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The Effects of Hyangsayukgunja-tang Extract
on Indomethacin-Induced Gastric Mucosal Lesions

Kyung-Hwan Kong, Tae-Hyun Baik

Department of Internal Medicine, College of Oriental medicine, Sangji University

Obijective: This study was carried out to investigate the effects of Hyangsayukgunja-tang extract on indomethacin-induced gastric mucosal

lesions of mice.

Methods: To evaluate the effects of Hyangsayukgunja-tang extract and Misoprostol, the morphology of gastric mucosa, and the distribution of
mucose cells, PNA(Peanut Aggiutinin), [CAM(intercellular adhesion molecule), and apoptotic cells were observed.

Hyangsayukgunja-tang extract and Misoprostol were intragastric injected to the test groups at hour 72 before and just before indomethacin
treatment(HYT-J, HYT-72, M-J, M-72 ), while the INDO group was injected only with indomethacin and the control group was subcutaneously

injected only with saline.

Results: The gastric mucosal lesions incresed in the fundus and body of INDO group, but softened in HYT group and M group, the effects
were more excellent in the HYT-72, M-72 groups than the HYT-J, M-J groups and in the HYT group than M group. The disappearance of
surface and neck mucose cells were shown in INDO group, but softened in HYT group and M group. The mucosal configuration of HYT-72
group was the same as control group. The numerical increase of PNA positive reaction in cytoplasm of perietal cells were appeared in INDO
group. The PNA positive reaction in HYT group and Miso-group were shown in surface mucous cells and microvilli of apical surface in chief cells
as contral group, and were the same as control group in all mucosa of HYT-72 group. The distribution of ICAM positive cells, increased in INDO
group, but decreased in M-72 group, and were the same as control group in HYT-72 group. The apoptotic cells, increased noticeably in gastric
mucosa of INDO group, decreased in HYT group and M group, and decreased noticeably in HYT-72 group.

Conclusions: Hyangsayukgunja-tang extract had excellent effects on indomethacin-induced gastric mucosat lesions.

Key Word : Hyangsayukgunja-tang extract, Misoprostol, indomethacin, gastric mucosal lesions, morphology of gastric mucosa, PNA(Peanut
Agglutinin}, ICAM(intercellular adhesion molecule), apoptotic cells
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24 93% £42 fE37] 99
indomethacin (Sigma, USA)E A&
& ch FAEL 750mg2] Indometha-
cing 0.9% NaCle] %% 0.2M
NaOH - 80% Ethyl alcohol #¢ 100
mo Fo AzdQ1, INDOT,
MISO# 1832 HYTZo| 3.3mi/kg
(indomethacin 25mg/ke) & H0.2 08
Z E5o| FaFAetath
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Misoprostol(Cytotec, Searle Korea)
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administration) 3} t}.

4. FRHREFH At £5Y
o] RIx2} F04

1)K

£ AYe o] &3 s REHE
R REMA 2539 ERETS
9 Al e FAGERZA AFAA
TYsted A AT NEse A
25191 ci(Table 1).

2)FEN9| H|xet F0i

EW7~EF%(Hyangsayukgunja-
tang: HYT) 238 5§ 500mdl| ¥
I 2XZHESE FliEE $of AT
1 o}#}dE rotary evaporators ©]&
3o} 245 e ZUERAA

5. 91Xz 229 Mzt

Indomethacin 2] & 6A]7te] A

Table 1. The Amount and Composition of Hyangsayukgunja-tang (HYT) extract

Herbal Name Scientific Name Units( &)

W Cyperi thizoma 4
=8 Atractylodis 4
BEE Hoelen 4
45 Pinelliae thizoma 4
178 Aurantii nobilis pericarpium 4
HE% Amomi rotundus fructus 4
&b Magnoliae cortex 4
Wi Amomi semen 2
AB Ginseng radix 2
AE Aucklandliae radix 2
B Alpiniae oxyphyliae fructus 2
HE Glycyrrhizae radix 2
£E Zingiberis thizoma recens 4
K& Jujubae fructus 4
Total Amount 46
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Fig. 1. The normal morphology of gastric
mucosa in mice subcutaneously
injected with saline. Ms : surface
mucous cells, Mn, neck mucous
cells; Pc, perietal cells; Cc, chief
cells. H& E. 100

Fig. 2. The hemorrhagic erosion (arrow)
in gastric mucosa of mice
subcutaneously injected with
indomethacin. The disappearance
of surface and neck mucose cefls
were shown. H & E. 200
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Fig. 3. The magnification of region of
hemorrhagic erosion in Fig. 2. The
increase of lymphocytes (arrow)
was appeared. H & E. 400
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Fig. 4. The gastric ulcer (asterisk) were
shown in mice subcutaneously
injected with indomethacin. H & E.
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Fig. 5. The gastric mucosa of mice
intragastric injected with Miso-
prostol just before indomethacin
freatment. H & E. 200

Fig. 6. The repair of hemorrhagic erosion
in gastric mucosa of mice
intragastric injected with HYT
extract just before indomethacin
treatment. The damage of mucosa
in this group were soften than
Misoprostol treated group. H & E.
200

3] (degranulation type)E 3}z 9
2ATHFig. 10, Fig. 11). 33 ¢t 7]
qRo] FALA 2429 FHY(zymo-

gen granule of pepsinogen)g ¥ &3}
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Fig. 7. The morphology of gastric mucosa

in mice intragastric injected with
Misoprostol at hour 72 before
indomethacin treatment. H & E.
200

