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A Comparative Study of Eegjin-fang, Hyangsaeejin-tang and Naeso-san Extracts on
Indomethacin-induced Gastric Mucosal Lesions in Mice

Jung-han Park, Tai-hyeun Baik
Dept. of Internal Medicine, College of Korean Medicine, Sang-Ji University

ABSTRACT

Objectives : This study was carried out to compare the effects of Aein-tang, Hyangsaeeiin-tang and Naeso-san extracts
on indomethacin-induced gastric mucosal lesions in mice.

Methods : Experimental mice were divided into six groups. The normal group had no gastro-inflammation. In the control
group, gastro-inflammation was elicited by indomethacin. Misoprostol, Zein-tang, Hyangsaeein-tang and Naeso-san group
were those in which misoprostol, Zein-tang extract, Hyangsaeejin-tang extract and Naeso-san extract were administered after
gastro-inflammation is elicited.

This study examined the anti-inflammation effects and distribution of mucus secreting cells, zonula occludin-1 (ZO-1), heat
shock protein (HSP) 70, periodic acid-schiff reaction stain (PAS), peanut agglutinin (PNA), cyclooxygenase-1 (COX-1),
5-bromo-2-deoxyuridine (BrdU), nuclear factor kappa-light-chain-enhancer of activated B cells (NF-kB) p65, inducible nitric
oxide synthase (iNOS) and cyclooxygenase-2 (COX-2).

Results :

1. The hemorrhagic erosion and damaged mucus secreting cell, the positive reaction HSP70 increased in the control group,
but decreased in the Zein-tang, Hyangsaeeiin-tang and Naeso-san groups.

2. The positive reaction of ZO-1, PAS, PNA, COX-1 and BrdU decreased in the control group, but increased in the
Fejin-tang, Hyangsaeejin-tang and Naeso-san groups.

3. The positive reaction of NF-kB p65, iNOS and COX-2 increased in the control group, but decreased in the Aeiin-tang
Hyangsaeejin-tang and Naeso-san groups.

Conclusions : Among the three extracts, the effects were in the order of Naeso-san, Hyangsaeejin-tang and Kejin-tang
group, Naeso-san being the most effective.

Key words : Eeiin-tang ( Erchen-tang), Hyangsaeeiin-tang ( Xiangshaerchen-tang), Naeso-san ( Neixaio-san), indomethacin,
gastric mucosal lesions
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shock protein(HSP) 70], $14= wlojz# ] w3}
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agglutinin(PNA), cyclooxygenase-1(COX-1), 5-bromo
-2'-deoxyuridine(BrdU) ], $17d= &322 3 nuclear
factor kappa-light-chain-enhancer of activated B
cells(NF-xB) p6b, inducible nitric oxide synthase
(iNOS) and cyclooxygenase-2(COX-2)18} in vitro
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Table 1. The Amount and Composition of £ejin-tang Extract.

Herbal name Scientific name Dosage (g)
Pinelliae Rhizoma (F£X) Pinellia ternata 8.0
Aurantii nobilis Pericarpium (FRE) Citrus unshiu 4.0
Hoelen (GIREk4) Poria cocos 40
Glyeyrrhizae Radix (H¥E) Glycyrrhiza uralensis 2.0
Zingibers Rhizoma (FE) Zingiber officinale 40
Total amount 22.0

Table 2. The Amount and Composition of Ayangsaeejin-tang Extract.

Herbal name Scientific name Dosage (g)
Pinellize Ehizoma (4££) Pinellia ternata 8.0
Aurantii nobilis Pericarpium (BRE) Citrus unshiu 4.0
Hoelen (GRE%) Poria cocos 40
Glyeyrrhizae Radix (HE) Glycyrrhiza uralensis 2.0
Zingibers Rhizoma (FE) Zingiber officinale 4.0
Pogostemonis Herba (EE) Agastache rugosa 4.0
Amomi Semen (W12) Amomum villosum 40
Total amount 30.0

Table 3. The Amount and Composition of Naeso-san Extract.

