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Abstract

Lipid profile was estimated in sera of patients in major thalassemia (Tmajor),minor
thalassemia (Tminor) compared with control group. 95 individual (26minor),(29major) was
admitted to thalassemic center in Amara city .S.Iraq ,and 40 healthy as control group. Lipid
profile which include Cholesterol (Ch),Triglyceride(TG),Phospholipid (Ph.L),Total lipid
(T.L),High density lipoprotein -Cholesterol (HDL-C),Low density lipoprotein-Cholesterol
(LDL-C),Very low density lipoprotein-Cholesterol (VLDL-C) .In our study there were found
increase levels of Ch,TG,HDL-C,VLDL-C and total lipid in sera of both patient groups
compared with control,while alower of LDL-C and Ph.L levels was found in sera of minor and

major thalassemia patients.
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Introduction
Thalassemia is  an inherited

impairment of hemoglobin production,
in which there is partial or complete
failure of s?/nthesis aspecific type of
globin chain™ the defect may affect the
a,B,y and & chain or may affect some
combinatin for this type , and named
according to the type of chain defect®?.
The B-thalassemia was the most familiar
type in which the [ globin chain
synthesis is impaired, the p-thalassemia
mainfest clinically has three major group
, P thalassemia major, B thalassemia
itermedia and P thalassemia minor ) .

Lipids are hetrogeneous group of
comounds which are relatively insoluble
in water but dissolive in non-polar
organic solvents. The acyle glycerol
constitiunte the majority of lipids in the
body ,triglycerids are the major lipids in
fat and food deposite™®.

During the previous years some
scintific evidences have raised the
adverse effect abnormal blood lipid
levels ,like total cholesterol and other
lipids and lipoptoteins on agenetic
disease ®®At this point the relationships
between blood lipids and genetic disease
might be influenced by several other
lifestyle- related factors like glucose
intolerance , dietary habits®

It was established that B thalassemia
has amajor impact on plasma lipids and
lipoproteins.In sever B
thalassemia(Tmajor, Tminor)hypocholest
erolemia caused by amarked reduction of
both LDL-C and HDL-C cholesterol has
been consistently reported®™® A wide
study conducted in the thalassemia
patients not only showed that pB-
thalassemia carriers have a lower total
and LDL-C than do controls but also
showed a small significant reduction of
apo B and apo A-l levels and bordline
changes in lipid and protein composition
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in DL-C,HDL-C,and phospholipids®®*It
has been suggested that the mild
lipidemia found in carriers of
thalassemia might contribute to the
protection of these individuals from the
development of premature CAD
(1918) Retrospective studies showed that
the prevalance of thalassemia carriers
among  patients with  myocardial
infraction was much less than
expected®To the best our knowledge
data regarding the distribution of blood
lipids levels among patients with f
thalassemia were obscure .Therefor we
investigated the distribution of total lipid
Jlipoproteins,cholesterol,triglycerids,
phospholipids levels in a sample of
patients with B-thalassemia in Amara
city (S. of Iraq).

Materials and Methods

Forty normal healthy subjects were
the control group from the university and
hospital ~ staff with no  general
complications and  receiving  no
medication whose ranged their ages from
(4to30)years (mean+SD=10.949.4).Fifty
five thalassemia patients aged from
(1.5t029)years (meant SD=9.4+ 8.71),
the patients groups were divided into
three subgroups according to their age,
eleven patients (1.5tol0)years, twenty
three pateints (11to20) years, and twenty
one patients (>21) years and another
divided into two subgroups according to
the type of the B thalassemia,twenty six
patients as (Tmajor)and twenty nine
pateints as (Tminor).

Blood from thalassemic patients
who attended the thalassemia center in
the Al -Sadder-hospital from Amare
city.After clotting ,serum was separated
by centrifugation and divid in several
aliquots , stored at -20C° until use for
further biochemical determination.
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We measured serum cholesterol
(Ch),  Triglycerid(TG),High  density
lipoproteins(HDL), ,Phospholipid (Ph,L)
and total lipids were performed by using
the enzymatic reagent standard Kits
(Randox , Bio merieax and Biolabo Kits)
Low density lipoproteins(LDL), Very
low density lipoproteins(VLDL) were
calculated by the Freidewald formula.

All data were expressed as the
Meant SD,the SPSS for windows
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program for statistical analysis were
used. Differences were considered
significant when p<0.05

Results and Discussion

The overall charcteristics of all
subjucts participated in this study are
presented in table (1).

