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Abstract

Objective: To investigate the characteristic expression differences of five trace elements (calcium,
iron, zinc, copper and magnesium) in serum between patients with colorectal cancer (CRC) and gas-
tric cancer (GC), and to analyze their clinical reference value in differential diagnosis of two Kkinds
of malignant tumors. Methods: The clinical data of 50 patients with colorectal cancer (CRC group)
and 50 patients with gastric cancer (GC group) admitted to our hospital in 2024 were collected by
retrospective study. The baseline data and serum levels of five trace elements (Ca, Fe, Zn, Cu, Mg)
were compared between the two groups. Mann-Whitney U test was used to analyze the difference
of expression between groups, and the differential diagnostic efficacy of trace element indexes with
significant differences between CRC and GC was evaluated by receiver’s operating characteristics
(ROC) curve. Results: There was no significant difference between the two groups in baseline data
such as age (P = 0.230) and gender (P = 0.183), which was comparable. The results of serum test
showed that the serum iron (Fe) level in CRC group was significantly lower than that in GC group,
and the difference was statistically significant (P = 0.016). However, there was no significant differ-
ence in the levels of copper (Cu), zinc (Zn), calcium (Ca) and magnesium (Mg) between the two
groups (all P > 0.05). ROC curve analysis confirmed that the area under the curve (AUC) of serum Fe
detection in differentiating CRC from GC was 0.639. When the optimal cutoff value was 18.026, its
corresponding sensitivity was 38.5% and specificity was 94.0%. Conclusion: There are local heter-
ogeneity in serum trace element metabolism between CRC and GC patients, and the serum Fe level
of CRC patients is significantly lower. Serum Fe index has certain potential diagnostic reference
value for clinical auxiliary differential diagnosis of CRC and GC, especially with high differential
specificity, and can be used as a supplementary index for noninvasive auxiliary test.
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e TR A N AR N 2 RO (0l X T AR LS 5 1% S IR 0 1, E4ERF LA SR IR AR S
G AN S R AR R M R B AN BRI E I [2]. B4Rk, BEE MR A E AT L RIR N, R
TURAERIR A A R R b AR ) 2 52 B EE AL 12, Bk (Fe) AR A W AN DUOR IR 40 B JE PRI S 4R it rE 5
5 HIET (Ferroptosis) LI E VIAHIR 3]s H(Cu)-5H(Zn) A LL B SRAT H A Bl 1 ML A T IS5 415
REJIHIIRES[4] [5]: TMTES(Ca) 5 BEM)VE AR AL A I RO 0 7, HLAR SRR AT (2 i 8 4 L 4%
25 HAL[6] [7]0 1A Eb R AR K R oA SR RS S BT R o8, R TC B B2
S T BB EAL

SR CA WA 1 ISR e R AW ACTE R T A2 Ak, (EBUA SCIRZ R PR T 4R o —
SN 25, HEWRA—. BAXRBIEZ, 4ERSBAEMISH. RS, ARk
Te B SO A (e ] SR AT T S e 5 g S TR R R ) AT AE AR DX ) o 3K Fof % 7 7 J9 % (Organ. Heteroge-
neity);& 2 38 CRC 5 GC E#F MM O R R IL B LB R R R R 7K, H R Mok = B Rk
X S EET I

BT R 5, AT R B 2 T A BEIOA ) CRC 5 GC B3 IR IRBURE, R GeaR i Mg 45 2k
Beo A, BEEPEMR TP RIE ZE R . EMEEREE, 456 2R E TARRHEROC) il 26 PPk 2% e 70 3 I3
LG IAE CRC 5 GC R W P IREE, 5 £ 9 H AL TE I XA v ) SR OB I AT AL 5 %
RSB I -

2. R EE
2.1. ARMRESA

AW TN B ABURRE 78, AR R AR A 2 (R A (/RS IRE F) R BRI, B4
WF AR R S A, HE G b B I . IE 2024 4E 9 H & 2025 £ 9 H TREEWIZ HBEZIBITH
5 38 s R I R Bk

INARUE: 1) ZNBIER B G R B ZUE B2y CRC 3% GC; 2) BINWIkHGES, HAERSE
HME bR AT AR B2 A7 BERYRIT B EIRYT s 3) IR ER TR AE IS . PRI 55) R

HeBRbrdt: 1) & F AR R G EMEE : 2) A EO. i B IR s EIR R, 3) 113
AN H WK E G R AN RIS 25 s 4) BT ORI . AR R AR O R R I i
Y e R T AR P IR

AN G5 B e B 52 B1(CRC 4H) K B 98 3 50 61(GC 4).

