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[1] Leukemia [2] The 2016 revision to the ... [3] Febrile neutropenia in acute ... [4] New 
challenges in targeting ... [5] Rates and trends of childhood ... [6] Platelet indices as markers 
for remission ... [7] Evaluation of VEGF-A in relation ... [8] Quantitative determination of 
serum ... [9] Prognostic impact of age in children and ... [10] The incidence peaks of the ... 
[11] Toll-like receptors (TLRs):structure ... [12] Recent progress in the development ... 
[13] Signaling organelles of the ... [14] Functional toll-like receptors ... [15] Overexpression 
of TLR3, TLR4, TLR7 ... [16] IL-23/IL-27 Ratio in Peripheral Blood ... [17] Children’s 
experiences of Cancer ... [18] Leukemia study in Sulaymaniyah ... [19] Childhood leukemia 
rates climb in southern ... [20] Trends in childhood leukemia ... [21] Acute myeloid 
leukaemia and the ... [22] The biology of toll-like receptor ... [23] Low expression of Toll-
like receptors in ... [24] Toll-like receptors (TLRs): An old family of immune ... [25] The 
secretion of IL-6 by CpG-ODN-treated ... [26] Quantitative expression of Toll-like receptor-2, 
-4, and -9 in ... [27] Toll-like receptors and ... [28] Gene Polymorphisms and Febrile ... [29] 
The significance of serum interleukin-10 on ... [30] Endoplasmic reticulum stress induces 
... [31] Anthocyanins as inflammatory ... [32] Nucleic acid-sensing toll-like receptors 3, 7 
and 8 in ... [33] Triggering of TLR7 and TLR8 expressed by human ... [34] Differential 
cytokine and Toll-like ... [35] Quantitative expression of toll-like ... [36] Crosstalk between 
the HIF-1 and ... [37] Roles of toll-like receptors in cancer ... [38] The expression of Toll like  
... [39] Distinct TLR-mediated cytokine ... [40] The role of TLR8 signaling ... [41] Expressional 
correlation of Toll-like Receptor 9 ... [42] Umeda S. Differential expression of ... [43] TLR9 
signaling in the tumor ... [44] TLR9 drives the development of ... [45] Heterogeneity of Toll-
like ... [46] Toll-like receptor 9 negatively ...

Aims Acute lymphoblastic leukemia (ALL) is the most prevalent malignancy in children, 
accounting for up to 25% of all malignancies in children under the age of 15. TLRs are 
associated with the transduction of molecular signals in immune processes such as the 
production of cytokines, and recognition of specific molecular patterns on the surface of 
microorganisms, but they are also involved in cancer development. This study was trying 
to throw light on any possible association of gene expression of TLR4, TLR7, and TLR9 in 
pediatric patients with ALL.
Materials & Methods A case-control study was conducted on pediatric patients with ALL 
who have been admitted to Al-Basra Children Teaching Specialty Hospital. Over a period 
from September 2020 through June 2021, 62 patients (42 newly diagnosed and 20 relapses) 
were enrolled, in addition to 60 matched normal control, aged 6 months to 16 years. Three 
ml of blood was collected from all participants in EDTA tubes used for RNA extraction and 
then molecular analysis. Gene expression of TLR4, TLR7, and TLR9 was done by Real Time-
qPCR and the results were reported as ∆Ct (mean±SD).
Findings The mean ∆Ct of TLR7 (-5.2200±3.29806) reflects the high expression of the gene 
being the most highly expressed gene (p<0.001). The mean ∆Ct±SD of TLR7 and TLR9 are 
high in a newly diagnosed group than relapsed one with no significant differences (p=0.686, 
and 0.400) respectively, while the mean ∆Ct of TLR4 is higher significantly (p<0.05) in a 
newly diagnosed group than relapsed one.
Conclusion TLR4, TLR7, and TLR9 gene expression are higher in ALL patients, whether 
newly diagnosed or relapsed than in the control group. TLRs expression might be part of the 
immune-evasion mechanism developed by the malignant cells that play an important role in 
leukemogenicity and disease progression.
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[1] Difficult Airway Society 2015 guidelines for management of unanticipated difficult 
intubation ... [2] Practice guidelines for the management of the difficult ... [3] King LT-D use 
by urban basic life support first ... [4] A meta-analysis of prehospital airway ... [5] 
Comparison of intubating supraglottic ... [6] Out-of-hospital airway management by ... [7] 
The ProSeal™ laryngeal mask airway is ... [8] Similar oropharyngeal leak pressures ... [9] A 
randomised controlled trial comparing ... [10] A randomized prospective controlled ... [11] 
A comparison of the performance of the I-gelTM vs. the LMA-STM during Anesthesia ... [12] 
Comparison of the clinical performance ... [13] Comparison of laryngeal mask airway ... 
[14] Comparison of I-gel with classic laryngeal ... [15] Comparison of the supraglottic 
airway devices ... [16] Comparison of the Proseal, Supreme ... [17] Comparison of i-gel® 
and LMA Supreme® during ... [18] Randomized comparison of the i-gel™, the LMA ... [19] 
Optimization of initial anesthesia in a one-day ... [20] Anaesthetic maintenance with 
laryngeal mask for a laparoscopic ... [21] Intubating laryngeal mask efficacy in obese and 
overweight ... [22] The comparison of Proseal laryngeal mask airway and endotracheal 
tube in patients undergoing ... [23] Comparison of hemodynamic and metabolic stress ... 
[24] Comparison of LMA-SUPREME, i-gel and LTS-D during orbital fractures ... [25] 
Anesthesiology and ... [26] Results of the randomized comparative study of second-
generation supraglottic airways in orbital osteosynthesis ...

