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Abstract

Introduction: Serum adiponectin is a hormone secreted by the adipose tissue and its level usually increases in patients
with renal insufficiency. In uremic condition, it not only loses its protective role against atherosclerosis, but also
becomes a risk factor. This hormone is a direct predictor of cardiovascular complications in patients with renal failure.
Objectives: This study was designed to assess the association between serum adiponectin with various parameters in
in a group of non-diabetic hemodialysis patients.

Patients and Methods: In this study, 73 hemodialysis non-diabetic patients were selected and fasting blood samples were
taken to measure adiponectin and some other biochemical parameters. Waist circumference, abdominal circumference,
weight and body mass index (BMI) were measured. Pearson statistical test was used to find the association between
adiponectin and mentioned parameters.

Results: Adiponectin level was negatively and significantly associated with weight (P<0.001), BMI (P<0.001), waist
circumference (P<0.05), abdominal circumference (P<0.01), and triglycerides (P<0.01).

Conclusion: According to the results of our study, serum adiponectin level in hemodialysis patients was negatively
associated with weight and BMI which indicates the likely effect of the hormone. As a result, finding of exact
connections between this cytokines and the risk factors of atherosclerosis and hypercatabolism may help to introduce
serum adiponectin as a measurable and important marker for atherosclerosis and may be used as an index for prognosis
of mortality in this type of patients.
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Introduction affects the optimized use and storage of energy in the body

Adiponectin is a material made of white adipose tissue
which is itself made of collagen-like proteins with 244
amino acids (1,2). It has a gene-protein character and its
plasma level in a healthy individual is 2-20 pg/mL (1,2).
This cytokine, in fact, forms 1% of the total serum protein
(1-3). In normal health conditions without a renal disease,
the synthesis and secretion of the cytokine is negatively
proportional to body weight which is due to negative
feedback effects of serum levels on the expression of
genes that make fat tissue (2-4). Adiponectin is excreted
via glomerular filtration (3-5). Adiponectin plays a
protective role against atherosclerosis, thus it prevents the
attachment of monocytes to endothelial (1-4). Moreover,
in normal body condition, adiponectin has a significant
effect on insulin function and its level of secretion. It also

and can regulate the energy metabolism and catabolism in
mitochondria (2-5).

Specifically, adiponectin increases in patients with chronic
renal failure undergoing hemodialysis and peritoneal
dialysis (2-5). Research has shown that adiponectin
levels in hemodialysis patients is 2.5-3 times more than
that in healthy people. Such an increase is associated
with decreased renal function, disorder in the regulation
of the type and rate of serum levels, and disorder in
adiponectin receptors (3-7). In such a condition, increased
adiponectin is considered as one of the new risk factors
for atherosclerosis, and it changes into one of the most
important causes of mortality in these patients (6-8). It has
also been stated that, there is an association between serum
adiponectin level and other risk factors for atherosclerosis,
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Adiponectin in hemodialysis patients

B Implication for health policy/practice/research/
medical education

Adiponectin is a hormone secreted by adipose tissue.
In uremic condition, it not only loses its protective role
against atherosclerosis, but also becomes a risk factor.
It can influence other risk factors for atherosclerosis
and can also cause and exacerbate the hypercatabolic
condition. Consequently it can result in indiscriminate
use of body energy - protein and can be a predictor of
morbidity and mortality in these patients. As a result,
finding of exact connections between this cytokines and
the risk factors of atherosclerosis and hypercatabolism
may help to introduce serum adiponectin as a
measurable and important marker for atherosclerosis
and may be used as an index for prognosis of mortality
in this type of patients.

including traditional and new factors (1-4). Studies suggest
that in patients with chronic renal failure adiponectin is
a predictor of mortality and progression of renal failure
(1-6). This suggests that the biological protective effect of
adiponectin against cardiovascular diseases is decreased
in uremic patients (2-5).

In chronic inflammatory conditions such as chronic heart
failure or kidney insufficiency, the consumption of body
sources of energy including fat and protein will increase.
This process reduces the weight and makes the body lean,
thus speeds up mortality in patients .In this situation,
adiponectin causes and aggravates the hypercatabolic
syndrome (2-8).

It is reported that such an increase is associated with loss
of energy and protein and increased fluid volume in this
group of patients (4-9). A study on nephrotic syndrome
showed that the increase in serum adiponectin level
has a strong positive association with risk of metabolic
syndrome and proteinuria (10-14).

