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Abstract
Asthma is a chronic disorder ofthe airways with underlying inflammation and oxidative stress. Malondialdehyde
(MDA) - the lipid peroxidation product- level increases in inflammatory diseases and used as a common
oxidative stress marker . Albumin and bilirubin, uric acid ; are components of antioxidant defense system.
Omega-3polyunsaturated fatty acids supplementations lead to decrease the inflammatory mediators thereby
decrease oxidative stress in asthmatics. Thirty seven asthmatic patients (20 females and l7 males) were involved
compared with 37 healthy controls. Plasma samples analyzed for total MDA, albumin bilirubin, and uric acid
before and after 3 weeks of supplementation of two types omega -3 polyunsaturated fatty acids (300mg/day) .

After 3weeks of supplementation the MDA level change along supplementation period (p< 0.05), but it still
significantly differ fiom control (p<0.01), albumin and bilirubin retum to conhol level with non-significant
difference flom control, while uric acid increase significantly. These results indicate the decrease oxidative stress
situation since MDA levels decrease while endogenous antioxidant molecules (albumin, bilirubin , and uric
acid) levels raised leading to conclude the valuable omega-3 fatty acids supplementation for asthmatic patients .

Introduction
Asthma is a worldwide disease. lt is characterized by albumin levels in asthmatic children in compare to
an influx and activation of inflammatory cells, control group(rur. Vural et al also stated the lower
generation of inflammatory mediators, and epithelial level ofalbumin in patients with bronchial asthma 

(r7).

cell shedding (r). It has been shown that inflammation Bilirubin was reported to protect against the oxidation
driven by increased oxidative stress occurs in the of lipids such as linoleic acid and vitamin A (r8).R.

airways ofpatients with asthma 
(2) 

. lnflammatory and stocker e, a/ indicate that bilirubin at micromolar
immune cells in the airways, release increased concentrations can scavelge the chain --carrying
amounts of reactive oxygen species (ROS) in peroxyl radical (1e). In serum, J.Neuzil & R.Stocker
asthmatic patients. The resulting reactive oxygen demonstrate that lipoprotein-associated and albumin-
species (ROS) , have d€structive role when produced bound bilirubin can efficiently protect lipid from such
in excessive amounts (r'a). The |ipid peroxidation peroxidation (20). Remission ofsevere chronic asthma
products (as part of inflammation events) easily was noted in a patient during an episode of hyper
create reactive carbon compounds. The mosl bilirubinemia associated with hepatitis(2t).
important one is malondialdehyde (MDA)(5). Finally Missoet a/ reported low plasma bilirubin
Malondialdehyde, MDA, is a highly reactive three concentation in severe asthma(Is).
carbon dialdehyde, produc€d as a byproduct of poly Uric acid has profound beneficial effects since it
unsaturated fatty acid peroxidation (6) 

. it is one ofthe scavenges potential harmful radicals (2). Urate not
most frequently used indicators of lipid peroxidation only behaves as a radical scavenger but also stabilize
(?). Thiobarbituric acid reactive substances (TBARS) ascorbate in biological fluidsr2rr. Most few studies on
measure the concentration of MDA. This popular uric acid in asthma focus on its availability in
assay for MDA is based on its reaction with respiratory tract lining fluid that reported availabitity
thiobarbituric acid (TBA) (8 e) {t 2a), and its reduction concentration lhan normal
Elevated MDA levels have been observed in plasma there (e). While Misso et a/ found no significant
and bronchoalveolar fluid in asthmatics (r0 rr). differences in plasma uric acid concentrations in
Malondialdehyde (MDA) tevels elevated also in asthmatics(r5).
breath condensate ofthe asthmatic patients (r2) , The membrane of most immune cells contain large
Albumin is well known for its ability to bind amount of arachidonic acid (AA), compared with
molecules, such as metals ions, fatty acids, drugs, and other poly unsaturated fatty acids (PUFA)
also hormones.The flexibility ofthe albumin structure compounds, like Eicosapentanoic acid (EPA).
adapts it readily to ligands, and its three domains Because that AA is usually the principal precursor for
provide a variety of binding sites that's lead to have eicosanoid synthesis metabolism of AA by
many antioxidant activities (r3), Picado C. et al cycloxgynase (COX) enzyme gives rise to the 2-
measur€ serum albumin in asthmatic patient and low seriesprostaglandin (PG) and thromboxanes (TXAS),
plasma albumin level was reported in corticosteroid - whereas it's metabolism by s-lipoxygenase (5-LOX)
dependent asthmatic patients (ra). 

