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Abstract

Hepatocellular carcinoma (HCC) is characterized by high morbidity, mortality and poor prognosis.
In order to control adverse clinical outcomes and improve early diagnosis and treatment, we must
deepen our understanding of hepatocellular carcinoma at the cellular level. CDT1 plays an impor-
tant role in the occurrence, development and prognosis of hepatocellular carcinoma, and is ex-
pected to become a potential biomarker of hepatocellular carcinoma. This article summarizes the
function of CDT1 in the initiation of DNA replication and its role in tumorigenesis and develop-
ment, with emphasis on the expression of CDT1 in hepatocellular carcinoma. In addition, the basic
principle of Gd-EOB-DTPA-enhanced magnetic resonance imaging and its application in the diag-
nosis, differentiation and prognosis of hepatocellular carcinoma were summarized, and its non-
invasive and quantitative methods were emphasized. Finally, we speculated the correlation be-
tween Gd-EOB-DTPA NMR and the expression of CDT1 in hepatocellular carcinoma: as a non-inva-
sive method, Gd-EOB-DTPAMR has great application value in predicting the expression of CDT1 in
hepatocellular carcinoma before operation.
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1. 51§

JHHg e A B NP DL R R, A ERIMR AL AR E SR DU A, HHh 4 e (hepatocellular car-
cinoma, HCC) 2 5t i UL AL, 2 (5 FFRE 1) 75%~85% [1], F4EA — - LA L rm il fgET R A E[2].
DRI, PR ATY 2 7 T I N IR R () FE K o Bl IRl A W 2 S AN RN S gk e, AR T
BN MR LA PR RAE, FRIIAR. R B AL WA R LT )ik, & R
I e 75 N R 2 EOEME R B T M 2 —

Z Uit Ry, CDTL A2 5 DNA EHlEGHVFRTE T, SHERRAE. REKA RGN,
B HECAEAE R AR E[3] [4] [5]. A1, HETHEH RSB T P2, BT
AR R, AN RRIE6] [7], 1 H XA 72 1 45 s & AL TR GRG0 Bk, ff
F— M IC 8 B 7T EAEAR TR CDTL 3Rk, vl LICNIRIRIG ST J7 R HIHITT R BRI AR

£LZEMR —4M(gadolinium ethoxybenzyl diethylenetriamine pentaacetic acid, Gd-EOB-DTPA)E N—FTC
B AER BRI TV, O 2 R TR 2T [8]. A SCHEIA T CDT1 K& Gd-EOB-DTPA MRI
T JH-H e 7 T RO Tt R, AR P 3 IR SR T SR R B

2. CDT1 Bkt R
2.1.CDT1 £ DNA E#l @b X EEEER
DNA & #l¥ v] G T4 PR, TR PR EEAN 4 R H 78 5 40 i ) 3 R s e & 10 [9] [10].. A% 4
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HE i DNA R REZ MR AR SR . &Y, iR &4 (Origin recognition
complex, ORC)H.#25 DNA E Hilfi7 545 &7 i ORC-DNA, #RJ54H3E CDT1 Al 73 %45 3 6 (CDC6) T
I HTE SR (PreRC), #F— RN ik 4R (MCM) gk 2 4y 451 F[11]. ORC. CDC6. CDT1
AT MCM 1EE HIFFLE R B FEVE A Ok 7 DNA SHIAG Fedtir . i B REyLHR2 2T 8 5 CDTL
TE 20 A BA R v 1 B A UK [12] . CDTL i B Rk A i (R AR — AN A A BA N B2 &2k, DNA (1)
TRMZ, SEMMIKETY, R, 200 SRR 1 CDTL 2RiE M40 2 Il DNA & it
FA[13], FEEAGIET:.

CDT1 (Cdc10 dependent transcript 1, Cdc10 ki 14 4% sk Kl 1) /& — 65 kDa & 1 i1, £ 5 F 546 25k
B, RN, HEEERGE I S W25 DNA HIERGVFAT N 72 —[14]. WFRRV[15]: EHET
SR, NS CDTL ZhEErE4uMu & B GL BIvEER, WirE S WITFia/5 WS FR%, 76 S 5 G2 MR, 4
JUPHRIMIAR)E 1 CDTL 78 G2 Wi F A 7T 5] & DNA i & 5 #iI[16], 317 7T 6 5 B4 i & AE Sk 4k,

