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Abstract

Watercress (Nasturtium officinale R. Br.) is an annual plant of the Brasicaceae family.
Watercress has efficacy in the treatment of a hypo-allergenic, anti-diabetic, antioxidant,
anticancer, and treatment of tuberculosis. The purpose of this research was to determine the
potential for acute toxicity of ethanolic extract of watercress. This study aims to observe the
histopathology liver, kidney, heart mice and to determine the LD50. Test animals used were
40 male mice and 40 female mice were divided into 8 groups. Group | as the control group
were given Na—CMC 0,5 % b/v and groups 2-8 were given ethanol extract of watercress herb
with a doses of 0,5; 5; 50; 500; 1000; 2000; and 4000 mg/kg bw. LD50 test is determined by
the number of deaths in the test group during the 14 days of treatment in the form of one
administration of the test materials. Histopathological results at the highest doses showed
necrosis and hydropic degeneration of the liver, serosis the kidneys, and the heart
inflammation with myofibril irregular heart. LD50 test demonstrated the practical test
material is not toxic because no test animals died.
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INTRODUCTION

Biodiversity of plants native to Indonesia
in the form of plants that are widely use like
traditional medicine , but it has not been much
done research to evaluate the safety level, while
knowledge of the potential toxic effects in
medicinal plants is essential to ensure the safety
in uses (Soemardji, 2002).

One of those plants that were consumed
as a vegetable and used as a medicine is
watercress (Nasturtium officinale R. Br.)
Crusiferae rate (Brasicaceae). \Watercress
contains alkaloids, flavonoids, saponins,
terpenoids/steroids, glycosides, tannins, K, Na
and Ca (Ginting, 2014), also contains vitamin
C, vitamin A, E and K (Costain, 2007), folic
acid, iodine, iron, protein and calcium
(Goncalves, et al., 2009). Some researches
indicates that watercress may be used as an
antidiabetic (Hoseini, et al., 2009), anti-allergy
(Lingga, 2012), diuretics (Ginting, et al., 2014),
the anti-cancer is colon cancer (Boyd, et al.,
2006) and treatment of tuberculosis (Corona, et
al., 2008). Test the antioxidant activity in the

ethyl acetate fraction has strong 1Cs, value i.e.,
99.73 (Lubis, et. al., 2013).

Toxicity tests using test animals as a
model useful to see the reaction of biochemical,
physiological and pathological human against a
test preparation that can be used to prove the
safety of a substance/preparation in humans, but
it can give a hint of the relative toxicity and
help identify toxic effects in case exposure to
humans (OECD, 2001). This test can also
indicate target organs that may be damaged and
specific toxic effects, and provide clues about
the dose should be used in testing longer (Lu,
1994).

Based on the above, then tested the acute
toxicity of the herb watercress that has the
potential to be wused as a natural drug.
Therefore, the use of this plant must go through
a series of tests, in addition to test the efficacy
should be conducted toxicity tests and
histopathology of the liver, kidneys and heart.
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RESEARCH METHODS

Apparatus

Balance of electricity (Chyo JP2-6000),
balance of animals (Presica Geinweigher GW-
1500), rotary evaporator (Heidolph vv-2000),
freeze dryer (Modulyo, Edwards serial no:
3985).

Materials

The sample was taken watercress herb
from Desa Semangat Gunung, Kecamatan
Merdeka, Kabupaten Karo, Provinsi Sumatera
Utara. All materials are chemicals analytic,
96% ethanol, formaldehyde, except Na-CMC
(Graha Jaya), furosemide tablets (Indofarma).

Simplicia Provision

Watercress cleaned, washed with water,
drained, as well as vegetables were picked and
then dried in the drying cabinet (+40°C), after
drying, blended so that becomes powder.

Ethanol Extract Preparation

A part of powder simplicia inserted into
the container using 7.5 parts of 96% ethanol,
macerated for 5 days, then filtering and
maceration using 2.5 parts 96 % ethanol for 3
days. All of the Macerat obtain were combined,
then the player is done with vacuum
evaporation, then drying with freeze dryer to
obtain a thick extract.

Animal Research

Animals used in the study are male and
female mice with a weight of 20-30 g of 80
mice obtained from Animal House Faculty of
Pharmacy USU Medan, before the study mice
were acclimatized for 7-14 days.

Preparation and Animal Grouping Test
Mice were divided into 8 treatment

groups, each group consisting of 10 mice,

which is 5 male mice and 5 female mice. One

as a control group, a group of 2-8 as the

treatment group.

