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			ABSTRACT

		

		
			Chronic obstructive pulmonary disease (COPD) is the major cause of morbidity and mortality around the world. Evaluation of expressed of proinflammatory cytokine and chemokine as biomarker was obtained in moderate, severe and very severe COPD patients and established their relationship with lung obstruction. Samples were collected between April and August 2017, total 35 COPD patients with lung obstruction (FEV1/FVC< 70) were enrolled as well as age and sex matched healthy subjects were also recruited as control group. Expression of IL-6 and IL-8 in serum samples were evaluated by Enzyme-linked immunosorbent assay. Correlation between serum inflammatory cytokines (IL-6 and IL-8) level and post predicted FEV1%, FVC% and FEV1/FVC was analyzed. Results of serum IL-6 and IL-8 showed significant difference among control and GOLD stages II, III and IV (both P< 0.05). The level of IL-6 was highest in GOLD stage II and lowest in stage III significantly (P< 0.05). However, serum IL-8 was highest in GOLD stage IV and lowest in control significantly (P< 0.05). Over left groups were not significantly different with each other (P> 0.05). Both IL-6 and IL-8 were negatively correlated with FEV1%, FVC% and FEV1/FVC. Our investigation suggested the level of serum IL-8 was elevated in COPD as compared to control and was associated with disease severity of COPD patients as compared to control. It may be potential biomarker for evaluation of disease severity.
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			INTRODUCTION

			Chronic obstructive pulmonary disease (COPD) is fourth current leading cause of mortality worldwide (Lozano et al., 2012). Globally, nearby three million deaths occur from COPD per annum (Aaron et al., 2017) and its increasing prevalence will influence up to four million and five lacks deaths annually by 2030 due to high smoking rate and aging (Albert, et al., 2012). Long term exposure to tobacco smoke, noxious particles and gases and air pollutants are major risk factors for COPD. However, host/ genetic factors, poor lung growth during childhood and air way hyper responsiveness cannot be ignored (Tashkin et al., 1992; Stern et al., 2007; Lozano et al., 2012). 

			It is preventable and treatable disease which can be characterized by air flow limitation and persistent respiratory symptoms. It may involve bronchiolitis, small airway obstruction, reduced lung elasticity and destruction of lung parenchyma. There are mostly three pathological mechanisms (chronic obstructive bronchiolitis, emphysema and mucus plugging) involved in patients with COPD (Barnes et al., 2003). 

			Chronic inflammation is the modified response of lung inflammation which is normal and developed in COPD patients under the reaction of inhalation of cigarette smoke/ noxious particles. This cause structural modifications in peripheral airways and reduces lung elastic recoil, which in turn diminished the ability of air corridor to stay open during expiration. Airflow limitation/ chronic airflow obstruction cause loss of gas exchange surfaces/ alveoli. Chronic airflow limitation and inflammation both play an important role in pathophysiology of (GOLD, 2018). 

			Interleukin-6 (IL-6) is the proinflammatory cytokine, which not only play role in COPD lung inflammation but also associated with active state of epithelial cells. Both IL-6 and IL-8 are involved in maintaining persistent inflammation in COPD (Zhang et al., 2011). Interleukin -8 (IL-8), a proinflammatory cytokine belongs to chemokine (CXCL8) family and play selective role for neutrophils recruitment and degranulation through chemo attraction in COPD (Oppenheim et al., 1991). Higher levels of IL-8 have been observed in COPD patients (Hollander et al., 2007). Expression of IL-8 is stimulated by airway epithelial cells from exposure to cigarette smoke. As primary human alveolar type II cells and bronchial epithelial cells are studied to release IL-8 in response to smoke extract by (Masubuchi et al., 1998). 

			Patients with COPD possess chronic cough, sputum production and history of risk factors for disease (Buist et al., 2007). Proper diagnosis is done by spirometery test clinically and presence of FEV1/FVC < 0.70 ensure the presence of persistent airflow limitation with significant symptoms. Evaluation of expressed proinflammatory cytokine and chemokine as biomarker was obtained in moderate, severe and very severe COPD patients and established their relationship with lung obstruction.

