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EPIDEMIOLOGY OF INTESTINAL PARASITES AMONG
FOODHANDLERS IN ERBIL CITY
Abbas Mohamed Faraj, PhD. 
Qaraman Mamakhidr Koyee , MSc. 
Submitted 28 Apr 2012; accepted 31 May2012
ABSTRACT
Background and Objectives: An epidemiological prospective study was carried out during the period from
beginning of October 2005 to the end of March 2006 to investigate the types and prevalence of intestinal
parasites among the foodhandlers in Erbil governorate.
Methods: A total of 587 stool samples were collected from foodhandlers of 10≥50 years old age groups. The
stool samples were examined by direct and concentration methods (floatation and sedimentation). Zinc-sulfate,
sugar and salt solutions used in floatation, while formalin-ether used for sedimentation.
Results and Conclusions: The total rate of infection among foodhandlers was 26.58% of which 24.53% were
protozoans and 2.21% were helminthes. Zinc-sulfate flotation method showed higher efficiency in diagnosing
intestinal parasites, followed by saturated salt solution flotation method. The differences among these methods
were statistically significant at both levels of 0.01 and 0.05.
The survey among foodhandlers showed the presence of the following parasites: among protozoans Entamoeba
histolytica with the higher incidence of (12.95%), followed by Giardia lamblia 8.006%, Entamoeba coli 3.24%
and the least infection percentage was 0.17% for both Iodamoeba buetschlii and Trichomonas hominis. Among
helminthes infections are Hymenolepis nana in a high percentage of 2.04% and the lowest incidence of 0.17%
for Ascaris lambricoides were recorded. Single parasitic infection was the highest with a percentage of 21.29%,
double infection 2.55% and only one case of triple infection in the rate 0.17 % of the total infection was
recorded. No significant difference was noticed for different age groups; however the few differences noticed
were not statistically significant.

Duhok Med J 2012;6 Suppl 1: 1-12.
Key words: Intestine; Parasites; Foodhandlers; Erbil City.
uman intestinal parasitic infections
are spread, most commonly, through
the ingestion of food or water
contaminated with human or animal feces
as a result of poor sanitation. Parasitic
infections have a worldwide distribution,
occurring in developing and developed
countries, but the heaviest burden of
disease occurs in the developing world 1.
In general, many studies have been done
on intestinal parasites by using zinc-sulfate
flotation
and
formaline-ether
have
sedimentation. Truant et al. 2
examined 280 fecal specimens by different
concentration methods, 50 positive
specimens were identified. Only slight
differences in the detection of parasites

H

were found for the methods. The recovery
of E.coli, G. lamblia cysts and H. nana ova
was slightly better with the zinc sulfate
procedure, but the detection of Taenia and
Ascaris ova was somewhat better with the
sedimentation procedures.
Molan and Farag3 have examined fecal
samples of schoolchildren from two
different districts of Erbil-City (Koran and
Azadi). Out of the total number of samples
(424), the rate of infection was 62.74%,
the rate of infection for Koran district was
higher (77.585) than that of Azadi district
46.27%, they recorded G. lamblia, E.
histolytica, E. coli, H. nana and A.
lumbricoides in the rate 35.59%, 18.6%,
48.5%, 28.32% and 19.72% respectively
for Koran district, while for Azadi district

* Assist Prof. Pharmacognosy Department, Pharmacy College Hawler Medical University, Kurdistan Region,
Iraq .
** Lecturer Biology Department, Science College Salahaddin University, Kurdistan Region, Iraq
mamakhidr@yahoo.com.
Correspondence author: Abbas Mohamed Faraj .EMail: dr_abbas.faraj@yahoo.com
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the rates were 27.20%, 6.93%, 26.27%,
14.57% and 10.12% respectively.
Al-Kachache4 indicated the incidence of
intestinal parasites in some villages of
Nineveh province, in which several
hundred stool samples were collected,
examined by both direct and zinc-sulphate
floatation methods. The percent of
infection was 40.7%, which includes both
protozoa
(19.14%)
and
helminths
(21.57%).
Al-Daoody5 has collected 1258 stool
samples from school children and
foodhandlers in Ninevah governorate. The
samples were examined by direct and
concentration methods. The rate of
infection among was 50.6% of which
29.8% were protozoa, 12.1% helminths
and 8.7% mixed infections.
Abahussain 6 studied the prevalence of
intestinal parasites among expatriate
workers in Al-Khobar-Saudi Arabia, the
results of 994 stool specimens showed that
the rate of infection was 31.4%, of which
22.3% were single and 9.1% with multiple
infections (double, triple and quadruple).
Çeliksöz et al. 7 carried out a study to
determine the prevalence of parasites in
three different regions (Alibaba, Esentepe,
and Çayboyu) of Sivas, Turkey. Stool
specimens were taken from 1864
participants during 641 household visits.
The total prevalence was 37.2%.
The objectives of the present study are to
know some information about the
prevalence of intestinal parasites among
food-handler workers and to compare
several methods with respect to accuracy,
diagnostic yield, time consumption and
cost.
In Iraq, relatively, few studies have been
done on intestinal parasites, and to the best
of our knowledge no study has been done
on the intestinal parasites among
foodhandlers in Erbil city.
The objectives of the present study are:
1-To know some information about the
prevalence of intestinal parasites among
foodhandler workers in Erbil city.

2

2- To explore the various epidemiological
factors obtained through different ways of
fecal analysis.
METHODS
Sampling Area
During the period from the beginning of
October 2005 to the end of March 2006, a
total number of 587 stool samples were
collected
from
male
individuals
representing
different
sectors
of
foodhandlers (460 Restaurant workers, 66
Refreshment workers, and 61 College club
workers) of Erbil city. The fresh stool
samples were taken immediately from the
individuals then examined by both direct
and concentration methods. Those with
negative results two other samples were
taken from them at different times for
further examination.
Data Collection
Data about age and residence were
recorded for each person on a special form
together with stool samples obtained
through different ways of fecal analysis.
Laboratory Examination
The stool samples were examined
macroscopically (with the naked eyes) for
its characteristics for consistency (formed,
soft, loose, or watery), color (brown,
yellow, green,...), texture, presence of
mucus and blood, and also for the presence
of any adult helminthes and the segments
of
tape
worms,
then
examined
microscopically
by
direct
slide
preparations (wet mount and Lugol's
iodine 5%) for the presence of intestinal
parasites8,9 as well as formalin-ether
sedimentation and zinc-sulphate methods
were used according to the 10 .
A small quantity of the selected fresh stool
was placed on two separated warm slide
with an applicator stick, thoroughly
emulsified in one or two drops of warm
physiologic solution for the first slide and
also one or two drops of iodine solution for
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the second slide, and mounted with a cover
glass for each slide9. Using low power
objective lens (10x), suspected objects are
examined using the high-dry objective lens
(40x). Three smears for each specimen
were
prepared
and
examined
microscopically by this method.
Since direct method cannot detect all
parasites particularly if the infection is
light, concentration techniques were used
as
floatation
(zinc-sulfate)
and
sedimentation (formalin-ether) techniques.
In this method a solution of zinc-sulfate
with a specific gravity of 1.180 gm/cm3
which was prepared by dissolving 331gm
of zinc-sulfate in 1000 ml distilled water
and adjusting to exact specific gravity
using a Baume’-Density-Hydrometer T.P.
at 20oc. And the steps was started by
preparing 1 part of stool sample to 10 part
of distilled water, then it was strained
through wet gauze and centrifuged for 2
min. at 1500-2000 rpm, after discarding
the supernatant, this step was repeated
twice, the last supernatant fluid was
poured off completely and 1 or 2 ml of
zinc-sulfate solution is added. The packed
sediment was broken up, and enough zincsulfate solution was added to fill the tube
to 3 or 4 mm below the rim. The tube was
centrifuged for 2 minutes at 1500-2000
rpm. After that the tube was removed from
the centrifuge and avoiding agitation.
Several loopfuls of the surface film were
removed by means of a wire loop (4 mm in
diameter) on to the clean slide, one drop of
iodine stain was added, and the preparation
was agitated manually to ensure uniform
staining. The preparation was mounted
with a cover glass and ready for
examination under the microscope (5).
The same previous procedure was
performed for sedimentation technique,
but istead of zinc-sulfate it was used a
biphasic technique (formalin and ether).
Formalin used for fixing and preserving
the fecal specimen and ether used to
decrease the specific gravity of small fecal
particles (5, 6).
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Statistical Analysis
The results were analyzed statistically
using the computer program SPSS 11.5 for
Windows, for evaluating the differences
according to different parameters chisquare (α2) test was used, in which
calculated α2 compared with tabulated α2
at both levels (0. 01 and 0. 05) of
significant.
The
differences
were
considered to be statistically significant
when p-value obtained was less than 0.05.
RESULTS AND DISCUSSION
Throughout the period of this study several
species of intestinal parasites (Protozoa
and Helminthes) were identified among
foodhandler workers in Erbil city center.
The results of the present study showed the
occurrence of several intestinal parasites of
public
health
importance
among
foodhandlers.
Many
epidemiological
factors
are
associated with prevalence of intestinal
parasites among different communities; of
these factors are age, occupation,
geographical distribution, sex and methods
of diagnosis, which are taken into
consideration in this study.
(Table 1) represents the male foodhandlers
which were classified according to the rate
of infection with different intestinal
parasites.
Out of 587 male foodhandlers, 156
positive cases (26.58%) were reported in
our study to harbor one or more intestinal
parasites. As shown in (Table 2) out of the
460 restaurant workers, 110 cases
(23.91%) gave positive results, among 60
refreshment workers showed 19 positive
cases (28.79%) and for the 61 college club
workers, 27 positive cases were reported
and gave the highest rate of infection
(44.26%).
The highest rate of infection was 12.95%
(75 positive cases) for E. histolytica, the
next species was G. lamblia with 47
positive cases (8.01%), followed by 19

3
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cases (3.24%) of E. coli, only one positive
case (0.17%) for both I. buetschlii and T.
Table 1. Rates of infection with intestinal parasites among foodhandlers: examination of
587 fecal samples in Erbil-province.
Number of
% from total
% from total
Parasites
Positive samples
Positive
Number samples
samples
Entamoeba histolytica
75
48.08
12.95
Entamoeba coli
19
12.17
3.24
Giardia lamblia
47
30.13
8.006
Iodamoeba buetschlii
1
0.64
0.17
Trichomonas hominis
1
0.64
0.17
Total protozoa
143
91.66
24.53
Hymenolepis nana
12
7.69
2.04
Ascaris lumbricoides
1
0.64
0.17
Total Helminths
13
8.33
2.21
Total Parasites
156
100
26.58
Table 2. Rates of infection from positive samples of each occupation with different
intestinal parasites of foodhandlers in Erbil-province.
Restaurant Refreshmen College club Total (587)
Parasites
workers
t workers
workers
(460)
(66)
(61)
No.
%
No.
%
No.
%
No
%
.
Entamoeba
54
11.74
9
13.64 12
19.67
75 12.77
histolytica
Entamoeba coli
14
3.04
3
4.55
2
3.28
19
3.24
Giardia lamblia
32
6.96
5
7.58
10
16.39
47
8.01
Iodamoeba buetschlii
1
0.22
0
0
0
0
1
0.17
Trichomonas
1
0.22
0
0
0
0
1
0.17
hominis
Total protozoa
102 22.17
17 25.76 24
39.34
14 24.36
3
Hymenolepis nana
7
1.52
2
3.03
3
4.92
12
2.04
Ascaris lumbricoides
1
0.22
0
0
0
0
1
0.17
Total Helminthes
8
1.74
2
3.03
3
4,92
13
2.21
Total Parasites
110 23.91
19 28.79 27
44.26
15 26.57
6
(α2 = 26.38694)
14
hominis were reported. The total positive
in Dohuk, all recorded higher rates of
numbers of protozoa were 143 (24.53%),
infection than ours.
while for helminthes were 143 (2.21%)
The above higher rates of infection
which included only one positive case
compared to what is reported in the present
(0.17%) of A. lumbricoides and 12 positive
study (26.8%), may be due to low
cases (2.04%) of H. nana.
socioeconomic
conditions,
personal
Al-Kachache 4 in Mosul, Molan and Farag
hygiene, immune status, unsafe water
3
in Erbil, Hussein 10 in the same city, Alsupplies and abundance of some insects,
5
11
Daoody in Mosul, Salih , Abdullah et
which may act as carrier for these
al. 12 , Farag13 in Erbil and Al-Saeed et al.
parasites, as part of these studies were
done in rural regions.
4
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Al-Shirifi 15 in Kirkuk recorded close rate
to ours among foodhandlers, this could be
due to the somewhat similar climatic
factors, while the lower rates of infection
compared to the present study were done
by Jassim et al. 16 in Kirkuk, Kadir et al. 17
in Erbil, Al-Barzanjey18 in Erbil, Salih11in
Erbil and Hussein 19 in Sulaimani as the
reasons explained by the authors, Kadir et
al. 17 ascribe this to the high standard of
living and better sanitation of the studied
groups, while Hussein 19 believed that the
low degree of temperature in Sulaimani
district played a role in distribution of the
parasites.
Many pathogenic intestinal parasites are
transmitted through the faecal-oral route.
Since unhygienic preparation, storage and
handling of food by infected individuals
are a major cause for food-borne diseases;
foodhandlers need to be screened before
they are allowed to work in food
establishments such as restaurants, hotels,
food stores, factories or as helpers and
cooks in private houses20.
Seven species of intestinal parasites were
identified, in which E. histolytica showed
the highest rate of infection among these
parasites with the rate 48.08% from the
total positive cases and 12.95% from the
total number of samples, the latter is close
to what has been reported by Hussein(19)
in Sulaimani, while higher rates of
infection with E. histolytica than our rate
of infection were recorded by Koyee 21 in
Erbil and Al-Saeed et al. 14 in Dohuk,
Infection is transmitted via contaminated
food and water, foodhandlers may carry
amoebic cysts, therefore they play a role in
spreading the infection, direct contact with
infected feces also may be responsible for
person-to-person transmission22 .
Various rates of infection with this parasite
were recorded in Iraq and other countries
of the world in previous studies. Lower
rates of infection were recorded by Shihab
and Sultan 23 in Baghdad, Jassim et al. 16
in Kirkuk, Kadir et al. 17 in Erbil, AlBarzanjey 18 in Erbil, Al-Daoody 5 in
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Mosul, Farag15 in Erbil, Al-Shirifi 15 in
Kirkuk, Hussein 19 in Sulaimani.
The differences could be due to what is
mentioned by the authors, where they
believed that health education, biological
environment, poor hygiene status and
abundance of flies can play a role in
transmission of infection with E.
histolytica, other factors may be due to the
studied groups, in the present study, we
examined asymptomatic foodhandlers,
while most of the above high rates with
this parasite due to the examination of
hospitalized patients with symptoms.
The infection rate with G. lamblia was
30.13% among total positive of samples
and 8.006% among total number of the
samples. Close rate of infection with this
parasite was recorded by and Hussein19 in
Sulaimani, lower rates than ours were
recorded by Shihab and Sultan23 in
Baghdad, Jassim et al. 16 in Kirkuk, AlDaoody 5 in Mosul and Farag13 in Erbil.
The higher rates of infection than ours
were recorded by Kadir et al. 17 in Erbil,
Al-Kachache 4 in Mosul, Molan and Farag
3
in Erbil, Hussein 10 in the same city, AlDaoody 5 in Mosul, Salih11 , Abdullah et
al. 12 , Farag13 in Erbil and Al-Saeed et al.
14
in Dohuk, These higher rates of
infection than the rate of the present study,
could be due to the direct transmission of
the parasite through contaminated food
and water, or from person to person and/or
the presence of some non-specific strains
of G. lamblia (which have wide range of
hosts) and the man will be sensitive to be
affected by these strains that may be
present in mammals or birds which act as
reservoir hosts.
For non-pathogenic protozoa of the present
study, the rate of infection with E. coli was
recorded 12.17% among total positive
cases and 3.24% among total number of
the samples. The higher rates of infection
with E. coli than the present study (3.24%)
were recorded by Molan and Farag 3 in
Erbil, Hussein10 in the same city, AlDaoody5 in Mosul, Al-Shirifi 15 in Kirkuk
and Farag13 in Erbil. The relative high
5
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rates of infection with this species reflect
to the socio-economic status, availability
of
insects,
water
contamination,
environmental conditions, or may be due
to the rare distribution of this parasite in
our region of the study and sanitation
conditions of the studied areas.
Relatively close rate of infection with E.
coli were recorded by Hussein 19 in
Sulaimani, while the lower rates of
infection compared to our rates of
infection was recorded by Abahussain 6 in
Saudi Arabia.
In the present study, it was recorded 0.17%
of infection with I. buetschlii, the higher
rates of infection with this parasite
recorded by Al-Daoody 5 in Mosul, AlShirifi 15 in Kirkuk and Farag 13 in Erbil.
We live in a microbial world, and there are
many opportunities for food to become
contaminated as it is produced and
prepared. Many foodborne microbes are
present in healthy animals (usually in their
intestines) raised for food. Meat and
poultry
carcasses
can
become
contaminated during slaughter by contact
with small amounts of intestinal contents.
Similarly, fresh fruits and vegetables can
be contaminated if they are washed or
irrigated with water that is contaminated
with animal manure or human sewage. In
food processing, foodborne microbes can
be introduced from infected humans who
handle the food, or by cross contamination
from some other raw agricultural product.
The rate of infection with T. hominis was
0.17%, higher rates of infection were
recorded by Al-Kachache 14 in Mosul and
Hussein 19 in Sulaimani. Beaver and Jung
24
showed that T. hominis has only a
trophozoite stage; this fact may be
responsible for the lower rates of infection.
The infection rate with H. nana was
2.04%, the relatively close rates of
infection with this parasite were recorded
by Al-Daoody 5 in Mosul, and Al-Saeed et
al. 14 in Dohuk, while higher rates were
recorded by Jassim et al. 16 in Kirkuk,
Hussein10 in Erbil, Farag 13 in the same
city, and Al-Shirifi15 in Kirkuk.
6

Lower rates of infection with this parasite
were recorded by Shihab and Sultan 23 in
Baghdad and Kadir et al. 17 in Erbil.
The rate of infection with A. lumbicoides
was 0.17%, several studies were conducted
in Iraq by several authors, and they have
reported higher rates of infection with this
parasite than the rate of infection in our
study Hussein 10 in Erbil, Al-Daoody5 in
Mosul, Al-Shirifi 15 in Kirkuk, Al-Saeed
14
in Dohuk and Hussein19 in Sulaimani.
The difference between the rates recorded
by these authors in Iraq with the rate of
infection in our study may be due to the
low socioeconomic conditions, personal
hygiene
and
the
difference
in
environmental conditions. Similar rate
recorded by Al-Barzanjey 18 in Erbil for
this parasite.
As shown in the (Table 3), the infection
was related with age groups; it is revealed
that the infection rate was high in age
group 10-19 years as it was 36.9% with
different intestinal parasites, the lower rate
recorded by Al-Kachache 4 in Mosul,
Molan and Farag 3 in Erbil, Hussein 10 in
the same city, Al-Daoody 5 in Mosul,
Salih11 , Abdullah et al. 12 , Farag13 in
Erbiland Al-Saeed et al. 14 in Dohuk and
Hussein 19
in Sulaimani, and the
differences between these rates of
infection and our rate of infection is
probably due to the methods of fecal
analysis and sanitation level of the studied
groups, E. histolytica showed
highest rate of infection (16.07%) among
other parasites for this age group lower
rate of infection were recorded by AlDaoody 5 in Mosul, Al-Shirifi 15 in Kirkuk
and Al-Saeed et al. 14 in Dohuk, the high
rate of infection among peoples of this age
group (10-19 years old) due to the high
numbers of examined specimens and the
age of the most workers situated in this age
group. highest rate of infection (16.07%)
among other parasites for this age group
lower rate of infection were recorded by
Al-Daoody (15) in Mosul, Al-Shirifi 15 in
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this age group (10-19 years old) due to the

Table 3.Rates of infection with intestinal parasites among foodhandlers : examination of (587) fecal
samples from total positive cases, examined in Erbil-province according to different age groups.
10-19
20-29
30-39
40-49
50<
Total
Years
Years
Years
Years
Years
(587)
(168)
(240)
(118)
(37)
(24)
Parasites
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%
E. histolytica 27
16.07
31
12.92
10
8.47
6
16.22
1
4.17
75
12.78
E. coli
6
3.57
7
2.92
4
3.39
2
5.4
0
0
19
3.24
G. lamblia 20
11.9
22
9.17
3
2.54
2
5.4
0
0
47
8.01
I. buetschlii
0
0
1
0.42
0
0
0
0
0
0
1
0.17
T. hominis
1
0.59
0
0
0
0
0
0
0
0
1
0.17
Totalprotozoa 54
32.14
61
25.42
17
14.4
10
27.03
1
4.17
143 24.36
H. nana
8
4.76
4
1.67
0
0
0
0
0
0
12
2.04
A.lumbricoides
0
0
1
0.42
0
0
0
0
0
0
1
0.17
Total Helminths
8
4.76
5
2.08
0
0
0
0
0
0
13
2.21
Total Parasites 62
36.9
66
27.5
17
14.4
10
27.03
1
4.17
156 26.57

high numbers of examined specimens and
the age of the most workers situated in this
age group.
While the lowest rate of infection was
4.17% in age group over 50 years old, the
highest total rate of both protozoan and
helminthes infection among different age
groups was recorded in the age group 1019 years which was 32.14% and 4.76%
respectively, followed by age group 20-29
years (2.08%), but there were no
helminthes infection in other age groups
(30-39, 40-49 and over 50 years old),
among the protozoa, E. histolytica showed
the highest rate (16.07%) of infection
among the age group 10-19 years, while
the lowest rate (4.17%) of this species was
recorded among age groups over 50 years,
the second high rate (11.9%) of protozoan
infection was G. lamblia among age
groups 10-19 years, whereas the low rate
(2.54%) of this species was found among
age groups 30-39 years, but there were no
infection of this species over 50 years old,
followed by E. coli the highest rate (5.4%)
occurred in the age group 40-49 years and
the lowest (2.92%) in the age groups 20-29
years, but there were no infection of this
species over 50 years old and only one
positive case (0.59%) reported of T.
hominis among age groups 10-19 years
old.

