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Abstract

Background: Chronic Renal Failure (CRF) or chronic kidney disease (CKD) is the state which results
from a permanent and usually progressive reduction in renal function and leads to many complications
over a period of time. The most common complications include cardiovascular, cerebrovascular and
peripheral vascular diseases. Most common causes of CRF are diabetes mellitus (diabetic nephropathy)
and hypertention. Adipose tissue is now considered as an active endocrine gland secretes many
metabolically active adipocytokines such as chemerin, visfatin, resistin and others that have important
roles in complications and progression of metabolic diseases such as diabetes mellitus and other diseases
like CRF and cardiovascular diseases (CVD). Aim: The aim of this study was to evaluate serum chemerin
level and other biochemical and clinical markers in non-diabetic hemodialized patients, to determine the
risk of CVD in non diabetic hemodialyzed patients. Materials and methods: This study was conducted
for a sample composed of 50 patients with end stage renal disease (ESRD) or on hemodialysis (HD) and a
control group consists of 50 apparently normal healthy subjects. Estimation of serum chemerin level by
ELIZA, lipid profile, Blood urea, serum creatinine, serum albumin, serum electrolytes, serum uric acid
and serum malondialdehyde (MDA) were done for both patients and control. Body mass index (BMI) and
glomerular filtration rate (GFR) were calculated for both patients and control. Atherogenic index, CAD
risk %, were also calculated for both HD patients and control. Results: The results of this study showed
that the level of serum chemerin was significantly increased in CKD patients on hemodialysis compared
to control. Blood urea, creatinine , TG, T-C, LDL-C,VLDL-C, MDA, uric acid, K*, BMI and atherogenic
index of plasma (AIP) levels were significantly increased in diabetic nephropathy patients compared to
control, while, HDL-C, CAD risk %, Na", Ca™, PCV%, Hb and albumin levels were significantly
decreased in ESRD patients compared to control. There was a non- significant difference of blood
glucose for HD patients and control.

Key words: Chronic renal failure; Chronic kidney disease; End stage renal disease; Haemodialysis;
Chemerin.
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Introduction

Chronic renal failure (CRF) or also called
chronic kidney disease (CKD) is the progressive
loss of function of kidney and patient requires a
long treatment in the form of renal replacement
therapy. Haemodialysis is one of the renal
replacement therapy, during which body’s waste
products, including creatinine, urea and excess
water, are removed®. Chronic renal failure
induces a slow and progressive decline of kidney
function. It is usually a result of complications
from another serious medical condition®. In
chronic renal failure there is a steady and
continued decrease in renal clearance or
glomerular filtration rate (GFR), which leads to
the gathering of urea, creatinine and other
chemicals in the blood. CKD describes abnormal
kidney function and/or structure®™?. Treatment
of CRF includes medications and diet
limitations, renal replacement therapy (that
includes hemodialysis and peritoneal dialysis)
and renal transplantation. Drug therapy for CRF
including anti-hypertensive for hypertension,
diuretics for oedema and hypertension,
phosphate binders for hyper-phosphatemia,
antibiotics, anticonvulsants for seizures, anti
emetics (drugs that prevent vomiting) for nausea,
laxatives for constipation, calcium for bone
disorders and recombinant human erythropoietin
for anemia®. There is evidence that treatment
can prevent or delay the progression of CKD,
reduce or prevent the development of
complications, and reduce the risk of
cardiovascular disease (CVD)®. CRF leads to
many complications over a period of time. The

most ~ common include  cardiovascular,
cerebrovascular  and  peripheral  vascular
diseases®. CVD is the leading cause of

