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Abstract

AIM: To search for molecular tumor markers
in the peripheral blood from patient with early
stage of large intestinal carcinoma, and to offer
early, reliable and simple methods for the early
diagnosis of large intestinal carcinoma.

METHODS: The expression of CK-20, GST-r,
hTERT, survivin and skp2 mRNA were detected
by reverse transcription polymerase chain re-
action (RT-PCR) in the peripheral blood from
patients with large intestinal carcinoma (n = 28),
adenoma accompanied by moderate and severe
atypical hyperplasia (n = 8), adenoma accompa-
nied by light atypical hyperplasia (1 = 18), and
inflammatory polypus (n = 11) as well as normal
controls (1 = 10).

RESULTS: The positive rate of hTERT mRNA
expression was 82.1%(23/28), 87.5%(7/8),
27.8%(5/11), 9.1%(1/11), and 10%(1/10) in large
intestinal carcinoma, adenoma accompanied
by moderate and severe atypical hyperplasia,
adenoma accompanied by light atypical hyper-
plasia, inflammatory polypus and normal con-
trols, respectively, and there existed significant
differences between the former two and the lat-
ter three (P < 0.05). The positive rate of survivin
mRNA expression was 64.2%(18/28), 50%(4/8),
and 11.1%(2/18) in large intestinal carcinoma,
adenoma accompanied by moderate and severe
atypical hyperplasia, and adenoma accompa-
nied by light atypical hyperplasia, respectively,
and there was no significant difference between
the former two, while there existed marked dif-
ferences between and former two and the latter (P
< 0.05). The expression of survivin mRNA was
not found in inflammatory polypus and normal
controls. There were no significant differences
between all the groups in the expression of
CK-20, GST-n, and skp2 mRNA (all P > 0.05).

CONCLUSION: It is meaningful to detect the
expression of hTERT and survivin mRNA in
peripheral blood using RT-PCR technique for
early diagnosis of large intestinal carcinoma,
and hTERT and survivin may be the molecular
tumor markers for early diagnosis.
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diagnosis; Peripheral blood; Carcinoma of large in-
testine
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Ja P EERBERIE A | ISP IG R R A
¥k 114) K28 A & A2 104 B x5 BB
# 4} B 2 CK-20, GST-rt, hTERT, survivin&
skp2#9mRNA £ A H L.

R K. BT TERLAE A,
MG RR R A R A KM B A B
R LhTERT mRNA & L 69 Fa b R 5 5]
82.1%(23/28). 87.5%(7/8). 27.8%(5/11).
9.1%(1/11). 10%(1/10), X #5520 B A% I8 P
FTHEARBAEG AN LR M2 R £ 5 2%
(P<0.05); survivin mRNAZE X W& AE
TERERIG AN, RBRERERIG A
849 PR 5 55 3 2 64.2%(18/28) 50%(4/8).
11.1%(2/18), ¥ M8 P20 JE & AR R X,
KD FEL 5 G b 2 R A R A AR £ R,
L R AG A M, KEERAER
202 18] £ 3| % % (P<0.05); @mCK-20, GST-m,
skp2 mRNAE &40 19 & ik R geit 5 & L (3
P>0.05).

258 RT-PCRA&N X # % % 4 91 f2h TERT,
survivin mRNA 89 F ik 55 K W 55 69 T 4035 A
B, TR TG W G 5 T AR,

XE813: RT-PCR; 4-Fhrichy; RH2H; SN E I
P77
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T30 K W e A3 AT TR IR B IR AN B S22, 5
ZAR. Rk, 78 TCRER AR i kS K i, ik #
HORIL. Bz, BaT7, & Kl 2P
sz . A7 I, A R A I
Gy RRC ] B8 KR D W 52 ) K e SR
MT-BL. AT FHRT-PCRI 5, # K g e
B AR LA CK-20, GST-nt, hTERT, survivin
skp2[FImRNAZKIE, DAFRSROK i 83 40 A 1)
KN FhRic).

