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Introduction 

      Acute myelogenous leukemia (AML) is a diverse 

collection of illnesses in terms of Biology and 

clinical development. It is distinguished by the fast 

propagation of aberrant cells found in the bone 

marrow, which interferes with the normal blood 

cells' development, the most commonly diagnosed 

leukemia in adults (25%) and comprises 15–20% in 

children. 1,2,3 Leukemic blasts and immune system 
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cells can both produce cytokines in AML patients, 

although it is unclear what function they play in the 

etiology of the disease and their role in the 

pathophysiology of acute leukemia is not entirely 

understood. Therefore, leukemia is characterized by 

aberrant cytokine signaling that may contribute to 

propagation, blast persistence, patient diagnosis, and 

treatment resistance. In addition, the immunological 

microenvironment is a crucial regulator and driver of 

the development of leukemia and hematological 

disease 4. 

The aberrant cytokine signaling is a leukemia feature 

that may contribute to proliferation, blast survival, 

therapy resistance, and patient prognosis, leukemic 

blasts from many AML patients, unlike normal 

hematopoietic cells, release cytokines such as IL-1, 

GM-CSF, G-CSF, IL-6, IL-8, TNF-α, and SCF 2. 

    One of the primary reasons for the growth of 

cancer cells is the interaction between inflammation 

and the tumor microenvironment (TME). TME is a 

complex network involving tumor and immune cells, 

cytokines, enzymes, and other components. Pro-

inflammatory cytokines, particularly interleukin-6 

(IL-6) and tumor necrosis factor-alpha (TNF-α) play 

an important role in the development of chronic 

inflammation in the tumor environment. TNF-α is an 

inflammatory cytokine primarily produced by 

macrophages, able to promote cell differentiation 

and proliferation as well as cell death and 

regeneration so it has been linked to a variety of 

illnesses including cancer.  This cytokine plays an 

essential role in cancer formation due to involved in 

all cellular stages including survival, proliferation, 

transformation, angiogenesis, invasion, and 

metastasis 5,6. The TNF-α gene is found on 

chromosome 6p21.3 and is mostly expressed by 

activated macrophages, NK cells, and T 

lymphocytes; however, it has also been found in 

fibroblasts, astrocytes, Kupffer cells, smooth muscle 

cells, keratinocytes, and tumor cells7. TNF-α has a 

role in leukemogenesis at every stage, including 

cellular change, proliferation, extramedullary 

infiltration, and angiogenesis. It is also a key player 

in the tumor microenvironment, assisting leukemia 

cells in immune Evasion, treatment resistance, and, 

survival 8, and maybe a promising marker for 

leukemia treatment 9. It is a key inflammatory 

regulator that has been shown to upregulate 

molecules involved in the growth and propagation of 

cells in tumors via NF-kB both dependent and 

independent pathways10. 

Interleukin -6 (IL-6) is a multifunctional interleukin 

that plays an important role in immune response, 

inflammation, and hematopoiesis in response to 

injury or infection. A variety of cells produce IL-6 in 

response to various stimuli, including in response to 

infection and diseases like cancer where numerous 

types of cancer cells were shown to have greater IL-

6 levels than normal cells, while demonstrating the 

role of IL-6 in the etiology of many diseases, 

including multiple myeloma, lymphoma, acute 

myelogenous leukemia, and it may be a prognostic 

factor for solid tumors, such as prostate cancer11. 

Through the IL-6/IL-6 receptor signaling 

arrangement, IL-6 is a critical prognostic factor in 

chronic lymphocytic leukemia, and large cell 

lymphoma, and can contribute to the formation of 

AML blast cells, as well as stimulation and 

preservation of their growth, more aggressive 

leukemic phenotypes were correlated with 

overexpression of IL-612. Interleukin-6 levels in the 

blood can be employed as prognostic serum markers 

as well as follow-up criteria for early detection of 

relapse in people with acute myeloid leukemia13. 

Cytokines have been shown to exert a significant 

influence on the progression of hematopoietic 

malignancies including AML such of these cytokines 

is IL-6 has functional pleiotropy and redundancy, 

generating responses from a variety of cell types14, 15. 

