© 2020 Journal of Pharmacy & Pharmacognosy Research, 8 (2), 105-116, 2020
ISSN 0719-4250
http://jppres.com/jppres
Original Article | Artículo Original

Acute toxicity of ethanolic extract of Lansium domesticum cv kokossan
leaves in female Wistar rats
[Toxicidad aguda del extracto etanólico de hojas de Lansium domesticum cv kokossan en ratas Wistar hembras]
Tri Mayanti1*, Dadan Sumiarsa1, Madihah2, Deden Indra Dinata3, Darwati1, Desi Harneti1, Shabarni Gaffar1, Nurlelasari1,
Jamaludin Al Anshori1
1Department

of Chemistry, Faculty of Mathematics and Natural Sciences, Universitas Padjadjaran, Jl. Raya Bandung Sumedang, km.21 Jatinangor West Java 45363,
Indonesia.
2Department of Biology, Faculty of Mathematics and Natural Sciences Universitas Padjadjaran, Jl. Raya Bandung Sumedang, km. 21 Jatinangor West Java 45363,
Indonesia.
3Faculty of Pharmacy, School of Bandung Pharmacy Bhakti Kencana, Jl. Soekarno Hatta No. 754, Cipadung Kidul, Bandung, West Java 40614 Indonesia.
*E-mail: t.mayanti@unpad.ac.id

Abstract

Resumen

Context: Lansium domesticum Corrêa is a higher plant belonging to
Meliaceae family and widely distributed in South East Asia. The leave
extract of Lansium domesticum cv kokossan contains 9,19-cyclolanost-24en-3-one,21,23-epoxy-21,22-dihydroxy (21R, 22S, 23S), which has shown
a strong cytotoxic activity (IC50 = 1.13 ppm) against MCF-7 breast cancer
cells.

Contexto: Lansium domesticum Corrêa es una planta superior
perteneciente a la familia Meliaceae y ampliamente distribuida en el
sudeste asiático. El extracto de hojas de Lansium domesticum cv kokossan
contiene 9,19-ciclolanost-24-en-3-ona, 21,23-epoxi-21,22-dihidroxi (21R,
22S, 23S), que ha mostrado una fuerte actividad citotóxica (IC50 = 1,13
ppm) contra células de cáncer de mama MCF-7.

Aims: To evaluate the acute toxicity of ethanol extract of L. domesticum cv
kokossan leaves in female Wistar rats.

Objetivos: Evaluar la toxicidad aguda del extracto etanólico de hojas de
L. domesticum cv kokossan en ratas Wistar hembra.

Methods: Acute oral toxicity test was done based on OECD 425:2006
guidelines, consisting of a limit and main tests. The limit test was
conducted at a dose of 5000 mg/kg, whereas the main test consisted of
ten treatments, including control, with five replications each.

Métodos: La prueba de toxicidad oral aguda se realizó en base a las
pautas de la OCDE 425: 2006. La prueba de límite se realizó a una dosis
de 5000 mg/kg, mientras que la prueba principal consistió en diez
tratamientos, incluido el control, con cinco repeticiones cada uno.

Results: The results showed a strong negative correlation between dose
of the extract and the weight gain of tested animals (r = -0.93). The
administration of the extract increased the relative weight of organs, i.e.
liver and brain, only at a high dose. Histopathological examination
showed an increasing of necrotic cells as well as disruption of tissue
architectural of all organs in a dose-dependent manner. However, the
toxic signs and organ damage did not show significantly different
compared to control. The LD50 value estimated by Probit analysis was
16538.49 mg/kg BW for ethanol extract, which categorized as relatively
harmless.

