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Table 1 Detection of CK RT-PCR product in
peripheral blood samples from 14 healthy con-
trols

No. of CK RT-PCR product detected
No. of samples testec

CK19

Fig. 1 Profiles of the detection of CK RT-PCR
product in blood sample obtained from drainage-
vein (D) and peripheral-vein (P) of colorectal
cancer patients. Arrows indicate the detected CK
RT-PCR products. Upper: detection for CK19.
Lowere : Detection for CK20. Right lane : Molecu-
lar size marker
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KIBRE22EF O MIkF o CK B=F RT-PCR EY
ORH %1To 72 (Fig. 1), 4 B0 EEERAT Fth # IR
12 B> T duplicate T CK19RT-PCR E»S 8 H &
be(+) EHESH, 55 1R IMETH CK19
PRI, £, 46050 2 ik CK20% be(+)
Thoiz. —F, 2EROMAMEIZIZ, HYr4 rr
7 F kI X B REReiig Tk eflgtTh -
7z (Table 2), =¥, BEEIHA» S OFRGEIRILL be
(+) ThHol4BlD>5, 14k stage II, 3@
stage IV DIEFITH Y, stage IV D 1§, FHIMD
be (+) L2WSh7EFTH- 7 (Table 3),
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Table 2 Detection of CK RT-PCR product in blood samples from 22 colorectal cancer

patients
No. of RT-PCR product detected/ No. of positive/
No. of samples tested No. of samples tested
Assay | CK19 CK20 Immunocytology®
Peripheral | Drainage® Peripheral Drainage™ Peripheral | Drainage
Ist 522 | 6/19 29/19 0/22 0/19
2nd 2/22 5/19 29/19
Both [be(+)] 1/22 | 4/19 29/19

a1 Single test

® : Three patients who underwent resection for distant metastasis were omitted

9 CK19 RT-PCR was also detected

Table 3 Results of CK RT-PCR assay according to
the clinical stage

No. of be(+)/

Srage? No. of patients tested
Drainage Peripheral
Stage | (n=1 0n/1 0/1
Stage Il (n=7) 1/7 0/7
S l{n=4) 0/4 0/4
Stage IVIn=7) 3/7 1»/7
Distant metastasis(n=3) n.t 0/3

n.t.: Not tested

# I According to the criteria of the Japanese Research
Society for Cancer of the Colon and Rectum

® : Drainage-vein was also bc(+).

BEs L 72 22EBIE FMis 1 » 5 3 FORABLES T
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Fig. 2 Frequency of gene mutation in the primary
tumors and lymph nodes.

Primary tumor
(n=109)

mudation (-} (n=71)

rrutation (4] (n=44)

Lymph node
(n=44)

gn (+) (n=20)

Bliccr Y505 8 DMICERFERZEHD .
K-ras 721 pS3EETFCER LD - 44EHICEEL
T, 87 7 4 ALY o8k ) DNA 2HIHIL, B
FRELFA—OEGTERNRD L EREL.. 208K
B0 DY > EIE B TRFEE L H—&R TEERN
RAHiahgn (+) cWisni (Fig. 2).

K-ras BInT 723 pOb3 B TFIRER 2RO 1440
Flic 2w, gn ORI OTREFILEE, M FFE
[EBEFESA, MBS e, BEE, REREORE,
EE L) U NHIOERICE IR EL - 7208, FHROF
ICHEZEZRD, gn (+) 0208141361 (65%)
WHEEFER D> HEb ST, gn (—) D2l
BHRFI 2R, o7z (Table 4),

%72, gn (4+) O0FDE Y BB T 58
FEEBEORERR, 1HCOARDH O 4 EH
THY, 2BULCEETFERZRD b DIZ16H1D
FAEL, HRLLBFOBESRTOE, 118772
BiiORBERTHD, 268RFAEAETH-7. 1
B Vi A gn (+) TH o IEGIOFFEERALIE
FTRTEBERTHY, BIER L 280, 25U
FDY i gn (+) THo7z (Table 5).
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Table 4 Clinicopathologic features according to gn status

Variables®

Sex (man/woman)
Age (years ; means+SD)

Tumor location(rt. colon/lt. colon/rectum)

Histology (well/mod, por)

T stage(tl, 2/t3, 4)

Lymphatic invasion [ly(—)/ly(+)]
venous invasion [v(—)/v{+)]

No. of lymph nodes dissected (mean+SD)

Disease recurrence(Yes/No)

gn(+) gn(—)

[n=20] | tn=24] | P value”
10/10 16/ 0.42
61.5=7.9 | 59.0£12.4 | 0.4
9/3/8 8/9/7 0.25
13/7 19/5 0.48
14/6 11/13 0.19
14/6 15/9 0.84
15/5 17/7 1.00
17.8+£11.8 | 15.8+7.8 |  0.50

13/7 0/24 0.00

@1 According to the criteria of the Japanese Research Society for Cancer of the Colon

and Rectum
2 7 Student’s test or Chi square test

Table 5 Extent of gn positive lymph nodes and
patterns of disease recurrence

Recurrence status |

<Group 1
(n=4
No recurrence
Recurrence ]
Local
Distant

1 According to the criteria of the
Japanese Research Society for Cancer of
the Colon and Rectum
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We investigated the possibility of genetically detecting the rare colorectal cancer cells in blood and
lymph nodes histologically negative for metastasis. Using an RT-PCR assay system for the detection of
rare circulating colorectal cancer cells, employing cytokeratin (CK) mRNA expression as a marker, four
of 22 samples were found to be positive for CK. One stage II patient and three stage IV patients were
positive for CK in drainage-vein blood. One of the three stage IV patients was positive for CK in both
drainage-vein and peripheral blood. None of the d22 samples examined were immunocytologically
negative for anti-CK antibody. We also screened 109 colorectal cancers from patients without his-
tologically detectable lymph node metastasis for mutations of the K-ras or p53 oncogene and identified
44 tumors as being positive for one of the two mutations. Among the 44 patients with mutation positive
tumors, 20 had the same mutation in lymph nodes as in the primary tumors. Furthermore, among the 20
patients with genetically positive lymph nodes, 13 had recurrences within 5 years after surgery, while none
of the patients with genetically negative lymph nodes developed recurrence. These data indicate that the
rare colorectal cancer cells in blood or lymph nodes, histologically negative for metastasis, are geneticaly
detectable. This genetic detection system may be clinically applicable for stratifying patients who are at
high versus low risk for recurrence.
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