Herbal name Scientific name Dosage (g)
Aurantii nobilis Pericarpium (BRE) Pinellia ternata 4.0
Pinelliae Rhizoma (4££) Citrus unshiu 4.0
Hoelen (A4 Poria cocos 40
Poneiri Fructus (F18) Poncirus trifoliata 40
Crataegi Fructus (ILZ) Crataegus pinnatifida 4.0
Massa Medicata Fermenteta (iith) Triticum aestivum L. 40
Amomi Semen (W1-) Amomum villosum 4.0
Cyperi Rhizoma (FM+) Cyperus rotundus 40
Scirpl Tuber (Z#%) Sparganium stoloniferum 4.0
Zedoariae Rhizoma () Curcuma zedoaria 40
Jingiberis Rhizoma (¥7%%) Zingiber officinale 4.0
Total amount 44.0
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2. h &
D -85 &4 8
AAH S f838l7] $l8lA indomethacin

(Sigma., USA)= 0.9% NaCle] 235l o] 34
AlZ1 & 10 mg/kgs CONE, MAE EAZ HAF
83 NAZel 59 <t A5 3tk

2) Misoprostol®] %o

ek £ & MATl Misoprostol ( Cytotec.
Searle Korea)& AJ2|A 514l 3MA1Z] 5 40 ng/kg
A 5 Ft ATF sk

) FE] AF Y Fo

“WE, FR RS = NigR 4 2HE £

4 500 mlol Y1 2212t ok AEsE & o3}
iﬁlt‘r 7 oJ}H4 & rotary evaporators o] &3}
5 mlZ ZFsEeted FEAG ARSI &
A in vitro Agel AHEH FE2EZ AHESF ¥
54 AZ(CHE, 58 T4%: EO WS &5
E 9%: NIBRL 58 10%)3ted A3, MTT
assay 2% kAl FEE 10 mg/m7HA = A EA
259 W3l dojuA] ot 1.03 2.0 mg/mlE
Artegoz AAEY & ATl WG F
Z9&, HAZAE FW_HBE F59& NAZ

= Nkt F29E 47 A4 60 kg7l F 459 3
HH°J 25 ml/kg Fo2 19 13, 59 §o A+%
aholet.

4) M zF9} A 2o F

Aol AREEE vhg-20] A £ RAW 264.7
macrophagest™ Korean Cell Line Bank(KCLB, Korea)
oA FYskeh Al EE 37 T, 5% CO; incubator
oA 10% fetal bovine serum(FBS, Sigma, USA)7}
5= Dulbecco’s modified Eagle’'s medium(DMEM,
Weljin, Korea) S AH&-3led wjoFslieh. S duA &
e A Z 100 unit/ml penicillin, 100 pg/ml
streptomycin(Gibco/BRL, USA)S #7}ssit}. Al
I Eepa39 80% AE Asks W phosphate
buffered saline(PBS) 2.2 A oJ51, Trypsin-EDTA
(Gibco/BRL)E A e|ated A wiFatalet. whA=

=z

ol

29wie}t w3kste] 9l

5 A A njgk 42

AR & 8 F dod A w8
Aeg =A37] $18] Optimas 5.2(Optima. USA)
5 o]43t AN E AAE L HEE 919 @
I FEHYE A8 & x4 v &2 29 F Binary

Morphology®ll 4 invert 7|55 A&lsted, 284 2
3} A 9& intensity 180-2002.2 A2HAIZ] o}, o
AEAE B piveld] X $F SASL

6) ZAZE A=

A &4 5 £ 59 AAEAE | sodium
pentobarb1tal SH0o =2 uH3 & vascular rinse2}
10% &4 244N (neutral buffered formalin
NBF)—E NARFIA S AAEE $ F

SR AARYE AEsle] AZelA 2475t

[}
10% NBFel x4t A" 24 EA4Aq
Wb © 2 paraffine] EWE & 5 um FA9 A&

ijd

HE Aztstsit ¢ Ae] dubdql JejustE
zZsl7] ¢e d<44d#-E hematoxylind eosinell
gt & 33+ n) 7 (BX50. Olympus, Japan)2
%ot €9 Semi-thin HH A=+ AH %
HE 1/2 Karnovsky So] AvA3 £ 1%
030y S-Hell A3t et. Uranyl acetateel] 90%
z EA]—ZJ o] H]—tﬂ o= epon‘ﬂ] Euﬂg},
A}, ultramicrotome(LKB, Nova) 2 990 nm F
A2 AHAE vHEo] toluidine bluez FA43 F 3
st Aoz sl
YAet &AL W3 #F
) AHER| A2 F o] 5 Tl w3}
Intestinal permeability= #4ju]e] £A15} A3
==, # 4l o] 5 =A ] 3ltel zonula occludin
(Z0)-1 #x ¥z} 2L S5 "dgxA3sty 4
S AAEgIY) 4 HHE proteinase K(20 pg/ml,
DAKO, DEN)ell 5% 54t proteolysis 34 & AA
% blocking serum¢! 10% normal goat serum(Vector
Lab, USA)oll 2A17F §<¢t whS-AIH e 283 13}
A¢l goat anti ZO-1(1:20, Santa Cruz Biotec,
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Indomethacin@ 2 kel MF <

