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Abstract : Objective To investigate the changes of 8 lipid biomarkers,4 complement biomarkers and albu-
min (ALB) in serum of patients with colorectal cancer (CRC) and their value in CRC screening. Methods A
total of 120 newly diagnosed CRC patients in Renji Hospital Affiliated to Shanghai Jiaotong University School
of Medicine from August 2022 to January 2024 were selected as the CRC group,and 110 healthy subjects were
selected as the healthy control (HC) group. A total of 8 lipid biomarkers including total cholesterol (TC) , tri-
glyceride (TG) ,high density lipoprotein cholesterol (HDL-C) ,low density lipoprotein cholesterol (LDL-C),
apolipoprotein (Apo) Al,ApoA2,ApoB and ApoE,4 complement biomarkers including complement C3 (C3),
complement C4 (C4), complement Clg (Clq) and complement C1 inhibitor (C1INH), 3 intestinal tumor
markers including carcinoembryonic antigen (CEA) ,carbohydrate antigen (CA) 125,CA19-9,and ALB levels
were detected in serum of each group. Independent sample ¢ test and Mann-Whitney U test were used for com-
parison between groups,and stepwise Fisher discriminant algorithm was used to fit each marker to establish a
screening model. Receiver operating characteristic curve was used to analyze the diagnostic efficacy of each
marker and the model. Results The serum levels of ApoAl,ApoA2,HDL-C,TC and ALB in CRC group were
lower than those in HC group (P <C0. 05), while the serum levels of CIINH,C4 and CEA were higher than
those in HC group (P<C0. 05). Among the single biomarkers, ALB had the highest diagnostic efficiency, the
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area under the curve (AUC) was 0. 909, the sensitivity was 77. 50 %, and the specificity was 94.55%. The
AUC of the screening model composed of ApoA2,CI1INH and ALB was 0. 978, the sensitivity was 91.67%,
and the specificity was 98. 86 %. The diagnostic efficacy was higher than any single biomarker. Conclusion ApoA2,

C1INH and ALB are abnormally expressed in the serum of CRC patients. The screening model composed of ApoA2,

C1INH and ALB can provide reference for CRC screening and clinical auxiliary diagnosis.

Key words: colorectal cancer; blood lipids;

45 B M (CRO) &R 4F 4 BRFT & 9% B8 190 J7 1]
BT B 90 J7 91, L & o 23 A6 I M b g b R 3
L BET SRR 2 ('Y, JT4E K CRC 78 3k [ 19 % 9%
RAGETRAA T3 hn . B 2 4E Rl 3 , daiiE
WY CRC B#H M 5 AR A AR5 18 2] 9020 . i e
WA 10 %, B4 % & 78 CRC B4 vh BAT & % i
IRE L, dilpmaa 22 W CRC M &inifE, HEA
PESR , FERONPE 22 W VR 3 ok e N aE T
RIB GG A . T A B4 BT VSR L BRI AR ALK
Ko A ] BB R 1 RURS: , AR e 2 S TH AL 24 o S R
“TAE R A CRC™ L RIVAE i FH 45 1 B2 kG 4n 1k 46 4
HIT o 990500 SR AR AR A T BE L Bb 2 2 4 Bl 3K 56 L 1R
SR A AT A . R O AR — E R R
T 2% 0 o ot X 0 52 A EE R R S B AR AR L AR G
A PH P R L H A O S B R R,
1T (7 NS = s R Ry N O I N =

