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ABSTRACT

Leptin is a recently found hormone regulating body weight. In human obesity, this weight-regulating
hormone level is in a positive correlation with FMI (fat mass index) and BMI (body mass index). In this
study, we aimed to investigate the relation between serum leptin levels and BMI, PF (percentage fat),
LMI (lean mass yndex), FMI and some other parameters of patients with haematologic malignant dise-
ases. Fourty-four patients with haematologic malignant diseases and 25 healthy control group were ta-
ken into the study. In the comparison, there were no significant difference between the PF and FMI va-
lues of both groups, while the mean BMI and LMI values of the control group were significantly higher
than that of the patient group. There was a positive correlation between leptin levels and BMI and FMI
among parameters studied in our control group, whereas we couldn’t demostrate any such correlation in
patient group. We estimate that the alteration may be due to disturbances in the feed back mechanism

developing in patient with haematologic malignancy.
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INTRODUCTION

Leptin is a recently discovered adipocyte deri-
ved hormone that acts primarily on hypothalamus
to regulate body weightll. Recently, a related
man and woman with congenital leptin deficiency
have been describedl. Both showed hypogona-

dism of hypothalamic origin, suggesting that, lep-
tin not only controls body mass but may also be
necessary to initiate human puberty(®.2l. The 16-
kd protein is the ob-gene product synthesized and
secreted by adipocytesl3l. In human obesity, this
weight-regulating hormone level is in a positive
correlation with FMI (fat mass index) and BMI
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(body mass index), suggesting that most obese
subjects may be resistant to leptin[4]. Weight loss
and cachexia is a dominant feature of malignant
disease and this is usually attributed to cytokines
such as TNF-a[5]. However the possible role of
leptin in the weight loss of malignant diseases ha-
ve not been investigated yet. In this study, we ai-
med to investigate the relation between serum
leptin levels and BMI, FMI, LMI (lean mass index),
PF (percentage fat), serum glucose and BUN
concentrations of patients with haematologic ma-
lignant diseases.

MATERIALS and METHODS

The study group consisted of 44 patients (me-
an age 44.5 £ 18, 26 men and 18 women) with a
haematologic malignancy who were admitted to
our haematology department between 1997-1998
and 25 healthy individuals (mean age 32.7 + 12,
15 men and 10 women) as a control group. Deter-
mination of diseases, regarding to standart criteri-
as, were established by means of histopathologic,
morphologic, immunophenotypic, cytochemical,
protein electrophoretic and immunoglobulin cha-
racteristic properties. The diagnoses of the patient
group are shown in Table 1. All of the patients we-
re newly diagnosed and not only given chemothe-
rapy yet, but also have taken any routine contini-
ous drug. In both groups serum samples were ta-
ken after an overnight fast. The biochemical para-
meters were determined with a commercial kit (Bi-
otrol) by Technicon RA-XT auto-analyzer. Serum
leptin levels were determined by Radioimmunoas-
say (RIA) with Isocomp | gamma counter using a
commercial kit (Linco-research). BMI was calcula-

ted with the ratio of weight (kg)/square of height
(m?). Body skin fold-thickness were measured
with a caliper (Holtain). Using these skin fold me-
asures total body PF were calculated by the Data
of Durnin and Womersley Scala 1974. Using the-
se PF, FMI = BMI x PF and LMI = BMI - FMI we-
re calculated. Statistical analysis were done with
“student’s-t test” and p values less than 0.05 is ta-
ken as significant.

RESULTS

Mean age, BMI, PF, LMI, FMI, leptin, BUN,
creatinine and glucose levels of the patient and
control groups are shown on Table 2 and the cor-
relation between leptin and these parameters are
shown on Table 3.

