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Background: Lumbar disc degeneration (LDD) is a common musculoskeletal disorder that frequently 

causes low back pain (LBP). In addition to the discomfort of lower back pain, it can accompany pain in 

one or both legs. The lumbar spine and sacrum, consisting of five vertebrae and one bone, determine the 

spine's balance. Microelements are essential in bone metabolism and are associated with preventing 

osteoporosis and alleviating musculoskeletal pain. 

Objectives: To examine the correlation between lumbar spinal surgery and the concentrations of 

microelements, namely zinc and copper. 

Methods: A case-control study was conducted in Ghazi Al-Hariri Hospital in Baghdad, Iraq, during the 

October 2023 to January 2024. The study included 120 participants ranging in age from 18 to 70 years. 

Sixty participants underwent lumbar spine surgery and were diagnosed using X-ray or MRI scans. The 

other 60 were healthy controls. The zinc (Zn) and copper (Cu) levels in the blood were determined using 

an atomic absorption spectrometer. The body mass index (BMI) was determined using the formula: 

BMI (kg/m2) = weight/height2. 

Results: The patients had a lower mean zinc level (57.3 ± 14.56 Mmol/L) and a higher mean copper 

level (106.6 ± 39.41 Mmol/L) in comparison to healthy controls (96.4 ± 17.38 Mmol/L) and (61.0 ± 9.53 

Mmol/L) respectively. There was a weak relationship and a significant correlation between copper and 

zinc (r=-0.2). A very strong relationship and a significant correlation between copper and Cu / Zn ratio 

(r = 0.85) while zinc had a significant very strong correlation relationship with Cu / Zn ratio (r =-0.7) 

in patients. 

Conclusion: The present study underscores the noteworthy association between microelements (Cu, 

Zn) and degenerative lumbar discs underscoring the significance of pre-operative evaluation in 

achieving the best possible surgical results. The study has demonstrated the utility of measuring serum 

zinc level and copper level especially their link with lumbar disc degeneration (LDD) as markers of 

patients undergoing lumbar spinal surgery. 
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Introduction: 
 

 

The lumbar spine, composed of five big vertebrae, 

and the sacrum, are crucial for spinal equilibrium, 

with lumbar lordosis influencing sagittal balance, 

posture, and upright walking, supporting bipedalism 

(1). Degenerative disc disease (DDD) is a 

complicated condition that is still poorly understood. 

Many theories have been put forth to explain the 

disease such as aging and the interaction of genetic 

and environmental variables. It has been 

demonstrated that the disproportion of anabolic and 

catabolic activity of extracellular matrix (ECM) 

enzymes including cathepsins, aggrecans and matrix 

metalloproteinases (MMPs) influences a significant 

percentage of the degeneration process (2). 

Since low back pain is a symptom rather than a 

diagnosis, it might be caused by a variety of disorders 

both recognized and undiscovered. 

Specific or non-specific low back pain (LBP) is 
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possible. Specific low back pain (LBP) refers to pain 

that originates in another area of the body or is 

brought on by a specific disease or anatomical issue 

in the spine (3). 

A surgical method called lumbar interbody fusion 

(LIF) is used to treat degenerative lumber segments, 

their decompressed neural components and any facet 

joint problems that may be related (4).Trace elements 

(TE) were explored in several illnesses such as 

osteoarthritis (OA), a whole-joint disease 

characterized by pathological changes in all joint 

tissues including subchondral bone sclerosis, 

cartilage loss and synovial inflammation (5). Most of 

the investigations focus on bone tissue, which is 

thought to be the storehouse for trace elements and 

reflects their cycling across the entire organism (6). 

Aside from that, recent research links TE to bone 

metabolic failure (7). Additionally, abnormalities in 

serum TE (Zn and Cu) are linked to cardiac failure 

and coronary artery disease (8). 
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The body contains very small amounts of trace 

elements, which are vital micronutrients. They are 

essential to the healthy operation of the immune 

system and have a significant impact on several 

physiological functions (9). Trace elements such as 

copper and zinc, play a part in numerous biological 

activities as micro sources (10). Zinc (Zn) is a crucial 

component of bone health and a cofactor in 

metalloenzymes (11). A significant amount of the 

body zinc is found in the skeleton, where it is 

involved in intracellular signaling, endocrine axis 

modulation and long-bone growth (12). It promotes 

osteoblast growth and bone production, prevents 

osteoclastic bone resorption and shields osteoblasts 

from apoptosis. A zinc deficit affects collagen 

production, collagenase activity and bone 

mineralization. It also compromises the integrity of 

bone tissue (13). Copper (Cu) decreases bone 

metabolism by inhibiting osteoblasts and osteoclasts. 

Lysyl oxidase is an enzyme that crosslinks collagen 

fibers, and Cu is a cofactor for this enzyme (14). Cu 

deficit raises the risk of osteoporosis and causes bone 

abnormalities. The element has a strong correlation 

with bone flexibility and tensile strength, and it is 

crucial in the lysyl oxidase enzyme production 

process, which is responsible for the crosslinking of 

elastin and collagen in the organic matrix of bone 

(15). 