In a study on patients with chronic renal failure who
were affected by type 1 diabetes, the association between
serum adiponectin and albuminuria and creatinine levels
was assessed. The results showed a positive relationship
between increased level of serum adiponectin with
albuminuria and increased serum creatinine (10-15).

Objectives

Considering the importance of adiponectin in
inflammatory conditions and due to the lack of information
about its relationship with the parameters influencing
inflammatory conditions in hemodialysis non-diabetic
patients, this study was designed to assess the association
between serum adiponectin with various parameters in in
a group of non-diabetic hemodialysis patients.

Patients and Methods

Type of study and sampling method

To carry out this study, we recruited 73 non-diabetic
hemodialysis patients who referred to hemodialysis ward
in Hajar hospital in Shahrekord in 2012. Of all, 33 patients

were female and 40 patients were male. Their age range
was between 13 to 91 years. Following a standard protocol,
before hemodialysis, systolic and diastolic blood pressures
of all patients (per mm Hg) were measured two times with
a time interval of 15 minutes. Weights of patients with the
minimum clothes and without shoes were measured by a
calibrated scale and were recorded in kilograms. Heights
of patients without shoes, in a vertical position, while their
heels were completely close to the wall, were measured
using a cotton meter that was attached to the wall and the
measured heights were recorded in meters. Body Mass
Index (BMI) was calculated through dividing weight (kg)
by the square of height (m?). Waist size was measured by
a meter three centimeter (cm) above the belly button in
cm. Waist circumference in cm was measured using a
cotton meter.

To collect adiponectin blood samples and other samples,
a needle 18 was used and the blood was taken from the
dialysis site. Accordingly, if dialysis was performed by
permcath, first, a few milliliters of blood was aspirated
to remove the heparin and then the samples were taken
from the arterial line. Otherwise, if the dialysis had been
performed by fistula or graft, the blood samples were
taken from the area where it was determined for dialysis.
To test serum glucose, cholesterol, triglycerides (via
enzymatic method per mg/dl), and total cholesterol
(by immunoturbidimetry method per mg/dl) samples
were sent to hospital laboratory. To determine serum
adiponectin level, serums were immediately isolated after
blood sampling and stored at -80°C to -70°C until testing.
In our laboratory, serum adiponectin level was measured
per pg/ml by ELISA method and using a kit supplied by
Orgenium Company, UK.

Ethical considerations

The primary research plan was approved by the Research
Committee of Hajar hospital and school of medicine.
Moreover, ethics committee of Shahrekord University of
Medical Sciences also approved the plan. Before beginning
the study, written informed consent was obtained from all
patients who participated in the study. All information
about patient was coded and kept confidential.

Data analysis

Data obtained from patients that had been recorded
in checklists and the data which was collected from the
laboratory tests were analyzed using SPSS version 16.
Chi-square test was used for descriptive parameters. The
association between adiponectin levels in patients with
other parameters was assessed by calculating Pearson’s
correlation coefficient and related graphs were plotted
using Excel software. The correlation coefficient below 5%
was considered as a statistically significant value.

Results

Table 1 presents the details about the patients who were
enrolled in the study. Of all 73 non-diabetic hemodialysis
patients who were studied, 54.80% were male and 45.20%
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Table 1. Patients’ characteristics

Characteristic Mean Standard Deviation (SD) Minimum Maximum
Age (year) 57.07 19.96 13.00 91.00
Male (%) 54.80 50.11 0 100
Adiponectin (ug/ml) 10.56 3.88 0.32 17.41
Weight (kg) 58.38 14.33 31.00 103.00
Body mass index (kg/m?) 21.92 3.79 14.74 33.33
Waist circumference (cm) 87.73 10.77 65.00 140.00
Abdominal circumference (cm) 92.19 10.43 59.00 115.00
Systolic blood pressure (mm Hg) 124.38 21.98 90.00 190.00
Diastolic blood pressure (mm Hg) 70.27 9.86 60.00 90.00
Sodium (mg/dl) 140.93 2.75 134.00 146
Potassium (mg/dl) 4.98 0.69 3.00 7.50
Blood Urea Nitrogen (mg/dl) 64.94 18.52 26.00 112.00
Creatinine (mg/dl) 8.62 2.88 2.80 10.00
Calcium (mg/dl) 9.00 0.54 7.50 11.00
Phosphorus (mg/dl) 5.11 1.13 2.80 10.00
Fasting glucose (mg/dl) 82.29 10.09 65.00 110.00
Triglycerides (mg/dl) 150.91 95.92 45.00 581.00
Cholesterol (mg/dl) 171.93 41.24 71.00 283.00

were female. The mean age of patients was 57.07; the
youngest and oldest patients were 13 and 91 years old,
respectively.

