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Use of RT-PCR for CK20 and CEA mRNA to
Detect of Micrometastasis in the Draining
Venous Blood and the Peritoneum in Gastric
Cancer Patients

Jai Kyun Joo, MD_, Ji Hee Lee, Ph.D Yang Seok Koh
MO, Jung Chul Kim, MD , Seong Yeob Ryu, MD_, Dong
Yi Kim, MD and Young Jin Kim, MD.

Divisin of (Gastroenterology Departments of Surgery, College
of Medicine Chonnam Mational University Hospital, Gwangju,
Korea

Purpose: The benefits of the “no-touch” isolation technique
that is usually performed to prevent the circulation of tumor
cells are not evident. The aim of this study was to determine
whether the no-touch isolation technique for treating gas-
trointestinal cancers could prevent the circulation of tumar
cells detected by reverse transcriptase polymerase chain
reaction (RT-FCR).

Matrials and Methods: By using RT-FCR to amplify mRMNAs
for two specific epithelial markers, carcinoembryonic antigen
(CEA} and cytokeratin 20 [CK-20), we examined 34 gastric
cancer patients who had been histologically diagnosed and
22 patients had undergone serosal and peritoneal brushing.
Results: In 10 (29 4%) of the 34 gastric cancer patients,
we detected CK20 mRMNA before manipulation, and in 17
(51.5%)] of those patients, afer we detected it. The density
of the CK20 mRNA band was increased in 11 cases [33.3%)
and the density was decreased in 2 cases [6.1%). In 16
(48 5%) of the 34 gastric cancer patients, we detected CEA
mBMA before manipulation, and in 17 (515%) patients after
we detected t. The density of the CEA mRNA band was
increased in 8 cases (24.2%) and decreased in 3 cases (9.1%).
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Conclusion: These result suggest that the “no-touch isola-
fion technique” might be useful when operating on advanced
gastric cancer patients and that serosal or Douglas pouch
brushing can be used to determine the status of microme-
tastasis. (J Korean Gastric Cancer Assoc 2003;3:128-133)

Key Words: Gastric cancer, Micrometastasis, Reverse tran-
scriptase polymerase chain reaction [(RT-PCR),
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B2 CEA forward primers FI: 5'-TCTGG AACTTCTCCT
GGTCTCTCAGCTGG-3 9 F2: 5-GGGCCACTGTCGGCAT
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Fig. 1. Photograph of eletrophoresis of RT-PCR products for
CK-20 mBNA and CEA mRNA in gastric cancer patients.
M = size marker; B = before surgical dissection; A = after
surgical dissection; I = brushing of Deuglas pouch; § =
brushing of gastric serosa; P/C = positive control.

Table 1. Relationship between detection of CK20 mRNA and CEA
mRNA in drainage vein according to the TNM classi-
fication of gastric cancer

Variables CK20 mRNA (%}  CEA mRNA (%)
Tamer T 072 (0%) P=0.089 12 (50%) P=0.45
T2 13 (33%) 33 (100%)
T3 5121 (24%) 721 (33%)
T4 46 (67%) Y6 (50%)
IN NO 07 (0%) P=0.085 37 (43%) P=026
N1 4410 (40%) 6/10 (60%)
N2 247 (29%) 517 (T1%)
N (distan) 48 (50%) Y8 (13%)
Liver HO 829 (28%) P=046 12/29 (41%) P=0.41
H+ 243 (67%) 23 (67%)
Peritoneum PO 421 (19%) P=0.097 721 (33%) P=021
P+ 6/11 (55%) TIL (64%)
Total 10432 (31%) 14/32 (44%)

2) UM 2SS CK20Z} CEA mRNA
TNM stage2t2] ZHAH|

7474 siage ME opokslA Jebg o, (K204 7Sl
stage IVellA] 160d] ol 7adl(dd%)ell A k3 o= et o]
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Table 2. Relationship between detection of CK20 mRNA and CEA
mRNA in drainage vein according to the TNM stage of
Pastric CAncer

Stage CK20 mRNA (%} CEA mRNA (%)
I 03 ©O%) P=0.097 3 (67%) P=0.44
I 5 (20%) 35 (60%)

I 248 (25%) U8 (25%)
v 7116 (44%) 7116 (44%)
Total 10/32 (31%) 14432 (44%)

Table 3. Relationship between detection of CK20 mRNA and CEA
mENA in drainage vein according to the histologic types
of gastric cancer

Histologic type CK20 mRNA (%) CEA mRNA (%)

-tube 24 (50%y* 24 (50%)*
m-tube 19 (11%) 49 (44%)
p-tube 715 (47%)* TS (@THY
Signet 03 (0%) 013 (0%
Mucinous 0/l (0%) 11 (100%)
Total 10/32 (31%) 14432 (44%)
P<0.05.

