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Abstract:  

Leukemia is a malignancy of the blood that occurs when a certain part of 

the life span of a blood cell, its division, or its precursor is improperly 

regulated. A large group of cells that develop from a single cell are 

formed once the cell begins to multiply uncontrollably. Cancers affecting 

the bone marrow, lymph nodes, and blood are referred to as 

"hematological malignancies. Chronic Myeloid Leukemia (CML), Chronic 

Lymphocytic Leukemia (CLL), Acute Myeloid Leukemia (AML), and Acute 

Lymphoblastic Leukemia (ALL), Chronic Lymphocytic Leukemia (CLL), 

and lymphoma are all included. Lymphoma and myeloma In this 

classification, targeting different signaling pathways is a potential newer 

treatment for leukemia. The main naturally occurring base found in 

sphingolipids is sphingosine (SPH). It is a key component of 

sphingolipids, a group of lipids found in cell membranes that also includes 

the significant phospholipid sphingomyelin. Sphingosine-1-Phosphate 

(S1P) is a signaling sphingolipids, also known as lysosphingolipid. 

Sphingosine-1-phosphate and sphingosine are highly expressed by 

leukemia cells. The tumor suppressor protein p53 is a protein that is 

made using the TP53 gene. This protein controls cell division by acting as 

a tumor suppressor, which means it prevents cells from proliferating and 

growing too quickly or in an uncontrolled manner. It has a positive 

interaction with the BCL2 protein, which controls whether a cell dies or 

survives by preventing an apoptotic kind of cell death. The BCL2 gene is 

located on chromosome 18, and numerous B-cell leukemias and 

lymphomas exhibit the transfer of the BCL-2 gene to another 

chromosome. The study was conducted on 80 individuals (40 participants 

and 40 controls). Result showed a highly significant difference at p≤0.05 

of values of SPH (7.6), p53 (16), and BCL-2 (6.4) in patients when 

compared with controls values (3.9, 1.4, and 2.4) respectively except 

value of S1P increased in patients but not significant. Therefore can 

concluded the SPH increased with leukemia and led to development of 

leukemia because it associated as signaling for cell proliferation and 

increasing p53and BCL-2. 
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INTRODUCTION 

Leukemia is known as an abnormal clonal growth 
generated by hematopoietic stem cells [1]. Currently, it is 
generally believed that most leukemias are caused by 
genetic material in cells and a combination of 
environmental factors [2]. Leukemia has been classified 
into two types based on the kind of cell that is 
improperly multiplying: lymphoid and myeloid 
leukemia, and there are 4 subtypes of leukemia: chronic 
lymphocytic leukemia ,  chronic myeloid leukemia, acute 
myeloid leukemia, and acute lymphocytic leukemia [3, 
4]. Numerous phospholipid metabolites serve as crucial 
signal transduction mediators in cells. One of the 
essential elements of the lipid bilayer that makes up the 
cell membrane is phospholipid. Sphingolipids such as 
sphingosine and Sphingosine-1phosphate are crucial in 
the growth of cancer. While S1P encourages cell 
proliferation, migration, and invasion, sphingosine 
mediates cell cycle arrest and triggers death. Lipid kinases 
called sphingosine kinases phosphorylate sphingosine to 
create S1P. There are actually two SPHK isoenzymes: 
SPHK2 and SPHK1. The synthesis of S1P is aided by the 
enzyme SPHK1, which also encourages the formation of 
S1P from sphingosine [5]. Sphingolipids have been 
linked to a number of disorders, including 
atherosclerosis, cancer, obesity, and sphingolipidoses. 
However, the investigation of blood Sphingolipids SPL 
levels as illness biomarkers is still in its early stages [6]. 
S1P is produced after the phosphorylation of sphingosine 
(SPH) by sphingosine kinase. Serum S1P levels are 
regulated by the actions of Sphingosine-1phosphate 
phosphatase and Sphingosine-1phosphate lyase, which 
dephosphorylate or degrade Sphingosine-1phosphate 
(S1P), respectively. Sphingosine-1-phosphate is produced 
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by activated platelets, white blood cells, and RBCs cells. 
Although Endothelial Cells (EC) are the major source of 
plasma S1P under physiological conditions [7- 9], S1P 
levels are typically high in blood and lymph and low in 
lymphoid tissues; this gradient is crucial for lymphocyte 
egress. Erythrocytes, platelets, and lymphatic endothelial 
cells are cellular sources of high S1P levels [10]. The p53 
gene exists on chromosome 17p13.1, known as the 
"protector of the genome," and plays a critical role in the 
cellular protection against the transformation of cells in 
the presence of genotoxic stress and oncogenic 
conditions [11]. The p53 transcription factor's capacity 
to activate target genes and cause biological reactions 
including DNA damage repair, apoptosis, senescence, 
and cell cycle arrest is how it accomplishes this [12]. 
Higher p53 expression was associated with TP53 
mutation and higher rates of leukemic transformation 
[13]. The BCL-2 family of proteins regulates 
mitochondrial outer membrane permeabilization, which 
leads to the release of intermembrane space proteins after 
apoptosis and caspase activation, which is what kills cells, 
through direct binding interactions [14, 15]. BCL-2 
proteins regulate the mitochondrial apoptotic response. 
BCL-2 expression that is constitutionally high causes 
resistance to apoptosis. Many different kinds of cancer, 
including CLL, acute myeloid leukemia, and CML, have 
been linked to aberrant BCL-2 activity [16, 17]. 

