
 

 

2015 January Edition |www.jbino.com | Innovative Association 

J.Bio.Innov4(1),pp:37-43, 2015 | ISSN 2277-8330 (Electronic) 

 

Shally Awasthi et al. 

GST M1 AND T1 GENE VARIANTS DEFICIENCY WITH PASSIVE MATERNAL SMOKING 

DURING PREGNANCY MAY INCREASE ASTHMA RISK IN INDIAN CHILDREN 
 

Pratibha Dixit & Shally Awasthi* 

 

*Department of Pediatrics and Translational Medicine Unit, King George’s Medical University, 

Lucknow, India 

 

Email: shallya@rediffmail.com 

 
(Received on Date: 30th December 2014                                             Date of Acceptance: 3rd January 2015)

ABSTRACT 

It has been evident that Glutathione S-transferase (GST) gene deficiency may contribute to the 

development of asthma. Therefore, we aimed to assess the association of GSTT1 and GSTM1 

deficiency with passive maternal smoking (MS) during pregnancy with asthma in north Indian 

children. It was a hospital based case-control study, 175 bronchial asthma cases and 175 controls, 

aged 1 year -15 years were recruited. Cases included were those children presenting symptoms of 

asthma according to EPR 2007 and excluded were subjects with other respiratory diseases. Non 

asthmatic children were enrolled as controls. Increased risk of asthma was found in children lacking 

the GST M1 (OR= 6.37, 95%CI= 1.29-31.42, p= 0.024) and GST T1 (OR= 4.84, 95%CI= 1.68-13.71, p= 

0.003) gene variants whose mother’s were exposed to smoking during pregnancy. We concluded 

that the GST gene variants(GSTT1 and GSTM1) deficiency with passive maternal smoking during 

pregnancy may increase asthma risk in North Indian children. 
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INTRODUCTION  

Bronchial asthma is a complex inflammatory 

disorder characterized by reversible airflow 

obstruction. Adrian (2012),both genetic and 

environmental factors are associated with 

asthma pathogenesis. Overall, it affects nearly 

155 million people worldwide. Hoffjan& Ober., 

(2002) In India, the prevalence of asthma in 

adults is 2.38% Aggarwal et al., (2006)and in 

children it varies from 6 to 31%.ISAAC Steering 

Committee,(1998); Paramesh.,(2002). 

Glutathione-S-transferase (GST) enzymes, 

which play an important role in detoxification 

processes, may therefore influence risk of 

asthma. Genetic studies of the GST system 

have mainly focused on GSTM1 and 

GSTT1gene variants that code for the enzymes 

GSTM and GSTT, respectively. Kabesch et al., 

(2004)GSTM1 is broadly studied as compared 

toGSTT1 because it is polymorphic with a 

common null allele that produces a complete 

lack of the enzyme. However its association 

with asthma development is not well 

established. Several studies have 

demonstrated an increased asthma risk in 

subjects with GSTM1 null genotype Ivaschenko 

et al., (2002), Islam et al., (2002), Sadat et al., 

(2004),Gilliand et al., (2002),Holla et al., 

(2006),Karam et al., (2012), Lima et al., (2010), 

Liang et al., (2013); Li et al., (2013). whereas 

other studies havereported no association 

between themPiacentini et al., (2012), Reddy 

et al., (2012),Piacentiniet al.,(2012). Gene 

environment relationship is nowadays an 

important issue; advances in asthma 

management are likely to depend on their 

better understanding. It is equally believed that 

the increase childhood asthma involve 

changes in specific environmental exposures 

among the genetically susceptible population 

Lee et al., (2007).Maternal smoking either 

passive or active during pregnancy are 

associated with childhood asthma Le Souëf P. 

N., (2000).However, gene environment 

relationship of GST gene with passive maternal 

smoking has not yet been studied in north 

India.  Therefore, we aimed to assess the 

association of GST gene variants with asthma 

as compared to controls having passive 

maternal smoking exposure during pregnancy. 

