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Abstract

Objective: To understand the changing patterns of five elements Cu, Zn, Ca, Mg, and Fe in the blood
in the biological behavior of colorectal cancer, and to analyze the relationship between the changing
patterns and the degree of colorectal cancer tissue differentiation, vascular invasion, TNM stage,
lymph node metastasis, and distant metastasis. At the same time, to compare the changing patterns
of the five elements in colorectal cancer patients and healthy people, and to provide a new idea for
the diagnosis and prognosis of colorectal cancer. Methods: Five elements were detected in blood
samples of 50 colorectal cancer patients and 20 healthy controls using a five-element analyzer. SPSS
27.0 software was used for statistical analysis of the data. Results: 1) The blood Cu, Zn, Ca and Fe
contents were as follows: healthy control group > colorectal cancer non-distant metastasis group >
colorectal cancer distant metastasis group; 2) Cu and Fe in male colorectal cancer non-distant me-
tastasis group were higher than those in distant metastasis group; 3) Blood Cu content was as fol-
lows: 30~49 years old < 50~69 years old < 70~84 years old; blood Fe content was as follows: 30~49
years old > 50~69 years old > 70~84 years old; 4) Fe in colorectal cancer group with lymph node
metastasis was lower than that in group without lymph node metastasis; 5) Blood Fe decreased
gradually from TNM stage I to stage III of colorectal cancer. The Cu level of patients in stage I was
lower than that of patients in stages III and IV, and the Mg and Fe level of patients in stage Il were
lower than those in stage IV.

Keywords

Cu, Zn, Ca, Mg, Fe, Colorectal Cancer, Biological Behavior

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518
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AR TSR T 50 15145 EL e /B E AN 20 4 B I U MLBRE A, Bk B TS BiI X ARER.
e ERAE A 527 E iR XN R R e 209 B RGeS 5 EL e J8 5% 50 N, x4 B e JE 8 b AT 2 0 LA T
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2.2. MAAREARIREMALTE

P T SO RIGHE R R MENT, SR TG — MR R A AR 5 R SR A K I, S0 AT G 75 AR AT b2
AT AL R

2.3. M+ Cu. Zn., Ca. Mg, FelERE

— 3R Cus Zn. Ca. Mg. Fe HIeERE &5 0ANAT & ATt & KRG RE, il 25k kG
HR AR ARSI, 2H 53 R TN T 2R 1 R T I B SCR A B 2R (1) g B (R 4 R AE 6 1S e B TR, BT
I & p g 4, Fa iR es b, 2 oss S ARG S, St EBeR, 4t
BOEACFR, 0 B BN A B
2.4. Gt e

K F SPSS 27.0 AT AR S EG K, P <0.05 NEFEA G FE L,

3. &R
3.1 BEMRE. SEEIERAERA. SERETAERESRMAE Cu. Zn. Caw Mg,
Fe # %5 R

BATMHE =AM Cus Zn. Ca. Mg. Fe &=, JFH SPSS /i, 453 I 1-5.
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Figure 1. Blood Cu levels among the healthy control, non-metastatic colorectal cancer, and metastatic colorectal cancer groups
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Figure 2. Blood Zn levels among the healthy control, non-metastatic colorectal cancer, and metastatic colorectal cancer groups
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Figure 3. Blood Ca levels among the healthy control, non-metastatic colorectal cancer, and metastatic colorectal cancer groups
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Figure 4. Blood Mg levels among the healthy control, non-metastatic colorectal cancer, and metastatic colorectal cancer groups
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Figure 5. Blood Fe levels among the healthy control, non-metastatic colorectal cancer, and metastatic colorectal cancer groups
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K 6~8.

3.3. FE4EZIFE—1RIMm& Cus Zn. Cav Mg, Fe BIREETEL
BAVotr T B AR R . 4B e A b E — A Cu. Zn. Ca. Mg. Fe HIiREAR1L,

2% 1,

DOI: 10.12677/acm.2025.15123493 977


https://doi.org/10.12677/acm.2025.15123493

25
21.447
20 8.662
15
10
5
21211 14601584

o 00490.051 0.238.266 [ | | m .