2.2. IERBERMLER
S B T 5 2 G (EMR) B B TP 4L S A TR AR, AR PRI, 4
2.3. LW EIEFREM G %

AW FE BT S R ML TR 0 R BRI AR B RIS A B AR (0 R B A o AR SR A
W RHAAREG IR ERAERNE, BT ZRE T AKX HE R TRRE NEEE 2D 8 hyREM Fki 3~5
mL, B TMETERTHOREGRILE . AAKRES T=iRGHE, IFLL 3000 r/min &0 10 705050 5
135 »

I 45 76 2R (Ca, Fe, Zn, Cu, Mg) /K- [0 2 3 e FRBEAS 30 RHE AR N A 58 i, ARSI 88 R FH 26 [
Agilent 7900 B HLJEHE & 55 B 7R S (ICP-MS), % 048 b BAS I ik P2 5 0 4247 i 350 P A% 418 AH DG S 56
FRRAEMAE.
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KH SPSS 26.0 Suit B AR E A AT 04 . L AR B Se AT IEAS AL (Shapiro-Wilk £538). £F
HIES AR T RO AN LI = briE2Z(x +5) 8w, AR HEBSRH Welch ¢ 8156, AFEES
Sy A T R RN & T R TG R b ) LA R B8 PO 23 A BRI ER M (P25, P75)13R0K, 21 (8] H R Mann-
Whitney U #5536 . 7020 B0FOR 1 1) DUSECRN 1 23 LU (%) #RoR,  ZHIAT EL R Pearson 2 £ 46 o dlId 2
il ROC i 2 3f-1H 5 4k R HA(AUC), YAl B 235 M 22 53 (R0 0 R FR A X R Jigg 1) S T2 I e
I 29 B PR H(Y ouden Index)f KA 5 I 5 f5e AR T (Cut-off) Fob B I BURFE SRR FE. L P < 0.05
NERBG R L
3. 58
3.1. FHBEELEREER

AHF TGN 102 BIYIL B a2, Hd GC 41 50 i, CRC 41 52 #. GC 41 #HF# HN(62.3
+10.5)%, 51Ed 74.0% (37/50); CRC HEEFRN(59.9 £9.6)%, Tk 59.6% (31/52). WA EHFTE
FEWS (= 1.208, P = 0.230) L PERIRI K2 = 1.770, P = 0.183) /7 i bb ik, 2R ¥ LG = X, LR A
Baltbtk. VERE 1.

Table 1. Comparison of baseline characteristics between the two groups

F 1. REARERELERER

A B 4L (n = 50) S E AN =52) S E P
FI(Y) 62.3+10.5 59.9+9.6 1.208 0.230
T[N (%)) 1.770 0.183
5 37 (74.0) 31 (59.6)
@ 13 (26.0) 21 (40.4)

W ERR U £ FREEROR, SR Welch ¢ 815 PEBIRH Pearson 2 #48%. P <0.05 NERHG G ¥E L.

3.2. MEBREMENETRKFLER

LA HAGI AT, WABRZEAEYIZ IS Cu. Zn, Ca K Mg /K TRtted, ZRBTG 2 X
(3 P>0.05). {H CRC 4 EH MG Fe KA 50N 22.134 (15.822~25.254) umol/L, & EK T B4 &
F 1 23.913 (20.322~27.425) pmol/L, PZHIA] 7 5 HAT Si it & (U = 1660.500, P = 0.016). £ W% 2.

