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Abstract  

Chronic myeloid leukemia (CML) model of disease characterized  by Philadelphia chromosome 

as a result of the t(9;22) reciprocal translocation between chromosomes 9 and 22 and the 

translocation occur in hematopoietic stem cell The activation of Nuclear Factor Kappa B   

signaling has been observed to increase significantly in leukemic stem cells exposed to 

chemotherapy. The aim of study to investigate the level of Nuclear factor kappa b in patient that 

treated with chemotherapy and compare the concentrations of NF kb in two type of therapy. The 

research included 50 individuals from the Iraqi National Hematology Center/Al-Mustansiriyah 

University and Baghdad Teaching Hospital diagnosed with Chronic Myeloid Leukemia, alongside 50 

control participants matched for physical characteristics. The age range of the patients was between 20 

and 70 years. The quantification of Nuclear Factor Kappa B concentration in plasma was determined 

through a quantitative sandwich enzyme immunoassay method ( ELISA).The number of total males 

with CML was low (23 out of 50 ; 46%) while the total females with CML  was (27 out of 50; 

54%). This study showed increased level of nuclear factor kappa b concentration in cml patients 

plasma that treated with glavic  (2.105 ± 0.503) pg/ml compared with concentration of healthy 

group plasma (1.468 ±0.741) pg/ml. While the mean of Erythrocyte sedimentation rate in Cml 

patients was (23.0 ± 18.4 ) mm/hour while the mean of Erythrocyte sedimentation rate in 

healthy control was (6.04 ± 2.42) mm/hour. Our findings indicate that the levels of NK-KB 

exhibit a significant elevation in CML patients  who treated with Glavic and  Tasigna. 

Erythrocyte sedimentation rate in Cml patients was elevated. 

Keyword: Nuclear Factor Kappa b , Chronic Myeloid leukemia , Erythrocyte Sedimentation 

Rate. 
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Introduction:  

  Chronic myeloid leukemia (CML) model of disease characterized  by Philadelphia chromosome 

as a result of the t(9;22) reciprocal translocation between chromosomes 9 and 22 and the 

translocation occur in hematopoietic stem cell the patients who had  positive Philadelphia ch.9 

was translocation of ABL proto-oncogene found[1] The emergence of the p210-BCR-ABL 

isoform is accountable for the manifestation of the CML phenotype, whereas the shorter p190-

BCR-ABL isoform is associated with the onset of Philadelphia chromosome-positive acute 

lymphoblastic leukemia (Ph+ ALL). Nonetheless, it's noteworthy that the occurrence of the 

p210-BCR-ABL isoform extends beyond CML, being detectable in approximately 10% to 20% 

of adult patients and a minor fraction of pediatric cases diagnosed with ALL[ 2,3,4]. 

Additionally, a tiny area of chromosome 22 measuring up to 5.8 kb was found to contain every 

translocation breakpoint and was given the designation "breakpoint cluster region" (BCR). [5]  . 

there were three type of Chronic myeloid leukemia  disease accelerate phase (AP) ,chronic phase 

(CP), Blast Phase (BP) each type of three phases depend of ratio of Blast [6]. Nuclear factor 

kappa B (NF-κB) was originally identified as a transcription factor present in the B cell nucleus 

that binds to the immunoglobulin κ light chain enhancer.[7].  

The Nuclear Factor-kappaB (NF-κB) family of transcription factors initially garnered attention 

within the field of immunology because of its capacity to control the expression of cytokines and 

functional enzymes, particularly following the stimulation of various immune receptors. These 

receptors are integral components of the immune response, encompassing those associated with 

T and B-cell activation.  [8,9,10]  The expression of the Bcr/Abl fusion oncoprotein is 

characterized by its inherent kinase activity .[11]  

The activation of Nuclear Factor Kappa B   signaling has been observed to increase significantly 

in leukemic stem cells exposed to chemotherapy, as reported in a study by Zhou et al[12]. in 

2015. In mammals, there are five NF-κB proteins, namely RelA (p65), RelB, c-Rel, NF-κB1, and 

NF-κB2. NF-κB1 and NF-κB2 are initially synthesized as larger precursors with molecular 

weights of 105 kDa (p105) and 100 kDa (p100), respectively. These precursors undergo cleavage 

to generate biologically active p50 and p52 subunits, respectively. The canonical NF-κB pathway 

relies on the activation of the IKK (inhibitor κB[IκB] kinase) complex, which comprises IKKα, 
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IKKβ, and NF-κB essential modulator (NEMO or IKKγ). Activation of this complex leads to the 

phosphorylation and subsequent degradation of IκB, resulting in the release and activation of 

NF-κB. On the other hand, the noncanonical NF-κB pathway involves the activation of NIK 

(NF-κB-inducing kinase) and IKK, which triggers the processing of p100 into the 

transcriptionally active p52 form. Additionally, phosphorylation of p105 by the classical IKK 

complex initiates its polyubiquitination, degradation, and subsequent release of the 

transcriptionally active p50 subunit.[13] 

