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Objectives :
induced by indomethacin in mouse..

mouse after gastro-inflammation elicitation.

gastro-inflammation elicitation.
Results :

noticeably decreased than control group(p<0.05).

ulcer.

.

The Effects of Jiyu-tang against Gastric and Ileac Mucosal Ulcer
Induced by Indomethacin in Mouse

Amy Kang, En-young Choi, Hak-jac Kim, Yi-soo Han, Seong-woo Lim
Dept. of Internal Medicine, College of Korean Medicine, Dongguk University
This study was carried out to investigate the effects of Jiyu-tang on gastric and ileac mucosal ulcer

Methods : The normal group was that no inflammation elicited mouse. Control group is that water administered
Sample group is that Jiyu-tang administered mouse after

In the common morphology and histochemical change, control group were observed various injury by
hemorrhagic erosion, while sample group was noticeably decreased than control group.

In the immunohistochemical change, the distributions of COX-1 treated with Jiyu-tang noticeably increased than
control group(p<0.05). The distributions of COX-2, MAC 387 and HSP-70, PCNA and TUNEL treated with Jiyu-tang

Conclusions : According to the above results, it is supposed that Jiyu-tang is applicable to gastric and ileac mucosal

Key Words : Jiyu-tang, Gastric Ulcer, lleac Ulcer, COX-1, COX-2
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7o) 9] 49) : Indomethacin© 2 e A} 919t 3F Aot AT VIR e A3 (485)

FE, 2897 WY Fo 240 deiel®, de)  ICRA $7 AAE 484 B304 72 5 4
o 2E Bhefh, TN, M B2 O 59 SAIZ F AFol 30 g€ AFE AEst] AHEe)
o] Tl 5] 424 Aee dEHe gtk A% So7] A7X 4PFEA B
22298 S 5 e WS ol 93T 4% AREA AT 4 WA ik

gold AAsel %5, Ak AF 14, 33
of ZAo] Yehie®, gelgmoz: A, At 2

ol

_ e . o
o] Wzo| &3, E A *]’%% i@ﬁ?lf%(.‘lzyu—tang .-GU)L_
Aot &0z gurd odnl A8l ok CRERRRAEIE) Dol =75t -%?EHQE d
Ame] W@ By Ale pampy”,  GETWILIN 2L Ao, 14 2 o
5 et 5 N e o 15
P PR ATLRE D, HER, tiEn'® € §7T RF(Table 1.
ohEgt Aol #EEHQUATY 53] f T2 uRis
s ; " HieH
of FLEE Hgel bl P MLERE D 2 T8
gtk Hadtg o, 4w Huke] A 1) APSZe] 2]
o g 2AHHTA d+E nFsith AYERL o2 S 4] Fe FAT,
o9l AAE indomethacin® 2 FEF A -3 a1y 4% 42 F 79 B 45E 2842
AT &3 s THE, A A gzz 937 92 % T 79 Eo B
374 Aol debAQ g, AR 2949 AE,  cgxz A¥dFoz 77 URdth AYEEe
Aol 23, dSadopiEd, AEE Bz 2o 54 suba) oArS MR U222
Sk 2 a AEAIEE SO WEE FFH 997 e indomethacine®] FALZ FHol gl A
of 43 3353 4% 2ol ddtd FA¥ zgz=o gusq
238 9lel BIsHE vk
2 9 -8% 0 9% S8
Al B indomethacin(Sigma, USA)& 37C<] A14% 5%
a
NaHCO3- &%l 7.5 mg/Ke®] F== 3|4}, 244]
I % Aoz 28 ot Faleled 9L fusich
1) 58 3) AHE oFee] Azt Fof
LY FEAEANA BFEe HE 454 Witk 28-S S7FT 1,000 meol] B1L 24 F
Table 1. Composition and Amount of Ingredients of Jyu—fang
Herb name Species Part used Latin name Dose(g)
Hoki Sanguisorba officinalis root Sanguisorbae radix 20.00
Y Angelica gigas root Angelicae gigantis radix 20.00
s Cnidium officinale root Cnidii rhizoma 20.00
P iEEk Equus aninus cortex Asini gelatinum 6.00
Bure Sophora japonica flos Sophorae flos 4.00
WE Zingiberis officinale root Zingiberis rhizoma 4.00
FUFF Schizonepeta tenuifolia herb Schizonepetae herba 4.00
HE Glycyrrhiza uralensis root Glycyrrhizae radix 2.00
Total amount 80.00
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(486) tH3EralEr 3R] A28 A2 (200749 69)

