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Effects of Doche-tang on Colonic Mucosal Ulcer Induced by DSS in Mice

Ju-ah Lee, Kyung-hwan Kong
Department of internal Medicine, Oriental Medical Hospital of Semyung University

ABSTRACT
Objectives
dextran sulfate sodium(DSS).

: This study was carried out to investigate the effects of Doche-tang on colonic mucosal ulcer induced by

Method : The group was divided into three. The normal group consisted of mice that were not inflammation-induced. The
control group was composed of untreated colitis elicited mice. The sample group was administered Doche-tang after colitis
elicitation. The effects on colonic mucosal ulcers were evaluated by the morphological change of colonic mucosa, the
anti-oxidant effect, HSP 70, NF-kB, COX-1, COX-2 and iNOS.

Results

: In terms of immunohistochemical findings, the distribution of COX-1 in mice treated with Doche-tang noticeably

increased more than that in the control group. The distribution of HSP70, NF-xB, COX-2, iNOS in mice treated with
Doche-tang decreased more than that in the control group. Regeneration of surface epithelial cell and goblet cell in mucosa

was observed by transmission electron microscope.

Conclusion = According to the results. Doche-tang is practicable treatment for colonic mucosal ulcer.

Key words : Doche-tang, Colonic mucosal ulcer, COX-1, COX-2, NF-kB, Dextran sulfate sodium
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Table 1. Amount and Composition of Doche-tang

Herb Scientific Name Amount (g)

SESE S Paeonia japonica 8

O Angelica gigas 4

WO Coptis chinensis 4

¥ % Scutellaria baicalensis 4

K #E Rheum palmatum 2.8

r & Inula helenium 1.2

& Areca catechu 1.2

¥ L Cinnamomum cassia 1.2

H % Glycyrrhiza uralensis 1.2
Total amount 276

2) ¥

(1) WA
WS s S8l 7Y 5t 5%(wt/vol)

DSS(40,000 molecular weight, ICN, Aurora, OH)
£ DICEZ DCAZC 257 HES 3o
(2) Al zFek A2 %

Algol AFE-3F ml-9-~29] RAW 264.7 macrophages
= Korean Cell Line Bank(KCLB: Korea)ollA] +
g3kt AlEE 37C, 5% CO: incubatorel Al
10% Fetal Bovine Serum(Sigma. USA)o] &%
Dulbecco's modified Eagle's medium(DMEM,
Sigma)& AHgsted wioFsioleh. L @HAIE S8l
YA 2 100 unit/nl penicillin, 100 we/ml streptomycin
(Gibco/BRL, USA)& 715t

(3) BEifGe Az, B 2 A7}

M5 (Doche-tang) 235 57 500mlol €12
NSt AEE & osigleh oJdS rotary
evaporators  o]&sle] S0moE 7H} - HEa}od
DCA=ell DSS A2] Alxkst A 79 F<F 2.5ml/
kg/day o2 F7} Folstdrh. In vitrool AHE-E
T OERY FES Y TE ¥ T X
AHEER L, MTS assay A3 ikl F2E Ome/
m7bA = A E AEE0] Wistrh dejubA] kol (5,
10, L5 223 20me/nlE H7lFo 2 ZAA 3.
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(4) Aztest 54

GG SHAksbsE S 3437186 riboflavin
+ o]43t AL AAANFE S AAEIAY A
photocellell 40mm buffer 2.6ml, nitrolime tetrasodium
100ul, EDITS/cyanide 200ud, riboflavinl00u 2]
(1-10mg) Hifkis F2E 100u<+ ¥ 3
W Ao]Fgleh ABS 560nmol| A auto zeros %l
light boxell Al 14 5ot A ¥ 3455 S48}
Aek o] 2 T ubEsle] FAFE AR
o

(5) NFxB &4 #3 954 f3x ¢
oA &3 Z2AHin vitro)