For the intestinal helminthes, only one
positive case (0.42%) of intestinal
nematode (A. lumbricoides) was reported
and that was in the age group 20-29 years,
while for the intestinal cestodee were 12
positive cases (2.04%) of H. nana, among
this the highest 4.76% rate (8 positive
cases) were reported in the age group 1019 years and 4 positive cases (1.67%)
among 20-29 years, but there were no
infection in other age groups.
About the age groups of 20-29 years old,
the rate of infection with different
intestinal parasites among the total number
of this age group was 27.5%, the lower
rates of infection than the rate of the
present study were recorded by AlKachache4 in Mosul, Al-Saeed et al. 14 in
Dohuk and Hussein 19in Sulaimani, while
Salih25 in Erbil was recorded higher rates
of infection than ours, this differences
could be due to the climatic factors,
personal hygiene and socioeconomic
status. The predominant parasite in this
age group was E. histolytica (12.92%)
among total number of the samples; this
could be due to the direct transmission of
this parasite through contaminated fruits,
vegetables and water.
The rate of infection from the total number
of the samples for the age group 30-39
7
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years old among foodhandlers was 14.4%,
the lower rates of infection were recorded
by Salih25 in Erbil and Al-Saeed et al. 14
in Dohuk, close rate reported by AlKachache 4 in Mosul, while higher rate
were recorded by Hussein 19 in Sulaimani
and Salih 11 in Erbil, these differences of
the rate of infection could be due to the
difference in the environmental conditions
and socioeconomic status.
E. histolytica showed the highest rate of
infection (8.47%) among the other
parasites in this age group, the lower rate
of infection with this parasite recorded by
Al-Saeed et al. 14 in Dohuk and Hussein19
in Sulaimani.
The rate of infection with different
intestinal parasites for the age group 40-49
years old was 27.03% and for the age
group 50 years and above was 4.17%,
when these two age groups are combined,
the rate of infection was became 15.6%
and this rate was lower than what was
recorded by Salih25 in Erbil and Al-Saeed
et al. 14 in Dohuk, E. histolytica was the
most predominant parasite (16.22%) for
the age group 40-42 years and 4.17% for

the age group 50 years and above, when
these two rate of infection with E.
histolytica are combined, the rate of
infection was 10.2%, close rate of
infection with this parasite to our rate was
recorded by Hussein 19 in Sulaimani,
while the lower rate recorded by Al-Saeed
et al.14 in Dohuk.
From (Table (4) showed number of
infection according to the geographical
distribution of foodhandlers, the highest
total number of infection was (30 positive
cases) recorded among those workers that
located at the Shekhalla Street, this may be
due to the daily mixing of population in
this street and neglecting monthly stool
examination of foodhandler workers,
followed by both Kirkuk and Bata streets
(26 positive cases), then both Tayrawa and
Shorish streets (14 positive cases), the total
positive numbers in Iskan, Tajel and Qala
streets were 10 positive cases, while for 60
metry street 11 positive cases were
recorded, but the lowest positive number
only 5 cases were reported at the Setaqan
street.

Table (4). Numbers of positive cases of different intestinal parasites among
foodhandlers according to the geographical distribution of working in Erbil-city.
Shorsh
Street

Taiel
Street

Qala
Street

13
2
9
0
0
24
2
0
2
26

13
9
5
0
1
28
1
1
2
30

2
1
7
1
0
11
3
0
3
14

14
5
5
0
0
24
2
0
2
26

9
0
4
0
0
13
1
0
1
14

4
0
5
0
0
9
1
0
1
10

8
0
2
0
0
10
0
0
0
10

Total

Bata
Street

5
0
5
0
0
10
1
0
1
11

Tayrawa
Street

2
1
2
0
0
5
0
0
0
5

Shekhalla
Street

5
1
3
0
0
9
1
0
1
10

Kirkuk
Street

60 m
Street

8

Setaqan
Street

E. histolytica
E. coli
G. lamblia
I. buetschlii
T. hominis
Total protozoa
H. nana
A. lumbricoides
Total Helminths
Total Parasites

Iskan
Street

Parasites

75
19
47
1
1
143
12
1
13
156
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ABSTRACT
Objectives: To evaluate the effect of Tinidazol solution as a direct injectable scolicidal agent inside the hydatid
cyst.
Design: prospective
Settings: Mosul University, Mosul, Iraq. Emergency Teaching Hospital, Duhok, Iraq
Subjects: Twenty volunteer patients with hydatid disease of the liver, spleen and pancreas were included in this
study conducted between June 2003 and June 2011.
Intervention: The prepared Tinidazol solution was used as an intracystically injectable scolicidal agent
peroperatively in quantities corresponding to the cysts’ sizes for ten minutes. The scolices viability was
established by checking the movement and activity of flame cells, disrupted membrane or stained with eosin is
considered as dead.
Results: Postoperatively all subjects have good recovery, no complications, with normal serological diagnostic
test effects, no sign and symptoms of cholangitis, hepatitis or recurrence within six months.
Main outcome measure: The microscopical examination by the immediate eosin staining after the Tinidazole
injection revealed non-viable protoscolices. The histopathological examination of serial sections of the cysts
wall after the cysts removal, revealed laminated germinal layer of hydatid cyst and no scolices at all.
Conclusion: Tinidazol solution after its preparation can be used as a directly injectable scolicidal agent for
sterilization before its removal with no evidence of any complications.

Duhok Med J 2012;6 Suppl 1: 13-20.
Key words: hydatid disease, scolices, scolicidal agents, Tinidazole
ydatid Disease is a parasitic disease
that affects both humans and other
mammals by the larval stages of the
cestode (tapeworm) species, is called
echinococcosis (hydatid cyst) 1. There are
three different forms of echinococcosis
found in human, each of which is caused
by the larval stages of different species of
the tapeworm of genus Echinococcus 2,3.
In Iraq mainly Echinococcus granulosus
had been found 4. The wall of the parasitic
cyst has two structural components; an
outer acellular laminated membrane and an
inner germinal membrane where the
protoscolices bud from it 5. In addition, the
human affected organ will form an outer
adventitial layer wrapping the parasitic
cyst.
The hydatid disease is an endemic disease
in the Mediterranean countries and the

H

Middle East especially in Iraq 4 .
Surgery remains the primary treatment and
the only hope for complete cure for
hydatid cyst of the liver since the results of
medical and percutaneous treatment are
still controversial 3. In the surgical
management of this disease, sterilization of
the cyst cavity by injection of a scolicidal
agent, protection of the surrounding
tissues, evacuation of the cyst and the
management of the residual cavity are the
main principal steps 6,7.
Many Scolicidal agents include formalin,
hydrogen peroxide, hypertonic saline,
chlorhexidine, absolute alcohol, and
cetrimide have been used and a variety of
complications have been described with all
these scolicidal agents 8 .
Tinidazol solution has not been used
before as a directly injectable scolicidal
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agent
inside
the
hydatid
cyst
peroperatively for sterilization before its
removal.
This study aims to evaluate in an in-vivo
basis the effectiveness of Tinidazol
solution as a directly injectable scolicidal
agent inside the liver hydatid cyst intraoperatively for sterilization before its
removal which was not used before intracystically.
METHODS
This prospective study was conducted
between June 2003 and June 2011 and
carried out on twenty volunteer patients
with signed agreement certification,
illustration of the procedure and
explanation of the possible complications
suffering from operable hydatid disease of
the liver, spleen and pancreas and did not
received any medical or surgical treatment
for the hydatid disease before confirmed
by
ultrasonic
and
computerized
tomographic studies, of different ages, sex,
cyst number and sizes as shown in
(Table 1) in The Emergency Teaching
Hospital (Duhok city, Kurdistan region –
Iraq).
The Tinidazole solution prepared by
dissolving 5 grams of Tinidazole
hydrochloride in water for injection up to
1000 ml then filtered and filled in amber
container with 100ml for each container,
closed with stopper and sterilized with
autoclave at 116˚ C, pressure at 0.75 Bar
for 40 minutes as in the standard
preparation and concentration of the
intravenous Tinidazole vial solution (500
mg/100 ml) which is not available in Iraq.
A spectrophotometric method was used to
determine the concentration at wavelength
311nm. pH measures (5.5-7). The solution
was tested on Albino rabbit and showed
negative results for increasing in the body
temperature means neither pyrogens nor
microbes were present.
The method of shelf- life predication based
on 3 months accelerated stability data was
utilized. The degradation of the Tinidazole
14

hydrochloride behaves accordingly to first
order kinetics. The time for the loss lines
at 40 ˚C & 60 ˚C to reach 90% of the
initial concentration is labeled. The
solution is stable at least 2 years. Protected
from light, at a temperature below 30
˚C9,10.
This solution was tested in vitro on ten
intact viable hydatid cysts of sheep for
different periods of time to determine the
time needed for Tinidazole to inactivate
the sheep`s hydatid cysts, after histological
examination by 0.1% eosin dye11-13 it had
been found that ten minutes is the least
effective time to kill all the scolices.
The prepared Tinidazol solution was used
as an intracystically injectable scolicidal
agent peroperatively for inactivation of the
fertile hydatid cyst before its removal in
quantities corresponding to their sizes and
maximum intracystic tension reached
without leakage which differ from case to
another accordingly for ten minutes, as
shown in (Table 2).
During surgery, the exact location of the
cyst was identified. The surrounding
tissues were protected by covering them
with Tinidazol solution-soaked pads. The
cystic fluid was sampled by syringing
(sample No. 1) and then partially
evacuated using a suction device, and
Tinidazol solution was instilled to its
maximum tension without leakage in the
cavity and allowed to sit for 10 minutes,
then after was sampled again (sample No.
2) and then completely evacuated. Then
the outer adventitial layer was opened and
the parasitic cyst and its content were
removed and sampled (sample No. 3).
Care was taken to ensure no spillage
occurs to prevent seeding and secondary
infestation.
At time of operation, after preparation of
the three samples, they were transferred to
a microscope slide to which a drop of
0.1% eosin dye 11 was added. Viability
was established by checking the movement
and activity of flame cells, disrupted
membrane or stained with eosin is
considered dead 12,13.
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RESULTS
In this prospective study twenty
cases of hydatid disease of the liver and
the spleen in the human were diagnosed,
managed and finished follow up for six
months between June 2003 and June 2011
in Duhok Emergency Teaching Hospital
and the samples were studied in
association with the parasitological
consultation team.
The ages ranged from (10) years
to (45) years with mean age (30.75) and
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the male to female ratio was 1:3 as shown
in (Table 1).
Regarding the sites of the hydatid
cyst were 16 patients in the liver (80%), 2
patients in the spleen (10%), 1 patient in
the pancreas (5%) and 1 patient in both the
liver and the spleen (5%). The number of
the cysts varied from single cyst as in 14
patients (70%) to multiple cysts as in 6
patients (30%) with variable sizes ranging
from 3x3 to 15x14. (Table 1).

Table 1. The patients; ages, sex and cysts, sites
Case No.
Age
Sex
Cyst site
1
10
female
Liver
2
40
male
Liver
3
20
female
Pancreas
4
38
female
Liver, spleen
5
25
female
Liver
6
27
male
Liver
7
32
female
Liver
8*
42
female
Liver
9
40
female
Liver
10
30
male
Spleen
11
45
female
Liver
12
34
female
Liver
13
30
female
Liver
14
24
female
Liver
15
29
female
Spleen
16
37
male
Liver
17
41
female
Liver
18
35
male
Liver
19
15
female
Liver
20
21
female
Liver
* bile stained hydatid cyst fluid

Regarding the fluid of the cysts; all cysts
showed clear fluid except single case (case
no.8) showed clear bile stained fluid.
The microscopical examination by the
immediate eosin staining before Tinidazole
injection of all (samples no. 1) revealed
viable
protoscolices.
While
the
microscopic examination of (samples no.2)
after the Tinidazole injection revealed nonviable protoscolices. (Table 2).
The histopathological examination of
serial sections of the cysts wall after the
cysts removal which referred as (sample
no. 3); all revealed laminated germinal
layer of hydatid cyst and no scolices at all.
(Table 2).

Cyst No.
2
1
1
2
1
4
1
1
1
1
1
3
1
1
1
4
2
1
1
1

Cyst size
13x9 , 5x5 cm
10x10 cm
7x5 cm
10x9 , 8x7 cm
9x7 cm
7x5 ,5x5 , 3x4 , 3x3 cm
7x7 cm
9x8 cm
15x14 cm
15x10 cm
5x4 cm
10x8 , 8x7 , 6x6 cm
15x9 cm
9x8 cm
13x10 cm
6x5 , 5x5, 5x5 , 3x4 cm
14x12 , 9x8 cm
15x11 cm
11x9 cm
12x10 cm

DISCUSSION
The hydatid disease is a
worldwide important medical issue with
high endemicity in Iraq 4. The surgical
removal remains the main line of treatment
and the scolicidal agents that used in the
hydatid cyst operation are a major surgical
problem. Many scolicidal agents have been
used with variable degrees of success and
complication 7 intraoperativily and
postoperatively. Among the various most
commonly known scolicidal agents are
formalin which cause toxicity and no
longer used 14,
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Table 2. The injected Tinidazole quantity, waiting duration and the scolices viability.
Case No.
Cyst
The injected Tinidazol
Waiting duration after
scolices viability
No.
quantity (in ml.)
injection (in minutes)
after injection
1
2
10 , 3
All 10
All Dead
2
1
15
10
Dead
3
1
10
10
Dead
4
2
20 ,10
All 10
All Dead
5
1
10
10
Dead
6
4
7, 7, 5, 5
All 10
All Dead
7
1
10
10
Dead
8*
1
15
10
Dead
9
1
20
10
Dead
10
1
20
10
Dead
11
1
7
10
Dead
12
3
20, 15, 15
All 10
All Dead
13
1
25
10
Dead
14
1
15
10
Dead
15
1
25
10
Dead
16
4
10, 10, 10, 7
All 10
All Dead
17
2
25, 15
All 10
All Dead
18
1
25
10
Dead
19
1
20
10
Dead
20
1
25
10
Dead
* bile stained hydatid cyst fluid

ethyl alcohol that is usually preferred for
ultrasonic-guided percutaneous aspiration,
injection and reaspiration (PAIR) of
hydatid cysts 15,16 which cause sclerosing
17
cholangitis
,
polyvinylpirrolidone
(Betadine®) which cause renal shutdown,
sterile
peritonitis
and
sclerosing
cholangitis [18], cetrimide which cause
sclerosing peritonitis 19, metabolic acidosis
20
and methemoglobinemia21, hydrogen
peroxide and hypertonic saline which both
have
low
efficacy
and
various
complications 22,23.
As Mebendazole is no longer
recommended for the treatment of hydatid
disease by the FDA due to its neutropenic
side effect 24and Albendazole is already
studied as scolicidal agent and shown not
to be superior to other scolicidal agents 25.
Tinidazole which is also imidazole
derivative and produces antiprotozoal
effect was prepared as Tinidazole
hydrochloride 500mg / 100ml Solution.
This
solution
had
been
made
approximately isotonic solution with pH
ranging (5.5-7) 9,10 .A trial of injecting
16

Tinidazole solution into the hydatid cyst
and preserving the operative field with
sponges soaked with this solution have
been made to avoid dissemination of
parasites during the surgery in all the
twenty patients. The microscopical
examination of the cystic fluid by the
immediate eosin staining11-13revealed nonviable
protoscolices
and
the
histopathological examination of serial
sections of the cysts wall after the cysts
removal
revealed laminated germinal
layer of hydatid cyst and dead scolices at
all cases. Postoperatively have good
recovery, no fever or cardiovascular and
neurological complications, with normal
serological diagnostic test, no sign and
symptoms of cholangitis or hepatitis in all
the cases including (case no.8 which had
bile stained fluid indicate possible
connection with biliary system).
Follow up of the patients after their
surgery by the ultrasound study and the
liver function tests (serum total bilirubin,
GPT and GOT) every six months and one
computerized tomography scan at the end
of the first six months reveled no
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dissemination or recurrence of the hydatid
disease with normal serological tests until
June 2011.
Tinidazole tablets rapidly and completely
absorbed,
protein
binding;
12%.
Distributed in all body tissues and fluids;
cross blood-brain barrier; significantly
metabolized; Excreted primarily in urine
and partially eliminated in feces. Half-life:
12-14 h with minimal and non serious side
effects 26.
The intravenous infusion of Tinidazole, a
mean 63% of the dose will be excreted in
the urine, 12% of the dose will be excreted
in the faces, indicating the possible
involvement of biliary excretion27without
any reports of cholangitis.
CONCLUSION
Although of extensive use of different
scolicidal
agents,
a
variety
of
complications have been described with all
these scolicidal agents. We present
evidences that Tinidazol solution after its
preparation can be used as a safe directly
injectable scolicidal agent inside the
hydatid cyst peroperatively for sterilization
before its removal with no evidence of any
complications.
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ABSTRACT
Background and objectives This study was conducted in-order to assess the epidemiology of fungaemia
among hospitalized patients and to identify the risk factors associated with fungaemia in critical care units.
Methods: Blood cultures (24087 bottles) from all medical units at high infective risk mainly from intensive
care unit and Nursery wards in Ohud Hospital in Madina Al-Munawara in Saudi Arabia were sent to
Microbiology laboratory. A minimum of 5 mL of blood was collected aseptically by skin venepuncture and
inoculated into a BacTec aerobic vial (Becton Dickinson) and incubated for 7 days. All positive cultures were
inoculated on Sabouraud glucose agar (SGA) and incubated at 30 0C. An aliquot was Gram-stained for
preliminary identification of the microorganism. C. albicans were identified based on colonial morphology and
germ tube formation.
Results: A total of 115 cases of blood culture positive for fungi were identified out of 2875 positive bottles
during 7 year period (2005-2011). The majority of episodes were due to Candida albicans: 60 (52%) followed
by candida non-albicans: 53 (46%), and only 2 cases (2%) of non- candida spp (Aspergillus spp). The overall
mortality was 32%.
In Nursery ward there were 59 (51%) cases of yeast in blood culture, among these episodes, 48 (81%) were
positive for Candida albicans, and 11 (19%) were Candida non-albicans. The two main risk factors were: first
prematurity and Respiratory Distress Syndrome (RDS): 48%. Second the use of 2 antibiotics combined or
more: 71%. In adult Intensive care unit and other medical wards there were 56 (49%) positive cases. 12 (21%)
episodes were Candida albicans, 42 (75%) were Candida non-albicans and only 2 (4%) were non-candida spp
(Aspergellus spp). The associated risk factors in ICU were: diabetes: 18 cases (39%), respiratory disorders: 9
cases (20%), CVA: 6 cases (13%), post –operative; CNS infection and liver disorders: 3 cases (6.5%) each.
There were also 2 cases (4.5%) for each of anaemia and septic shock.
Conclusions: this study highlighted the importance of candidemia among hospitalized patients. There was high
percentage 81% of Candida albicans among fungaemic cases in Nursery Unit but Candida non-albicans
constituted 75% among fungaemic cases in adult ICU.

Duhok Med J 2012;6 Suppl 1: 21-27.
Key words: Fungaemia,Tertiary care Hospital, Saudi Arabia.
andidal
bloodstream
infections
(CBSIs) currently represent the
fourth
most
common
nosocomial
bloodstream infections 1.The incidence of
candidemia has risen over the last two
decades, in several parts of the world and
indifferent settings2,3 . Mostly is due to an
increase in the use of more aggressive
therapy practices in intensive care units.
Systemic
candida
infections
are
associated with a high mortality rate (38%)
and a prolonged hospital stay 4,5 .
Therefore, in patients with accumulating
risk factors for candidemia, in whom the
probability for candidemia is high,

C



clinicians use empirical treatment long
before laboratory results on species
identification and antibiograms are
available, when the infection is suspected6
. In order to apply an effective treatment, it
is essential to have a valid, regularly
updated knowledge of the proportion of
Candida spp causing candidemia.
A significant variability has been noticed
within studies, especially in multicenter
studies enrolling patients in different
settings 7.
Certain patients are at high risk of
developing candidemia especially those
receiving broad-spectrum antibiotics,
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chemotherapy, or steroids. In addition, the
presence of central venous catheters
(CVC), administration of total parenteral
nutrition (TPN), complicated abdominal
surgery, malignancy, neutropenia, and
acute renal failure (ARF) are additional
risk factors8,9 .
Historically, Candida albicans accounts
for 50—70% of all episodes of
candidemia10. The prevalence of C. nonalbicans is increasing in many centers11.
This study compared C. albicans and C.
non albicans in relation to the predisposing
factors in different wards in Ohud Hospital
mainly in ICU and Nursery wards.
METHODS
Ohud hospital in Madina al-Munawara in
Saudi Arabia is a tertiary care hospital
with a capacity of 270 beds. It comprises
all branches of medical care including ICU
and nursing wards.
A minimum of 5 mL of blood was
collected aseptically by skin venepuncture
for adults and 1-3 ml for paediatric
patients. The blood was inoculated into a
BacTec aerobic vial (Becton Dickinson).
Specimens were incubated at 35 0C with
continuous agitation for seven days.
Positive cultures were manually sampled
and inoculated on Sabouraud glucose agar
(SGA) and incubated at 30 0C. An aliquot
was
Gram-stained
for
preliminary
identification of the microorganism. C.
albicans , C. non-albicans and noncandida spp were identified based on gram
staining, colonial morphology and germ
tube formation. A germ tube is an
outgrowth produced by spores of sporereleasing fungi during germination. The
germ tube differentiates, grows, and
develops by mitosis to create somatic
hyphae. A germ tube test is a diagnostic
test in which a sample of fungal spores are
suspended in serum and examined by
microscopy for the detection of any germ
tubes. It is particularly indicated for
colonies of white or cream color on fungal
culture, where a positive germ tube test is
22

strongly indicative of Candida albicans.
Candidemia was defined as a positive
blood culture for Candida spp and the
presence of signs and symptoms of sepsis.
For the identified cases, we collected the
demographic data (age and ward),
underlying disease, and the presence of
risk factors (neutropenia, surgery, and
prior use of antimicrobial agents) of
patients.

