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ESTABLISHMENT OF REPRODUCIBLE LYMPHOBLASTOID
CELL LINES

Ismail I. Latif MSc PhD, Layla Al-Omar BSc PhD,
Nidal Abdul-Muhymen BSc PhD

Abstract
Background: A whole blood culture started with
mononuclear cell fraction would contain several
different cell types. Nevertheless, the T-
lymphocytes can be cultured specifically and will
out grow the others, eventually resulting in
highly enriched population.

Objective: The study was conducted as a trial
of establishment of lymphocytes cell lines. This
series of experiments were done for five
selected subjects. The same protocols were
applied to all individuals.

Method: One ml of heparinized blood (HB) was
cultured in tissue culture flask containing 9 ml
stimulation medium. The flask was incubated at
37ºC in CO2 incubator for 3 days. Then every
three days 1ml of whole blood culture from the
flasks was subcultured into other tissue culture
flask containing 9 ml stimulation medium, until
visible suspension of mononuclear cells
intervening agglutinated red blood cells were
seen within two weeks of culture.

Results: After the whole blood mononuclear
cells cultures were maintained up to two weeks,
the mononuclear cells were separated. Twenty
four-hour incubation of these separated
lymphocytes in stimulation medium, pure rich
mononuclear cells were obtained and seen
under inverted microscope.

Conclusion: A new method for cultivation of
lymphocytes from whole blood was developed
for the first time and probably no other reported
comparable method conducted elsewhere until
know. Pure lymphocytes cultures were
established, and maintained cell division. The
potentiality of human peripheral lymphocytes
themselves to act as precursor has been
demonstrated in vitro by the cloning of
established lymphoblastoid cell line. Different
procedures for generation of T- cell lines were
outlined. No feeder cells were needed in our
protocol or the addition of IL2.

Key words: lymphocyte culture, cell line, Phytohemagglutinin

Iraqi J Med Sci, 2005; Vol. 4 (1): 3-9

1Introduction
Advances in the understanding of
lymphocyte biology have been
accompanied by improvement in the
techniques of long-term culturing of
human T- lymphocytes[1]. Long-term
culturing of human T-lymphocytes can
lead to establishment of stable line.
These cultures respond to produce a
wide range of cytokines. More
importantly, T-cell lines can be
generated which is antigen responsive.

Dept. Medical Microbiology, College of
Medicine, Al-Nahrain University.
Address correspondence to Dr. Ismail I.
Latif.
Received 17

th
December 2003: Accepted 14

th

March 2005.

Many aspects of the T-cell response to
antigen have been described using
antigen specific cell lines[2,3,4].

Human lymphocytes can be isolated
from whole blood by centrifugation using
a commercially available high-density
medium. This allows a single step
gradient separation of blood, which
yields the mononuclear cell fraction[5].
A culture started with mononuclear cell
fraction would contain several different
cell types. Nevertheless, the T-
lymphocytes can be cultured specifically
and will out grow the others, eventually
resulting in highly enriched population.
To achieve this, the antigen reactive
cells must be first stimulated with
antigen followed by expansion of cell
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numbers using the T- cell specific
growth hormone interleukin 2 (IL2). It
should be noted that the absolute
frequency of antigen response T-cells is
low, being between 0.01% and 0.001%,
even when blood known to contain
relevant T-cells (i.e. blood from an
immune donors) is used. Thus, the
majority of the cells in the starting
culture will die and only the T-cell
activated by antigenic stimulation will
survive[6].
This stimulation not only selects out the
antigen-specific T-cells but result in the
cellular expression of the receptor for
the IL2[7]. When exogenous source of
IL2 is now added to the activated T-
cells, they will undergo further round of
replication. Since T-cells eventually
become refractory to the effect of IL2,
they must be restimulated for receptor
expression[8]. A T-cell line can thus be
maintained in culture by alternate
stimulation with antigen and expansion
with IL2[5].
Phytohemagglutinin (PHA) activated
peripheral CD95+ T-cells are resistant
to CD95 mediated apoptosis. After
prolonged interleukin-2 treatment, these
T- cells become CD95 mediated
apoptosis sensitive. In T- cells activated
in vitro, up-regulation of bcl-xL, has
previously been correlated with general
apoptosis resistance[9].
Therefore, this study was conducted as
a trial of establishment of lymphocytes
cell lines from whole blood.

Materials & Methods
This series of experiments were done
for five selected normal adult subjects,
their ages ranged from 15 to 45 years,
(four males and one female). The same
protocol was applied to all individuals.
Two ml of venous blood was collected
from each subject and placed in sterile
heparinzed tube.
One ml of heparinized blood was
cultured in tissue culture flask

containing 9 ml of stimulation medium
(SM) (1 x RPMI 1640, penicillin 100
unit/ml, and streptomycin 100µg/ml,
10mM L-glutamine, 20% fetal bovine
serum (FBS), 10mM HEPES, 200µl/ml
PHA). The flask was incubated at 37ºC
in CO2 incubator. Then every three days
1ml of whole blood culture was
subcultured into other tissue culture
flask containing 9 ml of SM, until visible
suspension of mononuclear cells
intervening agglutinated red blood cells
were seen within two weeks of culture.
Then, the mononuclear cells were
separated by the method described by
Boyum (1968)[10], washed twice with
serum free medium (1x RPMI 1640,
penicillin 100 unit/ml, and streptomycin
100µg/ml, 10mM L-glutamine 10mM
HEPES), counted, assessed for viability,
then 1ml of 2 x 106 cells were cultured in
tissue culture flask containing 9 ml of
SM. Another 1 ml of cells was cultured
in tissue culture flask containing 9 ml of
growth medium (GM) (as stimulation
medium without PHA). After 24-hour
incubation, cell culture was examined
under inverted microscope.
At that time, the cells were counted and
assessed for viability. The percent of
viable cells were determined at
indicated time intervals in both GM and
SM, and 2 x 106 cells were subcultured
in tissue culture flask containing 9 ml of
SM or GM, every 72 hour. The
lymphocytes culture was maintained
continuously by this method.

Results
Preparation of Primary Human
Peripheral Blood Mononuclear Cells
Culture:
Heparinized blood was cultured in SM,
and subcultured frequently as
mentioned in materials and methods.
The visible suspensions of mononuclear
cells intervening agglutinated red blood
cells were seen within the second week
of culture (figures 1 a & b).
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Figure 1a: Photomicrograph Shows Whole Blood Lymphocytes Culture during the first week (X
250)

Figure 1b: Photomicrograph Shows Whole Blood Lymphocytes Culture during the second
week (X 250)

Purification and propagation of
PBMC culture:
After the whole blood mononuclear cell
cultures were maintained up to two
weeks, the mononuclear cells were
separated as described in materials and

methods. Twenty-four hour incubation of
these separated lymphocytes in SM,
pure rich mononuclear cells were
obtained and seen under inverted
microscope (figure 2).

Figure 2: Photomicrograph Shows Purified Stimulated Lymphocytes Culture after the second
week of whole blood culture (X 250).
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Stimulation was indicated by a rapid increase in the number of cells (count were
increased 200 fold within two weeks of subculture of the purified lymphocyte) (table 1
& figure 3).

Table 1: Effect of cell proliferation and cell death on viable count over two week’s period,
using growth or stimulation medium. The seeding density was 2x 10

5
/ml

culture media Number
Absolute Number of viable lymphocyte count /ml (x10

6
)

Zero time Days after culture initiation

1 3 5 8 11 14

Stimulation
medium

Sample1 0.2 2 25 70 125 250 400
Sample2 0.2 1.5 20 50 100 200 350
Sample3 0.2 2.5 30 80 150 300 450
Sample4 0.2 2 22 75 130 260 410
Sample5 0.2 2 18 65 110 220 380

Mean 0.2 2 23 68 123 246 398
SD 0 0.3 4.6 11.5 19.2 38.4 37

Growth
medium

Sample1 0.2 2 25 60 50 31 3
Sample2 0.2 1.5 20 39 35 26 2.5
Sample3 0.2 2.5 30 62 52 35 3
Sample4 0.2 2 22 60 48 25 3
Sample5 0.2 2 18 58 47 24 4

Mean 0.2 2 23 55.8 46.4 28.2 3.1
SD 0 0.1 4.6 9.4 6.6 4.6 0.5

Figure 3: Effect of cell proliferation and cell death on viable count over two weeks period,
using stimulation medium, each point represent the mean of 4 values. The seeding density

was 2x10 /ml

Many cells became enlarged, and the
medium turning yellow 2-3 days after
subculture. A clear stimulation event
was recognized without the aid of an
inverted microscope when the bottom of
the tissue culture flask showed a large

grayish white central button of cells
surrounded by white pinpoint satellilate
colonies.
Another (2 x 10 6/ ml) of cells from day
one culture were cultured in growth
medium. A reduction in viable cell
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counts after day 5 of culture was observed as shown in table 1 & figure 4.

Figure 4: Effect of cell Proliferation and cell death on viable count over two weeks period,
using growth medium. Each point represents the mean of 4 values. The seeding density was

2x 10 /ml

All the stimulated cells gave
lymphoblast characteristics when
stained with Giemsa stain, so actually
we can apply the lymphoblastoid cell
line as indicated from their
morphological appearances.

Discussion
This work probably to be the first
method to be reported for preparation of
continuous lymphocytes culture and
probably no other reported comparable
method conducted elsewhere till know.
Purification and propagation of
PBMC culture:
Human lymphocytes can be isolated
from whole blood by centrifugation using
a commercially available high-density
medium, which relies on lymphocytes
being less dense than erythrocytes and
granulocytes. This allows a single step
gradient separation of blood, which
yields the mononuclear cell fraction[5].
Then pure lymphocyte cultures were
established, and induced and
maintained cell division.
A culture started with mononuclear cell
fraction would contain several different

cell types. Nevertheless, the T-
lymphocytes can be cultured specifically
and will out grow the others, eventually
resulting in highly enriched population.
Beside T-cells, other mononuclear cell
types are present in the initial culture.
These cells have the capacity to
activate T-lymphocyte by processing
and presenting antigen to the T-cell
receptor (TCR) and provide additional
T-cell growth factors[11,12].
T-cells can be activated by some
mitogens. Most T-cells are stimulated by
PHA, a lectin isolated from kidney
beans, or by concavalin A extracted
from castor bean. These molecules are
able to bind to T- cell surface molecules
including the T- cell receptors (TCR)
complex and CD2, causing them to
cluster on cell surface, there by
mimicking the clustering caused by
antigen presentation. Such mitogens
however will activate the T- cells
regardless their antigen specificity[13].
In this assay, PHA was used as mitogen
because their stimulation percentage
was higher than that of Con A, as
indicated early by the results of our
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study and easy to be manufactured in
our laboratory[14].
Whole Blood Lymphocyte Culture:
We have developed a new method for
isolation and cultivation of lymphocytes
from whole blood. Heparinized venous
blood drowns from normal individuals
was added and incubated in SM and the
subculture was regularly maintained.
Lymphocytes were isolated when
lymphocytes suspension was seen by
inverted microscope intervening
agglutinated red blood cells (figures 1 a
& b).
It has been suggested that a cellular
components of erythrocytes in whole
blood play an important role for the
proliferation of the lymphocytes with no
effect on their genetic materials. The
use of whole blood greatly simplifies
lymphocyte culture. In addition, the use
of non-separated blood will retain all
blood cells, especially RBC, in natural
condition thus allowing metabolic
activation of environmental pollutants to
take place[15,16].
The potentiality of human peripheral
lymphocytes themselves to act as
precursor has been demonstrated in
vitro by the cloning of established
lymphoblastoid cell line[17].
Choi and Bloom in 1970[18] established
CKW–1 cell line involved a mixed
lymphocyte culture, they used small
inoculums of PGLC-33H cells (cell line
from infectious mononucleosis patient)
as feeder cells. They also used lysates
of previously established lines as a
second method of lymphocyte cell line
establishment.
Different procedures for generation of T-
cell lines were outlined[5]. They used
Daudi or any lymphoblastoid cell line
that are different from that of donor
PBMNCs. Antigen specific T- cell lines
were established using foreign antigens
such as tetanus toxoid or PPD,
restimulation with antigen, with the
addition of IL2, and treatment of antigen
presenting cells were included[5].

None of them used a whole blood
culture for establishment of lymphocytes
cell lines. No feeder cells were needed
in our protocol or the addition of IL2.
Phytohemagglutinin-activated peripheral
T- cells were found to be resistant to
CD95 mediated apoptosis, and after
prolonged IL-2 treatment, these T- cells
became CD95 mediated apoptosis
sensitive[9].
Investigations on resting T-cells, i.e.,
lymphocytes depleted of macrophages
and pre-activated cells were made.
When PHA was added to these cells
resulted in activation with expression of
IL-2R (CD25) but not in proliferation. In
contrast, addition of PHA plus sheep
RBC, which bind to the CD2 receptors,
caused IL-2R expression, IL-2
production, and proliferation[19].
A trial of phenotype of the established
cell lines was under work. Great
benefits can be obtained from this work:
this cell lines can be used for virus
propagation for example measles virus,
different cytokine production, and for
different immunological techniques
Monitoring the growth of cultures by
direct observation:
Although the growth of the
Lymphoblastoid cell lines was, to a large
extend, synchronized by stimulation
culture, some cultures will grow faster
than the others (as indicated in figure 1).
It was only by examining the cells on a
routine bases with the inverted
microscope that the rapidly growing
cultures can be identified and cultured
accordingly, or by supplementation of
GM. In addition, direct observation was
the only way of verifying that the cells
are actually growing, on day-to-day
basis.
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ALTERATION IN THE LEVEL OF SOME TRACE ELEMENTS
IN THE SERA OF PATIENTS WITH KALA AZAR

Nada M. Al-Basheer1 BSc PhD, Yahya Y.Z. Farid2 BSc PhD,
Hussein K.A. Hussein3 MSc, Huda Th. Hathal1 BSc PhD

Abstract
Background: Visceral leishmaniasis (Kala-
azar) is an important endemic disease in Iraq
(WHO 2000) .The disease appears to affect
infants and young children mostly under 2 years
old .The disease is very dangerous and fatal if it
is left without treatment .Trace elements have
an important role in the treatment and prognosis
of different types of parasitic infection

Objective: Study the relationship between
serum trace elements and the disease which
may be used as an indicator of the course of the
disease

Methods: 14 male and 12 female patients
(positive IFAT) their age were between 6
months and 15 years were used in this study

.Serum copper (Cu), zinc (Zn), and magnesium
were measured using atomic absorption
spectrophotometer.

Results: There is a significant increase (p<0.05)
in serum Cu and significant decrease in serum
Zn of kala-azar patients.

Conclusions: Body reaction against parasite
infection is associated with different changes in
serum level of trace elements.

Keywords: kala-azar, trace elements, copper, zinc,
magnesium, visceral leishmaniasis

Iraqi J Med Sci, 2005; Vol. 4 (1): 10-13

1Introduction
It has become well established that
many trace elements play an essential
role in a number of biological processes
through their action as activator or
inhibitor of enzymatic reaction by
competing with other elements and
proteins for the binding sites, by
influencing the permeability of the cell
membrane[1], or through other
mechanism[2]. Several biological
mechanisms have been proposed to
explain how trace elements could
reduce the incidence of a number of
different cancer and infectious
disease[3]. Visceral leishmanasis is an
important endemic disease in Iraq[4,5];
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the disease appears to affect infants
and young children , mainly under 2
years of age , and especially those
under 1 year of age[6] . It is very
dangerous and it is fatal if left untreated
with mortality rat of 1%-29%. The
presence of leishmania parasite in
reticuloendothelial cells (RECs) of liver
spleen and bone marrow is
accompanied by physiological and
biochemical changes in these organs
and trace elements may be one of these
changes. Therefore, in this study we
aim to find the effect of parasitic
infection on the level of trace elements
in the sera. This raises the possibility of
the use of trace elements as an
indicator of the course of disease.

Materials & methods
Twenty-six kala-azar patients were
studied depending on their positive IFAT
test. The age ranges was between 6
months and 15 years. Twelve patients
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were females and 14 males. Samples
were collected from patients attending
Al-Kadhimiya teaching hospital.
Venous blood samples were collected
from patients before administration of
any medications. Sera were separated
and kept at (-20oC) until used.
Assay: 0.1ml of serum diluted to total
volume of 1ml using 6% n-butanol
solution and analyzed for their copper
and zinc contents using atomic
absorption spectrophotometer
(Shimadzu AA-646) with an. Copper
and zinc hallow cathode lamps were
used at wavelengths of 324.75 nm and
213.9 nm respectively. The assay for
magnesium estimation was carried out
by adding 4.9 ml. of (1% lanthanum
chloride) solution to 0.1 ml. of serum.
These solutions were aspirated directly
into air-acetylene flame and the
magnesium hallow cathode lamp were
used at a wavelength of 285.2 nm.

Statistical methods: The results were
analyzed statistically, and their values
were expressed as (mean ± SED).The
level of significance was determined by
employing (t) test .Only when the p
value was less than 0.05; the difference
between two groups considered
statistically significant.

Results & Discussion
The mean and standard deviation
values of serum copper, magnesium,
and zinc of healthy controls and patients
with kala-azar are presented in Figure 1.

Figure 1: Serum copper, zinc, and
magnesium of normal and kala-azar patients

The results showed that there is a
significant increase in serum copper in
kala-azar patients as compared with
healthy controls. This result is due
mainly to the body reaction against
infection.
Cerruloplasmin which is a copper
containing protein is one of the acute
phase reactant proteins that increased
in inflammation and hence leading to
increase serum copper. α-
Cerruloplasmin inhibits the oxidant
injury of the cells by scavenging the
superoxide radicals through dismutation
reaction similar to superoxide dismutase
enzyme[7] or by reduction the copper
ions within the protein[8]. Other
workers[9] have proposed that
cerruloplasmin acts by converting the
reduced iron(Fe+2) to an oxidized form
(Fe+3) because it acts as ferroxidase
enzyme. Yet, the majority of the
antioxidant activity in the serum is
dependent on the level of this copper
containing protein[10]. There is also
other cause explaining the increase of
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serum copper in those patients is due to
shed copper ions from damaged
hepatocells which is the late
complication of the disease[11] .This fact
is confirmed by reports that recorded an
elevation in the level of liver enzymes in
the sera of kala-azar patients[12].
There is a significant decrease at
(p<0.05) in serum zinc in kala-azar
patients as compared with healthy
controls .This may be due to in part to
the hypoalbuminaemia developed in
those patients after a period of
incubation of the disease[13]. Zinc is
transported mainly bound to albumin
molecules and the decreased in albumin
concentration in serum leads to
decrease zinc level in serum. Other
reason is associated with the immune
changes in kala-azar patients .Those
patients have impaired immunity[14] and
because there are good evidences
about the relationship between the zinc
level and immunity[15]; it can be
concluded that the zinc is decreased as
the immunity attenuated. These results
are in agreement with other previous
work regarding serum trace elements
levels in cutaneous Leishmaniasis
patients[16].
Serum magnesium of patients with kala-
azar are insignificantly decrease in
comparison with healthy controls.
Magnesium level is normally kept within
narrow limits, which implies close
homeostatic control and about 35% of
the magnesium in plasma is protein-
bound mainly to albumin[17]. Hence this
decrease is attributed mainly to the
hypoalbuminaemia state in kala-azar
patients[13].
Figure 2 shows the relationship between
the serum metals as a function to the
sex in kala-azar patients. There is a
significant increase in serum copper in
male patients as compared with female
while there is an inverse correlation in
serum zinc between males and females.
Serum magnesium is not significantly
different in both sexes. There is no

simple explanation for these results and
more investigations are necessary to
predict the sexual variance in the level
of the metals.

Figure 2: Serum copper, zinc, and
magnesium of male and female patients

infected with kala-azar

Figure 3 shows that there is age
dependence of serum copper but not
zinc or magnesium in kala-azar patients.
The patients who were of one-year age.
Others had a higher serum copper than
patients of more than one year of age.
This variation may be related to the rate
of development and homeopoiesis
between these two groups.
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Figure 3: Serum copper, zinc and
magnesium of patients of different ages

infected with kala-azar
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SCHOOL ACHIEVEMENT OF DIABETIC ADOLESCENTS: A
PRELIMINARY REPORT

Abdul Hussain M. Al-Hadi1 MBChB MSc PhD, Jawad K.A. Al-Diwan2 MBChB MSc,
Eqbal G.A. Ma'ala3 BSc MSc PhD, Amjad Niazi4 MBChB PhD

Abstract
Background: Adolescents struggle to achieve
their identity, independence and to cope with all
aspect of life. Diabetes may slow the
psychological development of adolescents.

Objective: to through a light on the school
achievements of adolescents with type I
diabetes mellitus.

Methods: 160 diabetic adolescents were
included in this study. Full information including
age, sex, age of onset, duration, sport activity
and admission to the hospital collected. Multiple
regression analysis was used to examine the

association between the school achievement
and the independent variables.

Results: School achievement was significantly
associated with visits to diabetic clinics and
sport activity.

Conclusion: Visits to diabetic clinics and sport
activity improve the school achievement among
diabetic adolescents.

Keyword: Adolescents, diabetes mellitus, school
achievements

Iraqi J Med Sci, 2005; Vol. 4 (1): 14-17

1Introduction
Adolescence period is a transitional
period between childhood and adult
hood. During this period adolescents
struggle to achieve their identity (a
major task for this developmental
stage), independence and to cope with
all aspects of these changes[1,2].
Chronic illness like type I diabetes
mellitus {Insulin Dependent Diabetes
Mellitus (IDDM)} has an impact on the
achievement of the developmental
tasks. Diabetes may slow the
psychological development of the
adolescents, thus affecting their ability
to play and enjoy life, share with others,
set limits, identify and make
commitments. This study was carried
out to through light on the school
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achievement of the adolescents with
type I DM.

Subjects & methods
Adolescents with type 1 DM were
enrolled in the study from different
diabetic centers (National Diabetic
Center at Al-Yarmouk teaching hospital,
Diabetic Consultancy Clinic at Al-
Kadhmia teaching hospital, Diabetic
Consultancy Clinic at Al-Mansour
teaching hospital and Diabetic
Consultancy Clinic at Ibn Al-Beldy
teaching hospital) in Baghdad city.
Adolescence period is considered
between 12-21 years[3,4]. Each
participant was interviewed individually.
Questionnaires were checked according
to the adolescent's answers. Full
information including age, sex, age of
onset, duration, sport activity, school
activity and admissions to hospital were
collected.
A pilot study was done to examine the
adolescent's understanding of the
questions (instrument items) and to
obtain preliminary estimates of the time
required for each adolescents and to
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determine the validity and reliability of
the instrument. The questionnaires were
based on the Diabetes Specific Quality
of Life Scale[5,6].
Multiple regression analysis was used to
examine the association between the
dependent variable (school
achievement and) with independent
variables[7] (demographic variables,
visits to diabetic clinic and sport
activities). P value less than 0.05 was
considered as statistically significant.

Results
A total of 160 diabetic adolescents with
type 1 DM were included in the study.
Their age range was 12 – 21 years
(15.1± 2.3) and 53.8% of them were
females. 51.3% of the adolescents had
DM for more than five years. The age of
onset was less than six years in 78.2%
of them. 76.9% of them reported no
history of admission to hospital. None of
them was in the secondary school, while
33.1% of them were not able read and
wrote, 47.5% were in the primary school
and 17.5% were in the intermediate
school. 53.8% of the adolescents
participated in sport activity (Table 1).

Table 1: Characteristics of the diabetic adolescents included in the study

Variable Number (%)

Age
≤15 years 98 (61.3)

>15 years 62 (38.7)
Sex Male 74 (46.2)

Female 86 (53.8)
Duration ≤5 78 (48.7)

>5 82 (51.3)
Age of Onset ≤6 35 (21.8)

>6 125 (78.2)
Hospital admission Yes 37 (23.1)

No 123 (76.9)
School achievement Not read and write 3 (1.9)

Primary 53 (33.1)
Intermediate 76 (47.5)
Secondary 28 (17.5)

Sport activity Yes 86 (53.8)
No 74 (46.2)

School achievement of diabetic
adolescents was significantly associated
with burden of DM, visits to diabetic
clinic and sport activity (p < 0.05).

School achievement was not associated
with age, sex, age of onset and duration
of DM. These findings are shown in
table 2.

Table 2: Predictors of school achievement among diabetic adolescents

P value R
2

Predictors
Model I
Model II
Model III
Model IV
Model V

0.02
0.015

0.2
0.2
0.7

NS
NS

<0.05
<0.05
<0.05

Model I: Age, sex, and age of onset, Model II: Age, sex, age of onset and duration, Model III: Age,
sex, age of onset, duration and burden of DM, Model IV: Age, sex, age of onset, duration, burden of
DM and visits to diabetic clinic, Model V: Age, sex, age of onset, duration, burden of DM, visits to
diabetic clinic and sport activity
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Discussion
The finding that school achievement are
not significantly associated with age,
sex and duration of diabetes is
inconsistent with the findings of Dela
Mater[8] and Golden et al[9] . They
reported that patients with early onset of
diabetes had shown poorer cognitive
performance and associated with
subsequent learning disabilities.
Larsson et al[10] reported that patients in
poor metabolic control have a lower
educational level. The finding that age
and duration of diabetes had no effect
on school achievement reflects a good
metabolic state achieved in the diabetic
clinics included in the study.
Visit to diabetic clinics was positively
associated with school achievement.
Ryan et al[11] found that children with
diabetes missed school twice as much
as their peers who do not have
diabetes, and the lower school
performance was related to the more
school absences. Newacheck and
Taylor[12] reported an average of annual
bed days was 3.6 day and average
school absence was 3.1 day among
diabetes. In this study, only 23% of the
diabetic adolescents were admitted to
the hospital (diabetic adolescents with
bed days). Visits to diabetic clinics may
lead to a good metabolic control
reflected by reduced hospital
admissions and better school
performance.
Faro[1] reported that adolescents are not
able to adjust their diabetic regimen to
fit their life style. However, better school
performance and less bed days found in
this study may be attributed to the role
of diabetic clinic in monitoring the
metabolic control of the diabetic
adolescents.
This study shows a positive association
between sport activities and school
achievement. Campaigne et al[13] found
a significant improvements in the
glycaemic control in children after
training program. Drash[14] reported that

maintaining high level of physical fitness
provide short and long benefit to
individual with diabetes including
attendance to good control. In
conclusion, visits to diabetic clinic and
practicing sport improve the school
achievement among diabetic
adolescents.
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THE ASPARTATE AMINOTRANSFERASE TO ALANINE
AMINOTRANSFERASE RATIO AND HCV INFECTION

Al-Kubaisy W. A. MBchB, PhD1 Habib M.A. MBchB, PhD2

Abstract
Background: Hepatitis C virus (HCV) infection is
responsible for the majority of cases of post-
transfusion hepatitis. Biochemical analysis of
liver enzymes used to estimate the severity of
liver injury in HCV infected patients.

Objective: To estimate the aspartate
aminotransferase to alanine aminotransferase
(AST/ALT) ratio as non-invasive parameter for
assessment of liver injury in HCV infected
patients.

Methods: Two groups of subjects were included
in this study. 238 thalassemic children from Al-
Zahrawi Hospital (172 were seropositive and 66
were seronegative for HCV specific antibody)
and 58 pregnant women (32 were seropositive
and 26 were seronegative for HCV specific
antibody) as a control group. Serum AST and

ALT and AST/ALT ratio levels estimated for
each subject.

Results: The mean serum AST/ALT ratio levels
for anti-HCV seropositive and seronegative
thalassemic children were 3.38  4.34 and 2.56
 3.09 respectively, while for anti-HCV
seropositive and seronegative pregnant women
1.62  1.34 and 0.59  0.42 respectively.

Conclusion: The mean serum AST/ALT ratio is
higher among HCV infected subjects than
among the non-HCV infected ones.

Keywords: aspartate aminotransferase to alanine
aminotransferase ratio, Hepatitis C virus

Iraqi J Med Sci, 2005; Vol. 4: 18-20

1Introduction
Hepatitis C virus (HCV) now considered
as the leading cause of post-transfusion
hepatitis world-wide[1]. Chronic
transfusion recipient, such as patients
with thalassemia major have a high
frequency of liver disease[2,3]. HCV is
responsible for the majority of cases of
post-transfusion hepatitis in such
patients[1]. Generally, HCV infection is
asymptomatic and most often cases are
discovered by chance biochemical
analysis when a subject found to have
raised liver enzymes[4].
Among routine laboratory tests for liver
injury is the measurement of liver
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enzymes. The AST/ALT ratio used to
non-invasively assess the severity of the
disease in patients with chronic liver
disease[5]. Hence, the aim of this study
directed to evaluate the liver function
impairment among patients infected with
HCV by measurement of AST/ALT ratio.

Materials & methods
A total of 238 outpatients and inpatients
thalassemic children were included in
this study from Al-Zahrawi hospital from
November 1996 to August 1997, of
those 172 were seropositive and 66
were seronegative for HCV specific
antibody. The control group for this
study was 58 pregnant women (26 were
seropositive and 32 were seronegative
for HCV specific antibody). Serum
samples collected from each subject
and tested for serum ALT and AST
levels using Dinitrophenylhydrozol
colorimetric method[6]. The AST/ALT
levels estimated. Statistical analysis
performed using t test.
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Results
As shown in table 1, the mean serum
AST/ALT levels for anti HCV
seropositive and seronegative
thalassemic patient were 3.38 ± 4.34
and 2.56 ± 3.09 respectively with no
significant difference (p>0.05).
Regarding the control group (pregnant
women), the mean serum AST/ALT

levels for anti HCV seropositive and
seronegative ones were 1.62 ± 1.34 and
0.59 ± 0.42 respectively with statistical
significant difference (p<0.005). A highly
significant difference was observed
when the mean serum AST/ALT levels
for anti HCV seropositive thalassemic
patient and pregnant women were
compared (p<0.005).

Table 1: The mean serum AST/ALT level ± SD* in among different groups

Groups Number Mean±SD P value
Anti HCV seropositive thalassemic patients
Anti HCV seronegative thalassemic patients

172
66

3.38±4.34
2.56±3.09

T= 1.407
Df= 236 (P > 0.05)

Anti HCV seropositive Pregnant women
Anti HCV seronegative Pregnant women

32
26

1.62±1.34
0.59±0.42

T= 3.787
Df = 56 (P < 0.005)

Anti HCV seropositive thalassemic patients
Anti HCV seropositive Pregnant women

172
32

3.34±4.34
1.62±1.34

T = 4.33
Df =202 (P <0.005)

Anti HCV seronegative thalassemic patients
Anti HCV seronegative Pregnant women

66
26

2.56±3.09
0.59±0.42

T= 5.06
Df= 90 (P< 0.005)

*SD: Standard deviation

Discussion
Chronic HCV infection is highly
prevalent among thalassemic patient[2].
HCV infection is commonly presents as
an asymptomatic liver disease, which
over years can cause inflammation,
fibrosis and eventual cirrhosis in the
liver[7]. The challenge lies in identifying
those patients. Who will go on to
develop fibrosis and subsequent
cirrhosis. Assessment of liver injury,
therefore, can be important factor in
determining both timing and
effectiveness of therapy. Measurement
of liver enzymes one of the routine
laboratory tests for estimation of liver
injury.
The serum AST/ALT ratio of more than
one indicates progressive liver injury[8]

and correlates with both liver histology
and clinical evaluation[5]. Moreover,
Reedy and coworkers stated that
AST/ALT ratio although specific for liver
cirrhosis, should not be the sole
determinant to identify cirrhosis[9]. In this
study the mean serum AST/ALT ratio
among anti-HCV seropositive pregnant
women was greater than one and

showed a significant difference when
compared with that of anti-HCV
seronegative pregnant women
(p<0.005) reflecting liver injury in the
former group. However, the mean
serum AST/ALT ratio was higher among
anti-HCV seropositive thalassemic
patient than among the anti-HCV
seronegative ones but with no
significant difference (p>0.05). A finding
that can be explained on the basis that
factors other than HCV infection may be
involved in damaging the liver, like iron
over load and possibly coinfection with
other hepatitis viruses, because those
patients are chronic blood transfusion
recipients[2,3]. Moreover, the mean
serum AST/ALT ratio among anti-HCV
seropositive thalassemic patients was
significantly higher than that among
anti-HCV seropositive pregnant women,
a finding that support the statement that
serum AST/ALT ratio can be used to
assess the severity of liver injury[5].
Although the current gold standard for
assessing liver injury and fibrosis is the
liver biopsy, however, it is assessed
with patient discomfort, potential
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complications, and high cost[10]. Even
this invasive measure relies on scoring
system that may be limited by sampling
error, biopsy size and observe
reproducibility[9] While measurement of
liver enzymes is a non invasive,
informative and less costly routine
laboratory test. Although ALT level may
inflect liver damage, correlation with
hepatic fibrosis while elevation in the
AST/ALT ratio was observed as patient
prognosis for chronic hepatitis to
cirrhosis[12-14].
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Abstract
Background: Thalassaemia is considered the
most common genetic disorder worldwide. β
thalassaemia has emerged as a huge public
health problem worldwide. The classic changes
of untreated thalassaemia major are now
regularly seen only in countries without
resources to support long-term transfusion
programs.