Copper influences the equilibrium of humoral and 

cellular immunity. For growth, development and 

strong bones, it is necessary (16). Additionally, 

serum Cu is high in type 2 diabetics (17). Among the 

three primary disorders in orthopedics are 

osteoporosis, fractures and arthritis and Cu is crucial 

to the management of these three conditions (18). 

Supplementation with trace metals like copper can 

help prevent and minimize bone loss (19). A previous 

study reported that alkaline phosphatase (ALP) 

spines. Atomic absorption spectroscopy was used to 

measure the level of zinc and copper. Weight and 

height were measured to calculate the body mass 

index (BMI), and to classify the participants 

according to World Health Organization (WHO) 

(21). 

 

Statistical Analysis: 

The data was managed using SPSS version 25.0 

software. Frequency, percentage, mean and standard 

deviation were used to describe the data. To 

investigate the association between the qualitative 

variables, the chi-square test was utilized. The 

independent t-test was used to evaluate the difference 

between means and the Pearson correlation 

coefficient was used to analyze the correlation 

between two quantitative variables. With values <0.3 

signifying no correlation, 0.3 - <0.5 denoting weak 

correlation, 0.5 - <0.7 moderate strength and >0.7 

strong correlation. P-values of < 0.05 were regarded 

as significant. Receiver operating characteristic 

(ROC) analysis was used to determine the ideal 

threshold for study cases, which had high specificity 

and sensitivity. 

Results: 

The mean age of the cases was (50.9 ± 13.76 years) 

compared to (44.5 ± 6.21 years) for controls 

p-value < 0.001. 
The mean BMI was 26.2 ± 3.16 kg/m2. Patients had a 

significantly higher BMI mean (28.1 ± 3.41 kg/m2) in 

comparison to healthy controls (24.4 ± 1.14 kg/m2), 

p-value <0.001. Regarding BMI groups, 45.4% had a 

normal BMI; the percentages for overweight were 

41.2%, obese 12.6% and severely obese 0.8%, Table 

1. 
Table 1: Demographic characteristics of the study groups 

Demographic Patients Controls Total p- value 
 

activity and osteocalcin concentration were 

significantly increased with zinc supplementation. 

This finding demonstrated that zinc positively 

influences osteoblastogenesis, resulting in increased 

Age (years) 50.9 ± 
13.76 

(1.77) 

BMI (kg/m2) 28.1 ± 
3.41 

44.5 ± 
6.21 

(0.80) 

24.4 ± 

1.14 

40.2 ± 
15.12 

 

26.2 ± 
3.16 

<0.001ǂ 
 

 

<0.001*ǂ 

osteoblast differentiation and proliferation (20).  (0.44)  

The aim of this research is to examine the correlation Sex 
Male 28 

(46.7%) 
33 

(55%) 
61 

(50.8%) 
0.46 

Patients and Methods:  (16.7%) (74.6%)  (45.4%)  

The case-control study was conducted on 120 Overweigh 34 15 49 
 (56.7%) (25.4%)  (41.2%)  

individuals at Ghazi Al-Hariri Hospital in Baghdad, Obese 15 0 (0.0%) 15 

Iraq, during the period from October 2023 to January 

2024. The age range of participants was between 18 

and 70 years old. the participants were divided into 

two groups: 60 were patients who underwent lumbar 

spine surgery, and 60 healthy individuals who served 

as a group of controls from the same areas of the 

patients and were randomly selected. Inclusion 

criteria for both cases and controls were that they did 

not suffer from kidney or liver disease without known 

zinc and copper supplementation. 

The study questionnaire included a set of questions 

on demographic and clinical characteristics. X-rays 

or MRI scans was utilized for imaging the lumbar 

 (25.0%) (12.6%)  

 Morbid ob  1 (1.7%) 0 (0.0%) 1 (0.8%)  

Mean ± SD (SE), N (%), *p-value is significant, ǂ independent t- 

 test, †chi-square test  

 

The patients had a lower mean zinc value (57.3 ± 

14.56 Mmol/L) compared to the controls (96.4 ± 

17.38 Mmol/L), p-value = 0.001. The mean copper 

and Cu/Zn ratios were significantly higher (106.6 ± 

39.41 Mmol/L) and (2.0 ± 1.06) in cases compared to 

the control (61.0 ± 9.53Mmol/L) (0.6 ± 0.12), 

p-value <0.001, Table 2. 

between lumbar spinal surgery and the 
concentrations of microelements. 

