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Treatment Effect of Jecksodoodangkuisan against Colonic
Mucosal Ulcer Induced by Indomethacin in Mouse

En-Young Choi, Tae-Hyun Hwang, Joong-Hwan An, Seong-Hwan Lee, Seong-Woo Lim

Dept. of Internal Medicine, College of Oriental Medicine, Dongguk University

Objectives: This study was carried out to investigate the effects of Jecksodoodangkuisan(JD) and Jecksodoodang-
kuisankahyunjickotJH) against Colonic Mucosal Ulcer induced by indomethacin in mouse.

Methods: The normal group consisted of mice that were not inflanunation-induced. The control group was untreated
gastro-inflammation-elicited mice. The sample group mice were those administered BO, JD and JH after gastro-inflammation

elicitation.

Results: In the immunohistochemical change, the distribution of COX-1 in mice treated with BO, JD and JH noticeably
increased than control group(P<0.05). The distributions of NF-kB, p50, COX-2, ICAM-1, HSP70 and Substance P in mice
treated with BO. ID and JH noticeably decreased more than control group(P<0.05). And JH was most effective treatment
against Colonic Mucosal Ulcer in the immunohistochemical change.

Conclusions: According to the above results, Jecksodoodangkuisan and Jecksodoodangkuisankahyunjicho are applicable

treatments for Colonic Mucosal Ulcer.

Key Words: =

ox50000dangkuisan, Colonic Mucosal Ulcer, COX-1,

NF-kB p50, COX-2
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ENE BHY Aoz ALEEHC] indomethacin®.
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dko. glad 438 ICR
A SA AAE FRASBANIN 25LF A
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B Age] A48 Ve EEH#(Jecksodoodang-
kuisan: JD)& U4[EHME, o £l T L&

s oA Z2AE AR 159 B¥ge o
&3 Zr} (Table 1.).
P NT s RIn 22 Si(Jecksodoodangkuisan-

plus-hyunjicho: JH)9| 13 E&& t}-g-3} 2t} (Table
2.). Bg]x} (Boricha: BO)= HElE et 7o g A
Zo)A BEle $AE 10gS FH]5H T Table 3.).

Table 1. The Amount and Composition of Jecksodoodangkuisan

Species Part used Latin name Weight(g)
Phaseolus angularis W.F. WIGHT seed Phaseoli Semen 40
Angelica gigas NAKAI TOOts Angelicae gigantis Radix 8
Total amount 48
Table 2. The Amount and Composition of Jecksodoodangkuisan-plus-hyurjicho
Species Part used Latin name Weight(g)
Phaseolus angularis W.F. WIGHT seed Phaseoli Semen 40
Angelica gigas NAKAI roots Angelicae gigantis Radix
Geranium wilfordii Maxim herb Geranii Herba
Total amount 56
Table 3. The Amount and Composition of Boricha
Species Part used Latin name Weight(g)
Hodei fructus germiniatus seed Hordeum vulgare var. hexastichon 10
Total amount 10
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APFELS b7 AHeg 3 g Uz
A A EE (UCED), digde Al T°r
F Bz RoqF (BOA—?L) g A R
NTEER FEY o (JDAY) 2
A A §2 F o TEREENL L E 2
Fold JHAT)O & rglh AdsEe 2 3
7 vlel¥ wgETh

2) ]:HX}-}SB)— ;q]ok 01:1]-

Hgde AYE a7l 98 indomethacin
(Sigma, USA)E 0.9% NaClo} 3% 70% ojghe
o) 54A)7) % 10ngkg/day® UCET, BOAT:, JDA
el HARG) 397 2% A7 Folain

3) AHg ko) A2 ol

K 2}2KBoricha: BO)= RElE st Aoz A
ZollA BlEE SAF 10gS B 2000mie] 1027}
29 & 150mkg/day HoE o8 Edjstdr).
/J\E';“.',Z" ¥5ht (Jecksodoodanghkuisan: JD)& 22,5, =

4= 500 méol] W1 24)7F B¢ MBS & s}
911:}. 1 85 rotary evaporatorZ ©]-838ld 50md
OS2 7%t F53te IDAT g A L &
T2AZF BOF 2.5mi/kg/day B2 FES s}tk
N EE BN 2 B (Jecksodoodangkuisan-plus-
hyunjicho: JHT H/pGERHT SY3 vhjog
FRAS AZT FIHATA RS AL 42
F 2N B 2.5nkgday Fog 7Y B 3}
.