Objective: To study the different clinical
features of patients with anemia attending the
center for anemia of Mediterranean origin in Ibn-
Albalady Hospital in Baghdad for blood
transfusion. To correlate different clinical
features with the different demographic
characters among the sample patients and with
the blood levels of hemoglobin, some trace
elements, minerals and albumin.

Methods: Cross-sectional study was conducted
in the center for anemia of Mediterranean origin
in Ibn-Albalady Hospital, 157 patients were
randomly selected using convenient sampling
and patients attending the center for blood
transfusion. Blood samples were taken from all
the studied sample. Tests were done for

different serum levels of trace elements,
minerals, albumin and hemoglobin.

Results: showed that out of 157 patients
studied, there were 112 (71.3%) from Baghdad
and 107 (68.2%) from urban areas. The mean
age on diagnosis was 1.6 years and that
thalassemia major was found in 121 (77.1%),
there were 108 (68.8%) who require blood
transfusion between 2-4 weeks, and desferol
treatment frequency was >4 times\ week in 99
(63.1%) and under nutrition was found in 76
(48.4%) patients.

Conclusion: More centers for thalassemia are
to be established in different areas in our
country, with increase efficiency as to include
gene frequency. Programs based on carrier
screening and counseling of couples at
marriage, preconception or early pregnancy to
be established. Prenatal diagnosis by mutation
analysis on PCR amplified DNA from chorionic
villi.

Key word: Mineral, Trace elements, Thalassemia
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1Introduction
Thalassaemia is considered the most
common genetic disorder worldwide. It
occurs in a particularly high frequency in
a broad belt extending from the
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Mediterranean basin through the Middle
East, Indian subcontinent, Burma, and
South East Asia[1]. The estimated
genetic frequencies range from 5% to
10% in some areas[2]. Thalassaemia
syndrome is described as a series of
genetic disorders of hemoglobin
synthesis which have in common a
reduce output of the globins chain
production, it is inherited as an
autonomic recessive basis, that to find
heterozygous β thalassaemia in both
parents of a child with β thalassaemia
major[3]. William et al[4] describes the
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distribution of thalassaemia where the
gene frequency for the different
thalassaemia and structural hemoglobin
variants are high. According to him as
the social conditions improve in
developing countries and childhood
mortality due to infection and
malnutrition declines, children with
thalassaemia who would previously
have died early in life are now surviving
long enough to require treatment. The
reason for high frequency of
thalassaemia throughout the tropics,
reflect the advantages that carriers are
protected from the consequences of
infection with Plasmodium falciparum
malaria[5].
Thalassaemia is classified into α, β, δ β,
δ, γ δ β subtypes[6]. The severe in
effective erythropoiesis results in
erythroid marrow expansion to as 30
times the normal level. Both an increase
in plasma volume because of shunting
through expanded marrow and
progressive spleenomegaly exacerbate
anemia[7]. Increased erythropoietin
synthesis may stimulate the formation of
extramedullary erythropoietic tissue,
primarily in the thorax and Para spinal
region. Marrow expansion also results in
characteristic deformities of the skull
and face, as well as osteopenia and
focal defects in bone mineralization[8].
Marrow hyperplasia leads ultimately to
increased iron absorption and
progressive deposition of iron in tissues.
The marked increase in survival, to the
fifth decade of life, patient with well-
managed β thalassemia in developed
countries represent one of the most
dramatic alteration in morbidity and
mortality associated with a genetic
disease in these countries. Still more
than 75 years after the fascinating initial
description of peculiar bone changes
and other signs and symptoms of the
disorder, the β thalassaemia has
emerged as a huge public health
problem worldwide[7]. The classic
changes of untreated thalassaemia

major are now regularly seen only in
countries without resources to support
long-term transfusion programs[9].
The intention of this study is first, to
study the different clinical features of
patients with anemia attending the
center for anemia of Mediterranean
origin in Ibn-Albalady hospital in
Baghdad for blood transfusion. Second,
to correlate different clinical features
with the different demographic
characters among the sample patients
and thirdly, to correlate the different
clinical features with the blood levels of
hemoglobin, some of the trace elements
and minerals, and albumin

Subjects & methods
Aِ coss-sectional study was conducted
for the period from 1/9 to 1/12/2002 in
the center for anemia of Mediterranean
origin in Ibn-Albalady Hospital, 157
patients were randomly selected using
convenient sampling and patients
attending the center for blood
transfusion. Well-studied questionnaire
form were used to obtain information
regarding different socio-demographic
characters.
Blood samples for hemoglobin
estimation and estimation of various
levels of mineral, trace elements and
albumin were taken from the entire
studied sample. The blood was left at
room temperature for 10 minutes for
clotting, centrifuged at 3000 rpm for 10
minutes, and then serum was separated
and stored at -20°C until used.
Basal metabolic index (BMI) was
classified according to the International
accepted range of BMI[10] as follows:
under weight <18.5, normal 18.5-24.9,
over weight 25-29.9, obese 30.0-39.9
and extremely obese >40.
Chemicals and reagents
All chemical and standard solutions
used in this work were the highest
analytical grade, and used without
purification.
Measurement of trace elements
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Serum trace elements were measured
by flame atomic absorption
spectrophotometry (Schimadzu AA
646). It is simpler and less tedious to
perform than the flameless mode where
the metal compound in the flame Hollow
cathode lamp made of the same metal
to be measured. The lamp was used to
generate a wavelength of light specific
for the same metal to be analyzed. This
light is passing through the flame that
contains the free atoms of the metal,
which absorb a fraction of the light
intensity. The light intensity reached to
the recorder is directly proportional to
the concentration of the free atoms in

the flame, which in turn reflects the
original concentration of the metal in the
solution.
Dilution of the serum was made by
deionized water according to the
sensitivity of the atomic absorption
spectrophotometer in order to avoid the
viscosity and to decrease the
interference of the protein in serum[11].
Single element hollow cathode lamps
were used as line-radiation sources and
were operated at currents or energies
recommended by the manufacture.
Optimum working conditions are given
in Table 1.

Table 1: Optimum working conditions for Flame AAS of the elements (Zn, Cu, Fe, Mg, Ca)

Burner
Height
(mm)

Lamp Current
(mA)

Acetylene
Flow (L/min)

Air Flow
(L/min)

Slit width
(A˚)

Wave length
(nm)

Element

4
4
6
5

10

6
7
5
5
8

2.4
2.3
2.7
2.4
2.6

10
10
10
10
10

3.8
3.8
1.9
3.8
3.8

213.9
324.7
248.3
285.2
422.7

Zn
Cu
Fe
Mg
Ca

Determination of Zinc and Copper
1000-ppm stock solution was diluted
with deionized water to give the
following concentrations of the working
standard (0.0, 0.4, 0.8, 1.2, 1.6 and 2
ppm) of zinc and copper. Frozen
samples were allowed to thaw and
come to room temperature then mixed
gently.
Samples were diluted 1:10 with 6%
butanol as diluents. This method
achieved 30% increase in sensitivity
compared to use of water only[12]. This
effect is due to decrease viscosity and
difference in droplet formation and this
technique is widely used[13].

Determination of Iron
Serum iron measured using Olson and
Hamlin method[14] as follow: Five
hundred micoliters of 20%
trichloroacetic acid were added to 500
micoliters of serum and heated at 90ºC
for 15 minutes, cooled, centrifuged and

the iron level in the supernatant
determined by flame atomic absorption
spectrophotometer at 248.3 nm.
Determination of total iron binding
capacity
It is the approximate estimate of serum
transferrin, 1 ml of serum was added to
saturated iron solution mix them, let
stand for 20 minutes. Then add 170 mg
of magnesium hydroxycarbonate, wait
20 minutes, shaking intermittently,
centrifuge for 10 minutes, and pipette 1
ml of supernatant and measure iron,
treating it as serum[15].
Serum Selenium
Selenium in serum was measured by
atomic absorption (flameless)[16].
Determination of Magnesium and
Calcium
Samples used for determination of
magnesium and calcium were diluted
1:50 with 1% lanthanum chloride
solution to exclude the effect of serum
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phosphate[15]. Standard solution of 1000
ppm was diluted with deionized water.
Working standards of magnesium were
(0,5,10,15,20,25, and 30 µ mol\L).
Working standards of calcium were
(0,20,40,60,80,100, and 120 µ mol\L)
Serum Albumin:
Albumin in serum was measured by
Bromocresol Green (BCG) method[15]

depending on the procedure of Iraqi
Sera and Vaccines Institution kit. The
measurement of serum albumin is
based on its quantitative binding to the
indicator bromocresol green
(3,3',5,5',tetrabromo-m-
cresolsulphonphthalin). The albumin-
BCG-complex absorbs maximally at 578
nm.
Hemoglobin determination
The cyanomethaemoglobin using
Drabkin test was applied. Five ml of
Drabkin solution was added to 0.02 ml
whole blood and allow the tube to stand
for 10 minutes. The absorbance is
measured, against the blank in the
photoelectric calorimeter at 540 nm, find
the concentration of hemoglobin from
the calibration curve with the following
working standard of hemoglobin (12 gm
\ 100 ml, 10 gm \ 100 ml, 7.5 gm\ 100 ml
and 5 gm \ 100 ml) mix volume of
standard solution of hemoglobin solution
with two volume of Drab kin solution[15].

Statistical analysis:
Frequency tables used statistical tests
were done using correlation tests P
values < 0.05 were considered
significant.

Results
The present sample constitutes 157
patients studied randomly from the
Thalassaemic Center (center for anemia
of Mediterranean origin) in Ibn- Al-
Balady hospital \Baghdad.
Table 2 shows that there were 99
(63.06%) males, and 58 (36.94%)
females in the sample, there were 73
(46.5%) patients below the age of 10
years with the mean age 10.8 years,
minimal age in years was 0.75 and
maximal age 28.0, while there were 88
(56.1%) of patients below the age of
one year on diagnosis, and 129 (82.2%)
of patients below the age of 3 years on
diagnosis, the mean age on diagnosis
was 1.6 year mode 0.5, the minimal age
in years was 0.08 and the maximal age
was 17.
In the sample there were 112 (71.3%)
patients from Baghdad, 21 (13.4%) from
Diyala, 12 (7.6%) from Wasit, 4 from
Karballa, 2 (1.3%) from Najaf and from
Anbar, while there was only one patient
(0.6%) from Karkuk, Babel and
Theekaar governorate. The sample also
shows that there were 107 (68.2%)
patients from urban and 50 (31.8%)
patients from rural areas.

Table 2: Distribution of the sample (157 patients) according to different variables

Variables Number percent Cumulative percent
Age of patient/year

<10.0
10-19.9
20-29.9

Mean 10.8
Mode 10.0
STD 10.0

Minimum 0.75
Maximum 28.0

73
67
17

46.5
42.7
10.8

46.5
89.2
100.0
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Table 2: Continued

Age on diagnosis/year
<1.0

1-2.99
3-4.99
5-9.99

10-19.99
15-19.99
Mean 1.6
Mode 0.5

STD 1.07
Minimum 0.08
Maximum 17.0

88
41
14
11
2
1

56.1
26.1
8.9
7.0
1.3
0.6

56.1
82.2
91.1
98.1
99.4
100.0

Sex
Male

Female
99
58

63.1
36.9

63.1
100.0

Address
Baghdad
Wassait
Karkuk
Diala

Karballa
Najaf

Salah-Aldeen
Anbar
Babil

Thee-Kaar

112
12
1
21
4
1
2
2
1
1

71.3
7.6
0.6
13.4
2.5
0.6
1.3
1.3
1.6
0.6

71.3
79.0
79.6
93.0
95.5
96.2
97.5
98.7
99.4
100.0

Residency
Urban
Rural

107
50

68.2
31.8

68.2
100.0

Table 3 shows that 121 (77.1%) of
patients were suffering from
thalassaemia major, 31 (19.7%) from
intermedia, and one only from

thalassaemia minor, there were also
four with Alpha thalassaemia in the
sample.

Table 3: The distribution of the sample according to the diagnosis

Variables Number percent Cumulative percent
Thalassemia Major

Intermediate
Minor

Alpha thalassemia

121
31
1
4

77.1
19.7
o.6
2.5

77.1
96.8
97.5
100.0

Table 4 demonstrate that the mean
hemoglobin level was 8.4 g\ 100 ml
among the patients with the mode being

8.0, and the minimal hemoglobin was
5.0 g\ 100 ml and the maximal
hemoglobin reading was 11.0 g\ 100ml.

Table 4: Distribution of the sample according to anemia and age groups

Age groups\years Frequency % Mean Hb St.d Minimum Maximum
< 5

5-9.99
10-19.99
20-29.99

26
47
67
17

16.6
29.9
42.7
10.8

9.1
8.3
8.2
8.2

0.84
1.0
1.12
0.91

7.5
6.0
5.0
7.0

10.5
10.5
11.5
10.0

Total 157 100.0 8.4 1.07 5.0 11.0
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Table 5 showed that among the sample
group the dominating blood group was
group O (51 patients 32.5%), then group
B (50 patients 31.8%), while blood
group A was found in 42 patients

(26.8)%), group AB was found in 14
patients (8.9%). Rh factor was mostly
positive in 144 patients (91.7%), while it
was negative in 13 (8.3%) patients.

Table 5: Distribution of the sample according to their blood group & Rh factors

Variables Number Percent Cumulative percent
Blood groups

Group A
Group B

Group AB
Group O

Total
Rh factors

Positive
Negative

Total

42
50
14
51
157

144
13
157

26.8
31.8
8.9
32.5

100.0

91.7
8.3

100.0

26.8
58.6
67.5
100.0

91.7
100.0

Table 6 showed that there were 108
(68.8%) of patients who require blood
transfusion between 2-4 weeks, 48
(30.6%) of patients require transfusion
in > 4 weeks, while only one patient
require transfusion in < 2 weeks time.

Desferol treatment were taken > 4 times
\week in 99 (63.1%) patients, between
3-4 times \week in 46 (29.3%) of
patients, and < 3 times \week in 12
(7.6%) patients.

Table 6: Show type and frequency of treatment given to sample group

Type of treatment &frequency Number Percent Cumulative percent
Blood transfusion

<2 weeks
2-4 weeks
> 4 weeks

Total
Desferol

< 3 times\ week
3-4 times\ week
> 4 times\ week

Total

1
108
48
157

12
46
99
157

0.6
68.8
30.6

100.0

7.6
29.3
63.1

100.0

0.6
69.4
100.0

7.6
36.9
100.0

Table 7 showed that 76 (48.4 %) of
patients were having under nutrition
according to the International accepted
range of BMI, while 74 patients (47.1 %)

were regarded as normal, and only 7
patients (4.5%) were regarded as over
weight.

Table 7: Distribution of patients in the sample according to basal metabolic rate (BMI)

BMI Frequency Percent Cumulative Percent
Under weight

Normal
Over weight

Total

76
74
7

157

48.4
47.1
4.5
100

48.4
96.1
100
---
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Table 8 showed that there were
126(80.3%) of patients who were pale at
time of examination, 93(59.2%) with
jaundice, 95(60.5%) with frontal
bossing, 76(48.4%) of patients with

mongoloid features, 69(43.9%) with liver
enlargement, 78(49.7%) with spleen
enlargement, while there were only
5(3.2%) with heart failure and 2(1.3%)
with diabetes mellitus.

Table 8: Distribution of patients in the sample according to the presence or absence of some
clinical manifestation

Variables Number Percent Cumulative percent
Pale Yes 126 80.3 80.3

No 31 19.7 100.0
Jaundice Yes 93 59.2 59.2

No 64 40.8 100.0
Frontal bossing Yes 95 60.5 60.5

No 62 39.5 100.0
Bronze skin Yes 84 53.5 53.5

No 73 46.5 100.0
Mongoloid features Yes 76 48.4 48.4

No 81 51.6 100.0
Liver enlargement Yes 69 43.9 43.9

No 88 56.1 100.0
Spleen enlargement Yes 8 49.7 49.7

No 59 50.3 100.0
Heart failure Yes 5 3.2 3.2

No 152 96.8 100.0
Diabetes Yes 2 1.3 1.3

No 155 98.7 100.0

When the relationship between different
clinical manifestation was correlated
(Table 9a) it was found that, pale skin
was correlated with bronze skin,
mongoloid features, diabetes mellitus
and heart failure. Jaundice was
correlated with frontal bossing, bronze
skin, mongoloid features and enlarged
spleen. Frontal bossing was correlated
with jaundice, bronze skin, mongoloid
features; enlarge spleen & frequency of
treatment with desferol. Bronze skin

was correlated with pale skin, jaundice,
frontal bossing, mongoloid features,
enlarge spleen. Mongoloid features
were correlated with pale skin, jaundice,
frontal bossing, and bronze skin and
enlarge spleen. Enlarge liver was
correlated with enlarge spleen and heart
failure. Enlarge spleen was correlated
with jaundice frontal bossing mongoloid
features bronze skin enlarge liver and
heart failure.

Table 9a: The association between different manifestations of patients in the sample

Variables Pale Jaundice F. Bossing B. Skin M. Feature E.
Liver

E.
Spleen

Pale
P. Correlation

Significant
Number

----------
-

-.086
.285
157

-.009
157

-.233**
.003
157

-.251**
.002
157

-.306**
.000
157

-.507**
.000
157

Jaundice
P. Correlation

Significant
Number

-.086
.285
157

------------
-

.084

.298
157

.239**
.003
157

.081

.312
157

.093

.248
157

.074

.355
157
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Table 9a: Continued

F. Bossing
P. Correlation

Significant
Number

-.073
.361
157

.311

.000
157

----------- .112
.161
157

.045

.572
157

.029

.718
157

-.021
.790
157

Bronze skin
P. Correlation

Significant
Number

-.302**
.000
157

.448**
.000
157

.007

.929
157

--------- .033
.682
157

-.028
.725
157

-.059
.463
157

M. Feature
P. Correlation

Significant
Number

-.224**
.005
157

.414**
.000
157

.117

.145
157

-.049
.544
157

------------ -.049
.546
157

-.094
.240
157

Enlarge liver
P. Correlation

Significant
Number

-.044
.581
157

.108

.179
157

-.002
.976
154

.115

.156
154

.064

.430
154

----------
-

-.087
.282
154

Enlarge spleen

P. Correlation
Significant
Number

-.083
.300
157

.254**
.001
157

.095

.237
157

.139

.082
157

.236**
.003
157

.018

.824
157

-----------

Diabetes
P. Correlation

Significant
Number

-.229**
.004
157

-.021
.791
157

.173*
.044
136

.172*
.046
136

.030

.727
136

.217*
.011
136

.155

.072
136

Heart failure
P. Correlation

Significant
Number

-.183*
.021
157

.150

.060
157

.036

.662
150

.137

.093
150

.051

.539
150

.170

.038
150

.033

.687
150

*= Significant at 0.05 level
** = Significant at 0.01 level

Table 9b showed that diabetes mellitus
was found in patients with pale skin &
heart failure. Heart failure was found in
patients with pale skin; enlarge liver &
spleen, diabetes mellitus. Treatment
with blood transfusion was correlated
with mongoloid features, while desferol
treatment was correlated with frontal

bossing; mongoloid features, and
enlarges liver. Blood groups were
correlated with enlarge liver; while Rh
factors were correlated with enlarge
liver & spleen. Basal metabolic rate
(BMI) was correlated with jaundice,
frontal bossing, mongoloid features, and
enlarge spleen.

Table 9b: The association between different manifestations of patients in the sample

Variables DM Heart
failure

Freq. Blood
transfusion

Freq.
Desferol

Blood
group

Rh.
Factor

Hb BMI

Pale
P. Correlation

Significant
Number

-.229**
.004
157

-.183**
.021
157

-.111
.165
157

-.091
.292
136

-.055
.504
150

-.073
.375
150

-.090
.265
156

.007

.930
151

Jaundice
P. Correlation

Significant
Number

-.021
.791
157

.150

.060
157

.078

.331
157

.111

.198
136

.060

.464
150

.088

.286
150

.070

.385
156

-.384**
.000
151
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Table 9b: Continued

F. Bossing
P. Correlation

Significant
Number

-.027
.761
157

.072

.368
157

.95
.237
157

.173*
.044
136

.036

.662
150

.039

.634
150

.113

.160
156

-.176*
.031
151

Bronze skin
P. Correlation

Significant
Number

.106

.187
157

.096

.230
157

.139

.082
157

.172*
.046
136

.137

.093
150

.155

.059
150

.159*
.048
156

-.116
.157
151

M. Feature
P. Correlation

Significant
Number

.117

.144
157

.115

.153
157

.236**
.003
157

.030

.727
136

.051

.539
150

.066

.426
150

.122

.129
156

-.202*
.013
151

Enlarge liver
P. Correlation

Significant
Number

-.014
.863
157

.205*
.010
157

.018

.824
157

.217*
.011
136

.170*
.038
150

.194*
.017
150

.105

.193
156

-.141
.085
151

Enlarge spleen

P. Correlation
Significant
Number

.001

.993
157

.183*
.022
157

.063

.430
157

.155

.072
136

.033

.687
150

.230**
.005
150

.121

.133
156

-.223*
.006
151

Diabetes
P. Correlation

Significant
Number

----------
--

.303**
.000
157

.072

.370
157

-.074
.393
136

.095

.249
150

.033

.691
150

.011

.888
156

.009

.917
151

Heart failure
P. Correlation

Significant
Number

.303**
.000
157

---------- .115
.115
157

.042

.623
136

.135

.100
150

.047

.572
150

-.022
.788
156

-.145
.076
151

*= Significant at 0.05 level
** = Significant at 0.01 level

Table 9c showed the correlation
between different clinical features and
blood level of trace elements, minerals
and albumin and it showed that serum
copper was correlated with enlarge liver.
Serum Selenium level in blood was

correlated with frontal bossing, bronze
skin, mongoloid features. Hemoglobin
concentration in blood was correlated
with bronze skin. Serum iron & total iron
binding capacity (TIBC) were correlated
with pale skin only.

Table 9c: The association between different manifestations of patients in the sample

Variables Cu Zn Selenium Ca Mg Albumin S. Iron TIBC
Pale

P. Correlation
Significant
Number

.077

.336
157

-.046
.570
157

.093

.244
157

-027
.740
157

.073

.367
157

.053

.506
157

-.205*
.013
146

.250**
.002
146

Jaundice
P. Correlation

Significant
Number

-.031
.701
157

-.077
.336
157

-.120
.135
157

.094

.242
157

-.062
.443
157

.001

.513
157

-.125
.133
146

-.042
.612
146

F. Bossing
P. Correlation

Significant
Number

.039

.627
157

.080

.321
157

.197*
.014
157

.042

.600
157

-.090
.264
157

.053

.513
157

-.091
.274
146

.011

.899
146
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Table 9c: Continued

Bronze skin
P. Correlation

Significant
Number

.027

.740
157

.078

.330
157

-.168*
.036
157

.057

.475
157

.001

.993
157

.023

.779
157

-.101
.224
146

-.067
.420
146

M. Feature
P. Correlation

Significant
Number

-.002
.978
157

.083

.303
157

-.169*
.034
157

.089

.270
157

.022

.784
157

.107

.182
157

-.129
.121
146

-.026
.753
146

Enlarge liver
P. Correlation

Significant
Number

-.164*
.040
157

.078

.331
157

.019

.814
157

-.135
.091
157

.021

.799
157

.028

.729
157

.108

.193
146

.104

.212
146

Enlarge spleen
P. Correlation

Significant
Number

-.086
.284
157

.073

.360
157

.002

.980
157

-.085
.290
157

-.107
.183
157

-.004
.960
157

.000

.999
146

.029

.724
146

Diabetes
P. Correlation

Significant
Number

.005

.947
157

.006

.937
157

.020

.806
157

.086

.284
157

.086

.284
157

-.079
.323
157

.082

.323
146

.122

.142
146

Heart failure
P. Correlation

Significant
Number

.011

.894
157

.008

.917
157

.084

.294
157

.096

.232
157

-.012
.877
157

-.037
.650
157

.143

.085
146

.146

.078
146

*= Significant at 0.05 level
** = Significant at 0.01 level

Tables 10a and b showed that the age
of the patients was correlated with pale
skin, jaundice, frontal bossing, bronze
skin, mongoloid features, liver and
spleen enlargement, frequency of blood
transfusion, diabetes mellitus, heart
failure, BMI, and hemoglobin level ion

blood. Sex of the patients was
correlated with bronze skin, hemoglobin
level and blood groups. Address,
residency, and diagnosis of the disease
were not correlated with any of the
studying variables. Age on diagnosis
was correlated with BMI only.

Table 10a: The occurrence of different clinical manifestation in the sample of patients in
association with different variables

Variables Pale Jaundice F. Bossing B. Skin M. Feature E.
Liver

E.
Spleen

Age
P. Correlation

Significant
Number

.160*
.045
157

-.234**
.003
157

-.208**
-.009
157

-.233**
.003
157

-.251**
.002
157

-.306**
.000
157

-.507**
.000
157

Sex
P. Correlation

Significant
Number

-.081
.331
157

.090

.262
157

.084

.298
157

.239**
.003
157

.081

.312
157

.093

.248
157

.074

.355
157

Address
P. Correlation

Significant
Number

.011

.895
157

-.085
.291
157

.010

.903
157

.112

.161
157

.045

.572
157

.029

.718
157

-.021
.790
157



Thalassemia, mineral and trace element …. Abdul-Karim et al

Iraqi Journal of Medical Sciences 31

Table 10a: Continued

Residency
P. Correlation

Significant
Number

-.133
.097
157

-.036
.633
157

.007

.929
157

.048

.550
157

.033

.682
157

-.028
.725
157

-.059
.463
157

Diagnosis
P. Correlation

Significant
Number

-.005
.949
157

-.112
.162
157

.117

.145
157

-.049
.544
157

.049

.546
157

-.049
.546
157

-.094
.240
157

Age on diagnosis

P. Correlation
Significant
Number

-.042
.603
154

-.094
.244
154

-.002
.976
154

.115

.156
154

.064

.430
154

-.018
.820
154

-.087
.282
154

*= Significant at 0.05 level
** = Significant at 0.01 level

Table 10b: The occurrence of different clinical manifestation in the sample of patients in
association with different variables

Variables Freq.
Blood

Freq.
desferol

DM Heart
failure

BMI Hb Blood
group

Rh
factor

Age
P. Correlation

Significant
Number

-.256*
.001
157

.024

.784
136

-.191*
-.017
157

-.203**
.011
157

.346**
.000
151`

-.216**
.007
156

-.021
.798
150

-.119
.146
150

Sex
P. Correlation

Significant
Number

-.066
.411
157

.147

.087
136

.087

.279
157

.064

.428
157

.121

.139
151

.230**
.004
156

.197*
.016
150

.055

.501
150

Address
P. Correlation

Significant
Number

.014

.864
157

-.064
.459
136

.058

.469
157

.031

.701
157

-.010
.903
151

.034

.671
156

.094

.251
150

.091

.269
150

Residency
P. Correlation

Significant
Number

.030

.710
157

-.041
.636
136

-.044
.582
157

.032

.693
157

-.002
.984
151

-.058
.469
156

-.073
.375
150

-.021
.801
150

Diagnosis
P. Correlation

Significant
Number

.104

.193
157

-.020
.815
136

.045

.574
157

-.072
.369
157

-.015
.850
151

-.029
.720
156

-.049
.550
150

-.053
.523
150

Age on diagnosis

P. Correlation
Significant
Number

-.003
.967
154

-.038
.666
133

-.100
.217
154

-.048
.553
157

.163**
.047
148

-.067
.413
153

.146

.078
147

-,089
.286
147

*= Significant at 0.05 level
** = Significant at 0.01 level

Table 10c showed that only age on
diagnosis and frequency of desferol
treatment were correlated with serum
level of magnesium, while there were no

significant correlation between other
variables studied with serum level of
mineral, trace element and albumin
level in blood.
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Table 10c: The blood levels of different trace element in patients in association with different
variables

Variables Cu Zn Selenium Ca Mg Albumin S. Iron TIBC
Age

P. Correlation
Significant
Number

.017

.834
157

-.076
.342
157

.052

.521
157

-.084
.297
157

.090

.263
157

.034

.677
157

.126

.130
146

.073

.379
146

Sex
P. Correlation

Significant
Number

-.001
.994
157

.097

.226
157

-.030
.708
157

-.156
.052
157

.020

.808
157

-.063
.432
157

-.120
.150
146

-.126
.129
146

Address
P. Correlation

Significant
Number

-.043
.592
157

-.043
.592
157

.007

.926
157

-.001
.989
157

-.016
.840
157

-.117
.146
157

-.039
.643
146

-.112
.180
146

Residency
P. Correlation

Significant
Number

.072

.370
157

-.063
.436
157

-.037
.642
157

-.099
.215
157

-.135
.092
157

-.140
.081
157

.078

.349
146

.060

.473
146

Diagnosis
P. Correlation

Significant
Number

-.037
.645
157

.065

.416
157

.063

.435
157

.030

.711
157

-.038
.634
157

-.061
.444
157

.051

.541
146

.053

.522
146

Age on diagnosis

P. Correlation
Significant
Number

-.004
.957
154

-.062
.448
154

-.095
.242
154

-.055
.501
154

.161*
.046
154

-.072
.375
154

.076

.364
144

.072

.393
144

*= Significant at 0.05 level
** = Significant at 0.01 level

Discussion
The present sample was taken from the
Thalassaemic Centre in Ibn-Al-Balady
hospital in Baghdad; this center is the
only center for thalassaemia in
Baghdad. The name of the center was
changed recently to Center of anemia of
Mediterranean Region, for this reasons
we can see that patients included in this
sample were from ten governorate, but
mostly from Baghdad 121(77.1%), and
then from Diyala 21(13.4%), Wassiet12
(7.6%).
This could be explained by the fact that
patients living in Baghdad and Deilla
can more easily come to the center for
blood transfusion and treatment and
that doctors in these areas are more
aware about this condition, so the
diagnosis and treatment are more
available to patients. On the other hand,
patients living in far areas probably will
not have the chance for early diagnosis

and treatment and die from the disease
in early age, or it is very difficult for their
families to come to the center in proper
time for blood transfusion and therapy.
In addition, the prevalence of the
disease might be higher in these areas
than in other areas in our country, the
same observation could be applied to
the distribution of the sample according
to the residency of patients as the
number of patient were 107 (68.2%)
from urban areas while they were 50
(31.8%) patients from rural areas.
The finding that more than half of the
patients 88 (56.1%) were diagnosed
before the age of one year and 129
(82.2%) were diagnosed before the age
of three years, this agree with the fact
that 77.1% of patients in the sample
were suffering from thalassaemia major,
most of those patients usually
developed severe anemia early in their
life[17].
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The patients age were mostly <10.0
years (73 patients 46.5%), and there
was no patient above the age of 30
years, these finding can be explained by
the fact that most of the patients
included in the sample were those
suffering from thalassaemia major with
shorter life period, in a study done by
Zurlo etal[18], they found that the over all
survival from birth for patients born in
1970-74 was 97.4% at 10 years and
94.4% at 15 years, the most common
cause of death was heart disease,
followed by infection, liver disease and
malignancy. Modell[19] showed that
patients who adhere fully to treatment
usually complete their education, work,
and find a partner, and are expected to
live at least until their mid- forties.
In the past decade, treatment of patients
with beta-thalassemia has changed
considerably, with advances in red cell
transfusion and the introduction of iron
chelation therapy. This progress has
greatly increased the probability for a
thalassemic child to reach adult age with
a good quality of life[20]. Currently all
newborns in the United States are
screened for hemoglobinopathies, if a
newborn screen returns with large
amounts of fetal hemoglobin, alpha
hemoglobin, or hemoglobin E, further
investigation for thalassemia takes
place[21].
In the present sample male patients 99
(63.1%) constituted higher number than
females 58 (36.9%), this could be
explained by the fact that people
especially in developing countries are
more concern about their male children
than female children.
Treatment of patients with thalassemia
major has improved dramatically during
the past 40 years; however, the status
of these patients remains poorly
characterized[22].
The mean Hb. level in the present
sample was 8.4 g\dl with the minimal
reading of 5.0 g\dl and maximum of
11.0 g\dl, this result is expected since

those blood samples were taken from
patients who were coming for blood
transfusion and accordingly their Hb.
level were expected to be low, when the
Hb. level was correlated with the clinical
manifestation, it was found that it
correlated significantly with bronze skin
only, while pale looking was correlated
with bronze skin, mongoloid feature,
diabetes mellitus, heart failure which
signified severe complication of
thalassemia, and again the patients
examined were in the majority suffering
from thalassemia major.
Blood group O was the dominating
blood group among the sample of
patients then comes blood group B, A,
AB. The National blood transfusion
centre in Baghdad (1988-1993)
recorded that blood group O shows the
highest percentage (31%) among
people attending the blood bank for
giving blood then comes group A, B, AB
(personal contact), the higher
prevalence of blood group B in the
thalassemic patients than group A could
be due to chance only, or possibly that
people with blood group B are more
prone to develop thalassemia, a
suggestion which need to be studied in
a wider and more generalized form,
since we could not find a reference
which touch this particular point (blood
group difference in thalassemic patient
and general population).
As for treatment with blood transfusion,
it was found that most of the patients
(108 68.8%) where having blood
transfusion between 2-4 weeks and
desferol treatment > 4 times \ week ( 99
patients 63.1%), which indicate
reasonable treatment program, this
does not coincide with the severity of
clinical manifestation found among the
patients, which could be explained by
the fact that those patients probably
need more aggressive treatment than
the one planned for them, on the other
hand regular blood transfusion will
inevitably lead to multi-organ
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hemosiderosis and are attended by
risks of blood-born infections[23].
In the present sample the BMI showed
that around half of the patients were
underweight and only 7 patient were
overweight, which means that a good
number of patient were suffering from
growth retardation, this finding coincide
with the finding that large proportion of
patients were suffering from
thalassemia major with symptomatic
manifestation of the disease, and
probably those patients are in need of
more aggressive treatment than the
present one.
The clinical picture of inadequately
treated β thalassaemia is characterized
by anemia, spleenomegaly, bone
changes, and being prone to
infection[24], the severity of the disease
is extremely variable, and those so
called major forms of the illness reflect
the severe end of a spectrum that
stretches from less severe anemias,
which do not require transfusion,
through intermediate forms of β
thalassaemia to the completely
symptom less conditions that are
identified only by chance[25].
Clinically patient in the present sample
showed high proportion of clinical
manifestation of severe thalassaemia,
for example, there were 126 (80.3%) of
patients who were pale (the mean
hemoglobin level was 8.4 g\100ml), 93
(59.2%) of them were with jaundice, 84
(53.5%) with bronze skin.
One of an important issue to be
considered during follow up of patient
with thalassaemia is bone abnormalities
characterized by bone marrow
expansion of the medullary cavity, and
osteopenia with cortical thicking and
trabecular coursing[26], in the present
sample, it was found that 95 (60.5%) of
patients had frontal bossing, and 76
(48.4%) had mongoloid features
(complication of bone marrow
expansion).

