
  Journal of Cellular & Molecular Anesthesia (JCMA)  

Vol 1, No 4,  Fall 2016 
163 

1. Chronic Respiratory Diseases 

Research Center, National Research 

Institute of Tuberculosis and Lung 

Diseases (NRITLD), Shahid Beheshti 

University of Medical Sciences, 

Tehran, Iran 

2. Craniomaxillofacial Research 

center, Tehran University of Medical 

Sciences, Tehran, Iran. Oral and 

Maxillofacial Surgery Department, 

School of Dentistry, Tehran 

University of Medical Sciences, 

Tehran, Iran 

3. Department of Biotechnology, 

Faculty of Sciences, Islamic Azad 

University, Tehran, Iran 

4. Clinical Tuberculosis and 

Epidemiology Research Center, 

National Research Institute of 

Tuberculosis and Lung Diseases 

(NRITLD), Shahid Beheshti 

University of Medical Sciences, 

Tehran, Iran 

5. Tracheal Diseases Research Center, 

National Research Institute of 

Tuberculosis and Lung Diseases 

(NRITLD), Shahid Beheshti 

University of Medical Sciences, 

Tehran, Iran 

6. National Research Institute for 

Tuberculosis and Lung Disease, 

Department of Pathology Faculty of 

Medicine, Shahid Beheshti University 

of Medical Sciences, Tehran, Iran 

7. Virology Research Center, National 

Research Institute of Tuberculosis and 

Lung Diseases (NRITLD), Shahid 

Beheshti University of Medical 

Sciences, Tehran, Iran. Department of 

Biotechnology, School of Advanced 

Technologies in Medicine, Shahid 

Beheshti University of Medical 

Sciences, Tehran, Iran 

Corresponding Author:  

Abdolreza Mohamadnia, Assistant 

Professor, Virology Research Center, 

National Research Institute of 

Tuberculosis and Lung Diseases 

(NRITLD), Shahid Beheshti 

University of Medical Sciences, 

Tehran, Iran. Post code:1956944413. 

Tel: (+98) 912-5146410;  

Email: mohamadnia.ar@gmail.com  

Received: July 17, 2016 

Accepted: September 9, 2016 

Original Article  
 

 

Real-Time RT-PCR Detection of HCN4 and ADAM8 Genes in 

Ventilator-Associated Pneumonia Patients who Hospitalized in 

Intensive Care Unit 
 

 
Hamidreza Jamaati1, Naghmeh Bahrami2, Masoum Abniki3, Payam Tabarsi4, 

Behrooz Farzanegan5, Atosa Doroudinia6, Abdolreza Mohamadnia7* 

 

Abstract 

Background: Ventilator-associated pneumonia (VAP) is one of the most 

serious and prevalent nosocomial infections among patients in the intensive 

care unit (ICU), which is often recognized after detecting the symptoms. To 

date, there is no proper clinical and diagnostic marker for early detection of 

this disease. In this study, two genes (HCN4 and ADAM8) were assessed to 

be used as biomarkers for recognition of the disease in patients with VAP.  

Materials and Methods: This study was a case control study, which was 

done in Masih Daneshvari Hospital affiliated to Shahid Beheshti University 

of Medical Sciences, Tehran, Iran, since 2015-2016. Current study consisted 

of 30 patients with VAP and 30 Healthy people. After extraction of RNA, 

cDNA synthesis was done. Expression of genes was assessed by Real time 

PCR.  

Results: In peripheral blood samples of the patients, 10 out of 30 did not have 

positive HCN4 gene expression. Among the healthy individuals, 6 out of 30 

cases did not have positive HCN4 gene expression. Moreover, in ADAM8 

marker patients, 13 out of 30 did not have positive ADAM8 gene expression 

and 8 out of 30 healthy individuals did not have positive ADAM8 gene 

expression. 
Conclusion: Genes HCN4 and ADAM8 assessment with Real Time-PCR in 

this study can be used as promising markers in early detection of VAP 

disease. More extensive studies on larger sample sizes may yield higher 

sensitivity for these molecular markers.  

Keywords: HCN4 gene, ADAM8 gene, Real Time-PCR, ventilator associated 

pneumonia 
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Introduction 

Ventilator-associated pneumonia (VAP) is One 

of the most serious and prevalent nosocomial 

infections among patients in the ICU (1). 