USA)el 4 C humidified chamberell A 72A17F 5ot
WeAIFY, 28 o2 2% 3A|el biotinylated
rabbit anti-goat IgG(1:100, Santa Cruz Biotec)ell
4 C humidified chamberol| Al 2447} link 3493,
I% o9& avidin biotin complex(ABC) kit(Vector
Lab)oll 1A17Hger Aol ube-A13e 0.05%
3,3"-diaminobenzidine(Sigma, USA)Z} 0.01% HCle]
3= 005M tris-HCl &Z&H (pH 74)elA
AAZl Z hematoxyline. & w| G A sttt

(2) HSP70 w3 2

At £ 2AEHAE ZA] $3 AEY A
gk b4 49l o $4 A (heat shock protein,
HSP)<] shtel HSP708] ¥ ¥W3}E rabbit anti
mouse HSP70(1:100. Santa Cruz Biotec)& o]8-8t
Hgz2A 38 JA 5 FAs oL

8) HA Aol w3t fa

(1) AANE| AT LzH3} H4F

SJAbell 98 A}7HEa (autolysis) ¥ S 3}
= A A N4 (neutral mucin) & #H3H= HAE
HA 2] H3E 2R ¢34 periodlc acid-schiff
reaction(PAS) stains AA3M =4, %41 periodic
acido| A 5E7F wH-&A]71 & Schiff reagentel A 15
B Fob Azlstedeh. 28 =2 sulfurous rinsed] Al
7+ 282 33 AlA3 & Hematoxylinell M 18 &
oF 2 A st A}

(2) AN ERA N FAA 9] Exw

AA LR A 2 ZA A A3t fAnt
+ peanut agglutinin(PNA)9] £% #3}
7] $18) lecting o] &3 w32 384
Alstsiet A 22& A2 A 1% bovine serum
albumin(BSA, Sigma)e] 1A]17F =3 blockingdt =
< 1:1002.2 543t biotinylated anti PNA(Sigma,
USA)ell 4 C incubation chamberlel Al 24417 %5
ok WHSAI AT ol F FA 2 fel 7|&d WY 2A
shebA] A} Fdstich(Table 4).
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Table 4. Sugar Specifities and Inhibitory Carbohydrate
of Peanut Agglutinin (PNA).

Optimum

dilution Sugar specificity

Lectin

galactosyl-3-1,3-N-

PNA 10 pg/ml acetylgalactosamine

(3) A4 COX-1 HFxwszl 32

Autabu)A| 2.2 B 57 -6 Toddl= cyclooxygenase
(COX)-19 AtufEvols £Z W3S mouse
anti-mouse COX-1(1:250, Chyman, USA)< o]&-3t
" z2A 3 A 5 P,

(4) HAEu|AE g W3} Fa

Anpds| el AN E WAE B3 A3 E
ozt AAAIA 29 A 254 WEE 2
7] 918 BrdUE o]&-3t Wz 3184 dA
At 4 AgEEA $1 AE3] 5
3AIZE A, 1A17E Aell Az]A g4l =<1 5-bromo-2'-
deoxyuridine(BrdU, Sigma) 50 mg/kgs E7FFAF
shdeh Aozl A4AHLE 4 Te} 37 T2 2N HCI
Gl 27 2084 uE-5-A]AH DNA-denaturation
S 4ok 0.1 M borate k58 2|2 kA A]
71 & v 5eo]q HAukE-& JA57] $s8) 0.01%4
proteinase K(DAKO)7} £3% normal goat serum
of A7 &<t BHAIFE. 23 v 13} A9l
mouse anti-mouse BrdU(1:20, Amersham, UK)ell
4 C incubation chamberjell A 72417t WH-&-A1 7] 1
o] % HAZ el 7|&d WgxAsehy JA
Y3