Toll-like receptor (TLRs) stimulation results in the 

release of several pro-inflammatory cytokines and 

chemokines, which can stimulate tumorigenesis by 

promoting cell propagation and migration and 

developing a favorable microenvironment for tumor 

cells. Overexpression of several TLRs has been 

associated with tumor cell survival, proliferation, 

and metastasis in a variety of cancers, including 

colon, breast, and lung cancers16. TLRs are expressed 

or up-regulated in tumors and tumor cell lines, but 

their level of expression and function in the etiology 

and development of acute leukemia in children has 

established little concern17. Due to that TLRs can 

indirectly promote tumor development by aiding the 

formation of an inflammatory milieu through the 

production of cytokines, the current study aimed to 

evaluate the TLR-9 serum levels due to increasing 

their level in the responsiveness of human cells to 
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CpG DNA that may support the hypothesis of 

immune escape by leukemic cells because leukemia 

is characterized by an impaired immune system. The 

pro-inflammatory cytokines like TNF-α, and IL-6 as 

one product of TLR-9 stimulation products in Iraqi 

patients diagnosed with acute myelogenous 

leukemia.

 

Materials and Methods 

Patients and Control 

    A total of 90 samples were included in this 

study,45 samples were from patients of AML, and 45 

were from healthy controls both males and females 

with ages ranging from (15-83 years). Samples were 

collected during the period from October 2021 to 

January 2022 from Madinat Al-Tibb Hospital and 

Madinat al-Amamin Al Kadhimin Hospital, 

Baghdad, Iraq.  The AML patients were diverse 

including M2, M3 (acute promyelocytic leukemia), 

M4, M5, secondary AML, and relapsed according to 

flow cytometry results.  

Methods 

        Serum levels of TLR-9, IL-6, and TNF-α were 

evaluated for both patients and healthy subjects using 

MyoBioSource Sandwich ELISA kits. 

Hematological parameters such as Total WBC, RBC, 

HGB, HCT, lymphocytes, and platelets were 

measured by complete blood count (CBC) according 

to Mustafa, (2019) 18.  

Statistical Analysis: 

     To determine the effect of numerous factors like 

hematological and immunological parameters in 

both groups of the current study including patients 

and control, the statistical analysis system- SAS 

(2018) program was utilized. In this investigation, 

the T-test was employed to compare between means. 

Pearson correlation coefficient test in the statistical 

package of social science (SPSS) was 

determined.0.05and, 0.01 was probability in the 

current study. 

 

Results and Discussion 

      To study the differences between the groups of 

this study represented by patients and healthy 

control, the Mean± standard error (SE) was used.  

The result of hemoglobin, white blood cells, 

lymphocytes, hematocrit, red blood cells, and 

platelets for both patients and control are shown in 

Table 1. 

Table  1. Comparison between the hematological parameters in patients and control groups 

 

Group  

Mean ± SE   

WBC 

(x 109 L) 

Lymphocytes 

(x 109 mL) 

Hb (g/dl) PLT 

(x 109) 

RBC 

(x 106 mL) 

HCT (%) 

Control 7.49 ±0.27 4.04 ±1.03 14.57±0.36 257.97±11.8 4.92 ±0.10 42.47±0.98 

Patients  10.55 ±2.41 4.34 ±1.88 8.34 ±0.33 69.78±12.20 2.89 ±0.12 25.07±1.00 

T-test 4.827 NS 4.096 NS 0.972 ** 33.078 ** 0.317 ** 2.798 ** 

P-value 0.210 0.886  0.0001 0.0001 0.0001 0.0001 

  ** (P≤0.01). 

 

     The current study showed a highly significant 

difference between patients and healthy control for 

serum IL-6, TNF-α, and, TLR-9 levels where Mean± 

SE for both patients and healthy control is shown in 

Table 2 with P-value (0.001) for IL-6, TNF-α, and 

TLR-9, respectively.  
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Table 2. Comparison between the control and patients’ group in TLR-9, TNF-α, and IL-6. 

 

Group  

Mean ± SE 

TLR-9 TNF-α IL-6 

Control  2.219 ±0.06 107.98 ±3.25 22.82 ±0.72 

Patients  2.728 ±0.04 174.22 ±4.07 36.24 ±0.86 

T-test 0.156 ** 10.367 ** 2.242 ** 

P-value 0.0001 0.0001 0.0001 

  ** (P≤0.01). 

      The results of the correlation between the 

immunological parameters for this study using the 

Pearson correlation coefficient and p-value for 

patients are shown in Table 3. There is a strong 

correlation between TNF-αand IL-6 (r=0.788, P-

0.001) indicating that the secretion of these cytokines 

was high in patients, while there is a weak correlation 

between TLR-9 and TNF-α, IL-6 with P-value (0.47 

and,  0.23) respectively,  this may indicate the 

complex environment of inflammation. The result of 

the current study indicated the stimulation of the 

immune response due to the secretion of these 

cytokines.

