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INTRODUCTION 

Asthma is a common problem encountered in routine 
clinical practice. Asthma is an episodic, chronic inflam-
matory disease of airways characterized by recurrent 
episodes of dyspnea, cough, wheezing and tightness of 
chest. It occurs in all ages but mostly in early ages of 
life. In India, estimated deaths of 57000 were attribut-
ed to asthma in 2004 *1+ and 2.28% in rural and 1.64% 
in urban areas as per ICMR data of 2010 *2+. The preva-
lence of bronchial asthma is comparatively much more 
in the region of Nellimarla, Vizianagaram where the 
study has been conducted. The area is surrounded by 
several industries like jute industries, pharmaceutical 
industries and ferro- alloys industries. Individuals em-
ployed in these industries are exposed to a host of al-
lergens and dust which irritate the respiratory track 
and provoke oxidative stress which induce bron-
chospasm and culminate in many respiratory disorders 
including Bronchial asthma.  
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Bronchial asthma is a chronic, inflammatory condition 
often triggered by allergy & oxidative stress. Oxidative 
stress, developed from imbalance between oxidants 
and antioxidants, may contribute to origin & develop-
ment of several diseases including bronchial asthma. 
Lungs have the highest exposure to atmospheric oxy-
gen and vulnerable to oxidative damage by oxidants 
and pollutants. The large endothelial surface makes it 
the major target site for circulating oxidants xenobi-
otics. Oxidative damage play one of the essential roles 
in development & persistent of bronchial asthma *3,4,+.  

Reactive oxygen species (ROS) can adversely affect air-
way cells and initiate lipid peroxidation , protein oxida-
tion, DNA modification resulting in enhanced release of 
arachidonic acid from cell membranes, contraction of 
airway smooth muscle, increasing vascular permeabil-
ity, increasing airway reactivity and airway secretion, 
synthesis and release of chemo attractants *5-7+. Cho-
lesterol is the second most abundant lipid component 
of pulmonary surfactant, composing of 10-25% of total 
surfactant lipid. At least 80% of lung cholesterol ap-
pears to be derived from plasma lipoproteins *8, 9+.  

HDL particles of total cholesterol have various anti-
inflammatory and antioxidative properties. HDL im-
proves endothelial function by stimulating endothelial 
nitric oxide production *10+. HDL directly neutralizes 
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lipopolysaccharides derived from Gram negative bacte-
ria and inhibits subsequent production of inflammatory 
cytokines in lungs *11, 12+. Synthesis of alveolar surfac-
tant is also promoted by HDL. Thus HDL-c serves as anti
-inflammatory and antioxidative agent in bronchial 
asthma *13+.  

The levels of serum LDL-c have been implicated in the 
inflammatory cascade in murine model of asthma. Re-
cent finding suggest that LDL-c may modulate the in-
flammatory state of asthmatic airways in humans *14+.  

Existing literatures shows that any abnormal lipid pro-
file & lipid peroxidation can affect the course prognosis 
of bronchial asthma in patients. There are many con-
flicting report regarding the alteration of lipid profile in 
bronchial asthma. Some author’s report that serum 
HDL-c is raised & total cholesterol is increased *15-17+. 
Other that LDL-c registers a decrease in bronchial asth-
ma *18+.  

Therefore we have conducted this study to look for 
lipid profile and lipid peroxidation status in bronchial 
asthma patients of this area. Keeping this in view we 
have measured serum total cholesterol, triglyceride, 
LDL-c, HDL-c & VLDL-c along with plasma superoxide 
dismutase activity & serum MDA level in bronchial 
asthma patients &compared with normal healthy indi-
viduals observe any oxidative stress & dislipidemia in 
bronchial asthma which may affect the disease.   

MATERIALS AND METHODS  

Study design: Case control analytical study  

Ethics approval: Our study was approved by Institution-
al Ethical Committee (IEC) of our institution 

Study location: Department of Biochemistry  

Inclusion criteria: Cases: The study subjects were com-
prised of 50 cases (27 male and 23 female patients) of 
chronic bronchial asthma in between 40years to 60 
years who had attended the OPD of TB and Chest de-
partment and diagnosed by history and clinical exami-
nation. Control: 50 participants, age and sex matched 
healthy individuals (29 male and 21 females) were con-
sidered as control group in this study. 

