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The incidence of cancer is increasing worldwide. Xanthium strumarium may possess anticancer
activity, the plant extract for in vitro anticancer activity against a panel of three human cell lines
(Breast MCF7, Renal TK10 and Melanoma UACC62), exhibit anticancer activity against these three
human cell lines screened by National Cancer Institute.

To investigate the safety of chloroform extract of Xanthium strumarium leaves, which showed
potent cytotoxic activity against tumor cells.

The leaves were dried and grounded into fine powder, and extracted with chloroform, that showed
potent cytotoxic activity has been tested against two animal species mice and rats for testing its
safety. Toxicity was evaluated in Swiss albino mice by feeding with serial doses of extract between
1.0 to 20.0 gm/kg orally and observed continuously for the first 4 hr and hourly for the next 24 hr,
then every 6 hr for 48 hr (72 hr, acute toxicity). Rats were also fed with extract single dose of 5
gm/kg, the toxicity was carried out by assessing the effects on biochemical parameters, body
weight and relative organ weights for both male and female rats.

LDso of chloroform extract was 3.07 gm/kg. The biochemical finding showed no significant
differences compared to control. No significant weight changes occur throughout the study.
Chloroform extract has low LDso (3.07 gm/kg), but the acute toxicity study showed no mortality or
signs of toxicity, with non-significant changes in body weights, relative organ weights, and
biochemical tests among treated groups compared to their controls.
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Introduction
anthium
Compositae) a medicinal plant
commonly found as a weed. It has

several health promoting benefits including;

and insecticidal activities (%2,

Xanthium strumarium may possess antimitotic
components. In a study, the plant was
screened for its antimitotic activity using the
microtubule-tubulin  system isolated from
mammalian tissue. The separated fractions

strumarium L. (Family:

antibacterial, antifungal, antimalarial, ) ) o A

.. S . obtained were identified and used for in vitro
antiinflammatory, antinociceptive, o i

. ] . . . polymerisation studies. The whole as well as
antihypoglycaemic, diuretic, analgesic,

partially separated chemical constituents
showed effective inhibition of tubulin
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polymerization ©®). Also possesses anticancer
activity. Two xanthanolide sesquiterpene
lactones, 8-epi-xanthatin and 8-epi-xanthatin-
5B-epoxide, isolated from the leaves
demonstrated significant inhibition on the
proliferation of cultured human tumor cells, i.e.
A549 (non-small cell lung), SK-OV-3 (ovary), SK-
MEL-2 (melanoma), XF498 (CNS) and HCT-15
(colon) in vitro. They were also found to inhibit
the farnesylation process of human lamin-B by
farnesyl transferase, in a dose-dependent
manner in vitro (Y. LDso is represent standard
measures for acute toxicity, it stated in mg of
herbal crude extracts per kg of the weight of
tested animals. This dose considered the single
dose that kill 50% of total tested animals. The
lower LDso dose, the higher toxic substance “.
LDsp as a mean for identifying the required
dose for in vivo experiment and latterly clinical
trials; as the starting dose is 10% of LDso ©).
Moreover, acute toxicity account for more than
identifying the lethal dose but goes further to
identify the changes that may the administered
herb produce in the animals. Rats were used
for acute toxicity while mice were used in LDsg
identification, in order to achieve 2 different
species at least to be tested for identifying the
acute toxicity ©,

The aim of this study is to investigate the safety
of chloroform extract of Xanthium strumarium
leaves.

Methods

Extraction

Fresh leaves of Xanthium strumarium were
collected in August 2016 from farms (Salamiyat
county, Baghdad, Iraq) and authentication was
done in Pharmacognosy and Medicinal Plants
Department, College of Pharmacy,
Mustansiriyah University prior of purchasing.
The leaves were cleaned and shade dried at
room temperature, then grinded into fine
powder. The total of 600 g powder was divided
into four equal parts and extracted via
chloroform in a ratio of 1:4 W/V (150 g powder
/600 ml solvent), for 24 hr by shaking water
bath at 40 °C, then Whittman no.1 filter paper
used for isolating the pure extract. Vacuum
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rotary evaporator was used for concentrating
and obtaining the final crude extract, that dried
under stream of cold air, and weighed to
determine the vyield. Extraction process
repeated three times and the extract kept in
desiccators at room temperature prior to the
experiment /),

