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Effect and Toxicity of Methanolic Extract of Brassica Oleracea on Body Weight of Rabbits
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ABSTRACT:

Objective: To evaluate the effect and toxicity of methanolic extract of Brassica Oleracea var. capitata on body weight of rabbits.

Materials And Methods: This experimental study was conductedonl4 healthy white rabbits of either sex at department of pharmacology, faculty
of pharmacy, university of Karachi in 2011. All animals were equally divided in two groups i.e. control and test group . Test group received methanolic
extract of Brassica Oleracea in a concentration of 100 mg/kg of body weight for 30 days (4 weeks) through oral route once daily. While contro]
group received normal saline Iml/day equivalent to volume of dose given to test animals. Gross toxicity was observed during whole period in animals
of both groups. Body weight of animals was recorded weekly on weighing machine,

Results: The animals who received methanolic extract of Brassica Oleracea in a dose of 100 mg/kg body weight showed significantdecrease in
mean body weight of (1783+2.4)as compared to control animals (1957+4.92). Difference in mean body weight recorded on day 31 (at the end of
4 weeks) was 46gm as compared to animals of control group where decline was only 1 gm. While the percent decrease in mean body weight wag
found to be (3%) as compared to control animals (0%). Features of gross toxicity such as loss of hair, change in hair color, aggressiveness in behavior,
diarthea, and haematuria, were not found in animals of both groups during whole experimental period.

Conclusion: Methanolic extract of Brassica Oleracea exhibited weight reducing effect in rabbits without any gross toxicity.
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Plants based research is increasing worldwide
revealing the immense potential of medicinal plants
in the area of Pharmaco-therapeutics. Various
medicinal plants have been studied using modern
scientific approaches.'?

Plants as medicinal agents were cited in history
dating back many thousands of years.*Presently,
these are reported to be used against a wide range
of health problems.*Plant-derived remedies have
been estimated by the World Health Organization
(WHO) to be the most frequently used therapies
worldwide’. Therapeutic agents derived from plants
include pure chemical entities available as
prescription drugs (e.g., digitoxin, morphine, and
taxol) standardized extracts, herbal teas, and food
plants; containing phytochemicals with potent
pharmacological and toxicological
properties®.Screening for new drugs in plants implies
the screening of their extracts for the presence of
novel compounds and investigation of their
biological activities.

Over 100, 000 secondary metabolites are known in
nature, but only small percentage of all plant species
have been studied to some extent for the presence
of these secondary metabolites. It is currently
estimated that approximately 4, 20, 000 plant species
exist in nature but less than 5% of known plants
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only have been screened for one or more biological
activities’. |
Brassica Oleracea L. var. capitata (Cruciferae)
commonly called cabbage (figure 1) is a species of
Brassica native to Coastal Southern and Western
Europe, naturally occurring near to limestone sea
cliffs, similar in composition to other Brassica
vegetables.’It is available in various shades of green,
rd or purple. The most Bopular varieties are green,

red, savoy and Chinese.

Figure 1
Brassica Oleracea*

Bras(OOleracea is widely used as a vegetable and
remedy for different diseases all around the world"
It is found to have anticancer, antioxidant,
antiplatelet and antihypercholesterolemic
activities'" '>. It has been found to attenuate |
bronchoconstriction and inflammation by virtue
of its anti anaphylactic activity'*.Compounds
responsible for these activities of Brassica Oleracea
include isothiocyanates and their cognate
glucosinolates, phenolics including flavonoids E}Ild
other non-nutrients." Brassica Oleracea is a rich
source of antioxidant nutrients, which regulate
immune system and protect against various diseases
such as heart disease and cancer. Furthennql‘e,‘:t
contains 13 caroteine, lutein and zeaxanthine "
Increase in body weight leads to many complications.
in the form of chronic heart disease, diabetes, and
stroke'®. Every year millions of people diet to ]
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weieht but the continuing response of this is poor
i reaction to food deprivation drive to eat
mercases and the metabolism slows down there by
Seutralizing the effects of dieting'”.Plants have
chieved sigmificant position in health care system
11 over the world not only in the diseased condition
St also as pronmising agent for maintaining proper
J1th" Many plants are documented in the literature
~weight loss."Studies have recommended that
. fat. plant-based diets decrease body weight,
anrove cardiovascular risk factors, provide
. cemic control, and, in combination with other
‘estyle modifications reverse atherosclerosis.”
v ith this background, present study was specifically
Jesigned to evaluate the effect of Brassica Oleracea
(. var. capitata on body weight of rabbits along
with any gross toxicity.
MATERIALS AND METHODS:
I'his experimental study was conducted in the
Department of Pharmacology, Faculty of Pharmacy
and University of Karachi after approval from Board
of Advance Studies and Research (BASR) in 2011
as per fulfillment of requirement for M-Phil degree.
Plant Material And Preparation Of Extract:
Fresh cabbages were purchased from local market
in Karachi and identified by Prof. Anjum Parveen,
Director Centre for Plant Conservation Herbarium
and Botanic Garden, University of Karachi, Karachi-
75270.The voucher specimen (H.No.BO-09-12)
was deposited in the Department of Pharmacognosy,
University of Karachi. The crude extract was
prepared through cold extraction process® After
thorough washing, 5 kg of Brassica Oleracea leaves
were chopped into small pieces and dried under
shade for about a week. The dried material was
ground to coarse powder. This powder was soaked
in 80% methanol for 10 days with occasional
shaking and stirring. The solvent was filtered through
cotton and then through filter paper (Whatmann
No.l). After filtration, the methanol extract was
evaporated under reduced pressure in a rotary
evaporator at 40°C - 45°C and then followed by
freeze drying at -30°C, the extract so obtained was
kept at-20°C until further use. The resultant yield
of extract obtained was 325 g.
Animals:
The study was conducted on 14 healthy white rabbits
of either sex (1500-2200g), housed at the animal
house of Department of Pharmacology, University
of Karachi, under controlled condition of
temperature (22+2°C) and humidity (50t060%) in
an alternating 12-h of light/dark cycle. The animals
were kept in separate cages and were given standard
diet and water regularly. The use of animals in this
experiment was in accordance with the National
Institute of Health (NIH) Guide for the Care and

