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Effects of oxidative stress mediated by copper-containing enzymes in the
progression of kidney disease

Sakamaki, Yuichi
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We investigated that the copper-containing enzyme ceruloplasmin (Cp),
copper and zinc in HD patients. In a retrospective, cross-sectional study, we examined the
relationship between serum Cp and erythropoietin resistance index (ERI), and laboratory
examinations of patients of maintenance hemodialysis. In hemodialysis patients, ERI tended to be
higher at Cp 25.5 or higher, and Cp was higher at ERI 20 or higher. When Cp was as a dependent
variable in multiple regression analysis, hsCRP, ferritin was associated as a positive independent
variable, and ALB was associated as a negative independent variable.

And, in hemodialysis patients, serum copper and zinc showed a positive correlation. Zinc-deficient
patients were found in 47%, with a trend towards low copper.
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141 ( 85 ) 68.3+-13.8 62 ( 02
445 ) 49  (34.7%) (Tablel)

[Table 1-1. baseline clinical characteristics)

Patients, n 142

Age,y 68.3 +- 13.8
6.623 (median)

(min 0.2, max 44.5)

Duration dialysis, y

Male, n (%) 85 (60)
Diabeticn nephropathy, n (%) 52 (37)
Past history of CVD, n (%)

None 67 (47)
Angina or M| 31 (21)
Cerebral infarction 17 (12)
Cerebral hemorhage 12 (8)
PAD 26 (18)
Past history of malignancy, n (%) 19 (19)
Body mass index, kg/m? 22.9 +- 3.9

[Table 1-2. baseline clinical characteristics)

Patients, n 142

Body mass index, kg/m? 22.9 +- 3.9
Mean hemoglobin, g/dL 11.1 +- 0.8
Darbepoetin dose, ug/week 19.4 +-14.2

Erythropoietin resistance index(ERI)
(200:1) IU/week/g/dL/kgBW 6.87 +- 5.93

Fe, ug/dL 70.2 +- 23.4
TIBC, pg/dL 244.8 +-39.3
TSAT, % 22.0 +- 5.4

intravenous iron preparations )
(for last 3months), mg LS 5= 22
Serum albumin, mg/dL 3.6 +-0.3

743.5 (median)
hsCRP, ng/mL (min 50, max 79700)

Cu, pg/dL 86.4 +- 20.2
Zn, pg/dL 61.7 +- 10.7
Ceruloplasmin, mg/dL 22.6 +- 4.6
Cp255 2 Cp (N=28) ERI9.11+-8.83 Cp (N=114)
ERI 6.32+-4.86 (P=0.07) ERI>20 ESA
ERI>20 (N=4) Cp305+-9.9 ERI<20 (N=138) Cp22.3+ 4.2
(p < 0.05) ERI Cp (p < 0.01
R2  0.062) CvD Cp CvD
Cp( 24, 21-26) ( 21, 18-24) (p <0.01)
(p < 0.001 R2 0.350) Cp

hsCRP( B 0.308) (
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Zn(pg/dL) = 53.8 + 0.091*Cu(pg/dL) R2
0.0263, p<0.05 Zn
Alb, Cu Table2

(Table 2)IIEEINEE & KRR EEOEE

HLE L2EE
TEERE(r) plE AV REB) plE
wEQ 0.2686 0.0005
Alb 0.3529 <0.0001 0.2915 0.0001
ChE 0.2320 0.0030
iP 0.2300 0.0032 0.1723 0.0131
Mg 0.1650 0.0359
Fe 0.2180 0.0052 0.2511 0.0005
TIBC 0.1775 0.0234
i 0.2228 0.0042 0.2991 <0.0001
B AR 0.2637
plE <0.0001
ERI Cp hsCRP ALB Cp
Cp
CVD Cp

Cp
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