 Female 32 
(53.3%) 

27 
(45%) 

59 
(49.2%) 

 

  Normal 10 44 54 <0.001*ǂ 
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Table 2: Mean ± SD of zinc, copper and Zn/Cu 

ratio in the study groups 
Microelement Patients Controls p- 

value 

Zinc (Mmol/L) 57.3 
± 14.56 (1.8 

9) 

96.4 ± 17.38 (2. 
24) 

0.001* 

Copper (Mmol/L 106.6 ± 
39.41 (5.08) 

61.0 ± 9.53 
(1.23) 

<0.001 
* 

Copper/Zinc 2.0 ± 1.06 
(0.13) 

0.6 ± 0.12 (0.01) <0.001 
* 

 Mean ± SD (SE), *p-value is significant   

 

The correlation coefficient was used to determine 

linear relationships between copper and zinc in 

patients with lumbar spinal surgery. The results 

showed that there was a weak relationship and a 

significant correlation between copper and zinc 

(p≤0.05, r=-0.2), Figure 1. 

 

Figure 1: Simple linear regression of Copper and Zinc for 

lumbar spinal surgery cases. 

The results showed a positive relationship and a significant 

correlation between copper and copper/zinc (p = <0.001, r 

= 0.85), Figure 2. 
 

Figure 2: Simple linear regression of Copper and 

Cu/Zn for lumbar spinal surgery cases. 

 

They also showed a positive relationship and a 

significant correlation between Cu/Zn and Zn 

(p≤0.001, r =0.7), Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Simple linear regression of Copper/Zinc and 

Zinc for lumbar spinal surgery cases. 

 

Table 3 shows the area under the curve and ROC for 

evaluating serum zinc, copper and their ratio 

concentrations as potential diagnostic indicators of 

lumbar disc degeneration in lumbar spine surgery. 

Serum zinc, copper and their ratio biomarkers 

exhibited high diagnostic accuracy for predicting 

lumbar spine surgery. 

The copper/zinc ratio produced an AUC of 0.995 

(0.988-1.000; P<0.001). The best cut-off value of 

copper/zinc for the detection of lumbar disc 

degeneration is 0.9111 with a sensitivity of 96.7%, a 

specificity of 96.7%, a PPV of 95.1%, an NPN of 

96.6% and an accuracy of 95.8%. 

The copper produced an AUC of 0.926 (0.883–0.969; 

P<0.001). The best cut-off value of copper for the 

early detection of lumbar disc degeneration is 72.5 

ug/dL with a sensitivity of 83.3%, a specificity of 

88.3%, a PPV 87.7%, an NPN 84.1% and an accuracy 

of 85.8%. The zinc has an AUC of 0.979 (0.958- 

1.000; p<0.001). The best cut-off value of zinc for 

the early detection of lumbar disc degeneration is 75 

ug/dL with a sensitivity of 93.3%, a specificity of 

95%, PPV of 94%, NPV of 93.4% and accuracy of 

94.2%. 

 
Table 3: The ROC curve for the optimal threshold that 

assesses serum zinc, copper and their ratio for diagnosing 

lumbar disc degeneration 
Test Result 
Variable(s) 

Copper Zinc 
Copper/Zinc 

Cut-off points 72.5 75 0.9111 

AUC 0.926 0.979 0.995 

Sensitivity % 83.3 % 93.3% 96.7% 

Specificity % 88.3% 95% 96.7% 

PPV 87.7% 94% 95.1% 

NPV 84.8% 93.4% 96.6% 

Accuracy 85.8% 94.2% 95.8% 

CI (95%) (0.883- 
0.969) 

(0.958-1.000) (0.988- 
1.000) 

P value <0.001[S] <0.001[S] <0.001[S] 

S= Significant, PPV= Positive protective value, NPV= Negative 

predictive value, AUC= Area under curve, CI= confidence interv 

 

In evaluating the efficacy of copper, zinc and 

copper/zinc  ratio  in  lumbar  disc  degeneration 
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detection, the findings showed that zinc (sensitivity 

93.3%) was the most sensitive biomarker for lumbar 

disc degeneration, followed by copper (sensitivity 

83.3%). However, the copper/ zinc ratio (sensitivity 

96.7%) reflected a highly specific biomarker for 

lumbar disc degeneration, Figure 4. 

 

 
Figure 4: ROC curves for optimal diagnostic point analysis for predicting lumbar disc degeneration in lumbar spine 

surgery using copper, zinc and their ratio. 
 

Discussion: 

The significantly higher mean age in the patients than 

the controls found in the current study is consistent 

with the findings of Lee et al. who combined 

information from other studies that considered 

advanced age to be a risk factor for lumbar kyphosis 

and lumbar disc degeneration (22). Rajasekaran et 

al., also found that aging causes changes in the 

lumbar vertebrae and intervertebral discs (23). 

The higher mean BMI in patients than controls is 

consistent with the findings of Flippin et al., based on 

a community-based spine registry that covers a range 

of diseases. An increase in BMI was associated with 

a statistically significant increase in operating 

time (24), that due to a combination of intervertebral 

disc degeneration, fatty infiltration of paraspinal 

muscles and medical changes such as bone marrow 

lesions visible on magnetic resonance imaging and 

suggestive of low back pain. Obesity is also linked to 

degenerative spinal pathology in the lumbar 

spine (25). 