 

Table 3. Correlation between TLR-9, TNF-α, and IL-6 in patients. 

Parameters Pearson Correlation TLR-9 IL-6 TNF-α 

TLR-9 r 1 0.182 0.112 

P-Value 0.23 0.47 

IL-6 r 0.182 1 0.788** 

P-Value .023 0.0001 

TNF-α r 0.112 0.788** 1 

P-Value 0.47 0.0001 

 

         The Pearson correlation coefficient in a group 

of healthy subjects shows there was a strong 

correlation between TLR-9 and TNF-α with a p-

value of 0.0001, while there is a moderate correlation 

between TLR-9 and IL-6 with a P-value of 0.006 and 

between TNF-α and IL-6 with P-value of 0.002 as 

shown in Table 4. 

Table 4. Correlation between TLR-9, TNF-α, and IL-6 in control. 

Parameters Pearson Correlation TLR-9 IL-6 TNF-α 

TLR-9 r 1 0.404** 0.613** 

P-Value 0.006 0.0001 

IL-6 r 0.404 1 0.445** 

P-Value 0.006 0.002 

TNF-α r 0.613** 0.445** 1 

P-Value 0.0001 0.002 

 
     The receiver operating characteristic (ROC) 

analysis can discriminate between two patient states, 

typically referred to as "diseased" and "non-

diseased" so it may be used in clinical epidemiology 

to quantify how accurate medical diagnostic tests are. 

The ROC curve data of the immunological 

biomarker of the current study are shown in Table 5 

and Fig. 1. 

    Sensitivity was correlated with patients as its 

significance is related to disease (true positive), 

while specificity was correlated with healthy people 

(true negative). In the current study, all 

immunological parameters (TLR-9, TNF-α, and IL-

6) of AML patients were tested by the ROC curve to 

show any one of these three parameters is a good 

parameter to diagnose and monitor inflammation in 

AML patients. Results of the ROC curve recorded 

that all parameters show good sensitivity and 

specificity in monitoring inflammation and disease 

activity in AML patients and thus may act as a good 

immunological biomarker to target the disease. Table 
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5 shows the sensitivity and specificity in addition to 

the Area Under the ROC Curve (AUC) of TLR-9, 

TNF-α, and IL-6 which showed an excellent 

explanation with a P-value of 0.001. The best cut-off 

of parameters was 2.28, 135.43, and 30.72 for TLR-

9, TNF-α, and IL-6, respectively. 

 

Table 5. Sensitivity and specificity of immunological biomarkers 

Parameters AUC Explanation P value The best Cut off Sensitivity       % Specificity% 

TLR-9 0.807 Excellent 0.001 2.28 98% 71% 

TNF-α  0.950 Excellent 0.001 135.43 88% 91% 

IL-6 0.937 Excellent 0.001 30.72 89% 95% 

 

 
A- TLR-9 

 

B- TNF- α 

 

C- IL-6 

Figure 1. ROC curve of immunological 

parameters of the current study in acute myeloid 

leukemia. 

A- ROC curve of TLR-9, B- ROC curve of TNF-

α, and C- ROC curve of IL-6. 

        Although there were several previous studies in 

Iraq and neighboring countries about measuring the 

level of IL-6 and TNF-α in the serum of AML 

patients, the current study was the first study to link 

these cytokines with the level of TLR-9 in AML 

patients including the study by Kadhum et al., (2022) 

11. The WBC level of the current study was without 

significant differences for both patients and healthy 

subjects, respectively, although previous studies 

showed a high level of WBC in patients. The level of 

hemoglobin for this study was significantly different 

between patients and healthy control, where anemia 

was noticed in patients of all types without 

significant differences. The current study agrees with 

the study of Al-Husseiny where anemia was present 

for all patients without significant difference19. The 

result also corresponds to the study by Ahmed et. al.,   

which clarified significant differences between AML 

patients and controls (P=<0.001) in CBC parameters 

like hemoglobin and platelets while the result 

disagreed with the level of WBC20. The results of the 

current study showed that there were no significant 

differences between patients and control group in the 

number of white blood cells, despite the normal 

significant increase in white blood cells in patients 

with leukemia. However, the reason for this result 

may be due to the diversity of the group of patients, 

as some of them were in the initial stages of 

chemotherapy with a noticeable increase in white 

blood cells while the secondary AML and relapsed 

groups had a very low number of white blood cells, 

which led to a balance in the result that led to a value 

close to the normal value of WBC. 

