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 Kirinyuh leaves (Chromolaena odorata L.) are natural medicinal plants for wound 
healing. WHO (World Health Organization) recommends and concern about the safety of 
plant medicines. Due to limited  toxicity study of Chromolaena odorata,  this study aimed to 
determine the acute toxicity of the ethanolic extract of C. odorata  in terms of LD50 and its 
effect on liver and kidney function of male white rats. The observed toxicity parameters were 
LD50 and delayed toxic effects for 14 days, including toxic symptoms, body weight, AST, ALT 
and creatinine test, liver and kidney histopathology. The study used 24 white male rats divided 
into 4 groups, namely the control group NaCMC 0.5%, the treatment group of C. odorata  leaf 
ethanol extract 5 g/kg bw, 10 g/kg bw and 15g/kg bw with a single dose. The results showed 
that no white rats died during the 14 days of observation. Toxic symptoms that appear only 
white rats lack of appetite. Other parameter was body weight between days 1, 3, 7, 10 and 14 
for each treatment group was significantly different and tended to decrease. The AST, ALT and 
creatinine values ??were not significantly different for all treatments. Histopathology of the 
liver and kidneys showed no abnormalities. Based on these results, the LD50 of kirinyuh leaf 
extract was 15 g/kg bw and delayed toxic effects in the form of lack of appetite which caused 
weight loss in all treatment groups.

Keywords: Chromolaena odorata; Delayed Toxic Effect; LD50;  white rats.

 Kirinyuh leaves (Chromolaena odorata 
L.) are natural medicinal plants for wound healing, 
cancer, diabetes, hepatotoxicity, inflammation, 
antimicrobials, and antioxidants1. Kirinyuh leaf 
(C. odorata L.) extract contains compounds such 
as flavonoids, tannins, antioxidants and saponins 
that can help the wound healing process2,3. The 
medicinal-activity plants should have low toxicity 
because of their long-term use in humans4.  
However, the toxicity study of Chromolaena 
odorata still limited, and WHO (World Health 

Organization) recommends and is concerned about 
the safety of plant medicines.
 Acute toxicity test is a test on experimental 
animals to detect toxic effects after administration 
of a substance in a single dose or doses and 
observed for 14 days to obtain an LD50 value. 
LD50 is a quantitative benchmark that states the 
dose of a test substance that causes 50% death in 
experimental animals as an initial step for chemical 
and pharmacological toxicity screening of a test 
substance5,6,7,8.  
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 Observations on experimental animals 
are carried out within 24 hours after giving the 
test material to the emergence of symptoms of 
poisoning such as convulsions, diarrhea, vomiting, 
shortness of breath and others, number of deaths, 
body weight and changes in the function of 
vital organs of the experimental animals. The 
living experimental animals were observed for a 
maximum of 14 days and then sacrificed for liver 
and kidney histopathological tests and serological 
tests in AST (aspartate aminotransferase), ALT 
(alanine aminotransferase), and creatinine9. This 
study aimed to determine the acute toxicity of the 
ethanolic extract of C. odorata  in terms of LD50 
and its effect on liver and kidney function of male 
white rats.

MATERIAL AND METHOD

Plant material
 C. odorata leaves test material was taken 
from Tabanan (Bali) to make ethanol extract of 
C.odorata leaves and fractionated with ethyl 
acetate. C. odorata leaves from Tabanan, Bali in 
Indonesia, show high content of tannins, flavonoids 
and antioxidants, which are needed in the wound 
healing process4. 
 C. odorata leaves are cleaned with water, 
then left until no water is attached. C odorata leaves 
finely chopped and dried at room temperature to 
become simplicia. 500 g of C. odorata simplicia 
was macerated with 2000 ml of ethanol for 72 
hours, then filtered using Whatman No.1 filter 
paper. The filtrate was evaporated using a vacuum 
rotary evaporator at a temperature of   400C to obtain 
a crude extract of C. odorata leaves
Animal preparation
 Prepare samples or experimental animals, 
namely 24 adult male white rats, healthy and 
mature,  3 months old and weighing 150-180 grams 
with weight variations not exceeding 20%   of the 
average body weight. Rats were adapted in cages 
and fed for one week. Rats fasted for 14 hours.
Experimental Groups
 24 experimental animals were divided 
into one control group, namely NaCMC (sodium 
carboxy methyl cellulose) 0.5% and three treatment 
groups, namely ethanol extract of C. odorata 
leaves,  at a dose of 5 g/kg body weight (bw), 10 
g/kg bw, 15 g/kg bw.