VAP is 

diagnosed 

among patients 

admitted in the 
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ICU about 48 hours after intubation (2). The majority 

of patients in ICU intubated and mechanical 

ventilated that provides a direct entry of bacteria into 

the lower respiratory airways and leads to increased 

risk of VAP (3, 4). The main bacterial agents such as 

enteric gram-negative bacilli, Pseudomonas and 

Staphylococcus aureus are causes of ventilator 

associated pneumonia (4). Although, VAP is the most 

common nosocomial infections in ICU department, 

the mortality rate is higher compared to other 

pneumonias (5). 

It seems that, there should be a genetic 

predisposition in patients hospitalized in the ICU. 

Some of these patients are more susceptible to 

infectious diseases (6). So, investigation of 

biomarkers in these patients and evaluation the 

expression of these genes may be helpful in 

recognition the patients who are more susceptible to 

these infections (6). Also, it seems that clinically 

effective treatments can be provided for these patients 

in earlier stages (7). 

In this study, the Real time PCR method is 

employed for utilization of the genes as biomarkers 

(7, 8). HCN4 encodes a protein named 

Potassium/sodium hyper polarization activated cyclic 

nucleotide-gated channel which has a role in heart 

rhythm (6, 9). 

ADAM8 encodes a protein which is an enzyme 

and called A disintegrin and metalloproteinase 

domain-containing protein 8 (6). Activation of 

neutrophils by pro-inflammatory cytokines could 

induce and stimulate fast transition of ADAM8 to the 

cell membrane (10, 11).  

This study aims to investigate the expression of 

these two genes using peripheral blood of patients 

with ventilator-associated pneumonia. 

Methods 

This study was a case control study, which was 

done in Masih Daneshvari Hospital affiliated to 

Shahid Beheshti University of Medical Sciences, 

Tehran, Iran, since 2015-2016. The ethical code 

number was No.IR.SBMU.NRITLD.REC.1394.738. 

30 patients with VAP and 30 healthy individuals in 

control group were selected by ICU experts. The 

control group revealed no VAP symptom after 

clinical examinations. The control group was matched 

to the patients in terms of age and sex. The consent 

forms were also completed by both groups.  

Sampling 

In current study, peripheral blood samples were 

used. The amount of, 1.5ml peripheral blood was 

taken from both groups. RNA extraction was 

performed by using RNA Blood Minikit (Qiagen, 

Germany) according to manufacturer instruction. 

The quality and quantity of the extracted RNA 

were analyzed by Nano Drop. The cDNA synthesis 

was performed by using (Sinaclon, Iran) Viva 2-sTep 

RT PCR kit. The purity and quantity of cDNA were 

measured by Nano Drop. cDNAs were kept at -80°C 

until they were used for Real-time PCR. The quality 

of cDNA for real-time RT-PCR was confirmed by 

observation of 18SrRNA expression. The required 

primers for each marker were designed using 

AlleleID7 software and ordered for synthesis. 

Specifications of the primers are shown in Table 1. 

Real time RT-PCR  

To evaluate the presence of HCN4 and 

ADAM8 genes, cDNA vials were used for real Real 

time PCR by using Cinna Green PCR Mix kit 

(Sinaclon, Iran). The reaction components included 

the template (2µl), master mix (4µl) and (0.5µl) of 

each primer (R and F). The final volume was obtained 

20 µl by deionized distilled water. Positive and 

negative controls were also used for quality control. 

Statistical Methods 

The results of the tests were analyzed by using 

the SPSS software Version 20. The data mean and 

standard deviation were calculated in both groups and 

the t-test was performed. The sample size was 

calculated using sample size estimation formula 

considering type one error of 5% and type two errors 

of 20%. The relationship between gene expressions 

was analyzed using the Chi-square test. 

Results 

The participants in this study were included 30 

patients with VAP (21 males and 9 females) and 30 

healthy individuals (22 males and 8 females). The 

mean age was 56±5.91 and 50.52±8.84 for case and 

control groups respectively (p=0.589). Also, No 

statistically significant difference was noted between 

two groups (p=0.698).  
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Expression of 18SrRNA reference gene 

In this study, the 18srRNA gene was selected 

as the reference gene and the threshold cycle (Ct) 

value of 18SrRNA reference gene, which was 

determined by PCR, was reported for each sample. 

The average CT was statistically analyzed for patients 

and control group and it was shown that there is no 

significant difference between the two groups 

(p=0.680), and indicated that the selection of this 

biomarker as the reference gene was appropriate.  