oF Atk & o] F)sle] rotary evaporatorS ©]-8-3}
o] 100 mo2 7 s% ¥ %, 224 indomethacin
& w2 FAEE ATl 2442 FHE 2.5 nlke
/day¥ Z3T-Fo] Sk

4) A RE A2}

.33 W 45 % 749 BT F sodium
pentobarbital &8 © 2 v} 3 & vascular rinse2}
10% 4 2238 M(neutral buffered formalin
: NBF)2.2 AA#AF13 <& A8 o &5
(body), 33 (illeum)S 2 Z3le] A-oA 24412
et 10% 34 EX2UALYNBF ; natural
buffered formalin)o] 13 3Ach 2HE 2HL
5429 WH 2 paraffinc] Eeidt F 5 m F
Aol AgdAHoz Az2egit

5) 2358t dA

(1) Hematoxylin & Eosin(H & E) Stain

9ol 34 z2o] dnkAQl 44E& A7) 9
3] paraffinel] Erjsted A 22 S Xylenes
o] &3lo] eru}be}d(deparaffination) 3t ¥ &S
reyz AXEA  JHehydraton)A 7 RS,
Hematoxylinol| A 5% %<t gAsti oA 1%
acid alcohol&& A & ammonia water2
Zalgith. Al Eosingd oz G4g F og2
< =2 AXHA D4(dehydration)A] 7] oh
Xylenes ©]-&3}9 cleaningdtx 54 3tich

(2) Alcian Blue Stain

34 22 e AAA3} glycogens BE3H]
3l paraffinel] Evjste] ARG 24-& Xylene

Table 2. Primary Antibody

& o] &3le] gula}H(deparaffination)3t = ol &
&5 TEEE AXUA 7Hrhydration)A 7] B
Alcian blue &9 30% Bt FAgGch +4
2 0.3% sodium carbonate &9 2.2 30%7F A
g & o}A] A8k 0.5% periodic acid SHOE
B2 A AT TA] A 3 Schiff 8o
1582F 98 sulfurous SR 02 A& F gt
&% FEHERE AXWA g(dehydration) A7
& XyleneS ©] &3} cleaningdhal %-9) 313tk

6) RG22 33 A
sjebddl] Zoljsle] AAF} 22-E Xylened ©]
23] &ule}H(deparaffination)3t $- proteinase K
(20 pgm)E 5E Ft dHE Edll(proteolysis) Al
7131, blocking solution®Z seruml H,0,E 5%
2ot Aglele] 22 W9l endogeneous peroxidase
2 AAE % 10% normal goat serumolA] 1]t
Fe AT o 14 IH|(Table 2)2 34
g} Whe-2 A3l a 4°C humidified chamber]
A 1241 FE ¥RAI F- 22} AR biotinylated
goat anti-rabbit IgG (1:1000, DAKO, USA)=E 4
LA 10%7t link 3} 1, steptavidin peroxidase
(LSAB : DAKO)°ll 1082 E<t Aol vHAIA
t}. DAB 2442 & hematoxylin®E A
dle] FedAn B o AT

7) Apoptosis 3} #HF

Apoptotic A E9] EXHIE AR Y8l in
situ apoptosis detection kit (Apoptag, Intergen,
USA)E ©|-43%t TUNEL (terminal deoxynucleotid