Table 1 presents patients’ data. The results suggest that
mean serum adiponectin level was 10.56+3.88 g/
ml. In addition, the minimum and maximum levels of
serum adiponectin level in patients were 32.0 and 17.41
pg/ml (Table 1). The mean weight of patients was 58.38
kg, the mean BMI was 21.92 kg/m? and the mean waist
and abdominal circumference were 87.73 and 92.19 cm,
respectively (Table 1).

As shown in Table 1, adiponectin level was negatively and
insignificantly associated with age of patients. Additionally,
there was a significant negative association between serum
adiponectin and body weight and BMI (P<0.05, and R
was -0.48 and -0.55, respectively) (Figures 1 and 2).

The correlation coefficients between adiponectin and
waist and abdominal circumference, respectively, were
-0.25 and -0.40, which was significant at the 5% level
(Figures 3 and 4).

Mean systolic and diastolic blood pressures were 124.38
mm Hg and 70.28 mm Hg, respectively (Table 1). There
was no significant association between blood pressure and
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Figure 1. Association between serum adiponectin level and
weight of non-diabetic hemodialysis patients

adiponectin at the 5% statistical level (Table 2).

As shown in Table 2, there was no significant correction
between serum adiponectin with levels of serum
parameters including sodium, potassium, calcium
phosphorus and also blood urea nitrogen (BUN) and
creatinine (P>0.05).

Mean fasting glucose level was 82.29 mg/dl (Table 1) and
it had no significant association with serum adiponectin
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Figure 2. Association between serum adiponectin level and body
mass index in non-diabetic hemodialysis patients
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Figure 3. Association between serum adiponectin level and waist
circumference in non-diabetic hemodialysis patients
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Figure 4. Association between serum adiponectin level and
abdominal circumference in non-diabetic hemodialysis patients

Table 2. Association between adiponectin with various
characteristics of hemodialysis patients (N= 73)

Characteristic P value r

Age (year) 0.130 -0.180
Weight (kg) 0.001%** -0.480
Body mass index (kg/m?) 0.001%** -0.550
Waist circumference (cm) 0.037* -0.250
Abdominal circumference (cm) 0.004** -0.400
Systolic blood pressure (mmHg) 0.710 0.040
Diastolic blood pressure (mmHg) 0.960 0.007
Sodium (mg/dl) 0.170 0.160
Potassium (mg/dl) 0.990 0.001
Blood Urea Nitrogen (mg/dl) 0.240 0.140
Creatinine (mg/dl) 0.490 0.080
Calcium (mg/dl) 0.920 -0.010
Phosphorus (mg/dl) 0.170 0.160
Fasting glucose (mg/dl) 0.230 0.140

*, ** and *** indicate significance at levels of 5, 1 and 0.1%,
respectively.

level too (P> 0.05; Table 2).

Discussion

Based on the results of this study, serum adiponectin
level in hemodialysis patients had a negative significant
association with weight and BMI. Moreover, waist and
abdominal circumference had a significant negative
association with serum adiponectin level. Adiponectin
is a cytokine protein - collagen which is secreted only
from adipose tissue (1-5). Recent studies have shown that
adipose tissue is not only an energy storage tissue, but also
it is like an endocrine tissue which generates hormones
and uses them to connect with other tissues (3-9).
Adiponectin is produced by a set of adipose tissue genes
(10-18). Adiponectin makes its effects on other organs via
adiponectin receptors type [ and II (5-10).

Adiponectin creation is regulated by a negative feedback
relationship between serum adiponectin levels and adipose
tissue (11-17). Adiponectin exists in plasma in three
forms: with low, medium, and high molecular weights (8-
14). However, high molecular weight adiponectin is more
effective in terms of function (3-8). Adiponectin is excreted
via kidney glomerular filtration (12-18). In healthy people,
adiponectin has a protective role against atherosclerosis;

