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ABSTRACT 
 
Interleukin-6 (IL6) is encoded by the IL6 gene in human and acts as pro-inflammatory 

cytokine and an anti-inflammatory cytokine. Recent studies established that IL6 substantially 
contribute in the diagnosed of systemic inflammation for the patients suffering from lung 
diseases such as chronic obstructive pulmonary disease (COPD). Thereof, this work aimed to 
investigate the protagonist of IL6 (-174 G/C) genotypes as an essential risk factor for COPD in 
north Indian population. In the study, a total of 200 clinically diagnosed patients with COPD 
were selected against 200 patients. Statistical analysis reveleaed that there was no significant 
association between the  IL6 -174 G/C genetic polymorphism and the risk of COPD (P>0.05). 
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INTRODUCTION 
 
Chronic obstructive pulmonary disease (COPD) has been categorised as systemic disease 

and characterized for narrowing or obstruction of airways and resulted into chronic bronchitis or 
emphysema. It has been also considered with abnormal inflammation in the respiratory tract and 
lung by noxious particles or gases [1]. Generally, smoking has been suggested as major factor 
for inducing COPD risk but specific mechanism for the pathogenesis is not adequately studied 
[2]. Recent studies suggested that individuals diagnosed for only chronic bronchitis with no 
substantive airflow limitations should not be characterized as COPD 3]. Moreover, recent 
investigations also established the COPD association with smoking as symptomatic COPD 
development in 50% smokers [4].  

Cytokines are major components  for  chronic inflammation in all the diseases as well as in 
COPD [5]. It was reported that IL6 gene (MIM:147620) plays an active role in pathogenesis of 
lung disease like asthma [6]. Hence, IL6 gene may be a relevant and appropriate target for the 
treatment of COPD and other associated chronic lung diseases [7]. The present study was 
conducted to establish the relationship between IL6 (-174 G/C) polymorphism and risk of 
COPD in a population from the northern region part of India.  
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ABSTRACT 
 
This research aimed to explore the ACE (insertion/deletion) gene association as key factor 

for chronic obstructive pulmonary disease (COPD) development in north Indian population. A 
total of 200 clinically diagnosed patients with COPD were selected against 200 healthy 
individuals. Genetic variations of ACE (insertion/deletion) were evaluated by using polymerase 
chain reaction techniques. Smoker showed higher risk of COPD (OR=1.67, 95% CI=1.12-2.48, 
P=0.012). Present results revealed the positive association between the DD genotype and the 
risk of COPD (OR= 2.14, 95% CI=1.22-3.78, P=0.006). Among smokers, DD genotype showed 
statistically significant association with increased risk of COPD (OR=3.10, 95% CI= 1.50-6.47, 
P=0.001).   
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INTRODUCTION 

 
Chronic obstructive pulmonary disease (COPD), is defined as an inflammation in the 

respiratory tract. In addition to participation of metabolic and cytokine gene in COPD 
development, ACE (Angiotensin-Converting Enzyme) gene was also suggested as essential 
factor responsible for the progression of pulmonary hypertension which may leads to COPD [1]. 

The ACE gene which is located at chromosome 17 (17q23 region) was discovered with 
insertion I allele or deletion D allele polymorphism of 287 base-pair in Alu repeats nonsense 
DNA domain [2]. The association between ACE DD genotype and pulmonary hypertension 
during exercise in COPD patients has been reported. This excessive pulmonary hypertension 
due to exercise was suggested in the disturbance of oxygen passage into the tissues. Significant 
co-relation between the ACE DD genotype and COPD risk with pulmonary hypertension 
amongst the Asian people by meta-analysis was established [3]. The involvement of renin in 
angiotensinogen conversion into angiotensin I was suggested as the first part for renin-
angiotensin system (RAS) activation [4]. However, association of the renin-angiotensin system 
(RAS) with COPD pathophysiology was also documented. Moreover, retrospective studies 
reported that ACE (angiotensin converting enzyme) inhibitors and RAS reduce the mortality in 
COPD patients. Thereof, it is seen as promising therapeutic approach for COPD [5, 6].  In this 
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Abstracts: Benzo(a)Pyrene (BaP), a pentacyclic high molecular weight polyaromatic hydrocarbon (HMWPAH) is a 

priority pollutant of extreme environmental concern due to its potent carcinogenic properties.  Bacillus subtilis 

BMT4i (MTCC 9447) a well known BaP degrader may play a major role in the bioremediation of contaminated 

soils. Using multiple pathways, BMT4i efficiently degrades BaP into several metabolites, whose mutagenicity 

remains unknown. Present investigation aimed to analyze the BaP detoxification potential of BMT4i by evaluating 

the mutagenicity of BaP metabolites using the Ames test. For that, TA98 strain of Salmonella typhimurium 