4) 2ARE A

WA AY 2 F 20 ARHRE o
sodium pentobarbital §-H4° 7 u}33t

=i

"E‘j‘_io
K
=

0151 ?‘.‘T

3. vascular
rinse9} 10% F4 F=w#l &N (neutral buffered
formalin: NBF)o. 2 AZAAZ AL AAsact 2

UTT

A Z W@ FE A (descending colon)T A &3}

H2Y- Gef3 5 E- 0148 Y u P

oA 24A7F 52 10% NBFo| 238 et 1
2 B4AS WHOF paraffine] ¥o)sh
m FA9 d&Ane g A

ERAIAE *z}ﬁ—wq RIS 99 8
A (glycoconjugate) 2] 3l Peanut Agglutinin
(PNA; Sigma, USA)E o] &3 @28 AAs;ch
(Table 4.). 234-& 1% bovine serum albumin(BSA;
Sigma, USA)2.2 4204 202 <t blockingdt &,
1:1002.2 A3} biotinylated anti PNA(Sigma, USA)
9} 4T incubation chambertf ol A] 24A)17} FoF W&
AZ ) o ABC kit(avidin biotin complex; Vector
Lab, USA)%t A&dA 147 EoF wkg-A|ATH
0.05% 3,3'-diaminobenzidine(DAB: Sigma)3} 0.01%
HCleo] E3rd 0.05M tris-HCl 958 (pH 7.4)2.
2 uPAA7] 5 hematoxylin® Bt HAste] 3
grgn|F o2 $asich Lectin w9 Fne —
(F4), HEF), HEFAEY FA) 283 +++
(B ¥ ToE FASHAH

(2) A= W cyclooxygenase-1 £¥ W3l &

A g 237136 Fddhe cyclooxy-
genase-1(COX-1)¢] ¥xwsl2 #ds}r] st 4
S AT 94 HHE proteinase K2 58 T
Qb Thl A Hgfj(proteolysis) 171 ¥ blocking serum
] 10% normal goat serum¥ 1A]7F Z¢F wh-g-A| 7Tk
83 13 891 rabbit anti-mouse COX-1(1:250,
Chyman, USA)#} 4T humidified chamberoi] A} 48]
ZF Zor wheA 7t thg 23F %)<l goat anti-rabbit
IgG (1:100, DAKO)$} 47C humidified chamberei] A
24270 B MEAA: olF BHL Aol 7)&
P FQsk

il

Table 4. Sugar Specifities and Inhibitory Carbohydrate of Peanut Agglutinin

Lectin Optium dilution

Sugar specificity

PNA 10pg/ml

galactosyl-B-1,3-N-acetylgalactosamine

(953
4
(V%)



WAool hE 2Edrd S3ERZ 385
£ 4 %7 o A (heat-shock protein, HSP)] &}
1 HSP709) REW3E #A3}7] $13) rabbit anti
mouse HSP70(1:250, Santa Cruz Biotec, USA) 3}
g o8¢ ANg ANSET.

@ ABAY =9 w3 A2

2590 55 2 9% Belsht 47Fe =
% 8l Substance P X REE @3}y 3|
goat anti mouse Substance P(1:250, Santa Cruz
Biotec, USA) SH & o]8¢ FME APt

(5 A% W 9% wsg @

e Wl 4588 AFo Fdhs nuclear factor
(NF)-kB p509} cyclooxygenase(COX)-2 o] 23 ¥
g ZALE7I981A rat anti-mouse NF-kB p50
(1:250, Santa Cruz Biotec)$} rabbit anti-mouse COX-2
(1:250, Santa Cruz Biotec)E 0] 83 QML A3}
om, olF HAHL 9o 7)&F FA Y3}
At

(6) NzF-2EA s @3
22 W M ¥o]F (migration)d] BostE N X

28 2| (intercellular adhesion molecule: ICAM)$] &
¥ 932 33317193l hamster anti-mouse ICAM-1
(CD54-1, Serotec, UK)E 0|23 JAL $ollA] 7]
&3 FY Pyo g HAEt

6) BeAT FAAE

w2435 4l Aste] 558 919 Optimas
5.2(Optima Co., USA)S ©)&% <A A(image
analysis)g AA18l9ct AR A= Sigma Plot
2000 (Sigma)& =3} student T test® Fo]4-&
&tk

Il BRER

1. &t HoZHo| W3}
D A guygee) IAAE W)
HAFE3Ae] FAAN T SAEGA 9| Hals
ZAFe}71918) PNAS ]88 dAg AA8tdth

FAAE % %‘4"%01]/\1 Lectin ¥H8-2] =7} UCEZ
e ~(£4)02, BOAZE HH) 02, IDATE
HHEWIES 3)01: 283 JHAZ S ++(%

3 ko =z wEAEct (Fig 1).

Fig. 1. The immunohistochemistry of PNA in golgi complex of colonocytes from mice. x400.

UCE: The PNA positive reaction were disappeared, BOA: The PNA positive reaction were appeared,
JDA: The PNA positive reaction were noticible appeared, JHA: The PNA positive reaction were as same normal.