Resultados: Los resultados mostraron una fuerte correlación negativa (r =
-0,93) entre la dosis del extracto y el aumento de peso de los animales.
La administración del extracto aumentó el peso relativo de los órganos,
es decir, el hígado y el cerebro, solo a una dosis alta. El examen histopatológico mostró un aumento de las células necróticas, así como la interrupción de la arquitectura del tejido de todos los órganos de una manera dependiente de la dosis. Sin embargo, los signos tóxicos y el daño a
los órganos no mostraron diferencias significativas en comparación con
el control. El valor LD50 estimado por el análisis Probit fue de 16538,49
mg/kg de peso corporal para el extracto de etanol, que se clasificó como
relativamente inofensivo.

Conclusions: The data obtained from this study revealed that the
ethanolic extract of L. domesticum cv kokossan leaves was relatively
harmless to female Wistar rats. However moderate histopathological
toxicity sign appeared in all examined organs. Thus, further study is
needed to evaluate the effect of long-term exposure.
Keywords: acute toxicity; ethanol extract; female Wistar rats; Lansium
domesticum.

Conclusiones: El extracto etanólico de las hojas de L. domesticum cv
kokossan fue relativamente inofensivo para las ratas Wistar hembras. Sin
embargo, el signo de toxicidad histopatológica moderada apareció en
todos los órganos examinados. Por lo tanto, se necesitan más estudios
para evaluar el efecto de la exposición a largo plazo.
Palabras Clave: extracto etanólico; Lansium domesticum; ratas hembras
Wistar; toxicidad aguda.
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INTRODUCTION

425, 2006).

Herbal medicines have been exploited widely
in the world for various diseases. The use of herbal
medicines has been perpetuated across generations by traditional folks who believed them as
cures that are free of side effects. However, most of
the information available to the consumers about
medicinal herbs is scarcely supported by scientiﬁc
data (da Costa Lopes et al., 2000). According to the
World Health Organization (WHO), around 80%
population of developing countries utilize herbal
medicines to meet their primary health care needs
(Bannerman, 1982), therefore herbal medicines are
already important to the global economy.

Lansium domesticum Corrêa cv kokossan, which is
used as herbal medicine, is a species belonging to
the Meliaceae family and widely distributed in
Thailand and surrounding countries in Southern
Asia (Leaman et.al., 1995; Omar et al., 2007). It contains several types of triterpenoids (Nishizawa et
al., 1982; 1983; Habaguchi et al., 1986; Tanaka et
al., 2002; Mayanti et al., 2009, Supratman et al.,
2010), which possess interesting biological activities such as anticancer (Manosroi et al., 2012), antibacterial (Ragasa et al., 2006), insecticides
(Leatemia and Isman, 2004), antimalarial (Saewan
et al., 2006), and cosmetic (Tilaar et al., 2008) and
antifeedant activities (Omar et al., 2007; Mayanti et
al., 2011). Previously, two tetranortriterpenoids;
kokosanolide A and C and three onoceranoid-type
triterpenoids including; kokosanolide B, 8,14secogammacera-7,14-diene-3,21-dione and 8,14secogammacera 7,14(27)-diene-3,21-dione were
isolated from the seeds and the bark of kokossan
species (Mayanti et al., 2011). Leaves of L. domesticum has a cycloartanoid triterpene, 3-oxo-24cycloarten-21-oic acid with a significant inhibitory
activity of skin-tumor promotion on the basis of
Epstein Barr virus (Nishizawa, 1989). Furthermore,
the leaves contain a cycloartanoid triterpene, 9,19cyclolanost-24-en-3-one,21,23-epoxy-21,22dihydroxy (21R, 22S, 23S) which has been shown
strong cytotoxic activity (IC50 = 1.13 ppm) against
MCF-7 breast cancer cells (Mayanti et al., 2015).