1 #RFSE

1.1 A IEE2004/200505 /R VERE B M E —
Bt I B v 0 K I R RS TR A 12 T k- K e 2 8441
(552081, 2819, V¥ Fk858.6 ) Jipsed h HE AL
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ANSUAIEE MG (B3 5451, L34, SPRIERE59 %,
JEAN BT 3 1 346 L iR A S AN M 7R 3 1 1 84
(G134, 5, ~FHIFEE56.74) K1k
BICFIHEE39.78 ) 1 B 1041 (CF- 3 418
324, Apg B IR, 66 I b Ber B AT i
), BATIMAES mL, HUikE, FHWk 4 i o 25
I3 B AL AN, $EEUMRNA, ~70° CLRAE. HRELn
53 Bk R T DO A=A A R =17
TRIZOL"Reagentl#y T"Gibco BRLAH]; =& H
ftn IS ) R b A T RO T L Ak
SR A F] AL ANTP, DNA Markerl# E 52 424
THREABRAF]; M-MLV Reverse Transcriptase, Tag
DNAZAE HPramegar=ih; 51t LAt TH
Ji. ACER ELEE VKR = B 0L, PTC-100F406 31
1%, GE-100HLKA, 4 H BB g R 48, 540y
JIERETHEE.

1.2 7 ik

1.2.1 BRI 53 9K FIMorsondié Hi 132,
o3 VLRI UM R 3 A A LB B A AR SR B
PR By 3. BT )
LA 27 1) e Rk 0 T, TS A AR 4 PR o2,
2R EFPIR, B8, HIEH, B BEAE S A
HII1/2, IRE R AE A, o B AN AL AR (1T 90) %%
B A 40 P S R 0 B 5 R AL 2 e R A%
L2, s B AN 2/3, R TR AR AT, R
FIER I, KANA—, 5] WILRE 15 5
TINS5 AN S 7R 1 2 (TR R A W i S 7Y
B2, A2, AN b 4 i i o,
MR B =P LB 2R, b R 40 AR Ik 3R L, IR
WKL Hll, KA, IREEE R TS
W, A7 15 R BLTRIR S5 46, 28 1 S RS AR 25N
A28 200 AT 28 PR 40 D, % 12 1
R AR Rz, AR R, AN SR A
1.2.2 ERNAFZIC 7209k 40 M 5 35 40 25 B
A, i1 mL TRIZOLIXF, 44
WIFIREURRNA. 10 g/LE AR BB vk ko
28 sFI18 sFAk; FEAM O AT E M RNATY
S NAUTE, A /Ao EAE N 1.8-2.0, BEWIERERNA
JTE AT

1.2.3 ¢cDNA& & VK ZF: 5XBuffer 5 pL,
dNTP(2.5 mmol/L) 5 pL, OligodT(10 pmol/L)
1 pL, M-MLV 1 pL, SARNA 2 pg, DEPC/K 4 &
MAKRR25 L KNS H:42°C 1h, 70°C 15 min.
1.2.4 PCR¥ ¥ ZMCHR[2-6]1¥ 11514, IFAE
GenBank F#FATAZXS, W& B-actiny HTES
] P HLO 4 [P FE (R 1). CK2055 158 PCR.

WA # 5

A B ART-PCR
# Oy ik, K K
B & S R
P CK-20, GST-r,
hTERT, Survivin
A Skp2#mRNA
Fik, ARK XK
9B E A e tg
T F AR LY.
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=l
KE (bp)
CK20 A:5'-CAGACACACGGTGAACTATGG-3' 370
B: 5'-GATCAGCTTCCACTGTTAGACG-3'
C: 5'-CTGTTTGTTGGCAATGAGAAAATGG-3' 303
D: 5'-GTATTCCTCTCTCAGTCTCATACT-3'
GST-r F: 5'-CAGGAGGGCTCACTCAAAG-3' 354
R: 5'-CAGGTTGTAGTCAGCGAAG-3'
hTERT F:5'-TTCCTGCACTGGCTGATGAGTGT-3' 329
R: 5'-CGCTCGGCCCTCTTTTCTCTG-3'
survivin F: 5'-GGACCACCGCATCTCTACAT-3' 350
R: 5'=GCACTTTCTTCGCAGTTTCC-3'
F: 5'~AGTCTCTATGGCAGACCTTAGACC-3' 500
R: 5'-TTTCTGGAGATTCTTTCTGTAGCC-3'
B-actin F: 5'~CGAGAAGATGACCCAGATCA-3' 240
R: 5'-“AGGGGCCGGACTCGTCATAC-3'