Fig. 2. The immunohistochemistry of COX-1 in LP from mice. x400,

UCE: The COX-1 positive reacted cell (arrow) were disappeared. BOA: The COX-1 positive reacted cell were increased than UCE mice.

JDA: The COX-1 positive reacted cell were increased than UCE mice.

JHA: The COX-1 positive reacted cell were noticible increased than UCE mice.
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2) COX-1 Byuis}

27 Y 2/HFAA FiAEE 8 5
H AEAGA 3 FPureE Hoje AoE #
FEUEH, WRFEZAY &4 2 F COX-1
FEAE ] BE7} A4S0 o]H T BE A
= UCEFAA izl vld] 96.7% 7+48h 267+
27/150,000pick celio] #E =Gt} BOAT & UCETF
off ul3)| 1115.0% Z7}3k 3244+211/150,000pick cell
o] #AESt. IDAT-L UCET-| Hl&| 1503.4%
Z7}3F 4281+298/150,000pick cello] TA= 2Tk THA
T8 UCEZd wla] 27502% =713 7610+458/

H2g gel sl 5 E ol 8 YN

)

]
Bol| A g FS :
UdFagate] &4 49 & HSP70 WS A X
o] E¥7} $71E9 T ol BX F7he UCET
oA thETol uvlsl 533.8% F7}eF 55524441/
150,000pick cello] #ZHTh BOATS UCET|
ul 3 41.3% 7048+ 3259+348/150,000pick cello]
# Utk JDATS UCET] wld) 67.1% 723
1825+74/150,000pick cello] #Z=ch JHAZ S
UCEF-] Hl8} 70.6% 723 1631£65/150,000pick
cello] BAHYCE JHATL JDAT| HIg|A §-2

150,000pick cello] #AHRth JTHATS JDAT| A e A AEE HFHKHTable 5, Fig. 3.).

Bls)M oA Sle F7F S AT (Table 5, 4) AR = s}

Fig. 2). 55, 2%l Hoshs 7%= EHQ Sub-
3) 2E# & SFE29 st stance PEEE 2Tl A FHaf-Fol X
2EH 20l tigh 4FE-EQ HSP70 22 & dix onl 8 FHAEZAN o PSS Hole

Table 5. The image analysis of immunchistochemistry in BO, JD, and JH treated murine descending colon after
ulcerative colitis elicitation.

B Group
Antibody
0 CON UCE BOA JDA JHA
COX-1 80244321 267427 32444211 4281298 7610458
HSP70 876+35 55524441 32594348° 1825474 1631465
Substance P 478421 108944485 1357475 687+41" 596435

(image analysis for 150,000 particles/range of intensity: 80~150)

Abbreviation: M + S.D, MeantStandard Deviation; CON, No treated mice; UCE, Ulcerative colitis elicitated mice; BOA, Boricha(BO)
treated mice after ulcerative colitis; JDA, Jecksodoodangkuisan(JD) treated mice after ulcerative colitis; JHA, Jecksodoodang-
kuisankahyunjicho(JH) treated mice after ulcerative colitis; COX-1, cyclooxygenase-1;

*. P < 0.05 compared with UCE. **, P < 0.05 compared with BOA. *** P < 0.05 compared with JDA.

Fig. 3. The immunohistochemistry of HSP70 in LP from mice. »x200.

UCE: The HSP70 positive reacted cell(arrow) were remarkable increased. BOA: The HSP70 positive reacted cell were decreased than UCE mice
JDA: The HSP70 positive reacted cell were decreased than UCE mice.
JHA: The HSP70 positive reacted cell were noticible decreased than UCE mice.



Indomethacin@ 2 T W7 2| LRI 4o et FpTEH

Aoz BFEUL. WEFERAY &
Substance P FAHR-HE o] ¥ 7} Frlsledt ol
3 £ ¥ Z7h= UCEZAA tiz2d nis) 2179.1%
Z7}8t 10894+485/150,000pick cello] #TAF ]}
BOAZ-& UCEZo| uvl5) 87.5% 743 1357=75/
150,000pick cello] FA= U} IDATL UCEZ)
Hl3} 93.7% 24 687+41/150,000pick cello} T+
gk JHATZLS UCERol ul3] 94.5% 74
596+35/150,000pick celto] H&AEHJUT. JHATS
IDAT| vlEiM {oJA e A BFE B
(Table 5, Fig. 4.).
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)\L ul- _‘t'S‘_

i

o

bt F-U

2. Mot ¥F wigl
1) g=3# Cytokine 3}
At} AE

Aol A kAWH-g 8ol NF«B p50

o Az

koll

o

FANSAEE hEFAME Y5 HATLFDAA
vehdth UCET-S tiZ ol Hlsl 1014.9% F7+%
2988+284/150,000pick cello] #%ict BOATS
UCEZl Bl3) 68.0% 7443k 957+54/150,000pick
cello] BRIt IDATL UCET vlsl 81.4%
243k 557+35/150,000pick cello] TR UL JTHAT
2 UCEo] Bls) 87.7% 7+4FH 365+41/150,000
pick cello] #AE T} . JHAT2 JDAT Hls|A

S04 e A AL B} (Table 6, Fig. 5.).