Aims The study aimed to compare endotracheal intubation with i-gel and LMA (laryngeal 
mask airway) supreme supraglottic airway devices in orbital osteosynthesis surgery.
Materials & Methods This comparative perspective single-center randomized study was 
conducted in Yekaterinburg Clinical Hospitals, Russia, in 2021. The number of 134 patients 
undergoing orbital plasty after fracture were enrolled in the study and were randomized into 
three groups: 43 in the endotracheal intubation group, 42 in the LMA-Supreme group, and 49 
patients were included in the i-gel group. Hemodynamic parameters, respiratory mechanics, 
respiration, oropharyngeal leak pressure at different stages of surgical intervention, as well 
as the time of airway device insertion, the number of attempts, and the need for additional 
maneuvers to insert the airway device were assessed. For statistical processing, the EZR 1.37 
on R commander 3.4.1 was used with the Kruskal-Wallis h-criterion and Pearson’s χ²-test.
Findings In the postoperative period, the assessment of complications associated with 
the insertion of airway devices was implemented. We did not receive clinically significant 
differences in mechanical ventilation parameters between groups at the study stages 
(p>0.05). A reliable difference in oropharyngeal leak pressure at the beginning and the end of 
the surgical intervention was obtained (p<0.05). The number of complications was minimal 
and did not differ between the groups (p>0.05).
Conclusion LMA-S and i-gel supraglottic airway devices allow to provide normal lung 
ventilation and gas exchange and can be an alternative to endotracheal intubation during 
orbital osteosynthesis surgery. 
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Introduction 
Leukemia is defined as a hematopoietic cell 
proliferation that invades the bone marrow and 
spreads to the circulation and other organs [1]. 
Lymphocytic and myeloid cells are produced by 
hematopoietic stem cells. B-cells, T-cells, and natural 
killer cells are lymphoid cells, while erythrocytes, 
megakaryocytes, neutrophils, eosinophils, basophils, 
macrophages, and monocytes are myeloid cells [2]. 
Hematopoietic lineages (Hb, platelets, and 
neutrophils) are normal, but they have an 
unfavorable effect on blood cell formation and 
immunity. As a result, people with acute leukemia 
are more sensitive to infectious complications [3]. 
Acute Lymphocytic Leukemia (ALL) is a malignancy 
of B or T lymphoblasts characterized by 
uncontrolled proliferation of abnormal, immature 
lymphocytes and their progenitors which ultimately 
leads to the replacement of bone marrow elements 
and other lymphoid organs resulting in a typical 
disease pattern characteristic of Acute Lymphocytic 
Leukemia [4]. Acute lymphoblastic leukemia (ALL) is 
the most prevalent malignancy in children, 
accounting for up to 25% of all malignancies in 
children under the age of 15 [5]. A higher risk of ALL 
is in childhood patients aged 1 to 10 years. It was 
observed that the majority of ALL pediatric ages 
range from 2 to 12 with percentages (38% and 36%) 
respectively [6-8]. Clinical outcome is related to the 
age of diagnosis, infants and adolescents have a 
worse prognosis [9]. The better prognosis noted in 
children aged 1 to 10 years is attributable to the 
presence of favorable cytogenetic characteristics, 
e.g. hyperdiploidy or translocation t (12;21) in 
leukemic blasts [10].  
TLRs are integral membrane type I glycoproteins 
with 3 main domains: an extracellular domain with 
various numbers of leucine-rich repeat (LRR) motifs, 
a transmembrane domain, and a cytoplasmic 
domain (similar to that of the interleukin-1 receptor; 
IL-1R) known as the Toll/IL-1R (TIR) domain. TLRs 
have a direct role in the control of inflammatory 
reactions as well as the activation of innate or 
adaptive immune responses to eliminate pathogenic 
microorganisms and cancer debris [11]. TLRs which 
are found in bacteria, viruses, fungi, and parasites, 
are components of the immune system and 
recognize pathogen- and danger-associated 
molecular patterns [12]. Several of the TLR type 
(TLR1, TLR2, TLR4, TLR5, TLR6, and TLR11) are 
contained in the plasma membrane, while others are 
located in endosomes (TLR3, TLR7, TLR8, and 
TLR9). Two signaling pathways are dependent on 
MyD88 protein and signaling pathways that are not 
[13]. TLRs homo or heterodimerize in response to 
ligand binding, resulting in the recruitment of 
adaptor proteins-the most prevalent of which is 
MyD88, which is shared by all TLRs except TLR3 [14]. 
TLRs are associated with the transduction of 
molecular signals in immune processes such as 