ZR Elk7)=27]

skp2

GST-n. survivin/x NAAZ: 10X Buffer 2.5 pL,
dNTP(2.5 mmol/L)2 puL, MgCl,(25 mmol/L)
2 uL, By FUHESI#(10 pmol/L)#1 pL, Tag
DNAZAHE0.5 pL, cDNA 2 pL, /KAh k&R
%25 uL; RMNA&AE: 95 CHIAEYES min, 94°C
45 s, 58°C 45 s, 72°C 60 s, 32MEFL, 72°C
7 min. BFLCK20%E 158 PCR=“H)2 nLEAT 552
RN, R K& L. hTERT R M A &R:
10 XBuffer 2.5 uL, dNTP(2.5 mmol/L)2 pL,
MgCl1,(25 mmol/L)1.8 uL, k. Ry
(10 pmol/L)#0.75 L, Tag DNAE 4Ti§0.4 uL,
c¢DNA 2 uL, /KAMNEE R R25 pL; [N 5A:
95 C A ES min, 94°C 45 s, 60°C 45 s, 72°C
60 s, 32, 72°C 7 min. skp2. B-actin/x
W AKZ: 10X Buffer 2.5 pL, dNTP(2.5 mmol/L)
2 uL, MgCL,(25 mmol/L)2 pL, k. FiF514
(10 pmol/L)#1 pL, Tag DNAR&H0.5 pL,
cDNA 2 pL, KAMNERRE25 pl; KV AL:
95 CHiAMES min, 94°C 1 min, 55C 1 min,
72°C 2 min, 35N, 72°C 10 min. =4 F
20 g/LIFNEREEEIR ALK, AL 458 44 (4(10 mg/L)
Jii, MBI g R G0t H 1 F UK A& AT 04T

St AR A A K HISPSS 10,05k 14k
H, SR A 56

2 #R

2.1 4MA £2CK20 mRNAK A K7y B
h189.3%(25/28), Mitipg i HE AN SR 3 AR 24 P
HT5%(6/8), MJ i 5 AN it B0 A= 20 [ 1k % R

250 bp 240 bp

1 B-actin.

303 bp
250 bp

2 CK20 mRNAZRIX. 1: Marker; 2, 3, 4: N

61.1%(11/18), &1 KA FHPEZ 4 63.6%(7/11),
I 21K (P>0.05)(3R2, K1, 2).

2.2 $ME GST-n mRNAK K Kz 4l pH MR
F75%(21/28), M v T FE AN i Y 38 A 2 [
HSE62.5%(5/8), MiiRg i e AN LR 38 A 2 B 1
66.7%(12/18), R EKWA54.5% MM, EHA
40% 1L (P>0.05)(#2, KI3).

2.3 4 F sehTERT mRNA & ik 2861 K fiz e &
HAH2301 4 AIMhTERT mRNAEIL, FHTEZR
h82.1%; Mytde v HE B8 AN S AR B A 21 B 1 2k
87.5%(7/8); WJR 7 o5 AN ML R 18 2 20 1 5% 1 JEL A
A PHAME R AN HE27.8% 9.1%; IEH 41471
k. KM i 20 B Mg v i R A i 7R 4 A4 40
55 A A4 2 18] 22 531 B 25 (P<0.005)(3K 2, [€]4).
2.4 9A fesurvivin mRNA&GE KW 2H BH P %
JT64.2%(18/28); JIfsRd B BEAN ML AU AR 2 A 4
il b survivin mRNA, PHMH: 3 50%; Mg 425 A
BRI 2 B PERTE H R 11.1%, RPEE N M
IEH AR WRIE, ST 0 W K 4l 5 i
Jog P S AN R E A JE 00, SRR R AN
SR R B IE R AL A 2 0 (3R 2,
K5).

