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The Effects of Hyangsapyeongwisan 0;1 Gastric Mucosal
Lesions Induced by Indomethacin

Heung-Min Choi, Seong-Woo Lim
Dept. of Internal Medicine, College of Oriental Medicine, Dongguk University

This study was carried out to investigate the effects of Hyangsapyeongwisan(HP) on gastric mucosal lesions induced by
indomethacin in mice.

The control group consisted of gastro-inflammation elicited mice. The sample group consisted of mice given HP after onset of
gastro-inflammation.

In common morphological and histochemical change, various cell abnormalities were observed in the control group, such as
mucous surface cell, peanut cell, surface epithelial cell, goblet cell abnormalities, all caused hemorrhagic erosion. The sample group
was the same as the control group.

In the immunohistochemical change, the distributions of COX-1, BrdU treated with HP were notably higher than those of the
control group(p<0.05). The distributions of TUNEL, NF-«B, COX-2, PKC, IL-12B in mice treated with HP were notably lower than

those of the control group(p<0.05).

The above results support a role for Hyangsapyeongwisan in treating gastric mucosal lesions.

Key Words: Hyangsapyeongwisan, the injury of gastric mucosal membrane, COX-1, NF«B, PKC, indomethacin
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Table 1. The Amount and Composition of Hyangsapyeongwisan

B
olok
o
ne

%

Species Part used Latin name Weight(g)
Atractylodes japoniu Koidz. root Atractylodis Rhizoma 375
Citrus unshiu Markovich. cortex Citri Pericarpium 375
Cyperus rotundus L. root Cyperi Rhizoma 375
Poncirus trifoliata Rafin. seed Aurantii Immaturus Fructus 3.0
Pogostemon cablin Benth. herb Pogostemonis Herba 3.0
Magnolia officinalis Rehd. cortex Magnoliae Cortex 2.62
A. xanthioides Wall. seed Amomi Fructus 2.62
Aucklandia lappa Decne. root Aucklandiae Radix 1.87
Glycyrrhiza uralensis Fisch root Clycyprhizae Radix 1.87
Zingiber officinale Rosc. root Zingiberis Rhizoma Pecens
Total amount 26.23
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Table 2. Sugar Specifities and Inhibitory Carbohydrate of

Peanut Agglutinin
Lectin Optium ditution Sugar specificity
PNA 10 ug/ml galactosyl-5-1,3-

N-acetylgalactosamine

3)HAZZ 58 HE A7}

() 52 &3 #Hsl w3

B3 (glycoconjugate)e] Q! Peanut Agglu
tinin (PNA ; Sigma, USA)9] HP &< oJg 9|32}
W X H3E 2AS| 913 lecting: o] &8 Yz
Haretd A4S AN Table 2). 242 4 o
A] 1% bovine serum albumin (BSA; Sigma, USA)ol] 20
E7F blocking®dt v} 1:1002.% 3]413} biotinylated
anti PNA (Sigma, USA)°]| 4°C incubation chamber1}] i)
A 24X 7HESE MRS AIA T TR ABC kit (avidin biofin
complex; Vector Lab, USA)ol| A 1A)7HEQE A& wh8-
Al Zi Ttk 0.05% 3,3 -diaminobenzidine (DAB : Sigma)¥}
0.01% HClo| Z3+% 0.05M tris-HCl &+38-H (pH 7.4)
oA WAIA 7] & hematoxylin© & TG A ste] 3
sl o 2 AT Lectin ¥H2-9] A EE (3
), +#(&FSh), ++(FUHEY FA), +++(FF F)2
= B8