induction and regulation of immunity, production of 
cytokines, and recognition of specific molecular 
patterns on the surface of microorganisms, but they 
are also involved in cancer development, as 
evidenced by previous studies.  
Because there are few specific researches on TLR 
expression in Acute Lymphoblastic leukemia at 
different phases of progression, this study was tried 
to shed light on any possible association of gene 
expression of TLR4, TLR7, and TLR9 in pediatric 
patients with the pathogenesis of acute lymphocytic 
leukemia and compared to that in normal matched 
children. 

 
Materials & Methods 
A case-control study was conducted on pediatric 
patients with Acute Lymphocytic Leukemia who 
have been admitted to Al-Basra Children Teaching 
Specialty Hospital. Over a period from September 
2020 through June 2021, 62 patients (42 newly 
diagnosed and 20 relapses) were enrolled, in 
addition to 60 matched normal control, aged 6 
months to 16 years. Three ml of blood was collected 
from all participants in EDTA (Ethylene Diamine 
Tetra Acetic acid) tubes used for RNA extraction and 
then for molecular analysis. TLR4, TLR7, and TLR9 
gene expression were done by Real Time q-PCR, 
qTOWER3 machine from Analytic-Jeana. The 
procedure included the RNA extraction step by using 
kits supplied by Wizbio solution (Korea), in addition, 
to the synthesis of the cDNA step by using the kits 
supplied by WizScript RT FDmix (Hexamer). Specific 
oligonucleotides sequence of primers for each TLR4, 
TLR7, and TLR9 gene and β-actin (housekeeping 
gene) were used (Table 1). Optimization and solving 
of the primers depended on the instruction supplied 
by the source. Then quantification was measured by 
using Real-Time qPCR. The conditions for 
amplification of TLRs genes were as in Table 2.  
The data of the current study were analyzed by 
using Statistical Package of Social Science (SPSS) 
version 26. Analyzed the data of the current study by 
using Chi-square (X2) test to compare percentages. 
Numeric data were described by Mean±SD.  

