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Abstract: Background: Acute myeloid leukemia (AML) is a cytogenetically and molecularly heterogeneous
diseases and characterization of transforming genetic events is becoming increasingly important. Interleukins (ILs)
are a diverse set of small cell signaling protein molecules. Single nucleotide polymorphisms (SNPs) of ILs alter their
function, increasing susceptibility to different diseases. Methods: We investigated the association between
polymorphism in interleukin-10 (IL-10) -819T/C (rs 1800871) and the risk of AML in the Egyptian population.
DNA was isolated from bone marrow of 80 newly diagnosed adult AML patients, and 85 age and sex matched
controls. Genetic analysis of IL-10 SNPs at -819T/C was assayed by polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP). Results: Genetic analysis of IL-10 revealed that the Egyptians have high -819 T
allele frequencies in apparently healthy controls while -819CC genotype and the -819C allele frequencies in the
AML group were higher than in the controls (P=0.000086). The study suggested that subjects carrying the rs
1800871 CC genotype and C allele had a significantly increased risk for AML. Conclusion: IL-10 SNP at -819 was
associated with enhanced AML risk, suggesting that rs1800871 provides clue for future studies and early detection
of AML.
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Single nucleotide polymorphisms (SNPs) of ILs
may alter their function, thus changing cytokine
function and dysregulating their expression. [6]
IL10 is a pleiotropic cytokine, produced by a
variety of cells including T-cells, macrophages, Lyl
positive B-cells, EBV positive B-cells, mast cells and
keratinocytes.[7] IL10 has many inhibitory, [8], [9]and
stimulatory functions. [10-12]
The gene encoding IL-10 is located on
chromosome 1 (1q31-1q32) and displays a few
polymorphisms in the promoter region of the
transcriptional start site, including IL-10 -1082G/A
(rs1800896), -819T/C (rs1800871), and -592A/C
(rs1800872). Very few studies have been published
reporting that the polymorphisms in IL-10 were
associated with AML. [13, 14]. To the best of our
knowledge there are no published studies its
association in Caucasians or African AML cases.
The aim of this study was to investigate the
frequency and association between -819 T/C (rs
1800871), one of the polymorphisms of IL -10 and the
risk of AML in Egyptian patients. Taking into
consideration, numbers of reports on the Egyptian
population have documented differences in the
frequencies of various SNPs of a number of genes
when compared to populations in other parts of the
world. [15-17]

1. Introduction:
Acute myeloid leukemia (AML) is a lifethreatening hematopoietic stem cell neoplasms, it is a
cytogenetically and molecularly heterogeneous
diseases characterized by clonal proliferation of
myeloid precursors and maturation arrest, with
accumulation of acquired genetic alterations in
hematopoietic progenitor cells that disturb normal
mechanisms of cell growth, proliferation and
differentiation. [1]
The precise molecular origins of AML are
unknown. The pathophysiologic mechanisms are
multiple, act in concert, and probably are distinct in
different types of AML. Inherited genetic
predisposition and environmental mutagens such as
radiation, drugs and other toxins all play a role in the
development of AML.[2]
Characterization of transforming genetic events
is becoming increasingly important in establishing
diagnosis, defining prognosis, and planning therapy in
AML. Advances in chemotherapy and supportive
management have improved the survival of younger
patients with AML. The current challenge is to
improve understanding of molecular mechanisms of
AML and design leukemia-specific treatments that
would be applicable to older patients.[3]
Interleukins (ILs) are a diverse set of small cell
signaling protein molecules, or cytokines, that
function to alter the immune system in humans.[4, 5]