@Al 23 5ol st

Aubatul ) Eo] B3 740 #odstE cyclooxy-ge-
nase-1 (COX-1)9o| EXWislE AFslr| g Hodx
A gsta A8 Akt WA AHS proteinase
K (20 wg/mi)oll 5% F<t proteolysis #13& A &
blocking serum€] 10% normal goat serumol| A 1A 7t &
oF vk A|Zth 22]3 12} 3A|¢] rabbit anti-mouse
COX-1 (1:250, Chyman, USA)o} 4T humidified
chamberol] X 7247t &3t ¥gAIF T Th 231 A
9] biotinylated goat anti-rabbit IgG (1:100, DAKO, USA)
o Aol A 1083} link 3} 21, Steptavidin peroxidase
(LSAB : DAKO)dl| 10859t A oA uh-g-A| 7).
DAB 2214 2] & hematoxylin® & ™)z 35l 3
gHv|Z o2 AU H AEH 20 Ui &

%7 29l ¢ 7 A (heat shock protein, HSP)
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o] &l Hsp70 BEW3LE Factr] 9T rabbit
anti mouse Hsp70 (1:200, Santa Cruz Biotec, USA)E- ©]
43 Az sletA GAE AA8A T

G Au) a8 AEd B

Auhy M E8AE FE5E protein kinase C
(PKC), 9534 A3 Fodt= nuclear factor (NF)-
#B p50%} cyclooxygenase (COX)-2 2] L Q5L
cytokine?! Tnterleukin-12(IL-12)¢] £-¥ W3 E ZA}S}
71913) A rabbit anti-mouse PKC (1:200, Santa Cruz
Biotec), rabbit anti-mouse NF-#B p50 (1:200, Santa Cruz
Biotec), rabbit anti-mouse COX-2 (1:500, Chyman) ~12]
1 rabbit anti-mouse IL-12B (1:200, Santa Cruz Biotec)
5o BAE o8¢ A=AHN GNE AN
ik
@ Ahy Az B2
Auhy AESA) WslE BRAISIA BUS

4g AT $4 4

e

FEEIM 22E& A& SAIZE A, 341 A, 14]
2+ Aol Ae)aldrol] 591 5-bromo-2 - deoxyuridine
(BrdU, Sigma, USA) 50mg/ke& B7FFAL8IGA T Lo
A AsARL 409 37T 2N HCEol A 22}
2084 ¥l-2-A]7 DNA-denaturation2 &2 Zth 0.1M
borate 54 g2 HgAZ]l F HISolH WY
yle- 8 o7 3517] 93] 0.01%2] proteinase K (Dako,
Dnmark)7} 33 normal goat serum (1:20, Dako)dl] 1
A Zbzel wkgAlZidh O3 oS 1A} A0 mouse
anti-mouse BrdU (1:50, Amersham, UK) 3}#4| & o} &3l
Holz2glehd Qg AAEET

4) TUNEL "

A ZA7) 287 ol apoptotic A E2] HEEW
=5 ZAV8}7) 93) in situ apoptosis detection kit (Apo
ptag, Intergen, USA)E ©| &3t TUNEL (terminal
deoxynucleotid transferase-mediated dUTP-biotin nick-
end labelling) " AT WA 24 HHE
proteinase Koj] 5¥7} proteolysis A]7] T2 equilibra
tion bufferol] ] 2027 223tk th2 strength TdT
enzyme (364 TdT enzyme : 7244 reaction buffer)2 A
2l5le] 3779 humidified chamberdll A 1A]7F E<t ¥
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Table 3. The Distribution of PNA in HP Treated Mice Before Gastropathy Elicitation.

0 . Gastropathy
rgan Position CON GE m
surface mucous cell ++ - +
neck mucous cell - -
stomach .
parietal cell + 4 +
chief cell +++ - 4+

Abbreviation : - negative, +; weak, ++; moderate, +++; strong, CON; no treated mice, GE, gastropathy elicitated mice, HP; HP administered mice before

gastropathy elicitation.

Fig. 1. The PNA positive reaction in region of hemorrhagic
erosion were decreased in gastric mucosa from GE
mice. The PNA positive reaction in apical surface of
mucosa were increased in gastric mucosa from HP
mice. Right upper, PNA positive reacted surface
mucose cell; Right lower, PNA positive reacted chief
cell. x200.

