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Abstract

Dialysis patients are at risk on imbalance (deficiency and a accumulation) of
essential trace elements based on diet, decreased kidney function and removal
by dialysis. The aim of this study was to estimate the Cu, Zn and lead levels
in patients with renal failure before and after their dialysis and healthy group.
Method: this study included fifty chronic renal failure patients (CRF)
collected from Al-kindy teaching hospital, Baghdad compared with fifty
healthy as a control group. Cu, Zn, Pb concentration were measured by
atomic absorption spectrophotometer in serum of CRF patients per and post
dialysis and control group. Result:The results showed a significant increase
at p <0.05 in Zn and Pb concentration in serum of pre and post CRF patients
compared with control group. While a significant decrease in Cu
concentration in serum of CRF patients before and after dialysis compared
with control group. Conclusion: there was a significant decrease of Cu level
in patients (before and after dialysis) compared with healthy group. While the
concentration of Zn and Pb were significant increase in patients (before and
after dialysis).
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Introduction

Renal failure occur when the waste of metabolism (like nitrogenous waste)
accumulate in kidney because the kidney unable to release them ®. At the
same time some renal function (regulation of fluid, some trace elements) may
be fail ®. To remove these uremic toxins the patient undergoes hemodialysis ¢
34 so the patients on hemodialysis are susceptible to increased or decreased
concentration of trace elements due to their removal by dialysis or low
presence in the dietary intake(such as Superoxide Dismutase, Cytochrome C
oxidase, Lysyl- oxidase) . copper is a component that necessary for many
enzymes and hemoglobin synthesis®,Cu is required for metabolism of
carbohydrates, incorporated into of catecholamine biosynthesis ©, the
immum system stimulated by Cu to combat infection ,rebuild damaged tissue
as well as copper can neutralize free radicals that can damage the cells'”.
Zinc is an important trace element is essential for nutrition, required for many
enzymes (alkaline phosphatase, thymidine kinase). Zinc is a cofactor of
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metaloenzymes and it necessary of lipid, protein, carbohydrates metabolism
® Zn mainly found in teeth, prostate, testes, bones, liver and kidney ©.

Lead is a very toxic metal (by both of eating or inhaling it), the reason for its
toxicity is its ability to changing the action of enzymes or imitating other
minerals that act as cofactors in enzymatic reaction, lead reacts with the basic
minerals Ca, Zn, and Fe “9. Low level of Fe and Ca increase the lead
toxicity, so the high levels of both can protected the poisoning of lead, Pb can
damage the brain and kidneys . The aim of the study included estimate the
Cu, Zn and lead levels in patients with renal failure before and after their
dialysis and healthy group.

Material and method

One hundred samples were collected from Al-Kindy teaching hospital, their
age range between 40-50 years, they were classified into (50) patients with
chronic renal failure patients (CRF) (pre and post) dialysis (The diet of the
dialysis patients was not changed . The dialysis patients received first session,
by using alter touch 100 equipment (Darke willowk, Sweden), acetate buffer
was used. The blood flow rate was 150-250 ml/min, dialysate flow rate was
500 ml/min.), and (50) as a control group with no previous disease may
interfere with parameters in this study.

Ten milliliters of blood was taken from the group , placed into clean plain
tube , left for 15 minutes at room temperature, centrifuged at 3000 rpm for 20
minutes , then stored at ( -20C) until time of analyzed .

Determination of (Cu, Zn, Pb) serum concentration was analyzed by using
atomic absorption spectrophotometer (schimadzu AA- 646) (Japan)

Results and Discussion

Serum copper, zinc and lead concentration of chronic renal failure and
control group were shown in table (1) and fig (1)

Table (1): Serum Cu, Zn, Pb concentration of patients and control
group.

