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Effects of Individual Herbal Components of Vjintang-gamibang
in the Rat Reflux Esophagitis

Sang-tae Lee, Min-a Kwak
Dept. of internal Medicine, College of Oriental Medicine, Daegu Hanny University

ABSTRACT

Objectives : The object of this study was to observe the protective effects of 8 types of individual herbal components of
Viintang-gamibang, on the reflux esophagitis (RE) in rats as compared with omeprazole.

Methods : Each 100 mg/kg individual herbal component was orally pretreated, at 1 hr before and 6 hrs after pylorus and
forestomach ligation, the changes on the esophageal lesion areas, gastric volumes, acid and pepsin outputs, antioxidant effects,
esophageal total hexose and sialic acid contents were observed with changes on the esophageal histopathology. The results were
compared with an omeprazole 10 mg/kg treated group.

Results = Pylorus and forestomach ligation-induced RE were inhibited by treatment of all 8 herbal components and
omeprazole except for Pinella Rhizoma and Massa Meicata Fermentata, in order of Atractylodis Rhizoma, Citri Pericarpium,
omeprazole, Glycyrrhizae Radix, Hordei Fructus Germiniatus, Holelen and Citri Pericarpium, as compared with RE control.
Pinella Rhizoma and Massa Meicata Fermentata did not show any favorable protective effects against RE nor antioxidant
effects in the present study.

Conclusions : The main active herbal components showing favorable protective effects on RE of Viintang-gamibang
mediated by antioxidant effects, were Atractylodis Rhizoma, Citri Pericarpium, Glycyrrhizae Radix, Hordei Fructus Germiniatus,
Holelen and Citri Pericarpium. Furthermore Atractylodis Rhizoma and Citri Pericarpium showed more favorable protective
effects as compared with omeprazole, therefore, it is expected that Atractylodis Rhizoma and Citri Pericarpium have potential
as new alternatives or safe therapeutics against RE.

Key words - Reflux esophagitis, Yijintang-gamibang ( Erchentang—iaweifang). Atractylodis Rhizoma, Citri Pericarpium,
omeprazole
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Jaksl 534 Alx A9 sialic acidet @
o] W3t 9 Axe] zaWe| sy ws}

747y A A a9 AR A A%
2F2H(malonyldialdehyde: MDA 32F), superoxide
dismutase(SOD), catalase ¥ glutathione(GSH) &
o] H3tE 7|22 st} Frleiglon, Ax WH e
A%E 9 Ao FAE 27 histomorphometry
Aoz ZAsqch MY shebAle] & kst
237} 9& PPI Al€dl
I3 wlw-HG7} stsie
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I HE L
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B A A" GRS e sk =
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Hu|A el IS 3] AAste] AL 3}
dom, MH F2E A4 EA Y $&2 Table
13 2 AAE 449 A4 E AA 4 2000 mlE
7t 325 5§ A3 AN E rotary vacuum
evaporator(N-N type: LAB Camp, Dajeon, Korea)
2 7k} . 2E3le] HzAC 2ZES 9L go
programmable freeze dryer(PVTFD10A: ilShin Lab.,
Seoul, Korea)E AHE3le] T2 ZxAA, 924
TE A72Ae vkl 2531%, 23] 18.86%, &=
2054%, A& 19.61%. A3 18.07%. 9o} 17.65%,
3 2117% 2 20.44% &9 B "%—%%
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Table 1. Characteristics of Individual Herbal Components Aaqueous Extracts of Viintang-gamibang Used in

This Study.
Korean Herbs Scientific name Yields
E3 | Pinella Rhizoma Pinellia ternata 25.31%
K Citri Pericarpium Citrus unshiu 18.86%
RIRET Holelen Poria cocos 20.54%
= Atractylodis Rhizoma Atractylodes japonica 19.61%
i Massa Meicata Fermentata - 18.07%
&I Hordei Fructus Germiniatus Hordeum wvulgare var. hexastichon 17.65%
# O Coptidis Rhizoma Coptis japonica 21.17%
H = Glycyrrhizae Radix Glyeyrrhiza uralensis 20.44%

