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Abstract 
The objective of this study was the determine Creatinine, eGFR, Total cholesterol (TC), Triglycerides 

(TG), High Density lipoproteins-cholesterol (HDL-C), low Density lipoproteins-cholesterol (LDL-C), 

Very Low-Density lipoproteins-cholesterol (VLDL-C) and Atherogenic Index (AI) in Serum Blood and 

Sweat fluid. The results showed increased in Creatinine, Total cholesterol, Triglycerides, very low-

Density lipoproteins-cholesterol and Atherogenic Index in Serum and Sweat fluid. Also, increased in low 

Density lipoproteins-cholesterol in Serum and Decline in eGFR and High-Density lipoproteins 

cholesterol in Diabetic type 2 without Nephropathy group and all stages of Diabetic Nephropathy 

comparison with control group. (The deference between control group and Diabetic without Nephropathy 

group and all stages of Diabetic Nephropathy were significant at p0.05). 
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Introduction  

Diabetic Nephropathy (DN) is one of the principal long-term micro vascular complications of 

Diabetes Mellitus (DM) Types1 and Types2, It remains a leading cause of End Stage Renal 

Disease (ESRD) in the United states and elsewhere requiring renal replacement therapy (Xu et 

al., 2022) [1], The rising incidence and prevalence of DM worldwide creates a pressing need 

for earlier diagnosis and effective treatment of DM and its complications including DM. 

Diabetic Nephropathy is considered to be progressive disease characterized by significant 

urinary protein excretion, hyper filtration and decline of the glomerular filtration rate, leading 

eventually to renal failure (Lu et al., 2020) [2]. Dyslipidemia is an important clinical 

abnormality seen in patients with diabetes mellitus. 

The characteristic features of diabetic dyslipidemia are high concentration TG, LDL-C, 

VLDL-C and AI and low concentration HDL-C. Insulin resistance leads to mobilization of 

free fatty acid from adipose tissue to liver which causes increased TG production (Packard, 

2003) [3]. Dysfunction of lipoprotein lipase due to long-standing diabetes would further 

increase TG level causing accumulation of large TG rich LDL-C in type2 diabetes mellitus 

(T2DM) patients, they still have a preponderance of atherogenic LDL-C particles (Haffner, 

2003) [4]. Dyslipidemia is shown to accelerate the rate of renal damage leads to progressive 

loss of renal function among Diabetic Nephropathy, that lipids may damage vascular, 

mesangial and tubular cell of kidneys (Trevisan et al. 2006) [5]. Sweat Glands They are a type 

of exocrine glands that produce and secrete substances on the surface of the epithelial cells of 

the epidermis through ducts, which are small tubular structures of the skin that produce sweat 

fluid (Hayakawa et al, 2022) [6]. 

There are three main types of sweat glands: Eccrine sweat glands. Apocrine sweat glands and 

Apoeccrine sweat glands (Jana & Dimitros, 2022) [7]. Three basic roles of eccrine glands 

include: Regulating body temperature Sweat plays an important role in maintaining and 

controlling body temperature through heat loss by evaporation, which leads to cooling the 

surface of the skin and  

reducing body temperature (Urso et al., 2018) [8], Excretion of fluids These glands can provide 

an important pathway for the excretion of water, electrolytes and nitrogenous waste and 

Protection These glands help maintain the skin's acid mantle which helps protect the skin from 

bacterial colonization and other disease-causing organisms (Kbashima et al., 2019) [19]. Sweat 

fluid it is a fluid secreted by the sweat glands to regulate body temperature and remove 

harmful waste products by secreting water, sodium salts, and nitrogenous wastes such as urea 

onto the surface of the skin. 

www.chemicaljournal.org


 

~ 44 ~ 

International Journal of Chemical and Biological Sciences https://www.chemicaljournal.org 
Eccrine sweat glands Eccrine sweat glands A clear (Baker & 

Wolfe, 2020) [10] odorless liquid containing mainly water 99-

98% as well as sodium chlorid, Lactate, amino acids, glucose, 

fatty acids, lipids, steroids, uric acid, citric acid, ascorbic acid 

and calcium bicarbonate constitute approximately 1% of the 

total amounts of sweat proteins such as immunoglobulins 

(proteins that act as antibodies) and glycoproteins (Baker & 

Wolfe, 2020) [10], the acidity of the sweat fluid ranges 

between 4-6 (Barnes et al., 2019) [27]  