A 05T B & AL I B RMA B R KRR
CRC &4 KR h A BEHEAMAY B CRC it
M2 W (B S B . AR BRI 120 5] CRC A&
F 110 R A fil FE & I % S TR 28 A Wb R W A
JE [ B CTC) L H b = 8 (TG) | 5 % 5 B & 11 IH & B
(HDL-C) K% B BR & A I [# # (LDL-C) .3 i5 & A
(Apo)Al.ApoA2.ApoB.ApoE,4 WM AL ¥y bRk
PraMA C3(C3) LM C4(C4)  FME Clq(Clq)  #ME
C1 Ml #1 CCIINH) , PA K 18 (1 (ALB) K, 43 #r
WFg bR 5 CRC 1Y 2 5 I B FL32 Wi (8, I 38 1
PIABeE R @ ST CRC i Ar R, 42 =2 W sk fie
1 #ERl5R%
1.1 — %R EHC20224E 8 HE 2024 4E 1 AT
A K 2 R 2 B B R A B B (LA R R AR B
W2 CRC W6 B # 120 il iy CRC 4, H A 5B 72
1,2 A8 ] 5 - AE WA (65, 29 +12. 22) % 5 fg B 40 10 .
1399 30 #1149 45 ), 11399 45 615 BhJed 500 . B M 52
B, 2R G5 31 B TH45 B B B & 29 6L 6 45 &
R 8 1l 6 HUIW) ) 4 Ao {5 110 f3i) Ay fgt B X
MCHC) A, o 5B 69 i, & 41 ] F ¥ 45 @
(64.07+12.78) % ., 9 A 2024 4F 8—9 HIEAR B
L2 I CRC WA B 20 B AR K fd 3 20 Bil4E R
7 A B R 1 AP 86 UE B, 20 ] CRC #0136 v B
14 ], 4 6 5 X 4E S (64. 40 =10, 91) % 5 %5 F 4
Wi L35 i, 103 7 4, 103 8 il s g 54 . B 8
B ZAREE R 6 ) T4 s S 8L E 3 5 6L 4 25 R I R
il 1 6. 20 FlAAKS il e E T 5 13 i, <o 7 B3

complement;

albumin; Fisher discriminant model

IR (63. 7011, 40 %, K AFRE ALK, 2R
TFEIFE L (P>0.05), HA M ., AFRGEA
B (e HE 23 51 S ATl ad .

CRC HE 90 ABRE . B2 2L BR2E G A 112 N R
KM CRC, REZ BT AT AF ARG IR B .
A {25 9 A 1 < AR 8 A4 A v o0 42 32 45 o %
g CT HEH B & O B A8 ARG 00 B G A L 28 B 0T
i J5 WA RE R R OB . A A B HE B BB A A A
G IR 9 RE MR s S ) R 405 R0 i A R

iR
1.2 Kk
1.2.1 bRAHIALPE il FH A2 58 4 00 25 1 4 I b AR

4 mL, 2 685Xg B0 10 min. %8 A5 A< 43 25 1l
T PEAT A I, A I AL B A B SF A5 RN TR UL R
A7

1.2.2 AYbEWHEN  ApoAl.ApoA2.ApoB.
ApoE, HDL-C, LDL-C, TC, TG, Clq., ALB %
H7600 4 H sl 4 46 2 B A CH A& Hitachi) #E 4780
Hfr ApoAl,ApoB. ALB a7 & W T DU JI| 35 v 2
e A BRA F], ApoAl K ApoB (M 7 s Sk o 2 I
Wk . ALB BRI 5 2 S TR W 2k . ApoA2 ik
&0 T A0 HOR) 18 S A AL B0 A BR 2 F] . ApoE 5 &
W F HARBUK Y7 Bkl a4, Clq 50 & F 7 % 54
FREA= W REH2 B A0 A R W A I Tk 3 Sk A g L ik
. TC.TG.HDL-C.LDL-C i #| & T H A4 & +
JiE R NGt 25 ik 2 2 kL TC B A6 Iy 2 Ay AL ] i 4R
TR . TG AR Jr vk oy 2506 2 Hih 2 . HDL-C 1%
0 5 v A 0 A B v, LDL-C ARG I 7 12 Sy 6 4% 15
Pk, C3.C4.C1INH K BN I 4 A 3h 5 & & 1 2
MrAY (f8 [ SIEMENS /A A K Ho e £ 38 71 & ok 1746
DU Az 0 7 32 350 Ry 2 Lk vk

1.2.3 JMoEtn S ekl PR (CEA) (R
PR (CAY125,CA19-9 2k H Cobas €801 4= H shifb
KA HTL it Roche 23 A I it 2 12 7] &5 A5 0, 46
W53k A 2e Bk,