The interferences of pathway gives rise 4-series leukotrienes (LTsl t:sl.

corticosteroid are eliminated in other study which These series of PGs and LTs has a number of
stated lower plasma albumin concentration in severe proinflammatory effects enhances generation of
asthmatic patients(r5). Another study also stated low reactive oxygen species Qu). Among r,l-3 PUFA that

/5
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possess potent immunmodulatory activities, those
fiom fish oil (a rich source of EPA and DHA) are
more biologically potent than other(25). Ingestion of
these classes of fatty acids will lead to their
dist bution to virtually every cell in the body with
effects on membrane composition and function,
eicosanoid synlhesis, cellular signaling and regulation
gene expressionr2". Supplementation with EPA and
DHA significantly increases tissue levels of these
kinds of fatty acids, and in sequence increased
proportion of those fatty acids in inflammatory cell
phospholipids .The incorporation of EPA and DHA
into human inflammatory cells occurs in a dose-
response fashion and is partly at the expense of
arachidonic acid(28' 2e ro).

The <o3-PUFA (practically EPA&DHA) decreases the
production of inflammatory mediators. They act in
two ways; directly by replacing AA as an eicosaniod
substrate and inhibiting AA metabolism and via
interference with AA casaade that generate
eicosanoid . EPA strucrurally close analogue of AA,
it is not only can replace AA in phospholipid bilayers
but act also as a substrate for cyclooxygenases (COX)
and lipoxgrnase enzymes, generating 3-series
prostaglandins and thromboxane and 5-series
leukotrienes (3r'32'I). Sethis. e, a/ reported that o-3
PUFAs can be oxidized non-enzymatically and that
the products are both anti-inflammatory and anti-
proliferative ('o). Gao, L. et ql stated that EPA and
DHA are readily oxidized under free radical
conditions because they have additional carbon-
carbon double bonds compared with arachidonate and
other PUFAs 

(35) 
.

Several studies reported this beneficial effect of <o-

3PUFA supplement (i.e. EPA&DHA) . One of these
studies demonstrated that dietary supplementation
with <o -3 PUFAs over 6 months increased plasma
levels of these fatty acids and reduced stimulated
TNF-a and circulating eosinophils and reduced
medication use in asthmatic children(r6). Nagakura e,
a/ showed that dietary supplementation with fish oil
(84mg EPA and 36mg DHA per day) over l0
months decreased asthma scores in children with

Table -l: Distribution of stu rtic ants acco

Plasma Malondialdehyde (MDA) levets (pmoUl)
The mean (+SEM) values of plasma MDA levels in
control and asthmatics group before and after the
course of eicosapentaenoic and docosahexaenoic
acids (EPA & DHA) supplementation are listed in
table ( 2) .

a- Before EPA and DHA supplemertation
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bronchial asthma(r7). Okamoto et al observed
suppression of LTBa and LTCa generation by
following 4 weeks of perilla seed oil (<o-3 PUFA)-
rich supplementation in asthmatic subjects(38). Payaz
e, a/ found that high doses, compared to low doses, of
EPA ethyl ester taken daily for 8 weeks increased
LTB5 generation, and reduced AA, LTBa, and
PGEz(3e).

Subjects , Materials , and Methods
Thirty seven asthmatic patients (20 females and 17
males) were evaluated in this study. Diagnosis of
asthma was made by a respiratory physician . The
study was carried out in Baghdad Teaching Hospital .

The exclusion qiteria were (i) age less than l5y (ii)
vitamin supplements taken in the last 4 weeks, (iii)
presence of other diseases known to be associated
with elevated oxidative stress (cancer, diabetes,
arthritis, etc.) A matching group of 37 healthy
volunteer subjects (21 male and 16 female) were
considered as a control goup . o-3 polyunsaturated
fany acids supplements (panicularly ecosapentanoic
acid EPA and ecosahexanoic acid DIIA ) ordered to
be consumed by patients (thirty one only stayed along
study pedod) as I capsule per day(300m9/day: l20mg
DHA and 180 mg EPA) . Samples of blood collected
from patients weekly for 3 weeks, in addition to base
line. Total period ofobservation and collecting blood
samples is 4 weeks for every patient .