 

Materials and Methods 

Subjects 

The study was conducted from July to October 2021 included 

(150) men aged between (45 to 65) year, (20) of them wear 

Healthy men as (control) the first Not suffering from any 

diseases and (16) of them wear Diabetic type 2 without 

Diabetic Nephropathy and (114) patients with Diabetic 

Nephropathy. The Diabetic Nephropathy patients wear 

divided in to five stages (Stage 1, Stage 2, Stage 3 A, Stage B, 

Stage 4, Stage 5). 

 

Collection of blood samples 

Blood samples (10 ml) wear collected from 10-12 h from 

fasted men. Serum samples wear separated and stored in 

capped tubes under (-20) to be used later. 

 

Collection of Sweat fluid samples 

The facial area was thoroughly cleaned with water and dried 

immediately before starting the experiment. The subjects were 

allowed to stay in ambient temperature ranging from 40-45 

˚C. Which is the normal day temperature during the Iraqi 

summer months. After 2-3 minutes drops of sweat 

accumulated on the skin of the subjects and were immediately 

withdrawn with a syringe 5 ml of sweat were collected in this 

way. Samples were then divided into 2-3 portions and kept in 

thoroughly washed capped glass tubes (rinsed times with 

distilled water and dried). They were then kept frozen at (-20 

°C) to be used later. 

 

Estimation of creatinine in serum and sweat fluid 

Creatinine concentration was estimated by using read- made 

analysis (kit) from French company BIOLABO based 

Colorimetric reaction (Jaffe reaction) of creatinine with 

alkaline picrate (Tietz et al., 1999) [11]. 

 

Estimation glomerular filtration Rate (eGFR) in serum 

The eGFR is calculated by using the MDRD Study Equation 

(National Kidney foundation) eGFR = 175 × (standardized 

Scr)-1.154 × (age)-0.203 × 0.742 [if female] ×1.212 [if Black] 

(Levey et al. 2007) [12] 

Estimation of total cholesterol (TC) in serum and sweat 

fluid  

Total cholesterol concentration was estimated by using read- 

made analysis (kit) from French company BIOLABO based 

on the enzymatic method (Young, 1995) [14, 29] 

 

Estimation of triglycerides (TG) in serum and sweat fluid 

Triglycerides concentration was estimated by using read- 

made analysis (kit) from French company BIOLABO based 

on the enzymatic method (Fossati & Prencipe, 1982) [15]. 

 

Estimation of high density lipoproteins-cholesterol (HDL-

C) in serum and sweat fluid 
of High Density lipoproteins-cholesterol concentration was 

estimated by using read- made analysis (kit) from French 

company BIOLABO based on the sedimentation method 

(Young, 1995) [14, 29]. 

 

Estimation of low Density lipoproteins-cholesterol (LDL-

C) in serum 

By using fried Ewald equation LDL-C was calculated 

(Friedewald et al., 1972) [17] 

 

LDL Conc. (mg/dl) = Conc. Of Cholesterol – HDL Conc. – 

TG/5  

 

Estimation of very low density lipoproteins-cholesterol 

(VLDL-C) in serum and sweat fluid 
The VLDL-C is calculated by using the following equation 

(Osei-Yeboah et al., 2017) [18] 

 

VLDL Conc. (mg/dl) = Triglycerides/5 

 

Estimation of atherogenic index (AI) in serum and sweat 

fluid 

The Atherogenic Index is calculated by using the following 

equation (Osei-Yeboah et al, 2017) [18]. Atherogenic Index 

(AI) = TC/HDL-C 

 

Statistical analysis 

The result was analyzed statistically by mean of the statistical 

program SPSS 26 the data were statically analyzed according 

to the analysis of variance (ANOVA) TEST using the 

statistical program and the arithmetic means were compared 

using Duncan Multiple Range Test and below the level of 

significance p≤0.05. 

