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INTRODUCTION  

Male patients with impaired renal function are at risk of 

impaired reproductive function.
[1]

 Deteriorating quality 

of life in some patients with uraemia is also thought to 

contribute to sexual dysfunction.
[2,3]

 As many as 50 to 

70% of CKD stage-5 men have been reported to be 

hypogonadal on the basis of low concentrations of total 

and free testosterone
[4,5]

 Alterations on sex steroid 

production and metabolism (leading to primary 

hypogonadism and disturbances of the hypothalamic-

pituitary axis) are already seen when moderate 

reductions in the GFR arise
[5,6]

 And disturbance of 

minerals in renal diseases is hallmarks, also known as 

“kidney bone disease”.
[7]

 Renal osteodystrophy has been 

classically described to be the result by the damaged 

kidney due to low activated vitamin D3, calcitriol, 

hypocalcaemia. High levels of fibroblast growth factor 

23 seem now to be the most important cause of 

decreased calcitriol levels in CKD patients.
[8]

 Both high 

and low bone turnover diseases are currently observed 

equally in CKD patients treated by dialysis and all types 

of renal osteodystrophy are associated with an increased 

risk of skeletal fractures, reduced quality of life and poor 

clinical outcomes.
[8,9]

 

 

Testosterone is steroid hormone and plays an important 

role in the development of the male reproductive system. 

In adult males it promotes secondary sexual 

characteristic including increased muscle growth 

and body hair.
[10]

 Testosterone is made primarily by 

the testicles in males. Small amounts are also made by 

the adrenal glands and the ovaries in females.
[11]

 Levels 

of testosterone are typically more than five times higher 

in adult males than females.
[12]
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ABSTRACT 

As many as 50 to 70% of CKD men have been reported to be hypogonadal on the basis of low concentrations of 

total and free testosterone. Beside disturbance of minerals and Albumin and Alkaline phosohatase in renal diseases 

which known as “kidney bone disease”, Renal osteodystrophy has been classically described to be the result by the 

damaged kidney. The present study aimed to evolution the effect of low clearance, dialysis and drugs after 

transplantation on testosterone, calcium, phosphorous, albumin and alkaline phosphatase levels in Sudanese male. 

250 individuals male were included divided as follow 50 had low clearance, 50 in dialysis stage,50 functional 

renal transplant treated with Tacrolimus (prograf), 50 functional renal transplant treated with cyclosporine and 50 

individuals apparently healthy as control group (mean age 45±15 years in all groups). Our finding showed 

significant decrease testosterone and calcium levels in all cases groups than in control group. The phosphorus 

levels showed significant decrease in transplant groups and significant increase in low clearance and dialysis 

groups compared with control, while Albumin levels were significant low in all cases groups except in low 

clearance group. Also we found negative correlation of testosterone with age and negative correlation of albumin 

with duration of renal impairment. In conclusion that all groups of renal diseases have low or low-normal levels of 

testosterone with hypocalcaemia  while phosphorus level was increased in low clearance, dialysis and decreased 

after functional renal transplantation which indicate for sexual dysfunction and bone disease is more suggested in 

renal diseases patients.  

 

KEYWORDS: low clearance, Dialysis, Testosterone, Drug after Transplantation, Sudanese Male. 
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Calcium is the most abundant electrolyte in the body. 

99% of calcium is stored in the teeth and bones where it 

helps to make and keep them strong. Moreover, calcium 

is also critical for muscle contraction, nerve signaling, 

blood clotting and maintaining normal heart function.
[13]

 

 

Phosphorus is major of the body's phosphate is found in 

the bones and teeth where it promotes their formation. It 

also plays an important role in the body's utilization of 

carbohydrates and fats. Phosphate is also critical to the 

synthesis of proteins that promote the growth, 

maintenance and repair of cells and tissue.
[13]

 

 

Albumin is the main protein of human blood plasma. It 

binds water, cations (such as Ca2+, Na+ and K+), fatty 

acids, hormones, bilirubin, thyroxine (T4) and 

pharmaceuticals (including barbiturates): its main 

function is to regulate the colloidal osmotic pressure of 

blood. Alpha-fetoprotein (alpha-fetoglobulin) is a fetal 

plasma protein that binds various cations, fatty acids and 

bilirubin. Vitamin D-binding protein binds to vitamin D 

and its metabolites, as well as to fatty acids.
[14]

 

 

Alkaline phosphatase is 

a hydrolase enzyme responsible for removing phosphate 

groups from many types of molecules, 

including nucleotides, proteins and alkaloids. The 

process of removing the phosphate group is 

called dephosphorylation. As the name suggests, alkaline 

phosphatases are most effective in 

an alkaline environment, it  present in all tissues 

throughout the entire body, but is particularly 

concentrated in the liver, bile duct, kidney, bone, 

intestinal mucosa and placenta. In the serum, two types 

of alkaline phosphatase isozymes predominate: skeletal 

and liver.
[15,16]

 

 

MATERIALS AND METHODS 

Materials 

Study design: This is a descriptive analytical case 

control study. 