RESULTS
The overall number of fungaemia between
2005 and 2011 was 115 (4% of all
significant blood stream infections).
Candida albicans was the most commonly
isolated species detected in 60 cases
(52%). Candida non-albicans was detected
in 53 episodes (46%) and the number for
non-candida (Aspergellus spp) was 2
(2%). All the 115 bottles did not grow
bacteria.
There were 59 episodes (51%) from
Nursery ward, 49 out of 59 (87%) were
neonates. The Number of candida albicans
was 48 (81%). The number of candida
non-albicans was 11 (19%).
The associated risk factors in Nursing
ward in relation to fungaemic cases are: 23
out of 48 positive cases (48%) were
premature and Respiratory Distress
Syndrome (RDS). 34 out of 48 (71%) of
cases were on 2 or more than 2 antibiotics
including Vancomycin and or Tienam.
There are no prior data or study for
comparison.
The number of episodes from ICU and
related medical wards were 56 (49%). 83%
of cases were more than 60 years of age.
Candida albicans were seen in 12 cases
(21%), candida non-albicans were
detected from 42 bottles (75%). There
were 2 cases of non-candida (2%).
The associated risk factors in ICU in
relation to fungaemic cases are shown in
(Table 1).
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Table 1.The associated risk factors in ICU in
relation to fungaemic cases .
Risk Factor
Diabetes mellitus
Respiratory disorders
CVA
Post-operative
Meningitis
Liver disorders
Anaemia
Septic shock
Total

Number
of cases
18
9
6
3
3
3
2
2
46

%
39
20
13
6.5
6.5
6.5
4.5
4.5
100

DISCUSSION
In this study, we evaluated the
epidemiology and risk factors for
fungaemia at a general hospital in Saudi
Arabia. There were a total of 115 distinct
episodes of fungaemia in the study period
from 2005-2011. The total number of
episodes was low for the seven-year study
period. Although the culture system
employed (BACTEC) is an adequate
system for the detection of Candida, it is
not the highest yield system available. A
second reason for low incidence might be
the types of patients seen in Ohud hospital
as it does not have patients with organ
transplants. Moreover there were no prior
data or study for comparison.
The prevalence of the different species of
Candida in blood stream infections varies
from one institute to another. The most
frequent species causing fungemia in our
study was C. albicans and constituted 52%
of all the isolates. In other studies from
Saudi Arabia, the predominance of C.
albicans from blood isolates has also been
46% 12 and 50 %13 . In a study from a
teaching hospital in the Eastern province
of Saudi Arabia, C. albicans fungemia
constituted only 19% of the total isolates
(14)
. Some other studies described the
predominance of non-C. albicans15 .
Antibiotic use is a known predisposing
factor for the development of fungemia 14
This important risk factor was not assessed
in some studies from Saudi Arabia 13 . In
this study, the predisposing factors for the

development of candidemia in Nursing
ward was first the use of 2 or more of
antibiotics in 71% of patients including
vancomycin, Tienam or 3rd generation
Cephalosporines. Second, prematurity with
or without RDS and the association was
48%.
Candidemia-associated mortality has been
found to be 31—72% 13,16,17 Similarly, the
crude mortality rate in our study was 32%
for all patients with candidemia, 29% for
C. albicans and 26% for non-C. albicans.
In a study from Italy, the mortality rate due
to candidemia was 14.2% and 40% in the
C. albicans and non-C. albicans groups,
respectively 18. In another study, mortality
associated with C. albicans and C.
parapsilosis was 39.5% and 11.1%,
respectively 19. The difference in the
observed mortality rates between these
studies may be related to the severity of
the underlying diseases.
Intensive care unit stay with its associated
invasive procedures constituted an
important risk factor of candidemia 21 .
Other risk factors include severity of
illness which promotes yeast over-growth
and the increase use of potent antibiotics
will cause disturbance of normal gut flora
21. In our study there were 56 (49%)
positive cases. 12 (21%) episodes were
Candida albicans, 42 (75%) were Candida
non-albicans and only 2 (4%) were noncandida spp (Aspergellus spp). The
associated risk factors in ICU were:
diabetes: 18 cases (39%), respiratory
disorders: 9 cases (20%), CVA: 6 cases
(13%), post –operative; CNS infection and
liver disorders: 3 cases (6.5%) each. There
were also 2 cases (4.5%) for each of
anaemia and septic shock.
In conclusion, the study shows that Most
of our candidemic episodes occur in high
risk, critical care units (ICU and neonatal
unit). C. albicans was the major species
causing fungemia followed by C. nonalbicans. The crude mortality rate was
32% and two independent associated risk
factors were the overuse of antibiotics and
the prematurity in Nursing unit. In ICU
23
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unit there were risk factors associated with
candidaemia especially among diabetic
patients. The candida non-albicans
(candida spp) were not further classified
thus the lack of these data is one of the
limitations of the current study. This study
highlights the importance of candidemia
among hospitalized patients in critical care
units and further studies are needed to
determine the change in the pattern of
candidemia and to include susceptibility
testing.
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ABSTRACT
Objectives: Assessment of inflammatory markers High sensitive C-reactive protein (Hs-CRP), Anti-CCP, IL1alpha, IL - 6) in chronic RA patients and its relation to the disease severity and activity.
Methods: This is a case – control study. The subjects involved in this study were classified into two groups:
patients with rheumatoid arthritis (n= 48) and the second group of apparently healthy subjects (n= 30).History
and clinical examination were recorded, and then 10 ml of venous blood were obtained from each subject for
measurement of ( Hs-CRP),( Anti-ccp), ( IL-1 alpha ), ( IL-6).
Results: More than 50% of RA patients included in this study have DAS28 score more than 5.1 and severe form
of the disease. The mean disease activity score (DAS28) for RA was (5.6 ± 0.17). The (sever Stanford disability
index) was (1.05 ± 0.065). There were highly significant increases in the mean values of serologic and
inflammatory biomarkers if RA patients compared with controls: Anti-ccp antibody (18.7 ±1 .89 vs 5.47 ± 0.42
U/ml, p < 0.001 ), serum Hs-CRP ( 20.59 ± 1.25 vs 4.87 ± 0.52 mg/l, p < 0.001), erythrocyte sedimentation rate
(ESR) (41.50 ± 2.67 vs 12.07 ± 1.45 mm/hr, p < 0.001), serum Interleukin 1-alpha (IL-1 alpha) (50.49 ± 3.61 vs
8.03 ± 0.78 picograms, p < 0.001) and Interleukin -6 (IL-6) (86.46 ± 7.33 vs 19.52 ± 1.34 picograms, p < 0.001).
Patients with high DAS28 (≥ 5.1) and severe disability index have higher mean values of serum Anti-CCP and
inflammatory biomarkers levels.
Conclusions: Measurement of serum Anti-ccp antibodies concentration is of high value in the diagnosis of RA.
Serum (Hs-CRP, IL-1 alpha, IL-6) can be used as an inflammatory biomarker for evaluating disease activity and
severity in RA.

Duhok Med J 2012;6 Suppl 1:28-41.
Key words: Rheumatoid arthritis, inflammatory markers, High sensitive C-reactive protein,
Anti-cyclic citrullinated peptide, Interleukin
heumatoid arthritis (RA) is a chronic
inflammatory disease characterized
by joint pain, swelling, joint tenderness,
and destruction of synovial joints, leading
to severe disability and premature
mortality 1,2 .The disease course can vary
widely from mild to aggressive forms, the
latter leading to functional loss and
increased morbidity and mortality. Modern
treatment strategy of RA is early and
aggressive use of Disease Modifying AntiRheumatic Drug (DMARDs). Whilst the
drugs utilized are potentially toxic, it is
very important to make a diagnosis as

R

*

early as possible and to have a prognosis in
order to choose the treatment with respect
to the expected disease severity 3.
The etiology of RA is still not elucidated.
An association between RA and genetic
components has been known for many
years . Approximately one-third of the
genetic contribution is estimated to arise
from genes in the human leukocyte antigen
(HLA) region, and particularly the HLADRB1 alleles that share a similar amino
acid
sequence,
i.e.
the
“shared
epitope”(SE) 4 .
Great efforts have been made to identify
an infectious agent responsible for
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triggering the disease; however, it has not
been possible to isolate any microorganism from RA-synovial tissue or fluid,
and serological analyses have not revealed
firm evidence for an underlying infection.
Several epidemiological studies have
suggested smoking to be a risk factor for
RA and rheumatoid factor sero positivity 5.
The disease course in RA is characterized
by great inter-individual variation, ranging
from mild, self-limiting to severe, erosive
disease, sometimes with extra-articular
manifestations, such as rheumatoid
nodules, pleuritis, pericarditis, and
vasculitis and secondary Sjögren syndrome
6
.
A simplified and clinically useful version
using 28-joint tender and swollen joint
counts, (DAS28) has been shown to be a
valid measure for disease activity 7.
Tissue injury and inflammatory processes
generate a variety of cytokines that alter
the metabolic activity of hepatocytes. The
pro-inflammatory cytokines Interleukins
(IL-1), Tumor necrosis factor (TNFα), and
IL-6 in particular increase the production
of several plasma proteins such as Creactive protein (CRP), fibrinogen, α1antitrypsin,
haptoglobin,
α1-acid
glycoprotein and Serum amyloid A (SAA)
protein 8,9.
Also clotting factors, ferritin and some
complement components are produced at
an accelerated rate, while the synthesis of
some other proteins, e.g. albumin,
transthyretine
and
transferrin,
is
suppressed. The term “the acute-phase
plasma protein response” is collectively
used for these alterations 10.
The most commonly measured laboratory
markers of the acute phase response are
the erythrocyte sedimentation rate (ESR)
and CRP which are especially high at
onset or during the course of disease 11 .
Among
immunological
markers,
Rheumatoid Factor (RF) is the most
commonly studied and has been associated
with a more severe radiological outcome in
early RA. The titre of RF at baseline has
also been reported to correlate with
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radiological damage after 3 years of
follow-up 11, 12.
More recently the presence of anti cyclic
citrullinated peptide antibodies (Anti-CCP)
has been demonstrated to be a good
predictor of joint erosions in early RA with
follow-up periods of 2-10 years 10,12.
The aim of this study was to assess the
inflammatory markers (high sensitive Creactive protein (Hs-CRP), Anti-CCP, IL1alpha, IL - 6) in chronic RA patients and
their relations to the disease severity and
activity.
METHODS
A case control stud was adopted to achieve
objectives of the study. This study was
conducted at the Duhok Center of
Rheumatic
Disease
and
Medical
Rehabilitation (DCRDMR) from January,
2011 to July, 2011.
Seventy- eight
individuals including 48 patients with
chronic RA (45 females and 3 males) from
different areas of Duhok governorate were
enrolled in the study. The remainders were
30 control subjects (27 females and 3
males).
Patients fulfilling the 2010 modified
American College of Rheumatology
(ACR) criteria 13 for RA for at least 12
months were included in the study.
Persons with same age, socioeconomic
status and gender as patients, and no
history of any rheumatic diseases or
autoimmune diseases were included as
controls.
A pre-tested questionnaire was designed to
obtain information on gender, birth dates,
family history of RA, duration of RA, and
type of treatment.
Oral consent was obtained from the
subjects after the nature of the study had
been explained to them. The study
protocol was approved by local ethics
committee of the Faculty of Medical
Sciences – Duhok University.
For purposes of this study, patients were
classified according to the duration of
disease into three groups: early (< 12
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months), intermediate (1 year to 5 years),
and long term disease (> 5 years).
The patients were also grouped according
to the type of the therapy that they were
receiving into those taking only
methotrxate
and
prednisolone,
or
combination of DMARD.
Using information obtained from the
physical examination, laboratory data, and
imaging studies, the patient's disease was
categorized as mild, moderate, or severe.
The patients with mild RA disease had less
than six inflamed joints, no extraarticular
disease, and no evidence of erosions or
cartilage loss on plain radiographs. The
patients with severe RA had more than 20
inflamed joints, an elevation in the ESR
and/or serum CRP, and one or more of the
following:
-Anemia of chronic disease and/or
hypoalbuminemia .
-Rheumatoid factor positivity (often in
high titer) and/or anti-CCP antibodies.
-Joint radiographs demonstrating rapid
appearance of bony erosions and loss of
cartilage.
-Extraarticular disease.
The patients with moderate disease, by
definition, did not fulfill criteria for either
mild or severe disease. They typically had
between 6 and 20 inflamed joints and had
some combination of the following clinical
features:
-Absence of extraarticular disease (most
commonly).
-Elevation in the erythrocyte sedimentation
rate (ESR) and/or serum C-reactive protein
(CRP) concentration.
-Positive RF and/or anti-CCP antibodies.
-Evidence of inflammation on plain
radiography, such as osteopenia and/or
periarticular swelling; in addition to
minimal joint space narrowing and small
peripheral erosions.
Disease activity was assessed by using the
modified Disease Activity Score derivative
for 28 joints (DAS28) [14] .The DAS28 is
an index consists of:
1- A 28 tender joint count (range 0-28), a
28 swollen joint count (range 0-28),
30

2- ESR, and
3- Visual Analogue Scale: An optional
general health assessment on a VAS. It
was labeled 0=no pain at the left anchor
point and 100=severe pain at the right
anchor point. The patients were instructed
to place a vertical mark on the line to
indicate the severity of their pain (Range
0-100).
DAS28

=

0.56× (TJC 28) +0.28

× (SJC 28) +0.70×lognat(ESR)+0.014×GH
The level of disease activity (DAS28) can
be interpreted as :
Low: DAS28 ≤ 3.2
Moderate: 3.2 > DAS28 ≤ 5.1, or
High: DAS28 > 5.1
Ten ml of blood was withdrawn from each
subject by venipuncture, using plain and
EDTA tubes. After 25-30 minutes, the
serum was separated by centrifugation at
5000 rpm for 10 minutes. The EDTA
blood was used for complete blood
counting
by
using
automated
hematological analyzer and measuring
ESR. The sera were then stored at -28°C
for later analysis of other parameters
(Anti-ccp, RF, Hs-CRP, IL-I, and IL-6).
Rheumatoid factor (RF) titers were
regarded as positive when the level was
more than 8 M IU/L. High sensitivity CReactive Protein (hs- CRP) was
determined by enzyme immunoassay kit
(Hs- CRP - ELISA) from Biocheck
company. Anti-cyclic citrullinated peptide
antibody (Anti-ccp) titers were determined
by ASEKULISA ACCP kit (Ref. 3166).
Interleukin-6 ( IL – 6) levels in serum were
measured by Assay Max human IL6ELISA Kit (cat No. EI1006-1).
Interleukin- 1 α (IL - 1 α) levels in serum
were measured by Assay Max human IL 1 α ELISA Kit, (cat No. EI2301-1).
Data were entered into SPSS version 19.
Continuous data were expressed as mean ±
standard error of the mean (SE).
Categorical data were expressed as count
and percentages. Differences in the means
between three grousp were assessed using
one way ANOVA test.
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RESULTS
The overall distribution of features are
shown in (Table 1). Out of 48 patients, 44
(91.66 %) patients had the disease for
more than 2 years. Negative family history
of RA was found in 37 (77.1%). Combined
therapy (prednisolone and methotraxte)
was the treatment in 37 patients (77.1 %).
DAS28 of ( ≥ 5.1) were found in 27
(56.25%). Moderate and severe disease

statues was observed in 15 (31.25%), 24
(50%), respectively. Mild Disability on
Stanford disability index (DI) was noticed
in 27(57.25 %). In addition significant
positive latex test, and Anti CCP level of <
18 were found in 43 (89.6 %) and 35(72.9
%), respectively.
X-ray changes of patients with RA are
show in (Table 2).

Table 1. Sociodemographic and disease related characteristics of patients with rheumatoid arthritis
(No=48).
Demographic Variables
Sex
Duration of disease

Type of therapy

Family History of RA

Number

Percentage

Male
Female
≤ 2 years
2 years ≤ 5
> 5 years
Prednisolone and Methtrxate
Prednisolone , Methtrxate and
H ydroxycholoroquin
Azathioprine and Prednisolone
Negative Family History of RA

3
45
4
23
21
37

6.2
93.8
8.3
47.9
43.8
77.1

9

18.8

2
37

4.2
77.1

Positive family History of RA

11

22.9

≤ 3.1
3.2 - 5.1
≥ 5.1
Mild
Moderate
Severe
Mild disability
Moderate disability
Severe disability
Negative Latex test
Positive Latex test
ACCP ≤ 12
ACCP 12 – 18
ACCP ≥ 18

3
18
27
9
15
24
27
21
1
5
43
23
12
13

6.25
37.5
56.25
18.75
31.25
50.0
56.25
43.75
0.21
10.4
89.6
47.9
25.0
27.1

DAS28

Severity of Disease
Stanford disability
index(DI)
Latex test
Anti-CCP

Table 2. X-ray Changes in patients with rheumatoid arthritis.
X-ray Changes
Early Changes of RA

Late Changes of RA
Total No. of patients

Feet X-ray

Hand X-ray

Cervical X-ray

No.

28

32

42

%

58.3

66.7

87.5

No.

20

16

6

%

41.7

33.3

12.5

48

31
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Twenty patients (41.7 %) had late changes
in the feet x-ray and only 12.5 % (n= 6)
had late X-ray changes of the cervical
spine, while early changes of RA were
seen in feet, hand and cervical X-ray 58.3
% ( n=28), 66.7% (n=32) and 87.5 %
(n=42) respectively. Early changes were
indicated
by
osteopenia
and/or
periarticular swelling in addition to

minimal joint space narrowing. However,
late changes indicated by presence of bone
erosions.
(Table 3) shows type of therapy in relation
to DAS28 in patients with rheumatoid
arthritis. Most of the patients were on
prednisolone and methotraxte (37), 24 of
them had DAS28 (3.2 – 5.1).

Table 3. Type of therapy in relation to DAS among patients.
Type of therapy
Prednisolone and Methotrxate
Prednisolone, Methotrxate and
Hydroxycholoroquin
Azathioprine and Prednisolone

Rheumatoid arthritis patients revealed
significant
differences
in
serum
concentrations of serological biomarkers
and hematological parameters compared
with controls: Anti-CCP (18.7 ± 1.89 vs
5.47 ± 0.42 p < 0.001) , IL- 6 (86.46 ±
7.33 vs 19.52 ± 1.34 ,P < 0.001) , IL-1
alpha (50.49 ± 3.61 vs 8.03 ± 0.78 , P <

< 3.1

DAS28
3.2 - 5.1

> 5.1

2

24

11

37

1

4

4

9

0

1

1

2

Total

0.001), Hs-CRP (20.59 ± 1.25 vs 4.87 ±
0.52, P < 0.001), ESR (41.50 ± 2.67 vs
12.07 ± 1.45, P < 0.001), and Hb (12.24 ±
0.18 vs 13.07 ± 0.24, P < 0.01). However,
no significant differences were seen in
both WBC count and platelets count
(Table 4).

Table 4. Differences in the serological biomarkers and hematological parameters between patients with
rheumatoid arthritis and controls (* Mean ± SE ).
Variables

Patients with RA *

Control *

P value

Anti –CCP
IL- 6

18.7 ± 1.89
86.46 ± 7.33

5.47 ± 0.42
19.52 ± 1.34

< 0.001
< 0.001

IL-1 alpha

50.49 ± 3.61

8.03 ± 0.78

< 0.001

HsCRP

20.59 ± 1.25

4.87 ± 0.52

< 0.001

WBC

8.19 ± 0.29

7.76 ± 0.73

NS

Hb

12.24 ± 0.18

13.07 ± 0.24

< 0.01

HCT

35.44 ± 0.81

38.77 ± 0.76

< 0.01

Plat

279.72 ± 12.71

250.50 ± 10.51

NS

ESR

41.50 ± 2.67

12.07 ± 1.45

< 0.001

* Mean ± SE
(Table 5) reveals the serological
biomarkers according to DAS28 levels in
RA patients. It shows higher values of Anti
–CCP, Hs-CRP and IL-6 at higher DAS28
levels (DAS28≥5.1).
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Distribution of related risk factors in
patients group in relation to severity of
disease is revealed in (Table 6), which
demonstrates that 50 % (n= 24 ) of patients
had severe disease form. Of them 62.5 %
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(n=15) had DAS > 5.1. Anti-CCP of > 12
was found in 66.66 % (n=16), positive
latex test was found in 87.5 % (n=21) and

Stanford DI of moderate type was found in
54.1 % (n=13).

