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Abstract

Background: Tonsillitis is a common and widespread disease in children. It is related to the immunity of persons, so a group of people 
with tonsillitis was studied and the immunity associated with tonsillitis was studied by studying some immunological parameters. 
Objective: The aim of this study was to measure the level of calprotectin and ficolin-1 in patients and compared with healthy control. 
Materials and Methods: During the period from March to October, a total of 150 patients were collected from Al-Hindia General 
Hospital (ear, nose and throat [ENT] unit) (n = 150 blood samples, n = 150 swab samples), and samples were also collected as 50 
control samples. The whole blood sample was collected from each participant, noting that the sera and swab were used to determine 
ficolin-1 and calprotectin concentration by enzyme-linked immunosorbent assay kit (BT LAB) Bioassay Technology Laboratory (Cat. 
No. E4010hu) China. Results: There are variable concentrations of ficolin-1 among patient groups. A significant increase at P < 0.05 
concentration of ficolin-1 in mucosal patients in comparison with control at the mean ± SD (4.13±1.29), whereas A  significant 
increase at P < 0.05 concentration of ficolin-1 in systemic patients in comparison with control at the mean ± SD (4.13 ± 1.29). There 
are variable concentrations of calprotectin among patient groups. A significant increase at P < 0.05 concentration of calprotectin 
in mucosal patients in comparison with control at the mean ± SD (1.00 ± 0.00), whereas nonsignificant at P < 0.05 concentration 
of calprotectin in systemic patients in comparison with control at the mean ± SD (7.96 ± 5.85). Conclusion: Signification increasing 
in immunological parameters was shown in the healthy control compared with serum and swabs of ficolin-1. Significant increase in 
serum and swab compared with healthy control.
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Introduction
Tonsillitis is an infection of the tonsils in the pharynx. 
Tonsillopharyngitis is the word most frequently used 
because inflammation typically affects both the lingual 
and adenoid tonsils. Tonsillitis is a common condition 
that can be caused by viruses or bacteria, particularly 
in children.[1] Numerous organisms, including bacteria, 
viruses, yeast, fungus, and parasites, can cause tonsil 
inflammation. Some of these infectious organisms are 
naturally present in the oropharynx, while others are 
external pathogens. Since the oropharynx is colonized by 
numerous organisms, some illnesses are polymicrobial, 
which can be seen in infections that combine anaerobic 
and aerobic bacteria.[2]

The complement system was crucial in the host’s defense 
against contagious pathogens because it could encourage 

leukocyte recruitment, opsonization of immune 
complexes and pathogens, and cytolysis. Multiple pattern-
recognition molecules (PRM)—ficolins, mannose-binding 
lectin (MBL), and collectin (CL-K1)—along with the 
MBL/ficolin-associated serine proteases—which play a 
crucial role in recognizing the glycoproteins on the surface 
of the pathogen—activated the lectin pathway, a crucial 
pathway of the complement system.[3-5] Humans have 
three different kinds of ficolin, which are innate immunity 
PRM. These are ficolin-1 (M-ficolin), ficolin-2 (L-ficolin), 
and ficolin-3 (H-ficolin).[6]
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Ficolin-1 is primarily released by monocytes and 
neutrophils and is encoded by the FCN1 gene on 
chromosome 9q34. The FCN2 gene, which is found at 
chromosome 9q34 and encodes ficolin-2, is primarily 
produced by hepatocytes and secreted into the blood 
system. Numerous academics have examined the 
relationship between FCN gene polymorphism and 
numerous autoimmune, inflammatory, and infectious 
illnesses in recent years.[7,8]

Calprotectin makes up 60% of the cytosolic protein in 
neutrophils and, to a lesser degree, in monocytes and 
macrophages, which are present in various body fluids 
such as plasma, urine, cerebrospinal fluid, feces, saliva, 
and synovial fluid. The metabolic processes of cell 
differentiation, immune control, tumorigenesis, apoptosis, 
and inflammation are all impacted by calprotectin. The 
protein calprotectin, which is thought to be a favorable 
acute-phase protein, is important during inflammation. 
It supports chemotaxis and, as a damage-associated 
molecular pattern protein, is linked with the innate 
immune response. It induces the expression of cell 
receptors involved in migration, adhesion, and neutrophil 
phagocytosis.[9]

Materials and Methods
The tonsillitis swab samples and blood were typically 
taken from 200 individuals, including 50 healthy controls 
and 150 patients with clinically confirmed tonsillitis (70 
females and 80 males) age range (1–75  years). Between 
March 2022 and October 2022, these patients visited the 
ear, nose and throat (ENT) department at Al-Hindia 
General Hospital, where a tonsillitis swab was collected 
using a sterilized cotton swab from the infected region.