Within the last few decades, researchers around
the world have screened the biological and pharmacological properties of many plants. These efforts also included toxicological studies for data
profiling and safety of herbal medicines (Sharwan
et al., 2015), for modern science to adopt beneficial
traditional medicine practices and discourage the
harmful ones. Additionally, many pharmaceutical
drugs are originated from natural sources. Thus,
the information from the toxicological studies is
important for hazard identification and risk management of the drugs. Toxicological studies of
herbal medicines, therefore, provide scientific justifications and evidence for their safety and efficacy (World Health Organization, 1993).
Initial assessment and evaluation of toxic characteristics and manifestations of herbal medicines
are usually determined using an acute oral systemic toxicity testing. The test provides possible health
hazards emerging from short-term exposure to
herbal medicines. It uses a single dosage of particular herbal medicine for administration to every
animal on one occasion to evaluate general toxic
signs and median lethal oral dose (LD50). Acute
toxicity test is also the basis for establishing dose
levels and designing further toxicity tests (Organization for Economic Cooperation and Development Guidelines for the Testing of Chemicals No.
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As Lansium domesticum Corrêa cv kokossan has a
lot of biologically active compounds, toxicological
evaluation of its extract is essential. Therefore, this
study aimed to evaluate the acute toxicity levels of
the ethanol extract of Lansium domesticum Corrêa
cv kokossan leaves. This study provides information regarding the extract safety for further
evaluation of biological activities and mechanisms
action of the compounds isolated from Lansium
domesticum Corrêa cv kokossan.

J Pharm Pharmacogn Res (2020) 8(2): 106

Mayanti et al.