 

Results and Discussion 
Concentration of Creatinine in Serum and Sweat fluid 

 
Table 1: Comparison of Creatinine Concentration in serum and sweat fluid between control group and Diabetic without Nephropathy group and 

all stages of Diabetic Nephropathy 
 

 
*The different letters in the serum and sweat fluid rows show that there are 

differences that are significant at the level p≤0.05. 

*Similar letters in the serum and sweat fluid rows show that there are no significant differences 
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Fig 1: Concentration of Creatinine in Serum and Sweat fluid 

 

The results in the table (1) show that serum and sweat fluid 

Creatinine in Diabetic without Nephropathy group and all 

stages of Diabetic Nephropathy was higher than the control 

group 

The differences between control group and Diabetic without 

Nephropathy group and all stages of Diabetic Nephropathy in 

serum and sweat fluid was significant at p≤0.05 except 

differences between control group and Diabetic without 

Nephropathy group in serum and sweat fluid was not 

significant. This result agree with (Badawy Othman et al., 

2021) [19] which indicates that the level of creatinine in blood 

serum increases in the stages of diabetic nephropathy as a 

result of a loss in kidney function. this result agree with (Al-

Tamer & Hadi. 1997) [20] The level of creatinine in sweat fluid 

was lower than serum This is because sweat fluid is filtered 

from the blood and the amount of creatinine that is excreted in 

sweat depends on the concentration of creatinine in the blood 

and the permeability of the sweat gland to creatinine 

molecules. 

The secretion of creatinine by this concentration in the sweat 

fluid helps the body to get rid of the high concentrations of 

creatinine that are harmful to the body, especially in patients 

with kidney disease and failure, as the role of the sweat glands 

compensates for the imbalance that occurs in kidney 

functions. 

 

Estimation Glomerular filtration Rate (eGFR) in Serum 

 
Table 2: comparison of Estimation Glomerular filtration Rate in serum between control group and Diabetic without Nephropathy group and all 

stages of Diabetic Nephropathy 
 

 
*The different letters in the serum rows show that there are differences that are significant at the 

level p≤0.05. 

*Similar letters in the serum rows show that there are no significant differences. 
 

 
 

Fig 2: value eGFR in Serum 
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The result in the table (2) show that serum eGFR in Diabetic 

without Nephropathy group and all stages Diabetic 

Nephropathy was lower than the control group. The 

differences between control group and Diabetic without 

Nephropathy group and all stages of Diabetic Nephropathy in 

serum was significant at p≤ 0.05 except differences between 

control group and Diabetic without Nephropathy group in 

serum and was not significant diabetic nephropathy is 

evidenced by decline in glomerular function rate (eGFR) this 

result agree with (Li et al., 2020) [21]. 

 

Concentration of total cholesterol (TC) in serum and 

sweat fluid 

 
Table 3: comparison of Total cholesterol in serum and sweat fluid between control group and Diabetic without Nephropathy group and all 

stages of Diabetic Nephropathy 
 

 
*The different letters in the serum and sweat fluid rows show that there are differences that are significant at the level p≤ 0.05. 

*Similar letters in sweat fluid rows show that there are no significant differences 

 

 
 

Fig 3: Concentration of Total cholesterol (TC) in Serum and Sweat fluid 

 

The results in the table (3) show that serum and sweat fluid 

total cholesterol in Diabetic without Nephropathy group and 

all stages of Diabetic Nephropathy was higher than the 

control group. 

The differences between control group and Diabetic without 

Nephropathy group and all stages of Diabetic Nephropathy in 

serum and sweat fluid was significant at p≤0.05 except 

differences between stage 1and stage2 and between stage2 

and stage3A of Diabetic Nephropathy in sweat fluid was not 

significant. This result agree with (Mitrofanova et al., 2020) 
[22] Which indicates that the level of cholesterol increases in 

the serum of diabetic patients as a result of the abnormal 

metabolism of lipoproteins It affects the impairment of kidney 

function and metabolic control, and leads to sclerosis of the 

renal glomeruli and damage to blood vessels and msangel 

cells. We also noticed this increase in the level of cholesterol 

in the sweat fluid, because the sweat fluid is the filter from the 

blood, and the permeability of the sweat gland to cholesterol 

leads to its secretion in these concentrations. 