Hepatospleenomegaly had been
mention in many articles[19,24,27-29]

especially in those patients suffering
from severe form of thalassaemia due to
hypertrophy of ineffective bone marrow,
in the present sample we find that 69
(43.9%) of patients suffers from liver
enlargement, and 78 (49.7%) suffer
from enlarge spleen.
There were 5 (3.2%) patients with heart
failure in the sample group, it is well
Known fact that if excess iron derived
from transfusion is not removed patients
die in the second or third decade from
iron loading of the myocardium[30,31]. In
a study done by Ferrara et al[32] 2004,
they found that patients with
thalassemia major in the study sample
showed marked reduction in contractile
state and milder LV than in thalassemia
intermedia. It is important to notice that
classic changes of untreated
thalassaemia major are now regularly
seen only in countries without resources
to support long-term transfusion
programs[9].
The striking increases in survival in
patients with β thalassemia over the last
decade have focused attention on
abnormal endocrine function, for
example diabetes mellitus was
observed in 5% of adults which is due to
exhaustion of beta cell and reduce
circulating insulin concentration[33,34], in
the present sample only 2 (1.3%) of
patients were having diabetes mellitus,
this could explain by the fact that most
of the patients in this sample are of
younger age with severe clinical
symptom of thalassemia major, which
makes the possibility of detecting
diabetes mellitus among them less likely
than those who are with better treatment
programs and older in age.
Growth retardation in early childhood is
a consequence of severe anemia. It can
be prevented (although not corrected)
by an aggressive blood transfusion
program[35]. Even in children optimally
transfused, however, the preadolescent
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growth spurt is delayed and curtailed, so
that full potential stature is rarely
realized[36]. Growth failure occurs as a
result of low somatomedin activity,
because the liver synthesizes
somatomedin, hemosiderosis has been
held responsible for preadolescent
growth failure[37].
Filosa[38] concluded that puberty
positively influences the bone mineral
density only at the start of puberty, while
subsequently, the degree of
osteoporosis is the expression of
widespread and chronic systemic
damage due to the hematological
phenotype. In the present sample, it
was found that 48.4% of patients suffer
from under weight, which means that
about half of the patients their BMI level
were below the normal, this result is
expected since 77.1% of patients suffer
from thalassemia major and a good
percentage of them show different
clinical manifestation of thalassemia,
also age on diagnosis of the patient was
found to be correlated with BMI, which
is an expected finding.
Again, the finding of significant
correlation between age of patient with
most of the clinical feature of
thalassemia, type of treatment applied
and diabetis mellitus was expected one,
while sex was correlated with bronze
skin, Hb level, and blood groups only
probably because 63.1% of patients
were males, and parents of thalassemic
children do care about their male
children more than the female ones, so
different clinical features were
correlated less frequently with the sex of
the patients.
The finding that the address, residency
and diagnosis of the disease were not
correlated with any of the studied
variables could be due to the fact that
the sample size is not big enough to
show differences and most of the
patients were from urban areas, the
same things could be said for the finding
that age on diagnosis and treatment

with desferol were correlated with
magnesium level in the blood, while
other variables were not correlated with
any of the trace elements, minerals, or
albumin level in the patient blood

Recommendation
1. It is very important that more centers
for thalassemia are to be established in
different areas in our country, with
increase efficiency as to include gene
frequency
2. To established programs based on
carrier screening and counseling of
couples at marriage, preconception or
early pregnancy, which can be done by
simple hematological analysis. These
programs are operating in several
Mediterranean at risk population, and
are very effective, as indicated by
increasing knowledge on thalassemia
and its prevention by the target
population and by the marked decline of
the incidence of thalassemia major.
3. Prenatal diagnosis by mutation
analysis on PCR amplified DNA from
chorionic villi Molecular diagnosis of
homozygotes and identification of
carrier of beta thalassemia may lead to
improved clinical management of
patients with the disorder and
prevention of the birth of affected
homozygotes.
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ANTIOXIDANT STATUS IN THALASSEMIC PATIENTS

Subuh S. AL-Mudalal1 MSc FICMS, Raad J. Musa1 MSc FICMS,
Najat AL-Duliami2 MSc PhD

Abstract
Background: increased membrane lipid
peroxidation in patients with thalassemia has
been reported suggesting that superoxide
radicals generated in excess following auto-
oxidation of isolated hemoglobin chains is an
important contributor to the hemolytic process.

Objective: This study was undertaken to
evaluate the extent of lipid peroxidation and
antioxidant status of patients with beta-
thalassemia in comparison to healthy people.

Methods: Red cell superoxide dismutase (SOD)
activity and red cell catalase activity were
measured in the biochemistry department for
the period from January 2003 to October 2003,
76 patients with beta-thalassemia, 14 patients
with beta-thalassemia minor and 19 healthy
controls were studied.

Results: Erythrocytes of patients with beta-
thalassemia major had significantly higher SOD
than control (p<0.0004). Red cell catalase
activity of thalassemia minor patients was
significantly higher than that of the control
(p<0.05). In thalassemic patients, the more
anemic patients have significantly higher SOD
activity, but this correlation was not present
between anaemic patients & catalase activity.

Conclusion: Red cell superoxide dismutase
activity was greatly increased in homozygous
beta-thalassemia, and inversely correlated with
severity of anaemia.

Keyword: SOD, Catalase, Thalassemia.
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1Introduction
Auto-oxidation of biomembranes is
considered to be the primary factor
involved in cellular senescence and
breakdown[1,2]. An increased production
of highly activated forms of oxygen
released during the oxidation of
hemoglobin to methemoglobin in
thalassemic red blood cells (RBC)[3-8]

has stimulated much interest in
superoxide dismutase (SOD) and
cellular antioxidant for the control of
such deleterious radical reactions. The
aim of this study was to evaluate the
extent of lipid peroxidation and
antioxidant status of patients with beta-
thalassemia in comparison to healthy
people. Also to find any correlations
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between the level of these antioxidants
with the appropriate time of transfusion.

Patients & Methods
During the period of ten months from
January 2003 to October 2003, 109
subjects were included in this study; 76
patients with beta-thalassemia major, 14
patients with beta-thalassemia minor
were taken from hematology center of
Ibn-Balady Hospital, and 19 healthy
controls were taken from laboratory
healthy staff in Al-Kadhimiya Teaching
Hospital.
Venous blood was collected from
patients before blood transfusion and
then hematological studies were done
including; red cell count , white cell
count , mean corpuscular volume and
haematocrit were determined in a
coulter counter ,MS9. haemoglobin
concentrations were measured on a
haemoglobinometer. Haemoglobin
types and quantitation of different types



Antioxidant Status …. Al-Mudalal et al

Iraqi Journal of Medical Sciences 39

MEAN

0

5

10

15

SOD MAJ SOD MIN SOD CONT

Series1

were identified by variant haemoglobin
testing system.
Enzyme assay: the method for SOD
measurements is based on the ability of
the enzyme to inhibit the reduction of
nitroblue tetrazolium by superoxide
radical, which is generated by the
reaction of photoreduced riboflavin and
oxygen[9]. The method for measuring
catalase activity is based on the ability
of catalase to decompose hydrogen
peroxide[10]. Units of the enzyme assays
were reported as mg/g Hb, mg/ml red
blood cells.

Statistical Analysis
All values are given as mean + SD
(standard deviation). The differences
were assessed by unpaired student t-
test. P< 0.05 was considered to be
statistically significant. The correlation
probability and correlation coefficient (R)
of any two variables was computed by
an AMSTRAD PCW 8256 computer
using the AMSTAT computer program.

Results
The mean SOD of erythrocytes of
thalassemia major patients was 1478.4

IU/ml, SD (standard deviations) =
346.79, SE (standard error) = 48.09,
range: (1012.07-2556.82). The mean
SOD of erythrocytes of thalassemia
minor patients was 1189.0 IU/ml, SD
(standard deviations) = 212.84, SE
(standard error) = 56.88, range:
(871.51-1568.72). The mean SOD of
erythrocytes of healthy controls was
1261.7 IU/ml, SD (standard deviations)
= 165.81, SE (standard error) = 40.22,
range: (984.58-1547.19).
The mean Catalase of erythrocytes of
thalassemia major patients was 5.0
mg/ml, SD (standard deviations) = 1.63,
SE (standard error) = 0.23, range:
(1.35-8.56). The mean Catalase of
erythrocytes of thalassemia minor
patients was 6.0 mg/ml, SD (standard
deviations) = 1.78, SE (standard error) =
0.48, range: (3.35-10.08). The mean
Catalase of erythrocytes of healthy
controls was 5.3 mg/ml, SD (standard
deviations) = 1.63, SE (standard error) =
0.39, range: (3.58-8.71). Figures 1 and
2 show the mean values of SOD and
Catalase activities.

Figure 1: Bar Chart showing mean values of SOD for thalssemia major, thalassemia minor and
control subjects
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Figure 2: Bar chart showing mean values of catalase for thalassemia major, thalassemia minor
and control subjects

Erythrocytes from thalassemia major
have significantly higher SOD than
control (p<0.0004), also erythrocytes of
thalassemia minor had a higher SOD
than that of the control but statistically
was not significant (p= 0.3138), while
erythrocytes of thalassemia major
patients had a higher SOD than that of
thalassemia minor patients but
statistically was not significant (p=
0.36817).

Red cell catalase activity of thalassemia
minor patients was significantly higher
than that of the controls (p<0.05), also
was higher than that of thalassemia
major patients but statistically was not
significant (p= 0.1234).
In thalassemic patients, the more
anaemic patients had significantly
higher SOD activity (Figure-3), but this
correlation was not present between
anaemic patients and Catalase activity
(Figure-4).

Figure 3: there is negative correlation between hemoglobin (G/dl) and SOD of erythrocytes in
thalassemia major patients
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Figure 4: there is no correlation between hemoglobin (G/dl) and catalase of erythrocytes in
thalassemia major patients

There was no significant correlation
between SOD activity, Catalase activity

and the last time of blood transfusion
(Figures 5 and 6).

Figure 5: there is no correlation between SOD of thalssemia major patients with the last time of
transfusion

Figure 6: there is no correlation between Catalase of thalssemia major patients with the last
time of transfusion
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Discussion
In beta-thalassemic red blood cells
(RBC), increased precipitation of alpha
chain associated with increased
oxidation of heme iron has been cited
as the principal mechanism for
generating activated species of
molecular oxygen[3-6], conceivably,
these activated forms of oxygen can be
formed during transport of oxygen
through the membrane as well as within
the cell. In this context, the role of small
molecules endowed with antioxidant
activity would be more effective in
protecting membrane lipids from
undergoing free radical chain reactions.
In contrast, SOD, being effective in the
dismutation of superoxide anion in the
cell, may be not accessible to the lipid
matrix of the membrane due to its size
and charged groups. Consequently, the
effective radical scavenging action of
SOD within the membrane would be
markedly diminished[11].
Measurements of the specific activity of
SOD in thalassemic RBC show a higher
percent inhibition of cytochrome c per
milligram of protein as compared with
normal individuals. The increase of SOD
specific activity found in RBC of
thalassemic patients may be associated
with increased production of superoxide
anion. An induction of SOD was
demonstrated in experiments on oxygen
toxicity[12-14].
The results of this study concerning the
increased specific activity of SOD in
thalassemic RBC donot agree with
reports from other laboratories(15) which
have observed no differences in the
level of SOD in normal and thalassemic
RBC. Conceivably, the different assay
methods employed in such comparison
might explain the discrepancy, these
methods describes by Nishikimi[22] and
by Misra[23], both methods are based on
inhibition by the enzyme of color
development by chromogenic substance
reacting with O2

-.

In the method of Nishikimi, Nitro Blue
Titrazolume acqueous solution giving
blue formazan which can be monitored
at 560nm. In the method of Misra;
epinephrine at pH 10.2 acts both as the
source of O2

- and as the detecting
system giving adrenochrome which can
be monitored at 480nm. The interesting
observation that emerges from this work
is that high SOD activities found in
thalasemic RBC apparently do not
protect them from increased rate of
autohemolysis, and polyamines might
be more effective in protecting
biomembranes against the deleterious
effect of free radicals.
The findings of this study indicate that
patients with more sever disease, beta
thalassemia major, having a greater
excess of alpha globin chain, also have
higher activities of SOD but lower
catalase activity than the milder
genotype, beta thalassemia minor.
Increased red cell SOD values in
thalassemic patients have previously
been explained as a reaction to, or
compensation for the increased
production of superoxide radicals, the
amount of which is related to excess
globin chain[16,19].
This study showed significantly lower
red cell catalase activity ( although
higher than normal subjects) , in
patients with the more sever form of the
disease expressed both as per g Hb
and per ml red blood cells and that was
similar to other study[21] . A possible
explanation for lower red cell catalase
activity found in the more severe
genotype of beta thalassemia is that the
greater amount of hydrogen peroxide
might produce direct toxic damage to
catalase[17,18], the concentration of this
is considerably reduced in conditions of
high oxidative stress[20].
The increase of erythrocyte superoxide
dismutase activities is most likely due to
abnormalities specific to thalassemic
red cells rather than an increased
number of younger red cells for
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reticulocytes and nucleated red blood
cells did not affect the enzyme activity.
Patients with beta-thalassemia major
disease with lower haemoglobin
concentration had significantly higher
superoxide dismutase activities 16.
In all 76 subject with beta-thalassemia
major, haemoglobin concentrations and
superoxide dismutase activities were
inversely correlated (r=-0.60) (p<0.001).
This indicates that the amounts of
superoxide generated in red cells may,
at least partly, determine severity of
disease; the increased superoxide
dismutase activity in thalassemia is
aresponse to superoxide generated in
greater amounta because of
accumulation of excessive globin chains
and iron in the red cells.

Conclusion
1. Red cell superoxide dismutase
activity was greatly increased in
homozygous beta-thalssemia.
2. Lower red cell catalase activity was
found in the more severe genotype of
beta-thalassemia.
3. The more anaemic patients had
significantly higher SOD activity.

References
1. Michelson, A.: superoxide and superoxide

dismutase, Academic Press, New York
1977.

2. Anastassopoulou, J., Anifaantaakis, B., and
Anifantakis, Z.: The role of free radical
reactions with haemoglobin and
thalassemia. J Inorg Bochem, 2000; 79 (1-
4): 327-9.

3. Meral, A., Tuncel, P., Surmen-Gur, E., and
Ozbek, R.: Lipid peroxidation and
antioxidant status in beta-thalassemia.
Pediatr Hematol Oncol, 2000; 17 (8): 687-
93.

4. Pavri, R.S., Baxi, A., and Bhatia, H.M.:
Oxidative injury to the red cell in
thalassemia & the protective role of
antioxidants. Indian J Med Res, 1988; 88:
356-9.

5. Suthipark, K., Ong-ajyooth, S., and
Shumunmsirivath, D.: Oxidative stress and
antioxidants in beta-
thalassemia/Haemoglobin E. Birth Defects
Orig Artic Ser, 1987; 23 (5A): 199-205.

6. Brunori, M., Falcioni, G., Fioretti, E., Giardina,
B., and Rotilio, G.: Formation of superoxide
in the auto-oxidation of isolated alpha and
beta chains of human hemoglobin and its
involvement in hemichrome precipitation.
Eur J Biochem, 1975; 53: 99-104.

7. Carrel, R., Winterbourn, C., and Rachmile-
Witz, E.: Activated oxygen and hemolysis.
Br J Hemat, 1975; 30: 259-64.

8. Rotilio, G., Fioretti, E., Falcioni, G., and
Brunori, M.: Generation of superoxide
radical by heme proteins and its biological
relevance; in Michelson, superoxide and
superoxide dismutases, Academic Press,
New York, 1977.

9. Sun, Y., Oberly, L.W., and Li, Y.: Asimple
method for clinical assay of superoxide
dismutase. Clin chem, 1983; 34: 497-500.

10. Aebi, H.: Catalase in method of enzymatic
analysis. Bergmeyer, H.V., Grable, M., and
Moss, D.W., 3

rd
edition, Volume II, 1983;

p.p. 273-85.
11. Avanella, V., Rizza, S., Livolti, R.: Effect of

polyamines on autohemolysis: Studies on
normal and thalassemic children. Acta
Hemat, 1980; 63:226-9.

12. Gregory, E., and Fridovich, I.: Introduction of
superoxide dismutase by molecular oxygen.
J Bact, 1973; 114: 543-8.

13. Gregory, E., and Fridovich, I.: Oxygen
toxicity and superoxide dismutase. J Bact,
1973; 114: 1193-7.

14. Gregory, E., Goscin, S., and Fridovich, I.:
Superoxide dismutase and oxygen toxicity
in a eukaryote. J Bact, 1974; 117: 456-60.

15. Concetti, A., Massei, P., Rotilio, G., Brunori,
M., and Rachmilewitz, E.: Superoxide
dismutase in red blood cells: Method of
assay and enzyme content in normal
subjects and in patients with beta-
thalassemia (major and intermedia). J Lab
Clin Med, 1976; 87: 1057-64.

16. Yenchitsomanus, P., and Wasi, P.:
Increased erythrocyte superoxide dismutase
activities in beta-thalassemia/hemoglobin E
and in hemoglobin H diseases. J Clin
Pathol, 1983; 36: 329-33.

17. Kirkman, H.N., and Gaetani, G.F.: Catalase:
tetrameric enzyme with four tightly bound
molecules of NADPH. Proc Natl Acad Sci
USA, 1984; 81: 4343-7.

18. Eaton, J.W., Martin, B., and Etkin, N.J.:
Catalase activity and red cell metabolism.
In: Brewer G.J., edition, Advances in
experimental medicine and biology, New
York: Plenum press, 1972; p.p. 121-31.

19. Gerli, G.C., Mongiat, R., and Sandri, M.T.:
Antioxidant system and serum trace
elements in alpha-thalassemia and Hb



Antioxidant Status …. Al-Mudalal et al

Iraqi Journal of Medical Sciences 44

Lepore trait. Eur J Haematol, 1987; 39 (1):
23-7.

20. Consolini, R., Calleri, A., and Legitimo, A.:
Immunological evaluation of patients with
beta-thalassemia major .Acta Hematol,
2001; 105 (1): 7-12.

21. Prasartkaew, S., Bunyaratvej, A.,
Fucharoen, S.: Comparison of erythrocyte
antioxidative enzyme activities between two
types of hemoglobin H. J Clin Pathol, 1986;
39: 1299-303.

22. Nishikimi, M., and Yagi, K.: The occurrence
of superoxide anion in the reaction of
reduced phenazine methosulfate and
molecular oxygen. Biochem Biophys Res
Commun, 1972; 46: 849-54.

23. Misra, H.P., and Fridovich, I.: The role of
superoxide anion in the autoxidation of
epinephtrine and a simple assay for
superoxide dismutase J Biol Chem, 1972;
247: 3170-5.



Vascularization in prostatic carcinoma …. Al-Rawi F.A.

Iraqi Journal of Medical Sciences 45

VASCULARIZATION IN PROSTATIC CARCINOMA

Faiza A. Al-Rawi MBChB MSc FICPath.

Abstract
Background: Angiogenesis means the creation
of new blood vessels, a critical natural process
that occurs in the body both in health and in
disease.

Objective: Quantitative assessment of tumor
vascularization in different grades of prostatic
tumors.

Methods: 23 paraffin blocks of prostatic
biopsies (8 cases of benign prostatic
hyperplasia and 15 cases of protatic carcinoma
equally distributed in well, moderately and
poorly differentiated (Gleason’s grade 2, 3 and
4&5 respectively). Processed routinely and
stained with hematoxylin and eosin, elastica
Van Gieson, and Masson Trichrome stain. The
vascular surface density (VSD), the
microvessels number (NVES), and the
maximum microvessels number (NVES-MAX)
was assessed by means of stereology, and the

results were related to grade of tumor
differentiation.

Results: NVES and NVES-MAX showed a
significant increase with rising tumor grade
ranging from 16.1 in BPH to 109.0
microvessels/mm

2
in poorly differentiated (grade

4&5) tumors. Discrimination of different tumor
grades was more accurate with NVES-MAX.
The VSD was significantly higher in low-grade
tumors compared with BPH, whereas there was
continuous decrease from low grade (11.6mm

-1
)

to high-grade tumor areas (5.1 mm
-1

).

Conclusions: The present study shows a
correlation between tumor grade and
vascularization.

Key words: Prostate cancer, angiogenesis, vascularization.
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1Introduction
Rapid cellular proliferation in malignant
tumors requires nutritional support
guaranteed by a sufficient vascular bed
and unrestricted growth of tumors is
dependent upon angiogenesis[1,2].
Recent studies have clarified the
molecular basis of tumor
neovascularization, a process mediated
by several growth factors[3]. Angiogenic
activity first appears in a subset of
hyperplastic tissue before the onset of
tumor formation[4,5]. Hyperplasia per se
does not obligate angiogenesis. Rather,
a few hyperplastic tissues become
angiogenic correlates closely with
subsequent tumor incidence[4,6]. The
vessels surface in a tumor is a putative
target of tumor cell adhesion and
invasion, and consequence local and
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systemic spread[5-8]. On light
microscopic level, the process of tumor
angiogenesis results in an increase
number of vessels within the tumor
tissue, and areas of maximum
vascularization, called hot spots[9,10].

Materials & Methods
This study comprises of 23 paraffin
blocks of prostatic biopsies (8 cases of
benign prostatic hyperplasia and 15
cases of protatic carcinoma equally
distributed in well, moderately and
poorly differentiated (Gleason’s grade 2,
3 and 4 or 5 respectively). Fixed in 10%
buffered formalin processed routinely
and stained with hematoxylin and eosin,
elastica Van Gieson, and Masson
Trichrome stain.

Stereological measurements: Areas of
unequivocal tumor tissue were marked
on the cover slide. Within the tumor 10
areas were randomly chosen for
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ISTR In

assessment of the vascular surface
density (VSD), microvessel number
(NVES), and Maximum Microvessel
number (NVES-MAX)[5].

VSD: The vascular surface density and
the stromal volume portion were
assessed by means of stereology at a
x160 microscopic magnification[5].
An ocular square lattice (periplan x10,
leitz Wetzlar, Germany) with 121 points
composed of 11 horizontal and 11
vertical test lines with line length
(Lg=2.6875Mm) was superimposed on
the test fields to be measured, and the
number of intersections (Ia) between the
test lines and labeled vessels walls was
counted (Figure 1). VSD was assessed
according to (Barth et al 1996)[5].

VSD=E Ia.2, LR.Vv (STR)

Microvessel number (NVES); in the
same procedure step, the number of
vessel (N) within the measuring field
was counted and the number of vessels
per mm2 stroma (NVES) was computed
according to
NVES= N/Vv (STR)

Maximum Microvessel number
(NVES-MAX)[5]:
To simulate hot-spot measurements,
maximum microvessels counts were
computed from the arithmetic mean of
microvessel counts in the tumor areas
that yielded the 30% highest values.

Figure1: Schematic drawing indicating the assessment of the stereological parameters VSD
derived from the counts of intersections between test-lines and vessel walls (In) and points
superimposed on the stromal compartment (ISTR).

Statistical analysis: Differences
between study groups were performed
by the analysis of variance procedure;
P< .05 was defined to be a statistically
significant value.

Results
In low-grade tumor, the vessels formed
well-branched network of small capillary
vessels, whereas in the intermediate
and high-grade tumor the vascular bed
was mainly composed of plump less
branched vessels (Figures 2 and 3). In
BPH, the average number of the
vessels (NVES) and (NVES-MAX) was
found to be 15.4+1.12 mm-2 and 16.1
mm-2 respectively.

In prostatic carcinoma, NVES and
NVES-MAX increased significantly with
rising tumor grade. However, no
statistically significant difference could
be confirmed between moderately (G3)
and poorly differentiated (G4&5)
carcinoma (Table 1).
Assessment of the VSD yielded
completely different results. In well-
differentiated tumors, the VSD reached
value significantly higher compared with
BPH (11.6 Vs 5.2). While in moderately
and poorly differentiated carcinoma,
significantly lower values compared with
well-differentiated tumors were
obtained, and not significantly different
from that of BPH (Table 1).
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Figure 3: Morphology of high-grade prostatic
carcinoma (G4). In this area the NVES is 110,

the VSD is 7.3mm
-1

(Trichrome stain)

Figure 2: Morphology of low-grade prostatic
carcinoma (G2). In this area the NVES is 58,

the VSD is 16.3mm
-1

(Trichrome stain)

Table 1: Vessel Parameters in Different Prostatic carcinoma grades

Method BPH Well differentiated
carcinoma (G2)

Moderately
differentiated
carcinoma (G3)

Poorly differentiated
carcinoma (G4&5)

VSD(mm
-1

) 5.2+0.2 11.6+1.3 9.2+3.1 5.1+0.6
NVES(mm

-2
) 15.4+1.1 52.7+23.6 75.7+22.6 105.0+0.4

NVES-
MAX(mm

-2
)

16.1+2 69.8+21.1 97.5+19.6 109.0+0.4

P values < 0.5.

Discussion
The present study shows a correlation
between tumor grade and
vascularization, In low grade lesions
(G1) the microvessel number increased
with increasing tumor grade and data
concerning the maximum microvessel
number correspond well to those
already published[5,7-11]. In contrast to
counts of vessel profiles per area, the
assessment of VSD showed no
significant correlation to tumor grade.
This behavior of the vascular surface
density is not specific for prostate
cancer and also has been reported in
renal cell carcinoma[5,9]. In contrast to
the microvessel number, the VSD
concerns the physiological status of the
vasculature as it quantifies the vascular
surface available for substrate
diffusion[4,5].
In normal tissue and low-grade tumors,
the microvessel are well branched and
show a high surface/vessel ratio,

whereas the microvessel in high grade
lesions are plump and non-branched,
disclosing a low surface/vessel
ratio[5,11]. Although in high-grade lesions
the vascular surface is decreased, the
vascular bed serves its function to
supply the tumor tissue[5,8]. Possible
explanations are an increased
permeability of the vessel wall and
changes of the tumoral vascular bed,
which compensates the reduced
vascular surface[5].
Counts of microvessel profiles per area
unit tissue section provide a significant
parameter for the prediction of tumor
grade, whereas the VSD primarily
reflects the vascular geometry and is
only weakly related to the tumor grade.
Nevertheless, both methods provide
valuable information in studies
concerning tumor angiogenesis.
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SERUM COPPER AND ZINC LEVELS AND COPPER/ZINC
RATIO IN PATIENTS WITH RHEUMATOID ARTHRITIS
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Abstract
Background: Trace elements particularly
copper and zinc have a great role in a number
of biological processes, therefore estimation of
these metals in serum of Rheumatoid Arthritis
(RA) patients may ameliorate the understanding
of trends in the relationship between the serum
copper and zinc levels and activity of disease.

Objective:To determine the serum copper and
zinc levels and its relation with the degree of
disease activity and compare with a normal
group.

Methods:The investigation was carried out on
forty-three healthy (25 females, 18 males) and
fifty-four(37 females, 17 males) sick adults.The
patients were subdivided according to the
activity of the disease(Tentative EULAR Criteria)
in to two groups. Of them 29 patients (21
female, 8 male) had low disease activity [age
range 32-65 years] and twenty-five patients(16
female, 9 male) had high disease activity [age

range 22-52 years]. They were compared with
43 healthy control [age range19-64 years].
Serum copper and zinc were determined by
using the atomic absorption specrtophotometry.

Results: Serum copper level and copper/zinc
ratio in patients with RA in both groups were
significantly
increased than the control group. In addition the
serum zinc level in patients with low activity RA
was significantly decreased and more in high
activity disease.

Conclutions: As a result, the alteration of
copper and zinc levels in the sera patients with
RA can related to degree of disease activity and
enable to shed more light on the role of trace
elements in both physiological and pathological
states.

Key words: Rheumatoid Arthtitis, copper, zinc,
and serum.

Iraqi J Med Sci, 2005; Vol. 4 (1): 49-56

1Introduction
Metal ions have a great variety of
functions in biochemistry. They serve as
catalyst in active center of enzymes, as
factors stabilizing the structure of the
enzymes or as a counter ion to provide
electro neutrality. Metal ions in human
serum have various functions. They act
as the physiologically active part of
enzymes (copper in coeruloplasmin) or
they are bound to proteins in order to be
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stored (iron in ferritin) or transported
(iron in transferrin)[1].
The trace elements copper and zinc
have a significant role in antioxidant
protection and immunity. They are
constituents in antioxidative enzymes,
zinc and copper in cytoplasmic
superoxide dismutase[2] and copper in
ceruloplasmin[3], which is an important
antioxidant in serum[4]. Zinc is important
in the maintenance of proper immune
response[5,6]. In inflammatory
conditions, such as rheumatoid arthritis
(RA), there are alterations in blood and
serum concentrations of these
micronutrients.
Serum zinc was found to be reduced
and serum copper increased in adult
rheumatoid arthritis and these variations
appeared to be associated with the
immune inflammatory rheumatoid
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process[7]. Neidermeier and Griggs[8]

reported low serum zinc values in-
patient with RA. Similar observations
have been reported by other
researchers[9,10] Moreover, both in
humans[11] and in animals[12] zinc
preparations have been shown to be
anti-inflammatory and antiarthritic
agents. In contrast, Alegree, et al[13]

reported normal serum zinc values in-
patient with RA. Low serum zinc and
zinc deficiency in patients with RA could
be the results of zinc deficient diet,
therapeutic regimens, shift of zinc from
plasma to other body compartements,
and/or increased urinary zinc excretion.
Our purpose was to elucidate the
alteration of copper and zinc
concentration in sera patient with RA
and to evaluate the relation between the
levels of copper and zinc with various
degrees of disease activity compared
with a normal control group.

