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COX-2 and iINOS Expression and Micro-
vessel Density by Microsatellite Instability
in Colorectal Cancer

So—Young Jin, M.D., Jin—Won Kim, M.D.%, Yong—Seog
Jang, M.D.", Jae—Joon Kim, M.D.", Sung—Ho Hong, M.D.",
Choo—Yon Cho, M.D.”

Departments of Pathology, !General Surgery, and “Family Medicine,
College of Medicine, Soonchunhyang University Hospital, Seoul,
Korea

Purpose: We tried to identify the overall incidence of
microsatellite instability (MSI) and the utility of mismatch
repair (MMR) protein expression in sporadic colorectal
cancers in Korean. We also investigate the role of angio—
genesis in colorectal cancers by MSI status. Methods: A
total 85 resected colorectal cancers were submitted for MSI
study using PCR methods with 5 markers and immuno—
histochemistry (IHS) for hMLH1 and hMSH2. Expression of
COX—2 and INOS and microvessel density by IHS were
correlated with various clinicopathologic prognostic factors.
Results: Among 85 cases of sporadic colorectal cancers,
MSI was observed in 11 cases (12.9%) including 10 MSI-H
and 1 MSI-L cases. Patients with MSI (+) showed female
prevalence (1.75 : 1), low Dukes stage, mucinous histologic
type, and Crohn—like lymphoid reaction than those with
MSS. Overall sensitivity of hMLH1 and/or hMSH2 expres—
sion was 98.6% and specificity was 72.7%. INOS expres—
sion was significantly correlated with COX—2 expression in
tumor cells (P=0.006), however, they were not correlated
with MSI status. High microvessel density was correlated
with hMLH1 expression (P=0.025), COX—2 expression
(P= 0.05), and Crohn—like lymphoid reaction (P=0.041).
Conclusions: THS for MMR proteins is a valuable substitute
of MSI status and COX—2 related neoangiogenesis is th—
ought to be related to inhibition of microsatellite unstable
colorectal cancer progression via decreased microvessel
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Fig. 1. Microsatellite status of colorectal cancers. (A) Peaks of tumor (T) are identical with normal ones (N) in microsatellite stable
(MSS) cancer. (B) Abnormal peaks are noted in tumor for two markers (boxes) in microsatellite instability-high (MSH- H) cancer.
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ZAAZ AR} 8501] % MSI+= 119|(MSI-H 10<],
MSI-L 1) & Y=+ 129%F.27 MSSE 749(87.1%)
A} A2 MSI 1101] o217} TR 1.758] TQko

v HEAPH = MSST & 749l £ = ko] 174
(23.0%), &3 Aol 57°ﬂ°1 Rom MSIT-S 2 44
(36.4%), #Z= 7924 MSISF WHARS Fhol] -2t
BHBAIE AR THP=0.441). TF] Z7= F & 7+
of] =to]7} glslel. =< 2A] Dukes H 7] E MSST- 74
ol F B7} 394(52.7%), C7} 32¢11(43.2%), D7} 3]
4.1%)9.2m MSIT-2 B7} 841(72.7%), C7} 391(27.3%)
olglem DE flddeh & 8l AAX o] o] B
MSST 716 Z 1301](18.3%)0ll 4] A0k, 1741](23.9%)
oflA] dAA 7} o MSI 2 Ao §l
o YA olE 24(18.2%)oMA UAIL o]F 1
TE 3 16/09A] Agsllch(Table 1).

ZH LS MSST £ 749 £ 1ZSEH3} 684
(91.9%)F o = &3}t 6@1](8.1%);&4. MSIT< 114

Table 1. Clinicopathological characteristics of colorectal can-
cers by microsatellite status

Factors MSS (n=74) MSI (n=11) P value
Age (yr) 61.82 (35~83) 59.72 (38~81) 0.256
Sex M : F) 40 : 34 4:7 0.128
Side (Rt. : Lt.) 0.441

Right 17 (23.0%) 4 (36.4%)

Left 57 7
Size (cm) 5.1+3.1 5529 0.865
Dukes stage 0.007

B 39 8

C 32 3

D 3 0
Local recurrence  13/71 (18.3%)* 0/11 0.263
Distant metastasis 17/71 (23.9%)* 2/11 0.779
Differentiation 0.287

Well to moderate 68 11

Poor 6 0
Margin 0.735

Pushing 20 3

Infiltrative 45 6

Mixed 9 2
Nodal metastasis 37 4 0.400
Lymphatic invasion 60 8 0.326
Vascular invasion 19 2 0.254
Perineural invasion 32 3 0.649
Crohn’s like reaction 29 5 0.176

Microvessel density 44.2+18.5 39.5+15.0 0.243

MSS = microsatellite stable; MSI = microsatellite instability-
high and microsatellite instability-low. *Clinical data could
not be obtained from 3 patients.
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A27.3%)7F IRtk FTF AT AaFES 7 &
7+e] xpol7t gyl om #Z A A o= MSSTollA 50%
(37/74), MSIT- 36.4% (4/11)E G218 AA2AI7 9
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Table 2. Correlation of microsatellite status and hMLH1 and
hMSH2 expression in colorectal cancers

Microsatellite hMLH1 hMSH2
status + ) . )
MSS (n=74) 73 1 74 0
MSI-H (n=10) 5 5 6 4
MSI-L (n=1) 1 0 1 0

MSS = microsatellite stable; MSI-H = microsatellite inst-
ability-high; MSI-L = microsatellite instability-low.
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(22/74), MSIT-2 45.5% (5/11)E MSIF-oll A =gkont
SAFH R frofd Hol= flSeH(P=0.176)(Table 1).