The significantly lower zinc levels in patients than 

controls in the current study is consistent with the 

results of Akoniuk et al (26). According to Molenda 

et al., individuals with osteoporotic illness have 

lower zinc levels in their bones compared to healthy 

individuals, Zinc is an essential co-factor for alkaline 

phosphatase, a protein that is involved in the 

synthesis of many components of the bone matrix and 

is especially crucial for appropriate collagen 

synthesis and bone mineralization (27). 

The finding of the current study that patients had 

significantly higher copper levels than controls 

supports that of Mahmood where patients' serum 

copper concentrations were much higher than 

controls (28). Elevated serum copper ions are an 

indicator of osteoporosis, fractures and joints. Copper 

ions are released from ceruloplasmin during the stage 

of an inflammatory reaction, which is a crucial 

component of the immune response and results in 

elevated serum copper (29). 

 

Conversely, copper acts as a co-factor for lysyl 

oxidase an enzyme that initiates and controls the 

production of collagen and elastin. Copper deficiency 

results in a significant decrease in the activity of this 

enzyme in areas of bone, which is thought to lead to 

a decrease in collagen crosslinking. This can affect 

the stability and structure of collagen in bones, as 

well as cause abnormalities in skeletal growth and 

osteoporosis (30). 

The finding of the current study of a significantly 

higher Cu/Zn ratio in patients compared to controls is 

consistent with those of Jakoneiuk et al. According 

to this evidence, a high serum Cu/Zn ratio could 

indicate an inflammation if it results from a drop in 

serum Zn or a rise in serum Cu (26). It is also 

consistent with another study which found that the 

Cu/Zn ratio was favorably correlated with mineral 

content and bone density, indicating that the ratio 

may be a significant predictor of bone health. The 

high serum Cu/Zn ratio may be connected with a 

decreased ability to maintain or reestablish 

homeostasis following a disruptive event (31). 

The weak but significant correlation between copper 

and zinc found in the current study agrees with a the 

results of another study which found a positive 

correlation between Zn and lumbar vertebrae bone 

mineral density. According to this finding, 

osteoporosis is caused by zinc deficiency. In the same 

way, it has long been known that Cu deficit causes 

pathological alterations that are indicative of 

osteoporosis and limits bone formation (32). Gaier et 

al., discovered several significant associations 

between serum Cu and Zn and clinically important 

markers of bone and physical function (33). The 

degenerative process affects human intervertebral 

discs, affecting trace elements like copper and zinc. 

The concentration in bone tissue reflects body 

changes and periodic reactions, reflecting the 

accumulation of these elements (34). 
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The significant positive correlation between copper 

and the Cu/Zn ratio in the current study matches a 

previous study that found significant relationships 

between high Cu/Zn ratios and high serum Cu with 

lower bone mineral density (BMD), lean mass, 

strength and power and lower extremity function. 

The results support the use of the Cu/Zn ratio as a 

functional and predictive biomarker for overall 

health. Those with elevated serum Cu and a high 

Cu/Zn ratio had low BMD (33). It is also consistent 

with the number of studies that discovered positive 

relationships between Cu concentrations and the 

Cu/Zn ratio (35, 36). Our patient had a very strong 

relationship and a significant correlation between the 

copper/zinc ratio and zinc. Unfortunately, not all 

previous studies have measured markers of the 

correlation between copper/zinc ratio and zinc, which 

may be one reason for the observed difference in 

early healing response among patients who 

underwent lumbar spine surgery. 

The current study revealed that measuring serum 

copper/zinc (at a cut-off value of > 0.9111 ug/dL and 

zinc (at a cut-off value of > 75 ug/dL, while copper 

(at a cut-off value of > 72.5 ug/dL were the best 

biomarkers for distinguishing lumbar disc 

degeneration with lumbar spine surgery from healthy 

groups. These biomarkers have a higher AUC for 

serum copper/zinc, followed by zinc and then copper. 

The results contribute to the theory of delayed lumbar 

disc healing as a major mechanism involved in 

lumbar disc degeneration in patients undergoing 

lumbar spine surgery. 

 

Limitation: The current study's limitation was its 

limited sample size; a larger number is needed to 

generalize the existing findings on the Iraqi 

population. 

 

Conclusion: The low serum zinc level is a predictor 

of lumbar disc degeneration in patients undergoing 

lumbar spine surgery, particularly its association with 

lumbar disc degeneration, and the patient had a weak 

correlation and a high correlation between copper 

and zinc. The serum level of copper in the patient has 

a very strong relationship and significant correlation 

between copper/zinc, and a very strong relationship 

and significant correlation between copper/zinc and 

zinc. 