9) FH5 w3l o3t #F

&

>~
L mlo
N

T

4l

(1) In vitro A& 3 Jg=35 #3
TG, B S, NiEEe] 92249 induce

nitric oxide synthase(INOS) mRNA3} cyclooxygenase
(COX)-29] mRNA ol v]X|& ke ZARP|
el JAAEFEAAH R (Reverse Transcriptase-
Polymerase Chain Reaction, RT-PCR)< AlA]3}
odek. RAW 264.7 macrophages - 5x10° cells/well &



6 wellell plating 3Fx2 12417t 3l lipopolysaccharide
(1 pg/ml, Sigma)E 2717+ H2|sle] NF-kB &4<
F=3 & TG FU MG Nk FEE 10
mg/ml# 20 mg/mle FEWUE Hrpslte] 24A)7¢
o wekstle. Wik ¥ #% RNAE trizol
reagent(Sigma) & AHE-3}e] 23+ vh fluorometer
(Introgen, USA)Z RNAE AzFsldel. RT-PCR

Table 5. The Primer of iNOS, COX-2 and B-actin mRNA.

kit(Premega, USA)E o]-$-3te] cDNAE #As ¥
INOS primer¢} COX-2 primerE PCR machine®
2 kA1 7K (Table 5). PCR AHE-2 1-2% agarose
gelAoll Al A 71ed 538} relative intensity® =4 3}
Aot gH RT-PCRE AZA S H7ksh7] 913k
internal standarde! B-actin®] FZ-& FAldl AA|

s,

Primer Primer sequences

Product (bp)  No. of cycles

iNOS

sense 5-AGACTGGATTTGGCTGGTCCCTCC-3

927 30

antisense  5-AGAACTGAGGGTACATGCTGGAGCC-3
sense 5-TCTCCAACCTCTCCTACTAC-3
COXZ tisense 5-GCACGTAGTCTTCGTTCACT-3 b24 »
B-actin sense 5-GGAGAAGATCTGGCACCACACC-3 840 %5
antisense 5 -CCTGCTTGCTGATCCACATCTGCTGG-3
iNOS : inducible nitric oxide synthase, COX-2 : cyclooxygenase-2
& 189y FFas m, Mza

(2 In VinoRg8& %
Z
ARk AARlAF nuclear factor(NF)-kB,
AFE 4 INOSSF COX-29] W3E =487 $1s)
mouse anti-NF-xB p65(1:500, Santa Cruz Biotec),
mouse anti-INOS(1:100, Santa Cruz Biotec), rabbit
anti-mouse COX-2(1:250, Chyman)ZS o]-43F MY
ZA3}8H4 G A& AAEH .

0) 34X BAAY

mRNA &) relative intensity, =84 239
Tx, 2A3e T8y WYz sst A3 7
35 9180 Optimas 525 o438 A S AA
‘R’lt‘r Age] A3 FAAME= SPSS 8.0% §
5t ANOVA testE A8+ 37 Duncan test® AR
A Ao K005 d ASel Fo8E <
S|

r.l

1. SMah &4 Hig}

1) $14d= F—EEA w3}

CONZlME F53 ¢
Azre 94 Ma} JMEJ S, A 1A
24% 333k 24,343£374/100,000 pixel2 =4
o}. CONell ¥ls) MA, EA, HA 2 NAZel|»
F A e AAE RyEd MATS CON‘E
o B3l 64% 7+ 8.766+37/100,000 pixelZ, EA
=2 MAZl wsl 46% 7+4ad 4.735+32/100.000
pixel2, HAZ2 EAZl B8] 50% 723 2,355+
38/100,000 pixel2 723 NAT-S HAZl 1ls 43%
7H423F 1.347+42/100,000 pixel2 == $eH(Fig. 1).
NA—r°ﬂf\ =84 A3} 7194 HAE A st
HAZE EAFl Hl3], NAT-S HAZel Hls) £-9)
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r-{n
r2
w2
—Hz
fo
K3

417



B __ 30000
S
S
S 25000 -
S
S
T 20000 |
e
S 15000 -
o
o
é 10000 - #
o~ *
a
5000 -
il * Kk
con MA EA HA NA
GROUP

Fig. 1. The inhibition of hemorrhagic erosion in MA,
EA, HA and NA group after gastropathy
elicitation.