LDso study

The toxicity study was carried out using
seventy Swiss albino mice (35 male and 35
female) weighing 20-25 g each. The animals
were randomly distributed into one control
group and six treated groups (for each sex),
containing five animals per group, provided
with water and food and were allowed to
adapt to the laboratory conditions for seven
days before the experiment. After depriving
the animals' food overnight, the control group
received 0.3 ml of 2% Tween 80 solution orally
while each treated group received orally
chloroform extract of Xanthium strumarium
leaves; prepared by dispersing 8.0 g in 10
ml volume of 2% Tween 80 in the doses as
follows: 1.0, 2.5, 5.0, 10.0, 15.0 and 20.0 g/kg
(89 The animals were observed continuously
for the first 4 hr and hourly for the next 24 hr
and every 6 hr for the following 48 hr after
administering of the extract, to observe any
death or changes in general behavior and other
physiological activities (1911, The study has
been approved by the Institutional Review
Board of College of Medicine, Al-Nahrain
University, Baghdad, Iraq.

Acute toxicity study

The acute oral toxicity was evaluated following
the World Health Organization (WHO)
guideline 12, Twenty Albino rats (10 males and
10 females) were divided into one control
group and one treated group (for each sex),
containing five animals per group. The treated
groups were orally given the extract in a single
dose of 5 g/kg body weight, while the control
groups received only water vehicle. The
animals were monitored for apparent signs of
toxicity for 14 days. The animals that died
within this period were subjected to
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necropsies. All rats were sacrificed on the 14t
day of experiment.

Experimental design and analysis of data

The experiment design used for this study was
Rationalized Complete Block Design (RCBD).
The results were reported as mean + standard
deviation (SD). One-way analysis of variance
(ANOVA) followed by Tukey test comparison t-
test (2-tailed) was used to compare between
treatments groups. The differences between
the means are considered significant at the 5%
confidence level. The statistical analysis was

carried out by using SSPS 16.0, the level of
significance was set at P<0.05.

Results

LDso determination for chloroform extract of
Xanthium strumarium leaves on mice

Table 1 shows the number of dead and survive
mice for male and female mice. Different doses
of chloroform extract have been administered
for each group of mice. Figure 1 shows the
LDso, which represent the dose required to Kkill
fifty percent of total treated mice.

Table 1. The number and percentage of dead mice in variant groups with different administered

doses
Grou Dose of No. of mice No. of dead Dead mice
P extract (g/kg) (male & female) mice cumulative (%)

5 males 0 0

Control 0 5 females 0 0
1 1 5 males 2 40

5 females 1 20

5 males 3 60

2 2.5 5 females 2 40

3 5 5 males 3 60

5 females 3 60
5 males 5 100

4 10 5 females 4 80
5 males 5 100

> 15 5 females 4 80
5 males 5 100
6 20 5 females 5 100

Acute toxicity study for chloroform extract of
Xanthium strumarium leaves on rats

After the rats were orally given a single dose 5
g/kg, neither mortality nor signs of toxicity
were observed during 14 days of the acute
toxicity experiment. The alterations of body
weight and relative organs weight from the
control would reflect the toxicity of the
substance, there was no significant difference
in relative organs weight between treated rats
and their controls with the absence of any
morphological changes. Table 2 shows the

body weight changes during the experiment
period for male and female rats. Data
expressed as mean * SD, each group has five
rats. The weigh for male and female rats were
measured every seven days. Table 3 shows the
relative organs weight for male and female
rats. Table 4 shows the changes in serum
profile for the treated rats in comparison to
their controls. There were no significant
differences between groups (male and female)
relative to their controls (P>0.05).
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Figure 1. The LDso of chloroform extract of Xanthium strumarium leaves on mice. The LDsg
calculated through the equation y =3.426 x + 39.45 and it was 3.07 g/kg