     The current study showed elevated levels of IL-6 

in AML patients compared with healthy controls, this 

result corresponds with previous studies like the Iraqi 

https://doi.org/10.21123/bsj.2023.9056
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study by Kadhum et al, which clarified a greater 

value of IL-6 for AML patients than controls11. 

Another study showed that serum levels of IL-6 can 

be used as predictive serum markers at diagnosis of 

AML14. The pathogenesis of various hematological 

malignancies, including AML, has been linked to 

cytokine dysregulation and plasma cytokine levels 

have been linked to disease progression and survival. 

Our findings are consistent with the previous study 

conducted by Sanchez-Correa et. al., which found an 

increase in IL-6 in AML patients21. 

     Cytokines are dissolved molecules produced 

either by cells of the body or because of damage to 

the tissue or a particular disease such as cancer. AML 

cytokines were produced either by immune cells or 

blasts but until this moment, not known whether they 

have a role in increasing the severity of 

pathogenicity. AML has been linked to changes in 

cytokine levels, which have been linked to 

autoimmune illnesses, allergies, and cancer. Tumor 

formation is linked to an inflammatory environment, 

and tumors appear to be dynamic, interacting 

systems12, 22. 

The levels of TNF-α showed a significant increase in 

the patients compared to the healthy controls, 

indicating a proinflammatory cytokine was 

correlated with an increased risk of AML. This result 

agrees with previous studies a study by Tsimberidou 

et. al.,  which confirmed that elevated serum level of 

TNF-α was an adverse predictive factor for survival 

and Effective Free Persistence in high-risk MDS or 

patients with untreated AML23. Wang et al, clarified 

that the level of plasma TNF-α significantly 

increased in newly diagnosed AML patients 

compared with healthy controls which correspond to 

the current result24. 

Tissue damage or cancer may cause a change in the 

activity and expression of TLR-9 and therefore 

possibly be used as a biomarker to treat cancer. This 

result showed an elevated level of TLR-9 in AML 

patients compared to controls with mean± SE was 

(2.728±0.04), (2.219±0.06) respectively, this result 

agrees with a previous study that showed TLR9 

blood levels were greater in patients than in the 

control group and had a statistical significance 

difference (P-value 0.05), according to the study 

conducted on Pediatric Acute Lymphoblastic 

leukemia25. TLR9 also was discovered to be greater 

in breast cancer patients in comparison to healthy 

controls that agrees with our study 26, 27, 28. 

     According to the current study, there was a 

significant positive correlation between IL-6 and 

TNF- α in patients indicating that the secretion of 

these cytokines was high in patients, but only a weak 

positive correlation between TLR-9 and TNF-α and 

a medium positive correlation between TLR-9 and 

IL-6 in healthy people this may indicate the complex 

environment of inflammation. The result of the 

current study indicated the stimulation of the 

immune response due to the secretion of these 

cytokines. The up-regulation of the inflammatory 

cytokine IL-6 gene expression in the tissue, the up-

regulation of IL-6 in the blood, and the concentration 

of IL-6 in the serum can all be used as indicators of 

the likelihood of colorectal cancer (CRC) recurrence 

in humans with colorectal cancer and higher levels of 

TLR expression have been linked to these 

outcomes29. The production of TNF-α may be 

controlled by TLR-7 and TLR-9 overexpression in 

serum, which may contribute to the progression and 

development of urinary bladder cancer. When 

compared to controls, patients' levels of TLR-9 and 

TNF-α expression were considerably greater30. The 

elevated TLR-9 level in AML patients in the current 

study may be affected by the IL-6 and TNF-α serum 

levels due to stimulating signaling pathway 

dependent on TLR-9 classical pathway thus activate 

a cascade of signals using specific transcription 

factors such as nuclear factor kappa B cell (NF-κB). 

