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ZFE 8%

34 4399 HUEdA
IFTY 4o dE A 4¥

Aol F&H £F TN WAHE reactive oxygen species = HAFF ] A4
WA g F8F A2 HFH: Utk FFEEe] JHE dEHY S3ZL
cytoidne FARY wHoln o]AL A EZe WFEE HAF A=) nuclear factor-
kappa B(NF-xB) °} 93t zddotn 4= Ao £ AFlM = 48-phorbol
12B-myristate 13c-acetate(PMA)E A g ZF77t A A XA HO, B lipid
peroxide(LPO)¢] 434, NF«xB 43 181 cytokine =9 PlA€ FEE Yoln
3, o)A@ WSt FAsAC) Gt JAHEIE Gon A FATh

£% 79 reactive oxygen species 414 luminol amplified chemiluminescence %
Woz 24891, H0,E ferrithiocyanate method &, LPO £ colorimetric method
2, cytokine(IL-1B, IL-6, TNF-a)& ELISA 2.2, 183 NF-«B & electrophoretic
mobility shift assay(EMSA)ZH ZtZt FAs3th 5 7ol PMA A& Fe=
reactive oxygen species o A4ol FslsAem ol #AFAY N-
acetylcysteine(NAC) EE superoxide dismutase(SOD)& H7F2 JAHA) 203 M
A XA 9 HO, LPO R TNF-a8 44L& PMA H3) 337 F&7 5255 37
gk BF AP MAxe PMA HE 5T HEE 101 2 3L B LPO,
IL-1B, IL-6 ¥ TNF-a2] AL Ajzto] FAEFE F718It PMA A8 357
A AMEA 27122 NF«xB dimer(p50/p65 heterodimer, p50 homodimer)& &
AEARen o8 g Wil NACH SOD & 7o =4 AAHA.

oo ZAE TG B W 3T T AF2E YA E reactive oxygen species



£ NFxBE @48A713 o] 27 A% HAZAN 424 cyokine & F7HA7]E
Aoz 2R9ch AFge B4 APelN BFFY 4YL 52T reactive

oxygen species JA 2 Q¢ NF«xB 43t g @A dg ez Azbdct

A 5]+ o : NF-«B, Cytokines, {34, 3AtaAl, 33 AAE



T4 AZEY HAEAA
279 9€] dig A 49

<AE A 3 ¥ 2% >
AM WYL oY s
VR

L A &

IFTT, HET 2 98T T dFAXY LS AFY 2EEw oy
(Adler 5, 1979;0kumura 5, 1982) 7|9 34 2 74 AFYE FANME ggEg
(Uys %, 1973;Aho 7, 1982). °l8] & FFHAXE FIME 5F T B4 2 (reactive
oxygen species, ROS)& 713 Bo] 48 AX2 AU AN FH A8
BANA E2E 579 ROS 44L& FARAe} vt Frlsjo] grtm B ¥ ol
AHTsuji &, 1994). ¥ T4 F3Y BN @3F glutathione 7 ascorbic acid
9 YA FAREZY =7t gAH0] UrhGut T, 1994). 4¥3 AFY =4
o] A superoxide dismutase(SOD)¥ catalase §¢] ROS AA &4+ E Fo3d 239
Z2 &4ol ¥Ago] nag ul AriSanfey 5, 1984). ROS & HAFE YU
B8 QojAa Fog 2FAAEA AHHI YUHFu §, 1997). 28U AgFoz
ROS @502+ #HFde 2= et i (Fu 5, 1997).

dAes F4A2E A A €354 cytokine Q) IL-1B, IL-6 & TNF-a



7} F748hH, ol2lg BA cytokine FxE9 FUte AT AE Iz AHE B
#Ad o] UTHGross 5, 1993;Health 5, 1993). A8 A AR ZDoA IL-1 84 2
FAE FoIFE IL-6 L TNFad ¥do| Fasr] g Ad: AP
%4 cytokine °] F4% 4¥L ¥ F Yvts A& AAH@THHeath 5, 1993). {2
4 A349 2719 #AZW cytokine T WF #F AF7}F o|FX 1 glo
L (Norman 5, 1994) o}& 73] #FolA cytokine F37+9] @439t HAL QA
BAPE F7e AAAHY 7= g AFolth