No Cu (umol/L) Zn(umol/L) Pb(umol/L)
pre-dialysis 50 24.291+£8.598 | 15.45+6.93 26.73+6.82
post-dialysis | 50 21.89+8.625 16.781+7.021 | 27.58+3.78
control 50 25.42+6.865 11.010+2.986 | 15.86+6.12
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Figure (1): Cu level in patients and control group  Figure (2): Zn level in patients and
control group
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Figure (3): Pb level in patients and control group

The concentration of Zn, Cu and Pb(umol/l) of renal failure before and after
first dialysis were shown in table (1). these table and figure(1) show Cu was
significant lower(at P< 0.05) in serum of patients ( before and after dialysis)
compared with normal group, these results was agreement with earlier
reported by Heshmatollah,et.al™® and Trendafilov.et.al® they showed that
serum Cu concentration of dialysis patients were lower than control group.
Cupper is engaged with many of enzymes is the erythropoiesis, immume
system and formation of collagen, Cu is involved in a many metalloenzymes
and biological process ®*. Excess copper was accumulates in the liver and
damaging its metabolic abilities to remove the toxins from the blood. Copper
Is indispensable for reducing the level of histamine, norepinphrin, and
epinephrine, this lead to emergence of psychological imbalances, anxiety and
depression .
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Table (1) and fig (2) showed that Zinc was significant increase (at P< 0.05) in
serum of patients (before and after dialysis) compared with control groups,
this results was agreement with Heshmatollh,et.al(12) and Anusha et.al*®
they found that concentration of Zn was higher in patient than healthy group,
while Rui Azevedo et.al “” were found the level of Zn was decrease in
patients than control group, and Almeida et.al “® impurities in hemodialysis
fluids and the incompetency to released them will lead to the precipitation
trace element ( Zn) in the body of renal failure diseases, there is many
conditions that effected to the level of Zinc for example taking medications
that containing Zinc, increasing Zinc dietary, contamitation water that used in
dialysis ™.

Table (1) and fig (3) showed the level of Lead in patients (before and after
dialysis) was significant increased (at P< 0.05) compared with healthy
groups, that result was agreement with many studies % 182929 " |n humans,
the highest percentage of Pb is found in bones, and therefore patients with
kidney failure suffer from mineral deficiency disorder due to aging,
parathyroid hormones, vit.D, PO,*, Ca unnatural metabolism and abnormal
rebuilding of bone ?%2Y,

Conclusion

This study found there was a significant decrease of Cu level in patients
(before and after dialysis) compared with healthy group. While the
concentration of Zn and Pb were significant increase in patients (before and
after dialysis). Further studies are required to investigate the imbalances of
trace elements in first dialysis patients

References

1- Inas Sattar Abd (2019)” the effect of some biochemical parameters on
patients with renal failure” Al-Nisour Journal for Medical Sciences ;1
(1):151-155.

2- Muhannad M. Q.,Hind M. H. and Zuhair M.J. (2013)” serum copper and
zinc in treated patients with end stage renal disease” magazin of al-kufa
university for biology ; 5 (2).

3- Ramprasad N., Al-Ghonaim M.1.(2013)”Role of trace elements and lipid
peroxidation levels in pre and post hemodialysis of chronic renal failure
patients” Int J of Res in Biochem and Biophys; 3: 1-6.

4- Tonelli M., Wiebe N., Bello A., Field CJ., Gill J.C, et al. (2017)”
Concentrations of trace elements in hemodialysis patients: A prospective
cohort study”. AJKD, 70(5): 96-704.

May (2025) OO [N - [ N P2 X P
110



2l gl U (b A1 A1 Akl p 501 il
Jlad Coag
(i i g Al 2l ptal
20257512928 juadell gslagyd) g

5- Uriu-Adams J.Y., Keen C.L. (2005). “Copper, oxidative stress, and human
health”. Molecular Aspects of Medicine; 26(4-5):268-298.

6- Cheng-Hsu C., Shih-Chien H., Szu-W. H., Shang-Feng T., Yi-Chia
H.(2024)” Trace Elements Status and Their Associations With Related
Antioxidant Enzyme Activities in Patients Receiving Peritoneal Dialysis and
Hemodialysis” J renal nutrition; 34( 3):p243-251.

7- Damiano S., Sozio C., La Rosa G., Guida B. Faraonio R., Santillo M.
Mondola P. (2020)”Metabolism Regulation and Redox State: Insight into the
Role of Superoxide Dismutase “Int. J. Mol. Sci.; 21: 6606.