MATERIAL AND METHODS
Chemicals
Chemicals for extraction and phytochemical
screening i.e. ethanol, mercury (II) chloride, potassium iodide, bismuth nitrate, nitric acid, sulfuric
acid, potassium hydroxide, magnesium hydrochloric were in EMSURE analytical grade and purchased from Merck (Darmstadt, Germany).
Chemicals for histological preparation i.e. ethanol, eosin, hematoxylin, formaldehyde, glacial
acetic acid, paraffin, CMC, and xylene were in
EMSURE analytical grade and purchased from
Merck (Darmstadt, Germany), whereas dimethyl
sulfoxide (DMSO), picric acid, and carboxymethylcellulose were purchased from Sigma Aldrich (St. Louis, MA, USA).
Collection of plant materials
The leaves of L. domesticum cv kokossan were
collected
in
Cililin
District
(6°59’27.4’’S,
107°25’38.8’’E) Bandung, West Java Province, Indonesia in July 2013. The plant was determined by
the staff of the Laboratory of Plant Taxonomy,
Department of Biology, Universitas Padjadjaran,
Indonesia. The specimen voucher (No. 10188) was
deposited at the herbarium of the Department of
Biology, Universitas Padjadjaran, Indonesia.
Extract preparation of plant materials
Fresh leaves of Lansium domesticum cv kokossan
were air dried for seven days at room temperature
(±26°C) and grinded to obtain dried powder. The
dried powder of the leaves of Lansium domesticum
cv kokossan (822 g) was extracted thrice successfully with ethanol 96% (3  3 L) at room temperature.
Evaporation of the ethanolic phase under reduced
pressure resulted in the crude extracts (62 g). The
crude extracts were weighed on electronic balance
(Kern ABJ, Type ABJ 120-4M, Balingen, Germany)
and reconstituted in DMSO 1% in saline.
Phytochemical studies
Phytochemical screening was conducted qualitatively for various secondary metabolites such as
alkaloids (Mayer’s; Dragendorff’s, Wagner’s and
http://jppres.com/jppres
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Hager’s reagents), steroids and triterpenoids
(Libermann-Burchard tests), saponin glycosides
(frothing tests) and flavonoids (Mg-HCl, NaOH,
H2SO4) (Stahl, 1969).
Source and housing conditions of tested animals
Wistar rats used in this experiment were
healthy young adult female (10-12 weeks old),
nulliparous, non-pregnant, and weighing between
170 and 190 g. The rats were obtained from Biosystem Laboratory of Biology Department, Universitas Padjadjaran. Female rats were chosen because
they are slightly more sensitive than the male. Rats
were randomly assigned to control and treated
groups. They were housed under a standard room
temperature environment with a constant relative
humidity under 12-h light/dark cycles following
the guidelines from Biosystem Laboratory of Biology Department, Universitas Padjadjaran. The
animals were fed with a standard laboratory pellet
diet with tap water ad libitum. The animals were
treated after one-week adaptation in the animal
room. The study was performed after getting approval from Animals Ethics Research Guidelines
of Biosystem Laboratory, Biology Department,
Universitas Padjadjaran. Ref. No. Bio/RIP/050119,
October 2017.
Acute oral toxicity test
The up and down procedure of the acute oral
toxicity test was adapted from OECD 425 Guidelines (2006). Before extract administration, the animals fasted from the food and water for 12 h. The
ethanol extract was dissolved in 1% DMSO in saline. The extract solution was administered orally
by gavage using a ball-tipped stainless-steel feeding needle. The extract administration should not
exceed a dose of 2 mL per kg.
The acute oral toxicity test consists of limits and
main tests. The limit test is a sequential administration of 5000 mg/kg to three animals. Initially,
one animal was treated with a dose of extract. If
the animal dies, then conduct the main test to determine the median lethal dose 50 (LD50). If the
animal survives, then treat the two remaining animals with a dose of extract. If both animals surJ Pharm Pharmacogn Res (2020) 8(2): 107
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vive until 14 days of observations, then the LD50 is
greater than the tested dose. The LD50 is less than
the tested dose (5000 mg/kg) when three animals
die, but it is greater than the tested dose when
three animals survive.
The main test consists of a single ordered dose
progression in which animals are treated, one at a
time, at a minimum of 48 h intervals. In the main
test, the doses used were: 5500, 6500, 7300, 8200,
9100, 12000, 12600, 17500, and 22500 mg/kg. One
percent DMSO in saline was used as control
group. Each group of every dose treatment consisted of five animals. After the extract administration, the animals were fasting for further 3-4 h.
The animals were observed individually at least
once during the first 30 minutes after extract administration. Subsequent observations were conducted periodically within the first 24 h, with
more attention in the first 4 h. After 24 h, observations were conducted daily for 14 days. All observations include visual inspections of mortality,
behavioral pattern, physical appearance change,
injury, pain, and a sign of illness. Surviving animals were weighed daily during the period of observations.
On the 15th day, after overnight fasting, the survived animals were sacrificed by cervical dislocation. Gross necropsies were performed to randomly selected animals, including those that die during the test. The positions, shapes, sizes, and colors
of internal organs were evaluated. The liver, kidneys, heart, spleen, and stomach were removed
from all animals for the detection of gross lesions.
All tissues were fixed in Bouin’s solution and embedded in paraffin. Thin-sectioned tissues (5 µm)
were prepared and stained with hematoxylin and
eosin for histopathological examination on a microscope Olympus CX31 (Shinjuku-ku, Tokyo,
Japan) with total magnificent 400× (ocular lens 10×
and objective lens 40×) equipped with digital microscope Olympus E330 (Shinjuku-ku, Tokyo, Japan). The images were processing and analyses
with ImageJ software for Windows.
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Data collection and analysis
Mortality (the number of dead rats) was counted in each group and recorded. The LD50 was determined using Probit analysis. Weight gain, the
relative weight of the organ, and percentage of
necropsies cells data were expressed as mean ±
standard deviation (SD). Paired sample t-test at
95% confidence level was carried out using Statistical Package for Social Sciences (SPSS) software.
RESULTS AND DISCUSSION
Phytochemical screening of the leaves extract of
Lansium domesticum cv kokossan revealed the presence of steroid, triterpenoid, and saponins (Table
1).
Table 1. Qualitative phytochemical screening of the leaves
extract of Lansium domesticum cv kokossan.
Secondary metabolites