Signaling initiated by the Bcr/Abl kinase activates various survival pathways, one of which 

involves the activation of NF-κB . Activation of NF-κB by the Bcr/Abl fusion oncoprotein leads 

to an increased translocation of the transcriptionally active subunit, p65, into the nucleus. This 

translocation may be attributed to p65 hypophosphorylation, which occurs independently of IKK 

[14]. These pathways ultimately culminate in the upregulation of antiapoptotic proteins such as 

Bcl-XL, conferring a growth advantage to clonal Bcr/Abl+ cells. The constitutive activation of 

NF-κB has been consistently demonstrated in late-stage chronic myeloid leukemia (CML) across 

various research studies.[15]  

Both imatinib and nilotinib fall under the category of tyrosine kinase inhibitors (TKIs) and are 

employed in the treatment of chronic myeloid leukemia (CML) and other related conditions.[16] 

Despite their shared classification and similar modes of action, they exhibit distinct 

characteristics: Imatinib, among the early TKIs developed, finds utility in the treatment of 

various medical conditions, encompassing chronic-phase CML, accelerated-phase CML, and 

Philadelphia chromosome-positive acute lymphoblastic leukemia (Ph+ ALL).[17] It is also a 

recognized therapeutic option for gastrointestinal stromal tumors (GISTs). [18] Nilotinib, 

conversely, is primarily prescribed for the treatment of chronic-phase and accelerated-phase 

CML in both adult and pediatric patients. Additionally, it is indicated for adult patients with Ph+ 

ALL who display resistance or intolerance to alternative therapeutic approaches.[19] 

 

Both medications operate by inhibiting the activity of the BCR-ABL protein, which results from 

the Philadelphia chromosome translocation and drives the uncontrolled proliferation of 
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cancerous cells in CML and Ph+ ALL. Nevertheless, nilotinib demonstrates superior potency as 

a BCR-ABL inhibitor when compared to imatinib.[20] 

Imatinib exhibits a lower level of selectivity and potency in inhibiting BCR-ABL, and it also 

affects other tyrosine kinases, including c-KIT and PDGF-R While Nilotinib, in contrast, boasts 

higher selectivity and binding affinity for the BCR-ABL protein. It is strategically designed to 

address some of the resistance challenges encountered with imatinib.[21] 

Over time, certain CML patients may develop resistance to imatinib. In such instances, clinicians 

may contemplate a transition to a second-generation TKI, such as nilotinib, as it is specifically 

engineered to combat specific imatinib-resistant mutations [22]. 

 

Patients ,Materials and Methods 

The research included 50 individuals diagnosed with chronic Myeloid Leukemia in Iraq, along 

with 50 control participants who were matched in terms of physical characteristics. The age of 

the patients ranged from 20 to 70 years. This investigation took place at the National Center of 

Hematology - Mustansyriah University, spanning from January 2021 to June 2023. A skilled 

clinical hematologist conducted a thorough physical examination for each patient, collecting data 

on pertinent medical conditions. 

To quantify the concentration of Nuclear factor kappa b in serum, a quantitative sandwich 

enzyme immunoassay (ELISA) approach was employed. The ELISA kit utilized for this purpose 

was sourced from R&D Systems, USA. 

Ethical approval: The study was conducted in accordance with the ethical principles that have 

their origin in the Declaration of Helsinki. It was carried out with patients verbal and analytical 

approval before sample was taken. 

Statistical analysis 
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The researches examine the mean, standard deviation (SD), and person correlation of discrete 

variables. Minitab version 21 is used to evaluate the category variables. P less than 0.01 was the 

threshold for statistical significance. 

Result  

In this study, the number of total males with CML was low (23 out of 50 ; 46%) while the total 

females with CML  was (27 out of 50; 54%) Table (1). CML patients were investigated., The 

mean age of CML patients was (46.25 ± 2.77) years and control mean age was (47.80±1.34) 

years. Table (1). 

 

 

 

 

 

Table (1) Age and Gender distribution among Patients & Control groups-  

Item Mean age  Male  Female Total  

Patients 48.54± 2.77 23(46%) 27(54%) 50(100%) 

Control 47.80± 1.34 25(50%) 25 (50%) 50(100%) 

 

This study showed increased level of nuclear factor kappa b concentration in cml patients plasma 

that treated with glavic  (2.105 ± 0.503) pg/ml compared with concentration of healthy group 

plasma (1.468 ±0.741) pg/ml  .there was  a significant difference between patient and healthy 

donors (p=0.01) Table (2).  



Zeyad A. Shabeeb*1, 

Hassnien S. AL- Hashemi2 

and Yusur Falah Faraj 3 

Assessment of Nuclear Factor Kappa B Among Chronic 
Myeloid Leukemia Patients  

 

 

Cuest.fisioter.2025.54(2):89-101                                                                                                                      94                                                                                                                                

 
Figure (1) : Distribution of CML patients according Age  

 

This study include 50 patients of Cml and fifty healthy control the mean of white blood cells in 

treated patients  was (6.75 ± 2.35) 10^3/µL and the mean of white blood cells in  healthy control 

was (6.57 ± 1.88) 10^3/µL . There was no significant difference between two group Table 2 . 

