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Abstract

Although the treatment methods of colorectal cancer have experienced constant innovations and
development, the prognosis remains poor, especially among patients with advanced colorectal can-
cer. Early diagnosis and treatment may significantly improve the five-year survival rate of these pa-
tients. Colorectal cancer not only shortens mean life span, but also percolates the social economy.
Traditional screening methods of colorectal cancer mainly include fecal occult blood detection and
colonoscopy. Fecal occult blood detection focuses on the sensitivity of colerectal cancer but has low
specificity, while colonoscopy is invasive, expensive and subject to some risk. These two methods fail
to meet the requirements for early diagnosis of colorectal cancer. Therefore, there is an urgent need
for a screening method for early detection and early diagnosis of colorectal cancer in order to pro-
long the survival time of patients with colorectal cancer and improve the prognosis. Following ge-
nomics, transcriptomics and proteomics, metabolomics comes into being as a new “omics” that car-
ries out dynamic, quantitative and qualitative analyses of thousands of intermediate products and
end products entering into a sequence of biochemical reactions, thus reflecting various physiological,
pathological and growth statuses. Recent studies have found that metabolomics had a wide range of
uses in cancer researches, including early tumor diagnosis, staging, therapeutic evaluation, progno-
sis prediction and so on; researchers on colorectal cancer also included. This provides new ways for
establishing effective, stable and reliable methods of early diagnosis of colorectal cancer. This re-
view mainly presents an introduction to the concept and research techniques of metabolomics, as
well as advances in its applications in early diagnosis of colorectal cancer.
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EHWM S ERBIET TEA R SRR, EIWENREE, LEERMSERE, WRATUE
ﬁﬁ ST S AT R UEERT. SERBMUEMAL GG, WtSEFFERERAE.
RAGERBHRETEABERIANAERERE, ERMQNISRME LR ERIK: mEREE
AR, ERBEHAFE—EXNK. XWTTEFAERCLEERE RS HER, HkEy®RE
—MRESERMRI. AHEWSERRE, ERGFERBEELTY, XERWE. SERAE. &
RAUFE. BRRAFZEHNE—1] “d2” RAREASE, ENEMENS5EARPRT LR
P R A AT S I E R B A, WUURMAYARARE. REEAERRSE. R R
LM P BATZ AR, BENE RS, 28, WMETRRTEES, Hhassx
THERBHRTIR, XABRVAN. BR. TRNSERE RS EI SRt 7 . Ao
HHE S E R RS WK R RAE— 4518 .

KR
GHEERE, RW4%E, WE, B

1. 518

45 H 9 (colorectal cancer, CRC)FEMRIMNEHEA 55 2 AL A H WIHIR, (5 &-Fh Irsg BT 51 E A48 T2 LA A
ﬁF%%zu 2007 4F- %2 2008 43 & 43600 f51l4h H i 1], CRC A3 M AET 3wy, (HILHB ik e i 72
G208, JU g AT AR (G0 45 L R tn L1 R I RT DL 5 4 IR AT B 1k 2 EEZJVE’J%ZE T RS R AT
(1) 45 T J2. AL DT B A Bt 15 458 7 -3 BE D7 IR 1] 3~10 4R B[R] 4224278 CRC R B ISR ZE 12 (2] [3], SCHRIRIEXT
CRC ZEEAT KBTI 2, w] DA 3 e 45 B W e A 26 RBU T2 (4] B NHE 53 9P 3 AR 20 1 v
AR PR KT i, SRR A IEAE, B E ONFER KT 50 2 AELS B e A N 58 KR
AL EE N RIETENR: 5 & IR EES B e 50 s N s fegiln A RGEME R . LAt
A — RFPR N BE, 48 FAT 8% RS BB A IR 5 G Ak, 0 S0 IR 1t S5 A St A% 1 = S5 A
PE CRC [5]. AU 2H B Rr ik XU N B LR AT 28 B i g AT IR A o TP U A N TR ER, 2
HARNME LA, I B A G, BIAE T KB RER A, R E MR R
(A 7V S TR NBE[6]. 2T DL BJERE, T JUERESE SO O B s, i iEds ks
A 1%
HATRT “412%%” WA Y. B, EARAE AR A%, RN /Ny AR
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Pt se AR ALy, BRI RO R AT ik AW BB e 3, JLAEImPRER 2% . A0 AL 2 05 T A oK
JZ IR S5 [7] 0 PR 227 B ORI O IR 22 A5 Ak S R RAR S A R, R D . I m
HIFERRIT FT o e LA B0 mRNA TR T, S R PRI 2 o D RE R R I ROA TR O . SR 41240
FEA P RIE ORI e, HlnE AR E Rk, R L E A RS AR A=)
AU AN AR, R S R A, G EIR =R 7T, AT DL G 1 e iR R
FERINL], JCHAE MR KA R e T HI[8] [9]0 AR A S A8 A 22 (O 2% i, 45 () T2 R R AU ) 25 i