Exclusion criteria: Smokers, steroid dependent patients 
and those suffering from chronic diseases which are 
likely to affect the lipid profile and oxidative stress 
were excluded from the study.  

Grouping: Group 1: Control, Group 2: Case 

Methodology:  

The cases were assayed for serum lipid profile, plasma 
superoxide dismutase (SOD) and serum Malondialde-
hyde (MDA). Fasting blood sample from each patient 
and control were collected and analyzed for serum to-
tal cholesterol, triglyceride, HDL-c and LDL-c, VLDL- c, 

MDA and plasma SOD.  

The assays of various parameters in this study were as 
follows:- The lipid profile estimation was done by ran-
dom access fully automated analyzer. Principles of 
measurement of different component of lipid profile 
measured in the study are as follows *19+.  

 

Plasma SOD activity was estimated by a modified spec-
trophotometric method as described by Kakkar et al 
*20+. Serum MDA level was assessed by colorimetric 
method with Thiobarbituric acid (TBA) *21+.  

Statistical analysis:  All the parameter between two 
study groups was compared by chi-square test, p-value 
< 0.05 was considered as statistical significant. 

RESULTS 

Gender distribution between two studies groups are 
shown in table no 1.  

Table 1. Distribution of Groups–Gender wise 

Table 2. Biochemical analysis (lipid profile and Lipid 
peroxidation levels) of two study groups 

(Statistical significance: * = p-value <0.05, ** = p- value 
<0.001) 

Serum triglyceride GPO –Trinder method 

Serum total cholesterol CHOD-PAP method 

Serum HDL cholesterol Phosphotungstic Acid 
method 

Serum LDL cholesterol & 
VLDL cholesterol 

Friedwald formula 

 Parameters Case Control 

Mean ± SD Mean ± SD 

  
Lipid pro-
file pa-
rameters 

(mg/dl) 

TG 93.42±6.98 95.48 ± 7.97 

LDL 99.21±12.49 103.44±10.55* 

VLDL 18.68 ± 1.39 19.09 ± 1.59 

HDL 52.32 ± 3.58 44.58 ± 2.58** 

TC 170.2±12.17 167.12 ± 9.67 

Lipid pe-
roxidatio
n marker 

SOD 
(U/ml) 

3.42 ± 0.74 7.16 ± 0.52** 

MDA 
(nmol/L) 

5.91 ± 0.88 3.00 ± 0.40** 

Group Total Male Female 

Number Number 

Control (N=50) 50 29 (58%) 21 (42%) 

Cases (N=50) 50 27 (54%) 23 (46%) 
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Above table shows that mean fasting serum triglycer-
ides value of cases (93.42±6.98mg/dl ) were slightly 
lower as compared to controls (95.48 ±7.97mg/dl ).  

Mean fasting serum total cholesterol of cases 
(170.22±12.17mg/dl ) was slightly higher as compared 
to controls (167.12±9.67mg/dl ).  

Fasting serum HDL and LDL cholesterol level of cases 
respectively (52.32±3.58mg/dl ), (99.21±12.49mg/dl) 
were found to be significantly higher when compared 
to controls (44.58±2.58mg/dl ), (103.44±10.55mg/dl).  

Mean fasting serum VLDL cholesterol of cases 
(18.68±1.39mg/dl ) was lower as compared to controls 
(19.09±1.59mg/dl ), but statistically not significant. 

On comparison of lipid peroxidation status, we found 
that mean plasma SOD level of cases (3.42 ±0.74U/mL) 
was significantly lowered than controls (7.16±0.52U/
mL). Serum MDA level of cases (5.91±0.88nmol/L) was 
higher as compared to controls (3±0.4nmol/L). This 
increase was statistically highly significant. 

