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Abstract

The activity of adenosine deaminase enzyme has been investigated
m normal and thalassaemic sera. The data obtained were reflects an
elevation of the enzyme activity in thalassaemic samples compared with
those of healthy normal objects. The study was carried out with (6.5)PH
value and 37C as maximum tempcrature. This study was comprehensive
to the electrophopretic behavior of the hemolysate serum in a step of
electrophoresis analysis of the thalassacmic and normal hemoglobin.

Introduction

The major function of blood cells is to carry blood gases.
Erythrocytes are the principal agent that transport oxygen from the lungs
to the respiring tissues and also transport most of the carbon dioxide from
the tissues back to the lungs, these functions are accomplished mainly by
the protein hemoglobin, which is ideally suited to carry oxygen and also
in a great help in the transport of carbon dioxide. The hemoglobin
molecule is a complex structure made up of four subunits. Stated another
way, hemoglobin as a tetramer made up of a four monomers, as shown in
fig (1). Each monomer consist of a heme and a globin unit. The globin
units are made up of polypeptide chains of two distinet types. [n human
adults one type Is referred to as the alpha-chain. The other two are called
beta-chains (1), Hereditary anemia’s include disorders of the structure or
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Synthesis ol hemoglobin; deficiencics of enzymes that provide the red
cell with energy or protect it from chemical damage; and abnormalities of
the protein of the red cell’s membrane (2). Inherited diseases of
hemoglobin, hemoglobinopathies, are the most imported (3). The
structure of the hemoglobin (I1b) changes during development. By the
12" week cmbryonic hemoglobin s replaced by the adult fetal
hemoglobin (IIbF), which is slowly replaced after birth by the adult
hemoglobin: HbA1l and HbA2. Each type of hemoglobin consist of
peptide chains (4). The most imported of these is HbAT1, which account
for about 97% of the total HbA [1]. HbA has the structure «2(32 {namely.
two « chains plus two B chains), HbA2 has 1262 and HbF a2v2 (4). The
schedule of synthesis of the various types of normal globin chain during
prenatal and postnatal life are given in fig (2). The most important of
which are the sickling disorders and thalassacmia (hereditary defects of
the synthesis of either the ¢ or P globin chains (§).

Thalassaemia

The term thalassaemia comes from the Greek word © Thals”
meaning sea, and “emia” which is stand for blood. This compound word
came Into being because the anemia was originally found only in people
living in arcas bordering the Mediterranean sea (1). Thalassaemia
syndromes are a heterogeneous and complex group of inherited diseases
they share certain clinical manifestations such as a reduced Mean
Corpuscular (MCHC), infective hematopoicses and accelerated
hemolysis. These symptoms are the result  of  abnormal
hemoglobtnosynthesis. However, thalassaemia differ from other
microcytic hypochromic anemia in that the anemia is not caused by
abnormalities 1n synthesis (5).
Because w-chain are shared by both fetal and adult hemoglobin, mutations
of the a —globin genes affected hemaglobin production in both fetal and
adult life; diseases that are duc to defective 3-globin preduction are only
manifest a birth when HbA replaced HbF(6).
Geographical Distribution

The syndromes is broadly distributed throughout parts of Africa, the
Middle Last. the India, and South Asia . and occurs sporadically in all
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racial groups, it is thought to be common because carries have been
protected against malaria (3).The last report of Kurdistan thalassaemia
Socicty indicated that the total number of thalassaemic paticnts in
Kurdistan region reached to 810 patients, distributed in Erbil 310 patients
represented 38.27%. in Sulaimania 270 patients represented 33.33%, and
in Duhok were 230 represented 28.39 % (7). One - seventh of the
Cyprousian people, one — twelfth of the Greece people and in Asian and
in all middle East. also Indian, Pakistan, the south of China, Hong Kong,
Vietnam; in all these regions the disorder changes from one — tenth to
one — fifty, in Africa and the east of India there are one — fifty are
defected by this syndrome, between Britannian there are one per thousand
carriers of thalassaemia, (7). Number of thalassaemic carriers reached
2500-3000 person in USA (8), in Saudi Arabia reached 3.5%, Yaman
2.4%, Emarat 1.7%, and in Amman 2.4% (9). Ramot and Abrahamor
(10). did a slatistical study and concluded that this syndrome is present
widely between Indian and Kurdistan Jews after studying of 85% of these
cases. Fig (3), shows the geographical distribution of the disease in the
world which consist of all regions mentioned before,

