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EVALUATION OF PROINFLAMMATORY OF HUMAN RHINOVIRUS 

 

Abstract: This study was conducted on 96 patients from Abdul  Sahib Dakeel  health center in the province of 

Najaf during the period from December 2014 to February  2015, the month was the purpose of this study was to 

evaluate proinflammatory (IL-6 and IL-18), for patients than controls (18 year) who ranged age patients  between 

(15-45 year) were divided into two age ranges (15-30 and 31-45) year. The virus was isolated from nasal 

secretions for the purpose of diagnosis of the virus in two ways (rapid test and real time pcr) in addition to the 

blood samples to assess the proinflammatory (IL-6 and IL-18).  Seventy eight  case  of the study showed that the 

positive samples of percentage (81.25%) and eighteen case  was  negative percentage (18.75 %) is through 

examination (rapid test and real time pcr) and examination of the nasal secretions. While the results of the 

proinflammatory showed a very large rise in the level of probability (P <0.05) of each of (IL6 and IL18) in the 

serum of patients, The study showed a high concentration of IL-6 and IL-18  on the seventh day compared to the 

results after two weeks and three weeks compared with the control group . 
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Introduction 

        Human Rhinovirus was associated with acute 

exacerbations of chronic respiratory disease. The 

viral proteins were transcribed as a single, long 

polypeptide, which is cleaved into the structural and 

nonstructural viral proteins. A single-stranded 

positive sense RNA genomes of between 7.2 and 

8.5 kb in length. At the 5' end of the genome was  a 

virus-encoded protein, and like mammalian mRNA, 

there is a 3' poly-A tail. Structural proteins were  

encoded in the 5' region of the genome and non 

structural at the 3' end. This was the same for 

all picornaviruses. The viral particles themselves 

were not enveloped and were icosahedral in 

structure.[1] 

Human rhinoviruses were composed of 

a capsid, that contains four viral proteins VP1, VP2, 

VP3 and VP4. VP1, VP2, and VP3 form the major 

part of the protein capsid. Sixty copies of each of 

these proteins assembled as an icosahedron. [2,3] 

Human rhinovirus of primary route of the entry 

was the upper respiratory tract (mouth and nose). 

Cell lysis occurs at the upper respiratory epithelium. 

This virus occurs worldwide and is the primary cause 

of common colds.  The symptoms including  sore 

throat, runny nose, nasal congestion, 

sneezing and cough; sometimes accompanied 

by muscle aches, fatigue, malaise, headache, muscle 

weakness, or loss of appetite. [3]  

The infection occurs rapidly, with the virus 

adhering to surface receptors within 15 minutes of 

entering the respiratory tract. High risk individuals 

includes children and the elderly. Just over 50% of 

individuals will experience symptoms within 2 days 

of infection. Only about 5% of cases will have 

an incubation period of less than 20 hours, and, at the 

other extreme, it is expected that 5% of cases would 

have an incubation period of greater than four and a 

half days.[ 4] 
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        IL-6 is a member of the IL-6–type family of 

cytokines, whichincludes leukemia inhibitor factor, 

ciliary neurotrophic factor, and oncostatin-M. Its 

receptor consists of an IL-6–binding chain  ( IL-6Ra) 

and the signal-inducing component (gp130). IL-6R 

exists in membrane-bound and soluble forms.[ 5] 

IL-6 is a multifunctional, pleiotropic cytokine 

involved in regulation of immune responses, acute-

phase responses, hematopoiesis, and inflammation. It 

is produced by endothelial cells, fibroblasts, 

monocytes, and macrophages in response to different 

stimuli (IL-1, IL-17, and TNF-a) during systemic 

inflammation. In innate immunity, IL-6 directs 

leukocyte trafficking and activation and induces 

production of acute-phase proteins by hepatocytes. 

[6] IL-6 promotesT-cell proliferation, B-cell 

differentiation and survival, andplasma-cell 

production of IgG, IgA, and IgM.[ 7] 

IL-18 is a member of the IL-1 family that 

promotes the production of various proinflammatory 

mediators and plays a role in cancer and various 

infectious diseases. It was originally identified as 

IFN--inducing factor and is produced by cells of 

bothhematopoietic and nonhematopoietic lineages, 

including macrophages, dendriticcells, intestinal 

epithelial cells, synovial fibroblasts, keratinocytes, 

Kupffer cells, microglial cells and osteoblasts. The 

production of IL-18 is structurally homologousto that 

of IL-1 ;it is produced as an inactive precursor of 24 

kDa, which lacks asignal peptide [6].  

IL-18 also induces IL-4, IL-10 and IL-13 

production, increases IgE expression on B cells and 

in association with IL-2, it enhances stimulus-

induced IL-4 productionfrom TH2cells. Bone 

marrow-derived basophils produce IL-4 and IL-13 in 

responseto a stimulus from IL-18 and IL-3. IL-18 in 

combination with IL-12 induces IFN-from dendritic 

cells and bone marrow-derived macrophages. 