A : External morphology (x 4)

B : Image analysis of hemorrhagic erosion

CON  gastropathy elicitated group, MA : Misoprostol
treated mice after gastropathy elicitation, EA :
Fejin-tang treated mice after gastropathy elicitation.
HA : Hyangsaceiin-tang treated mice after gastropathy
elicitation. NA : Naeso-san treated mice after
gastropathy elicitation, Arrow : hemorrhagic erosion
# : K005 compared with CON, * : K0.05 compared
with MA, ** : X0.05 compared with EA, *** : xX0.05
compared with HA

2) 1A A e w3

CONZ9 $ AeelME Azst 284 23
(hemorrhagic eroswn)i olgh Aol BuA £2] wjd
A o] #AF Y, w& 42 WA E(parietal cell)
9} FA) Z(chief cell) -4 FAE FAEIH MAE,
EAY, HAY 23832 NAZolAE CONTol u]s)
Aot £4o] A9ld 53] NA¥ NOR¥3 fAt
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g HAEuNE WD FA8 e (Fig. 2-A).

3 CONTS AHuhEARgolA A% B3
2 A EL7)Re) A FE3bE A Ha)A)
z7} 4# F&=E g, MAE, EAZ HAY 28|20
NAZ2> CONZol vls] &4 A EnA £ 22
7} Z#aiv}. E£3]) NATol A9 ZaAalA 29 94
EgAE FAHAL, AFHE A ZA-NAM ALY
3] o] FaA= %} (Fig. 2-B).

3) AABRA 2] H o] A W3}

NORZAIA Z0-1 w2 HALB|AZ o
Ao Azl HHu 2 l A 10 PR s
P oleh, A BH N E o] S5 7} Al &
< CONZlAE Z0-1 <F4uHAd o] NORZel
84% Zrastsich 4 AYHBNZE o] &8
7} 38% MA¥, EAY HAY 8|32 NAE
o] A CONZell sl Z0-1 FAut-g-o] Z7}sl
l MAZ2 CON«oﬂ Hl3] 13%. EATS MA
H3) 6%, HAZS EAZel B8] 56%, NAT
Al w3l 56% T7}s}°ﬂv} Fig. 2-C. Table
HlE), NAZS HAZe )3
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CON=Zell~] 488% %‘7}5}93\‘;}. °l°ﬂ uksl] MA+, EA
¥ HA¥ 783 NAF> CON*ll wls) HSP70
H

FEe] F oA A FFad 7;i9_i +3
Hod=dl, MAT> CON=ll Hls) 20%, EAT-< MA
<ol vlsl 41%. HAZ2 EAel Bl 9%, NAT->

HAl |18 1%
HAZ3 NAZ
A% w3,

728k (Fig. 2-D. Table 6).
EAZl Bl&] 994 de A



Table 6. The Image Analysis of Gastropathy Evoked Z0-1 Destruction and HSP70 Increase.

.. Group
Ll NOR CON A HA NA
701 1550427 250410 2804117 300+10° BT 72067
HSP70 26647 1563606 1250490 T44G* G

Z0-1 : zonula occludin-1, HSP70 : heat shock protein 70, NOR : No-treated mice. CON : gastropathy elicitated group,
MA : Misoprostrol treated mice after gastropathy elicitation, EA : Fejin-fang treated mice after gastropathy elicitation,
HA : Hyangsaegiin-tang treated mice after gastropathy elicitation, NA : Naeso-san treated mice after gastropathy elicitation

# : X0.05 compared with CON, * : £X0.05 compared with MA, **

2 ap
AP
Ak L h N
MN R [
CON CON I con
5 K AP p
MN o L AP B s A%
A ! MN
MA MA._ MA
K AP . AP “ Ape
- :
MN T
EA EA EA
AP
[ & ‘ap AP
MN .
o MN
HA 'HA HA HA
a AP o
o7 75 LI} ‘ AR
S \ ; =5
} MHN
Na o ffna 0 [na NA

A B C D
Fig. 2. Mitigative effects of gastropathy in MA, EA,
HA and NA group.