BIR IR A S HORIER A R . AR R EILFEE R, R % 25 R R Km0, sk g 2 ix
B, MHERHEA G Z BT R KN ; B, AR A 25 SR R AR 1 th 2 R A = M IR L

PR, AR SR e BB AL 5 Bese o SRV A AR iU A R, A A A L & e i PR

T S RS VIR BT AR, AT DR S THA “ 5 R AR A R IR T& AR K ) 5

W R AP R A B, R RUAEIEAE CRC LI W7 T HL A R A ) S F BT 5 [10].

2. KB

AU 2% AR R 2 5 A A S L T b 3 P 8] 700 B 287 DA T s A5 1 g 1 g & o #fr, HemT DU
T EFE MR TE N I Z MR 2 Wi[11]. R — TRl 2, HE T ERMBLA (. &
VI, KEEAEME B AT 3 SRR %, 2 2 RHABME 74 R B8 & 1 £ A 20 22 B TG R 2
AR ISR T 1998 SEHERIE, AZBHTURI T AR REAS th e AR M [12], BEJE T 1999
£ Nicholson 25 A2 H! T AR 22 HE 22 [13], FR4F Fiehn 28 A 42 1 T RIREROMES[14], W7 “ARigH4 27
PR FFHART . AR 2 ip R R K A7E 1 5% 10 Ji 2 (8], {8 H T AN AR5 2 o A7
ST RL 4 JiRMh, BRI BA ) M S R[15]. R/ 78/ B AR, Rt
RE B RGBS UM S AR e e, 75 WK 5 B 2y M it B B S . H RTRCH A AR 21 2
K 75 14 R T 3 4R I (nuclear magnetic resonance, NMR)AI T 1 73 4772 (Mass spectrometry, MS). NMR
F A% A R T AE R h K REAS B e SRR (AN R SRS IUAR U, HBURMERAIR, RS IRE S = &
WHITTE: MS i AR B35 S A, BRI 5, AR FL 5 e b AN [F) AT A
W, FHr AU R R R R R, EEARSA G - FUEECH . A - ST AR AN gk -
JRE IR S5 [16] o AR 4 2 2% R SO AR 2 75 BA A 1T 43y H AR YRR TR0 2 H BRI 9T, B3 2 48 SR a0 A
CU A8 H oAU ) 5 (G ¥ 9 10~100 Fr) Bt PEFRIEAT R I s 5 25 2 48 S F R S VAR I A P s 9 i 28
KA =P J5 FEHEAT e vE 43 AT [17] [18]0 ANZBARUFZE 2% 1T LU B 4H PRLTE £ 1 0 ik DR /K S 2B e J AR g
2 RUPEID ) ZE 5 [19], F R RE bU 3 R 20 25 R B A 4H 2 SR B 2 2 B SR A CXCAR A 5, A D I ) 40 [ 2 A
HAZERRIEMHLS].

B 20 RN R DR 2 2 OV 8 R R IR T S I i BT v, Lt gl SN T R ) RS . R 4y
B IA S SR TT RN TIN B S PAS TR, HZ D R R s va 9T F-Be[20], 1 AR T K& 1) B 1 4H 2 R
DRI 2H 22 g AE DG BIF FE [21] [22], AR 22240 TR R i A2l 2, AR R mT DA B 4 I S 4B M D, 5 i
o3 20 L A SE B A [19].

3. GEMBERHERE

H TGRS CRC & T ik EARSER Mskle . S5, CREIME SR 2 (AU E X L
R . FEMEE I S 562 il R fec i IR IR 22753, ey ARSAS, AR oAt A% Ge i &y U
SN 54552 - Hewitson %5 AfE 2008 47 2045 1 DY TN Y S8 ik 06 08 A7 45 T M g 0 28 1 B LR JEE S
BEAT meta 7347, 1% meta 0T S IL A IEL 32 TR, 4 ROR NI SR 0 106 1 AT 4 L e 0 A A 1
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NS B AR BE T KU 2D 16% [23]. ANid, %734 Ak, Tk — DR A e ik, 2k
R E(E A 77 5, AT 20 B AU AE F —Pixd S AT S B AR 56, 07 VR AR I Ak
Ty A AR i 4T 3R S AT — e RR R, (BTSRRI L KB i 45 L e R, R R R
BT T AT EZG MR E[24] [25]. BT HBR, =02 —MEERRRAETER R OIRE R, H
I 2R s v IR Sy —Fh AR N HHEmf e (0 2 73k, (A B R, AN RE R ILES I oA
LR, RIS RUHERE AR o sl B e 07 &5 )7V [26] [27].