  

Table 2 : Comparison between  white blood cell (WBC) patients and healthy control  

Parameter  No. Mean ±SD P-value T. test  

Patients WBC× 10^3/µL 

Mean ± SD 

50 6.75 ± 2.35 0.734 .34 

Control WBC× 10^3/µL 

Mean ± SD 

 

50 6.57 ± 1.88 

(P<0.01)* 

 

While the mean of Erythrocyte sedimentation rate in Cml patients was (23.0 ± 18.4 ) mm/hour 

while the mean of Erythrocyte sedimentation rate in healthy control was (6.04 ± 2.42) mm/hour 

.there was a significant differences between two group (P<0.01)* table( 3). 
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Table 3 :Comparison between  erythrocyte sedimentation rate(ESR)   patients and healthy 

control (P<0.01)* 

Parameter  No. Mean ±SD P-value T. test  

Patients ESR 

mm/hour  

50 23.0 ± 18.4 0.002* 3.78 

Control ESR 

mm/hour  

 

50 6.04 ± 2.42 

 

The result showed  increased level of nuclear factor kappa b  concentration in cml  patients 

plasma that treated with Imatinit & nilotinib   (2.10 ± 0.503 , 2.34 ± 0.584) pg/ml compared with 

concentration of healthy group plasma (1.468 ±0.741) pg/ml  .there was  a significant difference 

between patient and healthy donors (p=0.01) Table (4,5). 

 

Table 4: Difference concertation between patients treated by glavic and healthy 

control(P<0.01)* 

NF-Kb Conc. 
with Glavic 
(imatinit) 

No. Mean ±SD P-value T – test Value  

Patients pg/ml  25 2.10 ± 0.503 0.001 3.56*  

Control pg/ml 25 1.468 ±0.741 

 

Table 5: Difference concertation between patients treated by tasigna  and healthy control(P<0.01)* 

NF- KB Conc. with 

Tasigna (nilotinib) 

No. Mean ±SD P-value T – test Value  

Patients pg/ml 25 2.34 ± 0.584 0.000 4.62*  

Control pg/ml 25 1.468±0.741 
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  In this study, we analyze patients chronic myeloid leukemia  . Fifty chronic myeloid leukemia 

patients are studied and divided into two groups according to type of therapy (Glavic ; Tasigna ). 

The mean of NF-kB  serum concentration for patients treated with Glavic was (2.105 ± 0.503) 

pg/ml and NF-kB  concentration for patients who took Tasigna  was (2.34 ±0.584) pg/ml , there 

was  no significant difference  among two group according the type of therapy these results 

shown in table(6).  

Table (6):NF-kb conc. according to type of therapy   

NF-Kb Conc. among  glavic 

(imatinit) and tasigna (nilotinib) 

No. Mean ±SD P-value T – test Value  

Patients (Glavic) 

pg/ml  

25 2.105 ± 0.503 0.134 1.52  

Patients (Tasigna)  pg/ml 25 2.34 ±0.584 

 

 

 

 

Discussion: 

 Chronic myeloid leukemia one of most malignancies widespread in Iraq[23]. Chronic myeloid 

leukemia (CML) does not have a significant gender preference. It can affect both men and 

women. The incidence of CML increases with age and can occur in both genders. As with many 

cancers, the risk of CML is not determined solely by gender but can be influenced by a variety of 

factors, such as genetics, exposure to certain substances, and other environmental factors.in this 

study revealed their was no predominance in gender while there was increase the disease with 

age this result agreed with pervious studies [ 24,25]. The concentration of NF-KB  in patients 



Zeyad A. Shabeeb*1, 

Hassnien S. AL- Hashemi2 

and Yusur Falah Faraj 3 

Assessment of Nuclear Factor Kappa B Among Chronic 
Myeloid Leukemia Patients  

 

 

Cuest.fisioter.2025.54(2):89-101                                                                                                                      97                                                                                                                                

with chronic myeloid leukemia and in both patients who treated with a imatinit and nilotinib was 

elevated the results was agree with pervious studies [26] . The association of NF-κB signaling 

pathways with conditions such as cancer, diabetes, neurological disorders, and even memory has 

been widely observed. Consequently, NF-κB serves as a pivotal factor in comprehending not 

only the fundamental biological aspects but also the pathogenesis of these conditions. As a result, 

it has been extensively investigated in these various contexts. The number of white blood cell is 

in patients of cml was equivalent to healthy control that belong all patient treated with 

chemotherapy so the lymphocyte return to normal range while the erythrocyte sedimentation rate 

was increased in patients compared with healthy control this result was agree with previous 

studies [27] The prognosis in different malignancies is influenced by factors such as the nature of 

the underlying disorder, the stage and duration of the illness, and the type and intensity of the 

antitumor treatment prescribed. Furthermore, an increased ESR level has been recognized as a 

prognostic indicator associated with a negative impact on the survival of individuals with cancer 

[28,29]. 

Conclusion:  our findings indicate that the levels of NK-KB exhibit a significant elevation in 

CML patients  who treated with Glavic and  Tasigna. Erythrocyte sedimentation rate in Cml 

patients was elevated . This association may play a pivotal role in disease progression and 

contribute to resistance against therapeutic interventions. 
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