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ABSTRACT
Introduction: Thalassemia was a genetic defect outcome via human globin gene production
conditions, among the most prevalent genotypes were alpha - and beta-thalassemia.ln beta-
thalassemia, 3-globin chain manufacture is impaired, the amount of hemolysis in B-thalassemia has
been observed to directly link with the creation of normal alpha-globin chains. Cathelicidins are
cationic peptides with amphipathic characteristics, and they are a group that plays a key part in host
defense.
Objectives: To assessment serum Cathelicidin level in patients with B-TM predominantly in
splenectomy and non-splenectomy group , also find the correlation among Cathelicidin with other
parameters of lipid profile and Iron status.
Design: A case-control study design, including of sixty patients with B-TM found in present study,
And there patients don’t have any chronic diseases. The thalassemia disecase was registered in the
((thalassemia unit)) in Al-Zahra teaching hospital in Al Najaf city-lrag , Implicate children or in
aldoescence, Their age was range between 7-20 years.A thirty healthy individuals chosen for the
control group based on their proximity in terms of age and gender to the patient groups.
Results: The current result shown that significantly diminished in the serum cathelicidin level as
comparing amongst splenectomy ,non-splenectomy ,total patients with control group by definition
(11.25£2.462) p= 0.045,(11.419+3.093) p=0.048,(11.35+2.75) p=0.047, vs (14.58+1.311)
,respectively. In this study found a significant positive correlation amidst Cathelicidin and body mass
index, TIBC , UIBC, transferrin and total cholesterol (T.C) as well as significantly negative correlated
with parameters like ferritin ,IRON , transferrin saturation percentage (TS%) ,TG and VLDL.C.
Conclusions: These AMPs can posses a significant part in immune systems as well as the pathogenesis
of these patients. Further studies are necessary so as to appreciate the action of LL37 levels in patients
with beta thalassemia major.
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INTRODUCTION
Thalassemia was a genetic defect outcome via
human globin gene production conditions,
among the most prevalent genotypes were alpha
- and beta-thalassemia (Weatherall, 2001).

The severe form of thalassemia patients are
require transfusions and are more likely to
experience a number of problems, including iron
overload (Badawy & Thompson, 2016), growth
impairment (Vogiatzi et al., 2009), bone
abnormalities (Toumba & Skordis, 2010),
osteoporosis (Perisano et al., 2012) (Jensen et al.,
1998), endocrinopathie (Thuret et al., 2010),
pulmonary hypertension (Morris & Vichinsky,
2010),splenomegaly (Badawy & Thompson,
2016), and hypercoagulability (M. D. Cappellini
etal., 2012).

In beta-thalassemia, B-globin chain manufacture
is impaired, the amount of hemolysis in -
thalassemia has been observed to directly link
with the creation of normal alpha-globin chains
(Vigi et al., 1969).

Ineffective erythropoiesis is caused by beta-
diminished TM's or impaired beta-globin
production, which also acting a critical part for
yield of oxidative stress (Scott et al., 1993).
Those with severe anemia who first exhibit
symptoms infancy are referred to be TM patients
and need lifelong blood transfusions and iron
chelation (M.-D. Cappellini et al., 2008).

Splenomegaly  caused by means  of
extramedullary hematopoiesis and persistent
passive splenic congestion. Splenectomy was
formerly performed to aid in boosting
hemoglobin levels and reducing reliance on RBC
transfusions. (TAHER et al., 2013). The most
detrimental side effect of splenectomy is the
patients' elevated hazard of emerging acute
infection, especially given that the hazard of post
splenectomy sepsis was significantly advanced
comparing with the general inhabitants (Singer,
1973).

Infections are frequent side effect of
splenectomy, a significant job of spleen that in
take away infections from the body. Also,
numerous organisms increase in environments
with in elevation iron content (Zarina et al.,
2010).

Splenectomy is recommended when the kid had
previously exhibited splenomegaly in addition to
hypersplenism indications. It should be
undertaken solitary subsequent six years age as
advanced hazards of sepsis in younger age
(Choudhry, 2017).

