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Effect of Toosendan Fructus on Chronic Acid Reflux Esophagitis Rats

Jin A Lee#, Mi—Rae Shin, Jeong Won Choi, Seong—Soo Roh”

Department of Herbology, College of Korean Medicine, Daegu Haany University, Republic of Korea

ABSTRACT

Objective : Reflux esophagitis (RE), one of gastroesophageal reflux disease (GERD), is a disease that causes inflammation
due to reflux of stomach contents such as stomach acid and pepsin due to the unstable gastroesophageal sphincter,
and is currently increasing worldwide, The currently used treatment for reflux esophagitis has various side effects,
Therefore, in this study the effect of Toosendan Fructus extract on chronic acid reflux esophagitis in rats was evaluated
in order to find a new treatment material for reflux treatment.

Methods : After inducing reflux esophagitis through surgery, the group was separated and the drug was administered
for 2 weeks; Normal rats (Normal, n=8), chronic acid reflux esophagitis rats (Control, n=8), Toosendan Fructus 200
mg/kg body weight/day—treated chronic acid reflux esophagitis rats (TF, n=8). After, we were taken esophageal tissue
and esophageal mucosa damage was identified, and analyzed the expression of NADPH oxidase, AP—1/MAPK-related
proteins, and tight junction proteins by western blot in esophageal tissue,

Results : Toosendan Fructus administration significantly protected the esophageal mucosal damage of reflux esophagitis,
Also, Toosendan Fructus significantly reduced the expression of NADPH oxidases (NOX2 and p22™"®) and AP—1/MAPK—
related proteins (c—Fos, c—Jun, p—p38, p—ERK, and p—JNK). In addition, it significantly increased the expression
of tight junction proteins (Occludin, Claudin—3, and Claudin—4),

Conclusions : These results suggest that Toosendan Fructus reduced damage to the esophageal mucosa by protecting
the esophageal mucosa by upregulating tight junctions proteins as well as inhibiting the AP—1/MAPK pathway
through reducing NADPH oxidases expression,

Key words : Chronic acid reflux esophagitis, Toosendan Fructus, inflammation, tight junction
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c—Jun % c—Fosx Cell Signaling Technology, Inc.
(Beverly, MA, USA)ollA Fdste] ARt om, 224314
L GeneTex, Inc. (Irvine, LA, USA)o|A F+dste] AL&3}
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(mg/g)

= ug
Controlat thH] Alx=9] B¥o] 53%
A < &9l

2 gl Age] 2A MAE Ae

Fgseh, 4T A=
(Innerview Co., A, 3=t) T21Y
2919 WAS ZHT T, obd AL ol g3l &4 WAL
et ot
_ Ax &g uy
é]E 51_\."/})]- H]g (%) 4—]5 Zji_“ Eﬂ;_(:]' 100
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Fructus
7] 93 100 mM Tris—HCI (pH 7.4),
5 mM Tris—HCI (pH 7.5), 2 mM MgCls, 15 mM CaCls Sample
L . (mg/g)
(tissue grinder) Toosendan Fructus 4,05 + 0.12 2.15 £ 0.06
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Gross mucosal damage ratio (%)
o

Normal Control TF

Control TF
Fig. 1. Surgical induction of chronic acid reflux esophagitis.
A representative gross image; (A), esophageal ulcer ratio; (B). All data are expressed means=SD (n=8). Normal rats; Normal, chronic acid

reflux esophagitis rats; Control, Toosendan Fructus 200 mg/kg body weight/day—treated chronic acid reflux esophagitis rats; TF. Significance:
5 ¢ 0.001 vs. Normal group, **p { 0.01 vs. Control group.

Normal

Table 2. Changes in Body Weight and Food Intake

Body weight (g) Food intake
Initial Final Change (z/day)
Normal 265.78 + 16.52 359.11 + 26.92 93.34 + 25.27 11.74 + 1,92
Control 146.67 + 8,04 166.20 + 17,09 19.53 + 13.65"* 5.89 + 1,33"
TF 145.89 + 16.21 185,29 + 24,03 39,40 + 20,96 7.39 + 1,96%

Data are presented as mean=+SD (n=8). Normal rats; Normal, chronic acid reflux esophagitis rats; Control, Toosendan Fructus 200 mg/kg
body weight/day—treated chronic acid reflux esophagitis rats; TF. Significance: **p ¢ 0.001 vs. Normal group, *p { 0.05 vs. Control group.

Eday 1 B.W. Ogain B.W.

150 - ¥ W

100 A

50 1

Body Weight Change (% of day 1)

Normal Control TF
Fig. 2. Body weight change.