Materials and Methods
Chemicals: Standard solution for
copper and zinc of 1000µg/ml
concentration (Atomic absorption grade)
were obtained from Aldrich chemical
company LTD. All solutions were
prepared from analytical grade chemical
and distilled deionized water was used
throughout.
Apparatus: Serum copper and zinc
were measured with a shimadzu- flame
atomic absorption model AA-646. Single
elements hallow cathode lamps were
used as line-radiation sources for
individual elements and were operated
at current recommended by the
manufacturer and the manual of the
atomic absorption spectrometer.
Preparation of standard working
solutions: On the day of determination,
the working solutions were prerared by
sequential dilution (i.e.standard
1000µg/ml was diluted to 10µg/ml from
which the lower concentration of
working solution were prepared
sequentially) to obtain the following

concentration of the working standard
(0.4,0.8,1.2,1.6 and 2.0µg/ml) of copper
and zinc.
Frozen sample were allowed to thaw
and come to room temperature then
mixed gently. Sample were diluted 1:10
with (6%) butanol as diluents, this
method achieved 30% increases in
sensitivity compared to use of water
only[14].
Patient’s selection and sample
collection:
Subjects: The clinical part of this study
was completed between April and
August 2004 in the Rheumatology
Outpatient Clinic in Baghdad Teaching
Hospital-Medicine City. The study
population consisted of ninety-seven
healthy and sick adults. Fifty-four (37
female, 17 male) from the
Rheumatology Out patients’ clinic were
diagnosed as having RA according to
the Rheumatoid Arthritis Disease
Activity Index (RADAI) for
epidemiological research[15].
Forty-three healthy persons made up
the control group (Group1). Age range
of the control group was 19 to 64 (mean
44.3±4.2); male/female ratio was 0.72.
The patients with RA were divided into 2
groups after evaluation of their disease
activity by the Tentative EULAR
Criteria[16]. [Number of tender joints:
maximum 28; number of swollen joints;
maximum 28; pain score:0 (no pain) to
10 (very sever pain), erythrocyte
sedimentation and morning stiffness of
at least 30 min duration].
Twenty-nine patients (21 female, 8
male) with less than 14 swollen joints
and one hour morning stiffness were
considered to have low activity of the
disease; these patients made up Group
2 and 3. Another twenty-five patients
(16 female, 9 male) presenting a higher
number of swollen joints and more
prolonged morning stiffness, were
considered to have a high degree of
inflammation and were defined as
Group 4 and 5. Characteristics of the
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groups 2, 3, 4 and 5 are presented in
tables 1 and 2.

Table 1: Characteristics of the Rheumatoid
Arthritis Groups (2) and (3) low activity

Data Group 2 Group 3
Sex Male Female
No. of patients 8.0 21.0
Age range (years) 32-65 19-16
Age (years) 55.301.90 48.82.30
Duration of
disease (years)

6.901.10 5.901.20

Morning stiffness
(hours)

0.700.20 1.100.30

No. of tender
joints

15.203.0 16.202.30

No. of swollen
joints

6.101.20 8.902.0

ESR (mm/h) 36.08.0 34.02.0
+ve rheumatoid
factor

5/8 17/21

Table 2: Characteristics of the Rheumatoid
Arthritis Groups (4) and (5) high activity

Data Group (4) Group (5)
Sex Male Female

No. Of patients 9.0 16.0
Age range (years) 22-52 19-58
Mean age (years) 45.67.9 43.84.8
Duration of
disease (years)

5.21.2 6.62.3

Morning stiffness
(hours)

3.41.1 3.30.3

No. Of tender
joints

18.92.3 24.00.8

No. Of swollen
joints

15.13.5 14.22.5

ESR (mm/h) 65.05.0 78.05.0
+ve rheumatoid
factor

9/9 16/16

Serum preparation:
Avenues blood samples were drown by
utilizing disposable needle and plastic
syringes from each patient and control.
The blood was allowed at room
temperature for 10 minutes for clothing;
centrifuged at 3000 rpm for 10 min, then
serum was separated and stored at (-
20oC) until analysis.

Accuracy and Precision:

The accuracy and precision of the
method were checked. Table 3, shows
the relative standard deviation and
relative error percent for five replicate
results obtained for lowest and highest
concentration range of each individual
constituent.

Table 3:Accuracy and precision of copper
and zinc analysis.

Cu
added
µmol/l

Cu found
µmol/l

Relative
Standard
Deviation

%

Relative
Error

0.0 9.6 - -
1.40 11.31,11.21

11.12,11.01
11.11.

1.0 1.36

3.50 13.10,13.12,
13.12,13.15

13.18

0.24 0.24

5.65 15.20,15.25
15.31,15.15

15.12

0.50 0.32

Zn
added
µmol/l

Zn found
µmol/l

Relative
Standard
Deviation

%

Relative
Error

0.0 5.44 - -
2.50 7.85,7.92

7.88,7.90
7.95

0.61 0.47

5.0 10.60,10.51
10.31,10.45

10.51

1.01 0.34

7.20 12.52,12.62,
12.56,12.55

12.60

0.27 0.58

Results and discussion
The current study provides data on
copper and zinc levels in Rheumatoid
Arthritis sera patients and compared
with those of normal subjects. As
different degree of inflammation may
specifically possess different
characteristics of the disease and
different levels of these elements,
separate calculation were made for
each test.
Normal subjects:
Serum total copper and zinc were
detected in normal subjects. The normal
values for copper and zinc in female



Serum Cu, Zn levels in RA patients …. Farid et al

Iraqi Journal of Medical Sciences 52

was (18.60±1.24) and (15.07±0.66)
µmol/l while they were (15.87±2.1) and
(14.07±0.85) µmol/l in male
respectively, the results show little
differences between females and males
for both copper and zinc, so that the
total means for both sexes was
(17.23±0.91) and (14.57±0.21) µmol/l
respectively, as show in table 4.

Table 4: The serum copper, zinc levels of the
patients with RA and control

Cases
Serum Cu

Mean ± SD
µmol/l

Mean ± SD
µmo l/l

RA with low
activity

Female (21)
Male (8)

21.39±3.31*
19.69±2.31*

8.36±0.79*
8.07±1.03*

RA with High
activity

Female (16)
Male (9)

Total (54)

32.25±6.12*
29.40±4.46*
25.68±1.22*

5.33±0.92*
4.62±0.98*
6.66±1.23*

Normal
Female (25)

Male (18)
Total (43)

18.60±1.40
15.87±2.0
17.23±0.1

15.07±0.66
14.57±0.85
14.57±0.21

* = P <0.001

Rheumatoid Arthritis (AR) patients:
The results of sera samples from
patients suffered from (RA) compared to
these of normal subjects, were generally
characterized by increase and decrease
levels of copper and zinc respectively.
Serum copper level for patients and
normal are shown in table 4. In general
the copper concentration in 54 (Fifty-
four) patients sera samples was found
to be 25.68±1.22 µmol/l, while the
corresponding level in 43 (Forty-three)
healthy subject was 17.23±1.80 µmol/l.
This increase of 49% in copper level
was statistically significant (P< 0.001).
As different degree of inflammation may
specifically possess different activity of
the disease lead to different
concentration of copper, separate
calculation were made for each
characteristics of the disease test. Both
in the normal donors and in the various

groups of patient, these were significant
difference between values obtained for
male and female; therefore they were
grouped independent. The mean serum
copper levels were found to be
21.39±3.11µmol/l and 19.69±2.31 µmol/l
for female and male respectively with
low activity patient; and 32.25±6.12
µmol/l, 29.40±4.46 µmol/l for serum
female and male with active disease.
The magnitude of the increase in the
value varied between 24% for female
and 14% for male patients with low
activity. In contrast, the magnitude of
the increase in serum copper level
varied between 87% for female and
70% for male patient with active
disease.
Figure 1 shows a histogram of the
distribution of the serum copper levels in
the normal donors and in the (RA)
patients grouped according to the
activation and severity of disease.

Figure 1: Serum copper level in normal and
in patients with RA

The mean level of the serum copper in
the total groups of (RA) patients was
significantly elevated compared to the
levels of the normal donors;
nevertheless, only 4 of 21 (20%) and 4

0

5

1 0

1 5

2 0

2 5

3 0

3 5

4 0

4 5

5 0 N o rm a l

F e m a le pa tie nt w ith lo w a c tiv ity

M a le p a tie n t w ith low a c tiv ity

F e m a le pa tie nt w ith h ig h a c tiv ity

M a le p a tie n t w ith h ig h a c tiv ity

= Mean  2SD

S
C

u
L

(
m

o
l/
L

)

17.23  1.8

21.39  3.31

19.69  2.31

32.25  6.12

29.40  4.46



Serum Cu, Zn levels in RA patients …. Farid et al

Iraqi Journal of Medical Sciences 53

of 8 (50%) for female and male patients
with low activity disease have serum
copper levels higher than 2SD (standard
deviation) above the mean for normal
donors. Of these all cases of proven
active (RA) had copper serum levels
higher 2SD than mean for normal.
The most pronounced changes were
found in the levels of serum zinc (Table
4). The mean zinc level in 54 normal
was found to be 14.57±0.21 µmol/l,
while the mean zinc in all the patients
with (RA) was 6.66±1.23 µmol/l, this
56% decrease in the zinc level was
statistically significant (P<0.001). The
results show no significant differences
between values obtained for female and
male. The decrease in the zinc serum
level was more pronounced when the
patients were grouped according to the
high activity of the disease, the
magnitude of the decease in the value
varied between 63% for female and
68% for male with active disease.
Table 5 shows the results obtained for
serum copper, serum zinc levels and
cu/zn ratios of the patients with RA and
the controls.

Table 5: The mean serum copper, serum zinc
levels and copper/zinc ratios of the patients

and normal.

Cases
Serum

Cu
µmol/l

Serum
Zn

µmol/l

Cu/Zn
µmol/l

RA with low
activity

female (21)
male (8)

21.39±3.31
19.69±2.31

8.63±0.79
8.07±1.01

2.47±0.52
2.43±0.24

RA with high
Activity

female (16)
male (9)

Total (54)

32.25±6.12
29.40±4.46
25.68±1.22

5.33±0.92
4.62±0.98
6.66±1.23

6.05±0.66
6.36±0.41
3.93±0.43

Normal (43) 17.23±1.80 14.57±0.21 1.17±0.29

It was found a highly significant
differences (P <0.001) between the
copper/zinc ratio for the control group
and that for the patients group, this
differences is the result of both higher
values for copper and lower values for
zinc in serum from the patients group as
compared with normal persons. In all

cases of proven active disease, the
cu/zn ratio was significantly higher as
compared to low activity patients group.
Copper and zinc are very effective in
DNA and RNA synthesis and cell
division. These elements are required
for the activation of enzymes such as
timidin Kinase, RNA-polymerase and
DNA-polymerase.Zinc also play an
important role in the catabolism of RNA
by regulating RNase activity.These two
metals prevent the formation of free
radicals capable of mutation with the
antioxidant effect[6,17,18].
One approach to the assessment the
role of copper and zinc in inflammatory
conditions, such as (RA), analogous to
that used for other nutrients, is
measurement of copper and zinc in the
serum or plasma over time because
they are co-factors of important
enzymes involved in collagen and bone
metabolism[19] and immune system
function[20]. Results studies have
demonstrated that both copper and zinc
alterations can be explained by the
active inflammatory process and that
serum trace elements are measures of
disease activity.
Our studies show elevated level of
copper in serum of (RA) groups and
decrease level of zinc in serum patients
with low activity and a more decreased
in high (RA) disease activity. Change in
serum zinc and copper levels observed
in RA patients led some investigators to
hypothesis that a marginal deficiency in
zinc and copper might contribute to the
development of RA and to the
progression of the disease itself.
One of hypothesis of decrease zinc and
increase of copper in sera of acute or
chronic inflammatory processes cause
an accumulation of copper and zinc in
many body compartments and in the
inflamed ares, supporting the
hypothesis that the development of
inflammation induces an increased body
requirement of copper and zinc



Serum Cu, Zn levels in RA patients …. Farid et al

Iraqi Journal of Medical Sciences 54

containing proteins and enzymes such
as metallothioneins, ceruloplasmin and
Cu-Zn-superoxide dismutase[7,18,21]. Our
results in both RA groups confirm those
of studies that observed low plasma or
serum zinc in patients with RA[22,23,24],
and the results also show that serum
copper and zinc levels are correlate to
severity of disease.
Low serum and plasma zinc could be
regarded as a secondary phenomenon
arising from the hypoalbuminemia
observed in patients with RA[25]. Levels
of both zinc and albumin were found to
be decreased by about 12% in plasma
and correlated significantly with each
other in patients with RA[7].
However, it seems that the decrease in
serum zinc is independent of the
reduction in circulating albumin[7]. This
hypothesis is supported by data
showing that only 1.10-2.6% serum
albumin in humans’ functions in zinc
transport and that zinc occupies less
than 0.2% of the total zinc binding
capacity of the protein[26]. Other
investigators attribute zinc deficiency in
patients with RA to inadequate
nutrition[27].
One of the hypothesis proposed to
explain the decreased in plasma or
serum zinc is due to redistribution of
zinc in the organism, including in
particular accumulation of the metal in
the liver[28]. In contrast, Alegre et al[13]

reported normal serum zinc values in
patients with RA, the weakness of that
study was the lack of measurement of
serum levels in a control group.
Michaelsson and Ljunghall[29] reported
decreased zinc concentrations in the
serum and epidermis of men with
dermatitis herpetiformis, which is
considered an autoimmune disease.
Svenson et al[10,30] examined zinc
concentration in peripheral blood cells;
erythrocytes, granulocytes and platelets.
Therefore, at this stage of research, it
seems that zinc malabsorption is not a
specific defect of RA, but rather is

common to other inflammatory
connective tissue diseases.
Since zinc may act as a stabilizer of
various biological membranes by
interacting with the extrinsic
macromolecule components of the
membrane mainly the enzymes and/or
directly with the intrinsic structure of the
plasma membrane, therefore the low
zinc level will affect the membrane
stability as well[31].
Zinc deficiency results in blunted cellular
immunity, measured by in vitro
lymphocyte response to mitogens and
delayed cutaneous hypersensitivity
testing[32]. In addition, neutrophil
chemotoxis is slowed; natural killer cell
function is reduced[33,34]. It is possible
that zinc deficiency may perpetuate
disease in patients with RA through
immunocompromised cellular
mechanisms. This hypothesis calls for a
prospective double blind study of the
effect of zinc adminstration on clinical
manifestations and cellular
immunological functions of patients with
RA.
The model involvement of increase in
serum copper particulary serum cupro-
enzyme and ceruloplasmin which was
observed in various specific and non
specific pathological condition and was
attributed in biological damage caused
by superoxide, a radical found in all
living tissues, according to this model,
superoxide radical or other reducing
agents, such as ascorbate, reduced the
copper complexes to the cuprous state.
In turn, these complexes react with
hydrogen peroxidase to form hydroxyl
radicals that damage proteins, RNA and
most important DNA.Repetitive
formation of OH radicals at a specific
location-where the copper ions are
found is probably the mechanism of this
process. These radicals may cause
double strand break in the cellular DNA
that are not repairable by cellular
mechanisms[35].
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MOTHER AGE AT MARRIAGE AS A DETERMINANT OF
REPRODUCTIVE HEALTH

Enas T. Abdul-Karim PhD, Abdul-Hussain Al-Hadi PhD

Abstract:
Background: Early pregnancy and unplanned
childbirth may have far-reaching physical,
psychological and social consequences for
adolescent girls and her off spring. Therefore,
public health issues of concern because of the
growing cultural and social sensitivity and
controversy over reproductive health issues.

Aim of the study: Studying mother age at
marriage in association with different
socioeconomic characters in the family, which
might affect reproductive health of mothers.

Subject & methods: A cross-sectional study
conducted taking data obtained from 800
randomly selected healthy mothers, during
their visits to five primary health centers, which
selected randomly from different areas in
Baghdad city; this done during the period from
June- November 1994. Information from the
mothers obtained using well-studied
questionnaire form.

Results: Significant relationship between
mother's age at marriage and maternal
education, birth interval, father age at
marriage, number of pregnancies, under 5
years children in the family, crowding index,
degree of consanguinity (P <0.001). Significant
relationship found with father occupation,
under 5 years death in the family (P <0.01). No
significant relationship with number of abortion
and type of family (P > 0.05) found.

Conclusion: maternal age at marriage is an
important determinant of reproductive health of
women when it studied with different
socioeconomic variables.
Emphasis should be made on young people to
have better access to health information
schools, and the medical profession needs to
work together both to provide information and
to help young females to develop confidence
to use available information sources.

Key words: reproductive health
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1Introduction
National family planning programs
have been an important instrument in
accelerating global fertility decline and
in restricting ultimate world population
to a level probably below ten billion.
They begin to come into being after
1950 and probably go out of existence
in most of the world ’regions by
2050[1]. The 1994 International
Conference on Population and
Development held in Cairo has
generated wide spread commitment to
changing family planning programs
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from categorical and medically focused
service organizations to reproductive
health initiatives that embrace wide
range of social and human services[2].
Teenage pregnancy has reached
epidemic proportions in the United
States with 1 million pregnancies and
more than 500000 live births occurring
each year among women under the
age of 20[3]. Early pregnancy and
unplanned childbirth may have far-
reaching physical, psychological, and
social consequences for adolescent
girls and her off spring and are
therefore public health issues of
concern[4]. Reproductive health-
seeking behavior, source of advice,
and access to care issues studied
among a sample of clinic- based
homeless adolescent women in USA,
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and it found that adolescent women
are among the most vulnerable
homeless population in the United
States. Homeless youth rarely invited
to participate in research aimed at
improving their access to appropriate
health care, also the culture in which
they live and the personal experience
of being homeless are often not
addressed[5].
A family planning program can be
deemed successful if an individual is
able to avoid having an unintended
pregnancy (or is able to have a wanted
child) within the stipulated period and if
she experiences no severe
reproductive health problems in the
process[6].
Because of the growing cultural and
social sensitivity and controversy over
reproductive health issues, we aimed
at studying mother age at marriage in
association with different
socioeconomic characters in the
family, and its effect as a risk factor on
reproductive health of the mothers.

Subjects & methods
A cross-sectional study was conducted
taking data obtained from 800
randomly selected healthy mothers,
during their visits to primary health
centers for different reasons, five
primary health centers were selected
randomly from different areas in
Baghdad city, and about 100-150
mothers were included from each
center making a total of 800 mothers,
which done during the period from
June- November 1994.
Information from the mothers obtained
and filled by the researcher only, using
well studied and preceded
questionnaire form, which include
information regarding different
socioeconomic characters that might
be affected by mothers’ age at
marriage.

Statistical analysis:
Frequency tables used, statistical tests
done using Chi-square. P values <0.05
were considered significant.

Table 1: Distribution of the sample by mother’s age at marriage and
occupation

Variables < 20 years > 20 years Total

Frequency Percent Frequency Percent Frequency Percent

Age at marriage

Occupation
House wife
Employed

441

431
10

55.1

53.8
1.3

359

311
48

44.9

38.9
6.0

800

742
58

100

92.7
7.3
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Table 2: Distribution of different variables in association with mother age at
marriage in the studied sample

Variable Motherُs age at marriage Significant
< 20 years > 20 years Total

Frequency Percent Frequency Percent Frequency Percent

Mothers education
Illiterate
Read &write
Primary school
Intermediate school
Preparatory School
Diploma/University

Total

52
106
196
67
18
2

441

6.5
13.3
245
8.4
2.3
0.2

55.1

41
44

112
45
57
60

359

5.1
5.5

14.0
5.6
7.1
7.5

44.9

93
150
308
112
75
62

800

11.6
18.8
38.5
14.0
9.4
7.7
100

χ 
(2

=201.1
DF =5
P < 0.001

Birth interval
0 -11.99months
12-17.99 months
18-23.99 months
24-35.99 months
36+ months

Total

112
73
41
81

134
441

14.0
9.1
5.1
10.1
16.8
55.1

145
59
25
53
77

359

18.1
7.4
3.1
6.6
9.7
44.9

257
132
66
134
211
800

32.1
16.5
8.2
16.8
26.4
100

χ 
(2

=22.7
DF =4
P < 0.001

Father age at marriage

< 20 years
> 20 years

Total

69
372
441

8.6
46.5
55.1

11
348
359

1.4
43.5
44.9

80
720
800

10.0
90.0
100

χ 
(2

=29.74
DF=1
P < 0.001

No. of pregnancies
1-2
3-4
5 +

Total

90
157
194
441

11.2
19.6
24.3
55.1

139
116
104
359

17.4
14.5
13.0
44.9

220
273
307
800

27.5
34.1
38.4
100

χ 
(2)

=27.1
DF=2
P < 0.001

Under 5 years children
in the family

0-2
3-4
5 +

Total

147
180
114
441

18.4
22.5
14.2
55.1

188
117
54
359

23.5
14.6
6.8
44.9

335
297
168
800

41.9
37.1
21.0
100

χ 
(2)

=31.8
DF=2
P < 0.001

Crowding index
< 2
2 -5
> 5

Total

57
310
74
441

7.1
38.8
9.2
55.1

88
220
51
359

11.1
27.4
6.4
44.9

145
530
125
800

18.1
66.3
15.6
100

χ 
(2)

=19.1
DF=2
P < 0.001

Degree of
consanguinity

First degree
Second degree
Third degree
No relation

Total

227
23
53

138
441

28.4
2.8
6.6
17.3
55.1

127
24
25

183
359

15.9
3.0
3.1
22.9
44.9

354
47
78
321
800

44.3
58
9.7
40.2
100

χ 
(2)

=27.58
DF=3
P < 0.001

Father occupation

Student
Employed\self
employed
Others

Total

4
377

60
441

0.5
47.2

7.4
55.1

1
334

24
359

0.1
41.8

3.0
44.9

5
711

84
800

0.6
88.9

10.5
100

χ 
(2)

=11.54
DF=3

P < 0.01
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Table 2: Continued

Variable Motherُs age at marriage Significant
< 20 years > 20 years Total

Frequency Percent Frequency Percent Frequency Percent
Under 5 years death of
children in the family

Yes
No

Total

60.0
381
441

7.5
47.6
55.1

24
335
359

3.0
41.9
44.9

84
716
800

10.5
89.5
100

χ 
(2)

=10.16
DF=1

P < 0.01

Number of abortion

No abortion
1-3
4 +

Total

288
122
31
441

36.0
15.2
3.9
55.1

248
89
22

359

31.0
11.2
2.7
44.9

536
211
53
800

67
26.4
6.6
100

χ 
(2)

=1.28
DF=2

P > 0.05

Type of family
Extended
Nuclear

Total

325
116
441

40.6
14.5
55.1

239
120
359

29.9
15.0
44.9

564
236
800

70.5
29.5
100

χ 
(2)

=4.84
DF=1

P > 0.05

Results
Table 1 shows that more than half of
mothers (55.1%) were married before
the age of 20 years, and that 92.7% of
mothers were housewives in the studied
sample.
There were significant relationship
between mother's age at marriage and
maternal education, birth interval, father
age at marriage, number of
pregnancies, under 5 years children in
the family, crowding index, degree of
consanguinity (χ 
(2)=201.1,27.7,29.74,27.1,31.8,19.1,27.5
8 respectively P <0.001), also there
were significant relationship with father
occupation, under 5 years death in the
family (χ(2=11.54,10.16 respectively P
<0.01),while there were no significant
relationship between mother age at
marriage and number of abortion, and
type of family(χ(2=1.28, 4.84
respectively P > 0.05)

Discussion
This study was done on mothers from
whom data were taken in the year 1994,
since that time, many changes have
occurred in our country which might
have great effect on the Iraqi families

especially the reproductive health of
mothers, the results presented in this
article might be useful for future similar
studies to show changes in behavior
and reproductive health of mothers
during the last 10 years.
The end of the twentieth century is an
appropriate half way mark at which to
evaluate the twentieth-century National
family planning programs, and to assess
what changes in them needed for
twenty-first century[1].
A reproductive health approach
recognizes that the foundation of
women’s health are laid in childhood
and adolescence, and are influenced by
factors such as education, nutrition,
social roles and social status, cultural
practice, and the socioeconomic
environment[7].
In the present sample, data taken from
800 women; of them, 441 (55.1%)
women were married at the age less
than 20 years, which means that more
than half of women in the sample were
adolescent at time of their marriage.
According to Sedlecki 2001[8], the
reproductive health of adolescent girls is
endangered by their sexual behavior,
poor acceptance of healthy life styles,
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lack of responsibility in sexual
relationship, and high prevalence rates
of unintended pregnancy and sexually
transmitted diseases. Another fact found
that 742 (92.7%) of women were
housewives.
The finding that there was a significant
association between maternal age at
marriage and mother education coincide
with the finding of other studies[9, 10].
Heck K 2002[11] concluded that public
health insurance coverage is critical to
ensure adequate health care access
and utilization among children of less
educated mothers, regardless of family
structure.
Significant association was found in this
study between mother age at marriage
and birth interval (P <0.001), which
coincide with other studies[12, 13]. Modin
2002[14] also came to important
conclusion that childhood social
condition that linked to birth order
position seem to have had
consequences for their individuals
health and survival that extended over
the whole life-course.
Under 5s death in the family was
significantly associated with maternal
age at marriage in this study (P < 0.01),
this result coincide with other studies[15,

16].
Number of abortion was not significantly
associated with mother age at marriage
(P > 0.05), this result does not coincide
with the result obtained by Yassin
2000[17], and he found that the
incidence of abortion was significantly
associated with gravidity, consanguinity,
and mother occupation, while recurrent
abortion was associated with mothers’
age at marriage, consanguinity, and
mother occupation.
Also in the present study significant
association was found with father age at
marriage, degree of consanguinity,
number of pregnancies and children,
crowding index (P <0.001), father
occupation (P <0.01), while there was
no significant association with the type

of family (P > 0.05). Those results
possibly reflect the effect of
socioeconomic conditions on maternal
age at marriage as a determinant of
reproductive health of mothers in the
family in the studied sample, in which a
good proportion of the women were of
low education, housewives, married at a
young age, and usually lived with their
relative and having a higher number of
pregnancies and children; with possibly
little knowledge about their reproductive
health.

Conclusion
Maternal age at marriage is an
important determinant of reproductive
health of women when it studied with
different socioeconomic variables.
Special attention should be paid to
adolescent sexual and reproductive
health services, these should include
contraceptive counseling in order to
prevent pregnancy at a young age, also
emphasis should be made on young
people to have better access to health
information schools, and the medical
profession need to work together both to
provide information and to help young
females to develop confidence to use
available information services.
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THE BIOLOGICAL ROLE OF ZINC, COPPER AND
MAGNESIUM DURING THE GROWTH OF EMBRYONIC

CHICK LIMB BUDS

Yahya Y.Z. Farid1 BSc PhD, Hayder J. Mobarak2 MSc PhD,
May F. Al-Habib3 MSc PhD

Abstract
Background: The limbs bud development is
induced by the apical ectodermal ridge. The
trace elements were found to have important
role in biological growth of tissues such as
tumor tissues.

Objectives: This study was done to reveal the
possible biological role of trace elements as
zinc, copper, and magnesium in the limb
development induced by the apical ectodermal
ridge.

Methods: Chick embryos of Hamburger and
Hamilton stages 20-26 were used. Trace
elements were measured in limb buds with and
without apical ectodermal thickening.

Results and discussion: The decrease in zinc
concentration found in limb buds tissues having

no apical ridge suggested a relationship
between this trace element and the inductive
effect produced by the apical ectoderm for limb
buds formation. The detectable concentration of
copper only in buds having no apical ridge was
correlated with the embryonic organization of
the limb buds. The lower magnesium
concentration in the limb buds was considered
as a criterion for the metabolism accompanies
the functioning apical ectoderm during the
embryogenesis of the limb buds.

Conclusions: Trace elements may have a
significant role in the embryonic process of
budding.

Keywords: Limb buds, trace elements, zinc, copper,
magnesium, development.

Iraqi J Med Sci, 2005; Vol. 4 (1): 63-66

1Introduction
Embryonic development of the limb bud
is induced by thickening of the ectoderm
at the apex of the bud[1,2]. The limb
primordium starts to develop at stage 16
of Hamburger and Hamilton (H&H)
corresponding to about 50-60 hours of
incubation. It appears as inconspicuous
condensation of the mesoderm at the
wing level of the chick embryo, followed
by formation of the primordia of the leg
bud. The toe plate becomes distinct at
stage 24 H&H (at about 4.5th day of
incubation) prior to the digital plate that
develops a stage later. Faint grooves
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appear in the toe and the digital plates
during the 5th day of development
(stages 25 &26 H&H). The
differentiation of the wing and leg buds
exhibit many resemblances, both have
apical ectodermal thickened at earlier
embryonic periods[3,4]. The centers of
codifications appear in the condensed
mesenchyme of limb bud at about the
end of sixth day of incubation[5].
The biochemical aspects of induction in
embryonic development were not
investigated meticulously. In this study,
a trial has been carried out to reveal the
possible biological role of trace
elements as zinc, copper, and
magnesium in early embryonic
development of limb buds induced by
the apical ectodermal ridge. Influence of
trace elements in body metabolism and
their physiological importance have
motivated their accurate quantitative



Trace Elements during growth …. Farid et al

Iraqi Journal of Medical Sciences 64

determination in biological tissues[6]. In
chick embryos growth of the limb bud
and its parts (including the apical
ectodermal ridge) were investigated
during the period between the onset of
its formation (Hamburger and
Hamilton's stage 17) and the stage of
nerve fiber in growth (H&H stage 22)[7].

Materials & methods
Fertilized chick eggs of Euribrid Lohman
and Faobro type were incubated at
38oC in a humid environment. Embryos
of Hamburger and Hamilton stages 20-
26 were used corresponding to the
incubation period of 3-5 days[3]. Sixty
embryos were used in this study. Forty
five embryos of stages 20-22 having the
apical ectodermal thickening were
classified as group (A), fifteen embryos
of stages 23-26 with no apical
ectodermal thickening were classified as
group (B). Limb buds of embryos group
(A) were excised and collected in a
container with 0.5 ml of normal saline in
three sets each set containing the buds
of fifteen embryos. Similar procedure
was done for the limb buds of group (B)
embryos, in each of the three sets of
containers limb buds of five embryos
were collected.
At first the container were weighed
empty, then they were weighed with 0.5
normal saline and lastly we weighed the
container and normal saline plus the
tissue added. The final weight of the
tissue was obtained by abstracting the
weight of container plus normal saline
from the total weight (Table 1).

Table 1: Method of weighing limb buds with
AER

Wt. for empty
container

(gm)

Wt. of the
container

with normal
saline (gm)

Wt. of the
container

with normal
saline + the
tissue (gm)

0.8962 1.4182 1.4533
0.8913 1.4171 1.4529
0.8906 1.4167 1.4599

Table 2: Method of weighing limb buds with
AER

Wt. for empty
container

(gm)

Wt. of the
container

with normal
saline (gm)

Wt. of the
container

with normal
saline + the
tissue (gm)

0.7404 1.2586 1.2780
0.7511 1.2776 1.2974
0.7415 1.2685 1.2877

Each set of the specimens of limb buds
in each groups (group A and B) were
mixed with 0.5 ml of normal saline,
homogenized by homogenizer for few
minutes, and centrifuged. Then after, a
known amount of segmentate was
treated as following:
1. determination of Zinc and Copper:
One hundred ug\ml stock solution was
diluted with de-ionized water to give the
following concentrations of the working
standard (0.0, 0.4, 0.8, 1.2, 1.6, and 2
One hundred ug\ml) of Zinc and
Copper. Samples were diluted 1:10 with
6% butanol as diluents. This method
achieved 30% increase in sensitivity
compared with the used of water only[8].
This effect is due to a decrease in
viscosity and difference in droplet
formation. This technique is more widely
used[9].
2. determination of Magnesium:
The samples used for determination of
magnesium were diluted 1:50 with 1%
lanthanum chloride solution to exclude
the effect of segmentate
phosphorous[10]. Standard solution of
1000 ppm was diluted with de-ionized
water. Working standards of Magnesium
were (0, 5, 10, 15, 20, 25, and 30 One
hundred ug\ml).