Adhesion molecules, ICAM-1 and VCAM-1, are 

induced by this cytokine on synovial fibroblasts and 

endothelial cells. It inhibits osteoclast formation via 

its induction of GM-CSF fromT cells. The receptors 

of IL-18, IL-18Rand IL-18R, share their signaling 

mechanisms via the IL-1R family. Toll-like receptors 

also share the downstream signaling pathway of IL-

18 and are known to regulate IL-18 expression.[7] 

IL-18 plays a critical role in host defense 

against bacterial, viral, fungal and protozoan 

infections. One predominant mechanism is the 

induction of host IFN-production, which activates 

several effector pathways including nitric oxide 

production, resulting in the clearance of the invading 

pathogens. For viral infections, the effects of IL-18 

are mediated not only via IFN-but also by activation 

of CD8+T cells. IL-18 binding protein (IL-18 BP) is 

the naturallyoccurring antagonist that may serve as a 

negative feedback mechanism for IL-18 asseveral 

isoforms of this antagonist have been identified. [ 8] 

2. Material and Methods  

2.2. Samples Collection  

This study  was isolated  of  human Rhinovirus 

during a period extended from 15 December 2014 

upto 15 of February 2015. A total of 78(45 (57.69%) 

females and 33(42.30%) males) with infected 

patients  in age ranged  between (15-45) years  of  

clinical samples were randomly . Specimens were 

prepared according to Lennette, (1995) and 

OIE,(2009).  

2.2 Detection of Rhinovirus 

Two different diagnostic procedures were used 

for detection of Rhinovirus including, rapid device 

test (CerTestSpain), [9] and   real time PCR  using 

the primer design viral RNA kit (primer design UK) 

in accordance with the manufacturer’s instruction 

successfully amplified. ( Table.1). 

 

Table 1 

 Detection   primers of   Rhinovirus. 

 

HRV primer 1 (5′-GAA ACA CGG ACA CCC AAA GTA-3′),  

HRV primer 2    (5′-TCC TCC GGC CCC TGA ATG-3′) 

 

 

2.3. Evaluation  of Pro inflammatory ( IL- 6  

and IL-18) 
Have been diagnosed with the  Rhinovirus, as 

mentioned in the steps for each kit  of (Cat. Number: 

SEA079Hu and SEA064Hu, Uscn Life  Science, 

U.S.A).  

2.4. Statistical  analysis  

The analyses were performed by using one-way 

ANOVA through the SPSS ( statistical package for 

social science) program (version-19) and Excel 

application.  

3 Results 

3.1 Rapid Test  

A total (96)  different clinical cases collected, 

only 78 cases were positive while (18) negative as 

detected by rapid test in figure(1 ). The age ranged  

between (15-45) years  old  divided into two groups. 

Twenty  case of   (15-35) years  fifty six case of (36-

45) years, compared with control group as in figure 

(2 and 3) .  
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Figure 1- Diagnosis of Rhinovirus by Rapid Test of  Numbers of Cases Infected. 

 
Figure 2- The distribution of patients according to gender  groups and presentation. 

 
Figure 3- The distribution of patients according to age  groups and presentation . 

 

 

3.2.  Real Time PCR  

Of a total 96 suspected of virus infected cases 

only 78 positive case were detected as Rhinovirus 

infected with rapid test device. All the positive cases 

were undergone diagnosis with real -time – technique 

in figure(4). 
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Figure 4-  Detection of Rhinovirus by Real time PCR. 

 

3.3.ELISA  assay  of  human  proinflammatory 

(IL-6 and IL-18). 

The  present   study   revealed  marked  increase   

in   proinflammatory  (IL-6  and IL-18 )  in sera   of    

infected patients   with  the control   . The  IL-6   and 

IL-18 were a marked   increase   the  peak   values  

after  the seven day   (1.344 ± 0.28 pg/ml and 1.356± 

0.22 pg/ml ) and after  fourteen  and  twenty  one   

day ( 1.328 ± 0.29 pg/ml and 1.320± 0.31 pg/ml) 

respectively  in comparison  with  the  control value 

of (0.616±0.18).  

IL-18  was  a marked   increase      in the   level   

of  patients    group  comparison with the IL-6   

which   reached   its   peak   after    fourteen, twenty  

one   day (1.347±0.26 pg/ ml 1.341± 0.29 pg/ml) of   

infected patients  respectively  than   the control   

group  (Table 2). 

 

 

Table 2 

 Mean  titers of  proinflammatory  IL-6 and IL-18  of infection patients.  

 

Proinflammatory Groups and number 7 day 14 day 21 day 

IL
-6

 Infected (n.78) 1.344±0.28 1.328±0.29 1.320±0.31 

IL
-1

8
 

Infected (n.78) 1.356±0.22 1.347±0.26 1.341±0.29 

C
o

n
tr

o
l 

 

 Healthy human (n.18) 0.616±0.18 0.616±0.18 0.616±0.18 

 

4. Discussion  

The  samples of  Rhinovirus was collected from 

nasal secretion, and  sera  of  patients, this results 

agreed with that found by  Jacobs,et al.,(2013); Costa 

et al.,(2014).  Among ages 36–45 years, more 

vulnerable to infection during the study appeared to 

be independent of age. The study showed the 

percentage of females (57.69%) are more affected  

than  males (42.30%) , results also were in agreement 

with other studies, documented by (Zlateva et al., 

2014). Leung et al.,(2001)  and Chen et al., (2007)  

were  found  that levels of  IL-6  and IL-18 appear to 

increase of level titer.  
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