Each plasma sample was analyzed for total
malondialdehyde (MDA) , albumin, uric acid and
bilirubin. Plasma albumin, uric acid and bilirubin
were measured by colorimetric method using kits
supplied by bioMaghrab Company.
MDA lipid peroxidation end product measured
spectrophotomctrically after adding thiobarbituric
acid under acidic conditions 

(a0).

Statistical analysis
Statistical package for social sciences (SPSS) version
l5 was used for data entry and analysis .

Results & Discussion
Number and percentage (according to gender) of
subjects who's involved in this study are given in
Table (l) .

to their health status alld gender

Data in table 2 showed that MDA concentration in
the plasma of asthmatic group (12.6 + 4.54 pmolVl)
was significantly higher (p< 0.01) than that of control
group (4.50 + 0.33pmolyl) . Similar findings were
reponed by Ozaras et ql, lacobson et ol, and sharma
A. et al, who found that MDA was higher in plasma
ofasthmatic patients compared to controls 

(10, ll,al).

Study Group
Asthmatic Control Total

Gender

N Yo N Yo N %
Male 17 45.*/o 2l 56.00 38 5t.3vo

Female 20 54.tyo 16 44.00 36 48.7v"
Total 3't 10O.0o/o 37 100.0% 74

76

100.0olo
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The increasing in th€ MDA concentration indicates
the increased peroxidation of lipids (i.e. oxidative
stress) in the asthma disease, where the oxidative
stress is involved in asthma pathogenesis and
symptoms 

(r). High leuels of MDA itself is involved
in many harmful effects of inflammation (u' o2) 

.

b- After EPA and DHA suppl€mentation

ISSN: 1813 - 1662

Table (2) Plasma mahodialdehyde concertratiotr (pmoll/l) in asthmatic patients before (week 0) rnd after
ecosapetrtanoic acid and docosahexanoic acid su ementation week com pared to control subjects

*MDA= Maltrodialdehyde

Table (3) plasma Malnodialdchyde conceDtratiotr (pmolm) in asthmatic patients during 3 weeks of
ecosa taroic acid and docosahexanoic acid su lementation

*MDA = Malnodialdehvde

During the 3weeks of EPA and DHA supplementation,
plasma MDA level unchanged significantly in each
week of the observation compared to the wcck zero (as
shoun in tablc 3) . But the dccreasing of plasma MDA

Malondialdehyde is the result of oxidative saess due
to inflammation and/or hypenesponsiveness
Inflammation and hyper responsiveness themselves
are due to immune cells actiyation as well as some
bronchial cells activation that contain AA
Arachidonic acid produces cell mediators
(particularly ecosaniods) The substitution of AA
with EPA and DHA in cell membrane lead to the
production 5- series leukotriene LT (with less potent
inflammatory properties) compared to 4-series (LT)
produced fiom AA and 3-sr€ies prostaglandins (PG)
and thromboxanes (TXAS) (with antinflammatory
effects) compared to 2-series produced fiom AA(3r'32)
. These LTs, PGs and TXAs produced from EPA (in
addition to reduce these compormds o ginated from
AA) will decrease the oxidative stess that produc€s
MDA.
Plasma albumin level (g/liter)
The mean (+SEM) values of plasma albumin level in
asthmatic and control group before and after the
course of eicosapentaenoic and docosahexaenoic
acids (EPA & DrIA) supplementation are listed in
table (4) .

level with time is significant (p< 0.05) which indicate to
the successful of EPA and DHA supplementation for
extended period of time. As sho$,n in table (3) .

a- Before EPA and DHA suppl€mentation
The mean value of albumin in plasma of asthmatic
patients group (40.29+7.24 g/L) was significantly
lower (p< 0.05) compared with control group (45.17+
1.54gll-). Albumin is known to bc one ofthe negative
acute phase proteins (42) and it is also found to have
antioxidant properties (r3 20). So the decrease in
plasma albumin level obtained in the present study
could be explained by either that albumin is one of
the negative acute phase proteins that decreased after
inflammations or du€ to its activity as antioxidant or
both, which need more investigation in future work .

