toxic symptoms in the test animals. 

Mice Weight Data Analysis 

After the administration of C. erectus extract, the mice 
were monitored for 24 h. The body weights of the mice 
were recorded from days 1 to 14, provided that no deaths 
occurred. Changes in body weight before and after the 
administration of C. erectus extract were analyzed within 
each group and subsequently compared between the 
control and experimental groups. 

Relative Organ Weight Data Analysis 

The relative weights of the visceral organs of the mice, 
including the heart, kidney, liver, spleen, stomach, and 
ovary, were measured using the following formula: 
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𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑜𝑟𝑔𝑎𝑛 𝑤𝑒𝑖𝑔ℎ𝑡 (%)

=
𝑂𝑟𝑔𝑎𝑛 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔𝑟𝑎𝑚𝑠)

𝐵𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑎𝑛𝑖𝑚𝑎𝑙 (𝑔𝑟𝑎𝑚𝑠)
𝑥 100% 

Results  

Effect of C. erectus Extract on the Mortality of Mice 

In the preliminary phase, a dose of 50 mg/kg was 
administered to the test animals. All test animals were 
observed for 24 h after administration of the dose. The 
results revealed that there were no deaths among the mice, 
and no significant signs of toxicity were observed. This 
finding indicates that the 50 mg/kg dose was relatively safe 
and did not cause acute toxic effects in the test animals. 
According to the principles of toxicity testing, if the initial 
test dose (50 mg/kg) results in no adverse effects, further 
testing can be conducted using higher doses to assess the 
toxicity threshold. 

After the 300 mg/kg dose, which also resulted in no 
mortality, the study was advanced to a higher dose of 2000 
mg/kg. This dose is considered sufficiently high and is 
commonly used to assess the toxicity threshold of a 
compound by using a fixed-dose procedure [14]. The results 
also showed no deaths among the test animals. 

Effect of C. erectus Extract on Behavioral Changes in Mice 

Behavioral and physiological responses in mice were 
observed on days 1, 7, and 14 following oral administration 
of C. erectus extract at doses of 300 mg/kg and 2000 mg/kg 
body weight (Table 1). Throughout all observation periods, 
no abnormal behavioral changes or toxic symptoms were 
recorded for any of the assessed parameters, especially the 
most toxic symptoms. The parameters included pupillary 
and corneal reflexes, grooming, posture, respiration, 
vocalization, and urination, all of which were within normal 

limits. No signs of autonomic or central nervous system 
toxicity were observed in either group. However, there 
was a notable increase in motor activity in the 2000 mg/kg 
group, whereas the 300 mg/kg group maintained normal 
motor activity levels throughout the study. Overall, the 
data consistently indicated the absence of observable 
toxicity-related behavior across both tested dose levels 
and time points. 

Effect of C. erectus Extract on Body Weight in Mice 

Body weight measurements were conducted both 
before and after treatment to assess the effect of C. erectus 
extract on weight gain in mice. As demonstrated in Table 
2, there were numerical differences in weight gain among 
the groups compared to the control group. Generally, the 
groups receiving 300 mg/kg and 2000 mg/kg showed 
lower body weight gain relative to the control group. 
However, statistical analysis using the Kruskal-Wallis test 
revealed no significant intergroup differences (P=0.651). 
This finding suggests that the extract did not induce 
statistically significant changes in body weight within the 
tested dose range. 

Effect of C. erectus Extract on Relative Organ Weight in 
Mice 

Observations of organ weights were conducted after a 
14-day observation period, during which toxicity 
symptoms in the test animals were monitored. After this 
period, the animals were dissected to collect several vital 
organs, including the heart, kidneys, liver, spleen, 
stomach, and ovary. The weight of each organ was 
recorded to assess its relative weight. Figure 2 presents 
the mean±SD of visceral organ weight indices in mice 
treated with C. erectus extract at various doses.

