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by dextran sulfate sodium (DSS).

group was administered HH for 7 days.

.

Effects of Hwangryunhaedoktang on DSS-induced Colitis

Joong-Hwan An, En-Young Choi, Seong-Hwan Lee,
In-Sick Park', Seong-Woo Lim

Department of Oriental Intemal Medicine,
College of Orlental Medicine, Dongguk University
Department of Anatomy, College of Oriental Medicine, Dongguk UmverSIty

Objectives © We examined the effect of Hwangryunhaedoktang (HH) on the experimental ulcerative colitis induced

Methods . Experimental colitis was induced in rats by daily treatment with 5% DSS in the drinking water for §
days. Afterward, the rats were divided into two groups : the control group was administered water and the sample

Results : The sample group provided HH for 7 days demonstrated fast recovery of body weight compared with
the control group. Histologic change showed fast regeneration of crypt and surface epithelial cells and decreased
edema of the submucosa and decreased lymphatic follicle of mucosa compared with the control group.
Immunohistochemical stain usingCOX-2 gene was decreased and there was localized Ki-67 positive reaction.
Regeneration of surface epithelial cell and goblet cell in mucosa was observed by transmission electron microscope.

Conclusion : These results indicate therapeutic effect of HH on DSS-induced colitis in rats.

Key Words: Hwangryunhaedoktang, colitis, dextran sulfate sodium, COX—2, Ki—67 protein,
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Aoz AHgsislth Aol TEE 60kge] At
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1. Colitis Rifat A8z B8

A4ge 33 Sv}ala 1222 3o AL, o
27 32 AdgFeg eyt

Py2e ofra ﬂx}# o] ke 2o, o

Z7% AETFL 5% dextran sulfate sodium(o] s}

Herbs Name of Crude Drugs Scientific Name Dose (g)
5 Coptidis Rhizoma Coptis japonica Makino 4.50
H=E Scutellaria Radix Scutellaria baicalensis Geogri 4.50
& Phellodendri Cortex Phellodendron amurense Ruprecht 4.50
e+ Gardeniae Fructus Gardenia jasminoides Ellis 4.50
Total 18.00(g)
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DSS, mw 40,000, ICN, USA)
slod colitis 7 & DSS &4
AEE AT FANT T2 o
Bg A Fof A7l & A

2. ZNHEE &H|

g B2E H3jed AFEE-S sodium pentobarbital
gdoz o ¥, 38 AN A
< AAH ez AFch AT R 5, AP
5 2984 299, 29 912 o} AR
T AR, 2N 2427 T 10% F
A ¥ =22# 4 (NBF: natural buffered formalin)

of mAsAh nPE 22 BAAL wyos
paraffino]] Zofjd T 5um FAQ] ALHHOR A
28t A

3. =Z|E M

1) Hematoxylin & Eosin (H & E) Stain

ZA 9] kARl S TaAsly] 9131 paraffin
of Zujslel HHF 22 L Xylened o] L3l
et u}e} ¥l (deparaffination) 3 &, ethanol& F%
2 AAHA] 7}p(hydration)A] 7] & hematoxylin
oA 5% Bk @A}, THA] 1% acid alcohol-&
N2 AZ Z ammonia waterS A 2|3l Th THA|
eosin€ o} o 2 M3 T ethanolS EEEE AX
WA Eh(dehydration)A]7] & XyleneS ©]£3
o cleaningd}x 213t

Table 2. Primary Antibodies Used in Experiment

2) Alcian Blue-PAS Stain

z7 We] JdAAT} glycogens #A317] 938t
o, paraffind] Evjsle] AHe 22& XyleneZ
o| &5l wulely(deparaffination)gt 3, ethanol
€ =xdE AXHA] 7l5(hydration)A]Z] 3 Alcian
Blueg-of 30% F<F QA3 #Al F 0.3%
sodium carbonate 890 2 3087} N3 T o}
Al $A8k3, 0.5% periodic acid g0 2 1087}
AbAIZATE TA] A §- Schiff §jo 2 1587t
AAet1, sulfurous $H o2 A3 F ethanol
S I AXHA 24(dehydration)A]7]
Xylened o -&3tod cleaningsdlal 33134t

4, BiRZ|sIEHY o

WA paraffinc]] LojE 2% S Xylene A 2]3}
o] Gstehais} o F AL proteinase K (20 szghml)
o] 53 <t proteolysis 285 AT HZT2 FA
o wekA] microwaved] 158 A32]), H0,2 5&
8] sted 22! 9] endogeneous peroxidaseE A
A3}3, 10% normal goat serumoA 1A]ZF F<t
WHeAIZTE 18]3 12 A (primary antibody)E.
Table 2] Sl= FAES ol&ate] I FA w
£9 3l %, 4°C humidified chambero| A 12A]7t
B2t BhgAIZTE T 23} @A(secondary antibody)?l
biotinylated goat anti-rabbit IgG (1:1000, DAKO,
USA)d| 22 A 1087k link 3+ 3L, Steptavidin
peroxidase(LSAB: DAKO)ol| 10& E£oF 4204

