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Protective Effects of BJS-mix001, in Indomethacin induced Gastric
Damages in Rats

So-Yeon Lim, Joon-Seok Byun, Dae Jun Kim, Min-A Kwak*

Department of Internal Medicine, College of Oriental Medicine, Daegu Hanny University

The object of this study was to observe the gatro protective effects of BJS-mix001, a mixed herbal formula
consisted of 4 herbal drugs Pinelliae Rhizoma : Coptidis Rhizoma : Massa Medicata Fermentata : Ostreae Testa =
1:1:1:1 (g/g) mixtures, which were main component of oriental medicine for treating various digestive diseases,
in indomethacin induced gastric damages in rats. Three different dosages of BJS-mix001 (200, 100 and 50 mg/kg)
were once orally administered 30 min before indomethacin treatment. Six hrs after indomethacin treatment, changes
on the gross lesion scores, fundic histopathology, MPO activity and anti oxidant activities were observed. The results
were compared with omeprazole, antioxidant and proton pump inhibitor 10 mg/kg and DA-9601, a standardized extract
of the herb Artemisia asiatica 100 mg/kg treated group, respectively. As results of all three different dosages of
BJS-mix001 in the indomethacin induced gastric damaged rats, significant decreased gastric damages were detected
as compared with the indomethacin treated control rats. BJS-mix001 also strengthened the antioxidative defense
systems - decreased the level of lipid peroxidation and catalase activity but increased the level of superoxide
dismutase and glutathione contents. BJS-mix001 showed similar gastro protective effects as compared with equal
dosage of DA-9601, and BJS-mix001 50 mg/kg showed slighter effects as compared with omeprazole 10 mg/kg, in the
present study. The results obtained in this study suggest that BJS-mix001 showed favorable effects in the
indomethacin induced gastric damages mediated by strengthening of the antioxidative defense systems.
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dEo], B AFdd e whahg
&A% (BJS-mix001)¢] indomethacin ©. 2
B3ass gRlsty] $std,
o] 30% 7 BJS-mix001-S 200, 100 2
TE 4331, indomethacin 5 64]
284 AAE HAaY d93
(lesion score; mm®/ gastric mucosa), ¥1ZZ Y Myeloperoxidase
(MPO) & o 3itst whol Alz=d]l (A A#AHs, glutathione,
catalase ¥ superoxide dismutase (SOD))9] ¥3s}& =2 H |
Z wstel A #Estg o, dPAAe s 2 A=
PPI Al€<] Omeprazole 10 mg/kg 2@ DA-9601 100 mg/kg F
o3 7tz Hluste] frojs 2nE AU Bastaal gt

B}
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kA

AP ALEH
Youngcheon, Korea)oll A v ¢
ot dAsto] AgsileH, &
£4& Table 17 2t} 44
1:1:1:1(12:12:12:12 g/g)e] H Fotod, AT
2,000 miZ 7tE F2% SRR
vacuum evaporator (N-N type; LAB Camp, Dajeon, Korea)=
A-sEste] HxA e gL oS
freeze dryer (PVTFD104; ilShin Lab., Seoul, Korea)E A}-&-3}4
T4 AZXANA F 898 g (F& % 1871%)9] ALY & F=
Aol AHE-arATh FHIFE BJS-mix001L -20C 9] 1
T Aol ARSI 0T, B AN AREE &)
el SHF 20 mg/mle] F=7kA HwF & =t $A
indomethacin, omeprazole sigma (MO, USA), DA-96012 &
oFA| ¢k (Yongin, Korea)oll Al T3te] AM&-3F ATt
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Table 1. Composition of BJS-mix001 Used in This Study

S Korean
Herbs Scientific name name Amounts (g)
) i Pinellia ternate (THUNB.)
Pinella Rhizoma BREIT. $E 12
. ) Coptis japonica (THUNB.) o
Coptidis Rhizoma MAKINO HE 12
Massa Meicata -
Fermentata Tk 12
Ostreae Testa Ostrea gigas Thunberg fan ] 12
Total 4 types 48
2 AYEFE 2 A
P E

56vt2] ] 47 Sprague-Dawely
receipt, SLC, Japan)& 797te] <5t7#4 S A APl AHE-s)
For, w3ty 8 4 A Ve 2= (2025C)% §%
(30-35%)7F 24" ALSANA HAES polycarbonate A5 A
of s5vkel¥ &35t ARSIt

Hek F7] (light : dark cycle)= 12412 712 2E39 2

(6-wk old upon
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W, AtE (Samyang, Korea)e} &4+
481}8] = indomethacin FHE ¢ HZ &4
ue A gutels A fixTo® ARgst o EE
UAZE AAE AAE OF FES Fogon (o] 7t E
e AREA FF3ATh, picric acd® HAE AE3H
2 Ago AMEH EE AP FE2 ‘Guide for the Care and Use

of Laboratory Animals's] #3}e] #Fatq.

