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Introduction  

Humans possess a protein designated toll-like receptor 10 

that is encoded by the TLR10 gene. This protein 

corresponds to the TLR family, which is vital for the 

detection of pathogens and activation of innate immunity 

(Jiang et al. 2016, Vijay 2018). TLRs exhibit both 

functional and structural similarities and are thoroughly 

conserved from Drosophila to humans (Fore et al. 2020). 

They mediate the manufacture of cytokines that are 

necessary for the emergence of effective immunity and 

have the capacity to recognize pathogen-related molecular 

patterns (PAMPs) expressed on infectious pathogens (Su 

et al. 2021, Gaglia 2021, Muhamad et al. 2023). Among 

the TLR family, TLR10 is distinctive because it has anti-

inflammatory properties rather than a pro-inflammatory 

activity. In light of their distinctive characteristics and 

effect on public health, influenza viruses A and B have 

become significant subjects for exploration. As evidenced 
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ABSTRACT 

The toll-like receptors (TLRs) is essential for innate immunity. The objectives 

of the present investigation were to identify the critical function of TLR10 with 

influenza A and B. The level of TLR10 was determined in 60 patients and 30 

controls. The level of TLR10 in patients was lower than control (573.5 pg/ml 

vs. 1479 pg/ml), p-value 0.0001. An excellent test for predicting TLR10 as a 

risk factor in patients with influenza is receiver-operating characteristic (ROC) 

curve assessment. Patients with progressive disease can be distinguished from 

others by having a level of less than 987 pg/ml (Area under the curve = 0.903; 

95% Confidence interval = 0.831 − 0.974; p < 0.0001; Sensitivity = 88.3%; 

Specificity = 86.7%). There is appositive correlation between viral load and 

TLR10, and the decrease level of TLR10 was more likely to have a severe 

infection and a progressive illness (patient vs. HC; OR = 35.41, 95% CI = 7.77-

161.32, p < 0.001). The median level was 626.5 pg/ml in influenza-like illness 

(ILI) as opposed to 417.5 pg/ml in severe acute respiratory infection (SARI), p 

= 0.00.1. To sum up, TLR10 could serve as a biochemical indicator for the 

severity of the sickness. Poorer outcomes in influenza patients are correlated 

with lower levels of TLR10, indicating that it may be utilized to inform 

treatment strategies and assess prognosis. Increasing our understanding of 

TLR10 in influenza infections is crucial for generating novel therapies that 

improve patient outcomes. 
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by the 2009 H1N1 pandemic, influenza A has been proven 

to possess the tendency to unleash pandemics partly 

because of its capacity to undergo antigenic drift and shift, 

which allows it to elude current immunity and produce 

different strains that may result in extensive outbreaks 

(Hess et al. 2017).    

         Due to mutation modifications in its lineages, 

predominantly B/Yamagata and B/Victoria, influenza B 

spawns’ seasonal epidemics and necessitates yearly 

vaccine updates, while usually exhibiting milder 

symptoms. Designing effective vaccines and treatments 

demands an understanding of the distinct immune 

responses triggered by both viral types (Govindaraj et al. 

2010). There are many viruses causes ILI and SARI such 

as Coronaviruses and RSV but in the current study we 

focused on ILI and SARI that causes by influenza virus 

only. Much research has been carried out on TLR10, but 

just a few studies have examined the relationship between 

TLR10 and influenza types A and B (Atiyah et al.2022, 

Atiyah et al. 2023). Addressing the functional the intricate 

details of TLR10 in connection with influenza infections 

is a prerequisite for researching any potential therapeutic 

implications, which is the goal of the current employment. 

There may be innovative ways that could improve medical 

results for those having severe influenza infections and the 

issues that they cause by emphasizing this receptor or the 

pathways that are closely regulated by it. 