 

MATERIALS AND METHODS  

Study design and settingThe study group 

consisted of 175 asthmatic cases and 175 

controls were enrolled from Department of 

Pediatrics, King George’s Medical University, 

Lucknow, a tertiary care centre in northern 

India. All the patients were diagnosed 

according Expert Panel Report (EPR) 

2007.(National Institute of Health 2007)The 

study design was approved by the institutional 

ethics committee (IEC). Before enrollment in 

the study, a written informed consent was 

obtained from the parent/guardian of each 

participant.Inclusion criteria for cases were 1-

15 years with symptoms of bronchial asthma. 

The diagnosis of asthma was based on 

following criteria: (i) Current presence of 

wheeze with a history of more than one 

episode of documented wheeze or use of 

bronchodilator in the preceding 12 months or 

(ii) with first episode of wheeze along with 

positive family history of asthma in parents or 

sibling. Subjects having pneumonia, 

disseminated bronchiectasis, bronchiolitis, 

pneumo-thorax, pyothorax, immune-

compromised status or malignancy were 

excluded. Controls included were children of 

age 1-15 years with no present and past history 

of asthma or other respiratory disease and 

without family history of asthma in mother, 

father or sibling.  

 

Genotyping:  

Genomic DNA was obtained from 2ml 

peripheral blood of all subjects. GSTM1 and 
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GSTT1 gene variants were amplified by 

multiplex polymerase chain reaction (PCR), 

including the amplification of a-globin gene 

fragment used as a control of the DNA 

sampleArrudaet al., (2001). PCR amplification 

was conducted in a total volume of 15μL with 

20 p mol of each primer. The PCR products 

were then digested overnight by restriction 

endo-nuclease at 37◦C. Genotypes were 

analyzed by electrophoresis on a 2.0% agarose 

gel. 

 

Data sources/measurement:Demographic, 

environmental and clinical and physical 

examination findings were recorded for all 

subjects included in the present 

study.Statistical analysis:Data was entered 

manually in Microsoft office excel 2007. INSTAT 

3.0Wass(1998) and SPSS 11.5 (Chicago, IL) were 

used for statistical analyses.Continuous 

variables were expressed as mean ± S.D. Two-

tailed t test was used for categorical variables. 

Fisher Exact test was applied to avoid type 1 

error in the subgroup analyses due to the 

smaller sample size. P value >0.05 was 

considered as significant.  

 

RESULTS AND DISCUSSION 

This study was conducted from March 2013- 

Dec 2014. Included were 175 asthmatic cases 

and 175 controls. Demographical 

characteristics are represented in Table 

1.Screening of GST gene variants (GST T1 and 

GST M1) was performed for all the recruited 

subjects. Increased risk of asthma was foundin 

individuals having GST T1 (OR= 4.84, 95%CI= 

1.68-13.71, p= 0.003) and GST M1 (OR= 6.37, 

95%CI= 1.29-31.42, p= 0.024) deficiency with 

passive maternalsmoking during pregnancy 

(Table 2). Our findings were supported by 

Rogers et al and Gilliand et al; both were 

reported an association of GSTM1 null variants 

with smoking exposure Rogers et al., 

(2009),Gilliand et al., (2002). As per best of our 

knowledge no data was available regarding 

GSTT1 gene variant association with respect to 

passive maternal smoking either in India or 

worldwide.ETS exposure is a serioushealth 

hazard for children; someare even more 

susceptible to developing asthma when 

having genetic variations with exposure to 

either passive or active smoking.GST deficiency 

and other genetic alterations in 

detoxificationpathways, yet not studied may 

add knowledge to the adverse healtheffects 

caused by smokingLee et al.,(2007).Gene 

environmental analysis was performed, no 

statistical significance was observed in children 

who had GSTM1 or GSTT1 null genotype and 

were also exposed to passive MS (tables 3 and 

4). Frequency of individuals having shortness of 

breathing and wheeze were high as 

compared to fever and cough in all the 

groups. 