The secretion of cholesterol through thermal sweating is of 

great benefit to the body to get rid of high concentrations of 

cholesterol and thus to maintain the health of the arteries and 

blood vessels and reduce the incidence of heart disease. 

 

Concentration of triglycerides (TG) in serum and sweat 

fluid 
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Table 4: comparison of triglycerides in serum and sweat fluid between control group and Diabetic without Nephropathy group and all stages of 

Diabetic Nephropathy 
 

 
*The different letters in the serum and sweat fluid rows show that there are differences that are significant at the level p≤ 0.05. 

*Similar letters in the serum and sweat fluid rows show that there are no significant differences 

 

 
 

Fig 4: Concentration of triglycerides in Serum and Sweat fluid 

 

The results in the table (4) show that serum and sweat fluid 

triglycerides in Diabetic without Nephropathy group and all 

stages of Diabetic Nephropathy was higher than the control 

group. 

The differences between control group and Diabetic without 

Nephropathy group and all stages of Diabetic Nephropathy in 

serum and sweat fluid was significant at p≤0.05 except 

differences between stage1 of Diabetic Nephropathy and 

Diabetic without Nephropathy group and between stage1 and 

stage2 of Diabetic Nephropathy in serum and sweat fluid was 

not significant. This result agree with (Eid et al., 2019) [2] The 

level of triglycerides increases in the serum of patients with 

type 2 diabetes due to insulin resistance, which leads to the 

movement of fatty acids to the liver and the dysfunction of 

lipoprotein lipase. Because the insulin hormone promotes the 

absorption of fatty acids by muscles and adipose tissue, the 

rise in triglycerides affects the tubular cells and the lining of 

blood vessels, and the narrowing of the renal artery It results 

in impaired renal function. 

We also noticed this increase in the level of triglycerides in 

the sweat fluid more. From serum, as well as treatment of 

obesity and getting rid because the sweat fluid is a filter from 

the blood, as well as the permeability of the sweat gland of 

the triglycerides leads to its secretion in these concentrations. 

Excretion of triglycerides through thermal sweating has a 

great benefit for the body to get rid of excess weight, as an 

example of treatment by using sauna baths 

 

Concentration of high density lipoproteins -cholesterol 

(HDL-C) in serum and sweat fluid 

 
Table 5: comparison of High Density lipoproteins -Cholesterol in serum and sweat fluid between control group and Diabetic without 

Nephropathy group and all stages of Diabetic Nephropathy 
 

 
*The different letters in the serum and sweat fluid rows show that there are differences that are significant 

at the level p≤0.05. 

*Similar letters in sweat fluid rows show that there are no significant differences 
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Fig 5: Concentration of High 

 

Density lipoproteins cholesterol in serum and sweat fluid 

The result in the table (5) show that serum and sweat fluid 

High Density lipoproteins -Cholesterol in Diabetic without 

Nephropathy group and all stages Diabetic Nephropathy was 

lower than the control group. The differences between control 

group and Diabetic without Nephropathy group and all stages 

of Diabetic Nephropathy in serum and sweat fluid was 

significant at p≤0.05 except differences between stage 1and 

stage2 and between stage2 and stage3A of Diabetic 

Nephropathy in sweat fluid was not significant. 

this result agree with (Russo et al., 2020) [30] This leads to a 

decrease in high-density lipoproteins of cholesterol in the 

blood serum of patients with type 2 diabetes as a result of 

hyperlipidemia, and this leads to damage to the body because 

the high-density lipoproteins of cholesterol work to capture 

excess cholesterol in the blood to the liver, and when it 

decreases, cholesterol increases in the blood and thus is 

deposited on the surface of the arteries. And other blood 

vessels leading to the condition of atherosclerosis. 

We also noticed this decrease in the level of high-density 

lipoproteins of cholesterol in the sweat fluid, because the 

sweat fluid is a filter from the blood, as well as the 

permeability of the sweat gland of high-density lipoproteins 

leads to its secretion in these concentrations. 

 

Concentration of low density lipoproteins -cholesterol 

(LDL-C) in Serum  

 
Table 6: comparison of Low Density lipoproteins -Cholesterol in serum between control group and Diabetic without Nephropathy group and all 

stages of Diabetic Nephropathy 
 

 
*The different letters in the serum rows show that there are differences that are significant at the level P ≤ 0.05. 