       TLR-9 expression in leukemic cells of AML 

patients with a very low percentage compared to 

healthy control according to previous a previous 

study in a neighboring country (Egypt) that 

contradicted the result of the current study. The 

expression of TLR-9 was negatively related to 

the clinical outcome31. Cytokines affect the 

growth of all types of cells in the blood and body 

cells, which in turn help stimulate the immune 

response and inflammation32. The production of 

cytokines is an indication of the presence of the 

immune response, so the positive association of 

some of these cytokines is evidence of their 

secretion in abundance by immune cells, while 

the negative association may be due to the 
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consumption of cytokine or its association in 

certain sites of tissues, and this is evidence that 

this link is the result of a deep inflammatory 

environment 33.  

 

Conclusion 

       There was a strong positive correlation 

between IL-6 and TNF-α in AML patients, while 

there was a strong positive correlation between 

TNF-α and TLR-9, and a medium positive 

correlation between TLR-9 and IL-6 in healthy 

control. According to the current study, the high 

serum levels of immunological parameters 

including TLR-9, IL-6, and TNF-α in AML 

patients was an important indicator of an 

increase in the severity of disease and may affect 

patient's response to chemotherapy that leads to 

a risk of poor outcome. An elevated level of these 

cytokines may be used as biomarkers to target AML 

cells as part of immunotherapy, due to these markers 

had a high sensitivity and specificity level, which 

was confirmed by the ROC Curve test. 

 

Acknowledgment  

    The authors appreciate the cooperation of the 

medical staff at Baghdad Teaching Hospital in 

Medical City. 

 

Authors’ Declaration 

- Conflicts of Interest: None. 

- We hereby confirm that all the Figures and Tables 

in the manuscript are ours. Furthermore, any 

Figures and images, that are not ours, have been 

included with the necessary permission for re-

publication, which is attached to the manuscript. 

- Authors sign on ethical consideration’s approval. 

- Ethical Clearance: The project was approved by 

the local ethical committee at Medical City-
no.38035 at 26/10/2021 

 

Authors’ Contribution Statement 

M. Q. M. did the Sample collection, practical part, 

writing, and Publishing of the manuscript. A. H. A 

made the conception and design of the manuscript. 

A. A. A performed the data analysis, statistics, and 

proofreading.  

 

References 

1. Lowenberg B, Downing J R, Burnett A. Acute myeloid 

leukemia. N Engl Med. 1999; 341(14): 1051-1062. 

https://doi.org/10.1056/nejm199909303411407 

2. Sepehrizadeh Z, Mohammadi M, Emami A, Yazdi M 

T, Bozchlou S H, Khorramizadeh  M R, et al. 

Assessment of cytokine expression profile in acute 

myeloid leukemia patients before and after 

chemotherapy. Turk J Hematol. 2014; 31(2): 149. 

https://doi.org/10.4274/ijh_2012.0164 
3. Siveen K S, Uddin S,   Mohammad R M. Targeting 

acute myeloid leukemia stem cell signaling by natural 

products. Mol cancer. 2017; 16: 1-12. 

https://doi.org/10.1186/s12943-016-0571-x 

4. Tettamanti S, Pievani  A, Biondi  A, Dotti G,   Serafini 

M.   Catch me if you can: How AML and its niche 

escape immunotherapy. Leukemia. 2022. 36(1): 13-

22. https://doi.org/10.1038/s41375-021-01350-x 

5. Tahmasebi  S, Alimohammadi M, Khorasani  S,   

Rezaei N. Pro-tumorigenic and Anti-tumorigenic 

Roles of Pro-inflammatory Cytokines in Cancer. In 

Handbook of Cancer and Immunology. 2022;  pp. 1-

25. Cham: Springer Int Publishing. 

https://doi.org/10.1007/978-3-030-80962-1_25-1 

6. Cui X, Zhang H, Cao L,   Hu X. Cytokine TNF-α 

promotes invasion and metastasis of gastric cancer by 

down-regulating Pentraxin3. J Cancer.2020; 11(7): 

1800. https://doi.org/10.7150%2Fjca.39562 

7. Verma S, Singh A, Yadav G, Kushwaha R, Ali W, 

Verma S. P, et al. Serum Tumor Necrosis Factor-

Alpha Levels in Acute Leukemia and Its Prognostic 

https://doi.org/10.21123/bsj.2023.9056
https://doi.org/10.1056/nejm199909303411407
https://doi.org/10.4274/ijh_2012.0164
https://doi.org/10.1186/s12943-016-0571-x
https://doi.org/10.1038/s41375-021-01350-x
https://doi.org/10.1007/978-3-030-80962-1_25-1
https://doi.org/10.7150%2Fjca.39562


 