2. MElSE 2 AfEE

88mtele] 7l Sprague-Dawely #E(6-wk old
upon receipt, SLC, Japan) S 1447 <344 &
AA, AF 220~250 g Akolol M el AR
o, &3habd W AY A 7|Ee 2=(20~25
T)e} $£5(30~35%)7F 227 ARSAld A HEL
polycarbonate AHSAbAbel 4mpe]d L-8le] AL
sl 3, B9k 7] (light:dark cycle)= 12417 F7]
2 243y on, A2 (Samyang, Korea) 9 &4+
A5 FFA ol F 8mbEle - E A
5 2AZE {4 AEEE FEskelen, yrA
grtel= 9 & AAF P 22(sham control) & A}
St & Aged AHE 2E AYTES Guide
for the Care and Use of Laboratory Animals'’e]
Tt AFsld e, dratdsty FEALE

Table 2. Experimental Design Used in This Study.

Z19939) AL A8 £t AAls

A

=
[= NN = e
AT EL 9 8u=lA Table 2 7153 11
IFos FEI ZE FA FE2EE 100
mg/kg®] TEE HBHF FTH LEAA TE A
02 F4A| Zondert ¥-2H
3 ml FAM](syringe) & ol £3led, fE - AHSHE
AR & A7 A A AT Fsigen, 10
T SF5el &34l

A 3] AT Fo3t9dtt. Omeprazole 2}
Ak &bl B g3E Jeple S3foz o
217 10 mg/kgS Fo $F0E A3

Groups ﬁ] operation/Test article/Dose (mg/kg)

Sham Distilled water pretreated and sham-operated rats

Control RE

Distilled water pretreated and RE operated rats

Omeprazole Omeprazole 10 mg/kg pretreated and RE operated rats

PR Pinella Rhizoma extracts 100 mg/kg pretreated and RE operated rats
CP Citri Pericarpium extracts 100 mg/kg pretreated and RE operated rats

Herbal HL
extracts AR
treated MF
groups HG

Holelen extracts 100 mg/kg pretreated and RE operated rats

Atractylodis Rhizoma extracts 100 mg/kg pretreated and RE operated rats
Massa Meicata Fermentata extracts 100 mg/kg pretreated and RE operated rats
Hordei Fructus Germiniatus extracts 100 mg/kg pretreated and RE operated rats

CR Coptidis Rhizoma extracts 100 mg/kg pretreated and RE operated rats
GR Glycyrrhizae Radix extracts 100 mg/kg pretreated and RE operated rats
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Omeprazole =+
oA Fof 147 3
A AERgE sl
dha}r] fa! BE APFEL 1847 oA A4
= AAEL, HE OE Fod 1A F Zoletile
mixture(Virbac, France: 25 mg/kg, E745<1)
5‘4 Sol], WAS wie}l 2 em A= AN 3l 7H16}

2,919 B g 2 PAE wET e fE
3= silk(2-0: B. Braun Surgical S.A. Spain)E
o] 43le] AAsly, £xHoR A9} HE Alo]

9] limiting ridge F¥& FUg oz AXs}

>—ml
[
el
ul

=S

Aok & H AN AR AT 543 A 5E d
A3, g7 A=9E FEsksl 8 sham
dxzzdse §43 ez 8 233 b+
e E AR ARE AAEA du YT
ez ks Adedn e 6217 F <kt
A EA o 1 mlo] A& A & o5 BZE
AdSEs 245 922 s+
b MR & ¢ e 2459 HYe =Y
EEAYTES B AT 22 5 64

s |
Ny=at ‘?_(10% buffered formalin; NBF)ell TAA|
.} oﬂ Eg/ﬂ -ﬂ 13-];4 tdz—i m2/organs)

o Py
L
1:10

Nikkon, Japan ?5}01]/\1 é“é?f}?i‘:}.

