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Abstract:

Background and objective: The red cabbage (Brassica oleracea Linn var. capitata) is a leafy green biennial
plant that contains beta-carotene, vitamin C and fibre. It is used in cooking for its nutritional value and
has known anti-inflammatory activity.This study compared the antiulcerogenic activity of Aqueous Extract
of Brassica (AEB) oleracea var. capitata with Misoprostol. Materials and Method: Acute gastric ulcers were
induced in albino rats by the oral administration of indomethacin. The gastroprotective potential of the
AEB(250,500 and 1000 mg/kg body weight) was compared with Misoprostol (100ug/kg body weight). Results:A
significant reduction in the mean number of lesions was observed in high dose AEB (0.83 = 0.75) compared
with indomethacin (4.00 = 1.26). Mean number of lesions were similar in misoprostol groups (1.50 £ 0.55)
and medium dose AEB (1.77 + 0.41).No significant reduction in the mean number of lesions was observed in
low dose AEB (3.00 £ 0.63) compared with indomethacin (4.00 £ 1.26). Inhibition percentage was maximum
in high dose AEB (97.71%) and minimum in low dose AEB (28.08%).Conclusions: The AEB demonstrated
good antiulcerogenic activities which justify the inclusion of this plant in the management of gastric disorders.
Further experiments are underway to determine which anti-ulcer mechanisms involved in gastroprotection.
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Introduction:

The cabbage (Brassica Oleraceae var. capitata) is
a herbaceous and leafy plant which belongs to the
Brassicaceae family, native to coastal Southern
and Western Europe. It presents a high versatility
due to its nutritional value, being rich in calcium,
protein and vitamin C and reported to use over
ancient time in the healing of abscesses, internal
ulcersand injuries among the Romans.1Red
cabbage is an annual leafy cruciferous vegetable
with a dark reddish color, while green cabbage
is green. Flavonoids, vitamins, and antioxidants
make red cabbage healthier than green cabbage.
Red cabbages taste pepperier and deeper than green
cabbages.!
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Gastric ulcer is one of the mostcommon
gastrointestinal  diseases, with a worldwide
prevalence of nearly 11-14% in men and 8-11%
inwomen.?> The chronic administration of non-
steroidal anti-inflammatory drugs (NSAIDs) is
associated with developingpeptic ulcers.Gastric
injury following indomethaciningestion is mediated
by interference toprostaglandins production and
their physiologicalactions.The acute lesions of the
gastric mucosa are associated with the rupture of
the hydrophobic surface of the membrane, injury
and exfoliation of the epithelial surface with loss
of barrier and electrical function, deep injury of the
mucosal layer, including vascular endothelial cells
and cell proliferation zone.?

One of the plants with the medical property in
treating and preventing diseases is cabbage.Cabbage
contains beta-carotene, vitamin C and fibre, anda
significant amount of glutamine, an aminoacid with
anti-inflammatoryproperties. Cabbage contains
S-methylmethionine, compounds with anti-ulcer
properties that protect the gastric mucosal layer and
aid in re-epithelializing the mucosal layer.” Cheney
confirmed that the patients who used the fresh
cabbage juice achieved a healing effect on stomach
ailments, especially for gastric ulcers.®’

Cabbage is consumed by most of the world’s
population without knowing its medicinal
importance. It is prepared and consumed in a
variety of ways. This study aimed to determine
the gastroprotective effects of AEB against
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indomethacin-induced gastric ulcers in rats.
Materials and method:

Thestudy the gastro-protective activity of aqueous
extract obtained from Brassica oieracea Linn var.
capitata F. rubra (red cabbage) against indomethacin
induced ulcer in rats. The experimental study was
conducted in the Department of Pharmacologyof
Dhaka Medical College Hospital, Dhaka.
Animals:A total of 30 Albino rats (150-200g)of
both sex were used. Rats were kept at standard
housing condition and fed with standard diet and
water during the experiments.Red cabbage and
drugs: red cabbage was obtained from local market
and authenticated by National herbarium, Mirpur,
Dhaka, Bangladesh. Aqueous extract was prepared
from Centre for Advanced Studies and Research in
Biological Science, University of Dhaka, Dhaka,
Bangladesh. The administered different dose of red
cabbage were 250mg/kg, 500mg/kg and 1000mg/
kgbody weight.4Indomethacin and misoprostol
were obtained from Dhaka Medical Hospital
Pharmacy. Indomethacin was used as used for
ulcer inducer whereas misoprostol was used as
ideal gastroprotective agent to compared with red
cabbage. The dose of indomethacin 100 mg/kg and
misoprostol100 pg/kg body weight7 were used
daily in 2 dividing dose and calculated amount was
dissolved and administered orally.Study design:The
animals were divided in five groups and each
group consist of six rats and received the treatment
describe in table 1.