3. 43T £ B =9 Fo

APEEL 3 8utE| Y Table 29 7153 72§ OR &
AT &, A BHSFS 59 ¥ indomethacin t4] B
ZHFE 593 A 2T (A YFE T intact control), B
F74 F9 ¥ indomethacin® & 939 &4E Fug AY
2= (IND tZ2; IND control), Z+Z} omeprazole, DA-9601
2 38 (200, 100 2 50 mg/kg)e BJS-mix001 Fo &
indomethacin® 2 939 &4 U A7y 7 702 F

st A sH3tH(Table 2).
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Table 2. Experimental Design Used in This Study

Groups Test article/Dose (mg/kg/day)
Control Intact Distilled water administered rats
Indomethacin Distilled water and indomethacin treated rats
Omeprazole 10 mg/kg and indomethacin treated
Reference Omeprazole rats
DA-9601  DA-9601 100 mg/kg and indomethacin treated rats
200 BJS-mix001 200 mg/kg and indomethacin treated
rats
BJS-mix00! 100 BJS-mix001 100 mg/kgrae?gd indomethacin treated
BJS-mix001 50 mg/kg and indomethacin treated
50
rats
4.9 At £ g
EE APFES 2447 H2AAZ Hg, Omeprazole,

DA-9601 2 3&%9] BJS-mix001 %4 30% 3, Guidobono'®¢]
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BJS-Mix001¢] Indomethacin

6. 91 MPO #4¢] =74
Morais'? ¢ WHo] whe}, 9] s Bejste] dgow
7}k 10 mL<] KCI(100 g/L; pH 7.4; Sigma, MO, USA) &9
] homogenizedte] A8 2™, ¢ homogenate Ul MPO<
e Bradley?e] UWE WY 3}04 434 &,
homogenateE 33] A= W5 35S dH53 thg 1500xg o2
4T zAstolA 1087 AR S o2 100 mlo] 592
3ted, 10 mM/L {14+$HE 9 (phosphate buffer; pH 6.0) 1.9 m1=}
0.0005% (w/v) hydrogen peroxide (Merk, CA, USA)7} Z3-4€
1.5 mM/L o-dianisidine hydrochloride (Sigma, MO, USA) 1 ml
< H7Me 95 €3 = 450 nmoll Al UV-vis spectrophotometer
(UV 3600, Shimadzu Scientific Instruments, CO, USA)E ©]§
3t pM/minute/mg tissue THZ SH AT

7. A4 ase %3
XA 748E Ohkawa'® 59 HHy ol

malondialdehyde

weh, FHE 9
W el (MDA)  ¥#e
thiobarbituric acid (Sigma, MO, USA)E ©]&3}9 ZH3}5th
%, homogenate 0.5 mlS 80 g/L¢ sodium lauryl sulfate
(Sigma, MO, USA), 1.5 ml ¢] 200 g/L acetic acid (Merck, CA,
USA), 1.5 ml9] 8 g/12-thiobarbiturate & 0.3 ml¢] BHZHF
7b &rE §9 02 mlol EFA7)aL, EFAE BT E 143 &
oF 7k g o W¥Zhekal, 5 ml9] n-butanol : pyridine (15 : 1)
(Merck, CA, USA)S H7}sla, 187 A9 £sid oF
4000 rpme.2 3083t AAEYT e, 454 532 nmollA
35S 5A3t, 1,1,33-tetramethoxypropane (Sigma, MO,
USA)E o] &3l ZAJ3e standard curved} HlW 3}, MDA
nM/g tissue T = 43t

homogenate

8. GSH &< 574

Sedlak ¥} Lindsayls)?»] Wil uiel, J&3 9 20 mM
EDTA (Sigma, MO, USA) 2 0.2 mM sucrose (Merck, CA,
USA)7F 2%¥ 2 ml9] 50 mM Tris - HCl buffer (pH 7.5)°l
homogenize ZA] 25% trichloroacetic acid (Merck, CA, USA)
0.1 mlell FHAAIZ D}—%, 4200 rpm .2 4T Z A A 4087
AdEYsto,  FA= A AR g5 ol A
5,5 -dithiobis(2-nitrobenzoic acid) (Sigma, MO, USA)E ©]-§-3}
o, 412 nmol A FF =S S43t9], nM/mg tissue B9 2 GSH
FFe A&

0|5

9. Catalase &4o] =4
Catalased] =A|3}tol| A FAslF4 H202-4

3| E 240 nm

qA FFE=E FA3te], Catalased] A xgs}gau}m)
Catalase &84S pH 7.8, 2% 25T3lolA 1 nM/] H202E &

Basted Hod axe gow AHYd, mM/mln/mg
tissue T E H71sIA T

10. SOD &4l =4

(RC)

me

AE 9 £l AL 9%

SODe] #4e Sun'”¢]
blue (Sigma, MO, USA)¥%

oxidase®ll ¢]3| formazan dye 2

Wi o] F3}o], nitrotetrazolium
HE-S-A]Z]  xanthine

2 sfel, s} 4

xanthine

71 AAEFE 560 nmolA 3 =335l Hyrlsla,
mM/min/mg tissue B2 =43}
11. 23287 a2

dF 9 2E 248 AT ds AZE Adsta, 10% T
Araddol 18417 o] 1A ¥, @5 AA fad £
W ¥ 4 ymé AAS AZFsAT. ©]F hematoxylin & eosin
(H&E) 94& sk, #st@dn g stolA gastict @3
Ao &, 7F 2 38 22 A HALAS 7|x8,
4 FAY FF F, 0 B, 1 oslight - A2 ®H &4, 2
moderate - HT T £ 2 FF, 3 severe - FE WA

