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CagA . cytotoxin associated gene A
CLO : Campylobacter—like organism
COX—-2 : Cyclooxygenase—2

eNOS : endothelial nitric oxide synthase
H. pylori . Helicobacter pylori

IFN—r ! interferon—r

IL @ interleukin

INOS : inducible nitric oxide synthase
NO : nitric oxide

NOS : nitric oxide synthase

nNOS : neuronal nitric oxide synthase
PCR : polymerase chain reaction

PGs : prostaglandins

PGEZ2 : prostaglandin E2

TNF : tumor necrosis factor

VacA : vacuolating cytotoxin A
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19833 Helicobacter pyiori(©st H. pylord)e] 7 (35) ol# olg] g% oAF
o 71z flollAl o] AMlire] 7ol 919 wAY HHAo] dv AL
Now, World Health Orgnization(WHO) 2}3} Intematinal Agency of Research

f

K

Al A} E]

on Cancer(IARC)o A 19943 A. pyloriS A7re] Aldt ddx =z AT vp 9l
tH(14). 2HY At SRENA A pylor®] FE RWlEE ATz wel @A g
2ol B Holi 9 0mW(89,2225), A pviorZt AA 9ok WAy AHZAQ #TH

F

Aol 7kl WA e =o] Ath(13,28).
H pylor;r 9L TG, H AoAA AYe Fas YAz AAHT
A, o volrp ol X HEd AL A 9 A x| FgA T MG L Y

X Fo v d Fx vk dEA i, HARZ mongolian gerbil & &
 FEARANANE A pyliorr A ko] ¢kl EAE ] E uk 3UTHE6).

H pvior7d FdE T 7o WE cytokines 2 chemokinesd MAZF71E &
T A AN ST ALAJ] A HoldAzte] do] T, Ao
HWA zZtE Aslo] RAS = A pyiors Gl WE ZFE 9 W WAl Ax
9 FHRE AR olgd F 89l Atolo] wd FA 9 AEo wg ARG ¢
A ATH3).

HT A9y B¥E g2 F1A FAAM A pyior7b AT cyclooxygenase—2
(COX-2)¢} inducible nitric oxide synthase(iINOS)9 2dS % 3tie H 7}
FES Wi 9th(10,21,27,44).
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A 9 Aol = COX-1ol os A4 E PGsel 9142 integrity ] A

& Fad ukEe COX-2% 9FA FEHo 48 AF el PGE29] A
Aol grojgto 2, HutEAo AAol= COX-13 &7 COX-2% L83 9T
A "ok, 2ad FHe BRuo(27) Aot A pvlori FAS P[0 E Y
A EZAA COX-2 mRNA HdE F7HAAA PGE29 AAE S7HAI71H, of
ke ol ol A pyiors Bl oF Hd A= Holdteet AzE. 53] o]
2d COX-2 &2 9oke PvtAet #AE 7FA glo] A 3o}

ool w mgozAodo s waEx Zxut s A LHo] Z71s

AtH(17,29). o v COX-2 ©uld 2 A Hubo] ulsto] 9o A oA oA
o2 =/ wdEo], COX-29 HAHA el T} BHT Aol TH6,32).
olg 3 A AY WaoAFEE COX-29 wdol FrlEz ZF7td COX-29
o] Eaol o Al Aol gk WA F Ao AAA veE ddu F=
& ogdon, melA o] a4 FAL JAFeEN AY TS P

NE AV

Nitric oxide (NO)= ¥ &7, AAHD, wFWo], E At Fol Boldt= T8

(7). NOx= ZFoutAlo] o]l nitrosamine A4, DNA &4 whA A =3 748

A zAege) AR F8ael TFRA Fad dTL T Acgn 33

NOS+ Aoz Fdx= ZF &Y isolom(nNOS, eNOS)I ZH4 v o9&
Aol 54 isoform(iINOS)°] 9Lt}

o] % INOSE nNOS, eNOSe| Hl3l] EA #=L& FE° NOE AA 3™ (37), A
A3 A 2 (lipopolysaccharide, LPS)2 A=3 kg A EoA dd = $5k oy
AGEA Aol 7299 AAAE £ IL-13 22 cyvtokine?] Ao A= 2
@o] F7hghrh(39).

