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: Abstract I

Study for defensive effect of Jowesungcheong-tang on gastr
ic mucosal damage in mice

Han Jin-Soo - Park Seoung-Sik

Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Dongguk Univ.

1. The Purpose of study
An experimental study has done to examine the effect of defense on gastric mucosal damage of Jowesu
ngcheong-tang.

2. The Material and Method of study
Mice had intragastric injected with JST extract before indome thacin treatment which induces hemorrh
age erosion artificially. General morphology, infiltrative cell in mucosa, the distribution of UEA-], COX-
1, MAC-1. ICAM, and Apoptotic cell were objected (Ahhreviation) JST :Jowesungcheong-tang, UEA-I :
ulex europacus agglutinin-I, COX-1 : cyclooxyhenase-1, ICAM : intercellular adhesion molecule-1, GPE
: Gastropathy elicitated mice

3. The results and Conclusions of study

1) The degree of hemorrhage erosion in GPE-group had increased conspicuously in gastric gland proper.
JST-group were the same as normal

2) The noticeable increase of granular lecocytes and lymphocytes in GEP-group were seen, but in JST-
group, the configuration is decreased

3) The decrease of UEA-I positive reacted cells, COX-1, surface epithelial cells and the increase of MA
C-1 positive cells, ICAM-1 positive cells had shown in GPE-group, but in JST-group UEA-I positiv
e cells, COX-1 surface epithelial cells were in creased and MAC-1 positive cells, ICAM-1 positive ¢
ells were decreased than GPE-group.

4) A number of apoptotic cells were distributed in hemorrhage erosion. The remarkable decrease of
apoptotic cells were shown in JST-group.
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Table 1. The amount and composition
of Jowesungcheongtang (JST).

By ik g £ & @
i Coicis Semen 12.0
B Castaneae Semen 12.0
BEF Raphani Semen 6.0
#PR Ophiopogonis Radix 4.0
AEW Acori Graminei Rhizoma 4.0
g Platycodi Radix 4.0
heRTF Schizandrae Fructus 4.0
W Epedrae Herba 4.0
EE Polygalae Radix 4.0
FRES Asparagi Radix 4.0
ME(- Zizyphi Spinosae Semen 4.0
__EEEEI?& Longanae Arillus 4.0
# = 66.0

4. ZNEE HE

AWt &4 FT F oAT0l AU
wl sodium pentobarbital £ 0 2 w}FF I vas
cular rinse®} 10% =4 T2UE LM (geurral b
uffered formalin : NBHL. 2 AAAFIE S 2
AlEtch (B BEbodypS HEsld He
oA 24X7+E<t 10% NBFY] mA AT =
3Y 28 F4AY PHOET panthind]
M F 5 m FAY d5ddez A=Y
o ARTe Yume s B
8] d45AAR L hematoxylin®} eosinol] A8k
T 3F3t4ve]7d (BX50. Olympus, Japan)o.2 &
ZaA ot

5. ZAsAE B

1) QIMS e MEO| Hs pa

-] AE (infilration)® A F o] W3S
ZALsl7] 913l Phloxine-tartrazine GAAH S A
A8+ T} Mayer's hematoxylinol] 5%7F 3 A4
gt 3 phloxine 890l 3087+ wtgA|ATE 1
A UL rartrazine YA BE F 3EHEHn)
Aoz #FsYc

2) HYRH|MZO w3} g

FEHAY YA E (surface mucose cel)e] WIS
ZAFSE7] A3l Alcian blue-PAS-Orange G 4
< AAEETE WA AH-L alcian blue soluti

on (pH 2.5 : Sigma)ell 30&3F A AT}
238 3§ periodic acid (Sigma)ol A 1083}
AFSIAI ] & schiff reagentol]l A 158 F<¢
Bhe Al AT vEe 92 Z 93] sulfurous ri
ascol 7 224 33 ANSD hemacoxylin
A4 12EL dxIAsdn. 223 o
5% orange G (Sigma)& Yol )3 F Fg
Fuo|Fdo g FAIHT}