SE A B SR RS W 5 B S5 TR R () S bt o SCHRFRIE VI 45 B 5 R IR BB U7 mT DA 45 B e gt
TZZPEAIC 53% [28]. BEARGS i o Xt T-45 B MR 2 Wi 697 BAARIF M UR , (R NBER M MEAR .
FRAS S AR N R 5 L™ B ROE (B M AL HA I RORE R AE R 0.1%~0.3%) 5545 s, IANRES V2 N
T ANBEHE[6]. Vining &5 F4RkIE T CT 11 BN BT & IR IR o 13 AR N TR LR LI Se 4 A
H5UREEHBE S G AN — MR L S FBL29], AT VBRI E & fxnt A 45 AT 5% .
Fenlon %5 A3 £ 25 B A N BE R, CT 77 50 N B0 45 17 2 AR, H (I BBURRE R 71%, AN i BUk
HERWKRPMEEERR, WENEEE 1 mm~5 mm 208, HU&ME T %A 55%; 18N EA7E 6 mm~9
mm 2 10 mm BLL, FLEUBME B S R S (4 BN 82%, 91%; P =0.001) [30]. {HIZALE ER S 252 A
B2 2 TR B AR, AANIE A T N A

A (125 B W PR A 25 T BB AN IE G o0 KU N BEEAT O 2, X S2 R PR P UM i
FEAE N RGN T 7 VE AT R I LA IR R R R EOR, I s g FAEss, A% T4 E
Jo e S R A A R PR R T