 
Table 1) Primers of TLRs genes used in the study 
TLRs Forward Reverse Length (bp) 

F R 

TLR4 5'TCTTCAACCAG
ACCTCTACATTCC
A3' 

5'GGAACATCCAGA
GTGACATCACAG3' 

 25      24 

TLR7 5'CCGTGACAATT
ACCTGGCCTTC3' 

5'CAGGGCCTTCAG
CTGGTTTC3' 

22       20 

TLR9 5'AGGATGATGCC
AGGATGATGTC3' 

5'TCAGGTCCAGGT
TCTTGGTTGAG3' 

22       23 

β-actin 5'GGCACCCAGCA
CAATGAAG3' 

5'CCGATCCACACG
GAGTACTTG 

19       21 
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Table 2) Conditions of Real-Time-q PCR used for amplification of 
TLRs genes [16] 

Number of 
cycles 

Time (Sec.) Temperature (°C) The stage 

 
40 

600  95 Initial 
denaturation  

15  95 Denaturation 
30  55 Annealing 
60  60 Extension 

 
 
Findings 
Gene expression of TLRs (TLR4, TLR7, and TLR9) of 
study groups was analyzed (Table 3) by using Real 
Time-qPCR, and the results were reported as ∆Ct 
(mean±SD), as shown in Table 3. The mean ∆Ct of 
TLRs reflects the high expression of a gene with the 
TLR7 being the most highly expressed gene 
(p<0.001). In general, the mean ∆Ct of TLRs were 
stated to be high in ALL patients than in the control 
group. 
TLRs gene expression in newly diagnosed ALL 
patients compared to relapsed ALL patients was 
measured (Table 4). The mean ∆Ct±SD of TLR7 and 
TLR9 are high in both groups with no significant 
differences (P-value 0.686 and 0.400) respectively, 
while the mean ∆Ct±SD of TLR4 is higher in a newly 

diagnosed group (2.90524±1.02402) than relapsed 
one (6.49050±1.91184) with significant differences 
<0.001. 
In real-time polymerase chain reaction for Toll-like 
receptors gene expression (Figure 1) shows the 
starting time of amplification as it was after 20 
cycles/min. Also (Figure 1-E) shows the melting 
curve analysis of TLRs and the temperature of cycles 
(50C° for 1 minute). The intercalating dye was SYBR 
green. 

 
Table 3) The Mean ∆CT*±SD of TLRs gene expression in ALL 
pediatric patients and control group measured by real time-qPCR 
(N=122) 
Parameter ALL Patients Control  p-value 
TLR4 4.0618±2.16754 11.3295±1.45013 0.000 
TLR7 -5.2200±3.05991 10.0243±1.38014 0.000 
TLR9 4.3168±1.17849 10.9862±1.43895 0.000 
* lower ∆Ct value indicates that the gene expression is high 

 
Table 4) The Mean ∆CT*±SD of TLRs gene expression in both 
new cases and relapse ALL patients (N=62) 
Parameters New cases Relapse cases p-value 
TLR4 2.90524±1.02402 6.49050±1.91184 0.000 
TLR7 -5.11048±3.29806 -5.45000±2.55071 0.686 
TLR9 4.22905±1.00882 4.5010±1.48662 0 .400 
*lower ∆Ct value indicates that the gene expression is high 

 

