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ABSTRACT

Background: End Stage Renal Disease (ESRD) or Chronic kidney disease (CKD) is a group of
diverse deformities that upshot the physiology and anatomy of the kidney. Kidney failure is the
most severe outcome of the chronic kidney disease.

Methodology: Comparative study. Sixty patients of End Stage Renal Disease (ESRD) and Fourty
five age and gender matched clinically evidently fit persons were entitled for incorporation in the
study. 5 ml blood sample were drawn and subjected to centrifuge at 4000-5000 rpm for 15 minutes
for the separation of serum. Serum MDA, SOD, CAT, GSH, VIT A, VIT C, VIT E, Nitric oxide
(NO), Neuraminidase, Electrolytes TNF-alpha and IL-2 were estimated. Results: Serum Sodium
(Na") level in the ESRD patients was elevated (179.53+3.26) as compared to control (147.26+4.26)
and significant statistically (0.04<0.05). Serum Potassium level (K*) was also raised in the ESRD
patients (16.12+5.26) as compared to control group (11.09+3.26) and also statistically substantial
(0.03<0.05). Vitamin A level in ESRD patients was decreased (87.99+5.26) as compared to healthy
subjects (102.25+14.26) and statistically substantial (0.002<0.05). MDA level shows elevated level
in ESRD patients (8.06+1.5) as compared to control (1.25+0.65) and statistically significant
(0.045<0.05).

Conclusion: Present study showed that there is a correlation exist between Oxidative stress,
Vitamins, Electrolytes, IL-2, TNF-alpha and CKD. These results indicate a perfect description
related to circulating biomarkers and lipid peroxidation. Increased level of MDA as a biomarker of
lipid peroxidation, increased IL-2 and TNF-alpha and Nitric oxide (NO) level is the cause for the
progression of the disease.
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INTRODUCTION

End Stage Renal Disease (ESRD) or Chronic kidney disease (CKD) is a group of diverse
deformities that upshot the physiology and anatomy of the kidney. The disease expression changes
are associated with cause and pathology, severity of disease and progression rate of the disease.
Conceptual model, definition, staging of chronic kidney disease were introduced 10 years before (1-
4). it is recognized as a life threatening disorder recommended by guidelines to the affected people
who need care by nephrologists (5). No doubt these strategies have an important effect in different
way but also produced controversy (6).

Most common and severe outcome of chronic kidney disease (CKD) is the kidney failure and their
symptoms are due to the reduced kidney function. In case of harshness, it can be cured by the
dialysis or transplantation and this stage is known as end stage renal disease (ESRD). When GFR
level is less than 15mL/min per 1.73m2 it refers to kidney failure and at this stage transplantation or
dialysis is required. Decreased GFR complications i.e. high risk of cardiovascular disease, acute
kidney injury (AKI), infections, cognitive deterioration and physical functions also refers to
outcomes of CKD (7-11). CKD is related to age, diabetes, hypertension, obesity and cardiovascular
disease in the developed countries and also associated with glomerulosclerosis and hypertensive
nephrosclerosis (12).

About 8 million adults are affected from chronic kidney disease in United States of at least stage 3
(glomerular filtration rate (GFR) of below 60 ml/min/1.73m?of body surface area) (13) is reported
about the rates of death, cardiovascular disease. It was noticed that in the previous studies that
elevation in the serum creatinine level from mild to moderate are the cause of increased rate of death
(14-16) and also from the cardiovascular cause (17) but it also notify that chronic kidney disease
itself increases the cardiovascular disease risk that has not been recognized (18,19).