£4o2 FE3}Y, semiquantative scoring & A A3

o) el Ku B¢ el E3ho, 94 £49l A%
& [(£% A" FA/3A A9 FA) <100, %] AF H2
T P At FAE 2447 CCD image analyzer (DMI 300,
DMI, Korea)E ©]&3l9 =A3}th

hul

3k
3

O

EQUATION [1]. Invasive Percentages of Lesions (%)
= (Length of lesions on the crossly trimmed fundic walls /

total thickness of crossly trimmed fundic walls) x 100

12. SAA
GEHlnESS ]% st FAAYE AR, BAEE
d& Levene tests dA8te] HF Atk SEAY 45, one
way ANOVA testE A o3 least significant differences
(LSD) testZ AFF #HFE& At #7H9] o4& SA3A
o HTEAY Aelle HEs A

%< Kruskal-Wallis H testS
AABLS foAdo] J1FHE Afol=, Mann-Whitney U (MW)
AA 8t 31 09]/‘3% AZF3AY. e FAAGE
SPSS for Windows (Release 14.0K, SPSS Inc., USA)E ©] &3}
71t e H, p-valueZt 0.05 o]t A SAA FARE <)
At

&3 indomethacin®l] 93 §] He &4 =g Hotslr
st A4 dlE2F IND =729 percent changes o}
J& o] &3t S35t on, Fo 49 FaE F4
&3] 7] Y3t T IND tfZ&7 9] percent change
ofgfe] F4 [3]E ol&3t] A4 ZAHs AT

tset &

[0

342

it oH. 1o Ho

EQUATION]J2]. Percentage Changes as Compared with Intact
Control (%) = ((Data of IND control -
control)/Data of intact control) x 100

Data of intact

EQUATIONYI3]. Percentage Changes as Compared IND Control
(%) = Data of IND
control)/Data of IND control) x 100

((Data of administered groups -
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(p<0.01) 9] <t W& WA a7 242 AFH AT (Fig 1, 2).
IND 2ol A e 9 At £3589 do] A4tz Hl
a  65212%°] W3S YERHIY, omeprazole, DA-9601,

BJS-mix001 200, 100 ¥ 50 mg/kg FoliolA= IND tjZol
H)&) Z+z} -32.23, -45.92, -62.59, -45.33 & -25.69% 2] W35S e}
BlEei=3

r.‘

Fig. 1. Representative gross observations of the fundic mucosa.
Intact control rat (A). Indomethacin control rat (B). Omeprazole 10 mg/kg treated
rat (C). DA-9601 100 mg/kg treated rat (D). BJS-mix001 200 mg/kg treated rat (E).
BJS-mix001 100 mg/kg treated rat (F). BJS-mix001 50 mg/kg treated rat (G)

+

1

Al

Intact \’\dcm’lracir Omeprazole DA-9201

B 5

Lesion scores (mm?)

1[\0

Contro's T BJSMI001 trested group (mgka) group (mg/kg)

Fig. 2. Changes on the gastric lesion scores. Values are expressed mean
+ SD of eight rats. * p<0.01 as compared with intact control by LSD test. ¥ p<0.01
as compared with indomethacin control by LSD test.

=
AN

2. MPO g+ake] W3}

IND dzTdAe A oz =8 f994
(p<0.01) 91} MPO &4¢] Z717F #2024, omeprazole,
DA-9601 ¥ R E BJS-mix001 FJo]AE IND t)Z7o] 13|
fo4 e (p<0.01) ¥l MPO &4 9] 747 247 #EH Aok
(Fig. 3). IND 2 FolA = 9l MPO 24¢] A4 tlzT ol H
3 274.66%° WIE YEHHAY, DA-9601,
BJS-mix001 200, 100 % 50 mg/kg FolT-ol & IND 2Tl
vl & 247} -28.90, -49.93, -58.78, -49.15 & -26.16%2] W3}S e}
Wit

o)l
AT

omeprazole,

] g

11

\ndmr‘elhacln Omepmm[e DA-9601 200
Controls

MPO activities (uM/min/mg tissue)
>

Intact

" BJSMKOO! treated group (mokg) group (makg)

Fig 3. Changes on the gastric MPO activities. Values are expressed
mean * SD of eight rats. * p<0.01 as compared with intact control by LSD test.
+ p<0.01 as compared with indomethacin control by LSD test.