Table 5. Serological biomarkers according to DAS28 level in patients with RA.
DAS28
Variables

≤ 3.1
6.25%
( n= 3 )

3.2 - 5.1
37.5 %
( n=18 )

Mean ± SE

≥ 5.1
56.25%
(n=27)

< 3.1
3.2 - 5.1
> 5.1
< 3.1
3.2 - 5.1
> 5.1
< 3.1
3.2 - 5.1
> 5.1
< 3.1
3.2 - 5.1
> 5.1

ACCP

Hs-CRP

IL- 6

IL-1 alpha

12.35 ± 0.41
18.29 ± 2.57
20.49 ± 3.22
22.44 ± 6.48
18.68 ± 1.72
23.15 ± 1.75
116.48 ± 38.76
72.64 ± 6.17
102.17 ± 15.45
67.65 ± 17.58
45.33 ± 4.25
55.38 ± 6.47

Table 6. Distribution of related risk factors in patients group in relation to severity of
disease.
Variables
DAS28

Anti CCP Level
Latex test
Stanford disability Index

Mild
< 3.1
3.2 – 5.1
> 5.1
< 12
> 12 < 18
> 18
Negative
Positive
Mild DI
Moderate DI
Severe DI

The distribution of DAS28, Stanford DI,
serological and hematological parameters
according to severity of disease in patients
group is shown in ( Table 7). Fifty percent
of them had severe disease pattern, which
showed high score of DAS28, Stanford DI,
and increases in the concentrations of Anti
–CCP , Hs-CRP, IL-6 , and ESR. Despite
that some of them were statistically

1
7
1
5
2
2
0
9
6
3
0

Severity of Diseases
Moderate
0
13
2
9
4
2
2
13
10
5
0

Severe
2
7
15
8
7
9
3
21
11
13
1

significant as demonstrated in (Table 8),
by one way ANOVA analyses.
Multivariate analysis for both groups using
different levels of Anti-CCP and both
serological biomarkers and hematological
parameters as depending variables are
revealed in (Table 9). It shows different
degrees of significance from statistical
point of view for all groups.
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Table 7. Distribution of Serological and Hematological Parameters according Severity of Disease level in
patients group (n= 48).
Severity of Disease
Variables

DAS28
Stanford Disability Index
Anti – CCP
Hs-CRP
IL – 6
IL – 1 alpha
ESR
WBC
Hb

Mild
18.75 % ( n= 9 )

Moderate
31.25 % ( n=15 )

Severe
50.0% (n=24)

Mean ± SE

Mean ± SE

Mean ± SE

3.81 ± 0.4

4.76 ± 0.19

5.6 ± 0.17

0.90 ± 0.21
12.48 ± 0.85

0.94 ± 0.09
13.67 ± 1.89

1.05 ± 0.065
24.47 ± 3.24

23.32 ± 3.769

16.73 ± 2.03

23.07 ± 1.54

95.44 ± 17.78

76.70 ± 10.09

92.17 ± 12.08

62.53 ± 8.10

45.08 ± 5.99

51.83 ± 5.20

41.33 ± 4.79

38.89 ± 4.26

43.70 ± 4.19

8.00 ± 0.77

8.72 ± 0.46

7.79 ± 0.42

12.80 ± 0.51

12.31 ± 0.34

12.02 ± 0.23

Table 8. One way ANOVA analysis between Serological Biomarkers and Hematological Parameters of
patients group and Severity of Disease.
Dependent Variables

Severity of Disease
Mild Disease

DAS28

Moderate Dieses
Severe Disease
Mild Disease

Stanford Stability Index

Moderate Disease
Severe Disease
Mild Disease

ACCP

Moderate Dieses
Severe Disease

Moderate Dieses
Severe Disease
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Severity of Disease
Between Group
Moderate Disease
Sever Disease
Mild Disease
Sever Disease
Mild Disease
Moderate Disease
Moderate Disease
Sever Disease
Mild Disease
Sever Disease
Mild Disease
Moderate Disease
Moderate Disease
Sever Disease
Mild Disease
Sever Disease
Mild Disease
Moderate Dieses
Sever Disease
Mild Disease
Sever Disease
Mild Disease
Moderate Disease
Moderate Disease

P value
NS
0.005
NS
0.002
0.005
0.002
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
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Mild Disease

IL- 6

Moderate Dieses
Severe Disease
Mild Disease

IL-1

Moderate Dieses
Severe Disease
Mild Disease

WBC

Moderate Dieses
Severe Disease
Mild Disease

Hb

Moderate Dieses
Severe Disease
Mild Disease
Moderate Dieses

ESR

Severe Disease

Sever Disease
Mild Disease
Sever Disease
Mild Disease
Moderate Disease
Moderate Disease
Sever Disease
Mild Disease
Sever Disease
Mild Disease
Moderate Disease
Moderate Disease
Sever Disease
Mild Disease
Sever Disease
Mild Disease
Moderate Disease
Moderate Disease
Sever Disease
Mild Disease
Sever Disease
Mild Disease
Moderate Disease
Moderate Disease
Sever Disease
Mild Disease
Sever Disease
Mild Disease
Moderate Disease

0.003
NS
NS
0.003
NS
NS
0.001
0.049
NS
NS
NS
NS
NS
NS
NS
NS
NS
0.003
0.001
0.003
NS
NS
NS
NS
0.001
NS
NS
0.001
0.029

Significant value P < 0.05 NS Not significant
Table 9. One way ANOVA analysis between Serological Biomarkers and Hematological Parameters of
patients and Controls with different Anti-CCP levels.
Dependent
Variables

Anti CCP Group
< 12

Hs-CRP

12 – 18
> 18
< 12

IL- 6

12 – 18
> 18
< 12

IL-1

12 – 18
> 18

Anti CCP Group

Mean Difference

P value

12 - 18
> 18
< 12
> 18
< 12
12 - 18

-12.46*
-12.71*
12.46*
-.25
12.71*
.252

< 0.001
< 0.001
< 0.001
NS
< 0.001
NS

12 - 18

-62.73*

< 0.001

> 18
< 12
> 18
< 12
12 - 18

-30.64
62.73*
32.09
30.64
-32.10

NS
< 0.001
NS
NS
NS

12 - 18
> 18
< 12
> 18
< 12
12 - 18

-26.85*
-21.31*
26.85*
5.54
21.31*
-5.54

0.007
0.035
0.007
NS
0.035
NS
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< 12
ESR

12 – 18
> 18

12 - 18

-24.62*

< 0.001

> 18
< 12
> 18
< 12
12 - 18

-15.59*
24.62*
9.03
15.59*
-9.03

0.027
< 0.001
NS
< 0.001
NS

* Statistically significant

DISCUSSION
Studies in recent years were conducted for
evaluation of inflammatory biomarkers
including
Anti-CCP,
Hs-CRP
and
cytokines such as IL1-alpha and IL- 6 in
rheumatologic
disorders
including
rheumatoid arthritis, in order to assess
their role in pathogenesis, diagnosis,
severity of RA and to make them
prognostic tools for patients with this
disabling disorder, and also to find new
treatment modality based on their role in
pathogenesis of RA 15.
Findings of the present study showed that
concentrations of the inflammatory
biomarkers were significantly increased in
patients with chronic RA, when compared
to healthy control group.
In addition, our results suggest that not
only
the
traditional
inflammatory
biomarkers and routine hematological
investigations give clue to the diagnosis
but also there is evidence of IL-1- alpha
and IL-6 in plasma may be significant. The
importance
of these
inflammatory
biomarkers and other demographic factors
(DAS28 and Stanford DI) is a matter of
controversy 14.
Results of the present study show that
there is a high percentage of sever disease
status. Fifty percent of the patients had
severe disease form. Of them about 62.5 %
had DAS > 5.1 and 67 % had Anti-CCP of
> 12. Positive latex test was found in
approximately 87 %.
Few studies have examined severity of
rheumatoid arthritis in relation to disability
by using new measurement, such as HAQ
and DAS28 in relation to inflammatory
biomarkers in Iraq 15. As far as we are
aware, no previous study has examined the
36

frequency of Anti-CCP, IL-1 alpha and IL6 in patients with RA and assessed their
role in relation to disease activity by using
DAS in this locality.
Both severity and activity of RA were
correlated with inflammatory biomarkers
in the patients. In this study, associations
between severity of disease, DAS28, IL-1apha, IL-6, Hb and ESR were observed.
The disease pattern and joint distribution
in our patients are similar to those in
Europe but the disease appears to be
generally less destructive. Severe systemic
upset and extra-articular manifestations
appear to be less common in our
population 16. Several drug treatments
using intensive combination treatment
regime with or without steroids were given
to our patients. Most of them were on
prednisolone and methotraxte (37%). They
had DAS (3.2–5.1) (moderate disease
activity). Moreover, in observational
cohorts, where conventional DMARDS
have been used according to their
physicians, choice in a routine clinical
setting, have reported rates of remission
varying between 7 and 30%.
A prospective, longitudinal study of 142
patients with early RA (< 2years) with a
mean follow-up of 6 years, treated by
strategy using traditional DMARDS and
steroids showed that 20%, 27% and 32%
of the patients achieved ACR remission at
1st year, 2nd year and in the last visit
respectively 17 .
While in this study no one achieved
remission with DAS < 2.6 and 50% of
them had DAS ≥ 5.1. At the same time,
they showed an increase in the
concentrations and value of Anti –CCP,
Hs-CRP, IL-6, and ESR and decrease in
the level of Hb. However, they were
statistically not significant.
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In the present study, the patients revealed
significant
differences
in
serum
concentrations of serological biomarkers
and hematological parameters. These
results are in agreement with those of the
previous studies that have uniformly
reported greater concentrations of AntiCCP, Hs-CRP, IL-1- alpha, IL-6 and ESR
with low Hb in the patients with chronic
RA 18.
The high prevalence of Anti-CCP in RA
patients with extensive disease activity and
severe radiological changes, and even in
RA patients, who are IgM-RF-negative,
suggests that Anti-CCP is more useful than
the RF in the early prediction of disease
outcome and disease activity.
Significant differences exist in the
serological biomarkers and hematological
parameters among the different groups of
Anti-CCP. These findings were also
observed in other studies 19. An important
point concerning the diagnostic value of
Anti-CCP is that about 35–40% of the RFnegative RA patients score positively for
Anti-CCP.
The value of Anti-CCP antibodies and RF
for predicting the outcome of RA, clinical
signs of disease activity, and the severity
of radiographic joint damage have been
investigated recently. Several studies
support the hypothesis that RA patients
with
positive
Anti-CCP,
develop
significantly more radiological damage
than Anti-CCP negative patients 12,20 .
In this study, the early radiological
changes of cervical spine were found in 42
patients mainly due to osteoarthritis
changes probably related to their
occupation. About 69 % of the Anti-CCP
positive patients had late radiological
changes in hands compared to only 31 %
of Anti-CCP negative patients. Several
studies in recent years have been
conducted to confirm the role of
inflammatory cytokines (IL-1-alpha and
IL-6) in the pathogenesis of rheumatoid
arthritis 18,20.
The level of IL-1-alpha was significantly
higher in patients when compared with the
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healthy control. Furthermore, it was also
statistically significantly higher in RA
group with moderate DAS28 when
compared to RA patients with mild
DAS28. Despite the fact that these data are
in agreement with results of what has been
reported in the literature12, few other
studies have also found either weaker or
significant correlations of IL-1-alpha with
severity and activity of the disease 21. The
role of IL-6 in the pathogenesis of RA is
also controversial. While some authors
found elevated IL-6 levels only in cases
with increased CRP, concluding that it is
part of the acute phase response 22. The
results of our study are in agreement with
most of these reports, since IL-6 level is
significantly increased in patients with RA
when compared to the healthy control
patients. IL-6 was also significantly higher
in RA patients with severe disease form
and in those with high DAS28 compared
to RA group with mild DAS.
Serum IL-1-alpha and IL-6 were sensitive
markers for RA disease activity. They may
be useful independent markers for
prediction of RA disease activity and to
differentiate normal subjects from those
having RA. More studies should be done
in this field for better evaluation of RA
patients covering all aspects of the disease
like clinical features, complications,
treatment modalities in Kurdistan. Further
studies are recommended to evaluate the
role of both IL-1-alpha and
IL-6 in
pathogenesis of RA and their possible
therapeutic implications in the treatment of
RA.
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ABSTRACT
Background: Tumor growth is angiogenesis-dependent process that is mediated by growth factors such as
vascular endothelial growth factor
(VEGF). The main goal of this study is to detect VEGF expression by tumor cells and tumor -associated
inflammatory cells to be correlated with microvessel density (MvD) in Oral squamous cell carcinomas.
Materials and Methods: The study included 30 Paraffin embedded tissue blocks that are diagnosed as oral
squamous cell carcinoma. An immunohistochemical staining with anti VEGF and anti CD34 antibodies were
performed.
Results: VEGF expression was moderately correlated with tumor site (r=0.34), highly correlated with tumor
size and histopathological grade (r=0.97, r=0.71) respectively, and weakly correlated with lymph node
involvement (r=0.25).
There was moderate -strong correlation between VEGF expression in both tumor cells and inflammatory cells
(r=0.69).
MvD showed a strong correlation with tumor size, tumor site and moderate correlation with histopathological
grading. A highly significant difference was found in MvD with VEGF expression, but, in a weak correlation
between them.
There was a very weak correlation of VEGF expression in inflammatory cells with MvD .
Conclusion: VEGF upregulation is correlated to tumor angiogenesis. In addition, both tumor cells and
inflammatory cells namely macrophages, were identified as contributors for VEGF expression in the tissue.

Duhok Med J 2012;6 Suppl 1: 42-53.
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umor angiogenesis is mediated by
growth factors produced by tumor
cells
and/or
by
tumor-infiltrating
inflammatory cells, VEGF is the leading
candidate of these factors1,2. Inflammation
may be responsible for a substantial
portion of tumor vascularization in what is
called ‘‘inflammatory angiogenesis,’’ 3 .
The aim of this study is to
Immunohistochemically detect VEGF
expression by tumor cells and tumor associated inflammatory cells to be
correlated with microvessel density (MvD)

T

and to correlate both with various
clinicopathological features in oral
squamous cell carcinomas.
METHODS
Tissue Samples of thirty paraffineembeded blocks of oral squamous cell
carcinoma
(OSCC)
were obtained
fromDepartment of Oral Pathology,
College of Dentistry, University of
Baghdad, from private histopathological
lab, from 1999-2007. The clinicopathological characteristics of the selected
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specimens are shown in (Table 1) All
samples were fixed in 10% formalin and
processed to provide paraffin blocks.
Staining with heamatoxylin and eosin was
carried out on the 5μm section from each
block for histopathological examination
and to define the tumor grade: well,
moderately or poorly differentiated (4). All
the 4μm tissue sections of the collected
specimens
were
subjected
to
Immunohistochemical protocols. Briefly,
the sections were dewaxed in xylene,
rehydrated,
antigen
retrieval
was
performed by incubation in buffer citrate
(pH 8) in water bath, and then the sections
incubated with hydrogen peroxide. After
incubation with normal serum, the slides
were incubated with anti-CD34and antiVEGF (US biological) antibodies.
Antibody binding was localized using a
secondary biotinlated antibody and the
sterptavidin-conjucated
horseradish
peroxidase (DAKO, Denmark), and
revealed using DAB chromogenic
substrate
for
peroxidase.
After
counterstaining with Mayer's hematoxylin,
the slides then dehydrated and mounted
with DPX. they showed well preserved
tumor islands with a good IHC staining)
for VEGF antibodies. The evaluation and
scoring of the positive immunostaining of
VEGF
was
performed
at
400X
magnification.
Positive
VEGF
immunostained inflammatory cells within
the same fields were counted.
According to De Cicco et al (2004) (6) , the
Evaluation
of
immunohistochemical
expression of VEGF was based on
semiquantitative evaluation of percentage
of positive cells for VEGF{0(negative),
0% positive cells; 1(mild), <25% positive
cells; 2(moderate), 26-50% positive cells
and 3(strong),>50% positive cells} ,in
addition
to
that
staining
intensity(0,negative;1,weak; 2,intermediate
and 3,strong), where the staining intensity
was similar to that of endothelial cells, the
specimen was determined as intermediate,
staining that was weaker or stronger than
endothelial cells in the specimen was
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determined
as
weak
or
strong,
respectively.
Evaluation of inflammation: It was
performed in accordance with the method
proposed by Offersen et al (2002) (7) .A
semiquatitative scale to assess the degree
of inflammation was established, and
inflammation was scored as: Minimal
inflammation, less than 5 mononuclear
inflammatory cells within 10x10 grid at
x200,
Moderate
inflammation,
mononuclear inflammatory cells scattered
throughout the tissue, but background
stromal connective tissue still clearly
visible ,and, Intense inflammation:
mononuclear inflammatory cells densely
infiltrate the tissue lying side by side.
No evaluation was performed in areas of
necrosis.
Table 1. Clinicopathological characteristics of 30
cases with oral squamous cell carcinoma.
NO.
%
Age
<50

10

33.34

>50

20

66.66

Female

9

30

Male
Tumor Site
Tongue

21

70

13

43.34

Floor of mouth

5

16.66

Buccal mucosa

6

20

Labial mucosa

6

20

Tumor size
T1

6

20

T2

6

20

T3

5

16.66

T4

13

43.34

Negative

19

63.33

Positive

11

36.66

Histological Grade
Well
Moderate
Poor

9
15
6

30
50
20

Gender

Lymph Node
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Statistical Analysis: Statistical analyses
were computer assisted using SPSS
version (12) (SPSS professional 2005).
The parametric statistical tests were used
namely two –tailed T-test and ANOVAs
table. The non-parametric statistical tests
were used namely Chi- square test. Pvalues less than (0.05) level of significance
was considered statistically significant at
95%
confidence.
The
statistical
correlations were measured by Pearson’s
and
Spearman’s
linear
correlation
coefficient
RESULTS
The study sample consisted of 21
males(70%) and females (30%), with a
mean age (54.13) years. The most affected
site was the tongue(43%). The clinical
staging revealed that, 43% were found in
T4, and 37% with lymph node
involvement. Histopathological grading
showed that ,50%were moderately
differentiated OSCC and 80% expressed
heavy infiltration by inflammatory cells
which mainly lymphocytes in addition to
plasma cells and macrophages. Whereas
only 20% (6 cases) were moderately
infiltrated
by
inflammatory
cells
(Figure 1).
A strong correlations were recorded
between the increase in the intensity of
tumor-associated
inflammatory
cells
infiltration and each of Tumor size (r=0.7),
lymph node metastasis (r=0.98) and with
the histopathological grade (r=0.94).
Vascular Endothelial Growth Factor
(VEGF) Expression: From all 30 OSCC
specimens, 53.33% (16 cases) show
moderate positive expression for VEGF,
while 46.66 % (14 cases) show strong
positivity. VEGF staining intensity was
strong in 63 % (19 cases), and moderate in
37 % (11 cases) (Figure 2).
Infiltrating inflammatory cells in the
tumors were stained positively for VEGF
in only 20 % (6 cases) out of 30 OSCC
cases.
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Figure 1. Oral squamous cell carcinoma (A)
heavy infiltration by inflammatory cells (B)
moderate inflammatory cells infiltration(X100).

Macrophages were the most predominant
type of inflammatory cells in these positive
specimens that show positive staining for
VEGF in compare with few lymphocytes
with positive staining for VEGF
(Figure 3).
Immunohistochemical staining results,
indicated that, VEGF is upregulated in oral
squamous cell carcinoma confirmed by the
statistically significant difference in
vascular VEGF expression between the
normal oral mucosa and the tumor cells
(p=0.01).
There
were
statistically
significant differences recorded
in
vascular VEGF expression among
different tumor sites, tumor sizes, lymph
node
involvement,
and
the
histopathological grades (p=0.03, p=0.000,
p=0.000, p=0.03) respectively.
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Figure 3. VEGF positive expression in
Macrophages associated with OSCC (arrows)
(X1000).

Moreover,
VEGF
expression
was
moderately correlated with tumor site
(r=0.34), highly correlated with tumor size
and histopathological grade (r=0.97,
r=0.71)
respectively,
and
weakly
correlated with lymph node involvement
(r=0.25).
Highly significant statistical differences
(p=0.000)and strong correlations(r=0.69)
were recorded between VEGF expressions
in tumors in which the infiltrating
inflammatory cells positively expressed
VEGF and those tumors with infiltrating
inflammatory cells negatively expressed
VEGF.
Microvessel density assessed by CD34
immunostaining: CD34 Immunostaining
was detected as brown cytoplasmic
endothelial cells in both controls and
tumor samples (Figure 4).
Figure 2. positive VEGF expression in oral
squamous cell carcinoma A,B( Stong) ,C,D
(Modeate) (X400).
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Figure 4. (A) Intra tumoral Microvessel
densities, (B) Peri tumoral Microvessel densities
(arrows) (X200).

The mean MvD in normal oral mucosa
was (19.5) .The mean count of the tumor
microvessels (intra-tumoral and peritumoral MvD) was (29.40 and 33.93)
respectively. (Figure 5).

Figure 5. The mean count of normal oral
mucosa MvD and tumor MvD in normal oral
mucosa specimens and OSCC cases.