Table 4. Relationship between detection of CK20 mRNA and CEA
mRNA in drainage vein according to the level of serum
CEA in gastric cancer

Serum CEA  CK20 mRNA (%)  CEA mRNA (%)
- ; - {29%;_"_"_._"_ o
=5 ng 38 (38%) 6/8 (T5%)*
S - (31%;_________ oy
.

Fe1517 ol

4) AMBY A HEE CK20I CEA mRNA W& 27}
EEH CEA X219 2H|

CK200) AEH 2 CEAY} HE9 3ol 24 CEA
FR7} 5 ng |39 A7 272 390(38%)8)F 60d(75%)% o}

& 7 Azt &7 9n| e AHRE HYchTable 4).

L= S TH(Table 3).
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Table 5. Relaticnship between detection of CK20 mRNA and CEA mRNA from sercsa and peritoneum according to the TNM classification

of gastric cancer

CEA mRNA (%)

CK20 (%)
Variables
Serosa Peritoneum Serosa
Tumer T1 0/l (0%) o1 (0%} 01 (0%
T2 03 (0%) 03 (0%} 03 (0%}
T3 12/15 (80%) 14415 (93%) 13415 (87%)
T4 313 (100% Y3 (100%)* 33 (100% )
LN NO 2/5 (40%) Y5 (60%) 35 (60%)
N1 36 (50%) 36 (50%) 3/6 (50%)
N2 5/6 (83%) 6/6 (100%) 46 (67%)
N (distant) 5/5 (100%)" 5/5 (100%) 515 (100%)
Liver HO 1320 (65%) 15020 (75%) 14420 (70%)
H+ 242 (100%) 2/2 (100%) 2/2 (100%)
Peritoneum PO 8115 (53%) 10/15 (67%) 915 (60%)
P+ 77 (100%) 77 (100%) 77 (100%)
Total 15/22 (68%} 16/22 (73%)

17422 (77%)

Peritoneum

0/1 (0%)
0/3 (0%)
10/15 (67%)
313 (100% y*
1/5 (20%)
36 (50%)
5/6 (83%)
555 (1%0myt
12/20 (60%)
142 (50%)
TS5 (47%)
6/7 (86%)

1322 (59%)

*p <001, T P<0.05.

Table 6. Relationship between detection of CK20 mRNA and CEA mRNA from serosa and periteneum sccording to the TNM stage

of gastric cancer

CK20 mRNA (%)

CEA mRNA (%)

Stage
Serosa® Peritonenm® Serosa®*
1 0/2 (0%) 0/2 {0%) 0/2 (0%)
I 143 (33%) 143 {33%) 143 (33%)
il 57 (71%) 67 (B6%) 57 (71%)
v 10410 £100%) 10410 (100%) 10410 £100%)
Total 16/22 {73%) 16}22 (100%)

17422 (77%)

Peritoneum®

072 (0%)
0/3 (0%)
47 (57%)
910 (90%)

13122 (59%)

*P<0.01. M = size marker; B = before surgical dissection; A = after surgical dissection; D = brushmg of Douglas pouch; S = brushing

of gastric sercsa; P/C = positive control.
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Sy o]g3le m AR E ¥ FIsA Aukd Q)
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sufactant 55 o] §-5}3, AFARLE HPVI6, BG/ETE o]
S3le], A7 9l FAAere] Aol Kiras, p53 mutation, CEA,
CK19, CK202, 5]9k2 CEA, CK205 AZH9E PsaA,
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Aol sk vk} 2ol 49 Hematoxylin and Fosin
stain ofu} W 2 HE A Wb RO cyiokeratine]|
CEAS] mRNAE &b Z21& RTPCRe| % 5173 b
HOT Locket (1202 93P wimbA)g] AAAE 5 A
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PCRY LelAS] o] &2 19911 Delage S(13)0l A 2
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Eoll g3 #4 THAES o) &3 T4k wlAAeled o
3 oAyt REEYED, 3T Data 514 ek 8
Holu} F5roll A CK19 mRNAS ZA3)e] grkeke] Aol
& ¥ 333 93, Nakamor 5152 el s 53 &
ZEAe)A] CKI19 ¥ CK20 mRNAS HAEE 3o o8 717
9] o FQ12 e} FAZL -5 ¥ el 20, Futamura 5
(€& FZAeY A (EA ¥ CK20 mRNAZ ©] §3le] ©|Z
0o EH 2 TH o R Ao|7} AEHA FE& HEAA
A 50% Aol FubES HEE-S Bl 9
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EE dAF o) $ 224 immunocyiochemical techniques:
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F&Tol A et 16) EF FHY 75 BBl ¢
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HA o) 57 gl od4gol EFe) g3z} o] AP-E 39k
sledch 2 4 el A o wijopy L
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23 FEAe g R A9 23 (EAY 94 A
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o3k AzbeE = B ARE SAR2EH o 59
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