2. Patients and methods
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This study was carried out on 80 newly
diagnosed adult AML patients with 85 Age and sex
matched apparently healthy individuals as controls
over a period of two years. Clinical, morphological,
cytochemical, flow cytometric and cytogenetic
analysis were done to confirm diagnosis. All the cases
met the AML diagnosis standards.[18]
A Written informed consent was approved by the
Institutional Review board (IRB) ethical committee of
the NCI which follows the rules of Helsinki IRB and
was obtained from each patient before starting the data
collection. For the sake of patients’ privacy, they were
given code numbers.
Collection and preservation of the sample:
Peripheral blood and bone marrow samples were
collected in EDTA 2-5 ml tubes from the participants
and treated with erythrocyte lysis solution. Leukocytes
were then separated with centrifugation (2000 rpm, 2
min) at 4 °C and stored in Trizol (107 leukocytes/ml) at
-80 °C for DNA extraction.
Genetic polymorphism analysis:
Total genomic DNA was extracted from bone
marrow cells of AML patients using the Mini QIAamp
DNA isolation kit (QIAGEN) following the standard
procedures according to the manufacturer’s
instructions. Genetic analysis of IL-10 SNPs at -819
was identified by polymerase chain reaction
amplification and restriction fragment length
polymorphism analysis (PCR-RFLP). The SNPs
sequence of -819T/C (rs 1800871) of human IL-10
was searched through the Gene Bank from the
National Center for Biotechnology Information
(NCBI). The primer sequence of the desired SNP was
as follows: (5´-TCATTCTATGTGCTGGAGATGG3´)
as
a
forward
primer
and
(5´TGGGGGAAGTGGGTAAGAGT-3´) as a reverse
primer. The genomic DNA of AML patients and
healthy controls were used as template and each PCR
was performed in a Gene Amp. PCR System 9700
Thermo-cycler (applied Bio-Systems, USA).
PCR was conducted with 150 ng of genomic
DNA, 10p/mol. of each of the primer, and 12.5ul of
Master Mix (TAQ. PCR Master Mix) (applied BioSystems, USA). The reaction was carried out using the
following thermal cycle reaction: 95°C for 5 min., followed by denaturation at 94°C for 45 sec., annealing
at 59°C for 45 sec., and extension at 72°C for 45 sec.,
with a final extension at 72°C for 7 min. This resulted
in one band at 209bp. Digestion of the PCR product
was done by MslI Restriction enzyme (Sib Enzyme,
Russia). The polymorphism was detected on a 2.5%
agarose gel electrophoresis.
Patients were assessed for response to therapy by
bone marrow assessment on days 15 and 28. Patients
were considered in remission if the blast count is less
than 5 %.

Statistical methods:
Data management and analysis was performed
using SPSS, version 20. Categorical data were
summarized as percentages; numerical data were
summarized using means and standard deviation or
medians and ranges. Relation between IL-10 and other
variables was assessed using Chi-square test. Overall
survival (OS) was defined as the time from diagnosis
to the time of death from any cause. Patients who were
alive on the date of last follow-up were censored on
that date. Progression free survival (PFS) was defined
as the time from starting therapy until documented
progression or death. For patients without disease
progression (DP) at the time of analysis, the date of
last follow-up was considered right-censored. OS and
PFS were estimated using the Kaplan-Meier analysis.
Log rank test was used to compare survival curves. All
tests of hypotheses were conducted at the alpha of
0.05 Level, with a 95% confidence interval.[19]
3. Results
According to the PC Relectrophoregram, allele
analysis revealed 3 genotypes for SNPs at -819:Wild
type genotype (TT), homozygotes (CC) and
heterozygotes (TC).After digestion of the PCR product
at -819site with MslI restriction enzyme, TT produced
one band at 209 bp, CC produced two bands at
93bp+116bp and TC produced three bands at
209bp+116bp+93bp respectively. [Figure1]
The genotype and allele frequencies for both
patients and controls are listed in Table 1,showing a
high statistical significant difference in the genotype
distribution between cases and controls. CC genotype
and C allele prevalence were significantly higher in
cases than in controls (31, 38.8% versus 9, 10.6%,
P=0.00014) and (85, 53.1% versus 54, 31.76%,
P=0.000086). On the other hand, TT genotype and T
allele prevalence were higher among controls (40,
47.1% and 116, 68.24%).
Tables 2 summarizes the Demographic
characteristics,
clinical,
hematological,
FAB
classification and karyotyping of the AML patients.
Their mean agewas 34.1 ±1.42 and males represented
49 (61.25%). Stratification of the patients according to
FAB Classification showed that the most common
subtype was M4 (26, 32.5%), and the least was M0 (1,
1.3%).
FLT mutation was assessed in 77 patients only
while the Karyotype analysis was achieved
successfully in all patients. Abnormal karyotype was
found in 17 patients (21.3%), and the most common
chromosomal abnormality was t (8:21) in (8, 10.0%)
patients.
Genotype distribution of IL-10 in relation to
demographic characteristics, FAB classification and
karyotype is shown in Table 3, with no statistical
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significant association found between any of IL-10
genotypes and age, TLC, FAB subtypes, karyotyping
or FLT mutation (P= 0.93, 0.61, 0.76, 0.94 and 0.16
respectively).
During follow up of the patients and assessment
of the response to therapy, 49 patients (61.3%)
achieved complete remission, 16 were resistant to

