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Effects of Jwa Kum-Whan on Reflux Esophagitis in Rats

Min-koo Shin, Eui-su Kim, Tae-ryun Kim. Hyun-chan Lim, Young-su Lee
Dept. of Internal Medicine, College of Korean Medicine, Dong-Shin University

ABSTRACT

Objectives: This study was designed to investigate the effects of Jwa Kum-Whan (JKW) on reflux esophagitis in rats.

Methods: Forty rats were divided into five groups: a sham group (with no medication and only treated with ventrotoby):
a group with reflux esophagitis (RE): a pantoprazole group (treated with 30 mg/kg pantoprazole per day for two weeks): a
JKW280 group (treated with 280 mg/kg JKW per day for two weeks): and a JKW5H60 group (treated with 560 mg/kg JKW
per day for 2 weeks). All rats fasted for 24 hrs and then were induced with RE by the oral administration of indomethacin
and by a pylorus and forestomach ligation operation. After 8 hrs, the rats were sacrificed. We measured body weight, gastric juice
pH, gastric volume, antioxidant activity, and cytokine and made a histologic examination of the esophagus and the stomach.

Results: The weights of the rats in each group were not significantly different. The gastric juice pH significantly increased
in the JKW560 group and the pantoprazole group compared with the RE group. Gastric volume significantly decreased in the
JKW560 group compared with the RE group and the pantoprazole group. SOD activities significantly increased in the JKW280
and JKW560 groups compared with the RE group. Catalase activities significantly increased in the pantoprazole group and the
JKW560 group compared with the RE group. TNF-a significantly decreased in the JKW280 and JKW560 groups compared
with the RE group. IL-6 significantly decreased in the pantoprazole group and the JKW280 and JKW560 groups compared
with the RE group. Histologic examination of the esophagus and the stomach showed significant improvements in the
pantoprazole, JKW280, and JKW5H60 groups compared with the RE group.

Conclusion: Based on these results, it is concluded that JKW can prevent reflux esophagitis.

Key words: Jwa Kum-Whan (Zuojin wan), reflux esophagitis, pantoprazole, gastric volume, catalase, TNF-a, IL-6
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Table 1. Prescription of Jwa Kum-whan (JKW)

Herb name Scientific name Weight (g)
H OH Coptidis Rhizoma 240
eI Evodiae Fructus 40

Total amount 280




FAA 280 g= 12k 554 3,000 mleh A oF
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USA) 8 mg/kgs zondes o|-&3le] ZTFoIgt &
vt A 4l isoflurane(Hana Pham, Seoul, Korea)el
25%% 0, EFste] vl E AR ¥ B3 Fos
2 om AE NEEH A, 919 dubEyE ATA =R

o]

=z]

i
)=}

n

o o 2 odu oo
Sl
<l
ﬁi -
S
o
z

plot
N ru[m

Do
|+
[S\]

FReH, oA FEEE g8 AFNR F2 F
Eotat 285E St Awex MFEn 3
BalA 3 F caseR 4 2183 AR £4% 64
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ol & HH 3t 2 ‘I] E FHe &7 o5 3,000

2|3t

o]
rpmel| A 3087F GAE F FHO AedE

6A] 7ko]

497



80| 94FY A=Y &F ol 0jx=s S

serum separators ©]§-3ked 1.5 ml mle]Z2 FH
of A4 T ¥ -80 T 9T BaAsilth o] dA&
Al &2 3le cytokinee TNF-a(abcam, Cambridge,
USA), IL-6(abcam, Cambridge, USA)S =A 3311,
aksl A 223+ SOD(Dojindo, Kumamoto, Japan),
Catalase(abcam, Cambridge, USA)Z assay kit=
o] &-3led A AL Wl el wel 3k, &
7171 Elisa reder(BioRad, California, USA)Z
°]%ﬁ}°ﬂ‘ﬂr
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FFNA 29 A= AAE FEE oA
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paraffin: Xylene(1:38]&) | 147t ©}A] paraffine
Al IAE ARAZIY £33 (embedding) &
AA o 6 ume] A2 wAsle] slide ol 24S
Ay AzAZ

I‘IJ o> o

% Hematoxylin(Sigma, Missouri,
USA) &Eosin(Sigma, Missouri, USA)22 4A&
sladh Slide?] 7] 9lol X mounting medium
(Sigma, Missouri, USA)<& dojz=zml ¥ 23

cover glass F9ol 37|17} A7)A G2 Foaid
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SPSS statistics(IBM, New York, USA)& A}8-3}
Aok AY Ak 275 F7H 2FHAH(meant
SD)E 7|3k eh. FF3S] vias Jdu x| 24k
22X (one-way ANOVA)E FHAslH om, AHEAA
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K 49 A3 & 3§l°ﬂ A 3

& pHatel 214 siAI( p<0 05) 57} EscH(Table
2, Fig. 1).