Page | 2189  

2024, 21(7): 2182-2190 

https://doi.org/10.21123/bsj.2023.9056   

P-ISSN: 2078-8665 - E-ISSN: 2411-7986 
 

Baghdad Science Journal 

Significance. Cureus. 2022; 14(5):e24835. 

https://doi.org/10.7759%2Fcureus.24835 

8. Tian T, Wang M,   Ma D. TNF-α, a good or bad factor 

in hematological diseases?. Stem Cell investig. 2014; 

1: 12. https://doi.org/10.3978%2Fj.issn.2306-

9759.2014.04.02 

9. Zhou X, Li Z,   Zhou J. Tumor necrosis factor α in the 

onset and progression of leukemia.Exp Hematol.2017; 

45: 17-26. 

https://doi.org/10.1016/j.exphem.2016.10.005 

10. Cai X, Cao C, Li J, Chen F, Zhang S, Liu B, et al. 

Inflammatory factor TNF-α promotes the growth of 

breast cancer via the positive feedback loop of 

TNFR1/NF-κB (and/or p38)/p-

STAT3/HBXIP/TNFR1. Oncotarget. 2017; 8(35): 

58338. https://doi.org/10.18632/oncotarget.16873 

11. Kadhum M S, Abdullah A R,   Shabeeb Z A. 

Estimation of the IL-6 serum level in the Iraqi newly 

diagnosed AML patients. Teikyo Med. J. . 2022; 

45(01): 1-5. 

12. Camacho V, Kuznetsova V,   Welner R S. 

Inflammatory cytokines shape an altered immune 

response during myeloid malignancies. Front 

Immunol. 2021; 12: 772408. 

https://doi.org/10.3389/fimmu.2021.772408. 

13. Dawood S D. Assessment of IL-6 serum level in 

patients with acute myeloid leukemia. Iraqi J Cancer 

Med Genet. 2011; 4: 22-8.  

14. West N R. Coordination of immune-stroma crosstalk 

by IL-6 family cytokines. Front Immunol. 2019; 10: 

1093. https://doi.org/10.3389/fimmu.2019.01093. 

15. Sariani O K, Eghbalpour S, Kazemi E, Buzhani K R, 

Zaker F. Pathogenic and therapeutic roles of cytokines 

in acute myeloid leukemia. Cytokine. 2021; 142: 

155508. https://doi.org/10.1016/j.cyto.2021.155508 

16. Monlish D A, Bhatt S T,   Schuettpelz L G. The role of 

toll-like receptors in hematopoietic malignancies. 

Front Immunol. 2016; 7: 390. 

https://doi.org/10.3389/fimmu.2016.00390 

17. Fabricius D, Breckerbohm L, Vollmer A, Queudeville 

M, Eckhoff S M, Fulda S, et al. Acute lymphoblastic 

leukemia cells treated with CpG 

oligodeoxynucleotides, IL-4 and CD40 ligand 

facilitate enhanced anti-leukemic CTL responses. 

Leukemia. 2011; 25(7): 1111-1121. 

https://doi.org/10.1038/leu.2011.87 

18. George-Gay B, Parker K. Understanding the complete 

blood count with differential. J Perianesth Nurs. 2003; 

18(2): 96-117. 

https://doi.org/10.1053/jpan.2003.50013 

19. Al-Husseiny A H. Acute myeloid leukemia in 

adolescent and adult Iraqi patients clinical and 

hematological study. Diala J. 2008; 29: 1-11. 

https://www.iasj.net/iasj/article/17742 

20. Ahmed H A, Maklad A M, Khaled S A, Elyamany A. 

Interleukin-27 and interleukin-35 in de novo acute 

myeloid leukemia: expression and significance as 

biological markers. J Blood Med. 2019; 10: 341. 

https://doi.org/10.2147/JBM.S221301 

21. Sanchez-Correa B, Bergua J M, Campos C, Gayoso I, 

Arcos M J, Bañas H, et al. Cytokine profiles in acute 

myeloid leukemia patients at diagnosis: survival is 

inversely correlated with IL-6 and directly correlated 

with IL-10 levels. Cytokine. 2013; 61(3): 885-891. 
https://doi.org/10.1016/j.cyto.2012.12.023 

22. Ahmed H S, Tahir N T, Obed F A. Cytokines profiling 

as prognostic markers in newly diagnosed acute 

myeloid leukemia. Iraqi J Hematol.. 2017; 6(2). 

