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ABSTRACT: One potential biodiversity as traditional medicine is bajakah (Spatholobus littoralis Hassk.). Bajakah is an herbal plant 
that has been used in the Borneo region, Indonesia. However, there are not enough data regarding the toxicity of this plant. 
Therefore, in this study, we aimed to determine acute toxicity in the form of a lethal dose value of 50% (LD50) and the effect on 
behaviour and organ macroscopic after administration of S. littoralis methanol extract. The LD50 test used 50 male mice divided into 
five groups of 5 mice each. The treatment groups were divided based on the concentration of the given extract, namely; 0, 1, 10, 100, 
and 1000 mg/g BW. Observations were made for 14 days after treatment, and then surgery and macroscopic observations were made 
on the organs of mice. The results showed that the LD50 value for replication A and B was 17.78 and 68.13 mg/Kg BW, respectively. 
Macroscopic observations found damage to the liver, heart, and stomach. The macroscopic assessment by ANOVA and Kruskal 
Wallis test showed that in the replication A there was a toxic effect on the stomach, which was marked by a significant difference in 
weight compared to the control at the test level of p < 0.05. These data revealed that the methanol extract of S. littoralis lignum is 
categorized as very toxic, and therefore, it requires special attention in its use. However, further research needs to be done to support 
the results of this study. 
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1. INTRODUCTION 

Herbs have a broader meaning, namely all types of plants and their parts containing one or more active 

ingredients that can be used in therapy (Sofowora et al., 2013). The use of herbal medicines has become a tradition in 

Indonesian society and several other parts of the world because it is safer than synthetic drugs (Karimi et al., 2015; 

Zhang et al., 2015). Therefore, research on natural drug sources has been carried out to obtain certain active compounds 

and reduce environmental waste (Fawwaz et al., 2018; Fawwaz, et al., 2021; Fawwaz et al., 2019). 

To ensure safety in clinical use, traditional medicine is necessary to conduct further research on its acute toxicity 

test. Acute toxicity is the toxic effect that occurs briefly 24 h after administration in a single dose (Erhirhie et al., 2018; 

Parasuraman, 2011). At a certain dose, a compound still has a probability of toxicity in the body. Acute toxicity test is 

one of the toxicological evaluations of herbal extracts. The acute toxicity potential value as measured by the lethal dose 

50 (LD50) is the parameter used in the acute oral toxicity test (Adamson, 2016). 

One potential biodiversity as traditional medicine is bajakah (Spatholobus littoralis Hassk.). Bajakah is a herbal 

plant originating from Borneo Province, Indonesia, which has not been spread to other areas (Kraatje). The Indonesian 

Institute of Sciences (LIPI) exhibited that S. littoralis has a high antioxidant content that captures free radicals (Kraatje). 

A previous study reported that Spatholobus sp contains flavonoids as the main bioactive compounds. Those flavonoids 

such as prunetin, formononetin, gallocatechin, epicatechin, catechin, calycosin and genistein (Shuwei & Lijiang, 2006; 

Wang et al., 2011). Genistein and gallocatechin have already been demonstrated as effective for osteoblast cell 

proliferation and cancer therapy (Fawwaz et al., 2014; Lambert et al., 2008; Lecumberri et al., 2013). 

The Dayak community in Central Kalimantan has used this plant as a traditional medicine to treat various 

diseases, including cancer. The recognition of several Dayak tribespeople who recovered from cancer symptoms after 

using the S. littoralis herb has raised the name of this plant as one of the traditional plant’s natives to Indonesia. Until 

now, the use of S. littoralis herbs is increasing so that more comprehensive research is needed to ensure safety in its use. 

Therefore, in this study, we aim to evaluate the acute toxicity potential of the extract of S. littoralis. 

Here, we performed the acute toxicity potential of S. littoralis. The methanolic extract was obtained from the 

lignum of S. littoralis and evaluated the LD50 toward mice. The results of this study can be used as a complement for 

further research. 

2. MATERIALS AND METHODS 

2.1. Chemicals 

The solvents and other chemicals were of analytical grade. The sodium carboxymethyl cellulose (Na CMC) was 

purchased from Sigma Chemicals Co. (St. Louis, MO, USA). Deionized water was obtained through a Millipore-Q50 

Ultrapure water system (Sartorius). The glassware used was the analytical grade. 
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2.2. Collection of plant material 

S. littoralis lignum was obtained from Petung Penajam, East Borneo, then dried and made into powder. The 

sample was confirmed by the Division of Botany, Pharmacognosy and Phytochemistry Laboratory, Universitas 

Megarezky, Makassar, Indonesia. The samples were dried at room temperature. After being dried, the samples were 

mashed and sieved to obtain a powder with a smaller particle size. 