Cytokine /ol 71 T2 4L 3t 2EAX= HAF AU nudear
factor-kB(NF-xB)°] thMeyer 5, 1993). NF-kB = Rel homology domain & 7} & Al
X3 @Yo 24, homo EE heterodimer 24 DNA ol B3} cytokines, growth
factors, adhesion molecules 3} acute phase @ $o] A¥X Y ~E#A #AP FAR
%} early response genes S¢ ¥AHArE J¥e = Aoz A UG
(Wulczyn 5, 1996;Barnes 5, 1997). NFxB = A @<l kB o}9] A&zt 93
o 1 7]%o] QA HI cytokines, mitogens T H,0, 59 ROS o 2jdto] &A3
4@t

N-acetylcysteine(NAC)5-¢] F4r8Al= NFxB o BAHE JAY 4 Yoke A
T7F BRaF 3 glon ol A FASAC} AszAg Az AA AR
o] B4 FE A cytokines FA & JAE 7HsAo] A& NAFFTHMeyer F,
1993;Schenk %5, 1994; Blackwell 5, 1996). 321 cerulein 22 g F4 AFY
29X NF«B 9 #4371 23€ vl Ich(Gukovsk 5, 1998;Steinle 5, 1999). e}
X NFxB & 9% ¥8& AA%7] A4d 48 N5 X2 439 F & A
ol £ FAAAE F45t €F ¥gol B3t NF-«B target gene & A F
S2H AF 8L AFATIE d 7148 F A& AHojth

2 d7dAMEe dFHNMA EHdE #AF AAHEE oj835td 4B-phorbol 128



myristate 13c-acetatePMA)Z HH ZFF7F Asd &4 AREEAMY  lipid
peroxide(LPO) 443 H,O, A4, NF«xB 843}, 13 i cytokine B4 WA &
Qgz 5370 o5t F5H W BANA AH EAY SOD S FASHAQ
NAC o 93 dAHER #FFoaA FIFHo2 HFF HA #Aso A
Z AAZAA g4 AL E A 3FTY 9EE wHdax o



I As 2 3y

1. #F AAxd £

Ay FERE QA 98549 FE AF9AAAM AT AF 1502008 o TR
Sprague-Dawley Al 8F & o]l &3%5th. {7 HAAEE Oliver 59 Yoz £
3R HOliver T, 1987). a3 A &dld g MHILE 15% fetal bovine serum,
0.1 mg/ml soybean trypsin inhibitor(Sigma Chemical Co., St. Louis, MO, USA),
streptomycin 0.1 mg/ml, penicillin 100U/ml $& % 7}¥ Ham’s nutrient mixture F12
medium A 8] 43} T} Cell viability £ trypan blue dye exclusion test 24 23 &
3L 1243 iF F 95%0]°39) AEEE B
2. 3379 ¥4

3FTE AF 150-200g o R Sprague-Dawley A #H9 AL AHFH3lY
dextran FAYPE ol 85t £33}t £el¥ IFFE trypan blue exclusion g
o2 95%0]4e AEEE YU, S5 & acetic acd crystal violet staining %'
22 98%°1’34 S §UA3AH(Szucs T, 1994).
3. 379 ROS B4% %A (Chemiluminescence assay)

3F TN A4 E ROS £ luminol dependent chemiluminescence(CL)2A &
3 59 tHSuzuki , 1993). & NAC( mM)t} SOD(300 U/m)& A7IsAY sxge
Aol 1 X 10°709 3FFE X3 1 mL 9] Hank's balanced salts solution &
13uM luminol 3} 7] 15 £3t incubate 313th. 2 ¥ PMA(lpg/mhA 3 F 6-
channel CL analyzer(AutoLumat LB953, Berthold, FRG)& ©]€3}a CL count 8 A&
Hog 7183515 ch 60 3719 integrated CL count 24 X E AHA 3t
4. 49 Protocol