Table 1: Experimental design

Group Red cabbage/Drug/Dose Pre-treatment Indomethacin treat- Evaluation
and duration ment
Gr-1 Indomethacin (100 mg/kg) Tap water At day 7
for 7 days Mean lesion (num-
Gr-2 Misoprostol (100 pg/kg) Twice daily for | At day 7 after daily bers, length)
7 days pre-treatment
Gr-3 Red cabbage (250 mg/kg) Twice daily for | At day 7 after daily
7 days pre-treatment
Gr-4 Red cabbage (500 mg/kg) Twice daily for | At day 7 after daily Ulcer index
7 days pre-treatment
Gr-5 Red cabbage (1000 mg/kg) Twice daily for | Atday 7 after daily |Inhibition percentage
7 days pre-treatment
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Mean number of lesions was maximum (4.00 £
1.26) in Gr-1 and minimum (0.83 £ 0.75) in Gr-5.
Mean number of lesions were variable in other Gr-2

(1.50 £ 0.55) Gr-3 (2.00 + 0.63) and Gr-4 (1.77 +
0.41). These difference was statistically significant
(F=29.58, p<0.01)

Table 2: Effect of aqueous extract of red cabbage on mean lesion length

Group Number of rats Mean lesion lengths 95% CI1 F p value
(£SD) in mm

Gr-1 6 3.72+0.25 3.99-3.27

Gr-2 6 1.80+£0.10 1.91-1.70

Gr-3 6 2.17+0.37 2.56-1.77

Gr-4 6 1.70+0.77 2.10-0.87 71.25 <0.01

Gr-5 6 1.00+0.77 1.81-0.87

Table II shows that mean lesions length was
maximum (3.72+0.25 mm) in Gr-1 and minimum
(1.00+£0.77 mm) in Gr-5. Mean lesion lengths

were variable in otherGr-2 (1.80+0.10 mm) Gr-3

Table III: Effect of aqueous extract by red cabbage on ulcer index

(2.17+£0.37 mm) and Gr-4 (1.70+0.77 mm). These
difference was statistically significant (F=71.25,
p<0.01).

Group Number of | Ulcer index (=SD) 95% CI F p value
rats in mm

Gr-1 6 14.83+4.43 19.49 10.18

Gr-2 6 1.75+1.13 2.58 0.06

Gr-3 6 3.25+1.25 4.57 1.93

Gr4 6 2.67+0.93 3.64 1.69 422 <0.01

Gr-5 6 1.25+1.13 2.43 0.06

Table III shows that ulcer index was maximum
(14.834+4.43 mm) in Gr-1 and minimum (1.25+1.13)
in Gr-5. Ulcer index were variable in otherGr-3

TableV shows that percentinhibition was maximum
in Gr-5 (97.71) and minimum in Gr-3 (78.08).

(1.75+1.13 mm) Gr-3 (3.25£1.25 mm) and Gr-4
(2.67£0.93mm) as well. These difference was
statistically significant (F=42.20, p<0.01).

Table V: Effect of pretreatment by aqueous extract of red cabbage on Percent (%) inhibition
in indomethacin induced rats

Groups Number of rats % Inhibition
Gr-1 6 -
Gr-2 6 91.57%
Gr-3 6 78.08%
Gr-4 6 82.00%
Gr-5 6 97.71%
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Percent inhibition was variable in Gr-2 (91.57) and
Gr-4 (82.00).
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Discussion:

The present study evaluated the gastroprotective
activity of red cabbage(Brassica oleracea L. var.
capitata L. f. rubra) against indomethacin-induced
ulcers in rats. It was observed that the Brassica
oleracea extract (500 and 1000 mg/kg) and the
positive control (misoprostol 100 micrograms/
kg) significantly reduced all evaluated parameters
compared to the control group (p<0.05) in the
indomethacin-induced group ulcer model. The 250
mg/kg dose showed no significant results. Ulcer
inhibition was 82.00%, 97.71%, and 91.57% for the
500 and 1000 mg/kg Brassica oleracea and positive
control (misoprostol) treated groups, respectively.
These results demonstrate the anti-ulcer activity
exhibited by the extract. Several studies suggested
that red cabbage juice has a more significant
gastroprotective effect.®

The gastroprotective mechanism of red cabbage
is that it has the parameters of gastric secretion,
inhibition of (H+K+)-ATPase, reduction of HCI
production, increase in endogenous prostaglandin
level, antioxidant property, strengthening of the
mucosa by the glucosinolate-related activity is
impaired.8-10 Red cabbage contains a large amount
of vitamin U, and vitamin C. Studies suggest that
vitamin U and C play a crucial role in the gastric
protective effect against histamine-induced ulcers."

Conclusion:

The present study determined that pre-treatment
with red cabbage can prevent or reduce mucosal
lesions induced by indomethacin. However,
the current study was a pharmacological study
where both the modern drug and herbal product
were used to influence the biological system in
a rat model. The biological system is affected by
individual fluctuations. Therefore, more studies are
needed to assess the level of anti-ulcer effects of
natural honey in humans. Comparing the findings
observed in different groups of rats, it was observed
that red cabbage had a protective effect against
indomethacin-induced gastric ulcer and the effect
was potentiated in combination with misoprostol.
Therefore, red cabbage can be used to protect the
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gastric mucosa against ulcerogenic substances.
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