RAW 264.7 macrophagesell A Eifsi5o] NF-xB &
Aol FHoddh= kB kinase(IKK), 95&44l
Nitric oxide synthase(iNOS), cyclooxygenase-2
(COX-2)¢] mRNA wdo] wX & Fds ZAH}
71 Y8l gAAEFES A (Reverse
Transcriptase-Polymerase Chain Reaction, RT-PCR)

i1sE

induce

< AAs1ek RAW 2647 macrophages 5x10°cells/well
£ Gwelll platingdlY 12472 Zo|  lug/nl
lipopolysaccharide (LIPS, Sigma)ZS 2A)7F A 2]8}od
NF-«kB 84& =3 3 HilG 55 05, 10,
15 283 2.0me/nlS FEH 2 H7lste] 24A7H5
ob wieksldeh. wieF ¥ 4713 RNAE  trizol
reagent(Sigma) & AHE-3ked 223 b fluorometer
(introgen, USA)Z RNAE AFstel. RT-PCR
kit(Premega, USA)E o|43te] (DNAE &4
= TKK, iNOS, COX-2 primerE PCR machine
2 ubAIFTH(Table 2). PCR 1-2%
agarose geliollA A7])9dE3}te] relative intensity =
=Aslelc). g3l RT-PCRE AFAE F71st7] )
3}e] internal standardql beta-actin®] 35 Aol
AAsledch. mRNA 239 intensity =
Optimas 52(Optima, USA)E JFEA
(image analysis)< 3 v] 23l =H Table 2).

[}
AHE-2

relative
o 42

Table 2. Primer of IKK, COX-2, iNOS and B-actin mRNA

Primer Primer sequences Product  No. of
(bp) cycles
IKK sense 5-CCACCCAGTTCCACAAGTCT-3 380 35
antisense 5-CCTCCACTGCGAATAGCTTC-3
iNOS sense 5-AGACTGGATTTGGCTGGTCCCTCC-3 527 30
antisense 5-AGAACTGAGGGTACATGCTGGAGCC-3
COX-2 sense 5-TCTCCAACCTCTCCTACTAC-3 624 35
antisense 5-GCACGTAGTCTTCGTTCACT-3
B-actin sense 5-GGAGAAGATCTGGCACCACACC-3 840 35
antisense 5-CCTGCTTGCTGATCCACATCTGCTGG-3

DSSE sl AF e ATl o
& gd523 A (in vivo)
7). A Z2A A}
DSS %2 = godium pentobarbital & o2 u}
#3 & vascular rinse®t 10% 4 T=w2l 4ol

(neutral buffered formalin : NBF)e2 AA#F
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#24317] 98] 944 3E hematoxylin? eosinell
gt & 3akein) 7 (BX50, Olympus, Japan)2

[ R P e R S L 3 B

O ZAAZE o o] 5 il w3t FF

Intestinal permeabilitys= W] €Az} A%
=, F3) o] sl e shtel zonula occludin-1
(70-1) 2% W3 F2E 98 B zA35h8h o
A AAEEY A AH-E proteinase K(20ue/
m)oll 5¥ FoF whilAd slpie S AR F
blocking serum@! 10% normal goat serumellA] 24]
ZHset HbsAIFH L T8 13 A9l goat anti
70-1(1:20, Santa Cruz Biotec)oll 4C humidified
chamberel| A 72A417F 5ot HbSAIF . 2ZA &
Zo)| 22 kAl biotinylated rabbit anti-goat
IgG(1:100. Santa Cruz Biotec)ell 4°C humidified
chamberell Al 24A1zF ¥F&-A1Z1 %, avidin biotin
complex(ABC)kit(Vector Lab, USA)ol| 1A 7+5-<t
Al 2o A ue-AI 7T} 0.05% 3.3'-diaminobenzidine
(Sigma)®+ 0.01% HCle] =3 0.05M tris-HCl
S38-9 (pH 7.4)elA A7
z ;Hio:uﬂ -3].9\:}\\:]..
@ A Ad &4 ’\Eiﬂ’\ ‘*‘ﬂ s
XU

2 hematoxyline

1]
~ [o3
b
ox
),
m
S,
),
1ru
HJ
_,>:
ok
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Egﬂ/\
of Hgt $FA EAel 4 F4 ”1‘( heat shock
protein, HSP)¢] &htdel HSP70e] &% 3 E
rabbit anti mouse HSP70(1:100, Santa Cruz
Biotec) & o] &8t W zA]slstd dA & s}

3.