2.3. Sample preparation 

A total of 750 g of S. littoralis lignum powder was put into a maceration vessel, and then methanol 500 mL was 

added until the powder was submerged. The container is tightly closed and left for two days at room temperature, 

stirring occasionally. After two days, the extract was filtered and re-macerated using methanol to obtain the final extract. 

The extract obtained was collected, concentrated with a rotary evaporator, and then stored in a desiccator until a thick 

extract was obtained. The suspension of the S. littoralis lignum extract was made by weighing the extract according to a 

particular concentration and then suspended with 0.5% w/v Na CMC to 10 mL. 

2.4. Animals 

The male mice (Mus musculus) were housed in a cage with food and water maintained at a constant temperature 

(23 – 25 ◦C) with a 12 h light/dark cycle. A total of 50 mice with a bodyweight of 20 – 30 grams. Animal experiments 

were conducted following laboratory guidelines for the care and use of animals of Universitas Megarezky. After getting 

approval with reference number: 001.C/07.091056/VII/2021 from the animals’ ethics committee of Universitas 

Megarezky, Makassar, Indonesia, the study was performed.  

2.5. Acute toxicity test  

The acute toxicity test was measured, as previously reported, with a modification (Saleem et al., 2017). Mice 

were divided into five groups; each group consisted of two replications; each replication consisted of five mice. Group I 

as negative control and group II – V as the treatment group. The mice were kept without food for 3–4 h prior to dosing 

but had access to water ad libitum. The dose was administered to a single dose according to body weight. Group I was 

given a 0.5% w/v Na CMC solution, group II – V was given an extract suspension with a concentration of 1, 10, 100, 

and 1000 mg/g BW, respectively. This treatment was carried out with two replications, namely replication A and B. The 

animals were closely observed for the first 5, 10, 15, and 30 min, followed by 1, 2, 3, and 4 h. The criteria for observing 

toxic effects include diarrhea, urination, respiratory changes, aggressive behavior, and decreased movement activity. 

The calculation of the LD50 value was based on the number of dead mice in each treatment group for 14 days. Surgery 

was performed for the dead mice, and the liver, kidneys, heart, stomach, and intestines were weighed. Observations 

were continued for 14 days, while on the 15th day for mice that still survived, surgery was needed to weigh the organs, 

after which the LD50 value was calculated using the Weil method (Weil, 1952). 

2.6. Data analysis  

Determination of the LD50 value was obtained using the Thompson and Weil formula (Weil, 1952). This method 

has a relatively high level of confidence and is a method that is often used because it does not require a large number of 

experimental animals. This method also uses a list of LD50 calculations so that the results obtained are accurate. Toxic 

effect data were taken from mice that showed abnormal symptoms after administration of the extract suspension 

compared to controls. While the LD50 data was taken from the number of dead and living mice in each group then 

tabulated and calculated using the Thompson and Weil formulas. The data obtained were statistically processed using 

SPSS. The analysis carried out was homogeneity test and normality test. The groups' statistical analysis was analyzed 

using one-way ANOVA followed by the Kruskal Wallis multiple comparison test. p ≤ 0.05 was considered statistically 

significant.  

3. RESULTS AND DISCUSSION 

Extraction by maceration obtained thick extract as 97.95 g from 750 g of sample. The percentage of extraction 

can be seen in Table 1. The extract was then suspended with 0.5% w/v Na CMC and made in several dosages for acute 

toxicity test. 

Table 1. The extraction result of S. littoralis lignum by maceration 

S. littoralis 

lignum powder (g) 
Methanol (mL) Extract (g) Yield (%) 

750 g 500 mL 97.95 g 13.06% 
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3.1. Acute toxicity test 

Group one as a negative control using 0.5% w/v Na CMC solution exhibited no mortality. The treatment group 

was observed with special attention for the first 5 min until four h. Observations were recorded at the time intervals 

throughout the study period, i.e., 14 days. Replication A showed that the administration of methanol extract of S. 

littoralis lignum obtained mortality data based on Table 2. Death of mice occurred at all doses starting from the 

smallest dose of 1 mg/g BW with total mortality of one mouse. Three mice died at doses of 10, 100, and 1000 mg/g BW, 

respectively.  There were six dead mice on the first day and only one dead mouse on the second day. On the fifth day, 

there were two dead mice; and on the fourteenth day, there was one dead mouse. 

Table 2. Acute toxicity potential of methanolic extract of S. littoralis lignum 

Groups The Number of mice Dose (mg/g BW) 
Mice mortality 

Replication A Replication B 

I 5 0 0 0 

II 5 1 1 1 

III 5 10 3 2 

IV 5 100 3 2 

V 5 1000 3 1 

Similar to replication A, death occurred at a 1 mg/g BW dose in replication B of one mouse. There was one dead 

mouse on the first, sixth, and eighth days, respectively. Meanwhile, on the twelfth day, there were two dead mice. On 

the thirteenth day, there was one mouse died. For the rest of the other mice, observations were still carried out until day 

14th. The percentage of mice mortality can be seen in Figure 1. 