Antibody source Company
COX-1 rabbit Santa Cruz Biotec, USA
COX-2 rabbit Santa Cruz Biotec, USA
MAC 387 rabbit Chemicon, USA
Heat Shock Protein 70 rabbit Chemicon, USA
PCNA rabbit Sigma, USA
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7ol 9] 49l

transferase-mediated dUTP-biotin nick-end labelling)
WHE AAjetith st Eofste] HAE 22
< Xylenes o]83l] €2} (deparaffination) &t
% proteinase K (20 pg/m)ZE 5% Fet SA L3
(proteolysis) A17]13L, quilibration buffercl]A] 203
2+ AEsldt o strength TdT enzyme (36 4
dT enzyme : 72 pf reaction buffer)e 2]l 3
7°C9] humidified chamberol]A] 147} F<F WHS-A]
71 % strength stop/wash bufferollA] 108 F<t A€
39t} Anti-digoxigenin-phosphatase©l] 1A]7F &<t
HHS-A171 3 DABE A2]5le] Methyl greeno.Z T
FAgt & FEn|F o2 RESIGT

}-N

8) A

W x23}et3 TUNEL g4 23te] 2188
23 SPSS(ver 12.0) program= ©]&3d JFEA
(image analysis)S AAISIATE G3EA Ane
one-way ANOVAE AMS-3te] p<0.05 FEolA]
TS A

=

4

l‘

2 o}

1. XS] Bigt

A FEEY AFHE HH FATLL 363+

38 |
36 J-

34 |

(B) 1ybIoMm

32 r

30 L

Indomethacin © 2 Fute A9 919} 34 A=t

dZ vlX= iR B (487)

1.53gellAl Aat AFol F7hetley, 43T
METE 34.1£233g02 A Fo] szt
48A1ko] AUWA #HZFo] B EEH T A F 3

H4&T = jndomethacin A8 & AF8S T3

AgFo] dzzErh BckFig 1).
2. SOIE0l W3}
NGERE!
zzdME ZAT] v ”‘ﬂl LIS

% o kFig. 20)
KA ZAN O]-%U](Flg 25).

A3 HA UrEM~— Fdo] =
/é_dé]li-oﬂj‘—]\_- =1 0"’}' “6‘@

2) 37 ¥z}

EHZ%M% AT dF5243 BA U

= 2 Z9o] Z7I5IH 2 (Fig. 3C) 4 F
E-OME d53} Fdo] A th(Fig. 3S).

3, ixdo

., ubsol x| Mol st

1) 9 Aete] Wz}
Hematoxylin & Eosin(H & E) ¢
g9 Wste, qEzTdMe %
59, 49 29 asla Yol 3

@23} vl erosion)o] FEAFH A

—-+—N —=a—C—a— S

Fig. 1. Body weight change according to days in mice. Abbreviation : N, No treated mice; C, water treated mice
with mucosal ulcer by indomethacin; S, Jiu—tang treated mice with mucosal ulcer by indomethacin.
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(488) thatate)sta)A] A28d A2E (2007 6Y)

Fig. 2. Inner surface change of stomach. C was observed various injury by hemorrhagic erosion, while S was
noticeably decreased than C. N, No treated mice; C, water treated mice with mucosal ulcer by
indomethacin; S, Jivu—tang treated mice with mucosal ulcer by indomethacin.

Fig. 3. Inner surface change of ilium. C were observed various injury by hemorrhagic erosion, while S was
noticeably decreased than C. N, No treated mice; C, water treated mice with mucosal ulcer by
indomethacin; S, Jiyu-tang treated mice with mucosal ulcer by indomethacin.
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Fig. 4. The mucosa change of stomach. C was observed infiltration of inflammatory cells and loss of goblet cell,
while S was observed disappearance of inflammatory cells and repair of goblet cell than C. N, No treated
mice x200; C, water treated mice with mucosal ulcer by indomethacin x400; S, Jiyu—tang treated mice with
mucosal ulcer by indomethacin x200, H&E stain.
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7holu] 9] 491 : Indomethacin © 2 3l AFS) $19} 34 At A5l vlAE s E3 (489)

A Aol AAE D, 28-S Fuksle SAY alciane-blue @Y FAoA, F4FLE T2
1 2 dSA £ Ago] HAHALFig 40), & T AR EAste 74 Z(blue
A Fo e Huto]rle] FEEol} 2¥o] 74 color)7t 4A FEEHIJ WK (Fig. 6N), 2Tl A

H A HFig. 4S). = alciane blue A ¥HE-& YeERl& A7} A9
BEAE A gro} Hubdnol B9} A &AE

2) 33 Aute] Wl N o - .
9] Ad"dgde] Yeld RS & F UJIL(Fig.