3. A4 Hikste] Wzt
IND thzdAxs A dzad
(p<0.01) 91} MDA 9] F7%, é AAHtste S/ SF
H 224, omeprazole, DA-9601 ¥ X BJS-mix001 ool A
£ IND thziol vl §994 Y& (p<0.01) I MDA 3o
A7} Z+z} B2 ¢ thTable 3). IND thZ M E ¢ MDA
Zol A thETol ®E) 51520%2 WIS Jehhdd,
omeprazole, DA-9601, BJS-mix001 200, 100 % 50 mg/kg &=+
A= IND tztol Hls| 242 -26.75, -50.67, -63.60, -44.24 2
-20.79%9] WstE vER ioh

Ma #oy Qe

noi' n\‘ rr

4. GSH %9 Wsg}

IND tiZzFeAME el wlel o4
(p<0.01) Ul GSHEZF 747t #FEH YO, omeprazole,
DA-9601 ¥ EE BJS-mix001 A= IND tjzo] Hs|
o4 e (p<0.01) AW GSHEHZ F7HF 242 #a= Ut
(Table 3). IND tjZ el X< ] GSHEZo] A4 tzol H]
3 -51.12%¢ wWslE  UERSAM, DA-9601,
BJS-mix001 200, 100 % 50 mg/kg Folol A& IND
H 3] 217} 26.78, 46.74, 60.54, 42.01 2 22.13%°] W3S ey
Atk

o) =
Py

omeprazole,

5. Catalase &4 9] W3}
IND W ZzFAA=
(p<0.01) ¢

R ESE)
249)

SEREEE
SR AR

A=

catalase
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BJS-Mix001¢] Indomethacin

omeprazole, DA-9601 ¥ & BJS-mix001 Fe A= IND Ul
Z7 B3 F94 U= (p<0.01) YUl catalase B3] T4}
747t B35 1 tH(Table 3). IND th2 oM E W catalase 24
o] A4 uxRTd HE 12934%<9 WIS YA,
omeprazole, DA-9601, BJS-mix001 200, 100 % 50 mg/kg Foit
ol A= IND tzol vls] 27 -26.02, -43.82, -50.18, -40.39 2
-22.94% ] WskE YERRAT

6. SOD 49l w3}

IND tizTdAs Z4 dzded A& {94
(p<0.01) $1Ul SOD &4 #avl #ZEA oL, omeprazole,
DA-9601 ¥ R E BJS-mix001 FolTol A+ IND thxTo B s)
A JE (p<0.01 EE p<0.05) Y} SOD &4 9 7171 7
7} FAE Y t(Table 3). IND tjZFol A= ¢4l SOD &4°] 4
4 izael wa -4977% WstE JEhAY, omeprazole,
DA-9601, BJS-mix001 200, 100 ¥ 50 mg/kg ¥l A= IND
izl wlal 2zt 30.52, 53.86, 61.40, 45.42 2 24.60% 2] W3}

£ Uehi it

NE=E

Table 3. Changes on the Antioxidative Defense Systems
Antioxidative defense systems

Lipid . Superoxide
Groups  peroxidation Gl(l:]t&t/hr:]one (ncli/la}triliifri dismutase
(nM of MDA/g tissue)g fissue) 9 (W/min/mg
tissue) tissue)
Controls
Intact 2.48+0.67 3.41+0.85 76.25t8.61  138.63+17.82
Indomethacin ~ 15.23+3.35+ 1.67£0.33§  174.88+13.70«  69.83%13.56+
Omeprazole y 129.38+21.23+ y
10 mglkg 11.15:2.07+%  2.11£0.3081 + 90.88+10.06+*
DA-9601 + 4 107.13+1231+
100 mg/kg 7.51+1.62 245038 11 98.25%17.19 +
BJS-mix001
200 mgkg  5.54%1.66+% 26810381  87.13t7.387 112.38+16.64F
100 mgkg  849+174  237:033§] 1042571261+ 1012951066
50 mgkg 12068208t  204:02081 M7 gg75ig414

Values are expressed as mean + S.D. of eight rats. * p<0.01 as compared with intact
control by LSD test. ¥ p<0.01 and ¥ p<0.05 as compared with indomethacin control
by LSD test. § p<0.01 and | p<0.05 as compared with intact control by MW test. 1
p<0.01 and ** p<0.05 as compared with indomethacin control by MW test

7. =AY e Wt

IND tjZ2FA s F42Q0 29 499 g2, i 2 o
SAE AEH e AFHA AAG 2ol #EFHUoY,
omeprazole, DA-9601 ¥ E.& BJS-mix001 Fojol &) o] g
AAYG £272-E A AAHATHFig. 4). L3 IND thz=T ol A
= A4 dzzd HlE F94 de (p<0.01) A-T 4 A
, A 9 Fa ¥ 57 2 semiquantative score?] 57}
7} Z+zb A5 e} BjS-mix001 50 mgkg Tl A% F
qE A FA% Aoy e itk 2Ey 2
omeprazole, DA-9601 % =& BJS-mix001 § A= IND
Zato HlE FoA e (p<0.01) FAT =] AEE, A%
W HF H9 FA 571 2 semiquantative score?] At 2
B2 tH(Table 4). IND Sz e 989 &40 A%