 

 
 

Fig 6: Concentration of low Density lipoproteins -Cholesterol in serum 

 

The results in the table (6) show that serum Low Density 

lipoproteins -Cholesterol in Diabetic without Nephropathy 

group and all stages of Diabetic Nephropathy was higher than 

the control group. 

The differences between control group and Diabetic without 

Nephropathy group and all stages of Diabetic Nephropathy in 
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serum and sweat fluid was significant at p≤0.05. 

Serum LDL-C was calculated without sweat fluid because 

Friedwald's equation does not apply when TG is greater than 

400 mg/dL. This result agree with (Palazhy & Viswanathan 

2017) [25] this leads to a increased in Low density lipoproteins 

of cholesterol in the blood serum of patients with type 2 

diabetes 

 

Concentration of very low density lipoproteins -cholesterol 

(VLDL-C) in serum and sweat fluid 

 
Table 7: comparison of Very Low Density lipoproteins -Cholesterol in serum and sweat between control group and Diabetic without 

Nephropathy group and all stages of Diabetic Nephropathy 
 

 
*The different letters in the serum and sweat fluid rows show that there are differences that 

are significant at the level P ≤ 0.05. 

*Similar letters in the serum and sweat fluid rows show that there are no significant 

differences 

 

 
 

Fig 7: Concentration of Very low Density lipoproteins -Cholesterol in serum and sweat fluid 

 

The results in the table (7) show that serum and sweat fluid 

very Low Density lipoproteins -Cholesterol in Diabetic 

without Nephropathy group and all stages of Diabetic 

Nephropathy was higher than the control group. 

The differences between control group and Diabetic without 

Nephropathy group and all stages of Diabetic Nephropathy in 

serum and sweat fluid was significant at p≤0.05. Except 

differences between stage 1and Diabetic without Nephropathy 

group and between stage1 and stage2 of Diabetic 

Nephropathy in serum and sweat fluid was not significant. 

this result agree with (Palazhy & Viswanathan 2017) [25] This 

leads to an increase in serum very-low-density ipoproteins 

(VLDL) cholesterol in patients with T2DM as a result of 

increased TG 

 

Atherogenic index in serum and sweat fluid 

 
Table 8: comparison of Atherogenic Index in serum and sweat between control group and Diabetic without Nephropathy group and all stages of 

Diabetic Nephropathy 
 

 
*The different letters in the serum and sweat fluid rows show that there are differences that are 

significant at the level P ≤ 0.05. 

*Similar letters in sweat fluid rows show that there are no significant differences 
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Fig 8: Value of Atherogenic Index in serum and sweat fluid 

 

The results in the table (8) show that serum and sweat fluid 

Athrogenic in Diabetic without Nephropathy group and all 

stages of Diabetic Nephropathy was higher than the control 

group. The differences between control group and Diabetic 

without Nephropathy group and all stages of Diabetic 

Nephropathy in serum and sweat fluid was significant at P ≤ 

0.05 except differences between stage 1and Diabetic without 

Nephropathy group and between stage1 and stage2 and 

between stage2 and stage 3A of Diabetic Nephropathy in 

sweat fluid was not significant. This result agree with (Huang 

et al., 2021) [26] Who confirmed that the coefficient of 

atherogenicity increases in patients with diabetes and its 

complications in the blood serum as a result of the increase in 

triglycerides and cholesterol and increases the risk of a 

significant decrease in kidney function and helps in a decrease 

in the glomerular filtration rate (eGFR). 

 

Conclusions 

Dysglycemia among diabetic patients increases the speed of 

renal damage caused by dyslipidemia and thus works 

Dyslipidemia to a gradual loss of renal function among 

diabetic patients through damage to the blood vessels, 

mesangial and tubular cells of the kidneys. 

The renal function deterioration was significant among 

diabetic patients with high cholesterol and triglycerides and 

low HDL-C. We noticed increase in the level of triglycerides 

in the sweat fluid more. From serum, has a benefit treatment 

of obesity and weight loss and protect the kidneys from 

damage. The secretion of creatinine by this concentration in 

the sweat fluid helps the body to get rid of the high 

concentrations of creatinine that are harmful to the body, 

especially in patients with kidney disease and failure, as the 

role of the sweat glands compensates for the imbalance that 

occurs in kidney functions. Creatinine the blood 

measurements are readily available tests for this purpose, 

which can help in the early detection and prevention of 

diabetic kidney disease and can slow end-stage renal disease 

(ESRD) development. 