(hisD3052 mutant) was incubated with ethyl-acetate extracts of 7, 15 and 40 days grown cultures of BaP-BMT4i 

with or without S9 activation in the medium devoid of Histidine. The number of yellow revertant colonies 

representing mutation was counted and % detoxification potential was evaluated. The results showed that in the 

absence of S9 activation, a very small comparable number of revertant TA98 colonies were observed in negative 

control and test samples (p>0.05). After S9 activation a large number of revertant TA98 colonies (43+/48) appeared 

in negative control (BaP standard) which significantly reduced (p< 0.001) after 7 (23+3/48), 15 (12.4+2.7/48) and 

40 days (8.3+1.9/48) demonstrating decrease in the mutagenicity of BaP by BMT4i. The percent BaP detoxification 

after 7 days was 45% which further increased to 70 and 80% after 15 and 40 days. The commendable in-vitro BaP 

detoxification by Bacillus subtilis BMT4i needs to be further tested through field trials in order to establish it as an 

efficient bio-weapon in bioremediation of HMW-PAHs contaminated sites. 

 

Keywords: Ames test • Bacillus subtilis BMT4i • Benzo(a)Pyrene (BaP) degradation • BaP detoxification • 

mutagenicity 

 

Introduction 

Benzo(a)Pyrene (BaP), a five ring high 

molecular weight polyaromatic hydrocarbon 

(HMWPAH) is a potent carcinogen with high 

recalcitrant nature. It is released into the 

environment primarily by anthropogenic 

activities including incomplete combustion of 

fossil fuel, coke oven emissions, coal 

combustion, conversion industries, aluminum 

smelters, vehicle exhausts, cigarette, cigar and 

marijuana smoking (Kanaly and Harayama 

2010). The natural sources of BaP include forest 

fires, peat fires, volcanoes, burning of crude oil 

and shale oil (Juhasz and Naidu 2000). From 

contaminated soil and water, BaP enters into the 

food chain and is exposed to humans. In 

addition, ingestion of foods cooked over an open 

flame or smoked (Saito et al. 1978) and use of 

cosmetics which contain mineral oil (Grob et al. 

1991) resulted in BaP exposure. In the liver, BaP 

is metabolized into its genotoxic form, which 

then interacts with nucleic acids and proteins, 

creating highly reactive macromolecular 

adducts. This leads to BaP-induced toxicity, 

mutagenesis, and carcinogenesis (IARC 2010, 

EPA 2017). Due to its abundance in the 
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Abstract: The digestive and tracheal system of a poultry shaft louse, Menopon gallinae (Phthiraptera: Amblycera) 

has been studied in greater details. Alimentary canal of louse was dissected out along with crop under stereozoom 

binocular microscope. Entire alimentary canal of M. gallinae was found more or less straight and has three basic 

parts (fore-gut, mid-gut and hind-gut) while crop-teeth was present in the crop. The posterior end of crop contains 

20-30 well developed crop-teeth arranged in a single arced plate, in comb-like fashion. Mid-gut was found as simple 

tube and contributes nearly one half of the total length, while the hind-gut was marked by the opening of Malpighian 

tubules in alimentary canal. The heart of M. gallinae is of simplest kind, one chambered bulbous structure having 

three pairs of laterally placed ostia and supported by four pairs of alary muscles. In the tracheal system there were 

seven pairs of spiracles occurred on the terga of M. gallinae. The first pair of spiracle was found located close to 

legs while remaining six abdominal spiracles occur from segment 3rd to 8th. The degree of tracheation of various 

visceral organs has also been noted. 
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Introduction 

Preliminary information on anatomy of lice 

(Phthiraptera) has been provided by Strindberg 

(1916a, 1916b, 1918 & 1919), Blagovestchensky 

(1931 & 1959) and Clay (1949), while Seguy 

(1951) and Eichler (1963) have tried to generalize 

the available information on anatomical 

peculiarities of some lice. Anatomical features of 

different organ systems of three species [one 

Ischnocera (Lipeurus lawrensis tropicalis) and 

two Amblycera (Laemobothrion percnopteri and 

Menacanthus eurysternus)] have already been 

worked out (Srivastava, 1974; Saxena, 1979; 

Chandra, 1986). Haug (1952), Waterhouse (1953), 

Saxena & Agarwal (1981) and Navio et al. (1986) 

have provided specific information on digestive 

system of selected species. Wilson (1933), 

Crutchfield & Hixson (1943),  Agarwal et al. 

(1983), Saxena et al. (1985), Trivedi et al. (1990), 

Singh et al. (2010) and Kumar et al. (2017) added 

valuable information about haematophagous 

nature and feeding habits of some amblyceran and 

ischnoceran avian lice species. Some publications 

dealing with structure and role of cropteeth of 

Mallophaga have also appeared from time to time 

(Cummings, 1913; Blagovestchensky, 1949; 

Agarwal & Saxena, 1978; Saxena & Agarwal, 

1979; Srivastava & Agarwal, 1981; Saxena et al., 

1995). 

The present report deals with morphological 

features of digestive and tracheal system of an 

amblyceran poultry louse, Menopon gallinae. 

 

Material and Methods 

 

Fresh lice were obtained directly from hosts. 

Furthermore, regular supply of lice was ensured 
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