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Effect of Radish on Inflammatory Reaction in Human Epithelial Gastric Cell. Yun Hee Shon, Yoo
Sun Chung', Jeong Tll Suh’, In Kyung Park and Kyung Soo Nam*. Department of Pharmacology, College
of Medicine and Intractable Disease Research Center, Department of Internal Medicine, College of Medicine,
Dongguk University, Kyongju 780-714, Korea — The effects of Korean and Japanese radishes on in-
flammatory reaction that involves arachidonic acid cascades were investigated in human epithelial
gastric cell. The activities of type I (porcine pancreas) and type II(Crofalus atrox) phospholipase A;
(PLAy) were inhibited by radish. Cyclooxygenase-2 (COX-2) activity was significantly suppressed by
radish (p<0.05, p<0.01 and p<0.005). The nitric oxide production was also inhibited by radish. The
Korean radish was more effective in inhibition of PLA; and COX-2 activities and nitric oxide pro-
duction than Japanease radish. These results indicate that radish has a protective effect on gastric epi-
thelial cell inflammation by suppressing the activities of PLA; and COX-2 activities and nitric oxide

production from gastric epithelial cell.
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RPMI 1640 medium, Minimal essential medium eagle’s
(MEM), penicillin G, streptomycin, dimethylsulfoxide (DMSO),
Tris-HCl, Tween-20, Na-EDTA, triton X-100, ammonium
persulfate, bovine serum albumin (BSA), bicinchoninic acid
protein kit, porcine pancreas % Crotalos atrox PLA, &
Sigma (St. Louis, MO, USA)ollA], 7]&<l 1-stearoyl-2-[1-
"Clarachidonyl-sn-glycerophosphocholine-2: Amersham Life
Science (Buckinghamshire, England)9] #|&-&, NS-3982
Cayman ChemicalsAH{Ann Arbor, MI, USA), PGE; =74 &
Biotrak kit
fetal bovine serum (FBS)2 Jeil Biotechnology Institute
(Daegu, Korea)?] A|&-& Al&31T}

Amerciam Bioscience (Piscataway, NJ, USA),
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FRAHZF Y (KCLB, A&)oll A Edurd Alg ¢4
E3Q1 AGS AIXE 10% FBS9} penicillin G (25 unit/ml),
streptomycin (0.25 pg/ml)o] X35 RPMI 16402 okl o
2 &ta] CO, }j%F7] (5% COy 37C)A A kst et o] 4]
E= JAAL J1AFY ((150T)o] HES FoTr}t e
passage 13E 7} AEE A A& AT

I & ™ phospholipase A» &40l OlXi= g
718 & chloroform o] =9] 1-stearoyl-Z-[l-”C]arach-
idonyl-sn- glycerophosphocholine (1,000 cpm/nmol)-$ A] 3
Boll 23T F 2472 ol A lipid filmE HE3, FHS
£ 7tste] AsiAl wwhsk v, ultrasonic cleaner (Branson
5200, USA)Z sonicationd}s] A3 qch. HA group I &
PLA,9] 8454-% 93] 100 mM Tris-HCl buffer (pH 7.4)
20 uloll, 6 mM CaCl, ¥£¥(05,2, 5 % 10 mg/ml) % 20
ul, 20 nmol®] 7]A 2 30 ng9] &4 (porcine pancreas)E 3}
3 HF £ 02 mlE whgdo g ZA ). A Group
0% PLA9 E42 Ao 100 mM Tris-HCl buffer (pH
74) 20 plo)), 6 mM CaCly, 359 29 2F 20 yl, 20 nmol9]
718 2 40 ngel &2 (Crotalus atrox)Z /-3 HE 84 02
mig H3&Ho2 ASYt o|ghto] AT WL
é_’.— A 83 )8, 37°C shaking water batho] A 3027} uh
2271 &, AAE 7] 2K Clarachidonic acid)& Dole’s
reagent (IN- HzSO4 isopropyl alcohol : n-heptane = 2:78:20,
v/vh)E POl We-L HAAZ) The, A% 02 nheptane
o =Rl 7}0}04 direct vortex mixer(Direct mixer TS-
100, Japan)2 5%7+ A€ &}A mutetgch wHk 3 2,000 rpm
A 527 9AE2 5 n-heptane= L 23 L, Tkl
FEAAY £EHOZ silicagel (Kiselgel
60, Merck, US.A)S gk 92 o, A AdsA 4z
B8l AdEo S liquid scintillation counter (Beckman
156500, USA)E At %s}q 89 ["C] arachidonic acidg® =
Aste] PLA; 54 AA2A-2 % inhibition® & FAbelgTH5]
Inhibition(%) = [1—% A7F29] cpm/PLA; BE H7}79)

cpm] x 100

n-heptane & 7}8l11

Cyclooxygenase-2 &40 OIX= Y&

A EFQ AGSHEY HE57) 5x10° cells/miZ 23
H 12-well plated] Z} wello]] 2417t BZA 7 T B8 25
9(05,2,5 % 10 mg/ml) 2 50 w4 7}gch. o] 37°C CO,
wjokrlol A ThAl 1A1ZE A1l Z lipopolysaccharide(E.
Coli) 100 ng/mle] =& 7}ald COX2 & §53-9t) 9
W FPNZRT O 2= NS-398 (5 pM)& AHgatg oem 1247
T MEE F 1 Wt A seEAch PGE
Biotrak kitg ©] &3} sandwich ELISAY & o] &3¢ 96-well
plateo] o] A&dg 50 ul ¥ 718 § 3438 mouse an-
ti-PGE; antibody& 50 pl# ¥ Slt}. Peroxidase conjugated
second antibody& 50 ul 4 713k 5 2o A 2A] 7k vl %A
71t} Washing buffer2 43) A H 3 5 712 Akg 150 pl A
7heta ”£°ﬂ A 3087 v A7 1 M-H,S0, €948 A}
2351 ¥h3-8 AR)A)7] & ELISA reader(Molecular Devices
A}, USA)E ALg-3ate] 450 nmojA 1 EFTE 243190}