Hematoxylin & Fosinl & B) 9422 £ 5 o0, ggzepie d39m 2w
2 gee] Wal AA w  omuinel ©

g e WA, AATANE GRS T g sagze) 51 21T 69)
(crypt)e] Fel7b BEH AN Fig. 5N), =T
NME FR} 59 &4 EFHREY Ado]

4, COX—1 2xBs}
2L A 1(Fig. 5C), APFAME BT Y=

Werzo] wa¥lon 9ZuA MES gz D A Wl g
Fol vlele] @A) ZoIBT Y Aol BAIY  BATAINE e AsEl AR
tHFig. 59). (Fig. TN) 22.67+6.81/10,000 pick cell, T2l

Fig. 5. The mucosa change of ileum. C was observed infiltration of inflammatory cells and loss of villi and crypt,
while S was observed disappearance of inflammatory cells and repair of submucous layer than C. N, No
treated mice : C, water treated mice with mucosal ulcer by indomethacin ; S, Jiyu-tang treated mice with
mucosal ulcer by indomethacin , H&E stain x200.

Fig. 6. The mucosa change of ileum. C was observed loss of goblet cell, while S was observed repair of goblet
cell than C. N, No treated mice ; C, water treated mice with mucosal ulcer by indomethacin ; S, Jivu-tang
treated mice with mucosal ulcer by indomethacin , alcian-blue stain x200.
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(490) wiggrelsts]A] A28d #1235 (2007 68)

Fig. 7. The immunohistochemical stain for COX-1 antibody in stomach. C was observed disappearance of the
COX-1 positive reacted cell, while S was noticeably increased than C. N, No treated mice ; C, water
treated mice with mucosal ulcer by indomethacin ; S, Jiu—tang treated mice with mucosal ulcer by

indomethacin x400.

e vl (erosion)s 1 BE Flof Ay|2Z
A AM(Fig. 7C) 2.331.53/10,000 pick cell(Table 3),
A e BH A9 E wet gage] g
g Ho|n] FotZ Akl ZA(Fig. 7S) 12.33£2.52
/ 10,000 pick cell2 F7}8%tHTable 3).

2) 373 A= st

ATl Auta AuetEe] AT A
(Fig. 8N) 34+10.58/10,000 pick cell(Table 4), o
Z7o| A& v ZHerosion)H 1L FEE F-$9] AT
Z2 Al M(Fig 8C) 13+3.21/10,000 pick cell(Table 4),
AT e A 49 E wet dag0] ozt 7
slHolr AeZ ZRtel] ZA(Fig. 8S) 24+6.24/

10,0002 F7}stAth(Table 4).

5. COX-2 &35}

D) 9 A Wzt

AR E 2.3342.52/10,000 pick cell(Table
3), dETIME Aoetest Mo vt &4
(Fig. 9C) 36.67+6.43/10,000 pick cell(Table 3), 4
HoMe F2 Y5 FiEAX(Fig 9S) 15£5.29
/10,000 pick cellZ 7HA3}3THTable 3).

2) 37 Aute] st
AT A 39.67+25.93/10,000 pick cell
(Table 4), ZTNM = AT EHR Host

Table 3. Cell Count of the Immunohistochemical Stain and TUNEL Stain in Stomach.

Antibody Normal Control Sample
COX-1 22.67+6.81° 2.33+1.53° 12.3342.52°
COX-2 2332.52° 36.676.43° 1545.29°

MAC 387 3.331.53° 350£30° 36+13.75°
HSP-70 4.043.61° 188+10.82° 74345.51°
PCNA 149.67+1.53* 331+10.54° 207+25.63°
TUNEL 5.67+4.16° 138+75.29° 55+14.93°

a-b, a-c Values with the different superscripts are significantly different at p<0.01. a-c* Values with the different superscripts are

significantly different at p<0.05.