Classification of Thalassaemia
In cach il the thalassaemias the principal biochemical manifestation
is a partial or complete (always selective) deficiency in the preduction of
one of the globin chains, Narmal adult hemoglobin contains two @ and
two [3 chains. In healthy red blood cell precursors, the a and j globin
chains arc produced in thoroughly equal amounts. In the thalassaemias
production of one of these globin chains is deficient. but the formation of
the other chains is not affected. Consequently less than the normal
amounts of adult hemoglobin is produced, and the erythroblast will have
an excess of the unaffected globin chains. Since the two main types adult
globin chains arc wand B globins, thalassaemias may be divided into two
main categortes according to the globin chains that is deficient — in
— thalassaemia and [} — thalassaemia. Cach of these categories include a
number of variant that differ in the severity of the anemia thev produces

().
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a — Thalassaemia

[In this group of disease, the deficiency Is in the synthesis of o —
globin. The P — globin are not atfected and are produced at their normal
rate. The human genome contains two sets of two « — genes that is, two o
— genes on the chromosome inherited frem the father, and two o — genes
on the chromosome inherited from the mother. All four genes are
normally expressed in developing red cells, and suppression of all four
genes Is needed to completely suppress a — chain synthesis. The normal
mechanism of suppression of ¢-genes is by deletion(l 1), The abnormally
long @ — globin molecules, which replaced normal e — globin are present
only in small amounts. The small amount ot a — globin results either [rom

decrcased rate of synthesis of more likely, from increased rate of
breakdown (6).

} — Thalassaemia

Most globin structure are made up of about 150 amino acid
residues, but the number varies for cach globin chain. For instance, the
human o — chain globin has 141 amino acids residuces, and the [} — and v
— c¢hains each have 146 amino acid residuces (1). B — thalassacmia are
characlerized by a deficiency in § — globin genes. total or partial
suppression of either or both 3 — genes will also of the results in low
hemoglobin production (12). The underlying mechamisms causing B —
thalassaemia are completely different from those causing o thalassacmia.
Alpha — thalassaemia are the result of gene deletion, whereas p -
thalassaemia are caused by deficiencies in the regulation of [ — genes (6).
Amino acids composition of f — chain of one HbA molecule are
explaimed 1n hig, (4)(13).

Causes of f — Thalassacmia

Mare and more evidence 15 becoming available showing that i -
thalassaemia 1s usually caused by mutations affecting the normal
transcription of 3 — globin chain, A number of patients with sever § —
thalassaemia preduce normal [ — globin but in abnormally small
quantities. This type af § — thalassaemia is referred to as P — thalassaemia.
The anemia associated with this type of thalassaemia may range from
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mild to sever. depending on how much B — globins made. Stated another
way, the degree of anemia depends on how severely the regulation of f§ -
¢lobin gene transcription is disturbed, [n another patients with 3 —
thalassaemia, the transcription process is so disturbed that no viable
messenger RNA (mRNA) 1s produced, this type of thalassaemia is known
as [ — thalagssaemia (9).

Classification of p — Thalassaemia
Customarnily the following three different forms of f — thalassaemia are
recognized :
I- B —thalassaemia major (3 — thalassaemia)
n this form of disorder. § — globin chains are not produced,
resulting in a complete absence of HbA.
2- [} —thalassaemia intermedia (f — thalassaemia)
In this condition some [} — chains arc produced, resulting in
varying amount of HbA.
3- P - thalassaemia minor (heterozygous [} — thalassaemia)
In this cendition at least one normal B — globin genc is present.
Thus considerable amount of HbA| are being produced [14]. In
those mstance in which very few or no B — globin are produced,
very little HbAl will be present; these conditions are always
associated with sever anemig, the resulting ancmia is also known
as Cooly’s anemia or Mediterranean anemia.

Treatment of B — Thalassaemia
In general there are several ways for treatment of § — thalassaemia:
Blood transfusion,
Destiral and Vit €.
Folic Acid,
Splenactomy,
Bone Marrow Transplantation,
(sene Therapy.
Adenosine Deaminase Activity in Thalassaemia Blood
Several numbers of cnzymes are made up from the liver, Many
authors has been investigated the level of ADA in different tissues (13-
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17). The liver defects as a result of 1ron overload. because of continuous
hemoglobin of the blood, resulting in non — regular production of
enzymes such as 53— Nucleotidase and other related enzymes. Adenosine
deaminase hydrolyze adenosine and produce inosine and ammeonia which
is the basic material by which the activity of the enzyme after converting
it to a stable color solution can be measured .This enzyme . by indirect
way, Its activity i1s correlated with that of 5 — Nucleotidase because of
their involvement in the dcgradation of nucleotides and nucleosides.
Amount of ammeonia produces as a result of hydrolysis of adenosine has
been measured and indicate the activity of enzyme,

Materials and Methods

Chemicals

The following chemicals were used and purchased from BDII,
Analar, and fHrms.These were of high analysis grade unless otherwise
specified,
Na2HPO4, NaH2PO4 . 2H20, Phenol, NaoCl, NaOH, Adenosine,
Ammonium sulphate.