1.3 Siiteghbs  ffi ] SPSS22. 0 #il GraphPad 7. 0
VAT ST b S AR B . B OE 240 A A3 BRI
x s Fon AR BRI S REA ¢ KB N R IESS
I AR R DL M (P, Pos) 678, 21 18] 1 &R
Mann-Whitney U ¥ %, A P<<0.05 NZERHS&KIT
Y, CRC 4R HC 408 25 34 ge b2 58 X4
YIbR S WR B9 B A Fisher H 5 B8 (A /i) o
Mt Wi B B O3 K AT 80 %60 Y BE AR A I G AR AR I



. 672 -

Efr i E¥45 2025 4 3 A% 46 5% 6 11 Int ] Lab Med,March 2025, Vol. 46,No. 6

20 20 Y REAS 20 BB TERE A, B — 20 v, X AR AR T R A
KEEREW AN HE F K5 5N, gk
A=Yy bR B AS S AR R R LA (P >>0.05) . B
AN A LW bR A B T R AR, SR
Wilks' Lambda #5345 Fisher F 51 81 #8014 4> 2% [F
i, I P<C0. 05 B, 2 A B (1% 43 28 10 5 5 B 1
EEA — B, LAY P Az (T A2 K A T AR FRAE
(ROC) #h Ze PEAR B A= W b 75 1 B L 19 12 B 3 BE
2 2 £

2.1 HCHYH CRC AIMHXHEIrbE  CRC 41
ApoAl,ApoA2, HDL-C, TC,ALB 7k ¥1{& T HC 41
(P<C0.05),C1INH.,C4 /K& F HC 41 (P <0.05),
M40 ApoB. ApoE. TG.LDL-C.Clq K 48, % &
TG 2F 3 L (P>0.05), L 1.,

®1 HCHE CRCAMXERLE
[zEsBM(P,,Py)]
EFELAN CRC 4 (n=120) HC (=110 P
ApoAl(g/L) 1.2640. 32 1.5140. 22 0. 005
ApoA2(mg/dL) 19.71(16.55,23.33)  27.06(25.17,28.87) <0001
ApoB(g/L) 0.8740. 20 0.8970. 22 0.597

7 CEA K F HC 41 (P <C0.05), Fi4l CAl125,
CA19-9 K, ZR LG T2 X (P>0.05), L
2,

2.3 KUY EY X CRC 2 W & g 1T
fli ApoAl.ApoA2.HDL-C.TC.CI1INH.C4,ALB.
CEA X 8 Wi Wb &9 W ML /K -7 HC 415 CRC
4 H 2% T A G2 8 X (P<<0.05), 3% JH ROC £k
AT CRC 12 Wi s se , Hh ih 28 F i AL CAUC)
KTF0.800 AR EY A ApoA2 ALB.CEA, 2
BURE S AR A AR B R ALBLH AUC 0. 909, R
MOl 77, 50% ., RS EE O 94, 55% . A B FR B
0.72,HW N ApoA2., W3 3,

2.4 CRC fi A5 70 fy gt 57

2.4.1 BERIRGHEEST  DAREAS YR SR ) HE L Bl AL B
HURT 80 % B FEA (CRC 41 96 fi], Horp T 34 26 i, 11
1 36 4], 137 34 49 HC 2H 88 B H il 2t . bk
EREG IR LW 8 T Y bR B YA B A
Fisher | 51| £ B 3k 17 7 M, i 2153 2] 1 ApoA2,
C1INH A1 ALB #4 B () i A 8 Y = — 0. 162 X
ApoA2-+6. 098 X C1INH — 0. 166 X ALB+ 8. 830,