1=

Antibody Host Sources
COX-1 Rabbit Incstar Co.
COX-2 Rabbit Incstar Co.
HSP 70 Rabbit Incstar Co.
NF-kB p65 Rabbit Incstar Co.
MPGES-1 Rabbit Incstar Co.
MPGES 2 Rabbit Inestar Co.
Ki-67 Rabbit Incstar Co.
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Fig. 1. Number of mycoplasma pneumonia cases by month and year.
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Fig. 2. Photomicrographs of the Distal Colon of Rat.

(A) Normal group (magnification, x40). The wall of colon was consists of mucosa, submucosa (SM) and

muscularis mucosa (M). H & E stain

(B) Normal group (magnification, x200). Magnified the region of the mucosa. There were well developed

crypts (arrow). H & E stain

(C) DSS 5days group(magnification, x40). There were many lymphatic follicles in the mucosa and

submucosa. H & E stain

(D) DSS 5-days group (magnification, x200). Magnified in the region of the arrow in (C). Note the well
developed lymphatic follicles and crypts erosion. H & E stain
(E) DSS 5-days group (magnification, x200). Note the crypt erosion and submucosal edema (SM). H & E

stain

186



AFE 9 49 : Y=o DSSE fid Y AYY diFFdl mAe 9% 427)

i
]
!

Fig. 3. Photomicrographs of the Distal Colon of Rat.

(A) Normal group (magnification x200). Note the well-developed crypts in the epithelial cell layer. H & E stain
(B) DSS 5-days group (magnification, x200). There were many erosive crypts and vacuoles in the mucosa.

H & E stain

(C) Control 3-days group (magnification x200). Note regeneration of crypts in damaged mucosa, but crypt

destructions still existe. H & E stain

(D) Control 7-days group (magnification x200). The regeneration was getting more remarkable than the

control 3-days group. H & E stain
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Fig. 4. Photomicrographs of the Distal Colon of Sample Group which is Provided with HH after 5% DSS Treatment

for 5 Days.

(A) Normal group {magnification, x200). Note the complete crypt and goblet cells (violet color) in the normal

intestinal mucosa. Alcian Blue—PAS stain

(B) Sample 3-days group (magnification, x100). There were many crypt regenerations in mucosa. H & E stain

(C) Sample 7-days group (magnification, x100). There were many crypt regenerations and remaining
lymphatic follicles in mucosa (arrow). H & E stain

(D) Sample 3-days group (magnification, x200). Note the initiation of crypt regeneration and developing
goblet celis{violet color) in mucosa. Alcian Blue—-PAS stain

(E) Sample 7-days group (magnification, x200). Note the complete crypt and goblet celis (violet color) in

mucosa. Alcian Blue-PAS stain
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Fig. 5. Immunohistochemical Localization of COX-1 Protein Expression in the Mucosa of Distal Colon of Rat with

DSS-induced Colitis.

(A) Normal group (magnification, x200). There were overall COX~1 positive reaction.
(B) DSS 5-days group (magnification, x200). There were COX~1 positive reaction in crypt.
(C) Sample 3-days group (magnification, x200). Note the free surface epithelial cells(arrow) were COX-1

positive reaction.

(D) Sample 3-days group (magnification, x200). Note the surface region of crypt erosion had COX-1
positive reaction which had not free surface epithelial cells (arrow).

(E) Sample 7-days group (magnification, x200). Note there were many repaired crypt and goblet cells and
intestinal epithelial cells in surface epithelium. Note the goblet cells were strong COX-1 positive reaction.

(F) Sample 7-days group (magnification, x400). There were COX-1 positive reactions in the submucosa layer.

d

THRMER, MR e #he 74
Hmol AFY ddgd a7t e A
o] g o] DSSE FE A% o
Rl FHEMHES b

2254 9 e

Ll gy
—>;/

LI

ol R 10 r&ﬂ.
o
L M

~1m
£
ol

2 7

o

L

<

N
Vo 4o Wi o o
fo oy

g 2
)