  
Study area: The study was conducted in Association 

Specialize hospital which located in Khartoum state.   

 

Study population 

This study included 250 individuals male divided as 

follow 50 had low clearance, 50 in dialysis stage, 50 

functional renal transplant treated with Tacrolimus 

(prograf), 50 functional renal transplant treated with 

cyclosporine and 50 individuals apparently healthy as 

control group (mean age 45±15 years in all groups). 

 

Inclusion Criteria 

Patients with renal disease with low clearance or in 

dialysis or functional renal transplant were   included. 

 

Exclusion criteria 

Patients without renal disease or prostate or bone disease 

or any diseases effect parameter of study were excluded.   

Samples 
About 5ml of venous blood were collected from each 

patient. The samples collected under aseptic conditions 

and placed in sterile plane containers and after clotting 

centrifuged for 3 minutes at 3000 RPM to obtain serum, 

then kept at _20c till the time of analysis. 

 

Ethical consideration 

Patients who voluntarily accepted to participate in the 

study were informed and included. The study was   

approved by the Research Committee of Medical 

Laboratory Science Faculty Sudan University for science 

& technology.   

 

Statistical analysis 

Data analyzed by statistical package for the social 

science (SPSS) software program version 16. T, test was 

conducted to show differences between cases and control 

while person’s correlation was used to find the 

association between variables of.  P.value of ≤ 0.05 was 

considered significant. 

 

METHODOLOGY 

Estimation of Calcium, Phosphorus, Albumin and 

Alkaline phosphatase were done by cobas c311 machine 

and its reagents, while Testosterone was done by 

TOSOH machine.     

 

Principle of Testosterone by TOSOH method 

This is an ELISA for the quantitative analysis of 

Testosterone levels in biological fluid.  This test kit 

operates on the basis of competition between the 

hormone conjugate and the Testosterone in the sample 

for a limited number of binding sites on the antibody 

coated plate. 

 

Principle of calcium method 

Test principle Method according to Schwarzenbach with 

o-cresolphthalein complexone. 3 Calcium ions react with 

o-cresolphthalein complexone (o-CPC) under alkaline 

conditions to form a violet colored complex. The 

addition of 8-hydroxyquinoline prevents interference by 

magnesium and iron. 

Ca2+ + o-CP                       Alkaline pH             

calcium-o-CPC complex 

 

The color intensity of the complex formed is directly 

proportional to the calcium concentration and is 

measured photometrically. Reagents - working solutions 

R1 CAPS (3-[cyclohexylamino]-1-propanesulfonic acid): 

525 mmol/L; NaOH: 400 mmol/L, pH 11.3; nonreactive 

surfactant R2 o-cresolphthalein complexone: 0.5 

mmol/L; 8-hydroxyquinoline: 30 mmol/L; pH 1.3; 

stabilizer. 

 

Principle of phosphorus method 

Molybdate UV. Inorganic phosphate forms an 

ammonium phosphomolybdate complex having the 

formula (NH4)3[PO4(MoO3)12] with ammonium 

molybdate in the presence of sulfuric acid. 
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Phosphate +ammonium molybdate                       H2SO ammonium phosphomolybdate 

 

The concentration of phosphomolybdate formed is 

directly proportional to the inorganic phosphate 

concentration and is measured photometrically working 

solutions R1 Sulfuric acid: 0.36 mol/L; detergent R2 

Ammonium molybdate: 3.5 mmol/L; sulfuric acid: 0.36 

mol/L; sodium chloride: 150 mmol/L. 

 

Principle of Albumin method 

Colorimetric assay at a pH value of 4.1, albumin displays 

a sufficiently cationic character to be able to bind with 

bromcresol green (BCG), an anionic dye, to form a blue-

green complex. 

Albumin + BCG                             pH 4.1  albumin-BCG 

complex  

 

The color intensity of the blue-green color is directly 

proportional to the albumin concentration in the sample 

and is measured photometrically. Reagents - working 

solutions R1 Citrate buffer: 95 mmol/L, pH 4.1; 

preservative R2 Citrate buffer: 95 mmol/L, pH 4.1; 

bromcresol green: 0.66 mmol/L. 