Pneumococcal, influenza, and meningococcal
vaccinations should be given to all children who
will undergo splenectomy surgery at least three
to four weeks before the procedure. The dangers
and benefits of a splenectomy should be
explained to the family (Choudhry, 2017).

Cathelicidin antimicrobial peptide (AMP), LL-
37 (likewise identified as h-CAP18) was a lone
cathelicidin create in individuals (Hansson &
Johansson, 2010). Neutrophils, keratinocytes, as
well as intestinal and respiratory tract epithelial
cells all produced LL-37, then secreted from
human  body  peripheral  residual in
communication  together  with  exterior
circumference. The structure and operation of the
epithelium are  positively  affected via
cathelicidins (Zhang et al., 2015)(Akiyama et al.,
2014).

The cationic peptides known as cathelicidins play
a significant role in premature vertebrate host
defense versus invasion pathogens (Zasloff,
2002).They were excreted in mucosal surfaces
also through infection via leukocytes and
epithelial  cells  across  contact  with
microorganisms. Cathelicidins perform together
immunomodulatory and immediate antibacterial
activities (Gudmundsson et al., 1996)(Schauber
et al., 2003) (Agerberth et al., 2000) (Larrick et
al., 1996) (Di Nardo et al., 2003) (Vandamme et
al., 2012).

Cathelicidins are cationic peptides with
amphipathic characteristics, and they are a group
that plays a key part in host defense (Lindow et
al., 2016).The N-terminal located in signal
peptide with  extremely preserved cathelin
domain, followed via C-terminal developed
peptide with significant structural variability,
characterize cathelicidins, which exhibit broad-
spectrum antimicrobial activities (Zanetti et al.,
1995).  Supplement to the immediate
antimicrobial effects, cathelicidins have a variety
of other defense mechanisms they can activate,
including  antioxidant, immunomodulatory,
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hemolytic, and apoptosis-inhibiting mechanisms
(Coorens et al., 2017).

MATERIALS AND METHODS

Study design

A case-control study design, including of sixty
patients with B-TM found in present study , And
there patients don’t have any chronic diseases.
The individual were consist of four groups
healthy  group  G1(n=30), splenectomy
G2(n=20),non-splenectomy G3(n=40) and total
patients G4(n=60).Collecting samples thought
period January 2022-March 2022.

The thalassemia disease was registered in the
((thalassemia unit)) in Al-Zahra teaching hospital
in Al Najaf city-lraq , Implicate children or in
aldoescence, Their age was range between 7-20
years.A thirty healthy individuals chosen for the
control group based on their proximity in terms
of age and gender to the patient groups.

Procedures

After being drawn into a gel tube, blood samples
were coagulated for 15 minutes at room
temperature previously being centrifuged at 3000
X g for the same amount of time. After that,
serum samples were stockpiled at 20°C.

Standard enzymatic techniques (kit) were used to
analysed the quantities of serum total iron, total
cholesterol, high density lipoprotein cholesterol
(HDL-C), and triglycerides. Fried Ewald's
formula was used to determine the levels of LDL-
C.

The levels of serum ferritin, fasting insulin,
cathelicidin were detected via enzyme-linked
immunosorbent assay (kit). Body mass index
were determined through special equation :
equally the ratio of weight in to height squared.

Statistical analysis

The information were statistically appreciated via
utilize the computer programs microsoft excel
2016 and SPSS-version 26.

Numbers and mean, standard deviation were used
to express the results. For two dependent means,
the significance of the difference was gauged via

employment a paired t-test. Using the pearson
correlation coefficient, the parameters were
shown to be correlated, a p value of 0.05 would
have implied significance.

To compare the variations between the groups
under study, the one-way ANOVA and Fishers
Least Significant Difference (LSD) were used.
Area under the curve (AUC) using receiver
operating characteristic (ROC) for diagnosis
Cathelicidin.

RESULTS
Sixty subjects were enrolled, whose clinical with
biochemical features are reported in Table 1.