Table 2. The Effects on Gastric Juice pH in Reflux Esophagitis Rats

Characteristics (n=8) Sham Pantoprazole  JKW280 JKW560
Gastric juice (pH) Mean 3.9 34% 2.7 3.1%
S SD 0.43 0.49 0.46 053

Sham : only treated ventrotomy group, RE : saline administered and stomach ligation treated group, Pantoprazole : Pantoprazole
administered (30 mg/kg/day) and stomach ligation treated group, JKW280 : Jwa Kum-Whan (JKW) administered (280 mg/ke/day)
and stomach ligation treated group. JKW560 : Jwa Kum-Whan (JKW) administered (280 mg/kg/day) and stomach ligation

treated group. Values are represented as mean=SD of elght rats.
: p<0.05).

. Statistically significance compared with RE group (
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Fig 1. The effects on gastric juice pH in reflux
esophagitis rats.

Sham : only treated ventrotomy group, RE : saline
administered and stomach ligation treated group,
Pantoprazole : Pantoprazole administered (30 mg
/kg/day) and stomach ligation treated group,
JKW280 : Jwa Kum-Whan (JKW) administered
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(280 mg/kg/day) and stomach ligation treated group.
JKW560 : Jwa Kum-Whan (JKW) administered
(280 mg/kg/day) and stomach ligation treated group.
Values are represented as mean+SD of eight rats.
* . Statistically significance compared with RE
group (* 1 p<0.05).

3. YUHEE 2KGastric volume) &8 &t

A& HE NS F 9 PBSE AAEY
HEES A F o9 FIE AT A3}
JKW 28022 JKW 5607 szl RE—Z—TJr P
o) 272l Pantoprazolew ®o <4 1A (p<0.01)
743k eH(Table 3. Fig. 2).

Table 3. The Change of The Gastric Volume in Reflux Esophagitis Rats

Characteristics (n=8) Sham RE Pantoprazole JKW280 JKW560
Gastric volume  (me/ke) Mean 0.8 1.9 1.5 0.8%%* 0.6%%*
8rKe SD 0.29 0.25 0.28 0.29 0.25

Sham : only treated ventrotomy group, RE : saline administered and stomach ligation treated group., Pantoprazole

Pantoprazole administered (30 mg/kg/day) and stomach ligation treated group, JKW280 :
administered (280 mg/kg/day) and stomach ligation treated group. JKW560 :

Jwa Kum-Whan (JKW)
Jwa Kum-Whan (JKW) administered

(560 mg/kg/day) and stomach ligation treated group. Values are represented as mean+SD of eight rats.

. Statistically significance compared with RE group
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Fig. 2. The change of the gastric volume in
reflux esophagitis rats.

Sham : only treated ventrotomy group, RE :
saline administered and stomach ligation treated
group, Pantoprazole : Pantoprazole administered
(30 mg/ke/day) and stomach ligation treated

p<0 01)
. Statistically significance compared with Pantoprazole group (

» p<0.05).

group, JKW280 : Jwa Kum-Whan (JKW)
administered (280 mg/kg/day) and stomach
ligation treated group. JKW560 : Jwa Kum-Whan
(JKW) administered (560 mg/keg/day) and
stomach ligation treated group. Values are
represented as mean+SD of eight rats.

#% . Statistically significance compared with
RE group (** : p<0.01).

* 1 Statistically significance compared with
Pantoprazole group (* : p<0.05).

4. S0D &3 &=t

kst A 29l S0D FAHEE SA% 4, JKW
2803} JKW 5607°] x4 REZl w8 #
A A (p<0.01) Z7F3ksic(Table 4, Fig. 3).
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Table 4. The Change of SOD Activities in Reflux Esophagitis Rats

Characteristics (n=8) Sham RE Pantoprazole JKW280 JKWH60
Mean 93.23 86.56 92.10 94.68** 095.89**
S0D (U/me) SD 430 3.89 1.81 454 439

Sham : only treated ventrotomy group, RE : saline administered and stomach ligation treated group, Pantoprazole
Pantoprazole administered (30 mg/kg/day) and stomach ligation treated group, JKW280 : Jwa Kum-Whan (JKW)
administered (280 mg/kg/day) and stomach ligation treated group. JKW560 : Jwa Kum-Whan (JKW) administered
(560 mg/kg/day) and stomach ligation treated group. Values are represented as mean=SD of eight rats.