 

Principle of Alkaline phosphatase method 
Colorimetric assay in accordance with a standardized 

method. In the presence of magnesium and zinc ions, p-

nitrophenyl phosphate is cleaved by phosphatases into 

phosphate and p-nitrophenol. 

p-nitrophenyl phosphate + H2O
                                           

ALP           

 phosphate + p-nitrophenol 

 

Working solutions R1 2-amino-2-methyl-1-propanol: 

1.724 mol/L, pH 10.44 (30°C); magnesium acetate: 3.83 

mmol/L; zinc sulfate: 0.766 mmol/L; N-(2-

hydroxyethyl)-ethylenediamine triacetic acid: 3.83 

mmol/L R2 p-nitrophenyl phosphate: 132.8 mmol/L, pH 

8.44 (30 °C); preservatives. 

 

RESULTS 
The statistical analysis was done by SPSS (t, test and 

person’s correlation) showed result as follow: 

Testosterone level in all groups: Showed a Significant 

decrease of testosterone level in all cases group when 

compared the means with control group (Table 1). 

 

Calcium level in all groups: Showed a Significant 

decrease of calcium level in all cases group when 

compared the means with control group (Table 2). 

 

Phosphorus level in kidney all groups: Showed a 

Significant decrease of Phosphorus level in all transplant 

groups (cyclosporine and prograf) when compared the 

means with control group while showed a significant 

increase in low clearance and dialysis groups (Table 3). 

 

Albumin level in all groups: Showed a Significant 

decrease of albumin level in all cases group except low 

clearance group when compared the means with control 

group. Low clearance group showed no significant result 

(Table 4). 

 

Alkaline phosphatase activity in all groups: Showed a 

no Significant of alkaline phosphatase activity in all 

cases group when compared the means with control 

group (Table 5). 

 

Correlation (person’s): showed a significant negative 

correlation between serum testosterone and age in all 

case groups while there was no correlation between 

testosterone levels and duration in any of groups (Figures 

1, 2, 3 and 4). 

 

Correlation (person’s): showed a significant negative 

correlation between serum albumin and duration in low 

clearance group and kidney transplant (porgraf) group 

while there was no correlation between albumin levels 

and duration or age in any of groups (Figures 5,6). 

 

Table 1: Means & P.valus of testosterone levels in cases and control groups.  

Testosterone test groups Means±SD(ng/dl) P.value 

Group of Transplant treated with prograf Control 
530 ± 241 

662 ± 47.7 
0.000 

Group of Transplant treated with cyclosporine Control 
507 ± 236 

662 ± 47.7 
0.000 

Group of low clearance renal disease Control 
535 ± 100 

662 ± 47.7 
0.000 

Group of renal disease in  dialysis Control 
492 ± 242 

662 ± 47.7 
0.000 

Significant difference consider as P.value ≤ 0.05.   

 

Table 2: Means & P.valus of calcium levels in cases and control groups.  

Calcium test groups Means±SD(mg/dl) P.value 

Group of Transplant treated with prograf Control 
8.5±0.37 

8.85±0.46 
0.000 

Group of Transplant treated with cyclosporine Control 
8.5±0.64 

8.85±0.46 
0.01 

Group of low clearance renal disease Control 8.4±0.52 0.000 



www.ejbps.com 

 

Ibrahim et al.                                                                 European Journal of Biomedical and Pharmaceutical Sciences 
 

18 

8.85±0.46 

Group of renal disease in  dialysis Control 
7.6±2.0 

8.85±0.46 
0.000 

Significant difference consider as P.value ≤ 0.05. 

 

Table 3: Means & P.valus of phosphrous levels in cases and control groups.  

Phosphorus test group Means±SD(mg/dl) P.value 

Group of Transplant treated with prograf Control 
3.0±0.64 

3.98± 0.44 
0.000 

Group of Transplant treated with cyclosporine Control 
3.0±0.71 

3.98± 0.44 
0.000 

Group of low clearance renal disease Control 
4.5±0.71 

3.98± 0.44 
0.000 

Group of renal disease in  dialysis Control 
4.5±1.8 

3.98± 0.44 
0.05 

Significant difference consider as P.value ≤ 0.05. 

 

Table 4: Means & P.valus of albumin levels in cases and control groups.  

Albumin test groups Means±SD(g/dl) P.value 

Group of Transplant treated with prograf Control 
4.1±0.65 

4.3±0.53 
0.018 

Group of Transplant treated with cyclosporine Control 
3.9±0.44 

4.3±0.53 
0.000 

Group of low clearance renal disease Control 
4.2±0.81 

4.3±0.53 
0.30 

Group of renal disease in  dialysis Control 
3.2±1.0 

4.3±0.53 
0.000 

Significant difference consider as P.value ≤ 0.05. 

 

Table 5: Means & P.valus of alkaline phosphatase activity in cases and control groups.  