< ®aol| 98H(10,30) A pyiors ZFEo g A% INOSe T dol
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Figure. 1. A. pylori with Warthin Starry stain.

(A) mild infection, (B) moderate infection, (C) severe infection.
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iINOS(1:50, polyclonal rabbit anti-INOS IgG, Neomarker, Fremont, California,
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Figure. 2. Expression of COX-2 with immunohistochemical stain
according to the histological score. (A) COX-2 negative control, (B)
COX-2 weak expression negative, (C) COX-2 moderate positive, (D) COX-2

strong positive.
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Figure. 3. Expression of iINOS with immunohistochemical stain

according to the histological score. (A) INOS negative control, (B) INOS
weak expression negative, (C) INOS moderate positive, (D) iINOS strong

positive.
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6. A A g

FAHINIA A The SAS systemS AL§3F¥ o, FAUH o 2= Mantel-

Hannszel X° test ¢ Spear man's correlation testZ o] A

HeeEL p<0.05 33
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L A3a3da aAd Yo], 48 22

w Aol AFgE ANAE HA= A pyiori %73 0] 51, F4 0] 45e fom,
AA Bad"d 2 57TAR L, FA= 564, A= 604 Atk vold wE EEx=
Hatyol 5745 7€ o2 sko] 574 o] Aol 49e lar, 574 o]strb 47 At
F2L7F 500, oA 27F 46¢ = vHEFE T
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Table 1. Clinical profile of the studied groups

Chronic

- Intestnal - Adeno—
actve Atropy metaplasia Dysplasia carclnoma Total
gasirms
Posive 11 10 10 10 10 51
H pylori

Negative 9 7 9 10 10 45

»57 6 6 11 12 14 49

Age

=57 14 11 8 1] 6 17

Male [ g 9 12 15 50

Gender

Female 14 9 10 8 5 46
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Wz s et Aol AL, FRAL, GFAL A3 ALAANA Cox2 W
=

21 = 219% 5 AAAT o]F YA 4o, TEEFAH LS 11d, FFA LS 64
2 Uetwkow, A pylori FAR A 5l T 18, FA el 454 5 3e7F

Table 2. COX-2 expression in gastric diseases

Chronic .
active Atropy Intestma.l Dysplasia Ad.e no- Total P value
.. metaplasia carcinoma
gastrtis
H. pylori
ayien 111 3/10 3/10 5/10 6/10 18/51
positive
<0.0001
H. pylort 0/9 L7 0/9 0/10 2/10 3145
negative
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Figure. 4. Expression of COX-2 with immunohistochemical stain according to
the clinical stage. (A) chronic active gastritis, (B) atropy, (C) intestinal

metaplasia, (D) dysplasia, (E) adenocarcinoma.
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3. COX-2 ¢4 233 yo], A3 Fad

e
ol
=
=
it
®)
@)
7
Do
o2
oX
1)
e

2 57A o] Ae] 214 F 129, 574 °]3t7t 94 =2

giton, BHBERNGNA GALGoT AY AFE Frse 4P

O

rlo

ol e

-

Tk A AL BEE A o TH(p<0.2482).
Ao W& COX-29 w&HLE Jar) 214 = 119, A7 1042 F #7+9 EA4
A oA #EHA B UTHp<0.1663).