Fig. 10. The normal distribuiton of mast

cells (arrow) in submucosa in
mice subcutaneously injected
with saline. Sm, Submucosa; Me,
Muscularis externa. Luna’s
Method. x400
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Fig. 13. The numerical decrease of mast

cells in mice intragastric injected
with HYT extract at hour 72
before indomethacin treatment.
Luna’s Method. 400

Fig.8.The noticeable repair of

hemorrhagic erasion in gastric
mucosa of mice intragastric
injected with HYT extract at hour
72 before indomethacin treatment.
The configuration of mucosa in this
group were the same as control
group. H& E. 200

Fig. 11. The distribution of mast celis in

mice subcutaneously injected
with indomethacin. The increase
of degranulated type mast cells
(vacanted arrow head) were
shown. granulated type mast
cells, arrow. Luna’'s Method. 400

Fig. 14. The normal configuration of

surface mucous cells (arrow)
positive reacted by PAS stain.
Light purple colored enzyomogen
particle were deposited in apical
cytoplasm of surface mucous
cells. PAS stain. 400

Fig. 9. The hemorrhagic erosion in gastric

mucosa of mice subcutaneously
injected with indomethacin. The
increase of hemorrhagic erosion
(asterisk) and RBC congestion
(arrow) were shown. Wright's
stain. 200

Fig. 12. The numerical decrease of mast

cells in mice intragastric injected
with Misoprostol at hour 72
before indomethacin treatment.
Luna’s Method. 400

Fig. 15. The disappearance (asterisk) of

configuration of PAS positive
reacted surface mucous cells in
mice subcutaneously injected
with indomethacin. PAS stain.
400
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of PAS positive reacted surface
mucous cells in mice intragastric
injected with Misoprostol at hour
72 before indomethacin treat-
ment. PAS stain. 400

o F 3 i |
Fig. 16. The partial repair of configuration

Fig.17. The remarkable repair of
configuration of PAS positive
reacted surface mucous celis in
mice intragastric injected with
HYT extract at hour 72 before
indomethacin treaiment. PAS
stain. 400

Fig. 18. The normal configuration of neck
mucous cells (arrow) positive
reacted by Alcian blue method.
sky-blue colored acidic mucin
lining neck mucous cells were
shown. Alcian blue method. 400

= ZH Z(chief cel)?] EZ& 74d}

A

Fig. 19. The disappearance (asterisk) of
configuration of Alcian blue
positive reacted neck mucous
cells in mice subcutaneously
injected with indomethacin.
Alcian biue method. 400

Fig. 20. The repair of configuration of
Alcian blue positive reacted neck
mucous cells in mice intragastric
injected with Misoprostol at hour
72 before indomethacin treat-
ment. Alcian blue method. 400

Fig. 21. The maintain of configuration of
Alcian blue positive reacted neck
mucous cells in  mice intragastric
injected with HYT extract at hour
72 before indomethacin treat-
ment. Alcian blue method. 400
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Table 2. The Distributional Change of PNA in HYT Extract and Misoprostol
Administered Mice of Gastric Mucosa before indomethacin Treatrment

7 GROUP
LECTIN POSITION CON INDO MJ M-72 HYT-J HYT-72
surface mucous cell ~ ++ - - + ¥ +
PNA neck mucous cell + + - + - +
parietal cell - P ++ + + +
chief cell -+ + + ++ + R

- : negative, + : weak, ++ : moderate, +++ : strong
PNA: Peanut Agglutinin

CON: Mice only treated with saline

INDO: Mice treated with indomethacin

M-J: Mice treated Misoprostol just before indomethacin treatment
M-72: Mice treated Misoprostol at hour 72 before indomethacin treatment
H-J: Mice treated HYT extract just before indomethacin treatment
H-72: Mice treated HY'T extract at hour 72 before indomethacin treatment

Table 3. The Image Analysis of ICAM Immunohistochemistry in HYT Extract and
Misoprostol Administered Mice of Gastric Mucosa before Indomethacin

Treatment
Antibody Group Images
Particle(M £ SD) Intensity(M £ SD)
CON 54032 185.1+122
INDO 2374435 1304+14.1
M-J 1945+ 51 18151189
1cAaM M-72 1290+73 183.4%21.0
H-J 1632 +46% 181.9+129
H-72 1102 4-39* 1841186

(imvmage analysis for 100000 particle / intensity range : 150-200)
*:P <005, compared with Misoprostol treated mice

Table 4. The image Analysis of Apoptosis in HYT Extract and Misoprostol
Administered Mice of Gastric Mucosa before indomethacin Treatment

] Images
Method Group patticle(M = SD) intensity(M= D)
CON 740443 1863+ 14.4
INDO 5705 +42 1804+ 13.4
TUNEL M-J 3600425 181.8+182
M-72 2012+41 182541338
HJ 2735438+ 182.1+11.4
H-72 1443 442+ 1853£18.1

(Immage analysis for 100000 particle / intensity range : 150-200)

*: P < 0.05, compared with Misoprosto! treated mice

Misoprostol# HYT #Z&Eo] 1]
FFE 2AFE] HEX CD54 3

ol & AARAGTH GNg A
ST dETd e

X 37 29 #EEAY 94
23} HahstEo] A% H(arteriole) T8
R Z7HE o) CD54 %A R4
Eg BEY ¢ Q%o 7 okAjut
+& 290, oo 3 MISOT 3
HYTZ2 INDOZ-BE T CD54 %A
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