ApoE(mg/dL) 3,95(3. 32,4, 87) 4, 25(3.48,5.10) 0.105 : e o X
HDL Clmmol/L) 1. 14€0. 96.1. 48) 1.42(1.16.1.63) <20, 001 Wilks" Lambda #6525 58 .75 A5 58 73 26 7000 250 28 )
LDL-C(mmol/L) 2.7340.85 2.90-0. 76 0.141 Wiz (X? =188. 94, P <C0. 001), % # ¥ Fisher #|
TC(mmol/L) 4,4840.98 4.8640.76 0.001 SR R0 1 T AR 3R A,
5 /L .1 . . 63,1, . 065 N R, - ~
TG(mmol /L) 1.11€0. 81,1. 64 1.01(0. 63,1, 50) 0. 065 %9 HC 85 CRC A MBS EBIM (P, ,Por)]
C1INH(g/L) 0. 33(0. 29.0. 36) 0.29(0.25,0.32)  <<0.001
Clq(mg/L) 145. 85(133.00,169. 35)  154. 55(140. 05,165. 90) 0. 056 g : CAl125 CA19-9 CEA
£ 7
C3(g/L) 1,040, 92,1. 20) 0.99¢0. 89,1.17) 0.162 (U/mL) (U/mL) (ng/mL)
) /
Cie/ 1) 0.26(0.21,0.52) 0.22(0.18,0.28)  <0.001 CRCH 120 10.45(7.10,16.03) 9.23(5.55,16.08)  2.83(1.89.6.02)
ALB(g/L) 39.05(36.20,41.70) 45, 60(44.10.47.03) <<0.001
HCZ4 110 12.00(8.61.15.93)  8.58(6.21,12.03)  1.35(0.82,1.90)
~ ~D — - ~p N .5 X
2.2 HC#4'5 CRCAMBIEEWILE CRCHm T 0097 0. 318 —0.00
%3 8 A MR E WL W CRC B EE & 17
YRR AUCO5%CD ARG A RYE Y HREOD EARoE i
ApoAl 0.7410. 679~0. 796) 1.38 g/L 69.17 70. 00 0.39
ApoA2 0.892(0. 844~0. 929) 23.71 mg/dL 78. 33 86. 36 0.65
HDL-C 0.676(0. 611~0. 736) 1.12 mmol/L 49.17 81. 82 0.31
TC 0.617(0. 550~ 0. 680) 4. 88 mmol/L 70. 83 53. 64 0.24
C1INH 0.707(0. 644~0. 765) 0.31 g/L 60. 83 70.91 0.32
C4 0.6410. 575~0. 703) 0.24 g/L 60. 83 62.73 0.24
ALB 0.909(0. 864~0. 943) 41.80 g/L 77.50 94. 55 0.72
CEA 0.806(0. 749~ 0. 855) 1. 86 ng/mL 75. 83 74. 55 0. 50
x4 &4 3% Fisher F 5 4B B 22 #8554 72
AL B B0 B A5 o AR G A Wb B IOATI i AT BTk AUC RPJE ) FFRE D FERD P
1 ApoA2 ApoA2 138.01 0.904 73.96 95. 45 84. 24 —
2 ApoA2+ALB ALB 91. 81 0.973 87. 50 98. 86 92.93 <0. 001
3 ApoA2+4 ALB+C1INH C1INH 13. 46 0.978 91. 67 98. 86 95. 11 <0. 001
4 ApoA2+ ALB-+CIINH+CEA CEA .84 0.980 91. 67 98. 86 95.11 0.174

T IMATUNTE R — 25 R SO B A 045 540 5 I Sk IR TR B W15 9 F KSR 58 3145 P OM AR F A48, S W7 55 1 — 25 A 281 1]
ERALLEI Y P>0.05 B, FoR 4R8I A A Prbr a5 W0 A 22 OB L6, A5 IR AR S A A Wb 3540 5 — S I TR B0

2.4.2 MIAURYRCEEI AT LAGR AR Y O AR

4T ROC £/ B, Hffi & CRC B9 AUC & 0. 978



E R4 I E 5 22 % 2025 48 3 I % 46 %% 6 #  Int J Lab Med,March 2025, Vol. 46,No. 6 . 673

(95 % CI 0.945~0.994) , Ml FEHHL —0. 33 i, R
BER 91. 67 % Bl 98. 86 %, fF A %N 95.11% .
WL 4, Hoh T30 e e B 22 i, I 390 40 DB 1 B 34
i, T30 0 8 1 32 1,2 1L 0 I 389 22 4 4 )
S 84.62% ,94. 44 % F1 94.12 %,