2.5 $}JE frskp2 mRNA K Kk AKSZIAT53.6% K
Jpgie 5 A0 % iAskp2 mRNA, R b
AN M IR 38 1 R e B R AN S 2R 8 A 2 B 4 )

www. wjgnet.com



. F. RT - PCRERAZREEEINE IR D SIRCIEHR

283

CK20 GST-n hTERT survivin skp2

baxi] n PEMEE PBMER POMEEL PBIMER  PEMEEL POEER POMEEL PEMEER  PEIEEL PRI

(%) (%) (%) (%) (%)
N1 28 25 893 21 75 23 82.1 18 64.2 15 53.6
RSB AR 8 6 75 5 62.5 7 875 4 50 3 37.5
fRERR SR ERAUB A 18 11 61.1 12 66.7 5 27.8 2 111 6 333
ediadT o] 11 7 636 6 54.5 1 9.1 0 0 3 27.3
IE® 10 2 20 40 1 10 0 0 3 30

1 2 3 4
250 bp 350 bp

250 bp 354 bp

B 3 GST-n mRNAZRIA. 1: Marker; 2, 3: EF;‘—,?H, 4: jﬁﬁ%ﬁéﬂ

1234567

329 bp 250 bp

4 hTERT mRNATRIA. 1, 2: KIZi; 3: =B, 4, 5:
RSB, 6: 2 EIA; 7: Marker.

I37.5% 33.3%, RAEE A FIE R AR
PR #h27 3% F130%(P>0.05) (%2, K16).

3 11E
KW A RIER N2 LR ZH B
B R e A [ Py b NI S A XA I
rhRE BE A A0 R I S SR L R 2k 1) AR Ak, IR
HAER W T8 O R X vT gt AN FL I A,
XK i it RS WA B2 . M RT-PCR
TG H R Al I “BRAEPE” SERNA. PR, 1
FEIE P RERN AL Y€ Rl 45 A2 15 fERf T 5
R, ER IR “hR&” MEERNA
N LA IR o S P 2 2R e

41 o ff 5% H (cytokeratins, CKs)/& 4L
B AL T T4, 4055 2 iit, CK20 mRNA
VE R —Fh AU L N, 1 e B Soeth er al”

www. wjgnet.com

5 survivin mRNAZRIX. 1: Marker; 2, 3, 4, 5: K.

500 bp
250 bp

6 skp2 MRNAZRIXA. 1: Marker; 2, 3, 4: K7,

FH TR0 K fi i R v W i 4 e, ELE I R
H = S k. Funaki ef a/M'CLCK20 mRNA K
B DRLRSL 00 & ot v £ K s A B, A Ok A R
K R . Zhang et al' "R ERT-PCRIE T
58191 K e FN 4745 18 Jid £ 5 A0 A AL, &5 PR IR
SEKCK20 mRNABHYEZR 4351 4144.8%(26/58)
H142.6%(20/47), 52 S I PE 248 15 51169.0%
H174.5%, 164 1E & NAME AR WKL, A4
FART-PC RS W & & il 5 i 16 b 988 41 it CK 20
mRNAR L EHUE . R, J7 8] 5
(1), HA B IR S ARTT, FRATT 5L 50 25
B K W B ShE ICK20 mRNAFHYEZR N
89.3%(25/28), Mty i H 8L AN HL 411G A S Pk
75%(6/8), NRIR I FEAS BRI A 2 A 1 S AL
FHPE A 61.1%H163.6%, 1F 5 4 A 201 &1k, If
HAHERR T S50 A 5 ) )T K 41CK20
mRNARIE 5 I h B A G A | R 4%
JEEAS LRI A R 56 P R PR AL T A Sk 2
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5 IR A Z 0], AT Tk CK201E A K i
GF F AR RS AN 7855, AR K Wi S 3
A= PS5 1A W A 52 75 X Bustin er al'
i R R, Wl R R R AR i R
G ARHT AT HME L CK20 mRN A4 H PP
i, A, 759 H CKR201E Ay K s o Wil i 431
PRIC R TC R I, AN LU R W 41 20 S vk
TERRIN 4518, Schuster er al' B4R H A ASBE
X 7rCK20 mRNABRICAE 5 &K T e 40 i
I 2 R T IR 2R G0 0 = L P 3% 119 3 1T 4
IS AEC Ak 3 B PRI AR S 98 400 B 1 400 11 B — 45 DL
HOR AN ARSI 2 11, 55 K AT e R AR il A
A AR &% R o e 4 1.