https://doi.org/10.4103/ijh.ijh_20_17 
23. Tsimberidou A M, Estey E, Wen S, Pierce S, 

Kantarjian H, Albitar M, et al. The prognostic 

significance of cytokine levels in newly diagnosed 

acute myeloid leukemia and high‐risk myelodysplastic 

syndromes. Cancer. 2008; 113(7): 1605-1613. 

https://doi.org/10.1002/cncr.23785 

24. Wang M, Zhang C, Tian T, Zhang T, Wang R, Han F, 

et al. Increased regulatory T cells in peripheral blood 

of acute myeloid leukemia patients rely on the tumor 

necrosis factor (TNF)-α–TNF receptor-2 pathway. 

Front Immunol. 2018; 9:1274. 
https://doi.org/10.3389%2Ffimmu.2018.01274 

25. Mustafa R A, Jasim H A, Al-Salait S K. A. 

Quantitative Determination of Serum Level of TLR4, 

TLR7, and TLR9 in Pediatric Acute Lymphoblastic 

Leukemia (ALL) Patients in Basrah, Iraq. Biomed 

Pharma J. 2021; 14(4): 2255-2260. 

https://dx.doi.org/10.13005/bpj/2325 

26. Abdulwahid A G, Abdullah H N. Expression of Serum 

IL-22, IL-23, and TLR9 as Tumor Markers in 

Untreated Breast Cancer Patients. Int J Drug Deliv Sci 

Technol. 2020; 10(03): 472-476. 

http://dx.doi.org/10.25258/ijddt.10.3.30 

27. Ilvesaro J M, Merrell M A, Li L, Wakchoure S, Graves 

D, Brooks S, et al Toll-like receptor 9 mediates CpG 

oligonucleotide-induced cellular invasion. Mol Cancer 

Res. 2008; 6(10): 1534–1543. 

https://doi.org/10.1158/1541-7786.MCR-07-2005. 

28. Sandholm J, Selander K S. Toll-like receptor 9 in 

breast cancer. Front Immunol.2014; 5: 330. 

https://doi.org/10.3389/fimmu.2014.00330 

29. Lu C C, Kuo H C, Wang F S, Jou M H, Lee K C, 

Chuang J H. Upregulation of TLRs and IL-6 as a 

marker in human colorectal cancer. Int J Mol Sci. 

2014; 16(1): 159-177. 
https://doi.org/10.3390/ijms16010159 

30. Ahmed M F, Salih S M. Impact of Toll-Like Receptors 

7 and 9 and Tumor Necrosis Factor-alpha in Iraqi 

Patients with Urinary Bladder Carcinoma. Int J Drug 

Deliv Sci Technol. 2021; 11(1): 109-112.  

31. Al-Kahiry W, Dammag E A, Abdelsalam H S, 

Fadlallah H K, Owais M S. Toll-like receptor 9 is 

negatively related to the clinical outcome of AML 

patients. J Egypt Natl Canc Inst.2020; 32(1):1-7. 

https://doi.org/10.1186/s43046-020-00027-3 

https://doi.org/10.21123/bsj.2023.9056
https://doi.org/10.7759%2Fcureus.24835
https://doi.org/10.3978%2Fj.issn.2306-9759.2014.04.02
https://doi.org/10.3978%2Fj.issn.2306-9759.2014.04.02
https://doi.org/10.1016/j.exphem.2016.10.005
https://doi.org/10.18632/oncotarget.16873
https://doi.org/10.3389/fimmu.2021.772408
https://doi.org/10.3389/fimmu.2019.01093
https://doi.org/10.1016/j.cyto.2021.155508
https://doi.org/10.3389/fimmu.2016.00390
https://doi.org/10.1038/leu.2011.87
https://doi.org/10.1053/jpan.2003.50013
https://www.iasj.net/iasj/article/17742
https://doi.org/10.2147/JBM.S221301
https://doi.org/10.1016/j.cyto.2012.12.023
https://doi.org/10.4103/ijh.ijh_20_17
https://doi.org/10.1002/cncr.23785
https://doi.org/10.3389%2Ffimmu.2018.01274
https://dx.doi.org/10.13005/bpj/2325
http://dx.doi.org/10.25258/ijddt.10.3.30
https://doi.org/10.1158/1541-7786.MCR-07-2005
https://doi.org/10.3389/fimmu.2014.00330
https://doi.org/10.3390/ijms16010159
https://doi.org/10.1186/s43046-020-00027-3


 

Page | 2190  

2024, 21(7): 2182-2190 

https://doi.org/10.21123/bsj.2023.9056   

P-ISSN: 2078-8665 - E-ISSN: 2411-7986 
 

Baghdad Science Journal 

32. Cytokines and Their Side Effects, online website 

(2019).  