Test results

Alkaloids
Dragendorff”s reagent

-

Wagner’s reagent

-

Mayer’s reagent

-

Hager’s reagent

-

Flavonoids
Mg-HCl

-

NaOH

-

H2SO4

-

Steroids
Liebermann-Burchard reagent

+

Triterpenoids
Liebermann-Burchard reagent

+

Saponin glycosides
Frothing test

+

According to the acute oral toxicity test, the
ethanol leaves extract of L. domesticum cv kokossan
caused the death of rats at a dose of 17500 mg/kg
BW after 24 h of administration. A lower dose of
12600 mg/kg BW led to a delayed death of up to
48 h (Table 2). The Probit analysis suggests that the
extract is relatively harmless since its LD50 was 16
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538.49 mg/kg BW, which is less than 15000 mg/kg
BW (Hodge and Sterner, 2005).

autonomic nervous system (OECD 425, 2006; Nurianti et al., 2014).

Table 2. Mortality and toxic signs of female Wistar rats in the
acute toxicity test of ethanolic extract from L. domesticum cv
kokossan leaves.

Weight loss is the indicator of adverse side effects of a drug or extract (Pijl and Meinders, 1996;
Chitra et al., 2015). The observation of changes of
rat’s body weight showed that the rats in both
treated and control groups exhibited weight gains
at the end of the acute oral toxicity test. The weight
gain of treated groups, however, were lower compared to the control group (Table 3), furthermore
at higher doses treatment (6500 – 17500 mg/kg
BW, except the 8200 mg/kg BW treatment group)
the weight gain was significantly different with
the control (p<0.05). It has a strong negative correlation with extract dose (r = -0.93), where a higher
dose of the extract decreases the weight gain of the
rats. Decreasing weight gain of the treated group
animals maybe not only caused by physiological
variations such as food intake and metabolism
(Jaijoy et al., 2011), but may also due to the active
compounds in the extract of L. domesticum cv kokossan leaves. As reported previously (Mayanti et
al., 2015), the extract contains a cycloartanoid
triterpene, 9,19-cyclolanost-24-en-3-one,21,23-epoxy-21,22-dihydroxy (21R, 22S, 23S), showed strong
cytotoxic activity (IC50 of 1.13 ppm) against MCF-7
breast cancer cells. This result was consistent with
the study conducted by Gatsing et al. (2010).

Extract dose
(mg/kg BW)
Control
5000
5500
6500
7300
8200
9100
12000
12600
17500
22500

Number of
tested
animals
4
4
4
4
4
4
4
4
4
4
4

Number of
deaths

Toxic
signs

0
0
0
0
0
0
0
0
0
1
4

+ (1/4)
+ (1/4)
+ (1/4)
+ (1/4)
+ (1/4)

Toxic signs observed were decreasing motoric activity,
convulsion, and salivation with ratio number of test animal
showed toxic signs per total tested animal in a group.

Toxic signs observed after high dose administration may indicate the side effects of an extract
(OECD 425, 2006). In this study, dosage administrations of 12600 and 17500 mg/kg BW resulted
in toxic signs on the rats. The key toxic signs observed were a decrease of motoric activity, convulsion, salivation, and polyuria. These toxic signs
show that the extract affects the nervous system,
particularly the somato-muscular system, spinal
integrity in the central nervous system, and the

Table 3. Body weight of female Wistar rats in the acute toxicity test of the ethanolic extract
from L. domesticum cv kokossan leaves.
Extract dose

Body weight (g)

Weight gain (g)

(mg/kg BW)

Day 1

Day 14

0 (control)