AW k-S-# # M (glutathione-S-
transferase, GST) &ML H AL 28 B T K
(glutathione, GSH) 536 L ) i &5 55 (1) — 2K 1
R, GST-n#li A 5 e R B b)), o st
Pl AT A SR A 1) K o R 98 B oK T i 41 R
GST-n ik B v TR RS 4L, Ul W B
Ji B R 4 f g A SR AR T, A
GST-nth B #i 7t 5, NN GS T-rnjee— P Ut 1
S ST A bR B Y. ARG S T-nik
HRISAE R IE W JilE . B AT &Ik (transitional
mucosa, TM). FEHAF B @R 7 ILGST-n
X R g RS W L. — AN GS T i
B S S PmRN ARIE S 547 K, GST-n%
BRI, S BUR A T LA G 5]k 4
B, R S GST-ndk H R 1A, KIAGST-nlH
IR 5 R ARG Bush Ty, #oT1E R
S AR IR bR R T, G er alt" LU 0700
&b My i 58 A R IR EL 0 PN G S TG 2k 1A 7
ST, 4 JL AR W & e SE A A Ak R A0 P P A
A1 Z3N GSTIE AL IE 7 41238 BTt e, i
Hk a0 N SR A GS TIE AR A 5 TEAH
K. AT RT-PCRA I K e 138 41 J4 L GST-e
mRNARIL, BRI AR &2, (A B
ZE. AT, FRATTR AL 414151 BH 4 Rk [ PCR
FEIA T S IR TY, BEARN FH A EEPCRE 15
SCK AR, TGS T-ndEAk 247
15, i Z 4% 5 A2V ek, AR K2 W
(14 5 F 52 21 B 161,

ui R (telomerase) & — Pz I R A
A, FHRNAFURE RIS 4 10 8 (A3 35 R R %,
AE LA A 5 RN A BB A e (DN A 42
FEB, A 30 5 S . N b g 4 2Dt 34N W
PR ALK, B RIEER N A(hTR) i b i A1 5%

K H (telomerase associated protein 1, TP1)Flif
LB (AL S5 1 IV B4 (human telomerase reverse
transcriptase, hTERT). 40 il 7k A=A 2 g & 2F
(R BE At 5 | e T8 G R 4 L P S Bt o R il (1)
AT R IR, MTh TERTHE A A A2 i bor i 14
(1 B S DR 2212 P AN ST R W, it s
T B h TERTHIRIEAT — DL P-FAT IR K
AP In S BoR, hTERT S 14k it i 5%
REY), FHAmEHRAL . mALTREE
IR Dk, HEWThTERT RIS 2 H AL F)
s AR T R rh ) I S Lledo er al®W
HqRT-PCR(real-time quantitative RT-PCR)%}50
181) K P g K8 RS O 491 Akt e 75 RS 4 J If ofn. %
hTERTHE KA AT & =00 Hr, 45 0% 7 3.
W7 V2 5 T e R A I 1 R R R
P32 98%FH64%. IX A 45 H g (K AR AR A1
LWL T ¥ )ik, Shin et al*HIRT-PCRYEH
S B ANH MR b TERT mRNAKIL, [RIFE
INAAMEMhTERT mRNA ] LA A B 2 W
S FhRC). AR, K &R o
JEAR AR SR A IhTERT mRNA K%k
WS e 1 R AR B AN AR A L R AIE
WAL, TP (B 75, hTERT mRNAZE IR
I 1 BE AN LR A A v A 0, R R
FEEAS HL R 38 A v B AR S A, E IR S
KW AR i R i) — S B L. FRATT I 45
WAERT-PCRALIAM ) ILhTERT mRNAZK LXK
Jgs B WA B . BT NE, 7R IR NS
A0 Sk AN AT — 2 S hTERT mRNAKIA,
DR, AE S K 9 40 B 23— B ac ) BRI 8 38 A
g 7855