Cu Zn Ca Mg Fe

nE mi

Figure 6. Blood concentrations of Cu, Zn, Ca, Mg, and Fe by sex in healthy controls (P > 0.05)
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Figure 7. Blood concentrations of Cu, Zn, Ca, Mg, and Fe by sex in colorectal cancer patients with distant metastasis (P >
0.05)
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Figure 8. Blood concentrations of Cu, Zn, Ca, Mg, and Fe by sex in colorectal cancer patients without distant metastasis (P >
0.05)
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Table 1. Changes in blood concentrations (median, mg/L) of Cu, Zn, Ca, Mg, and Fe by gender in non-metastatic colorectal
cancer group and metastatic colorectal cancer group

F* 1 FEBEEEBE. FEMEEBASTE—MAIME Cus Zn, Ca. Mg, Fe KEZ(PHRIH, mg/l)

Cu (mg/L)

Zn (mg/L)

Ca (mg/L)

Mg (mg/L)

Fe (mg/L)

B (n=24)
pMO
Z (n=8)

% (n=13)
pM1
4 (n=5)
P11E

P2 {8

RV QI E AT

0.053

0.030

0.032

0.033

0.024~0.060

0.005~0.053

0.026~0.044

0.021~0.041

0.014"

0.770

RV QI E Al

0.217  0.178~0.235

0.199  0.170~0.205

0.186  0.195~0.239

0.199  0.184~0.246

0.080

0.608

RV QI T A ]

1.648

1.780

1.839

1.699

1.514~1.845

1.619~1.905

1.618~2.208

1.625~1.953

0.127

1.000

RV QP Al

1.406  1.288~1.639

1.275  1.212~1.456

1.367  1.228~1.684

1.350  1.273~1.790

0.726

0.242

e DUl ER

23.455 19.734~26.476

17.185 18.132~24.449

16.875 11.005~20.022

17.075 16.781~25.115

0.002"

0.306

E: Pl BB AR AL AR A 2 B A2 HR R P2: LiEARIZ AL FE R A AL 78 4 2 R A AR 2 406
K R AGIEER.
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Figure 9. Blood concentrations of Cu, Zn, Ca, Mg, and Fe in colorectal cancer patients by age group (Cu and Fe: P < 0.05;
Zn, Ca, and Mg: P > 0.05)

F 9. £EMEDAREM MK Cu, Zn, Ca. Mg, Fe BIREZ{L(Cu. Fe: P<0.05, Zn, Ca, Mg: P>0.05)
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BAV T AR G5 B AT RO AR . RS R. KRB 2 45 Lk Cu. Zn. Ca.
Mg. Fe FIREZLL, Wk 2.
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Table 2. Blood concentrations of Cu, Zn, Ca, Mg, and Fe (Median, mg/L) stratified by clinicopathological characteristics of
different colorectal cancer

2. TREEEBREEYFITAMAK Cu. Zn, Ca. Mg, FeikREIk

Cu(mg/L) Zn(mg/L) Ca(mg/L) Mg(mg/L) Fe(mg/L)

[T7 N B R S I Qe STV~ Q1 i VA T SO o v/~ G 11 (A1 SRS o &~ QR L L SRS S v QR 1Y B A L1 SO e v i B e A i

SRR
EERIR 4k 22 0.038  0.030~0.053 0.209  0.193~0.229  1.707  1523~1.939  1.390  1.222~1.646 22.000 14.016~26.629
£ 23 0033 0.021~0054 0195 0.177-0.226 1744 1599~1.904 1371  1.240~1.524 22.794 16.344~25.400
P11l 0.363 0.340 0.928 0.586 0.910
LT
AR 45 0035 0.027~0.052 0.200 0.182~0.227  1.744 1586~1.905 1375  1.240~1.599 20.920 13.970~25.103

PNt 5 0.054 0.026~0.105 0.216  0.199~0.274  1.633  1.620~2.446 1.349  1.162~1.865 26.486 23.455~28.569

P2 {4 0.293 0.196 0.571 0.910 0.023"
JikE 1240

A IKERL 14 0.032 0.019~0.043 0.201 0.181~0.224 1704 1.216~1.905 1.449  1284~1.653 22.063 15.696~25.254
Tk ER=RN 36  0.037 0.027~0.054 0206 0.186~0.232  1.730 1.601~1.916 1.356  1.239~1.589 22.366 14.228~26.205

P34 0.226 0.940 0.342 0.382 0.890

et

1 3 7 0.052 0.032~0.056 0.218 0.207~0.263  1.774 1591~1910 1.513  1.230~1.675 25283 23.160~26.955
1138 7 0.033 0.022~0.039 0.214 0.172~0.235  1.746  1547~2.050 1.426 1.324~1.645 23.810 19.805~26.740
13 16 0029 0.011~0082 0202 0.195-0.238 1689 1.621~1.996 1.358  1.243~1.604 22.063 16.344~26.429
IV 3 20 0.028 0.024~0.036 0.195 0.179~0230  1.683 1579~1.821 1.313  1.109~1.387 16.875 12.282~24.019

P4 {8 0.068 0.159 0.664 0.249 0.019

P5 i 0.023" 0.378 0.868 1.000 0.567

P6 & 0.377 0.484 0.640 0.670 0.484

P74 0.041" 0.088 0.653 0.150 0.100

P8 f& 0.640 0.815 0.626 0.351 0.243

P9 {4 0.558 0.626 0.903 0.043" 0.024"

P10 {8 1.000 0.279 0.749 0.301 0.147

VE: PA{ENUEA. 1R 1A IV BEESBUREE P A PSEN | B 1 BHAESEUEEE P, P6 A | 3. 1l HHdES
BOGL PAE; PTEAN AL IV BEHESEOEL P E; PSAE A AL 1 HIAESEUEE6 P 18, PO (EN 1L 1. IV HIdES%L
5 P AE; PLOE N 1AL IV HIAESEUES P 1H; "RRE SR ER.