2.2. CDT1 FEREF I FRIA

TR T DNA S i 18 42 of o o 56 R 4H Py A 1k LA B 0 L [12) 0 S5 A /T T 4t 66 R 4L A s 1)
B FE M, AR R R A . CDTA ik R IA TR v] Rld it 5 S0 DR 4H AN A e i S5 80988 14 & 2E » Miichalis
SE[17)E LIPS hCdtl MRS E Y. iRl CDTL B, f HAEw T g i b )i ik, 2xgeid
AR TP bR, S T BAR 2R MR TT R R

FAEWRERY, CDTL{EVF 24N & bRk m T IEH/KF[18] [19], 4n: FiZIIR4ip+ CDT1
(R Rk T AIERE . 1R2E. IPREEFEINEE J1[20]; e/ NG hid ik CDTL, S E AN 3t
BRI AN G AR AT EVESEIN, A TiE A Re[21]. KT, 456 Cai S5 [3]H)— UK & A 3L Hd A ol &
I RARAS [ AT 3. CDTL AMYAE SR &M R (HCC) Hh 3% i ks, i EL Lk R FE AR v T oA e
4ifM; i4h, CDT1 SEBFRIHRHESH. 2. WIGE AR PFEIRRRE R EM R, HemRARRHE
AR fJh, CDTL JER R4 525 3] LM3 Al Hep3B N85 . IR ARZE, il ik NI (e k1
F o Yu S5 [5158 I IABUAHE C I 28 23 A AR 1 5T - 25 B BAR 0 Ak U AFP AHSCAEIRR B4, 53R KR
Pl CDTL 7E A AN AE A WIbRic 5 AFP JE DR 7E T AN s 4 23 rh 3308, i X Se A= Wbn 540
YE 9 AFP [P 78 0T REAA BT 58 k6 (0 FFF 40 e X R 2 i . DL B2t BB, CDTL fE{2 i HCC Bk
AR RAEEER, N e bR EPRNE YT HE R AL TR L

3. Gd-EOB-DTPA fERF#2 75 H BI R FH IR
3.1. Gd-EOB-DTPA HyE A =T

ALZERR AN AT A4S ST R AL i (GA-DTPA) S5 My JL itk s N i vas v ) EOB 3 [4] 2 8 4 Y
% (ethoxybenzyl, EOB)JE BIATAEM[22] . 543 A0 £E ML 5 A ANTE] 5T 8] B 114 248 Jfa 13 5% 77 AN /], Gd-EOB-
DTPA HEA XN EERIER[23]. LFrlkiEH 5, 296 50%HF il EmraN e Fikis £k 1B1
(OATPIBL)AE NI iz Z ik 1B3 (OATPIBI)# A 1L LR M AT 4H i 24N, 24 )5 4 s iR IE
F/INE I Z 25T 25 1E R A 2(MRP2)HEME RIS 288, T 50% 0] (5 A HEME Bk . 4025845 AL —Fb
HEMESZ BN T 28 5 — R AT A0, WUHECE Thak A . M F B E & o Ll A H . AR T
FJE KL 10~20 min J5, IE5 FFA0 BRSO RA SRt LEFIIR BIWEAR, B S5 7 B A2 oA T I A 4 5,
BEE T W IR T RE A AR 00 IR o AR 4 A6 T SR B R, BAHRE 5. Bk,
Gd-EOB-DTPA 1§58 MRI — 75 i R 2 @ LA ) sh A G it D e —— P ALE B R SR R Sekr
&% (Hepatobiliary phase images, HBP)——# At AT 4R i Th fEfS B [24] [25] -
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3.2. HCC W2 ot

2R BRI ) R AR 22 1 T 2 BRI A, (B 44k 2 R A 0 B o ) R 32 R R AR R Y AR
45 (regenerating nodule, RN). &% 7 A~ 4L 71 388 4= 255 (low grade displastic nodule, LGDN). = 2% il A~ #L 74
1 2E 2575 (high gradedisplastic nodule, HGDN)IZ i & & 4 5-#11¥ /)N & (small HCC, sHCC), & A
HCC [26]. =K E AN R 251 8 A 40 M e 8 T = i g8 FFes, T 78 S0 284 ) S B 1 S B B,
AERNSIIKITRIE 2, RE RS ARk . ey, BAT SRR R Y HCC 788 MRS IR BB R I A sh ik
HIER Sk, TTEKECE AT AR T 1 SO L OB RR IR D B R T . Bk & xS it g
W HCC e R, (HMEDUAS <2 om /AL [27]. Gd-EOB-DTPA 3 Sl L 4R s AR AN (H mf DASR {1
BASG s B T M3 J1 22 P REARARAE, T HLZR 5 Bk 5 20 min J5 R AR 2 R S R, 2 W
Z AR AR, JCHEH T<2 cm KR AE[28]. ZAMWFFIESE, £/ HCC i,
Gd-EOB-DTPA 145 MRI % MDCT. HoAthxf EEFIHE 58 MRI Sk H 50 s i) R, e R I T 22 50 BLIH )
WAk IF SR s Wik R PR [29] [30], A AT il REE— PRI IIB YT

