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Abstract: Copper as an essential trace element for the human body, has its homeostasis imbalance closely
linked to various diseases such as anemia, cancer,and neuropathy. Current research has revealed that copper
influences physiological and pathological processes by regulating enzyme activity, oxidative stress, and cell
death pathways. However,the precise regulatory mechanisms of copper metabolism and its interactions with
other elements remain largely unknown. This paper systematically reviews the pathological mechanisms and
clinical characteristics of copper homeostasis imbalance, highlighting the progress in diagnosis and treatment
of copper deficiency anemia. It identifies copper’s critical roles in heme biosynthesis, iron metabolism, and
hematopoietic stem cell differentiation. Studies indicate that copper deficiency often coexists with diseases like
zinc excess,chronic kidney disease,and tumors,leading to the failure of traditional anemia therapies. Addition-
ally,the concept of cuproptosis provides new insights for cancer treatment,yet the dynamic changes of copper
metabolic abnormalities in tumor microenvironments and therapeutic targets require further exploration. Ex-
isting research gaps include,incomplete understanding of synergistic/antagonistic mechanisms between copper
and elements such as zinc and iron,urgent need to establish early diagnostic criteria and precision intervention
strategies for copper deficiency anemia,infancy of multi-omics technology applications in copper homeostasis
regulatory networks. Future directions should integrate genomics, metabolomics, and microbiomics data to
construct dynamic copper metabolism models and explore the targeted therapeutic potential of cuproptosis
pathways in refractory tumors. Through interdisciplinary innovation,it is promising to break through diagnos-

tic and therapeutic bottlenecks in copper-related diseases,providing theoretical support for personalized nutri-
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tional interventions and precision medicine.
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6.1 MRALIEAAR R E (1) 8T 2 48 A 35
B« 45 45 I35 7 (80 ~ 155 pg/dL) (Hl W 8 4 (17 ~54
mg/dL) .24 h JR 8 HEME (<T40 pg) K20 40 i 4 UK
S, B2 W I AR AR EIR S s (2) IF R TN TR B 1Y T
AT . e A A L P ) L S Al CAn B R L TBD) L
2y R e L R AT H L B AR B = KUK
00, 5 BRI EE =120 pug/dL B A 45 4 0 ik
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6.2 ARETHHE (HRBREBRZ (LFHE<<70
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A 1~3 mgCAN4EW; &4 8 mg/100 g) . [ i it {1 4
AR C M., (2) F 5= i E <40
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mg/d) , FRIER A 5 L U 25 01 iR R A B R ) 2 ~ 4
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R AR B B W GERUT R 12 3) . IR
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Cln DY e BH R e ) 55 1 B 2 R I P 1T 45 5 I e 2400 i 7
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54 W SR e B, TT 3 IR BN B A W Ui SR 45 CC
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ML IE DNA B & BB 3k AL /Y OE W ik fT. A
MTHEFER 3 % & A= A8 4k, W] S 30 5- B 58 00 &0 1R A g
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.
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BEVERAE TR B PR A /S UMLK 57 4 B, 0 H 2
"] {36 sk i T TR R e A ST 1Y) L R G B AT R AR
FKo H R T AE MR O B R R 3l A AR e S E T Al
0 4 AR A AE S B . () IR R IZYT - H B = P A
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Chn'Em B E) PR % A SRt — 2 8Bk,
O EAR G4k . 2 4 28R 5 5 5y Br il b F R 2 B
B X D e AR Bl A AR R T g oK AR Y T
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