E 3t (glycoconjugate)Ql wlex europaens agglu
vinin 1 (UEA D Hutolx el £X W35
ZABAAN lecting ol §F W 27 2}
4 Qae ANGHATHTable 2. $4 27
Z A2 A 1% bovine serum albumin (BS
Al 302 A F ohE 1110022 Y
¥ biotinylated anti SBA (Sigma)$} biotinylat
ed anti UEA I (Sigma)e] 47T incubation cha
mbert] o Al 24A] ZHF <t ¥EEAIF T Avidi
n biotin complex (ABC : Vector Lab, USA)°|
IANZEG AAA BHEAN F 0.05% 3,
3'-diaminobe nzidine (DAB : Sigma)¥ 0.01% H
cle] E3H8 0.05M tis-HCl &4389 (pH7.4)
ol A HAAIZ] F, hematoxylin® 2 hZF A5}
o Jgdv|Foz FaAsA

Table 2. Sugar specifities and inhibito
ry carbohydrates of lectins.

Lectin O}.}tim d Sugar specificity Inhlbltory
ilution sugar
UEA 1 40 pg/m¢ a-fucose galactose

2) oY cyclooxygenase-1 X W3} 3t

Aebgsl el B57)A0] e odoo
xygenase-1 (COX-1)¢] BIHIE FHaar]9
g WAz GAE AT 4

ZHH & proteinase Ko 5% F9F proteolysis I3
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< AR & blocking serumQl 10% normal goat se
rum (DAKO, Denmark)ol|lA 1A1ZF F<F WEG-A]
Zoh. 28l 12} QD rabbic anti-mouse COX
-1 (1:250, Chyman, USA)9] 4°C humidified chamb
erol| A 48A17F Bt WESAI R 219 v 23
a9l goar anti-rabbit IgG (1:100, DAKO)%j
4°C humidified chamberdl| Al 24A17} E<F kS
AlZde}. Avidin biotin complex (ABC : Vector
Lab, USA)l| 1A ER} A2 A w34
2 % DABOIA LABENT %, hemacowyl
o2 tfx@Asted BPn|A R JHINA
o}

3) YU M| S(EpicA) WE 2

e AE2)E ¥EE BRI 90 ra
anti-mouse CD11b/18 (Mac-1 : Serotec, UK) &} r
abbit anti-mouse ICAM-1 (CD54 : Serotec)Z 9]
g8 welzAzHd dAug ANsmed,
AollA 71&3 B4 oz AAFAL

4) o MEMIZ S| wig} zHa

N ESAEZREE F24] - B3ld FedalA
o] BXHASE ZAR) 93] BdUE ol &3
Bz dAL AAEET 4 A
FEENAM AEE AEs] sATA, AT
A, 1A7A S el 4ol =2 5-bromo-2-de
oxyuridine (BrdU, Sigma) 50 mg/kge B73F-AF3}
AT @R ALHAEAL 4T 37Ce 2N H
Cg-dol A z}zh 2084 uF2-AlA DNA-denatu
tiong YO ZTh 0.IM borate FEEY &2
RN F H|Bold BAWSE A1
3 0.01%2] proteinase K (DAKO, Denmark)7}
¥3H normal goar serum (1:20, DAKO)o)] 1A
EF v AIFATE 28 o= 13 AU mo
use anti-mouse BrdU (1:50, Amersham, UK)ol|
4C incubation chambertol] A 48A]17F ®l&-
}\]?\3’.5’_ 22} 3A)9) biotinylated goat anti-mou
se IgG (1:100, DAKO)dl| A 2o} X 4A17t%