4. RIEAFESEBETHNA

B A AR 2 R IER N, I S AEAR G 4 22 N I 7E CRC 2 Wi 7 T IR Tt H 2538 22, A2 SCikdR
17 LA CRC B MG WA SR S8 &M S E b A, SEATARUI A Al S o, 38930m
R TT LI CRC FHISWHRALETE R 2 FhrEY . Ikeda 25 ARE B FH AU 41 2 05 R0 25 B e
AR SR IE AR = ZE ), A5 R R ILPRALIA] L-58 TIOR8 267 T PN I S 8 A e v & B A AE
BRSNS B R U N 54.5%~81.8%, RN 6.7%~91.6% [31]. filr, HAZEE LLM
TENARAREEASL T —Fhah B A S R RIS W A, 2SN T 60 145 B B3R 60 {1 i FE K
FEAE, RS AR AT I 5 A T — N 2-FR R TR RAEMR . RIRGTR AL 4 FpQit =4 i 21
BRI WIS A, A (23R8 TAERFE 28 NI AR REBUE . 557 FIHERG % 5128 0.9097. 85.0%-
85.0%411 85, 0%, MMifE MG R EY CEA K CA19-9 [ RERSE | 557 B FIUERER 2> ) 35.0%71 16.7%-
96.7%1 100%- 65.8%7F/1 58.3%; 2 J& FFIRANN 59 44 &5 B i i A1 63 44 fi B 25 I 2 4 B DUk 2 6 i
RUBEAT 7RSS, 7RI ZE b R B | R S FE AR 22 390 0 83.1%. 81.0%411 82.0%. 1% UMl AL % 0~11
W4 B A R 2 R OR, UK E AT HiA 82.8%. InZeid KR ARG I IE JL AT S8k, AT LA
VE N AR ) 45 B e 07 25 - B [32] . Ritchie 5 A7t K ILTE 45 HL Wi £ L7 Hh AR = i AU AN R
KAHENR IR B 22 e, I FLZ AR = MR 25 5 75 45 B W S8 U5 R A, &5 B 2 i AR
U I BBURR A R S [33]. S5 BN CRC my MU R 3%, — Tt o A I 22 A AR P2 M7 45 1 15 PR RE 3 1l
IR R E SR, I HGER S4B RGP R AR AL S CRC RIS Wi & R U 1
L FH T 5 [34] 6 PR AR A 6 2 FH AR 2 3 85 Ao ) A5 WP R It R0 S 4 AR A 252 i 7 BN R], - AT
BT W, R ALS BRI, IR ARO[ TRANE AU B8 X Z A IR
PERLUT[35] . 4% K G HLE A (Volatile organic compounds, VOCs) T~ 1971 4E i Pauling 25 N & X &5 4 %€,
I FH PR ARSI 7 925 IR B8 IR 1Y) VOCs 5 (i FENAFAE S AR, 25 FERT BeATL ] g g S5 1k ph ik
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RIRAR T BUR B Rk e, 3 B M5 2 70 AN AR 197 R A AR AN TR - IR 4, 4417 4 AN [F] VOCs
[36] [37] 75— T SALMIF 50 Hik T kol &5 B e A6 WP HH S Ak v 58 Fh VOCs, ffiE | 15 Fft VOCs &35 X Jjl)
TR AR, HX S5 B e 2 U 86%, RS Ey 83%, ERMTEN 85% [38]. FRIEANILIE [FIFE
e AR 45 W 0 A AR L 2R AR, Silva S5 AT T 33 91 iR S (LG CRC) PR H # & A AR
W EE, SRR RAALL, 2-FIEE-3-2RIL-2- 0@ mE . p-FAE R LR, RAE, 4-F 562k & 1,2-
TA-1,1,6- = R ZE AR IR B R P A B35 8 6 [39] . Cheng 5 A —2H 4 B HR PR AR
HIERXT A, HrrEig. SRR, p-Hl. 2-282E TR SREmRE, 8RR R 3% 5w,
J97 P 12 3 H AR P ST N ) ) 4 e AT 12 W [40] . Monleon i 45 B g B A SR AR
55 IEHO R ZHAH b 2 MR EE G DT IR IR FE B35 RIS, W2 RF T IR, ST E AR 545 . A5 A H
AT SR, AT DME NI EAR I 45 B s RS Wik [41] . S — T gE, Rl T CRC A4
HIPARH F=4[16], 455 R IR 20 A AR 5 1R 45 B 2 BB AN, #iE — R 50 s 2 20
W ThREY . ACBHIRAE TS B AE CRC 4 h 2 M AL BERE S, B AR . O RR AT IRTE R 2& TR
T REEE S R TR A B IBTRRE R RIS AR E RS . Ma SE Al
45 H e B g T 34 PB4 5 K3 6 Fh AU = V(e 245 B e 4 b 1035 o408 , S HOx 4 B e 12
Wr AR R AT IA 93.5% [42]. Ong %5 AN FH s s e (R R S TS R HoR . A i/ i sk B FH BOR)
JiiE R Gk St 26 145 B 23 R 55 AU S AR TR AR R A, 45 SRR 2 Fh s 2R IR I T It
R4 B A R g A =, BT R S MR AR K S Re R TR R A G, T & HE AU R4 T B
A P R 2B T AR SR N TE 45 LW L R AR 3G 0T B D IR R AR AR SR B [43] . mE SR
Al(High Mobility Group A1, HMGA1) 5 CRC k4. KJEEVIFHK, Williams &8 AKrill HMGAL 7 &1k
RN RS I b R A AR, IR CRC B M4l 2, W5 4 EH AR AR e . 45531
13 FRAQ U= AE B 3L RN SR 45 i b 2 4l Je NS CRC 4 rp i 25 2478, Hrb A0 355 IR I R 4 U8 R 400 i i
AR EEL RS o ZHE PSR S g M AR, 5 IR A bR AR LG, ORI R G R 2 AL
BRI BRNGRR AR R AR 3 U [44] . BRI LUK I, 2R A I s B &5 W b B R OpE 2 1 £ 22k
gy, BT PESS B A rh ok AR B3 O . (IRIRFEE B B IRTRR, WA TR, 545 Hlm kKR
VIFHOE, WTRERE N CRC BRI Thr&d. s AEAR R CRC kil 7208 /& Fe A 4 2% 078, H
STFRAME. FTEEME. JH @RS T CRC fiifk, (B4h 7 Bt —% KA = B E i 75 ir L mr
1T, A Rem AR T IR

5. &

PR — TR, WG R A 8 2R A, il 3668, IR W RUARSE
X EL R AT 2 W, AREUEIRR AT, KN 5, 2 AEBE R A 45 B e B R A TR
Ant, JERSACHAERORT T, R BB RS S B R A R AR IR AR bR A,
S E G IR A R R . E H AT S S A B A ST SRR B AN BE R TR
Pk, ARG B e A R ENLH T B e AT et 4 e 5 Z RO . FEE XA 4L A0t 7T
HIANBIRN A B AT DU S5 B e (K R 2 Wi bR L i i 07 6
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