AAELE 2X107/ml 9 FE2 12 well tissue culture plate(Falcon 3047, Becton



Dickinson Labware, Lincoln Park, NJ, USA)°l ¥ 31 ZFF& 2X10%ml 9 2==2
PMA(lpg/ml) 9} Zo] ¥AY PMA $l°] incubate 3t3ith AA X 5379 FH
A wrgE A fistd F OAESE Atolo]l 045 pm 3719 culture
plate(Millipore Products Division, Bedfold, MA, USA)E A ¢Y3t31th. PMA primed &
F7o A dAX] Ao WE vEE BY] A3t 2 AL, 4 A3, 6 AT B
incubate 3t51™. PMA & HF 3379 Fxo e HAXY WL BY] 93}
o IFF . AAEY ¥&E 11, 51, 10:1, 25:1, 50:1 & § F 2 A1+ E<QF incubate
33t NAC ¢ SOD ¢ &3& UotR7] 93t NACS F=E 0,1, 5 10 mM 2,
SOD ¢ FX& 0, 300 U/ml 2 27 3o PMA & ATE 337E A7 4%
ANE] 48 £ 2 A $< incubate 34T 2 & medium A H,0, LPO,
IL-1B, IL-6 & TNF-a% FE=& FAST. 4¥do] PMA A 3379 94
e 3FTH AAXY 74 incubate ¥ ¥ H,O, ¥ LPO 9 T & &4 £33}
Rt
5. Cytokines, LPO ¥ H,0,¢ &3

Cytokine(IL-1B, IL-6, TNF-a)¢] ¥ X% enzyme linked immunosorbent assay
kits(R&D system, Minneapolis, MN, USA)& ol&3ld %A% LPO ¥EE
thiobarbiturate © W83l LPO 9 #%FE excitation 515 nm 7} emission 553 nm
o A spectrofluorometer(SPF-500C, SLM Instruments, Urbana, IL, USA)E £33 h
(Yagi 5, 1976). H;0, 9| #¥X3 modified ferrithiocyanate method & 3 &th
(Thurman 5, 1972).
6. NFxB 843 =7 (Electrophoretic mobility shift assay)

5X10°70¢] AAHEE &7 10 cm petri dish 9l ©]4 & F PMA(1 pg/ml) M T &

72 3% QA X (neutrophil : acinar cells, 10:1)& 1, 2, 3, 4 AHE¢ A A3 At

NAC ¢ SOD 7} NFxB 9] &A43o] vl a37& B7let7] Asto 2 AL A5



A& 71§22 &9l Electrophoretic mobility shift assay & 3t #F HAXE
-8l Dignam T ol ¢Jstd g &35 cHDignam 5, 1983). &
NF-xB 9 A3F9d Igk  gene o #}F=E  PPlabelled
DNA(GATCGAGGGGGACTTTCCC TAGC ; Santa Cruz Biotechnology, Santa Cruz, CA,
USA)$} poly(di-dC)(Boehringer Mannheim, Indianapolis, IN., USA)E &7 ¥H-g-A 3
t}. o] £¥E S nondenaturing polyacrylamide gel ol ¥ -70°C oA 6-18 AlHE
¢ A713F AT NFxB ¢ DNA 2% $¥& NF«xB band 9 *P 9 WAl
densitometry 2% Z73&3ith. Competition experiment ?14 PMA & AT 57
2 ASE A7 AAZ2HYH 328 YIHS 100 ¥ 9] unlabelled probe(wild type
NF-xB  oligonucleotide)) mutant type NF-xB oligonucleotide %+ unrelated
oligonudeotide(Oct-1 or AP-1; Santa Cruz Biotechnology)®} %7 *P-labeled
oligonucleotide probe & H7}3t 30 3t wrEAIZ. E43d NF«B dimer 9]
Rel @] THE AA37] A5t 2 749 Rel SH(p50, p65)o e FAE ol &
& supershift assay & A5 2Ath DNA 9 &7 p50 o p65 o) HE FAE *p-
labeled oligonucleotide probe ol Z}z} 3 7}8ted 30 £3 preincubation AU ¥ 7]
71ed utel & Wyoz wgg A3t
7. B4 A9