Inadequacy of health care resource programs about kidney replacement therapy is the huge
distinction in the pervasiveness or popularity of ESRD amongst more and less developed countries.
ESRD patients are under the burden of CKD due to the earlier stages of disease exceed by 50 times
those ESRD (13). Systemic hypertension is the most notable factor among the modifiable
progression factor (20). Most reliable and powerful predictor for the severity of CKD is proteinuria
(21). It also conquer that proteinuria is causative factor in the progression of clinical nephropathies.
Diseased persons that have elevated urinary protein excretion rate (>3-5 g in 24 h) have high
progression rate as compared to lower to moderate proteinuria patients (<1-3 g in 24 h) (22).
Depleting lymphocytes, blocking lymphocyte response pathways can be used to achieve
immunosuppression. Therapeutic effect (suppressing rejection), undesired consequences (infection
or cancer) non-immune toxicity are the different effects of the immunosuppressant. Infection and
cancer are caused by the immunodeficiency like post-transplantation lympho-proliferative disease
(23) that associated to the intensity of immunosuppression. Cyclosporine is dissolved in an olive oil
based solution for oral use while for the intravenously, alcohol solution and castor oil used. Both
methods have equal effect while intramuscular administration is avoided in case of humans (24).
Cyclosporine may be administered by intravenously if the patient unable to tolerate through orally.
There are many sides effects related with the use of cyclosporine, nephrotoxicity is one of them and
may cause due to the long-term utilization of immunosuppression. Renal dysfunction also induced
by the cyclosporine. Many other nephrotoxic effects are hyperkalemia and hypertension.
Cyclosporine therapy also cause Hirsutism about 30% to 44% of the patients (25).

Disruption in the systematic cellular and molecular role that occurred by disproportion among
reactive species and natural antioxidant capacity of cell is refer to oxidative stress. Oxidative stress
is progressed due to the production of reactive oxygen species (ROS) and reactive nitrogen species
(RNS) and has free radicals in the biological system. Superoxide (O2-), hydroxyl radical (OH-) and
hydrogen peroxide (H202) are the reactive oxygen species. Cellular localization and availability of
antioxidant enzymes and thiol are in balance with the production of ROS. Superoxide dismutase
(SOD), Catalase (CAT), glutathione peroxidase (GPx) are the anti-oxidative enzymes. GSH is
synthesize in the presence of ATP while its lowering capacity depend upon NADPH and pentose
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phosphate pathway. Advanced oxidation protein products (AOPP) deposited in serum of the CKD
patients suffered from uraemia and diabetes (26).

Objective
To investigate the role of anti-oxidative biomarkers, Micronutrients, serum cytokines in end stage
renal disease (ESRD) patients.

METHODOLOGY
Whole experimental work was done after the approval of research and Ethical committee, Minhaj
University Lahore.

Source of data

I. Sixty patients of End Stage Renal Disease (ESRD) were suitable for inclusion in the study at
Jinnah Hospital Lahore. Elaborated history, clinical impediments if any behaviour in certain
smoking and tobacco mastication were assembled from subjects of the study, by presenting a
questionnaire.

Il. Fourty five age and gender matched clinically evidently fit persons were entitled for
incorporation in the study as controls.

Data Collection
Blood specimens were assembled with sterile precaution. Informed consensus from subjects was
acquire earlier collection of blood specimen.

Specimen processing
Specimen of Patients and controls was collected and processed. 5ml blood specimen was drawn in
EDTA-Vial and centrifuged at 4000 rpm for 15 minutes.

Reagents
All reagents are of analytical grades, purchased from Sigma Chemical Co. (St. Louis, Mo, USA).

Following Parameters Were Estimated

Reduced glutathione (GSH), catalase (CAT), superoxide dismutase (SOD), malondialdehyde
(MDA), electrolytes sodium (Na*) and potassium (K*) concentration, Nitric oxide (NO),
neuraminidase, interleukin-2 and tumor necrosis factor (TNF-alpha). Estimation of vitamins (Vit A,
C and E). MDA was estimated spectrophotometricaly through the method of Ohkawa et al (27).
SOD was estimated through the method of Kakkar et al (28). Activity of CAT was observed through
the method of Aebi, (29). GSH by Moron et al., (30).

