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Introduction

Acute leukemia comprises acute lymphoblastic 
leukemia (ALL) and acute myeloid leukemia (AML) 
(Mandegary et al., 2011). Adults have more risk than 
children to have AML, it is the most common type of 
acute leukemia affecting adults (Jiang et al., 2011). The 
etiology of AML is complicated and not fully understood. 
Numerous factors are thought to play an important role 
in AML development, for instance chemical exposure, 
ionizing radiation, and genetics (Evans and Steward, 1972; 
Le Beau et al., 1986).

Interleukins (ILs) are a varied set of small cells 
signaling protein molecules, or cytokines, their function 
is  to alter the immune system in humans, ILs are 
predominantly produced by antigen-presenting cells, 
monocytes, macrophages, and endothelial cells, which 
are involved in the regulation of immune cell responses 
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against infections, as well as governing the inflammation, 
differentiation, proliferation, and secretion of antibodies 
for tumor development (Fei et al., 2015) .Single nucleotide 
polymorphisms (SNPs) of ILs may alter their function, 
thus changing cytokine function and dysregulating their 
expression (Fei et al., 2015).

Interleukin-10 (IL-10) is a multifunctional cytokine 
with both immunosuppressive and anti-angiogenic 
functions and may have both tumor promoting and 
inhibiting properties (Howell and Rose-Zerilli, 2006).

The gene encoding IL-10 is located on human 
chromosome 1, between 1q31 and 1q32 (Eskdale et 
al., 1997). Many SNPs have been distinguished within 
the cytokine gene sequence, particularly within the 
promoter regions, including IL10-1082A/G (rs1800870), 
-819C/T (rs1800871) and -592A/C (rs1800872). These 
polymorphisms may be associated with differential levels 
of gene transcription, since some alleles can produce low, 
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medium and high amounts of IL-10 (Eskdale et al., 1997). 
The capability to secrete different cytokines appears to 
be significant in the immune response (Hutchinson et al., 
1999). Genetic studies have been conducted to associate 
these cytokine polymorphisms with some types of cancer, 
but with varied results (Stanczuk et al., 2001; Roh et al., 
2002; Szöke et al., 2004; Matsumoto et al., 2010).

To the best of our knowledge this is the first study 
conducted in Sudan to investigate the association between 
the IL-10 (1082G/A) polymorphism in AML patients and 
correlated with some hematological parameters. 

So the main goal of this study is to examine the genotype 
frequency of IL-10 (1082G/A) polymorphism and exploring 
association between IL-10 (1082G/A) polymorphism and 
Risk of Acute Myeloid Leukemia, Furthermore, to assess 
correlation between IL-10 (1082G/A) polymorphism and 
some hematological parameter among Sudanese patients 
with Acute Myeloid Leukemia.

Materials and Methods

Study Population
In this is case-control study a total of 30 newly 

diagnosed AML patients were recruited at the Radio 
isotope center Khartoum (RICK) Sudan in the period from 
January to May 2017. AML diagnosis was determined 
according to World Health Organization criteria based on 
an increased number of myeloblasts in the bone marrow 
or peripheral blood (Vardiman et al., 2002). Patients with 
a history of cancer, known blood disorders, diabetes, and 
connective tissue disease were excluded from the study.  
Additionally, 30 age and gender-matched apparently 
healthy control subjects were recruited to participate in 
the study. 

Sample collection
A venous blood sample (Three ml) was taken from 

each participant; these samples were collected into a tube 
containing K+ ethylene diamine tetra acetic acid (EDTA).

Determination of Complete Blood Counts and 
Immunophenotype

Complete blood count was analyzed by using 
automated hematology analyzer (SYSMMEX KX-21N, 
Japan) within 6-24h from the collection. All results such 
total white blood cell (WBC) count, Hemoglobin (Hb) 
concentration and platelets count were recorded. And 
a blood smear stained by May Grunwald Giemsa was 
obtained for all patients. The diagnosis of AML was 
confirmed by Flow Cytometery, according to the standard 
procedure of diagnosis AML at Radio isotope  at Radio 
Isotopes Center Khartoum (RICK) in Sudan (Osman et al., 
2015). A marker was considered positive is a result ≥ 20% 
(Osman et al., 2015).

DNA extraction
Genomic DNA was extracted by salting out 

method(Miller et al., 1988).  To assess the DNA quality 
after DNA extraction, the β-globin gene amplification 
was used to evaluate the quality of DNA in all extracted 
samples, as previously described (Kerr et al., 2000). 