The division of the group as follows:

Group 1 (K): controls, given the suspension of

the Na-CMC 0.5% w/v

Group 2 (P1): The treatment, given EEHSA at a

dose of 0.5 mg/kg bw

Group 3 (P2): The treatment, given EEHSA at a

dose of 5 mg/kg bw

Group 4 (P3): The treatment, given EEHSA at a

dose of 50 mg/kg bw
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Group 5 (P4): The treatment, given EEHSA at a
dose of 500 mg/kg bw

Group 6 (P5): The treatment, given EEHSA at a
dose of 1000 mg/kg bw

Group 7 (P6): The treatment, given EEHSA at a
dose of 2000 mg/kg bw

Group 8 (P7): The treatment, given EEHSA at a
dose of 4000 mg/kg bw

Administration of Test Preparation and
Toxic Symptoms Observations

Test preparation given to the test animals
by orally using oral sonde with the frequency of
administration once during the test period.
Before the treatment, the test animals were
fasted beforehand for 3-4 hours while given a
drink. From each group were taken at random,
occurring toxic effects were observed compared
to the control. Observation time was 5, 10, 15,
30, 60, 120, 180 and 240 minutes. Total
observation time was 4 hours, for 14 days.

Observations toxic effects that arise
include the testing stage, catalepsy test, test
urination, defecation test and test salivation.
The test was repeated in the other mice in the
same group and other groups. Observations
were made continuously to determines the LDsg
by looking at the number of mice that died.

Observations Body Weight

Mice were weighed every day for 14
days to see the effect of the ethanol extract of
watercress herb for weight loss in mice. Weight
changes are analyzed once a week.

Observations Mortality Animals

Mice were observed his death from the
first day until the last day. surviving weighed
and then sacrificed physically by cervical
dislocation, mice were dead after the
suspension of the test preparation as soon as
possible surgery on the abdomen transversely
and take the liver, kidneys and heart rest of the
test animals were still alive until the last day to
do treatment same.

Weighing Organ

Liver, kidney and heart were washed
with sodium chloride, dried beforehand
with absorbent paper, then weighed, while
the analysis was the relative weight, i.e.,
absolute organ weight divided by the body
weight.
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Macropathology Organ

Liver, kidney and heart were observed
macroscopically the changes in color, surface
and consistency of the visual organs.

Histopathology Organ

Liver, kidney and heart were washed
with sodium chloride, then weighed and put
into a pot containing 10% formalin, and then be
making  preparations  histopathology in
Anatomical Pathology Laboratory of the
Faculty of Medicine USU.

Data analysis

Observation weight and relative organs
weight were analyzed statistically using two-
way analysis of variance (ANOVA) followed
by Tukey's Post Hoc test with the program of
Statistic Product and Service Solutions (SPSS)
version 16.

RESULTS AND DISCUSSION

Observations Symptoms of Toxic

In the treatment to observes the toxic
effects arising testing includes the test stage,
catalepsy test, test urination, defecation test and
salivation tests which showed that mice after
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administration EEHSA still
circumstances.

In the catalepsy test showed that mice in
all groups are still in a state of normal mice
easily reached the surface of the front foot is
placed on the table pencil is moved from top to
bottom. Front legs are hard driven mice showed
neurological disorder that was the reaction of
rigidity, tremor (trembling and convulsions
visible mice induced stimulation SSP)
(Pudjiastuti, 2009).

In the general urination test showed that
mice after administration EEHSA still in a state
of normal in all groups, the mice were still
passing urine as it should be.

Namely expenditure on faeces defecation
test showed that mice after administration
EEHSA still in a state of normal in almost all
treatment groups there was no difference.

In the test salivation ie saliva
expenditure  showed that mice after
administration EEHSA still in  normal
circumstances, there are no spending saliva of
mice in all groups.

under normal

Observations of Body Weight

The average weight of mice were
weighed every day for 14 days and analyzed
once a week can be seen in Fig. 1.
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Figure |. Charts the average weight of male mice
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Figure 2. Charts the average weight of female mice

Results of statistical analysis using
two-way ANOVA test in Fig. 1 and 2 shows
that in the first week EEHSA granting no
significant difference in body weight between
the control mice and the test group with a
significance level of p=0.344 (p> 0.05), At
the second Week a significance level of
p=0.595 (p>0.05). In the first week with a
significance level of p=0.148 (p>0.05), nor
was there a significant difference in body
weight between male mice and female mice,
but there are significant differences in the
second week with a significance level of
p=0.00 (p<0.05). Generally the body weight
for an adult male mice was 20-40 g and for
adult female mice of 18-35 g.

EEHSA administration of a single oral
dose did not affect the body weight
development of mice. Parameters that are
sensitive indicators are body weight and toxic
symptoms are observed every day and
measured regularly (Gupta, et al.,, 2012).
Rapid body weight loss and meaningful is
usually a sign of poor health or can be caused
by a lack of food and beverage consumption,

disease or specific toxic signs (Wilson, et al.,
2001).

Observations Mortality Animals

The number of animals death for 14
days can be seen in Table 1.