ANOVA test 9 Newman-Keul's test & ©] 83t FATEH ou|E 48K Zar
%, 1984). & AT YFrEEF Ao 24 YA p value 7} 0.05 B} H &

Y BAHLE FAA% Zol7t AR YT



. 2%
1. %7¢ ROS 44%

A8 A g2 A 5FT9 ROS S 52410 CL value ©1R 1,
PMA Aol ojdte 20114 2 F7183Th SOD 9 NAC & PMA | 9@ ROS 4
A 78 A o224 £ AT £ AEd 53577 ROS & A43
£ 80 AtE AL FAY & AAeH, PMA & AYFHA ¥ 2FTFAIME
ROS 7} A&HA ¥RE ALRE Hol 33T £8 AAAARANE 434HA &
sttka B 4 QUth(Figure 1).

2. A TAN 454 &4 A E} Cytokine B4

A58 ¥ EFT ddMe A HHER FHE HO0, LPO %
cytokine A& F7HH A GUrHTable 1). 22} PMA & AP £FF= AAX
AN A cytokines F AHY &F AETFT AL FANA F/HAAG 2 AR
incubate ¥ #F HAAX F7tg PMA HF 3FF9 HlE&o] F7HEFE H0,
LPO % TNF-a 4o ZF7}5 tHFigure 2). A3 AAXoA Halg WA =
g HO, 9 =< AAE 95Y 399 PMA A3 5579 HAE w7t
11, 51, 10:1, 25:1, 50:1 9] 3% Z4Z 0.5540.08, 2.610.1, 4.510.5, 12.9+1.0, 21.733.0,
36.844.0(nmol/ml) °jAch. AF HWMAEAA F @ wAAM FZF LPO =&
AAE @592 3% 1.5780.5(nmol/ml)oiRA . o] AL PMA HF TF T HAX
9 w7t 11, 51, 10:1, 25:1, 50:1 ¢ B¢ 42 55107, 75407, 12.741.0, 24.02.5,
35.6+4.0(nmol/ml) 1At #HF JAEA fFeld WX FHF TNFad F=
= AAE 95Y 399 PMA A& 3F 7 AAE ¥7} 11, 51, 101, 251,
50:19 A% Z+zh 2.640.1, 10.040.3, 18.52.0, 22.4+2.0, 30.013.0, 43.0+5.1(pg/ml) °l At}

Z% PMA AT 379 AA 29 w7} 10:1 9 vl ZANA LPO,IL-1B, IL-6
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Figure 1 Measurement of luminol amplified chemiluminescence(CL)
from neutrophils alone(A), PMA-primed neutrophils(B), pretreated
with SOD(C) or NAC(D). PMA, 4p-phorbol 12f-myristate 13a-
acetate ; NAC, N-acetylcysteine ; SOD, superoxide dismutase.



Table 1. Oxidative stress indices and cytokine production in acinar cells
treated with or without neutrophils at 2 hour-culture

None Neutrophils PMA-primed neutrophil
H,0y(nmol/ml)  1.540.2 1.840.1 12.7+1.1*
LPO(nmol/ml)  0.5+0.1 0.7+0.1 12.940.4*
IL-1p(pg/ml) 2.610.1 3.540.3 22.442.0*
IL-6(pg/ml) 3.910.3 4.310.3 52.0+4.0*
TNF-a(pg/ml)  3.111.6 4.0+1.8 45.245.1*

Values are meanstSE of triplicate samples from six different experiments
* p < 0.05 vs none