however after the development of atherosclerotic plaques,
it not only loses its protective role (especially in basic
inflammatory conditions such as uremia), but also
together with other inflammatory cytokines becomes
a cause of development and progress of atherosclerotic
plaques (16-18). Studies suggest that serum adiponectin
level in hemodialysis patients is 4 to 5 times higher than
that in healthy people (12-19). Due to higher expression
of adiponectin mRNA, adiponectin is more increased in
yellow adipose tissues of end-stage renal failure patients
than in healthy subjects (12-18). Such an increase can lead
to increased risk of death due to cardiovascular problems
(18-22). In basic inflammatory conditions such as uremia,
hyper catabolic conditions emerge which consume the
energy of the body and subcutaneous white fat (source of
energy storage in body). In contrast, the yellow adipose
tissue, in which inflammatory cells are accumulated and
inflammatory cytokines are generated, are formed around
body organs with low weights and sizes (22-25) Therefore,
chronic inflammatory condition such as uremia can
lead to weight loss, decrease BMI and reduce waist
and abdominal circumference. On the other hand, the
production of adiponectin, as an inflammatory cytokine,
increases and causes an inverse relationship between
serum adiponectin level and weight, body mass index,
and waist and abdominal circumference. Recent studies
suggest a positive significant association between plasma
adiponectin level and severe systemic weight loss, which is
a predictor of early mortality (20-27). Other investigations
also state that serum adiponectin level in patients with
heart failure is associated with severe weight loss (24-27).

Conclusion

Adiponectin is a hormone secreted by adipose tissue. In
uremic conditions, it not only loses its protective role
against atherosclerosis, but also becomes a risk factor.
Hence it can influence other risk factors for atherosclerosis
and can also cause and exacerbate the hypercatabolic
condition, consequently it can result in indiscriminate
use of body energy - protein and can be a predictor of
morbidity and mortality in these patients. As a result,
finding exact connections between this cytokines and the
risk factors of atherosclerosis and hypercatabolism may
help introducing serum adiponectin as a measurable and
important marker for atherosclerosis and may be used as
an index for prognosis of mortality in this type of patients.

Authors’ contributions
All authors wrote the manuscript equally.

Conflict of interests
The authors declared no competing interests.

Ethical considerations

Ethical issues (including plagiarism, misconduct,
data fabrication, falsification, double publication or
submission, redundancy) have been completely observed
by the authors.

Journal of Parathyroid Disease, Volume 3, Number 1, March 2015 |23



Tamadon MR et al.

Funding/Support

This paper has been derived from the residential thesis.
This study was granted by Shahrekord University of
Medical Sciences (Grant No. 1302).

References

1.

10.

11.

12.

13.

Maeda K, Okubo K, Shimomura I, Funahashi T,
Matsuzawa Y, Matsubara K. cDNA cloning and expression
of a novel adiposespecific collagen-like factor, apM1
(adipose most abundant gene transcript 1). Biochem
Biophys Res Commun 1996; 221: 286-9.

Ekramzadeh M, Sohrabi Z, Salehi M, Ayatollahi M,
Hassanzadeh J, Geramizadeh B, et al. Adiponectin as
a novel indicator of malnutrition and inflammation in
hemodialysis patients. Iran ] Kidney Dis 2013; 7(4): 304-8.
Chandran M, Phillips SA, Ciaraldi T, Henry RR.
Adiponectin: more than just another fat cell hormone?
Diabetes Care 2003; 26(8): 2442-50.

Madsen EL, Rissanen A, Bruun JM, Skogstrand K, Tonstad
S, Hougaard DM, et al. Weight loss larger than 10% is
needed for general improvement of levels of circulating
adiponectin and markers of inflammation in obese
subjects: a 3-year weight loss study. Eur J Endocrinol
2008; 158: 179-87.

Engeli S, Feldpausch M, Gorzelniak K, Hartwig F, Heintze
U, Janke J, et al. Association between adiponectin and
mediators of inflammation in obese women. Diabetes
2003; 52(4): 942-7.

Ouchi N, Kihara S, Arita Y, Maeda K, Kuriyama H,
Okamoto Y, et al. Novel modulator for endothelial
adhesion molecules: Adipocyte-derived plasma protein
adiponectin. Circulation 1999; 100: 2473-6.

Schupp M, Clemenz M, Gineste R, Witt H, Janke J,
Helleboid S, et al. Molecularcharacterization of newsele
ctiveperoxisomeproliferator-activated receptor gamma
modulators with angiotensin receptor blocking activity.
Diabetes 2005; 54(12): 3442-52.

Huang JW, Yen CJ, Chiang HW, Hung KY, Tsai TJ, Wu
KD. Adiponectin in peritoneal dialysis patients: A
Comparison with hemodialysis patients and subjects
with normal renal function. Am J Kidney Dis 2004; 43(6):
1047-55.

Lin J, Hu FB, Curhan G. Serum Adiponectin and Renal
Dysfunction in Men With Type 2 Diabetes. Diabetes Care
2007; 30(2): 239-44.