Use of Laboratory Animals™.

Preparation Of Dosage Of Plant Extract:
Methanolic extract of Brassica Oleracea was given
in sterilized water such that each 1 ml contained
the 100 mg /kg body weight dose of the extract.
Dosing:

All the animals were equally divided in two groups
i.e. control and test groups. Test group received
methanolic extract of Brassica Oleracea in a
concentration of 100mg/kg body weight. Extract
was administered to animals of test group
continuously for 30 days (4 weeks) through oral
route once daily. While the animals of control group
received normal saline per orally, imi/day equivalent
to the volume of dose given to test animals.
Body Weight Measurement:

Initially base line body weight of all the animals of
both groups was recorded. Thereafter, it was
recorded daily and mean body weight was calculated
at the end of each week till four weeks on weighing
machine till the end of dosing. The difference in
mean body weight of animals was calculated by
subtracting the final mean body weight of animals
from initial mean body weight of animals. Formula
for calculating difference in mean body weight and
percent decrease in mean body weight was adapted
from the study of Hisham.™

Gross Toxicity:

During the whole experimental period, all the
animals used were subjected to a detailed gross
examination that included careful examination of
the external surface of the body and all orifices.
Features of gross toxicity like loss of hairs, change
in hair color, behavioral changes and loss of activity,
diarrhea, hematuria and sedation were also observed.
STATISTICAL ANALYSIS:

All values were compared with the control by taking
mean and standard error to the mean (Mean £S.E. M)
using one sample t-test. P- value <0.05 n
comparison to the control were considered
significant.

RESULTS:

The animals who received methanolic extract of
Brassica Oleracea in a dose of 100 mg/kg body
weight showed significant decrease in mean body
weight of (1783+2.4) in comparison to the control
animals (1957+4.92).(Table 1) The difterence in
mean body weight from initial mean body weight
of animals recorded on day 31 (at the end of four
weeks) was 46gm in comparison to animals of
control group where decline was only | gm.(Table
2) While the percent decrease in mean body weight
was found to be (3%) in comparison to the control
animals where it was (0%).(Table 3a, 3b). No gross
toxicities were observed in any animal including
control during the total period of experiment,
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Table 1
Baseline Body Weight of Animals

N=14
No.of Animals Control group Test group
n=7 n=7
Body Weight (gm) Body Weight (gm)

1 2000 2200

3 2100 2000

3 1800 1500

4 2000 1600

5 1700 1503

6 2100 2000

7 2000 2000

Table 2
Mean Body Weight of Animals per Week
N=14
Number of Weeks Control group Test group
n=7 n=7
Mean body weight (gm) Mean body weight (gm)
First week 1958+3.2 1829+6.7
Second week 1958+2.9 1823+3.2
Third week 1957+0.1 1800+9.2
Fourth week 1957+4.92 1783+2.4
———M
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Table 3a
Comparison of Mean Body Welgh

