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Protective Effect of Canavalia gladiata on Gastric Inflammation
Induced by Alcohol Treatment in Rats
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Abstract

The objective of this study was to investigate the protective effect of extracts from Canavalia gladiata (CGE)
on gastric inflammation induced by alcohol treatment in SD rats. Rats were divided into four groups: G1 (normal
group), G2 (gastric inflammation induced by alcohol), G3 (gastric inflammation induced by alcohol with lansopra—
zole pretreatment), G4 (gastric inflammation induced by alcohol with 250 mg/kg b.w. CGE pretreatment), G5
(gastric inflammation induced by alcohol with 500 mg/kg b.w. CGE pretreatment). After the oral administration
of 40% alcohol and samples for seven days, acute gastritis was induced with 70% alcohol and 0.15 M HCI.
After 1 h of alcohol administration, the animals were sacrificed. Groups pretreated with lansoprazole or CGE
showed an attenuation of gastric mucosal injury, including decreases in sub-epithelial loss, hemorrhages, and
gastric juice secretion induced by administration of alcohol. The oral administration of CGE (500 mg/kg b.w.)
significantly decreased the levels of TBARS. To examine molecular factors that regulate inflammation, the pro-
tein expression of NF-kB and COX-2 were measured through immuno-histochemistry. Compared with the nor-
mal group (G1), the expression of NF-kB and COX-2 were clearly increased in G2. COX-2 and NF-xB were
expressed even higher in groups pretreated with CGE compared to G2. In conclusion, our data show that
Canavalia gladiata has inhibitory and protective effects on gastric inflammation induced by alcohol treatment

in SD rats.
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Table 1. Histopatological score index of gastric inflammation

Score 0 No inflammatory response in mucosa and submucosa.

Score 1 Mild infiltration of neutrophils in submucosa and lower mucosa but no gastric epithelial change.

Moderate infiltration of neutrophils and macrophages in mucosa as well as submucosa and focal necrosis of gastric

Score 2 epithelia.
Score 3 Severe infiltration of neutrophils and macrophages in mucosa and submucosa, and multifocal necrosis of gastric
epithelia.
Score 4 Severe infiltration of neutrophils and macrophages in mucosa and submucosa, and massive necrosis of the great
part of gastric epithelia.
Severe infiltration of neutrophils and macrophages in mucosa, submucosa, and muscle layer, massive necrosis of
Score 5 . . . 1
all part of gastric epithelia, and presence of edema, erosion, and ulcer.
s W 232 334 dAs HASAT d8d 58S 1 €13t & Duncan’s multiple range testE ©]-&3to] A1% A=
E % ABC(avidin-biotin-peroxidase complex) W< A} o p<0.05 FFEAA FIdAY RS AZs ).
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Fig. 1. Effect of Canavalia gladiata extracts (CGE) on gastric mucosal damage in rats submitted gastric inflammation induced
by acute alcohol treatment. G1 (normal group), G2 (gastric inflammation induced by alcohol), G3 (gastric inflammation induced by
alcohol and pretreatment of lansoprazole 30 mg/kg b.w), G4 (gastric inflammation induced by alcohol and pretreatment of CGE 250
mg/kg b.w), G5 (gastric inflammation induced by alcohol and pretreatment of CGE 500 mg/kg b.w) groups.



8 1 a
S
5 b
o bc
£
g ]
]
d
2] c
0
G1 G2 G3 G4 G5

Fig. 2. Effect of Canavalia gladiata extracts (CGE) on ulcer
index (%, gastric lesion/total areax100) in rats submitted
gastric inflammation induced by acute alcohol treatment. G1
(normal group), G2 (gastric inflammation induced by alcohol), G3
(gastric inflammation induced by alcohol and pretreatment of lan—
soprazole 30 mg/kg b.w), G4 (gastric inflammation induced by
alcohol and pretreatment of CGE 250 mg/kg b.w), G5 (gastric
inflammation induced by alcohol and pretreatment of CGE 500
mg/kg b.w) groups. The results were presented means=SD.
Different letters show a significantly difference at p<0.05 as de-
termined by Duncan’s multiple range test.

2o AA WA 1.13+080%% AP HET(G2)3} vl st
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N A THp<0.05)(Fig. 2).
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Fig. 3. Effect of Canavalia gladiata extracts (CGE) on gastric
acid volume in rats submitted gastric inflammation induced
by acute alcohol treatment. G1 (normal group), G2 (gastric in—
flammation induced by alcohol), G3 (gastric inflammation induced
by alcohol and pretreatment of lansoprazole 30 mg/kg b.w), G4
(gastric inflammation induced by alcohol and pretreatment of
CGE 250 mg/kg b.w), G5 (gastric inflammation induced by alco—
hol and pretreatment of CGE 500 mg/kg b.w) groups. The results
were presented means = SD. Different letters show a significantly
difference at p<0.05 as determined by Duncan’s multiple range
test.