Tablel:Charcteristics of all subjects group in this study

The patients with B thalassemia major
shown a significant increased of serum
total cholesterol(Ch) and triglycerids
(TG) levels compared to minor
thalassemic an control was found in
table (2) .While the total lipids level in
both subgroups of thalassemic patients
was highly increased significant as

Variables Control Tminor Tmajor
N=40 % N=29 % N=26 %
1.5-10 10 25 7 24 4 15
Age(years) 11-20 12 30 10 34 13 50
>21 18 45 12 41 9 35
Sex Male 27 67 18 62 17 65
Female 13 33 11 38 9 35
BMI Kg/m2 24.9 / 22.78 / 23.05 /
Hb % 14.6 / 9.7 / 8.05 /

compared with control healty groups, but
the phospholipid levels was significant
which decreased found in minor
thalassemic ,as well as the concentratuon
of hemoglubin (Hb%) was also
significantly lower in both type of
thalassemic compared to normal control
subject , table(1),fig 1, p<0.05
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Table 2:Lipid profile level in sera of three studied groups

Paremeters(mmol/L) Controls Tminor Tmajor
Total cholesterol 4.45+021 6.1+0.41* 5.91+0.91*
Triglycerids 2.76x0.15 3.26+0.45* 4.41+0.61*

Phospholipids 2.1+0.3 1.1+0.21* 1.9+0.1
Total lipid 7.5+1.8 10.5+0.3* 15.5+1.2*

All data were expressed as the Meanz SD,* p<0.05
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Figure(1);Distribution of lipid profile levels in sera of three studied groups.
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The mean levels of lipoprotein
(HDL-C,LDL-C,VLDL-C) in sera of

control and minor ,major thalassemic
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levels of major thalassemic compared to
minor and control. On the other hand,
compared conterol group and major

were abbreviated

in table (3)

that

showed a significant increased of HDLC

thalassemic a significant decreased in
sera of minor

LDL-C levels in

thalassemic (table 3,fig 2) p<0.05.

Table 3: lipoproteins levels in sera of three studied groups

Paremeters(mmol/L) Controls Tminor Tmajor
HDL -C 1.80+0.1 1.95+0.21 2.95+0.35*
LDL -C 2.00+0.1 1.01+0.1 0.51+0.23*
VLDL -C 1.19+0.81 1.1740.20* 2.79+0.39*

All data were expressed as the Meant SD,* p<0.05
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Figure(2);Distribution of lipoprotein levels in sera of three studied groups
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As it is known that the age is a factor
which correlates well with blood lipid
levels.In our study showed the age was
positively and significantly associated
with all blood lipids measurements in
both men and women by the exception
of HDL-C levels which is nearly
compatible with other studies®®®.Some
studies have showen that decade
difference in age was associated with
7mg/dL  higher  total  choleserol
levels,12mg/dL for higher triglyceride
levels and 7 mg/dL higher HDL-C levels
but only 2.5mg/dL lower LDL-C levels
(p <0.01)' > finding in our current
study agreement with this researches.
Additionaly,mean body mass index
(BMI) was with in normal rang (i.e 25
kg/m?) as result,obesity prevailed in less
than 2% of the patients. In this work we
evaluated the distribution of several
blood lipids and lipoproteins in a sample
of B-thalassemic pateints. To knowledge
the distribution of blood lipids and
lipoproteins among patients with these
disorder were presented for the first time
in the nude literature .In contrast, a
considerable proporation of the patients
had increased cholesterol ,HDL-C and
TG levels.In addition to LDL-C,as well
as phospholipid were substantially
low.All those finding obtaind from this
study about lipid profile were compared
with other investigate ,Papanstasion et al
(1996) studied atotal of (104) pateints
with minor and major thalassemia and
compared them with (112) as control
group investigators reported that total
cholesterol ,HDL,and LDL-C was
significantly decreased,while triglycerids
were significantly increased in the
thalassemic patients compared to the
control subjects and also found opsitive
correlation between the age and TG
levels™” .Maioli et al (1984) studied 70
individuals with beta-thalassemia from
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Italia found that these patients disclosed
significantly lower total
cholesterol,LDL-C,HDL-C apoA,apoB
levels and higher triglyceride
concentration in this patients"®). Al-
Quobaili (2004) was observed in the
Syrian thalassemic pateints (Tmajor) that
included 30 patients and 30 control were
studied had significantly lower total
cholesterol,HDL-C,and lower LDL-C
levels compared with control ,while
serum TG and lipoprotein(a) levels were
higher in B thalassemia than control®.
However,our data in a number of
thalassemic pateints , the explanation of
this observated is that only 65% of major
thalassemic pateints had total serum
cholesterol>200mg/dL and 45% of the
pateints had triglycerid levels>150
mg/dL.