DISCUSSION  

In this comparative study 50 patients of bronchial asth-
ma were taken up as cases and 50 healthy individuals 
were considered as controls. To determine their lipid 
profile and lipid peroxidation status, we carried out 
estimation of serum total cholesterol, VLDL-c, HDL-c, 
LDL-c, TG, SOD & MDA level. All the data were tabulat-
ed & compared by suitable statistical test (chi-square). 

On analysis of demographic data of two study group, 
we found that number of male cases were more as 
compared to females. It may be due to more exposure 
of males to environmental factors such as dust, aller-
gen and other air pollutants. Many of the males’ partic-
ipants were industrial workers, employed in nearby 
jute industry. 

FEV (in 1st min, FEV1) of bronchial asthma cases were 
found to be significantly lowered (p< 0.001) in compari-
son to controls.   Asthma is a chronic inflammatory dis-
ease in which ongoing tissue injury and repair may re-
sult in irreversible fibrotic changes in the pulmonary 
airways leading to decline in lung function *22, 23+. Our 
study finding also corroborated with pathophysiology 
of asthma & previous studies. 

On comparison of lipid parameters we found that se-
rum Tg & VLDL-c level in bronchial asthma cases were 
lower & serum total cholesterol was little higher than 
that of controls. Both the findings were statistically not 
significant. Our observations were in concurrence with 
Bahar et. al *17+ & Sahu et al *15+.  

Serum HDL-c level was found significantly higher than 
controls. Similar findings were reported earlier by 
different study groups. Increase in serum HDL-c level 
may be attributed to an increase activity of lecithin 

cholesterol acyl transferase (LCAT) enzyme and its acti-
vator. LCAT catalyses the conversion of surface phos-
pholipids and free cholesterol into lysolecithin and cho-
lesteryl ester. Movement of free cholesterol from cell 
membrane to nascent HDL is also promoted by LCAT. 
The esterified cholesterol is transferred from HDL to 
other lipoproteins with the help of cholesteryl ester 
transport protein (CEAP). Thus cholesteryl esters of 
HDL are transported to liver via chylomicron remnants 
and LDL. The LCAT system in this way involved in the 
removal of excess cholesterol from lipoprotein and its 
excretion through liver. Thus it appears that the rise in 
HDL-c in asthma patients may provide a protection 
from Ischemic heart disease (IHD) and it considered as 
anti-atherogenic. HDL particles have various anti-
inflammatory and anti-oxidative properties. HDL im-
proves endothelial function by stimulating endothelial 
nitric oxide production. Synthesis of alveolar surfactant 
is also promoted by HDL *, 15, 17, 22-24+. 

Serum LDL was found to be significantly lowered in our 
study. Earlier Nakazawa et. al also reported lowering of 
serum LDL in bronchial asthma & hypothesized that LDL 
receptors participate in the delivery of Cholesterol in to 
cells. Therefore with increased LDL receptors acting on 
cell membrane, there may be a resultant decline in 
serum LDL in bronchial asthma patients. This LDL inside 
the cell is necessary for synthesis of pulmonary surfac-
tant *18+.  

In bronchial asthma cases oxidative damage happens 
because of growing production of reactive oxygen spe-
cies (ROS). Increased oxidative stress occurs in the air-
ways of bronchial asthma patients. Inflammatory and 
immune cells in the airways, such as macrophages, 
neutrophill and eosinophills release increased amounts 
of reactive oxygen species through Interleukins. These 
ROS can result in lung injury as a result of direct oxida-
tive damage to epithelial cells and cells shedding. Ac-
tion of ROS can produce many pathological features 
including changes in biochemical microenvironment 
with enhanced arachidonic acid release, increase syn-
thesis of chemo attractant, glucocorticoids, resistance 
and impaired β-adrenergic responsiveness. This effect 
lead to airways smooth muscle contraction, increase 
airways reactivity, secretions and increased vascular 
permeability. Plenty of mediators including lipid media-
tors, chemokines, adhesion molecules and esinophil 
granule proteins (EPO) are promoters of ROS in pa-
tients of asthma. To neutralize this increased produc-
tion of ROS, especially O2

•- free radicals, SOD are in-
creasingly utilized. Thus a decline in plasma SOD level 
in bronchial asthma patients is anticipated. Similar find-
ing of significant decrease of SOD level in bronchial 
asthma cases was observed in comparison to healthy 
controls in our study *25+.  

