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SUMMARY

An extract of Brassica oleracea var. capitata juice was prepared
using petroleum ether, ether, ethanol and an Al;O3; column. The healing
and tumor protecting effects of this extract were tested on Ehrlich
ascites (EA) solid tumors of Mus musculus BALB/C mice. Complete
disappearance of the tumors was observed in 54.5% of the animals in
the experimental group (n=22) which received 20 mg/day of the
extract i.p. for 28 days. Regression of the tumors (27%), fixation of
tumor size (4%) and an increase in tumor size (18%) were also
recorded. Neither tumor size fixation nor regression was recorded in
the control group which received physiological serum (0.5 ml/day).
The healing effect was found to be related to the starting tumor size.
The healed animals in the experimental group were followed for 6-7
months and no tumor recurrence was recorded. The protective effect
of this extract on tumor formation was also tested. Experimental
animals (n=35) received 20 mg/day of the extract i.p. for 20 days.
Physiological serum was administered to a control group (n=30).
Transplantation of solid tumors was performed on the 20" day and
extract administration was discontinued. Transplantation success was
recorded 20 days after transplantation. In the experimental group, only
three out of 35 mice showed tumor development, whereas in the
control group the number was 23 out of 35 mice. It was also observed
that the extract prevented the development of liquid EA tumors. This
extract was also found to be nontoxic. Brassica oleracea var. capitata
had a healing effect as well as a protective effect on EA solid tumors of
mice. These results are in agreement with our previous results obtained
from a liquid Brassica oleracea var. acephala juice extract.
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INTRODUCTION

In recent years there have been a number of studies reporting that
Cruciferae plants affect carcinogenesis. There is a correlation between
consumption of these plants and decrease in the incidence of cancer in
man /1-3/. Several compounds isolated from these plants have been
reported to inhibit carcinogenesis in animals /4-5/. A cytolytic effect of
an alkaloid compound obtained from the leaves of Brassica oleracea
var. capitata and var. acephala has been demonstrated by Giirkan et
al. /6-8/. An anticoagulant effect of cruciferous plants has also been
reported /9/ together with antitumoral, antibacterial /8/ and goitrogenic
effects /10,11/.

The aim of the present study was to investigate the biological
activities of the fractions of Brassica oleracea var. capitata isolated by
column chromatography using AlLO; following petroleum ether and
diethyl ether extraction /12,13/.

METHODOLOGY
The following isolation procedure of the biologically active extract

from Brassica oleracea var. capitata was employed. The following
flow chart describes schematically the experimental method used:

216

Authenticated | xajibim@mail.ru
Download Date | 6/16/12 6:30 AM



E. Yurtsever and K.T. Yardimci Drug Metabolism and Drug Interactions

Brassica oleracea var. capitata leaves
(cabbage, 50 kg)

blender

'

petroleum ether extraction (1:2 v/v)

'

top phase-¢ bottom phase

diethyl ether extraction

"

top phase bottom phase

ppt. with 96% ethanol (1:2 v/v)

ppt.< supernatant
lyophilization
concentrate (20 g)

ALO; (neutral) column chromatography
96% ethanol elution

active extract

r
acetone ppt.

'

supernatant ¢ ppt.
(active extract)

217

Authenticated | xajibim@mail.ru
Download Date | 6/16/12 6:30 AM



Vol. 15, No. 2-3, 1999 Effect of a Brassica oleracea var. capitata
Extract on Ehrlich Ascites Tumors in Mice

RESULTS AND DISCUSSION

In the present study, an alcoholic ALO; column extract was
obtained from Brassica oleracea var. capitata juice. The healing and
tumor protecting effects of this extract were tested on Ehrlich ascites
(EA) solid tumors of Mus musculus BALB/C mice. Complete
disappearance of the tumors was observed in 54.5% of the animals.
Regression of the tumors was seen in 27%, fixation of the tumor size
in 4%, and increase in tumor size in 18% were recorded in the
experimental group (n=22) which received 20 mg/day of the extract
i.p. for 28 days. Neither tumor size fixation nor regression was
recorded in any of the animals in the control group which received
physiological serum (0.5 ml/day) (n=15). The healing effect was found
to be related to the starting tumor size (Table 1). The healed animals in
the experimental group were followed for 6-7 months and no tumor
recurrence was recorded.

The protective effect of this extract on tumor formation was also
tested. Experimental animals (n=35) received 20 mg/day of the extract
1.p. Tor 20 days. Physiological serum (0.5 ml/day) was administered to
the control group (n=30). Solid tumor transplantation was performed
on the 20" day and extract administration was discontinued.
Transplantation success was recorded 20 days after transplantation. In
the experimental group only three out of 35 mice had tumor
development whereas in the control group this ratio was 23 out of 35
mice. It was also observed that the extract prevented the development
of liquid EA tumors. This extract was also found to be nontoxic.

Brassica oleracea var. capitata has a healing effect as well as a
protective effect on EA solid tumors of mice. These results are in
accordance with previous results obtained with liquid Brassica
oleracea var. acephala juice extract /13,14/.