The results obtained in the present study is agreed
with the finding of Ywal et al and Picado et al who
reported a decrease serum albumin level in asthmatic

Patients 
(la lr) 

.

b- After EPA and DHA supplementation
The level of Plasma albumin significantly increased
(p>0.05) after3 weeks of EPA and DHA
supplementation to asthmatic patients (mean 47.67
+1.37 glL) compared to the control level (45.1711.54
g/L). (as shown in table (4)

Study group MDA* pmolA
Mean + SEM

P

Study goup N MDA* pmol/l
Mean + SEM

P P

Asthmatics 0 37
Asthmatics I 30 11.54 +0.87 N.S
Asthmatics 2 30 12.41 +1.02 N.S
Asthmatics 3 30 10.27 +0.86 N.S

<0.05
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Despite that the level ofMDA in plasma of asthmalic
group after4 weeks of supplementation with EPA and
DHA decrease compared to that before
Supplementation (mean 10.27 + 0.86 and 12.6Gt 0.E2
respectively) , it is still significantly higher than the
control group (p < 0.01), as shown in table (2) .

t c""t."l T]7
lAsrhmaticsol:17
lesthmaticsl130

f ns +orr I- Tusl
I tze+otz l<oor I I

I 10.27 +0.86 I<o.or I

l. t'

t 2.6 +0.82



Study group N P

Control 3? 45.11 +1.54

37 40.29 +1.24 <0.05

30 47 .6'7 +1.37 <0.01 N.SAsthmatics 3
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Table (4) plasma Albumin (g/L) in asthmatic patietrts before (week 0) and after ecosapentaooic acid and
docosrhexsnoic acid su lementation week 3 com red to coDtrol subjects

The supplementation of EPA and DHA leads to
decrease inflammatory process in asthmatic patients
which lead to decrease albumin consumption (as an
antioxidant) .

In addition to that decreasing, inflammatory process
also lead to decrease albumin consumption as

negative acut€ phase protein Both of these two
processes could explain the increase in albumin level
in asthmatic patients to upper normal levels three
weeks after EPA and DHA supplementation . From
the follow up of plasma albumin level over four

Plasma Uric acid mgldl
The mean (}SEM) values ofplasma uric acid level in
control and asthmatic group before and after the
course of eicosapentaenoic and docosahexaenoic
acids (EPA & DHA) supplementation are listed in
table (6) .

a- Before EPA and DIIA supplementatiotr
The level of uric acid in plasma of asthmatic group
show non-significant difference compare to that of
the conftol group obtained in the present study (mean
5.40+ 0.26 mgldl ard 4.66+ 0.29 mg/dl respectively).
although uric acid is provide as much as 607o of
oxygen and free-radical scavenging in human plasma
leading to make it the major antioxidant power source
in the plasm4 because of uric acid is ubiquitous in
body fluids and tissues, this may be lead to the non-

weeks of EPA and DHA supplementation, it was
noticed that albumin started to increase fiom the third
week and continue to the end ofthe fourth week (as

shown in table 5). This change in albumin level could
be explained by the half-life of albumin (15 days
halfJife (ar\ 

so that new albumin synthesized in this
period of omega-3 compounds supplementation, is
less exposed to inflammation. This idea could be
applied to the action of albumin both as a negative
acute phase prot€in and as an antioxidant .

Table (5) plasma Albumin (g/L) itr asthmatic pstients during 3weeks of ecosapentanoic acid and
docosaheranoic acid su lementation

Study group N Albumin g/l
Mean+ SEM

P P'

Asthmatics 0

Asthmatics I 30 45.17 +1.84 <0.05 N.S.
Asthmatics 2 43.07 +1.85 N.S.
Asthmatics 3 30 47 .67 +1.37 <0.01

Table (6) plasma uric acid concentratiotr (mgldl) in asthuratic before (we€k 0) and after ecosapentanoic
acid 8rld docosabexatroic acid su ementatiotr week 3 com red to cotrtrol subjects

From the follow up of plasma uric acid level over 3
weeks of EPA and DHA supplementation (table 7) , ir
was noticed that its concentration decrease

significantly in the first week and retum to increase in
the following weeks .