All data are expressed means=+SD (n=8). Normal rats; Normal, chronic acid reflux esophagitis rats; Control, Toosendan Fructus 200 mg/kg
body weight/day—treated chronic acid reflux esophagitis rats; TF. Significance: *p € 0.01 vs. Normal group, "'p € 0.01. "'p € 0.001 vs. 1 day.
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Fig. 3. Expression of NADPH oxidase proteins in esophagus.
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All data are expressed means=*SD (n=8). Normal rats; Normal, chronic acid reflux esophagitis rats; Control, Toosendan Fructus 200 mg/kg
body weight/day—treated chronic acid reflux esophagitis rats; TF. Significance: *p ¢ 0.01, *p { 0.001 vs. Normal group, **p ¢ 0.01,

Fokok

p { 0.001 vs. Control group.

5. A= 27 Y AP-1/MAPK 99| W3z 2

A 27 Yo A AP-1 g A Q] c—Fos, c—Junet MAPK
chei g ol p—p38, p—ERK ¥ p—JNK Tl 93-S shelstg
t}, c—Fos2t c—Jun® T&-& Normala 8] Controli-ol Al
40% (p<0.01) o] 2A F7k3k ¥k Control HH] TF
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Fig. 4. Expression of AP—1/MAPK proteins in esophagus.
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All data are expressed means=*SD (n=8). Normal rats; Normal, chronic acid reflux esophagitis rats; Control, Toosendan Fructus 200 mg/kg
body weight/day—treated chronic acid reflux esophagitis rats; TF. Significance: *p ¢ 0.01, *p { 0.001 vs. Normal group, **p ¢ 0.01,
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p { 0.001 vs. Control group.
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6. A% Z& Y tight junction T2 W=k BA

Al 22 YolA tight junction @A <Ql Occludin, (p€0.001) F-ol5HA AsIct ¥ Controlwt W] TFL

= U
Claudin—3 ¥ Claudin—49] &2 #2154t Normald
8] Control#olA Occludin®} Claudin—42] &&-L ¢F 20%
(p<€0.01) F9JatAl AR 2, Claudin—32] HHA-2 41%

o A= Occludin 30% (p<0.001), Claudin—3 32%(p<0.01),
Claudin—4 23% (p<0.01) &-2J5}4 Z7}5+4 e (Fig. 5).
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Fig. 5. Expression of tight junction proteins in esophagus.
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All data are expressed means=+SD (n=8). Normal rats; Normal, chronic acid reflux esophagitis rats; Control, Toosendan Fructus 200 mg/kg
body weight/day—treated chronic acid reflux esophagitis rats; TF. Significance: ”p {0.01, mp { 0.001 vs. Normal group, **p ¢ 0.01,

Fokok

p € 0.001 vs. Control group.
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-
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NADPH oxidase (NOX)= 98 9] t}oFst x}=of <3 &
A ALAZE (reactive oxygen species; ROS)E HAA 7= &
22X NOX E3AE gp91™™™ (NOX2), p22°™™*, pa7”"™,
P67, p40Pt B o2 o] RojA] glon, 9io| 2T 9
3 B3t i ROSS wEojlcH ™ NOXel| o3 A=
ROS+= A8ty AEHAE FdetA =, oA §3d 4
34 A2EHAE 353 DS #H o] IS H opy ) ohFst
Aske gursl 71229l 71He] "Eokn A A Yot 2
AFoMLe Ax 237 Y NOX2 U p22™e] w5g 3els}
gov, 1 A3 IRA A= 98 F7E NOx2 %
p227' o] WHo| I T FEES ATFFTFOEZN NOX2
2 p22" ] Wgo] JojsiA At AL SISkt (Fig. 3).



JIleF7F 9 9=

ol JIFET FEE°] A AEHAE §83= NADPH
oxidase?] & A= Ao E ALRHT
MAPKE @%5°l #ost= &2 F 32 ERK, JNK,

p38 59| ATHIARE 7HA T Qlon, 24 Ato|E7Ile)
2 e 283 ERKE A2 9] *S‘%J—’—]r 2 4a A7} Lo
B = A% AES 9 Sushs gelo] Hu, INK 2
p38L YRE ] = AEHA AE Ay WP B
S0l MAPKS] B4& ZHsl 70| 4% Wes zde7]
Q3 FHarz AAHT Y B UGN R4
A= ratol A JIETF FE2EL FoFozn AN2EAR
2l c—Fos, c—Jun @ MAPK Q12+9] #Hdg §oj5t7] o5t
don, olfa AT JIHT FEE0] MAPK A2E oA
FozM Am Fure] &AL FaAFE oz BEHEg
(Fig. 4).

d2d ddojzt B2l tight junction T2 A
29} A Alolo] AL AAGE T BEA 2N AET
o Bzt M 39| ¥ 53 9 o]F A EFolF, A= Y
AsAY, e Ay 59 7152 A Tight
junction & 7} & HAH Occludine I W3 J=71 A
B34 71540 22 Bl e AR A Y, 4]
=golA A= Hute] ado] oby|HW Abn 2 Wy Az
Aol A tight junction®] EARE WAYAZIH, o tight
junction o] A2 GEFTH) B AN JIFT =
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(Fig. 5).
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