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ABSTRUCT
The current study was carried out in Al-Zahra Hospital in Al-Najaf province during the period from 2017/1/3
till 2017/9/15. The study was undertaken to evaluate the effect of major thalassemia disease on liver function
criteria (ALT, AST, ALP and bilirubin) in a number of patients. Forty-eight major thalassaemic patients in both
gender (24 males and 24 females) participated in the study, their ages ranged from (2-19) years divided into three
groups (8/group) according to the ages (2-7, 8-13, 14-19) years. Also contribute thirty health individuals divided
into 15 males and 15 females as a control subjects, their age ranged from (2-20) years.
Results of this study revealed that the thalassaemia disease in patients with both gender and ages causes a
significant elevation of ALT, AST, ALP and bilirubin levels. On the other hand, the results showed no apparent
difference in these parameters when compared between males and females. So, the study was suggested that
thalassaemia may be causes lesions in liver tissues indicated by elevation of serum liver function criteria levels.
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INTRODUCTION
Thalassemia is a genetic disease caused by a
gene mutation in hemoglobin protein (Hb) in red
blood corpuscle (RBC) that decrease the production of globin chains (one or more) e.g. -chains
or -chain (Shah et al., 2010). Thalassemia is
inherited congenital disorder in which a quantitative or qualitative (structural) abnormality caused by exchanges in the genetic code of DNA that
contain coded one or more globin chains in Hb.
The structural changes involve a deletion, addition
or replacement of amino acids (one or more) of the
globin chains (Waseem et al., 2011). Quantitative
anomalies include a complete or partial repressed
production of normal polypeptide chains (one or
more) which causes all thalassemia syndromes
(splenomegaly and anemia) (Dongiovanni et al.,
2011).
The hemolysis of RBC in thalassemia causes
accumulation of residue of the heme component
breakdown in Hb like bilirubin & heme. Increased erythroid damage causes elevated of indirect
bilirubin levels. Thalassemia patients have a large amount of iron in their bodies result from the
repeated blood transfusions or the disease itself.
The overload iron causes damage to the endocrine system, liver, and heart. All patients Betathalassemia will accumulate lethal iron levels in
their bodies, So, it is necessary to get an adequate
iron chelation therapy (Wirawan et al., 2003).
SUBJECTS & METHODS:
Subjects: Forty eight major thalassemic patients in
both gender (24 males and 24 females) participated in the study and diagnosed by a physician, their ages ranged from (2-19) years divided

into three groups (8/group/gender) according to
(A1, A2,A3) ages that represent (2-7, 8-13, 14-19)
years. Patients with a heart attack, gallstones disease, heart failure, and pancreatitis diseases were
excluded from this study, these diseases may alter
the liver functions.
Control group: Thirty apparently healthy individuals divided into 15 males and 15 females as
control group, their age ranged from (2-20) years.
Methods:
Collection of samples: Five ml of venous blood
were obtained from controls and patients. The
blood was centrifuged to get a serum used for evaluation of ALP, AST, ALT, and bilirubin.
Determination of liver enzymes and bilirubin
activity in Serum: Serum ALT, AST, ALP & bilirubin measured by a colorimetric method by
using a spectrophotometer at 546 nm (Randox,
kit). To determine the activity of these parameters in (U/L), A standard calibration curve was
used.
Statistical analysis: Statistical analysis was performed with SPSS, version 18. All results were
expressed as the mean ±SD. One-way analysis of
variance (ANOVA) was done to determine the
influence of thalassemia according to the gender
and ages on liver functions parameters. The P.
value < 0.05 was regarded as statistically significant.
The present study was performed to assess the
serum liver parameters that include Alkaline
transaminase (ALP), Alanine aminotransferase
(ALT), Bilirubin and aspartate aminotransferase
(AST) in a number of thalassaemic patients in
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both genders and different ages and compared to
control group.
RESULTS:
Effect of Thalassemia on liver functions parameters in male thalassaemic patients:
ALT levels were increased significantly (p <
0.05) (14.52±3.24), (12.11±2.91) and (11.98 ±
3.02) in patients at different ages A1, A2 and A3
when compared with controls (7.71±0.82), (8.11 ±
1.21) and (8.98±1.03) respectively. Table 1 also
indicates that AST levels increased significantly
(p<0.05) (18.75±5.01), (18.03±5.88) and (16.88 ±
3.44) in patients at different ages A1, A2 and A3

