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Asgessment of Cell Proliferation in Primary and Recurrent Colorectal Cancers
—Expression of Transforming Growth Factor-e and Proliferating Cell Nuclear
Antigen and Flow cytometric DNA Analysis—

Jinail Seong, M.D', Sun Hee Sung, M.I*, Jung Woon Lee, M.D".
Hyun 800 8hin, M.D',, Chan Il Park, M.I¥. and Oh Hun Kwon, M.I*.

Departments of 'Radiation Oncology, *Pathology, *Clinical Pathology
Yonsei University College of Medicine, Seoul, Korea

Cell proliferation potential has been found to be a significant biological parameter correlated
with the clinical outcome. This study was to investigate the cell proliferation potential in pri-
mary and recurrent colorectal tumor tissues.

Using paraffin-embedded tissues from the paired primary and recurrent tumors of 10 pa-
tients, a simple hematoxylin-eosin stain was done and immunohistochemical stains for trans-
forming growth factor-a{TGF-a) and proliferating cell nuclear antigen(PCNA) were performed
through a labeled streptavidine biotin method, DNA contents and S-phase fraction(SPF) of the
cells were assessed by floweytometric DNA analysis.

The degree of differentiation was poorer in the recurrent tumors than in primary tumors. In
4 primary tumors with mixed adenocacinoma and mucinous adenocarcinoma, only the muci-
nous adenocarcinoma component was shown in the recurrent tumors. There was no difference
in TGF- expression between the primary and the recurrent tumors however, PCNA was
overexpressed in the recurrent tumors comparing to the primary tumors. Flow cytometric
DNA analysis was successful in 7 paired cases. There was change of the ploidy from the
diploidy to the aneuploidy in 4 cases. SPF showed remarkable increase in the recurrent tumors
comparing to the primary tumors.

These results show high proliferative potential of the recurrent colorectal tumors, which can
be measured using PCNA expression and SPF as biomarkers. Based on the results of this
study, an effort to establish more refined method to predict recurrence should be pursued.
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Table 1. Summary of the cases with primary and recurrent colorectal cancers
No. of Primary tumor* Recurrent tumor
cases Age/Sex -
Site Histologic type Stage Time(mo) Site
1 29/F Hepatic flexure Adenoca C3 17 Anastomosis
2 60/F Sigmoid Adenoca C2 18 Pelvis
3 48/M Transvers Adenoca B2 17 Anastomosis
4 49/F Descending Adenoca B! 13 Anastomosis
5 54/F Sigmoid Adenoca B2 20 Pelvis
6 62/F Rectum Adenoca C2 16 Anastomosis
7 52/M Sigmoid Adenoca +mucinous Cc2 44 Pelvis
8 38/F Rectum Adenoca+mucinous c2 8 Rectovaginal septum
9 75/F Rectum Adenoca +mucinous B2 8 Perineum
10 46/M Ascending Mucinous+adenoca Cc2 60 Abdominal wall

* In all cases, curative resections were done for the primary tumors
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Table 2. Change in TGF-¢ expression in primary &
recurrent colorectal cancers

No. of case Primary tumor Recurrent tumor
1 + ++
2 ++ +
3 +++ +++
4 ++ +
5 ++ +
6 + ++
7 ++ ++
8 + +
) + +

10 ++ +
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Fig. 1. Change in PCNA expression in primary and recurrent colorectal cancers. PCNA index(%) ratio of the
number of PCNA positive tumor cells to the number of total cells.

Table 3. Change in DNA ploidy in primary & recur-
rent colorectal cancers

No. of cases Primary tumor Recurrent tumor

1 Diploid Aneuploid(DI*=1.6)
2 Diploid Diploid
3 Diploid Diploid
4 Diploid Aneuploid(DI=1.35)
5 Diploid Diploid
i Diploid Aneuploid(DI=1.52)
8 Diploid Aneuploid(DI=1.52)

*DNA index(%)ratio between the DNA content
of tumor cells and that of normal diploid cells
** In case 6, 9, and 10, ploidy analysis was not
possible due to high C.V.
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Fig. 2. Changes in S phase fraction(SPF) in primary and recurrent colorectal cancer. In case 6, 9, and 10, SPF

analysis was not possible due to high C.V.
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Fig. 8. Scattergram of SPF and PCNA index of pri-
mary and recurrent colorectal cancers.
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