All specimens for β-globin gene were Successful 
amplification, [Primers shown in Table1]. To evaluate the 
DNA quantification after DNA extraction, we measured 
DNA by using a NanoDrop spectrophotometer. Then DNA 
samples were routinely stored at -20oC.

Genotyping of IL-10(1082G/A)
Genotyping was carried out by using the polymerase 

chain reaction with allele specific primers as described 
by (Newton et al., 1989). The primer sequences for 
genotyping are shown in (Table 1). Two separated PCR 
reaction mixtures of 20 µl was prepared for each sample. 
PCR was performed by using Maxime PCR Premix Kit 
(i-Taq), (iNtRON BIOTECHNOLOGY, SouthKorea), Cat. 
No. 25025), 4µl of genomic DNA, 0.5 µl of each primer, 
and 14 µl distilled water.  Beta globin gene was used as the 
internal control. PCR started at 94°C for 5 min, followed 
by denaturation at 94°C for 30 s, annealing at 58°C for 30 
s, and extension at 72°C for 40 s, with a final extension 
at 72°C for 5 min. Thermo cycling was using TECHNE 
Tc-412-UK PCR Thermal Cycler 96 well.

The amplified products were run on 1.5% agarose gel, 
and then stained with ethidium bromide for visualization 
under ultraviolet gel documentation system (See Figure 1).

Statistical analysis
All statistical analyses were performed using the 

SPSS 16.0 software. Chi square was done to determine 
the association and risk factor.

Gel electrophoresis showing IL-10 SNPs: Lane 
L: DNA marker (Ladder 100bp). Lanes 1, 2, 3, 4: 
heterozygous (A/G). Lanes 5, 6: homozygous (G/G). 
Lanes 7, 8: homozygous (A/A). Both alleles produce same 
size product 550 bp.

Results

Characteristics of 30 patients with Acute Myeloid 
Leukemia

In this study, 30 cases of AML were targeted, the 
overall mean age was (20.23± 10.24) with range (3-37y). 
AML, however, is the most common in adults 21 (70.0%). 
Fourteen (46.6%) were males while sixteen (53.4%) 
were females; Male to female ratio was (0.9:1). The 
AML-M3was the most frequent 11(36.6%), followed 
by AML-M4 7(23.3%), whereas AML-M7was the least 
frequent 1 (3.3%). Regarding means white blood cell 
count was 39.14± 60.31×103/ul, hemoglobin level was 
8.67± 2.51g/dL, platelet count was 93.33± 134.66×103/
ul and peripheral blast percentage was 60.63± 21.01%.

IL-10 gene polymorphisms and AML
The genotype and allele frequencies for both patients 

and controls are listed in (Table 2), showing a highly 
statistically significant difference in the genotype 
distribution between cases and controls. GA genotype 
prevalence were significantly higher in cases than in 
controls 13, 43.4 % vs. 3, 10%, P = 0.003 respectively. 
On the other hand, AA genotype prevalence were higher 
among controls than in AML patients 16 (53.3%) vs 6 (20 
%), P = 0.007, respectively. IL-10-(1082G/A) (GA+GG) 
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(20.23±10.24) with range (3-37y). AML is the most 
common in adults 21(70.0%). Nearly similar reported that 
found in literature (Ghosh et al., 2003; Estey and Döhner, 
2006; Noronha et al., 2011; Osman et al., 2015).

The mean age of our patients with AML, was lower 
than the patients with AML in developed countries (Chang 
et al., 2004; Al-Mawali et al., 2008), but it was similar 
to other studies that performed in developing countries 
(Bittencourt et al., 2003; Ghosh et al., 2003; Rego et al., 
2003; Osman et al., 2015). This can be explained by the 
fact that, in developed countries, life expectancy is higher 
and elderly individuals constitute a greater proportion of 

genotype was increased risk of AML and there was a 
statistically significant correlation between GA genotype 
and AML risk.

No statistically significant association found between 
any of IL-10 genotypes and age, gender, total leucocyte 
count, Hb concentration, Platelets count, Blast percentage 
and FAB subtypes (P ˃ 0.05).