3.3. Gd-EOB-DTPA #¥{# HCC B4 LiZE

o BT R VA HCC GFR B &t (AHAE N —FP A QIR AR EE, 25 5538 A HE IR T e 48 P
WEHE MR SRR, BT B <2 om iR IR [31]. T =& ## % Gd-EOB-DTPA HBP
G5 R HCC AR FE 2 ARG AT I 7, DA JE G (1 S5 AR 7 57250 HCC 0 AR FE AT VT
fili o

LR LN NUE SIES I, W& IR HIAE XS 5 58 B (RSI) = SURKL/SERHF AL, XA F 4k
FEEEY) HCC (1) EOB-MRI FFAHEIE SHFAEREAT T B0, 258K HCC FHIEH] RSI S LR
BRI, MR o R R R, BRI RS S it e, 7Em. . K5k HCC & 4R 2 7
HA G5 (P < 0.01). Yang Z5[33]%: T #Fh EOB-MRI A FHE (235 1) HBP %15 5 F1 LR-M 432K)
LG AFP ZKF4& H AR FT HCC 7346 P43 158, Fi0I 73 BOAE I 2R A iE 8 | (1) AUC 1T I£ 0.802 #110.830,
ZBY REHER TR AR RTS8 HCC, DRI AT ReA B T4 S AMEAIR T TR 3. Peng 45[34]MI& 44 A
[F] 7 AL FE B HCC 4T Gd-EOB-DTPA Hij 5 i T1 ZEX T FEE (T1d)F1 T FF3(T1d%), 45 R K 8 T1d% 2
A BT PRl A 20 R R R, T1 mapping $52 R B 88 YAl 20 i e 70 AR 2 . 25 F, Gd-EOB-DTPA
FFRB AR5 5 55 B S A 26 2 B R bR 5 HCC AMUFEBE Z [ — & ARG

3.4. Gd-EOB-DTPA & HCC W /EHXEE

Choi Z5[35]4)IEFR, 1£ Gd-EOB-DTPA FIYRHUINAL MR G, Rl AN Bk A0 2 0 o
BURIIMIE - FFIE ADC L. BARMIHTFRR ARG I - IR SI HUE SR AE Ron] BeA Bh T 11 CK19
FHE: HCC MR HEVIBR A G R MR R (<2 4F). —LLH 73R W] Gd-EOB-DTPA #5% MRI X T4l L)z MVI
A ERTIANME, PR ER PRI EE . IR R 3850 LR ERAE 58 MV AT fa e R 3=
[36] [37] [38]. Liu £5[39]%} 148 4 4% 52 R i Gd-EOB-DTPA 45 MRI T1mappping AR & H-4 F Rifiiz
N HCC 4T T Rl BPERT 5T : Gd-EOB-DTPA 451 MRI 454 T1mappping 512k &l th i T Rl 1, 4
Jei A 3G JR AIRAE 5 . TLrt-20 min A2, v LG ZHi HCC H Ki-67 1315 . 1 Yang %5[40]
FIWFE 704 T 258 44 HCC B & %W, {44 Gd-EOB-DTPA #5 MRI U 4L EIF & T —ANBEHLAR
MAEAY, T PNIIALAE HCC i) Ki-67 KiK. 4R ER, [MiE AFP 7K. MR K/ AR KRB
Jal s A2 T Ki-67 m0& HCC ARSI ZR . 2B AE TN Ki-67 Rk 7RI R4, ABIT N HCC
BFHEMAEIT 7T S . 4 Gd-EOB-DTPA 145 MR & AH ERRHIE 5 R H #1045 & N IR T
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PRIGERR AN SRR BL, b3t — 253 )
BB NAEAR R KA.

4. BERRE

Ga-EOB-DTPA i3 MRI (T WML LTS5 22 %L REBPRIET T S35 b, S35 — 26 AR
T SRR T B HUR VA5 457 S0 RO AT RO R APHT 7. 7L, S GA-EOB-DTPA b3
MRI Sk U CDTL M2k, B RCRIATAFIE . (5 EI 0L R R T HURLIBE 2 e S o H %
BRECD, SERGMIE, 7 S T
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