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Effects of Vijintang-gamibang on Reflux Esophagitis Induced by
Pylorus and Forestomach Ligation in Rat
Hee-jun Kim, So-Yeon Lim, Min-a Kwak, Dae-jun Kim, Joon-seok Byun
Dept. of Oriental Internal Medicine, College of Oriental Medicine, Dae-Gu Hanny University
ABSTRACT

Purpose : The object of this study was to observe the suppressive effects of Yiintang-gamibang (YJGMB), Yijintang
with Atractylodis Rhizoma, Massa Medicata Fermentata, Hordei Fructus Germiniatus, and Coptidis Rhizoma. YJGMB has
been traditionally used in Korean medicine for treating various digestive diseases. We tested it on the rat reflux esophagitis
(RE) induced by pylorus and forestomach ligation in rats as compared with omeprazole, a well-known proton pump inhibitor.

Method : Three different dosages of YJGMB 200, 100 and 50mg/kg, were orally pretreated once a day for 28 days before
pylorus and forestomach ligation. Seven groups, each of 8 rats per group were used in the study.

Six hours after pylorus and forestomach ligation, changes of the stomach and esophagus lesion areas, gastric volumes, acid
and pepsin outputs, invasive lesion percentages, fundic mucosa and total thicknesses were measured as histomorphometry. The
results were compared with omeprazole, antioxidant and proton pump inhibitor, and 30 and 10mg/kg treated groups in which
the effects on RE were already confirmed.

Results : As results of pylorus and forestomach ligation, marked increases of esophageal and gastric mucosa lesion areas,
gastric volumes, acid outputs, pepsin outputs were observed with histopathological changes of RE, such as hemorrhages,
ulcerative lesions and edematous changes on the fundic mucosa. However, these pylorus and forestomach ligation-induced RE
were dose-dependently inhibited by treatment of 200, 100 and 50mg/kg of YJGMB. YJGMB 200mg/kg showed similar protective
effects as compared with 30mg/kg of omeprazole in the present study, and more favorable effects were observed in 50mg/kg of
YJGMB treated rats as compared with omeprazole 10mg/kg in the present study.

Conclusion : The results obtained in this study suggest that YJGMB has favorable protective effects on the RE induced
by pylorus and forestomach ligation. Therefore, it is expected that YJGMB will also show favorable effects on RE
corresponding well to the suggestion of traditional Korean medicine. However, more detailed mechanism studies should be
conducted in future with the screening of the biological active chemical compounds in herbs.

Key words - Yijintang-gamibang, Reflux Esophagitis, Omeprazole
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Table 1. Composition of Yjintang-gamibang Used

in This Study

S 2% I (@
22| Pinellize Tuber 16
B K2 Aurantii nobilis Pericarpium 8
fyt % Poria 8

= Atractylodis Rhizoma 8
'IIEF M Massa Medicata Fermentata 8
% 3 Hordel Fructus Germinatus 8
Ol Coptidis Rhizoma 8
H O Glyeyrrhizae Radix 4
Total 8 types 63

2 AI%-IE': D_I APOt‘_"E-l

56ute] o] =7 Sprague-Dawely rat(6-week old
upon receipt, SLC, Japan)E 797t ¢33 S
AA Aol ARstHoH, £y 2 AY A
717Fst £5(20725°C) SE(307H%)7F %
He A Ao A HEE polycarbonate AHFAHA
Sk d ggate] AR, W F71(light ¢
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Table 2. Experimental Design Used in This Study

Group RE operation*/Test article/Dose(mg/kg/day)
control Sham Disjtiued water and sham-operated rats
RE Distilled water and RE operated rats
Reference Omeprazole30 Omeprazole 30mg’kg and RE operated rats
Omeprazolel0 Omeprazole 10mg/kg and RE operated rats
YJGMB 200 YJGMB 200mg/kg and RE operated rats
YJGMB YJGMB 100 YJGMB 100mg/kg and RE operated rats
YJGMB 50 YJGMB 50mg/kg and RE operated rats

