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Clinicopathological Correlation of hMLH1
and hMSH2 Protein Expressions in Stage lll
Colon Cancer
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Department of Surgery, Han|| General Hospltal Seoul, Korea, and
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Ulsan College of Medicine and Asan Medical Center, Seoul, Korea

Purpose: Functional loss of mismatch repair has been
reported to be the reason for resistance to several chemo-
therapeutic drugs. The expressions of hMLH| and hMSH2
were examined to assess whether they correlated with the
biological behavior and the chemotherapeutic responsi-
veness in paflents with sporadic colon cancers.

Methods: Ninety-one patients with stage Il primary colon
cancer were included from the tumor registry of the Asan
Medical Center, Seoul, Korea. All patients underwent a cur-
ative operation and postoperative chemotherapy with 5-
fluorouracil and leucovorin for 6 cycles between 1993 and
1997. Immunohistochemical staining for hMLH| and hMSH2
was performed using archival paraffin blocks. A positive
expression was determined when unequivocal nuclear stain-
ing was identified in more than 10% of the cancer cells.
The survival and the clinicopathologic variables regarding
hMLHI| and hMSH2 expressions were assessed using the
log-rank test and the Cox proportional regression method.
Results: Either hMLHI or hMSH2 expression was lost in
nine cases (9.9%). hMLHI and hMSH2 expressions were
significantly correlated with tumor invasion (P=0.012) and
tumor differentiation (P=0.017). The disease-free survival
did not differ with respect to hMLH| and hMSH2 expres-
sions. The number of metastatic lymph nodes and the

preoperative serum CEA level were independent predictors
of disease-free survival on a multivariate analysis.
Conclusions: The loss of hMLHI or hMSH2 expresscon
appears to be involved in the differentiation of and the
invasion by colon cancer. However, nether hMLHI nor
hMSH2 expression was correlated withthe 5-fluorouracil
responsiveness. | Korean Soc Coloproctol 2004;20:
218-224
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60°Coll A 20~30% &<t WA & 100% Aoz 3}
2taS A AL 100%, 95%, 80%, 70% L= A3

02 SHFFE A7 Y 48d1 12 23 Y 7
Fol7 ¢S =Z(antigen retrieval)A] 7] 7] 13l 100 ml

sodium citrate buffer (pH 6.0) & ol Y1 2~E] ¥ (steamer)
A 1A St TS T FHRTE FA8HA Thheat-
induced antigen retrieval method). W14 #3kst 45 o
AA7171 913l 0.1% HyOr-methanol 8- . 2 1087+ A 2]
3 F SRTFE FAT v 245 005 M Tris-HCl
buffer (pH 7.0)°ll 5&3F A5k Tk o] %2 3742 LSAB
(labeled streptavidin biotin) kit (DAKO, Glostrup, Denmark)
£ o]&sto] AdstArt. =AHUS 4% skimmed milk
of 1087+ ¥r$-A1Z1 & AMLHI (clone G168-15, Phar-
migen, San Diego, CA, USA), hMSH2 (clone G219-1129,
Pharmigen, San Diego, CA, USA)9l| WF-&-3l= dx} &4
(mouse monoclonal antibody)Z A-20A 1A17F &<t wHg-
A1Z] T+, 0.05 M Tris-HCI buffer (pH 7.6)% $48F &
Peroxidase-labeled streptavidin (DAKQ)S A& A 10%7F
Hk-3-A17] 5 0.05 M Tris-HCl (pH 7.6)Z 54331t DAB
(diaminobenzidine hydrochloride)E- chromogen®. 2 ©]-8-3}
of 5% A% A2oA BT SFRTFE FASAT
Harris Hematoxylin©. 2 3&7F & JAA17 & &30
Canada balsam©. 2 2¢J&}¢ .
RMLHIZ} hMSH2 T <] Ui‘iﬁ‘_%l\]ﬁ-?ﬂrﬁ. =
AL Agsel Ay AR o
A Z o] Z (brown color) .2 G4
Aolwl pyHo T FEIAT,
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Wl ubs o] 2}o] = Chi-square test®} Fischer’s exact testS ©]
&ttt AEE 2 EZ = Kaplan-Meier™ 0 & 213513
oW, AMLHIZ} hMSH2 T3 d 51 W] 22844 Q17
S0 W2 Y=L HWE logrank testZ 753} 3L, Cox-
proportional regression %413 F3t] AE&o] JIS vl
A dF JAAE] de g 245 Adstaon
HEE A H S backward stepwise methodS AF&-3}53 ).
S A= SPSS (Chicago, IL, USA)E Al8-3l912™ PZLo]
0.05 "W A9 TAHSRE o vty #A3HATH