 Determination of LD50 was conducted 
by observing the number of rat deaths for 14 days 
after administration of C. odorata leaf extract. For 
14 days, toxic symptoms such as body weight, 
hair condition, salivation, appetite, respiration, 
vomiting, diarrhea, tremors and coma were also 
observed. The body weight of the white rats was 
observed on the 3rd, 7th, 10th and 14th days.  
Rats still alive after 14 days were anaesthetized 
with ketamine for liver and kidney harvesting for 
microscopic histopathological examination of the 
liver and kidneys and blood from the orbit for AST, 
ALT and creatinine examination. 
Statistical analysis 
 The data were statistically tested with One 
Way Anova and Repeated Measures Anova  in SPSS 
statistic. Statistical test results are significant if p 
<0.05.

RESULTS AND DISCUSSION

 Observations for signs of toxicity were 
carried out every 30 minutes after administration 
of the extract for four hours and then observed five 
times for 14 days. The results of the observation of 
the LD50 value in rats that had been given ethanol 
extract of C. odorata leaves showed that there was 
no mortality rate at the three levels of doses that 
had been given. In this study, an acute toxicity 
test was carried out where no animals died up to a 
dose of 15 g/kg bw. These results indicate that the 
ethanol extract of C. odorata leaves is practically 
non-toxic because it has an LD50 15 g/kg bw. This 
classification category is based on the toxicity of 
the test preparations for traditional medicines and 
foodstuffs, according to Hodge and Sterner 19959. 
The LD50 value obtained from the acute toxicity 
test results of the ethanol extract of C. odorata 
leaves in mice was 14.1416 g/kg bw or 28.82% 

Table 1. LD50 of ethanol extract of C. odorata  
leaves in male white rats

Dosage of  Number  Number 
test preparation of rats of deaths

NaCMC 0,5 % 6 0
5 gr /kg bb 6 0
10 gr / kg bb 6 0
15 gr / kg bb 6 0
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Table 3. Differences in Mean Body Weight of White Rats on Days 1, 3, 7, 10 
and 14 Between Treatment Groups

Day  NaCMC 0,5 % C. odorata  C. odorata  C. odorata  Sig
  5 g /kg bw 10 g / kg bw 15 g / kg bw

Day 1  165.00 ± 5,55 170.33 ± 14.91 170.67 ± 18.50 170.67 ± 11.06 0.854
Day 3 162.33 ± 7.1 165.67 ± 13.88 163.67 ± 19.30 165.33 ± 7.22 0.967
Day 7 160.67 ± 8.14 159,00 ± 14,37 163.50 ± 18.10 161.00 ± 7.87 0.944
Day 10 152.50 ± 9.09 150.33 ± 13.20 159.17 ± 21.08 156.33 ± 6.77 0.688
Day 14 147.00 ± 1.87 147.50 ± 9.18 157.00 ± 20.34 154.67 ± 6.09 0.487

Graph 1. Average Body Weight of Rats on Days 1, 3, 7, 10 and 14

of the extract and was included in the practically 
non-toxic category10. The smaller the LD50 value, 
the more toxic the compound is; the higher the LD50 
value, the lower the toxicity9.
 Observations were taken on the first, third, 
seventh, tenth and fourteenth days. Symptoms of 
poisoning, such as seizures, diarrhea, vomiting and 
shortness of breath, were not found in male white 
rats as experimental animals during the study. White 
rats appeared to have decreased appetite in both the 
control and treatment groups (Table 2). This may 
be due to the stress factor such as  treatment or 
the number of test materials given to the control 

and treatment groups. Rats feel unfamiliar with 
the intake of NaCMC, and the ethanol extract of 
C. odorata leaves is also not a daily food for rats. 
Acute stress in rats can cause appetite suppression. 
Stress causes the body to release stress hormones. 
This sudden surge of stress hormones has several 
physical effects, such as appetite suppression due to 
the release of corticotropin hormone (CRF), which 
affects the digestive system11-15