## . Statistically significance compared with RE group (** : p<0.01).

110 - JKW280 : Jwa Kum-Whan (JKW) administered
(280 mg/kg/day) and stomach ligation treated

< 10 group. JKW560 : Jwa Kum-Whan (JKW)
£ administered (560 mg/kg/day) and stomach
2 o ligation treated group. Values are represented
2 as meantSD of eight rats.
":“ 80 - O Statistically significance compared with
2 RE group (** : p<0.01).

70 A

Sham RE Fantoprazole JKW280 JKWS560

Fig. 3. The change of SOD activities in reflux 5. (‘Jatal_ase 53 24 o
esophagitis rats. PAkst A 29l catalase®] WIS =3 A3}
Sham : only treated ventrotomy group, RE : saline JKW 5602 w224l Pantoprazoleze]
administered and stomach ligation treated group, Z29 REZ vl8) 24 A (p<0.01) =713+
Pantoprazole : Pantoprazole administered (30 :
mg/kg/day) and stomach ligation treated group, “H(Table 5. Fig. 4).
Table 5. The Change of Catalase Activities in Reflux Esophagitis Rats
Characteristics (n=38) Sham RE Pantoprazole JKW280 JKW560
Catalase (U/me) Mean 19.63 11.14 18.10%* 14.78 17.78**
8 SD 2.30 2.86 3.28 0.78 3.34

Sham : only treated ventrotomy group, RE : saline administered and stomach ligation treated group, Pantoprazole
Pantoprazole administered (30 mg/kg/day) and stomach ligation treated group, JKW280 : Jwa Kum-Whan (JKW)
administered (280 mg/kg/day) and stomach ligation treated group. JKW560 : Jwa Kum-Whan (JKW) administered
(560 mg/kg/day) and stomach ligation treated group. Values are represented as mean=SD of eight rats.

# . Statistically significance compared with RE group (** : p<0.01).
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2500 - (30 mg/kg/day) and stomach ligation treated group,
JKW280 : Jwa Kum-Whan (JKW) administered
2000 | (280 mg/kg/day) and stomach ligation treated group.
E; JKWH60 : Jwa Kum-Whan (JKW) administered
St5.00 (560 mg/kg/day) and stomach ligation treated
E group. Values are represented as mean=SD of
£10.00 - eight rats.
; #% . Statistically significance compared with RE
E500 group (** 3 p<0.01).
e Sham Pantoprazole JKW280  JKWS6E0 6. TNF-a ég 7E1-T'—|'
Fig. 4. The change of catalase activities in reflux 953 #A= cytokined! TNF-af ¥W3E 3
esophagitis rats. At A}, JKW 280 (p<0.01) 2 JKW 560(p<0.05)
Sham : only treated ventrotomy group, RE : o] ¢l REZd vls] #4 A #4354
saline administered and stomach ligation treated o}(Table 6. Fig. 5).
group, Pantoprazole : Pantoprazole administered
Table 6. The Change of TNF-a in Reflux Esophagitis Rats
Characteristics (n=8) Sham RE Pantoprazole ~ JKW230 JKW560
TNF-a Mean 1.527 1.718 1.610 1.586%* 1.595*
(pg/ml) SD 0.132 0.065 0.014 0.014 0.011

Sham : only treated ventrotomy group, RE : saline administered and stomach ligation treated group. Pantoprazole
Pantoprazole administered (30 mg/kg/day) and stomach ligation treated group, JKW280 : Jwa Kum-Whan (JKW)
administered (280 mg/kg/day) and stomach ligation treated group. JKW560 : Jwa Kum-Whan (JKW) administered
(560 mg/kg/day) and stomach ligation treated group. Values are represented as mean=SD of eight rats.

#* . Statistically significance compared with RE group (** : p<0.01).

* . Statistically significance compared with RE group (* : p<0.05).