In spite of there was no statistically
significant difference in MvD concerning
the tumor site, tumor size and
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histopathological grades, MvD showed a
strong correlation with tumor size, tumor
site(r=0.99,r=0.75)
respectively,
and
moderate
correlation
with
histopathological grading(r=0.56). There
was a high significant difference in MvD
between positive and negative lymph node
involvement (p=0.000), but there was no
correlation detected between them. A
highly significant difference was found in
MvD regarding the intensity of
inflammation.
Additionally,
MvD
increases with the increasing intensity of
inflammation, indicated by the moderate to
weak correlation between peri-tumoral
MvD and the intensity of inflammation
(r=0.24) and also between Intra –tumoral
MvD and degree of inflammation (r=0.19).
There were highly significant differences
in MvD with different degrees of VEGF
expression (in both positivity and
intensity), but, in a weak correlation in
VEGF Expression and MvD. Similarly,
MvD in tumors in which the inflammatory
cells where positive for VEGF was
significantly increased than those tumors
with negative expression of inflammatory
cells for VEGF (p=0.00), but a weak
correlation was found in this context in
OSCC sample.
DISCUSSION
Angiogenesis, which is regulated by a
number of angiogenic factors, plays a
crucial role in solid tumor growth and
facilitates
tumor
progression
and
8,9
metastasis .
Several studies reported a non- significant
difference in VEGF expression among
different tumor sizes 10-13. The present
study revealed a statistically significant
difference in VEGF expression among
different tumor sizes. This result was
confirmed by the strong correlation
between VEGF expression and size of
tumor. This may be due to that tumors
cannot enlarge beyond 1–2mm3 in
diameters or thickness unless they are
vascularized; in addition, angiogenesis
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plays a crucial role in solid tumor growth
and facilitates tumor growth and
metastasis 14,15..
VEGF expression in OSCC specimens
with lymph node metastasis was
significantly higher than those in the
absence of lymph node metastasis, but in a
weak correlation. However, the capability
of VEGF to increase vascular permeability
both in blood and lymphatic vessels, and
helping cancer cells to enter the lymphatics
and get established in lymph nodes, may
offer a possible explanation for the
observed association. This result may
confirm the important role of VEGF
induction for neovascularization that
allows the cancerous cells to migrate to the
surrounding lymph nodes.
Tae et al, (2000) and Wong et al, (2003)
10,11
recorded similar finding. While,
Kyzas et al, (2004) and Shintani et al,
(2005) 12,13 reported a non- significant
difference in VEGF expression in OSCC
with and without lymph node metastasis.
Several studies reported that no correlation
was found between VEGF expression and
lymph node metastasis 12,13,16,17,18,
whereas, VEGF expression was reported to
be related to lymph node metastasis 11,19,20 .
The existence of variable VEGF isoforms,
the cross-reactivity of antibodies, in
addition to the different methods used to
assess VEGF expression and by including
tumors with different sites in head and
neck region might lead to the conflicting
results in different studies.
A statistically significant difference was
recorded in VEGF expression in different
histopathological grades with a highly
significant positive correlation with
histopathological grades. That means,
VEGF expression correlated well with the
development of oral cancer and tumor
differentiation.
Shintani et al, (2005) and Johnston and
Logan (2007) 13,21 reported similar finding.
While other studies reported a nonsignificant difference and no correlation
between
VEGF
expression
and
histopathological grades 10,11,12,22 .
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VEGF expression in tumor with
inflammatory cells that stained positively
for VEGF in which the macrophages were
the
most
predominant
type
of
inflammatory cells in these positive
specimens rather than lymphocytes, was
statistically significantly differed than that
with inflammatory cells negative for
VEGF expression and strong correlations
were recorded regarding VEGF expression
in tumor cells and inflammatory cells. This
result indicated that both carcinoma and
non-neoplastic inflammatory cells were
identified as contributors of VEGF
expression in the tissue implying that both
cell types may stimulate angiogenic
process. Monocytes are recruited into
tumors from the circulation along defined
chemotactic gradients, and they then
differentiate into tumor associated
macrophages and then accumulate in
avascular and necrotic areas, where they
are exposed to tumor hypoxia, since most
solid tumors have focal hypoxic areas that
cause low oxygen tension and regularly
contribute to tumor necrosis 23,24 .
Several studies reported that some of the
inflammatory cells infiltrating the tumors,
especially macrophages, were found to
stain strongly for VEGF 10,12,20,21 .Murdoch
et al, (2004) and Sica et al, (2006) 25,26
reported
that
tumor
associated
macrophages (TAMs) release a number of
potent pro-angiogenic cytokines, such as
VEGF, TNF-α, IL-8 and bFGF.
No statistically significant difference in
MvD among different tumor sizes, in
addition tumor size in T4 stage showed the
highest vascularity than other tumor sizes
(mean of intratumoral MvD=37.69 and
mean of peritumoral MvD=43.38).Several
studies reported similar results 10,11,12,13.
While Gleich, et al, (1996) 16 found a
positive correlation between MVD and
tumor size. This could be explained, as
tumors grow, MVD increases parallel to
tumor volume, as assessed by T stage.
MVD is maintained during carcinogenesis
and increases with tumor growth. These
characteristics
suggest
that
some
47
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angiogenic factors released from OSCCs
promote neovascularization 13.
No statistically significant difference
between histopathological grades and
MvD, was recorded, and the poorly
differentiated
tumor
showed
high
vascularity than other histopathological
grades (mean of intratumoral MvD=38.33
and mean of peritumoral MvD=43.66).
This may be due to, poorly differentiated
cancer cells secrete VEGF more than the
well differentiated cancer cells, in order to
provide enough vascularity for the cancer
to grow and metastasize.
Several studies reported that no significant
difference and no correlation was found
between MvD and histopathological grade
10,12,19,22,27
. While Wong et al, (2003) 11
reported a significant difference between
MvD and histopathological grade and he
recorded that the poorly differentiated
tumor showed high vascularity than other
histopathological grades.
In head and neck cancer, there were
conflicting data about correlation between
tumor MvD and metastasis. Some studies
showed association between them 28,29 .
Whereas in other studies however, there
was no such correlation with clinical para
Meters 10,30
A statistically significant difference in
MvD whether, there is lymph node
metastasis or not, was recorded, but in a
weak correlation was found between MvD
and lymph node metastasis. This means
that lymph node metastasis does not
depend on angiogenesis only, but other
factors may be responsible for tumor
progression and metastasis.
Several studies reported that no significant
difference and no correlation were found
between MvD and lymph node metastasis
10,12,13,19
. While other studies reported that
a correlation was found between MvD and
lymph node metastasis 11,19,22,31. Moriyama
(1997) 19 stated that some patients
developed Lymph node metastasis(LNM
)despite showing the lowest levels of
MvD. The diverse results of various
studies may be due to different tumors
48

having varying dependencey on new
vessels for neoplastic development and
progression,
the
disparities
in
methodology, and the difficulty in
distinguishing preexisting vessels from
neovascularisation (Moriyama, 1997) 19.
In this study, a significant difference, but a
weak correlation was found in MvD with
the different intensities of inflammation.
This could be explained as that VEGF
expression by the inflammatory cells may
play a role in the induction for
angiogenesis side by side with the tumor
cells and they are both responsible for
increase MvD.
In the present study, there was a highly
significant difference, in MvD with
different degrees of VEGF expression
(both intensity and positivity) but a weak
correlation between VEGF positivity and
MvD and strong correlation between
VEGF intensity and MvD. That means,
tumors with high expression of this
inductive angiogenic factor VEGF (both
positivity and intensity) tended to have
high MvD.
Some studies reported a highly significant
difference and strong correlation between
VEGF Expression and MvD 13,32,33. While,
other studies reported no significant
difference and no correlation between
VEGF Expression and MvD 10,11,12,16,18,19.
Carlile et al in (2001) 34 stated that the
existence of variable VEGF isoforms
together with the cross-reactivity of
antibodies might lead to the conflicting
results in different studies.
Until now, to our knowledge no previous
study mentioned the possible influence of
inflammation
in
OSCC
regarding
angiogenesis, and how to deal with it when
identifying the areas of the highest
vascular density.
Some studies reported that a strong
correlation was observed between tumor
associated macrophage densities and
vascular densities in many human tumor
types, suggesting that tumor associated
macrophages regulate neovascularization
24,31,36
.
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The analysis of the present study results
showed that MvD increased with
increasing degree of inflammation
indicated by the moderate to weak
correlation.
Moreover, MvD in tumors in which the
inflammatory cells where positive for
VEGF was significantly increased than
those tumors with negative expression of
inflammatory cells for VEGF, but a weak
correlation was found in this context. The
possible explanation of this, that the
inflammatory
cells,
especially
macrophages may play a role in tumor
neovascularization,
by
secreting
angiogenic molecules particularly VEGF.
These results supported the findings of
other studies 1,2,24,37 who stated that tumor
angiogenesis is mediated by growth factors
produced by tumor cells and/or by tumorinfiltrating inflammatory cells such as
macrophages or neutrophils.
Although, only six OSCC specimens
showed inflammatory cells stained
positively for VEGF and the remaining
were negative for VEGF immunostaining.
This is suggested that most of
inflammatory cells infiltrating the tumor
were lymphocytes. No study until now
confirmed the responsibility of these cells
to produce VEGF.
Albini et al, (2005) 3 stated that
inflammation- dependent angiogenesis
seems to be a central force in tumor
growth
and
expansion,
and
the
mechanisms of inflammatory angiogenesis
provide new approaches to target, cure, or
even better; prevent tumor angiogenesis by
treatment with synthetic or natural agents
with anti-inflammatory properties.
The findings of the present study revealed
that, a significant association between
increasing degree of inflammation and
rising estimates of angiogenesis described
by increase in MvD, since VEGF stained
sections demonstrated both carcinoma and
host
inflammatory
cells
(mainly
macrophages) as contributors of VEGF to
the tissues. Since inflammatory leukocytes
might provide the angiogenic stimulus in
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the initial phases of tumerigenesis, as well
as
growth
stimulus
permitting
accumulation of further mutations that
eventually renders the tumor malignant 3.
CONCLUSIONS
In conclusion, our finding suggests that
vascular endothelial growth factor is
upregulated in oral squamous Cell
carcinoma, which confirms the important
role of this factor in induction for tumor
angiogenesis, thus VEGF upregulation in
OSCC, tend to be associated with increase
in the MvD.
Inflammatory
cells,
especially
macrophages may play a role in tumor
neovascularization, by secreting VEGF,
thus MvD was significantly increased
when the tumor associated inflammatory
cells where positive for VEGF.
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ABSTRACT
Background: Cigarette smoking is associated with acute respiratory tract infections in adults. Active smoking
and passive exposure to cigarette smoke is also associated with carriage of some potentially pathogenic bacteria.
The direct effects of smoke on the growth of many bacterial species in upper respiratory tract are mostly
unknown, although the effect of smoke on dental flora has been examined extensively.
Objectives: To compare the isolation rate of pharyngeal bacterial normal flora and potential pathogens between
non-smokers (30) and smokers (30) among students in College of Science in Duhok University and to compare
the number of colonies (density of growth) of each bacteria among smokers and non-smokers.
Methods: Cotton swabs were used to rub the tonsils and areas adjacent to the tonsils and inoculated into media
plates: blood, chocolate and MacConkey media plates. Bacteria were identified according to their cultural
morphology, gram staining and biochemical tests. The number of each isolated bacteria and the extent of their
growth on plates were compared among both the smokers and the non-smokers.
Results: Eight types of bacteria were identified from both smokers and non-smokers. The rate of Viridance
streptococci, Neisseria spp, and Diphtheria spp, were similar for both smokers and non-smokers but the rate of
Bacillus spp.were significantly less among smokers performed by chi-square test (p: 0.045) compared to nonsmokers. There was also a significant decrease in the extent of growth of non-coagulase staphylococci among
smokers compared to non-smokers calculated by Mann-Whitney test (p: 0.044). There were four episodes of
Staph. aureus among the smokers but non among non-smokers.
Conclusion: the decrease in both the growth and the extent of growth in some of bacterial normal flora among
smokers such as Bacillus ssp and non-coagulase staphylococci respectively might help potential pathogens such
a Staphylococcus aureus to colonize the epithelial flora. These potential pathogens might play an aetiological
role in respiratory tract infection.

Duhok Med J 2012;6 Suppl 1: 54-60.
Key words: Cigarette smoking, Pharynx, Bacterial flora, Duhok.
moking is associated with an
increased risk of respiratory tract
infection in adults1 and also with oral
colonization
by
some
potentially
pathogenic microorganisms 2,3. Micro-flora
generally consists of saprophytic microbes
which are acquired during and after few
days of birth of an individual. Bacteria are
predominant normal flora organisms. They
have an extraordinary ability to attach,
colonize epithelial cells and establish in
human body. Human being has specific
normal flora and its composition is
dependent on health status, diet, age and
hormonal activities of that individual.
Reduction in populations of micro-flora

S

can promote opportunistic infections in
body. Opportunistic pathogens are actually
resident microbes which takes an
opportunity to induce infection. They also
cause infection when they get entry into
another region of the body.
In children, exposure to cigarette smoke is
a risk factor for respiratory tract infection
and meningococcal meningitis 4. Active
smoking and passive exposure to cigarette
smoke is also associated with carriage of
potentially pathogenic species of bacteria
in both adults and children 5 possibly
owing to enhanced bacterial binding to
epithelial cells of smokers 6 .
The nasopharyngeal flora of smokers
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harbour fewer aerobic and anaerobic
organisms with interfering capability and
more potential pathogens compared with
those of non-smokers 7. It is important to
determine these direct effects of cigarette
smoke on bacterial species and determine
the contribution of this reselection of the
species in the pathogenesis of bacterial
infection in smokers.

Volume 6, Supplement 1, 2012

For density of bacteria, 3 sector streak
technique was performed. The number and
extent of growth of each isolate was
determined according to the extent of
growth in relation to the sector of
streaking. Low growth was decided if the
colonies were grown only on the first
streak, moderate growth was grown on the
first and second streaks and heavy growth
was extended to the third (last) streak.

METHODS
RESULTS
Thirty healthy male adult students (age
from 18- 30 years) of Biology
Department/College of Science/University
of Duhok who smoke at least 10 cigarettes
or more per day and thirty non-smokers
with the same range were included in the
study. None of them had a respiratory tract
infection at least 3 months prior to the time
when samples were taken.
The oropharynx culture specimens were
sampled using nylon-flocked swabs
(Copan). The posterior oropharynx was
sampled trans-orally adjacent to the
tonsillar pillars. After collection, swabs
were immediately plated into three media
plates: Blood agar, chocolate, and MacConkey (prepared in our lab). Blood and
chocolate plates were incubated in CO2
incubator at 37°C while Mac-Conkey
plates were incubated in an incubator
without CO2.
The plates were examined after 24-48
hours of incubation and all colonies on
each plate were isolated. Aerobic bacterial
isolates from each individual 8 subcultured and further identified.
Identification of bacterial isolates was
performed depending on morphological
cultural characteristics, Gram stain, and
biochemical tests: oxidase, catalase, and
manitol salt agar9. Oxidase test is positive
for Bacillus spp and Neisseria spp.
Manitol salt agar was used to differentiate
between staphylococcus aures which gave
yellow
colour
and
non-coagulase
staphylococci which did not show yellow
colour.

Eight different types of the normal
bacterial flora were isolated from both the
smokers and the non- smokers. (Table 1)
shows the rate of different types of
bacterial flora among both smokers and
non-smokers.

Table1. Number and rates of bacteria
isolated from smokers and non-smokers.
Types of bacteria

Viridance
streptococcus
Neisseria spp
Bacillus spp
Diphtheria spp
Non-coagulase spp
Staphylococcus
aureus
Gram
Negatice
bacilli
(Non-fermenters)
Candida spp

Nonsmokers
(30)
28

Smokers
(30)

29
12
1
18
0

29
5
2
11
4

1

2

2

0

29

Statistical analysis was performed using
chi-square revealed that the rate of
Bacillus spp. was significantly less among
smokers compared to non-smokers
p: 0.045. The rates of the other isolated
bacteria were not significantly different
between both groups.
Results for the extent of growth (number
of colonies in media plates) were
determined for all the isolates in both nonsmokers and smokers (Tables 2 and 3).
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Table 2. The extent of bacterial growth among
non-smokers.
Type of bacteria
Low Moderate Heavy
in non-smokers growth growth growth
Viridance
1
8
19
streptococci (28)
Neissreiaspp (29) 4
9
16
Bacillus spp (12)
5
5
2
Non-coagulase
4
11
3
staphylococci
(18)
Table 3. The extent of bacterial growth among
smokers.
Type of
bacteria
Low
Moderate Heavy
among
growth
growth
growth
smokers
Viridance
3
10
15
streptococci
(28)
Neissreia
6
18
5
spp. (29)
Bacillus spp.
1
3
1
(5)
Non8
2
1
coagulase
staph (11)

Statistical analysis was performed using
Mann-Whitney test for comparison
revealed that the extent of growth for Noncoagulase staphylococcus is significantly
lower in smokers compared to nonsmokers (Table 4). Results for other types
of bacteria were not significant.
Table 4. P values for extent of bacterial growth
of smokers versus non-smokers.
Bacteria
P values by MannWhitney Test
Viridance
P= 0.827 not significant
Streptococci
Neisseria spp
P= 0.827 not significant
Bacillus spp
P= 0.116 not significant
Non-coagulase
P= 0.044 significant
staphylococcus

DISCUSSION
This study focused on the spread of
aerobic bacterial normal flora and potential
pathogens of Upper Respiratory Tract
lnfections in smokers and non-smokers
56

among adult students in Duhok city.
Almost every smoker and non-smoker
carried Viridance streptococci and
Neissreia spp on their pharynx. Among the
non-smokers 12 students carried Bacillus
spp while only 5 smokers carried Bacillus
spp. and this decrease was statistically
significant when performed by chi-square
test (p: 0.045). A similar trend is observed
for non-coagulase staphylococcus as 18 of
the non-smokers were carriers but only 11
of the smokers were carriers however this
decrease was not significant.
Staphylococcus aureus is regarded as
potential pathogen in upper respiratory
tract which causes lung infection
(pneumonia)
in
some
individuals.
Staphylococcus aureus was not isolated
from non-smokers but was detected in 4 of
the smokers. Other studies have shown
similar results 10 The rate of potential
pathogenic bacteria may be more evident
in a larger scale study considering other
factors.
Smoking increases the acquisition of
periodontal pathogens and periodontal
disease, colonization by respiratory
pathogens, and the occurrence of upper
respiratory tract infection. The reduction in
the number of members of the normal flora
that interfere with the growth of pathogens
and the greater adherence of bacterial
pathogens to the oral mucosa are
associated with the greater frequency of
respiratory infections including otitis
media. The flora of smokers contains
fewer aerobic organisms with interfering
activity against bacterial pathogens and
harbours more potential pathogens as
compared with the flora of non-smokers
11,12
.
Regarding the number of colonies (density
of growth) there was a significant decrease
in the number colonies of non-coagulase
staphylococci among smokers compared to
non-smokers when calculated by MannWhitney test (p: 0.044). Also, there is a
similar trend for Neisseria spp. but it was
not significant. The decrease in density of
some of bacterial normal flora among
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smokers such as Neisseria spp, noncoagulase staph and Bacillus spp might
help potential pathogens to colonize the
epithelial flora such as Staphylococcus
aureus and gram negative bacilli. These
potential pathogens might play a role in
lung infection.
Analysis of the data presented illustrates
the adverse effects of direct exposure to
smoking on normal bacterial flora and
colonization with potential pathogens. The
normal flora prevents colonization by
pathogens by competing for attachment
sites. This is thought to be their most
important beneficial effect, which has been
demonstrated in the oral cavity, the
intestine, the skin, and the vaginal
epithelium 13.
Further studies on greater number of
smokers are helpful to investigate whether
colonization of the nasopharynx with
potential organisms and/or the cessation of
smoking would allow for the return of the
normal bacterial flora and a reduction in
the number of pathogens.
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ABSTRACT
Objective: to assess the growth status of a sample of children age (2 to 5) years with type 1 diabetes mellitus
by using weight, height , head, mid upper arm circumferences.
Methodology: A descriptive, cross- sectional study was done in diabetic clinics and hospitals from each side of
Baghdad from the period 9th of November 2009 to the 1st of March 2010, data collected by direct interview
with child's parents using especially designed questionnaire and review of medical records.
Results: The results showed that the mean weight and height was higher in males than in females for all age
groups with significant at age (3), (5), (7) years and it was close to the international standards. The mean head
circumference was higher in males than in females for all age groups with significant at age (3), (4,5) years and
it was under normal limits of the international standards. The results showed that (17.9%) of children had
wasting , and the frequency of patients within underweight was (7.3%) , about (6.8% ) of the sample were
stunting , and about (5.7%) were thin.
Conclusions : It was found that in all measurements males had higher mean values than females and both
showed normal growth distribution. The present study showed that the majority of children under 5 years have
normal weight for height index and a minority of them have wasting, small proportion of under-weight occurred
in children under 10 years. Highest percentage of children have normal height for age and lowest percentage of
them suffering from stunting. The majority of children have normal BMI for age and minority of them were
thin. Socio-economic status, age, and duration of the disease is significantly associated with height for age
index.

Duhok Med J 2012;6 Suppl 1: 61-69.
Key words: Growth, Type 1 diabetic
ype 1 Diabetes Mellitus(DM) is the
most important metabolic disease in
children and adolescents; which may lead
to delayed growth and puberty 1. Several
decades ago, insulin dependent diabetes
mellitus used to be listed among causes of
severe growth retardation in children 2.
Epidemiological findings from the united
kingdom have led to the hypothesis that
under-nutrition in utero and during infancy
probably changes the body's physiology
and metabolism 3. A severe metabolic
disease like type 1 DM is likely to
influence the growth profoundly. Children
with type 1 DM, with the onset of their in
the pre pubertal period are concerned
about their growth particularly reduction in
height.4,5 Moreover weight loss is
a
cardinal feature of childhood diabetes.

T

This situation is rapidly reversed after the
initiation of insulin therapy 6. Growth and
development of children with diabetes
depend on the adequacy of insulin
administration and degree of metabolic
control. Some studies showed growth
retardation in diabetic children can occure
regardless of the degree of metabolic
control 7. Children who are appropriate on
doses of insulin and, as a result , have
well-controlled diabetes, typically have
patterns of growth and development that
are identical to those of otherwise healthy
children8.
METHODS
A cross sectional study was conducted
during the period between 9th of



Community Health Department/ College of Health and Medical Technology/Foundation of Technical
Education/Baghdad. Email:
Correspondence author: Baqir Kareem Abed. Email: drbaqirkabed@hotmail.com.

61

Growth Status of a Sample of Children With Type 1 Diabetes ....

November 2009 to the 1st of March 2010.
A convenient sample of 550 patients i.e all
available cases at that period has been
collected from different sites including:
The National Center for Treatment of
Diabetes of AL-Mustanseriya University,
The Specialized Center for Endocrinology
and Diabetes ( situated at ALkindy
hospital ), Child Central Teaching
Hospital, The Children Welfare Hospital,
and Ibin El- Baladi Pediatric and Maternal
Teaching Hospital.
Data collection: by direct interview with
child's parents using a special-designed
questionnaire that included the pertinent
information and review of medical records.
Instruments used:
Weight was measured while the child
standing without shoes using the same
scale for all children ( Unicef uniscale).
Height measured at the time of interview
while the child is standing without shoes
using board with a horizontal head that
can be brought in contact with the upper
most point on the head.

Head circumference: was measured by
using a narrow (less than 1 cm wide)
flexible, non – stretch tape made of
fiberglass. The greatest circumference of
the head was measured by placing the tape
firmly round the frontal bones.
Statistical methods: the data was analysed
by using SPSS v 14 and the results were
tested by using t test for association
between two variables with results being
considered as statistically significant when
the p value was < 0.05.
RESULTS
(Table 1) shows that the mean weight for
age in males was higher than in females
except in age (9 years) and the difference
was significant in ages (3), (5), (7), (9)
years.