AEAF R (survivin) 25T & IR —Fh gi
s 111 P R O =207 o VR Y S N R A e NI
VAL, FE SR B IR AR IR A
HARIEAL, A A BRI AL 2R, AL A A i
A, W g ekik. 2 N A1l
FIPCRETIH WL IR Msurvivindil, RILEEA
A7 A TR R S P A (R R A, A R i 4 2R
Tisurvivin A (K BH % 4 34%-100% A 5502,
survivinf{FRiIATE K ) & A H — e EH,
[FIF, 5 T - K g 2 (R A AR B3
FHORPH. BATTA SR T 2841 K e i, 43 18451 4F
JE I # 15 survivin mRNA |, BHYE 2R 464.2%; IR
HRER AN IR A 2 AT S0% FH R IR 2 R AN i
T AR 2 BHPE R SR 11.1%; 10 28 M B A4 A E %
ZHTosurvivin mRNARKIE, 51200 K
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A5 g v AN ORI AR 2 e 2= ), B R
BREEASIIIE A ] L RV A SOE B R 2=
523 . Kawasaki er a/™ "%} B 7 20 23 7 511958
AN A I BHFR A P survivingR IA T DL AT,
S5 R RIAE R A ARER A RPER . &
FERGAEA RYERRIE . B W surviving ik Bk
TR0, 2.3%, 52.4%, 63.3%. Al I, survivin
TEg A rh i) ikt — ANk i i A, B A
96 A 60 S PR R (R R, LR AR B M T s, Ut
Wisurvivin AR R BT 51092 W v A
(8. #HE er al VR ILAENAME L5 EL40 AT
survivind& R slios . IS4, AR SE5 K
SBF AN E I 2Rk ) survivin mRNAJE K H T
PRI 4n I, 38tk B TR R S B S
B 5 R TS A PR A P, 5 R P R,

20 M S AR AH < 81 112(S-phase kinase
associated protein 2, skp2)/F K NZF-box i 1%
TR — B3, AEVE 22 40 R B0 42 R 1R 2 3R A
SCED KR g A POk B0 e 1 U R AR
N2 55 40 i S R i . B N AR 2
FUHR R IWAGAE I Jed 2 2 b sk p2 R 0 2 AN ]
P s, S s ) kAR R TS DA
KRBT Ay SL D (M e BRAIAE T AR R
M, Kl d i skp2 81 1 AmRN AR A 5.
PR SER, 78R g B A AL skp2 mRNA
IR G AU, T NS L IR Rk,
A] e AERF IE W A AR DR s

16K W g B A R b SR 1 AR
b ic A2 e — I I HE 1T A S B s SR AR, Al
SR A, A A RT-P C RAS I 41 J# ifi.
hTERTHlsurvivin mRNA {12065 K i (1 5 1]
Wi = . (BEhTERT Msurvivinfg & ik X
e WIS W IR 2 AR bl A
5T,

4 BEH

1 Solmi R, De Sanctis P, Zucchini C, Ugolini G, Rosati
G, Del Governatore M, Coppola D, Yeatman TJ,
Lenzi L, Caira A, Zanotti S, Taffurelli M, Carinci
P, Valvassori L, Strippoli P. Search for epithelial-
specific mRNAs in peripheral blood of patients
with colon cancer by RT-PCR. Int | Oncol 2004; 25:
1049-1056

2 Wyld DK, Selby P, Perren TJ, Jonas SK, Allen-
Mersh TG, Wheeldon ], Burchill SA. Detection
of colorectal cancer cells in peripheral blood by
reverse-transcriptase polymerase chain reaction for
cytokeratin 20. Int | Cancer 1998; 79: 288-293

3 FralH, EE, 06, ARG, PN, KBl RT-
PCRERAMGST-n mRNAREIL. hE PRI

www. wjgnet.com

10

11

12

13

14

15

16

17

18

19

1998; 25: 858-861

Yan P, Saraga EP, Bouzourene H, Bosman FT,
Benbhattar J. Expression of telomerase genes correla-
tes with telomerase activity in human colorectal
carcinogenesis. | Pathol 2001; 193: 21-26

Sarela Al, Macadam RC, Farmery SM, Markham
AF, Guillou PJ. Expression of the antiapoptosis
gene, survivin, predicts death from recurrent color-
ectal carcinoma. Gut 2000; 46: 645-650