PMA, 44-phorbol 124-myristate 13a-acetate
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Figure 2 Concentration response of acinar cells to
PMA-primed neutrophils for the productions of LPO,
H,0, and TNF-a at 2 hour-culture. Each point
represents means t SE of triplicate samples from six

different experiments. PMA, 4B-phorbol 12p-myristate
13a-acetate



7} TNF-a= Al7to] AAEFE Yol 5715 Atk (Figure 3). incubation & A& E
Hel 2, 4, 6 A} A#F LPO F=x ZHZ 15405 127410, 220430,
36.0+4.4(nmol/ml)°] A T TNF-a'5 =& ZHZt 2.641.0, 22.443.5, 31.4+4.0, 45.045.1(pg/ml)
olled IL-6 ¥ Z+Z} 3.141.6, 45.218.0, 86.6+12.0, 143.6121.0 ©1 I, IL-189) &
E(pg/ml)E 7t 3.940.3, 52.06.3, 80.419.0, 105.1+14.0(pg/ml) °IATt. THEZ NAC
¢} SOD 7} #jA|o| A LPO ¢} cytokines ] A4S JAlste 7t Lolnr] g 4
do] AL PMA AT 3F 7 AAEY ¥ E 10:1 £ 3193 incubation Al 3HS

2A o2 3

3.8 AAMEAAM Y LPO 9 cytokine A4l wl X NAC ¢ SOD 9] d%

471 2784 A3 LPO(nmol/ml), TNF-a(pg/ml), IL-6(pg/ml)3} IL-1B(gp/ml)2]
F2E 47 127408, 22.442.5, 45.245.0, 52.0+4.0 ©) QA TH(Figure 4, 5). 7|9l NAC &
E459E A% F9 &30 ulAsd LPO 9 cytokines o F7H7F JA =AU
NAC & 543 ¥ %3 LPO, TNF-q, IL-6 I IL-1p9 FEE NAC 9 %7}
1mM ¥ 9 Z}2} 8.240.5,9.040.9, 21.2+4.0,25.042.1 ©|U 1, 5mM & 739 2+z} 53405,
6.740.5, 15.8+1.5, 19.741.5 ©] ai_o_ui, 10mM € 3¢ 747 35403, 44403, 94408,
124410 ©]th.SOD & F4% F £43% LPO, TNF-o, IL-6 3} IL-1B2} s=& 4z

4.110.4,5.140.3, 11.241.1, 15.5¢1.1 o]} th

4. A3 MAXAAN NF«xB < ¥A3}

#7 AAEA ) NF-kB B EE electrophoretic mobility gel shift assay ¥ 2}7}
Z+Z(autoradiography)§ 2.2 A& ZA3} & Figure 6 ol E A3t} incubation 7)ol
= NF«B 9 8457 A9 245X gkort PMA A 5378 A%e & 2 70

o] M o4& NF«xB ¢ band € #2F & Ut PMA A ZTFTE AAX

13
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Figure 3 Time response of acinar cells to

PMA-primed neutrophils for the productions of LPO,IL-
1B, IL-6 and TNF-o. at the ratio of neutrophils : acinar
cell, 10:1. Each point represents means + SE of triplicate
samples from six different experiments. PMA, 43-phorbol
12B-myristate 130~acetate
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Figure 5 Effects of NAC and SOD(300 U/ml) on the
productions of IL-1P and IL-6 in acinar cells treated
with PMA-primed neutrophils at 2 hour-culture.
Each point represents meanstSE of triplicate
samples from six different experiments. *p <0.05 vs
control. PMA, 4B-phorbol 12B-myristate 13a-acetate;
NAC, N-acetylcysteine; SOD, superoxide dismutase.
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Figure 4 Effects of NAC and SOD(300 U/ml) on the
productions of LPO and TNF-o in acinar cells
treated with PMA-primed neutrophils at 2 hour-
culture. Each point represents meansiSE of triplicate
samples from six different experiments. *p<0.05 vs
control. PMA, 4B-phorbol 12B-myristate 13a-acetate;
NAC, N-acetylcysteine; SOD, superoxide dismutase.
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Figure 6 Time course of NF-xB activation in
acinar cells treated with PMA-primed
neutrophils. Activated NF-«B bands(p50/p65
heterodimer and p50  homodimer)are
indicated by arrows. PMA, 4B-phorbol 12§-
myristate 130-acetate