A A o %ZWIEQ W3l B3

A7 N4 (neutral mucin) & Hw)dke] He w}
48 3= e Ee] BEx W3S A
3|41 periodic acid-schiff reaction(PAS) H4&
]ﬁ}f’ﬂ ¢ A periodic acide] A 587+ ¥H--A]

o @

2%

% Schiff reagentell A 158 E9F Aglstgdc. 1
71] g & sulfurous rinseoll Al 7+ 284 33] A
% hematoxylinell A 13 E<F =9~ sttt

ol ot r\“ rut ﬁ 15

@ A Auragehy C0X-19 £ W3l 34

AN £ B F 7] A6 FeJ3l= cyclooxygenase-1
(COX-1)¢] #xwsts JEsp7] 918 rabbit
anti-mouse COX-1(1:250, Chyman, USA)& °]4
g WAz 3y G A

ot NF-kB &4 oAle d5aa A4 94 w2

@ NF-xB 24 wis} 33

AEFERAAES 248 AR NF-«B
o] #x H3E 2AR7] $8 NF-kB p65(1:250,
Santa Cruz Biotec)E °]&3 HYxA 34 o
A& A A sk

@ 95EL A W3 AF

A5 249l INOS-2¢ COX-2¢] =4 W %
= A7) 818l mouse anti-mouse iNOS(1:250,
Santa Cruz Biotec)$} rabbit anti-mouse INOS
(1:250, Santa Cruz Biotec)S o] &3 wH %23}
a4 QAL A

3) FAEA I BAAE

$A2; W&o relative intensityl HYxA] 35}k
ZAz}e) 232 918 Optimas 5.2(Optima Co., USA)
£ o] 83t 9 AHEH (image analysis) S AAEHE o
’% B4 A= Sigmaplot 20002 £3F Student T-test

S Ao Fo4E 0052 itk

m. 2 =

Hebate ot

i FEEY A 282 1 mg/mlolA
13£1.0%, 2 mg/meNA  17+14%, 4 mg/mlolA
20£1.0%, 6 mg/molA  37+21%, 8 meg/mlol|A
42£1.9%, 10 mg/mlollA] 48+1.2%2 F=-9]&AH o
2 Z7hsk e (Fig. 1).
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Fig. 1. Anti-oxidant effects of Doche-tang(DCT).

The SOD ability of DCT was dose-dependantly
increased.

2. NF-xB 2 #H HEe4 FHA el X

2 3(in vitro)

1) NF-«xB 24 94

RAW 264.7 macrophagesell A LPS A}=¢l 2]3t
IKK mRNA W82 F7hstded, s 5+
A & FE-oEAoz Wdo| TAE Eil

% 2% 28 & IKK mRNA &3z 05 me/
mol A 35%, 1 mg/melA 34%, 1.5 me/mlolA]
46%, 2mg/moN A 59%7} 7FAstsdck(Fig. 2).

2) 9524 INOS 2 oA

RAW 264.7 macrophagese|A LPS A}=r¢l] 2] 3t
INOS mRNA &2 718l e, Filh 325
AY £ sE-oEHoz W] AE ) Bl
% F%% A= ¥ INOS mRNA &z (5mg/
mol| A 23%, 1 mg/mel A 31%, 1.5mg/mlollA 46%.,
2 mg/melA 55%7F Ak Fig. 2).

3) 9F&4 COX-2 wd o4

RAW 264.7 macrophagese|A] LPS A=l 2] 3t
COX-2 mRNA wd2> Z71sld e, &l +%
E AE & FE-oEXoz e ZhAEgoh
COX-2 mRNA & (.5mg/mol| A 11%, 1mg/
mol| A 14%, 1.5mg/mleNA 19%, 2 mg/mlelA 39%
7} 723kl e (Fig. 2).

a0

Relative Intensiny {950
S -]
o =]

4 " :
LPS + + + +
DcT - 0.5 10 15 20

B

Fig. 2. In vitro test for anti-inflammation effects of DCT.

A. Inhibition of IKK, INOS and COX-2 mRNA expression. The RAW 264.7 macrophages were treated with
LPS for 1 hours prior to the addition of indicated concentrations (0.5-2 mg/m) of DCT, and the cells were
further incubated for 24 hours. The LPS-induced IKK. INOS and COX-2 mRNA expression were
dose-dependantly decreased in DCT treated RAW 264.7 macrophages.