6. YILiE2 2(gastric volume)e| =X

Rao®} Vijayakumar’®] wWel weh, §-& 2

5 2% % 6A12F & Sham W2 A9
BT AgEEeA A FEed 49 e
5 $Ase] 587 2000 goll A G E2] g o2,
ol o] FA [1]3 Zo] APFEY AF kg
ZHAkeksi ),

EQUATION [1]. Gastric volume (ml/kg of body
weight) = (collected amount of gastric contents x

e
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1000) / body weight of animal (g)

7. 94 2H|=(gastric acid output) &8

Rao¢}t Vijayakumar’®] whel ule}, 441223
9] WEE<lA 0.01 N NaOH$} phenolphthalein <
WA Z o]g3te] AR =E uEq/6 hisZ 3

a5,

8. Pepsin 2H|= &3

Sairam et al.'“2] Whilol whel, GAI 23 9] W)
£4-Eol| A hemoglobing A 2 o] &3}, Pepsin
FH]EZ pmol of tyrosine/6 hrsZ =Ast}.

Rao et alBe] W}wle] wha}, A& Al dn
2 W72 (jce- cold)‘f} 001 M Tris-HCl

12,000x go&2 15%
fractions ZH] }ﬂ‘;}.
Lowry et al!*e] o bovme serum albumin®&
standard®  o]-§-3te FAspleon, A FHAks}
A =(lipid peroxidation)= Jamall®} Smith™¢] ®

© 2 2-thiobarbituric acidZ o]4-3led, UV-vis
spectrophotometer(UV-3600, Shimadzu Scientific
Instruments, CO, USA)E &&= 525 nmellA =
Asle], MDA(nmole)/mg protein $+$] 2 =4 519
, FASEA(H0,) F8 55 o] £3}e] catalase
F& T4 240 nmol M A SOD 4
Kakkar et al'*& o]83to] Hrlspeict =&
GSH k2 Moron et al™e] whwel wel mg of
GSH/mg tissue $$12 =A%

1tochondr1al
1: zl dak o

rlo ot

10. Total hexose2| =X

A1 homogenate 0.2 mlZ 3.4 ml¢] 1.6% orcinol
o3l 4 mle 60% sulfuric acidE &3 oL,
108 7+ 29 o8 YZ4A7), optical densityS



33 = 425 nmell A ZA 3k, total hexose TS
galactose-mannose £F A3 v - A5}

11. Sialic acid &&fe| &4

Warren®e] ®W 22 A= homogenateZ 90%
ethanolell AAAIZ v+& AAEE 0.2N sulphuric
acidoll &8 A1A, periodic acidZ 37 T, 303t
incubatedled AFEA|7]3, sodium arsenate, 6%
thiobarbituric acid ¥ cyclohexan <= A7}s}gic}
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g3led 10% NBFl A3 oL,
AA zebA blocke FH|8k1, 3 ume)
A Z+ste] Hematoxylin-Eosing A& Al
taln| A sto| A #As ek =3 o] % 9
Ku et al’e) whilell Foled, Ax A FA 2 7
Z+ CCD image analyzer(DMI-300, DMI, Korea)Z
o] £-3}ed, um/crossly trimmed tissues® 243}
o} =3t Al #el A w o] <53k vl (invasive
percentages)= okl FA [2]F ol&ste] AE
3hol ot

EQUATION [2]. Invasive percentages of lesions
(%) = (length of lesions on the crossly trimmed
esophageal walls/total thickness of crossly trimmed
esophageal walls) x 100
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13. EAIAME
EE A JEE2FEAE Jeigled, 9
FRXASE o83t BAAE AL, &
AL Levene testd At A 3lich
2 7% one way ANOVA testE A8 o}
least-significant differences(LSD) testZ AF%