 

Table 1. Effect of C. erectus extract on behavioral changes in mice 

Toxic Symptoms 
Dose 300 mg/kg BW Dose 2000 mg/kg BW 

Day 1 Day 7 Day  14 Day  1 Day  7 Day  14 

Mortality None None None None None None 

Motor activity Normal Normal Normal Increase Increase Increase 

Straub tail reaction None None None None None None 

Piloerection None None None None None None 
Ptosis None None None None None None 

Pupillary reflex Normal Normal Normal Normal Normal Normal 

Corneal reflex Normal Normal Normal Normal Normal Normal 
Lacrimation None None None None None None 

Catalepsy None None None None None None 

Posture Normal Normal Normal Normal Normal Normal 
Hanging behavior Normal Normal Normal Normal Normal Normal 

Re-establishment Normal Normal Normal Normal Normal Normal 

Flexion Normal Normal Normal Normal Normal Normal 
Haffner's reflex Normal Normal Normal Normal Normal Normal 

Grooming Normal Normal Normal Normal Normal Normal 

Defecation Normal Normal Normal Normal Normal Normal 
Urination Normal Normal Normal Normal Normal Normal 

Respiration Normal Normal Normal Normal Normal Normal 

Salivation None None None None None None 
Vocalization Normal Normal Normal Normal Normal Normal 

Tremor None None None None None None 

Convulsions None None None None None None 
Writhing None None None None None None 

 

Table 2. Effect of C. erectus extract on body weight in mice 

Group Initial Body Weight (g) Final Body Weight (g) Body Weight Gain (g) P-value 

Control 17.60±1.342 25.30±2.289 7.7±1.905 

0.651 300 mg/kg BW 22.78±1.401 25.35±1.026 2.57±1.836 

2000 mg/kg BW 21.76±1.687 26.69±2.021 5.196±0.786 
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Figure 2. Flow chart for the main study of OECF 420 

 

Over 14 days, oral administration of Chloranthus erectus 

methanol extract at dosages of 300 mg/kg BW and 2000 

mg/kg BW did not produce consistent trends in the visceral 

organ weight index across the evaluated organs. In the liver 

and kidneys, mice receiving 300 mg/kg and 2000 mg/kg 

showed slightly elevated organ indices compared to the 

control group. Specifically, liver index values increased 

from 0.046 g/g BW in the control group to 0.065 g/g BW in 

the 300 mg/kg group, then decreased to 0.061 g/g BW in the 

2000 mg/kg group. In contrast, the spleen and heart indices 

showed a slight reduction in the treated groups compared 

with the control, whereas the ovarian indices remained 

virtually unchanged across all groups (0.00004 g/g BW). 

The observed variation in standard deviations suggests 

biological variability rather than a dose-dependent effect. 

Statistical analysis using one-way ANOVA revealed no 

significant differences in organ weight indices among the 

groups (P>0.05 for all organs), confirming the absence of 

treatment-related pathological hypertrophy or atrophy in the 

examined organs. 

Discussion 

The present research aimed to evaluate the acute oral 

toxicity profile of Chloranthus erectus methanol extract in 

mice using the OECD 420 fixed-dose procedure. Oral 

administration of the extract at doses of 300 mg/kg and 2000 

mg/kg body weight caused no mortality or observable signs 

of systemic toxicity throughout the 14-day observation 

period. Moreover, body weight gain was not significantly 

affected, and the relative weights of major visceral organs, 

including the liver, kidneys, heart, spleen, stomach, and 

ovaries, did not differ significantly between the treated 

and control groups (P>0.05). These findings suggest that 

the methanol extract of C. erectus is relatively safe and 

does not produce overtly toxic effects under the tested 

conditions.  