b AR olF Hge Aol 71w A
SzAseE GAds FYsdch

7. Apoptosis 3 2&

Apoptotic M| E2] BEXWBLE A7) Hall
in situ apoptosis detection kit (Apoptag, Intergen,
USA)E ©] 8% TUNEL (terminal deoxynucleotid
transferase-mediated dUTP-biotin nick-end labellin
o WAE ANAAG. WA 23 BBE proc
inase K (20 pg/md)oll 583t proceolysis A7 T}
£ equilibration buffero| 4] 2023t A 3tAch
¥ TH2 strength TdT enzyme (36 pf TdT enz
yme : 72 pl reaction buffer)S *e}sled 37 C
©] humidified chamberoA] 1A1ZF b ¥HE-A]
71 & strength stop/wash bufferol]A] 108 &9
A 2)5t¥9 . Anti-digoxigenin-peroxidase©l] 1A} 7}
E<F ¥eAlZl ¥ DABE A28 th Hemato
wlin2 2 NI NF & JEEnjE ez A
3ttt

8. QaEAMI SAHAE

el 22 815}3 TUNEL 94 Aote] 533}
£ 93 Optimas 5.2 (Optima Co., USA)E ©]-&
3+ A3 EA] (image analysis)S AASI o
ARA A= Sigma Plot 4.0 (Sigma)yS S35
tudent T test® HTSIFUTE o4 AFE= P
value 0.05 ©|3tE F9dol & e BT
s

m. A
1. k=0l HEfS

GPEZS] Al We Aol 4A® 2
¥4 H4o) BEsigon RN Yo

2729 APAAE ded. ol A%
o AR HoEu A Eewohd}

Fo =90 WA E (parietal cel)2} FA] E(chief ¢
el)e] FA%E FFEATHEig 1).

§
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AR &4 FLA| 2ASAT
@ JSTRAME AREFDTAA

E & Zolrt BREEHJ[Y F, 724
7t AABEGTAA AP e zAEN] B
BT, 9¥ AGe A ARee A
oA zToA Hol: FHAAQ gtz
2 ez} FEAH ATKEg. 2).

2. =3 EEtE W

1) SIEY A MZe| wa}

GPEZIME 284 4ol dojd Fd
= AT IdFEI, AYNEFE
g AP e Y= Fe] HFol Fe
2 FFHAG ol &L AR A
olg} 7|AR7LA] Fitslo] glon, o] Y
F2 FHHET HFo] F=H AT (Fig. 3).

JST F&Y 7273 ARG FME 73
3] AenfuolA W7o g HI P}
TFER GPEIA Yehte Axd AFe
FAHA Lt} Fig. 4).

2) HARH|M|ZES| H3}

GPETOIAN 284 H4 FH9 3Hdsld
Ae BRAAA TS FFEE R At Fig. 5).

JST 29 7273 AR FRAZAME AX
dEHol FHlEge] 7153 EAYAA X}
il BEAEAICA Yelgdon, o]z
Wid L dizE ARSI Fig. 6).

Pt
lo

2

rlo

3. HAXZ|F SN Wl

1) Sstgzlol B W3

GPEToA UEA-1 gWhgo] 4 yAx
FARAN TAHAATN 2T vsiAE
ol it} (Fig. 7).

oo Hla] JST FZ 72413t AL Fof o
M UEA $Autge a4y, ¥z 2
H, FAXFAZS B A Gox #aEo
o (Fig. 8), 53] A 7|XFo HAAANE
o] AEAA 3 FPNHES Hole AE

7t %ol #FHAT Fig. 9.
2) Motf COX-1 8%
GPET|A COX-1 FAgut

XTh (Fig. 10, Table 3).

13}

oo &

olol Bla} JST F& 72413 AP T Lol
Ae COX-1 Fee F2 RV A
fod A BFEAeU  dxzTH fAR

BEXFgoleon, =3 niHdel IdF AE
AN cox-19] w4 Sl FPutgol &
Q1% 1CKFig. 11, 12, Table 3).

3) FO NZI|E e

MAC-1 YA AEE GPETOA F2 &
g Zo FAFHAA B2 7 BFHJS
¥ (Fig. 13, Table 3), FLLFZTAME I+
LAt JST FE2Y 72430 AR Fo Lo
MZ GPETZH FLE A QoA HEAHA|T
2 7 84 A} (Fig. 14, Table 3).