 
 Figure 1) Bloating and melting curve of TLRs 
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Discussion  
The most complex and life-threatening disease is 
cancer which affects different aspects of life [17]. It 
has been documented an increase in childhood 
leukemia (children below the age of 15 years) [18] in 
Iraq and specifically, Basrah, is highly populated, the 
area is surrounded by oil fields and subjected to 
being a battleground by three wars; including the 
Iraq-Iran war in 1980, The US invasion in 1991, and 
the last US invasion in 2003. These reasons might be 
the risks for increasing childhood leukemia [19]. 
Many studies were conducted to shed light on many 
factors that might be explained the increasing 
incidence, risks factors, and immune-pathogenesis 
of the diseases [18, 0-21]. Consequently, in this study, 
the authors try to investigate any possible 
association of gene expression of specific cell 
receptors with the pathogenesis of leukemia. 
Cancer cells acquire immune cell characteristics, 
allowing them to control the immune response to 
benefit their development and survival [22]. The 
connection between B cell precursor (BCP) ALL and 
childhood infections was postulated decades ago, 
but the pathogenic processes are still controversial. 
Pathogens' immediate transformation of B cell 
precursors is improbable. Instead, immune cells that 
have been activated and enlarged in response to 
those infections may interact positively with B cell 
precursors, promoting leukemia. The cells are ideal 
candidates for such leukemia-supportive immune 
cells because of their involvement in the immune 
system and existence in the bone marrow. Multiple 
TLRs are expressed in both normal HSCs 
(Hematopoietic Stem Cells) and bone marrow niche 
stromal cells. Although TLR signaling may be 
required for the formation of a normal immune 
response, evidence indicates a link between 
increased TLR expression and signaling and 
hematological diseases and malignancies such as 
lymphoid neoplasms [23].  
According to previous research TLRs are expressed 
by different hematological malignant cells, including 
ALL cells. TLR4 and TLR9 could orchestrate a signal 
that helps cancer cells to bypass the immune 
responses by increasing the expression of 
immunosuppressive cytokines and anti-apoptosis 
proteins [24]. TLR4 expression was shown to be 
deeply linked to tumor invasiveness [25].  
 There is controversy about TRL4 expression in 
acute leukemia, as some studies showed over-
expression [26-27], while the results of Sánchez-
Cuaxospa et al. [23] and Pehlivan et al. [28] 
demonstrated lower expression levels compared to 
normal control. In this study, TLR4 expression is 
higher in ALL patients (newly diagnosed and 
relapsed) compared to the control group 
(4.0618±2.16754, 11.3295±1.45013) respectively 
with p<0.001.  
TLR4 is linked to IL10 production as an anti-TLR4 
antibody can cause blockade in IL10 production. It is 

well-known as an immunosuppressive cytokine with 
a possible role in the pathogenesis and progression 
as higher levels in cancer patients are associated 
with a worse prognosis [29]. Increased IL10 
production can lead to inhibition of CD8+ T cell-
dependent antitumor immunity in the tumor 
microenvironment [30]. In solid tumors, TLR4 over-
expression is associated with carcinogenesis and 
early metastasis according to Morais et al. [31]. 
Cytoplasmic TLR4 was shown to be strongly 
associated with greater tumor grade, found that 
TLR4 expression is greater in initial tumors than in 
local recurrent cancers. 
The present study demonstrated the mean ∆Ct±SD 
level of TLR-7 expression in ALL patients  
(-5.2200±3.05991) and in normal control 
(10.0243±1.38014), with a significant difference 
(p<0.001). Also, the mean ∆ct level of the newly 
diagnosed patient compared with relapsed ones  
(-5.11048, -5.45000) respectively, with no 
significant difference (p=0.686).  
As shown previously the expression of TLR7 was 
high mean ∆Ct value in relapsed patients than in 
newly diagnosed ones, this is differently supporting 
the role of worse disease prognosis and progress. 
TLR-7 appears to play a dual or contentious function 
in cancer formation, according to a large study [32]. 
The present study confirmed the finding of most 
authors who demonstrated high expression of TLR7 
in a patient with ALL in comparison with normal 
control. It has been also indicated that the co-
stimulation of TLR7 could induce chemo-resistance 
in human lung cancer cells [33]. 
Acute Myeloid Leukemia (AML) researchers 
investigated the quantitative expression of TLRs in 
patients with newly diagnosed or recurrent AML 
and determined that TLR-7 had the greatest level of 
TLR expression in patients than the control [34-35]. 
This finding supported that TLR-7 may play a role in 
the immune escape from acute leukemias (AML and 
ALL). Han et al. [36] found that Patients who exhibited 
very high TLR7 expression in tumor cells of oral 
squamous cell carcinoma had poor differentiation 
and prognosis.  
 