*RE operation: pylorus and forestomach ligation, RE: reflux esophagitis, YJGMB: Yijintang-gamibang

aqueous extracts
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Fig. 1. Preparation of Reflux Esophagitis Model
in Rats
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HYEEY AFE Fol A% 12 7, Fof

ZE A
ANRY T A1F 714,21, 26 € F HE Y

(e AT 242 5% D)ol 47 244 (Precisa
Instrument, Switzland)S ©]-&35te] 33T} &
b FAAAZRA Y A wE A|F Zpold] o]
W3S Z0]7] 98, FE FoAF AF Wl 5
AFS ol F4 (115 o] &3t 2H&3tAth
EQUATION [1]. Body weight gain after test
article or reference treatment (g)
= [Body weight at sacrifice - body weight at
start of test article or reference]

oldel W o we At 9o ¥

%

=

¥ 282(10% buffered formalin; NBF)o] 1173
7 o

H BH % HA ( rmrf/organs)0 Zyz+ 10449

QLEE & (Gastric volume)2| &X
Rao@r Vijayakumar'e] el wf, fE R

AN A % 6A17F F, Sham UE2TS A9
3 BE AYF SN A fFEe FAE )
$ES FRsto 5E7F 2000g04 D4R S ot
&, okele] T2 [219F 2ol APFEY AT ke
o= stk

EQUATION [2]. Gastric volume (m/kg of
body weight)

= (Collected amount of gastric contents x
1000) / Body weight of animal (g)

8. {M 2H|=(gastric acid output) =X
Rao$} Vijayakumar' 9] o] wel, 94157

3k 9 WeEoA 001 N NaOHQ} phenolphthalem
S AR o] &3l YAEHEE yEg/b hrsE
=43t

9. Pepsin 2H|T =8

Sairam et al¢] Wol wel, GAEE 9 )
25| 4 hemoglobin & ©]&3le] A2 o] &
3} Pepsin ¥HI =S umd of tyrosine/6hrs= £%

fric 2 AR AF & A T HATIAR
1"%3] 3te] 10% NBFo| 11743
g2} blockS FHIs1,
3ume] Z’“’Q?ﬂ% X] JrO}OJ] Hematoxylin-Eosin
S AAete] Fetan| Fatel ] FF3AT
A9 A2 CCD image analyzer (DMI-300, DMI,
Korea)E o] &3}, mn/crossly trimmed tissues®
St T Hdelx] wwo]l HFd HlE
(invasive percentages)< °F&e] ¥4 [3]& o]&
st ArEstATh
BEQUATION [3]. Invasive percentages of lesions (%)
= (Length of lesions on the crossly trimmed
fundic walls/total thickness of crossly trimmed
fundic walls) x 100
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o 7% one way ANOVA testE AA|3 th
east— significant differences(LSD) test® A}
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¥ Agole HES 145 Kruskal- Wallis
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Mann-Whitney U-Wilcoxon Rank Sum W& A A]
st 7 S AFSATh BEE BAAE
+ SPSS for Windows (Release 14.0K, SPSS Inc.,
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1. ME o SHEke| Hs}

Sz 4 & AFL sham hELE, 9
FA A5 g Z7, omeprazole 30 2 10mg/kg &
oA, ZEGIR FEE 200, 100 3 50mgkg F
ool A 22t 169.88+2.95, 170.25+6.23, 169.75£5.31,
170.13+3.40, 170.50+4.38, 170.00+4.87 2 169.13+567
g/rato 2 2 A h(Fig. 2).

F5 VU] A Fol F AT I A4
T AFL sham HZT, 954 A= tiZ, omeprazole
30 2 10mgkg FoIdt, Bk FEE 200,
100 B 50mg/kg Fodwtoll A 22} 214.63£9.47, 217.38
1537, 214.25+10.74, 21563691, 226.25+6.54, 21763+858
2 21388+9.23 g/rate & BEH Y cHFig. 2).

wpeba] 28U7He] A Fo7|7 Bk AlF Wl
FQ A FE sham ZRE, 974 A5 Uiz
T, omeprazole 30 ¥ 10mg/kg T, ZBRE ek
Ji F2E 200, 100 € S0mgkg Fowolx 22
44752855, 47.13+4.42, 4450598, 455046.19, 55.755.78,
4763+7.03 2 4475+805 g/ratO.2 FHEE ATHFig. 3).