			 

			MATERIALS AND METHODS

			Before conducting research plan it was compiled with medical principles and approved by Ethics Committee of Government College Women University Faisalabad (GCWUF). Sampling for this project was completed between months of April to August (2017) from Chest Department of District Head Quarter (DHQ) Hospital Faisalabad. Written/oral informed consent was obtained from volunteers before performing pulmonary function test. According to American Thoracic society COPD patients with post bronchodilator Forced Expiratory Volume in 1 second/Forced Vital Capacity (FEV1/FVC) ≤ 70 exhibit confirmed airflow limitation which is not fully reversible (Celli et al., 2004). In this study patients with COPD (n=35) were diagnosed on exhibiting lung obstruction (FEV1/FVC< 70) and classified into Global Initiative Lung Disease (GOLD) stages II, III and IV. Age and sex matched healthy individuals (n=12) were enrolled as control group. Exclusion criteria exclude patients with tuberculosis, interstitial lung disease, lung cancer, pneumonia, cardiovascular disease, hepatitis and asthma COPD overlap syndrome. Lung function test was performed according to published instructions (Miller, 2005). Pre and post bronchodilator spirometery was performed after 15 min of nebulization through spirometer (Spirolab III Colour TUK MIR009). For nebulization, 0.5% w/v salbutamol (Ventolin® Glaxosmith Kline, Pakistan) diluted with 0.9% normal saline (PALASALINE Ostuka group, Japan) in 2:1 ratio was used as bronchodilator. Following to spirometery, 3cc blood was drawn through venipuncture using sterile, disposable plastic syringes (Clinic®) and collected in gel and clot activator vacutainers (BOLTON scientific limited). Serum was separated by centrifugation (CMC Laboratory centrifuge MODEL: YJ03-043-4000) at 3000 rpm for 10 min and stored in labeled vials for further processing. Concentrations of IL-6 and IL-8 were detected through sandwich type of ELISA using commercially available kits (Human IL-6 ELISA kit Reference No. 10140 and Human IL-8 ELISA Kit Reference No. 95419, Glory Science Co., Ltd.) according to manufacturer’s instructions. All COPD patients were male as females are found to be less affected with COPD. The major reason may be non-smoking attitude exhibited by Pakistani females. Obtained data was statistically analyzed through Graph pad Prism V 6.0 by applying one way analysis of variance (ANOVA) and Tukey’s multiple comparison test. To find out correlation between cytokines and pulmonary functions, Pearson’s method of correlation was used. Classification of COPD patients with GOLD criteria. 

			GOLD II: Moderate 		50% < FEV1< 80%

			GOLD III: Severe		30% <FEV1< 50%

			GOLD IV: Very Severe	FEV1< 30%	

			RESULTS

			Prevalence of COPD was found in middle and old age male population. No female was observed affected with chronic obstructive lung disease. Lung function test showed varied degree of airway obstruction among moderate, severe and very severe COPD groups. Comparison of post predicted FEV1%, FVC% and FEV1/FVC was found significantly higher (P<0.0001) among all groups. Multiple comparison of FEV1%, FVC% and FEV1/FVC was significantly lowest in group IV when compared with group II and III (P<0.0001). However, FEV1% and FVC% were lower in group III than group II with less significant variation (P=0.0001, P=0.0235 respectively). However, FEV1/FVC showed no significant variation among group II and III (P=0.0648) (Table I). Levels of serum IL-6 presented statistical variation among control and COPD groups (F= 4.929, P<0.0050). However, no significant variation was found in IL-6 concentrations between control and COPD groups in multiple comparison test (P>0.05). In contrast, group II and III displayed significant difference among their means (P<0.0041). Maximum levels of IL-6 were observed in group II than control and other groups. However, they were also higher in group IV as compared to control which concentration was found higher than group III (Table I). 

			Serum IL-8 concentration also showed significant variation among control and COPD groups (F= 3.260, P< 0.0305). Levels of IL-8 among control and COPD groups showed no significant variation (P> 0.05) except control and group IV which disclosed significant variation only (P< 0.0228). Lowest IL-8 concentration was found in control as compared to all COPD groups. However, highest levels were seen in group IV than group III, II and control, 

			Table I. Concentrations of cytokines and recorded pulmonary function parameters.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							Groups

						
							
							IL-6 (pg/ml)

						
							
							IL-8 (pg/ml)

						
							
							FEV1%

						
							
							FVC%

						
							
							FEV1/FVC

						
					

					
							
							Control

						
							
							64.08±1.897

						
							
							529.6±25.57

						
							
							-

						
							
							-

						
							
							-

						
					

					
							
							GOLD II

						
							
							94.00±19.96

						
							
							560.0±53.39

						
							
							52.80±1.114

						
							
							78.00±1.049

						
							
							65.80±1.594

						
					

					
							
							GOLD III

						
							
							53.85±0.965

						
							
							625.8±21.58

						
							
							40.60±1.270

						
							
							67.40±1.887

						
							
							60.35±1.062

						
					

					
							
							GOLD IV

						
							
							72.50±11.70

						
							
							715.0±80.29

						
							
							19.80±1.474

						
							
							39.60±2.301

						
							
							49.60±1.551

						
					

					
							
							Correlation between cytokines and lung function parameters

						
					

					
							
							Lung function 

						
							
							IL-6 (pg/ml)

						
							
							IL-8 (pg/ml)

						
					

					
							
							R

						
							
							p

						
							
							r

						
							
							p

						
					

					
							
							FEV1%

						
							
							-0.0794

						
							
							0.6500

						
							
							-0.3879

						
							
							0.0213*

						
					

					
							
							FVC %

						
							
							-0.1464

						
							
							0.4013

						
							
							-0.3459

						
							
							0.0418*

						
					

					
							
							FEV1/FVC

						
							
							-0.0852

						
							
							0.6262

						
							
							-0.4656

						
							
							0.0048**

						
					

				
			

			Values are (Mean±SEM) Significant level P < 0.05.