Table 3: Mean concentrations of the trace
elements

Trace
element

Group (A)
mean

concentration
(mg/gm)

Group (B)
mean

concentration
(mg/gm)

Magnesium 0.002 0.037
Zinc 0.007 0.005

Copper 0 0.006
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Results and Discussion
Embryonic stages included in-group (A)
embryos have well developed
ectodermal thickening at the apices of
their limb buds[7]. Embryos of group (B)
have toe and digital plates in their limb
buds[4]. The mean values of the trace
elements concentrations measured in
this study are shown in table 1.
Embryonic tissue of the limb bud of
group (B) shows higher magnesium and
lower zinc concentration compared to
that of group (A). Buds of group (B) only
demonstrate detectable tissue
concentration of copper.
It was concluded that many trace
elements in tumor tissues exert direct or
indirect action that accelerate growth of
tumors[11]. Trace elements measured in
this study may have a role to accelerate
the growth of the limb buds.
Experimental studies showed evidence
for special function of the ectodermal
apical ridge in limb morphogenesis
indicating chemical messengers.
Striking and distinctive characteristics of
the mesoderm close to the apical
ectodermal ridge were found providing
possibilities for the understanding of the
function of the apical ridge in limb
morphogenesis[12].
The higher concentration of the zinc
was linked with rapidly growing tumor
tissues in many studies; such elevated
concentration was suggested to be a
sign of increased cellular activities[13,14].
The higher concentration of zinc in limb
bud tissues of group (A) having the
apical ridge may signify the biological
role of this element in motivation of limb
development. The decrease of zinc
concentration in limb buds of group (B)
having no apical ridge may suggest a
relationship between this trace element
and the inductive effect produced by the
apical ectoderm for limb bud formation.
Lower zinc concentration of group (B)
bud tissues may be a sign of a reduced
inductive influence.

The detectable concentration of copper
in limb buds of group (B) may indicate
the beginning of embryonic
organization. It was suggested that
concentration of tissue copper is
lowered during the metabolic changes
of biological stress[15]. Accordingly, the
low and undetectable concentration of
copper in buds of group (A) may be
correlated with the metabolic stressful
events accompany the induction of the
apical ectoderm for the early rapid
growth and budding of limbs. Extirpation
studies of the apical ectodermal ridge
reveal its essential task during the
critical early stages of limb bud
formation; no limb was formed if the
apical ectoderm is removed[16].
The above interpretation of the copper
concentration in limb tissue may be
applied to explain the higher
magnesium concentration measured in
limb buds of group (B) compared to that
of group (A). Lower magnesium
concentration in buds of group (A) may
be a criterion for the metabolism
accompanies the functioning apical
ectoderm during the embryogenesis of
the limb buds.
Budding is an embryological
phenomenon observed in many
embryonic regions. The concentration of
trace elements should be more
thoroughly investigated to establish a
judgment for the significance of the
biological role of trace elements in this
embryological process.
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MALE INFERTILITY AND PHYSIOLOGICAL ROLE OF ZINC

Ali T. Al-Baldawi1 MBChB FICMS (Chemical Pathology), Nazar A. Naji2 BSc PhD,
Aqeel A.A. Al-Ani2 BSc MSc

Abstract
Background: Male infertility is the inability to
conceive a baby in the absence of female
causes. Most causes reflect an abnormal sperm
count or quality. Zinc is a component of semen
and plays an important role in the process of
reproduction and sexual maturation.

Objectives: To asses the relationship between
concentration of zinc in serum, seminal plasma
and semen quality among infertile and fertile
men to clarify the possible impact of zinc in male
reproductive system.

Methods: Fifty-eight male (infertile group)
partners who were undergoing investigation for
infertility and thirty-seven men (fertile group)
whose wife were pregnant and have normal
sexual life studied as a control group.
Seminal fluid analysis, reproductive hormones
(luteinizing hormone, follicular stimulating
hormone and testosterone) were analyzed by
using radioimmunoassay method (RIA) while
serum and seminal plasma zinc concentration
were determined by using colorimetric methods.

Results: All semen properties (count, motility
and morphology) for the infertile group were
lower than for the fertile group. No significant
differences were found in the levels of L.H. and
F.S.H. between the two groups while
testosterone levels were significantly lower in
the infertile men group than in the fertile group
(p<0.005).
It was also found that the mean level of serum
and seminal plasma zinc concentration were
significantly lower in the infertile group
compared to the fertile group (p<0.0001). No
correlation was found between the
concentrations of zinc in serum and seminal
plasma in both groups. A lack of correlation was
also found between zinc concentrations in
serum and seminal plasma with semen
properties.

Conclusion: The study revealed the importance
of zinc in fertility through its direct and its
indirect effects on spermatogenesis.

Keywords: Male infertility, Zinc, semen, spermatogenesis
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1Introduction
Many recent studies have indicated an
increasing prevalence of various
abnormalities of the reproductive
system in human males[1]. Male
infertility is as the inability to conceive a
baby after 1 year of unprotected sex in
the absence of female causes.
Most causes of male infertility reflect an
abnormal sperm count or quality.
Although it only takes one sperm to
fertilize an egg, in an average ejaculate
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a man will eject nearly 200 million
sperm. However, because of the natural
barriers in the female reproductive tract
only about 40 sperm will ever reach the
vicinity of an egg.
There is a strong correlation between
the number of sperm in an ejaculate and
fertility. In about 90% of the cases of a
low sperm count, the reason is deficient
sperm production. Unfortunately, in
about 90% of cases, the cause for the
decreased sperm formation cannot be
identified. Other causes of male
infertility may include ductal obstruction,
ejaculatory dysfunctions, and infections
or disorders of the accessory glands[2].
Prostate gland is the largest accessory
gland of the male reproductive tract and
there is a good deal of research being
conducted on the prostate. Yet it
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remains one of the least understood
structures in the body. One area of
study concentrates on the major
function of the gland, the production and
the secretion of minerals that play an
important role in prostate and the
reproductive system functions.
Zinc is a component of semen and it is
though that at least 1 mg of zinc is
excreted by an ejaculum. Zinc plays an
important role in the processes of
fertility, reproduction and sexual
maturation[3]. At a biochemical level,
zinc's primary role as a component of
zinc metalloenzymes, many enzymes of
the cell nucleus involved with genetic
information transfer and cellular
replication are metallonezymes of zinc.
Zinc also participates in RNA
metabolism, prostatic fluid and ocular
tissues contain the highest levels of zinc
in the body[4].
The present study aimed at clarification
of the interrelationship of serum and
semen zinc levels, in both men with a
history of infertility and men with no
history of infertility. Also, investigate the
possible role of seminal zinc in the
regulation of human spermatozoa
functions.

Subjects & Methods
Subject selection:
Iraqi men in the age range of 20 to 50
years with no apparent chronic or acute
disease were selected for the study, 37
men of known fertility and 58 infertile
men were studied.
The infertile men were unable to be
fathers of children for at least 1 year;
their wives were considered fertile
based on extensive gynecologic
evaluations. At the first interview for the
infertile men, a complete history was
obtained, especially with respect to any
history of sexual dysfunction. Physical
examination was performed to exclude
patients with chromosomal
abnormalities. None of the subjects
were on drug treatment or on especial

diet and none of the subjects used
vitamin supplements.
Procedures:
1. Semen collection: semen analysis
were performed on three separate
specimens for each subject, samples
were collected after 2-3 days of sexual
abstinence by masturbation into
polyethylene containers.
2. Serum collection: Blood was drawn
into sterile, disposable plastic syringes.
After allowing 30 minutes, for blood
clotting, the serum was separated from
blood cells by centrifugation at 900 g for
5 minutes at room temperature. The
serum was decanted and stored in a
metal-free polypropylene tube at –20Co

until required.
3. Seminal plasma collection: The
semen was put into plain tube and after
one hour the seminal plasma was
separated by centrifugation at 3000 rpm
at room temperature for 10 minutes.
The seminal plasma was decanted and
stored in a metal- free polypropylene
tube at -20 oC until required.
4. Hormonal Assay: Basic endocrine
measurements includes serum LH and
FSH will testosterone by
radioimmunoassay method (RIA)[5] from
(CIS Bio International, groups ORIS,
B.P. 32-91192. GIF-SUR-Yvette Cedex-
France).
5. Zinc analysis: Zinc analysis was done
by Jenway 6100 spectrophotometer
(model 6100 serial No. 3000; frequency
50/60 Hz, UK. England) according to the
methods described by Shibata, S., who
said pyridylazo compounds of phenol
derivatives are sensitive chromogenic
reagents for the analysis of zinc and
many other metals[6].
An aliquot of 50L of serum was mixed
with 1ml of the reagent and 10L of
seminal plasma was mixed with 1ml of
the same reagent. All tubes were mixed
and incubated for 10min at 25oC. Then
measured against blank at 560nm using
(Cat. No. 0033, Giesse Diagnostics,
C.F. 03084750581, P. IVAO
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11572610077, Reg. Soc. N. 1103178.
Trib- Roma).

Statistical Analysis
The results are presented as (mean 
standard deviation) for better
comparison with relevant data in
literature
The results within the groups were also
presented, as ranges, and the
significance of the differences between
the groups were calculated using
student’s t-test two-tailed.

The Pearson’s correlations (r, p) and
regression equation were calculated
between each of the measured
parameters to assess the shape of
relationship based on the highest (r)
value obtained.

Results
The meanstandard deviation and
range of semen quality (counts, motility,
and morphology), serum reproductive
hormones (LH, FSH, Testosterone) and
serum zinc and semen zinc are listed in
table I.

Table 1: Parameters of semen quality, reproductive hormones, and Zinc concentrations in
fertile and infertile men groups

Item Fertile men group
(n=37)

Infertile men group
(n=58)

P-
value

MeanSD Range MeanSD Range

Count (60-150x10
6
/ml)

Motility (>60%)
Morphology (>70%)

LH (1-5mIu/ml)
FSH (1-9mIu/ml)

Testosterone (8.2-34.6nmol/L)
Serum Zn (70-120µg/dl)

Seminal plasma Zn (1.2-3.9nmol/L)

96.628.3
75.111.7
84.35.5
3.51.0
6.01.7

22.54.5
118.716.8

3.10.4

57-154
55-95
70-90
1.5-5.0
2.8-9.8

15.8-33.0
90.6-162
2.5-3.8

31.2830.0
15.012.3
56.931.8

4.73.9
6.46.0

18.08.2
97.526.9

2.10.6

0-98
0-60
0-90

0.9-23
0.9-34.5
7.0-44.0
36-147.4
0.39-2.7

S
S
S
Ns
NS
S
S
S

The parameters of semen quality were
significantly lower in the infertile men
group than in the fertile men group
(P<0.0001). No significant differences
were found in the mean concentrations
of LH and FSH in serum, when fertile
men group was compared with infertile
men group, but the mean serum
testosterone concentration was
significantly lower in the infertile men
group than in the fertile men group
(P<0.005).
The results revealed that serum zinc
levels in infertile men group were lower

than in the fertile men group
(P<0.0001). In addition, seminal plasma
zinc levels were lower in the infertile
men group than in the fertile men group
(P<0.0001).
From table 2, there was no significant
correlation between serum zinc and the
parameters of semen quality in both
groups. Moreover, no significant
correlation between semen zinc and the
parameters of semen quality in both
groups.

Table 2: Values of simple correlation coefficient (r) between Zinc concentration and
parameters of semen quality for both groups

Item Fertile Men Group (n=37) Infertile Men Group (n=58)
Serum Zn Seminal Plasma Zn Serum Zn Seminal Plasma Zn

Count
Motility

Morphology

-0.098
-0.285
-0.071

0.058
0.12

-0.368

-0.006
-0.025
-0.179

-0.041
-0.187
0.099
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No correlation was found between
semen zinc and serum zinc level in the
fertile men group (r=0.075) nor in the
infertile men group (r=0.120).

Discussion
Our data are in agreement with those of
Bonde et al[7], who reported that not
sperm concentration but sperm quality
determines fertilizing capacity of
spermatozoa.
Although, the most cases of male
infertility are nonendocrine in origin.
However, routine evaluation of
hormonal parameter is not warranted
unless sperm density is extremely low
or there is clinical suspicion of an
endocrinopathy. A scrotal varicocele is
the most common causative finding in
infertile men[8]. To explain the
abnormalities in spermatogenesis with
varicocele, the most point have been
proposed was the abnormal blood flow
can interfere with testosterone
production, which in turn can interfere
with sperm production and this in
agreement with our results that about
25% of infertile men had varicocele.
We did not find any difference in the our
data and in those previously published
in the literature for that the serum zinc
and semen zinc levels were significantly
lower in infertile patients than fertile
males[9], in contrast to other reports,
that unable to find a significant
difference in serum and semen zinc
levels between fertile and infertile
men[10,11].
The lack of correlation between zinc
concentration and semen quality found
in our study suggests that biochemical
complexity of seminal fluid attempts to
perform such simple correlations
between seminal plasma component
and andrological parameters are likely
to produce inconsistent results. These
effects include no significant correlation
between the total amount of zinc per
ejaculate and sperm quality[12] with no

statistically significant correlation
between zinc concentration and the
motile sperm concentration[13].

However, our results are in contrast to
other studies that showed zinc-related
decrease in human semen quality[14,15].
Most previous results of colorimetric
methods and the present method found
that the results obtained using the
proposed method were not statistically
different from those obtained by atomic
absorption spectrophotometry[16,17].
The high level of zinc found in semen is
due primarily to the secretions of the
prostate gland and reflects prostatic
stores. Serum zinc may be a reasonable
indicator of zinc status. The lack of
correlation between serum zinc and
semen zinc found in our study suggests
that mild zinc deficiency may lower
serum zinc while the larger prostate zinc
stores remain unaffected. However, we
obtained 25% had varicocele, which are
enlargement of the internal spermatic
veins that drain the testes.
The significant decrease of the zinc in
seminal plasma of varicocele men were
significantly lower than in the normal
subjects .This decrease indicated an
impairment of the prostatic function or
secretion due to decreases the
availability of oxygen and nutrient
required for sperm live.
Citrate is part of the circular chain of
cellular respiration, known as the
Krebs’s cycle. The Krebs’s cycle is the
process in which a sequence of
enzymatic reactions involving the
metabolism of carbon chains of sugars,
fatty acids, and amino acids to yield
carbon dioxide, water, and high-energy
phosphate bonds. The Krebs’s cycle
provides a major source of adenosine
triphosphate energy and produce
molecules that are starting point for a
number of vital metabolic pathways for
the cell, citrate that been chelated with
zinc and their evidence that zinc
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required for oxygen consumption by
sperm.
Varicocele decreases the concentration
of zinc and decreases the availability of
oxygen for live sperm. Further studies to
elucidate the significance of zinc and
other factors presents in seminal
plasma in different types of causes of
male infertility for the functional
properties of human spermatozoa
appear to be of importance since such
studies may give hints to new ways of
regulating male fertility.
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A RANDOMIZED PROSPECTIVE STUDY COMPARING THE
EFFECTIVENESS OF MITOMYCIN C AND MITOMYCIN/S2

COMPLEX SEQUENTIAL INTRAVESICAL THERAPY FOR
SUPERFICIAL BLADDER CANCER

Ahmad A. Al-Azawi1 FICMS, Abdul-Wahab R. Hamad2 BSc MSc PhD,
Mahmood H. Hammash3 BSc, PhD

Abstract
Objective: Comparison of two protocols
regarding efficacy and toxicity of intravesical
mitomycin C versus mitomycin C and S2

complex sequential therapy for superficial
transitional carcinoma of urinary bladder.

Methods: A prospective, randomized parallel
two lines of treatment groups. Seventy-three
patients were evaluated after transurethral
resection of superficial bladder cancer with
median follow-up of 26 months. In group A, 37
patients received intravesical mitomycin C 30mg
on day1 weekly for 6 weak and monthly for 12
month, while group B (36 patient) received in
addition to mitomycin C, intravesical S2 complex
3ml on day 2. Statistical analysis performed by
Kaplan-Meier methods.

Result: After follow-up of 26 months, 46% of
patient given mitomycin C were disease free
compared to 70% for that of group B patient
who received mitomycin C and S2 complex, with
no significant difference in incidence of the
adverse effects.

Conclusion: The results show that intensive
intravesical instillation of sequential mitomycin C
and S2 complex; were highly effective in
eradication and/or prophylaxis of superficial
transitional bladder cancer.

Key ward: Transurethral resection; bacillus Calmitte-Guerin;
complete response; mitomycin C, carcinoma in situ

Iraqi J Med Sci, 2005; Vol. 4 (1): 72-76

1Introduction
Bladder cancer is the third most
prevalent malignant disease among
male patients and the tenth among
female patients in the United States[1].
Superficial transitional type constitutes
75-80 percent of bladder cancer and 30-
60% recur within 6-18 month after trans-
urethral resection[2].
Transurethral resection can effectively
control the primary tumor, confirm the
superficial nature of the disease,
provide cytological and histological
tumor, characteristics of prognostic
significance; and allows for assessment
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of extent of mucosal involvement by
tumor[1,2]. Tumor recurrence and
progression related to stage, grade,
number, and size, duration of the
disease, positive or negative cytology
and aneuploidy[1,3].
There is increasing interest in
intravesical instillation of cytotoxic agent
or immunotherapy bacillus Calmitte-
Guerin (BCG) and become common
practice after TUR to cure or prevent
recurrence of superficial transitional cell
bladder cancer (cis; Ta and Tb) in more
than 45% of cases[3-5]. Intravesical trials
divided into 2 major categories
1. Therapeutic, designed to treat
established disease and
2. Prophylactic/adjuvant, designed to
prevent recurrence in patients at high
risk for tumor recurrence and
progression[1,6].
The most effective intravesical therapy
is mitomycin C (can achieve complete
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response in 48%) and BCG (60%) after
the basic therapy with TUR[5,6]. After
TUR, those patients with: transitional
cell stage T1 papillary tumor, multifical
stage Ta (grade 1-III), multifocal and/or
symptomatic carcinoma in situ (CIS)
and persistent positive urine cytology,
are require adjuvant intravesical
therapy[1,8].
In the present paper, a clinical study of
efficacy of therapeutic of cytotoxic and
immunotherapy in patient with
superficial transitional bladder cancer
after TUR and were analyzed for
incidence of recurrence, time-free
progression according to Japanese
Urological Association[7].
We tried in this study to evaluate,
investigate the effectiveness and the
adverse effects of MMC in comparison
with the immunotherpeutic agent S2

complex in intravesical local therapy of
superficial bladder cancer.
MMC selected in our study because of
its proved efficacy[8]. S2 complex (has
been developed at Medical Research
Center at the Iraqi Medical College), it is
a low molecular weight synthetic
organs-metalic complex[9]. The high
effectiveness of BCG as
immunotherapeutic agent encouraged
us to use S2 complex on it base
because S2 complex is a potent
immunostimulator and seem to have
antitumor activity[9-11].

Patients and methods
Our study included 75 patients with
grade 1-III superficial transitional cell
bladder (cis, Ta-T1) who had been
registered, treated (and then followed-

up between 2001-2003 in Al-Kadhymia
Teaching Hospital with intravesical
installation mitomycin C and S2

complex, 2 weeks post TUR. We
randomized the patients in two groups:
Group A (38 patients) received
therapeutic MMC installation
(30mg/30ml/1hour) on day 1 weekly for
6 week & then prophylactic regimen,
monthly for 12 month. Group B (37
patient) had been receiving additional
S2 complex (3ml, diluted in 30ml normal
saline/1hour) on day 2 after each of the
eighteen MMC installations.
The response assessed after induction
therapy (6 weeks) and after
maintenance doses (12 months),
complete response defined as no
residual carcinoma cystoscopically and
negative urine cytological finding, follow-
up ranged from 16 to 26 months with
median of 18 months.
Statistical analysis was done for
recurrence-free rate (disease free-rate),
performed by Kaplan-Meier method for
both disease group and were tested
with the log rank test.

Results
Patient and tumor characteristics:
Seventy-five patients were entered the
study between June 2001 to November
2003 with patient and tumor
characteristics were equally distributed
between 2 arms. Two patients had been
lost during the study; one died because
of myocardial infarction and the other
refused to continue after the second
dose. Table 1 Shows 33 patients had
grad-II tumor; male to female ratio 7.1:1
and the age range 21-75 years.
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Table 1: Clinicopathological profile of 73 patients with superficial bladder cancer

Criteria's of the study group Number %
Men

Women
Age  30
 50
 50

64
9
7

12
54

87.6
12.4
10
16
74

Stage TA
T1
cis

51
16
6

70
22
8

Grade GI
GII
GIII

33
27
13

45
37
18

Multicentericity
Solitary
Multiple

Unknown

49
15
9

67
21
12

The efficacy of treatment and the time to
first recurrence recorded in both groups
showed more effective treatment
system in the group B who treated with

MMC and S2 complex especially for
those with TA and grade-III, (Table 2
and figure 2).

Table 2: Overall results of the study, according to stage and grade of the cancer

Result MMC Group MMC+S2 Complexe group
No % No %

Recurrence of tumor 20(37) 54 11(36) 30
Stage

Cis
TI
TA

1(3)
4(10)
15(24)

3
10
41

0(3)
3(6)

8(27)

0
8
22

Grade
GI
GII
GIII

8(20)
7(11)
5(6)

21.5
19

13.5

2(13)
6(16)
3(7)

5.5
16.5

8

Figure 1: Kaplan Meier curves for time recurrence of patient with papillary tumor cis, pTa, pT1;
grade 1 to 3 transitional cell cancer free of tumor after TUR% and adjuvant MMC group and

MMC-S2 group.
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Figure 2 shows higher percent of
patients in group A were remain in
remission state after 26 months of
follow-up, two patient end with

cystectomy and pulmonary metastases
in group A while another 3 patients end
with total cystectomy and with
radiotherapy in group B.

Figure 2: Percentage of patient in remission at the end of the study.

The number and severity of adverse
effects were recorded during instillation
period are listed in table 3. Mild drug

induced cystitis equally reported in both
groups.

Table 3: Toxicity

Toxicity Group A Group B
Number % Number %

Bladder irritation
Mild

Moderate
Severe

9
2
0

24
5
0

10
3
0

28
8
0

Microscopical hematoria 6 16 7 19
Systemic allergy (mild) 0 0 2 5

Discussion
Administration of adjuvant intravesical
chemotherapy after TUR of superficial
transitional cell cancer of the urinary
bladder (cis: Ta: T1) has become a
common practice and confirmed to be
effective in reduction of the short and
intermediate term incidence of
recurrence[12,13].
Intravesical MMC and doxorubicin
sequential therapy seemed to be more
effective in eradicating carcinoma in situ
than single therapy with MMC or
doxerubicin and equally affective as
BCG[8,15,17].
Topical BCG therapy is now widely
accepted as a choice of treatment on

base of immunomodulating effect,
although systemic adverse and even
fatal reaction may occur[7,14,15].
According to those data about the
effectiveness of the combination therapy
and immunotherapy: The evaluation of
sequential MMC and S2 complex
therapy, confirm clearly the efficacy and
safety of this regimen in induction
(eradication) and maintenance
(prophylactic) treatment of transitional
cell carcinoma of bladder after TUR,
than if those of MMC or BCG is used
singly[6,16,17].
Seventy-six clinical studies reviewed,
reporting intravesical therapy within last
20 years; their results rate of the net

7 0 %
4 6 %

0 %

2 0 %

4 0 %

6 0 %

8 0 %

1 0 0 %

M M C + S 2 M M C
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benefit: thoitepa (8-27%), doxorubicin
(12-23%), MMC (13-35%); MMC and
doxorubicin sequential therapy (60-
65%)[1,7,8], and in comparison to the
overall response of MMC and S2

sequential therapy (70%) and can
reduce significantly the number of tumor
recurrence within 2 years[1,13].
In addition, S2 complex is economically
available with minimal local and
systemic side effect if compared to that
of BCG and the majority of patient can
tolerate this treatment schedule[7].
Future efforts have to teach us how to
select patient for instillation therapy as
surprisingly, when patients were
separated according to the presence or
absence of ABH antigen on the tumor,
the more aggressive ABH-negative
tumor were found to recur less
frequently than ABH positive tumor[14,15].
Many questions remain unanswered in
relation to scheme of instillation, when
the ideal time to start treatment? What
is the optimal duration of treatment?
When is the ideal interval between two
installations? Those entire questions
must be included in longer duration
study to evaluate another schedule and
real effect of the promising agent S2

complex[6].
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TUBERCULOSIS OF THE BREAST IN SAMARRA CITY

Harith M. AL- Khateeb D.G.S, C.A.B.S

Abstract
Background: Tuberculosis of udder is not a
rare disease in animals especially cows but it is
rare in human female breast and extremely rare
in male breast.

Objectives: Looking for involvement of women
breast with tuberculosis.

Methods: From the 1
st

of July 1992 to the 1
st

of
July 2002, 15 female patients, all in
reproductive age were studied for their breast
problems under the suspicion of tuberculosis, 14
cases appeared to be tuberculosis diagnosed by
FNA cytology and biopsy and treated by anti TB
drugs therapeutic trial.

Results: Treatment with anti-tuberculous drugs
cured 14 cases.

Conclusion: The tuberculosis of human breast
is not very rare disease and should keep in mind
when breast infection, ulcers, sinuses and
inflammatory masses are not responding to
traditional drugs. Tuberculosis of the breast
responds very well to anti-tuberculous drugs
and cure completely.

Keywords: Breast, tuberculosis, anti-tuberculous drugs
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1Introduction
Tuberculosis (TB) is an old and nasty
disease, it was common all over the
world but it starts to disappear after the
discovery of the anti-tuberculous drugs,
yet, in the last two decades a flare up in
the disease all over the world is noted
and reported[1].
Tuberculosis can affect creatures other
than human being especially the cows
and mainly it affects its udder, the milk
production apparatus which cause
infection of the milk by TB bacilli which
can infect the human if it is consumed
without proper sterilization[2,3].
Tuberculosis can affect any system in
the body, and many centers reported
that human female breast can be
involved by the disease usually
unilateral and rarely bilateral and there
are reported cases in India of male
breast TB[4].
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Hippocrates named tuberculous lesions
“pthisis” from the Greek word meaning,
“to decay”. Sir Astley Cooper was the
first one who described a case of breast
tuberculosis in 1829 and called it
“scrofulous swelling of the bosom”[5]. In
1944, Klossner reported 50 cases of
tuberculosis of the breast in women, out
of 75,000 with lung involvement. Later
on, in 1952, McKeown an Wilkinson
described two forms of breast
tuberculosis, the primary in which breast
infection is the only manifestation of the
disease and the secondary one in which
the patient had already tuberculosis
diagnosed elsewhere[6,7].

Patients & Methods
Fifteen female patients of ages 21
years-46 years, all were married and
had breast-fed their children collected
along 10 years from July 1, 1992 to July
1, 2002.
The right breast affected in six cases,
both breasts affected in one case, and
the left breast affected in eight cases
including the single case of
granulomatus mastitis.
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The patients presented as slowly
developing breast problem, pain,
swelling, and tenderness. In four
patients, (26.6%) there was a nipple
discharge, pus or serosinguinus in
nature. 6 patients (40 %) had local
redness and indurations, 3 patients
(20%) had a mildly tender mass, freely
mobile and not very well marginated. 2
patients (13.3%) had diffuse indurations
of a localized sector of the breast.
Ten patients (66.6 %) underwent
surgical drainage to their breast lesions
but the drainage opening did not heal
and changed to chronic ulcer with dark,
undermined edges with thin watery
discharge. These 10 patients subjected
to fine needle aspiration (FNA) cytology,
which revealed some acute and mainly
chronic inflammatory cells with giant
cells of Langhans type.
The rest, five cases underwent open
surgical biopsy for their breast lesions,
which showed a picture of chronic
inflammatory changes with giant
Langhans cell also. One case (6.6%)
the biopsy showed a picture of
granulomatous mastitis.
Nine patients had small palpable mobile
lymph nods in the same side axilla, but
no one had a chest or lung problem.
Because of no response of these cases
to treatment by traditional antibiotics
and the lesions, persist for more than 1-
2 months, Anti TB drugs therapeutic trial
given with a very good response within
2-3 weeks in 14 cases.
The anti TB drugs used are INH tablets
100 mg three times daily, ethambutol
tablets 500mg three times daily,
refampicin capsules 300mg twice per
day for two months then stopping
ethambutol and continue on the others
for 6-9 months.

Results
The single case, which did not respond
to anti TB drugs, was the case of
granulomatus mastitis, which responded
moderately to steroids.

All tuberculous patients have cured and
the affected breasts became normal in
shape, size, texture and consistency. All
the ten patients who had ulceration of
the skin of the breast developed a small
scar with a faint white yellowish
discoloration at the site of the ulcer after
its healing.
One patient developed cholestatic
jaundice 2 weeks after starting
refampicin capsules due to hepatic
toxicity. Thus, the treatment stopped for
3 weeks until the patients condition
improved. Again, anti TB regimen
started with substituting refampicin by
streptomycin injections one gm. i.m
daily for 2 months. INH and ethambutol
tablets then stopped for other 4 months.
One year after, the patient developed
swelling and induration with pain at the
same site of the previous lesion. FNA
cytology revealed epithelioid cells with
Langhans giant cells. So the case
regarded as recurrence and new course
of anti TB regime started, INH,
ethambutol, streptomycin, and
pyrazinamid for 2 months. The
streptomycin stopped and we continued
with the other three drugs for other 4
months.
Including the recurrent case, eight
patients became pregnant and breast-
fed their babies after delivery with no
problems.
The treatment and cure of the 14
patients whose diagnosis depends on
the clinical picture, FNA cytology and
biopsy suggestion because it is very
difficult to reveal the TB bacilli in the
examined samples and cultures, and it
is the same policy followed in other
countries, India and North Korea.

Discussion
Today, TB remains as a major public
health problem in the world. According
to the WHO, 10 million new cases of
active TB occur each year worldwide[8].
HIV infection, chronic diseases,
malignancy, transplantation and other
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immunosuppressive conditions, aging,
and resistant strains lead to increase of
TB patients[9,10]. In these groups,
tuberculosis may present atypically and
sometimes with predominant extra-
pulmonary manifestations that result in
delays in diagnosis and treatment[11].
Tuberculosis of the breast is a rare
disease. It is uncommon even in
countries where the incidence of
pulmonary and extra-pulmonary
tuberculosis is high[12].
Primary form is an infection of the
breast through abrasions or through the
openings of ducts in the nipple.
Secondary form is the result of reverse
lymph flow in the axillary lymph nodes
or it may be due to direct spread of the
infection from intra-thoracic foci[12,13].
Routes of infection include
hematogenous spread, lymphatic
spread from intra-thoracic foci or from
intra-abdominal foci, and by direct
extension from adjacent tissues or via
abrasions of the skin[9,14].
According to clinical, radiological and
pathological appearance of the disease,
there are three types of breast
tuberculosis:
1. Nodular tuberculosis characterized by
a well circumscribed, slowly growing,
painless mass. Often the mass, getting
larger, infiltrates the skin. At this point,
the tumor becomes painful, causing
ulceration, and discharge from one or
more sinus tracts. This course makes
differentiation from carcinoma very
difficult.
2. Diffuse type or disseminated
tuberculous mastitis characterized by
multiple foci, which may lead to sinus
formation. The overlying skin thickened
and painful ulcers may develop. Axillary
lymph nodes frequently infiltrated.
3. Sclerosing type, were excessive
fibrosis is the dominant feature. It is
slow growing, and suppuration is rare.
Clinically there is a hard, painless lump
with nipple retraction. Clinical

examination usually fails to differentiate
carcinoma from tuberculosis[15,16].
FNA cytology has proved to be very
useful for diagnosis of breast
tuberculosis and reflects the
histopathological lesion very
accurately[17]. Treatment with standard
anti tuberculous drugs has proved to be
very successful and avoids unnecessary
mutilating surgery[18].

Conclusion
The TB of the breast in human female is
not a very rare disease neither in our
country nor in other countries so the
disease should be kept under suspicion
in treating breast lesions.
The response to treatment with
standard anti tuberculous drugs is very
good and the cure rate is high.
Because it is difficult to reveal the TB
bacilli in the specimens from the lesion,
the policy of anti TB drugs therapeutic
trial should be followed in the treatment.
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EOSINOPHIL COUNT AND RELATION TO CHILDHOOD
ASTHMA

Hussam M. Al-Alwany1 DCH CABP, Falih Salim2 FIBMS, Shatha H. Ali1 CABP

Abstract
Background: Asthma is a diffuse obstructive
lung disease with hyperreactivity of the airways
to variety of stimuli. The prevalence and severity
of the disease are steadily increasing. In
addition to broncho-constriction and viscid
secretions, inflammation is an important patho-
physiological factor, eosinophil play important
role in this inflammation. Eosinophil peripheral
blood count in Asthmatic patient is our concern
in this study.