Alkaline phosphataes test groups Means±SD(IU/l) P.value 

Group of Transplant treated with prograf Control 
89.1 ±43.1 

100.4 ±4.6 
0.73 

Group of Tra nsplant treated with cyclosporine Control 
95.2 ±32.3 

100.4 ±4.6 
0.26 

Group of low clearance renal disease Control 
99.6 ±54.3 

100.4 ±4.6 
0.91 

Group of renal disease in  dialysis Control 
88.5 ±51.0 

100.4 ±4.6 
0.10 

Significant difference consider as P.value ≤ 0.05. 

 

 
Figure 1: Correlation of testosterone level and age in 

low clearance group(r= -0.291 P.value 0.040) 

Correlation is significant at the 0.05 level 

 
Figure 2: Correlation of testosterone level and age in 

Dialysis group(r= -0.397 P.value 0.004) 
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Figure 3: Correlation of testosterone level and age in 

kidney transplant (cyclosporine group)(r= -0.477 

P.value 0.000)  

 

 
Figure 4: Correlation of testosterone level and age in 

kidney transplant (prograf) group (r= -0.356 P.value 

0.011) 

 

 
Figure 5: Correlation of albumin level and duration 

in low clearance group (r= -0.441 P.value 0.001) 

 
Figure 6: Correlation of albumin level and duration 

in kidney transplant (prograf) (r= -0.319 P.value 0.02) 

 

DISCUSSION 

Our study Showed a Significant decrease of testosterone 

level in all cases group when compared the means with 

control group (Table 1). Sex hormone disturbance is 

common finding in chronic renal failure and uremic 

men
[17]

 previous studies report that stimulation of 

testosterone secretion with administration of human 

chorionic gonadotropin (HCG), a compound with 

luteinizing hormone-like actions, produces only a 

blunted response in uremic men
[18]

 and low testosterone 

levels and impaired Leydig cell sensitivity to HCG are 

first detectable with only moderate reductions in the 

GFR.
[19]

 Also our finding showed   decrease of 

testosterone level in patients receiving dialysis which 

agreed with
[4,20-22]

 and increase of testosterone level from 

dialysis to transplant indicate for functional transplant
[23]

 

and we found level of testosterone in cyclosporine lower 

than in tacrolimus (prograf) in groups of functional 

transplantation which agreed with.
[24]

 

 

Also showed a significant negative correlation between 

serum testosterone and age in all case groups while there 

was no correlation between testosterone levels and 

duration in any of groups this finding agreed with.
[25,26] 

While Serum Calcium Showed a Significant decrease of 

calcium level in all cases group when compared the 

means with control group and increase of means in 

groups of functional transplantation more than before 

(Table 2). There are many factors that may lead to 

elevation of calcium after successful kidney 

transplantation: (A) correction of hyperphosphatemia, 

(B) improved 1, 25(OH) 2 vitamin D production from 

the allograft and (C) elevated serum PTH our finding 

agreed with.
[8, 27-30]

 Result of Serum Phosphorus Showed 

a Significant decrease of Phosphorus level in all 

transplant groups (cyclosporine and prograf) when 

compared the means with control group while showed a 
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significant increase in low clearance and dialysis groups 

(Table 3). Hyperphosphatemia is more prevalent in pre-

transplant patients, while hypophosphatemia is observed 

much more frequently after renal transplantation 

especially in the first few weeks postoperatively.
[31-34]

 

Decreased phosphorus reabsorption in the proximal 

tubule, potentially related to persistently elevated PTH or 

FGF-23 levels and a quasi “hungry bone syndrome” 

seem to be mechanisms responsible for post-

transplantation hypophosphatemia. Hypophosphatemia 

has been associated with severe alterations in bone 

turnover that include a decrease in osteoblast activity that 

leads to rickets and osteomalacia
[31,35]

 Several recent 

studies indicate that posttransplantation 

hypophosphatemia frequently is independent of PTH
[36]

 

suggesting that FGF-23(37-39) or perhaps additional 

humoral factors (other phosphatonins) contribute to 

phosphaturia in the early post-transplant period
[33,34]

 Both 

pre-transplant
[40]

 and posttransplant
[41]

 serum 

phosphorous derangements appear to be associated with 

anemia and mortality risk in kidney transplant 

recipients.
[42]

 

 

Other finding the Albumin level in kidney diseases: 

Showed a Significant decreased in all cases group except 

low clearance group when compared the means with 

control group. Low clearance group showed no 

significant result (Table 4). and showed a significant 

negative correlation between serum albumin and 

duration in low clearance group and transplant (porgraf) 

group while there was no correlation between albumin 

levels and duration or age in any of groups we think that 

due to dialysis, external losses and inflammation which 

reported.
[43-45]

 In conclusion that all groups of renal 

diseases have low or low-normal levels of testosterone 

with hypocalcaemia while phosphorus level was 

increased in low clearance, dialysis and decreased after 

functional renal transplantation which indicate for sexual 

dysfunction and bone disease is more suggested in renal 

diseases patients. 
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