Table 1 shows that the watercress herb
extract single dose oral doses up to 4000
mg/kg bw does not cause death in mice of all
groups. According Syukur, et al., (2012), if
the maximum dose does not cause the death
of experimental animals, the LDso expressed
in apparent LDsy by taking the maximum
dose. In this study, known as apparent LDsg is
4000 mg/kg bw. When the maximal dose
there were no deaths in the test animals, then
obviously these compounds are included in
the criteria of “Practical Not Toxic".

Results Organ Relative Weight

Liver, kidney and heart were obtained
after the animals dissected, and weighed.
Relative organ weight results recorded at the
end of treatment is shown in Table 2.

Table I. Observations death

Groups of test animals

The number of test animals

The number of death

Male Female
K 5 5 0
Pl 5 5 0
P2 5 5 0
P3 5 5 0
P4 5 5 0
P5 5 5 0
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Table 2. Relative organ weight results in mice

Groups Average weight Average weight Average weight Average weight
relative liver organ £  relative right kidney  relative left kidney  relative heart organ
SD *SD *SD *SD
Male Female Male Female Male Female Male Female
K 5.37% 5.15% 0.64+ 0.57+ 0.61% 0.54+ 041+ 0.44+
0.39 0.23 0.12 0.08 0.11 0.08 0.03 0.05
Pl 494+ 5.54+ 0.57+ 0.56+ 0.55+ 051+ 0.47+ 0.43+
0.21 0.63 0.07 0.12 0.06 0.05 0.07 0.05
P2 5.29+ 5.17« 0.62+ 0.53% 0.57+ 0.50+ 0.46x 0.45+
0.31 0.12 0.10 0.02 0.08 0.02 0.04 0.05
P3 5.44+ 5.25+ 0.63+ 0.57+ 0.59+ 0.55+ 041+ 0.42+
0.24 0.31 0.07 0.03 0.08 0.04 0.02 0.04
P4 5.34+ 561+ 0.60+ 0.60+ 0.57+ 0.57+ 0.48+ 0.44+
0.35 0.58 0.09 0.08 0.09 0.08 0.04 0.06
P5 551+ 5.06+ 0.65+ 0.53% 0.63+ 051+ 0.44+ 0.42+
0.12 0.25 0.04 0.03 0.05 0.03 0.03 0.03
P6 5.30% 5.39+ 0.63+ 0.50+ 0.60+ 0.49+ 0.45+ 0.42+
0.20 0.13 0.06 0.01 0.05 0.01 0.03 0.03
P7 561+ 5.22+ 0.68+ 0.52+ 0.62+ 0.42+ 0.47+ 0.44+
0.28 0.30 0.07 0.04 0.05 0.15 0.03 0.04

From Table 2 that were statistically
analyzed using a test or two-way ANOVA
showed no significant differences in relative
organ weights liver, heart, kidneys right and
left in male mice and female mice in all
groups, thus it can be stated that the
administration EEHSA single orally dose
does not affect the body weight development
of mice.

Examination of the liver because the
liver is the center of the whole metabolism of
foreign substances into the body. If the
substance is toxic then it can damage the liver
directly or as a consequence of metabolic
changes that occur in the liver, therefore,
damage to the liver can be a clue whether a
substance is toxic or not (Elya, 2010).

Examination Results Macropathology

Macroscopic examination carried out
by observing the changes in color, surfaces
and consistency the organs of mice. Liver,

kidney and heart all groups of male mice or
female mice has a color of brown-red, smooth
of the surfaces and supple consistency.
Changing the color to one of the parameters
the occurrence of toxic effects to get
information about the toxicity of the test
substance related to the target organs and the
effects on these organs (Lu, 1995).

Histopathological Examination Organs
of Mice

Mice that had been dissected
immediately organs. In this study no mice
died, therefore the only group with the highest
dose of the extract to be observed
microscopically for the liver compared to
controls. Liver in the control group, a dose of
2000 mg/kg bw and a dose of 4000 mg/kg
bw. Histopathological preparations were
made last seen under a microscope at a
magnification of 400 X. The result of the
damage can be seen in Table 3 and Fig. 3.

Table 3. Results of histopathological based hepatocyte damage

Groups Dose (mg/kg bw) The type of damage
Hydropic Degreneration Necrosis
K 0 - -
P4 500 - -
P5 1000 - -
P6 2000 - -
P7 2000 +++ +++

Description : (=) = normal; ( +) = mild; ( ++ ) = moderate; ( +++ ) = severe
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Figure 3. Histopathology liver K groups (Al,A2), a dose of 2000 mg/kg bw (B1,B2);
a dose of 4000 mg/kg bw (C1,C2);Al,B1,Cl = male mice; A2,B2,C2 = female mice;

—> = Karioereksis;

Based on Table 3 and Fig. 3 seen in the
control group, 2000 mg/kg bw look normal,
hepatocyte damage that not happened, at a dose
of 4000 mg/kg bw, hepatocyte damage that
kariopiknosis, karioereksis and kariolisis. Liver
damage due to toxic substances is influenced by
several factors, such as the type of chemicals,
the dose given and the duration of exposure to
substances such as acute, subchronic or chronic.

