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ABSTRACT

Objectives : The present study was conducted to evaluate protective effects of Combined Extract of young
persimmon fruit and citrus peel (PCM) in Reflux Esophagitis(RE) rats.

Methods : Twenty—four Sprague—Dawley (SD) rats were divided four groups and each group had six rats ;: Normal
group, RE control group, RE group treated PCM 50 ,100 mg/kg body weight group. Reflux esophagitis was induced
that tied the pylorus and fundus in SD rats stomach, PCM was administered at 50, 100 mg/kg body weight 2
hrs prior to induction of RE, After 6 hrs, the effects of PCM treated rats were compared with those of normal
and control rats, We have performed an analysis such as pH of stomach secretion, oxidative stress biomarkers
in serum, and western blot,

Results : The increased esophageal mucosa damage by RE was markedly improved by PCM treatment in a dose—
dependent manner, Also, the administration of PCM decreased the elevated serum reactive oxygen species (ROS)
and peroxynitrite (ONOO) in serum. The protein expressions of anti oxidant such as SOD, catalase, GPx
exhibited down—regulation by PCM treatment in tissues, And, PCM effectively reduce inflammatory cytokines
such as inflammation—related proteins cyclooxygenase—2 (COX—2), inducible nitric oxide synthase (iNOS), Tumor
necrosis factor—a (TNF—ga), interleukin—6 (IL—6) in RE rats, In addition, NF¢kB and p—I«Ba were decreased in
PCM—adiministrated RE rats, But there was no difference on stomach secretion pH between reflux esophagitis
rats and PCM administration rat group.

Conclusions : In conclusion, administration of PCM (50, 100 mg/kg body weight) made esophagus have less inflammation
and injury by decreased NFxB path way. These findings suggest that PCM could have Improving effects on

reflux esophagitis,
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Fig. 1. Effects of PCM extract on optical change of esophagus
tissues in rats

(A) Normal rat (B) reflux esophagitis rat (C) reflux esophagitis rat
treated with PCM 50 mg/kg body weight (D) reflux esophagitis rat
treated with PCM 100 mg/kg body weight, PCM was administered at
50, 100 mg/kg body weight 2 hrs prior to induction of RE, After 6 hrs,
the effects of PCM treated rats were compared with those of normal
and control rats, All data are expressed means = SEM, n=6 rat per group.
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Fig. 2. Effects of PCM50, PCM100 on the gross mucosal injury ratio
change esophagus tissues of reflux esophagitis rat.

Normal rat; Nor, reflux esophagitis rat; Con, reflux esophagitis rat
treated with PCM 50 mg/kg body weight; PCM50, reflux esophagitis
rat treated with PCM 100 mg/kg body weight; PCM100, PCM was
administered at 50, 100 mg/kg body weight 2 hrs prior to induction
of RE. After 6 hrs, the effects of PCM treated rats were compared
with those of normal and control rats. All data are expressed means
+ SEM, n=6 rat per group. Significance: <001 vs, reflux
esophagitis rat, reflux esophagitis control group significance was
compared to Normal group ("**p{0.001)
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BA T A4EY 9 #ulEY pHE 5738% 244 3.30
0.20 22 EHEHUL, 2L 2.13 + 0.05, F27 2
EdFEES 50mg/kg, 100mg/kg &2 A3t FEFAAFL
Z¥7y 2,93 £ 0.24, 2.94 + 0.259] pHE Uehyo] pH} &
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Fig. 3. Effect on gastric acid pH in reflux esophagitis rat treated
with PCM.

Normal rat: Nor, reflux esophagitis rat; Con, reflux esophagitis rat
treated with PCM 50 mg/kg body weight; PCM50, reflux esophagitis
rat treated with PCM 100 mg/kg body weight; PCM100. PCM was
administered at 50, 100 mg/kg body weight 2 hrs prior to induction
of RE., After 6 hrs, the effects of PCM treated rats were compared
with those of normal and control rats, All data are expressed means
+ SEM, n=6 rat per group.
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Fig. 4. ROS and ONOO™ in serum.

Oxidative stress biomarkers reactive oxygen species(ROS) and
peroxynitrite(ONOO ) in serum, Normal rat; Nor, reflux esophagitis
rat; Con, reflux esophagitis rat treated with PCM 50 mg/kg body
weight; PCM50, reflux esophagitis rat treated with PCM 100 mg/kg
body weight; PCM100, PCM was administered at 50, 100 mg/kg body
weight 2 hrs prior to induction of RE, After 6 hrs, the effects of
PCM treated rats were compared with those of normal and control
rats. All data are expressed means = SEM, n=6 rat per group.