 

Materials and Methods  

Study population 

The specimens were picked throughout November 

and December 2023 from various public hospitals. Swabs 

of the nasal area and blood donations from 60 patients 

have been included in the present study, together with 30 

healthy controls. Nasal swabs from people experiencing 

H1N1 symptoms were collection during the first ten days 

of symptom onset, cleaned, marked, and placed inside 

screw-capped canisters with viral transport media (VTM) 

to maintain viral survivability while being transported to a 

lab for examination. Before the test, the collected 

specimens (swab and serum after separation) were 

securely stored at -70℃. Diabetes, sexual orientation 

(male and female), and age category have been employed 

to stratify the participants and controls. likewise, 

volunteers who were assigned to groups for age and 

gender, such as prospective blood donors and health care 

providers, the Healthy Control sample were also free of 

autoimmune and neurological disorders. ILI and SARI 

which are caused by influenza virus are two distinct patient 

categories. 

 

 

 

 RNA extraction 

 All samples were selected for extraction of RNA to 

distinguish viruses of influenza (type A and B) by using a 

special kit: QIAamp Viral RNA Mini Kit (GmbH, Hilden, 

Germany). 

 

rRT-PCR procedure  
The samples were established for influenza (A and B) 

by rRT-PCR with CDC Influenza Virus Real-Time RT-

PCR A/B Typing Panel kit (Atlanta, USA). By using Super 

Script III platinum one step RT-PCR kit (Ivitrogen, USA) 

the Master mix was prepared. RT/Platinum TM Taq mix, 

0.5 µl of each primer and probe (40 µM conc. for each 

primer and 10 µM conc. for probe), 5.5 µl of PCR water, 

0.5 µl Rox dye (1/10 dilution), and 5 µl of the specimen 

RNA template were across the samples, which included 

nasal and throat swabs and were obtained for routine viral 

diagnostic screening. 

Applied Biosystems' rapid 7500 Real-Time PCR 

machinery was employed for the detection and 

amplification in the technique outlined below: Initial 

denaturation at 95°C for 2 minutes, RT step activation at 

50°C for 5 minutes, and 45 cycles of 95°C for 3 seconds 

and 55°C for 30 seconds are then performed. Using the 

CDC Influenza Virus Real-Time RT-PCR Subtyping 

Influenza A(H3/H1pdm09) Panel kit (Atlanta, USA), 

samples that screened positive for influenza were subtyped 

utilizing the master mix and RT-PCR thermal profile as 

previously stated (Aufi et al. 2020).  

 

Immunoassay for TLR10 

As recommended by the manufacturer, serum TLR10 

levels were checked using a sandwiched ELISA kit 

designed and manufactured by SunLong Biotech, China 

(Catalogue Number: SL3278Hu). The examination has a 

sensitivity of 1 ng/L and a detection range of 5 ng/L to 150 

ng/mL. 

 

Statistical analysis 

Significant distinctions were defined by percentage 

and number, and the categories of variables were assessed 

using the two-tailed Fisher's exact test. The Shapiro-Wilk 

and Kolmogorov-Smirnov tests were used to check for 

normality in continuous data. The nonparametric variables 

(skewed) were expressed using the median and 

interquartile range. The Mann-Whitney U test was 

performed to determine if there were significant 

differences. These graphics and analyses were created 

using IBM SPSS Statistics 27.0 (Armonk, NY: IBM 

Corp.) and GraphPad Prism version 10.0 (San Diego, 

California, USA). Using the G*Power program (version 

3.1.9.7), the sample size's power was calculated. 

Spearman's rank-order correlation was employed to 
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ascertain the correlation coefficient between TLR10 and 

the blood indicators. In this investigation, ROC curve 

analysis was employed based on the median of TLR10. 

This approach provides the cut-off value, sensitivity, 

specificity, area under the curve (AUC), and 95% CI. 

 

Results  

The median level of TLR10 among participants was less 

than that in healthy volunteers (573.5 pg/ml vs. 1479 

pg/ml), with a p-value of not more than 0.0001, illustrated 

in figure 1. 

 

Fig 1. Scatter dot plot of TLR10 levels in patients with 

influenza virus and healthy controls. The median and 

interquartile range (IQR) are indicated by horizontal 

and vertical lines, respectively. p: the probability of 

the Mann-Whitney test between continuous variables 

(p <0.0001). 