Equipments
Electrophoresis (Shandon type). Backman Acta M (UV, Visible-near
[R resecarch spectrophotometer).

Samples

Normmal bloed samples (100 samples) were collected using
veinopunture from healthy volunteers. Thalassaemic samples (100
samples) were obtained from patients with [ — thalassaemia major
supported from Children hospital (Sulaimania city), Sera were isolated
after lefting the blood at room temperature tor about one hour (afier
coagulation). About 3 to 4 ml serum were collected which is used on the
same day of the experiment.

Experimental
Estimation of ADA enzyme activity
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Enzyme activity were estimated for both normal and thalassacmic scra.
Table (1) represents the added volume of the reagents in ul. (18).

Calculations
Lihzyme activity of ADA is calculated using the following equation:
AT - AC
ADA activity(U/l.) = ~——-—mmemeeme- x 30
AS - AB

The activily expressed in [U/ .. which is defined as that release of one
UM of ammonia per minute.

These activities were reflects highest PH value fig ( 5) and highest Temp
f1g.(6) in thalassaemic samples than these in control one.

Hemoglobin Electrophoresis
Electrophoresis of hemoglobin, a conjugated protein, 1s based on the

fact that various proteins diluted with butter in an electric field between
two electrodes can be separated into two layered bands because of their
varying migration speed. The migration speed of a protein depends
mainly on the charge carried by the protein molecule at the PH of the
bufler and o0 some extent on the supporting medium (agar gel. cellulose,
starch gel. paper etc.). In the case of hemoglobin the migration speed

Depends on the amino acid composition ot the peptide chains;
therefore, various hemoglobin differ in the speed they travel. The purpose
of Hb electrophoresis tor thalassaemia blood Is to determined various
globin present in the hemoglobin. As mentioned above, thalassacmic
hemoglobin consist mainly ot HbF and small amount of HbA, instead of
large amount of HbA;{ HbA| and HbA2), therefore, in electrophoresis we
may obtain different part differ in its migration. Fig (7). shows the
obtained electrophoretic pattern for normal and thalassaemic hemoglobin.
Two different separation types can be seen using Titan HI - cellulose
acetate plate soak in buffer. The hemolysate blood were prepared by
collecting 0.5 ml EDTA- anti coagulated blood. Ten ml of normal saline
were added then centrifuged for 3 min and discard the saline sol. A six
parts hemolysate reagent to one part were packed and the red cells were
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washed. 5ul. ot the hemolysate and also 5pb. of the normal hemoglobin
were applied to the clectrophoresis using 450volt for 1S min.

Results and Discussion

The study has been concentrated on the estimation of the ADA —
erizyme activity in thalassaemic and compared with those of normal
objects table { 2). The data obtained were reflects an elevation in the
ADA activity in thalassaemic patient serum (35 + 0.15 =452 + 023 1U/L
) when compared with normal serum (20. 11 1U/L). In addition, the study
were also contributes the investigation optimum conditions and the cffect
of the factors influencing the ADA activity. Those factors like PH and
Temp. were studied and the data obtained reflects maximum activity of
ADA at PH 6.5 and at highest Temp of 37.5C. fig. (5&6).
The author suggested the following explanation for the data obtained.
Firstly, as it was known that liver organ is the important organ in the body
due to its responsibility of protein synthesis and other related cell
constituents metabolism, Therelore. enzymes in general as they arc
proteinic in nature their destruction in the gene expression of the cell.
wiich is responsibility of the nucleic acids DNA and RNA., will results in
disturbances in protein biosynthesis, i.e. enzyme structure. Thus. as
thalassaemia is a type of an anemic disease (inherited type), and it cause
s the destruction oceurs in the hemoglobin contents. a type of protein
structure, so, the author suggested the study of the other liver protein
disturbances due to thalassaemia disorder, i.e.. studying other liver
enzymes damages. Of these enzymes was the ADA enzyme which is
catalyzed the degradation of adenosine as a substrate and produced from
the degradation of the nucleic acids by mean of 5-Nucleatidase. The
highest activity of the ADA in thalassaemic serum compared with that of
normal serum can be explained to be due to the liver ¢ells damage oceurs.
Therefore, the liver constituent were excreted out of the liver and released
in circulation and thus its leve] was elevated in serum.
Discussing figures 5 and 6, we found that the activity were prohibited and
this can be explained to be due o the denaturatien occurs in the o — Helix
of the proteinic structure of the enzyme and exactly when the temperature
clevated,
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Table(1)ADA activity measurement procedure