T, ESCH], iRtEDE, R, oM, e, B
T Sk AR A A b Skp2 A Zk M HIR AR
X EPRIGIGANE 2003; 21: 54-56

Ahmed FE, Vos P. Molecular markers for human
colon cancer in stool and blood identified by RT-
PCR. Anticancer Res 2004; 24: 4127-4134

PVELRE, B0t KM A SN R b AR P 167
cyclin DIFRIAMIGRE Y. MEEREENR - Bk
2005; 33: 9-12

Soeth E, Roder C, Juhl H, Kruger U, Kremer B,
Kalthoff H. The detection of disseminated tumor
cells in bone marrow from colorectal-cancer
patients by a cytokeratin-20-specific nested reverse-
transcriptase-polymerase-chain reaction is related
to the stage of disease. Int | Cancer 1996; 69: 278-282
Funaki NO, Tanaka J, [tami A, Kasamatsu T, Ohshio
G, Onodera H, Monden K, Okino T, Imamura M.
Detection of colorectal carcinoma cells in circulating
peripheral blood by reverse transcription-poly-
merase chain reaction targeting cytokeratin-20
mRNA. Life Sci 1997; 60: 643-652

Zhang XW, Fan P, Yang HY, Yang L, Chen GY.
Significance of detecting disseminated tumor cells
in peripheral blood of gastric and colorectal cancer
patients. Zhonghua Zhongliu Zazhi 2003; 25: 66-69
Zhang XW, Yang HY, Fan P, Yang L, Chen GY.
Detection of micrometastasis in peripheral blood by
multi-sampling in patients with colorectal cancer.
World | Gastroenterol 2005; 11: 436-438

Bustin SA, Gyselman VG, Siddiqgi S, Dorudi S.
Cytokeratin 20 is not a tissue-specific marker for the
detection of malignant epithelial cells in the blood
of colorectal cancer patients. Int | Surg Investig
2000; 2: 49-57

Schuster R, Max N, Mann B, Heufelder K, Thilo
F, Grone ], Rokos F, Buhr HJ, Thiel E, Keilholz
U. Quantitative real-time RT-PCR for detection
of disseminated tumor cells in peripheral blood
of patients with colorectal cancer using different
mRNA markers. Int | Cancer 2004; 108: 219-227
Sk, 7%, mEE, WG, BN AT
A AR GST-n 5 p53 & L FAII R A, MR 55505
S 2002;18: 517-518

BN, EFEIE, SR, skl BURE, FEF K
a5 R RCEA R GST-nhi R #E. Fril i Aes
1996; 4: 312-313

Morrow CS, Goldsmith ME, Cowan KH. Regula-
tion of human glutathione S-transferase pi gene
transcription: influence of 5'-flanking sequences
and trans-activating factors which recognize AP-
1-binding sites. Gene 1990; 88: 215-225

TAEE, BEEE, FEAE, IR, Sipm A S MAMm
IR AN GS THE AR R I ERTFSY. iR
PR 2000; 27: 356-358

Nakamura TM, Morin GB, Chapman KB, Weinrich
SL, Andrews WH, Lingner ], Harley CB, Cech TR.
Telomerase catalytic subunit homologs from fission



286

ISSN 1009-3079 CN 14-1260/R

BRENBHATE

2006 E18328H H145 B3

20

21

22

23

24

25

26

27

28

29

30

yeast and human. Science 1997; 277: 955-959
Horikawa I, Barrett JC. Transcriptional regulation
of the telomerase hTERT gene as a target for cellu-
lar and viral oncogenic mechanisms. Carcinogenesis
2003; 24: 1167-1176

Hahn WC, Meyerson M. Telomerase activation, cel-
lular immortalization and cancer. Ann Med 2001;
33:123-129

Colgin LM, Reddel RR. Telomere maintenance
mechanisms and cellular immortalization. Curr
Opin Genet Dev 1999; 9: 97-103