oy 1
o

NN = o B

o ul

me

9E A4 £ vlAE 9

&ol A4 dixwd W 371055%9 s dehiAdd,
omeprazole, DA-9601, BJS-mix001 200, 100 ¥ 50 mg/kg &I
ol = IND thztol vls] Z2; -47.99, -59.40, -73.85, -52.71 &
-4246%<] WskE YERRIE. IND T s A% F9 3
T A FAE A ozl HE) -54.84% <) WstE e
1}, omeprazole, DA-9601, BJS-mix001 200, 100 ¥ 50 mg/kg ¥
ool A= IND thZztol| Hlsl z+z} 26.88, 44.51, 59.06, 37.48
% 1813%9  WIE  YEd. IND  dEIelAMe
semiquantative score”} A4 tzFol Hld) 633.33%<] WIS
YERH Y, omeprazole, DA-9601, BJS-mix001 200, 100 ¥ 50
mg/kg FAFAMNE IND izl ws) 27 -31.82, 4545,
-59.09, -40.91 % -27.27% <) WstE Jep ATk

Table 4. Changes on the Fundic Histomorphometrical Analyses

Fundic Histomorphometrical measurement
Invaded % of

Growps  STASIANE  Cesons e s
(Max = 3) into the gastric (mm)
mucosa
Controls
Intact 0.38+0.52 2004157 2254023

Indomethacin 2.75%0.46* 79.45+5 .50+ 1.01£0.14+
O1moe§]rga/i%'e 1.88+0,64+ 41.32+3,58+ 129+0.16+
lgé'r?]g%g 150£0,53++ 32064508+ 147£023+
BJS mix001

200 mgfkg 1.13£0.35+ 20784351+ 1612025+
100 mglkg 1634052+t 37574587+ 13920.14+
50 mglkg 200076+ 457045 50+ 1204013+

Values are expressed as mean * S.D. of eight rats. * p<0.01 as compared with intact
control by LSD test. T p<0.01 as compared with indomethacin control by LSD test
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™M) .
Fig 4. Microscopic appearance of fundlc damages. Intact control rat (A,
B). Indomethacin control rat (C, D). Omeprazole 10 mg/kg treated rat (E, F).
DA-9601 100 mg/kg treated rat (G, H). BJS-mix001 200 mg/kg treated rat (I, G).
BJS-mix001 100 mg/kg treated rat (K, L). BJS-mix001 50 mg/kg treated rat (M, N).
LU, lumen; ML, mucosa layer; SL, submucosa layer; MM, muscle layer. All
hematoxylin eosin stain. Scale bars = 200 ym

1l

i

AALLE bkt Al
Eo|, 29} pepsing E T
3 e w44 AF] W
o, A2
o]

X2
E fo fo
2

5

r{
ol
o

H o = o
oX
rx Mg Ao

.
o

2o
)
0%

¥0
e
o
8
o

7}
A

NeN
1=
A Adel FEFE

¥o
o
k=l

o
K
R

Bt
o,
o
K
30 M

i
ot
2

i

oxygen species; ROS)] 2
gel Zojzt FEd B
FrksiA 59 34 ;ﬁ
AAF
Al 2

lo o, Fo
o

fu
d£ X

o} _/.“_/Kol—oﬂ

T, HjU‘““ 231714 Ao AR Ao '_r""q oF
AR, PEE RS, B, BEYibEsts S50
O AR, ISR, WO, HAIH, R IR ‘34
Tol o, e WamEd Esol Ao, EI HilE
TIFE, *A%ﬁﬁ” 2 e Bl T, BRI}
5o oz 384 A,
‘__:F-Oﬂj\‘]—‘_—_— wha}: 3212
BJS-mix001¢] indomethacin®. 2 -3
389345 d2tsl 2371 = PP AIEQ omeprazole 10 mg/kg
2 DA-9601 100 mg/kg w3 Zhz}h vla A&

HZ A7 B8z ¥ g& FAES YA a= Fof
Al (Yongin, Korea) 19} FE%= (Artemisia asiatica extract;
DA-9601; StillenTM) @} 7+o] 3t gatkst a9 5 Yehlle
AE FHS FALA AYH . QP
omeprazole2 U] 3%

A 4R HEge

d
EQ

m

¥

o

£ kg
FFI rL %

g 1111 B
9] Huk &Atol] h3t B

i g

=
T
70

H z
B
o
=
12 3]

=
=] B

= Tl

:3

A
proton pump inhibitor (PPI) A|AIZ, ¥
e ok Ag AsA AL dx
E (reference drug)Z o] &5 ¢om*®) wxeZol=A
AR I ALINE a7} ojn] AFH vl glom*D,
ol Eof 8 BN AA A3 FiFst a3 A
9 ),

Indomethacin H| 28| Z o0

7‘(ju1— :i:/ﬂ-.g_ Obﬂ— ]__‘L_; o=
A

o]

o2,

FE’,

T

vl &
Eil

) FLJ o_?l‘, 10 o ok

o

SRR
=

_12

prostaglandin 2| 374
o),

B

T

Foi g

agelAE oo HE"