This current study demonstrated the comparing
between control group (Groupl) with three
patients group of beta thalassemia major :like
splenectomy (Group2),non-splenectomy
(Group3), and total patients (Group4).

In table (1) displayed the comparing between
splenectomy patients (G2) and control group
(G1) and this comparing revealed significantly
elevated in iron status such as ferritin, IRON,
transferrin  saturation  percentage (TS%),
transferrin and some parameters of lipid profile
like this total cholesterol (T.C) and low density
lipoprotein cholesterol (LDL.C) (p value of each
them : p=<0.001, p=0.001, p=0.001, p=0.01,
p=0.001, p=0.003, respectively). However, there
was a significant lower in body mass index
(BMI), total iron binding capacity (TIBC) ,un
saturated iron binding capacity (UIBC), high
density lipoprotein cholesterol (HDL.C) ,very
low density lipoprotein cholesterol (VLDL.C)
and Cathelicidin (p value describe , p=<0.001,
p=0.003, p=0.04, p=0.001, p=0.045, p=0.045,
respectively), also found no statistical significant
differences in age and triglyceride (TG) between
in both groups (p=0.57 & p=0.59).

The comparison among non-splenectomy B-TM
patients (G3) and control group (G1) were
illustrated a significant increased in ferritin,
IRON ,TIBC ,TS%, total cholesterol (T.C), TG,
LDL.C and VLDL.C (p=0.001,
p=0.005,p=0.001, p=0.001,p=0.05, p=0.001,
p=0.004,p=0.05, respectively) . Likewise, body
mass index (BMI), UIBC, HDL.C and
Cathelicidin were found significantly declined
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(p=0.001,p=0.001, p=0.001, p=0.048,
respectively), excluding age and transferrin
which was non significant differences in this
groups (p=0.728 & p=0.65).

This present study revealed a significant elevated
in TIBC, TG and VLDL.C (p=0.001,p=0.001,
p=0.01) as well as lower in age (p=0.046),
ferritin  (p=0.001), IRON (p=0.005), UIBC
(p=0.05), transferrin saturation percentage
(TS%) (p=0.05), transferrin (p=0.01), total
cholesterol (T.C) (p=0.04 ), and LDL.C (p=0.04
), But found a non-significant difference in body
mass index (BMI), HDL.C and Cathelicidin in
splenectomy patients (G2) compared with non-
splenectomy patients (G3).

Ferritin, IRON, transferrin saturation percentage
(TS%), transferrin, total cholesterol (T.C), TG
and LDL.C were showed significantly elevated,
while body mass index (BMI), UIBC, HDL.C

and Cathelicidin were showed a significant
decreased, And found non-significantly in age,
TIBC, and VLDL.C when comparing total
patients group (G4) and control group (G1).

In table (1) and (2) demonstrated the association
among serum Cathelicidin level with parameters
in B-TM patients in both groups splenectomy and
non-splenectomy.

A significant positive correlation between
Cathelicidin and body mass index, TIBC , UIBC,
transferrin and total cholesterol (T.C) as well as
significantly negative correlated with parameters
like ferritin  ,IRON , transferrin saturation
percentage (TS %) ,TG and VLDL.C, except age
(r=0.190 , p=0.116) and HDL.C (r=0.221 ,
p=0.066) have no statistically significant
difference with Cathelicidin level in non-
splenectomy patients with beta thalassemia
major. Figure (1).

TABLE 1: Comparison among biochemical characteristics of splenectomy, non-splenectomy and
total patients with control groups

Parameters

Control
Gl
Mean+SD
n=30

Splenectomy
G2
Mean+SD
n=20

Non-splenectomy
G3

Mean+SD

n=40

Total Patients
G4

MeanzSD
n=60

P value

Age(Years)

16.27+4.118

16.80+4.444

14.23+5.066

15.515+4.755

P1=0.046
P2=0.728
P3=0.57
P4=0.06

BMI(kg/m2)

23.85+4.059

17.87+5.557

16.27+ 4.062

17.07+£4.8095

P1=0.190
P2=0.001
P3=<0.001
P4=0.001

Ferritin (ng/mL)