 The results of the One Way Anova test in 
this study showed that the average body weight of 
male white rats was not significantly different (p> 
0.05) between the NaCMC group, C. odorata leaf 
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extract 5 g/kg bw, 10 g/kg bw and 15 g/kg. Weight 
on day 1, day 3 (p=0.967), day 7 (p=0.944), day 10 
(p=0.688) and day 14 (p=0.487) as shown in table 
3. This shows that the body weight of rats for the 
control and treatment groups did not differ on the 
day of observation on the 1st, 3rd, 7th, 10th and 
14th days.
 The results of the Repeated Measures 
Anova test on the body weight of white rats on the 
1st, 3rd, 7th, 10th and 14th days for each group 
were found to be significantly different (p<0.05). 
Viewed from Graph 1, it can be seen that there 
was a decrease in body weight for each treatment 
and control group. So weight loss occurred in each 
group, and the results of the Pairwise Comparison 
test showed that the difference in body weight was 
not more than 20%. Indications of experimental 
animals experiencing pain or suffering are 
generally when their body weight has decreased 
by more than 20%, or body weight has decreased 
by more than 25% for seven days or more17. This 
means that the weight loss of mice in this study 
was not indicated by pain or suffering due to the 
administration of C. odorata leaf extract. Weight 
loss may be due to decreased appetite for white 
rats due to treatment given in large doses, causing 
discomfort to the digestive system. The occurrence 
of body weight loss in a day that does not reach 5% 
does not affect the behavior of the test animals.
 Serum levels of AST, ALT, and creatinine 
were not significantly different (p>0.05) between 
the control rat group and the group of rats given 
ethanol extract of C. odorata leaf 5 g/kg bw, 10 g/
kg bw and 15 g/ kg bw, indicating that the ethanol 
extract of C. odorata leaves does not contain 
compounds that cause toxic effects. The liver is the 
largest organ and is metabolically the most complex 
because it is involved in the metabolism of nutrients 
and most drugs and toxicants18. The liver has AST 
and ALT enzymes, which function as biomarkers 
or markers of liver disorders. A very high increase 
in ALT enzyme levels accompanied by an increase 
in AST enzymes is an indicator that indicates 
hepatocellular changes,19. Urine is the main route 
of excretion of most toxicants. Creatinine is a 
strong indicator of kidney function, an increase 
of twice the normal plasma level indicates a 50% 
decrease in kidney function20. Histopathological 
showed  the proportion of hydrophic degeneration 
is < 25%, categorized normal category (figure 1), 
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Fig. 1. Histopathology of the liver of male white rats treated with 0.5% NaCMC, C. odorata
leaf extract 5 g/kg bw, 10 g / kg bw and 15 g/kg bw ; SH : Hepatocyte cell 

Table 5. Differences in Mean AST, ALT and Creatinine Between Groups of 0.5% NACMC,
C. odorata  leaf extract 5 g/kg bw, 10 g/kg bw and 15 g/kg bw

 NaCMC C. odorata  C. odorata  C. odorata  Sig
  extract 5 g  extract 10 g extract 15 g
  /kg bw / kg bw /kg bw

AST (u/l) 161.33 ± 11.77 174.00 ± 38.55 160.83 ± 15.83 191.67 ± 34.26 0.214
ALT (u/l) 93.17 ± 35.71 92.33 ± 13.31 94.33 ± 10.67 70.50 ± 11.59 0.172
Creatinine  0.90 ± 0.09 0.87 ± 0.08 0.87 ± 0.14 0.82 ± 0.12 0.616
(mg/dl)

cells appear paler than normal cells, and there are 
water-containing vacoules in the cytoplasm, but 
the proportion of damage has not reached 25% in 
field of view and categorized as normal.

 The resul ts  of  histopathological 
observations of liver tissue structure in the control 
group and the treatment of the ethanol extract of 
C. odorata leaves were in normal conditions. The 
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liver is a very important organ and has various 
metabolic process functions, so this organ is 
often exposed to chemicals. These substances 
will undergo detoxification and inactivation to 
become harmless to the body21. The results of the 
histopathological examination of the kidney tissue 
structure of white rats in the control and treatment 
groups were normal. Kidneys are organs that have 
an important role in the body, this organ functions 
to remove metabolic waste and body toxins in the 
form of urine. The kidney is an organ of the body 
that is susceptible to the influence of chemical 
substances because the kidneys work in the rest 
of the metabolic products of the blood, so the 
possibility of pathological changes is very high22. 
However, the ethanolic extract of C. odorata leaves 
has the potential to protect kidney tissue from 
antioxidant damage that may be caused by plant 
bioactive agents such as flavonoids, which increase 
antioxidant activity and protect the kidneys 
against oxidative stress and damage4,23 Shown 
histopathological features include a glomerular 
shape that looks normal on all sides so that the 
capsular space is also clearly visible. 

CONCLUSION

 This study shows that the ethanol extract 
of C. odorata leaves is practically non-toxic when 
administered acutely due to LD50 value is 15 g/
kg bw. In this study, delayed toxic effects observed 

in white rat body weight tended to decrease for 
all treatment groups. Further studies are needed 
to evaluate long-term toxicity and improve the 
evidence.
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