RESULTS
Table 1: Estimation of Oxidative stress Biomarkers in ESRD patients and Normal Subjects
VARIABLES CONTROL (n=45) | SUBJECTS (n=60) | P<0.05
(Mean £S.D) (Mean £S.D)
MDA (nmol/ml) 1.2520.65 8.06+1.5 .0458
GSH (ug/dL) 8.64+.025 3.25+1.05 .03.25
SOD (pg/dL) 0.99+.06 .065£.0015 0114
CAT (pg/dL) 3.19+.054 1.22+.012 .035
AOPPs 1.09£0.02 3.25+0.065 .0324
NITRIC OXIDE (NO) [13.26£1.25 42.1525.26 0225
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Data given in table 1 shows the fine depiction of different biomarkers of oxidative stress evaluated
in ESRD patients. When biomarkers of oxidative stress were evaluated, elevation in MDA level was
detected in ESRD patients (8.06) as related to control ones (1.25) and statistically substantial
(0.045<0.05). Serum GSH level in ESRD patients decreased highly (3.25) as compared to healthy
ones (8.64). Serum SOD level in ESRD patients shows decline (0.065) as compared to control group
(0.99) showing that the data is statistically substantial (0.01<0.05). Serum Catalase (CAT) level in
ESRD patients was observed (1.22) in contrast to control group (3.19) and statistically momentous
(0.03<0.05). When AOPP level was checked in ESRD patients, the observed value was greater
(3.25) from healthy ones (1.09) and statistically momentous (0.03<0.05). Nitric oxide level in the
ESRD patients was increases (42.15) as compared to control (13.26) and statistically significant
(0.02<0.05).

Chart Title

MDA Nitric Oxide

(NO)

AOPP

* Control » Patients

Fig 1: Graphical representation of Oxidative Stress biomarkers in ESRD and Normal Subjects

VARIABLES CONTROL (n=45) | SUBJECTS (n=60) | P<0.05
(Mean £S.D) (Mean £S.D)

Na* (mg/L) 147.26+4.26 179.5343.26 .045
K* (mg/l) 11.09+3.26 16.1245.26 .033
Vit. A(ug/ml) 102.25+14.26 87.9945.26 .0024
Vit. E (ug/ml) 6.35+1.22 2.15+0.25 .026
Vit.C(ug/ml) 3.29+0.25 0.965+.095 0214
I1L-02 pg/ml 219.65+15.26 402.5+18.26 .0024
TNF-a (pg/ml) 18.65+2.25 37.26+4.26 .0016
NEURAMINIDASE |7.26+2.16 19.26+3.25 .0014

Table 2: Estimation of micronutrients, serum electrolytes and IL level in Normal and disease
persons

The data described in the above table shows the fine depiction of different parameters evaluated in
the patients distress from chronic kidney disease (CKD) or End Stage Renal Disease (ESRD).

When the electrolyte balance (Na* and K*) was estimated, serum sodium level in ESRD patients
increases remarkably (179.53) as compared to healthy ones (147.26). Serum potassium level in
CKD patients was (16.12) while in control group was (11.09). This shows that the data is
statistically significant (0.045<0.05 and 0.033<0.05 respectively).

Similarly when the level of vitamins was measured, vitamin A level in ESRD patients decreases
(87.99) as compared to control ones (102.25) and statistically significant (0.05>0.002). Serum
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vitamin E level in ESRD patients was (2.15) while in healthy individuals was (6.35). This represents
that the data is statistically significant (0.02<0.05). Serum Vitamin C level in ESRD patients was
measured as (0.965) while in control group was (3.29) while means that the value decreases
remarkably.

Interleukin-2 (IL-2) level in ESRD patients was estimated as (402.25) while in healthy individuals
as (219.65) showing statistically significant data (0.00<0.05). TNF-a level in ESRD was (37.26)
while in control ones (18.65).

Neuraminidase level in ESRD Patients was (19.26) while in control it was (7.26) and it was
statistically significant (0.001<0.05).

Chart Title

Control

* Control » Patients

Fig 2: Comparison of micronutrients, serum electrolytes and IL level between Normal and
disease persons

DISCUSSION

Renal transplantation is used as a treatment of end stage renal disease (ESRD) patients. First renal
transplantation carried out since 1955 and has been continues struggle to improve the long and short
term survival of renal transplantation. Cyclosporine was introduced in 1980 to prevent the acute
rejection rate. The presence of pre-existing lesions in the donor is one of the important factor in the
evaluation of chronic pathologic damage and immunosuppressive therapy effect. These lesions
correlated to the donor’s age and existence of many other pathologic conditions like diabetes
mellitus and arterial hypertension. Hemodialysis can be consider additional stimulus for the ROS
production in hemodialysis patients. It happened due to the activation of inflammatory cell that are
caused by biocompatible membrane insufficiency that improve by many bacterial products passed
across from dialysate to the blood compartment and releasing of ROS by neutrophils may stimulate
by it. Oxidation of LDL and oxidized LDL can also be stimulate from ROS that is not predictable by
LDL receptors. Endothelial dysfunction and left ventricular hypertrophy is caused by the oxidative
stress. Although quantification of oxidative stress remain difficult task due to lack of standardization
tests, increased oxidative stress is noticed in the ESRD patients.