 

Authors' declaration: 

We confirm that all the Figures and Tables in the 

manuscript belong to the current study. Besides, the 

Figures and images, which do not belong to the 

current study, have been given permission for re- 

publication attached to the manuscript. Authors sign 

on ethical consideration Approval-Ethical Clearance: 

The project was approved by the local ethical 

committee in Ghazi AL-Hariri Hospital in Baghdad, 

Iraq. according to the code number (40681) on (15 

/10/ 2023). 
Conflict of Insert: None 

Funding: None. 

Authors' contributions: 

The manuscript should mention the contribution of each 

author to the research done: 

Study conception & design: (Manal K Rasheed &Ali T. 

Abdul Wahid). Literature search: (Sadiq R. Karkush). Data 

acquisition: (Sadiq Rahim Karkush). Data analysis & 

interpretation: (All Authors). Manuscript preparation: 

(Sadiq R. Karkush). Manuscript editing & review: (Sadiq 

Rahim Karkush). 

 

References: 

1. Molina IV D, Blumenthal S. Lumbosacral Spine 

Plain Radiographs. Atlas of Spinal Imaging: Elsevier; 

2022. p.173-81. https://doi.org/10.1016/B978-0-323- 

76111-6.00009-2 

2. Kirnaz S, Capadona C, Lintz M, Kim B, Yerden R, 

Goldberg JL, et al. Pathomechanism and 

biomechanics of degenerative disc disease: features of 

healthy and degenerated discs. International journal 

of spine surgery. 2021 Apr 1;15(s1):10-25. 

https://doi.org/10.14444/8052 

3. Freynhagen R, Rey R, Argoff CJCMR, Opinion. 

When to consider "mixed pain"? The right questions 

can make a difference! 2020;36(12):2037-46. 

https://doi.org/10.1080/03007995.2020.1832058 

4. Bilhaut A, Ménard M, Roze O, Crétual A, Olivier 

AH. Locomotion behavior of chronic Non-Specific 

Low Back Pain (cNSLBP) participants while walking 

through apertures. Gait & Posture. 2023;104:140-6. 

https://doi.org/10.1016/j.gaitpost.2023.06.015 

5. Meng B, Bunch J, Burton D, Wang J. Lumbar 

interbody fusion: recent advances in surgical 

techniques and bone healing strategies. Eur. Spine J. 

2021; 30:22-33. https://doi.org/10.1007/s00586-020- 

06596-0 

6. Li G, Cheng T, Yu X. The impact of trace elements 

on osteoarthritis. FMed. 2021; 8:771297. 

https://doi.org/10.3389/fmed.2021.771297 

7. Galusha AL, Howard LJ, Kruger PC, Marks T, 

Parsons PJ. Bone Mineral Composition Among Long 

term Parenteral Nutrition Patients: Postmortem 

Assessment of Calcium, Phosphorus, Magnesium, and 

Select Trace Elements. JPEN. 2021;45(1):175-82. 

https://doi.org/10.1002/jpen.1818 

8. Hajishengallis G, Chavakis T. Local and systemic 

mechanisms linking periodontal disease and 

inflammatory comorbidities. Nature Reviews 

Immunology. 2021 Jul;21(7):426-40. 

https://doi.org/10.1038/s41577-020-00488-6 

9. Hussein WK, Majid AY, Saleh BO. Status of Some 

Trace Elementsin Idiopathic and Ischemic 

Cardiomyopathy and Coronary Artery Disease: 

Echocardiographic Correlation. JFacMedBaghdad. 

2010;52(3). 
https://doi.org/10.32007/jfacmedbagdad.523988 

10. Jaber BA. Serum Zinc and Copper in Children with 

Febrile Seizures in Basrah, Iraq. JFacMedBaghdad. 

2019;61(1):1-5. 
https://doi.org/10.32007/jfacmedbagdad.611250 

11. Al-Saady RK. The Impact of Body Mass Index and 

Some Trace Elements in Iraqi Women with Breast 

Cancer.   JFacMedBaghdad.   2015;57(4):312-5. 

https://doi.org/10.1016/B978-0-323-76111-6.00009-2
https://doi.org/10.1016/B978-0-323-76111-6.00009-2
https://doi.org/10.14444/8052
https://doi.org/10.1080/03007995.2020.1832058
https://doi.org/10.1016/j.gaitpost.2023.06.015
https://doi.org/10.1007/s00586-020-06596-0
https://doi.org/10.1007/s00586-020-06596-0
https://doi.org/10.3389/fmed.2021.771297
https://doi.org/10.1002/jpen.1818
https://doi.org/10.1038/s41577-020-00488-6
https://doi.org/10.32007/jfacmedbagdad.523988
https://doi.org/10.32007/jfacmedbagdad.611250


The Role of Microelements in Lumbar Disc Degeneration Sadiq R. Karkush et al 

  .  