4. BR5HL
EABF R HRY, BT T DU B M BRI R DNA SRSk B S USSR L 2 [2]. 4
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W AR AR B B, S BUm B DRE AL o B, 35 Bl A B S P, o A4 4 N T DA e 4 i 0
T2[3]e AWHTER M FICEIME K “ ebrife” —— IR 7o eilizons 20 Bl IR 32 45 E
JEARFARL AL R L 18 B4 B e L3 I LK Cu. Zn. Ca. Mg. Fe BAE/K-FHEATALI, &4
FEAF W SR BB E A AT LEE, PERIZER S AR S0 W 6~8. I #r TuRh 7o 3 7 i BEXT AL
S EWRARR A SEREEBRAT AL, F M ITR S 8 B SOw P K S5 B A R
FEPE . RIHREE . TNM 73, kBRI RILEED AT AR R, BT

4.1. @FREMBE,. SEFEAME Cu. Zn. Ca. Mg, Fe iRETHIFS

A TR RN R 20 . 45 E AR RE RS 4 32 . 45 E it e 4 18 ], =4 Cu. Zn. Ca.
Mg. Fe JCRBMEIATHER, ZRWT:

M Cu & & . EFEXTRA > AEpmIbnhE A > AEpmahiEBa, BERBFSH
B X(P<0.05), VMK Cu 545 EImM R ERFAR, WK 1, X—4558 5850 CR[4]40E—5, W
50 SCRS]IRIEA—5L. Cu RZ4ERE NAMIEA TR, 1FE R0 TR R4 Bh R 124 2 0 E 2 EH
[6], 4B BN Cu S RAKATREMIBERA: — 5T, MEAps Cu M RER S, H—7m, 4H
[l B AR L M A REEREIR, S8 Cu N Wit FIH . 55352 B2 [7]
UEH R CRA, EMRAERKMEE X CufENEEEFRRNTRERK, Fits Cu MHXMEH 7%
EALEMRES], ARMRAGH MK Cu &85 45 B e 2 FUH S IIX — 45 B 75 B8 £ (R 70 5iE 5.

Ml zZn EEN: @RENRA > SEE Tt Ba > SHpmakEgd, BERBA500
RN (P<0.05), UMK Zn 545 EMRENIREZ AR, WK 2. Zn &2 AEPE ZFEE BT ILE,
RV LB RGES 7r, HAEPUEAL. DNA A RNA & R hae. @bk, e mE Tt gk
FERREENER]. FE2HRERY, B8 Zn NE R SBARIEE R PR, M=z Zn 18RS
BNk B IR AEF[10]. EVFZIERET, Zn AKCFRK, JF BRRICRERE 5B MR B 2 F2E[11].

My Ca &&A: {EFAAH > SapmlEinbERa > dapmaibtBa, BERRASIY
EX(P<0.05), BLEHIMIK Ca 545 H ek A £ AHSG, LI 3. 4HMIp Ca B T\ e AR i i
FHME AFM[12], A TEA AR B 2 E . ok 2 (UEE R B, SRR A A Ca fR
BRAET N, I HXMSCE SR RE . AR, MR AC[13]. il Ca KIS &2 i
SRR E . B2 77 (Nat/Ca?t Exchanger, NCX) J& -2 il 40 i iy 85 7K P 85 512 R 45 . NCX 23 i) 1Y
A AL, FES MR, NCXL A e A, IF Boelmgui RA (R AEfEE I [14]. A NCX 72
¥ Ca? e NAIPY, K Nafe Higufa, Mm 30T 45 B B b i Ca /K- FI#IK. e Eled, 4
LA, B ) 5 T R B A R I [15], R T RE T8 B A P L Ca KPR R R 2 —.

ME Mg & &H: (@RI > &EpRIETAEBH > &EpRbERA, HERTGITEE
X(P>005), WK 4, Mg & —MEZERAMMANHE T, S5ZFEERNEIERT, 4ERFAIR Re =AU
DNA &, SEEFEG M. i85, SMBrRAEFRERR. RZHTRERN, 4EEAL T
Mg &= e IE R AR IRAK[16], Bk, Mg 545 B e 2 18 16 R R ZERATHE KA E R X 10E.