200 (280 mg/kg/day) and stomach ligation treated group.
JKW560 : Jwa Kum-Whan (JKW) administered
160 1 (560 mg/kg/day) and stomach ligation treated
E group. Values are represented as mean=SD of
8 127 eight rats.
® #% . Statistically significance compared with
& 080 7 RE group (** : p<0.01).
* . Statistically significance compared with RE
o Sham Pantﬂprazole JKW 280 JKW560 group (¥ ; p<0'05)'
Fig. 5. The change of TNF-a in reflux esophagitis }
rats. 7. 1L-6 X 7E 1t
=3 el o] 2 233
Sham : only treated ventrotomy group, RE : 557k % cytokines] IL-69] 43 —':
saline administered and stomach ligation treated Az, JKW 2802, JKW 560, <FAddz+<
;(gggup, /};{ar/lgopr)azolée ItPan}tloFra?ole tadr{;gistered Pantoprazolex EFol|A Wzl REZl u]s)
ay) and stomach ligation trea oup, .
JK\]{;IZ:%Og JTZ& Kum-Whan (?KW) adminisg‘:erelzi oA 9\)\7'“(1)«)01) Zrastd o (Table 7, Fig. 6).
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Table 7. The Change of IL-6 in Reflux Esophagitis Rats

Characteristics (n=8) Sham RE Pantoprazole ~ JKW280 JKW5H60
TNF-0 (oe/m) Mean 1.690 1.832 1720% 1,695 1677+
be SD 0.029 0.043 0.056 0.052 0.048

Sham : only treated ventrotomy group, RE

Pantoprazole administered (30 mg/kg/day) and stomach ligation treated group, JKW280 :
administered (280 mg/kg/day) and stomach ligation treated group. JKW560 :

: saline administered and stomach ligation treated group, Pantoprazole

Jwa Kum-Whan (JKW)
Jwa Kum-Whan (JKW) administered

(560 mg/kg/day) and stomach ligation treated group. Values are represented as mean=SD of eight rats.

#* . Statistically significance compared with RE group

2.0

10

IL—6 (pg/ml)
-
tn

Sham Fantoprazole JKW280 JKW560
Fig. 6. The change of IL-6 in reflux esophagitis
rats.
Sham : only treated ventrotomy group, RE :

saline administered and stomach ligation treated
group, Pantoprazole : Pantoprazole administered
(30 mg/ke/day) and stomach ligation treated group,
JKW280 : Jwa Kum-Whan (JKW) administered
(280 mg/ke/day) and stomach ligation treated group.
JKW560 : Jwa Kum-Whan (JKW) administered
(560 mg/kg/day) and stomach ligation treated
group. Values are represented as mean+SD of

eight rats.
Statistically significance compared with RE
group (**  p<0.01).
8. ALE MOr ZHSIHZIAL B}

SPAIZ] BF ] AxE At F 23] Lol
=E oJuAE AAHI o FET AT A EeA
+ RE ZolM+= A<k dF3AZ A&, 295 A4
o) F24 ezt @A Aeee ¥4 W

37 Bygen JKW 28023 JKW 5602 %
Pantoprazole?o| A= REZl Bl&) A<k A4 o
=8 59 AT 47t FAEYH(Fig. 7).
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: p<0.01).

Fig. 1.

The effects on esophageal mucosa damage
in reflux esophagitis rat (x20).

A : Sham group (only treated ventrotomy group)
B : RE group (saline administered and stomach
ligation treated group)

C : Pantoprazole group(Pantoprazole administered
(30 mg/kg/day) and stomach ligation treated
group)

D : JKW280 group (Jwa Kum-Whan (JKW)
administered (280 mg/kg/day) and stomach
ligation treated group)

E : JKW560 group (Jwa Kum-Whan (JKW)
administered (560 mg/kg/day) and stomach
ligation treated group)
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9§ AtelM= s At g3 28
AP E YA JKW 28023 JKW %
Pantoprazole?ell = RE 2o wvl&] H, A&

9 &Y 5o 4% vt FAHAS(Fig. 8).

. The effects on stomach mucosa damage

in reflux esophagitis rat (x10).

A : Sham group (only treated ventrotomy group)
B : RE group (saline administered and stomach
ligation treated group)

C : Pantoprazole group (Pantoprazole administered
(30 mg/kg/day) and stomach ligation treated group)
D : JKW280 group (Jwa Kum-Whan (JKW)
administered (280 mg/kg/day) and stomach ligation
treated group)

E : JKW560 group (Jwa Kum-Whan (JKW)
administered (560 mg/kg/day) and stomach
ligation treated group)
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