£
30 ¢
oo

(R
o i
ol
i

e
>
)
N,
o (o

I‘

i‘N
o 2 rlllo
oty
e
£
rE
ot

o
934 WA

Abde] g fAbe AR
3o DSSE & A7) ALY, % ZAkacetic acid)<
AN 7| AY?, TNBS(2,4,6- trinitrobenzenesulfonic
acid)Z B de 5 o /A7) o) 4H
I o, 24E BRI AY TNBSE A8
Wy ’éﬁé@]% AE iE TheAol B
& DSSe 8 AA3 B o
Je 23HE Y "}3301
2 dFolM= DSSE 3o A Ul S
F R RS AT
B R 39 A5 dAE BA S84
71, A4S 9(stomach)E 02 7}A] 7 E]

u
ol

(intubation)3k ALk, FZ3fe] FAksHE W
YERoA Be 2B 25t nEL Fo

2 A 439 9 F Ao
o HEAEE BAE

flo

oX |
N oFO ©R o>

\\j
e
= >

£
X
b K
i
lo
o
e
ot
=i
)
o{
(Vo)
[
(=)
[¢4°]
o
o}cL
o

o
11t
) o
lo
fu
i
r>~l o{}l

ez
L >
1 g
i
S~
>
S
o
N
i
\1
S
<5
Rug
, O
g EE
¥ W rim ruo ulo o

N3
i—“z
ofN
a3
o 1%
o
i
)

T A% alw 9‘”77}%1 o7t
7}y O BHE %
ATt A@Tel ﬁﬁéﬁ”i
5 8g woln guom, 12 %‘M AzsE &

=5 2T b8 welsich

_&
o
Jkt
T
I
ol
o
o
H:
»°
=
o

U[o r
OFO

189



(430) ogtghelstalA] A279 A23 (200613 6¥)

73'?“’“’\ % ﬂ““*"]“% él‘%‘ =5 3T

o]

S, el 12 AL 2
¥ob Mslel We) BhRe olFu Yglor, 1
Aol 2 oFzhe| ERATAIETE EAe
SATE fPUel Hole BusE 79 A
¥2AM HAo o3t I Hod 93 g 3}
Aoz Lad Y. Agee Al 24
E ke Aacid)o|v} Hi(enzyme), ATt L
I E(toxin)e} 2 QA A 93|
Aol gk Wule] A& i} ol o]
Bie 44 4 Aot HE=A A Hpeptic

2

mlo rﬂ

-\pﬂ}{ﬂﬁ-%

ulcers)jgr e Hx(}_\,}-_,] z(}oHE Q)
HgAd el o7 71 4§ i%—"— 543 o]
Q450] Exgte] e 75s
o2 AZETh aFAE S
el BH oA Ee] de Exsin
AoV $09 AP "R Aoz ¢
214 vk

JEM DSSZ )34 l i AEsEx

mz
o
o, Al
=
s
I
rx
L
d ot
i g2
flo
-z
217
o,
A, 0
e
o
A

e
X
G
H
23
S

of WA RE Ay
2 5 99tk AR FEAE
el clel Y e B2
A B2E 4 I3

F A58 £847 U

Fig. 6. Immunohistochemical Localization of COX-2 Protein Expression in the Mucosa of Distal Colon of Rat with

DSS-induced Colitis.

(A) Normal group (magnification, x200). There were some COX-2 positive reaction in the mucosa,

submucosa.

(B) Control 7-days group (magnification, x400). Note strong positive COX-2 reaction in the crypt and lamina

propria.

(C) Control 7-days group (magnification, x400). Note strong positive COX-2 reaction in the lymphatic foliicle.
{D) Sample 7-days group {magnification, x400). Note the repaired lamina propria had COX-2 positive

reaction.

(E) Sample 7-days group (magnification, x400). There were some COX-2 positive reaction in the lymphatic

follicle.
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Fig. 7. Immunohistochemical Localization of Ki—67 Protein Expression in the Mucosa of Distal Colon of Rat with

DSS-induced Colitis.

(A) DSS 5-days group (magnification, x200). There were Ki-67 positive reactions from crypt base to surface

layer (arrow).

(B) Control 7-days group (magnification, x200). The regenerating crypt had Ki—67 positive reaction which

lining the crypt surface (arrow).

(C) Sample 7-days group (magnification, x200). Note the Ki-67 positive reactions were fimited in lower 1/2

region of crypt (arrow).
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Fig. 8. The Expression of Immunchistochemistry of HSP 70, NF-kB p65, MPGES-1, MPGES-2 in the Mucosa of

the Distal Colon of Rat.

There were no immunoreaction changes in all stages.

{(A) Normal group (magnification, x200). HSP 70 immunostain
(B) Normal group (magnification, x200). NF-kB immunostain
(C) Normal group (magnification, x200). MPGES-1 immunostain
D) ( )

Normal group (magnification, x200).
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