122.26+45.23

3987+1519.4

2855.1+1416.3

3421+1467

P1=0.001
P2=0.001
P3=<0.001
P4=<0.001

IRON (umol/L)

22.15+5.16

53.89+17.11

39.09+7.88

46.4+12.49

P1=0.005
P2=0.005
P3=0.001
P4=0.001

TIBC
(umol/L)

70.01+9.35

60.98+9.98

84.05+11.13

72.5%£10.5

P1=0.001
P2=0.001
P3=0.003
P4=0.069

uiBC
(umol/L)

46 £12.87

32.08+16.10

27.75%£15.43

29.9 #1538

P1=0.05
P2=0.001
P3=0.04
P4=0.001
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TS%

36.33+12.06 64.74+17.03

P1=0.05

P2=0.001
P3=0.001
P4=0.001

61.11+12.45 63.1+x14.5

Transferrin
(g/L)

0.18+0.033 0.3+0.01

P1=0.01
P2=0.65
P3=0.01
P4=0.04

0.16+0.03 0.21 +0.02

T.C (mg/dL)

114.7+18.87 129.8+12.4

P1=0.04
P2=0.05
P3=0.001
P4=0.03

120+12 124.5+12.1

HDL-C(mg/ dL)

39.33+3.2 23.11+2.27

P1=0.54

P2=0.001
P3=0.001
P4=0.001

23.48 £1.46 23.25+1.9

TG (mg/dL)

64.5+13.77 63.31+£12.21

P1=0.001
P2=0.001
P3=0.59
P4=0.04

85.99+23.35 75.2+17.5

LDL-C(mg/dL )

70.36+13.22 92.62+11.92

P1=0.04
P2=0.004
P3=0.003
P4=0.01

80.2+10.87 85.5¢11.4

VLDL.C(mg/dL)

12.44+1.84 10+0.7

P1=0.01
P2=0.05
P3=0.045
P4=0.057

16.6+£3.97 13.442.35

Cathelicidin
(ng/mL)

14.58+1.311 11.25+2.462

11.419+3.093 11.35+2.75 P1=0.808
P2=0.048
P3=0.045

P4=0.047

P1 represented the comparison between
splenectomy and non-splenectomy group, p2
represented the comparison between non-
splenectomy patient and control group, p3
represented as comparing among splenectomy

group and control group, p4 symbolised the
comparison between total patients and control
group,**=significant differences at 1%, NS =
non-significant at the threshold of 0.05.

TABLE 2: The relevance of serum Cathelicidin with levels of biochemical parameters in in the
group without splenectomy

Parameters r P- value
Age (years) 0.190 0.116
BMI( kg/m2) 0.465** <0.001
Ferritin (ng/mL) -0.713** <0.001
IRON (pmol/L) -0.652** <0.001
TIBC (umol/L) 0.540%* <0.001
UIBC (umol/L) 0.669** <0.001
TS % -0.687** <0.001
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Transferrin (g/L) 0.540** <0.001
T.C (mg/dL) 0.359** 0.002
HDL.C(mg/dL) 0.221 0.066
TG (mg/dL) -0.617** <0.001
LDL.C(mg/dL) 0.447** <0.001
VLDL.C(mg/dL) -0.617** <0.001

TABLE 3: The relevance of serum Cathelicidin with levels of biochemical parameters in the group
who had splenectomy

Parameters r P- value
Age (years) -0.141 0.329
BMI( kg/m2) 0.376** 0.007
Ferritin (ng/mL) -0.791** <0.001
IRON (pmol/L) -0.361* 0.01
TIBC (umol/L) -0.133 0.357
UIBC (umol/L) 0.055 0.703
TS % -0.222 0.121
Transferrin (g/L) -0.133 0.357
T.C (mg/dL) -0.637** <0.001
HDL.C(mg/dL) 0.457** 0.001
TG (mg/dL) -0.453** 0.001
LDL.C(mg/dL) -0.599** <0.001
VLDL.C(mg/dL) -0.453** 0.001
This study has found that relationship between group.The sensitivity cathelicidin  in