2.4.3 AN IREIE KR4 20 U HEA (CRC 4
24 7 Herp T390 4 ), T3 9 6], T30 11 3]s HC 41 22
DR B A I 1 T o SN ANl L B i il T
CRC # 21 fil, HC 4 21 ] % iF 1F #. R 8 FE KN
87.50 % HFSF N 95. 4590 FF A E N 91.30% . Hiz
WifF &R S5 A~ Hd T B HWEs 3
il o 11 3 07 1 A 8 61, I 39 40 W7 1 10 61, 120 1.
10 I3 R AR 43 5k 75. 00 % .88. 89 % Fl 90. 91 %,
2.4.4 MREGHNIBIRUE B 55 AN 20 #1] CRC B &
Ko 20 A fit JFE 2 40 A B A0 06 TE 4 40 A i A A
ALY #EATEE ., CRC B3 17 6, {d B A K & 18 il
ISE IE B, R AR R 85. 0096, 4 R BE R 90, 00% , 4%
EHR N 87.50% . WK 1,

5 —

= | EE :
30 .
...... B 565500010 a0 5101061010518 gt 5655 6 5 513 pingeid i 15:01010:01018,@510.918,98 5% 38 5 8 agp Tieis
O .- S S |
i
Uit .
-
-5 T T T T T T
CRC4H HCZR CRCZH HCZH . CRCZ& CRCZH
YEE  EGE AWMIE AFBEIE SMBIIE SMIBISIE

(n=96) (n=88) (n=24) (n=22) (n=20) (n=20)
1 TEEEAE Y S CRC IEGKRI

3 it it

A5 8, CRC B ILIE ApoAl. ApoA2 /K
R AR, 5 OR 6 BF 9T 45 R — BT, ApoAl AN
ApoA2 R % IR & A (HDL) iy £ 2 8 A Uk
v, 35 HDL & H i iy 95% ., STEVANOVIC
LGN CRC 8 1 A Hr i3 ApoAl K4 %
WIREAR X T RE S ApoA Z % B 51 76 i 9 4 i A= |
B A S AR 22 n R A O, S SO 0 i R
gl KT REY . QUAN 2V BESE & B . ApoAl 7K
VAETGE BB E G P S E. AUk
ARG HLIR AR R R BOE, I % ApoA2 K F B B [k
IS DR R 4k & B SRR R T iR CRC B
MEH ApoA K V-8R M IR . BL Ah . A BF 58 & B
CRC B # 1L 7E C1INH. C4 & %M A % 4 K T+ 55 X
JE ] HE BT RMA R G R O S MR A R R BT A
JiL 7= A SR B AMACER BT B . L R OR B L X
S ok ) AR B 3 Ao ) 9% R SN R S5 4 i T A
REDIHE L AL e I8 20 e 386 5 % 5 b BT S G Ak 5
il 95 240 e 4 3 % B ) AR R B RS B

L 378 2 G 0 A 7 B PR | G B A R AL 3R A T
NBER R B A . M AT7E CRC & & A Y K BIAR
i A Hp L £ A AR B 4% 00 2 B i T R AR A I CEA
SR TR 2 2 9 L S A2 3 3 B RO IS R AT T A 2B
VAR . SR AR B PE Al 7 ik 200 T HoAth A= s i
£ CRC A MW H A8 1k . H CEALCA19-9 %5 HLI1
Fif g o 2 0 ) R RS B AR S T2 . TR LG AR
S MW AE 1 2 0 ) K 5 G DN 3 W 1 Sk F 9 A AT Y
KA, LUO 2" il . CEAL.CA125,CA242 %
B4 K2 B CRC B9 AUC 24 0. 827, MARIN-VI-
CENTE % (i Fl Je 5 B 55 3% B A& ApoC3 Al if 2
RV EE-1 ). ffi# CRC B AUC A 0. 83, Aidix
BB 5T B8 WA RE 2 R B A 0. 9. WA A AN ALY
FRaE YR £ A2 W CRC AL RE Nk e, o T 42
T+ 12 Wi #E # 2, VERONOVA 202 8 W) T 49 45
ApoAl,ApoA2,ApoAd C-Jz W T H K — 2L i g i i
PITE N 16 Flbr a5 9. BT @ 8L 5 19 AUC & ik
0.98 LA I, SR M 3k 22 1 bk 7 4 S8 8 3 A 00 g AR 3
s BRI T S BR R