A : The mucosal damages (arrow) in MA, EA, HA
and NA group noticeably decreased (H&E, x 200)
B : The destruction of mucose secreting cell (arrow)
in MA, EA, HA and NA group noticeably decreased
(semi-thin, x 1000)

C : The ZO-1 positive reaction (arrow) in MA, EA,
HA and NA group noticeably increased than gastropathy
elicitated mice (ZO-1 immunohistochemstry, x 400).
D : The HSP70 positive reaction (arrow) in MA, EA,
HA and NA group noticeably decreased than gastropathy
elicitated mice (HSP70 immunohistochemstry, x 400).
70  zonula occludin-1, HSP70 : heat shock protein
70, AP : apical surface of mucosa, MN : mucosal
neck, Others Abbreviation same as Fig. 1

- X0.05 compared with EA, *** : X0.05 compared with HA

CONZSl 284 A4 el A7 Aulo|4s
PAS PSS Holt ERANA LY FA 4

Z7F NOR2l| ®lal] 75% 7HAstgd=d], o]dl uial
MA<, EA¥, HAY I38]3 NAYIAME CONT
of w3 PAS ¥AubSo]l 25 24 Al $7H4
oFao 7 Y. MATS CONZel vl 28%,
EATE MAZ vl3] 48%, HAT EAT<l v]&]
18%, 21811 NAFA= HAZ vl&] 50% &7}
3ttt NATIME FAA NS #0)8h= PAS oA
=3 Efd@%“ﬂi% Bz 7} Ak A=z (apical
surface) ol A 9] & E-(gastric pit)7HA] A= Ao
2 FEHAK Flg. 3-A, Table 7). HAvS EAY
of vl3l, NAv< HAZ vls] 94 e 37t
7=]6]:—— EO:]\:]-

2) ANEuH 2 ZA| EA o £x w3}

AN 2 ZA] A o A ZH - (apical
surface)ol| A 733t F3& Holi= PNA 2% CON
oM 9% Atk o]oll vkl MAY, EA HA
+ 2832 NAZolAE CONl vls] PNA <A
ukgeo] B oA A UM Rtz A
A, MATS CONZell B3l 825%, EAY-= MA
ol BIs) 64%, HAS EAZ Bls) 182%, 1=
NAZANAME HAZ w8 24% Z7Fskdeh(Fig.
3-B, Table 7). HA¥2 EAZl B]3l], NAZS HA
ol vls] o4 e S7MEEE Bt

3) A9 COX-1 #= #H3}

NOR‘V‘J At 32l COX-1 ofAdut
AN 7FstA vepron, °WH}—"HE
At Aol A o4 #RE Y o] gl
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Indomethacin@ 2 T+l MF ol & ot &Aof Chst

o
O

Auks-2 CONZOIM 92% ZAstdch ofo] ut
MA, EAY, HAY Z2]3 NAZIAME CON
of Blal COX-1 <Fdubgel F £94 <A
Z7he ez JEEAEE, MATS CONZel
vls] 111%. EAY-S MAZl w8 4%, HALE
EAZ wl&l] 296%., 283 NAZANAM T HAZ
w3l 13% %713k H(Fig. 3-C, Table 7). HA¥<
EAZl wlsl, NAT< HAZC B8] 94 sle
FHITE 2o

2

X

“®5 BURS ¥ WEHe vludT

S Hgon 5 REx9 9 O E(gastric pit)
o) A Z(mucosal neck) 7 o] lct. H Ao &4
on k-3

4 ¥ BrdU FAubsH 29 227} 7h4sisl =),
NORZl &) CONZlA 96% 7astsdct. ol
vkl MA+, EAY HAY 22|32 NAFZAME CON
<o vl8] BrdU sfAduk-sol 2% 494 A 57t
¥ ooz FaAE e, MATS CONTol vlsl
1070%, EAZE MAZel wla| 16%, HAZS EA
ol w8 36%, 12|31 NAZe| A= HAZel u]3)
17% Z7}etsick(Fig. 3-D. Table 7). HA¥S EA
ol B8], NAZS HAZl nla] 424 gle &
7} Held

Table 7. The Image Analysis of Gastropathy Evoked Mucosal Barrier Damages.

y Group
Unjestie NOR CON EA 1A NA
PAS 7802283 075220 BoAedT 3A0=60F  A4A1205%F  GhAZEg5
PNA 199643 28+] 250+8* OFE10F 101 14ghener
COX-1 3409270 283+8 507+11% 6I9:11% 2450067 278003
BrdU 200713 7629 8804137 1031E27F  1309¢16™F  1G33enE

PAS : periodic acid-schiff reaction stain, PNA : peanut agglutinin, COX-1 : cyclooxygenase-1, BrdU : 5-bromo-2-deoxyuridine,

