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Abstract 
The goal of the current investigational research was focused on explaining the role of tumor suppresser protein (p53) during 
tonsillitis infection in children by studying the gene expression of the P53 gene in tonsil-tissue cells by a quantitative reverse 
transcription Real-Time PCR method (RT-qPCR) and histopathological changes of tonsillitis. Here, 20-tonsil biopsy samples 
were collected from patients with tonsillitis more than 10 years of age in Al-Diwaniyah Teaching Hospital that were subjected 
to histopathological examination and the RT-qPCR technique for the p53 gene expression analysis (P53GE). The results 
showed that the P53GE was slightly higher but not significant, 2.5-fold change and p>0.05, than that in normal tissues. The 
histopathological changes demonstrated features such as hyperplasia, collagen fiber aggregation, and hypertrophy. In 
conclusion, there is no activation of the p53 expression levels in the affected tonsils during tonsillitis. 
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INTRODUCTION 
When look at the formation of tonsils, groups of lymphoid 
tissues, partially protruded into the aerodigestive tract, form 
this organ, and these tissues in combination are called 
Waldeyer's tonsillar ring that consist of certain tonsil parts 
of adenoid, 2 tubal, 2 palatine, and the lingual part (1). 
When the tonsil gets an inflammatory process, then the 
condition is called tonsillitis usually known as a pharyngitis 
type. Fever with sore in the throat, tonsil enlargement, 
annoying swallowing, and sometimes abscesses in the 
peritonsillar area (2). Viruses are the most important 
etiological agents that induce tonsillitis (3). Strep throat is a 
bacterial tonsillitis that is caused by streptococcus bacteria 
(4). Bacterial tonsillitis caused by Corynebacterium 
diphtheria, Neisseria gonorrhoeae, or Haemophilus 
influenzae is rare to occur. Transmission of the infection is 
happened due to airborne modes. These causes can be 
separated via a scoring system of the infection; however, 
Lab tools such as throat swabbing or rapid tests could be 
useful in confirming the causative agent (5). Every year, 
2% of patients (usually occurs in school children during fall 
and winter) visit the ENT doctors and/or health centers 
around the world for cases of tonsillitis (3,5,6). Tonsillitis 
is a self-limited condition that usually doesn’t need 
medication. For the p53 (a conserved gene that is linked to 
cancer as a 50% loss or mutation in this gene is found), 
chromosome 17p13.1 is considered as the spot for the 
presence of this genetic material that encodes for the 
production of its protein, p53 (7). Low levels of this gene 
product is present in the cells per normal status of these 
cells; however, increases in these levels are noticed when 
these cells are stimulated via DNA-damage-related signals 
leading via upregulation of this gene to either DNA repair 
or apoptosis processes that help in defending the human 
body against malignant cancers (8,9). Sometimes, increases 
in the levels of the protein encoded by p53 was found to be 
for increasing stabilization for different proteins, post-
translationally, such as heat-shock proteins (10,11). The 
goal of the current investigational research was focused on 
explaining the role of tumor suppresser protein (p53) 

during tonsillitis infection in children by studying the gene 
expression of the P53 gene in tonsil-tissue cells by a 
quantitative reverse transcription Real-Time PCR method 
(RT-qPCR) and histopathological changes of tonsillitis. 

MATERIALS AND METHODS 
Patient's specimens  
Here, 20-tonsil biopsy samples were collected from patients 
with tonsillitis more than 10 years of age in Al-Diwaniyah 
Teaching Hospital. These samples were placed in sterile 
collection tubes with DEPC. Then, the samples were 
transported to a laboratory and stored in deep freezing.  

Extraction of total RNA 
Extraction of the total RNA was made using Accuzol® kit 
(Bioneer, Korea) and with the relying on its protocol. 
Briefly, 100mg from each biopsy was used to start the 
extraction procedure. A NanoDrop (Thermofisher, USA) 
was employed to test the quality and the quantity of the 
total RNA extracted from the extraction process. DNAse 
was used to eliminate the remaining of genomic DNA 
using DNase I kit (Promega, USA) with relying on the 
protocol packed with this kit. 

Reverse transcription for cDNA production 
The process was generated using AccuPower® RocktScript 
RT PreMix kit (Bioneer, Korea) following its protocol. The 
conditions used for the reactions in a thermocycler were 
1hour at 50°C to do the cDNA-synthesis process and 5min 
at 95°C for the heat-inactivation process. 