 We observed that serum MDA level in bronchial asth-
ma cases is significantly raised as compared to the con-
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trol. Increased in MDA is expected in situations of in-
creased oxidative stress. As described earlier increased 
oxidative stress in bronchial asthma also initiates lipid 
peroxidation.  Once lipid peroxidation is initiated, a 
propagation of chain reactions will take place until ter-
mination products are produced. The main primary 
products of lipid peroxidation are lipid hydro peroxides. 
Among the many different aldehydes which can be 
formed as secondary products during lipid peroxidation 
are Malondialdehydes (MDA), propanal, hexanal and 4-
Hydroxynonenal (4-HNE). MDA appears to be most 
mutagenic product and 4-HNE is the most toxic. Arachi-
donic acid is increased in airway inflammatory cells of 
bronchial asthmatic patients. This arachidonic acid may 
undergo oxidation to produce end product of lipid pe-
roxidation. So MDA is increased in bronchial asthma 
due to generation by decomposition of arachidonic acid 
and larger PUFA through enzymatic and nonenzymatic 
processes. It is more chemically stable and membrane 
permeable than ROS and less toxic than 4-HNE.  Once 
formed MDA can be enzymatically metabolized or can 
react on cellular and tissue proteins or DNA to form 
adducts resulting in bimolecular damage *26-29+. 

CONCLUSION  

In conclusion lipid profile in bronchial asthma patients   
(raised HDL& decreased LDL) provides some degree of 
protection to this patients against ischemic heart dis-
ease (IHD). But increase in lipid peroxidation as evi-
denced by decreased plasma SOD & raised serum MDA 
aggravate airway inflammation, smooth muscle con-
traction & increased vascular permeability.  

Conflict of interest: There is no conflict of interest of 
authors. 

REFERENCES  

1) Ebrahim S, Reddy KS, Patel V. South Asia network 
for chronic disease. Asthma in India. Available from: 
http//www.sancd.org/uploads/pdf/Asthma fact-
sheet.pdf *Last accessed on 2012 April 19+. 

2) Zindal SK. ICMR Report, www.ICMR.nic.in/insearch 
sept 2010. *Last accessed on 2018 22 March+ 

3) Gutteridge JM, Halliwell B. Free radicals and antioxi-
dants: A historic look to the future. Ann NY Acad Sci 
2000; 899: 136-47. 

4) Riche, Cogvadze, Laff Ranchi. Oxidants in mitochon-
dria: From physiology to diseases. Biochem Biophys-
ics Actal 1995; 127:67-74. 

5) Dhalla, NS, Temsah. Role of oxidative stress in cardi-
ovascular diseases. Journal of hypertension. 
2000;18:6:655-673. 

6) Bergendi, Benes, Durackova. Chemistry, physiology 
and pathology of free radicals. Life sciences. 
1999;65:18-19:1865-1874. 

7) Comhair SA, Xu. Superoxide dismutase inactivation 
in pathophysiology of asthmatic airway remodeling 
and reactivity. The American Journal of pathology. 
2005;166:3:663-674. 

8) Hass MA., Longmore, WJ. Surfactant Cholesterol 
metabolism of the isolated perfused rat lung. Bio-
chem. Biophys. Acta.1979;573,166-174. 

9) Turley SD, Andersen JM, Dietschy JM. J. Rates of 
sterol synthesis and uptake in major organs of rat in 
vivo. Lipid Res. 1981;22,551-569. 

10) Connell BJ, Genest J Jr. High-density lipoproteins 
and endothelial function. Circulation. 
2001:104:1978-1983. 

11) Levine DM, Parker TS, Donnelly TM. In vivo protec-
tion against endotoxin by plasma high density lipo-
protein. Proc Natl Acad Sci USA. 1993;90:12040-
12044. 

