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Abstract 

Since 2011, there have been epidemics of respiratory infection in Iraq's laying hen farms, including 

hemorrhage tracheitis, which closely resembles laryngotracheitis and exhibits symptoms such as 

symptoms and lesions, respiratory issues, and swelling. Infectious laryngotracheitis (ILT) in layers hen 

farms in Iraq had to be molecularly identified and determined, together with viral load and innate 

immune responses of gene transcription (INF-γ, IL1, IL6, and IL10). A total of 40 samples 20 trachea 

and 20 lungs were taken from various suspect contaminated layer flocks of Iraqi farms (age: 33 weeks). 

Real-time PCR results showed that 10 samples from both tissues tested positive for the ILT virus. The 

highest viral load, 5.52×10
3
 copies/L viral nucleic acid, was found in tracheal tissue at 7 dpi, whereas 

the lowest viral load, 1.65×10
3
 copies/L viral nucleic acid, was found in lung tissues. At 3 and 7 days 

after infection, the expression of INF-γ, IL1 and IL6 was significantly higher there in tracheal tissues 

(P≤0.05) than in the lung tissues, indicating a down regulation of these three molecules. In both organs 

at the same time, there was no up regulation of IL10. The findings of this study show that ILTv up-

regulates the transcription of several cytokines in the trachea, including INF-γ, IL1, and IL6, during 

various stages of the cytokine production process. 
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I. INTRODUCTION 

Chickens upper respiratory are susceptible to infectious laryngotracheitis (ILT) (Bagust et al., 2000), 

which is Descends to alpha herpesvirus infectious laryngotracheitis virus (ILTV; Gallid herpesvirus 1). 

(Devlin et al., 2006). This virus mostly affects the conjunctiva, nasal, and tracheal epithelium; 

symptoms typically include coughing, dyspnea, and ocular or nasal exudates. These clinical symptoms 

may be accompanied by a reduction in weight gain or egg production (Gowthaman, et al., 2020). ILTV 

can also enter the neurological system after lytic infection (Gowthaman, et al., 2020; Coppo et al., 

2018), where it creates a latent infection (Coppo, et al., 2013). Worldwide, ILTV has an impact on the 

poultry industry. Enzootic types of the illness can have high rates of morbidity (80%) and mortality 

(usually 10–20%), which decrease animal welfare and cause farmers to suffer large financial losses 

(Coppo, et al., 2018). An identifiable subset of cytokines and chemokines were immune response 

associate genes that had enhanced transcription during ILT infection (Lee, et al., 2010). Immune 

response associate genes that demonstrated enhanced transcription during ILT infection were a specific 

subset of cytokines and chemokines (Lee, et al., 2010). In response to microorganisms and antigens, 

immune system cells create cytokines, which play a role in controlling inflammatory and 

immunological reactions. They function by adhering to their cell surface receptor, and their biological 
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processes involve activating the target cell's genes, which may make immune cells more active or 

multiply (B-cells, T-cells, macrophages, and natural killer cells). One cytokine has the capacity to 

influence a variety of cell types, some cytokines perform many tas s, and some cyto ines promote the 

production of other cyto ines. Pro-inflammatory cyto ines generated by hens include interleu in (IL)-

1, IL-6, IL-8, and IL-18 (  bel, et al., 2003  Kaiser et al., 2003).  ogether with their pro-inflammatory 

effects, certain cytokines are also important for controlling and enhancing the adaptive immunological 

response of T helper (Th) cells. Cytokines are thought to be regulated by transforming growth factor 

(TGF) and IL-10. IL-2, INF-γ, IL-12, IL-15, IL-16, and IL-18 are type I (Th1) cytokines that support 

cell-mediated reactions. The cytokines IL-3, IL-4, IL-5, and IL-13 of type II (Th2) are supportive of 

humoral immune responses (Schat, et al., 2014). A single cytokine can have an impact on a variety of 

cell types. Cytokines can also serve many purposes, and some can encourage the creation of additional 

cytokines. Interleukin-1 (IL-1), IL-6, IL-8, and IL-18 from chickens are pro-inflammatory cytokines 

(  bel, et al., 2003  Kaiser et al., 2003). Together with their pro-inflammatory effects, certain 

cytokines are also important for controlling and enhancing the adaptive immunological response of T 

helper (Th) cells. Cytokines are thought to be regulated by transforming growth factor (TGF) and IL-

10. Type I (Th1) cytokines such as IL-2, INF-γ, IL-12, IL-15, IL-16, and IL-18 promote cell-mediated 

responses. The cytokines IL-3, IL-4, IL-5, and IL-13 of type II (Th2) are supportive of humoral 

immune responses (Heidari, et al., 2008). The primary approach for diagnosing viruses is DNA 

detection by real-time or conventional polymerase chain reaction (PCR) (Valones, et al., 2009, Schaad 

and Frederick, 2002). Due to its increased quickness, sensitivity, repeatability, and low danger of 

carryover contamination, real-time PCR has acquired widespread adoption (Habil et al., 2023). It has 

been demonstrated that ILTV real-time PCR assays are effective for detecting and quantifying ILTV 

DNA. This method allowed researchers to identify and quantify the amounts of ILTV DNA present in 

the tissues of hens that had been exposed to the virus at various points in time and in clinical instances. 