fe of
>
>
S

O/ AtEY - 2+ of

IS S H
v 24 739l Kruskal-Wallis
H testE AAste] 243 0] QA= 7-%ol= Mann
-Whltney UMW) test & AA|ste] 7k f2]Ad
<+ A3 25 BAA = SPSS for Windows
(Release 14.0K, SPSS Inc., USA)E o]&3}te] 7}
sloden, pvalueZt 0.05 ol3kel A$ EAA ¢
AE A =3 974 AEdY L AR
£ v}otslz] 9)ste] Sham WZ2+3 RE W2+
9] percent changeE oo +4 [3]& o83}
ZAstgoH, Fo EA9 Fa s Fr| W3 3}
7] $13te] FoiZ7 REHZZ2] percent change
£ ofefe A [4]E ol83td A7 A3
EQUATION [3]. Percentage changes as compared
with sham control (%) = ((data of RE control -
data of intact control)/data of sham control) x
100
EQUATION [4]. Percentage changes as compared
RE control (%) = ((data of administered groups
- data of RE control)/data of RE control) x 100

>
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100 me/kg FAZANE 54 AES o
vls] Z-7b -58.18, -4.83, -30.90, -34.68, -79.33,
-43.65. -68.18 & -51.00%% A= A=t —fi—"J
CEIEE ERSER

2. 9l 2= (gastric volume)2| 3}
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PR RO o

3 27 -53.60, -13.95, -33.26, -37.63, -63.40, 11.84,
-41.06, -58.30 ¥ -46.91%<) W32 et

=

2H|
oA Fu|eke omeprazole 10 mg/kg, HFa} A
Z, Al o}, 3y W 7tz F2E
100 mg/kg B ZolA dEA Axdd gz u
8 22+ -49.79, -11.70, -33.76, -37.27, -53.93, -1.80,
4344, 5186 % -4459%¢) W vehisin

(Fig. 1).
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Fig. 1. Changes on the gastric acid outputs.

Values are expressed as Mean=SD of eights rats.
2X0.01 compared with RE control by MW test.

4. Pepsin %HIEOI 3}
Pepsin 4] 2
9, B3, #&, A%

fu

2 omeprazole 10 meg/kg, BFs}, 2

2 owlo} 3¥ W 7z E2ZE

100 mg/kg Fod7elA d74 A= ol vl
8 27+ -51.66, -14.66, -28.79, -34.08, -55.25, -4.69,
-41.34, -5338 ¥ -4561%< WH3I= vepldd
(Fig. 2).
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Fig. 2. Changes on the gastric pepsin outputs.

Values are expressed as MeanSD of eights rats.
2X0.01 compared with RE control by MW test.

AFA ARG 8 dx2dodME A FAakst
%7} sham ‘H_Z:—r | Bls) 234.46%<] H3E e}
Wao}, omeprazole 10 mg/kg, BFsl, A3, 2
FE A el 39 9 22 FEE 100 me/ke
T E 974 AR dx2dd vls 44
-44.68, 0.34, -26.88, -28.67, -58.12, -2.46, -33.37, -47.26
9 -37.29%2 AA A =S HEtE Jesic
(Fig. 3).
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Fig. 3. Changes on the esophageal lipid peroxidation.

Values are expressed as Mean+SD of eights rats.
4X0.01 and *2X0.05 compared with sham control
by MW test.

¢X.01 and 92X.05 compared with RE control by
MW test.



AFA Axyd $ gz A= SOD 49
sham © 2ol B8] -46.87%2] W32 Yehhge
s, 29, 58, AZ,
%% 100 mg/kg T
A= A7 A xS dxLdd B8 242 49.65,
5.83, 24.29, 35.53, 58.43, 1.42, 39.88, 53.78 X 47.38%
o] A% o SOD A9 W3E Yeplsich(Fig. 4).
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Fig. 4. Changes on the esophageal SOD activities.

Values are expressed as mean+SD of eights rats.
a0l and °X.05 compared with sham control
by LSD test.

¢X.01 and 92€.05 compared with RE control by
LSD test.
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7. Catalase &42| 3t

A7A Aed T d 22 M E catalase A o]
sham ool vl8] -48.83%<] #3= Yehfgle
Y, omeprazole 10 mg/kg, ¥rs}, A3, 27 A=
A=, Hok, B9 8l 2tx #2210 me/kg Fo
TolME 974 AEd izl B8 242 50.83,
11.34, 38.96, 46.27, 55.14, 2.46, 48.10, 55.68 = 50.04%
9] catalase A< W= Jel ok (Fig. 5).
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ac
a a H
a
T T T T T .