morbidity and mortality in CKD patients,
occurring even at the earliest stages of CKD
without manifest vascular disease®. The
cardiovascular mortality risk is substantially
higher in dialysis patients than in an age-
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matched general population, CVD being the
leading cause of death in individuals on
dialysis\”. Adipose tissue is an active endocrine
organ that secretes several inflammatory
cytokines, namely, adipokines, which interfere
with insulin sensitivity, with glucose and lipid
metabolism, and with the inflammatory
process®. Adipokines contribute to renal and
cardiovascular complications. In renal damage,
various  adipokines are involvedthrough
mediating endothelial dysfunction, inducing
oxidative stress and inflammation as well as
stimulating renal sympathetic nervous activity,
and it reduces cancellous bone but conversely
increases cortical bone. Adipokines may also be
involved in the development of renal anaemia®.
Chemerin has been identified as a novel recently
discovered adipocytokine that regulate adipocyte
differentiation, modulate the expression of
adipocyte genes, and play an important role in
the pathogenesis of nephropathy™?. Recent study
revealed that levels of circulating chemerin was
associated with a significant positive association
with markers ~ of  inflammation  and
dyslipidaemia“®. Chemerin is found to be highly
expressed in adipose tissue and the liver, as well
as by cells of the innate immune system, where it
modulates the function of innate immune cells.
As a result, chemerin may represent a link
between obesity and inflammation and may be
playing a potential role in the pathogenesis of
atherosclerosis and cardiovascular
complications™®?.

Materials and Methods

This study was carried out in Kirkuk General
Hospital. The patients of CRF were selected
from Dialysis Unit in Kirkuk General Hospital.
A total number of 50 patients were included in
this study. They were clinically diagnosed by
nephrologist as  ESRD patients  (on
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hemodialysis), based on their history, clinical
examination, renal function tests and other
laboratory tests. Their ages range between (34-
68) years with mean age of (50.18 + 9.76), 25 of
patients were male and 25 were female. For
standardization and comparison, 50 apparently
healthy individuals, neither smokers nor
alcoholics, matched for sex, age and weight with
the patient groups, were taken as controls, whose
ages ranges (34 - 68) years with mean age of (
48.86 = 10.21 ), 26 were male and 24 were
female.
Sample collection :- A fasting blood sample was
collected to determine serum chemerin, lipid
profile which includes triglycerides (TG), total
cholesterol (TC), high density lipoprotein-
cholesterol (HDL-C), low density lipoprotein-
cholesterol (LDL-C) and very low density
lipoprotein-cholesterol(VLDL-C)  for  both
patients and control. Atherogenic index and
CAD risk %, were also calculated for both
patients and control. Blood urea , creatinine,
glucose, albumin, electrolytes, uric acid and
MDA were also estimated for both patients and
control. BMI and GFR were also calculated for
patients and control group .
e Determination of serum chemerin was
done using Human Chemerin ELISA Kit
from CUSABIO.

Results
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e The BMI was calculated according to the
equation®®?:
BMI= weight (kg) / (height in meter) 2
(m2)
e CAD-risk percentage was calculated by
the following formula®® :-
CAD-risk (%) = HDL-C/TC %
e Atherogenic Index of plasma (AIP) can
be calculated by the following formula®®
AIP = Log (Triglyceride/HDL-
C)
e Serum MDA was determined using TBA
assay®.
e GFR was estimated using Cockcroft-

Gault Formula®”:- -
GER = (140 — Age ) x Mass ( in Kilograms) x

[0.85 if Female]

72 x Serum Creatinine (in
mg / dl)

e Other biochemical parameters were
determined using colorimetric methods.

e The data obtained in the current study
was analyzed wusing SPSS program
(version 18) .

Table (1):- Clinical and biochemical parameters of HD patients
compared to control groups

Parameters

Mean + SD

HD patients

Control

S.Chemerin (ng/ml)

177.85 +20.19"

135.65 + 15.66

B.Urea (mg/dl)

163.86+ 43.51 "

34.52 +2.86

S.Creatinine (mg/dl)

7.26+1.97 "

0.81+0.092

S.Albumin (mg/dl)

3.46 +0.75 "

4.23+0.71

S.T-C (mg/dl)

29

221.24+23.89"

191.83 + 21.88
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191.62+31.64
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143.51 +12.74

39.55+7.91"

48.56 +11.12

143.46+9.66"

114,57 £ 8.22

38.32+6.32"

28.7+2.54

2.31+0.25

1.38+0.12

17.87

25.31

*

0.68

0.47

1.92+0.34"

2.33+£0.27

137.69 + 4.86"

143.71 £ 3.52

5.87+051"

4.36 £0.35

98.76+12.57

94.34 £10.25

7.82+0.79"

5.27 £ 0.46

27.87+3.46

23.64 +2.35

0.64+4.23"