Nitric oxide 440l D|X|= A&

2x10° cells/mlZ 23 F AGSHZE 96-well plated] 2t
wellof) 200 pld @3 217 B2 7) Bo BLE 7 ey
50 ul%) 7}5H9AT o] % 37T COy Bj o]0l A Tha] 1417 )
FA1Z1 & lipopolysaccharide (E. Coli) 100 ng/mle} ¥ =&
7}ated iNOS(inducible isoforms of nitric oxide synthease)
E FESGHAD ol FHRRFLZE NS-398(5 uM)S A}
S o8 12T T WES T V1o Y 45
< Fgatgon, 448 NOY #& GriessAloF (1% sulfa-
nilamide, 0.1% N-napthylethylenediamine in 2% phos-
phoric acid)& AR&3te] 570 nmoj A 1 4 24814

£ YT+EZRAZ dehigon, 480 o
A% foly %e— Students ttest® 4:a5}e] 2}
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Phospholipase A> &0 0|X|= A&

-7} porcine pancreas 2] ¢} I3 PLA,9) 840 nx&=
A4S AES 23, 05 mg/ml FEAXE 17%, 2 mg/ml
FEAME 18%, 5 mg/ml FEAME 23%, 10 mg/ml ¥

M= 26%2] PLA 84 AA&ERE HQchFig 1). 7}
Crotalus atrox f2} 9] ¥ PLA9 &40 v]x& &S A
Eg 23, 05 mg/ml FEME 3%, 2 mg/ml FTo A
8%, 5 mg/ml T =M 9%, 10 mg/ml FEAAE 14% 2
FEYEAQ PLA, 494 598 B YthFig 2). zaiA
2 H¥9 A3, = Crotalus atrox 523 18 PLAY 1)
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Fig. 1. Effect of Korean and Japanese radishes on type 1 PLA;
activity. Values represent meanSD (n=3). *p<0.05 as
compared to control.
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Fig. 2. Effect of Korean and Japanese radishes on type Il PL-
A, activity. Values represent meantSD (n=3).

3] 4] Bt} porcine pancreas £ ¢] group I PLAyo] st &
HAA B0l BTS¢ F AR

Cyclooxygenase-2 A0 O|Xl= I&

g2 9 g 27} AGSH T A lipopotysaccharider}
T COX2 &40 n)Ae 4L Hlu 4E & 24, g5 F
7} 05 mg/ml HENME 279% 2 mg/ml FEoIAE
53.6%, 5 mg/ml FZ oAM= 60.0%, 10 mg/ml e s
623%2 G AUA (*p<0.05, *p<0.01, **p<0.005) ¥ Fo
2102 COX2 8494 axs dehit(Fig 3). d&
2g =poEFog COX29 #4L AjA7 = F
Hoe a1 Aol wA vebgt

Nitric oxide 40l OjXl= F&

=2 2 B 271 AGSH E 4] lipopolysaccharides] 2]
gk nitric oxideJ ol WX JF & FESA = 77}
05 mg/ml ¥ EAME 24.6%, 2 mg/ml FEAXNT 67.2%,
5 mg/ml FEolME 705%, 10 mg/ml FEA & 73.8%
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Fig. 3. Effect of Korean and Japanese radishes on COX-2 acti-

vity from AGS cell. Values represent meanSD (n=3).
*p<0.05, **p<0.01, ***p<0.005 as compared to control.

2 ¥ 5 o&A0Z nitric oxideA AL A s H }HFig. 4). ¥
B 2g $zoZFO g nitric oxide®] AAE A7
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o] HQl Aol A7IH o TH o
Qo4 BYBASO] TAHOE 44, N UL &
sted olegze EAS 459 383 o /) A (chemical
mediators)@} &t} o]5 F AAA )7 2] prostaglandins
(PGs), leukotrienes (LTs), platelet activating factor (PAF)=
Aol Bodste A = AP HAFAZA YHHE
Bggoln, ol A4 dAY &&78E phospholi-
pase Ay (PLAy)7} #Hosta] Soi[12]. & HAIZ] e P e
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Fig. 4. Effect of Korean and Japanese radishes on LPS induced
nitric oxide production from AGS cell. Values represent
mean+SD (n=3). *p<0.01, **p<0.005 as compared to
control.
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o @34 Aol 7l A PLAE B35, o] FAv}
Azuke] 91X A2 BE arachidonic acidE S8 A7t} o
) A28 arachidonic acid2%-H cyclooxygenased] <&
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2 BE Y4 &s}(carcinogenesis)o] = T o} 9}
€ AMEO|TH16,1011). 2] 7] FxAdX FH 2F |
H] 8] COX-29} INOSQ] wralo] =4 BaE 3 3T COX2ut
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P Ay Fe COX29 4 sRAEH R Az on
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7o ol g aze g5 29 ol S A &
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& 2718 954 Aol B (proinflammatory cytokine)d
interleukin-82] BH& AAAIZLE ¢ 5 IR oM[18] 2 A
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