N=14
Mean body weight (gm) Control gruup Test group P-value
Initial mean body weight 1958+3,2 1829+6.7 2.37
Final mean body weight 1957+4.92  1783£2.4* 0.04
n=7 f
Average value + S.E.M ﬁ
*P<0.05 as compared to control |
Table 3b
Difference in Mean Body Weigh
N=14
Mean body weight (gm) Control gruup Test group
Difference in gram (gm) lgm 46 gm
Difference in percentage (%) 0% 3%

DISCUSSION:

The World Health Organization describes the
“escalating global epidemic” of obesity as “one of
today’s most blatantly visible yet most neglected
public health problem”. According to WHO,
globally 1.5 billion people were reported to be
overweight in the year 2008. Among which, over
200 million people were males and nearly 300
million were females. There have been two major
reasons for increased body weight. Firstly, an
increased intake of energy rich foods that are high
in fat, salt and sugar content but low in vitamins,
minerals and other micronutrients, and secondly,
decrease in physical activity due to the increasingly
sedentary life style, changing modes of

transportation and increasing urbanization'
Obesity is the fifth risk factor for death worldwide
Annually approximately 2.8 million people die d
to obesity .Moreover, 44%cases of diabetes, 23
cases of ischemic heart diseases and 7 to 41% cases
of cancers are caused by increase in body weig h ,7
It is a major threat to human health. Increased body -
weight put stresses on almost every individual part
of human body. It can lead to a variety of health
problems like bone and joint disorders, gall sta .
liver problems, coronary heart disease, conges
heart failure, stroke, increased blood press
increased blood lipid levels, increased blood su
and sleep problems. Overall work efficiency off
human being is suffered due to being overweight
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Worldwide change in dietary habits by taking
more animal diet, partially hvdrogenated fats,
refined carbohydrates and less consumption of
fibers has resulted in increased obesity and
degenerative diseases.”*On the contrary the
populations that consume plant diet are reported
to have less incidence of these diseases.”’Several
studies have confirmed the usefulness of plant
based diet in the management of obesity and
cardiovascular risk factors. ™

Common treatment measures for weight loss include
dietary changes. increase physical activity,
behavioral changes. and anti-obesity medications.
The preferred treatment modality for reducing
weight is to change the dietary habits and increase
the physical activity. ™

Ant-obesity drugs are generally effective, but severe
adverse toxicities limit their usefulness.’'Herbal
products are being extensively utilized because of
their less side effects in comparison to chemically
synthesized drugs. Many studies have documented
that herbal products are less likely to cause toxicity,
are effecuve in reducing appetite and promoting
significant weight loss.*

In our study. administration of methanolic extract
of Brassica Oleracea in a dose of 100 mg/kg body
weight decreased the mean body weight in all the
test animals in comparison to the control animals. The
difference in mean body weight from initial mean
body weight of animals recorded on day 31 (at the
end of 4 weeks) was 46gm (3%) in comparison to
animals of control group where decline was only
1 gm (1%). Decrease in body weight of animals
indicates that Brassica Oleracea reduces body
weight.

In literature. it is documented that Brassica Oleracea
has hypolipidemic effect in animals. It can be
assumed that the weight lowering potential of
Brassica Oleracea might be due to its hypolipidemic
effect'’.
As mentioned earlier, Brassica Oleracea is a rich
source of protective phytochemicals. In one of the
studies. it is stated that the weight lowering potential
of plants is not merely due to their hypolipidemic
effect but also due to the presence of phytochemicals
in them. Therefore, weight lowering potential of
Brassica Oleracea might also be contributed by the

Antioxidant compounds have the ability to decreage
the levels of glucose, triglycerides and LDL, increage
fat oxidation and lower body weight. They can also
inhibit enzymes associated with fat metabolism, |
can be ascertained that the weight lowering potentiyy
of Brassica Oleracea might also be due to jig
antioxidant activity.

It has been documented that Brassica Oleracae alsq
have hypoglycemic effect in animals.*"The weight
reducing ability of Brassica Oleracae might be dye
to its hypoglycemic effect .However, present study
has not evaluated this effect.

Increasing awareness and consumption of plant
derived products justify evaluation of their safety,
We have found no gross toxic effect like loss of
hairs, change in hair color, haematuria,
aggressiveness in behavior, loss of activity and
diarrhea in any animal during the whole
experimental period. This indicates that Brassica
Oleracea was completely safe at the administered
dose and may be used as a nutritive alternative for
weight management without any gross toxicity.
Thus weight reducing effect of Brassica Oleracae
can be attributed to combination of its phytochemical
nature, hypolipidemic, antioxidant and
hypoglycemic activities.

CONCLUSION:

Methanolic extract of Brassica Oleracea exhibited
weight reducing effect in rabbits without any gross
toxicity. Studies with large sample size using
different doses in normal, obese and diseased
animals should be conducted.
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