R I 2 R0 R AR 2 A W A AR W B A A2 O A
CRC BYM LGB IR A, M CRC W IR H 4 2% 53 A 45
JE R L RMACH 5 3 % 5 RH [ AR O 48 ok CRC
BE MR 22 5 R RE A E SRR A g
0 00 2 35 DA R A Wfe A I 28 £ T i 28 R0 A 48 b v
A REAFTEA M E A CRC A bRk 4. A 58 76 4G T
T S TR KA WbR G .4 TAMEISE MR &Y & ALB
J& o % A 2 Fisher ) 51 5 1% 0 B 45 5 (8] 19 22 5 3%
LMk I RE G E R LAY B TS,
AET H ApoA2.CI1INH., ALB 41 % i CRC #if 5 #52
#L, H Xy CRC 415 HC 4115 AUC K 0. 978, 41l
{HHL—0. 33 B, B G 25 CRC B9 RBUE H 91.67% .,
Ri 5N 98. 86 V0 o A5 L ) I LA AT 3 Y B AIC LA aE—
A 4 R O A ) SR AR, (L I B o S R A BT A A, A
BT VERONOVA 255 (5 1, A 53 1 0 A 45 780
WA = AUC R AR T 3 T2 W CRC M5
TR A WA S W, ELax 26 A AR A5 W 2 0 3 )
& T, BE .

PEAEENE, BT I8 CRC &%,
A AR T MR A R B AR, X AT RE R R T
CRC R 1t 8% A 25 90 1) 728 Ak i AS B J P 380, 7 K Ok
WFoEh M AT ZH T W CRC B3, [FE A5 I
R DRI 45 J5 98 RE MR R M 4 B MR B CRC A&
FHLOUE— L R E ., AN AR B
PSR ()12 Wi ALCRE A 7R 0 22 R 5 I PR N 1Y
PR R R % R A H A FE CRC 3 1L
SEH RN B A AR R Y, N RNA RS i X T
S BT L LI AR R ] S 0 R AR L
A ) B R A7 50 0E

2 b ATk, ApoA2,C1IINH F1 ALB #4 & i 7 4%
BRLTE T ~ N3 CRC G £ v 5 7% 3 458 K 0 1 %



. 674 -

Efr i E¥45 2025 4 3 A% 46 5% 6 11 Int ] Lab Med,March 2025, Vol. 46,No. 6

J1. 012 CRC B i PR B2 Wi g2 1 2 7% . Rk 9
FEH YRR A E Z e AR S IR AT
) W5 5 AR — 20 B w8 7 A ) SR B0 | o S J3E R 5 B
VARV IE

&% ik

(1]

[2]

(3]

(4]

[5]

[6]

7]

(8]

[9]

[10]

[11]

(12]

[13]

SUNG H,FERLAY J,SIEGEL R L,et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[ J].
CA Cancer ] Clin,2021,71(3) :209-249.

LI Y J. WANG X,SHI J F,et al. Access to colorectal
cancer screening in populations in China, 2020:a cover-
age-focused synthesis analysis[ J]. Int J Cancer,2024,155
(3):558-568.

BRENNER H,KLOOR M, POX C P. Colorectal cancer
[J]. Lancet,2014,383(9927) : 1490-1502.

REUMKENS A,RONDAGH E J A.BAKKER C M, et
al. Post-Colonoscopy complications: a systematic review,
time trends, and meta-analysis of population-based stud-
ies[J]. Am J Gastroenterol,2016,111(8):1092-1101.
AR L LA R A o o5 s AR B 2 S T A 2 4 S T
b 2R G Mg D VE 4. b [ 45 00 W 25 6 Ty R 2 0
(2021 4, E#O[J]. B AR~ .2021,26(5) :279-311.
GUITTET L, GUILLAUME E, LEVILLAIN R, et al.
Analytical comparison of three quantitative immuno-
chemical fecal occult blood tests for colorectal cancer
screening[ J ]. Cancer Epidemiol Biomarkers Prev, 2011,
20(7):1492-1501.

LOU S,SHAUKAT A. Noninvasive strategies for color-
ectal cancer screening: opportunities and limitations[ ] ].
Curr Opin Gastroenterol,2021,37(1) :44-51.
TR S RBE TR RS, &R TR
12 G BT %R (2023 MO LT, BV IE 2% 7, 2024,
34(1):13-66.

FANG Z,HE M,SONG M. Serum lipid profiles and risk
of colorectal cancer:a prospective cohort study in the UK
Biobank[J]. Br J Cancer,2021,124(3) :663-670.