These findings suggest that TLR-7 targeting may 
inhibit the growth and induce apoptosis of leukemic 
cells, providing new insights into the biology and 
therapy of acute leukemias. Other studies done by 
Basith et al., [37] and Rybka et al. [38] found that the 
level of TLR7/β-actin mRNA expression was 
elevated in AML patients compared to normal cases 
with statistically significant (p<0.05).  
Helminen et al. [32] discovered that TLR7 expression 
is increased in both epithelial and stromal 
compartments of human pancreatic cancer, leading 
them to hypothesize that TLR7 signaling is essential 
for carcinogenesis. Only one result is inconsistent 
with our finding and belongs to Sánchez-Cuaxospa et 
al. [23] that showed a low level of TLR7 in a patient 
with a newly diagnosed patient with ALL compared 
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with the normal control group. TLR expression may 
differ depending on the stimulus, environment, cell 
type, and subset, and probably age group. The TLR 
expression profile appears to be also influenced by 
the location of the cells [23].  
TLR9 has heterogeneity in signaling on B cells and 
its expression in B-cell malignancies may influence 
the degree of TLR9-mediated B-cell activation [23]. In 
addition, the research found that neonatal naive B 
cells express more TLR9 than adult naive B cells [39].  
The Present study demonstrates the high level of 
TLR9 in newly diagnosed patients with ALL. The 
mean ∆Ct was found to be in newly diagnosed cases 
(4.3168±1.17849) compared with the mean ∆Ct 
(10.9862±1.43895) in the control group. So, there 
was a statistically significant difference in TLR-9 
mRNA expression levels between these two groups 
with p<0.001. The mean ∆Ct is slightly higher in new 
cases than the relapsed cases (4.22905±1.00882 and 
4.5010±1.48662) respectively. These findings were 
consistent with prior research by Ignatz-Hoover et 
al. [40] who showed high expression of TLR9 in 
leukemic newly diagnosed patients.  
Alharbi et al. [41] showed that increased TLR9 
expression inside cervical cancer cells may be 
directly related to tumor invasion and 
carcinogenesis by inhibiting TLR9 expressing 
immune cells from detecting tumor/viral antigen, 
therefore manipulating the immune response to 
malignancies. Furthermore, Smith et al. [42] and 
indicated that TLR9 has a role in tumor resumption 
mediated by MyD88/NF-B activation, which 
promotes IL-6 production. TLR9 also promotes 
Jak/STAT3 signaling, which controls tumor-
promoting inflammation and angiogenesis [43]. 
Although TLR9 gene expression is identical in 
Memory B cell-related marginal zone lymphomas 
and diffuse large B cell lymphomas (DLBCLs), they 
have varied responses to TLR9 activation [44-45]. 
 According to Sánchez-Cuaxospa et al. [23], TLR9 
expression in PBMCs from pediatric patients with 
ALL was low when compared to those from healthy 
children. TLRs are expressed at varying levels in 
people with neoplasia. The patients' ages likely 
contribute to these disparities because age is a 
significant factor in the relationship between innate 
and acquired abilities adaptive immunological 
responses in healthy and diseased people. There is a 
lot of variation amongst different types of people. 
Reports on the research of patients and cell lines; in 
certain situations, it may be linked to disease 
activity. Similar but not identical findings from Morsi 
et al., [35] demonstrated no statistically significant 
difference between the mean level of TLR-9 mRNA 
expression in AML patients and that in normal cases. 
In another study, patients with AML expressed TLR9 
in monocyte-derived DCs, and has been found that 
TLR9 was expressed at a lower level in the patient 
group [26]. The results of the current study suggest 
that at the presentation of ALL patients, leukemic 

cells exposure the TLRs expression to escape 
immune surveillance by providing wrong signaling 
in the wrong direction. The more the ability to 
display the receptors, the worse the clinical outcome 
[36]. 
We were unable to collect a larger number of 
samples due to the limited time for the study. 
Intracellular and surface membrane expression of 
these TLRs has not been attempted due to limited 
access to required material and equipment.  
 
Conclusion 
TLR4, TLR7, and TLR9 gene expression are higher in 
ALL patients, whether newly diagnosed or relapsed 
than in the control group. TLRs expression might be 
part of the immune-evasion mechanism developed 
by the malignant cells that play an important role in 
leukemogenicity and disease progression. 
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