 

Conflict of Interest 

Not available  

 

Financial Support  

Not available 

 

 

Reference 

1. Xu B, Wang Q, Li W, Xia L, Ge X, Shen L, et al. 

Circular RNA circEIF4G2 aggravates renal fibrosis in 

diabetic nephropathy by sponging miR-218. Journal of 

cellular and molecular medicine. 2022;26(6);1. 

2. Lu Y, Liu D, Feng Q, Liu Z. Diabetic nephropathy: 

perspective on extracellular vesicles. Frontiers in 

Immunology. 2020;11:349. 
3. Packard CJ. Triacylglycerol-rich lipoproteins and the 

generation of small, dense low density lipoprotein. 

Biochemical Society Transactions. 2003;31(5):9601-

6601.  
4. Haffner SM. Management of dyslipidemia in adults with 

diabetes. Diabetes care. 2003;26:S.38. 

5. Trevisan R, Dodesini AR, Lepore G. Lipids and renal 

disease. Journal of the American Society of Nephrology. 

2006;17(4 suppl 2):S145-S147. 

6. Basavaraj V Savadi, Gaurang K Anandpara, BM Rashmi, 

Bhagyajyoti Nalwarkar. Association of lipoprotein (a) 

and high-sensitive C-reactive protein in preeclampsia. 

Int. J Adv. Biochem. Res. 2021;5(1):30-34. 

DOI: 10.33545/26174693.2021.v5.i1a.62 

7. Jana V, Dimitrios M. Structure and function of the sweat 

glands. German, July 06. Kenhub; c2022. p. 1. 

8. Urso B, Lu KB, Khachemoune A. Axillary 

manifestations of dermatologic diseases:,tairdA 

acinonnaP plA lorenevotamreD atcA.weiver desucof a. 

2018;(4)72:191-581. 

9. Kabashima K, Honda T, Ginhoux F, Egawa G. The 

immunological anatomy of the skin. Nature Reviews 

Immunology. 2019;19(1):19-30. 

10. Baker LB, Wolfe AS. Physiological mechanisms 

determining eccrine sweat composition. European journal 

of applied physiology. 2020;120(4):719-752. 

11. Tietz NW, Burtis CA, Ashwood ER, Saunders WB. Text 

book of clinical chemistry. 3rd Ed; c1999. p. 5421-1421: 

12. Levey AS, Coresh J, Greene T, Marsh J, Stevens LA, 

Kusek JW, et al. Chronic Kidney Disease Epidemiology 

Collaboration. Expressing the Modification of Diet in 

Renal Disease Study equation for estimating glomerular 

filtration rate with standardized serum creatinine values. 

Clinical chemistry. 2007;53(4):766-772.  

13. National Kidney Foundation. Frequently Asked 

Questions About GFR Estimates. MDRD Study 

Equation. New York, Assessment of Kidney Function; 

c2022. p. 5. 

https://www.chemicaljournal.org/


 

~ 51 ~ 

International Journal of Chemical and Biological Sciences https://www.chemicaljournal.org 
14. Young DS. Effect of Drugs on Clinical laboratory Test, 

4th Ed; c1995. p. 3-143 to 3-164. 

15. Fossati P, Prencipe L. Clinical Chemistry. 1982;28:2077-

2080. 

16. Divya Sharma, Dr. Rati Mathur, Dr. Puneet 

Saxena. Study of significance of serum cystatin-C and 

vascular endothelial growth factor as an early marker of 

diabetic nephropathy in type 2 diabetes patients. Int J 

Adv Biochem Res 2021;5(1):09-11. 

DOI: 10.33545/26174693.2021.v5.i1a.57 

17. Friedewald WT, Levy RI, Fredrickson DS. Estimation of 

the concentration of low-density lipoprotein cholesterol 

in plasma, without use of the preparative ultracentrifuge. 