92.76 £ 7.48

27.34+3.75

40.73+4.12

8.28+1.13"

1234 +£1.24

" Significant
(p £0.05) , non-significant (p >0.05)

Table (2):- Correlation of serum chemerin levels with other clinical and biochemical
parameters in HD patients
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S.HDL-C (mg/dl)
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S.LDL-C (mg/dl)

S.VLDL-C (mg/dl)

MDA (pmol/L)

Atherogenic Index

CAD risk (%)

S.Ca*? (mmol/l)

S.Na* (mmol/l)

S.K*(mmol/l)

S.glucose (mg/dl)

S.uric acid (mg/dl)

BMI (Kg/m?)

GER(ml/min/1.73m)

PCV %

Hb (g/dl)

Significant (p <0.05) , non-significant (p >0.05), r: Pearson’s correlation coefficients

Discussion

In this present study, it was found a prevalence
of high levels of serum chemerin in CKD
patients on HD or end stage renal disease
(ESRD). These results were in accordance with
the results of other previous and recent studies
done in other areas and countries*®*. The
reasons of this observed increase are obscure, but
may be due to enhanced tissue production and
substantial chemerin gene expression that was
found in various tissues®??. However, the
results of some previous and recent studies
indicated that the regulatory factors mainly affect
on chemerin gene expression are located in
adipose tissue and thus, the increased chemerin
production by visceral adipose tissue,
subcutaneous adipose tissue and/or other tissues
contribute to its high serum level observed in
patients with CKD, and this is probably the main
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source of circulating chemerin level %24
Therefore, this study and other studies
demonstrated a statistically significant positive
correlation of S.chemerin level with BMI that is
mainly influenced by the amounts of fat mass
that is considered as a major source of chemerin
secretion®?®). Other recent studies found a
strong association between circulating chemerin
and kidney function. These studies suggested a
connection between high chemerin
concentrations and a progression of impaired
kidney function and that high plasma chemerin is
predictive of renal impairment and thus, patients
with elevated chemerin levels are more prone to
impaired GFR. A lower GFR was linked to high
chemerin levels. These studies also demonstrated
that patients with high plasma chemerin levels
are at a significantly higher cardiovascular
risk3®2%20  Therefore, this present study
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revealed a significant negative correlation of
S.chemerin level with GFR including a
consistent increase in chemerin levels in patients
with CKD, and thus recent study demonstrated
that in patients with end stage renal disease after
kidney transplantation, the GFR increased and
reached a value higher than 50 ml/min and the
serum chemerin concentrations decreased to the
values observed in healthy subjects“®. This
study revealed a significantly positive correlation
of S.chemerin with both B.urea and
S.creatinine.These results were in accordance
with other studies®?®. These results indicated
that serum chemerin found to be elevated in
CKD patients with the advancing stages of CKD,
and that progressive loss of renal excretion
capacity may be involved in the pathogenesis of
chemerin accumulation®. Hence, chemerin was
considered as uremic toxin and may be partially
responsible for the metabolic disorders observed
in renal failure®®. This study presented a
significantly positive correlation of serum
chemerin level with serum albumin level. These
results were in agreement with results of other
studies®®3Y.  These findings indicate the
association between serum chemerin levels and
nutritional status. Regarding the findings that
malnutrition leads to worse cardiovascular
outcomes and death in prevalent HD patients,
and that HD patients with higher chemerin levels
would have a superior nutritional condition and
as a result, more favourable cardiovascular
outcomes®32). This study showed a significantly
positive correlation of S.chemerin with S.T-C,
S.TG, S.VLDL-C and S.LDL-C, while, it
revealed a significantly negative correlation
between S.chemerin and S.HDL-C. These results
are in agreement with the results of other
researchers™®®), These results denote that
S.chemerin is associated with dyslipidemia in
HD patients. This dyslipidemia that involves
increased S.TG, increased S.T-C, increased
S.VLDL-C, increased S.LDL-C and reduced
S.HDL-C, is responsible for increased
atherosclerotic cardiovascular complications in
CKD patients with ESRD in addition to
progression and pathogenesis of renal disease®®.
This study demonstrated a significant positive
correlation of S.chemerin with AIP, whereas
there was a significant negative correlation of
S.chemerin with CAD risk percentage. This
reveals a strong association between circulating
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chemerin with lipid ratio, AIP and CAD risk %
that are considered as cardiovascular risk factors,
denoting that circulating chemerin is a predictive
marker of the occurence of atherosclerosis and
coronary artery disease (CAD)®*'¥ This study
exhibited a significant positive correlation of
S.chemerin with BMI in HD patients. This result
was in accordance with the results of other
studies®®, This indicates that increased BMI
and thus, the increased amount of adipose tissue
itself could have been responsible for the
enhanced chemerin release and contributing to
its high serum concentration®. BMI has been
considered as a common, strong, and potentially
modifiable independent risk factor for CKD.
Obesity is also a risk factor for progressive renal
function loss in patients with known renal
disease. In addition, a high BMI is associated
with glomerular hyperperfusion and
hyperfiltration, resulting in renal injury with
proteinuria obesity-related glomerulopathy®©®.
This present study exhibited a significant
positive correlation of S.chemerin with S.uric
acid level.This result was in agreement with
results of other study®”. Increased serum uric
acid level or hyperuricemia in patients with CKD
associated with an increased risk for
cardiovascular mortality. Arterial stiffness may
be one of the possible mechanisms by which
hyperuricemia increases the risk of CKD and
CVD through a pathway that involves changes in
vascular elastic properties, hypertension and
organ damage®®.This study exhibited that
S.chemerin levels are positively correlated with
S.MDA that is an oxidative stress marker. This
result was in accordance with the result of other
study®®. Elevation of oxidative stress levels
contribute to increased morbidity and mortality
in CKD patients by enhancing atherosclerosis
and cardiovascular complications, and may also
promote the progression of renal disease in these
patients“?. This  present study showed a
significant negative correlation of S.chemerin
with GFR. This result was in agreement with the
results of other recent studies %% A
significant negative correlation of S.chemerin
with GFR, indicates that the reduction of renal
function may have a significant impact on serum
chemerin concentrations and that circulating
levels of chemerin are related inversely to GFR.
Therefore, even in CKD patients with mild renal
dysfunction, had significant accumulations of
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chemerin. This denotes that the progressive loss
of renal excretion capacity could be involved in
the pathogenesis of circulating chemerin
accumulation and that increased chemerin levels
are predictive markers for renal impairment®2°),