During the prior some researches
reported a normal lipid (i.e. total
cholesterol and triglyceride) in patients
with B thalassemia,they also reported
abnormal distrbution is not more than3%
of the total number of pateints (total
number 192 patients) ®® .In accordance
with the previous findings (Ch, TG
levels) leads to the suggest that roughly
65% of men and women with the same
age of our patients had high total
cholesterol ,its could be that dietary
origin and in hypercholesterolemia in -
thalassemia was an outosmal
codominant disorder that is due to
defects of the low density lipoprotien
receptor or (LDL-R) that result in
adefective removal of LDL from plasma
(repersentative low LDL
levels).Whereas the elevated TG levels
in Tmajor roughly ten out seventeen men
and eight out of nine women had TG
levels greater than normal rang
value,that approximatly (59%
men,89%women), we assume that
thalassemic men and women have
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similar prevelence of high Ch and TG
levels. In contrast, Maioli etal 1984
reported that 17%of men and women of
the same age with Tmajor patients had
total cholesterol levels above 200 mg/dL
and triglyceride levels in the normal rang
value®

Based on recent in our
observations,showing their lower
significant chenges in phospholipid
levels , the same finding was reported in
otherstudy,Gianini etal (1984) observed
that total serum phospholipids were
significantly lower among patients with
thalassemia .These changes confirm the
suggestion that referred to hepatic
damage and to metabolic disorder leads
to sever anemia®®

In the present study , we have had
the chance to a scetain the mild LDL-C
lowering effect produced by the pB-
thalassemia(Tminor) , in our study the
results  accordance  with  others
workers®? serum  LDL-C  of this
patients(Tminor),who had no clinical or
laboratary signs of liver disease
(acondition that might have reduced the
hepatic production of apoB containing
lipoproteins),was much lower then that
observed in the Tmajor patients.On the
contrary, the Panagiotakos and
etal(2004) repoted that 17%of men
and15%women of the same age had
LDL-C levels above 130mg/dL in the
thalassemia Tmajor in Greece®"

Our justification ,the causes which
were responsible of disorder in
lipoproteinemia (Low LDL and high
HDL levels) in this study according to
literatures, there are two mechanisms
migh account for LDL-C lowering effect
of p-thalassemia in (Tminor);the first,
the mild anemia , is expected to induce
the secretion of erythrpoietin, which
stimulates the differentiation of the
erythroid progenitor cells in the bone
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marrow that leading to mild erythroid
hyperplasia®? the combined effect of
erythroid hyperplasia and increased
number of wild-type LDL-R per cell
might increased the receptor — mediated
removed of plasma LDL in the bone
marrow, thus reducing the expected
elevation of plasma LDL®Y.The second
mechanism may be associated with
activation of the monocyte/macrophage
system in various districts of the body
this chronic mild creation of the
macrophage system might be to decreas
LDL-C levels and increased HDL-C
level in the plasma™?.

Then again , LDL-C refer to aclass
and range of lipoprotien particles
varying inthier size and content which
was carred cholesterol in the blood and
around the body for use by the cells.It
was the stage of VLDL which is
produced by the liver,LDL is formed as
VLDL  lipoprotiens  which  lose
triglycerid  through the action of
lipoprotien lipase (LPL) and become
smaller and denser containing a higher
proportion  of  cholesterol  .Low
concentration of large LDL particles is
the healthy pattern®.Conversely,high
concentration of small LDL particales
inspite of the same total cholesterole
content correlates with much growth
fasters of atheroma and progressively of
atherosclerosis ©.

Acknowledgement

The authors would like to thank Dr
Mahdi,M, T,Msc.Path.College of
medicine, Thi-Qar Univ.lrag. Dr.Lamia
Alnamai ,head of clinical biochemistry,
collage of medicine ,Nursing services,
thalassemia center in the Al -Sadder-
hospital from Amare city and all
thalassemic patients and their families
who took part to accomplish this study




J. Thi-Qar Sci. No. (3)
References
1-  AL-Quobuili F.A, and Abu 1.E,2004: Serum

10-

11-

levels of lipids in Syrian patiens with 8
thalassemia major; Saudi Med | ,
jul;25:871-875.

Bertolini S, Cassanelli R, Guruti
M,Ghisellini M, and Simone
M.L,1999:Analysis of LDL receptor gene

mutations in Italian patients  with
homozygous familial
hypercholesterolemia.Arter  Thromb.Vas

Bio,;19:408-418.

Bostom A.G, Cupples L.A, and Jenner
J.L,1996;:Lipoprotien(a) levels and risk
for cornary heart disease in men aged 55
years old and younger, JAMA, 276:544-
548.

Brewer Jr.HB,2003:New feature of the
national cholesterol education program
adult treatment panallll lipid
guideline:Clin cardio,;26:19-24.