Abbreviation : Normal, No treated mice; Control, water treated mice with mucosal ulcer by indomethacin; Sample, Jiyu-tang treated

mice with mucosal ulcer by indomethacin.
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Zotv] 2] 49 : Indomethacin @2 FLE AF ] Ao} 3 AT GFol vIA S ki H3 (491)

Fig. 8. The immunohistochemical stain for COX-1 antibody in ilium. C was observed disappearance of the COX-1
positive reacted cell, while S was noticeably increased than C. N, No treated mice ; C, water treated mice
with mucosal ulcer by indomethacin ; S, Jyu-tang treated mice with mucosal ulcer by indomethacin x400.

= 2o A (Fig. 10C) 228.67+24.09/10,000 pick
cell(Table 4), AP TN E AM}F ) xut
s} =] A (Fig. 10S) 107.67+39.07/10,000 pick
cell2 72313 T}(Table 4).

6. MAC 387 23|

1) 91 Aete] Wz

AL A& 3.33+1.53/10,000 pick cell(Table
3), ETdAE G5FAE T 22 (Fig. 110)
350+30/10,000 pick cell(Table 3), A&Td|A &=
36+13.75/10,000 pick cell® 7483 thFig. 118,
Table 3).

2) 373 Aeke] st

A2y e 1.33£1.53/10,000 pick cell
(Table 4), ZFANM = dSHAE FH=E
(Fig. 12C) 57.33+8.96/10,000 pick cell(Table
4), AP TAME 15.33+3.06/10,000 pick cell
2 723t th(Fig. 128, Table 4).

7. HSP—70 2 xtHst
DEELER.E
BT AE 4+3.61/10,000 pick cellZ 72
UehA] eigkou(Table 3), tizTollde At
o] #zp FHA LA (Fig. 13C) 188+

ol

I

Table 4. Cell Count of the Immunchistochemical Stain and TUNEL Stain in lleum.

Antibody Normal Control Sample
COX-1 34+10.58" 13+3.21° 2446.24°
COX-2 39.67+£25.93" 228.67+24.09° 107.67+39.07°

MAC 387 1.33£1.53" 573348.96° 15.3343.06°
HSP-70 1.7+£2.08" 5249.17° 17.3£3.21°
PCNA 195.33+66.52" 407.67+82.92° 297.33+61.33°
TUNEL 58427.06 397.67+17.21° 135+18.52°

a-b Values with the different superscripts are significantly different at p<0.05. a-c Values with the different superscripts are

significantly different at p<0.01.

Abbreviation : Normal, No treated mice; Control, water treated mice with mucosal ulcer by indomethacin; Sample, Jiyu-tang treated

mice with mucosal ulcer by indomethacin.
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(492) W8] F28A A2E (2007'd 69)

10.82/10,000 pick cell2 Z7}8+% 31(Table 3), 4

o Hlal 7+AstechFig. 13S, Table 3).
Ho| A e 74.345.51/10,000 pick cell2 =T

Fig. 9. The immunohistochemical stain of COX-2 antibody in stomach. C was observed increase of the COX-2
positive reacted cell, while S was noticeably decreased than C. N, No treated mice x200; C, water treated

mice with mucosal ulcer by indomethacin x400; S, Jiu-tang treated mice with mucosal ulcer by
indomethacin x400.

Fig. 10, The immunohistochemical stain of COX-2 antibody in ilium. C was observed increase of the COX-2
positive reacted cell, while S was noticeably decreased than C. N, No treated mice x200; C, water

treated mice with mucosal ulcer by indomethacin x200; S, Jiyu-tang treated mice with mucosal ulcer by
indomethacin x400.

Fig. 11. The immunohistochemical stain of MAC 387 antibody in stomach. C was observed increase of the MAC
387 positive reacted cell, while S was noticeably decreased than C. N, No treated mice x200; C, water

treated mice with mucosal ulcer by indomethacin x200; S, Jivu-tang treated mice with mucosal ulcer by
indomethacin x400.
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7¥ola] 9] 491 : Indomethacin© 2 F+E A o] ¢} 37 A2 Ao v]X= HfkiH B (493)

2) 3% Aol Wst

AT = 1.742.08/10,000 pick cell2 72|
VERA] @igtovK(Table 4), 2Tl A9t
23 sl M (Fig. 14C) 5249.17/10,000 pick

cell2 Z7}813] 3(Table 4), AT E 17.3£3.21/
10,000 pick cell2 ol vlal 743k ch(Fig.
14S, Table 4).