177.1 ± 3.40

221.5 ± 2.82

44.4 ± 4.71

5000

179.7 ± 3.63

216.0 ± 7.86

36.3 ± 4.45

6500

179.0 ± 4.20

212.9 ± 3.93

33.9 ± 1.11*

7300

168.7 ± 3.85

203.2 ± 2.76

34.5 ± 0.44*

8200

171.7 ± 5.72

194.8 ± 5.54

23.1 ± 7.97

9100

176.0 ± 6.12

195.4 ± 3.38

19.4 ± 2.74*

12000

174.6 ± 4.35

195.1 ± 4.33

20.5 ± 4.15*

12600

183.5 ± 4.90

194.6 ± 4.69

11.1 ± 0.60*

17500

182.5 ± 1.84

192.5 ± 1.06

10.0 ± 0.78*

Data are expressed as mean ± SD (n=3). Data analyses by paired-sample t-test with 95% confidence
level. *p<0.05 significantly different respect to the control group.
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Their study showed that the acute exposure of
the ethanol extract of Alchornea cordifolia leaves
containing triterpenes, flavonoids, saponins, anthocyanins, polyphenols, steroids, and tannins, at
doses of 2000 – 16000 mg/kg caused a lower
weight gain of the treated rats compared to the
control group.
Another essential part of this study was the organ weight analysis. Relative organ weight is crucial for the physiological and pathological status of
animals, to diagnose whether the organ exposed to
the injury or not (Sellers et al., 2007). At lower doses (5000 – 7300 mg/kg BW), the ethanol extract of
L. domesticum cv kokossan leaves did not significantly increased the relative weights of all the examined organ of the tested animals compared to
the control group, except for the brain (Table 4). At
middle doses (8200 and 9100 mg/kg BW), only the
relative weight of the liver and the left kidney,
respectively, which showed significantly different
compared with the control (p<0.05). At the higher
doses (12600 and 17500 mg/kg BW), the extract
treatment caused the relative weight of the heart
and the right kidney, respectively, increased significantly compared with the control (p<0.05).
However, the extract did not show significant
weight differences of the other organs including
the spleen. Alterations in the weight of the vital
organs may suggest treatment-related changes
including hypertrophy. The liver is the site of direct toxicity plays important role in the decomposition of red blood cells (Suttie, 2006; Tortora and
Derrickson, 2008). Alterations in liver weight may
suggest treatment-related changes including hepatocellular hypertrophy, whereas elevated heart
weight maybe the only evidence of myocardial
hypertrophy. Changes in kidney weight may reflect renal toxicity or tubular hypertrophy, and the
changes of brain weights are rarely associated with
neurotoxicity (Sellers et al., 2007).
Changes in organ weights should always be interpreted in conjunction with necropsy and histopathological findings because of the inherent variability. Necropsy and histopathological examinations can reveal the major target organs for toxicity
and may help to focus on subsequent testing (Barlow et al., 2002) and also can confirm any damage
http://jppres.com/jppres
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in organs or tissues. The necropsy examinations of
the tested animal organs did not show any changes in the color and texture of all organs compared
with the control group. The calculation of necrotic
cell show that increase of L. domesticum cv kokossan
leaves ethanol extracts concentration raise the
number of cells undergoing necrosis (Table 5).
Nevertheless, histopathological examination of the
liver, brain, kidney, heart, spleen, ovarium, and
mammae gland (Fig. 1) showed disruptions in
tissue architecture of the treated animal and control group. On microscopic examinations, necrotic
cells show various morphological appearances
such as cytoplasmic swelling and karyolysis or
pycnosis for oncosis and necrosis, whereas cytoplasmic shrinkage and karyorrhexis are observed
for apoptotic necrosis (Levin et al., 1999). Increased
doses of the extract treatment shower higher number of necrotic cells, which was significantly different compared with the control (p<0.05) (Table
5). Hydropic vacuolization and fatty acid degeneration was sub lethal manifestation of cell damage,
but then were reversible abnormalities (Lu and
Kacew, 2002), as well as the necrotic cells that remain viable for variable periods of time after injury, depending on the type of cell, tissue, or organ
and depending on the type of injury (Levin et al.,
1999). These types of cell damage were common in
the cell with a high rate of metabolisms, such as in
hepatocytes and proximal tubules cells (Lu and
Kacew, 2002) that assumed did not have any correlations with the extract treatments. The necropsy
and histopathological examination are paramount
in linking the general and target organ-specific
toxic effects of phytomedicine (OECD 423, 2001;
OECD 425, 2006).
CONCLUSIONS
The data obtained from this study revealed that
the ethanolic extract of L. domesticum cv kokossan
leaves was relatively harmless to female Wistar
rats with LD50 = 16538.49 mg/kg BW. However,
moderate histopathological toxicity sign appeared
in all examined organ. Thus, further study is needed to evaluate the effect of long-term exposure.
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Table 4. Relative weight of organ of female Wistar rats in the acute toxicity test of the ethanolic extract from L. domesticum cv kokossan leaves.
Extract
dose
(mg/kg
BW)

