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Crab Water Extrct Ameliorates Reflux Esophagitis in Rats

Hyeon—-Hwa Naml, Yun—Soo Seol, Jun—Ho Songl, A Yeong Leel, Pureum Nohl,
Byeong Cheol Moon'’, Ji Hye Lee'™

"Herbal Medicine Resources Research Center, Korea Institute of Oriental
Medicine

’College of Korean Medicine, Semyung University

ABSTRACT

Objectives: In this study, we aim to demonstrate an effect of crab water extract (CWE) on reflux esophagitis (RE)
using lipopolysaccharide (LPS)-induced Raw 264.7 cell and rat model.

Methods: To investigate on LPS-induced Raw 264.7 cell, CWE was co-treated with LPS. CWE suppressed Nitric Oxide
(NO) production which increased by LPS treatment. Also, CWE showed no cytotoxicity at the concentrations range
from 500 ug/mé to 2000 ug/m¢. Next, to investigate the protective effects of CWE on RE rat model, eighteen rats
were divided in to three groups: sham group, reflux esophagitis group, and reflux esophagitis pre-treated with 100
ma/kg CWE 1 h before surgery. RE was induced by a pylorus and forestomach ligation operation and all rats were
sacrificed after 4 h 30 min from surgery.

Results: In gross examination, the CWE administration attenuated esophageal mucosal injury upon histological
evaluation of reflux esophagus of rats. The CWE downregulated the expression levels of proteins related to
inflammation, such as COX-2 and TNF-a in the esophagus tissue. In addition, the CWE suppressed the NF-kB and IkB-
o activation.

Conclusions: Based on these findings, we concluded that CWE could possess protective effect against damage to the
esophagus due to reflux esophagitis.
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EZcglol COI (mtDNA cytochrome c¢ oxidase
subunit I) 72 BAL B3] d714ES SRS
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2. NxzAEE& 9 Nitric oxide (NO) AAAF A

Raw 264.7 AM|ZE(ATCC, Rockville, MD, USA)=
10% Fetal Bovine Serum (FBS)E 7St Dulbecco’s
Modified Eagle Medium (DMEM) HiZ|2 37C, 5%
COy0l ZAA vieFsIItt. Raw264.7 AIEE 96 well
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1000, 2000 pg/ml %2 W A5=2E A2 147
Zo] 1 pg/mle] LPSE AlEo| Al 24A17F H<t
sttt MEAESL Cell counting Kit-8& o]¢
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The gross mucosal damage ratio (%)
= [width of area with esophageal mucosal injury (mn
%) /width of total area of esophagus (m*)] X 100
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6. Western blot assay

A& Ao 100 mM Tris—HCI (ph 7.4), 5 mM
Tris=HCl (pH 7.5), 2 mM MgCl,, 15 mM CaCly,
0.1 M DTT, 1.5 M sucrose, protease inhibitor cocktail
2 o]Fo7 x4 lysis bufferE 7}510] tissue grinder2
wafotolet, Bl 30:=7T ice AollA BEEAITL A4
2eE Foll AEES ZARE TS 2t o
Al M2 lysis buffer (50 mM 2-[4-
(2-hydroxyethyl)—1-piperazyl] ethanesulfonic acid (pH
7.9), 50 mM KCl, 0.3 mM NaCl, 0.1 mM EDTA, 1
mM DTT, 0.1 mM PMSF, 10% glyceroDE 3713l
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1:100002.2 4204 2417t ¥E8 & Bio—Rad imaging
software (Bio—Rad Laboratories, Inc, USA)E ©]-&5}

o band imageE 45t

7. SAAE

Aol A Hd + FFEAE YR,
o] SAA 79782 ANOVA one-way 4
o]-835}9 2™, Duncan’s multiple range test Foil
o2t p0.05 FFolA FAA ol AFS

. Ax}

P ArFEEY AxsAdS B7iskl flsl Raw
264.7 AZo]| Aalstn NZEAZELS =A5IYc A
A3k, g e 2000 wg/ml) HE7HA] Raw
2647 Azl TiFt olmlg S4e vehiA ekt
(Fig. 1A).

2. NO AAF =4

Raw 264.7 Al&o] LPSE AH=|gt Ay, NO A=
o] frolstAl F7styiet. Wi LPS Aeltel H|wshy
S o i g4F2% 500, 1000, 2000 wg/m AT
27y 8%, 13%, 41%2] sk °1EZ<1 NO A4

a9 B} (Fig. 1B)
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Fig. 1. Cell viability (A) and NO production (B) of CWE in RAW 264.7 cells. Raw 264.7 cells were treated
with CWE (500, 1000, 2000 ug/mf) and LPS (1 ug/md) for 24 h. "P<0.001 vs normal cells: = P<0.001

vs LPS—treated cells.
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Fig. 2. Effects of CWE on esophagus tissues in rats induced reflux esophagitis. Image of esophageal damages
(A) and the damage ratio (B) were investigated in different three group: N, normal group; Veh, reflux
esophagitis group; CWE 100, reflux esophagitis + CWE 100 mg/kg group. ~ P<0.001 vs Veh group.

14

et ppERelZo s taant Hwstel Ax
Aol geAEst daE AL BAY 4 A9l Fig

3).



a9 691 AR Andel U B 255322 RoatD
Nam et al, Crab Water Extrct Ameliorates Reflux Esophagitis in Rats

N CWE 100

Fig. 3. The histological change evaluation in different group: (A) N, Normal group; (B) Veh, reflux esophagitis
group; (C) CWE 100, esophagitis + CWE extract 100 mg/kg group.
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Fig. 4. Inhibition effects of CWE on the expression of COX-2 protein (A) and TNF-a cytokine (B) in
esophagus tissues. N, normal group; Veh, reflux esophagitis group; CWE 100, reflux esophagitis +
CWE 100 mg/kg group. ##P<0.01 VS normal group.
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mg/kg group. ##P<0.01 vs normal group and *P<0.05 vs vehicle group.
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Cifetstef
Fig. 5. Inhibition effects of CWE on the expression of p-I«Ba (A) and p~NF-xBp65 (B) in esophagus
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