B. Relative intensity for IKK (HD, iNOS (D) and COX-2(l) mRNA expression.

LPS, lipopolysaccharide: DCT, Doche-tang: 1KK: IxB kinase: iNOS, induce Nitric oxide synthase: COX-2,

cyclooxygenase-2.
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3. DSSE b=l AFo| CHAMoti=0| Lt & 59 DICZAME AAT w& 35% 7ad
AZ23H(in vivo) T7+4.0m=E ZA = oot WM LS $A F
1) 23 7401 w3} oJ3t DCAZAE DICE Hl&) 21% 27}

Ao A A WHFERANA ] Hele 93+4.0mn2. =4 = et (Fig. 3).
11942.5mm ]‘}i—"—‘% DSS Azlz dAd=EAtel

I
E
£ 120
E“ 180 *
2 an
s
o &0
L&
1}
MOR DG oCa
GROUP
A B

Fig. 3. Repair effects of colonic length by DCT.

A. Photograph of colon. The colonic length in DCA group(®) was more elongate than that in DIC group(®).
B. Graph for changes of colonic length.

DIC, DSS only treated mouse: DCA, DSS and DCT treated mouse:

* p < 0.05 compared with DIC.

2) AR At &4 43} @). 43 A9 s AFEE Adslae

(1) dur4el e wish AR AAAEY wdE A 5 slslen,

DIC2] Aol A AAA 2o} 74 27F £4 AAA EA A £GP HEFH G
¥ 294 A4 (hemorrhagic erosion) o] 23] (2) AAAEL FH ) o]& Al w3}
o, ¥ Y 1=z AREAE, dENE ARTANAM 70-1 e AAAE o] 55
T AT EY Ffo] ARIfZlM FAH A 9 A4l v‘“ﬂ]‘ﬂ B9 Aol 2 #F
AoH(Fig. 4-AQD). 4 A Agelr Yot & Hdoh DSS AHg ¥ 7Z0-1 FAukAS 7H4sgd
A Axe] AT EE A A9 S 74 T, AAAE o] FEFA L A &
g AR gl & $ ololvh e Al 9 DICTlME 70-1 FAdubso] AAZel H]s)
28 AN EE A9 £4E JeE ey, & 76% 7raskdek(Table 3. Fig. 4-BD). &% Aak
B REEA 4okt 3 ERE A E o] FEA 7} 3155 DCATIA+= DICEel
Folgt DCAZIME DICE vlsiNE &394 vle] Z0-1 FAduk-$o] 181% #7189 x, 70-1 %
o] sh3tsl Aoz velyton, HutyfZoA Aubss AAAES] Mzt ASRelA A
AEFANEY] A 27t Fel= ok (Fig. 4-A 4> 91sieH(Table 3. Fig. 4-B@).
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Fig. 4.
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Y7o EEceyd tE Smne 2
A A £ 2= s ot DICw AZd=rel vls) FdntsAze &
Hel 2 dAdgEde FET & 258 E7} 354% %7Vt (Table 3, Fig. 4-CD). olel
& 934 24 HSPI0S PWSAE k) DCAZOIAE HSPT0 b 29] $27}
At F7hstglom, PEA DICZol ¥18) 45% 7t4ekieh(Table 3. Fig. 4-C
I FRHAEANM A e B @).

Table 3. The image analysis of ulcerative colitis evoked damages of mocosa

. Group
Ul NOR DIC DCA
701 2534202 620226 1741483°
HSP70 559+14 2540470 1397419*
C0X-1 1481472 2031403 3967 £54*

80-120)

(image analysis for 200,000 particles / range of intensity :

Mitigative effects of DSS induced colonic mucosal ulcer by DCT (@, only DSS treated mouse; @,
DSS & DCT treated mouse).

A. The hemorrhagic erosion (asterisk) in mice treated with DCT noticeably more decreased than that of DSS
only treated mouse (H&E, x200). B. The zonula occludin (Z0-1) positive reaction (arrow) in mice treated with
DCT noticeably more increased than that of DSS only treated mouse (ZO-1 immunohistochemstry, x1000). C.
The heat shock protein (HSP) 70 positoive reaction (arrow) in mice treated with DCT noticeably more
decreased than that of DSS only treated mouse (HSP70 immunohistochemstry, x400: lower square, enlargement
of HSP70 positive reacted cell, x1000). D. The PAS positive reacted goblet cells (arrow) in mice treated with
DCT noticeably more repaired than that of DSS only treated mouse (PAS, x400). E. The cyclooxygenase-1
(COX-1) positive reaction (arrow) in mice treated with DCT noticeably more increased than that of DSS only
treated mouse (COX-1 immunohistochemstry, x400: lower square, enlargement of COX-1 positive reacted cell,
x1000).