Chronic rejection considered major reason of graft loss in long-term studies. Pervasiveness of
chronic rejection varies between 15 to 85% based on follow up duration. Acute rejection reflected as
major interpreter of chronic rejection. It was noticed that white recipients have less chronic rejection
as compared to black transplant recipients. Graft survival rate has improved by the high dose of
cyclosporine, high bioavailability of cyclosporine related to the reduced episodes of acute rejection.
Present study shows the decline in the anti-oxidants and elevation of the cytokines and nitric oxide
level in the renal transplant patients treated with the cyclosporine. Data obtained from different
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studies shows that immunologic factor like prolonged cold ischemia, non-immunologic factors.
Reactive oxygen species (ROS) oxidize the non-enzymatically arachidonic acid in to lipoproteins
that cause production of vasoconstrictive pro-inflammatory products like isoprostane. Different
studies suggested that inverse relationship exist between oxidative stress biomarkers and GFR due
to which ROS increase in gradually as renal function depreciate.

Conclusion

Multiple conditions i.e. diabetes, dyslipidemia, and hypertension are strongly associated with the
progression of oxidative stress. Present study concluded that Strong association exist between
Oxidative stress, Immunosuppressant, Micronutrients and electrolyte balance in ESRD patients.
Increased Lipid peroxidation leads to elevated level of MDA remarkably whereas Anti-oxidants
decreases. Elevation in the Nitric oxide, cytokines (IL-2, TNF-alpha) and decrease level of vitamins
are the cause for the progression of End Stage Renal Disease (ESRD) or CKD or Renal Failure.

REFERENCES

1. Anonymous. National Kidney Foundation. K/DOQI clinical practice guidelines for chronic
kidney disease: evaluation, classification, and stratification. Am J Kidney Dis. 39 (2 suppl 1).
(2002) 1-266.

2. Levey AS, Coresh J, Balk E. for the National Kidney Foundation. National Kidney Foundation
practice guidelines for chronic kidney disease: evaluation, classification, and stratification. Ann
Intern Med. 139 (2003) 137-47.

3. Levey AS, Eckardt KU, Tsukamoto Y. Definition and classification of chronic kidney disease: a
position statement from Kidney Disease: Improving Global Outcomes (KDIGO). Kidney Int. 67
(2005). 2089-2100.

4. Levey AS, Stevens LA, Coresh J. Conceptual model of CKD: applications and implications.
Am J Kidney Dis. 53 (3) (2009). S4-16.

5. Rettig RA, Norris K, Nissenson AR. Chronic kidney disease in the United States: a public
policy imperative. Clin J Am SocNephrol. 3 (2008) 1902-1910.

6. Eckardt KU, Berns JS, Rocco MV, Kasiske BL. Definition and classification of CKD: the
debate should be about patient prognosis. A position statement from KDOQI and KDIGO. Am
J Kidney Dis. 53 (2009) 915-920.

7. Hsu CY, Ordonez JD, Chertow GM, Fan D, McCulloch CE, Go AS. The risk of acute renal
failure in patients with chronic kidney disease. Kidney Int. 74 (2008) 101-07.

8. James MT, Hemmelgarn BR, Wiebe N. for the Alberta Kidney Disease Network. Glomerular
filtration rate, proteinuria, and the incidence and consequences of acute kidney injury: a cohort
study. Lancet. 376 (2010) 2096-2103.

9. James, MT Quan H, Tonelli M. for the Alberta Kidney Disease Network. CKD and risk of
hospitalization and death with pneumonia. Am J Kidney Dis. 54 (2009) 24-32.

10. Hailpern SM, Melamed ML, Cohen HW, Hostetter TH. Moderate chronic kidney disease and
cognitive function in adults 20 to 59 years of age: Third National Health and Nutrition
Examination Survey (NHANES I11). J Am SocNephrol. 18 (2007) 2205-2213.

11. Wilhelm-Leen ER, Hall YN, Tamura MK, Chertow GM. Frailty and chronic kidney disease: the
Third National Health and Nutrition Evaluation Survey. Am J Med. 122 (2009) 664-671.