T T
Intect FE Omgxeamie PR cP Ho

1] “

a

Esophageal catalase activities (U/mg protein)

ab

o

T
R GR

%]
3

Controls

Fig. 5. Changes on the esophageal catalase activities.

Values are expressed as Mean+SD of eights rats.
2X.01 compared with sham control by LSD test.
bX.01 and ¢zX.05 compared with RE control by

LSD test.
8. GSH &tzte| 3}
A4 Axd 47 Bz GSH Bl

g

sham 7ol w8 -53.94%<) #3= Jehlgle
1}, omeprazole 10 mg/kg. Hbs}, 29|, 3, A&,
Al wol st & 7hx FEE 100 me/kg Fo
Tl E 974 AEd dxdel B8] 242 50.75,
5.03, 29.21, 35.95, 64.56, -1.91, 43.74, 52.09 2 46.70%
o] GSH &3¢ #3ts e sioh(Fig. 6).
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ah
ab ab ab &b

5} “ &
w

=l

Esophageal glutathione contents (mgimg protein)

o

Intact RE Omgremie FR CcP H L M HG R GR

Controls

Fig. 6. Changes on the esophageal glutathione
contents.

Values are expressed as MeantSD of eights rats.
4X.01 compared with sham control by LSD test.
P01 and ¢2€.05 compared with RE control
by LSD test.
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H 5}

4 2l M total hexose
geFol sham dxwol wla) -48.44%°) WE o
el ol o}, omeprazole 10 mg/kg, HHa} 23], 2

qu Z]—Z' A].L Uﬂo]. D‘J-E] 1:;! 7\;-; zzu 100

mg/kg FATAME I7A AEG HxLed Bl
27y 4397, -0.87, 29.00, 31.05, 5H4.41, 0.40, 37.27,
46.07 4 38.27%9] total hexose FHeke] WIS o

e Aot (Fig. 7).

Fig. 7. Changes on the esophageal total hexose
contents.

9. Total hexose &zt

O
oﬂEH A]\:c§ HEL

B

g B B H
l_‘
Hg

B

g

=}

Esophageal total hexose contents (ug/100my 1ssue)

Irtzct FEOvm-ameFH @

Values are expressed as Mean+SD of eights rats.
aX.01 and °2X.05 compared with sham control
by MW test.

¢X.01 and 92€.05 compared with RE control by
MW test.

10. Sialic acid &t2fe| s}

AF5A Ay §1 g 2Fd A= sialic acid &
@Fo| sham wlZzol w3 -46.08%2 W3tE e}
Wl o}, omeprazole 10 me/kg, whal, A3, 22,
AZ, Al Wol, &3 9 7+x F2E 100 mg/ks
Fo e d74 Axd dxdd 8ls 44
46.94, 1.99, 33.18, 35.17, 54.28, 2.60, 42.51, 50.46 =
44.65% ° sialic acid 3o wW3tE e
(Fig. 8).
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Esophageal sialic acid contents (pgA00mg tissue)
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Fig. 8. Changes on the esophageal sialic acid
contents.

Values are expressed as MeantSD of eights rats.
4X.01 compared with sham control by LSD test.
bX.01 compared with RE control by LSD test.

a4 A=d E vﬂi%ow—t— Aze] g
£l

100 mg/kg Tl E 974 A= dzdel
vl 27k -56.55, -0.09, -22.41, -27.30, -74.68, 0.95,
-40.77, 6717 H 51.72%<) A= #HH AL ]
&9 wzhg e,

IF7A AR 8 dxddAs A= A4
o] FA7} sham w2l B8l 331.53%] W3S
vehf gl oy, omeprazole 10 mg/kg, ®b3l A3,
53, A&, A3, Ao}, 3 9 2z FEFE 100
mg/kg FATAMNE JFA ARG 2ol vl
27} -52.31, 4.76, -31.76, -38.90, -63.50, 1.13, -45.82,
53.74 B -48.76%2) A= AukZo] FAo W3S
vrebd st