A7 & strength stop/wash bufferol]l A 10%- £t 3
831t} Anti-digoxigenin-peroxidasec] 1A]7F <k
Al7] 3 DABE A 2]8lgth Methyl green ©. 2

Al .
5) BFEA A EAAE
Wl 27583} TUNEL 94 Abe] 5328 9
&l Optimas 5.2 (Optima Co., USA)E o]-&3} oJ4F
(image analysis) & 24| heit). 924 23}
Sigma Plot 2000 (Sigma)-2 £+ Student s T-test®
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PNA U S R or} GEFNE 72 WAE
o AFWR ATAAN 3 PPl BEAY

ok uk-g-o] VheEytTHTable. 3, Fig. 1).

Qe A 1453 A4 COX1
FPutSHTE g3 AT B FINSE
Hole Aog #ANEY, 9 A% &4 fL %
COX-1 YA TS BI7} Fadlsit o] @
E¥ Z2E GEZA 67.9% 7

R e

o] GEZo|M 448.0% Z7}8 1783-+72/200,000 pick
cell22 #2E 2 HPFol A= GExtel Hla| Hsp70
kA RLS A E7} T3.2% ATk 477+42/200,000 pick
cell2 73] ¢ tHTable 4, Fig 3).
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Table 4. The Image Analysis of COX-1 and Hsp70 of Gas
tric Mucosa in HP Treated mice before Gastro
pathy Elicitation.

Antibod CON Gastropathy
1l

Y GE HP
COX-1 2349+124 755+46 1735+£97*
Hsp70 398+21 1783+72 477+42%

(image analysis for 200000 particles / range of intensity: 50 - 150)
Abbreviation : M = S.D, Mean + Standard Deviation, *, P < 0.05 compared
with GE

Fig. 2. The COX-1 positive cells in resion of hemmorhagic
erosin were disappeared in gastric mucosa from GE
mice. The increase of COX-1 positive cells (arrow)
were appeared in gastric mucosa from HP mice.
Right lower, magnification of COX-1 positive reacted
cell. x200.

Fig. 3. The Hsp70 positive cells (arrow) in region of
hemorrhagic erosion were increased in gastric
mucosa from GE mice. The decrease of Hsp70
positive cells were appeared in apical gastric mucosa
from HP mice. x200.
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o

o, 9 Aeh &4 8 F PKC Hgvt
7t E7Vsksdet ol Mg £

% Z7}8F 1946+ 116/200,000 pick cell2 25 2}
HPZo) M= GEwdl| Bls]l PKC Fgdukg AEe 5
747} o}, GETET} 72.5% 743+ 536+41/200,000
pick cell 2 #2259l thTable 5, Fig 4).

| uw\l-__q oﬂ}q _q.;d—g NFE-4B p50 <4 EX] 131—
oA Zg FgWeE Hole Hor #F
), 9 et &4 8 $ NF«B pS0 g utke
37t Skt oY@ £ F7ke GET
4442% Z7}3F 43844-241/200,000 pick cell2 #z
93 HPZol A& GEZol v NF-B psS0 9FA wk
A E7} 68.6% 7rA3F 1375+94/200,000 pick cell 5
259 tHTable 5, Fig. 5).

Ao of A ﬂﬂﬂb COX-2 FAuk-gA L=
Auk &4 ou T COX-2 ok Hl-S A F o] B
7vetinh. o]’ B F7he GET oA 458.0%
7}3F 3911+4234/200,000 pick cell2 2=l HPF
o)A GEZol H|8] COX-2 FAurg A zo] =77}
Aol HPEE T} 71.5% 7448+ 11154 103/200,000 pick
cell2 2] 9] tl(Table 5, Fig. 6).
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Table 5. The Image Analysis of PKC, NF-«B p50, COX-2,
and IL-12B of Gastric Mucosa in HP Treated mice
before Gastropathy Elicitation.