33. Panezai J, Ghaffar A, Altamash M, Sundqvist KG, 

Engström P E, Larsson A. Correlation of serum 

cytokines, chemokines, growth factors, and enzymes 

with periodontal disease parameters. PloS 

one.2017;12(11): e0188945. 

https://doi.org/10.1371%2Fjournal.pone.0188945 

 

و عامل نخر الورم  ألفا في المرضى  6-, الإنترلوكين 9-تقدير مستويات مصل مستقبل شبيه تول

 العراقيين المصابين بأبيضاض الدم النقوي الحاد

   3المختارأسماء عامر  ،2علوانعلي حسين  ،1قاسم محمدمريم 
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 .والوراثة الطبية، الجامعة المستنصرية، بغداد، العراقالمركز العراقي لبحوث السرطان  ،قسم الوراثة الطبية³

 

 

 ةالخلاص

( هو مجموعة متنوعة من الأمراض التي تتضمن تغايرات حيوية وسريرية.  تتميز بالتكاثر AMLإن ابيضاض الدم النقوي الحاد )

 عالسريع للخلايا الشاذة في نخاع العظام، والتي تتداخل مع تكوين خلايا الدم الطبيعية.  يتم إطلاق السيتوكينات بواسطة العديد من أنوا

الاستجابة المناعية. تظهر العديد من الدراسات أن السيتوكينات التي تطلقها خلايا  الخلايا استجابةً للمنبهات المختلفة ، وهي تؤثر على

 TLR-9.  صُممت دراستنا لتقييم مستوى البروتين لـ AMLتؤثر على تكاثر خلايا   paracrineأو  autocrineسرطان الدم بطريقة 

ايسة الإمتصاصية المناعية المرتبطة بالإنزيم .  تم إجراء الدراسة عن طريق تقنية المقAMLفي مرضى  IL-6و  TNF-αو 

(ELISA اظهرت النتائج وجود فروق معنوية عالية في مستوى المصل  لـكل من  .)TLR-9  وTNF-α  وIL-6  يظهر الارتباط .

 -TNF من  وكلا TLR-9بين المعلمات المناعية لهذه الدراسة باستخدام معامل ارتباط بيرسون وللمرضى أن هناك علاقة ضعيفة بين 

α ,IL-6  مع(P- value)  0.47)  على التوالي ، مما قد يشير إلى البيئة المعقدة  الناتجة عن الالتهاب.  ومع ذلك ، هناك علاقة  )0.23و

( مما يشير إلى أن إفراز هذه السيتوكينات كان مرتفعاً عند المرضى.تم تقييم جميع (P=0.001بقيمة  IL-6و  TNF- αقوية بين 

( لإثبات أن أياً منهم ROC( للمرضى باستخدام منحنى خصائص تشغيل المستلم )IL-6و  TNF- αو  TLR-9مات المناعية )المعل

يمكن استخدامه  كواسم  حيوي لتحديد الالتهاب وامكانية تتبع اعراض المرض لمرضى ابيضاض الدم النقوي الحاد. كشفت نتائج منحنى 

ROC ة وخصوصية جيدة للكشف عن الالتهاب ونشاط المرض لدى مرضى ابيضاض الدم النقوي أن جميع المتغيرات لديها حساسي

و  TLR-9الحاد. وفقاً لنتائج الدراسة الحالية ، فأن  مرض ابيضاض الدم النقوي الحاد مرتبطًا بأرتفاع مستويات البروتين لكل من 

TNF-α  وIL-6لى تحفيز وزيادة الخطر على تطور المرض وربما قلة الاستجابة .  قد يؤدي زيادة إنتاج هذه السيتوكينات  في المرضى إ

 للعلاج مما يؤثر سلبا على المرضى .

، عامل نخر الورم ألفا, بيئة الورم المكروية و ابيضاض 6، الانترلوكين  9ابيضاض الدم النقوي الحاد، مستقبل شبيه تول كلمات المفتاحية: ال

 سلائف النقويات الحاد.

https://doi.org/10.21123/bsj.2023.9056
https://doi.org/10.1371%2Fjournal.pone.0188945