DISCUSSION

In humans serum leptin concentrations reflect
the amount of adipose tissue in the body. The

Table 1. Characteristic and number of diseases in pati-
ent group

Diagnose Patient counts
Hodgkin disease 11
Nonhodgkin lymphoma 13

Chronic lymphocytic leukemia

Acute lymphoblastic leukemia

Acute myeloid leukemia

6
2
Chronic myeloid leukemia 3
6
Waldenstrém macroglobulinemia 1

2

Multiple myeloma

Table 2. Correlation between leptin and glucose, BUN and body index parameters in patient and control groups

Patient group Control group
Parameters p r p r
BMI -0.025 0.872 0.431 0.031
FMI 0.118 0.443 0.834 0.001
LMI -0.100 0.515 -0.229 0.271
Glucose -0.004 0.975 0.044 0.834
BUN -0.115 0.457 -0.379 0.061
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Table 3. Comparison of parameters in patient and control groups

Parameters Patient group Control group p value
Age 445+ 17.94 32.7 £ 12.46 0.005
Lepton 214 +2.07 3.48£2.42 0.024
BUN 15.6 £ 4.58 14.9 + 4.59 0.572
Creatinin 0.76 £ 0.75 0.65 £ 0.11 0.385
Glucose 95.9+9.2 87.6 +13.2 0.008
BMI 21.68 + 2.92 24.36 + 4.44 0.004
PF 0.21 £0.45 0.22 +£0.98 0.488
LMI 17.02+£2.2 18.52 £ 3.0 0.023
FMI 46+13 5.6 £3.0 0.075

BMI: Body mass index. LMI: Lean mass index. FMI: Fat mass index, PF: Percentage fat

mechanism by which the increase in body fat is
translated into an increase in serum leptin appe-
ars to involve induction of the ob gene. Although
several factors may contribute to the elevation of
serum leptin concentrations in obesity, the values
were most closely correlated with the percentage
of body fat. It therefore appears that, in humans,
serum leptin concentrations reflect the amount of
adipose tissue in the body. In a study a 10% re-
duction of the body weight resulted in a 53% of
decline in serum leptin concentrationsl®l. The lar-
ge fluctuations in serum leptin concentrations in
the presence of relatively small changes in body
weight suggest that leptin secretion is regulated
by other factors in addition to the size of the adi-
pose-tissue depot.

In our study, although the patient and the cont-
rol groups ages were different significantly, we
know that serum leptin concentration are not only
effected with agel”l, but also altered by the pre-
sence of an inflammatory responsel8l. In patients
with a negative calorie balance, there were a dec-
rease in leptin levels and the patients had incre-
ased appetite. Besides weight loss, decreases in
serum glucose and insulin levels also resulted in
a reduction of serum leptin concentrations. But, in
our study group, renal functions and serum gluco-
se concentrations were within normal limits. As
weight loss values were up to history which’s ta-
ken from patients and relatives, so that were not
objective, excluded from the evaluated parame-
ters.
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Comparing the body fat compositions of the
patient and control groups, there were no signifi-
cant difference between the PF and FMI values.
When we compare the mean BMI and LMI values,
the mean BMI and LMI values of the control gro-
up were significantly higher than that of the pati-
ent group. In the patient group, there were no sig-
nificant relationship between leptin and BMI, FMI,
LMI and serum glucose and BUN concentrations,
whereas the relationship between leptin and BMI
and FMI values were statistically significant in
control group. As seen in this data, the relations-
hip between leptin and body index parameters di-
sappeared in patient group. In addition, only 44
patient (26 male and 18 female) addmitted over 2
years period and only 13 was the highest number
of patient with a sort of haematological malig-
nancy, so we didn't evaluate subgroups sepera-
tely upon gender and type of disease to establish
proper analyse (Table 1).