471§ 1 A2k o] NF«B o 437 #29AL 2 A F HoX o) =283t
NF-«B 9] Rel @ 24& 47] A8 2F2 Rel B H(p50, p65) et FAE o
8819 supershift assay & A #31c}. Figure 7A o Zo] @438 NF-«B o 49
band £ anti-p50 o W3t & A supershift E 3L anti-p65 ol Wdtd &A
@ supershift & Bth. 84319 NF«B 9 39 band ¥ 224 anti-p50 o oi s}
A%t supershift & YEFATH mebA 449 band & p50/p65 NF-xB heterodimer ©] i
84l band = p50 homodimer Y& & <+ UAUTH PMA A3 TZFTZ 2 At ¢
Mg MHE] H5EEL o] & competition assay o)A NF«B o] A@ste= *p.
labeled oligonucleotide probe ¢} ZA% o] unlabeled probe(wild type NF-xB
oligonucleotide)& H7}8I3& B¢ ¢43] JAFHAL2Y mutant type NFxB
oligonucleotide =+ unrelated oligonucleotide(Oct-1 or AP-1)& F7181& A%+

AA &7t YA chFigure 7B).

5.NAC ¢ SOD 7} #73 dAXolX 9 NF-«xB 848 nX& 4%

ROS AAEZEY NAC ¢ SOD & F453AE& Z-¢ NF«B complex 34 ¢] A =
A THFigure 8A). NAC(10 mM)9} SODGE00 U/m)E $A & A M E2] ®Plabeled NF-
kB 9] radioactivity = p50/p65 heterodimer oA 742} tiZX 9] 45% 9} 40%°IA

p50 homodimer o} X & ZtZ} control value 9} 55% 9} 60% & LHE}} A TH( Figure 8B ).

18
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Figure 7 Specific NF-xB complex formation in acinar
cells treated with PMA-primed neutrophils at 2 hour-
culture. Binding reactions were performed using
antibodies against two Rel proteins(p50,p65) (A) or
an unrelated wild type(wt), mutant type(mt) NF-xB
probe, an unrelated oligonucleotide(Oct-1, AP-1) or
no reagent(control)(B). Activated NF-xB bands(a
p50/p65 heterodimer and a p50 homodimer) are
indicated by arrows. PMA, 48 -phorbol 12p-myristate
IFa-acetale.
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Figure 8 Effects of NAC and SOD(300 U/ml) on
specific NF-xB complex formation in acinar cells
treated with PMA-primed neutrophils at 2hour-
culture. Activated NF-«xB bands(p50/p65
heterodimer and p50 homodimer) are indicated by
arrows (A) and expressed as % of control density(B)
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2 d7oA #EY F2¢ FAE (1) PMA A8 5377 #F AAZAA 9
H,0, LPO ¢ 84 % NFxB ¢ 43& f =39, 954 cytokines(IL-1B, IL-6,
TNF-0)9] 84S £3A0HE AT (2) NAC = SOD ¢ §A8HAl ROS off 9] 3}
F=5HE NFxB 9 843& AdA%e=x AHAAeE PMA A 337 %
cytokines F43& #AAIZtHE Aotk ROS 7 AFES T4 2 1Yo 528 9
2g T Aol AANE v ArKTsuji F, 1994Fu 5, 1997). £ AFYE Ao &
g PMA A I FTY superoxide B0 AAJNLE HEY &7 TF5FT9
superoxide A4 Hrt} 99 A FAHY dFo] Rud v AKTsuji 5, 1994).
ROS FoAME H,0, 7} NFxB €435 Fuj/jdE Husn Jrk(Wulczyn 5,
1996). =& PMA, IL-1B, IL-8 7} A A FH 22 22 F@A o] gl= ASFYE NF-
xB & 8434 & Jde A2 BuHYh(Bauerle 5, 1996:Neurath 5, 1998). ©l
£ AR g8 82 $F9 AXA NFxB 7} 043 88 @ F ALE A
. £ dFA= PMA AHE 3F T4 ROS 7 AAEE € & AAx, oA
#AF AAXE wiH N FRE ¥ 59 LPO 2 H0, A4 & FANAY%a 47
@ & Atk & drolA 9 NF«xB 9 843+ H,0,& E8§ ROS 9 A &
o} A% AMEANAN BAHE cytokines o) T XA AT A4 5 QAo
2 A7 oA 49X PMA A ZFT E5o2= 954 cytokine Ao F
7194 getdi BEIFHAR(LTEHA %L data) PMA HFH EFT7 @A
incubation & #3 AAEA LPO 2 H,0, 57} &7 IL-1B, IL-6 I} TNF-a2] 3
747t Yebd2 ROS ¢ cytokine o] AU BEAEE St ok AFF =
Z1ol #3490 IL-1B, IL-6 & TNF-a®) H=7t 33 F71ste 2ol nuEHgoH