Clinical chemistry. 1972;6(81):205-994.  
18. Osei-Yeboah J, Owiredu WK, Norgbe GK, Yao Lokpo S, 

Gyamfi J, Alote Allotey E, et al. The prevalence of 

metabolic syndrome and its components among people 

with type 2 diabetes in the Ho Municipality, Ghana: a 

cross-sectional study. International journal of chronic 

diseases; c2017. 

19. Badawy Othman AI, Elalem A, Mohamed S, Elsherbini 

D, Riad NA. Association between Diabetic Nephropathy 

Grade and Quality of Life among Type II Diabetic, 

Lanruo J Gnisru N Cifitneic S Atna T. stneita. 

2021;32(4)492-862.  

20. Al-Tamer YY, Hadi EA. Sweat urea, uric acid and 

creatinine concentrations in uraemic patients. Urological 

research. 1997;25(5):337-340. 

21. Li X, Yang S, Yan M, Guan N, Li J, Xie Q, et al. 

Interstitial HIF1A induces an estimated glomerular 

filtration rate decline through potentiating renal fibrosis 

in, secneics efiL. yhtaporhpen citebaid. 

2020;142:901711. 

22. Mitrofanova A, Fontanella AM, Merscher S, Fornoni A. 

Lipid deposition and metaflammation in diabetic kidney 

disease. Current opinion in pharmacology. 2020;55:27-

06. 

23. Eid S, Sas KM, Abcouwer SF, Feldman EL, Gardner 

TW, Pennathur S, et al. New insights into the 

mechanisms of diabetic complications: role of lipids and 

lipid metabolism. Diabetologia. 2019;26(9):9451-9351.  
24. Monde Aké Absalome, Cisse-Camara Massara, Bouberi-

Niava Benitta, Koffi Konan Gervais, Ake Aké 

Alexandre, Yapo Aké Bénédicte, et al. Effects of palm 

oil consumption on lipid and lipoprotein profiles in a 

group of hypertensive patients at the Abidjan Heart 

Institute. Int. J Adv. Biochem. Res. 2021;5(2):13-17. 

DOI: 10.33545/26174693.2021.v5.i2a.68 

25. Palazhy S, Viswanathan V. Lipid abnormalities in type 2 

diabetes mellitus patients with overt nephropathy. 

Diabetes & metabolism journal. 2017 Apr 1;41(2):128-

34. 

26. Huang F, Wang L, Zhang Q, Wan Z, Hu L, Xu R, et al. 

Elevated atherogenic index and higher triglyceride 

increase risk of kidney function decline: a 7-year cohort 

study in Chinese adults. Renal failure. 2021;34(1):93-23. 

27. Barnes AP, Soto I, Eory V, Beck B, Balafoutis A, 

Sánchez B, et al. Exploring the adoption of precision 

agricultural technologies: A cross regional study of EU 

farmers. Land use policy. 2019 Jan 1;80:163-74. 

28. Hayakawa T, Fujita F, Okada F, Sekiguchi K. 

Establishment and characterization of (1) 21, Stroper 

cifitneic S. Sllec Lailehtipeoym Dnalg Taews 

Dezilatrommi. 2022, 01-1.  
29. Young DS. Effect of Clinical laboratory Test, 4th Ed; 

c1995. p. 3-317. 

30. Russo G, Piscitelli P, Giandalia A, Viazzi F, Pontremoli 

R, Fioretto P, et al. Atherogenic dyslipidemia and 

diabetic nephropathy. Journal of Nephrology. 2020 

Oct;33(5):1001-8. 
 

 
How to Cite This Article 

Shaymaa ABD AAA, Eman AH. Study of dyslipidemia in blood serum 

and sweat fluid of men with diabetic nephropathy in Mosul city. 

International Journal of Chemical and Biological Sciences. 2022; 4(1): 

43-51.  
 

 

Creative Commons (CC) License 

This is an open access journal, and articles are distributed under the 

terms of the Creative Commons Attribution-Non Commercial-Share 

Alike 4.0 International (CC BY-NC-SA 4.0) License, which allows 

others to remix, tweak, and build upon the work non-commercially, as 

long as appropriate credit is given and the new creations are licensed 

under the identical terms. 

https://www.chemicaljournal.org/