The whole blood sample was collected from each 
participant, noting that the sera and swab were used 
to determine ficolin-1 and calprotectin concentration 
by enzyme-linked immunosorbent assay (ELISA) kit 
(BT LAB) Bioassay Technology Laboratory (Cat. No. 
E4010hu) China.

Results

Immunological study
Ficolin-1 concentration
Ficolin-1 was estimated by using ELISA, which was used 
for quantification of human ficolin-1. The results of 
this test were calculated by using the standard curve fit 
equation. Mean ± SD of ficolin-1 concentration in the 
serum of patient was 2.99 ± 0.79 pg/mL, while control 
was 4.13 ± 1.29 pg/mL with a high significantly increased 
at P value <0.05. Also in mucosal ficolin1 concentration 
was higher 2.98 ± 0.52 pg/mL compare with control 
5.77 ± 0.61 pg/mL and give increase in P value < 0.05 as 
shown in Table 1.

There are variable concentrations of ficolin-1 among 
patient groups. A  significant increase at P  <  0.05 
concentration of ficolin-1 in mucosal patients in 
comparison with control at the mean ± SD (5.77 ± 2.1), 
whereas a significant increase at P < 0.05 concentration of 
ficolin-1 in systemic patients in comparison with control 
at the mean ± SD (4.13 ± 1.29) [Table 1].

Table 2 shows the concentration of ficolin-1 (systemic 
and mucosal) increased in control groups compared with 
patients that are significant in all groups.

2-Calprotectin concentration
Calprotectin was estimated by using ELISA, which was 
used for the quantification of human calprotectin. The 
results of this test were calculated by using a standard curve 
fit equation. Mean ± SD of calprotectin concentration in 
the serum of the patient was 12.13 ± 59.11 pg/mL, while 
control was 7.96 ± 5.85 pg/mL with nonsignificantly in P 
value < 0.05. Also in mucosal Calprotectin concentration 
was higher 6.55±1.3 pg/mL compare with control 
2.36±0.02 pg/mL and give significantly increase in P value 
<0.05 as shown in Table 3.

There are variable concentrations of calprotectin 
among patient groups. A significant increase at P < 0.05 
concentration of calprotectin in mucosal patients in 
comparison with control at the mean ± SD (1.00 ± 0.00), 
whereas nonsignificant at P  <  0.05 concentration of 
calprotectin in systemic patients in comparison with 
control at the mean ± SD (7.96 ± 5.85) [Table 3].

Table 4 compared each group of patients with matched age 
groups of control. The results appeared the concentration 
of calprotectin (systemic) in control were higher than in 
patients in group 1 and group 2, while in group 3 and 
group 4, the concentrations of calprotectin in patient were 
higher the in control, the concentration of calprotectin in 
(mucosal) the patient was higher than control in all groups 
but nonsignificant in all groups for systemic and mucosal.

Discussion
A number of cells produce ficolins (ficolin-1 by neutrophils, 
monocytes, and in bone marrow; ficolin-2 by hepatocytes; 
ficolin-3 by hepatocytes, alveolar type II pneumocytes, 
and ciliated bronchial cells). They are in the blood and 

Table  1: Concentration of ficolin-1 pg/mL in tonsillitis 
patients and control

Ficolin-1 (pg/mL) No. Mean ± SD P-value 
Patients (serum) 150 2.99 ± 0.79 0.000**

Control 50 4.13 ± 1.29

Patients (swab) 150 2.88 ± 0.52 0.000**

Control 50 5.77 ± 0.61
**P <  0.01 (highly significant)
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support the overall immune reaction. Additionally, 
ficolin-1, which is linked to pulmonary macrophages, and 
ficolin-3 play a local role in the respiratory system.[10]

Ficolin-1, also known as M-ficolin, binds to certain 
respiratory pathogens, such as Staphylococcus aureus, 
Streptococcus pneumoniae, Micobacterium tuberculosis, 
Pseudomonas aeruginosa, and Aspergillus fumigatus.[11]

The current research, which disagrees with,[3] found that 
serum ficolin-1 levels were lower in patients with systemic 
lupus erythematosus than in healthy controls and that 
these levels were negatively correlated with disease activity.