Objective: Study the relationship of eosinophil
peripheral blood count and Asthma.

Methods: A total number of 55 asthmatic
children subjected to a prospective study
regarding the severity of asthma, which
assessed by clinical examination and spirometry
and for each patient a sample of blood, were
collected and eosinophil count was calculated.

Results: 35 of a total 55 asthmatic patient
found to have moderate to sever asthma of this
category 82.8% (29 patients) were having high
eosinophil count >400 / mm

3
while 17.2% ( 6

patient) of less eosinophil peripheral count <
400 / mm

3
. The other 20 patients were mild to

moderate severity, of these 80% (16 patients)
were of low eosinophil count < 400 and 20%
(four patients were of high eosinophil count).

Conclusion: There is an increase in eosinophil
peripheral blood count in Asthmatics and the
more the severe the attack, the more the
eosinophil count.

Key words: Asthma, Eosinophil, Severity
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1Introduction
Asthma is a leading cause of chronic
illness in childhood and responsible for
a significant proportion of school days
lost because of chronic illness.
Asthma can lead to severe psychosocial
disturbance in the family[1]. Asthma is a
condition characterized by variation of
intrathoracic airway obstruction, which
occur spontaneously, or because of
treatment. Asthma in fact is an umbrella
term rather like hypertension both are
clinically important syndromes brought
about by several different mechanisms.
The prevalence and severity are
steadily increasing in most industrialized
nations, presumably as a result of
environment change[2]. Asthma defined
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as a diffuse obstructive lung disease
with hyperreactivity of the airways to a
variety of stimuli and a high degree of
reversibility either of the obstructive
process, which may occur
spontaneously, or because of treatment.
In addition to broncho-constriction and
viscid secretions, inflammation is an
important pathophysiological factor; it
involves eosinophil monocytes and
other immune mediators[3].
The eosinophil is a minor species of
granulocyte comprising 1-4% of total
peripheral blood WBC (normal range
0.04-0.44 x 109/L). The eosinophil is the
densest leukocyte in the peripheral
blood but can also exist as hypodense
form common in the blood of patients
with asthma or dermatitis. Eosinophils
have less phagocytic and bactericidal
activity than neutrophils but have an
important role in mediating
hypersensitivity reactions, bronchial
asthma and skin inflammation[4].
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Eosinophil, predominantly provide
protection against parasites aided by T-
Helper lymphocyte[4].
The intention of the study is to find the
relation between eosinophil count in the
peripheral blood of patients with asthma
and severity of their disease.

Patients and Methods
A total number of 55 asthmatic children
subjected to a prospective study
regarding the severity of their asthma,
which assessed by clinical criteria (mild,
moderate and severe) and supported by
spirometry measurement of FEV1 taken
by portable spirometer in out patient
clinic.
From each patient venous blood
collected into dik-EDTA tube, and 20-
millimeter blood mixed with 400 mm of
glacial acetic acid, improved Neubaur

chamber used to calculate the total
leukocyte count, a blood film was
prepared using leishman’s stain and the
differential WBC count found[5]. The
absolute Eosinophil count calculated
according to the formula[6].

Absolute eosinophil count =
differential eosinophil count x total

WBC/100

Results
There was 35 cases with moderate-
sever asthma (63.6%), divided into 29
(82.8%) with >400/mm3 and 6 (17.2%) <
400/mm3 and 20 cases were mild-
moderate asthma (36.4%), divided into
16 (80%) < 400 and 4 (20%) > 400, the
difference between the two groups was
statistically significant using chi-square.

Severity of Asthma attacks

Parameters Mild Moderate Severe Respiratory arrest
imminent

Talking in
alertness

Sentences , may
be agitated

Phrases,
usually agitated

Words, usually
agitated

Drowsy or confuse

Respiratory
rate

Increased Increased Mark increase Parodoxical

Accessory
muscle

Usually not Usually Usually Paradoxical thoraco-
abdominal movement

Wheeze Moderate , often
only end expiratory

Loud Usually Loud Absence of wheeze

Pulse / min <100 100-200 >120 Bradycardia
PEF over 80% 60-80% <60%

Discussion
Many studies suggest the relation of
eosinophils to allergy and hyper reactive
airway diseases. The increase in the
percentage of moderate-severe
asthmatic children may be because the
mild case did not reach the center and
treated as out patients. The following
are examples of some international
studies about asthma and eosinophil:
Tonnel and colleagues in their study[7]

showed the relation of neutrophils and
eosinophil increase in asthma in blood
and sputum[6]. Lemiere and
colleagues[8] discover the increase in

eosinophil in peripheral blood with the
more exposure to trigger factors ( which
support this study ). Yamada and
colleagues said that the high eosinophil
count. And Eotaxin (protein secreted in
the lung of asthmatic which is a chemo
attractant for eosinophil) the more
unstable asthma[9]. They found that
about 75% of patients were of high
eosinophil count.
Also Lilly CM and Colleagues showed
that the more unstable acute attack of
asthma the more high eotaxin and
eosinoph count[8,10]. However good
relationship of eosinophil to asthma
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eosinophil can increase by many
allergic conditions and parasitic
infestation, which can bios the study
and this, can be overcomed by selection
of defined asthmatic by proper history
and clinical finding and spirometry.

Conclusion
The increase in eosinophil count in
asthmatic patients is correlate with the
severity of attack, the more severe the
high blood eosinophil

Recommendations
1. Eosinophil count could be used to
asses asthmatic severity.
2. Correlation of clinical and lab finding
(eosinophil count) give the best
assessment by decrease the range of
error in the assessment.
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SERUM CALCIUM LEVEL IN PATIENTS WITH TYPE II
DIABETES MELLITUS

Baybeen K. Al-Selevany PhD

ABSTRACT
Background: Evidence for a disturbance of
mineral metabolism in diabetes has
accumulated since the eighties of the last
decade. Calcium ion shown to play an important
role in the biosynthesis, storage, release and
activity of insulin, in addition, to glucose
tolerance in human beings.

Objective: To examine if serum calcium level
(SCaL) is influenced in patients with type II
diabetes mellitus (type 2 DM).

Methods: The study comprised one hundred
twenty subjects of both sexes. Sixty patients of
newly diagnosed type 2 DM with a mean±SD
age of 47.6±11.6 years and 60 healthy controls
with a mean age±SD of 35.2±14.3 years. Main

outcome measures (SCaL) and serum glucose
level (SGL) in fasting blood samples.

Results: Serum calcium level and SGL were
significantly higher in newly diagnosed type 2
DM as compared to healthy non-diabetic
controls. Furthermore, there was no correlation
between SCaL and hyperglycemia in diabetic
patients.

Conclusion: Hypercalcemia may be a result of
other factors in diabetes mellitus rather than
hyperglycemia.

Key words: Type 2 diabetes mellitus, calcium, glucose,
hypercalcemia, hyperglycemia.
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1Introduction
Approximately 97% of people who have
diabetes mellitus have type II diabetes
mellitus (DM)[1]. Evidence for a
disturbance of mineral metabolism in
diabetes has accumulated since the
eighties of the last decade[2].
Extracellular calcium provides calcium
for maintenance of intracellular calcium
ion, bone mineralization, renal function,
hormone secretion, and a second
messenger affecting enzyme activity[3].
Calcium ion shown to play an important
role in the biosynthesis, storage, release
and activity of insulin. In addition to,
glucose tolerance in human beings[3-7].
Pancreatic ß-cells of the islets of
Langerhans are rich in Ca+2[4]. The role
of Ca as a mediator of insulin action
was originally proposed by Clausen et

Dept. Medical Physiology, College of
Medicine, University of Mosul, Mosul-Iraq
Address correspondence to Dr. Baybeen K.
Al-Selevany, E-mail:
gollan_phydept@yahoo.com
Received 23

rd
October 2004: Accepted 8

th

December 2004.

al[8] and Kissebah et al in the mid
seventies[9]. Although some
investigators failed to observed a
relationship between Ca and insulin
action[10-11] diverse aspects of insulin
action have been demonstrated to be
dependent upon extracellular and
cytoplasmic Ca+2[12-15].
Several studies among diabetics of both
types I and II have demonstrated
abnormalities in Ca+2 metabolism[16-18].
Also, type II DM results in altered
cellular Ca+2 regulation and transport[19].
Homeostasis of Ca+2 is disturbed in
animal models with diabetes mellitus;
nevertheless the effects of DM on Ca+2

metabolism in human are controversial.
Although some authors have found no
significant alterations, apart from
excessive urinary loss of Ca+2[20],
increased Ca+2 absorption has been
reported following oral Ca+2 loading in
type I diabetics[21] and slightly higher
levels of serum calcium have been
found in type II DM patients than in
normal subjects[2, 5, 22].
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The aim of the present study was to
examine serum calcium level in newly

diagnosed type II diabetics attending Al-
Waffa Diabetic Clinic in Mosul .

Patients & Methods
Sixty patients with newly diagnosed type
II DM of both sexes with a mean±SD
age of 47.6±11.6 years who were
attending Al-Wafa Diabetic Clinic in
Mosul during the period from September
2002-Febraury 2003, and sixty non-
diabetic healthy controls with a
mean±SD age of 35.2±14.3 years, were

included in this study. No participants
were taking any mineral supplements or
medication, during the period of the
study.
The median and range of the SCaL and
SGL in controls and type II diabetics
presented in the table 1. The proportion
of patients who had hypercalcemia was
81.7%.

Table 1: Median and range for the SCaL and SGL in healthy controls and type 2 diabetics

Parameters
(mmol / L)

Controls
n = 60

Type II diabetics
n = 60

median range median range
SCaL 2.22 1.64 - 2.71 3.08 2.21– 4.01

SGL 4.96 3.47 – 6.87 11.84 3.37 – 21.85

Venous blood samples were taken
between 8 and 10 a.m. after overnight
fast and collected into an acid-rinsed
metal-free covered glass test tube and
allowed to clot for 1-2 hours at room
temperature. After centrifugation, the
serum removed. Glucose measurement
performed immediately, while serum for
estimation of calcium level was stored at
-20 ºC in other metal free plastic test
tubes for further analysis.
Serum glucose concentration was
measured by spectrophotometric
enzymatic end point method[23]. Serum
calcium level analyzed by dye
colorimeteric method, which uses O-

cresolphthalein complexone (CPC). In
alkaline solution, CPC forms a red
chromophore with Ca+2 (24). The kit
purchased for estimation of SCaL and
SGL was from Biocon Co. (Germany).
Z-test and Pearson’s correlation
coefficient (r) used for the analysis of
the data. The accepted level of
significance was at P < 0.05.

Results
Serum calcium and serum glucose
levels were significantly higher in type II
diabetics (P< 0.001) compared with
those in healthy controls (Table 2 and
Figure 1).

Table 2: Mean±SD for SCaL in type II diabetics compared to the healthy non-diabetic controls
(data presented as mean±SD)

Variables
(mmol/L)

Control
(n = 60)

Type II diabetics
(n = 60)

SCaL 2.17±0.27 3.11±0.45**

SGL 5.17±0.85 12.62±4.33**

** Significantly different from the respective control value, p<0.001
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Figure 1: Comparison between mean values of SCaL and SGL in control subjects and type 2
diabetics.

There was no significant correlation
between SGL and SCAL (r = - 0.03, p >
0.05) in type 2 diabetics, or in healthy
controls (r = - 0.091, p > 0.05).

Discussion
The exact manner by which defective
glucose homeostasis interferes with
mineral metabolism remains
unsettled[2]. A series of reports suggest
the existence of altered Ca metabolism
in diabetes mellitus[16-18, 25].
Hypercalcemia has been reported by
several another to be present in type II
diabetics[2,5,22,26] which is in agreement
with the observation in the present
study, but in contrast with the report of
others[27-31].
Hypercalcemia occurs because of an
increased flux of Ca+2 into the
extracellular fluid compartment from the
skeleton, intestine, or kidney[23].
The assumed hypercalcemia in this
study may be due to dehydration; this is
expected in the newly diagnosed
diabetics with severe hyperglycemia[32].

Bone mineral loss is another
abnormality that recognized as a feature
of the diabetic patients. This suggests
that hypercalcemia may be as a result
of calcium loss from bone[33].
Hypercalcemia in diabetic patients is
speculated to be partly attributed to the
low level of serum albumin[5,26].
Normally about 47% of Ca+2 in the
plasma combined with plasma
proteins[34].
The tendency of hypercalcemia
observed in diabetic patients could be
also due to the decreasing renal tubular
reabsorption[2,5], and increasing
intestinal absorption of calcium[24]. Such
inhibition of tubular reabsorption could
be caused by hyperglycemia per se[35-36]

or by some other direct action of
abnormal glucose homeostasis on the
renal tubules. The definitive mechanism
is still unknown.
Many interactions occur between Ca+2

and insulin metabolism. Calcium ion
shown to be associated with the
conversion of pro-insulin into insulin or
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glucose tolerance in human beings and
numerous laboratory animals[3-5,7]. This
suggests that hypercalcemia may be a
result of insulin resistance[3, 6].
The other probable causes of
hypercalcemia may include primary
hyperparathyroidism which is a common
disorder resulting from increased
secretion of parathyroid hormone from
parathyroid adenomas, carcinomas or
hyperplasia.
Parathyroid hyperplasia may be
associated with other inherited
endocrine disorders (multiple endocrine
neoplasia 1 and IIa). Multiple endocrine
neoplasia; type I (MENI) which also
called wermer's syndrome, this disorder
includes tumor or hyperplasia of
parathyroid, pituitary, and non- β cells of
pancreas.
Hypercalcemia secondary to
malignancy is relatively common and
occurs in 10 to 20 of patients with
cancer. The degree of hypercalcemia is
worse with malignant disease (often
greater than 3.5mmol/L) than with
hyperparathyroidism (serum calcium
less than 3.5 mmol /L[37,38].
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CONGENITAL HYPOTHYROIDISM IN AL-KADHIYMIA
TEACHING HOSPITAL, BAGHDAD-IRAQ

Nasheit A. Nasheit1 CABP, Husam Al-alwani1 CBAP, Iman S. Mahmoud2

Abstract
Background: Congenital hypothyroidism is one of
the most encountered endocrine diseases in
childhood and the importance of this diagnosis is
because early and adequate treatment prevents
developmental retardation and other squeal of the
condition.

Objective: Looking for the congenital
hyperthyroidism in Iraqi children.

Methods: A retrospective study involved 40
children who were attended Pediatric Endocrine
and diabetic Clinic for children in Al-Kadhiymia
Teaching Hospital, College of Medicine, Al-
Nahrain University Baghdad, Iraq, over period
from Jan 1993-Jan 2003 .

Results: Of the 40 patients, 24 were female and
16 male. Female to male ratio 1.5:1.A history of
parental consanguinity was positive in 36(80%) of
the patients and 25(62.5%) had family history of
hypothyroidism, and 24(60%) of the patients were

from urban area 16(40%) from rural area west to
Baghdad. Ten children (25%) detected in first
month of life, 15(37.5%) in first 3 months and
25(62.5%) within the first 6 months. Seven
patients had aplasia of thyroid gland, five had
ectopia,and 8 had thyroid in normal position .
Developmental assessment performed on all
patients, also clinical manifestation in 20 patients
diagnosed before 6 months of life.

Conclusion: Although we do not know much
about the overall prevalence of congenital
hypothyroidism in Iraq, the first observation to
make is that it is not a rare disease in this country.
A genetic explanation suggested by the
involvement of multiple siblings and the high rate
of consanguinity in this population.

Key Words: Congenital hypothyroidism, Retrospective
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1Introduction
Congenital hypothyroidism (CH) results
from deficient production of thyroid
hormone or defect in thyroid hormone
receptor activity. Congenital causes of
hypothyroidism may be sporadic or
familial, goitrous or non-goitrous. In many
cases the deficiency of the thyroid
hormone is sever and symptoms develop
in early weeks of life, in others lesser
degree of deficiency occur or
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manifestations may be delayed for
months[1].
Early treatment of CH particularly within
first 3 months of life usually results in
normal psychomotor development since
the mass neonatal thyroid screening
programmes have been introduced in
many industrialized countries aiming at
prevention of mental retardation by early
diagnosis of CH and prompt thyroid
replacement therapy[2,3]. However, in
most of the developing countries the
diagnosis of CH still based on clinical
grounds. This may results in a delay in
the diagnosis and the initiation of thyroid
replacement therapy with consequent
mental retardation.
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Patients & Methods
This retrospective study included children
who were attended Pediatric Endocrine
and Diabetes Clinic in Al-Kadhiymia
Teaching Hospital, Baghdad-Iraq, over
period of 10 years from Jan. 1993-Jan.
2003. They were clinically diagnosed as
having CH. Data recorded includes sex,
age ,residency, parental consanguinity,
family history of thyroid disease,
pregnancy history, place of birth,
postnatal fallow up, clinical manifestation,
age at diagnosis and treatment, and
assessment of mental development by
Stanford-Binet scale.
Diagnosis of CH was confirmed by thyroid
function tests (T4, T3, TSH and TC99M
thyroid scan), the values considered
according to the age (some investigation
performed out side Iraq Perchlorate
discharge test). Skeletal maturity was
assessed by X-ray of the knee for infants
and other joints for older children. Thyroid
function tests made by
radioimmunoassay methods using
commercially available kits.

Results
Forty Patients with CH, Twenty-four
(60%) from urban area and 16(40%) from

rural area west to Baghdad. The female
to male (24/16) ratio was 1.5:1.
A history of parental consanguinity was
positive in 36(80%) of the patients and
25(62.5%) had family history of thyroid
disease. In seven families, multiple
siblings affected and in none of the
patients was maternal history of ingestion
of any medication during pregnancy.
Eleven children (27.5%) were detected in
first month of life, at age from 1-3 months
6 (15%) and at age 4-6 months 5(12.5%),
at age 7-12 months 3(705%), and nine
(22.5%) at age from1-3 years and six
(15%) were diagnosed after age of 3
years (Table 1).
TC-99M thyroid scan was performed for
20 patients, seven had no thyroid gland
(aplasia), five had ectopia and 8 had
thyroid gland in normal position (Table 1).
The mean period of fallow up was 2.1
year (range 6 months- 5.5 year).
Development assessment performed on
all patients: Ten (25%) had moderately
severe mental retardation (IQ more than
50), Sixteen children (40%) achieved
normal psychomotor development and 14
patients (35%) had mild mental
retardation (IQ 50-75; Table-1).

Table 1: Ages at diagnosis, Sex and the development outcome

Age of
diagnosis

No. %

Development outcome Findings on (TC-99M)scan of the thyroid
gland
N = 20

Normal Mild mental
retardation
(IQ 50-75)

Moderatly
sever mental
retardation

(IQ<50)

Normal
position

Ectopic
gland

Aplosia

< 1 month
1-3 months
4-6 months
7-12 months

1-3 years
>3 years

11
6
5
3
9
6

27.5
15

12.5
7.5
22.5
15

8
4
3
2
4
-

3
2
1
1
3
1

-
-
1
-
2
5

1
1
-
2
2
-

1
1
1
-
-
1

2
2
2
1
1
2

Total 40 100
21

(52.5%)
11

(27.5%)
8

(20%)
6

(30%)
4

(20%)
10

(50%)
40 (100%) 20
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The clinical manifestation in 20 patients
with congenital hypothyroidism diagnosed
before 6 months (Table-2).

Table 2: Clinical manifestation in 22 patients
with congenital hypothyroidism diagnosed

before the age of 6 months

Manifestations No. %

Coarse faces
Delayed bone maturation

Constipation
Neonatal Jaundice

Umbilical hernia
Hoarse cry

Large anterior fontanel
Hypothermia
Macroglossia
Skin mottling

18
16
15
12
11
8
8
6
6
3

81.8
72.7
68.2
54.5
50

36.3
36.3
27.2
27.2
13.6

Discussion
Neonatal screening programmes for
congenital hypothyroidism have revealed
a variable incidence. In Iraq the incidence
is not Known, but in USA and other
Countries (1/2500)[1,4,5].
Although we do not know much about the
overall prevalence of CH in Iraq, the first
observation to be made is that this is not
a rare disease in this country.
Congenital hypothyroidism can be due to
absent or hypo plastic gland 35%, an
ectopic gland 43%, or inborn error of
metabolism of thyroid hormone 22% 6,
while in our series the percentage of
ectopic gland is 20%, aplasia is 50% and
normal position 30%. Determination of
the cause of CH has genetic,
epidemiological and prognostic
importance[7,8]. The overall sex
distributions showed the same pattern of
female predominance reported
elsewhere[1,9,10], while there was even sex
distribution in infants with thyroid aplasia
or ectopia presented in the first 6 months
of life, similar to the experience of Daoud
et al[9]. The most frequent initial clinical

manifestation in 22 patients presented in
the first months of life was coarse facial
features, constipation, prolonged
neonatal jaundice, umbilical hernia and
delayed skeletal maturation (Table-2)
which is similar to those reported by
Smith[6,12]

, while in older age group the
main reason for referral was psychomotor
retardation, constipation and short
stature. Though many of these features
are rather non-specific, it is important to
notice that most of the hypothyroid infants
had several of these features at a time.
Forty-two percent of our patients detected
in the first 3 months (62.5%) in the first
year. These results are similar to those
reported by others[11,12].
Children with thyroid gland aplasia or
ectopia might present early in life. Nine
out of eleven of our patients with either
thyroid aplasia or ectopia presented
within the first 6 months of life.
Among 21 children who achieved normal
mental and motor development, Thirteen
received thyroid replacement therapy
within the first 6 months of life, and seven
of the eight patients with moderately
sever mental retardation were diagnosed
and received therapy after the age of 1
year(Table-1). This demonstrates the
favorable effect of early treatment, which
has been confirmed by recent prospective
studies in children with CH detected by
neonatal thyroid screening[13].

Conclusion
These results demonstrate that CH is not
uncommon disease, which is probably
due to high rate of consanguinity among
our population, and many thyroid
investigation if needed are necessary to
identify the cause of CH, which has
genetic, epidemiology and prognostic
importance.
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Recommendation
Because of the sequelae of untreated CH
are so sever and because the benefits of
early treatment have been well-
documented eight or national screening
programme should keep in consideration
the characteristic of neonatal practice in
Iraq to achieve the maximum diagnostic
benefits.
General practitioners and pediatricians
should be aware of this disease and treat
such patients early enough to minimize
the unwanted sequaelae.
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RESPIRATORY DYSFUNCTION IN PATIENTS WITH
MYASTHENIA GRAVIS

Abdul-Kareem A.M.1 FRCP, Sajid I.K. Al-Hussaini2 FICMS

Abstract
Background: Myasthenia Gravis, a
neuromuscular disorder causing skeletal muscle
weakness involving respiratory muscles which
some times sever enough to need assisted
respiration. Approximately 30% of patients with
MG develop some degree of respiratory
weakness, mysthenic crisis most often
precipitated by systemic infection (40%),
thymoma (30%) and aspiration pneumonitis
(10%).

Objectives: To evaluate respiratory function
status with MG and to determine the triggering
factors for respiratory dysfunction and effect of
thymectomy.

Method: 50 consecutive cases of MG, 33
females and 17 males with an age range
between 16–60 years old, 29 of them underwent
thymectomy.

The study was done throughout the period
October 1999 to June 2001 in Al-Kadhiymia
Teaching Hospital.

Results: 46% of patients show respiratory
muscles involvement. 47.82% of cases show
respiratory involvement in the first 4 years.
68.9% of thymectomized patients show no
respiratory muscles involvement while 66.7% of
non-thymectomized show respiratory muscles
involvement. Infection is the highest triggering
factor (39%).

Conclusion: Respiratory dysfunction seems to
develop in the first 4 years of the disease
course. The incidence of respiratory dysfunction
is less frequent in thymectomized patients.
Infection is the main triggering factor.

Keywords: Myasthenia Gravis, Neuromuscular,
Thymectomy, Respiratory failure

Iraqi J Med Sci, 2005; Vol. 4 (1): 93-98

1Introduction
Myasthenia Gravis (MG) is a
neuromuscular disorder characterized
by fluctuating weakness and easy
fatigability of the skeletal muscles that
resolves with rest[1]. It is an autoimmune
disorder of neuromuscular transmission
in which antibodies of IgG class reduce
the functional status of acetylcholine
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receptors at the neuromuscular
junction[2].
Myasthenic crisis defined as a marked
clinical worsening of mysthenic
weakness of the intercostals and
diaphragmatic muscles leading to
respiratory failure that requires
intubations and mechanical
ventilation[1,3-6].
Approximately 30% of all patients with
MG develop some degree of respiratory
weakness. 15-20% will experience at
least one crisis; one third of the patients
who survive their first crisis will later
experience a second one[4].
Myasthenic crisis tends to occur early in
the course of the disease. The median
interval from onset of the myasthenia
gravis to the first crisis is 8 months with
almost 75% of cases occurring within



MG and respiratory dysfunction …. Al-Sheikhly & Al-Hussaini

Iraqi Journal of Medical Sciences 94

the first 2 years of the disease onset
and rarely a respiratory distress is the
first manifestation of myasthenia
gravis[2-4,6]. Patients are often
asymptomatic from the respiratory
symptoms point of view in the early
stages but as weakness progresses
(VC< 30 ml/kg) atelactasis, reduced
lung compliance, ventilation perfusion
mismatch and hypoxia develop[4].
Respiratory crisis is mediated through
two mechanisms of equal importance,
respiratory muscles weakness and
oropharyngeal weakness which leads to
aspiration, infection and inability to clear
airway passages[4,5]. Myasthenic crisis
is most often precipitated by infection
(40%), thymoma (30%), aspiration
pneumanitis (10%), change of
medications (8%) and spontaneous
exacerbation (no risk factor) (30%).
Myasthenic crisis can be avoided in
many patients through
immunosupression and thymectomy[4].
Pulmonary function tests (PFT) provide
objective standardized measurements
for assessing the presence and severity
of respiratory dysfunction. The most
common measurements of lung function
through pulmonary function test are the
ventilatory capacities (FVC, FEV1, and
VC)[7,8).
In MG the respiratory muscles
involvement results in restrictive pattern
of defect on PFTs[4,6-8]. The best,
simplest and most reliable way to
evaluate respiratory functions in patients
with MG is frequent measurement of
VC[9,10].
Normal VC value is 60-70 ml/kg,
Patients below these values should be
monitored and treated aggressively.
Vital capacity of 15ml/kg (~ 1 litter) is
generally considered the level of which
intubations is needed[4,6-8,10].

Aims of the study
1. To evaluate respiratory function
depending on PFTs (VC) to recognize
the cases where respiratory muscles
are involved.
2. The relationship between respiratory
dysfunction in patient with MG with
onset of clinical presentation of
respiratory dysfunction, thymectomy
and the aggravating factors.

Patients & Methods
A prospective cohort clinical study;
evaluation of fifty patients with MG, 33
females and 17 males with an age
range between 16-60 years, 29 of them
underwent thymectomy; throughout the
period from October 1999 to June 2001
at Al-Kadhiymia Teaching Hospital
The diagnosis of MG is secured through
clinical, tensilon test and
neurophysiological assessments. Other
investigations that were needed for the
study, PFTs, TFT, CT scan or MRI of
the chest, Chest X-ray, X-ray of the
sinuses, CBP and ESR, vasculitic
screening tests and other basic
hematological tests
In this study, patients were classified
according to their vital capacity into
three groups: first, those patients with
absent pulmonary function abnormality
(VC > 80%), no ventilatory complaint.
Second, those patients with mild to
moderate impairment in pulmonary
function test (V.C. 60-80%) of its
predicted value, (V.C. 15-30 ml/kg), in
which patients tend to have a low tidal
volume and breath faster than healthy
persons (RR 25-30 / minute). Third,
those patients with severe pulmonary
function tests impairment (VC <60%) of
its predicted value, (VC <15 ml/kg), with
RR >35/minute clinically[4,6,7,11, 12].
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Results

Table 1: Percentage of Respiratory muscles involvement in M.G. patients depending on vital
capacity

All patients with M.G. VC> 80%
Absent

VC 60-80%
Mild -Moderate

VC <60%
Sever

Total

Without respiratory muscles
involvement

With respiratory muscles involvement

27

0

0

16 (32%)

0

7 (14%)

27 (54%)

23 (46%)
Percentage of patient without respiratory muscles involvement =54%
Percentage of patient with respiratory muscles involvement = 46%

Table 2: Time of onset of respiratory muscles involvement in relation to the time of onset of
the disease

MG patients with respiratory
muscles involvement

Presenting (respiratory
failure)

1-2 years 3-4
years

>5 years

23 2
8.7%

11
47.82%

8
34.78 %

2
8.7 %

The onset of respiratory muscles
involvement in relation to the time of
onset of the disease is more frequent in

the first four years and rare after five
years or as a presenting clinical feature
(R.F.).

Table 3: Respiratory muscles involvement in relation to thymectomy

All patients with M.G. Thymectomized Non thymectomized Total
No. (%) No. (%)

Without respiratory muscles
involvement

With respiratory muscles involvement

20

9

(68.9 %)

(31.1%)

7

14

(33.3 %)

(66.7%)

27

23
Total 29 21 50

Most M.G. patients with respiratory
muscles involvement were not
thymectomized, while most patients

without respiratory muscles involvement
are thymectomized.

Table 4: Respiratory muscles involvement in relation to aggravating factors

All patients
with

respiratory
muscles

involvement

No. Infection Pregnancy Surgery
and stress

Drugs Exercise Mixed Total

UR LR Others 1 2 3

Mild
Moderate

Severe
Total

6
10
7
23

1
2
2
5

0
1
2
3

1
0
0
1

1
0
1
2

0
1
0
1

0
0
0
0

0
1
0
1

1
*

0
0
1

2
1
0
3

0
4**
2***

6

6
10
7

23
Total 23 9 3 1 1 3 6 23

*Steroid induced, ** Infection & exercise, *** Infection & surgery.
Infection > Exercise & Pregnancy > Drugs, stress & surgery.

Discussion
In this study, 46% of the cases showed
respiratory muscles involvement
(respiratory dysfunction) which is more

in contrast with other studies: Younger
(1997) 16%[13], Thomas et al (1997)
30%[14], Fink (1993) 30%[15], Michael et
al (1981) 16%[16].
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This higher percentage of involvement
in this study is due to, firstly delay in
diagnosis and treatment of the disease
itself, which leads to a more progression
of the disease pathology and thus
possibility of involvement of respiratory
muscles, and secondly frequent
infections in our patients, which is one
of the main aggravating factors for
myasthenic crisis.
This study shows that the onset of
respiratory muscles involvement is more
frequent at the first two years in the
course of illness (47.82%), and less
frequent at the (3-4) years of the course
(34.78%) and rare to occur after 5 years
of the disease course (8.7%) or as a
presenting feature (acute respiratory
failure) (8.7%) which agree with other
studies[14,17].
This high incidence of respiratory
dysfunction in the first four years of the
disease course is due to many factors
which include: firstly the progression of
the disease is more in the first three
years, secondly most of the patients are
not thymectomized at that time, and if
they underwent thymectomy they may
not get the full benefit of that operation
early.
While low incidence of respiratory
dysfunction after five years of the
disease course is that, rarely the
disease progress after five years and
most cases are stabilized and in
stationary state, and most patients are
diagnosed and treated properly and
were thymectomized and had the full
benefit of it.
The present study shows that most
patients with respiratory muscles
involvement (66.7%) are not
thymectomized, while most patients
without respiratory muscles involvement
(68.9%) were thymectomized which
means that thymectomy is one of the
protective measures against the
development of respiratory dysfunction
which agree with study done by
Stephan (1997)[4] who said that

thymectomy is a protective measure to
avoid myasthenic crisis. In addition, this
is in agreement with other studies about
benefit of thymectomy in achieving
remission[18,19,20,21,22,23].
In addition, this study shows that
infection is the main frequent
aggravating factor for respiratory
muscles involvement that includes
upper respiratory tract infections, urinary
tract infections and other infections for
milder cases. URTI and LRTI like
sinusitis and pneumonia are the main
aggravating factors for moderate and
severe cases. Some patients have
mixed types of aggravating factors like
infection, pregnancy and exercise.
Pregnancy (1st and 2nd trimester) was
less frequent precipitating factor while
drug induced, stress and surgery were
the least frequent precipitating factors
for respiratory dysfunction which agree
with other studies[1,3,14,16,24-27].
The pregnancy plays an important rule
in the aggravation of myasthenic
weakness and inducing myasthenic
crisis especially in the first and second
trimesters which is due to, frequent
emesis during pregnancy which
interferes with absorption of oral
medications as drug treatment of
myasthenia gravis. It also leads to
hypokalemia which can aggravate
myasthenic weakness, and the large
uterus elevates the maternal diaphragm
resulting in relative hypoventilation of
the lower portions of the lungs, and
lastly, expanded plasma volume and
increased renal clearance may require
that AchE medications be adjusted
during pregnancy[28].