Others Abbreviation same as Table 6

# : X0.05 compared with CON, * : 2X0.05 compared with MA, **

ap
L big ap - ap 3
®
ALl ; uN MN ’ L
con ] con CON CcoN
- v i 2 AP
R ] ap
bl " & = \
LS UM ~ :
il MN
MA MA MA " ma
X%y ;! -
R i ap o
% & \2‘
FEYNLID hm MN
EA EA EA UL EA
5 e ap
¥ ki | e g
'ﬁN MN { MmN : MN
HA HA HA |
o AP
Ei? e L2e & ap =5 % 1
§i . MN
M& T | (N, 8
NA NA NA NA

A B C D
Fig. 3. The repair of damaged mucosal barrier in
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: X0.05 compared with EA, *** : X0.05 compared with HA

MA, EA, HA and NA group.

A : The PAS positive reaction (arrow) in MA, EA,
HA and NA group noticeably repaired (PAS, x
400)

B : The PNA positive Golgi complex (arrow) in
MA., EA, HA and NA group noticeably increased
(PNA immunohistochemstry, x 400)

C : The COX-1 positive cell (arrow) in MA, EA,
HA and NA group noticeably increased (COX-1
immunohistochemstry, x 400)

D : The BrdU positive cell (arrow)in MA, EA,
HA and NA group noticeably increased (BrdU
immunohistochemstry, x 400)

Others Abbreviation same as Table 7

1) iNOS mRNA =& oA
RAW 264.7 macrophagesell Al LPS =}=-ol] &3t



iINOS mRNA %32 Z7beti=d, Wiy, &0
"B, Wi FE2E AE F sE-YEAeE
walo] ZAAEGH S FEE AE F INOS
mRNA 2822 1.0 mg/mlelA 7%, 2.0 mg/mlelA]
13%, EW_K% 25 A8 § 10 mg/mlellA 2%,
20 mg/mleld 19%, AiFEk 25 A= £ 10
mg/mlel A 1%, 2.0 mg/mlellX 25% ZHAsksic
(Fig. 4).

(2) COX-2 mRNA %3 oA

RAW 264.7 macrophagesellA] LPS Ab=r¢]] 2]3t
COX-2 mRNA &2 kst &, ks, &
Zlm, RiRE FEE AR F sE-YEHeE
W o] ZAAFH A | FEE A" F C0X-2
mRNA &2k 1.0 mg/mlol A 7%. 2.0 mg/mlell
A 14%, FH_BE F2E A2 £ 1.0 mg/mlel
A 9%, 2.0 mg/mlelA 12%. Wik F2E A=
% 1.0 mg/mlollA 1%, 2.0 mg/mlollA 50% ZHA3}
At (Fig. 4).

ET HT NT

LPS =+ + + + o+ o+ o+
Sample . - 1.0 2.0 10 2.0 1.0 2.0
ios [kt
R = = —
practn [ e —————

- B inos
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2100

£

80

E

2 60

i

s 40

[

LPS + + + + o+ o+ o+

Sample - 1.0 20 10 20 1.0 2.0
ET HT NT

Fig. 4. In vitro test for anti-inflammation effects
of ET, HT and NT.

The RAW 2064.7 macrophages were treated with
LPS for 2 hours prior to the addition of indicated
concentrations (1.0 and 2.0 mg/ml) of ET, HT
and NT, then the cells were further incubated
for 24 hours. The LPS-induced iNOS and COX-2

mRNA expression were dose-dependantly decreased
in ET, HT and NT treated RAW 264.7 macrophages.
LPS : lipopolysaccharide, iNOS : induce Nitric
oxide synthase, COX-2 : cyclooxygenase-2, ET :
Eejin-tang extract, HT : Hyangsaegin-tang extract,
NT : Naeso-san extract

2) In Vivo A& 53 149 dd5e3

(1) NF«xB &4 94

dAEa AN FHof3l= AR NF-xB p6h
o] FAuFSA £ EEE CONTAME F7t8lhe=

b MAY, EAY, HAY Z2|3 NAPOA EF
Z

ol H3 12%, EAT2 MAZl ¥l 10%. HA
Z2 EAZl w8 49%, 183 NATlAE HA
ol w3 31% 7Asksioh(Fig. 5-A, Table 8).