when compared with controls (9.01 ±1.85),
(9.84±1.09) and (9.22±1.77) respectively as
illustrated in table 1.
On the other hand, ALP levels elicited a significantly increase (p<0.05) (23.11±2.27), (20.78 ±3.12) and (24.10±2.94) in patients at different
ages A1, A2 and A3 when compared with controls
(18.85±1.21), (17.46±2.23) and (19.06 ±2.09)
respectively. Similar significant showed in bilirubin concentration (22.10±4.42), (19.71 ±5.05) and
(21.70±3.92) in patients at different ages A1, A2
and A3 When compared with controls (9.11 ±
0.88), (8.55±0.67) and (9.39±1.23) respectively.

Table 1: Effect of Thalassaemia on liver functions parameters in male thalassaemic patients.
Parameters
Gender
Male
Female

ALT (U/L)
Mean±SD
12.88±3.05
12.18±2.09

AST (U/L)
Mean±SD
17.55±4.90
15.12±4.99

ALP (U/L)
Mean±SD
22.66±2.77
22.99±2.91

Bilirubin (mol/L)
Mean±SD
20.67±4.17
20.07±4.11

C: control, P: Patients, number of patient males: 8/age
number of healthy males: 5 / age
*: means, there are a significantly increased (p < 0.05)

Effect of thalassemia on liver functions parameters in female thalassaemic patients: ALT
levels was increased significantly (p< 0.05)
13.42±2.79, 11.19±3.03 and 11.69±3.26 in patients at different ages A1, A2 and A3 when compared with controls 6.11±1.06, 6.97±0.92 and 7.60
±1.14 respectively. Also, AST increased significantly (p< 0.05) 16.94±6.22, 14.55 ±4.78 and 13.88
±3.98 in patients at different ages A1, A2 and A3
when compared with controls 8.45±1.12, 9.01 ±
1.50 and 8.70±2.56 respectively as shown in table

2. On the other hand, ALP levels increased significantly (p < 0.05) 22.65±3.10, 23.71±3.62 and
(21.72 ±2.91) in patients at different ages A1, A2
and A3 when compared with controls 17.70±0.93,
18.08± 1.23 and 17.10±1.85 respectively. Bilirubin concentration also increased significantly
(p< 0.05) 20.92±4.88, 20.11±3.3) and 19.20 ±4.14
in patients at different ages A1, A2 and A3 When
compared with controls 7.83 ±0.71, 7.94±1.03 and
8.45±1.29 respectively.

Table 2: Effect of thalassaemia on liver functions parameters in female thalassaemic patients .
Ages
(Years)
2-7 (A1)
8-13 (A2)
14-19(A3)

Groups
C
P
C
P
C
P

Parameters
ALT (U/L)
Mean±SD
7.71±0.82
14.52±3.24 *
8.11±1.21
12.11±2.91 *
8.98±1.03
11.98±3.02 *

AST (U/L)
Mean±SD
9.01±1.85
18.75±5.01 *
9.84±1.09
18.03±5.88 *
9.22±1.77
16.88±4.44 *

ALP (U/L)
Mean±SD
18.85±1.21
23.11±2.27 *
17.46± 1.03
20.78±3.12 *
19.06±2.09
24.10±2.94 *

C: Control, P0000: Patients, number of patient females : 8/age
number of healthy females: 5/age,
*: means, there are a significantly increased (p < 0.05)

Bilirubin (mol/L)
Mean±SD
9.11±0.88
22.10±4.42 *
8.55±0.67
19.71±5.05 *
9.39±1.23
21.70±3.92 *
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Effect of thalassaemic patient's gender on liver
functions parameters: The results demonstrated
no significant increase in all liver functions

parameters in thalassaemic patients when
compared theses parameters in male and female as
illustrated in table 3.

Table 3: Effect of thalassaemic patient's gender on liver functions parameters.