JIIA, TSP, B4 KBEhTERTRIP16% 1%
SRR SR, R AT R 2002; 10:
12-14

Niiyama H, Mizumoto K, Sato N, Nagai E, Mibu
R, Fukui T, Kinoshita M, Tanaka M. Quantitative
analysis of hTERT mRNA expression in colorectal
cancer. Am | Gastroenterol 2001; 96: 1895-1900
Nowak J, Januszkiewicz D, Lewandowski K,
Nowicka-Kujawska K, Pernak M, Rembowska J,
Nowak T, Wysocki J. Activity and expression of
human telomerase in normal and malignant cells in
gastric and colon cancer patients. Eur | Gastroenterol
Hepatol 2003; 15: 75-80

Suzuki K, Kashimura H, Ohkawa ], Itabashi M,
Watanabe T, Sawahata T, Nakahara A, Muto H,
Tanaka N. Expression of human telomerase cata-
lytic subunit gene in cancerous and precancerous
gastric conditions. | Gastroenterol Hepatol 2000; 15:
744-751

FE, T, BEE &R IR S hTERT
FERFFK. HFE MR 2004; 12: 2280-2282
Yao XX, Yin L, Sun ZC. The expression of hTERT
mRNA and cellular immunity in gastric cancer and
precancerosis. World | Gastroenterol 2002; 8: 586-590
P, FiBEET, (LN, GIERE, st Kk X IvE
rh sk (e A PR T ARSI R FIN IR TS . rhfieslls
SMVBERE 2004; 21: 787-788

Lledo SM, Garcia-Granero E, Dasi F, Ripoli R, Gar-
cia SA, Cervantes A, Alino SF. Real time quantifica-
tion in plasma of human telomerase reverse tran-

31

32

33

34

35

36

37

38

scriptase (NTERT) mRNA in patients with colorectal
cancer. Colorectal Dis 2004; 6: 236-242

Shin JH, Chung J, Kim HO, Kim YH, Hur YM, Rhim
JH, Chung HK, Park SC, Park JG, Yang HK. Detec-
tion of cancer cells in peripheral blood of stomach
cancer patients using RT-PCR amplification of
tumour-specific mRNAs. Aliment Pharmacol Ther
2002; 16: 137-144

Ito T, Shiraki K, Sugimoto K, Yamanaka T, Fuji-
kawa K, Ito M, Takase K, Moriyama M, Kawano
H, Hayashida M, Nakano T, Suzuki A. Survivin
promotes cell proliferation in human hepatocellular
carcinoma. Hepatology 2000; 31: 1080-1085

Kato J, Kuwabara Y, Mitani M, Shinoda N, Sato A,
Toyama T, Mitsui A, Nishiwaki T, Moriyama S,
Kudo J, Fujii Y. Expression of survivin in esopha-
geal cancer: correlation with the prognosis and res-
ponse to chemotherapy. Int | Cancer 2001; 95: 92-95
Sarela Al, Macadam RC, Farmery SM, Markham
AF, Guillou PJ. Expression of the antiapoptosis
gene, survivin, predicts death from recurrent
colorectal carcinoma. Gut 2000; 46: 645-650
Kawasaki H, Toyoda M, Shinohara H, Okuda J,
Watanabe I, Yamamoto T, Tanaka K, Tenjo T, Tan-
igawa N. Expression of survivin correlates with
apoptosis, proliferation, and angiogenesis during
human colorectal tumorigenesis. Cancer 2001; 91:
2026-2032

B, MERE D, KB INEIEL, SRIRAN, X, X, Il
B ASMEIME G s urvivinds R EE 505
FZIIER G SH BB R. EMILs- 5EDY
FHPERE 2004; 31: 924-929

Shapira M, Ben-Izhak O, Linn S, Futerman B,
Minkov I, Hershko DD. The prognostic impact
of the ubiquitin ligase subunits Skp2 and Cks1 in
colorectal carcinoma. Cancer 2005; 103: 1336-1346
Li JQ, Wu F, Masaki T, Kubo A, Fujita ], Dixon DA,
Beauchamp RD, Ishida T, Kuriyama S, Imaida K.
Correlation of Skp2 with carcinogenesis, invasion,
metastasis, and prognosis in colorectal tumors. Int |
Oncol 2004; 25: 87-95

Wl R A B AW Wik KT

www.wjgnet.com