Conclusion

From this present study, we conclude that
elevated circulating chemerin in non diabetic
hemodialyzed patients probably enhances
progression of renal disease and accelerates the
atherosclerosis and cardiovascular disease and
may increase the morbidity and mortality in
CKD patients with ESRD.

References

1. Noor ul Amin, Raja Tahir Mahmood, M.
Javaid Asad, et al. Evaluating Urea and
Creatinine Levels in Chronic Renal
Failure Pre and Post Dialysis: JOURNAL
OF CARDIOVASCULAR
DISEASE.2014;2(2):2330-4596.

2. Levey A'S, Eckardt U and Tsukamoto Y.
Definition and classification of chronic
kidney disease: a position statement from
Kidney Disease. Kidney
International.2005; 67: 2089-2100 .

3. Weam A. Kadhum. Serum lipid profile in
renal failure patients.Athesis submitted to
the college of medicine/university of
Kufa.2008, 1-60

4. Chronic kidney  disease: early
identification and management of chronic
kidney disease in adults in primary and
secondary  care; NICE  Clinical
Guidelines (July 2014) .

5. Oda H, Keane WF. Lipid abnormalities
in end stage renal disease.Nephrol Dial
Transplant. 1998; 13 (1): 45-49.

6. Di Angelantonio E, Chowdhury R,
Sarwar N, et al. Chronic kidney disease
and risk of major cardiovascular disease
and non-vascular mortality: prospective
population based cohort study. BMJ
2010;341:c4986.

7. Go AS, Chertow GM, Fan D, et al.
Chronic kidney disease and the risks of
death, cardiovascular events, and
hospitalization. N Engl J
Med.2004;351:1296-305.

33

8.

10.

11.

12.

13.

14.

15.

16.

17.