Table 3. Relationships between COX-2 expression and age or sex

Chronic Intestinal Ad
active Atropy esima Dysplasia eno- Total  pvalue
.. metaplasia carcinoma
gastritis
=57 0 2 1 4 5 12
Age 0.2482
=57 1 2 2 1 3 9
Male 0 1 3 1 6 11
Gender 0.1668
Female 1 3 0 4 2 10
Total 1 4 3 5 8 21
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HAzA gt ol A A AL, FEAE, ATHAE b AZDAA INOS
o] Yo w A HJOoH (Figures), A 9619 A F FHo=E Y A4e

441 2 458%F A ATE o]F FFAH L 44, FETEFAHL 284, FEHL 12

27} FHOE ek A pylord AT SATA W FARE AT U
ok, BA%A e BATA BRTHE<02073). et A pylori FAT
A9 o qAFH QAN 247 104 F 79, 108 F 9l et o™, 4 oyl
reATe AS AAdelA 100 F 7ol Aol va = e,

Table 4. INOS expression in gastric diseases

Chronic -
. Intestinal - Adeno-
actve Atropy - Dysplasia - Total o value
Py metaplasia carcuoma
H pylori
o 411 610 210 710 910 2851
posLIve
0.2073
H pylori
) 119 3t 2/9 3/10 710 16745
negatve
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Figure. 5. Expression of INOS with immunohistochemical stain according to
the clinical stage. (A) chronic active gastritis, (B) atropy, (C) intestinal

metaplasia, (D) dysplasia, (E) adenocarcinoma.
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5. iINOS 44 2dF o], Ao ZFFAA

Aol mE INOS A 2L 574 ool 44e] F 21el, 574 o]dtr} 2391
Bk om 574 o] A wALEAAGNA Adder AP 55 FosA F
7bsko], 574 ol steb Wlaleto] £ w3ke] FAGH frefAel wE AT (p<0.0036).
Aol wWE INOSe d 2 FA7E 4o T 28], oA} 1692, T a3be] A A
o]/ o] A ¥ A tH(p<0.0018).

Table 5. Relationships between INOS expression and age or sex

Chronic

active Atropy Intestma.l Dysplasia Ad.e no- Total P value
L metaplasia carcinoma
gastritis
=57 0 2 3 5 11 21
Age 0.0036
=57 5 7 1 5 5 23
Male 4 3 2 6 13 28
Gender 0.0018
Female 1 6 2 4 3 16
Total 5 9 4 10 16 44
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6. COX-2 ¢ iNOS ¥4 239 AaAaA

H. pylori AT COX-27F A olHA F Ao iINOS7F FAd o= A
COX-2 %44 18 & 17d = 94.4% 5 AA A, COX-27F ¥4 dd INOSE &
INO

]

O

3

rr

wm

’

A A @ 19(5.6%) ol vk COX-27F &4 ¢ 4 ol

A0l Zt7h 11el, 2201 2 byt

Table 6. Correlation between COX-2 and INOS expression of H. pylors

positive groups in gastric diseases

Chroni
. n_mlc Intestinal . Adeno-
iNOS active Atropy . Dysplasia ] Total
. metaplasia carcinoma
gasiritis
+ 1 3 2 5 6 17
+
B, - 1 - - 1
COoX-2
+ 3 3 0 2 3 11
- 7 4 7 3 1 22
Total 11 10 10 10 10 51
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7. H pylori 7t49 A E¢ COX-2, iNOS %A 2@ 9o AaAAA

COX-2 %A 18d F A pylors 94 =7} mild, moderate, severe Z}7Z; 74,
94, 2o Z YElr o mild &3 moderate ol AT F 7o EASEH gL
HFEEA T (p<0.4987). INOS ¥4 28 F A pyviorr AR E7F mild,
moderate, severe Zt7r 8¢, 14¢], 6 & el om F #7ho A2 &4

& BEHA Gkt (p<0.1790).