Table 1. Distribution of mean weight (Kg) according to age in both genders
Age
No.
No.
Males
Females
years
Males=276
Females=274
Mean
SD
Mean
SD

t-test

2

10

7

11.82

0.97

10.99

1.38

0.161

3
4
5
6
7
8
9
10
11-12

20
28
15
20
29
16
44
35
59

13
17
14
25
28
29
27
28
86

14.49
16.05
17.90
19.09
23.32
24.83
27.88
30.79
35.39

1.51
2.13
2.49
1.84
2.51
3.21
3.20
3.99
4.49

13.48
15.08
16.40
18.74
20.96
24.44
34.54
29.95
34.66

0.106
2.08
2.12
1.67
2.95
3.17
6.17
4.05
4.15

0.040
0.139
0.049
0.508
0.002
0.698
0.461
0.408
0.315

(Table 2) represents that the mean Height
for age was higher in males than females
in all ages and the difference was
significant in age (2), (3), (5) and (7)
years,
Table (3) shows that the mean head
circumference was higher among males
than females in all ages and the difference
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P- value of

was significant in age (3), (4-5) years.
(Figure 1) illustrates the growth curve in
males. The graph shows steady increasing
in mid upper arm circumference (MUAC)
after the end of 5th years. While (Figure 2)
in females shows almost increasing in
MUAC after the age of 5 years.
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Table 2.Distribution of the mean Height (cm) according to age .
No.
Age
years

Males

Females

P- value of

Females=2
74
7
13

Mean

SD

Mean

SD

t-test

2
3

Males=27
6
10
20

84.630
94.330

2.462
3.835

83.157
91.985

4.835
3.258

0.479
0.047

4

28

17

100.696

4.803

98.206

4.639

0.095

5
6
7
8
9
10
11-12

15
20
29
16
44
35
59

14
25
28
29
27
28
86

108.760
112.200
120.383
124.544
129.968
132.900
140.764

5.694
5.948
3.855
6.802
5.042
5.537
5.743

105.029
112.024
117.968
123.617
128.004
132.346
139.9035

4.886
4.564
5.518
4.976
5.131
5.590
4.935

0.042
0.911
0.039
0.603
0.118
0.696
0.336

Table 3. Distribution of the mean head circumference (cm) according to age.
Age
No.
Males
Females
Years

P- value of

Males

Females

Mean

SD

Mean

SD

t-test

2

10

7

46.42

1.77

45.21

2.02

0.212

3

20

13

47.62

1.85

46.35

1.30

0.040

4-5

28

17

47.87

1.69

45.85

1.21

0.00

Figure 1. Fitted line of 97% predicted MUAC for males (2-12) years age.
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Figure 2. Fitted line of 97% predicted MUAC for females of (2-12) years.

(Table 4) table reveals that (17.9%) of
children less than 5 years had wasting, and
the proportion of patients within normal
was (76.8%). under weight includes
(7.3%) of children aged less than10 years,

and the proportion of patients within
normal was (90.1%), finally (93.2%) of the
total sample were within normal height for
age and the proportion of patient with
normal BMI for Age was (89.2%).

Table 4. Distribution of diabetic children according to Weight for Height, weight for Age, height for Age,
and BMI for Age.
Variables
No.
%
Weight for Height ( N=95)
Wasting
Within normal
Risk of over weight
Over weight.
Total *
Weight for age ( N=342)
under weight
Within normal
Risk of over weight
Over weight.
Total **
Height for age ( N=550)
Stunting
Normal
Total ***
BMI for age ( N=550)
Thin
Within normal
Risk of over weight
Over weight
Total ***

17
73
3
2
95

17.9
76.8
3.2
2.1
100.0

25
308
8
1
342

7.3
90.1
2.3
0.3
100.0

37
513
550

6.8
93.2
100.0

31
491
26
2
550

5.7
89.2
4.7
0.4
100.0

* It includes children from birth to 5 years
** It includes children from birth – 10 years
*** It includes all the sample.

(Table 5) reveals that stunting occurred
more frequently in the age (2 years). The
proportion of stunting in females (8%) was
higher than that among males (4.7%) and
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all children with high socio- economic
status had normal height for Age z score
(99.0%) compared to (91.3%) of diabetic
children with low Socio- economic status.
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Table 5 . Distribution of the studied sample according to their Height for Age z score categories and some
socio-demographic variables.
Variables

Sever
stunting
N
%

stunting
N
%

Within
Normal
N
%

0
1
0
0
1
0
0
0
0
0

0
3.0
0
0
2.2
0
0
0
0
0

7
2
1
4
7
4
1
2
4
3

10
30
44
25
37
53
44
69
59
142

2
0

0.7
0

0
2
0

Total
N
%

ANOVA
P-value

Age in (yrs.)
2
3
4
5
6
7
8
9
10
11-12

58.8
90.9
97.8
86.2
82.2
93.0
97.8
97.2
93.7
97.9

17
33
45
29
45
57
45
71
63
145

100
100
100
100
100
100
100
100
100
100

13 4.7
22 8.0

261 94.6
252 92.0

276
274

100
100

0
0.8
0

19
15
1

8.7
6.5
1.0

199 91.3
215 92.7
99 99.0

218
232
100

100
100
100

<1
1-2
3-4
5 &more

2 1.0
0 0
0 0
0 0

14
6
14
1

6.7
5.5
7.7
2.0

191
104
169
49

92.3
94.5
92.3
98.0

207 100
110 100
183 100
50 100

History of
breast feeding
Yes
No

1 0.3
1 0.6

29
6

7.5
3.7

359
154

92.2
95.7

Gender
Males
Females
Socioeconomic
status
Low
Middle
High

41.2
6.1
2.2
13.8
15.6
7.0
2.2
2.8
6.3
2.1

0.00(HS)

2.4(NS)

0.04(S)

Duration of
disease(yrs)

DISCUSSION
Males had mean value of weight higher
than that of females at all age groups. This,
finding is comparable to the finding
reported by Alemzadeh et al 1995 9 who
demonstrated that weight gain and growth
rate do not seem to be significantly
affected by glycemic control and
confirmed that linear growth velocity is
dependant on weight gain and the level of
growth producing hormones such as

389
161

100
100

0.043S)

0.7(NS)

insulin like growth factor (IGF-1) are
important regulators of linear growth.
Height measurements are important
because low height for age can identify
past
under
nutrition
or
chronic
malnutrition. By comparing the results of
the present study with the WHO growth
charts 10, it was found that both genders
had mean values of height similar to those
standards. Head circumference data are
needed by health care professional because
this measurement is important in the
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assessment of growth and in screening for
abnormal head size, which is related to the
brain size, and neurological status of infant
and young children11 The current study
indicated that both genders had mean
values lower than WHO standards. (10)
This may be due to the inability to
maintain good metabolic control in
diabetic children12 . The result of this study
shows that the mean of MUAC was higher
in males than in females , expect in the
ages (5), (9), (11-12) years, the mean was
higher in females this due to sex
differences. This is similar to what was
found in other studies done by Bhaskara
etal 2003 13, and the study that done in
Bangladesh 2000 14. Wasting comprises
(17.9%) of children in this study, and the
proportion of patients within under weight
was (7.3%). It is in agreement with a
study conducted by Ali(2002)in Iraq 12 .
Who found lower frequency of patients are
within wasting and underweight, due to the
ability of diabetic children to maintain
good metabolic control during their growth
period. It was found that (6.8%) of the
sample were within stunting and the
proportion of thin patients was (5.7%).
This study is in agreement with Ali 2002
in Iraq 12 . The results of this study
indicated that there were significant
differences in height for age with respect
of age, socio-economic status and duration
of disease. This finding is comparable to
the finding reported by Lakshmi et al
(2003) 15 where there was a statistically
significant association between height for
age and age, socio-economic status, also
Hameida J (2002)16 who found statistically
significant association between height with
age of the child and age.

genders and for all age groups. Finally
MUAC for age (2-5yrs) was similar or
below normal limits of the world standard
in both genders while, for age (5-12yrs)
there is normal growth pattern.

RECOMMENDATIONS
Further follow up studies concentrating on
the relationship between diabetes control
and growth status are recommended to
investigate this important issue among
children with type 1 DM.
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ABSTRACT
Background and Objectives: Mild-moderate zinc deficiency is common in several developing countries,
because the commonly consumed staple foods have low zinc contents and are rich in phytates, which is known
to decrease the availability of zinc. Hence, the present study was conducted to determine the current zinc status
among a sample selected from a healthy population in Duhok City, Iraq.
Methods: This study was conducted at the Department of Clinical Biochemistry/School of Medicine/Faculty of
Medical Science-University of Duhok during the period of September 2009 to June 2010.A total of 332 healthy
subjects (aged from 6 years to more than 65 years) living in different areas of Duhok city were enrolled in the
study. We used a pre-tested questionnaire, which was designed to obtain information on gender, birth dates,
height, weight, residence, and social status. Serum zinc level was measured for each subject. We considered
subject with serum zinc concentration of <50 ug/dl zinc deficient and 50-70 ug/dl mild-moderate zinc deficient.
Results: Significantly lower mean values of serum Zinc concentrations was demonstrated in children and
adolescents compared to the other age groups (P<0.05 and p<0.01) respectively. Of the three hundred thirty-two
subjects, 10% (n=33) had mild-moderate zinc deficiency. Children and adolescents had a higher prevalence of
zinc deficiency than adults (47.6% and53.8% Vs 3.5%). Severe zinc deficiency was not found in any of the
subjects. . Significantly lower mean serum zinc concentration values were observed in subjects with lower social
status and in those living in rural areas. . There was no significant gender difference in mean serum zinc
concentration for all studied subjects. Subjects with normal weight had lower mean serum zinc concentration as
compared to those with over weight or obese, but the difference was not significant (p=0.09).
Conclusions: Mild-moderate zinc deficiencies were observed in the studied subjects with a higher prevalence in
children and adolescents, and thus it necessitates the need for an effective public health intervention means to
improve the zinc status of the population

Duhok Med J 2012;6 Suppl 1: 70-76.
Key words: Zinc status, healthy population
ild-moderate
(marginal)
zinc
deficiency is common in several
developing countries, as the commonly
staple foods have low zinc contents and
are rich in phytates. We know that the high
phytates content of cereal proteins
decreases the availability of zinc, thus, the
prevalence of marginal zinc deficiency is
likely to be high in a population
consuming large quantity of cereal
proteins.1,2 The Iraqi population, and the
Arab world populations, are thought to be
at high risk of marginal zinc deficiency,
due to an increase preference to cereal
proteins.3 Several studies done in Baghdad

M

have reported that the higher prevalence
of marginal zinc deficiency among healthy
population associated with a higher
likelihood for the inadequate dietary zinc
intake .Thus, we largely directed this work
to determine the prevalence of zinc
deficiency among a healthy population in
our locality, Duhok population, in an
attempt to identify population groups for
whom
zinc
status
and
zinc
supplementation may be a concern.
METHODS
This study was conducted at the
Department of Clinical Biochemistry/

*,Department of Clinical Biochemistry/School of Medicine/faculty of medical sciences-University of Duhok,
Duhok, Iraq.
Correspondence author:Prof. Dhia J. Al-Timim., E.mail: altmimidj@yahoo.com .Mobile:+964 750 4228908.
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School of Medicine/ Faculty of Medical
Science-University of Duhok and Azadi
General Teaching Hospital during the of
period September 2009 to June 2010.A
random sampling method was used to
select a representative sample. A total of
332 subjects living in different areas of
Duhok City were enrolled in the study.
They were relatives of patients attending
Azadi General Teaching Hospital, health
workers and their relatives. A pre-tested
questionnaire was designed to obtain
information on gender, birth date, weight,
height, residence, use of medications and
minerals supplements, data on the number
of household and number of rooms of the
house. Crowding index, an indicator for
socioeconomic status was calculated by
dividing the number of household by the
number of rooms of the house, presence of
any coexisting morbidities were also
recorded. The height and weight
measurement for each subject was used to
calculate the Body Mass Index (BMI) as a
weight in kilograms (kg) divided by height
in meter squared (m). Subjects with BMI
less than 25 were considered normal, while
those with BMI 25-29.9 were considered
overweight and those BMI ≥ 30 were
considered obese. (4) Inclusion criteria
were apparently clinically healthy and
absence of recent and/or chronic disease
and not using mineral supplements.
Marginal zinc deficiency and sub-optimal
zinc status in the subjects studied were
evaluated according to the cutoff values of
serum zinc stated by others. (3,11) Values
between 50-70 µg/dl were considered
mild-moderate zinc deficiency. All

subjects were asked to attend the LabDepartment of Clinical Biochemistry in
Azadi General Teaching Hospital (Duhok)
in the morning after overnight fasting for
12-14hours. Blood samples were collected
between 9:00-11:30 a.m., and the serum
was separated for zinc measurement. Zinc
in serum was measured by direct
enzymatic colorimetric method, using a
commercial kit (Giesse Diagnostic, Italy);
All data were analyzed by using the
Statistical Package for Social Science
SPSS version 18.0; paired student t- test
was used to assess differences in serum
analyte among groups. Level of statistical
significance (P value) was set at < 0.05.
Verbal consent was obtained from the
study subjects or from their parents before
enrollment in the study.
RESULTS
(Table 1) shows the mean values of
serum Zinc concentration in different age
groups (children, adolescents, adults and
elderly people). Significantly lower mean
values of serum Zinc concentrations were
demonstrated in children and adolescents
compared to other age groups (P<0.05 and
p<0.01) respectively. (Table 2) shows the
distribution of subjects in the studied
groups according to serum Zinc levels. Of
the three hundred thirty-two subjects, 10%
(n=33) had mild-moderate zinc deficiency.
Children and adolescents had a higher
prevalence of zinc deficiency than adults.

Table1. Serum zinc concentration for studied subjects

n

.
.

Children*
Adolescents**
Adults
Elderly people
Total

21
26
256
29
332

Serum zinc µg/dl
Age group
Mean±SD
6-10 years
11-19 years
20-65 years
>65 years
6-80 years

77.6±15.0
68.3±15.2
82.1±15.5
83.3±8.2
81.1±14.8

range
62.5-92.6
53.1-83.5
66.5-97.6
75.1-97.6
53.1-97.6

.

.

.

* Children Vs adults, p<0.05; **Adolescents Vs adults, p<0.01
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Table 2. Distribution of subjects in the studied groups based on serum zinc levels.
Subjects

Serum Zinc levels (ug/dl)
< 70
>70
N(%)
N(%)
10(47.6)
11(52.4)
14(53.8)
12(46.2)
9(3.5)
247(96.5)
0(0)
29(100)
33(10.0)
299(90)

Children
Adolescents
Adults
Elderly people
Total

Serum zinc <70ug/dl=mild-moderate zinc deficiency

(Table 3) shows the Mean+SD of serum
zinc values by gender, residence,
nutritional status and social status.
Significantly lower mean serum zinc
concentration values were observed in
subjects with lower social status and in
those living in rural areas. There was no

significant gender difference in mean
serum zinc concentration for all studied
subjects. Subjects with normal weight had
lower mean serum zinc concentration as
compared to those with over weight or
obese, but the difference was not
significant (p=0.09).

Table 3. Mean±SD of serum zinc by gender, residency, nutritional status and social status.

Subjects
Gender
Males
Females
Residency
Urban
Rural
Nutritional status
Normal Weight
Overweight
Obese
Social status*
Low
High

n

Serum Zinc (ug/dl)
Mean±SD

p-value

181
151

81.9±17.1
79.6±13.5

0.08

201
131

83.7±15.4
77.1±13.9

<0.01

131
138
63

78.4±14.3
81.1±15.9
83.7±17.8

0.09

128
204

72.8±15.8
81.4 ±20.9

<0.01

* Low social status (Crowding index 3.3 +1.9) Vs high social status (crowding index 2.1 +1.2).P<0.01

DISCUSSION
Marginal zinc deficiency appears to be an
important public health problem in many
developing countries, including Iraq. 5
Previous data show that zinc deficiency is
wide spread among children and elderly
subjects. Our study revealed the
prevalence
of
mild-moderate
zinc
deficiency was more among children and
adolescents and the mean serum zinc
concentration values lower than the values
from adults and elderly people. This
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observation of high prevalence of low
serum zinc concentrations in these children
and adolescents does support the existence
of marginal zinc deficiency in these
populations. Indeed, pediatric populations
and adolescents are known to be more
sensitive to suboptimal zinc nutrients than
adults perhaps because zinc is more
important for normal growth and
Al-Timimi et al also
developments. 6
reported a high prevalence of mildmoderate zinc deficiency among children
and adolescents in Baghdad population3 It
was reported that 89.9 percent of the

Duhok Medical Journal

children
had
mild-moderate
zinc
deficiency and 54.7% of the population
studied had such deficiency. The most
striking finding of the present study was
the appearance of lower incidence of mildmoderate zinc deficiency among the
subjects studied compared with earlier data
for children and adults in Baghdad City as
well as other countries. 7,8,12 For example,
in children less than ten years studied here,
prevalence
of
mild-moderate
zinc
deficiency was lower (46.7%) as compared
with those of the above mentioned study
and the prevalence of mild-moderate zinc
deficiency in all subjects studied was 10%.
Such a difference is especially noteworthy
because several factors are known to
impact negatively on biochemical zinc
status. Of these, dietary factors are with
the most marked negative effect on serum
zinc concentration. 10 Thus, the reduction
in the prevalence of marginal zinc
deficiency reported here appears to be
associated, at least in part, with the general
nutritional status of Duhok City
population, which is highly affected by
socioeconomic status. Although our
observations show the low socioeconomic
status affected serum zinc concentrations,
but the majority of the subjects studied
were with high socioeconomic status, good
nutritional status and had higher serum
zinc concentrations. The reason for this is
probably related to high income associated
with increases energy intake. However,
the low serum zinc concentration in our
rural subjects may be explained by higher
consumption of rice and vegetables which
may preclude adequate zinc absorption
because of their high phytate and fiber
content. 9
It must be noted that the present study has
limitations. Firstly, the study involved a
small number of subjects with limited age
and the results must be confirmed in a
large sample. Secondly, dietray zinc intake
was not used as variable in the present
study. Even though the present study
indicated
that
mild-moderate
zinc
deficiencies do exist among Duhok city
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population, especially in children and
adolescents, and thus it necessitates the
need for an effective public health
intervention means to improve the zinc
status of the population.
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ISOLATION AND IDENTIFICATION OF LEGIONELLA PNEUMOPHILA FROM
PATIENTS SPUTUM AND ANTIBACTERIAL ACTIVITY OF THE GLYCYRRHIZA
GLABRA AND MALVA NEGLECTA ON IT
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ABSTRACT
Among 240 sputum samples , 20 isolates (8.3%) were identified as Legionella pneumophila in Hawler and
Rizgary Teaching hospitals in Erbil city, by morphological, cultural, and biochemical characteristics. The
pattern of resistance revealed that the highest resistance was for penicillin G, polymyxin B, vancomycin, while
it was fully sensitive to azithromycin and clarithromycin, and it showed variable sensitivity to other antibiotics.
The effect of the two medicinal plants (Glycyrrhiza glabra and Malva neglecta) on L. pneumophila growth was
studied, the results showed that the activity of both plants by using MIC were 200, 300 μg/ml for aqueous
extract and 250 , 400 μg/ml for alcoholic extracts respectively, while MIC was 300 μg/ml when extracts of both
plants were used combined.

Duhok Med J 2012; 6 Suppl 1: 77-86.
Key words: Legionella pneumophila, Antibiotics, Glycyrrhiza. glabra and Malva neglecta
egionella pneumophila was first
recognized as a disease entity from
a pneumonia outbreak in July 1976, the
convention of the American legion in
Philadelphia were struck down with a
mysterious acute respiratory illness1 . The
primary isolation of L. pneumophila in
laboratory is difficult, because it is
fastidious and slow growing as well as it
requires prolonged incubation period 2 .
During the last two decades, resistance to
antimicrobial agents is a major global
public health problem as well as the
appearance of undesirable side effects of
certain antibiotics and the emergence of
previously uncommon infections led to
search for new antibacterial compounds
with improved activity to replace those
that have become inactive is therefore
necessary and traditional healers use many
plants to treat diseases 3,4. Glycyrrhiza
glabra (Liouorice ) which belong to family
Leguminosae, is a tall, erect perennial herb
with branched stalks with deep-rooted,
long branch roots and stolons, brown on
the external surface and yellow internally.