CBEGIR FEE 200mg/keg Tt =3hE
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, o 2193 R EH AR A5 ¥ sham tix
of Hlg) FA e (p<0.0l F=E p<0.05) A
Az S7PF AAEHNeH, FoA7|7F F2t
A JA 974 AEE 2 sham thzxof H
S48 Y= (p<00D Z74E Uehisich BH
BRGNS FEEI00 2 S0mgkg  Foi+
omeprazole 30 2 10mg’kg FAFANME 42 957
4 e 9 sham 2T AR A5 2 SA
Fol WstE 727t yehlidla, dRA =9 dix
T GA A F7|2F 59 sham 2TH fAls
AF Ev SAZF] HeE el AckFig. 2, 3).
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Fig. 2. Body Weights Detected during Oral Treatment
of Three Different Dosages of YJGMB, Two
Dosages of Omeprazole and/or Vehicle before
RE Operation.

— p<0.01 or p<0.05 compared with sham or RE
control, ¥ All animals were overnight fasted at
start of administration and sacrifice.
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Fig. 3. Body Weights Gains Detected after Oral
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sk p<0.01 compared with sham control, # p<0.01
compared with RE control.
2 AE 9l Hot 2y oixlof Hs)
AR AT T hETANE 45 Fe &
AR WAL sham ZEF, IFA A=d =z
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354, 153.39+2057, 70471758, 113.97+9.95, 70281351,
87.86+11.37 2 103.11+ 13.20 mi/esophagus/rato=
H2E AHFig. 4).
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2832738 & 3257+6.44 m/stomach/ rato. 2 2
= A ThFig. 5.
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Fig. 4. Changes on the Esophageal Lesion Scores

#% p<0.01 compared with sham control #
p<0.01 compared with RE control.
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Fig. 5. Changes on the Gastric Lesion Scores

wxx p<0.0l compared with sham control #
p<0.01 compared with RE control.
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Fig. 6. Macroscopic Appearance of Esophageal and
Gastric Damages

Sham control rat (A)

RE control rat (B)

Omeprazole 30mg/kg treated rats (C)
Omeprazole 10mg/kg treated rats (D)

YJGMB 200mg/ke treated rats (E)

YJGMB 100mg/ke treated rats (F)

YJGMB 50mg/ke treated rats (G)

RE: reflux esophagitis, YJGMB: Yjintang-gamibang
aqueous extracts

Y UEB=E ¢ (Gastric volume)2| H43}

g UyLE o AFA AEY Y ZT, omeprazole
0% IOmg/kg —r"%iﬂ “Bnk ] FEE 200,
100 % S0mg/kg Fololl A Zkzh 12.7242.55, 5,68£0.96,
9.29£1.10, 5.85+1.46, 75442.13 ¥ 8724096 ml/kg
of body weightsZ #&HJAHFig. 7).

B Age] Ay Bk FEE 200mg/ks
2o 7oA omeprazole 30mgkg FHTT FASH
A WEE F7F JA At ABEHJLH, Wi
ki F2% S0ngks FATS T AL
BE gk Fodoll A= omeprazole 10mg/
kg Folwol] s o4 de 9 WE= 71 9
A a7t 4zt QA=

4. At BH|ZO| 5}

A EHFE AFA AEY 2, omeprazole
30 ¥ 10mg’kg Fol, —Bummuk) FE5 200,
100 B S0mg/kg Fodoll A 22} 197.94+14.06, 86.47
+1650, 144.64+15.29, 86.58+22.22, 117961855 X
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134.76+11.96 uEg/hr2 #2= AckFig. 8).