Analysis of HCN4 and ADAM8 gene expression 

In patient samples 10 out of 30 cases (10/30) 

did not have positive HCN4 gene expression. Among 

the healthy individuals, 6 out of 30 cases did not have 

positive HCN4 gene expression. In patient samples 13 

out of 30 cases (13/30) did not have positive ADAM8 

gene expression and 8 out of 30 healthy individuals 

did not have positive ADAM8 gene expression. To 

increase the sensitivity, the tests were performed in 

triplicate. 

The difference between gene expression in 

peripheral blood of patients and healthy 

individuals 

To compare between two groups, ΔΔCt 

method was applied. Finally, folding change was 

calculated by the equation 2-ΔΔCT. Comparison of gene 

expression in patients with VAP was shown in table 

2. 

Comparing the ΔCT obtained for the HCN4 

gene showed statistically significant differences 

between the two groups of patients and healthy ones 

(p=0.038). 

Comparing the ΔCT obtained for the ADAM8 

gene showed statistically significant differences 

between the two groups of patients and healthy 

subjects (p=0.040). 

Discussion 

Nosocomial infections are an important factor 

resulted in increased mortality rate in patients 

admitted to ICU (12). VAP is one of the most serious 

Table 1: Specifications and sequences of primers used in Real time PCR. 
 

 Gene 

HCN4 ADAM 8 18s rRNA 

Forward 

primer 

AGAGCGCGTAGGAGTACTGCTT AAGCAGCCGTGCGTCATC GTAACCCGTTGAACCCCATT 

Primer 

length 

22 18 20 

Reverse 

primer 

GACTGCTGGGTGTCCATCAA AACCTGTCCTGACTATTCCAAATCTC CCATCCAATCGGTAGTAGCG 

Primer 

length 

20 26 20 

 

Table 2: Compared gene expression in patients 
with VAP. 

 Ratio of 

gene 

expression 

Folding 

change 

gene 

HCN4 

Folding 

change 

gene 

ADAM8 

gene 

HCN4 

 ـــ 2.54 10/30

gene 

ADAM8 

 3.08 ـــ 13/30
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and common infections in the ICU and are included 

about 15-20 percent of nosocomial infections (13). 

According to the reports, this disease can increase 

mortality up to 30% (14). VAP has two types, early 

and late. Early onset occurs 48 to 96 hours after 

intubation and late onset after 96 hours (3, 15).  

According to some studies, use of silver-coated 

endotracheal tubes in ventilation devices, compared 

with conventional tubes, can delay early-onset VAP 

(16). 

In addition, there are also some strategies 

which are effective in the prevention of VAP such as 

hands and mouth hygiene, staff training, putting the 

open side of the tube at a proper position and so on 

(16). 

Regarding the statistics, the patients admitted 

to ICU, especially hospitalized patients with 

underlying conditions who take invasive procedure in 

their treatment, form a majority of individuals who 

are mostly at risk of nosocomial infections (17). 

Therefore, evaluating and examining genes or 

biomarkers by using peripheral blood can be one of 

the preventive methods of infectious diseases in the 

ICU at different stages. This is similar to examining 

biomarkers used in cancers (7, 8). 

In this study, two HCN4 and ADAM8 genes 

have been evaluated in patients with VAP. There are 

different methods for the study of biomarkers, but 

Real time PCR method is a suitable and ideal method 

for evaluating genes and is of relatively high 

sensitivity (7, 18). 

The use of biomarkers to evaluate a disease by 

biological samples, such as peripheral blood, is more 

used for diseases such as cancers. However, with 

advances in molecular and genomic sciences, usage of 

these examinations in other diseases is growing (7). 

A number of previous studies suggest that there 

are genetic differences which can affect the risk of 

nosocomial infections (6). 

Furthermore, changes in the pattern of gene 

expression can also be used in early diagnoses of 

nosocomial infections such as VAP (19, 20). McDunn 

et al. evaluated the expression of 85 genes in their 

study, which can be used in detection and diagnosis of 

VAP patients (6). 

 

Conclusion 

The current study assessed the expression of 

HCN4 and ADAM8 as biomarkers for detection and 

diagnosis of VAP in primary stages using a peripheral 

blood sample. It should be noted that use of molecular 

markers for detection of infections such as VAP is 

still at a preliminary phase and further studies on 

other molecular markers are required to obtain more 

reliable results in this respect. 
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