Kollerits B, Fliser D, Heid IM, Ritz E, Kronenberg F.
Gender-specific association of adiponectin as a predictor
of progression of chronic kidney disease: the mild to
moderate kidney disease study. Kidney Int 2007; 71(12):
1279-86.

Levey AS. Controlling the epidemic of cardiovascular
disease in chronic renal disease: where do we start? Am J
Kidney Dis 1998; 32(5 Suppl 3): S5-S13.

Hotta K, Funahashi T, Arita Y, Takahashi M, Matsuda
M, Okamoto Y, et al. Plasma concentrations of a novel,
adipose-specific protein, adiponectin, in type 2 diabetic
patients. Arterioscler Thromb Vasc Biol 2000; 20(6):
1595-9.

El-Shafey EM, Shalan M. Plasma adiponectin levels for
prediction of cardiovascular risk among hemodialysis
patients. Ther Apher Dial 2014;18(2):185-92.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Jia T, Carrero JJ, Lindholm B, Stenvinkel P. The complex
role of adiponectin in chronic kidney disease. Biochimie
2012; 94(10): 2150-6.

Jorsal A, Tarnow L, Frystyk J, Lajer M, Flyvbjerg A,
Parving HH, et al. Serum adiponectin predicts all-cause
mortality and end stage renal disease in patients with type
I diabetes and diabetic nephropathy. Kidney Int 2008;
74(5): 649-54.

Blither M, Williams CJ, Kléting N, Hsi A, Ruschke
K, Oberbach A, et al. Gene expression of adiponectin
receptors in human visceral and subcutaneous adipose
tissue is related to insulin resistance and metabolic
parameters and is altered in response to physical training.
Diabetes Care 2007; 30: 3110-5.

Arita Y, Kihara S, Ouchi N, Takahashi M, Maeda K,
Miyagawa J, et al. Paradoxical decrease of an adipose-
specific protein, adiponectin, in obesity. Biochem Biophys
Res Commun 1999; 257: 79-83

Looker HC, Krakoff J, Funahashi T, Matsuzawa Y,
Tanaka S, Nelson RG, et al. Adiponectin concentrations
are influenced by renal function and diabetes duration
in Pima Indians with type 2 diabetes. J Clin Endocrinol
Metab 2004; 89: 4010-7.

Zoccali C, Mallamaci F, Tripepi G. Inflammatory proteins
as predictors of cardiovascular disease in patients with
end-stage renal disease. Nephrol Dial Transplant 2004; 19
(Suppl 5): 67-72.

Yamauchi T, Kamon J, Ito Y, Tsuchida A, Yokomizo T, Kita
S, et al. Cloning of adiponectin receptors that mediate
antidiabetic metabolic effects. Nature 2003; 423: 762-9.
Gable DR, Hurel SJ, Humphries SE. Adiponectin and
its gene variants as risk factors for insulin resistance,
the metabolic syndrome and cardiovascular disease.
Atherosclerosis 2006; 188: 231-44.

Vionnet N, Tregouét D, Kazeem G, Gut I, Groop PH,
Tarnow L, et al. Analysis of 14candidategenes for diabetic
nephropathy on chromosome3q in European populations:
strongestevidence for association with a variant in the
promoterregion of the adiponectingene. Diabetes 2006;
55(11): 3166-74.

Yamauchi T, Nio Y, Maki T, Kobayashi M, Takazawa T,
Iwabu M, et al. Targeted disruption of AdipoR1 and
AdipoR2 causes abrogation of adiponectin binding and
metabolic actions. Nat Med 2007; 13: 332-9.

Antoniades C, Antonopoulos AS, Tousoulis D, Stefanadis
C. Adiponectin: from obesity to cardiovascular disease.
Obes Rev 2009; 10: 269-79.

Koshimura J, Fujita H, Narita T, Shimotomai T, Hosoba
M, Yoshioka N, et al. Urinary adiponectin excretion is
increased in patients with overt diabetic nephropathy.
Biochem Biophys Res Commun 2004; 316: 165-9.
Kollerits B, Fliser D, Heid IM, Ritz E, Kronenberg F.
Gender-specific association of adiponectin as a predictor
of progression of chronic kidney disease: the Mild to
Moderate Kidney Disease Study. Kidney Int 2007; 71:
1279-86.

Marchlewska A, Stenvinkel P, Lindholm B, Danielsson
A, Pecoits-Filho R, Lonnqvist F et al. Reduced gene
expression of adiponectin in fat tissue from patients with
end-stage renal disease. Kidney Int 2004; 66: 46-50.

24

| Journal of Parathyroid Disease, Volume 3, Number 1, March 2015