e ot

1) CHZEMSH =Z|O||M AMLHITF hMSH2 TheHo| o

Ao ZF oA hMLHIS %A T3HL 834(91.2%),
L= 89(8.8%)F o1, IMSH2= Ay
H A= 141.1%)2 F 91

Fo] ke 4

o] 9044(98.9%), L3lo] <t

oﬂ 5 1 =< hMSH2 5 3hvets ddo] ¢ | 7
£l MSI © *é% 99 (9.9%) R 3L, AMLHI®} hMSH2 2.5 &
6401 B 73520 MSI 242 829(90.1%) R oW, hMLHI=}
hMSH2 257 o] Qb 7% gl TH(Table 1)(Fig. 1).
T%] A %49} F3} o whal MSI H3 o] 2}
o5 HY=H T3 = 854 F 69(7.1%), T4NAM = 6
o F 34(50%)% T3XE.th T40) A MSI %41 o 7} ©gt
TP=0.012). T T3=d weixe 1239y T8
ot M= 684 T 490(5.6%), AR3L, AAdF 2L
A ZgNAE 149 F 59(263%)2 AE 3=}

Table 1. The immunohistochemical etxpression of hMLHI1 and
hMSH2 in colon cancers (n=91)

Stain hMLH1 hMSH2
Positive 83 91.2%) 90 (98.9%)
Negative 8 (8.8%) 1 (1.1%)

Fig. 1. hMLHI and hMSH2 immunohistochemical stain in colon cancer. (A) negative for hMLH1. (B) positive for hMLHI. (C)

negative for hMSH2. (D) positive for hMSH2 (x40).
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Table 2. Clinicopathological characteristics of colon cancers
according to the expression of hMLH1 and hMSH2 (n=91)

Variables MSI - MSI + P-value

Sex ns
Male 44 (53.7%) 5 (55.6%)
Female 38 (46.3%) 4 (44.4%)

Age (years) ns
<40 11 (13.4%) 3 (33.3%)
>40 71 (86.6%) 6 (66.7%)

CEA (ng/ml) ns
<5 58 (70.7%) 6 (66.7%)
>5 24 (29.3%) 3 (33.3%)

Tumor location ns
Rt. Colon* 42 (51.2%) 4 (44.4%)

Lt. Colon' 40 (488%) 5 (55.6%)

T stage 0.012
T3 79 (96.3%) 6 (66.7%)

T4 3 3.7%) 3 (33.3%)

N stage ns
N1 54 (65.9%) 5 (55.6%)

N2 28 (34.1%) 4 (44.4%)

Cell differentiation 0.017
WD+MD 68 (82.9%) 4 (44.4%)
PD+MUC+SRC 14 (17.1%) 5 (55.6%)

Recurrence ns
Yes 25 (30.5%) 2 (22.2%)

No 57 (69.5%) 7 (77.8%)

ns = not significant; CEA = preoperative serum carcinoembr-
yonic antigen level; *Rt. Colon = splenic flexure proximal colon;
"Lt. colon = splenic flexure distal colon except rectum; WD =
well differented; MD = moderately differented; PD = poorly
differented; MUC = mucinous adenocarcinoma; SRC = signet
ring cell carcinoma.
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Fig. 2. Disease-free survival according to MSI status (n=91).
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Fig. 3. Disease-free survival according to lymph node stage
(n=91).

Table 3. Cox regression analysis as prognostic factors of
disease-free survival in colon cancer

Variables Odd ratio 95% CI P value
CEA level 3.3317 1.3046~8.5082 0.0217
Lymph node status 3.1714 1.4197~7.0843 0.0049
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