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ABSTRACT

Objective: Curcuma mangga is highly valued in traditional medicines. This study was carried out to evaluate the in vivo acute toxicity of C. mangga.

Methods: Acute toxicity of ethanol extract of C. mangga rhizome was evaluated in mice. The extract at a single dose of 500, 1000, 2000 and 5000 mg/kg 
body weight (BW) were orally administered to the test animal. Signs of toxicity, BW and mortality were observed for 14 days. The macropathology and 
histopathology examination was also performed.

Results: The highest dose administered (5000 mg/kg BW) did not produce mortality of the test animals. Hence, the lethal dose 50 of ethanol extract 
of C. mangga was estimated to be more than 5000 mg/kg. No sign of toxicity was observed except lethargy. All the organs displayed normal color and 
texture. Histopathological examination did not show any lesion except for highest dose.

Conclusion: The results indicate the safety of ethanol extract of C. mangga rhizome to the animal tested. Therefore, this plant can be used as a safe 
and effective alternative medicine.
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INTRODUCTION

Discovering and developing safe and effective drug should be carried 
out as our knowledge of disease increases. There is no doubt that 
natural products have been important sources of drugs. Most of the 
drugs used in clinical practice are directly or indirectly derived from 
natural sources and they will always be one of the main source of new 
pharmaceutical compounds [1,2]. It is believed that about 80% of the 
plants are being used by world population as their main source of 
medicinal agents [1].

Since ancient times, focus on use of traditional herbs as alternative 
treatment has been revived all over the world. Along this path, plants 
from family Zingiberaceae have been widely used in folk remedies. 
Among them, Curcuma species revealed various biological activities. 
Curcuma mangga is one of the important plant in this genus. It can 
be found in most tropical countries such as Indonesia, Malaysia, 
and Thailand [3]. C. mangga is locally known as “temu mangga” 
in Indonesia and is highly valued in folk medicine for its healing 
properties to treat stomach disorders, fever, and cancer-related 
diseases [4].

Phytochemical studies on C. mangga have resulted in the isolation of 
various compounds, including β-sitosterol, curcumin, (E)-labda-8(17),12-
dien-15,16-dial, zerumin A (E)-15,16-bisnorlabda-8(17),11-dien-13-
one, demethoxycurcumin and bisdemethoxycurcumin [4,5]. C. mangga 
has been reported to have analgesic and anti-inflammatory activities [6]. 
Rhizome of C. mangga showed cytotoxic activities against hormone-
dependent breast cell line (MCF-7), nasopharyngeal epidermoid cell line 
(KB), lung cell line (A549), prostate cancer-3, cervical cell line (Ca Ski), 
colon cell lines (HCT 116 and HT-29) [5,7]. It also displayed antioxidant 
and antifungal activities [8,9]. However, little is known about the toxic 
effect of ethanol extract of C. mangga in mice. In this study, ethanol extract 
of C. mangga was investigated for its acute effect in mice especially the 
examination on body weight (BW), mortality, macropathology and 
histopathology. The results of this study may provide some insights 

on the possibility of this plant as a safe alternative medicine and to be 
developed as a new drug.

METHODS

Chemicals and reagents
The chemicals used in this study were ethanol (SmartLab, Indonesia) 
natrium carboxymethylcellulose (Na CMC) (Sigma, USA), and 
formaldehyde (SmartLab, Indonesia). Light microscope (Boeco, 
Germany) was also used in this study.

Plant materials
The rhizomes of C. mangga were collected from Medan, Sumatera Utara, 
Indonesia. Then, the plant was authenticated in Herbarium Medanense, 
Universitas Sumatera Utara, Indonesia.

Extraction procedure
The plant materials were allowed to dry under shade. 350 g of dried 
material of plant sample was ground and macerated in ethanol at the 
ratio of 1:10 (w/v). The extraction was repeated twice on the residue. 
The filtrates were combined and the solvent was removed under 
reduced pressure to obtain extract of C. mangga (38.4 g, 10.95% w/w).

Acute toxicity study
A total of 30 male mice weighing between 15 and 35 g. The animals 
were placed in clean and dry cages with good ventilation. Mice were 
given pelletized commercial mice food and tap water ad libitum. The 
animals were allocated to six groups of five mice each. The control 
group received Na CMC 0.5% as vehicle. Meanwhile, C. mangga extract 
was dissolved in Na CMC 0.5% administered orally (only once) at a 
single dose of 500, 1000, 2000 and 5000 mg/kg BW. Observation was 
carried out according to OECD guideline [10]. Mice were observed for 
14 days, 4 hrs/day. The mice were weighed at day 0, 7 and 14. Visual 
observations for mortality and signs of toxicity (salivation, lethargy, 
diarrhea, and coma), were conducted during the period. At the end of 
the experiment, the mice were sacrificed and the organs were excised 
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and examined macroscopically. Principal vital organs (liver and kidney) 
were preserved in a fixation medium of 10% solution of buffered 
formalin for histopathological study. The use of mice was approved by 
the Animal Research Ethics Committees of Universitas Sumatera Utara 
(approval number 599/KEPH-FMIPA/2016).

Statistical analysis
The data were analyzed using Statistical Package for Social Sciences 
version 15.0. Each sample was measured in triplicate and the data 
presented as mean±standard error of the mean. Data were analyzed 
using a one-way analysis of variance for multiple comparisons. p<0.05 
was considered to be significantly different.

RESULTS

Signs of toxicity
The observation of signs of toxicity such as salivation, lethargy, diarrhea, 
and coma was conducted for 14 days. Of all the signs of toxicity, only 
lethargy was observed at the doses of 2000 and 5000 mg/kg BW.