8- Balla S., Ismail A.M. (2016) “Impact of hemodialysis on serum zinc and
copper level in CKD patients” J Appl Pharm Sci; 6: 165-168.

9- Neto L.C., Bacci M.R., Sverzutt L.C., Costa M.G., Alves B.C., et al.
(2016)” The role of zinc in chronic kidney disease patients on hemodialysis:
A systematic review” Health 8:344-352.

10- Wani, A.L., Ara, A., Usmani, J.A. (2015)”Lead toxicity: A review”
Interdiscip. Toxicolog; 8: 55-64.

11- Oruc, M.; Mercan, S.; Bakan, S.; Kose, S.; Ikitimur, B.; Trabulus, S.;
Altiparmak, M.R. (2022) Do trace elements play a role in coronary artery
calcification in hemodialysis patients?”” Int. Urol. Nephrol; 55:173-182.

12- Heshmatollah S., Abdorrahim A., Mohammad T. J., Farideh M., Gholam
A. K., Zeinab D. Z.(2018)” Comparison of zinc, copper, selenium,
magnesium, aluminium and lead blood concentrations in end-stage renal
disease patients and healthy volunteers in Ahvaz, southwest of Iran” Russian
Open Medical Journal; 7(1).

13- Trendafilov 1., Georgieva I., Manolov V., Atanasova B., Vasilev V.,
Arabadjieva D., Velkova N., Dimitrova V. and Yonova D.(2018)” Status and
relation to inflammation of some serum trace elements (TE) in hemodialysis
(HD) patients” Nephrol Renal Dis.; 3(3):1-4.

14- Balla S., Ismail A.M. (2016)” Impact of hemodialysis on serum Zinc and
Copper level in CKD patients” J of Appl Pharmac Sci; 6: 165-168.

15- Mano M. (2014)” Abnormal Copper homeostasis: Mechanisms and roles
in

neurodegeneration” Toxics; 2: 327-345.

16- Anusha P.D., Ramlinga R., Anurag Y., Malathi M. (2019)” Effect of
Hemodialysis on Trace Elements in Renal Failure Patients” Indian Journal of
Medical Biochemistry; 23 (2):233-235..

May (2025) OO [N - [ N P2 X P
111



4 piall palad! Jlme (B Ao b G A1 A okl a0 kg
shad ceig
(Qoaoiml) doekdel Aglge duedacidly A2 pall polad!)
20251512928 sl 3¢l ¥ pose

17- Rui A., Davide G., Mary D., Edgar P. and Agostinho A. (2023)” Further
Evidence on Trace Element Imbalances in Haemodialysis Patients—Paired
Analysis of Blood and Serum Samples” Nutrients;15: 1912.

18- Almeida A., Gajewska K., Duro M., Costa F., Pinto E. (2020)” Trace
element imbalances in patients undergoing chronic hemodialysis therapy—
Report of an observational study in a cohort of Portuguese patients” J. Trace
Elem. Med. Biol.; 62: 126580.

19- Berger M.M., Broman M., Forni L., Ostermann M., De Waele E.,
Wischmeyer P.E. ( 2021)” Nutrients and micronutrients at risk during renal
replacement therapy: A scoping review” Curr. Opin. Crit. Care; 27(4):367-
377.

20- Stojsavljevi'c A., Risti’c-Medi’c D., Krsti’c B. Rov“canin B. Radjen S.,
Terzi'c B., Manojlovi'c D. ( 2022)” Circulatory Imbalance of Essential and
Toxic Trace Elements in Pre-dialysis and Hemodialysis Patients”. Biol. Trace
Elem. Res.; 200:3117-3125.

21- Evenepoel P., Cunningham J., Ferrari S., Haarhaus M., Javaid M.K.,,
Lafage-Proust M. H., Prieto A. D., Torres P.U.,Cannata-Andia J.et.al (
2020)” European Consensus Statement on the diagnosis and management of
osteoporosis in chronic kidney disease stages G4-G5D” Nephrol. Dial.
Transplant; 36: 42-59.

May (2025) OO [N - [ N P2 X P
112