(Norman 5, 1994), 4383 #3d 2N E IL-1B% TNF-ox Z7)o] #3HolA
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LAHAL IL-6 & AP AL JeldA Bddrtn dri(Norman 5, 1994). &
B3 AFEolA cytokine AN Aol Fke] AAo}7E AAR B ATl
A9 Aol IL-1B, IL-6 & TNFadAol A9 e NAAN dolgg BAF
Aok ol T A= BFA cytokine B g AAW wisfAH ] #o 754
& e Ed.

NF-xB € B9Y A3Y g5 A% ¥g3te OFd FHAe g4sE =43
£ Rel family A} A2e} o] thSchreck %, 1991). AL#e] Rel B p50, p52,
Rel(c-Rel), Rel A(p65)2} Rel B 2 ¢} %0}z ot 438 NFxB T F2 p50 # p65
9] 2992 ©o]Fo]A heterodimer ©|th(Barnes F, 1997). ¥ ATFANE HF A A
FojA #Zd ¥A43Y NF«B £ p50/p65 NF-xB heterodimer ¢ p50 NF-xB
homodimer 2 FAH o A&E Y + AU

A AAEAM HFH cytokine o BPL EY3E NFxB ¢ 43&
ROS 7} wi7i gttt 7Hd2 w3zt FAsAQl NAC ¢ SOD 7t &5 7 9%
o z32d #HF MAMEANAM ROS &, NFxB €43} cytokine B4 o ojm g o
F& UAE A& YolRYrh NAC & E83 22 NFxB 9 438 JAzAxn
I A7} cytokine Aol FAdATL NAC 9 &3 LPO AXE JAs:E =9}
v #5th. NAC £ A ¥UY glutathione store & F7HZ F o2z ATy
o giasgolr|dE FAANE £ Atk BT oy NAC & FAF EFAXAA
A4 =] = ROS(hydroxyl radicals, hypochlorous acid)& AA¥ 4 2l tHBen-Baruch
%, 1995). H Villagrasa 5 AMge]l 574 NAC & PMA o} ti¥ superoxide
B4E& TaAZL AEW glutathione FFE F7/HAIZTHEL B8k th(Villagrasa
5, 1997). SOD FAQAE 5FF2 FEHE AW HAEY &3 g vz
JAALL FFsREH olydFd A}E= ROS, NFxB 439} cytokine A4 7+
H4E BA AT Gressier(1994)2] A7ZAFe}t @t AFFe 4y E Ao
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Aol A cytokine o] BAGRTHE AL U2 Morris 5, 1994:Wulczyn 3, 1996)
o] A9} signal transduction pathway & HAAHCo= Z9F AP A9 AU &
49 & cytokine gene o 439} o] A9 transcription factor & AR ¥ ALFE A
AR Aol Ao B 4¥9 9n7t dan, ROS o #FF d¥o] g
#9 AFE JelFE $88 dHoin