			Table II. ANOVA and Tukey’s multiple comparisons between different groups.

			
				
					
					
					
					
					
					
					
					
					
				
				
					
							
							ANOVA

							groups

						
							
							F

						
							
							P

						
							
							Control

							vs. GOLD II

						
							
							Control 

							vs. GOLD III

						
							
							Control

							vs. GOLD IV

						
							
							GOLD II 

							vs. GOLD III

						
							
							GOLD II

							vs. GOLD IV

						
							
							GOLD III 

							vs. GOLD IV

						
					

					
							
							IL-6 (pg/ml)

						
							
							4.929

						
							
							0.0050**

						
							
							0.0683

						
							
							0.5899

						
							
							0.8115

						
							
							0.0041**

						
							
							0.3008

						
							
							0.1471

						
					

					
							
							IL-8 (pg/ml)

						
							
							3.260

						
							
							0.0305*

						
							
							0.9789

						
							
							0.2782

						
							
							0.0228*

						
							
							0.8003

						
							
							0.2208

						
							
							0.3936

						
					

					
							
							FEV1%

						
							
							85.52

						
							
							<0.0001****

						
							
							-

						
							
							-

						
							
							-

						
							
							<0.0001***

						
							
							<0.0001****

						
							
							<0.0001****

						
					

					
							
							FVC%

						
							
							59.15

						
							
							<0.0001****

						
							
							-

						
							
							-

						
							
							-

						
							
							0.0235*

						
							
							<0.0001****

						
							
							<0.0001****

						
					

					
							
							FEV1/FVC

						
							
							25.76

						
							
							<0.0001****

						
							
							-

						
							
							-

						
							
							-

						
							
							0.0648

						
							
							<0.0001****

						
							
							<0.0001****

						
					

				
			

			Significant level P < 0.05 with 95% CI.

			while it was also higher in group III than II and control (Table I).

			We found insignificant negative/indirect correlation with serum levels of IL-6 with post predicted FEV1% (Fig. 1), FVC% (Fig. 2) and FEV1/FVC (r= -0.0794, 0.1464 and 0.0852) (P> 0.05). However, serum levels of IL-8 established significant negative correlation with FEV1%, FVC% and FEV1/FVC (r= -0.3879, -0.3459 and -0.4656) (P< 0.05) (Table II).
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			Fig. 1. Correlation between IL-6 (pg/ml) in FEC1% in COPD.
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			Fig. 2. Correlation between FEV1/FVC and IL-6 (pg/ml) in COPD.

			DISCUSSION

			Inflammations in peripheral airways are associated with accelerated decline in FEV1 and FEV1/FVC in COPD (Hogg et al., 2004). Measurement of FEV1 play key role not only in diagnosis of COPD but also comfort in determination of disease severity (Wedzicha and Donaldson, 2014). In current study spirometery was not performed among control subjects so, comparison was completed between COPD groups and significant difference was obtained in their means. Minimum values of FEV1%, FVC% and FEV1/FVC were observed in very severe COPD stage when compared with severe and moderate group. While, FEV1% and FVC% were lower in severe than moderate group but FEV1/FVC was higher in moderate than severe group. Decrease in FEV1% predicted is accompanied with larger wall and smaller luminal area of airways representing poor ventilation through airways (Wang et al., 2014) consequence in airflow limitation and gas trapping during expiration (Elbehairy et al., 2015). In subjects with obstructive pulmonary disease small airways collapses while proceeding expiration and results in gas trapping and decreased FVC value is obtained. However, higher FEV1 is associated with better ventilatory function of airways and fluent expiration with greater FVC (Wang et al., 2014). 