$hH ICAM YAAWHSAIEE GPETOA A
strzol M ¥ 8-A G (Fig. 15, Table 3), 9t
1A Rl AMEHEA Y (Fig. 17, Table 3)ol4]
B 2 BFHAC. ol wlE) ST &
72X AR FL] ol AFdMe H2
7} JEbSAT) (Fig. 16, 17, Table 3).

4) ot MTINIZ B4 ¢

GPEZS 284 A4 AddME BudU %
AREAIEIE BEEHA] @gken, HAX F
WollA &7t FFEHAT (Fig. 19, Table 3).

a2 ST F&9 7247 AbARCZAA
© 8o 7 FguhgS Eol= BdU G
SAE B 2 FEHJoH, XY
< ZPQEVARE FHI HAE FEXFo]
QT} (Fig. 20, 21, Table 3).

4. Apoptosis i3}

Apoptotic ¥ 3HE ZAVEH7] €8} TUNEL ®
g A EY QR2TIME Y} FHn
o FEWEE Hole apoprotic MEIL LR
HAUEANIA EAN He $2 FFEHAG
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GPERFS] ¥4 H4 Aoy Ze o
apoprotic M7} FHZHUR (Fig. 22) o] E a
poptotic A|¥Ee] ¥ = Hute] 7|H Rl &
o] vebytct .

ool WHl| JST FZ&9 72Xk AbA EojFol
M HZZ3 8]5F apoprotic M ¥ XS
Bo THAAIAEANAMT apoptotic M E7} 1}
ERdt} (Fig. 23).

Table 3. The image analysis of immu
nohistochemistry and TUNEL
in JST treated murine stoma
ch before gastropathy.

CONTROL GPE JST
Antibody

petticle  incensity  paride  intemsity  pamicle  incensity
X1 078125 1285234 282454 1339152 §168t57 12954182
MACL 1015454 12754125 4380421 12604224 15404421 12634219
1CAM 4857436 1208¢157 13416485 11874214 6043438 1286+284
BrdU 1345198 1058168 35t 2 1377412 1156142 1103£290

Apoptosis 102491 12074281 2282479 1195¢234 119474 1524258

(image analysis for 200000 particles / range of int
ensity : 50 - 150)

Abbreviation : M = S.D, Mean *+ Standard Deviat
ion; CONTROL, No treated mice; GPE, Gastropat
hy elicitated mice; JST, JST treated mice before g
astropathy elicitation; COX-1, cyclooxyhenase-1; Br
dU, bromodeoxyuridine; *, P < 0.05 compared wi
th GPE.

Fig. 1. The morphology of gastric mucosa from G
PE mice. The hemorrhagic erosions (asterisk) and
aggregation of leucocytes (arrow) are seen. SM, s
urface mucous cell; PC, parietal cell; CC, chief ¢
ell;, MM, muscularis mucosa. H & E. x200.

Fig. 2. The morphology of gastric mucosa from JS
T. tread mice at 72 hours before GPE. The dec
rease of hemorrhagic erosions (arrow) were appea
red. H & E. x200.

Legends for figure

Fig. 3. The morphology of gastric mucosa from G
PE mice. The noticeable increase of granular leco
cyte (arrow) and lymphocytes (vacanted arrow he
ad) in base of hemorrhagic erosion evoked region
were seen. Phloxine-tartrazine. x400.

Fig. 4. The morphology of gastric mucosa from JS
T tread mice at 72 hours before GPE. The conf
iguration of base in gastric gland proper were th
e same as normal. Phloxine-tartrazine. x400.

Fig. 5. The morphology of surface epithelial cells
from GPE mice. The surface mucous cell were d
isappeared. Alcian blue-PAS-Orange G. x200.

Fig. 6. The morphology of surface epithelial cells f
rom JST tread mice at 72 hours before GPE. Th

e purple reddish coroled surface mucous cell (arro
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w) were seen. Alcian blue-PAS-Orange G. x200.