N AZ AN GAEE Hole COX-2 ¢
NS LE dRZAME 48 AT FHdA
Uelgth UCEToME tizaol vls) 1278.7% %
7V8F 3695+148/150,000pick cello] &= it BOA
& UCEZ H13l 65.6% 7+ 1270+78/150,000
pick cello] ZHAT}. IDATN A= UCET 3|

Fig. 4. The immunochistochemistry of Substance P in LP from mice. x200.

UCE: The Substance P positive reacted cell (arrow) were remarkable increased,
BOA: The Substance P positive reacted cell were decreased than UCE mice,

JDA: The Substance P positive reacted cell were decreased than UCE mice,

JHA: The Substance P positive reacted cell were noticible decreased than UCE mice.

Fig. 5. The immunohistochemistry of NF-kB p50 in EP and LP from mice. =x200.

UCE: The NF-kB p50 positive reacted cell(arrow) were remarkable increased,

BOA: The NF-kB p50 positive reacted cell were decreased than UCE mice,

JDA: The NF-«xB p50 positive reacted cell were decreased than UCE mice,

JHA: The NF-xB p50 positive reacted cell were noticible decreased than UCE mice.
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Table 6. The image analysis of immunohistochemistry of inflammatory cytokine and cell adhesion in BO, JD, and
JH treated murine descending colon after ulcerative colitis elicitation.

. Group
Antibody
CON UCE BOA JDA JHA
NF-kB p50 26838 - 29884284 957:£54" 557435 365+41""
COX-2 26836 3695+148 1270478 993439 510+48™
ICAM-1 18948 26874196 512445 443+36" 384£19™"
(image analysis for 150,000particles/range of intcnsity: 80~150)
Abbreviation: same as Table 5.
) £

UCE . F4L. BOA ~ v oA

Fig. 8. The immunohistochemistry of COX-2 in LP from mice. x200.

UCE: The COX-2 positive reacted cell (arrow) were remarkable increased,
BOA: The COX-2 positive reacted cell were decreased than UCE mice,

JDA: The COX-2 positive reacted cell were decreased than UCE mice,

JHA: The COX-2 positive reacted cell were noticible decreased than UCE mice.

%
i

JDA

Fig. 7. The immunochistochemistry of ICAM-1 in LP from mice. x400.

UCE: The ICAM-1 positive reacted cell(arrow) were remarkable increased,

BOA: The ICAM-] positive reacted cell were decreased than UCE mice,

JDA: The ICAM-1 positive reacted cell were decreased than UCE mice,

JHA: The ICAM-1 positive reacted cell were noticible decreased than UCE mice.

73.1% 743 993=39 / 150,000 pick cello] 2% 2) M EEIEA W

At JHAT-E UCEwo] wla) 862% 7ZAadh 274 W AxolFe] Hofdhs MEFEHEAR]
510+48 / 150,000 pick cello] B2 Gt JTHAT L ICAM-1 F3ukS AT s 284 3 AdojA
DA BlsjM o4 e A AES Ry Agglon], EAdN A o V& Bth
(Table 4, Fig. 6.). UCEZ-S thztoll Hla)] 1321.7% =78k 2687196
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/150,000pick cello] &5t BOATE UCER
of uls} 80.9% 743 512+45/150,000pick cello]
#2HU . IDAFE UCERel vl3 83.5% A4
3k 443+36/150,000pick cello] &=t} JHAT
L UCEZ9 Hl3)] 85.7% 743 384+19/150,000
pick cello] B&E It JHATS JDAT HlIs|A
T4 e Za B B3| (Table 6, Fig. 7.).
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Indomethacin2@ ftE AF el AL &uof it K TEHY AEgY

9] HAG G A2 oleHNE AT TH
HAEES 38 ¥2} B3 (molecular chaperone)

2 2430 HSP70L AAdor AR U9 ¢
sty 2E# 27 7AW 8 ) HA4A F9
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o] §olA A i
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2A9 dgdS & by Euey
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o7 g8A P 9i RAFANE FhTER
gL FAFUHAT), FIEEES FAL
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Aukgate N81z}8-7)(oxidative free radical)o]
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ARA Tl gt AlEu Aslsd g B LR elA
F748 A4, g3 9 93 nuclear factor
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9] Z Ao 77}]@;3\94 W FA AZo] o Z A&y
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A COX-1 &3 718 E3l prostaglandine] 84
Aoz Fu|sof H(mucus)? FEAHE(bicabonate)
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