Calprotectin (CP), a calcium- and zinc-binding heterodimer 
of 36.5 kDa size that is primarily produced in neutrophils 
and has significant extracellular activity, is made up of 
two heavy (MRP14) and one light (MRP8) S100 family 
proteins that are involved in extracellular signaling.[12] 
Antibacterial, apoptosis-inducing, and chemotactic 
activities are just a few of the many roles that CP plays.[13] 
CP can be used as an inflammatory marker in pediatric 
illnesses, and fecal calprotectin is a noninvasive, objective 
test that reflects various pathological processes that occur 
in patients’ intestines.[14] While serum calprotectin (SCP) 
may be a sensitive nonspecific inflammatory measure in a 
number of pediatric conditions.[15]

Similar to[16] the current research found that asthmatic 
patients’ SCP levels were significantly higher than those 
of healthy controls and tended to be higher than those 
of people with chronic obstructive pulmonary disease 
patients. Patients with noncystic fibrosis bronchiectasis, 
a disease marked by recurrent respiratory infections 
reflected in primarily neutrophilic airway inflammation, 
had SCP levels that were even higher. SCP levels in our 
asthmatic community were unaffected by gender, age, 
smoking status, atopic status, or asthma onset. There was 
a significant positive correlation and positive correlating 

tendency between SCP levels and sputum neutrophil 
percentages, respectively, in both asthmatic subgroups with 
either neutrophilic or eosinophilic airway inflammation, 
supporting earlier findings. Similar findings were made 
by,[17] who discovered that patients with Behcet’s syndrome 
had substantially higher serum levels of calprotectin 
than patients with viral infections and healthy controls. 
Additionally, compared to the standard biomarkers, the 
initial SCP levels showed improved diagnostic precision for 
the bacterial etiology of sepsis. Despite the fact that both 
protein levels significantly dropped over the course of the 
research, the WBC count returned to normal more quickly. 
Adults with various bacterial infections, such as typhoid 
fever, tuberculosis, acute melioidosis, sepsis complicating 
surgery, and secondary bacterial infection after trauma, 
had already been discovered to have elevated calprotectin 
concentrations in the blood,[18,19] whereas not agreement 
with[20] found that there was no difference in serum level of 
calprotectin in asthmatic children and healthy controls.

Calprotectin is used in the diagnosis of respiratory infections, 
and studies[21] show that it performs better than procalcitonin 
(PCT) and heparin-binding protein at differentiating 
bacterial and Mycoplasma respiratory infections from viral 
illnesses. Our findings are supported by findings from other 
research that procalcitonin has a limited clinical utility in the 
diagnosis of bacterial pneumonia.

The increase in calprotectin observed in sepsis[9,18] and 
other inflammatory conditions with neutrophil activation, 
such as appendicitis, sinusitis, and infections of prosthetic 
joints, is consistent with the response of calprotectin to 
bacterial respiratory infections.[22-25]

Conclusion

1.	 Signification increasing of immunological parameters 
was shown in healthy control compared with serum 
and swabs of ficolin-1.

2.	 Significant increase in serum and swab compared with 
healthy control.
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Table 2: Prevalence of ficolin-1 among age group

Parameter Age Patient (systemic) Control (systemic) P value Patient (mucosal) Control (mucosal) P value 
Ficolin-1 1–14 3.61 ± 1.2 4.09 ± 1.3 0.000** 2.75 ± 0.6 5.77 ± 2.1 0.000**

 15–29 2.92 ± 0.7 4.09 ± 1.3 0.000** 3.05 ± 0.8 5.77 ± 2.1 0.000**

 30–44 2.63 ± 0.3 4.09 ± 1.3 0.000** 2.99 ± 0.5 5.77 ± 2.1 0.000**

 <45 2.64 ± 0.2 4.09 ± 1.3 0.000** 2.74 ± 0.2 5.77 ± 2.1 0.000**
**P <  0.01 (highly significant)

Table  3: Concentration of calprotectin pg/mL in tonsillitis 
patients and control

Calprotectin (pg/mL) No. Mean ± SD P-value 
Patients (serum) 150 12.13 ± 2.3 0.620

Control 50 7.96 ± 1.05

Patients (swab) 150 6.55 ± 1.3 0.000**

Control 50 2.36 ± 0.02
**P <  0.01 (highly significant)
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Table 4: Prevalence of calprotectin among age group

Parameter Age Patient (systemic) Control (systemic) P value Patient (mucosal) Control (mucosal) P value 

Calprotectin 1–14 7.16±1.5 6.14±1.1 0.000** 6.18±1.4 2.16±0.3 0.000**

15–29 7.67±1.1 6.18±1.4 0.000** 5.16±1.9 3.32±0.8 0.000*

30–44 11.67±3.3 8.22±0.8 0.000** 9.15±1.1 3.21±0.2 0.000**

<45 11.46±2.4 9.15±1.1 0.000** 7.77±1.2 2.99±0.1 0.000**
*P value < 0.05 (significant)
**P value < 0.01 (highly significant)