Kidneys in mice at the control group a
dose of 500, 1000, 2000 and a dose of 4000
mg/kg bw. Histopathological preparations were
made last seen under a microscope at a
magnification of 10 x 40. The results of the
damage can be seen in Table 4 and Fig. 4.

From the Table 4, the provision EEHSA
dose of 500 mg/kg bw and dose of 1000 mg/kg
bw, there picnosis, a dose of 2000 mg/kg bw
and 4000 mg/kg bw, necrosis this occurs due to

> = Kariolisis;

A = hydropic degenerasition

changes in histological renal tubules (Firdaus,
et al., 2012). Necrosis is characterized by color
absorption by the core is reduced and the
release into the lumen of the tubular cells.
Bowman space narrow occurred at dose 2000
mg/kg bw and 4000 mg/kg bw caused by the
inflammation of the glomeruli, so that disrupted
production and the composition of the filtrate
(Mayori, et al., 2013). Serosis a cell death are
severe and can spread and loss of cell nuclei or
a vacancy on the tissue, where the tissue is
replaced by connective tissue (Mayori, et al.,
2013).

Heart organ in the control group, 1000
mg/kg bw, 2000 mg/kg bw, and a dose of 4000
mg/kg bw, histopathological preparations are
made and then viewed under a microscope at a
magnification of 10 x 40. The results of the
damage can be seen in Table 5 and Fig. 5.

Table 4. Results of histopathological based glomerular damage

Groups Dose The type of damage
(mgl/kg bw) Picnosis Necrosis Bowman space Serosis
marrowing
K 0 - - - -
P4 500 + - - -
P5 1000 + - - -
Pé6 2000 ++ ++ ++ +
P7 4000 +++ +++ +++ +
Description : (=) =normal; (+)=mild; (++)=moderate; (+++)=severe

Figure 4. Histopathology kidney K groups (Al,A2); a dose of 2000 mg/kg bw (Bl, B2);
a dose of 4000 mg/kgbw (Cl, C2); Al,BI,Cl = male mice; A2,B2,C2 = female mice

+ = karioereksis; m)

= kariopiknosis; a = glomerular damaged ;m® = necrosis
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Table 5. Results of histopathological based myofibril damage

Groups Dose (mgl/kg The type of damage
bw) Picnosis Necrosis Myofibril
K 0 - -
P5 1000 + +
Pé6 2000 ++ ++ ++
P7 4000 ++ +++ +++
Description: (=) =normal; (+)=mild; (++)=moderate; (+++) =severe

Figure 5. Histopathology of heart, K groups (Al,A2), a dose of 2000 mg/kg bw (B1,B2),
a dose of 4000 mg/kg bw (C1,C2). Al,BI,Cl = male mice; A2,B2,C2 = female mice;

» = myofibril irregular;

From the table above shows that EEHSA
dose of 1000 mg/kg bw occur core myosit be
picnosis namely the onset of necrosis, myofibril
structure damage irregular and hypertrophy
characterized by thickening myosit (Widyanti,
et al., 2012). Can be concluded ethanol extract
of the herb watercress (Nasturtium officinale R.
Br.) Dose of 0.5 mg/kg bw, 5 mg/kg bw, 50
mg/kg bw, 500 mg/kg bw, 1000 mg/kg bw,
2000 mg/kg bw and 4000 mg/kg bw.

At a dose of 2000 mg/kg bw, picnosis,
and a dose of 4000 mg/kg bw increased
picnosis formation and inflammation of the
heart muscle and myofibril also increasingly
irregular. Not Toxic". But microscopically at a
dose of 4000 mg/kg bw can cause damage to
the liver cells form hydropic degeneration and
necrosis of the liver, cause glomerular damaged
in kidney, cause picnosis and myofibril
irregular of the heart.

CONCLUSION

Based on research that has been
done, it did not show symptoms of toxic 50
mg/kg bw, 500 mg/kg bw, 1000 mg/kg
substances in the test stage, test catalepsy, test
urination, test defecation, test salivation and the
absence of the death of mice so that the ethanol
extract of the herb watercress included in
criteria "Practical Not  Toxic". But
microscopically at a dose of 4000 mg/kg bw
can cause damage to the liver cells form

—p = karioereksis;

A = kariolisis

hydropic degeneration and necrosis of the liver,
cause glomerular damaged in Kidney, cause
picnosis and myofibril irregular of the heart.
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