RT-qPCR 
The P53GE quantification was made using the 2-∆∆CT Livak 
method)(12). The RT-PCR system (BioRad, USA) was 
employed via the use of SYBER Green dye qPCR master 
mix with relying on the quantification of the β-actin as a 
housekeeping gene (HKG) for the normalization process. 
Primers were designed using the primer3 plus web site. 
These primers are F: ATCCTCACCATCATCACACTGG 
and R: ACAAACACGCACCTCAAAGC to target a region 
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at 75bp of the p53 gene (NM_000546.5) and F: 
TCGTGCGTGACATTAAGGAG and R: 
TTGCCAATGGTGATGACCTG to target a region at 
133bp of the HKG (NM_001101.3). The master mixes 
were produced using AccuPowerTM 2XGreen Star qPCR 
kit (Bioneer, Korea) and relying on the protocol 
accompanied the kit. The conditions of the thermocycler 
for the reactions were 1 whole cycle for initial denaturation 
for 1h at 50°C, 40 cycles for (20s-95°C  Denaturation 
and 30s-60°C Annealing\Extension Detection), and 1 
whole cycle for 0.5s at 60 to 95°C for the melting step.  
 

RESULTS 
The results showed that the P53GE was slightly higher but 
not significant, 2.5-fold change and p>0.05, than that in 
normal tissues, figure 1.  
 

 
Figure 1: Fold change of the P53GE. There are increases 

but not significant. 
 
The histopathological changes demonstrated features such 
as hyperplasia, collagen fiber aggregation, erosions, 
necrosis, and hypertrophy, figure 2 (A, tonsillitis, and B, 
normal tonsil). 

 

 
A 

 
B 

Figure 2: A. The histopathological changes in tonsillitis 
demonstrated features such as hyperplasia, collagen fiber 

aggregation, erosions, necrosis, and hypertrophy (200X and 
H&E stain). B. Normal tissues of a tonsil (200X and H&E 

stain). 
 

DISCUSSION 
The tonsil is considered as an important tissue for 
immunity generation and protection. At ages of 6 to 7 years 
old, the tonsils are large in size with acquiring immunity 
that decreases in size after these ages (13). Low levels of 
this gene product is present in the cells per normal status of 
these cells; however, increases in these levels are noticed 
when these cells are stimulated via DNA-damage-related 
signals leading via upregulation of this gene to either DNA 
repair or apoptosis processes that help in defending the 
human body against malignant cancers (8,9). Sometimes, 
increases in the levels of the protein encoded by p53 was 
found to be for increasing stabilization for different 
proteins, post-translationally, such as heat-shock proteins 
(10,11,14). This study was focused on the overexpression 
of the p53 gene in samples from tonsillitis tissues as benign 
lymphadenitis compared with adjacent normal tissue 
samples, and the results showed that the P53GE was 
slightly higher but not significant, 2.5-fold change and 
p>0.05, than that in normal tissues. It has been shown that 
p53 could be detected relying on the p53 protein-other 
protein stabilization process (15). Some increases of the 
expression of p53 were detected in some patients that might 
have been due to upper respiratory tract viral infection such 
as human herpesvirus 8 and human papilloma viruses (16). 
It has been also demonstrated that there is negative 
regulation of NF-κB and the p53. Many of the studies 
indicate that there are changes of histopathological features 
that occur associated with tonsillitis-like conditions. This 
agrees with (17,18) who detected the same 
histopathological changes recorded in the current report 
such as necrosis and hyperplasia. These results match up 
with (19) who found that lymphoid follicles were affected 
by hyperplasia and hypertrophy. Microhemorrhages, 
hematic extravasations, and collagen fiber aggregation 
were recognized as this agrees with (20) who detected 
using the histological diagnosis that the conditions were 
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chronic tonsillitis at 16.6%, follicular tonsillitis at 38.3%, 
chronic supportive tonsillitis at 16.6%, lymphoid 
hyperplasia at 30.0%, and lymphoma at 1.0%. In 
conclusion, there is no activation of the p53 expression 
levels in the affected tonsils during tonsillitis. P53 gene 
expression was slightly higher but not significant than that 
in normal tissues that might have been due to upper 
respiratory tract viral infection. 
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