Various species within this genus, such as C. anhuiensis 

and C. japonicus, have traditionally been used in 

medicine to treat wounds, swelling, rheumatic pain, and 

infections, demonstrating a relatively good safety profile 

for use [15,16]. However, there is variability in toxicity 

levels among species within this genus, as observed in 

Chloranthus serratus. C. serratus has a relatively high 

LD₅₀ value of 41.12 g/kg in mice, indicating its significant 

toxicity [10]. In animal studies, extracts from the stems 

and leaves of C. serratus have been found to cause 

hepatotoxicity, as demonstrated by increased liver 

enzyme levels, oxidative stress, ultrastructural changes, 

lipid accumulation, and histological damage [17]. These 

toxic effects are attributed to the presence of abundant 

terpenoids, such as acolamone, chloranthalactone, 

shizukanolide, zederone, and triterpenoids, compounds 

often linked to hepatotoxic mechanisms [17].  

In contrast, the C. erectus extract did not induce 

mortality or systemic toxicity at doses up to 2000 mg/kg 

BW. The Chloranthus genus generally contains a diverse 

array of phytochemicals, such as terpenoids, coumarins, 

lignans, simple phenylpropanoids, flavonoids, organic 

acids, amides, and eight other compounds [1]. These 

compounds predominantly exhibit biological activities, 
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such as antioxidant, anti-inflammatory, antibacterial, and 

anticancer properties, while maintaining a low toxicity 

profile across most Chloranthus species. Specifically, 

phytochemical analyses of C. erectus have indicated that it 

primarily contains flavonoids, tannins, and saponins, which 

are not strongly associated with hepatotoxicity [18]. This 

composition may contribute to its observed protective 

effects, particularly its antioxidant and anti-inflammatory 

activities, while minimizing the risk of acute toxicity [5,6]. 

These findings are consistent with the traditional use of C. 

erectus as an herbal remedy for various health complaints 

when administered orally, reinforcing the assumption that its 

extract is relatively safe for acute use at the tested dose [16]. 

Behavioral assessments indicated a dose-dependent 

increase in motor activity in mice administered the highest 

dose of C. erectus extract. Although no additional 

neurobehavioral abnormalities, such as convulsions, 

tremors, or autonomic disturbances, were observed, this 

hyperactivity may not necessarily signify severe toxicity. 

Instead, it may suggest a potential stimulant effect of certain 

bioactive compounds present in the extract. Several 

phytochemicals identified in C. erectus, including 

dextroamphetamine, idebenone metabolite (QS-10), and 

pimozide, are known to modulate central nervous system 

activity [19]. Notably, dextroamphetamine is a well-

characterized psychostimulant that increases synaptic 

dopamine and norepinephrine by promoting their release and 

inhibiting reuptake, commonly resulting in increased 

locomotor activity and behavioral stimulation [20,21]. 

Therefore, the observed increase in motor activity may 

reflect CNS hyperexcitability, a hallmark feature of 

neurostimulant exposure in acute toxicity paradigms, rather 

than a manifestation of irreversible neurotoxic damage. 

The absence of mortality and significant physiological or 

behavioral disturbances at the limit dose suggests that C. 

erectus extract is not acutely toxic and demonstrates a 

substantial safety margin for oral exposure. According to the 

Globally Harmonized System (GHS) for the classification of 

chemicals, substances that show no mortality at 2000 

mg/kgBW are classified under Category 5 or remain 

unclassified for acute toxicity [22]. Therefore, the current 

findings confirm the relative safety of C. erectus under the 

conditions of this study and provide a scientific basis for its 

continued investigation as a traditional medicine. 

Conclusions 

The methanol extract of C. erectus showed no evidence of 

acute oral toxicity in female mice at doses of up to 2000 

mg/kg body weight. This conclusion is supported by the 

absence of mortality, behavioral abnormalities, and 

significant changes in body or relative organ weight. These 

results suggest that the extract has a favorable safety profile 

and may be classified as having low acute toxicity according 

to the OECD and GHS guidelines. Further investigations, 

including subchronic toxicity assessments, histopathological 

evaluations, and biochemical analyses, are necessary to 

confirm the long-term safety and potential therapeutic 

applications of C. erectus. 
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