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Abstract

Aims: The present study is conducted to evaluate the level of Leptin,
Insulin like growth factor -1 (IGF-1) and Albumin (Alb) in heamodialyzed
patients pre- and post-dialysis compared with healthy control.

Patients and Method: A study was made on 25 dialyzed patients
attending the dialysis unit in AL-Yarmook teaching hospital from the
period between May and August 2009 (male only) with age range (25-55)
years, and their duration time with dialysis was more than one year.
Serum Leptin, IGF-1 was measured by ELISA method, Albumin level was
measured by kit.

Results: The mean serum Leptin level was significantly lower in post-
dialysis patients when compared with pre-dialysis, but still higher than
healthy control. While insulin like growth factor-1 was higher in post-
dialysis than pre-dialysis but the difference was not significant, and both
of them were significantly lower than healthy control.

Conclusions: The present study shows that Leptin level has been proved
to be elevated in patients with pre- dialysis, due to renal failure that may
be impairs either its synthesis or clearance. We have also demonstrated
an increase in the level of IGF-1 in post-dialysis when compared with pre-
dialysis, but the level still lower than healthy control, thus early decrease
in serum IGF-1 may allow early detection of malnutrition in
haemodialyzed patients.
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INTRODUCTION

Dialysis is a process for removing waste and excess
water from the blood, and is used primarily to provide an
artificial replacement for lost kidney function in people
with renal failure. Dialysis may be used for those with an
acute disturbance in kidney function, or progressive but
chronically worsening kidney function.™* 2

Protein and calorie (energy) malnutrition is common in
patients with end-stage renal disease and is a powerful
predictor of morbidity and mortality in this population.
Clinicians, using hypoalbuminemia as their principal
nutritional marker, have recognized for many years that
their malnourished dialysis patients had a poor prognosis,
and serum albumin appeared to be the most significant
marker of mortality in patients with renal failure.”!
Malnutrition in haemodialysis patients has been
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attributed to three main mechanisms: insufficient
feeding, abnormal nutrient metabolism and nutrient
losses due to dialysis procedures.”! Appetite regulation
can be regarded as a series of feedback loops governing
satiation (the process which stops ingestion at the end of
a meal), satiety (the process which provides background
inhibition of feeding urges) and feeding (which occurs in
the absence of satiety).

One potential relationship between malnutrition and
inflammation in patients with end-stage renal disease is
appetite suppression triggered by the inflammatory
response. The link between inflammation and anorexia
may be through the hormone Leptin.!

Leptin is a 16-KDa protein identified as the product of
the obese gene; it is a hormone that is secreted by
adipocytes, provides signals from the peripheral tissues
to the central nervous system to inhibit appetite and
increase energy expenditure,® and increase overall
sympathetic nerve activity,” facilitate glucose utilization
and improve insulin sensitivity.®

It has shown that Leptin function as a positive acute
phase protein in experimental animals, being positively
regulated at the mRNA level by the cytokines, tumor
necrosis factor-o. (TNF-a) and interleukin-1 (1L-1).% *
Since serum Leptin levels are markedly increased in
patients with chronic renal failure, activation of the
inflammatory response in this patients population may be
responsible, in part, for increased Leptin levels.™!

IGF-1 is a hormone similar in molecular structure to
insulin. It plays an important role in childhood growth
and continues to have anabolic effects in adults. It
consists of 70 amino acids in a single chain with three
intermolecular disulfide bridges; IGF-1 has a molecular
weight of 7649 Daltons.!*)

It was shown that the bioactivity of this hormone is
reduced in uremic sera, several mechanisms have been
identified, these include: Increased plasma concentrations
of two classes of compounds: sufficiently small to be
haemodialyzed or too large for effective removal by
haemodialysis, impaired phosphorylation of tyrosine
kinase in the P — subunit of the IGF-1 receptors in
skeletal muscle of rats with CRF.[** 14

This study was conducted to shown if the changes of
serum Leptin, IGF-1, and Albumin levels are correlated
in pre- and post-haemodialysis patients as compared with
healthy control.

PATIENTS AND METHODS

A study was made on 25 haemodialyzed patients (pre-
and post- dialysis) from dialysis unit in AL-Yarmook
Teaching Hospital for the period between May and
August 2009 (Male only) with age range 25-55 years and
their duration time with dialysis was more than one year,
using the polyflux capillary dialyzer/Gambro,
Dialysatoreu Gmbh (D-72379 Hechingen/Germany).

Twenty (20) healthy control male individuals' sex and
age matched with the patients were selected.

Serum Leptin, Insulin like growth factor (IGF-1) were
measured by ELISA technique. Albumin was measured
by akit.

Statistical analysis: Results were expressed as mean+ SD
(standard deviation) for data showing a normal
distribution. Comparisons were performed by Mann-
Whitney U test, whenever the P value was lower than
0.05 it is considered as significant.

RESULTS

We found that the mean age of patients was (47.4+11.3)
years, and their weight is (66.6 £ 9.9) Kg.

Using ELISA technique, serum Leptin, IGF-1, and
Albumin level were estimated in ESRD patients who
undergo haemodialysis (pre- and post-dialysis) and
healthy control.

The results of serum Leptin showed a decrease level in
post-dialysis when compared with pre-dialysis, but it is
not significant (11.83+ 17.99 , 9.36 +14.35 respectively)
with P-value >0.05.