M Fe & 8N: (@EXTIRA > ZiEpmlEinibEBd > SEpmaibiE#d, BxERBa5%
HEX(P<0.05), VLEHIMMK Fe S4B RIRAERFAR, WK 5. Fe RAEMKLFNEE TR, S5
Z R, 4 Fe RSN T AWk IEH A ThAE TN R E[17]. Fe Fais SAE 2 [RIFEAEF £
FHEEER[18]. Fe &VFZBEME ARMARSIR S, X TIEF PR EMTRE R REE, Ak Fe AR Z 1 RE
Sy AN 5¢, AT, 85 B B MR Fe /K-FRRAR vT BE & H TR 01 28 2 (1 e ol
HFERVE FEA R TS, A AT A BT 18] RS B 75 5 350 e s/ BT 88
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4.2. GHFRIFEBE, SERMEEBEPF—MAMmE Cu. Zn, Cay Mg, Fe REEHFR

AHIE TN 24 1) J3VE AR I8 b HS 45 L e 0 S 13 9 B It 45 L e e 78 R EAT LI, Cul Fe R
Gt E 2R (P < 0.05), ARmAL R s T A A 8 Bl AR AL e R 4L e 5 Bl Ve RS 4L EL AR,
T TR BTG AR (P >0.05), WA 1. AT, Cu. Fe WlAENiTA B4 B & =k
A iR IS H 0 r . R VEA B 3 h Cu. Fe ZKCHBUIEL 5 & A R e %

4.3, gﬁﬁﬂﬁﬁq“;f;ﬁfﬁﬁéﬁiﬂﬂﬁﬁ Cu. Zn, Ca, Mg\ Fe H(Jmls'ﬁc"ka

AT 50 5il45 B e B b 30~49 % 5 5], 50~69 % 31§, 70~84 % 14 {5, KASEER BT
B, WE 9, HA ik Cu & EHN: 30~49 ¥ <50~69 % <70~84 %, HZEREAG = X (P<0.05),
Ui B BEE 45 B e B R I K K Cu & & B K Fe & &: 30~49 ¥ >50~69 ¥ >70~84 %,
VLB FE RS I, DU TS B 2 1) Fe R4EFZEFIThAE, R0, T4 E R S SN IE RIS B
MHILML Fe &E2HK. ZFEEFWMTREFNF AR, TR S EE HAL DIREIRIRSE, SFEE Fe B
WAL, XWRFHUE R TR R N 2 —. 75 A O B AE 1 5 (055 BEAL 6 T TRy 2 FEAL
AE N PR OCEE[19], BULIRATFR EH RMEEE . E2 PR EmiEx—45 8.

4.4, mﬁ%ﬁ%ﬁi%ﬁ??%m;ﬁ Cu\ Zn. Ca, Mg. Fe mm&g{‘t

AR TR 45 G W 455685 245 B e BB T 5 I ek L 45 3 % 45 B e B b T A, Fe A4
TR (P<0.05), Ak AT RS ERBAH, Wk 2. HILaT W, Ak
B B A H N R, 4 Bkt e, Fe S EMK. AW 50 44 B A 1 A
780, 1T, I B 16 4, IV A 20 451, DUMALLES Fe BRI EESR, Fe: | AT IV HIRIEHET N EE
Py PRANLLE: | BRI, 1 IR Cu AR T 11 R (P < 0.05); | AT IV JH, 1 A& Cu
AP T IV A3 (P < 0.05); 1HIART IV 3, 1R Mg, Fe (kT IV I # (P 15 < 0.05). 454K
MK Cuv Mg Fe XF T30 TNM - BAEA — & RIIRIR S Lo RBEFLH, Rl AN E S AGFRRE . = EmA
K EAZAC R 45 B s BB LK Cu. Zn. Ca. Mg. Fe /KT, LS it 5P > 0.05).

45. FR4

e, FEAREUINIL 50 B4 B s A 20 B RexT ), RTRERZ M St A R AR TE A &1,
JEERTATORFEA R DI sR S50 T SEME K, BRI BIMA Cu. Zn. Ca. Fe & & 545 E w1,
AR ZE MR (IR IRA > JRmabersd > @A), EfD IR M)k R i
RIS 45 R S BUA SCRAAAEA — B (0l Cu S ) U SG8 R 5 S8 2 S IRAIE) s AT,
WETER R G A Bt 29T PEEIR A% IR BN e T KT IIRE M, ORI ST s 2 IR R SR i
RS MR RN PR R, RRFLEEGLZ PO WTEMER R SRR X TTRIE AL B S
by s T s S P AE A

B H

A TR N A BN RERACEEZ I 2 HbE(d it SC-07/02KT2024182Y), H# K% 5
HEN-SEE
ELWAB

2025 4P 5 AR AR RN TR H 4155 15(2025WSIK044) .
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