serum Cathelicidin level with parameters body
mass index (r=0.376 , p=0.007 ),and HDL.C
(r=0.457 , p=0.001 ) were revealed significantly
positive correlation , as well ferritin, IRON, total
cholesterol (T.C), TG, LDL.C, and VLDL.C
found negative correlated with Cathelicidin.
While Age (r=-0.141, p=0.329),TIBC (r=-0.133,
p=0.357) ,UIBC (r=0.055, p=0.703),TS% (r=-
0.222, p=0.121), and transferrin (r=-0.133,
p=0.357) have no statistical significant difference
with Cathelicidin in splenectomy patients with
beta thalassemia major. Figure (2)

As shown in figure 1 and 2 elucidated receiver
operating characteristic for cathelicidin. This
study revealed cut of value for cathelicidin in
splenectomy and non-splenectomy patients
group equal (13.3295, 13.1705, respectively).
Furthermore, area under curve (AUC) for
cathelicidin (0.952) in splenectomy group as
well (0.972) in non-splenectomy patients

splenectomy and non-splenectomy ( 0.9 ,0.967,
respectively) ,while specificity (0.875, 1) in both

group.
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FIGURE 2: The correlation between serum Cathelicidin level with biochemical parameters in
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TABLE 4: Cathelicidin diagnosis using gauged biomarkers: Receiver operating characteristic-area

under the curve analysis

Variable Group Cut-off Sensitivity | Specificity | AUC | 95% CI | p-value
concentration of AUC
Splenectomy
Cathelicidin 13.3295 0.9 | 0.875 0.952 | 0.906- p=<0.001
(ng/mL) 0.998
Non- 13.1705 0.967 1 0.972 | 0.932- p=<0.001
Splenectomy 1.000
1.0 Splenectomised vs Controls (Cathelicidin)
08
£ 06
=
=
7]
o
W 04
0.2
t/_l
g~
0.0
0.0 0.2 0.4 06 08 1.0

1 - Specificity

FIGURE 3: Cathelicidin ROC curve demonstration recognition of splenectomised group
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FIGURE 4: Cathelicidin ROC curve demonstration recognition of non-splenectomised group

DISCUSION

As part of this exploration, we looked into the
influence of cathelicidin in beta thalassemia
major patients ,this patients divided in to three
groups splenectomy, non-splenectomy and total
patients. Cathelicidin level decreased in this three
groups of patients in current study,this results
discovered that supposed antimicrobial peptides
cathelicidin was a curative cytokines , moreover
rises of cathelicidin probability task therapeutic
in beta thalassemia major futurity.

This current study found increased in total
cholesterol, tri  glycerides, low density
lipoproteins, very low density lipoproteins and
lower in high density lipoproteins of patient
groups, and this not good possibility indicates
that the patients would exposed infection to heart
disease.

Thalassemia was a cluster of congenital anemias
that have in common poor creation of one or
other globin subunits from normal human
hemoglobin (Hbs).The primary deficiency was
typically quantitative, comprised of a diminished
or skipped production of regular globin chains
(Kadhim et al., 2017).

Red blood cells are lost in great amounts from the
patient's blood, making it incapable of carrying
oxygen. If the body was insufficient production
of any sort of protein, the blood cells are not
being fully formed and lack of sufficient oxygen
transmission ,then the outcome was anemia that

develops in childhood and lasts until death
(Galanello & Origa, 2010)(Karimi et al.,
2009)(Dolai et al., 2012). Analyzing a person's
hemoglobin level allows for the diagnosis of
thalassemia. People with thalassemia have fewer
levels of hemoglobin and red blood cells than
average (Peters et al., 2012)(Cao & Galanello,
2010).

Beta-thalassemia consequences from inadequacy
in B-globin as well ordinarily produced via point
mutations in which gene of p-globin (Shang &
Xu, 2017). Severe anemia is a hallmark of beta-
thalassemia major, which necessitates frequent
blood transfusions and chelation therapy toward
survive (Rund & Rachmilewitz, 2005) (Cao &
Galanello, 2010).Frequent blood transfusions
throughout the course of a person's lifetime cause
excessive iron collection, which should be
managed by prescription chelator drugs to assist
prevent organ failure and death (Tabei et al.,
2013).