Fig. 12. The immunohistochemical stain of MAC 387 antibody in ileum. C was observed increase of the MAC 387
positive reacted cell, while S was noticeably decreased than C. N, No treated mice ; C, water treated mice
with mucosal ulcer by indomethacin ; S, Jivu—tang treated mice with mucosal ulcer by indomethacin x200.

Fig. 13. The immunohistochemical stain of Heat Shock Protein 70 antibody in stomach. C was observed increase
of the Heat Shock Protein 70 positive reacted cell, while S was noticeably decreased than C. N, No

treated mice x200; C, water treated mice with mucosal ulcer by indomethacin x200; S, Jivu-tang treated
mice with mucosal ulcer by indomethacin x400.

Fig. 14. The immunohistochemical stain of Heat Shock Protein 70 antibody in ileum. C was observed increase
of the Heat Shock Protein 70 positive reacted cell, while S was noticeably decreased than C. N, No

treated mice x200; C, water treated mice with mucosal ulcer by indomethacin x200; S, Jiyu-tang treated
mice with mucosal ulcer by indomethacin x400.
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8. PCNA ExtH3| Table 3), A FE 207+25.63/10,000 pick cellZ2

1y 9 Hute] Wz izl Hel st (Fig. 15S, Table 3).
AL 149.67+1.53/10,000 pick cellZ e}
Wor(Table 3), ETS HYstEolA 331«
10.54/10,000 pick cell® Z7}at%] 1(Fig. 15C,

2) 37 Ade] st
B2 TE 195.33£66.52/10,000 pick cell 2 Ve
WOov(Table 4), HETL HuslEolM 407.67

Fig. 15. The immunohistochemical stain of PCNA antibody in stomach . C was observed increase of PCNA
positive reacted cell, while S was noticeably decreased than C. N, No treated mice; C, water treated
mice with mucosal ulcer by indomethacin; S, Jiu—tang treated mice with mucosal ulcer by indomethacin
x200.

Fig. 16. The immunohistochemical stain of PCNA antibody in ilium. C was observed increase of PCNA positive
reacted cell, while S was noticeably decreased than C. N, No treated mice; C, water treated mice with
mucosal ulcer by indomethacin; S, Jyu—tang treated mice with mucosal ulcer by indomethacin x400.

Fig. 17. The TUNEL stain for apoptosis in stomach. C was observed increase of the TUNEL positive reacted cell,
while S was noticeably decreased than C. N, No treated mice ; C, water treated mice with mucosal ulcer
by indomethacin ; S, Jivu-tang treated mice with mucosal ulcer by indomethacin x200.
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Fig. 18. The TUNEL stain for apoptosis in ilium. C was observed increase of the TUNEL positive reacted cell,
while S was noticeably decreased than C. N, No treated mice x200; C, water treated mice with mucosal
ulcer by indomethacin x400; S, Jiyu-tang treated mice with mucosal ulcer by indomethacin x400.

+82.92/10,000 pick cell® Z7}8t% 3 (Fig. 16C,
Table 4), AT 297.33+61.33/10,000 pick cell
2tz vlgl] ZAstAk(Fig. 16S, Table 4).

9. TUNEL 2XLH#H3}

1) ¢ el ¥zt

AR A 5.67+4.16/10,000 pick cellZ 7
o] #AE A o k(Table 3), NETAME 4
Zot 9] B3] §RRE|(Fig. 17C) 138+75.29/
10,000 pick cellZ YERsE31(Table 3), A3 TollA
= 55+14.93/10,000 pick cell® Tzl vl&l 7
&85 thFig. 17S, Table 3).

2) 37 9] Wt

AT e 58+27.06/10,000 pick cell2
eyt ori(Table 4), iZ2 oM Ty &
FR} A Z2)A E(erosion)F-9] A (Fig. 18C)
397.67+17.21/10,000 pick cell2 }ERSt3i(Table
4), AAFANHE 135£18.52/10,000 pick cellZ

o

) &l w8 A8} tiFig. 18S, Table 4).
o #
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