In this case-control study, increased risk for 

asthma was found in individuals having 

garden/ farming field around the house. It 

could be due to the exposure to allergens from 

plants in the garden and field. However, we 

found no such study assessing the association 

of a garden/farming field around the house 

with asthma. We also observed preterm birth 

was significantly associated with asthma.The 

strength of our study is that the precise care 

was taken in clinical diagnosis of asthma and 

lung function test was done in Children age 

above than 6 years where as small sample size 

was the drawback.In summary, we found an 

increased risk of asthma in individuals having 

GST gene variants (GSTM1 and GSTT1) 

deficiency with passive maternal smoking 

exposure during pregnancy. Our findings 

support the growing literature of gene 

environment relationship of GST gene and 

exposure to smoking in asthmatics. Further 

studies on large population samples should be 
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performed for better understanding of gene 

environment relationship. 
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Table 1:Demographic profile of selected population 

Characteristics 
Cases 

(n = 175) 

Controls 

(n = 175) 
P value 

Age in months (mean ± 

SD) 

74.28±40.89 75.95±36.51 0.686 

Weight in kg (mean ± SD) 17.28±7.11 17.11±6.74 0.330 

Height in cm (mean ± SD) 109.60±21.14 105.67±22.06 0.090 

 N(%) N(%)  

Sex 

Males 

 

118(67.4) 

 

57(32.6) 

 

0.734 

Family Type 

Joint 

Nuclear 

 

104(59.4) 

71(40.6) 

 

70(40.0) 

105(60.0) 

 

0.131 

Garden/farming field 

around the house 

 

73(41.7) 

 

101(57.7) 

 

0.001 

Preterm Birth 155(88.6) 19(10.9) 0.029 

Mode of Delivery 

Normal 

Caesarean 

 

135(77.1) 

40(32.9) 

 

39(22.3) 

136(87.7) 

 

 

0.065 

Passive Maternal Smoking 36(20.6) 139(79.4) 0.030 

Current Paternal Smoking 133(76.0) 42(24.0) 0.031 

Complete Immunization  87(49.7) 9(5.1) 0.507 
Note-* Statistically significant values are denoted in bold 

 

Table 2: Association of GST T1and GST M1 gene variant deficiency in asthmatics with passive maternal smoking 

during pregnancy 

 Controls Cases OR(95%CI)p value 

GST M1  

Null Present 

02(2.7) 

70(97.3) 

10( 13.7) 

62( 86.3) 

6.37(1.29-31.42)0.024 

GST T1  

Null Present 

05(6.8) 

34(93.2) 

19(26.0) 

20(74.0) 

4.84(1.68-13.71)0.003 
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Table 3: Analysis of gene environment interaction for GSTT1 genotypes versus maternal passive smoking during 

pregnancy in asthmatic cases 

Outcomes 
GSTT1+/MPS+ 

(n= 27 ) 

GSTT1+/MPS- 

(n= 109) 

GSTT1-/MPS+ 

(n= 10) 

GSTT1-/MPS- 

(n= 29 ) 

P 

value 

Shortness of 

Breathing 

26(100) 97(89.0) 9(90) 28(93.3) 0.450 

Wheeze 18(69.2) 88(80.7) 7(70) 26(86.7) 0.157 

Fever 7(26.9) 45(41.3) 2(20) 7(87.5) 0.146 

Current 

cough 

16(61.5) 69(63.2) 8(80) 18(60) 0.703 

 

Table 4: Analysis of gene environment interaction for GSTM1 genotypes versus maternal passive smoking during 

pregnancy in asthmatic cases 

Outcomes 
GSTM1+/MPS- 

(n=86) 

GSTM1+/MPS+ 

(n=17) 

GSTM1-/MPS- 

(n=53) 

GSTM1-/MPS+ 

(n=19) 

P 

value 

Shortness of 

Breathing 

76(89.4) 17(100) 49(90.7) 18(94.7) 0.398 

Wheeze 71(83.5) 13(76.5) 43(79.6) 12(63.2) 0.286 

Fever 51(60.0) 10(58.8) 36(66.7) 14(73.7)28 0.549 

Current 

Cough 

35(41.2) 05(29.4) 17(31.5) 03(15.8) 0.191 
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