ISSN 1817-2716

C. M. Rondinone, “Adipocyte-derived
hormones, cytokines, and mediators,”
Endocrine, 2006 ; vol. 29, no. 1 : 81-90.
Christiane Ruster and GunterWolf,
Adipokines promote chronic Kkidney
disease. Nephrol Dial Transplant (2013) ;
28 (Suppl. 4): 8-14 .

Hong Zhang, Fei Hao, Meng-Meng Bai,
et al. Effect of Irbesartan on Chemerin in
the Renal Tissues of Diabetic Rats.
Kidney Blood Press Res 2015;40:467-
477.

Lee SH, Suh YJ, Hong SB, et al.Effect of
lifestyle modification on serum chemerin
concentration and its association with
insulin sensitivity in overweight and
obese adults with type 2 diabetes. Clin
Endocrinol (Oxf). 2013;80:825-833.

Brox J, Meknas K, Figenschau Y, et
al.Human articular chondrocytes express
ChemR23 and  chemerin;ChemR23
promotes inflammatory signaling upon
binding the ligand chemerin(21-157).
Arthritis Res Ther 2010;12:R228.
Spomenka  Kristic, Sandra  Vegar
Zubovic, Fuad Zukic.The Relationship of
Chronic Renal Failure and Body Mass
Index in Patients without Diabetes.Med
Arh. 2013; 67(6): 405-406 .

Nanees A. Adel A. Mageed, Abeer I.
Abd El-mageed, Eman El-hadidi, et al.
Clinical Utility of Serum Chemerin as a
Novel Marker of Metabolic Syndrome
and Type 2 Diabetes Mellitus. Life
Science Journal. 2012;9(2):1098-1108.
Nutakki Vani, J Ramarao , Veerendra
Kumar  Arumalla.Dose-  dependent
Impacts on the Diagnostic Efficacies of
Atherogenic Lipids in Adult Indian
Smokers. J Clin Diagn Res.2011;5(7):
1352-1355 .

Dr. K. Ashalata, Dr. P. Kusuma kumari,
Dr. K. Lakshmi Kumari, et al.Lipid
Peroxidation Product As A Marker Of
Oxidative Stress In Psoriasis -A Case
Control Study In North Coastal Andhra
Pradesh.IOSR Journal of Dental and
Medical Sciences (IOSR-JDMS).(May.
2015);Volume 14, Issue 5 :PP 18-20.
Cockcroft DW, Gault MH. "Prediction of
creatinine  clearance  from  serum



18.

19.

20.

21.

22.

23.

24.

25.

26.

Tikrit Journal of Pharmaceutical Sciences 12(2) 2017

creatinine”.Nephron. 1976; 16 (1): 31-
41.

Anderstam B,Yamamoto T, Qureshi AR,
et al. Clinical importance of an elevated
circulating chemerin level in incident
dialysis patients.Nephrol Dial Transplant
2010;25:4017-23.

Zielinska H, Rutkowski P, Sledzinski T,
et al. Decrease of serum chemerin
concentration in patients with end stage
renal disease after successful kidney
transplantation. ELSEVIER( Regul Pept).
2012;173:55-9.

Slawomir Lizakowski, Marek
Szolkiewicz, Marcin Konarzewski, et al.
High serum chemerin level in CKD
patients is related to kidney function, but
not to its adipose tissue overproduction.
Ren Fail. 2015; 37(6): 1033-1038.
Goralski KB, McCarthy TC, Hanniman
EA, et al. Chemerin, a novel adipokine
that regulates adipogenesis and adipocyte
metabolism. J Biol Chem.
2007;282:28175-28188.

Rourke JL, Dranse HJ, Sinal CJ. Towards
an integrative approach to understanding
the role of chemerin in human health and
disease. Obes Rev. 2013;14:245-262.
Bozaoglu K, Bolton K, McMillan J, et al.
Chemerin is a novel adipokine associated
with obesity and metabolic
syndrome.Endocrinology.
2007;148:4687-4694.

Sledzinski T, Presler M, Swierczynski J,
et al. Chemerin gene expression is
regulated by food restriction and food
restriction-refeeding in rat adipose tissue
but not in liver. Regul Pept.
2013;181:22-29.