Significance: p<0.05, ~ p<{0.001 wvs. reflux esophagitis rat. reflux
esophagitis control group significance was compared to Normal group
#p<0.01, *p<0.001)

— Vol. 31 No. 1, 2016

»

AxxZ9] SOD, Catalase ¥ GPx T3

X

r-|u:

A= ZZH oA western boltS AA|3te] ARG T o
¢l SOD, Catalase®} GPxE &#A3lgtt. 1 23} SODE=
At (1,00 £ 0,11 (p<0.05)) Bk =2+ (0.79 + 0.03)
oz o] §oA A TASHAT iRl vk
Hozt Ay B2E2ELS 50mg/kglE AT FERAT
(0.82 £ 0.04)2 S7Fte= AFS B9on 24 X9 &
FFEES 100 mg/kg2 AT AFEFAL (0.84 + 0.06
(»<€0.09)2 794 IA w2 HAS HAcH(Fig. 5B).
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28k, gzl Hgte W23 WY EFFE2ES 50 mg/
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SFEEAT (0.78 £ 0.03 (p<0.05) F94 A F7st
o] SOD¢}t #& Fdoz yehgthFig. 5C).

GPxolA+= AAME (1.00 + 0,11)°] B]g}e] = (0.58
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o] Hgte] W23t Xn EFSFEES 50mg/kglE Agh
GERAT (0.64 + 0.05)2 F7I8ke AFS Ko g2
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Fig. 5. Expression of anti—oxidant enzyme in esophagus.

Western blot analysis of SOD, CAT, GPx, B—actin expression; (A),
SOD; (B), Catalase(CAT); (C), GPx; (D). expression levels in the
esophagus. Normal rat.: Nor, reflux esophagitis rat: Con, reflux
esophagitis rat treated with PCM 50mg/kg body weight; PCM50,
reflux esophagitis rat treated with PCM 100 mg/kg body weight;
PCM100, PCM was administered at 50, 100 mg/kg body weight 2 hrs
prior to induction of RE, After 6 hrs, the effects of PCM treated rats
were compared with those of normal and control rats, All data are
expressed means® SEM, n=6 rat per group. Significance: p<0.05,
p<0.01 vs, reflux esophagitis control rat. reflux esophagitis control
group significance was compared to Normal group (*p<0.01)
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Fig. 6. Expression of inflammation—related proteins in esophagus.
Western blot analysis of p—IxkBa, NFgB, p—actin, Histone expression;
(A) Phosphorylation inflammtion—related proteins NFkB inhibitor
alpha (p—IkBa); (B), nuclear factor kappa B (NFkB); (C) expression
levels in the esophagus. Normal rat; Nor, reflux esophagitis rat; Con,
PCM 50 mg/kg body weight reflux esophagitis rat; PCM50, PCM 100
mg/kg body weight reflux esophagitis rat; PCM100, PCM was
administered at 50, 100 mg/kg body weight 2 hrs prior to induction
of RE. After 6 hrs, the effects of PCM treated rats were compared
with those of normal and control rats. All data are expressed means
+ SEM, n=6 rat per group. Significance: p<0.05 vs, induced reflux
esophagitis rat. reflux esophagitis control group significance was
compared to Normal group ("p<0.05, #p<0.01)
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Fig. 7. Expression of inflammtion—related proteins in esophagus.
Western blot analysis of COX—2, iNOS, IL—6, f—actin expression; (A),
inflammation—related proteins cyclooxygenase—2 (COX—2); (B),
inducible nitric oxide synthase (iNOS); (C), Tumor necrosis factor—a
(TNF—a); (D), interleukin—6 (IL—6); (F), expression levels in the
esophagus, Normal rat; Nor, reflux esophagitis rat; Con, reflux
esophagitis rat treated with PCM 50mg/kg body weight; PCM50,
reflux esophagitis rat treated with PCM 100 mg/kg body weight;
PCM100, PCM was administered at 50, 100 mg/kg body weight 2 hrs
prior to induction of RE, After 6 hrs, the effects of PCM treated rats
were compared with those of normal and control rats. All data are
expressed means+SEM, n=6 rat per group. Significance: p(O 05,
Wp(O,Ol vs. reflux esophagitis rat, reflux esophagitis control group
significance was compared to Normal group ("p<0.05, ¥p{0.01)
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