Fig. 7. The immunohistochemical stain for UEA-I
in gastric mucosa from GPE mice. The UEA-I p
ositive cells (arrow) in region of hemorrhagic ero
sion were disappeared. x200.

Fig. 8. The immunohistochemical stain for UEA-1
in gastric mucosa from JST tread mice at 72 ho
urs before GPE. The UEA-I positive cells (arrow)
in various regions were seen. x200.

Fig. 9. The magniftaction of UEA-I positive cells i
n base of gastric gland proper. x400.

Fig. 10. The immunohistochemical stain for COX-
1 in gastric mucosa from GPE mice. The COX-
1 positive cells (arrow) in region of hemorrhagic
erosion were disappeared. x200.

Fig. 11. The immunohistochemical stain for COX-

1 in gastric mucosa from JST tread mice at 72
hours before GPE. The COX-1 positive cells (arr
ow) in apical sutface of mucosa were seen. %20
0.

Fig. 12. The magnifiaction of COX-1 positive cell
s in Fig. 11. x400.
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Fig. 13. The immunohistochemical stain for MAC-
1 in submucosa (SU) from GPE mice. The MAC
-1 positive cells (arrow) were increased. %200.

Fig. 14. The immunohistochemical stain for MAC-
1 in SU from JST tread mice at 72 hours befor
e GPE. The remakable decrease of MAC-1 positi
ve cells (arrow) were seen. x200.

Fig. 15. The immunohistochemical stain for ICAM
in SU from GPE mice. The ICAM positive cells
(arrow) were increased. x400.

Fig. 16. The immunohistochemical stain for ICAM
in SU from JST tread mice at 72 hours before
GPE. The noticeable decrease of ICAM positive
cells (arrow) were seen. x400.

Fig. 17. The immunohistochemical stain for ICAM
in base of hemorrhagic erosions from GPE mice.
The ICAM positive cells (arrow) were increased.
x400.

Fig. 18. The immunohistochemical stain for ICAM
in base of gastric gland proper from JST tread
mice at 72 hours before GPE. The noticeable de
crease of ICAM positive cells (arrow) were seen.
x400.

Fig. 19. The immunohistochemical stain for BrdU
in gastric mucosa from GPE mice. The BrdU po
sitive cells (arrow) were disappeared. %200.

Fig. 20. The immunochistochemical stain for BrdU
in gastric mucosa from JST tread mice at 72 ho
urs before GPE. The noticeable increase of BrdU
positive cells (arrow) were seen. x200.

Fig. 21. The magnification of BrdU positive cells
in Fig. 21. x200.

Fig. 22. The distribution of apoptotic cells in gast
ric mucosa from GPE mice. The noticeable incre
ase of apoptotic cells (arrow) in region of hemor
rhagic erosion in seen. TUNEL Method. x200.

Fig. 23. The distribution of apoptotic cells in gast

ric mucosa from JST tread mice at 72 hours bef
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ore GPE. The remakable decrease of apoptotic ce
lls (arrow) were seen. TUNEL Method. x200.
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F713E 7R 2 HBEIP?, gho) SR
dqME 9%, 8al 23, FE 5o §Eo
2 AFHA gon ole AFuHAHEM,
TR, BEARSA(RERERER) B9 &8
z9sA8e H$FH fAS sl

B ¥ (gastric mucosa)Zt H A 22 o] Ad(h
emorrthage infarct and erosion)2 HHARFE F=
3, Aoz A4t (gastric acid)Z pepsin2]
o357}, A9 g9 589 A, WAA pros
taglandins 24| Zta; AETEAS] A &
E 5 A 53 o33 &AL nonsteroidal
anti-inflammatory drug(NASID)9] A}& FFo2
Q8 o 27k FAlolT,

ol Az FEATE B4 ALl o
wHA Fupash, 243 A, A9z
38tz W3l apoprosis ®13t HEE B3,
3% 4% £49 U@ PAET B
sl AYe @ An F4YE AnE @
Aot