Liver

Heart

Brain

Left kidney

(%)

(%)

(%)

(%)

Control

3.49 ± 0.097

5000

Right
kidney

Spleen
(%)

(%)

3.45 ± 0.123

Left
ovarium

Right
ovarium

(%)

(%)

0.59 ± 0.024

1.24 ± 0.047

0.49 ± 0.019

0.48 ± 0.017

0.58 ± 0.007

0.11 ± 0.022

0.07 ± 0.008

0.58 ± 0.023

1.43 ±

0.033*

0.47 ± 0.026

0.49 ± 0.033

0.56 ± 0.018

0.11 ± 0.018

0.07 ± 0.007

0.061*

0.44 ± 0.032

0.52 ± 0.038

0.49 ± 0.048

0.11 ± 0.012

0.06 ± 0.006

5500

3.40 ± 0.041

0.58 ± 0.024

1.31 ±

6500

3.35 ± 0.003

0.50 ± 0.049

1.21 ± 0.064

0.45 ± 0.039

0.49 ± 0.038

0.52 ± 0.020

0.13 ± 0.010

0.07 ± 0.006

0.57 ± 0.028

1.40 ±

0.056*

0.47 ± 0.016

0.53 ± 0.046

0.57 ± 0.084

0.12 ± 0.010

0.07 ± 0.006

1.50 ±

0.027*

0.52 ± 0.025

0.51 ± 0.069

0.59 ± 0.019

0.12 ± 0.017

0.07 ± 0.007

0.59 ± 0.013

1.42 ± 0.056

0.019*

0.49 ± 0.028

0.58 ± 0.072

0.15 ± 0.013

0.06 ± 0.008

3.70 ± 0.080

0.60 ± 0.034

1.46 ±

0.048*

0.51 ± 0.027

0.53 ± 0.036

0.61 ± 0.077

0.13 ± 0.007

0.06 ± 0.008

3.75 ± 0.108

0.62 ±

0.026*

1.44 ±

0.020*

0.51 ± 0.030

0.59 ±

0.039*

0.67 ± 0.005

0.12 ± 0.014

0.06 ± 0.005

0.58 ±

0.025*

1.37 ±

0.018*

0.49 ±

0.034*

0.63 ± 0.026

0.12 ± 0.015

0.06 ± 0.004

7300

3.59 ± 0.084

8200

0.063*

9100
12000
12600
17500

3.73 ±

3.69 ± 0.010

3.73 ± 0.076

0.60 ± 0.008

0.58 ±

0.51 ± 0.019

Data are expressed as mean ± SD (n=3). Data analyses by paired-sample t-test with 95% confidence level. *p<0.05 significantly different respect to the
control group.

Table 5. Number of necrotic cells of female Wistar rats in the acute toxicity test of the ethanolic extract from L. domesticum cv kokossan leaves.
Extract dose
(mg/kg BW)