2 indomethacin®. & 9| &9 &

ox £
*
=
¥
E
X
[en)
(=}
—
tlo

oE - 2ol
A A WA, 9 ARt =AW, MPO 24 3
3} o] Al=glo] Wsts HrakAt

APARE AvRd 9] 48 AFEAe vH WA
e oF29 ARE JehlFe A2 Wty Azt g
e AG Bae WA AL 5, ¥ F& a%E Yele
Aoz 7t5dty £ A3 AFANAME indomethacin Fool
o, §¢4AQ AFE2] F7H7F BjS-mix001 Fofol ofs) &
F ATHeR paHglen, o 284 ¢ WY Aa
= BJS-mix001¢] &AL EAE vetll= A4 $7=2 4
e}

MPOE =T 93 2HlE= 542, 9 A% =3Y
MPOS] &4 F7he vheke 9 A9 &4 A, 9 A9 5%
T 718 Yehfe AXE ol&4H1 glonY, nagRo=
A A g3 9 A &4 AldE, e
TTY AEoZ Q13 MPO &4 9| Z717t
A2l A7 omeprazole, DA-9601 ¥ EE BJS-mix0015 &0l
A indomethacin®l] 9l&] &9 ¢ 22U MPO &4 &4 3]
JAEFTh ol ¥ A= BjS-mix0019] FFaHE el

AHAA TAZ FHE

MDA?®| Z7}= indomethacing X s H2H 20|24 ¥
AA] o ¢ Hut 4] F8 Ao FA on®, A
Aaitstel A3t YAHE =4 AEo] Fd 284S dse A

oz 4#A Y. B ¥ AR ME indomethacin Fo o]
g3 F994 d+= A-= Y MDA &F9] F717F fEE o,
2 E BJS-mix001Fo] ol Al MDA gHe] Z717F A A3 A5
Atk o18 g A= BjS-mix001¢] #4+st a3 Yetle S
2 #4499

Catalase™ #4Fs}l4=
2% indomethacin 54 ¢
o Z7ph gEA gu. ®
Fofol o5 fF94 A= A5
HRoH, ZE BJSmix0015F & Fol| A catalase &4 S7171 &
A8 AA ATt o] H g A= BJS-mix001] 43t &35
Bis SA2 49

SOD= &4t3} W systemoll Al 23 X & A 5=
, GSHe tHE4 Q] Wl datstAl =, vz
SOD &4
7t FEA Qe B Age] AN E
1 GSH &9 747} indomethacin ¢ o))
Indomethacin £ 2]3] ROS7} A=, tf
28} 29 SOD7 4385 1, GSH7Y, ROS
&gl Wgshe Ao deA dom?, o
A<l 4 2 GSHY AR A A &2
Zshe Ao gEiA A B 7oA
T M yehd SODEA ¥ GSH g9

%

=3

ul =k A, 343 catalase T4
Ag ] A% indomethacin
2 ] catalase 49 717

ml
br

ox
ok
o
Y o, o°(’

=

B
M 2
o,

o,
=2,

o
=t

0
n
T
o
o
"

oX, o
wa b

)
2
w)}
32 m\%ﬁ
lo

= 0
0,

o%

6;3]—

-
ALE

214 ¥ BJS-mix001
Z7}F= BJS-mix001

o F4tst adE Yele $72 addn.
Indomethacin®l] €3 9] A9 &3 AW THoZ &
A w2 w1y dye] g, AL B GSAE Fae T

- 186 -



BJS-Mix001¢] Indomethacin

semiquantative score®] Z7}7}
o} 0 BRRAG,

EE BJS-mix001 Fozell A o] g =2
o fol4 dE Favt BAHAG

ol4te] ZAypolA whhZFE: AR 1111 B
BJS-mix001-2 3}Aksk 3, indomethacin®. 2 25 9
ek &gl ta) 3 a3E vele Aoz B3
Hom, U &7 DA9601H FAHG FAY &S vrehd]
229, BJS-mix001 50 mg/kg- omeprazole 10 mg/kgel Hl3l
B4E YeEdt

H} O]

~

-

o

ot

g
T

2

r

2 dTdAe

(BJS-mix001)2] $]7 2}

hahg d A2y 11101

&3%= indomethacin® 2
A A & 7vste] o3 2o A
&% BJS-mix001 Fofol o3 oA e
Tzt #AH UG BE §% BJS-mix001
A= AW MPO 249 a7t #2E A
F o

ug

o
ox

w2

oo 1o oF v

HS
L

2
32

[e]
2dg o

it

= o

o 93] oA = MDA g3 % Catalase
d HAH AT ZE & BJS-mix001 Foof o)
4 A= GSHEHE 9 SOD &4 9] F7h7t #&HAT Be
BJS-mixool Ffell o3 =AW 2|ty AgE a7t A3
=]

o

aa-d

. Alqasoumi, S., Al-Sohaibani, M., Al-Howiriny, T., Al-Yahya,
M., Rafatullah, S. Rocket “Eruca sativa": a salad herb with
potential gastric anti ulcer activity. World ] Gastroenterol
15(16):1958-1965, 2009.