HAZE EAZl w3, NAZ> HAZol #s)
FoAA Qe s v

(2) iNOS AA <A

AFEA INOS FAHH-eAZEY EEE CONT
M= ZF7lsle vbd MAT, EAZ. HAZ 13%

8 33%. EA¥-> MAZl #ls) 12%, HAZZ EA
o Bl 49%, 123 NAZ A= HATl vl
40% 723tk (Fig. 5-B. Table 8). HA¥2> EA
ol Hlsl, NAZZ HAZel wls #2014 A& #
273 Bl
(3) COX-2 A4 A

FEEL COX-2 HdwreH 2 2= CON

Z7kske vb MAY-, EA¥, HA+ 18

2 NAZAA 2% oA SiA Aasisld. o™
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Indomethacin@ 2 kel MF <

COX-2 FAMESA =

FEap A, AZAA 7 FAuSE Bk
COX-2 FAubs-2] 4484 A3 CON+ NOR
ol ]| 1613% 27kl A%, MAF
Hl3l 43%, EAT-S MAZl ¥l3) 2

B, B RS

EANEE R Imb ey

ol Bl 63%, 122 NAZ A& HAT w3

48% 723tk (Fig. 5-C. Table 8). HA¥ EA

ol Hlal, NAY-> HAZl w8 24 sle %
27 Byl

Table 8. The Image Analysis of Gastropathy Evoked Inflammation Mediated Substance.

. Group
Objective NOR CON EA HA NA
NF-xB p65 133£6 995+11 873+16* 782+10* 397+13** 27387+
iNOS 17245 1894+26 1263£18*% 1114+28* 571+9** 34497
COX-2 1499 255335 1448+25*% 1118+17* 414+12%* 217+8***
NF-kB p65 : Nuclear Factor-xB p65, iNOS : inducible nitric oxide synthase, COX-2 : cyclooxygenase-2, Others

Abbreviation same as Table 6

# : X0.05 compared with CON, * : 2X0.05 compared with MA, **

AP AP
AP
MN M R
> o
CON . con" CON o
~ G- & = oap
K
MH MN
MA MA MA MY
AP . AP
i
= MH MN L MH
EA EA EA
AP Ak AP
K K
b MN MN MmN
HA HA& HA
AP AP AP
K - .
K
MHN MHN N
K
NA NA NA
A B C

Fig. 5. The inhibition of inflammation by MA, EA,
HA and NA group.
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- X0.05 compared with EA, *** : X0.05 compared with HA

A 1 The NF-«xB p65 positive reaction (arrow) in
MA, EA, HA and NA group noticeably decreased
(NF-kB p65 immunohistochemstry, x 400)

B : The distribution of iNOS positive cell (arrow)
in MA, EA, HA and NA group noticeably decreased
(INOS immunohistochemstry, x 400)

C : The distribution of COX-2 positive cell (arrow)
in MA, EA, HA and NA group noticeably decreased
(COX-2 immunohistochemstry, x 400)

Others Abbreviation same as Table 8

23h Aoke] MAelo s ofg] 7h1 4l
2 g3t geblel AA7 Aol EAA)
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Indomethacin 2 FeLHEl A7 o] (et &atof thet Z5, B K5 ¥ REHe 8lue+

COX-2)} In Vitro 1A 8352 7(INOS mRNA,
COX-2 mRNA) 5< #&sid.
£ Age| A= indomethacinell 98] Het ®B3F
Ao &3 Jo wE 284 2R Sk A
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HSPT0S] Wol7ldezssl dde st Aoz
Az, & AN E 284 33} ug Ay
A

oA HSP70 ¥Aubs-el F7ksldet. CON+
= HSP70 oFAdHk-g-o] NORZol ®ls| ZA =
Axd, MAY, EAY HAY 283 NAZOAM =
CON<oll wlaf fAdubgo] A% 2oz Bep A
wki ALY A w7l 8004 o)A 7HAE =Y HAS
e NAT°] EATOH H]ﬁﬂ 94 A FAE
P 23= CONTY &84
W PAS FAuES-& RHo
A 2ot EHANE7F NORel| H]3]
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HERM 27} F7HE o2 Aol et W Es
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Indomethacinell J8] =% 14 &4 A 5
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= A A FAE FAFoRA A xS §
A (homeostasis) frAlol Fo3 9&E& o &
Age A= NORZIA AW COX-1 94
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