Although the mean weight of the patient group
were less than the control group, this difference is
largely attributable to the decrease in the LMI rat-
her than a decrease in body fat stores, similar to
our results, as there was not a significant differen-
ce in PF and FMI values between groups. In a
study evaluating leptin levels in thalassaemic pa-
tients, 162 patient with Cooley’s anaemia and 138
normal subjects were matched and leptin con-
centration was appeared to be significantly lower
(p< 0.05) than in controls(®l.
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In patients with a malignant disease, incre-
ased cytokine production leads to a decrease in
appetite, weight loss and finally cachexiall0l. Cac-
hexia is a leading feature in more than half of the
cancer patients. This cachexia is characterized
with the loss of the adipose tissue and skeletal
muscle mass. These patients also usually have
decreased calorie intake and increased basal
energy expenditurel3l. This increase is mostly att-
ribute to the increased activity of the Cori cycle
and hepatic gluconeogenesis(!!l and a number of
cytokines including tumor necrosis factor-alpha,
interleukins 1 and 6, IFN-a, leukemia inhibitory
factor and ciliary neurotrophic factor which have
been proposed as mediators of cachectic pro-
cess, may play a pivotal role in long-term inhibiti-
on of feeding by mimicking hypothalamic effect of
excessive negative feedback signaling from lep-
tinl12l. Among these cytokines, interleukin-1 and
TNF were shown to increase the leptin gene exp-
ression in rats[t3l. As cytokines (IL-1, tumor nec-
rosis factor-alpha etc.) were not involved in this
study, the relation between leptin and other cyto-
kines weren't discussed.

In a study which is performed on 21 patients
with lung cancer of Simons et al, leptin concentra-
tions were shown as non-detectable in 15 of the
patients conversely to our data for there were not
any undetectable leptin level. The other six pati-
ents who had detectable leptin levels, there were
less weight loss and a higher fat mass, so the aut-
hors have suggested that the afferent part of the
leptin feedback mechanism functions normally
and, in particular, elevated leptin levels are not in-
volved in the development of cachexia. Since the
absence of plasma leptin was not associated with
an increased appetite and decreased energy ex-
penditure, disturbances in the hypothalamic part
of the feedback mechanism are hypothesized(4],

By the datas from literaturel®l and our study,
we suggest that there’s an inappropriate positive
correlation between leptin level and FMI. But, it is
imposible to determine cachexia only by means of
FMI and leptins. We suppose that, cachexia is a
result of complex mechanism led by multifactorial
events including a number of cytokines.

As there were no significant reduction in the
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fat mass of our patient group, and we know that
cytokines increase the leptin concentrations of the
cancer patients; then why did we find decreased
leptin levels in our patient group? We can explain
this controversy in 3 ways. First, although statisti-
cally not significant, low reductions in the fat mass
can lead to higher reductions in serum leptin con-
centrations by unknown mechanisms. Second,
there may be some acquired mutations of the lep-
tin gene in cancer patients. And last, there may be
other factors or cytokines for defensive goal aga-
inst progressive wasting leading to early death,
regulating leptin metabolism in patients with ha-
ematologic malignancies.

The interrelation between leptin and neuroen-
docrine, reproductive, haemopoietic and metabo-
lic control pathways is quite importanti12.151. In he-
althy bone marrow CD-34 (+) hemopoetic stem
cells and almost all human leukemia cells contain
leptin receptors and the expression of the leptin
receptor were shown to decrease in vitro during
leukaemic blastic differentiation. However any ef-
fect of leptin on leukemia cells have not been de-
monstrated yet[6l. We found decreased leptin
concentrations in our patient group, though they
had normal fat tissue. Based on this data, we sug-
gest that, the patient with haematological malig-
nant disease might have decreased the leptin le-
vels as a defense mechanism in order to keep ap-
petite up to gain weight and to avoid weight loss.
As seen in other studies6-8], there was a positive
correlation between leptin levels and BMI and FMI
in our control group. But we couldn’t demonstrate
any such correlation in our patient group. This
may be due to disregulation in the feedback mec-
hanisms developing in patient with haematologic
malignancy. The mechanism of these disregulati-
on and the precise role of leptin on body indexes
of patient with haematological malignancy needs
further investigation in homogenous groups.
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