) Gastropathy
Antibody CON GE e
PKC 490+23 1946+116 536+41*
NF-kB p50 987167 4384+241 1375£94%
COX-2 854135 39114234 1115+103*
IL-12B 501+29 3001 +214 527+67*

(image analysis for 200000 particles / range of intensity : 50 - 150)
Abbreviation : M = $.D, Mean + Standard Deviation, *, P < 0.05 compared
with GE



Fig.4. The PKC positive cells (arrow) in region of
hemorrhagic erosion were increased.in gastric
mucosa from GE mice. The decrease of PKC positive
cells were appeared.in apical gastric mucosa from HP
mice. x 200.

Fig. 5. The NF-«B p50 positive cells (arrow) in region of
hemorrhagic erosion were increased in gastric
mucosa from GE mice. The decrease of NF-«B p50
positive cells were appeared in apical gastric mucosa
from HP mice. x200.

Fig. 6. The COX-2 positive cells (arrow) in region of
hemorrhagic erosion were increased in apical gastric
mucosa from GE mice. The decrease of COX-2
positive cells were appeared in apical gastric mucosa
from HP mice. x200.

A& GEwol| vla) IL-12B ekA)uh-S M7} 82.5% 7+
28k 527467/200,000 pick cell2 #3259 tHTable 5,
Fig. 7).

4. Max7[Asfe 3
BT A= Jn;na@ou o)
e

oy
Ao A1 apoptotic 9FAI K-S
<3

Fig. 7. The IL-12B positive cells (arrow) in region of
hemorrhagic erosion were increased in gastric
mucosa from GE mice. The decrease of IL-12B
positive cells were appeared in apical gastric mucosa
from HP mice. x 200.

2 #A#E 91 HPFA e GET vlal] 70.3% 7t
238k 1150-+96/200,000 pick cell= L} EFGCHTable 6,
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Table 6. The image analysis of cell proliferation and apop

tosis of gastric mucosa in HP treated mice before
Gastropathy elicitation.

Antibod CON Gastropathy

fibocy GE HP
Apoptosis 867163 3878215 1150+96*
BrdU 1982+127 121+16 1307 £49*

(image analysis for 200000 particles / range of intensity: 50 - 150}
Abbreviation : M £ S.D,Mean + Standard Deviation, *, P < 0.05 compared
with GE

Fig. 8.

The TUNEL positive cells (arrow) in region of hemorr
hagic erosion were remarkably increased in apical
gastric mucosa from GE mice. The decrease of
TUNEL positive cells were appeared in apical gastric
mucosa from HP mice. x 200.

Fig. 9.
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The BrdU positive cells (arrow) in region of hemorr
hagic erosion were disappeared in gastric neck from
GE mice. The increase of BrdU positive cells were
appeared in gastric neck from HP mice. Right lower,
magnification of BrdU positive cells. x200.

2hE MFol §f Mt 4ol iEt ARVTEHC 2% 20

980.2% Z7}3+ 1307149/200,000 pick cell2 FHZE]
2l THTable 6, Fig. 9).
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AL ABAzE Adelt M T 22 AAE
AT A % 71 o 83k A
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ZA2A7IAY AEA A=A = E2 3 Efe]
AAG 3 A2 o] FxE 2HTe R
W A EE B 55 molecular chaperone &2 2H2-8}
th Hsp70& AAA 02 A EA Yo gAsidst &
Ef 27} 7t A dlaA FHR ol Fsi 3
5719 S04 Al A ZAR Solirh* GETd|
A Hsp 70 9¥JHt-g-0] Z71519] o, o213t Hsp 70
o] FANEL 3 ol A ZF3HAl vebsich

ey A M= Aol Azl AxEA7] 4
3| (apoptosis) ¢} A FHF (proliferation)o] W3le #&

A3 & 99 5 el ol AzEdL
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o o

GE?L ol H A i%%‘ o] 4% A S thymidine
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of w3t ATAN Aehe] FFo| FUAT ol B
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pathway activation, mitogen activatedprotein kinase
activation 53 2L 714S 4] o]|Fojz Aoz A
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Auk&Aro oxygen free radicalel] 2|8 lipid pero
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