=

A AR DA Fil IR Wikl
Sael, e ikl Bele] < EM ER
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2 2 Th ARHA s, AA . Sialic acid® TT Al o)
Pepsin ¥4 =& A4 AEg] el v o] Fo o], A e QA fotal
A

)
=2
& HAE AAEH, pepsin®] EHIFA

i
re 12 o

Z9 hexoseZ AT 4 ol 2 A9 ANz
FA4 AR Ao F 240 FHojgith¥, g A7 AEd FETdME dA-3 AEW total
Age] Al E dFA AEY FiTdAE hexose ¥ sialic acid =] A7 A= o,
A8 pepsin 1] Hxlo] <A H o Fig 2 o] 9] 74 AA| AZ, 34, omeprazole, HZ, 9
ol Mgl zbe], A&, ¥, omeprazole, X, ol of, & W A3 Loz A3 A= (Fig.
B2l 2 239 £2F pepsin #H| Al o] HAF] 7 7, 8). olEg & o]E /N SeRA| ApA ] A
7= Qlon, A& 822 omeprazole Fol LR A Axdd d3 R3Ess ez et
o] $43 pepsin #¥] AREIAE e wb W s A=z gad, Ty dkel 9 Al
ukslel Al Fof ol A Ml pepsin #H] 7 I FEE FAqFdME RE dzdg 48 4
Aol Bgt &b Vel gkt Sl total hexose @ sialic acid ¥ W37} <
AFA A=g> A JAE free radicalsell 9 Aee] Mo JdFA A=Y d3 R3eHE
) AEATS AARAIE oA, A AT e 2] ekoke)
3392 ftels Aoz A o oelr A4 AR AT A 344
ARSHA] 9A] J7A A= E3E vehiH. 3 o AFAE A&, 289 Ao FaAH gy
< olgd i E3E Jepe AE FE2E A Aetsl 22430 HEA WSt F 5A oA,
9 gokdel] gt ok AL A 23 g, ol2]gh Wizt JA] JFA Axdel 3 &
st & Al A3 R AR fEelxe 7HA] g 43k Ao A gut B AFe
g A Az ke A, GAARAE A A6 ANz JFA AEd HL dx2ddMe #
%23 93 3= SOD. catalase ¥ glutathione® A sl AlE i A u e F71 Y 2 o
o] Axd gFo] A Fav} A FH o, o] B34 wisle] g oz A Wz Az A F
213k W37} Fig. 3-6 o 7|53k npe} o], AE, A F77} A= S ot Al® AW
3+, omeprazole, 7tZ, Wof, H& 9 23] Fo7 2ehd w2 AZ 39, omeprazole, FX, W ol
A3 A=k aetA 7)E AT 53 9 29 o7 dX3 JAH Wi, vk} o
ks FolAl QAR A3t zate ogt JFA A FE2E TN E RE H238 fA
Az dgt 23 ol F AE, 33, 7x, Wo}, Az zAE] A H3lrh AAE
B2 9 25 Akt ael] oJs] dojd Ao oo Al AFA Axg L izl
2 e, oY 7hA] ofe|2ge] B R %} vlgted RIS A NE gk F S
43 75 94 WA & glof, dhekst Wi 3, 7z, Wof, 3 2 A e AR £4 59
29 71AA A7t FFe o & oz s o] Zra, 4 W4E ¥ A, A Hu] T,
o}, =38t A& 332 omeprazole Fo{LHT o pepsin ¥H] ZHA, AR &3 27} Ax Aute
3t kst gaE Jepd vk, dlkel | Al sialic acid ¢} g=tAd g 7k A= 22
F28 T e RE 23 vlwstd Wo A a7 5A- 0| el o] 59 3Akste}
T kst 23t AdAEHA gt o =v S 230t o)Al dA" T
Ag AukRole] EAlste A5 A9 (mucus) Bk A4 Alsde g fad &3
= HHjEl, A Ao o} d3kEse 1A E UYeE 2 A AR e =3 ¢
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