Several biological activities of an extract obtained from Brassica
oleracea var. capitata and its in vivo effects on some biochemical
parameters have been investigated /15-17/. It was previously reported
that the contents of cruciferous plants such as cabbage, Brussels
sprouts, cauliflower, etc. affect carcinogenesis /1,3/. Epidemiological
studies have established a relationship between the consumption of
these vegetables and the incidence of cancer in humans /1-3/. It has
been claimed that some substances isolated from these plants inhibit
carcinogenesis in animals /4,5/.

218

Authenticated | xajibim@mail.ru
Download Date | 6/16/12 6:30 AM



E.Yurtsever and K.T. Yardimci

Drug Metabolism and Drug Interactions

TABLE 1
The effect of cabbage extract on solid Ehrlich ascites tumors
Mouse No. [ Tumor Size (cc) Beginning l Tumor Size(cc) Day 28 I
CONTROL GROUP
1 0.30x0.40x0.23 1.30x1.30x1.20
2 0.30x0.50x0.50 1:42x1.50x1.30
3 0.40x0.50x0.32 1.60x1.43x0.80
4 0.50x0.50x0.50 1.52x1.30x1.30
5 0.50x0.80x0.72 1.71x2.10x1.30
6 0.52x0.41x0.32 1.32x1.21x1.00
7 0.60x0.50x0.60 1.20x1.21x1.30
8 0.62x0.50x0.30 1.42x1.20x0.90
9 0.63x0.60x0.50 1.35x1.80x0.90
10 0.70x0.61x0.40 1.36x1.40x0.90
11 0.80x0.80x0.62 1.80x2.25x1.00
12 0.81x0.70x0.53 1.80x2.15x1.60
13 0.90x1.20x0.80 2.32x2.53x1.40
14 1.00x0.90x0.50 2.53x1.80x0.90
15 1.00x1.00x0.62 2.60x2.15x1.30
EXPERIMENTAL GROUP
1 0.30x0.30x0.30 0
2 0.30x0.32x0.40 0
3 0.50x0.50x0.60 0
4 0.60x0.40x0.32 0
5 0.62x0.51x0.42 0
6 0.72x0.70x0.50 0
7 0.72x0.60x0.52 0
8 0.73x%0.42x0.70 0
9 0.80x0.70x0.62 0
10 0.82x0.80x0.43 0
11 0.82x0.91x0.40 0
12 0.90x0.72x0.52 0
13 0.74x0.72x0.80 0.30x0.35x0.42
14 0.80x0.82x0.91 0.53x0.42x0.60
15 0.80x0.70x0.91 0.34x0.30x0.52
16 0.90x0.90x0.60 0.45x0.42x0.30
17 1.00x1.00x0.72 0.73x0.70x0.40
18 1.00x1.40x1.30 1.12x0.90x0.70
19 1.40x1.00x0.92 1.42x1.30x1.00
20 1.50x1.50x1.22 1.51x1.70x1.10
21 1.60x1.50x1.52 3.00x1.85x1.75
22 1.62x1.51x1.07 2.90x1.80x1.75
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It was previously established that the juice of the leaves of Brassica
oleracea var. capitata inhibited mitosis secondary to morphological
changes in the embryoblasts of rats /8/. A Dragendorff-positive,
possibly alkaloid substance obtained from this liquid caused the death
of the cells of tumors and embryos /7/ and inhibited the mitosis of
seeds of Plasedus vulgaris /6/.

It has been reported that feeding cabbage to aflatoxin B,-induced
cancerous mice reduced markers of tumor activity and also inhibited
hepatic DNA-aflatoxin B, binding /18/. It was shown that Brassica
oleracea var. acephala had an antitumor effect. This was determined
by following the reproduction of erythroleukemic K562 and BALB/C
normal spleen cells in tissue culture /13,14/. It was observed that the
extract did not have a lethal effect against BALB/C spleen cells at the
concentrations used, but it did have a tumoricidal effect against K562
cells at a concentration of 2.5-5.0 pg extract/ml and above /12,13/. It
was also shown that this extract did not have any stimulatory effect
against NK (natural killer) or LAK (lymphokine-activated killer)
systems, which are important mechanisms in “immune surveillance”
/13,14/.

Scientific studies concerning other biological activities of
cruciferous plants have been published. It has been reported that
cabbage juice increases gastric secretion /19/, decreases the level of
blood sugar /20/, and that it contains a goitrogenic agent /10,11/. In
another study, it was found that an extract from black cabbage did not
affect the level of blood sugar in rabbits /21/.

Recently, it was shown that eating cooked Brussels sprouts did not
affect Ts or T4 plasma levels in humans /22/. It has been demonstrated
that in animals fed with cruciferous plants or with substances obtained
from these plants, there was an increase in mixed function oxidases in
the liver /23/; glutathione reductase also increased /19,24/; hepatic
DNA destruction and lipid peroxidation were inhibited /25/, and
cytochrome C-reductase was also inhibited /18/.
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