£ A9 A, k)i FFE 200mg/ke
Eo oA omeprazole 30mg’kg T AL
AAF 2l A Bt AR A0 H, Nk
Ji #2% Sngkg FolTe THF A&TF E
E —Bimmk )i Bl A= omeprazole 10mg/kg
ool vl F94 e A4 v 9A &3
7v 247t Q1A =

4]

®
10 4 ax xx

Gastric valumes (mlfkg of body weights)

T
RE contral 30 1n 200 100 a0
Omeprazole YJGMB treated groups (mg/kg)

Fig. 7. Changes on the Gastric Volumes
# p<0.01 and * p<0.05 compared with RE control.
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Fig. 8. Changes on the Gastric Acid Output

#* p<0.01 compared with RE control.

5. Pepsin 2H|=2| Hi5}

Pepsin #H%-S 954 259 thZ7, omeprazole
30 2 10mg/kg FAT, gk FEE 200,
100 2 S0mgkg FoiwrolA 72t 837.88+135.94,



388.6670.44, 636.72+107.08, 360.86+47.65, 430.00+40.83
9 562439362 umol/6 hrsZ #2= A thFig. 9).

B AR A%, k)i 5 200mg/ke
2o FA A omeprazole 30mgkg T+ A
pepsin ) A st AFEReH, Rk
K FEE SOngks FATS TS A&
& ZHEk ) Tl A= omeprazole 10mg/
kg FoAatel Ble) F9/43 U= pepsin R A
FH7F 247 IR EH A

1200

1000 A

500 =]
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400 |

Gastric pepsin output (pmole/ hrs)
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o

- T T T T T T
REcontrol 30 10 2m 100 50
Omeprazole YJGMB treated groups (marka)

Fig. 9. Changes on the Gastric Pepsin Output

wk p<0.01 and * p<0.06 compared with RE control.

£ omeprazole 30 2 10
ng/kg TO:]EL, ﬂﬁ{bﬂm%ﬁ FZ3 200, 100 & 50
mg/kg FoTollA 22} 3.06£3.42, 69.97+17.22, 24.56
1508, 38.3516.36, 23.986.64, 20.85+2.87 & 33.90+4.85
%/crossly trimmed fundus® #2= AthFig. 11).

59 du=9] F7= omeprazole 30 2 10mg/
kg T, “BLINKT 2% 200, 100 9 50mg/
kg Tl A 2t 1815.124158.16, 1022.95+ 111.84,
150346+159.25, 12347083 37, 1502.69£156.80, 1423.20£73.44
2 1299.90+100.06 um/crossly trimmed esophagusZ
ﬂi}'ﬂmq(ﬁg 12).

B A¥e] Ax —Fugink s FE2E 200mg/kg
FoATAA omeprazole 30mgkg FATLH frARF
B g uE S 2 9 HY A oA &

jg

b JAHJ e, Hk); FEE 50mg/ks
FoTE T AEFY] BE Bk F
o] o) ME omeprazole 10mg/ke Fololl HIs)
oA dE 9 AW 2 histomorphometrical
= Ath(Fig. 10-12).

Hal oA Z37t 47 9

Fig. 10. Histopathological Observations of the Fundus

Sham control rat (A, B)

RE control rat (C, D)

Omeprazole 30mg/kg treated rats (E, F)
Omeprazole 10mg/kg treated rats (G, H)
YJGMB 200mg/ke treated rats (I, J)

YJGMB 100mg/kg treated rats (K, L)

YJGMB 50mg/kg treated rats (M, N)

RE: reflux esophagitis, YJGMB: Yintang-gamibang
aqueous extracts, L: lumen, M: mucosa layer,
S: submucosa layer, MM: muscle layer, SE:
Serosa, E: epithelium, All Hematoxylin-Eosin
stain, Scale bars = 80um
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Fig. 11. Changes on the Invaded Lesion Percentages
in Fundic Gastric Regions

#% p<0.01 compared with sham control #
p<0.01 compared with RE control.
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Fig. 12. Changes on the Fundic Gastric Mucosa

Thicknesses

x% p<0.0l compared with sham control #
p<0.01 compared with RE control.
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