In this study, the innate immune profile, singing, and lesions provide additional information about the 

interaction between the ILT and the host. 

II. MATERIALS AND METHODS 

Ethical approve 

The regulations of the vice president's office for research at the Universities in Diyala and Baghdad 

were followed when collecting data from all laying hen farms using specialized tools and practicing 

veterinarians. 

Sample collections 

A total of 40 samples 20 trachea and 20 lungs were taken from various suspect contaminated layer 

flocks of Iraqi farms (age: 33 weeks). Several farms are dealing with nasal discharge, conjunctivitis, 

reduced egg production, gasping, coughing, expectorating bloody mucus, and severe dyspnea that 

could cause asphyxia. 

Histopathological changes 

Microscopic examinations of upper trachea sections stained with H&E and taken at 3 and 7 days after 

the ILT infection samples (Fischer, et al., 2004). 

DNA extractions and real-time PCR 

Using the follow the manufacturer for the TIANamp Gdna Kit, genomic DNA of the ILTV was 

extracted from tissues that had been obtained and were infected (the trachea and the lungs) 

(TIANGEN, Beijing, China). The LightCyclerR480 was used to carry out the real-time PCR (Roche 

Diagnostics GmbH, Mannheim, Germany). The primers (5'TTCCGAGATCGAAGAAGTGAG 3'; 

5'ACTCTGGTGGTGGCAAGTATCCTGT 3') were created to amplify a 567 bp segment in 

accordance with the consensus sequence of the gB gene (Zhao, et al., 2013). 
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Host cell mRNA and ILTV transcripts quantitation 

In order to extract DNA for PCR analysis from the specimen's infected tissues, a pair of gB 

Forward/Reverse primers based on the ILTV gB gene were used. Primer sets for cytokine and ILTV 

mrna quantification IFN- and IL-6 (Kaiser et al., 2003) amplification primers have been used in the 

past. IL-1 and IL10 cytokine and amplification primers were previously disclosed (Ecco, et al., 2011; 

Rue, et al., 2011) (Tab. 1). The expression of fold changes for each cytokine transcript for tissues was 

estimated using the method CT = (CT target -actin) (Al—Hyali et al., 2021). Previously published 

strategies for the internal standard -actin's amplification (Ecco, et al., 2011). 

Table 1 contains the primers used to quantify the expression of the cytokine mRNAs.

 
Statistical analysis 

Apollo 7 was employed to conduct the data's data analysis (GraphPad, Software Inc. 

San Diego, CA, USA). 

 

III. RESULTS AND DISCUSSIONS 

Clinical pathology   

Five to twelve days after infection, laying hens exhibited symptoms such as gasping, rattling, coughing 

up bloody mucoid exudate, and elongation of the neck during inspiration. In laying flocks, decreased 

productivity can play a variety of roles. Birds with the condition are anorexic and inactive. Edema of 

the conjunctiva, nasal turbinates, sinuses, larynx, and trachea are among the lesions. The tracheal 

mucosa may exhibit mucoid exudate and noticeable congestion. Furthermore, bleeding of the trachea's 

mucosal surfaces is frequently observed. The findings of tracheal tissues' 3 dpi histopathology revealed 

the production of syncytial cells with light deciliation and a number of intranuclear inclusion bodies 

(Fig 1). 
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Figure 1. (A, B, C); Trachea of a broiler chicken presenting edema, congestion, and 

hemorrhage of the mucosal surfaces. Collected trachea at 3 dpi displaying syncytial cell 

development and many intranuclear inclusion bodies (H & E 10X). 

The examination of real-time PCR (viral load) revealed highly significant (P≤0.05) rates of infection in 

tracheal tissues, which were 5.52×10
3
 copies/ L at 3 dpi and 2.542×10

3
 in the heart. The lowest 

virologic values were found in the lung (1.65×10
3
) despite the fact that the viral load in tracheal tissues 

at 7 dpi was 2.39×10
3
 copies/ L. 
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Fig.2: PCR analysis of ILTV DNA copies (viral load) in tracheal and lung tissues at 3 

and 7 days after infection. 

In contrast the lung tissue, which showed down regulation at the same time, the results of (INF-γ, IL1, 

and IL6) mRNA gene expression at 3 days showed a highly significant upregulation (P≤ 0.05) in 

tracheal tissue. In compared to the lung, which has the lowest gene expressions, the trachea showed a 

marginally significant (P≤0.05) upregulation of these genes expression in tracheal tissue at 7 days. All 

tissues did not exhibit an increase in IL-10 during that time (Figure). 