Study group N Uric acid mg/dl

Mean tSEM
P

4.66 r0.29
5.40 +0.26

Asthmatics 3 30 5.56 r0.19

78

Albumin g/l
Mean+ SEM

Asthmatics 0

significant difference of its level in asthmatic patients
found in the present study.
In addition to the relatively wide range of its
physiological conc€ntration in plasma (2.5-7.5 mgldl)
(2a'a{). The result of the present study was agre€d with
Missoer.al results 

(15)-

F After EPA and DIIA supplementation
Plasma uric acid significantly increased (p<0.05)
after four weeks EPA and DHA supplementation to
asthmatic patients (mean 5.56+0.19 mg/dD
Supplementation of EPA and DHA leads to decrease
the production ofreactive molecules (free radicals in
particular) which may lead to decrease consumption
of uric acid as antioxidant , and hence, it may be
increasing its level after 3weeks of supplementation ,

3',7 40.29 *1.24

30

Control 137 t___t
I N.s- I

I <0.05 |

IAsthmalicso137
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Table (7) plasma uric acid cotrcentration (mg/dt) in asthmstic during 3 rreeks of ecosapetrtanoic acid atrd
docosahexanoic acid su ementatioIt

The variation of uric acid concentration over 3 weeks
of supplementation course report significant
difference (p<0.05) which mean the concentration
change over time is real .

Plasma Bilirubin (mg/dl)
The mean (+SEM) values of plasma bilirubin level in
control and asthmatic group before and after the
course of eicosapentaenoic and docosahexaenoic
acids (EPA & DHA) supplementation are listed in
table (8) .

a- Before EPA ard DHA supplementation
The mean ofbilirubin in plasma ofasthmatic patients
goup (0.41+0.05 mg/dl) was significantly lower (p<
0.05) compared with that of the control group (0.5E+
0.04mg/dl) .

Bilirubin is a molecule \yith effective antioxidant
properties due to its structure(re); therefore it is not
strangely lo exhibit its antioxidant properties that
leads to the consumption of this molecules and
decreasing its levels in the plasma of asthmatic
patients. Since asthma is an inflammatory disease
produces free radicals more than normal.
The result of the present study is ageed with results
obtained by Misso et a/ who found a low plasma
bilirubin concentration in severe asthma 

(r5). And also
it is emphasized with Ohrui T. el a/ who found
remission ofasthmatic patienls who develop jaundice
r'". Neuzil & Stocker demonstrate that lipoprotein-

associated and albumin-bound bilirubin can
efficiently protect lipid from peroxidation ('o). Many
studies stated low bilirubin levels as biomarker of
many diseases' pathology. Hopkins er o/ compared
familial coronary artery disease patients with control
subjects.
The diseased individuals displayed substantial lower
serum bilirubin levels than the control subject(as).
Levinson S. also observed an inverse relationship
between bilirubin levels and severitv of ischemic
heart disease16).
In meta-analysis of I I studies,Novotny &Vitek found
elevated bilirubin levels associated with diminished
risk of atherosclerosis (07). In peripheral vascular
disease, bilirubin levels are lower than in the normal
population (2r).

b- After EPA and DHA supplementation
The plasma blilirubin levels rises after 4 week of
EPA and DHA supplementation to asthmatic patients,
reaching near normal level. No significant difference
(p> 0.05) between asthmatics (mean 0.471= 0.07
mg/dl) and control groups noticed as shown in table -
8-.
The increase in bilirubin levels after EPA and DHA
supplementation may be indicate to success of
replacement of AA with EPA that lead to decrease
the fiee radicals and other reactive molecules which
consume biliribin (working as antioxidant) .

Table (8) plasma bilirubin concentratiotr (mg/dl) in asthmatic before (week 0) and after ecosapentsnoic
acid and docosahexanoic acid su ementation week com red to control subjects

From the follow up of plasma bilirubin level over third week. This finding is agreed with the expected
three weeks of EPA and DHA supplementation (table action of EPA and DHA supplementation despite the
9) , it was noticed that bilirubin started to increase increases is not significance.
fiom the second week and continue to do so to the
Table (9) plasma bilirubin conccntration (mg/dl) itr asthmatic during 3 weeks of ecosapeotanoic acid and

docosahexanoic acid su lementation
Study group N Bilirubin mg/dl

Mean tSEM
P

Asthmatics 0 37 0.41 +0.05 N.S.
Asthmatics I 30 0.41 +0.044 N.S.
Asthmatics 2 30 0.46 +0.08
Asthmatics 3 30 N.S

