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The Anti-inflammatory Effects of Golden Apple Snail
(Pomacea canaliculata) in Reflux Esophagitis Model

Nam, Hyeon Hwa - Ryu, Seung Mok - Yang, Sungyu - Kim, Wook Jin -
Moon, Byung Cheol - Seo, Yun-Soo

Reflux esophagitis (RE) is a common gastrointestinal disease observed at all ages,
which seriously affects the quality of life. In this study, we investigated the anti-
inflammatory effects of Pomacea canaliculata extract (PCE) using the experimental
RE rat model. RE was induced by a surgical procedure. The rats were randomly
divided into 4 groups: normal group, RE group, PCE group (RE treated with PCE,
100 mg/kg), positive control group (RE treated with ranitidine, 40 mg/kg). We
performed the histological examination and measured the expression of tight
junction complex and inflammatory mediators using western blot analysis. The
phenotypes of RE were attenuated by PCE treatment. PCE administration signi-
ficantly reduced esophageal mucosal damage and protected tight junction confirmed
by claudin-5. Furthermore, PCE treatment reduced inflammatory reaction by
inhibiting the expression of COX-2 and TNF-a. PCE treatment, also, reduced
translocation of NF- x B into nuclear and I x B-« phosphorylation at the same
time. Our findings indicate that PCE has the potential as a novel therapeutic agent
to inhibit RE by protecting mucosal damage and regulating inflammatory reactions
mediated by NF- x B signaling.

Key words : anti-inflammation, claudin-5, NF- xB, Pomacea canaliculata, reflux
esophagitis
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Fo H2F BolMi 4L o8, Wo| f71% AMelM 7bg Bol ALgSHE Wil

-9 ol(Golden Apple Snail, Pomacea canaliculata)y= A+3H$-73 O]T/]-(Ampullariidae)ﬂ &
= AAFEEA dALAA FE AXEte 2o g2 HalEo] THLiu et al, 2018).
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5. Western blot assay

88

® 4% %22 NE-PER™ Nuclear and Cytoplasmic Extraction Reagents kit

=
(Thermo Fisher Scientific, Rockford, IL, USA)

A

25}

94 gkgkot,

LSD A}

)
=<

=

2l

}o] ChemiDoc (Bio-
=i}

9

2 ool wet Al
EE BRI E PR RE
EERE

3L
A

[e)
ANOVA &4

Al 4C A overnight
j s

ECLE A&

-

.

3}
=

sed A
Fol

o)&
2ke] %

=

=

12} &4 o}
20

5

_g]

o
T

ngdt

ulhs} o],

o

i

kel
AN

+ ¥F A5 Yehlen FAAE= SPSS v12.0 (SPSS

-

o

o

1

A Aol A 2413 ¥R

35 &

Z

3} blocki

S

1

<1
=

Q]
=

A <k
RAD, CA, Hercules, CA)

s

)

o,

93 P<0.05
kel Fol 49%

31T}, Fig. 10014 B

23

o]

|

FAtt.
o

<
T

e}
=]

5% skim milkS ©]-&
3]
A A

st
o] T A= 90%2]

sl

FFo] S 10% SDS-PAGE gel2 #2133 4

Inc., Chicago, IL, USA)E ©]-&3}

[e]

6. EAIA 2

o

=
A2

=
o

=

€}
=

=

=

o) Aol 32l TkFig. 2).

Bl

No
BB

o



GeEel FE= AR A=Y dA 2% 89

A RE-induced rats
RE PCE100 R 40

9 10
—

|I‘III|III|I1II|III'I|I'III]IIH11I‘I'I|'III1PII‘I
T

70 T

60 - T

50 -

40 - e

30 A

Lesion ratio (%)

20 -

10 -

N RE PCE 100 R 40

RE-induced rats

Fig. 1. Effects of PCE on esophagus tissues of rats induced esophagitis. (A) Morphologic
changes and (B) lesion ratio (%) in esophageal mucosa of reflux esophagitis
induced rats. The gross esophageal evaluation in different group: N, Normal
group; RE, induced esophagitis group; PCE100, induced esophagitis + PCE 100
mg/kg group; R40, induced esophagitis + ranitidine 40 mg/kg.

" P <0.001 vs normal group; ***P<0.001 vs RE group.
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PCE 100 R 40

Fig. 2. Histopathological changes of esophageal mucosa in reflux esophagitis rats by
staining hematoxylin & eosin. The histological change evaluation in different
group: N, Normal group; RE, induced esophagitis group; PCE100, induced eso-
phagitis+PCE 100 mg/kg group; R40, induced esophagitis +ranitidine 40 mg/ke.

3. Claudin-5 (tight junction protein) 3% #3}
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Fig. 3. The PCE improved claudin-5 protein expression level in reflux esophagitis rats. N,
Normal group; RE, induced esophagitis group; PCE100, induced esophagitis + PCE
100 mg/kg group; R40, induced esophagitis + ranitidine 40 mg/kg.

#P<0.05 vs normal group.
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Fig. 4. Inhibition effects of PCE on the expression of (A) COX-2 protein and (B) TNF-a
cytokine in esophagus tissues. N, Normal group; RE, induced esophagitis group:
PCE100, induced esophagitis + PCE 100 mg/kg group; R40, induced esophagitis +

ranitidine 40 mg/kg.
#P<0.01 VS normal group; * P<0.05 and **P<0.01 VS RE group.
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Fig. 5. Inhibition effects of PCE on the expression of (A) p-lkBa and (B) p-NF-xBp65 in
esophagus tissues. N, Normal group; RE, induced esophagitis group; PCE1Q0,
induced esophagitis + PCE 100 mg/kg group; R40, induced esophagitis + ranitidine
40 mg/kg. ¥*P<0.01 vs normal group; *P<0.05 and **P<0.01 vs RE group.
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