J Fac Med Baghdad 457 Vol.66, No.4, 2024 

 

 

https://doi.org/10.32007/med.1936/jfacmedbagdad.v57i4.1 

2 

12. Amin N, Clark CC, Taghizadeh M, Djafarnejad 

SJJoTEiM, Biology. Zinc supplements and bone 

health: The role of the RANKL-RANK axis as a 

therapeutic target. 2020;57:126417 

.https://doi.org/10.1016/j.jtemb.2019.126417 

13. O'Connor JP, Kanjilal D, Teitelbaum M, Lin SS, 

Cottrell JA. Zinc as a therapeutic agent in bone 

regeneration. Materials. 2020;13(10):2211. 

https://doi.org/10.3390/ma13102211 

14. Liu Y, Wang L, Dou X, Du M, Min S, Zhu B, et al. 

Osteogenesis or Apoptosis─ Twofold Effects of Zn2+ 

on Bone Marrow Mesenchymal Stem Cells: An In Vitro 

and In Vivo Study. ACS Omega. 2024 Feb 21. 

https://doi.org/10.1021/acsomega.3c10344 

15. Ryl A, Miazgowski T, Szylinska A, Turon- 

Skrzypinska A, Jurewicz A, Bohatyrewicz A, Rotter I. 

Bone Health in Aging Men: Does Zinc and Cuprum 

Level Matter?. 

BIOML.2021;11(2).https://doi.org/10.3390/biom110202 

37 

16. Rondanelli M, Faliva MA, Infantino V, Gasparri 

C, Iannello G, Perna S, et al. Copper as dietary 

supplement for bone metabolism: a review. Nutrients. 

2021 Jun 29;13(7):2246. 

https://doi.org/10.3390/nu13072246 
17. Espinosa CD, Stein HH. Digestibility and 

metabolism of copper in diets for pigs and influence of 

dietary copper on growth performance, intestinal 

health, and overall immune status: a review. Journal 

of Animal Science and Biotechnology. 2021; 12:1-2. 

https://doi.org/10.1186/s40104-020-00533-3 

18. Al-Yassin HD. Correlation of Serum levels of 

Chromium, Copper, and Manganese with the Glucose 

levels in Type 2 Diabetes Mellitus in Iraq. Journal of 

the Faculty of Medicine Baghdad. 2023;65(4). 

https://doi.org/10.32007/jfacmedbagdad.2126 

19. Liu Y, Zhu J, Xu L, Wang B, Lin W, Luo YJFiMB. 

Copper regulation of immune response and potential 

implications for treating orthopedic disorders. 2022; 

9:1065265. 

https://doi.org/10.3389/fmolb.2022.1065265 

20. Ceylan MN, Akdas S, Yazihan N. Is zinc an 

important trace element on bone-related diseases and 

complications? A meta-analysis and systematic review 

from serum level, dietary intake, and supplementation 

aspects. Biological Trace Element Research. 2021 

Feb;199(2):535-49. https://doi.org/10.1007/s12011- 

020-02193-w 

21. Qi S, He J, Zheng H, Chen C, Jiang H, Lan S. Zinc 

supplementation increased bone mineral density, 

improves bone histomorphology, and prevents bone 

loss in diabetic rat. Biological trace element 

research. 2020; 194:493-501. 

https://doi.org/10.1007/s12011-019-01810-7 

22. Seo MH, Lee WY, Kim SS, Kang JH, Kang JH, 

Kim KK, et al. 2018 Korean society for the study of 

obesity guideline for the management of obesity in 

Korea. Journal of obesity & metabolic syndrome. 

2019;28(1):40.https://doi.org/10.7570/jomes.2019.2 

8.1.40 

23. Lee ES, Ko CW, Suh SW, Kumar S, Kang IK, Yang 

JH. The effect of age on sagittal plane profile of the 

lumbar spine according to standing, supine, and 

various sitting positions. Journal of orthopaedic 

surgery and research. 2014; 9:1-0. 

https://doi.org/10.1186/1749-799X-9-11 

24. Rajasekaran S, Tangavel C, KS SV, 

Soundararajan DC, Nayagam SM, Matchado MS, 

Raveendran M, et al. Inflammaging determines 

health and disease in lumbar discs-evidence from 

differing proteomic signatures of healthy, aging, and 

degenerating discs. The Spine Journal. 2020 

1;20(1):48-59. 
https://doi.org/10.1016/j.spinee.2019.04.023 

25. Flippin M, Harris J, Paxton EW, Prentice HA, 

Fithian DC, Ward SR, et al. Effect of body mass index 

on patient outcomes of surgical intervention for the 

lumbar spine. Journal of Spine Surgery. 

2017;3(3):349. 

https://doi.org/10.21037/jss.2017.06.15 
26. Özcan-Ekşi EE, Turgut VU, Küçüksüleymanoğlu 

D, Ekşi MŞ. Obesity could be associated with poor 

paraspinal muscle quality at upper lumbar levels 

and degenerated spine at lower lumbar levels: Is 

this a domino effect? Journal of Clinical 

Neuroscience. 2021; 94:120-7. 

https://doi.org/10.1016/j.jocn.2021.10.005 

27. Jakoniuk M, Biegaj M, Kochanowicz J, Łysoń T, 

Lankau A, Wilkiel M, et al. Relationship between 

selected micronutrient concentrations, total 

antioxidant status, pain severity, and the image of 

1H MR spectroscopy in degenerative spine disease: 

a case-control study. Journal of Clinical Medicine. 