The unique beta-globin gene deficiency in beta-
thalassemia cannot entirely account for the
variety of different sequelae like cardiovascular
issues or chronic vascular inflammation.
Endothelial injury and vascular inflammation are
caused by chronic haemolysis, augmented
erythrocyte, frequent iron overload, oxidative
stress, and platelet adhesion toward endothelial
cells.  Endothelial cells  contribute in
atherogenesis in addition anti plus pro
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inflammatory responses lead to  capability
producing besides identifying cytokines as well
as an expression for adhesion molecules below
specific conditions (Hartge et al., 2007).

Endothelial dysfunction, damage, and activation
can play a role in a variety of disease
progressions, involving diabetes, inflammation,
atherosclerosis, pulmonary hypertension, and
hemoglobinopathies especially beta-thalassemia.
This is because endothelial cells perform such a
wide range of tasks. There was potent guide from
energetic of endothelial cell also weakened
endothelial task in patients with B-thalassemia,
where vascular problems are common (Hartge et
al., 2007)(Taher et al., 2008)(Aggeli et al., 2005).

Iron overload was an inevitable sequel of
systematic  transfusions as  deficiencies
mechanism of the human body to expel surplus
iron. On the other hand, the greatest general
problems  linked towards transfusional
hemosiderosis, like cirrhosis heart failure, growth
retardation, in addition to numerous endocrine
abnormalities, an able to avoided and which
returned via sufficient iron chelation (Origa,
2017).

Several blood transfusions with lack of hepcidin,
a powerful inhibitor of iron intake, cause iron
overload at the severe types of beta-thalassemia,
which is accompanied by an elevated ferritin
serum concentration and transferrin saturation
and this agreement with result in current study
(Brissot et al., 2008).

Researchers have previously proposed various
pathophysiologic explanations for dyslipidemia
in thalassemia patients, including anemia-
induced plasma dilution, expedited
erythropoiesis together with extra cholesterol
utilization via reticuloendothelial system's
histocytes and macrophages, as well as hormone
disruption ,iron overload and macrophage
activation with cytokine relief all affect impaired
liver's creation task (Amendola et al,
2007)(Shalev et al., 2007), however, diminished
extra-hepatic  lipolytic  action could be
responsible from elevated TG in B-thalassemia
major patients as agree with result in present
study especially in non-splenectomy and total
patients (Paganga et al., 1992).

The emergence of premature atherosclerosis in
our TM patients was unexpected while having
low LDL-C,this finding might be related to the
oxidative conversion of LDL-C to turn out
"atherogenic LDL" in thalassemia patients with
an imbalanced oxidant-antioxidant milieu
(Tselepis et al., 2010) (Livrea et al., 1996).

Cathelicidins are host defense peptides with
functions in both immunomodulation and
antibacterial action. As inefficient precursors,
they are created (prepropeptides), reserved in
granules, then relief as ripe peptides via
proteolytic cleavage when the cell is activated
(Ko$ciuczuk et al., 2012). Abundant diverse
kinds, including amphibians mammals, fishs,
birds and reptiles, have been identified to
produce cathelicidins (Hemshekhar et al.,
2016)(Van Harten et al., 2018). It's interesting to
note that various species have drastically varying
numbers of functioning cathelicidin-encoding
genes. (Zanetti, 2005). Many variables, including
as inflammatory and microbial stimuli, control
the expression of cathelicidins (Sunkara et al.,
2011).

CONCLUSION

In this study shown that lower serum cathelicidin
(LL-37) in patients with beta thalassemia major
especially in splenectomised patients compared
with non splenectomized than the healthy
children group can be a potential predictor for
worst prognosis of beta thalassemia major
patients. These discoveries upgrade our
perception of the task of this peptides in
complications and submit that the level of the
human cathelicidin (LL-37) could be a novel
therapeutic strategy.
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