Abdelnaem A. Abdelrahman, Qasem A.
Anass, Elsayed B. Saeed, et al.
Chemerin: A Biomarker for
Cardiovascular Disease in Diabetic
Chronic Kidney Disease Patients. Saudi J
Kidney Dis Transpl. 2016;27(5):977-984.
Axel Muendlein, Alexander Vonbank,
CorneliaMalin, et al. High plasma
chemerin is associated with renal
dysfunction and predictive for
cardiovascular  events-Insights  from
phenotype and genotype characterization.
Vascular Pharmacology.2016;77: 60-68.

34

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

ISSN 1817-2716

Bachmann A,Pfau D, Lossner U, et al.
Serum levels of the adipokine chemerin
in relation to renal function. Diabetes
Care. 2010;33:171-3.

Azza Abedl-Karim, Iman E. El-Gohary,
Doaa I. Hashad. Serum Chemerin Level:
Does It Have a Role in Progression of
Diabetic Nephropathy. American Journal
of Internal Medicine. 2016; 4(2-1): 13-
17.

Teta D. Adipokines as uremic toxins. J
Ren Nutr. 2012;22:81-85.

Tatsunori Hanai, Hideki Hayashi, Eiichi
Tomita, et al. Impact of Serum Chemerin
Levels on Liver Functional Reserves and
Platelet Counts in Patients with
Hepatocellular Carcinoma.Int. J. Mol.Sci.
2014, 15, 11294-11306.

Mei-Fen Pai, Yen-Lin Chiu, Yu-Sen
Peng, et al. Reappraisal of effects of
serum chemerin and adiponectin levels
and nutritional status on cardiovascular
outcomes in prevalent hemodialysis
patients.Sci. Rep.2016; 6, 34128:1-7.
Leonid Feldman, Ada Azar, Kobi Stav,
et al. Geriatric nutritional risk index,
muscle function, quality of life and
clinical outcome in  hemodialysis
patients.Clinical Nutrition. (2016) 1-8.
Rashmi Rekha Phukan and Rohini K
Goswami, Unusual Dyslipidemia in
Patients with Chronic Kidney Diseases.
Journal of Clinical and Diagnostic
Research. 2017 Jan;Vol-11(1): BCO1-
BCO04.

Partha Karmakar, Sandhya Lal, Ashok
Kumar Parida, et al. Dyslipidemia in
chronic renal failure: Cause or effect?.
Asian Journal of Medical Sciences.2016
;7(5):42-46.

Bozaoglu K, Bolton K, McMillan J, et al.
Chemerin is a novel adipokine associated
with obesity and metabolic
syndrome.Endocrinology.
2007;148:4687-4694.

Fatma A. Attiab, Nagwa A. Mohammed,
Abdel Wahab M. Lotfya, et al. Serum
visfatin in chronic renal failure patients
on  maintenance  hemodialysis: a
correlation study. Egypt J Intern
Med.2013; 25:202-208.



37.

38.

39.

40.

Tikrit Journal of Pharmaceutical Sciences 12(2) 2017

Yu HY, Wang LY, Zhang Y, et al
Relationship of serum Chemerin to
obesity and type 2 diabetes mellitus.
Zhonghua Yi Xue Za Zhi.2009 Feb
3;89(4):235-8.

Magdalena Madero, Juan C. Ramirez-
Sandoval, L. Gabriela Sanchez-Lozada.
Uric Acid, Vascular Stiffness, and
Chronic Kidney Disease: Is There a
Link?.Blood Purif. 2017;43:189-195.
Hajnalka Lorincz, Mariann Harangi,
Sandor Somodi, et al. Association of
chemerin  with  oxidative  stress,
inflammation and classical adipokines in
non-diabetic obese patients. J. Cell. Mol.
Med. Vol 18, No 7; 2014 :pp. 1313-1320.
Orathai  Tangvarasittichai,  Surapon
Tangvarasittichai, Suwipar Deebukkhum.
Progression of Increased Oxidative Stress
and Inflammation in Chronic Kidney
Disease Patients with Type 2 Diabetes
Mellitus.  International  Journal  of
Pharmaceutical and Clinical Research.
2016; 8(6): 596-603.

35

ISSN 1817-2716