Conclusions
1. The vital capacity as a part of PFTs is
a simple test that can give a reliable
idea about respiratory muscles
involvement in patients with myasthenia
gravis.
2. The respiratory dysfunction seems to
develop early in the first years of the
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course of the illness, while it is less
frequent after five years of the course of
the illness and rarely as a presenting
feature (acute respiratory failure).
3. The incidence of respiratory
dysfunction is less frequent in
thymectomized patients compared to
non thymectomized patients.
4. Infection is the main aggravating
factor for the development of respiratory
dysfunction followed by pregnancy,
exercise, surgery and stress factors in
sequence.

Recommendations
1. Patients with moderate or severe
respiratory dysfunction should be kept
under monitoring in RCU with frequent
vital capacity assessment.
2. MG should be considered as
differential diagnosis in patient with
acute respiratory failure.
3. Thymectomy should be done as early
as possible as one of the protective
measures to prevent the occurrence of
respiratory dysfunction.
4. Search and treatment of infection is
essential as immunocompromised
patients to prevent myasthenic crisis.
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FEMALE HYPERPROLACTINEMIA: ANALYSIS OF
PRESENTATION AND DIAGNOSTIC EVALUATION. IS

PITUITARY MAGNETIC RESONANCE IMAGING ALWAYS
INDICATED?

Sahar L. Halabia1 CABOG, Ayad Sh. Salih2 DMRD

Abstract
Background: Hyperprolactinemia (HPRL) is the
most common endocrine disorder of the
hypothalamic-pituitary-ovarian axis. The most
important and common cause is pituitary tumor.

Objectives: 1. Analysis of the presenting
features. 2. Role of MRI in the diagnostic
evaluation of HPRL. 3. MRI measurements and
correlation between MRI findings and serum
prolactin concentration (PRL) in Iraqi women. 4.
Literature review and work-up for HPRL.

Method: clinical assessment, basal PRL and
pituitary and cranium MRI performed in a case-
series study for 82 Iraqi HPRL female patients
attending gynecologic clinic after excluding
secondary HPRL.

Results: sub-fertility, galactorrhoea and
menstrual irregularities were the commonest
features. MRI abnormalities found in 41.46% of
the patients. 88.24% were pituitary
abnormalities. Their PRL was significantly
higher than those with idiopathic HPRL

(p=0.03). Right pituitary adenomas were more
common than the left. The pituitary gland
occupied 81.73% of the sella turcica in case of
pituitary hyperplasia. There was no significant
correlation between adenoma size and PRL
(p=077), while there was significant positive
correlation between pituitary and sella areas in
those with normal MRI (p=0.007) as well as
those with pituitary hyperplasia (p=0.04).

Conclusion: PRL of 18.5ng/ml considered as
the cut-off value to perform high-resolution
pituitary and cranium MRI. Primary pituitary
hyperplasia may carry a risk of parasellar
extension during pregnancy. There is positive
correlation between pituitary and sella turcica
sizes. MRI considered as the gold-standard
imaging method for the pituitary while sella X-
ray should be abandoned.

Key words: Hyperprolactinemia, Pituitary adenoma, Pituitary
hyperplasia, MR imaging, MR measurement, Iraqi

Iraqi J Med Sci, 2005; Vol. 4 (1): 99-110

1Introduction
Hyperprolactinemia (HPRL) is the most
common endocrine disorder of the
hypothalamic-pituitary-ovarian axis,
occurring mostly in women, with a
prevalence of 0.4-0.5% in unselected
normal adult population to as high as 9-
17% in women with reproductive
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disorders[1,2]. Hyperprolactinemia
defined as serum prolactin (PRL) level
above the normal range. This is
considered as > 19 ng/ml[3], > 20-25
ng/ml[4,5] or > 30ng/ml[6].There is great
deal of variability between laboratories
in their analytic methods and ranges of
normal. Unselected autopsy studies had
shown pituitary tumors in 1.5-26.7%.
Magnetic resonance imaging (MRI)
signs of pituitary tumor found in 10% of
normal population. However, clinically
significant pituitary tumors affect the
health of 8.2-20/100000 people[2, 3, 6-8].
The causes of HPRL fall into five
categories:
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First: Pituitary causes classified to:
Tumors secreting intact hormones that
result in clinical syndromes of hormones
hypersecretion. These tumors may
secrete either pure hormones as PRL
(termed prolactinoma which constitute
40% of pituitary tumors), growth
hormone (GH), adrenocorticotrophic
hormone (ACTH) or thyroid stimulating
hormone (TSH) or may be mixed which
express more than one hormone; Non-
functioning tumors (non-secreting
adenoma NSA) form 25-39% of pituitary
tumors. They do not cause clinical
syndromes of hormone hypersecretion
but indeed produce either silent
glycoprotein hormones or their subunits.
They may present with functional HPRL.
The cause of pituitary tumors is
unknown and is not inheritable[8];
Pituitary hyperplasia i.e. global pituitary
enlargement which is either primary or
secondary to puberty, pregnancy,
primary hypothyroidism with secondary
HPRL, hypothalamic tumors as GH
releasing hormone-secreting tumors or
mental depression[3]. Pituitary
incidentoloma represented 12% of
pituitary tumors. It means incidentally
discovered pituitary mass during
imaging performed to evaluate
conditions not linked to pituitary
disease[3, 7, 9].

Second: Non-pituitary sellar and
parasella lesions with functional HPRL:
Structural lesions as empty sella,
intrasellar cyst, tumours as
craniopharangioma, germinoma,
meningioma , chordoma, astrocytoma,
lymphoma, metastatic tumors, glioma
and vascular abnormalities as
aneurysm; Non-structural lesions as
sarcoidosis, cranial irradiation, stalk
resection, lymphocytic
hypophysitis[1,3,4,10].

Third: Secondary HPRL to renal
impairment, liver cirrhosis, primary
hypothyroidism, lesions in dermatomes

T 3-5 & mammary line, spinal cord
tumors, seizures, ectopic PRL
production by malignant lesion as
bronchogenic carcinoma and PRL-
enhancing drugs[1,10,11].

Fourth: Physiological HPRL in
response to stress, sleep, food intake,
sexual activity and nipple stimulation as
well as in pregnancy and lactation. PRL
is secreted in pulses every 20 minutes
with a diurnal rhythm[1, 4, 10, 12].

Fifth: Lastly idiopathic HPRL in 32.8-
61%, when no underlying cause is
found[4,13,14].

The commonest features of HPRL are
menstrual irregularity, galactorrhoea,
infertility, pregnancy loss, loss of libido,
acne and hirsutism, headaches and
osteopenia. It is important to consider
HPRL and pituitary adenoma in an
expanded range of clinical situations.
Baird's in his recent study[15] adds other
troublesome complaints as physical and
mental fatigue, mood disorder, sleep
problem, unexplained pain, emotional
behavior dysfunction and decline in
sexual function.
HPRL alters the pattern of hypothalamic
catecholamines and so suppresses
pulsatile secretion of gonadotrophin
releasing hormone thus blocking
follicular stimulating (FSH) and
leutinizing hormones (LH) by blunted or
no response to estradiol. In addition,
PRL inhibits gonadotrophin effect at
ovarian level. There is hypoestrogenism
and chronic hyperandrogenism[2,10].The
increased mean intracellular pressure
(MISP) contributes to the development
of headaches even in those with
microadenomas[16].
However, our understanding of HPRL
has improved greatly since the
availability of finer diagnostic imaging.
MRI now regarded as the pituitary
imaging method of choice that provides
the most detailed information and
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suggests pathological diagnosis, tumor
vascularity and invasiveness to
surroundings. It can be used during
pregnancy and can be repeated.It has
no ionizing radiation like computed
tomogram (CT) which also provides less
precise information[6], although tissue
calcifications are better detected by
CT[17]. Nevertheless, even MRI may
have pit-falls i.e. false-positive results
due to normal anatomic variations or
imaging artifacts[7]. For pituitary and
cranium, imaging the trend now is to
use the high resolution MRI with
dynamic contrast enhancement[3, 17].
The primary treatment of prolactinomas
whether micro- or macro-adenomas and
for idiopathic HPRL is medical therapy
when indicated, while surgery is the first
treatment for the non-PRL secreting and
non-secreting pituitary adenoma as well
as for the sellar and parasellar
tumors[3,4].
Differentiation between prolactinomas
and the other tumors is possible by
immunohistochemistry study of the
specimen after surgery. Since few
prolactinoma patients are now
submitted to surgery, dynamic tests of
PRL in HPRL patients are useful in
suggesting a pathological diagnosis of
pituitary adenomas.
Dopamine antagonists domperidone[17],
metoclopramide or perphenazine[2]

stimulation tests give blunted PRL
response in prolactinoma i.e. PRL
30/PRL 0<3 in comparison to PRL
response of ≥3 in functional HPRL
secondary to the other tumors. The
blunted PRL increment of less than 30%
after thyrotropin releasing hormone
(TRH) stimulation test is typical of
macroprolactinoma and excludes other
pituitary adenoma, but the cut-off not yet
established for microadenoma[3].
In prolactinoma when dopamine
agonists are used as bromocriptine
suppression test there is decrease of
serum PRL by 70%[18].

Macroprolactin, a PRL aggregate with
high molecular weight 150-170 Kda is
active in vitro but has no or low
biological activity in vivo. It is
indistinguishable from the low molecular
active PRL by routine assay but by
special tests as chromatography and
others[7,19,20]. Macroprolactinemia is
present in 8-46% of HPRL. It found that
78-78.9% of those with
macroprolactinemia had normal MRI[6,20]

while the others have pituitary lesions.
Because MRI is expensive some
studies[17,21] suggest the dynamic tests
of PRL and macroprolactin assay in
HPRL to be done first and then to select
those who need the MRI. While others
studies[2,4,6,19,20] concluded that pituitary
imaging is necessary in the diagnostic
evaluation of HPRL.
The aims of the study of female:
1. Analysis of the presenting features.
2. Role of MRI in diagnosing the cause
of HPRL with comparison to X-ray of
pituitary fossa.
3. MRI measurements and correlation
between MRI findings and PRL in Iraqi
women.
4. Literature review and work-up for
HPRL

Methods
This case-series study included 172
consecutive Iraqi women with PRL
concentration higher than 14ng/ml, who
were non-pregnant, non-lactating and
not on hormonal contraception attending
Al-Kadhmyia Teaching Hospital and
private gynecologic and infertility clinics
during the period from 1 June 2001
through the fifteenth of March 2003.
For all of them a second basal PRL
assay in standardized conditions was
performed. A fasting morning specimen
drawn after suspending any sexual
activity and nipple stimulation for at
least four days. In spontaneously
menstruating women, the sample drawn
on the second or third day of the cycle.
While in amenorrheic women,
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pregnancy excluded by clinical
assessment and pregnancy test before
sampling. These measures were to
reduce potential confounding
physiological factors.
During medical history and examination,
we looked for: PRL enhancing drugs,
mammary line skin lesion or irritation at
dermatomes T3-T5, features of renal,
liver and thyroid dysfunction. For all the
120 patients with persistent HPRL,
screening with blood urea, serum
thyroxine and TSH performed.
Fifty-two women (30.23%) were found
to have transient HPRL with the basal
PRL ≤14ng/ml while the first PRL
concentration mean was 16.67±1.38
(range 14.2-24ng/ml). Twenty-six
patients(15.12%) were found to have
possible secondary HPRL including: 14
(8.14%) with pharmacological HPRL
using amitriptyline HCL,
alphamethyldopa, digoxin, cortisteroid,
danazol, diphenhydramine or
cimetidine; 11(6.39%) had mammary
line skin lesion or irritation (one herpes
zoster, 3 breast pruritus and 7 used
local methods for breast hair removal);
one with high blood urea (70 mg/dl).
None had chronic liver disease or
primary hypothyroidism.
Those 26 patients with secondary HPRL
with PRL concentration mean 19.2±2.01
range 14.5-29.3 ng/ml not presented in
this study. Another 12 patients (6.98%)
excluded from the study because they
did not attend for the MRI. The
remaining 82 women (47.67%) were the
study group with HPRL (basal
PRL>14ng/ml) who did not have any of
the above factors and for whom pituitary
and cranium MRI was performed. For
the first thirteen patients lateral view X-
ray of the pituitary fossa in addition to
the MRI performed during the era when
the MRI newly introduced to practice in
this hospital. Then sella X-ray
abandoned.
For the study group, detailed history and
examination performed regarding

symptoms possibility related to HPRL as
menstrual irregularity, galactorrhoea,
breast pain, sub-fertility with ovulatory
factor, abortion, acne and hirsutism,
dyspareunia and loss of libido. Also
features of mass affect including
headaches, visual symptoms, cranial
neuropathies as third and sixth nerve
palsy and cerebrospinal fluid (CSF)
rhinorrhoea.
Clinical features of excess or deficiency
of GH, ACTH and TSH looked for. Full
ophthalmologic examination including
visual field campimetry using Goldmann
perimetry was requested for 50 patients
desiring pregnancy as a base line, also
for 5 patients with symptoms of mass
effect and 5 with pituitary
macroadenoma on MRI for whom
neurosurgical opinion was also
requested. Enquiry about previous brain
trauma, postpartum hemorrhage and
birth asphyxia made for those found to
have empty sella on MRI.

Prolactin assay: PRL measured by
immunoradiometric assay (IRMA,
reference value for adult females 3.6-14
ng/ml; ImmunoTech, Bechman Coulter
Company) with a sensitivity of 0.5 ng/ml,
intra-assay and inter-assay variation
were ≤2.8 and ≤ 8% respectively.

High Resolution Dynamic Contrast
MRI Examination: MRI study was
performed on 1.5 Tesla superconductive
system (philips Gyroscan NTCS) with
the use of dedicated phase array head
coil. The used protocol included whole
brain scan as survey by using T2 Turbo-
spin-echo (Tse) axial and then
dedicated scanning of: 1-The
pituitary gland: Coronal and Sagittal
planes T1 weighted Se, repetition time
(TR) 625, echo time (TE) 13, slice
thickness (SL) 1.5mm, 256x256 matrix,
field of view(FOV) 180mm, number of
excitation (NEX) 4 and intersection gap
0.3mm. 2-Coronal T2 weighted
Tse, TR 6772, TE 150, SL 2mm, matrix
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256x256, FOV 200 and NEX 4. 3-
Dynamic contrast study on T1 coronal
study after administration of 0.1
mmol/kg body weight gadolinium
diethylene triamine pentaacetic acid
(Gd-DTPA) intravenously.

MRI Assessment: Sella turcica: size,
antero-posterior (AP) diameter and
height (HT) on sagittal view, the U-
shaped configuration, walls and
borders. Pituitary: position in the sella,
the bean shaped configuration, superior
border, size, AP diameter and HT on
sagittal views, pituitary homogenisity
before and after contrast enhancement,
any circumscribed hypo- or hyper-
intense area and dynamic sequence for
any time differential in the enhancement
of different pituitary areas.
Infundibulum (pituitary stalk): position
and size. Optic chiasma: position, size
and symmetry. Suprasella CSF spaces:
symmetry and constriction. Cavernous
sinus: symmetry, size and infiltration.
Internal carotid arteries: symmetry, size,
narrowing or expansion. Neurocranium:
temporal lobe, hypothalamus and floor
of third ventricle. Sphenoid sinus:
margins especially the roof and
pneumotization.
Diagnosis of pituitary adenoma and
hyperplasia and the SIPAP classification
as a grading system for extension was
according to the imaging characteristics
demonstrated in Ref. 3, 11, 22.23. In
this study pituitary hyperplasia was
diagnosed when both pituitary sagittal
diameters AP and HT were >10mm and
>8mm respectively with generalized

pituitary heterogeneity with or without
enhancement.

Statistical Analysis
Analysis of data was with the personal
computer Microsoft Excel program.
Results presented as frequencies. Mean
and standard error of the mean
(M±SEM) was calculated. Student t-test
and ANOVA used as tests of
significance taking p≤0.05 as significant
value. Degree of association assessed
by correlation coefficient r and linear
regression analysis. Sensitivity,
specificity and accuracy were calculated
using the contingency two-by-two table.

Results
The results of the study group i.e. the 82
patients with HPRL who consulted the
gynecologic clinics, for whom pituitary
and cranium MRI was performed were
presented.

Patients' characteristics: The results
presented as M±SEM and (Min-Max).
Age (year) =31.37±0.96 (16-52); weight
(kg) =69.93±1.78 (45-105); 10 (17.5%)
were obese with BMI>30kg/m2; 12
(15%) were unmarried; gravidity mean
1.42±0.25 (0-8); parity mean 0.93 (0-7);
number of abortions mean 1.74±0.31 (1-
6); primary sub-fertility duration (year)
4.83±1.01 (0.9-24); secondary sub-
fertility duration (year) 4.82±0.92 (1-16).

Clinical features: The 82 patients had
one or more of the features presented in
Table 1. Their mean PRL was
39.64±2.47 (16.6-168).
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Table 1: Frequencies of clinical features and PRL concentrations of the 82 HPRL patients

Features Total 82 patients* PRL ng/ml
Number % mean±SEM Min-max

Sub-fertility
§

1ry
2ndary

Galactorrhoea
Menstrual abnormality

Abortion
§

Hirsutism/Acne
Breast pain
Headache

Visual symptoms
Dyspareunia/loss of libido

50 (43)
32 (27)
18 (16)
38 (4)
31 (19)
19 (2)
14 (3)
9 (3)
3 (0)
2 (0)

0

71.43 (61.43)
45.71 (38.57)
25.71 (22.86)
46.34 (4.88)
37.8 (23.17)
27.14 (2.85)
17.07 (3.66)
10.98 (3.66)

3.66 (0)
2.44 (0)

0

39±2.52
39.82±3.22
37.54±4.13
41.6±4.48
45.47±5.19
43.29±7.62
37.31±4.26
40.69±5.63
73.63±47.19
96.4±71.6

19.6-118
19.6-110
25.6-95
18.5-168
22.6-168
22.6-168
22.6-84.6
28-78.7
24.8-168
24.8-168

*within parenthesis are the patients presenting symptoms
§
the denominator was 70 instead of 82 because the 12 unmarried patients were not included

Coexisting conditions: Some of the
HPRL patients had also polycystic
ovary syndrome (PCOS), uterine
leiomyoma (LM) or goiter. Their results
presented in Table 2. Of the 11 PCOS
patients, only one had MRI
abnormality. The remaining 10 with
normal MRI had PRL concentration of
36.29±3.58, which compared with the
PRL of 35.08±2.62 of the 38 patients
who had neither PCOS nor MRI
abnormality. Two tail student t-test
revealed no significant difference

(t=0.27 df=20 p=0.79).Of the 10 LM
patients with HPRL 4 had MRI
abnormalities. The remaining six LM
patients with normal MRI had PRL
concentration of 30.12±4.06, which
compared with the 36.05±2.37ng/ml of
the 42 patients with neither LM nor
MRI abnormality. t-test revealed no
significant difference (t=1.26 df=9
P=0.24). The two patients with HPRL
and goiter were found to have neither
hyper- nor hypo-thyroidism.

Table 2: Frequencies of coexisting conditions and PRL concentration in the 82 HPRL patients

Condition Total 82 patients PRL ng/ml
Number % mean±SEM Min-max

Polycystic ovary syndrome
Uterin leiomyoma

goitre

11
10
2

13.41
12.2
2.44

35.38±3.37
30.7±2.75

32±2.9

22.6-50.7
16.6-45.1
29.1-34.9

Pituitary MRI Characteristics: MRI
findings and their correlation to
prolactinemia values presented in Table
3 and Table 4. Of the 48 normal MRI
i.e.idiopathic HPRL patients 2 (4.2%)
had normal variations: one with left local
asymmetry of the pituitary gland and the
other with left sided pituitary stalk.
Another two had incidental findings in
the form of nasopharangeal polyp in one
and left sphenoid sinus mucocele in the
other. Three (10%) of the 30 patients
with MRI abnormality showed convexity
or bulge of the upper pituitary margin. In

2 (8.4%) MRI with pituitary adenoma the
adenoma areas 99mm2, 276mm2 were
larger than their sella areas 90 mm2,
258mm2 respectively with suprasellar
extension grade 1 according to SIPAP
classification but no pressure on optic
chiasma. One MRI with pituitary
microadenoma showed shift of the lower
pituitary stalk.
The mean pituitary area, mean sella
area and their percentage ratio
calculated for the 48 women with normal
pituitary MRI and for the 5 women with
pituitary hyperplasia. Results revealed
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69.79±3.32 mm2, 107.15±4.83 mm2 and
65.13% vs. 139.75±38.8 mm2, 171±38.9
mm2 and 81.73% respectively.
Only one patient with macroadenoma
had restricted visual field and treated

medically under the supervision of the
neurosurgeon. Opened cranial surgery
done with removal of the meningioma
and the cerebellar cyst. The latter
revealed heamangioblastoma tumor.

Table 3: Pituitary and cranium MRI findings in the 82 HPRL patients

MRI findings Total 82 patients PRL ng/ml P value
Number % mean±SEM Min-max

Normal*
Abnormal

Pituitary abnormality
§

Microadenoma
Right
Left

Macroadenoma
Right
left

Hyperplasia
Non-pituitary brain abnormality

Meningioma
Cerebellar cyst

Empty sella¤

48
34
30
20
11
9
5
4
1
5
4
1
1
2

58.54
41.46
36.59

4.88

35.33±2.19
45.45±4.87
46.35±5.28
45.51±7.09

57.76±13.68

38.32±4.68

26.3
21.7
53.4

16.6-110
18.5-168
18.5-168
18.5-168

29.5-95

28-53.9

0.03

0.57

* Those HPRL patients with normal MRI considered to have idiopathic HPRL
§

Microadenoma means: its largest diameter < 10 mm while macroadenoma ≥ 10 mm
¤ One empty sella associates microadenoma

Table 4: Pituitary gland, pituitary adenoma and sella measurements of the 82 HPRL patients

MRI findings M±SEM Min-Max
Normal pituitary

Microadenoma

Macroadenoma

Hyperplasia

Sella

AP(mm)
HT(mm)

AREA(mm
2
)

AP(mm)
HT(mm)

AREA(mm
2
)

AP(mm)
HT(mm)

AREA(mm
2
)

AP(mm)
HT(mm)

AREA(mm
2
)

AP(mm)
HT(mm)

AREA(mm
2
)

10.58±0.31
6.61±0.29
69.79±3.32
5.43±0.54
4.37±0.45
27.1±5.11
16.24±2.19
8.58±1.10

146.15±36.2
12±1.08

11.25±2.29
139.75±38.8
1192±0.25
9.37±0.3

113.24±5.32

8-16
4-10

32-105
2.2-9.7
1.2-8.8

4.2-77.44
11-23
5.1-12

62.22-276
9-14
8-18

81-252
9-16
6-18

54-270
AP=antero-posterior diameter HT=height

Correlation Study: These presented in
Table 5 and Figure 1.
Pituitary and cranium MRI vs. sella
turcica X-ray: Of the 13 patients who
had sella X-ray in addition to the MRI,
six X-rays showed abnormal findings in
the form of calcifications, ballooning or

doubling of the floor, erosion of the floor
or clinoid process. Calculation from the
2*2 Table 6 revealed 12.5% sensitivity
of the sella X-ray, 16.67% specificity
and the overall accuracy of only
15.71%.
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Table 5: correlation between pituitary and cranium findings and other parameters

MRI findings
Variables Statistical tests

Independent(X) Dependent(Y) r p n

Pituitary adenoma
Pituitary hyperplasia

Normal pituitary
Pituitary adenoma
Normal pituitary
Normal pituitary
Normal pituitary

Pituitary hyperplasia
Normal pituitary

Adenoma area(mm
2
)

Pituitary area(mm
2
)

Pituitary area(mm
2
)

Age(year)
Age(year)
Gravidity

Parity
Sella area(mm

2
)

Sella area(mm
2
)

PRL(ng/ml)
PRL(ng/ml)
PRL(ng/ml)

Adenoma area(mm
2
)

Pituitary area(mm
2
)

Pituitary area(mm
2
)

Pituitary area(mm
2
)

Pituitary area(mm
2
)

Pituitary area(mm
2
)

0.06
0.4
0.28
0.2
0.3
0.15
0.01
0.96
0.46

0.77
0.51
0.11
0.35
0.09
0.44
0.96
0.04

0.007

25
5

33*
25
33*
30*
30*
5

33*

r=correlation coefficient p=significant value n=sample size
* In 15 HPRL patients with normal pituitary MRI, the pituitary diameters not measured. The gravidity
and parity not mentioned in three of them

Table 6: Two-by-two table between pituitary MRI and sella X-ray findings

MRI findings
Abnormal Normal Total

X-ray findings
Abnormal

a
1

b
5 6

Normal
c
7

d
1 8

Total 7 6 14

a=true positive b=false positive c=false negative d=true negative

Discussion

The entire study group was in
reproductive age. 17.54% of them were
obese. Green[24] found that the mean
weight is significantly higher (P=0.007)
in those with prolactinomas than those

with NSAs. Patients lost weight during
PRL lowering therapy. In addition, he
found that recent weight gain is an
indication to measure serum PRL as it
may be the presenting symptom of
HPRL. In Dublin’s study[14] drug-

Figure 1:correlation between MRI normal
pituitary & sella areas
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induced, HPRL is found in 16% vs.
8.14% in our study which may be
explained by the more common use of
neuroleptic drugs in developed
countries.
The prevalence of HPRL varies
according to patient selection and
presenting symptom[10]. Our study
included patients attending gynecologic
clinic: subfertility was the commonest
clinical feature followed by
galactorrhoea and menstrual
abnormality (Table 1) while in other
studies[3,10,14] menstrual abnormalities
was the commonest followed by
galactorrhoea then subfertility but these
studies include male and female
patients presenting to endocrine
centers. We should stress that not all
HPRL women have galactorrhoea; it
ranges between 40.5-67.4%[3,10,14]. Only
25% of those with galactorrhoea have
HPRL[10]. It was found that 20-30% of
those with menstrual abnormality had
HPRL vs. only 10% of those regularly
menstruating[10,21]. Thirty percent of
patients with infertility have
HPRL[10].There was no significant
difference (P=0.14) in PRL
concentration between the different
clinical features of HPRL (Table 1).
PRL level indeed correlates with the
severity of the symptoms rather than the
type of the symptom[25].

The association between polycystic
ovary syndrome (PCOS) and HPRL
remains controversial. In one study[10]

HPRL was found in 17% of PCOS
patients. PCOS found in 13% of the
study group (Table 2). There was no
significant difference in PRL level in
those with idiopathic HPRL whether
they had PCOS or not (P=0.79). It
seems that these two conditions may
coexist and they have independent
origin[26]. However, Dr. Luciano 10
explained the relationship between
PCOS and HPRL: First, the high
oestrone of PCOS stimulates PRL;
second, dopamine inhibits the release of

LH as well as PRL. Therefore, the
central basal hypothalamic deficiency of
dopaminergic activity leads to the
increased LH/FSH ratio and PRL in
PCOS HPRL patient.
PRL produced by human endometrium,
myometrium and uterine leiomyoma.
Insulin-like growth factor and others
mediate this production. Proliferative
phase leiomyomas contain elevated
levels of PRL in vivo and synthesize
PRL in vitro[27]. Could leiomyoma be the
source of the high PRL in patients with
idiopathic HPRL? The answer may be
“NO” as we found no significant
difference in PRL level in those with
idiopathic HPRL whether they had
leiomyoma or not (p=0.24).
PRL is two folds higher in tumoral HPRL
than secondary HPRL[29]. This also
proved in our study, the mean PRL in
MRI abnormality group was 45.45 ±
4.87 ng/ml (Table 3) vs. 19.2±2.01 in
those with secondary HPRL. Table 3
showed the significantly higher PRL
level in those with pituitary and brain
MRI abnormality than those with
idiopathic HPRL (P=0.03). This is
consistent with Dr. Reba findings[18]. As
PRL of 18.5ng/ml was the minimal value
for those HPRL with pituitary and brain
lesions (Table 3), this figure may be
suggested to be considered as the cut-
off value at or above it MRI is indicated.
In Ref 3 a patient with pituitary adenoma
had even a PRL level of 18ng/ml. The
mean PRL level in those with pituitary
lesions was 46.35±5.28 in our study
while in other studies it was 61±16.6[20],
62±13[29] and 79.9±63.6[6].
The results of Table 3 can be compared
with Cano et al. study[13] of MRI findings
in HPRL which were: pituitary adenoma
in 40.6%, questionable nodule in 4.7%,
homogenous gland (i.e. pituitary
hyperplasia) in 12.5%, 9.4% empty sella
and 32.8% normal pituitary gland while
Hauche et al study[6] revealed 6.2%
pituitary macroadenoma, 32.8%
microadenoma and 61% normal
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pituitary .It seams that right pituitary
adenomas are more common than left.
It was 15 vs. 10 in our study, and twice
as frequent in the right as left in
Gspones et al study[3].

The relation between PRL level and
adenoma size not settled yet. We found
no significant difference (P=0.57) in
PRL concentration between those with
micro- and macroadenoma (Table 3). In
addition, there was no correlation
between PRL concentration and each of
adenoma area(r=0.06 P=0.77) and
normal MRI pituitary area(r=0.28
P=0.11) (Table 5). In Arafah et al
study[16] PRL levels correlated positively
with the MISP but the tumor size did not
correlate with MISP or PRL level. While
in other studies there is relatively linear
relationship between degree of PRL
elevation and the size of "True
Prolactinoma"[4,13]. Indeed, PRL level
correlates positively with the vascular
density in prolactinoma. MRI can
diagnose pituitary adenoma and its size
but not its type. Not all adenomas are
secretary and not all secretary
adenomas are “True Prolactinomas”. In
those with non-PRL, producing mass
there is usually large mass and mild
functional HPRL[4], which is explained
by secondary interruption of the normal
PRL inhibiting dopamine traveling via
the portal blood vessels down the
pituitary stalk due to either compression
by the mass or due to increased MISP,
which impairs portal blood flow[16].
In women of childbearing age the
normal pituitary MRI sagittal diameters
are: AP 8-10 (< 10 mm) HT 3.5-8 (2-6
mm) Ref 23 and 29 respectively. The
normal sella turcia MRI sagittal
diameters are: AP 11-16 mm and HT 8-
10 mm[23]. These are comparable to our
results in table 4. Variation in different
populations is possible. Indeed for each
patient more than one diameter basic
measures of the pituitary adenoma is
necessary to diagnose growth and

response to treatment on follow-up
MRI[22].
It seems that women with HPRL present
to the gynecologist early. In this study,
no one with pituitary adenoma had
suprasellar significant extension,
invasion or compression as manifested
by MRI, full ophthalmologic and
neurological examination. Because of
the vague presenting features of HPRL
in men, they tend to present late with
larger prolactinomas and at older age
than women[3]. If we assume that
microadenoma increases in size with
time to change to macroadenoma then
we should find increasing adenoma size
with increasing women age but this was
not found(r=0.2, p=0.35)Table 5. This is
supported by the fact that
microadenomas tend to remain the
same size[18] and in less than 5% the
tumor enlarges slowly; while
macroadenomas are already
established at time of presentation and
in 25% significant tumor growth occurs
during follow-up[1,9,12,18]. Adverse
pregnancy out-come occurs in <5% in
microadenoma as compared to 40% in
macroadenoma patients5. In those with
normal pituitary MRI no correlation
(r=0.3, p=0.09) between age and
pituitary size was demonstrated in
women of reproductive age; while
pituitary size is larger in pubertal girls
and smaller in postmenopausal
women[23].
In women with normal MRI no
correlation was found between pituitary
area and previous gravidity (r=0.15,
p=0.44) or parity (r=0.01, p=0.96) (Table
5). Although there is, 2% and 5%
increase in height and width of pituitary
gland respectively 2-6 months
postpartum as compared to non-
pregnant control but the difference is not
statistically significant[30]. Post-
pregnancy PRL returns to pre-
pregnancy level in HPRL women yet it is
significantly lower in parous than
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nulliparous normoprolactinemic
women[5].
There were no previous reports on
pituitary size and its correlation with
sella turcica size. We found the
correlation to be highly significant
between pituitary area and sella area in
normal pituitary MRI cases (r=0.46,
p=0.007) and significant in pituitary
hyperplasia (r=0.96, p=0.04) (Table 5,
Figure 1). According to our results, the
pituitary area occupied 65.13% of the
sella turcica in those with normal
pituitary vs. 81.73% in those with
primary pituitary hyperplasia. As the
pituitary doubles its size during
pregnancy[1] and increases by 120% in
the third day postpartum[31], we may
suggest that primary pituitary
hyperplasia to be another indication for
pre-pregnancy dopamine agonist
therapy in order to shrink the pituitary
size in a manner similar to the
management of macroadenoma. No
sufficient information regarding primary
pituitary hyperplasia found in all the
literatures reviewed in this study.
Simple sella turcica x-ray should be
abandoned as a test for the pituitary
because of its low sensitivity, specificity
and accuracy (Table 6). Interpretation of
sella X-ray is vague and incorrect[1,12].
From the results of this study and from
reviewing literatures the following work-
up suggested in the diagnostic
evaluation of female HPRL:
First: whenever clinical features of
HPRL are present, basal PRL should be
measured and secondary HPRL should
be diagnosed before treating the
symptoms in order not to miss serious
diseases and pituitary or brain tumors.
Second: Then if the basal PRL is > 18.5
ng/ml (as suggested from our study),
MRI is indicated in order to differentiate
pituitary macro- and microadenoma,
pituitary hyperplasia or other brain
tumors. MRI diagnosis of pituitary
macroadenoma and PRL of > 85

ng/ml[3] and >100 ng/ml[2] are 100%
diagnostic of "True macroprolactinoma".
Third: If milder HPRL of ≤85 ng/ml is
associated with MRI pituitary mass,
further dynamic tests of PRL are
required to differentiate prolactinomas,
which treated primarily medically from
other pituitary and brain tumors, which
require surgery. Dynamic tests alone do
not differentiate tumor induced
functional HPRL from idiopathic HPRL.
Therefore, they cannot replace MRI.
Fourth: 21.1-22% of those with
macroprolactinemia have
prolactinomas, usually
microprolactinomas[6,20]. Therefore, MRI
still indicated to diagnose them with
follow-up of their mass effect. However,
there is no need to treat those who have
macroprolactinemia as they do not have
clinical features of HPRL.
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ASSOCIATION OF MULTIPLE NEUROLOGICAL DISEASES
IN YOUNG FEMALE: CASE REPORT

Abdul-Kareem A.M. FRCP, Hasan A. Al-Hamdani FICMS

Abstract
A 20-year-old female was diagnosed as a case
of epilepsy since 1995. The patient was
diagnosed as a case of myasthenia gravis in
April 2002. Since 1999, her complaint became
more announcing over two years. Until April
2002, when the patient consulted a neurologist,
she was diagnosed as case of Myasthenia
gravis.