Concerning the correlation of serum Leptin level (pre-
and post-dialysis) with healthy control, there are
significant increases in haemodialyzed patients (pre- and
post- 11.83+ 17.99, 9.36+14.35 and 2.76+1.7
respectively) with P-value < 0.05. While the level of
IGF-1 in sera of haemodialyzed patients showed
interesting significant decrease level in post-dialysis
(56.32 £ 21.22) comparing with pre-dialysis (58.25 *
28.19), with P-value <0.05.

Furthermore the same results when compared IGF-1
level in pre-dialysis (58.25 + 29.19) with healthy control
(182.6+ 70.33) with P- value < 0.05, and when we
compared post-dialysis (56.32 £ 21.22) with healthy
control (182.6 + 70.3), P-value< 0.05.

No significant correlation between the level of Albumin
in pre- and post-dialysis (4.11+1.41, 3.93£1.66
respectively) P- value > 0.05.
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These results are shown in tablel and figure 1.

Table 1: The levels of serum Leptin, IGF-1, and
albumin in pre-, post-dialysis with healthy control.

Pre- Post- Healthy P-value
Dialysis Dialysis Control
N 25 25 20
11.83+ 9.36% 0.662
Mean Leptin 17.99 14.35
(ng/L )£SD
11.83+ 2.76x 0.034
17.99 1.7
9.36% 2.76x 0.048
14.35 1.7
Mean IGF-1 58+ 56.32+ 0.003
28.19 21.22
(ng/L) £SD 58+ 182.6+ 0.001
28.19 70.33
56.32+ 182.6x 0.001
21.22 70.33
Mean Albumin 411+ 3.93+ 0.687
(mg/L)+SD 1.41 1.66
_Leptin
12.000 T ———
10.000 + T Alb
8.000 | = -
6.000 -
4.000 “ - T —— 4200
2,000 + ] . ’
a0 LB .;LLept-_n 4.000
i ¢ P | 3800 57 mAlD
Leptin Lentin L O
Pre  pog P s =
Healthy o <
=
<
200.000
150.000
100.000
50.000
| |GF-1
0.000
IGF-1
IGF-1
IGF-1
pre post

Healthy

Figure 1. The levels of serum Leptin, IGF-1, and
albumin in pre-, post-dialysis with healthy control.

DISCUSSION

Malnutrition is a common feature in end-stage renal
disease,™ anorexia has been commonly reported in these
patients, who often fail to increase their food intake.
Furthermore, this spontaneous reduction in food intake
may appear before end-stage renal disease.!"®)

Leptin has been proved to be elevated in patients with
pre-dialysis; due to renal failure its synthesis or clearance
may be impaired, although the kidney is responsible for
about 80% of Leptin clearance in healthy adults.'"*%)
The results of this study are in agreement with these
studies.

The molecular weight of circulating Leptin is~ 16KDa,
so this hormone theoretically should be able to pass the
glomerular membrane completely. However, the
extraction fraction of ~ 6 is substantially less than the
filtration fraction of the normal kidney; therefore renal
removal of Leptin cannot be explained only by simple
glomerular filtration. Either the peptide is completely
filtered and largely reabsorbed by proximal tubular cells,
or glomerular filtration of this hormone is hindered as a
result of its negative electric load. Because normally no
Leptin is found in the urine, the former explanation
seems to be the more likely one, provided that Leptin is
not metabolized in the tubules. In some studies an inverse
relationship has been found between glomerular filtration
rate and plasma Leptin concentrations, substantial rises in
Leptin occur only when glomerular filtration rate falls
below very low levels. Thus, even when its function is
severely impaired, the kidney may still play a role in
leptin clearance.

This study observed that serum Leptin  was
insignificantly decreased in post-dialysis as compared
with pre-dialysis. This result is in agreement with the
results of others.”™ 221 More studies revealed that the
major cause of the elevated Leptin levels in renal failure
is reduced renal clearance,”® but other factors such as
hyperinsulinemial®! and inflammation® have been
implicated in augmenting leptin secretion in renal failure.

A study have been done by Wright® found that the
dialysis membrane may affect the plasma Leptin level
because of its surface adsorption characteristics ,thus
researchers studying Leptin biology in haemodialysis
patients should be aware that the choice of low-flux
dialysis membrane might exert a small effect on their
results.

The reduction of serum IGF-1 concentration of this study
is in agreement with other studies.**1
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The reduction in circulating concentration of IGF-1
observed in some patients could be attributed to one of
three major etiologies: low circulating concentrations of
growth hormone(GH),liver failure, and protein-calorie
deprivation.”? GH deficiency is unlikely because GH
increases in patients with CRF;?®! however, an inhibitory
effect of dietary protein calorie deprivation on the
binding of GH to the liver may lead to decreased
synthesis of IGF-1.”¥ The decrease in IGF-1,0bserved in
some heamodialyzed paients,is likely to reflect
catabolism.%

Acute intercurrent illnesses, such as infections, preceding
the measurement of IGF-I could also have contributed to
the catabolic status of some patients, serum IGF-I
concentrations decrease well before any change in other
biochemical or anthropometric indices of malnutrition
can be detected®" 3 so it is way predict early
malnutrition.

In conclusion, the present study shows that Leptin level
has been proved to be elevated in patients with pre-
dialysis, due to renal failure that may be impairs either its
synthesis or clearance. We have also demonstrated an
increase in the level of IGF-1 in post-dialysis when
compared with pre- dialysis, but the level still lower than
healthy control, thus early decrease in serum IGF-1 may
allow early detection of malnutrition in haemodialyzed
patients.
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