 

Figure 1. The percentage of mice mortality after treatment with extract of S. littoralis lignum 

There are several possibilities that the mice died in the study, the first being caused by stress that can lower the 

immune system. Stress affects the body's immune system by stimulating cortisol and adrenaline secretion. Both affect 

the release of noradrenaline and sympathetic postganglionic nerve terminals in blood vessels and lymphoid organs 

(Carnevali et al., 2012; Leach & Suzuki, 2020). At the same time, the second factor could be caused by the high dose 

given to the mice so that there was a toxicity effect on the mice which resulted in death. 

Observations were made on the emergence of symptoms of toxic effects that occurred. The symptoms shown are 

decreased diarrhea, urination, grooming, mydriasis, increased activity, and decreased movement activity. In group I 

(negative control), no toxic effects were seen. Meanwhile, in groups II to V, toxic symptoms appeared in decreased 

movement activity, grooming, diarrhea, urination, and mydriasis. 

LD50 calculation is done using the Weil method (Weil, 1952). In replication A, the mortality data for mice were 

obtained at the dose, as shown in Table 1. The mortality factor 1, 3, 3, 3 was 0.25000, which can be seen in the Weil 
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table (Weil, 1952), with a dose multiple of 10 so that the LD50 value obtained was 17.78 mg/kg BW and is categorized 

as highly toxic because it is in the range of 5-50 mg/Kg (Weil, 1952). While in replication B, there were deaths with a 

mortality factor of 1, 2, 2, 1 of 0.83333, which can be seen in the Weil table, with a dose multiple of 10 so that the LD50 

value obtained is 68.13 mg/kg BW and is included in the very toxic category because it is in the range of 50-500 mg/kg 

(Weil, 1952). Both replications exhibited that the methanolic extract of S. littoralis lignum is categorized as very toxic. 

The smaller the LD50 value, the more toxic the compound. Vice versa, the higher the LD50 value, the lower the toxicity 

(Raj et al., 2013). 

3.2. Macroscopic observation 

After 14 days of observation, the rest of the mice were anesthetized using chloroform. The test animals were 

immediately dissected to remove the organs of the heart, liver, kidneys, stomach, and intestines as previous study 

(Fawwaz, Mishiro, et al., 2021). Each organ was weighed and observed macroscopically. The macroscopic observations 

showed that all organs were damaged to all treatments. 

The Kolmogorof-Smirnov normality test for both replications showed that the weight of the liver, kidneys, 

intestines, and stomach distributed normally. Hence, the analysis continued to the ANOVA test. Besides, the heart was 

not normally distributed with a significant assumption value (p < 0.05) and should be continued to Kruskal Wallis test. 

The Kruskal Wallis test on the heart showed not significant difference (p > 0.05), so there was no need for further tests. 

The ANOVA test for all organs in replication A showed that the gastric has a significant assumption value (p < 0.05), 

then continued with the further test. The BNT test found significant differences in the stomach against the negative 

control (p < 0.05). These results indicating that the damage in stomach was significant. 

4. CONCLUSION 

The methanol extract of S. littoralis lignum is categorized as very toxic. Physical observations on mice showed 

toxic symptoms in decreased movement activity, mydriasis, grooming, diarrhea, and urination. Macroscopic 

observations exhibited damage to the stomach. 

Acknowledgments: This work was supported by Universitas Megarezky, Makassar, South Sulawesi, Indonesia. The author also 

thanks to the Future of Science Research Group for supporting the literature and data analysis of this study. 

Author Contribution: All authors made substantial contributions to the conception and design, acquisition of data, or analysis and 

interpretation of data; took part in drafting the article or revising it critically for important intellectual content; agreed to submit to the 

current journal; gave final approval of the version to be published; and agree to be accountable for all aspects of the work.  

Conflict of interest: The authors declare that they have no conflict of interest.  

Ethical Approval: The institutional animal ethics committee approved the study protocol at Universitas Megarezky, Makassar, 

Indonesia, with reference number: 001.C/07.091056/VII/2021. 

REFERENCES 

Adamson RH. The acute lethal dose 50 (LD50) of caffeine in albino rats. Regulatory Toxicology and Pharmacology. 2016;80:274-6.  

Carnevali L, Mastorci F, Audero E, Graiani G, Rossi S, Macchi E, et al. Stress-induced susceptibility to sudden cardiac death in mice 

with altered serotonin homeostasis. PLoS One. 2012;7(7):e41184-e.  