Table 7. Relationships between the degree of A. pylori infection and

the expression of COX-2 and iINOS in gastric diseases

Chronic

Girade acﬁ\.re. Atropy rf:;‘:ﬁ::ila Dysplasia c aé::iierﬂjur;l a Total 2 value
gastritis

mild 14 0/2 113 34 244 717

COX-2 moderate 0/4 37 25 143 34 923 0.4987
severe 03 011 0/2 13 12 2111
mild 14 02 043 34 4/4 817

iNOS moderate 2/4 57 25 23 34 14/23 0.1790
severe 13 11 0/2 23 23 6/11
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ol H pylorPl A8 H19 @AbellA A HA @2 Aol vls COX-2
o] F7F o3tk Ramanujam (10) 9] Xt LAk, /. pylori ¥4
o Al TR 7oA MG eR WY HFF COX-29] HdHo] f2ls)
Al Z=748e COX—27F A el g 2715E 9A7tA A Aol dA

okl (40), FIHETE oyt 99 MW = olPAHTH dStelA vlA

Wt vjasto] o] FrbE v B (17,2

L3 Takahashi 5(33)2 H pylori 7792 AlZl mongolian gerbilolA
T g1l M st COX-2
=

M e HAIA 2Hd A

COX—2 BHE& xAtste] 2wy, A pylori 74
o]l FUHES wESte] Al Y Ax
pylori ZFgo] COX-2 &S AHH o7 Z7AATE AMLS AUl 59
aoleh. ol g AMdES COX-27F f1%he] el AgAoz wojatil Ues
AlAFERTE(41).

H pylorr= 9739 AgAEZoxs AHAoz iINOSE §98 5 uia Ha

¥Q0™(43), H pylori 3FA°] A= A INOSS Hdo] ¢ S/iEtsE Bk
ATH(20,21). 18y A pylori®] A2 INOSe wa = fo)t A

7} itk BuvF QQowm (26), T3 H pylori X8 ZS T Q& Ao
A7hE = IL-8 mRNAS & (2) 7 INOS Zdells MR AuaA} givkes 1
3(34) % Qlof, INOSS Wd 3 H pylori 7] A= A5 7] oJHoh
AN H opylori AR el &3l vl A uskA N EAE
How Fo5h A= dEE A FRH(p<0.2073). FdTelA A v A=
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Abstract

Over expresson of cyclooxygenase-2 and
inducible nitric oxide synthase in gastric diseases

infected with Helicobactor pylori

Lee, Young Ki

Dept. of Biomedical Life Science
The Graduate School of Health and Environment

Yonsei University

Gastric cancer is the most frequently diagnosed malignancy in Korea.

Many studies have shown that Helicobacter pyvlori(H. pylor:) infection is
associated with gastric cancer. However, the mechanism of A pylorr in
carcinogenesis has not been clarified.

Recent studies have shown that A. pylori infection leads to inducible
cyclooxygenase-2(COX-2) and inducible nitric oxide synthase(iNOS).

In this study, we was studied relationship between the expression of
COX-2 or INOS and gastric cancer according to the clinical stage of gastric
diseases. immunohistochemical stain was conducted with ninty-six patients who
underwent gastric biopsies between in 2002 and in 2006 at Kangnung Asan
Hospital. fifty-one of these patients were positive for A. pylor: and fourty—-five
were negative for HA. pylorr.

The expression of cox-2 was significantly higher in A. pylori-positive
groups than in A pylori-negative groups(p<0.0001). Especially, dysplasia and
adenocarcinoma groups were significantly higher than previous stage among

the A. pylori-positive patients. Although the difference was not statistically
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significant, expression of INOS was shows be increased in /. pylori-positive
groups than in ZA. pylori-negative groups (p=0.2073). However, dysplasia and
adenocarcinoma groups was significantly higher than previous clinical stage
among the A. pylori positive groups and only adenocarcinoma in the A. pylors
negative groups. Among 18 cases of COX-2 positive in H. pylori-positive
groups, 17 cases were also shown to be positive in INOS(p<0.0001).

These results suggest that higher production of COX-2 and iINOS in gastric
mucosa infected with A. pylori may contribute to the carcinogenesis of gastric

cancer.

Key words: 4. pylor;, COX-2, INOS, Immunohistochemical stain
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