MATERIALS AND METHODS  

Study plan: This study was ratified by the AL-Karama 
Teaching Hospital and External Laboratories after 
determining their infection in Wasit Province, Iraq. 
Patients (n= 40) with leukemia Participants in this study 
were diagnosed with leukemia infections between March 
2021 and February 2022. The patients were 25 males and 
15 females. The control group (27 males and 13 females) 
they had no pathological conditions at the time of the 
study, and no history of systemic disorders.The control 
group in this study consisted of 40 people who appeared 
to be in good health (27 males and 13 females), had no 
pathological conditions at the time of the study, and had 
no history of systemic disorders.  

Laboratory screening of blood samples 

Almost 3–4 ml of peripheral blood were acquired with a 
collection tube from the subjects in all groups.1.250 ul of 
blood was inserted in a Trizol tube for RNA extraction 

and maintained in deep freeze until required. Two 
milliliters of blood in an anticoagulant (EDTA) tube for 
molecular investigation and keep immediately at -20°C 
till use. The gel tube received three milliliters of blood, 
and after a few minutes at room temperature, the sample 
began to clot. Serum samples were separated by 3000 
rpm/15 min centrifugation used to separate serum for 
ELISA tests preservation at -20°C. The serum was placed 
in a cool box and was then transferred to the laboratory. 
Detection of human SPH, S1P by an ELISA kit.  

Statistical analysis 

SPSS has been used to manage data. Qualitative data are 
expressed in frequency, median, and percent, and 
quantitative data in average. The statistical analysis used 
determines the frequency with a significant p-value of p≤ 
0.05. ANOVA test revealed correlations between more 
than two groups. A t-test was used for correlations 
between two groups. 

RESULTS AND DISCUSSION 

In this study, the sample includes forty (40) patients with 
leukemia (the test group). There were 15 (37.5%) 
females and 25 (62.5%) males. Chronic Myeloid 
Leukemia (CML) was the most common form of 
leukemia in this study, accounting for 14 (52.5%) of all 
cases; ALL was the second most common type, 
encompassing 13 (32.5%) of cases, followed by CLL in 3 
patients (7.5%) and AML in 7 patients (7.5%). and forty 
(40) healthy individuals (the control group). 13 (32.5%) 
females and 27 (67.5%) males as a control group.  

The study was conducted on 80 people. There is a 
difference between the values of SPH (0.0001) and SIP 
(0.08) in patients when compared with controls, with the 
mean ± SD of the total indicating a significant increase 
(p≤0.05). As shown in (Table 1). The results showed an 
increase in the levels of all parameters except SIP. It 
seems a little loud, but there isn't a lot of difference. 