Table 2. Comparison of serum levels of five trace elements between the two groups

=2 RAREMBERTRKFLR

TLE B 4 (n = 50) i H e (n = 52) U {8 P 1A
Cu 0.034 (0.024~0.044) 0.036 (0.027~0.052) 1178.500 0.418
Zn 0.216 (0.189~0.249) 0.204 (0.187~0.226) 1514.000 0.153
Ca 1.752 (1.583~1.946) 1.708 (1.590~1.904) 1373.500 0.625
Mg 1.474 (1.318~1.660) 1.373 (1.240~1.595) 1527.500 0.129
Fe 23.913 (20.322~27.425) 22.134 (15.822~25.254) 1660.500 0.016

s BRI E(P25~PTS) RN, ALIAI LK H Mann-Whitney U 8 56. P <0.05 AZERE HIM#E Lo
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DL AR F2 W oA e pn e (BRI 45 2 O CRC,  LABHAIK I Fe {E 278 CRC), 2 L% Fe /K T4 5
CRC 5 GC ) ROC M2k, Z5 R BN, FAIMTE Fe £ % 5P AR ) AUC N 0.639. R4 L5 He 5 i
KA A 7€ B A Cut-off 2y 18.026 umol/L, IR XT 1% 32 WilBUR BE N 38.5%, 45N 94.0%. iF

L 1,

Sensitivity

B 1. Fe £7 B ESEEMER ROC #hi%k

4. Wit

Tt o R AELE R LA I AR BEALRE

0.8

0.6

0.4

0.2

00 <

—— Fe (AUC = 0.639)

0.2

0.4

0.6

1 - Specificity
e BAYEES R E SO B LABIG Fe (HIRR 4SS BAdE . S {E% Youden F8HUR A E -

Figure 1. ROC curve of serum Fe for differentiating gastric cancer from colorectal cancer
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il PR S AR AR T A R BRI . DR KR T

HH], MEITCRMBESEE 52 MBERR K. B EEREYIMR. CRC 5 GC FEML RS H
ILHEYER, BEAR N BRS T SOR SR IS “ bR, HIRRMERE. SOOI Ml S e AR LA B
PEA R B8 B AR R AR, U B B BRI IR L

AWFFCE XL T CRC 5 GC BE VI MLE M E e R B B . /- 45 R IR, CRC HEFH 1)
1375 Fe /K2 EKT GC 4(P<0.05), 1M Ca. Zn. Cu. Mg ZE0E/EMA A ZE R LS HE L. X2
s RUETRRMEALIERYR, CRC 5 GC 7EftE e = LA7/E AR B itk , JCIHAE Fe AUy TR BLH B
BRI . IX LG 0] B R FE AR AL IR K i T I T RE A2 AR 2 R 9% . CRC
JH R A, B RS EAEMS o E G KR, 5 33 Fe GRMEFLE LR FN, HiE
VE BRI S ) = B35 T, e Fie IR AT R — 2D R R S0 A L AR I s Ty B8, AT S 3 CRC HR % 1LY

Fe /K- B HE 2 25 (O A1

MG FHLEZ RN ST, ME Fe /K22 5 0] BE 5 SO BR AR 8 42 (1 1% 0 dl i —— Bk &=
(Hepcidin)-f54k 4% 12 & 1 (Ferroportin) fli T T RE S 8 . Hepcidin A& —F B FFHE A ORI R, 2 AUARER

R R > 7, IS A R - Bk B Ferroportin

I3 R SO e A A R A8 1 FE I IRE
. MARFFEKH, CRC HZH Hepeidin 1A i, H CRC 41 A] 414 Hepcidin A2 Ferroportin

db =

LG AN, T

==

T, Hepcidin FJFRIEH KA &H KR, SEERICS B E
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BAAE,  INTTHE R 1 200 B P A 2 e 4 B ) s AR 75 K o (S =&, Hepeidin 7E CRC 1AM 2
AR AT, I I TR S B B Rk e e kiR . BB AL S, #LA) Hepeidin R fili % TNF 4K
i) Gasdermin E /S % 2 U QR BIAE T, B4R CDS+T ik EL 40 M (1 iR REB2[9]. #R1M, Hepcidin 7F
GC iz E K 5 CRC 257 H /T M Z RG50Sk L A 7R GC R ZH 417 Hepeidin
FRRIE S IL-6 /51 JAK/STAT3 5588 FA%VUIAHSE, H Hepcidin ik B 7 1 2 IEAR
[10]; SABFF I Hepeidin RIATEMIR 5 AR AN 2 MAF/E EE M AHEER . XELRIER, CRC
5 GC nI R8Il AN A 558 1 J$REAS 5 (W0 IL-6)2K 5l Hepceidin ()25 5 RIE, #E1 S 2 Ferroportin /51
MBI R AR —— CRC 217 Hepcidin it RIEF NE %, Ferroportin R TE AR, W i7iE ek
W ISR A7 R TOHRE 52 20 B8 P E PR, S 2SR IN I Fe KPS B B REAK. hab, Wi i B 7E g
A AR 5% 22 S IS AN 25 R« 5 iV D Bk A ) 3 237 it , CRC O S S8 R A W - P R B8 Oy B 42
1M B 7E BRI P DTk A X A R, GC X 4 By kAR 28 1 S MR AT B 5 22 183 R G0 98 R 8 () e s i o SRk
WA ATEE A CRC 5 GC g2l 4+ Hepcidin. Ferroportin 2 H: E 3 4% K 7t IL-6. BMP6 %5)[f]
RIS, BUHT B ML Hepeidin R K5 ME Fe MMM, A R/ PSR E B 1 SLgeiiE
e