treatment (20.0%), and 15 (18.7%) died before time of
evaluation.
Median Progression Free Survival (PFS) and
overall survival (OS) for all patients were 12.2 months
(95% CI 6.9-17.14) and 6.12 months (95% CI 0.02712.21) respectively. There was no effect of the Il-10
genotype on PFS (P= 0.93) or overall survival
(P=0.92).[Figures2,3]

Table 1. Genotype and Allele Distribution in AML Cases and Controls.
Group

AML
Controls
P VALUE

Cases
number
80
85

Genotype
TT
N (%)
26 (32.5)
40 (47.1)

TC
N (%)
23 (28.8)
36 (42.35)

CC
N
31
9
0.00014*

Allele number
(%)
(38.8)
(10.6)

160
170

Allele frequency
T allele
C allele
N
%
N %
75
(46.9)
85 (53.1)
116 (68.24) 54 (31.76)
0.000086*

*Highly significant
Table 2. Demographic characteristics, clinical, hematological, FAB classification and karyotyping of AML
patients.
Patients characteristics
N=80 Mean
(%) ±SD
34.1
±1.42
Age
Sex
Male
49.0
(61.25)
Female
31.0
(38.75)
34.0
(42.5)
Splenomegaly
34.0
(42.5)
Hepatomegaly
11.0
(13.75)
Lymphadenopathy
Laboratory finding
Mean
+/- SD
TLC
61.64
+/-7.53
HB
7.8
+/-0.20
Platelet
74.07
+/-18.7
Peripheral blood blasts%
57.1
+/-2.55
Bone marrow blasts%
68.29
+/-2.11
Bone marrow cellularity
N
(%)
Normo-cellular
9.0
(11.3)
Hyper-cellular
71.0
(88.8)
FLT status
N=77
(%)
Wild
49.0
(63.6)
Mutant
28.0
(36.4)
FAB
M0
1
(1.3)
M1
20
(25.0)
M2
22
(27.5)
M3
6
(7.5)
M4
26
(32.5)
M5
5
(6.3)
Cytogenetics
Normal karyotype
63
(78.8)
t (8:21)
8
(10.0)
t (15:17)
6
(7.5)
Inv. 16
2
(2.5)
t (9:22)
1
(1.3)
N= number, TLC (Total leucocyte count), HB (Hemoglobin), FLT (FMS-related tyrosine kinase 3) FAB (French
American British)
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Table 3: Genotype distribution of IL-10 according to demographic characteristics, FAB and karyotype
Patients characteristics
TT
TC
CC
P value
N=26
N=23
N=31
N
(%)
N
(%)
N
(%)
0.35
Gender
Male
13
(50.0)
15
(65.2)
21
(67.7)
Female
13
(50.0)
8
(34.8)
10
(32.3)
0.93
Age
< 40
19
(73.1)
16
(69.6)
23
(74.2)
≥ 41
7
(26.9)
7
(30.4)
8
(25.8)
0.61
TLC
<12
19
(73.1)
18
(78.3)
26
(83.9)
≥12
7
(26.9)
5
(21.7)
5
(16.1)
0.76
FAB
M0
0
(0.0)
0
(0.0)
1
(3.2)
M1
6
(23.1)
6
(26.1)
8
(25.8)
M2
8
(30.8)
8
(34.8)
6
(19.4)
M3
2
(7.7)
1
(4.3)
3
(9.7)
M4
7
(26.9)
8
(34.8)
11
(35.5)
M5
3
11.5
0
(0.0)
2
(6.5)
0.94
Cytogenetics
Normal karyotype
21
(80.8)
18
(78.3)
24
(77.4)
Abnormal karyotype
5
(19.2)
5
(21.7)
7
(22.6)
0.16
FLT status
Wild
15
(57.7)
16
(69.6)
18
(58.1)
Mutant
10
(38.5)
6
(26.1)
12
(38.7)
*Significant P<0.05