L

It has a characteristic sweetish taste.
Leaves are branches even pinnate. Flowers
are hermaphrodite, bluish-purple. Fruits
are Small smooth-skinned leguminous
seedpods (5).The most important chemical
constituents detected in liquorices roots
were
glycyrrhizin
and
flavonoid
6
complexes . The liquorice roots consist of
carbohydrate substances, mineral salts,
saponic substances and volatile oil. In
addition, liquorice are known to enhance
the elimination of mucus from the lung,
therefore, it has been used to treat
respiratory conditions such as bronchitis
and it may also be used to soothe a sore
throat7,8. Malva neglecta (Common
mallow) belong to family Malvaceae
which is annual short-lived perennial herb,
stem branches sparingly to densely
furnished,
leaves
orbicular-reniform,
flowers white or lilac with pinkish veins,
seeds brown 9. The leaves of Common
mallow contain gelatinous component,
tannins, and vitamins A, B1, B2, and C;
however, the flowers contain anthocyanin
pigment 10,11. The aim of the present study
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was isolation and identification of L.
pneumophila from sputum and studying
the susceptibility and resistance of the
isolates to a number of antibiotics.
Detection of the inhibitory effect of some
medicinal plants on the growth of the
isolates.
METHODS
Collection of samples
A total of two handred forty sputum
specimens were collected within four
months (November 2005 to March 2006)
from the patients in Hawler and Rizgary
Teaching hospitals in Erbil , specimens
collected at first morning in a sterile cup,
then immediately transferred to laboratory
and subjected directly to microbiological
examinations.
Isolation,
characterization
and
identification of L. pneumophila
Different culture media were used to
isolate this pathogen and all of these media
were supplemented with iron salts and L cysteine HCl which are growth factors for
cultivation of bacteria, also all culture
media were modified by using ferric
nitrate in place of ferric pyrophosphate as
a source of iron in concentration 0.25g/L
11
.
- Charcoal Yeast Extract Hemoglobin
Agar Medium :- prepared as previously
described by13 .
- Modified Wadowsky Yee Medium
(MWY):- prepared as described by 14.
- Charcoal Yeast Extract with Dyes
Medium: - prepared as previously
described by 15.
- Buffered Charcoal Yeast Extract (BCYE)
Selective Agar/ Glycin, Polymxin B,
Vancomycin, Nystatin (GVPN) Medium:Selective medium consist of Buffered
Charcoal Yeast Extract Agar Medium
(BCYE) which prepared as previously
described by 12 supplemented with:Glycine
30.0g
Polymyxin B
80.0U
Vancomycin
1.0μg
78

Nystatin
100 μg
- Buffered Charcoal Trypton Agar
Medium: - This medium was prepared
such as BCYE agar but here trypton was
used in place of yeast extract.
Each isolate was tested by gram staining
with elongation period of safranin from 30
seconds to 10-15 minutes because L.
pneumophila is weakly stained 15.All
biochemical tests (Table 1) were carried
out on suspected colonies according to17-19.
Detection of Extended Spectrum βLactamase (ESBLs) of L. pneumophila
To investigate (ESBLs) enzyme, the
method of disc approximation was used as
mentioned by 20.
Antibiotic Sensitivity
The modified Kirby – Bauer method of21
was carried out to determine the
susceptibility of L. pneumophila to 21
antibiotics .
Preparation of plant extracts
Roots of Gl. glabra was obtained from AL
–Hadder pharmacy, Baghdad (voucher
number 5/305 in 1991).While, leaves,
flowers, and seeds of the M. neglecta were
collected from different places of Erbil
city, then classified in the Education
Salahaddin University Herbarium (ESUH).
To prepared aqueous extraction of both
plants by using the method 22 .Alcoholic
extractions of the Gl. glabra L. and M.
neglecta were done by the modified
method of 23 .
Determination of antimicrobial activity by
using Minimum Inhibitory Concentration
(MIC)
Different concentration were prepared
( 10, 50, 100, 150, 200, 250, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750,
800)µg/ml separately and combination for
both aqueous and alcoholic extracts, 10ml
of sterile Yeast extract broth were added
for each concentration and used as control
samples, the bacterial growth was
evaluated on the basis growth curve and
turbidity of the suspension which all tubes
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RESULTS AND DISCUSSION
Among 240 sputum samples; twenty
(8.33%) isolates were identified as L.
pneumophila, this result was in agreement
with that previously reported by25 who
demonstrated that 74 sputum samples
7(9.5%)
specimens
yielded
L.
pneumophila. This percentage is relatively
low and this might due to that the isolation
of Legionella from sputum is more
difficult because of the predominance
normal bacterial flora 26. Numerous studies
have shown that the incidence of
nosocomial pneumonia by L. pneumophila
is dependent on many factors including
cigarette smoking, heavy alcohol drinking,
and advanced age included age, male
gender and immuno-compromised patients
27
. Other studies have linked nosocomial
legionellosis to potable water and air
conditioning system and cooling towers 28.
Other researchers revealed that the patients
receiving respiratory
therapy
with
potentially
contaminated
medical
equipments or whose care includes the use
of aerosol generators such as humidifiers
are clearly at increased risk for contracting
nosocomial legionnaires disease 27,29. A
number of laboratory preparing media
were used in addition to modification of
these media by addition of ferric nitrate
instead of ferric pyrophosphate and all the
isolates incubated at 37ºC and 2.5-5%
CO2 for 7 days :Charcoal Yeast Extract Hemoglobin Agar
Medium was similar to BCYE agar except
the hemoglobin (1%) was used as source
of iron instead of ferric nitrate, iridescence
grayish-white colonies with cut-glass
appeared and these results were in
accordance with those previously reported
by 30 (Figure 1).
On Modified Wadowsky Yee Medium
(MWY) Colonies appeared as green
iridescence with cut-glass shape as it was
show in (Figure 2) and these results were

in accordance with that previously
reported by 31 , they mentioned that this
medium
was
BCYE
agar
with
antimicrobial agents such as Polymyxin B
(that inhibits the growth of gram negative
bacteria), Vancomycine (inhibits the
growth of gram positive bacteria) and
Anisomycin (which inhibits the growth of
yeast and fungi), and differential dyes such
as bromothymol blue and bromocresol
purple. In addition to amino acid glycine
which sufficiently inhibits the nonLegionellaceae bacteria and as a result
greatly facilitated the isolation of L.
pneumophila from specimens 14 .
On Charcoal Yeast Extract with Dyes
Medium produced green iridescence
colonies of L. pneumophila (Figure 3), and
this confirmed by the results reported by 15
, they illustrated that the addition of
bromothymol blue and bromocresol purple
were proven as an aid for the identification
and classification of L. pneumophila.
On BCYE Selective Agar/ GVPN Medium
L. pneumophila appeared as iridescence
grayish-white colonies (Figure 4). Nystatin
was an antifungal agent and an
inexpensive alternative to anisomycin in
the formulation of selective BCYE agar
media.
On Buffered Charcoal Trypton Agar
Medium Yeast extract was replaced by
trypton, and it was found that the growth
of L. pneumophila on this medium was
identical to that obtained on the BCYE
agar medium (Figure 5) and these results
are supported by30.
Each isolate was non-spore forming, non
capsulated and poorly-stained gram
negative rods (Figure 6), these results were
agreed with that published by (26).
(Table 1) showed the biochemical
characteristics of L. pneumophila and these
results were agreed with that reported by
other studies 26,32.
During this study it has been found that 15
75% of the isolates were resistant to
Augementen disc (amoxicillin-clavulinic
acid),
cefotaxim,
piperacillin,
and
ceftazidime antibiotics, the combination of
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antibiotics leads to an increase in the
activity of antibiotics, and the mixing of
amoxicillin and clavulanic acid called
augmenten caused decrease of MIC for
these antibiotics and become more active
against the tested bacteria (Roy et al.,
1989). Furthermore, a wide using of
antibiotics by the patients may facilitate
the spread of bacteria which produced
ESBLs enzymes 34 .
( Figure 7) and (Table 2) revealed that
the azithromycin and clarithromycin had
highest effective against L. pneumophila
isolates with a percentage (100%) for both
antibiotics, in the second grade doxycyclin
hydrochlorid, ciprofloxacin, neomycin,
norfloxacin, erythromycin, tetracycline,
trimethoprim,
chloramphenicol
and
kanamycin were (95%, 90%, 70%, 85%,
70%, 70%, 70%, 60%, and 60%)
respectively,
which
showed
good
effectiveness against tested isolates.
Furthermore, 35 studied the activity of
antibiotics against 82 isolates of L.
pneumophila and they found that all
isolates were susceptible to clarithromycin,
erythromycin and ciprofloxacin. Newer
macrolides such as azithromycin and
clarithromycin
in
addition
to
fluoroquinolones such as ciproflaxacin and
norfloxacin have become an important
alternative to macrolides antibiotics in the
treatment of Legionnaires disease because
if compared to erythromycin, they have a
broad antibacterial spectrum 36. On the
other hand, the results showed that the
percentage of resistance to vancomycin,
polymyxin B, and penicillin was (100%),
while it was (95%, 85%,80%, 75%,
75%,70%, and 60%)
to ampicillin,
cephalothin, carbencillin, clindamycin,
streptomycin, lincomycin, and ceftazidine
respectively, and these results were in
accordance with those reported by 37.
vancomycin is a glycopeptide that has no
usefulness against gram negative bacteria,
while polymyxin B is a bactericidal
antibiotic that is effective against gram
negative bacteria which causes injury to
the plasma membrane, but L. pneumophila
80

was resistant to these antibiotics , might be
due to that L. pneumophila posses a special
type of lipopolysuccharid which prevents
the permeability of the antibiotics 38 . In
fact, high resistance to pencillin G and
ampicillin due to the ability of of L.
pneumophila to produce β-Lactimase
enzyme 39 .
The present study showed that the MIC for
aqueous extract of Gl. glabra and M.
neglecta were 200, 300 µg/ml respectively
and 250,400 µg/ml for alcoholic extract
respectively. On the other hand, the MIC
of aqueous and alcoholic extracts of both
plants was 300 μg/ml this results were
similar to those obtained by 3. The activity
of liquorice is attributed to the presence of
glycyrrhizin which has been shown to stop
the growth of many bacteria and it was
believed to be responsible for the plant
action in the respiratory system, acting as
an expectorant and helped to prevent and
ease coughing; this ingredient and its
derivatives work as anti inflammatory and
allergenic effects, especially when treating
asthma. In human body the glycyrrhizin is
hydrolysed to glycyrrhetinic acid, which
has triterpenoid structure 40 . In addition,
many studies reported previously that
some antimicrobial flavonoid and several
bioactive phenolic compounds were
formed in liquorice roots 41.Common
mallow plants were widely used by local
people as food and to treat different
disease such as bronchitis and to prevent
throat infections 42. Furthermore, 43
indicated that common mallow leaves and
roots were used as antibacterial agents
which inhibit the growth of many gram
negative bacteria. Indeed, all parts of the
plant induce removal (coughing up) of
mucous secretion from the lungs or taken
internally in the treatment of respiratory
system disease or inflammation of the
digestive or urinary systems 44,45.
However, 8 found that the activity of
Malva sp. may be due to tannins, vitamins,
salicylic and phenol compounds which
were used as antibacterial agents.
Moreover, 46 reported that the medicinal
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plants had inhibitory effect on the growth
of L. pneumophila .

Figure 4. Growth of L. pneumophila on BCYE
Selective Agar / GVPN Medium.
Figure 1. Growth of L. pneumophila on
Charcoal Yeast Extract Hemoglobin Agar
Medium .

Figure 5. Growth of L. pneumophila on
Buffered Charcoal Trypton Agar Medium .
Figure 2. Growth of L. pneumophila on MWY
Agar Medium.

Figure 6. L. pneumophila cells stained with
Gram stain (1000X).
Figure 3. Growth of L. pneumophila on
Charcoal Yeast Extract Agar with Dyes.
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Figure 7. Antibiotic sensitivity of L. pneumophila isolates.
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Table .1 Results of biochemical tests for L. pneumophila bacteria under the study.
Biochemical tests

Results of clinical isolates

Oxidase test
Catalase test

+ (100%)
+ (100%)

Gelatinase test

+ (100%)

Hippurate hydrolysis test

+ (100%)

Starch hydrolysis

+ (85%)

DNase test

+ (95%)

Lipase and Lecithinase test

+ (100%)

Protease test

+ (95%)

Urease test

_

Nitrate reductase
Motility test

_
+ (100%)

IMViC test

_

Β-Lactamase

+ (100%)

(+): Positive (- ): Negative
Table 2. Antibiotic sensitivity of clinical and environmental isolates of L. pneumophila.
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Antibacterial antibiotics

Disc
code

Concentrati
on
.(µg/ disc)

Ampicillin

AM

Azithromycin

Sensitive isolates

Resistant isolates

10

NO.
1

%
5

NO.
19

%
95

AZM

15

20

100

-

-

Carbencillin

PY

100

4

20

16

80

Ceftazidime

CAZ

30

8

40

12

60

Cephalothin

KF

30

3

15

17

85

Chloramphenicol

C

30

12

60

8

40

Ciprofloxacin

CIP

50

18

90

2

10

Clarithromycin

CLR

15

20

100

-

-

Clindamycin

DA

2

5

15

15

75

Doxycyclin Hydrochloride

DO

30

Erythromycin

E

15

19
14

95
70

1
6

5
30

Kanamycin

K

30

12

60

8

40

Lincomycin

L

2

6

30

14

70

Neomycin

N

30

14

70

6

30

Norfloxacin

NOR

10

17

85

3

15

Penicillin G

P

10IU

-

-

20

100

Polymyxin B

PB

300IU

-

-

20

100

Streptomycin

S

10

5

25

15

75

Tetracycline

TE

30

14

70

6

30

Trimethoprim

TMP

5

14

70

6

30

Vancomycin

VA

30

-

-

20

100
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@@ón‚íq
@õŠó @õŠbØ.ôØò‡åîŒ@òˆ†@ì@çb’í‚óä@ôàóÝÌói@ß@Legionella pneumophila@ñbîØói@ôä†‹Ø@çb“ïä@oò†@ì@òìóä†‹Øbïu

@ñbîØói@Šó@óÜMalva neglecta @@@@óÙÜüm@ì Glycyrrhiza glabra @@@ÛìíØóà@ô òŠ@íØòì@ôÙ“îq@ôØòììŠ@Žõ‡äóè
@@L.pneumophila
@@

Legionella pneumophila @ @ õbîØói(20) @ ôä†‹Ø@ çb“ïä@ oò†@ ì@ òìóä†‹Øbïu@ óÜ@ óî@ ônî‹i@ óîòìóåïÜüÙŽïÜ@ ãó÷@@@@@@@@@
@ìíàóè. ‹ŽïÜìóèóÜ@ç†‹Ø‹ŽïÐ@õŠb ŒŠ@ì@‹ŽïÜìóè@õóäbƒ’ü‚óä@ôäbØó’í‚óä@ôàóÍÜ@ói@óÜ@òìa‹ØüØ@ñóäìí¹(240) ) @óÜ(8.3%) @õò‰ŽîŠói
@õŠbïnóè. õŠòìò‡åîŒ@ õìbïáïØ@ ômóÜaììŠì@ õóÝŽïØ@ ì@ ôuüÜüÐŠüà@ ômbÑï@ õòìóä†‹ÙïÔbm@ Žðqói@ ça‹Ø@ çb“ïä@ oò†@ çbØòìa‹Øbïu
@ìíàóè@ óØ@ o‚@ çbîŠò†@ çbØóàb−ó÷ì@ ça‹åŽïÙ“q@ ôØò‡åîŒòˆ†(21) @ ôäbåŽïèŠbØói@ ói@ ôØò‡åîŒ@ òˆ†ói@ çòìbØòìa‹Øbïu@ bîØói
Vancomycin, polymyxin B, Penicillin G, @íØòì@ôØò‡åîŒ@òˆ†@Žõ‡äóè@üi@a†@çb“ïä@çbîìaìóm@ôØóî‹ Šói@çbØòìa‹Øbïu
@üi@ a†@ çb“ïä@ çbîŠbïnóè@ òìaŠü @ bèòìŠóè@ òì@ LClarithromycin @ ìAzithromycin @ üi@ çìíi@ Šbïnóè@ õìaìóm@ ói@ ôš@ óØ
Malva @@@@óÙÜüm Glycyrrhiza glabra

@@@ÛìíØóà@ô òŠ@íØòì@ôÙ“îq@ôØòììŠ@Žõ‡äóè@õŠó @õŠbØ.ôØò‡åîŒ@òˆ†@Žõ‡äóè

@ói@ óØóØòììŠ@ ìì†Šóè@ ôØýbš@ óØ@ o‚@ çbîŠò†@ çbØóàb−ó÷Lòìóîa‹ÜüÙŽïÜL.pneumophila @ ñbîØói@ Šó@ óÜneglecta
@(400@L@ 250) @ òì@çbØóïîìb÷@ómìýbq@üi@Ûóî@aì†@óÜ@Ûóî@ÞàOãa‹ û‹Ùîbà@ (300 @L@ 200) óÜ@çìíi@ônî‹i@óØMIC @@ôäbåŽïèŠbØói
@òìóØóî@ ói@ çbØóØòììŠ@ ìì†Šóè@ óØ ÞàOãa‹ û‹Ùîbà (300) @ óÜ@ ìíi@ ônî‹i@ MIC ãýói@ LçbØóïÜíéÙÜó÷@ ómìýbq@ üi ÞàOãa‹ û‹Ùîbà
@@.ça‹åŽïèbØŠói
ó–þ©a
@‘íÜa@×‹È@pbmbjåÜ@@bînÙjÝÜ@†b›¾a@Ãb“åÜaì@ôš‹¾a@âÍÝi@@æà@Legionella pneumophila@bînÙjÜa@Òî‹Émì@ßÈ
êïÝÈ@Malva neglecta @Œbj©a@ìGlycyrrhiza glabra

@@

@æà@óåïÈ(240 ) @æàLegionella pneumophila @óàíq‹u(8.33%) @ójåiì@óÜÈ(20 ) @˜ïƒ“mì@ßÈ@óaŠ‡Üa@oåá›m
@pbÑ—Üaì@óïÈŠ¾aì@óïÝÙ“Üa@bémbÑ–@ôÝÈ@a†bánÈa@pýÉÜa@Êï»@˜ïƒ“m@. ÞïiŠa@óåî‡à@À@ñŠbØŒŠì@Üíè@ôÑ“nà@À@ôš‹¾a@Ê“Ô
@Êï»@Ûþnàa@w÷bnåÜa@p‹éÄa@‡Ôì@Lbîíïy@a†b›à(21) @ãa‡ƒnbiì@óîíï¨a@pa†b›áÝÜ@óàíq‹§a@óïby@pn‚a@báØ.óîíï¨a@öbïáïÙÜa
@pa†b›¾@óÕÝà@óïbyìPenicillin G, Polymyxin B, Vancomycin @Þrà@pa†b›¾a@æà@ÉjÜ@óÕÝà@óàìbÕà@pýÉÜa
@pbmbjåÜa@Éi@qbm@b›îa@‘Š†.@õ‹‚ýa@pa†b›áÝÜ@bénïbyì@bénàìbÕà@À@oÑÝn‚a@‡Ôì LClarithromycin ìAzithromycim
@p‹éÄa@‡Ôì@LL. pneumophila @óàíq‹u@ôÝÈMalva neglecta @Œbj©a@ìGlycyrrhiza glabra @‘íÜa@×‹È óïjÜa
@ò‡y@ ôÝÈ@ ÞØ@ μmbjåÜa@ þÙÜ@ ðÜaínÜa@ ôÝÈ@ Þà/ ãa‹Ìì‹Ùîbà@ (300@ L200) oÍÝi@ Üaì@ MIC @ ãa‡ƒnbi@ μmbjåÜa@ þØ@ óïÜbÉÐ@ w÷bnåÜa
@Þà/ @ãa‹Ìì‹ÙîbàMIC (300 ) oÍÝi@μy@À@ðÜízÙÜa@˜ÝƒnáÝÜ@ðÜaínÜa@ôÝÈ@Þà/ @ãa‹Ìì‹Ùîbà(400 @L@ 250) @ð÷b¾a@˜ÝƒnáÝÜ
@@.bé›Éi@Êà@μmbjåÜa@þØ@ãa‡ƒna@‡åÈ
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ABSTRACT
Background and Objectives: Polymethyl methacrylate (PMMA) is currently the material of choice for denture
base fabrication, that it has the advantages of good pigment wettability, high gloss and so on.
Uses of natural stains (amaranth and vanilla) cheap and available in our country instead of the synthetic stains
with heat cure acrylic resin denture base material for matching with natural human gingiva. Materials and
Methods: Ninety samples were prepared of pink heat cure acrylic resin VertexTM material, fifteen samples with
natural additives and seventy five samples with synthetic Vertex acrylic stainTM.. The color of samples and
gingival color of 24 healthy young participate were measured by Vita Easyshade device then compared between
them. Statistical analysis was done by special designed program prepared for this study in Mat lab program
2010 that calculate the color difference between all the measurements that appeared only the (ΔE) that ≤ 6.8.
Results: Results showed that (ΔE) ≤ 6.8 between some of natural and synthetic stains matched in relation to
color of patients' gingiva, and some natural stains matched the color of the patients' gingiva. Conclusions: The
results approved can be using the natural stains vanilla and amaranth instead of the synthetic Vertex acrylic
stains that is clinically acceptable compared in relation to patients.

Duhok Med J 2012;6 Suppl 1: 87-94.
Key words: Natural stains, Vanilla, Amaranth, PMMA.
olymethyl methacrylate (PMMA) is
currently the material of choice for
denture base fabrication 1, that it has the
advantages of good pigment wettability,
high gloss and so on 2.
In order to obtain a natural looking
restoration, there are two crucial steps in
everyday dental practice; the selection of
color through shade guide which will
harmoniously
integrate
itself
with
surrounding
biological
tissue
and
consequently the correct reproduction of
the color in the prosthesis 3. Healthy
gingival color ranges from pale pink and
pink to dark red or purple 4.
Esthetic effects are sometimes produced in
a restorative material by the incorporation
of colored pigments; is pigments in non
metallic materials such as resin,
composites, dentures acrylics, silicone
maxillofacial
materials
and
dental
5.
ceramics

P

Synthetic stains are mainly chemical
products, which have some toxicity6. The
obtainment of coloring matter based on
natural products is of considerable
importance since the United States have
banned the use of synthetic coloring in
foods 7.
Grain Amaranth (Amaranthus paniculatus)
8
it is a natural stain that the anthocyannin
is the reddish pigments in amaranth flour
and vegetation appear to have great
potential as a source of natural, non–toxic
red dyes, this pigment is used in food
industry 9.
Natural
vanillin
(4-hydroxy-3methoxybenzaldehyde) is one of the most
common flavor chemicals and is used in a
broad range of flavors 10,11it is a tropical
orchid
belonging
to
the
family
11
Orchidaceae .
Color difference (ΔE) as value for color
differences became a critical in color

* Department of Prosthetic Dentistry , College of Dentistry, University of Mosul, Iraq.
** Professor ,Department of Prosthetic Dentistry, College of Dentistry, University of Mosul, Iraq.

*** Professor ,Department of Dental Basic science , College of Dentistry, University of Mosul, Iraq.
Correspondence auithor;Professor : Amer A Taqa Email:amertaqa@hotmail.com
87

Natural Stains as a Substitute of Synthetic Stains

science as well as in industries ranging
from textiles to dentistry that calculated as
following (12):
ΔE = [(ΔL*) 2 + (Δa*) 2 + (Δb*) 2]1/2
ΔE = [(L*2- L*1)2 + (a*2- a*1)2 + (b*2b*1) 2]1/2
Vita EasyShade device is one that used For
spectrophotometer measurement, this
instrument provide data obtained over the
range of visible wavelengths about 400 to
700 nm, captures the tristimuli HCL and
subsequently calculates the values of L*,
a* & b*13 .
METHODS
One type of pink heat-cured acrylic resin
denture base material Vertex TM type was
used with natural (amaranth and vanilla),
and synthetic stain TM additives. The
samples were prepared follow the
recommended manufacturers' instruction
powder/ liquid ratio. Curing was carried
out by using conventional water bath
methods in which placing flask in a
thermostatically controlled water bath for
curing cycle 1.5 hours at 74oC followed by
30 minutes at 100oC 14. All prepared
samples were stored in distilled water at
37oC for 7 days for conditioning before
testing. Ten samples were prepared to the
uniform size in dimension (30x20x1.5)
±0.03 mm (length, width and thickness
respectively) 15, samples were divided into
two groups:
First Group: Fifteen samples of natural
stain additives type as follows:
Five samples with amaranth stain 0.1%
wt/wt.
Five samples with vanilla additives 10%
wt/wt.
Five samples with mixture of amaranth
0.02% and vanilla 0.08% respectively
wt/wt.
Second Group: Seventy five samples
prepared with synthetic stainTM additive
types:
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Fifteen samples of vertex acrylic
stainTMno.210 (1%, 5%, and 10% wt/wt).
Fifteen samples of vertex acrylic stain
no.220 (1%, 5%, and 10% wt/wt).