			In COPD inflammation is an abnormal response to noxious particles or gases (Pauwelst et al., 2001) which activate neutrophils, macrophage and CD8 immune cells. These cells are responsible for the release of multiple mediators, protease, cytokines and chemokine (Barczyk et al., 2006). In present study level of serum IL-6 was higher in all COPD groups as compared to control except the level found in severe group. Relatively higher level of IL-6 in healthy subjects indicates its role in healthy routine when no clinical respiratory symptoms are present. Some researchers reported active production of IL-6 in healthy individuals on increased sensation of fatigue during and after exercise (Jonsdottir et al., 2000; Nybo et al., 2002; Robson-Ansley et al., 2004). We do not observe the increment in the level of IL-6 according to disease severity. Only moderate and severe group showed significance with each while control group exhibited non-significant difference with all COPD groups. Our results are in accordance with (Pourfarzam et al., 2009) they also found higher level of IL-6 in control than subjects exposed to sulfur mustard gas with long term pulmonary complications. So, our results proved that level of IL-6 does not increase with disease progression and is independent of COPD inflammation. 

			Serum IL-8 concentration was greater in very severe, severe and moderate groups as compared to control and showed increment in the level of IL-8 with disease severity. We found significant difference in control and severe group only while, other groups does not show difference with each other. Our results are in accordance with Huang et al. (2016) they also found higher levels of IL-8 in patients with acute exacerbation of COPD and asthma chronic obstructive pulmonary disease overlap syndrome than asthmatic patients. Another study also reported higher concentration of IL-8 in severe group as compared to mild and moderate COPD patients (El-Shimy et al., 2014). 

			Correlation of IL-6 and IL-8 with FEV1%, FVC% and FEV1/FVC revealed non-significant negative correlation with serum IL-6 and significant with serum IL-8. Our results are in concordance with Morello et al. (2017) they also found negative correlation of plasma IL-8 with FEV1/FVC in COPD. Similarly, Huang et al. (2016) also observed same results between plasma IL-8 and FEV1%, FVC% and FEV1/FVC. Another research study also reported negative correlation of serum levels of IL-6 and FEV1% and FEV1/FVC in COPD patients (Ardestani and Zaerin, 2015).

			 

			CONCLUSION

			Our investigation suggested the level of serum IL-8 was elevated in COPD as compared to control and is associated with disease severity of COPD patients as compared to control. It may be potential biomarker for evaluation of disease severity in COPD and differentiate between COPD and healthy individuals. Negative/indirect correlation of FEV1% with IL-6 and IL-8 indicted their promising role in the development of lung obstruction.
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and FEV1/FVC. Our investigation suggested the level of serum IL-8 was elevated in COPD as compared Copyright 2021 Zoological Society
to control and was associated with disease severity of COPD patients as compared to control. It may be of Pakistan

potential biomarker for evaluation of disease severity.

INTRODUCTION

hronic obstructive pulmonary disease (COPD) is

fourth current leading cause of mortality worldwide
(Lozano et al., 2012). Globally, nearby three million deaths
occur from COPD per annum (Aaron ef al., 2017) and its
increasing prevalence will influence up to four million and
five lacks deaths annually by 2030 due to high smoking
rate and aging (Albert, ef al., 2012). Long term exposure
to tobacco smoke, noxious particles and gases and air
pollutants are major risk factors for COPD. However, host/
genetic factors, poor lung growth during childhood and air
way hyper responsiveness cannot be ignored (Tashkin er
al., 1992; Stern et al., 2007; Lozano et al., 2012).

It is preventable and treatable disease which can
be characterized by air flow limitation and persistent
respiratory symptoms. It may involve bronchiolitis, small
airway obstruction, reduced lung elasticity and destruction
of lung parenchyma. There are mostly three pathological
mechanisms (chronic obstructive bronchiolitis, emphysema
and mucus plugging) involved in patients with COPD
(Barnes et al., 2003).

Chronic inflammation is the modified response of lung

inflammation which is normal and developed in COPD
patients under the reaction of inhalation of cigarette smoke/
noxious particles. This cause structural modifications in
peripheral airways and reduces lung elastic recoil, which
in turn diminished the ability of air corridor to stay open
during expiration. Airflow limitation/ chronic airflow
obstruction cause loss of gas exchange surfaces/ alveoli.
Chronic airflow limitation and inflammation both play an
important role in pathophysiology of (GOLD, 2018).
Interleukin-6 (IL-6) is the proinflammatory cytokine,
which not only play role in COPD lung inflammation but
also associated with active state of epithelial cells. Both
IL-6 and IL-8 are involved in maintaining persistent
inflammation in COPD (Zhang et al., 2011). Interleukin -8
(IL-8), a proinflammatory cytokine belongs to chemokine
(CXCLB) family and play selective role for neutrophils
recruitment and degranulation through chemo attraction
in COPD (Oppenheim et al., 1991). Higher levels of IL-8
have been observed in COPD patients (Hollander ef al.,
2007). Expression of IL-8 is stimulated by airway epithelial
cells from exposure to cigarette smoke. As primary human
alveolar type II cells and bronchial epithelial cells are
studied to release IL-8 in response to smoke extract by
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