Discussion

In this cross-sectional descriptive study, 30 cases 
of AML were studied, the overall mean age was 

Primers Sequence Product size (bp)
IL-10 A Allele 5’-CTACTAAGGCTTCTTTGGGAA-3’ 550 bp
IL-10 G Allele 5’-TACTAAGGCTTCTTTGGGAG-3’
IL-10 common 5’-CAGCCCTTCCATTTTACTTTC-3’
β globin-GH20 (Forward) 5’-GAAGAGCCAAGGACAGGTAC-3’ 268 bp
β globin-PC04 (Reverse) 5’-CAACTTCATCCACGTTCACC-3’

Table 1. The Primers Sequence for IL-10 -1082A/G Polymorphism Used were as Follow

Genotype AML patients no (%) Controls no (%) P-value Odd ratio (95% CI)
Genotype
     AA 6 (20%) 16 (53.3%) 0.007 0.22 0.07-0.69
     GG 11 (36.6%) 11 (36.7%) 1 1 0.35-2.86
     GA 13 (43.4%) 3 (10%) 0.003 6.8 1.71-27.75
     Total 30 (100%) 30 (100%)
Combined
     GA+GG 24 (80%) 14 (46.6%) 0.007 4.57 1.45-14.39
     AA 6 (20 %) 16 (53.4%)
     AA+GA 19 (63.3%) 19 (63.3%) 1 1 0.35-2.86
     GG 11 (36.7%) 11 (36.7)
Allele                 
     A 26 (43.4%) 32 (60%) 0.67 0.33-1.37
     G 34 (56.6%) 24 (40%)

Table 2. Distribution of Genotypes and Allele Frequencies of IL-10 (A-1082 G) Polymorphism in Acute Myeloid 
Leukemia Patients and Controls

Figure 1. It Shows the Sized Amplicons Outcome of AS-PCR
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the population. 
Fourteen (46.6%) were males while sixteen (53.4%) 

were females; Male to female ratio was (0.9:1). our result 
nearly similar to previous report in Sudan , in addition it 
showed that there is no male predominance, the male to 
female ratio 1.3:1. In contrast, the most studies have found 
that  a higher incidence of AML is males (Bittencourt et 
al., 2003; Ghosh et al., 2003; Rego et al., 2003; Osman 
et al., 2015), this discrepancy may be due to small size 
of our patients group.  

Regarding AML subtype in our patients, AML-M3 
was the most frequent 11(36.6%), followed by AML-M4 7 
(23.3%), whileAML-M7 was the least frequent 1 (3.3%). 
Osman et al., (2015) revealed that AML-M0 was the 
most common subtype. Whereas, Callera et al., (2006) 
explained that the higher prevalence of the AML subtype 
was AML-M1. Furthermore Ghosh et al., (2003), Pulcheri 
et al., (1995) and Bittencourt et al., (2003) found that a 
higher frequency of AML subtype was AML-M2.

In the recent years, a simple single nucleotide 
polymorphism arrays is efficient technique in order to 
detect genetic variation in malignant cell, including AML 
(Maciejewski et al., 2009).

IL-10 is avital immune-regulatory cytokine, which 
is produced by activated T cells, monocytes, B cells, 
and thymocytes. IL-10 has many functions including 
immuno-stimulating and immuno-suppressive functions, 
and it may well control tumor susceptibility and 
development (Helminen et al., 1999; Villalta et al., 2010). 

According to this hypothesis, several studies have 
been performed in order to investigate the association 
of the IL-10 promoter polymorphisms with cancers. 
Polymorphisms in the promoter region of the IL-10 
gene were related to cancer susceptibility, affected the 
severity, progression of the disease, and the level of IL-10 
expression (Zhou et al., 2008; Chen et al., 2010). 

For AML, only little studies stated an association 
between in interleukin-10 (IL-10) -1082G/A (rs1800896) 
gene polymorphisms and risk of AML (Chenjiao et 
al., 2013; Yao et al., 2013); these studies showed that 
polymorphisms in rs1800871 and rs1800872 could be 
associated with increased risk of AML and were correlated 
with IL-10 mRNA expression in AML patients. Likewise, 
we also reported an association between 1082G/A 
(rs1800896), genetic variants and AML risk.

A study on the Chinese population presented that 
polymorphisms in interleukin-10 (rs1800871 and 
rs1800872) enhanced the susceptibility of AML, and 
these 2 SNPs had a synergistic effect on AML risk (Fei 
et al., 2015). A finding which is come to an agreement 
with our findings. 

A study was done in Egypt (Rashed et al., 2018)
and they did not find any association between IL-10 
-819 T/C (rs1800871) promoter polymorphism and 
clinicopathological data such as AML sub-type, gender, 
age group, mean of the hematological parameter (TWBCs, 
Blast%, Hb and platelet count). A result which agrees 
with our findings.

In conclusions briefly, our study suggests that GA 
genotype of IL-10 -1082G/A (rs1800896) polymorphism 
is a risk factor for AML and G allele is insignificantly 

higher than A allele in AML patient. No association 
between IL-10 (-1082G/A) polymorphism and AML 
sub-type, gender, age group, mean of the hematological 
parameters (TWBCs, Blast%, Hb and platelet count).
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