. Griffin, MR., Scheiman, J.M. Prospects for changing the

burden of nonsteroidal anti inflammatory drug toxicity.

Am ] Med 110(1A):335-37S, 2001.

Bhattacharya, S., Chaudhuri, SR., Chattopadhyay, S.,

Bandyopadhyay, S.K. Healing properties of some Indian

medicinal plants against indomethacin induced gastric
ulceration of rats. ] Clin Biochem Nutr 41(2):106-114, 2007b.

. Miederer, S.E. Will anti-ulcer drugs differ only in their side
effects? Fortschr Med 104(3):918-920, 1986.

. Yesilada, E., Gurbuz, 1. A compilation of the studies on the

antiulcerogenic effects of medicinal plants. In: Recent

(RC)

me

AE HHL 3 vA

10.

11.

12.

13.

14.

15.

16.

17.

18.

- 187 -

- R, BAE, RNEE AMEZE, R

-2, TR A, oS, e,

rlr
o
o%

Progress in Medicinal Plants, vol. II: Phytochemistry and
Pharmacology (Singh S, Singh VK, Govil JN, eds). SCI
Tech Publishing LLC, Houston pp 111-174, 2003.

., WRERH, RN, %
e, BRI, FRIE, MR, AR, R T AL,
li 5 Hifle Ak #Kit, pp 1-620, 2008.

. Department of Health, Education, and Welfare Publication

(National Institute of Health) pp 85-23, 1985.

. Mori, J., Hayashi, T., Iwashima, M., Matsunaga, T., Saito,

H. Effects

Sargassum micracanthum and a new chromene derivative

of plastoquinones from the brown alga
converted from the plastoquinones on acute gastric lesions
in rats. Biol Pharm Bull 29(6):1197-1201, 2006.

OC}:%Q_]‘ 4

HFEE, DAY AFA AAY Bdo dig AL 27
2 A A7 S8okE8E A 4(2):111-121, 199%.
Guidobono, F., Pagani, F., Ticozzi, C., Sibilia, V., Pecile, A,

Netti, C. Protection by amylin of gastric erosions induced

o] o-u} oH

T O

by indomethacin or ethanol in rats. Br ] Pharmacol
120(4):581-586, 1997.

Suleyman, H., Cadirci, E., Albayrak, A., Polat, B., Halici, Z.,
Koc, F., Hacimuftuoglu, A., Bayir, Y. Comparative study
on the gastroprotective potential of some antidepressants
in indomethacin induced ulcer in rats. Chem Biol Interact
180(2):318-324, 2009.

Morais, T.C., Pinto, N.B.,, Carvalho, K.M. Rios, ].B.,
Ricardo, N.M., Trevisan, M.T., Rao, V.S, Santos, F.A.
effect anacardic acids from cashe

Protective of

(Anacardium occidentale) on ethanol induced gastric
damage in mice. Chem Biol Interact 183(1):264-269, 2010.
Bradley, P.P., Priebat, D.A., Christensen, R.D., Rothstein, G.
Measurement of cutaneous inflammation: estimation of
neutrophil content with an enzyme marker. ] Invest
Dermatol 78(3):206-209, 1982.

Ohkawa, H., Ohishi, N., Yagi, K. Assay for lipid peroxides
in animal tissues by thiobarbituric acid reaction. Anal
Biochem 95(2):351-358, 1979.

Sedlak, J., Lindsay, RH. Estimation of total, protein
bound, and nonprotein sulfhydryl groups in tissue with
Ellman’s reagent. Anal Biochem 25(1):192-205, 1968.

Aebi, H. Catalase. In: Bergmeyer HU (Ed.), Methods in
Enzymatic Analysis. New York: Academic Press Inc. pp
67-86, 1974.

Sun, Y., Larry, W.O,, Ying, L. A simple method for clinical
assay of superoxide dismutase. Clin Chem 34(3):497-500,
1988.

Ku, SK., Seo, BI., Park, J.H., Park, G.Y., Seo, Y.B., Kim,
JS., Lee, HS., Roh, S.S. Effect of Lonicerae Flos extracts on



19.

20.

21.

22

23.

24.

25.

26.

27.

28.

29.

30.

reflux esophagitis with antioxidant activity. World ]
Gastroenterol 15(38):4799-4805, 2009.

Kwiecief,, S., Brzozowski, T., Konturek, P.C.h., Konturek,
S.J. The role of reactive oxygen species in action of nitric
oxide donors on stress induced gastric mucosal lesions. |
Physiol Pharmacol 53(4):761-773, 2002.

Oyagi, A., Ogawa, K, Kakino, M., Hara, H. Protective
effects of a gastrointestinal agent containing Korean red
ginseng ulcer models in mice. BMC
Complement Altern Med 10: 45, 2010.