ol Tt B w Aol I&F IFFNA AAHE ROS © FF AAXE
°] NFxB & ¥8A3AA IL-1B, IL-6, TNF-a 59 #HFe AF wg L wiAse
cytokine & upregulation ATk BZ5 tolr} AFAY ARE Ast] AAgE
A& 9/lZ 3l NF«B ¢ 843E AT & A+ 3L 49322 AE3d
E & Advta gzrgc
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V. 248

A7 A AAXE I3, EdE AF AMAZ PMA & AHg EFT
£ @7 incubation 39 &3 & A&E AU

1. PMA € A3 3FTE FF AAEAA9 H,O, 2 LPO 9 AL F7/AA

2. PMA & A ¥ 3FTE AT JAZAA NF«B 9| 8438& Fx3510, 454
cytokine(IL-1B, IL-6, TNF-a)9] A& A A ZA )

3. G238 NAC ¢ SOD = PMA & A& S5 7o 9|3 NF«B 9 843
£ JAFHAUT

4. NAC 9 SOD & PMA A d EF Tl 9% cytokine A& ZFAAZH

o3¢l Ag FHsA & W TFTNA 4L ROS 7t AF AAEL] NF-
kB & 843AA IL-1B, IL-6, TNF-a T #AFe F &L "8 cytokine
& F/MN7IE Aoz AAdd. gF4 cytokine B4l NF«xB 71 S8 A}
AAE HZAHEZ NF«B ALL ZEE Yo oo g4%E AAAsE B

< A% ARE st 4¥Heo= A=Y vt A
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Abstract

The role of neutrophil in the pathogenesis

of experimental pancreatitis, an in vitro study

Se Haeng Cho
Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Kyung Hwan Kim)

Reactive oxygen species(ROS), generated by infiltrated neutrophils, are
considered as an important regulator in the pathogenesis and development of
pancreatitis. A hallmark of the inflammatory response is the induction of
cytokine gene expression, which may be regulated by oxidant-sensitive
transcription factor, nuclear factor —kappa B(NF-xB). This study was aimed to
investigate whether neutrophils primed by 4B-phorbol 128-myristate 13a-
acetate(PMA) affect the productions of H,0, and lipid peroxide(LPO), NF-xB
activation and cytokine production in pancreatic acinar cells, and whether these
alterations were inhibited by antioxidants. ROS generation from neutrophils
were measured as luminol amplified chemiluminescence. H,0, was measured
by ferrithiocyanate method; LPO by colorimetric method; cytokines(IL-18, IL-6,
TNF-a) by enzyme-linked immunosorbent assay and NF-xB activation by

electrophoretic mobility shift assay in acinar cells treated with or without PMA-
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primed neutrophils in the absence or presence of NAC(1,510 mM) or
SOD(300U/ml). As a result, ROS generation in neutrophils increased by PMA,
which was inhibited by NAC and SOD. The productions of H,0,, LPO and
TNF-a were increased with the ratio of PMA-primed neutrophils to acinar cells
while the productions of LPO, IL-1B, IL-6 and TNF-a increased with time. PMA-
primed neutrophils resulted in the activation of two species of NF-xB
dimers( p50/p65 heterodimer and p50 homodimer ). Both NAC and SOD
inhibited neutrophil-induced alterations in acinar cells. In conclusion, it is
suggested that ROS, generated by neutrophils, activates NF-xB, resulting in
upregulation of inflammtory cytokines in acinar cells. The role of neutrophil, in
the initiation and development of pancreatitis, seems to be closely related to the

activation of NF-xB in the pancreatic acinar cells.

Key Words : NF-xB ; cytokine ; pancreatic acinar cells ; neutrophils ; antioxidant
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