2022 ;11(19):5586. 

https://doi.org/10.3390/jcm11195586 

28. Molenda M, Kolmas J. The role of zinc in bone 

tissue health and regeneration-a review. Biological 

Trace Element Research. 2023 Dec;201(12):5640- 

51. 

https://doi.org/10.1007/s12011-023-03631-1 

29. Mahmood NM. Relationship between serum levels 

of some trace elements, disease duration and severity 

in patients with knee osteoarthritis. Pharmacology & 

Pharmacy. 2015;6(11):489-95. 

https://doi.org/10.4236/pp.2015.611051 

30. Liu Y, Zhu J, Xu L, Wang B, Lin W, Luo Y. Copper 

regulation of immune response and potential 

implications for treating orthopedic disorders. 

Frontiers in Molecular Biosciences. 2022; 9:1065265. 

https://doi.org/10.3389/fmolb.2022.1065265 

31. Arikan DC, Coskun A, Ozer A, Kilinc M, Atalay F, 

Arikan T. Plasma selenium, zinc, copper and lipid 

levels in postmenopausal Turkish women and their 

relation with osteoporosis. Biological trace element 

research. 2011; 144:407-17. 

https://doi.org/10.1007/s12011-011-9109-7 

32. Escobedo-Monge MF, Barrado E, Parodi-Román 

J, Escobedo-Monge MA, Torres-Hinojal MC, 

Marugán-Miguelsanz JM. Copper and copper/Zn 

ratio in a series of children with chronic diseases: a 

cross-sectional study. Nutrients. 2021;13(10):3578. 

https://doi.org/10.3390/nu13103578 

https://doi.org/10.32007/med.1936/jfacmedbagdad.v57i4.12
https://doi.org/10.32007/med.1936/jfacmedbagdad.v57i4.12
https://doi.org/10.1016/j.jtemb.2019.126417
https://doi.org/10.3390/ma13102211
https://doi.org/10.3390/biom11020237
https://doi.org/10.3390/biom11020237
https://doi.org/10.3390/nu13072246
https://doi.org/10.1186/s40104-020-00533-3
https://doi.org/10.3389/fmolb.2022.1065265
https://doi.org/10.1007/s12011-020-02193-w
https://doi.org/10.1007/s12011-020-02193-w
https://doi.org/10.1007/s12011-019-01810-7
https://doi.org/10.1186/1749-799X-9-11
https://doi.org/10.1016/j.spinee.2019.04.023
https://doi.org/10.21037/jss.2017.06.15
https://doi.org/10.1016/j.jocn.2021.10.005
https://doi.org/10.3390/jcm11195586
https://doi.org/10.1007/s12011-023-03631-1
https://doi.org/10.4236/pp.2015.611051
https://doi.org/10.3389/fmolb.2022.1065265
https://doi.org/10.1007/s12011-011-9109-7
https://doi.org/10.1007/s12011-011-9109-7
https://doi.org/10.3390/nu13103578
https://doi.org/10.3390/nu13103578


The Role of Microelements in Lumbar Disc Degeneration Sadiq R. Karkush et al 

  .  

J Fac Med Baghdad 458 Vol.66, No.4, 2024 

 

 

33. Dollwet HH, Sorenson JR. Roles of copper in bone 

maintenance and healing. Biological Trace Element 

Research. 1988; 18:39-48. 

https://doi.org/10.1007/BF02917487 

34. Gaier ED, Kleppinger A, Ralle M, Mains RE, 

Kenny AM, Eipper BA. High serum Cu and Cu/Zn 

ratios correlate with impairments in bone density, 

physical performance and overall health in a 

population of elderly men with frailty characteristics. 

Experimental gerontology. 2012;47(7):491-6. 

https://doi.org/10.1016/j.exger.2012.03.014 

35. Staszkiewicz R, Bryś K, Gładysz D, Gralewski M, 

Garczarek M, Gadzieliński M, et al. Changes in 

elements and relationships among elements in 

intervertebral disc degeneration. International 

Journal of Environmental Research and Public 

Health. 2022 ;19(15):9042. 

https://doi.org/10.3390/ijerph19159042 
36. Escobedo-Monge MF, Barrado E, Parodi-Román 

J, Escobedo-Monge MA, Torres-Hinojal MC, 

Marugán-Miguelsanz JM. Copper and copper/Zn 

ratio in a series of children with chronic diseases: a 

cross-sectional study. Nutrients. 