Figure 1: Run for PCR Detection of IL-10 SNPs at
-819T/C
Lane 2, 4, 6, 8, 10: PCR product for IL-10 (209bp).
Lane 3: C/C genotype (116bp+93bp).
Lane 5, 7, 11: T/C genotype (209bp+116bp+93bp).
Lane 9: T/T genotype (209bp).

Figure 2: PFS of patients according to IL-10
phenotype
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higher in cases than controls (P= 0.014 and 0.004)
among Han population.
Besides our results, another Egyptian study
showed that the apparent healthy controls had the
prevalence of TT and T allele in -819 SNPs for IL-10
rs1800872.[29]
When compared with other populations in
different parts of the world, the Egyptian population
has a documented difference in the Genotype and
allele frequencies of a number of genes e.g. TPMT,
NAT2, GST, SULT1A1 and MDR-1in general
population, [15] as well as in different diseases e.g.
type 1 diabetes mellitus, acute lymphoblastic leukemia
and hepatitis C.[16, 17, 30]
Such results denote that polymorphisms can
influence predisposition to various diseases depending
on ethnic genetic makeup not the SNPs per se.
Moreover, it should be taken into consideration,
differences in response to therapy between different
populations although using the same protocols might
be attributed to such genetic variabilities. Egyptian
AML patients in spite of receiving the same therapy
protocols recommended worldwide have worse
outcome than reported elsewhere. [31]
In conclusion, our preliminary results for the
analysis of the IL-10 SNP at -819 among Egyptian
population, was associated with increased risk of
AML. Our results together with others, suggested that
rs1800871 is a susceptible gene for AML, which
provides important clues for future studies and early
detection of AML. Further large-scale studies with
large sample sizes from different ethnic populations
are required to confirm our results. So future studies,
will help to further validate the diagnostic and
prognostic importance of such polymorphism and
once this is clear, it may be possible to appropriately
tailor the aggressiveness of therapy needed among
different population according to their genetic makeup
especially after the high differences in their response
to therapy and high relapse rates among them.

Figure 3: OS of patients according to IL-10
phenotype
4. Discussion:
IL-10 is an important immune-regulatory
cytokine which is produced by activated T cells,
monocytes, B cells, and thymocytes. IL-10 has
immune-stimulating
and
immuno-suppressive
functions and may regulate tumor susceptibility and
development.[20, 21]
Polymorphisms in the promoter region ofIL-10
gene was associated with cancer susceptibility,
affected the severity, progress of the disease and the
IL-10 expression level.[6, 22,23]
SNPs at-819 T/CUpstream of the transcription
start site has been identified and become the research
focus in genetic susceptibility of cancer in the recent
10 years.[24]
Previous
studies
revealed
that
IL-10
polymorphisms are associated with many cancers such
as gastric cancer, lung cancer, head and neck
squamous cell carcinoma, oral cancer, cervical cancer,
and prostate cancer.[5, 25 - 27] Others found that IL10 SNP was associated with the non-Hodgkin’s
lymphoma.[24, 28]
For AML, only 2 studies reported an association
between the rs1800871 gene polymorphisms and risk
of AML. These published studies were done on Asian
populations and showed that polymorphisms in
rs1800871 may be associated with increased risk of
AML.[13, 14]
A study on the Chinese population showed that
rs1800871 CC genotype and C allele showed a
significantly increased risk for AML (P=0.04 and
0.03).[13] A result which is consistent with ours.
On the contrary, our results are not consistent
with that encountered by Chen et al.,[14] who found
TT and T allele prevalence and frequencies were
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