12. Housman AE, Shropshire LA. Incidence and prevalence. United States Renal Data System.
2010 Annual Data Report: atlas of chronic kidney disease and end-stage renal disease in the
United States. (2010). 2 Atlas of ESRD.

13. Coresh J, Astor BC, Greene T, Eknoyan G, Levey AS. Prevalence of chronic kidney disease
and decreased kidney function in the adult US population: Third National Health and Nutrition
Examination Survey. Am J Kidney Dis. 41 (2003) 1-12.

14. Damsgaard EM, Froland A, Jorgensen OD, Mogensen CE. Microalbuminuria as predictor of
increased mortality in elderly people. BMJ. 300 (1990) 297-300.

Vol.31 No. 04 (2024) JPTCP (1877-1883) Page | 1882


https://jptcp.com/index.php/jptcp/issue/view/79

Assessment Of Prognostic Factors Associated With Anti-Oxidative Status In End Stage Renal Disease Patients
Experience Surgical Trial

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Wannamethee SG, Shaper AG, Perry 1J. Serum creatinine concentration and risk of
cardiovascular disease: a possible marker for increased risk of stroke. Stroke. 28 (1997) 557-63.
Culleton BF, Larson MG, Wilson PW, Evans JC, Parfrey PS, Levy D. Cardiovascular disease
and mortality in a community-based cohort with mild renal insufficiency. Kidney Int. 56 (1999)
2214-22109.

Shlipak MG, Simon JA, Grady D, Lin F, Wenger NK, Furberg CD. Renal insufficiency and
cardiovascular events in postmenopausal women with coronary heart disease. J Am
CollCardiol. 38: (2001) 705-711.

Mann JF, Gerstein HC, Pogue J, Bosch J, Yusuf S. Renal insufficiency as a predictor of
cardiovascular outcomes and the impact of ramipril: the HOPE randomized trial. Ann Intern
Med. 134: (2001) 629-36.

Wang JG, Staessen JA, Fagard RH, Birkenhager WH, Gong L, Liu L. Prognostic significance
of serum creatinine and uric acid in older Chinese patients with isolated systolic hypertension.
Hypertension. 37: (2001) 1069-1074.

Klahr S, Levey AS, Beck GJ. The effects of dietary protein restriction and blood-pressure
control on the progression of chronic renal failure. N Engl J Med. 330: (1994) 877-884.

Iseki K, Ikemiya Y, Iseki C, Takishita S. Proteinuria and the risk of developing end stage renal
disease. Kidney Int. 63: (2003) 1468-1473.

Remuzzi G, Bertani T. Pathophysiology of progressive nephropathies. N Engl J Med. 339:
(1998) 1448-1456.

Opelz G, Dohler B. Lymphomas after solid organ transplantation: a Collaborative Transplant
Study report. Am J Transplant. 4: (2004) 222-230.

Beveridge T, Gratwohl A, Michot F. cyclosporin A: pharmacokinetics after a single dose in
man and serum levels after multiple dosing in recipients of allogeneic bone-marrow grafts.
currther res. 30: (1981) 5-18.

Laupacis A. For the canadian transplant study group. complications of cyclosporine therapy-a
comparison to azathioprine. transplant proc. 15: (1983) 2748-53.

Mezzano D, Pais EO, Aranda E. Inflammation, not hyperhomocysteinemia, is related to
oxidative stress and hemostatic and endothelial dysfunction in uremia. Kidney Int. 60: (2001)
1844-1850.

Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxides in animal tissues by thiobarbituric acid
reaction. J Anal Biochem, 95: (1979) 351-358.

Kakkar P, Das B, Viswanathan PN. A modified spectrophotometer assay of superoxide
dismutase. Indian J Biochem Bio.21: (1984) 130-132.

Aebi H. Catalase in Bergmeyer HU (eds.). Methods in Enzymatic Analysis, Academic Press.
New York. pp. (1984) 276-286.

Moron MS, Depierre J, Mannervik B. Levels of glutathione, glutathione reductase and
glutathione-S-transferase activities in rat lung and liver. BiochemBiophysActa, 582: (1979) 67-
78.

Vol.31 No. 04 (2024) JPTCP (1877-1883) Page | 1883


https://jptcp.com/index.php/jptcp/issue/view/79