2) hMLH1Z} hMSH2 251} MSIQIS| AFZEEHA|

hMLHI1-2 & 854 3 794|oll 4] ekA o]l o MSS
Z 749 F 7391(98.6%)7F A, MSI 1141 F 69| A]
oA o 2 hMLHI W 9] RIS = 98.6%, 50| % 45.5%,
YA E 54.5%, AoAE 1.4% k. hMSH2= £ 85
ol Z g1clol|A] kAol om MSS E 744l F 744
(100%)7F <A, MSI 114l Z 7417} 9kAlolqich
hMSH2 W&l o] M7 E = 100%, Eo| % 36.4%, %A
£ 63.6%, 9S4 E 0%% . MSI-H 10¢]] < hMLH1
EE hMSH2 T dhvbels wdlo] &A% 79+ 8
(80%)Ath(Fig. 2). AA| MSIF 11¢llollA] hMLHI,
hMSH2 % skt 3ol &A% oo HAFQl #
A5 98.6%, 5ol 72.7%, SIS E 273%, S
AE 1.4%°] A tH(Table 2).

Table 3. COX-2 and iNOS expression by microsatellite status in colorectal cancers

0% _- t ¥ #
Microsatellite COX-2 E-INOS [-iNOS
status B i 2+ 3+ _ + 2+ 3+ - + 2+ 3+
MSS 9 23 23 19 5 8 18 43 22 22 12 18
MSI-H 1 2 5 2 0 2 3 5 1 3 0 6

E-iINOS = iNOS expression in tumor epithelial cells; I-INOS = iNOS expression in inflammatory cells; MSS = microsatellite
stable; MSI-H = microsatellite instability-high. *: P=0.425, ' : P=0.397, *: P=0.079.

Fig. 2. Mismatch repair protein expression in colorectal cancers. (A) Loss of hMLH1 expression is seen in MSI-H cancer, compared
to the normal crypt cells in the right (ABC for hMLH1, x200). (B) Loss of hMSH2 expression is seen in MSI-H cancer, compared

to the normal crypt cells in the right (ABC for hMSH2, x200).



Fig. 3. COX-2 and iNOS expression in colorectal cancers. (A) COX-2 expression is seen in the cytoplasm of tumor cells. (ABC
for COX-2, x200). (B) iNOS expression is noted in both the cytoplasm of tumor cells and the inflammatory cells (ABC for iNOS,

x200).

Fig. 4. Microvessel density in colorectal cancers. Immunohisto-
chemistry highlighted increased neovascularization within the
tumor (ABC for CD34, x200).

3) COX-2 2 iNOS gisin} njMEa =

COX-29} iNOS WHH (Fig. 3)2] AT Al= COX-294-
AT AEZ INOS 2 o3t AL U
(P=0.006), SIZAE iNOS WHal-2 n)#|sl= 73 3Fo] Al
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ZA|E INOS W8-S MSIFollA] whdo] Zrlsl= 7
g2 ddeot AT o482 fluchP=0.079)
(Table 3).

H 7 v A G 2d E (Fig. 4)5 MSST 44.2+18.5, MSI

A2 chP=0.243). ML AL £ =
o] 9= (P=0.041), h(MLH] %k
A&F5(P=0.025), COX-2 o]
o9 A F7heksd

‘?I’
wre] Bz ol
71445 (P=0.05)

Om = m

e

a

=
o

Foke] ukely Aol tisliAl= A5 o2 o8] 7}
| A7 o) o] AR ozH AF ok
FF o Z7kA] v gl 7 o] F 7 E o]
HNPCC 2}7}ol| 2] 2] ldL°P7l ioﬂ it A

kg0l whetatd 3 w| A 42k
ofstrh= Aol sl u:] £k ol 3t
HAu| FgA EQpg A o] AHabA] Az A
A% oF 10~15%0114 #H&e 5 Qrka g

el A gl ik o2 3k MSI o+
16&24014 2 502 246009 Tkl =4S Ul
Agslo] ¢k 9.8%0l A MSIE sl on, 7
02 107009] AAE tiAY=AS doz Agst
T 15%°14 MSIZF Qlekar slsich 2 Aol A =
F 85419 g=Ql AAAAGS dde R AI Pt &
0| A QA AARE 1141(12.9%)e 4] MST %4
o2 vYeht WlEE e A7zt Ao} v ekodh

MSI el E Z2AsE AAHS SRS
HEPCR)o| M At AAE g4 9ot e A
Ao A Agst7]oll= Algto] Qlou @ A HAR

ofN
o2
28

)
_1\4‘.

.
rﬂéru

&

mﬁwoa¢ﬂﬁm
o e = T
o o

s

Mo frf SLed N O fu ¥ X N

ruﬁo



N

Aaed 9 59

A W2 513k Al S 3 MMREH HE&of] gt
A7} o] FolF k' olu] o] ¥ FAIAQ MMR
whul © 2 2] = hMLH1, hMSH2, hMSH6, 2 hPMS2 &
o] lot BE FAAE APt vlgo] Hol &=
© ol o, o5 7 del o] &E = EAAE
hMLH1 % hMSH2o]t}. Rigau 5'°-2 2044 9] 7217
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