 
Fig. 3: Gene expression of cytokines transcripts mean fold changes (A:INF-γ, B:IL1, C:IL6 

and D:IL10) in tracheas and lung at 3- and 7-days post infection. 

 

Lesions and symptoms were perfect for ILT spontaneous infection, as previously documented 

(Preis, et al., 2013). This virus mostly affects the ocular, nasal, and tracheal epithelium; symptoms 

typically include coughing, dyspnea, and ocular or nasal exudates these clinical manifestations in 

laying hens can be accompanied by decreased weight gain or decreased egg output (Preis, et al., 2013). 

This study's goal was to examine how major cytokine genes were expressed in conjunction with viral 

replication in the trachea and lung following ILT infection in layer hens at the early stages of infection 

(Coppo et al., 2018). When compared to lung tissue, the trachea showed a marked rise in viral genome 

loads after three days. simultaneously to the 7 dpi. These outcomes lined up exactly with (Vagnozzi, et 

al., 2018). A normal mucosal epithelium persisted but intranuclear inclusion bodies were present, 

indicating that viral replication had begun in the trachea at 3 days after infection. The viral genome 
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load in the lung peaked at 3 days after infection and then started to diminish 7 days later. These similar 

to the study conducted the conclusions of (Vagnozzi, et al., 2018). When the tracheal mucosal 

epithelium ws still intact at 3 days’ post-infection, there was an increase in type I interferon gene 

transcription upregulated, which has been reported to imply that ILTV infection may cause early 

antiviral. manufacturing. It was additionally interesting to note that the INF-γ gene's production was 

activated during infection. Yet from 3 dpi to 7 dpi, there was an overexpression of the INF-γ gene, 

which was timed to the migration of elector cells to the trachea. These results are in line with all those 

made public by Coppo et al. (2018) & Vagnozzi (2018). This alteration in INF-γ transcription was 

accompanied by an increase in virus replication in the producing chickens' tracheas. Overall, these 

findings imply that shortly after ILTV infection, fast INF-γ expression may activate antiviral 

mechanisms that prevent early virus multiplication. The residual neutrophil concentrations inside the 

lung primary cell culture are most likely what is causing the transcription upregulation of top player 

genes (chCXCLi1, chCXCli2, and IL6) that was observed in the first-generation chicken embryo lung 

cells following ILTV infection. We saw IL-1 transcriptional increase in the mucous membrane of 

trachea from 3 dpi to 5 dpi, which is consistent with Coppo et al. (2018). The chCXCli2 acts as an 

angiogenesis factor and a chemotaxis factor to draw macrophages and dendritic cells and cells to 

apparently site of infection (Taha, 2017). There has also been evidence of a powerful antiviral response 

induced by IL-1 that is dependent on the NF-B innate antiviral pathway in cases of human virus - 

associated virus infection (Bose, et al., 2003). Hepatoblastoma cell line antiviral response to IL-1 

receptor induction against the virus that causes hepatitis B has been demonstrated. But what we noticed 

IL1 mRNA expression in the lungs significantly increased, while ILTV replication both in vitro and in 

vivo significantly decreased (Haddadi, et al., 2015). More research is required to determine whether the 

antiviral action of ILTV relies on the level of IL-1 induction. As this is happening, IL-1 interacts with 

interleukin-1 receptor type I (IL-1R type I), causing the production of immune-related molecules that 

trigger a series of inflammatory events. Monocytes and macrophages, as well as epithelial and 

endothelial cells, all express IL-1 (Gyorfy, et al., 2003). Consequently, during an acute ILTV infection, 

increased IL-1 gene transcription causes the recruitment to neutrophils and macrophages to the airway. 

systemic inflammation IL-1 gene expression in Between 3 dpi to 7 dpi, the laryngeal epithelial 

membrane was associated with the sequence of the IL-10 gene. An inducible regulator known as 

chicken IL-10 has already been found to reduce immune reactions (Wu, et al., 2016). Recent in vitro 

investigations utilizing conjunctival and trachea mucosal explants or tracheal tissue cultures (Reddy, et 

al., 2014).  Coppo et al. (2018) demonstrated that the substantial damage to the tracheal epithelium 

seen during acute ILTV contamination is significantly influenced by the host inflammatory response. 

In line with earlier research, it is clear from the current study that the peak of inflammatory 

transcriptional activation occurred at the same time as heightened inflammation, significant tissue 

damage, and viral replication inside the trachea. 

IV. Conclusion 

The study was concluding the ILTV causes an up-regulation of INF-γ, IL1, and IL6 in the airways 

and pulmonary tissue. This rise in cytokine production in both organs is related to the viral load. 

These findings might help in the creation of new strategy to activate actual defenses against 

ILTV. 
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