LU, lumen: CM, colonic mucosa: LP, lamina propria: BM, basement membrane: MM, muscularis mucosa.
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5 AA A agehy COX-19] £x wst

Xé%fow COX-1 FAursAzE F2 A}
AE A afFoM fREgon, FAu
HEAAA 7FsHA Jebde o2l COX-1 %4

122 DICTENA 55% 7]'/\‘3]-“‘:]- (Table 3. Fig.
4-ED). ool ¥l DCAT2 COX-1 sfAdubso
DICZell wlsi 61% —0—7}5& Ao FHAFI
(Table 3, Fig. 4-E@).

3) NF-xB &4 odAle 958 A4 oA 32
(1) NF-xB A w3}

U

PAN
27T
3

=

r
-
[e}

pbd FAEHSAIEE AR A ag3t 71A
Faly, A} Az A EA A 7hst ofAdub
& 2ovh. NF«B p65 4Adurs-o] A 2
I DICES AAZ wlsl 904% Z7kskdx,
DCAFE DICl w8l 77% 728kl cH(Table 4.

o

9% &4 iNOSY °J=*ét&%ﬂl£ﬂ BErx=
DICZAAME Z7}3l= b DCAFIM = ZAast
et ol# INOS FANHSAZE A4 714
Toﬂ Fxay, A A ZA A et FA
E E.O:“:]' INOS JL]-
DIC%% AAFol H] H 433% Z7¥st8 A, DCA
2 DICZ vl 54% 7+Aaskelek(Table 4. Fig.
5-B).

<]
PSS geA A

(3) 9=&42 COX-2 #x H3}

A% 4 COX-29 FAMSAZY Ex:
DICTolME F7}ste vk DCAZANA = 7HAst
At o]d COX-2 44 H&%ﬂzh A4 7

Ao Bxeigy, dutFd A E2Ao)A FFet o
kS-S Ef’ ok COX-2 oAub-so] oA A
3} DICEE AAZl wl& 252% Z7}sh A

!

0

e s 2 Aklak NF«B DCAZ DI Zoll B8l 49% 723}k (Table 4,
p652] ckAulSAx e B¥x= DICZAAME =7} Fig. 5-C).
sh= vbd DCATME ZAaslgdth ofd NF-kB
Table 4. Image Analysis of Anti-inflammation by DCT
. Group
Ul NOR DIC DCA
NF-kB p65 477412 4979+164 1132+45*
iNOS 53316 2843462 1322+33*
COX-2 849419 2087+122 1538+23*

(image analysis for 200,000 particles / range of intensity : 80-120)
NF-kB p65, Nuclear factor-xB p65: iNOS, inducible nitric oxide synthase: COX-2, cyclooxygenase-2.

* p € 0.05 compared with DIC.
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Fig. 5. Anti-inflammation of DCT through suppression of NF-kB activation (@, only DSS treated mouse;

@, DSS & DCT treated mouse).

A. The Nuclear factor-kB(NF-xB) p65 positive reaction (arrow) in mice treated with DICT noticeably more

decreased than that of DSK only treated mice(BNF-kJp65 immunohistochemistry, x400:

lower square,

enlargement of BNF-kJp65 positive reacted cell, x1000). B. The inducible nitric oxide synthase(incus) positive
reaction(arrow) in mice treated with DICT noticeably more decreased than that of DSK only treated
mice(incus immunohistochemistry, x400: lower square, enlargement of incus positive reacted cell, x1000). C. The
cyclooxygenase(COX-2) positive reaction(arrow) in mice treated with DCT noticeably more decreased than that
of DSS only treated mice (COX-2 immunohistochemstry, x400: lower square, enlargement of COX-2 positive

reacted cell, x1000).
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DICZel wial ¢ 21% F7vsted AAE DCA
DIC#Y +£AMZS ®4ldh =3 DICEY A4t
oA A E} £ E7F FAE
| #ZHN0EE, g2 9 =
%Hz‘é T A5TAA 29 7]‘:“&"] ek T4
oA #AE A Hi s F% DCAY
AT DICTE wsiM= &84 5l
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