BW measurement
The monitoring of BW changes of the animals tested is important to 
evaluate the effect of extract on the metabolic status of the animals. In this 
study, none of the animal tested suffered weight loss as shown in Table 1. 
All the treatment groups displayed weight gain, so did the control group. 
Average daily gain of all the treatment and control groups were statistically 
significant (p<0.05). However, the weight gain shown by all the animals 
followed a general trend, there was no overweight gain. The result suggests 
that the ethanol extract of C. mangga did not induce deleterious effects on 
the general health status and metabolic growth of the mice.

Mortality
There was no mortality observed during experimental period (14 days). 
The result assumed that the oral lethal dose 50 (LD50) of ethanol extract 

of C. mangga rhizome was >5000 mg/kg BW. Indicating, C. mangga is a 
safe alternative medicine. Toxic symptoms and mortality indicate the 
safety level of a substance [11].

Macroscopic and microscopic examinations
Macropathology and histopathology determinations were conducted at 
the end of the experiment. Liver and kidney (right and left) of mice were 
observed. The color and texture of all organs of treatment groups were 
comparable to those of control group. All the organs displayed normal 
color and texture. The microscopic evaluation of the liver and kidney of 
treatment groups at dose 500, 1000, and 2000 mg/kg BW did not show 
any lesion (data not shown). However, histopathological examination 
on tissues section of highest dose (5000 mg/kg BW) showed a little bit 
histopathological changes as compared to control group. Sinusoidal 
dilation was observed on the liver as shown in Fig. 1. In addition, 
glomerular lesion was also noted on right kidney as well as interstitial 
inflammation, but normal histopathological on left kidney.

DISCUSSION

Utilization of natural products with therapeutic properties is as old as 
human civilization. For a long period of time, minerals, plants, and animal 
products were the main sources of drugs with different properties [12]. 
Today, many natural plant products and synthetic compounds have 
been evaluated for their biological activity. Despite widespread use, 
few scientific studies have been undertaken to ascertain the safety and 
efficacy of traditional remedies.

This study focused on the acute toxicity evaluation of the ethanol 
extract of C. mangga rhizome. The ethanol extract was selected as most 
of plant constituents dissolve in ethanol whether polar, semi polar or 
nonpolar compounds [13]. In addition, ethanol extract was the active 
extract as reported by previous studies on their efficacy in elucidating 
analgesic and anti-inflammatory activities [6]. The acute toxicity study 
which performs for 14 days of the ethanol extract of C. mangga rhizome 
did not cause any mortality or motor-neuronal abnormalities as well as 
behavioral changes in mice except lethargy.

After administration of various doses of ethanol extract of C. mangga BW 
changes was noted. BW is one of important assessment in toxicological 
study. It indicates metabolic and health status. In this study, all animal 
tested revealed normal weight gain as compared to control group. 
Galgani and Ravussin reported that for BW represent energy intake and 
energy expenditure as well as macronutrient intake and macronutrient 
oxidation [14]. Hence, all the animals showed energy homeostasis 
which is critical for the survival of species.

Table 1: Effect of ethanol extract of C. mangga on BW of 
mice (Mean±SEM)

Day BW (g)±SEM

Control 500 mg/kg 1000 mg/kg 2000 mg/kg 5000 mg/kg

0 20.1±3.1 17.8±0.2 18.9±0.4 20.3±0.1 15.5±0.9
7 32.6±0.6* 18.6±0.4* 24.8±0.4* 26.0±0.5* 20.4±0.5*
14 33.2±0.9* 19.9±0.8* 30.7±0.8* 31.8±0.9* 25.2±0.8*
*p<0.05 compared to day 0 of each group (n=5). BW: Body weight, 
SEM: Standard error of mean, C. mangga: Curcuma mangga

Fig. 1: Microscopic examination (10 × 25). (a) Liver of control mice; (b) liver of treatment group at 5000 mg/kg; (c) kidney of control mice; 
(d) left kidney of treatment group at 5000 mg/kg; (e) right kidney of treatment group at 5000 mg/kg
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The histopathological findings showed minor effect on liver and kidney. 
Hepatic sinusoids and glomerular lesion were observed. Liver is an 
important organ in the metabolism of drugs and chemical, hence it is 
the most vulnerable tissue for drug toxicity [15]. Meanwhile, kidney 
plays an important role in drug and chemical elimination. However, 
macroscopic examination displayed absence of any lesions in treated 
mice at the terminal sacrifice indicates the harmless effect of the ethanol 
extract of C. mangga. This result was supported by none of the animal 
died during the study. Thus, the LD50 of ethanol extract of C. mangga was 
more than 5000 mg/kg BW. The result was in agreement with previous 
study which reported that methanol extract and hexane fraction of 
C. mangga have no acute toxicity [16]. Zingiber officinale, another plant 
from Zingiberaceae, was also reported as a safe herbal medicine with a 
few side effect [17]. Collectively, these data demonstrate that ethanol 
extract of C. mangga did not induce significant short-term toxicity, 
emphasizing its potential to be developed into a safe herbal medicine.

CONCLUSION

The highest dose administered (5000 mg/kg BW) did not produce 
mortality of the test animals. Hence, the LD50 of ethanol extract of 
C. mangga was estimated to be more than 5000mg/kg BW. Lethargy 
was observed at the doses of 2000 and 5000 mg/kg BW. All the organs 
displayed normal color and texture. Histopathological examination did 
not show any lesion except for highest dose. The result concludes that 
ethanol extract of C. mangga is safe to use as an alternative medicine. 
However, subacute and chronic toxicity studies could be performed for 
further understanding.
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