Study group N Uric acid mg/dl

Mean iSEM
P

Asthmatics 0 37 5.4 +0.26

Asthmatics I 30 4.68 +0.3E <0.05
Asthmatics 2 30 5.15 +0.27 N.S.
Asthmatics 3 30 5.56 +0.19

<0.05

Study goup N Bilirubin mg/dl

Mean rSEM
P

Control 37 0.58 +0.04
Asthmatics 0 37 0.4t +0.05 <0.05
Asthmatics 3 30 o.47 +O.07 N.S. N.S
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Conclusion
l- Oxidatiye stress markers in this study divided into
two parts; first: markers that indicate oxidative stress

in asthma patients from onset time which is MDA.
and in follow-up the change in oxidative stress

situation. Second: markers that have beneficial in
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3.jJr c*y,* 3 ti-.,.Jl &[ L+i.Jl Jjl 4+i^Jl &U:!l iF i1.s- ] liUt .,$k i*5r
er-.Sll,'.U'&^ tl.tiSslr

2qb *'t':j slb , '+SJ,Jrl" Gi , '9.4,r dill .rP i.lt-

GbJt , rL4, ,.r, y.st L-1. pLJt \s , .r9s! r,jt
,jb,tt , ttr;9, ipCt L-ta, , ,jtt i5 , .9.5tt .;t

JL,JI , )t4 , rbiJ i-l+ . sll lrls , 4JLUI f,j'z

(2013 I 4 | E :d$$ &1u ---- 2or2 I tt / 26 :d:-!r t ir )

lJ'iLll
UJnb 'r-J enl., r,*lil .rrrl al. ilL Jl grrji a"!:iJl au:lr )l . iLJi.ll Llj!-yl.r ir.l..]Nl iiJl ol.f u.bl-xyl ,:r rJ "+
-Ar^Jl;JJl d, &ln e:ll -( MDA) Malondialdehyde .u.!$l ql.r (]Jlul crLJl* Jlrj3 . Jljl:J. u !l-'Jir .;rl Xlrll (,lc

,*eErJl pt!:ll , ,& ,rr r ,J5rl- I Lr.st , ir". +illr ir;.r.ifyl . gr-IEII 4Jl o,.ljl i.il.: i-J.S frl-J i.rk Nl u-b.!l *s
dl,r,Ill.ir 3l.l..:Nl s,! it-. r'll ,:ts. rl q!!:*J) g:J:.3rrl rl19 C+.:tll aE 5r.r.:. !j.il oiL-)l JL,:-l . ir.lSl i:LJl

.j1,;ll ..-;y ,rs g:-,SEll trll
. MDA dl,.!6 d. iLJ - icr.i.t el5-yl 37 g- i.i,!L y.jl .,..ay aF ( 'sr l7 - ,:ll 20) i!'!sr L.e ,{-lJAil .$ ej,.i-ru
;$J i-iJl 3 L4.j 6L-l u:c.i LlL.3-l ir- 6+t-l+ .-u cJJ, g",rL!l L.j\ sj rt.'.Jl o:-r. oJ.r+Nl . ..rrt +J+il

{ey;- ,rr.$* 3,c lds E)r:-l in+ dlj,lJ MDA 6jlJ1s c,ri<J ll .ra JL.3-l ,:r 6*Ui :".+ . (300mg/day) f.+.:"J!.xc

-l! ,i)rl oE* 6LJi- tr- ur , gj* clf gl .]p:_t-LJl r-o.y;- uL^1LJ trL in r|IYt-, ip, *t*rll l-+ . (P <0.05) -.JrI+Jl

eJ!.i,Jl cr[i,j+ll L.+ MDA cJtJ3i J.Liijy UJ;j gri:ll \J 6lrji*. uFtiijl J) y.5 6.Ei! ..r,r . liJ -! #,-i 6)lJjl

t, i.rJ J,. i+Jl (J:t-)l r[-!l i-i.^l e l5-Yl Jl fJj, L- i.!.1J1 ir (.i]'Cl u;^J . a}rt,rllll , d!.J+$l) .rllrl it,Sl
. y.Jlt *--rt 3 t ;"j
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