Erhirhie EO, Ihekwereme CP, Ilodigwe EE. Advances in acute toxicity testing: strengths, weaknesses and regulatory acceptance. 

Interdiscip Toxicol. 2018;11(1):5-12.  

Fawwaz M, Baits M, Saleh A, Irsyaq MR, Pratiwi RE. Scylla serrata forskal as natural source of glucosamine hydrochloride. 

International Food Research Journal. 2018;25(5):2173-6.  

Fawwaz M, Mishiro K, Nishii R, Makino A, Kiyono Y, Shiba K, et al. A Radiobrominated Tyrosine Kinase Inhibitor for EGFR with 

L858R/T790M Mutations in Lung Carcinoma. Pharmaceuticals. 2021;14(3):256.  

Fawwaz M, Pratama M, Hasrawati A, Widiastuti H, Abidin Z. Total Carotenoids, Antioxidant and Anticancer Effect of Penaeus 

monodon Shells Extract. Biointerface Research in Applied Chemistry. 2021;11(4):11293 - 302.  

Fawwaz M, Vemilia P, Mutmainnah I, Baits M. Isolation of glucosamine HCl from Penaeus monodon. Marmara Pharmaceutical 

Journal. 2019;23(2):259-66.  

Fawwaz M, Wahyudin E, Djide NM. The Effects of Isoflavone Soybean (Glycine max (L) Merill) Fermentation Results by 

Lactobacillus bulgaricus Towards In Vitro Osteoblast Cell Proliferation. International Journal of PharmTech Research. 

2014;6(2):666-70.  

Karimi A, Majlesi M, Rafieian-Kopaei M. Herbal versus synthetic drugs; beliefs and facts. J Nephropharmacol. 2015;4(1):27-30.  

Kraatje. Buy Bajakah (Spatholobus Littoralis Hassk)  [Available from: https://www.kraatje.eu/contents/en-us/d31000933_Bajakah-

(Spatholobus-Littoralis-Hassk).html. 

Lambert JD, Kwon SJ, Ju J, Bose M, Lee MJ, Hong J, et al. Effect of genistein on the bioavailability and intestinal cancer 

chemopreventive activity of (-)-epigallocatechin-3-gallate. Carcinogenesis. 2008;29(10):2019-24.  

https://www.kraatje.eu/contents/en-us/d31000933_Bajakah-(Spatholobus-Littoralis-Hassk).html
https://www.kraatje.eu/contents/en-us/d31000933_Bajakah-(Spatholobus-Littoralis-Hassk).html


Firman et al. 

 

 Research Article 

 

 
Pharm Rep 2023; 2(1): 1-5 

5 

Leach S, Suzuki K. Adrenergic Signaling in Circadian Control of Immunity. Frontiers in Immunology. 2020;11(1235).  

Lecumberri E, Dupertuis YM, Miralbell R, Pichard C. Green tea polyphenol epigallocatechin-3-gallate (EGCG) as adjuvant in cancer 

therapy. Clin Nutr. 2013;32(6):894-903.  

Parasuraman S. Toxicological screening. J Pharmacol Pharmacother. 2011;2(2):74-9.  

Raj J, Chandra M, Dogra TD, Pahuja M, Raina A. Determination of median lethal dose of combination of endosulfan and 

cypermethrin in wistar rat. Toxicol Int. 2013;20(1):1-5.  

Saleem U, Amin S, Ahmad B, Azeem H, Anwar F, Mary S. Acute oral toxicity evaluation of aqueous ethanolic extract of Saccharum 

munja Roxb. roots in albino mice as per OECD 425 TG. Toxicology Reports. 2017;4:580-5.  

Shuwei Z, Lijiang X. New Phenolic Constituents from the Stems of Spatholobus suberectus. Helvetica. 2006;89(6):1241-5.  

Sofowora A, Ogunbodede E, Onayade A. The role and place of medicinal plants in the strategies for disease prevention. Afr J Tradit 

Complement Altern Med. 2013;10(5):210-29.  

Wang Z-Y, Wang D-M, Loo TY, Cheng Y, Chen L-L, Shen J-G, et al. Spatholobus suberectus inhibits cancer cell growth by 

inducing apoptosis and arresting cell cycle at G2/M checkpoint. Journal of Ethnopharmacology. 2011;133(2):751-8.  

Weil CS. Tables for Convenient Calculation of Median-Effective Dose (LD50 or ED50) and Instructions in Their Use. Biometrics. 

1952;8(3):249-63.  

Zhang J, Onakpoya IJ, Posadzki P, Eddouks M. The Safety of Herbal Medicine: From Prejudice to Evidence. Evidence-Based 

Complementary and Alternative Medicine. 2015;2015:316706.  
 
 
 

This is an open access article which is publicly available on our journal’s website under Institutional Repository at https://www.umi.ac.id/id/ 

 