Tab. 1. Association between SPH and SIP for patients and control 

Item participant No Mean SD p-value 

SPH 
Patients 40 7.6 2.08 

0.0001 
Control 40 3.9 0.83 

SIP 
Patients 40 49.1 4.1 

0.08 
Control 40 37.7 1.1 
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SD= Standard Deviation; No= Number 

 Apoptosis signaling is endogenously regulated by 
sphingosine. DNA fragmentation in the nucleus and 
morphological alterations in DNA fragmentation within 
the nucleus indicative of apoptosis were noticed when 
leukemia cells were treated to sphingosine or its 
methylated derivative "N,N-dimethylsphingosine" [18]. 
SPH level showed a significant increase in leukemia 
patients compared to the control group, and this is 
consistent with [19]. SPH is produced by the 
transformation of sphingomyelin to ceramide, which is 
later converted to sphingosine by ceramidase and 
phosphorylated to S1P by two sphingosine kinases, 
SPHK2 and SPKH1. S1P is the end result of 
sphingolipid SPLs metabolism [20]. The relationship 
between carcinogenesis and sphingolipid metabolism has 
attracted interest in light of recent reports of abnormal 
sphingolipid metabolism in a number of cancers [21]. 
According to studies, sphingosine and ceramide promote 
apoptosis and inhibit cell growth [22]. And the 
metabolite S1P inhibits apoptosis and promotes cell 
proliferation [23]. Hence, whether cancer cells undergo 
apoptosis or proliferation depends on the dynamic 
balance of ceramide/sphingosine-1phosphate. 
Sphingosine kinase-1 is a crucial enzyme for S1P 
synthesis and the control of ceramide/sphingosine-
1phosphate balance because it produces S1P by 
phosphorylating SPH [24]. 

The levels of P53 and BCL-2 were evaluated in 40 
patients and 40 controls. The mean ± SDs for P53 and 
BCL-2 levels in patients and controls are 16 ± 2.8, 6.11, 
and and 6.4 ± 9.9, respectively. The findings in patients 
show a significant increase in P53 and BCL-2 (p ≤ 0.05, 
0.002, and 0.02, respectively) as shown in the (Table 2). 

Tab. 2. Association between gene expression P53 and BCL-2 for 
patient and control 

Item Participant No Mean SD P value 

  P53 
Patients 40 16 2.8 

0.002 
Control 40 1.4 3.1 

BCL-2 
Patients 40 6.4 

9 

0.02 9 

Control 40 2.4 4.7 

SD= Standard Deviation; No= Number 

Changes in the mRNA expression of genes associated 
with cell cycle apoptosis, such as P53 and BCL-2, shown 

in (Figure 1, 2) respectively, were assessed using 
quantitative RT-PCR. The level of P53 demonstrated a 
highly significant increase in patients with leukemia 
compared with the control group, which the results agree 
with [25]. Phosphorylation, protein ubiquitylation, 
protein folding, molecular chaperones, and other 
processes can all affect the accumulation of p53 protein, 
which is a defining characteristic of cells with p53 
mutations [26]. About 50% of cancer cases are associated 
with P53 inactivation [27]. Apoptosis, senescence, 
angiogenesis, cell cycle regulation, cellular differentiation, 
and DNA metabolism are some of the major biological 
roles of p53 [28]. 

 

Fig. 1. The Real Time PCR amplification plots of P53 gene 
expression in patients (Green plots) and healthy control (Blue 
plots). 