T HE— P VEAG LG Fe 7K P75 48 1)1 P Al A58 e Hh i1 225 L, A 551N T ROC 14k 317
ZEREOR, ML Fe %% CRC 5 GC ) AUC N 0.639. (HERIEMIZ, Y EARWEE 18.026 I, i%iR
PRI IA 94.0%. X R, WGHARAIINGE Fe ACPAENIE/R CRC B HHabrit, HAR2 R,
R, HBUREEACN 38.5%, $&7nfEIGIRSEbr R, SO SRR IS 2 R 12, AN EAE NS )
Szl TH. ST R Fe AU Mm%, Mor SR EA BRI, ARSI TN R L5
Fe SIUA HH UM RIAR S RIG IR S BT 8 A, MR ZIRRCG2WRAL. CEA M1 CA19-9 2 H ik
PRI R )2 TE AL TE R LiE bR 54, Z TR, CEA 5 CA19-9 BXA R IN nT $2 i 15 i e
2 W PE M . HERR AR B 7E B IR 2 Wi, 7% CEAL CA19-9 76 4 (1) Z 4B AR A KL )
AUC 1[ik 0.780~0.902, ¥ T 5 Fabn il o thAh, FERE . PEBISEIELE YOk B AT 7T 4L T 5 3%
72 5, ABAE TR BAF FR AT AT B AR 2 (1 P AR B g M S R TN 2k e s B IMOIR S (A i 21 2 1 KPP A e
Ji e A % I ) (R 4 b, IR P RELS I Fe /K F= A Bl IR ON. o IS S 78K F 06 Logistic [B1)A4y
Hr, I35 Fe. CEAL CA19-9. 4F#¢. M. MALEE ASEFEFRIE RN ABLRY, Jiiik H %55 CRC 5 GC 1
ML TR R, FFHT R BA R @B A2 W ROC k. iR b, ZIRbREEA BALE B (AR B b
SR EI , SRANBRLIDUMLIE Fe MUBEEAS R IIBIE, B 5ETF AUC 18 . 25 I56A B 1K 4 501 R A1 2 SR IE
Al — P i 51 28 Il (Nomogram) Kt [Rl AR v 404, A RFRBEEDWL . mT4AE 104k KU P4l T B o
WX AL . LR RGBS, HEN CRC 5 GC KT % M2 W 4t 58y ml 52 1 S5 4K 95 -

A FEIMAFAE—E IRBRYE . B, MENAORIBPERATIRT 7T, S ARREAR R R/ 102 1), FTRE
ARG Ik, WMETEKTGZEFIEMREEN . MEE TR KA RS 8 %5 2 FhiR A
IR s fe)a, SZIRT RIBEEE )RR, At FRaedt—2 454 CEA. CA19-9 554 HLH AL 1E g
WEMIFAT Z TG IR R . RRERFRZ RO, KERMFTIEER 7T, 4G R
IR B AR, IRNIE R LI U TG 3R 57 R PR R A 16 P E 20 T AL S TR I R S 0012 W v (9 25 6 L
HAME.

i PR, CRC 5 GC BHIEMEME TR LHEE—EmES, Ho CRC EEHEVIESH M ME
Fe 7K E WK, MIE Fe $RFREN—MICE]. 2V R MM S5, X T Im R ) %00 245 B e 5 B e R
A FIETEMAE, R R AE e 5 FEHE A O T T A RS 36 TF B A Rk 7 o
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