 

The receiver operating characteristic (ROC) analysis 

of TLR10 in influenza type A and type B patients 

compared to healthy controls is demonstrated in figure 2. 

People with advancing illness may be recognized through 

a TLR10 level below 987 pg/ml (Area under the curve = 

0.903; 95% Confidence range = 0.831 − 0.974; p < 0.0001; 

Sensitivity = 88.3%; Specificity = 86.7%).  

Figure 3 exhibits the frequency of TLR10 in patients 

and healthy controls (HC) who participate in the high- and 

low-production groups (> and ≤ median, respectively). A 

large proportion of individuals with low TLR10 levels 

listed below the median were more likely to have 

progressive sickness and severe infection (SARI) (patient 

vs. HC; OR = 35.41, 95% CI = 7.77-161.32, p < 0.001), 

according to an unadjusted logistic regression modeling. 

 

 

 

Fig 2. ROC curve analysis of TLR10 in patients with 

influenza type A and B versus Healthy controls. A 

TLR10 level of less than 987 pg/ml can distinguish 

patients with progressive disease (Area under the 

curve = 0.903; 95% Confidence interval = 0.831 − 

0.974; p < 0.0001; Sensitivity = 88.3%; Specificity = 

86.7%). 

  

Fig 3. Frequency of high- and low-production groups 

(>and ≤median, respectively) of TLR10 in patients 

and healthy controls (HC). Logistic regression 

analysis (unadjusted) revealed that most participants 

with low TLR10 levels ≤ the median were more likely 

to have severe infection (SARI) and progressive 

disease (patient vs. HC; OR = 35.41, 95% CI = 7.77-

161.32, p < 0.001). 
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Table 1 Median levels of TLR10 stratified according to characteristics of patients with influenza virus types A and B 

and healthy controls 

 
TLR10 median (IQR); pg/mL 

Characters 
Control (no.30) Patient (no. 60) 

1544.4 (1105.9–1758.7) 

1392.5 (1072.3–1647.8) 

1465.6 (752.2-1629.3) 

585.6 (427.4–832.5) 

556.9 (450.8–644.7) 

611.4 (472.1-926.4) 

30-40 

41-50 

51-≥ 60 
Age group 

0.519 0.356 p-value 

1595.9 (1023.4–1679.2)  

1314.2 (1080.6–1644.4) 

696.2 (517.5-933.2)  

533.8 (453.1–640.2) 

Male 

Sex Female 

0.582 0.036 p-value 

NA  

626.5 (538.7-926.4) 

417.5 (378.1-517.5) 

ILI 

Severity SARI 

< 0.001  p-value  

NA 

578.1 (471.3-868.9)  

517.5 (460.7-628.1)  

A 

Type B 

0.434 p-value 

NA: non-applicable; IQR: Interquartile range; p: Mann-Whitney U test and Kruskal-Wallis test probability. 

 

 

TLR10 and Ct value (cycle number of threshold), an index 

of the viral burden in individuals infected with influenza 

virus types A and B, have a positive relationship, as seen 

in Figure 4. 

 

Fig 4. Scatter plot Spearman rank-order correlation 

coefficient (rs) for analysis between TLR10 level and 

Ct value (cycle number of threshold) as an indicator 

for viral load in patients with influenza virus type A 

and B. 

 
As monitors for pathogen-associated molecular patterns 

(PAMPs) and damage-associated molecular patterns 

(DAMPs), toll-like receptors (TLRs) are critical proteins 

in the innate immune system (Lee et al. 2014, Mourits et 

al. 2020). TLRs, which came to light in the late 1990s, 

contribute to determining the presence of various 

pathogens, such as bacteria, viruses, and fungi. Even 

though they tend to accumulate on immune cells like 

dendritic and macrophage cells, they could additionally be 

expressed on non-immune cells (Fore et al. 2020, Han et 

al. 2022). 