2021;13(10):3578.https://doi.org/10.3390/nu131035 

78 

37. Ivanova ID, Pal A, Simonelli I, Atanasova B, 

Ventriglia M, Rongioletti M, et al. Evaluation of zinc, 

copper, and Cu: Zn ratio in serum, and their 

implications in the course of COVID-19. Journal of 

Trace Elements in Medicine and Biology. 2022; 

71:126944.https://doi.org/10.1016/j.jtemb.2022.1269 

44 

How to Cite this Article 

Karkush SR, Rasheed MK, Abdul Wahid AT. The Role of 

Microelements of Lumbar Disc Degeneration in Patients 

Undergoing Lumbar Spine Surgery. J Fac Med Baghdad. 

2024 ;66(4). 

Available from: 

https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedB 

aghdad36/article/view/2388 

https://doi.org/10.1007/BF02917487
https://doi.org/10.1016/j.exger.2012.03.014
https://doi.org/10.3390/ijerph19159042
https://doi.org/10.3390/nu13103578
https://doi.org/10.3390/nu13103578
https://doi.org/10.1016/j.jtemb.2022.126944
https://doi.org/10.1016/j.jtemb.2022.126944
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/2388
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/2388


The Role of Microelements in Lumbar Disc Degeneration Sadiq R. Karkush et al 

. 

J Fac Med Baghdad 459 Vol.66, No.4, 2024 

 

 

 القطني الفقري العمود في المرضى الذين يخضعون لجراحة القرص القطني في إنحطاط دور العناصر الدقيقة

 

 3مجيد رمزي محمد ،2الواحد عبد طارق علي ،1رشيد كامل منال ، 1كركوش صادق
فرع الجراحة، 2 .العراق بغداد، بغداد، جامعة الطب، كلية الحياتية، الكيمياء فرع1

 .كلية الطب، جامعة بغداد، بغداد، العراق
 .المتحدة العربية الإمارات الشارقة، بالشارقة، الجامعة مستشفى3

 

 الخلاصة

 في الم يصاحبهما قد الظهر أسفل آلم عن الناتج الارتياح عدم إلى بالإضافة .الظهر أسفل آلم في الأحيان من كثير في يتسبب شائع هيكلي عضلي إضطراب هو القطني القرص إنحطاط :الخلفية

 وترتبط العظام إستقلاب في ضرورية الدقيقة العناصر .الفقري العمود توازن يحدد واحد وعظم فقرات خمس من يتكون الذي والعجز القطني الفقري العمود .كلتيهما أو الساقين إحدى

 .والزنك العمود الفقري القطني وتركيزات النحاس بين جراحة فحص العلاقة :الاهداف  .والعظام العضلات آلم من وتخفيف العظام هشاشة من الوقاية مع

 الدراسة شملت ٢٠٢٤. الثاني كانون إلى ٢٠٢٣ الاول تشرين من الفترة خلال العراق، بغداد، في الحريري غازي مستشفى في وضبط حالة دراسة أجريت :والمنهجية المواد

 ستون وكان المغناطيسي بالرنين التصوير أو السينية بالأشعة تشخيصهم وتم القطني الفقري العمود في جراحية لعملية منهم ستون خضع .سنة ١٨-٧٠ بين أعمارهم تتراوح مشاركا ١٢٠

 = ٢)م / كجم( الجسم كتلة مؤشر تحديد تم .الذري الامتصاص قياس جهاز بواسطة المصل في والزنك النحاس مستويات قياس تم .مراقبة مجموعة بمثابة وكانوا جيدة بصحة يتمتعون منهم

 . ٢الطول / الوزن

 الاحتمالية القيمة ،)لتر / مليمول ١٧.٣٨ ± (٩٦.٤١ الأصحاء مع مقارنة )لتر / مليمول ١٤.٥٦ ± (٥٧.٣ للزنك أقل متوسط لديهم المرضى أن النتائج كشفت :النتائج

<0.001) .(P والزنك النحاس بين معنوي وارتباط ضعيفة علاقة وجود النتائج أظهرت .(r=-0.2) ونسبة النحاس بين معنوي وارتباط جدا قوية علاقة هناك ذلك، ومع 

 .في المرضى  r) = (0.7-الزنك /النحاس نسبة مع الزنك بين جدا قوية معنوية ارتباط علاقة للزنك كان بينما ،p) r، <0.001 = (0.85 الزنك/النحاس

 أفضل تحقيق في الجراحة قبل التقييم أهمية يؤكد مما القطنية الاقراص وإنحطاط )والزنك النحاس( الدقيقة العناصر بين بالملاحظة الجدير الارتباط على الحالية الدراسة تؤكد :الإستنتاجات

 المرضى في القطني القرص إنحطاط على كعلامات القطني القرص بتحطم ارتباطهما وخاصة الدم في النحاس ومستوى الزنك مستوى قياس فائدة الدراسة أظهرت .الممكنة الجراحية النتائج

 .القطني الفقري العمود لجراحة يخضعون الذين

 .الظهر أسفل القطني؛ألم الفقري العمود جراحة الزنك؛ النحاس؛ القطني؛ القرص إنحطاط :الكلمات مفتاح