TALAAT 1 M,ELEMAM N M, SABER-AYAD M. Com-
plement system:an immunolherapy target in colorectal canc-
er J]. Front Immunol,2022,13:810993.

ZAHOREC R.MAREK V, WACZULIKOVA I, et al. Pre-
dictive model using hemoglobin, albumin, fibrinogen, and
neutrophil-to-lymphocyte ratio to distinguish patients with
colorectal cancer from those with benign adenomal J]. Neo-
plasma,2021,68(6) :1292-1300.

VORONOVA V,GLYBOCHKO P,SVISTUNOV A.,et al.
Diagnostic value of combinatorial markers in colorectal carci-
nomal J . Front Oncol,2020,10:832.

SIRNIO P, VAYRYNEN ] P, KLINTRUP K. et al. De-
creased serum apolipoprotein Al levels are associated
with poor survival and systemic inflammatory response in
colorectal cancer[]J]. Sci Rep,2017,7(1):5374.

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

STEVANOVIC M, VEKIC ], BOGAVAC -STANOJE-VIC
N, et al. Significance of LDL and HDL subclasses character-
ization in the assessment of risk for colorectal cancer devel-
opment[ ] . Biochem Med,2018,28(3) :030703.
PEDERSEN K M,COLAK Y,BOJESEN S E.et al. Low
high-density lipoprotein and increased risk of several
cancers:2 population-based cohort studies including 116,
728 individuals[J]. ] Hematol Oncol,2020,13(1):129.
QUAN Q,HUANG Y.CHEN Q.,et al. Impact of Serum
apolipoprotein A—1 on prognosis and bevacizumab effica-
cy in patients with metastatic colorectal cancer:a propen-
sity score-matched analysis[J]. Transl Oncol, 2017, 10
(2):288-294.

DOMINGUEZ-REYES T, ASTUDILLO-LOPEZ C C,
SALGADO-GOYTIA L, et al. Interaction of dietary fat
intake with APOA2, APOA5 and LEPR polymorphisms
and its relationship with obesity and dyslipidemia in
young subjects[J]. Lipids Health Dis,2015,14:106.
HOLERS V M. Complement and its receptors: new in-
sights into human disease[ J]. Annu Rev Immunol,2014,
32:433-459.

AJONA D, ORTIZ-ESPINOSA S, PIO R. Complement
anaphylatoxins C3a and Cba: emerging roles in cancer
progression and treatment [ J]. Semin Cell Dev Biol,
2019,85:153-163.

NICOLINI A,FERRARI P,DUFFY M J.et al. Intensive
risk-adjusted follow-up with the CEA.TPA,CA19. 9,and
CA72. 4 tumor marker panel and abdominal ultrasonogra-
phy to diagnose operable colorectal cancer recurrences:
effect on survival[J]. Arch Surg, 2010, 145(12):1177-
1183.

LUO H,.SHEN K., LI B,et al. Clinical significance and di-
agnostic value of serum NSE,CEA,CA19-9,CA125 and
CA242 levels in colorectal cancer[ ] ]. Oncol Lett,2020,20
(1) :742-750.

MARIN-VICENTE C,MENDES M,DE-LOS RIOS Vet
al. Identification and validation of stage-associated serum
biomarkers in colorectal cancer using ms-based proce-
dures[ J]. Proteomics Clin Appl,2020,14(1) :e1900052.
BERTUZZI M,MARELLI C,BAGNATI R,et al. Plasma
clusterin as a candidate pre-diagnosis marker of colorectal
cancer risk in the Florence cohort of the European Pro-
spective Investigation into Cancer and Nutrition: a pilot
study[J]. BMC cancer,2015,15:56.

ZHENG Z, WEI Q, WAN X, et al. Correlation analysis
between trace elements and colorectal cancer metabolism
by integrated serum proteome and metabolome[ J]. Front
Immunol,2022,13:921317.

AR MR B L A5 4 H I 8 BB I TE miRNA-
21 . miRNA-27b KKK Je 5 U B9 AR %4 0 [T ]
] o A 6 S 2 Ak, 2024, 45(14) 1 1735-1739.

(W B #1:2024-11-15 &1 H 1 .2025-01-29)