Gastric acid volume (mL)
&

T 80% ¢FL FEE 250 mg/kgS T3 G411
4°“‘:'H1 F2 1.02+040 mL, 2HFF 80% €2 F
500 mg/kgS FIE G5LEL 0.76+047 mLZ =73
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Fig. 4. Effect of Canavalia gladiata extracts (CGE) on histological observation by H&E staining in rats submitted gastric
inflammation induced by acute alcohol treatment. G1 (normal group), G2 (gastric inflammation induced by alcohol), G3 (gastric
inflammation induced by alcohol and pretreatment of lansoprazole 30 mg/kg b.w), G4 (gastric inflammation induced by alcohol and
pretreatment of CGE 250 mg/kg b.w), G5 (gastric inflammation induced by alcohol and pretreatment of CGE 500 mg/kg b.w) groups.
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Table 2. Effect of Canavalia gladiata extracts (CGE) on his-
topathological score of gastric inflammation in rats submitted
gastric inflammation induced by acute alcohol treatment

Group Drug and dose Score
Gl 0.5% CMC 0
G2 0.5% CMC 3.75+0.96"
G3 Lansoprazole 30 mg/kg b.w 1.50+1.29
G4 CGE 250 mg/kg b.w 3.00+£0.82"
G5 CGE 500 mg/kg b.w 2.50+0.58"

G1 (normal group), G2 (gastric inflammation induced by alco—
hol), G3 (gastric inflammation induced by alcohol and pretreat-
ment of lansoprazole 30 mg/kg b.w), G4 (gastric inflammation
induced by alcohol and pretreatment of CGE 250 mg/kg b.w),
G5 (gastric inflammation induced by alcohol and pretreatment
of CGE 500 mg/kg b.w) groups. The results were presented
means = SD. Different letters show a significantly difference at
p<0.05 as determined by Duncan’s multiple range test.

2 gRov ¢3e&H HA9S A A ET
(G2)& 37509622 frolx o= 7} EUthp<0.05). &
”EHZ—TL(GS)% 150+1.292 G227 BHlwsle] §o7 o

ZaEar, £ AFF 80% ¢HE FEE 250 2 500
mg/kg Fojd & 747} 3004082 2 25040582 =4 5
Atk ol G21EFH RS W ihste TS #E
T g Aoy BAHOE Fo)HQl TAE HolAe &

Hp<0.05)(Table 2).
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Fig. 5. Effect of Canavalia gladiata extracts (CGE) on TBARS
levels of gastric mucosa in rats submitted gastric inflamma-
tion induced by acute alcohol treatment. G1 (normal group),
G2 (gastric inflammation induced by alcohol), G3 (gastric in-
flammation induced by alcohol and pretreatment of lansoprazole
30 mg/kg b.w), G4 (gastric inflammation induced by alcohol and
pretreatment of CGE 250 mg/kg b.w), G5 (gastric inflammation
induced by alcohol and pretreatment of CGE 500 mg/kg b.w)
groups. The results were presented means = SD. Different letters
show a significantly difference at p<0.05 as determined by Dun-—
can’s multiple range test.

6.36+2.22 nmol/g ©. & AWYHZ%% o2l Aol & Hol
2] F9Fo L} 500 mg/ke S 3 GH1E-L 4.06+0.78 mol/
go 2 xEA lansoprazole 30 mg/kg T o F<d
zlol 7} g ARZ Az viste HAFEASS &
018} TH(p<0.05)(Fig. 5).
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Qo) AEZ g% A
=S 5o G4 G5—7L°ﬂ/\1" AP =T(G2)o] vl

G4

AT

Fig. 6. Effect of Canavalia gladiata extracts (CGE) on expression of COX-2 and NF-xB in rats submitted gastric inflammation
induced by acute alcohol treatment. G1 (normal group), G2 (gastric inflammation induced by alcohol), G3 (gastric inflammation induced
by alcohol and pretreatment of lansoprazole 30 mg/kg b.w), G4 (gastric inflammation induced by alcohol and pretreatment of CGE
250 mg/kg b.w), G5 (gastric inflammation induced by alcohol and pretreatment of CGE 500 mg/kg b.w) groups.
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