Christina C,Demosthenes B.P,Christos
P.k,Barbetseas J,Karagiorga M, Ladis
l,and Stefanodis S,2004:Lipids healthy
and disease;

Dionyssion-Asteriom A,and Rizios
1,1996:Serum lipoprotien (a) levels in
Greek population sample with out a
history of premature myocardial infraction
,J Card risk,:3:277-280.

Doyen T.N,and Lawernce W.D:Dignostic
hemotology;Apattren approach.Butter
womth..Heeinemann,2000.

Executive summary of the third report of

the nathional cholesterol educational
program expert panal -n-
detection,evalution and treatment of high
blood cholesterol in
adult.JAMA,2001:285:2488-
2496[Midline].

Giardini O,Murgia F,Martio

F,MannarinoO,Carrado G, and Maggioni
G,1984:Serum  lipid pattern in B
thalassemia . Acta Haematol,:60:100-107.
Hadardottir 1,Grunfeld C, and Feigold
K.R,1994:Effect of endotoxine and
cytokines on lipid metabolism
.Curr.opin.lip,:5:207-215.

Haslett C,ChiLrers E.R,Boon N.A,and
Colledge N.R:Davidsons Erinciples and
practice of medicine ,19" ed.Churchill
Livingstone .London,2002.

Lukens J.N,1993:The thalassemia and
related disorders;quantitive disorders of

10

\Vol.1 Janu. /2009

hemglubin synthesis .In Lee GR,Bithell
TC,Foerster J  wintrobes  clinical
Hematology .Philadephia,:4:1102-1145.

13- Maioli M,Cuccura G.B, Pranzetti p,Pacifico

14-

15-

16-

17-

18-

19-

21-

A , and Cherchi G.M,1984:Plasma lipids
and lipoproteins pattern in B thalassemia
Acta haematol.:71:106-110.

Maioli M,Pettiote S Cherich G,Girandi
D,and Pupita G,1989:Plasma lipid in B-
thalassemia minor
,/Atherosclerosis,:75:245-248.

Maioli M,Vigna G.B,TonoloG,Brizzi
P,Ciccarose M,and Donegen
p,1997:plasmalipoprotien
composition,apolipoprotein(a)
concentration in Bthalassemia
Atherosclerosis,:131:127- 133
PanagiotakesD.B,PitsanosC,Chrysohom
C.and Stefamedis c¢,2004:Status and
management of bloodlipids in Greek adult
and their relation yo
socio.demographic.Atheroscloresis
.:3:101-110.

Panpastasion D.A ,Siorokon T,and,
Haliotis F.S5,1996: B thalassemia factors
affecting the metabolism of lipid
lipoprotiens,haemato,:27:143-153
Scapolis  C,Gallerani  M,Cicognean
I,RicciA,and FAGGIOLI m,1991:
Thalassemia  trait and  myocardial
infraction :low in fraction incidence in
male subjects .J.Inten . Med,:230:109-111.
Tassiopoules T,Stamatedos G,Zakopoutos
N,FESSAS P,and Eliopoulos G,1995:Low
incidence of acute myocardial infraction
in B thalassemia trait
carriors.Haematology,:26:199-203.
Thomposon R.B: The B thalassemia
syndromes in:disorder of the blood
,texbookof clinical haematology,Churchill
LIVING stone .New York ,2006;pp 106-
115.

Vitols  S,Bjakholm  M,and  Gahrton
G,1985:Hypocholestrolemia in
malignancy due to elevated low density
lipoprotein receptor activity in tumor cells
.Lancent,:2:1150-1154[Medline].

Wilson P.W,and Abbot R.0,1988:High
density  lipoprotein  cholesterol  and
moutalits . Atherosclorsis,:8:737-741.



J. Thi-Qar Sci. No. (3) Vol.1  Janu. /2009

Lodx ]|

J—ilaia (paliall g s huall) g ol addl 8 Liasudld Ul oo Jluaal aany (B ¢ gaall B gua il a3
U (90) Al _all ol culad .3 phaaadl Ao o Cas), (N G2 e Y1, Tmajor Y4 sTminor
Bkl Ao panal Luadd €4 e aglijliag (§lall cosin B laadl At B L3S e 2 e (e
) Joend o< )y saal) il ChASIAN iy jund) 5 ((TG) Al gil ¢y a0 5 (Ph.I) g2
A (T ALY Adle &lis gy sudd) 5 (HDL) ABGSY skl g culisi gy sad (LDL) @i g o sad
AU Ansa((VLDL) by s (4 30y i)l @ gl . Ch, TG,HDL-C,VLDL-C ¢ seally éliisg
AT L) iy g il Lady 3 phaaad) A0 pageay 4 s ouda yal | aslas Jlasl & (LDL-C,Ph.L)

bl Ao gana B Ao b Laa JB) ol sall aalas Jladl

11