     The median concentration of TLR10 in patients is 

considerably lower than in healthy controls, as displayed 

in Figure 1. There for we expect that TLR10 is a protective 

factor against the disease. The host immune mechanism 

and viruses engage in an exceedingly complex manner. 

TLRs play important role in stimulation of immune 

response and discovering viral components. As well as 

increases cytokine, which is necessary for defenses against 

virus, Also Proteins of virus and RNA boosts transcription 

of TLR10 and activate signaling pathways to release 

cytokines (Lee et al. 2014). Many studies show that 

TLR10 can related with other receptors in immune system 

such as TLR2 and TLR10 could bind to activate reactions 

to particular pathogen-associated chemical patterns (Raj et 

al. 2014). 

      These interactions show the role of receptors in 

immunological signaling (Gambadauro et al. 2024). Many 

studies show that TLR10 might stimulate inflammatory 

response by inhibited production of pro-inflammatory 

cytokines via TRIF-dependent and MyD88-dependent 

pathways. TLR10 play important role in avoiding damage 

of tissue and keeping homeostasis through balancing 

between pro- and anti-inflammatory signals (Kayesh et al. 

2024). 

      The ROC curve analysis of TLR10 in influenza type A 

and type B patients contrasted with healthy controls is 

displayed in Figure 2; the analysis yielded 88.3% 

sensitivity and 86.7% specificity. TLR10 was therefore an 



 

 

 

Ghazzi et al. 2025                                                                                                              Microbial Biosystems 10(4)-2025 

 

153 

ideal biomarker for the infection's progress. Figure 3 

shows the frequency of TLR10 groups with high and low 

production in patients and healthy controls (HC). The 

overwhelming majority of subjects with low TLR10 levels 

below the median were more likely to develop progressive 

illness and severe infection (SARI), as determined by 

unadjusted logistic regression analysis. TLR10 is regarded 

as a protective factor; ROC analysis illustrates that it is an 

adequate marker for predicting a patient's immunological 

response, and 93.3% of HC had a high concentration of 

TLR10. 

       The median level of TLR10 was greater in controls 

compared to patients of all age groups, and additionally in 

men relative to females, according to this study. According 

to research, immune-senescence compromises 

immunological responses in older persons, specifically 

those 60 and a bit older, which makes them particularly 

vulnerable to devastating influenza complications than 

younger people. Strategies for treatment have to take into 

account the distinctions in immunological responses 

between both genders. Research suggests that hormonal 

elements, especially estrogens, which affect 

immunological responses, are primarily responsible for 

the disparities between males and females (Klein et al. 

2010). Also, investigating the immune responses of 

various demographic groups to influenza may help 

understand why specific individuals are more susceptible 

or have serious consequences - variables including age, 

gender, health, and prior exposure influence TLR 

activation and immunological responses.   

       likewise, our findings revealed that the median level 

of TLR10 differed across influenza type A and type B, as 

well as between ILI and SARI. Among the TLR family, 

TLR10 is distinctive in that it has an anti-inflammatory 

function rather than a pro-inflammatory one. As a result, 

SARI receives harsher treatment than ILI in these research 

results. Compared to less virulent strains like H1N1, one's 

response to viral infection is especially increased when 

dealing with highly pathogenic strains like H5N1, 

indicating that distinct influenza virus subtypes may 

activate TLR10 through various pathways or intensities 

(Feys et al. 2022, Sartorius et al. 2021). 

       TLR10 and Ct value (cycle number of threshold), an 

indicator of viral load in individuals infected with 

influenza virus types A and B, have been demonstrated to 

correlate positively (Maeh & Fadhil 2025). This study 

observed that viral load had a negative association with 

TLR10 level, and Ct value (viral load negatively 

associated with CT) was positively correlated with TLR10 

level. Therefore, the releasing TLR10 with viral load lead 

to decrease of viral growth, so TLR10 used as a protective 

factor. The size of sample, the time of sample assembly 

and virus strains affected the results of research. 

Conclusion  
We believe that TLR10 can be used as biomarker, 

protective factor as well as in the treatment of disease. 

TLR10 ligands play important role in immunity against 

virus and decrease inflammation. 
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