BCL-2 levels were significantly elevated in leukemia 
patients compared to controls, with consistent results 
agreeing with [29]. which confirmed what was reported 
in previous studies: that overexpression of BCL-2 did 
not, as expected, cause cell growth but rather inhibit cell 
death. The BCL-2 protein, a chromosomal A 
translocation oncogene that results in malignant 
lymphomagenesis, is a member of the BCL-2 family. 
BCL-2 was discovered as an anti-apoptotic protein that 
delays cell death. However, the BCL-2 Associated X 
(Bax) protein (binding and inducing BCL-2 family 
proteins, acting on MOM permeabilization, and altering 
cellular mitochondria to induce cell death), which forms 
heterodimers with BCL-2 and shares sequence and 
structural similarities with it, triggers apoptosis [30]. The 
BCL-2 family of proteins is consequently categorized as 
either pro- or anti-apoptotic. These proteins' effects on 
the permeabilization of the mitochondrial outer 
membrane enable the release of cytochrome C and 
DIABLO (SMAC, or the second mitochondrial-derived 
activator of caspases) from the intermembrane 
mitochondrial space into the cytosol. The released 
cytochrome C is bound by apoptosis-protease-activating 
factor 1 (Apaf-1) and caspases [30]. 
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Fig. 2. The Real Time PCR amplification plots of BCL-2 gene 
expression in patients (Green plots) and healthy control (Blue 
plots). 

Correlation between P53 level and other parameters are 
shown in (Table 3). Showed non-significant correlations 
(P≤ 0.05) in leukemia patients between the gene 
expression of P53, SPH, and S1P. 

Tab. 3. Association between gene expression P53 and BCL-2 for 
patient and control 

Variable p-value Pearson correlation 

SPH 0 -0.05 

S1P 0.5 0.08 

Significant differences (P≤ 0.05). 

The relationship between sphingolipid 
metabolism and carcinogenesis has attracted attention in 
light of recent reports of abnormal sphingolipid 
metabolism in a number of malignancies [31]. According 
to studies, Ceramide and Sphingosine promote apoptosis 
and inhibit cell growth [32]. And the metabolite S1P 
promotes cell proliferation and inhibits apoptosis [33]. 
Hence, whether tumor cells undergo apoptosis or 
proliferation depends on the dynamic balance of 
Ceramide and Sphingosine-1 phosphate. Sphingosine 
kinase-1 is a crucial enzyme for Sphingosine-1 phosphate 
synthesis and the control of Ceramide/Sphingosine-1 
phosphate CER/S1P balance because it produces 
Sphingosine-1 phosphate by phosphorylating 
Sphingosine (34). Our findings demonstrated that there 
is no connection between p53 and sphingosine, and this 
is consistent with the fact that sphingosine's pro-
apoptotic and anti-proliferative effects are via down-
regulation of MYCN, which acts independently of TP53 
mutation [34,35]. Reported that there is no positive 
relationship between SPHK1 expression and p53, and 
since SPHK1 is responsible for the formation of SIP, we 
believe that this is in line with our results and is the lack 
of a relationship between S1p and P53. 

Fig. 3. Correlation between P53 level and PSH level 

The Correlation between BCL-22 level and other 
parameters as illustrated in (Table 4). Showed non-
significant correlations (P≤ 0.05) in leukemia patients 
between the genes BCL-2 and SPH (-0.1) and S1P (0.1). 

Tab. 4. Correlation between BCL-2 level and other parameters 

Variable  P value Pearson correlation 

SPH 0.2 -0.1 

S1P 0.2 0.1 

Significant differences (P<0.05). 

Our results showed no correlation between the BCL-2 
level and SPH, which agrees with, who pointed out that 
BCL-2 is a major regulator of the ceramide-mediated 
crosstalk between autophagy and apoptosis [36,37]. In 
their paper, BCL-2L13 in mitochondria, which is 
different from BCL-2 and related proteins and inhibits 
apoptosis differently than other BCL-2-related proteins, 
indicated an association between BCL-2L13 and 
sphingosine metabolism in leukemic patients. 

According to the results we obtained, we found that 
there was no relationship between BCL-2 and SPH. Our 
findings demonstrated that there is no correlation 
between BCL-2 and S1p, and in this, we disagree with 
who reported that S1P produced by Spk-1 can increase 
BCL-2 and MCL-1 in cells [38]. I think that there is no 
correlation between the SphLs, BCL-2, and P53 because 
of their different pathways inside the cell.  

Fig. 4. Correlation between BCL-2 level and SPH level 
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