£ A4 GPEZS tiF-E ATl &
g ZA FAARAE ERAEe] /4 F
o} Aut &go] dolydth ol HHEITH
o] £AF 2= A9to]l mucus$} bicabonate H.$.
A o) AYPYL prostaglandin®] il 2ol <
3 248 AAH™, ol COX-1 mRNA 23
AR o3+ M F arachidonic acid®] prostagla
odin VA Asle) Aol B Al
Mz ¥4 A AGFAAHE COX-19]
o PRgel AL eriAgeh COX-19]
Agel guedel YAd W9ez 43
29 9\11;]_27,28)'

wg, oloe 2ALMe UnAI 2
ASPEA ARTERe HBel Bolshe T2
equBge] &3E 2duRga”, 1 23
I FARNA AYET g¥o] FAHUG o]
213 BAE 8] &4 reperfusiont] HEA
z2AEE FEE I

olg g &£AFHoME FTHIZY NEFE
B 23 WE P HAME, HRAE Fo 5
FAANEES FEZVE FJAHAD. dF
FAAH EL] o]FoE MAC-19} Al EZF-ZEAKC
ellular adhesion molecular; CAM)o| #H3}A H
=P, B AT YA R Hywx
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A Asu FHENA MAC19 ICAM-1 %
AuteAxe] B¥XZ77} s ol
4L gdg &3] Are Aoz B3

£ Aoz 24% U 2AE4T 93
7 A XA HY9AAE At AlEFF
Z}ol ICAM-19] @dE71E $x3dn o]

o EnQqP. adn GFBRgNE #
e ZAEAS IEATI 29E 298

o2 Aztgi)

Ao &4 ol9ex HutguAdxe] BY
(proliferation)®} A}7] 48l (apoptosis)e] WEE T
AT & DRAY FRGA dojukes A
TEEE Fil ANIEE FUEIA T o]
o] oA =™, B AFXE ol AMEE
go] 743 Aew #FHJG o9} ¥z
=g AZAZIZAN7E 284 AEA9Y B
A A LAsI B A X714
TFo] Fumch o3t AMEAI|AE A
M BN M E ] oxidative stress$} BT EZT o}

71% A3}, caspase-3 activation, ceramide pathway

ﬂl

o L M of)

activation, mitogen activatedprotein kinase activatio
n % ZL 7IAE 5l o]Fo A2 A
A,

z9sA"e AHE@EEH) FAAIZL e
2718 4+ COxX-19] F7}, MAC-1%} ICAMS)
74, BrdU9 37}, Apoprosis®] 7 Seo] &
A8} THTable 4).

AEHoz 2ASATE AT JSTTAA
= COX-1 Z8E E3 prostaglandin®] FHAH
9] BHlE mucus®} bicabonate X & A48 K-3]
ANRom FEAZY ALEY A& Az
) zhae) @Yol ol FAUTh 1 A3t GPE
Zo| Aueld BRY Hed Yoyze &
A3 d=-g2 JsTToAME VERIR] &9t
A= GPEZ = Ee] a-fucose
b}%ﬂ Q1 UEA-I ¥gwke-A X7}
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Table 4. The image analysis of immu
nohistochemistry and TUNEL
in JST treated murine stoma
ch before gastropathy.
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Abbreviation : M + SD, Mean * Standard Deviat
ion; CONTROL, No treated mice; GPE, Gastropat
hy elicitated mice; JST-ON, JST treated mice just
before gastropathy elicitation; JST-24, JST treated
mice at 24 hours before gastropathy elicitation; JS
T-48, JST treated mice at 48 hours before gastrop
athy elicitation; JST-72, JST treated mice at 72 h
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ours before gastropathy elicitation; COX-1, cycloox
yhenase-1; ICAM, intercellular adhesion molecule-1;
BrdU, bromodeoxyuridine; *, P < 0.05 compared
with GPE.
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