Number of necrotic cell/1000 cell
Liver

Heart

Brain

Kidney

Spleen

Ovarium

Mammae

Control

58.00 ± 3.00

55.67 ± 4.73

55.00 ± 3.00

54.67 ± 2.52

60.67 ± 2.52

61.00 ± 3.61

47.00 ± 4.58

5000

73.67 ± 2.01*

63.67 ± 4.93

60.67 ± 3.51

62.67 ± 4.04

67.33 ± 5.51

61.33 ± 4.16

62.33 ± 4.51

5500

71.67 ± 3.06*

65.00 ± 3.00*

67.33 ± 4.51

68.00 ± 3.00

74.33 ± 3.06

68.67 ± 2.08

73.67 ± 4.16*

6500

81.67 ± 3.51*

74.00 ± 4.36

73.00 ± 4.00*

64.33 ± 3.51*

80.67 ± 2.08*

79.00 ± 4.00

81.67 ± 3.06*

7300

84.00 ± 3.61*

74.67 ± 3.51

79.00 ± 4.00*

75.00 ± 2.00*

85.67 ± 3.51*

87.67 ± 6.03*

91.00 ± 4.36*

8200

96.67 ± 2.08*

79.33 ± 3.51*

84.00 ± 2.00*

84.67 ± 2.08*

94.67 ± 2.52*

93.00 ± 7.00*

89.00 ± 4.58*

9100

102.00 ± 20.01

97.33 ± 5.13*

93.00 ± 2.00*

92.33 ± 4.04*

99.67 ± 6.66*

110.00 ± 7.00*

96.00 ± 3.00*

12000

138.33 ± 6.51*

95.67 ± 6.51*

103.00 ± 7.55*

151.33 ± 6.66*

115.67 ± 3.06*

116.00 ± 3.00*

103.67 ± 5.51*

12600

144.00 ± 7.00*

108.33 ± 4.51*

113.67 ± 5.13*

110.00 ± 4.00*

122.33 ± 4.16*

160.00 ± 3.61*

118.67 ± 4.04*

Data are expressed as mean ± SD (n= 3) Data analyses by paired-sample t-test with 95% confidence level. *p<0.05 significantly different respect to the control
group.
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Liver

Brain

Kidney

Figure 1. Photomicrograph of tissue cross section of female Wistar rats after acute toxicity test of the ethanol extracts from L. domesticum
from normal (A), medium (B), and highest severity (C). Hematoxylin-eosin stain. M. 100×.
Central vein (CV), sinusoids (SN), in liver; glomerulus (G); centrum germinativum (CG), white pulp (WP), red pulp (RP) in spleen (D); alveolus (ALV),
ductus interlobularis (DI), adipose (★) in mammae gland; (⬆) necrosis, (▲) hydropic degeneration, (♦) fat degeneration, () infiltration inflammatory cell;
(★) normal in liver, brain, kidney and heart; (⬆) follicle atresia, (▲) follicle primary, (♦) follicle primordial in ovarium.
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Heart

Spleen

Ovarium

Figure 1. (continued…) Photomicrograph of tissue cross section of female Wistar rats after acute toxicity test of the ethanol extracts from
L. domesticum from normal (A), medium (B), and highest severity (C). Hematoxylin-eosin stain. M. 100×.
Central vein (CV), sinusoids (SN), in liver; glomerulus (G); centrum germinativum (CG), white pulp (WP), red pulp (RP) in spleen (D); alveolus (ALV),
ductus interlobularis (DI), adipose (★) in mammae gland; (⬆) necrosis, (▲) hydropic degeneration, (♦) fat degeneration, () infiltration inflammatory cell;
(★) normal in liver, brain, kidney and heart; (⬆) follicle atresia, (▲) follicle primary, (♦) follicle primordial in ovarium.
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Mammae glande

Figure 1. (continued…) Photomicrograph of tissue cross section of female Wistar rats after acute toxicity test of the ethanol extracts from
L. domesticum from normal (A), medium (B), and highest severity (C). Hematoxylin-eosin stain. M. 100×.
Central vein (CV), sinusoids (SN), in liver; glomerulus (G); centrum germinativum (CG), white pulp (WP), red pulp (RP) in spleen (D); alveolus (ALV),
ductus interlobularis (DI), adipose (★) in mammae gland; (⬆) necrosis, (▲) hydropic degeneration, (♦) fat degeneration, () infiltration inflammatory cell;
(★) normal in liver, brain, kidney and heart; (⬆) follicle atresia, (▲) follicle primary, (♦) follicle primordial in ovarium.
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