VOL.20 (1) 2007

. No | Solution Test Control | Standrd Blank
1 | Phpsphate butfer s : - | 1000
2 | Adenosine Sol 1000 | 1000 : i
K Ammonium standerd Sol - i 1000 -
| 4 Serum _ {50 3 :
I‘i | Distled water N | - 50 0
ir Tubes shaken very well and covered with rubber stopper, incubated at 37C for 60 min.
| 6 Phenol-Sodium  nitroprosside | 3000 3000 [ 3000 3000
Sol. |
7 Serum - 50 b= -
8 Sadium hypochlorite 3000 3000 3000 3000

Shaken | incubate at 37C on water bath for 30 min. Absorbancy read at 630 nm,

Table(2 ) Serum ADA activity in normal and thalasacmic patient

at 6.5 pH value and 37C Tr:mp

Factor Normal SADA | ThalasseamicSADAumi4/2
unit u/l

- |8 — 20 35—-45

pH 6.5 20 45

Temp 19.25 3411

37C

65




[BN AL- HAITHAM J. FOR PURE & APPL. SCI. VOL.20 (1) 2007

_._'.-_-_——'F-_
-l- . P e —— !
e P, - L ar——— s e rT——— e —y, . L SEp——
k --“'TI el _E"-'IHH'F-I- i ) RIET A lpt  RICT RO

..... —r

. -.r.!--—l"'l- I = 4 T L) -""---———— L —..‘,.-_

= ol

I I Imi
:::F.II:I.::. 11 Py P AP i 1

et

_Fig .(2)The relative rates of globin chain synthesis

66




IBN AL- HAITHAM J. FOR PURE & APPL. SCL.  VOL.20 (1) 2007

. n:"'.
.l‘ L '.-," |. fRs '_
i ;ﬁh
PR A
w2 | ;-
Gl T8 T 7 A
[} F T"I ] -
e b "'|'|-j"""tll“f. -
, Fran ' M
P ¥ & ‘
- i
i R -
| s
N ;r 1.} ;

- = o e —_—

Fig .(3)Geographical distribution of thalassemiﬂ[weathnralll985)

= ais frm -q.r;:]—i.- [om Tatwls ps [ | = 11.; Yoot | i FHorw | ||,.-:-|-— amr Tuws [aar LT.J
i.li- L L =y - iy

Amitio acid comjpusition of alpha -~ chain,

u.. - ""’:'[""L";' i"‘l":J"""‘Jﬂ! o P » ]
) ™
B T 72 i oy ) ) S ) o0 (TR BV ST
1] T el L]
o

1

o Le-nlies [4y Tavn bur y P | [ | O™ P EETe O T e
T ng » [

Fig .(4)Amino acid composition of beta- chain

67




IBN AL- HAITHAM J. FOR PURE & APPL. SCL.  VOL.20 (1) 2007

50
= 40
]
& 30 -
=
& 20 -
o —— N
2 10 —o—Thal
0
1 2 3 4 5 B 7 3 g
) B pivalue_ B
Fig .(5) pH Effect on ADAactivity
45
40
= 35
=
> 30
S 25
E 20
o 15 N
a 10 I
< 5 —0— Thal
0

Temp C _ _ _
Fig .(6)Temperature Effect on ADA activity,

|

.: I_'._u ] “"'_'1_--\I o : .' I I 1 1 Loe o '
'ig{ﬂ"’ 1 A B ol T T
-h-;ii‘h tha SN

L T . .
o

e e
3

Control Patient

Fig .(7) Electrophoresis of (J -Thalassemia- Hb on cellulosc acetate
plate

68




oaatt el Ll S B Saiaal galt a3 Sl
((Lasadlh — Uiy ) Jacy giall

aall (e dasa (gl
Al a3 daala ¢ anagdl o) AS ¢ plianCl Al

L .

AaMAl)
a0 el Cpbadd o) Jseae 8 Send o a3l Bl clgie. clay A
higiue o ahl cid] L oclaa¥) eled e Dlie 2 iy @ g el )

oY Aa e Dl LEYY y al el eV die adaliy & e Opbeaad) die a8 5 o !
Ay g BAEY osle gas Blad S Dl e a8, Bl 5 el A g 5 JiaW)
RN PRV IS PN [P PR S

69




	10050120
	10050121
	10050122
	10050123
	10050124
	10050125
	10050126
	10050127
	10050128
	10050129
	10050130
	10050131
	10050132
	10050133