Parameters
Ages
(Years)

Groups

2-7 (A1)

C
P
C
P
C
P

8-13 (A2)
14-19(A3)

ALT (U/L)
Mean±SD
6.11±1.06
13.42±2.79 *
6.97±0.92
11.19±3.03 *
7.60±1.14
12.69±2.26 *

AST (U/L)
Mean±SD
8.45±1.12
17.94±5.22 *
9.01±1.50
14.55±3.78 *
8.70±2.56
15.88±4.98 *

Effect of thalassaemic patients at different ages
on liver functions parameters: Patients ages classified into A1, A2 and A3 that mean 2-7, 8-13
and 14-19 years respectively. There was no signi-

ALP (U/L)
Mean±SD
17.70±0.93
24.65±3.10 *
16.88± 1.23
23.71±3.62 *
17.10±1.85
21.72±2.91 *

Bilirubin (mol/L)
Mean±SD
7.83±0.71
20.92±4.88 *
7.94±1.03
20.11±3.31 *
8.45±1.29
19.20±4.14 *

ficant increase in liver functions para-meters
(ALT, AST, ALP and Bilirubin) in thalassaemic
patients when compared different ages of thalassemia patients as illustrated in table 4.

Table 4: Effect of different ages of thalassaemic patients on liver functions parameters.
Parameters
Ages
(Years)
2-7 (A1)
8-13 (A2)
14-19(A3)

ALT (U/L)
Mean±SD
13.97±3.01
11.65±2.97
11.83±3.14

AST (U/L)
Mean±SD
17.84±5.61
16.29±5.52
14.86±3.71

DISCUSSION
The estimation of liver enzymes activities regarded as a valuable tool to evaluate the efficiency
of liver functions, thus it is a useful marker to
determine the degree of liver disorders (Abd-Allh
and Rahiem, 2016, Zayed, 2017a). Liver cells
damage as a result of necrosis induces severe release of intracellular components into the bloodstream. Sensitive parameters of liver damage can
be assessed by measurement of the plasma levels
of the enzymes alanine (ALT; GPT), transaminases ALP, aspartate (AST; GOT) and bilirubin
(Warnes, 2016, Zayed ,2017b).
Concerning the effect of thalassemia on liver
parameters in male and female patients, this study
showed increased in ALT, AST, ALP and bilirubin levels in patients compared to healthy control
group. This study showed no effect of patient's
age on these parameters. The current result can
confirm with results obtained from studies which
cleared that thalassaemia causes elevation in liver
parameters and this effect does not depend on
patients ages (Larson et al., 2003, BorgnaPignatti, 2008, Zamboni et al., 2008, Ragab, 2010,
Fargion et al., 2011, Ibraheem and AL-Ardhi,

ALP (U/L)
Mean±SD
22.88±2.68
22.24± 2.92
22.91±2.93

Bilirubin (mol/L)
Mean±SD
21.51±4.65
19.91±4.18
20.45±4.03

2017, Zayed, 2018). Elevations of liver parameters in this study were seen. The iron deposition may cause damage of hepatocyte (ALT &
AST elevation) and cholestasis (bilirubin & ALP
elevation), liver Injury may be as necrosis of heaptocellular, cholestatic disease or mixed between
these two diseases like granulomatous hepatitis
(Fargion et al., 2011, Zayed, 2017c). Dabrowska
et al., (2001) showed that liver damage is the main
cause of elevated liver function parameters in
thalassemia patients. Rahim (2017) revealed that
the increased serum liver parameters may be caused by iron storage in the liver which is regarded
as a notable victim of iron deposition.
Major thalassemia is correlated with liver
damage at varying degree leads to a raised activity
of plasma transaminases in those patients (Lucarelli et al., 2000). Iron overload in these patients
causes of congestive cardiomyopathy in heart,
restrictive cardiomyopathy, angina, and pericarditis which causes an increased level of aminotransferase (Liu and Olivieri, 2004). Furthermore,
thalassemia stimulates free radical construction
through cytochrome P450, these radicals bind to
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proteins or unsaturated lipids causing lipid peroxidation, the overall result of lipid peroxidation is to
alter the chemical and physical properties of membranes (damage membranes) and liberate of serum

liver transaminase, ALP and bilirubin (Poonknzhali et al., 1999). While, Williams et al (2012)
stated that the serum liver enzymes increased but
don't reach the signifcant level these patients.
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