Table 2. The animals' weight (g) of treated groups compared to their controls during fourteen

days of the acute toxicity experiment, the data showed no significant weight reduction in

animals (P>0.05). The changes in weight represented by mean * SD, n=5

. Weight (g)

Time (day) Male Male control Female Female control
Day 0 200.8+26.6 209.0+17.8 203.0+17.1 199.0+26.3
Day 7 192.0+12.5 212.6+x17.1 201.0+15.9 199.0+18.7
Day 14 180.4+20.8 222.8426.0 189.8+22.1 204.0+34.3

Table 3. Relative organs weight (g) for male and female rats and their controls after 14 days of
acute toxicity experiment, n=5. There were no significant differences between relative organs

weight of treated rats and their control (P>0.05)

Organs Treated group Control group

Heart 0.63510.072 0.677+0.064

Lungs 0.929+40.032 0.918+0.075

Male Rats Liver 4.914+0.583 5.304+0.849
Kidneys 0.856+0.103 0.915+0.040

Spleen 0.53410.062 0.528+0.083

Heart 0.510+0.060 0.55910.054

Lungs 0.908+0.030 0.920£0.034

Female Rats Liver 4.682+0.513 5.06610.811
Kidneys 0.864+0.092 0.882+0.099

Spleen 0.462+0.039 0.50910.032
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Table 4. Serum biochemical tests for rats receiving single dose 5 g/kg of chloroform extract of
Xanthium strumarium leaves and their controls after 14 days of acute toxicity experiment. the
results represented as mean 1SD, n=5. there were no significant differences between treated
rats and their control (P>0.05)

) ] Male Rats
Biochemical test

Treated group  Control group

Female Rats
Treated group  Control group

Blood Sugar 97+10.36 112.645.59 91.4£9.34 112.8+6.83
(mg/dl)
Blood Urea
32.2+4.45 27.4+5.59 30.643.57 25.8+4.81
(mg/dl)
r. Creatinine 0.53:0.097  0.46%0.086  0.51#0.091 0.49+0.074
(mg/dl)
AL(TU(/CE;’T) 39.3+4.086  35.6+2.702 36.5+3.701 31.9+2.345
AS(TU(;;L?T) 39.247.905  27.749.055 37.545.594 33.645.403
ALP
e 167.84¢8.927 17134207  152.8+4.324  153.0¢8.018
Discussion controls, reflect the toxic effect of substance

The present study showed that chloroform
extract of Xanthium strumarium leaves has
LDso equals 3.07 g/kg. Other study showed
that, LDso of ethanol extract of Xanthium
strumarium leaves was 1.5 g/kg (3. However,
the difference is not high between the two
studies, the difference may be attributed to the
nature of lands where the plant has planted,
the extraction process conditions, and the
solvent used was ethanol while in this study
chloroform was used.

Acute toxicity study, where rats received oral
single dose of 5 g/kg aqueous solution of
chloroform extract of Xanthium strumarium
leaves, showed no mortality or signs of toxicity
over the period of experiment. No significant
changes in body weights of treated groups
compared to their controls were observed
(P>0.05), relative organs weight of treated
groups  was non-significantly =~ changed
compared to that of the control groups
(P>0.05), and blood profile showed no
significant changes in biochemical tests in
comparison with normal controls (P >0.05). The
variations of the animal weights and organs
weight between tested animals and their

(14 Significant difference in organ weight
between treated and control animals may
occur in the absence of any morphological
changes %), There was no mortality or signs of
toxicity were found in mice received extract of
Xanthium strumarium at dose levels of 500-
2000 mg/kg, the initial and final weights of the
animals were found to be similar to control (16),
Another study of toxicity performed with
chloroform and hexane soluble fractions of
Xanthium  strumarium reveals that the
administration of a very high dose (5 g/kg) for
acute toxicity determination could not make
any abnormal changes at gross as well as
histopathological levels in the treated animals
(17) Further studies on this subject are highly
recommended.

In conclusion, this extract is toxic substance
since it has low LDsp (3.07 g/kg), but the acute
toxicity study showed no mortality or signs of
toxicity, with non-significant changes in body
weights, relative organ weights, and
biochemical tests among treated groups
compared to their controls.
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