12) Matrin TR. Recognition of bacterial endotoxin in the 
lungs. Am J Respir Cell Mol Biol. 2000;23:128-132. 

13) Sugatani J, Miwa M, Komiyama Y. High- density lipo-
protein inhibits the synthesis of platelet-activating 
factor in human vascular endothelial cells. J Lipid 
Mediat Cell Signal. 1996;13:73-78. 

14) Nicola scichilone, Manfredi Rizzo, Alida Benfan-
te.Serum LDL subclasses in asthma, Respiratory 
medicine. 2013;107(12):1866-1872  

15) Sahu P, Behera P, MishraA. A study on serum lipids 
in bronchial asthma. Ind.j.med.biochem.  1998:2:1. 

16) Otera H, Ishida, Nishiuma. Targeted inactivation of 
endothelial lipase attenuates lung allergic inflamma-
tion through raising plasma HDL level and inhibiting 
eosinophil infiltration. Am J Physiol Lung Cell Mol 
Physiol. 2009;296: L 594-L602. 

17) Bahar, Filiz, Cimen. Lipid profile in patients with 
COPD. Turkish Respiratory journal. 2003;4(3):120-
122. 

18) Nakazawaki, Yamazaki N, Taniguchi M. Changes of 
serum lipids and high density lipoproteins levels in 
patients with bronchial asthma; 1991;29(4); 435-8.  

19) Friedwald, Levy, Fredrickson. Estimation of concen-
tration of LDL cholesterol in plasma without use of 
preparatory centrifuge. Clinical Chem.1972; 18:499-
502. 

20) Kakkar, Das and Viswananthan. A modified spectro-
photometric assay of superoxide dismutase. Indian 
Journal Biochem Biophysics; 1984;21:130-132. 

21) Keisatoh serum lipid peroxide in cerebrovascular 
disorders determined by a new colorimetric meth-
od. Clin. Chim. Acta. 1978;90:37-43. 

22) Ulrik, Backer, Dirksen. Mortality decline in lung 
function in 213 adults with bronchial asthma: a ten 
year follow up. J Asthma. 1992; 29:29-38. 

23) Lange, Ulrik, Vestbo. Mortality in adults with self- 
reported asthma. Lancet. 1996;347:1285-1289. 

24) Nath, Agrawal, Joshi. Raised levels of HDL-
cholesterol in asthma, rhinitis and sinusitis. Ind. J. 
All. Appl. Immunol, 1987; 1:27. 

25) Allain CC, poon LS, Chan CS. Enzymatic determina-
tion of total serum cholesterol. Clin.chem. 1974;20
(4):470-475. 

26) Benedetti A, Comporti M, EsterbauerH. Identifica-
tion of 4-hydroxynonenal as a cytotoxic product 

Gangadhar Chatterjee et al.  Lipid profile and lipid peroxidation in bronchial asthma. 

Int. j. clin. biomed. res. 2018;4(2):47-51. 

http://www.ICMR.nic.in/insearch


 51 

 

originating from the peroxidation of liver microso-
mal lipids. Biochimica et Biophysica Acta, 1980;  620
(2) 281–296. 

27) Esterbauer H, Cheeseman KH. Determination of 
aldehydic lipid peroxidation products: malonalde-
hyde and 4-hydroxynonenal. Methods in Enzymolo-
gy. 1990;186:407–421.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

28) Esterbauer H, Eckl P, Ortner A. Possible mutagens 
derived from lipids and lipid precursors.  Mutation 
Research. 1990;238(3): 223–233. 

29) Wood, Gibson, Garg. Biomarkers of lipid peroxida-
tion, airway inflammation and asthma, Eur Respir J 
2003; 21:177-186. 

 

 

Int. j. clin. biomed. res. 2018;4(2):47-51. 

How to Cite this article: Kamala Kanta Parhi, Behera PK, Gangadhar Chatterjee. Lipid profile and lipid peroxidation in bronchial 

asthma.  Int. j. clin. biomed. res. 2018;4(2): 47-51. 

Gangadhar Chatterjee et al.  Lipid profile and lipid peroxidation in bronchial asthma. 