The patient diagnosed as a case of multiple
sclerosis then after. The key to the clinical
criteria for the diagnosis was lesions
disseminated in space and in time.
This case may represent an association of
multiple neurological diseases of dysimmune
reaction.

Key worlds: Multiple Sclerosis, Myasthenia and epilepsy

1Introduction
Myasthenia gravis (MG) is not rare, has
a prevalence of at least one in 7500. It
affects individuals in all age groups, but
peaks of incidence occur in women in
their twenties and thirties and in men in
their fifties and sixties. Overall, women
are affected more frequently than men,
in a ratio of approximately 3:2[1]. The
neuromuscular abnormalities in MG are
brought about by an autoimmune
response mediated by specific anti-
acetylecholine receptor (anti-AChR)
antibodies. The anti-AChR antibodies
reduce the number of available AChRs
at the neuromuscular junctions[2].
Multiple sclerosis affects approximately
350,000 Americans and 1.1 million
individuals worldwide. The prevalence
of MG is probably not affected by
geographic variation on the other hand
the prevalence of multiple sclerosis has
been shown to vary with geographic
latitudes[1].
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Using the definition of epilepsy as two
or more unprovoked seizures, the
incidence of epilepsy is approximately
0.3 to 0.5% in different populations
throughout the world, and the
prevalence of epilepsy has been
estimated at 5 to 10 persons per 1000.
Because seizures are common, this
clinical problem is encountered
frequently during medical practice in a
variety of settings[3]. Although epileptic
seizures are uncommon in multiple
sclerosis, they are more prevalent than
in the general population, which may
support an etiological relationship.
Gurtubay reported two patients where
the epileptic seizures formed part of the
first episode of their illness[4].

The Case:
A 20-year-old female was diagnosed as
a case of epilepsy since 1995. The
seizures were uncontrolled. The
seizures were generalized tonic clonic
in nature without focal symtomatology.
Tongue biting and incontinence
accompanied the seizures, which were
followed by confusion for as long as
thirty minutes. She was maintained on
300mg of Carbamazepine twice daily
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with poor compliance and variable
response.
The patient diagnosed as a case of
myasthenia gravis in April 2002 Since
1999, increased in severity over two
years, the patient started to have
diplopia, drooping of upper eyelids,
difficulty in chewing and swallowing,
nasal regurgitation, inability of combing
her hair and difficulty in climbing stairs.
Facial weakness produces a "snarling"
expression when the patient attempts to
smile. Speech has a nasal timbre. The
examination reveals limb weakness is
often proximal and asymmetric. This
weakness, by exertion with diurnal
variation. Deep tendon reflexes were
preserved. Until April 2002, when the
patient consulted a neurologist, and
was diagnosed as case of MG. The
diagnosis was confirmed by
neostigmine test and
electroneurophysiological study. She
was kept on pyridostigmine, with good
improvement. She was advised for
thymectony but her family refused.
The patient was admitted to our hospital
on June 2002 because of impairment of
her balance, clumsiness of the hands,
and a feeling of weakness and
tiredness in the legs.
She was admitted to the hospital on
October 2002 because of an acute
onset left sided weakness. Over the
course of a few days, her left arm and
leg became weak and her left leg
become numb. She then noticed that
her walking went unsteady. Her
symptoms progressively worsened up to
the time of her admission to hospital.
The examination revealed normal fundi,
bilateral facial palsy, of an upper motor
neuron type more on the right. All the
tendon reflexes were hyperactive and
were unequal, being more active on the
left side than the right and Babinski sign
bilaterally. The superficial abdominal
reflexes could not be elicited. Finger
nose test revealed intention tremor. The
patient was unable to walk steadily

along a straight line. Vibration sense
was impaired bilaterally over the
malleoli and joint sense was impaired in
the toes. The remainder of the physical
examination disclosed no abnormal
findings.
The patient's birth and development
were normal. She did not have a history
of encephalitis or febrile convulsion
.She is unmarried and because of her
condition is unemployed. There is family
history of MG. Her sister was diagnosed
as a case of MG.
Visual evoked potential showed
prolonged P100 latencies in both eyes,
but well preserved waveform.
Connective tissue screen normal.
Thyroid function test was normal. Brain
MRI was normal.
The patient diagnosed as a case of
Multiple sclerosis. The key to the clinical
criteria for the diagnosis was lesions
disseminated in space and in time. She
received pulses therapy of methyl
prednisolon with Good improvement.

Discussion
This case may represent an association
of multiple neurological diseases of
dysimmune reaction. The present case
may be an example of multiple medical
disorders characterized by immune
dysregulation and represents the
association of MG, multiple sclerosis
and epilepsy.
Current evidence indicates that multiple
sclerosis is an autoimmune disease that
develops in a genetically susceptible
individuals who have resided in certain
permissive environments[5]. Multiple
sclerosis and MG occasionally are
found in association with other diseases
but rarely in association with each other.
Both diseases are immunogenic in
origin, and their association is probably
not coincidental[6].
There have been numerous case
reports of the concurrence of MG and
multiple sclerosis[7]. At least 28 cases of
MG in combination with multiple
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sclerosis have been described in the
literature. Margolis and Graves in 1945
described a 43-year-old white female
with an 18-year history of transient
neurologic signs and symptoms felt to
be manifestations of multiple sclerosis
fleeting ocular palsies develop that
never completely cleared, and she
noted worsening of her ocular
symptoms with fatigue. She responded
to neostigmine with clearing of her
ptosis and of much of the ocular
palsy[6].
Multiple sclerosis may be present in the
MG patient as described by Kean and
Hoyt. Patten and associates have
described three patients, with an
overlap syndrome or both multiple
sclerosis and myasthenia gravis. Aita
and co-workers described 4 cases of
unusual combination of MG and
multiple sclerosis[6].
Certainly, these interesting patients with
their unusual combination of diseases
raise more questions than they
answers.
There have been numerous case
reports of the concurrence of MG and
multiple sclerosis, again suggesting a
common autoimmune basis, but the
statistical association is not certain[1].
The finding of autoimmune system
activation in patients with a seizure
disorder has lead to the suggestion that
immune mechanisms may play a role in
the pathogenesis of some forms of
epilepsy[8]. Although epileptic seizures
are uncommon in multiple sclerosis they
are more prevalent than in the general
population, which supports an
etiological relationship. Similarly, in a
considerable proportion of patients with
multiple sclerosis and epileptic seizures,
alterations in magnetic resonance and
electroencephalogic studies that can be
correlated with the clinical features of
epilepsy were observed. There is great
variability with regard to the type of
seizure, point at which this occurs
during the course of the disease,

degree of recurrence and other
aspects[4].
In 1977, Pechadre et al reported that
children with epilepsy who were treated
with intramuscular injections of
immunoglobulin for recurrent upper
respiratory tract infections had a
decrease in the frequency and severity
of their seizures. This has been
supported by several reports[9].
The suggestion of Masson[10], may
explain how the immune dysregulation
affect the nervous system to develop
these conditions, by that acquired ionic
channel dysfunction resulting from auto-
immune aggression. Channelopathies
are responsible for muscular diseases
certain forms of Mendel's law hereditary
epilepsy[10]. It probably plays a part in
the clinical, and particularly the sensitive
expression (paresthesia and pain) of
certain central nervous system
affections, such as multiple sclerosis[10].
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٣صالمجلة العراقیة للعلوم الطبیة

العربیة             الملخصات

تقریر اولي:اداء المراھقین المصابین بداء السكري في المدارس

٤، امجد نیازي٣، اقبال غانم معلة٢، جواد كاظم الدیوان١عبد الحسین مھدي الھادي

خالصةال

:الدراسةخلفیة

 

 

:الدراسةھدف  

:العملةقیطر



:النتائج

:االستنتاج

:مفتاح الكلمات 

 

 
)امعة النھرینج-كلیة الطب(قسم طب المجتمع ١
٢

)جامعة األنبار-كلیة الطب(قسم طب المجتمع 
٣

)جامعة بغداد(كلیة التمریض 
٤

الھیئة العراقیة لألختصاصات الطبیة

١٧-١٤، ص ١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



٤صالمجلة العراقیة للعلوم الطبیة

العربیة                                         الملخصات

نسبة االسبارتیت امینوترانسفریز الى االلنین امینوترانسفریز  و التھاب الكبد الفیروسي ج
٢منال عدنان حبیب، ١وقار عبد القھارالكبیسي

الخالصة 

:خلفیة البحث

 

(AST/ALT):ھدف البحث

 

 

238:طریقة العمل

172665 832

26AST, ALTAST/ALT

 

 

AST/ALT:النتیج ة 

3.384.342.563.09AST/ALT

1.621.340.590.42 

AST/ALT:االستنتاج 

 

:مفتاح الكلمات 

١
)جامعة النھرین-كلیة الطب(قسم طب المجتمع 

٢
)جامعة النھرین-كلیة الطب(قسم األحیاء المجھریة 

٢٠-١٨، ص١، العدد ٤م، المجلد ٢٠٠٥یة للعلوم الطبیة  المجلة العراق



٥صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                                       الملخصات

دراسة مختلف األعراض المرضیة والدیموغرافیة لمرضى الثالسیمیا وعالقتھا مع الھیموغلوبین ، 
دن والعناصر الشحیحة في دم المرضىبعض المعا

٣ثابت نعمان العزاوي، ٢فریال حسن عبد الجلیل، ١ایناس طالب عبد الكریم

:الخالصة

:خلفیة الدراسة  

         





:الدراس ة ھدف





 

:العملةقیطر





 

 

:النت ائج  











 



٦صالمجلة العراقیة للعلوم الطبیة

:ألستنتاجا



PCRDNA 

 

:الكلماتمفتاح 

 

 

 

 

 

 

 

 

 

 

 

 

 

١
)جامعة النھرین-كلیة الطب(قسم طب المجتمع 

٢
)جامعة النھرین-كلیة الطب(یاتیةقسم الكیمیاء و الكیمیاء الح

٣
)الجامعة المستنصریة-كلیة الطب(قسم الكیمیاء و الكیمیاء الحیاتیة 

٣٧-٢١، ص ١، العدد ٤مجلد م، ال٢٠٠٥المجلة العراقیة للعلوم الطبیة  



٧صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                                      الملخصات

العوامل المضادة الكسدة الكریات في مرضى الثالسیمیا

٢، نجاة عبد الرزاق١، رعد جابر موسى١صبح سالم المدلل

:الخالصة 
:سةخلفیة الدرا

 

:ھدف الدراسة     

 

:عملالةقیطر        

 

:النتائج 



 

 

:االستنتاج 

 

:مفتاح الكلمات 

١
)جامعة النھرین-كلیة الطب(قسم علم األمراض 

)جامعة النھرین-كلیة الطب(سم الكیمیاء و الكیمیاء الحیاتیة ق٢

٤٤-٣٨، ص ١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



٨صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                                     الملخصات

في أورام غدة البروستاتمویةتولد األوعیة الد

فائزة عفتان الراوي

الخالصة

:خلفیة الدراسة



:الھدف من الدراسھ

:طریقة العمل





:النت ائج 



:أإلستنتاج

:الكلماتمفتاح

)جامعة النھرین-كلیة الطب(قسم علم األمراض  

٤٨-٤٥، ص ١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



٩صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                                    اتالملخص

في مصل مرضى التھاب المفاصل الرثوىالزنك/مستویات النحاس والزنك ونسبة النحاس
٢اسراء سالم محمد، ٢عالء كریم محمد، ١یحیى یحیى زكي فرید

الخالصة

:خلفیة الدراسة

 

:الدراسةھدف 

:طریقة العمل

–



 

:النتائج



 

:االستنتاج



:اتمفتاح الكلم 

١
)جامعة النھرین-كلیة الطب(قسم الكیمیاء و الكیمیاء الحیاتیة 

٢
)جامعة بغداد-ابن الھیثم-كلیة التربیة(قسم الكیمیاء 

٥٦-٤٩، ص ١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١٠صالمجلة العراقیة للعلوم الطبیة

العربیة    الملخصات

كمؤشر للصحة األنجابیةعمر األم عند الزواج

عبد الحسین الھادي ، ایناس طالب عبد الكریم

الخالصة

:خلفیة الدراسة



 

:الدراسةھدف 

:طریقة العمل



 

:النت ائج 



(P< 0.001

(P< 0.01

(P >0.05) 

:االس تنتاج 



 

:كلمات مفتاح ال 

 
)جامعة النھرین-كلیة الطب(طب المجتمع قسم 

٦٢-٥٧، ص ١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١١صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                                    الملخصات

في اجنة الدجاجوم خالل فترة نماء براعم األطرافالقصدیر و المغنسی،الدور األحیائي للنحاس

٣، مي فاضل ماجد٢، حیدر جواد مبارك١یحیى یحیى زكي فرید

ةصالالخ

:خلفیة الدراس ة  

 

 

:ةھدف الدراس

 

:العملةقیطر



:النتائج





 

:االستنتاج 

:مفتاح الكلمات

١
)جامعة النھرین-كلیة الطب(ة قسم الكیمیاء و الكیمیاء الحیاتی

٢
)جامعة النھرین-كلیة الطب(قسم التشریح البشري 

)جامعة النھرین-كلیة الطب(قسم التشریح البشري –فرع األنسجة و األجنة ٣

٦٦-٦٣، ص ١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١٢صالمجلة العراقیة للعلوم الطبیة

العربیة                         الملخصات

الدور الوظیفي للخارصینفي الذكور وعدم الخصوبة

عقیل عبد االمیر العاني، احمد ناجي، ١علي تقي البلداوي

:الخالصة 

:دراسةخلفیة ال



:الدراسةھدف   

 

:طریقة العمل    



   

 

:النتائج





  

 

:االستنتاج

 

:مفتاح الكلمات 
١

)جامعة النھرین-كلیة الطب_قسم علم األمراض -فرع الطب العدلي
٢

)جامعة النھرین-كلیة العلوم(لكیمیاء قسم ا

 

٧١-٦٧، ص١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١٣صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                                     الملخصات

سي مع مایتومایسن سي بالمقارنة مع  دراسة عشوائیة مستقبلیة لتأثیر عالج مایتومایسین
في سرطان المثانة السطحيمتعاقب لغسل المثانة٢مركب س/مایتوماسین سي

٣محمود حیاوي حماش، ٢عبدالوھاب رزوقي حمد ، ١أحمد العزاوي

خالصةال

:خلفیة الدراسة

 

 

:ھدف الدراسة

 

:طریقة العمل







:النتائج

 

:االستنتاج       

 

:مفتاح الكلمات

١
)جامعة النھرین-كلیة الطب(قسم الطب 

٢
)جامعة النھرین-كلیة الطب(قسم الكیمیاء و الكیمیاء الحیاتیة 

٣
)جامعة النھرین-كلیة الطب(قسم التشریح البشري -فرع األنسجة و األجنة

٧٦-٧٢، ص١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١٤صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                                 الملخصات

في مدینة  سامراءتدرن  الثدي

حا رث مصطفى الخطیب

ةصالخال

:دراسةخلفیة ال



:ھدف الدراسة

:العملةقیطر



:النتائج



:ألستنتاجا       



 

:مفتاح الكلمات 

 

 

 
)جامعة تكریت-كلیة الطب(قسم الجراحة 

 

٨٠-٧٧، ص ١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١٥صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                                الملخصات

تعداد خالیا االیسینوفیل و عالقتھ بالربو لدى االطفال

١شذى حسین على، ٢فالح سالم سرحان،١حسام محي العلواني

الخالصة 

:اسة خلفیة الدر



 

 

:ھدف الدراسة  

:طریقة العمل 

 

:النتائج 



 

:االستنتاج 

:مفتاح الكلمات 

١
)جامعة النھرین-كلیة الطب(قسم طب األطفال 

٢
)جامعة النھرین-كلیة الطب(قسم علم األمراض 

٨٣-٨١، ص ١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١٦صالمجلة العراقیة للعلوم الطبیة

العربیة                                                   الملخصات

٢في مصل دم مرضى السكري من النمط مستوى الكالسیوم

بیبین خورشید السلیفاني
الخالصـــة

:خلفیة الدراسة 

:الدراسةھدف 

–:طریقة العمل

±

47.6±11.6±±

 

:النتائج

 

:االستنتاج

:الكلماتمفتاح  

 

 

 

)جامعة الموصل-كلیة الطب(قسم الفسلجة 

 

٨٨-٨٤، ص١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١٧صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                      الملخصات

نقص الغدة الدرقیة الخلقي لدى االطفال الذین یراجعون عیادة الغدد الصماء و السكري لدى االطفال
في مستشفى الكاظمیة التعلیمي

٢، ایمان محمود١، حسام العلواني١نشأت عزیز نشأت

الخالصة

:خلفیة الدراسة



:ھدف الدراسة

:طریقة العمل

–

:النتائج      

         



 

:ألستنتاجا         





:مفتاح الكلمات 

 
١

)جامعة النھرین-كلیة الطب(قسم طب األطفال 
٢

العراق -بغداد-مستشفى الطفل العربي المركزي

٩٢-٨٩، ص١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١٨صالمجلة العراقیة للعلوم الطبیة

العربیة                                                              الملخصات

اختالل وظیفة التنفس لدى مرضى الوھن العظلي الوبیل

٢براھیم الحسینيإساجد ، ١عبد المطلب عبد الكریم

الخالصة

:خلفیة الدراسة

 

:ھدف الدراسھ  

 

:طریقة العمل



 

:النتائج

        

 

:األستنتاج 

 

:كلماتح الامفت 

 
)نھرینجامعة ال-كلیة الطب(قسم الطب -فرع الجملة العصبیة١
٢

العراق -بغداد-مستشفى النعمان العام

 

٩٨-٩٣، ص١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



١٩صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                            الملخصات

ھل .تشخیصیة   لالسبابللمالمح السریریة ودراسة تحلیلیة :في النساءفرط بروالكتین الدم
یتوجب اجراء التصویر بالرنین المغناطیسي دائما؟

سحر لویس حلبیة

الخالصة

:خلفیة الدراسة

 

:ھدف الدراسة





:طریقة العم ل 



:النتائج



P=0.03



P=0.04P=0.07 

:االستنتاج 



 

:ح الكلماتامفت

 

 
)جامعة النھرین-كلیة الطب(قسم النسائیة و التولید 

 

١١٠-٩٩، ص١، العدد ٤م، المجلد ٢٠٠٥العراقیة للعلوم الطبیة  المجلة



٢٠صالمجلة العراقیة للعلوم الطبیة

العربیة                                                                                           الملخصات
تقریر حالة

حالة مسجلة:مزاملة لعدد من األمراض العصبیة لفتاة صغیرة السن

عبد المطلب عبد الكریم، حسن عزیز الحمداني

الخالصة

 





           

 





 



 



          

 

:األستنتاج 

 

 
)جامعة النھرین-كلیة الطب(قسم الطب-فرع طب الجملة العصبیة 

 

 

 

 

١١٤-١١١، ص١، العدد ٤م، المجلد ٢٠٠٥المجلة العراقیة للعلوم الطبیة  



م٢٠٠٥ھـ، ١٤٢٤، ألول، العدد ارابعالمجلد ال

المجلة العراقیة للعلوم الطبیة

رئیس ھیئة التحریر

طارق إبراھیم الجبوري

األستشاریةھیئة التحریر

أنعم رشـــــید الصالحـــــي
حكمت عبد الرســـــول حاتم

طارق إبراھیم الجبــــــــوري
عبد الحسین مھدي الھادي

لمطلب عبد الكریـــــمعبد ا

عالء غني حســــــــــــــــــین
غسان الشــــــــــــــــــــماع
فائق حسین محمـــــــــــــد
فاروق حســــــــــن الجواد
ملكة سلمان الســــــــعدي

ــــأتـــــــنشأت عزیز نشــــــ

التنفیذیةتحریرالھیئة 

خال                         د عب                         داهللا 
ـــــــــــــياكثم رشید الصالح

شذى حســـــــــــــــــــین علي
خالد طارق حمدي النائـــــــــب 

البھادلـــــــــــــــــيجبار عقیل 
فرق             د ب             در حم             دان  

رئ           یس التحری           ر 
مح                                          رر
مح                                        ررة
محــــــــــــــــــــــــــ   ـر

ر
ــــ   ـرـــــــمحـــــــــــــــ

ر
محـــــــــــــــــــ          ـرر

).٩٦٤-١-٥٢٢٤٣٦٨(تلفون و فاكس .بغداد، العراق١٤٢٢٢تعنون المراسالت إلى المجلة العراقیة للعلوم الطبیة، صندوق برید 

٢٠٠٠لسنة ٧٠٩رقم اإلیداع في دار الكتب و الوثائق ببغداد 



الھیئة األستشاریة

)الھیئة العراقیة لألختصاصات الطبیة(اسامة نھاد رفعت 

)جامعة الموصل(أكرم جرجیس 

)الجامعة المستنصریة(ألھام الطائي 

)الھیئة العراقیة لألختصاصات الطبیة(امجد داود نیازي 

)الجامعة المستنصریة(أمیرة شبر 

)جامعة البصرة(ثامر أحمد حمدان 

)جامعة النھرین(حسن أحمد حسن 

)جامعة بغداد(حكمت الشعرباف 

)جامعة النھرین(خالد عبداهللا 

)جامعة النھرین(ثامري داود ال

)الھیئة العراقیة لألختصاصات الطبیة(راجي الحدیثي 

)جامعة النھرین(رافع الراوي 

)الجامعة المستنصریة(رجاء مصطفى 

)الجامعة المستنصریة(ریاض العزاوي 

)جامعة الموصل(زكریا الحبال 

)جامعة البصرة(سركیس كریكور ستراك 
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Leading Article

CARDIAC RESYNCHRONIZATION THERAPY (CRT): A NEW PACING
THERAPY FOR CHRONIC HEART FAILURE

Ammar Al-Hamdi FRCP

1It has almost become a cliché to say that
chronic heart failure (CHF) is a major
health problem all over the world[1] It
constitutes 1-3% of the population and
10% in the elderly, and about 5% of all
medical admissions[1].
CHF combines a high prevalence with a
terrible burden of symptoms and
morbidity, all of these contributing to a
huge societal and health care costs[1,2].
To compound the problem, patients with
CHF lives only a short time, though CHF
predominantly afflicts the elderly, it is still
a cause of significant premature loss of
life and affecting children, young and
middle age group[3].
Cardiac fibrosis has been proposed to
alter cardiac performance, namely
diastolic function, in fact accumulation of
collagen fibers within the myocardium is
mainly responsible for in an increase in
intrinsic myocardial stiffness that may
alter left ventricular diastolic properties
and the pattern of left ventricular filling.
In addition, fibrosis may affect the
conduction system of the heart including
left bundle branch block (LBBB) or right
bundle branch block (RBBB) and AV
conduction delay, which cause
biventricular dyssynchrony[4].
Cardiac contraction normally occurs in a
spatially and temporally uniform manner,
so that all portions of the wall contract
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synchronously. Biventricular dys-
synchrony, which occurs in CHF with
intraventricular conduction delay
especially in LBBB, is disadvantageous to
the heart causing:
1. Inefficient ejection.
2. Abnormal regional loading which alters
function and arrhythmogenecity
3. Abnormal mitral valve function causing
mitral regurgitation[4].
Resynchronization by means of left or
biventricular pacing has been found to
improve the timing of regional contraction,
enhance chamber systolic function and
reduces mitral regurgitation with end
result of 40% increase in cardiac
output[5].
Biventricular pacing allows significant
hemodynamic improvement in most
patients with chronic CHF and
intraventricular conduction delay,
especially LBBB. Growing experiments
indicate that the pacing site and the
optimization of atrioventricular /
intraventricular delay (PR interval
optimization) seem to be crucial to obtain
short and long term improvement of LV
function[5].
Cardiac resynchronization therapy (CRT)
has been recently proposed as a
supplementary treatment of drug
refractory CHF[6].
This new therapy aims to improve quality
of life and exercise capacity in patients
selected as the basis of a dilated
cardiomyopathy and cardiac a synchrony.
In this particular heart failure population,
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the expected benefits depend on careful
placement of the pacing leads,
particularly that responsible for left
ventricular (LV) pacing.
In practice, the optimal LV lead
placement associated with the best
hemodynamic improvement is of ten
varies from one patient to another due to
the variable coronary sinus anatomy.
The LV lead is placed in the lateral vein of
the LV. Prior to the implant,
echocardiography and more precisely
tissue Doppler imaging investigations,
may be helpful to identify the ideal LV
pacing site, based on the late activated
segmental contraction, which in most of
the cases turns out to be the midlateral
wall[5,7].
Complications observed during LV lead
implantation remain low, consisting
mainly of phrenic nerve stimulation and
coronary sinus perforation in < 1% and
should further decrease with the use of
new instrumentation dedicated to the
procedure[5].
Three randomized trials (PATH-CHF[5],
MUSTIC and MIRACLE) have reported
similar short, mid and long-term
improvement of functional class, exercise
capacity and quality of life of patients with
CHF chronically paced with CRT.
The significant symptomatic benefits have
also been confirmed a large European
registry, the COTAK registry, including
more than 1000 patients followed up to 6
months after CRT[5].
The indications for CRT are:
1. Advanced heart failure (NYHA class III-
IV).
2. Right BBB or left BBB
3. Low ejection fraction with or without
mitral regurgitation refractory to medical
therapy.
In the Cardiology Unit, Al-Kadhimiya
Teaching Hospital CRT is available now
moreover, we have implicated 30 CRT

over the last 12 months. The results up till
now are encouraging; more patients are
waiting for implantation of the device.
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Xeloda: Targeted Therapy in Colo-Rectal cancers

1Introduction
For the last 50 years, the Fluropyrimidines
(the 5-Flurouracil) was the standard
chemotherapy in the treatment of colo-rectal
cancers. F-Flurouracil was given in different
doses and different ways to increase its
efficacy and decreases its toxicity.
If 5-flurouracil administered as intravenous
bolus it will be effective but its efficacy is
limited because the plasma concentration of
the drug rapidly fall below the cytotoxic
threshold due to rapid degradation of the
drug. Continuous intravenous infusion or
protracted infusion with folinic acid is superior
to intravenous bolus regarding survival
benefit.
This method of treatment requires good
medical, nursing, pharmacy staff, and it is
associated with a lot of complication. Thus,
there is real need to find oral drug, which
mimic the efficacy of intravenous infusion
method without associated side effects.

Capecitabin
Capecitabin “Xeloda” is the first new oral drug
of the class Fluropyrimidines. It offers the
following advantages:
1. It is capable of mimic continuous
intravenous infusion of 5-Flurouracil.
2. Providing convenient method of treatment
i.e., oral method.
3. Tumor selective activation:

a. improve efficacy
b. reducing side effects

4. Patient preference.
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Associate Professor of Oncology, College of
Medicine, Baghdad University.

Mechanism of action
Xeloda taken by mouth and absorbed by the
stomach unchanged. In the liver, it is cleaved
to 5-deoxy-5-Flurocytidin and 5-deoxy-5-
Flurouridin. Inside the tumor, these
compounds cleaved to active 5-Flurouracil by
the effect of enzyme called “Thymidine
phosphorylase” which is present in high
concentration inside the tumor cells and in
low concentration inside the normal tissue. By
this way, we expose the tumor cells to high
concentration of cytotoxic drug with low
concentration inside the normal healthy
tissues.

Dosage
It is given in 1250 mg twice daily for 14 days,
one-week rest and the cycle repeated every
three weeks

Side effects
The side effects usually mild include mild
nausea and vomiting, mild diarrhea, hand-
foot syndrome and mild myelotoxicity.
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Strattera: Non-Stimulant Drug for Attention Deficit Hyperactivity Disorder
(ADHD)

European Congress of Neurosciences (Schizophrenia & Bipolar Disorders), Germany-Berlin, 8-10
April 2005

2About ADHD
Attention deficit hyperactivity disorder
(ADHD) is chronic and impairing disorder
affects 3-7% of school-age children and
manifest itself in levels of attention,
concentration, activity, distractibility, and
impulsivity that are inappropriate to the child’s
age[1]. In addition, 60% of children with the
disorder carry their symptoms into
adulthood[2]. Experts estimate 4% of adults in
the United States, more than 8 million people,
have ADHD[3,4].

About Strattera
Strattera, (atmoxetine HCl) regarded as the
first therapy option for ADHD. It is a selective
norepinphrine reuptake inhibitor, works
differently than other FDA-approved
treatments for the disorder, all of which are
stimulant.
It is not known precisely how Strattera
reduces ADHD symptoms, but scientists
believe it works by blocking os slowing
reabsorption of norepinphrine, a chemical in
the brain considered important in regulating
tension, impulsivity and activity levels. This
keeps more norepinphrine at work in the
spaces between neurons in the brain.
Improved efficiency in norepinphrine system
is associated with improvement in symptoms
of ADHD.
It is the only medication indicated specifically
for the treatment of ADHD in children,
adolescents and adults. Strattera provides
full-day symptoms control without insomnia in
most children and adolescents.
The American Academy of Child and
Adolescent Psychiatry (AACAP) states that
decision to place Strattera as a first-line
therapy option will have positive impact on
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the lives of many patients and their families
who struggle with this disorder.
Special precautions

Strattera should not be taken at the same
time as, or within two weeks of taking, a
monoamino oxidase inhibitor, or by patients
with narrow angle glaucoma. Patients with a
history of high or low blood pressure,
increased heart rate, or any heart or blood
vessel disease should tell their doctor before
taking Strattera. Strattera has not been tested
in children less than six years of age or in
geriatric patients. Some childrem may lose
weight when starting treatment with Strattera.
As with all ADHD medications, growth should
be monitored during treatment.

Side effects
The most common side effects in children
and adolescents in medical studies were
upset stomach, decreased appetite, nausea
and vomiting, dizziness.

The U.S. Food and Drug Administration
approved Strattera on November 26, 2002,
for the treatment of ADHD in children,
adolescents and adults.
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