Mizui, T., Sato, H., Hirose, F., Doteuchi, M. Effect of
antiperoxidative drugs on gastric damage induced by

ethanol in rats. Life Sci 41(6):755-763, 1987.

on gastric

A%z, olEd, At KM Y] indomethacin®. 2
wHE HAYgd vAe 93 S99 YEEA
17(2):326-337, 2003.

AT, HEY, 7FTF, dAY, 243, FAsh 294, o
Y, 5. e sl Me, A9l pp 1-827, 2010.

Hong, M.W. Pharmaceutical investigation of fossil shell
Crassostrea gravitesta eoilensis.
4(1):9-17, 1973.

Oh, T.Y, Ryu, BK, Ko, J.I, Ahn, BO., Kim, S.H., Kim,
W.B., Lee, EB., Jin, ] H., Hahm, K.B. Protective effect of

DA-9601, an extract of Artemisiae Herba, against naproxen

Korean ] Pharmacog

induced gastric damage in arthritic rats. Arch Pharm Res
20(5):414-419, 1997.

E.O. Gastrointestinal of
aromaticum (L) Merr. & Perry (Myrtaceae) in animal
models. Nig Q ] Hosp Med 18(3):137-141, 2008.
McKeage, K., Blick, S.K., Croxtall, ].D., Lyseng-Williamson,

KA., Keating, G.M. Esomeprazole: a review of its use in

Agbaje, effects Syzigium

the management of gastric acid related diseases in adults.
Drugs 68(11):1571-1607, 2008.

Onasanwo, S.A., Singh, N., Olaleye, S.B., Mishra, V., Palit,
G. Anti ulcer & antioxidant activities of Hedranthera
barteri {(Hook F.) Pichon} with possible involvement of
H+, K+ ATPase inhibitory activity. Indian ] Med Res 132:
442-449, 2010.

Sumbul, S.,, Ahmad, M.A., Asif, M., Saud, 1., Akhtar, M.
Evaluation of Myrtus communis Linn. berries (common
myrtle) in experimental ulcer models in rats. Hum Exp
Toxicol 29(11):935-944, 2010.

Hiruma-Lima, C.A., Gracioso, J.D., Toma, W., de Paula,

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

- 188 -

AN

A.C., de Almeida, A.B., Brasil, D.D., Muller, A.H., Brito,
AR. Evaluation of the gastroprotective activity of cordatin,
a diterpene cordatum
(Euphorbiaceae). Biol Pharm Bull 23(12):1465-1469, 2000.

Bicakci, U., Tander, B., Ariturk, E., Aydin, BK., Aydin, O,
RR.Z.,, Bernay,

gentamicin on the biochemical and histopathological

isolated from Aparisthmium

Eren, F. Effects of omeprazole and
alterations of the hypoxia/reoxygenation induced intestinal
injury in newborn rats. Pediatr Surg Int 21(10):800-805,
2005.

Rao, C.V., Vijayakumar, M. Effect of quercetin, flavonoids
and alpha-tocopherol, an antioxidant vitamin on
experimental reflux oesophagitis in rats. Eur ] Pharmacol
589(1-3):233-238, 2008.

Kataoka, H., Horie, Y., Koyama, R. Nakatsugi, S.,
Furukawa, M. Interaction between NSAIDs and steroid in
rat stomach: safety of nimesulide as a preferential COX-2
inhibitor in the stomach. Dig Dis Sci 45(1):1366-1375, 2000.
Whittle, B.J. Mechanisms underlying intestinal injury
induced by anti inflammatory COX-2 inhibitors. Eur ]
Pharmacol 500(1-3):427-439, 2004.

Frei, B., Forte, T.M., Ames, B.N., Cross, C.E. Gas phase
oxidants of cigarette smoke induce lipid peroxidation and
changes in lipoprotein properties in human blood plasma.
Protective  effects of ascorbic acid.
277(Pt1):133-138, 1991.

Freeman, B.A., Crapo, ].D. Biology of disease: free radicals
and tissue injury. Lab Invest 47(5):412-426, 1982.
Cheeseman, K.H., Slater, T.F. An introduction to free
radical biochemistry. Br Med Bull 49(3):481-493, 1993.
Odabasoglu, F., Cakir, A., Suleyman, H., Aslan, A., Bayir,

Y., Halici, M., Kazaz, C. Gastroprotective and antioxidant

Biochem ].

effects of usnic acid on indomethacin induced gastric ulcer
in rats. ] Ethnopharmacol 103(1):59-65, 2006.

El-Missiry, M.A., El-Sayed, I.H., Othman, A.l. Protection by
metal complexes with SOD mimetic activity against
oxidative gastric injury induced by indomethacin and
ethanol in rats. Ann Clin Biochem 38(Pt6):694-700, 2001.
Graziani, G., D’Argenio, G., Tuccillo, C,, Loguercio, C.,
Ritieni, A., Morisco, F., Del Vecchio Blanco, C., Fogliano,
V., Romano, M. Apple polyphenol extracts prevent damage
to human gastric epithelial cells in vitro and to rat gastric
mucosa in vivo. Gut 54(2):193-200, 2005.