TM

Fifteen samples of vertex acrylic stain
no.230 (1%, 5%, and 10% wt/wt).

TM

Fifteen samples of vertex acrylic stainTM
no.240 (1%, 5%, and 10% wt/wt).
Fifteen samples of vertex acrylic stainTM
no.250 (1%, 5%, and 10% wt/wt) as in
(Figure 1).
1

2

3

6

4

5

7

(1): Samples with synthetic stain No.210
additives, (2): Samples with synthetic stain
No.220 additives, (3): Samples with synthetic
stain No.230 additives (4): Samples with
synthetic stain No.240 additives (5): Samples
with synthetic stain No.250 additives, (6):
Samples with vanilla additives and (7): Samples
with amaranth additives.
Figure 1. Samples of synthetic and natural stain
additives.
Color measurements were repeated five
times for each sample and the mean of
L*,a* and b* were calculated. Twenty four
male (12) and female (12) dental students
with age range 24±1 year. Mean of three
measurements of gingival color was
evaluated in the anterior region (in
midpoint between free gingiva and deepest
point of sulcus in central and lateral incisor
regions) as in ( Figure 2).

Duhok Medical Journal

Figure 2. Measuring gingival color at (A);
Central incisor region, (B); Lateral incisor
region.
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correspond to values provided by other
devices and similar to resins it be possible
to use it to compare different gingiva but
the values will not be absolute
values")(16). The total color change (ΔE)
between values was calculated for each
pairs evaluated using the formula:
ΔE = [(ΔL*) 2 + (Δa*) 2 + (Δb*) 2]1/2
ΔE = [(L*2- L*1)2 + (a*2- a*1)2 + (b*2b*1) 2]1/2
In principle, when ΔE ≤ 3.7(17) the
difference in color between the paired
values matched are acceptable in vitro and
when ΔE ≤ 6.8(17) the difference in color
between the paired values matched are
acceptable in vivo, so the two samples are
nearly have same color in vivo, when color
difference be detected is > 6.8 that is not
acceptable and the paired samples are not
matched in vivo.
Statistical analysis carried out using a
special program designed in Matlab 2010
program for this study to calculate (ΔE)
between every value with all others and
output appears only the paired that have
(ΔE) ≤ 6.8.
RESULTS

Figure 3. Easyshade device.

Measurement color matching: (CIE
L*a*b*) color difference metrics were
used for the performance analysis.
Measurements were done by Vita
Easyshade device that showed in Figure
(3) to obtain the baseline L*, a*, b* values.
The information from Dr.- lng. Wolfgang
Rauh , a director Business Unit – Dental
Devices in VITA company "can be use
Easyshade to compare different samples of
resins just be comparing the reported
values but that the values will not

The three values (L*a*b*) of the color
measuring of all the prepared samples are
listed in (Table 1). The value of the color
measurement of gingival part of the oral
cavity of patients are listed in (Table 2).
(Table 3) listed the color differences
between the color of the prepared samples
and the color measurement of gingival part
of the oral cavity of patients.
DISCUSSIONS
Results from the (Tables 1 and 2) show
that (ΔE) of the patient versus prepared
samples with natural stain vanilla additives
in 10% is acceptable and the (ΔE) of the
patient versus samples with synthetic stain
no. 240 in 10% was also acceptable so the
natural stain vanilla could be used instead
of the synthetic stain no.240.
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The color of the patients gingiva was
matched the color of
the (prepared
samples with combined both amaranth
0.01% and vanilla 0.09%) and (prepared
samples with amaranth stain 0.1%
additives stain) as listed in (Table 3), so it
could be applied in clinical uses.
Synthetic stainTM no.250 in 1% with
synthetic stainTM
no.250 in 5% and

synthetic stainTM no.230 in 5% with
synthetic stainTM no.230 in 10% matched
he same patient gingival color so increase
the stain percentage from 1% to 5% and
from 5% to 10% not causing a significant
color changes that should increase the
percentages of the stain to cause additional
color and this is a waste of the material
and consequence higher the cost.

Table 1. L, a and b, Mean of Three Values of the Prepared Samples with Natural and Synthetic Stain
Additives.
Prepared samples
L
a
b
P V (10 %)
53.44
27.28
12.04
P A (0.1 %)
41.6
35.58
15.3
P 9.9+ A 0.01 + v0.09 (1%)
42.16
38.26
17.7
P st1 (1 %)
51.78
29.92
11.92
P st2 (1 %)
52.08
29.86
11.28
P st3 (1 %)
51.9
30.22
11.4
P st4 (1 %)
54
30.26
13.12
P st5 (1 %)
49.12
27.32
10.84
P st1 (5 %)
54.1
28.26
11.06
P st2 (5 %)
57.16
28.02
12.06
P st3 (5 %)
53.9
30.92
12.72
P st4 (5 %)
53.84
33.04
13.9
P st5 (5 %)
43.78
24.14
11.74
P St1 (10 %)
55.2
25.7
10.06
P St2 (10 %)
57.16
26.86
11
P St3 (10 %)
55.12
30.42
14.04
P St4 (10 %)
49.94
31.68
12.92
P St5 (10 %)
44.02
18.78
12.84
L=lightness, a=redness and greenness, b=yellowness and blueness, P=pink acrylic powder, v=vanilla,
A=amaranth, St1- 5= synthetic stain no.210–250.

Amaranth has been used for millennia to
color everything to the rouge painted
cheeks of South African women as it is red
dyes18, it used in dental field as additive to
the dental wax19. Vanilla uses are mainly
focused on uses in food industries, also it
one commonly used remedy that has
widely been reported to soothe toothaches
when pain killers20, and incorporated in the
mouth rinse21, but it's uses in dental field
are not widely. Amaranth and vanilla stain
are cheap and available in my country.
This is a recent study of these natural
stains (amaranth and vanilla) added to heat
cure acrylic resin denture base as coloring
agents and there is no similar previous
study.
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CONCLUSIONS
The results appeared that it can be using
the natural stain (vanilla 10% wt/wt and
amaranth 0.1% wt/wt) instead of the
synthetic VertexTM acrylic stain compared
in relation to patients that the color
difference were evaluated with(CIE
L*a*b*) system. The results appeared that
ΔE between tested values is ≤ 6.8 that is
matched clinically.
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Table 2. The Mean Values of Color Measuring of the Patient's Gingiva.
patients
Gender
Area
L
1
f
Region a
58.2
1
f
Region b
53.7
2
f
Region a
50.8
2
f
Region b
59.7
3
f
Region a
38.9
3
f
Region b
44.2
4
f
Region a
57.5
4
f
Region b
67.0
5
f
Region a
64.7
5
f
Region b
45.4
6
f
Region a
76.2
6
f
Region b
50.4
7
f
Region a
52.9
7
f
Region b
48.9
8
f
Region a
69.5
8
f
Region b
5.8
9
f
Region a
50.8
9
f
Region b
51.7
10
f
Region a
52.9
10
f
Region b
55.0
11
f
Region a
47.4
11
f
Region b
55.6
12
f
Region a
53.5
12
f
Region b
71.0
13
m
Region a
42.6
13
m
Region b
57.2
14
m
Region a
59.3
14
m
Region b
53.7
15
m
Region a
40.2
15
m
Region b
54.4
16
m
Region a
61.7
16
m
Region b
46.2
17
m
Region a
56.9
17
m
Region b
63.4
18
m
Region a
66.0
18
m
Region b
54.7
19
m
Region a
60.4
19
m
Region b
55.1
20
m
Region a
58.6
20
m
Region b
52.4
21
m
Region a
54.8
21
m
Region b
57.2
22
m
Region a
74.0
22
m
Region b
60.5
23
m
Region a
53.8
23
m
Region b
57.2
24
m
Region a
52.3
24
m
Region b
57.3
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a
19.5
28.0
27.2
27.6
26.7
25.1
16.5
10.6
10.2
29.1
3.0
26.7
19.0
23.2
7.2
19.8
17.1
17.6
16.3
19.5
25.2
16.2
24.1
12.9
36.0
14.8
16.7
25.8
33.7
22.7
16.0
31.6
17.1
15.5
12.1
22.4
15.2
15.2
16.3
26.5
19.1
15.2
6.6
16.6
22.4
17.3
20.7
18.2

b
25.6
27.0
21.6
26.9
25.3
29.6
25.6
28.3
25.9
19.3
25.8
15.2
23.8
13.6
50.1
28.4
25.3
36.3
21.8
31.9
21.7
38.5
28.0
31.6
20.2
27.2
23.5
24.8
17.8
24.7
28.7
21.3
28.4
29.6
31.2
24.2
35.5
35.5
25.9
22.4
28.8
27.2
34.9
28.2
30.4
36.8
25.5
29.6

L=degree of lightness, a=degree of redness and greenness, b=degree of yellowness and blueness, m=male,
f=female, region a= central incisor region, region b = lateral incisor region.
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Table 3. (ΔE) of the Samples that is ≤ 6.8.
Compared values

ΔE

13ma v P 9.9 + A 0.01 + v0.09 ( 1 % )
15ma v P A (0.1 %)
6fb v P V (10 %)
6fb v P st5 (1 %)
6fb v P st1 (1 %)
7fb v P st5 (1 %)
6fb v P St4 (10 %)
7fb v P st5 (5 %)
6fb v P st3 (5 %)

3.398706
3.42701
4.423076
4.586109
4.799083
4.96391
5.496399
5.527893
6.017375

6fb v P st3 (10 %)

6.120654

L=lightness, a=redness and greenness, b=yellowness and blueness. P=pink acrylic powder, v=vanilla,
A=amaranth, St 1- 5 = synthetic stain no.210-250, 1–15=patients.
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SUB ESCHAR INFILTERATION OF EPINIPHRINE IN EARLY EXCISION AND
SKIN GRAFTING TO DECREASE BLOOD LOSS IN BURN SURGERY
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ABSTRACT
Background and objectives One of the problems in primary tangential excision of bum wounds is bleeding. To
reduce bleeding, epinephrine solution used is composed of 1000 ml normal saline, with an added I ml 1/1000
aqueous epinephrine hydrochloride (1 mg epinephrine hydrochloride/1000 ml solution , 1:1000 000) has been
used to infiltrate the excision area as well as donor site .
As the amount of blood loss during the operation is not known precisely, subsequent calculation depending on
pre operative and post operative PCV readings, by using specific formula to calculate blood loss.
In 19 randomly selected patients, deep dermal and full-thickness burns covering 5-40% body surface were
included.
Mean blood loss was 72 ml per each percent debrided and covered with skin graft, ranging from 15.6 ml for
excision in the posterior trunk to 193 ml for excision of the upper limb with the hands involved.
The main advantages of this method are the reduction of blood loss, the prevention of uncontrollable profuse
bleeding and decrease post operative blood transfusion.

Duhok Med J 2012;6 Suppl 1: 95-101.
Keywords: Blood loss; Burns; Epinephrine; Skin grafting; Tangential excision; tumescent technique.
ne of the most effective therapies in
decreasing mortality from major
thermal injury has been the early excision
of the burn wound and its coverage 1.
Jackson and colleague pioneered excision
and grafting, beginning in 1954, with
burns of 3% total body surface area
(TBSA) gradually increasing up to burns
covering 30% TBSA2,3 .
Early Excision produces massive blood
loss' which often becomes a major
factor that limits the area of excision,
thus greatly influencing the survival
and the morbidity of burned patients 4 .
Many methods of reducing intra-operative
blood loss have been described: use of the
tourniquet for excision on the extremities,
application of a topical solution of
epinephrine hydrochloride, infusion of
I-desamino-8-D-arginine
vasopressin,
intravenous application of triglycyl-lysinevasopressin, early burn wound excision

O

(first 24 h post-burn) , electro coagulation
of the larger capillaries
and subeschar
infiltration of vasoconstrictors such as
ornithine 8 vasopressin (POR 8) or
epinephrine hydrochloride 4.
Subeschar infiltration with epinephrine
solution known as Tumescent technique ,
Tumescent is derived from the Latin
tumidus
meaning
swollen 5. The
‘tumescent technique’ utilizes subdermal
or subeschar injection of a dilute
epinephrine solution prior to debridement
and grafting 6 .
This technique is a method to limit the
blood loss associated with tangential
excision and auto grafting 7.
It has been described in the burn
literature and has recently gained
popularity with plastic surgeons by
limiting blood loss during suction
lipectomy 8.
Excision and grafting of the burn wound

* Assistant Professor in Plastic and reconstructive surgery.College of Medicine- University of Sulaimani
** Sulaimani hospital of burn, plastic and reconstructive surgery.
***Plastic surgeon, Sulaimani hospital of burn, plastic and reconstructive surgery.
Correspondence author: Ari Raheem Qader. Email: drzangana@yahoo.com.

95

SUB ESCHAR INFILTERATION OF EPINIPHRINE……

utilizing
this
approach,
although
frequently practiced , has not been
well documented with regard to safety
and efficacy 9.
Technical aspects of the procedure also vary
from center to center. We report our initial
experience with use of the ‘tumescent technique’ in burned patients with emphasis on
quantifying efficacy, the safety of the
procedure as well as intra-operative blood loss
resulting from tangential excision of burned
tissues. We also compare our study with other
studies.

METHODS
This study reviews the intra operative
blood loss In 19 randomly selected patients
from adult age group, whereas female
patients where 12(76.7%) and male
patients where 7 (23.3%) patients with
flame or scald burn injury with 5%-40%
Total Body Surface Area (TBSA) burned
who had at least one operation in Plastic
and Burn hospital in Sulaimani city
between Novembers 2009and December
2010.
Primary tangential excision (PTE) was
performed as soon as possible in a period
not exceeding 7 days after the admission
(Figure 1).

13

6

5

4

2

AnteriorTrunk posterior Trunk UpperLimb

LowerLimbs MoreThanOne
Anatomical Area

Figure 2. Anatomical areas involved in early
excision and skin grafting in relation to number
of burned patients

The technique of excision was preferably
tangential; all the operations were
performed utilizing the ‘tumescent
technique’ to minimize blood loss.
In all patient general anesthesia were used,
According to our strategy epinephrine is
injected beneath the burn eschar and the
donor site. The epinephrine solution used
is composed of 1000 ml normal saline,
with an added
1ml 1/1000 aqueous
epinephrine
hydrochloride
(1mg
epinephrine
hydrochloride/1000ml
solution, 1:1000 000).
Epinephrine solution was injected
manually to the donor and subeschar sites,
using syringes and needles.( Figures 3, 4,
5, 6, 7)

Day7
Day6
Day5
Figure 3. Third degree burn of leg.

Day4
Day3
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Figure 1.Number of surgical excision in relation
to post burn days.

The TBSA excised not more than 20% in
each session with different anatomical
areas involved (Figure 2).
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Figure 4. Methylene blue applied to burn area
before surgery.
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Blood loss intra operatively was estimated
by clinical estimation, recording pre –
operative Packed Cell Volume (PCV), and
first and second day post operative PCV.
RESULTS

Figure 5. Epinephrine injection to burn area
and donor site.

Total blood loss was determined by intra
operative estimation and subsequent
calculation depending on pre operative and
post operative P.C.V. readings, by using
this formula (10) to calculate blood loss:

Blood loss (ml) =
{(preoperative RBCV) + (TX
RBCV)} – (postoperative RBCV)
Post operative HCT × 0.01
Where:

Figure 6. Excision of burn area without
bleeding.

Preoperative RBCV (ml) = Body wt (kg)
× 80 (ml\kg) (preoperative PVC)
Postoperative RBCV (ml) =
Body wt (kg) X 80 (ml/kg) ×
[Postoperative Hct × (%) 0.01]
TX RBCV (ml) = Total mL whole blood
administered during surgery × 0.3
Mean blood loss for each 1 percent body
surface area debrided and covered was
71ml
The blood loss for each percent of body
surface area debrided according to
anatomical area as follows:
Ranging from 20.7 ml for excision of the
lower limbs to193 ml for excision of both
hands, with mean percent of total body
surface area debrided in each session 12.57
% body surface area, and mean duration of
operation 1 hour 39 min. (Table 1).

Figure 7. Blood less skin graft donor site.

The median volume of epinephrine
solution injected is about I ml per kg of
body weight per 1% debridement ,then
excision started after 10-15 minutes after
injection.
We used vital dye (methylene blue)
applied 12 hours before operation
in
order to differentiate between viable and
non viable tissue.

The mean of blood loss for excision each
one percent of the total body surface area
excised according to anatomical area as
follows:
Posterior trunk (31.05ml)
Lower limb (51.28 ml)
For anterior trunk (71.22ml)
For upper limb (135.08ml)
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For more than one anatomical area (except
the hand) involved in on session (90.52
ml.)
P. Value estimated using SPSS (Statistical
package foe social science) version 16 and

it was significant operative Packed Cell
Volume (PCV), and first and second day
post operative PCV.

Table 1. Percentage debrided in each session, duration of operations and blood loss according to
anatomical area excised in adult age group.

Case No.
Case No 1
Case No2
Case No3
Case No4
Case No5
Case No6
Case No7
Case No8
Case No9
Case No10
Case No11
Case No12
Case No13
Case No14
Case No15
Case No16
Case No17
Case No18
Case No19
Mean

Anatomical
area debrided
Anterior trunk, Arms
Anterior trunk
Lower limb
Anterior trunk , Arms
Lower limbs
Lower limb
Anterior trunk , upper
limbs
Lower limbs
Both hands and forearm
Posterior trunk, upper
limb
Anterior trunk
Lower limb
Upper limbs and one hand
Lower limbs
Lower limbs
Lower limb
Lower limb
Anterior trunk
Lower limb

105
120
90
105
60
75

Use of
methyline blue
for depth
estimation
Yes
Yes
Yes
Yes
Yes
Yes

20%

120

Yes

15 %
6%

90
110

Yes
Yes

14 %

105

Yes

9%
15 %
14 %
15 %
10 %
10 %
15 %
10 %
10 %
12.57 %

75
90
120
80
105
60
90
90
80
93
P.Value*
0.0001

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Percentage
debrided in
each
session
20 %
10 %
14 %
18%
4%
10 %

DISCUSSION
There are two problems in burn surgery:
estimation of burn depth before and during
the operation and estimation of blood loss
11
.
The early excision of burn wounds may
produce brisk, massive blood loss from the
excised area. The intra-operative bleeding
resulting from the excision of burned
tissues often limits the area to be excised,
with important effects on the morbidity
and mortality of critically ill patients with
thermal injuries 12.
After the excision of smaller burn wounds,
patients often need transfusions following
intra-operative blood loss 12.
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Duration of
Operation
In minutes

Blood
Loss
In ml
86
99.04
69.8
92.8
43.3
49.5
104.5
65.3
193
78.8
16
58.6
143
34.6
38.7
20.7
39.9
69.3
40
70.76
P.Value
0.0001

The reduction of intra-operative blood loss
following early excision of burn wounds
therefore lessens morbidity and mortality
in extensively burned patients. Also, in
patients with minor burn wounds,
transfusion may often be avoided 12 .
That’s why several techniques were used
to reduce intra operative blood loss
fallowing the early excision of the burn
wound. In Sulaimani Burn and plastic
Hospital adrenaline soaked gauze routinely
used, but in the present study epinephrine
solution was injected in the subeschar
level at the burned site and subcutaneous
level in the donor site in all body areas ,
and at any age group, except for those
patient with history of cardio vascular
diseases.

Duhok Medical Journal

Although subcutaneous infiltration of
epinephrine to reduce blood loss which
often limits tangential excision of major
burn wounds has been earlier described,
and is known to be utilized by several burn
centers. There is relatively little
quantitative data on its efficacy and safety
in the burn literature 13 .
Prior studies by Vincent et al. have shown
that saline infusion alone or the so called
‘Pitkin Technique’ is safe but does not
significantly reduce the blood loss
associated with donor site harvest 5.
Tumescent technique during the tangential
excision and skin grafting of burn wounds

Volume 6, Supplement 1, 2012

can be utilized essentially on any part of
the body.
After the injection of epinephrine solution,
vasoconstriction become evident after
few minutes, consequently bleeding after
tangential excision of the burned tissue ,
which was carried out after ten minutes,
and bleeding from donor site was
significantly low by visual estimation
(Figures 5,6) and
by subsequent
calculations.
These results compared to results of other
studies (they did not use methylene blue) 14
(Table 2).

Table 2. Mean blood loss per each percent body surface area excised and covered in Sulaimani Burn &
Plastic hospital compares to other studies results
Mean blood loss
Sulaimani Burn & Plastic Hospital study
71 mL per one percent body surface area excised
and covered
Early excision and skin graft without the use of 211 mL per one percent body surface area excised
adrenaline
and covered
Early excision and skin graft utilizing tumescent 123 mL per one percent body surface area excised
technique
and covered.

It is important to mention that with the use
of adrenaline infiltration it is difficult to
assess the adequacy of the depth of
tangential excision due to change in the
appearance of the burn wound due to
vasoconstriction effect where the tissue
look similar to those under tourniquet 12 .
In Sulaimani Burn & Plastic Hospital we
use vital dye (methylene blue) 12 hours
before the operation time which stain the
necrotic tissue with blue color in order to
assess burn depth and to excise full
thickness injuries down to healthy tissue
and this result in less time required for
excision, and the excision of the dead
tissue become easier and more precise.
This resulted in less blood loss compared
to other studies that depend tumescent
technique without the use of methylene
blue.
The other benefit of Infiltration that it can
be used in areas where tourniquet is not
possible to use, and for the donor sites is
that simplifies the harvest of traditionally
difficult areas such as the abdomen, scalp

and allows the surgeon to take thinner
grafts from conventional areas such as the
thigh.
No adverse effects of the tumescent
technique were encountered. There was no
evidence of significant rebleeding as the
epinephrine was metabolized, either in
the operating room or later beneath grafts
(Figures 7,8).
Although it is not quantitated, there was
no subjective delay in the healing of donor
sites or impairment of graft take.
Cardiovascular effects of the epinephrine
were was too small to recognize during a
single case. No arrhythmias were
encountered.
CONCLUSIONS


The subeschar infiltration of
epinephrine solution is a simple
and effective aid in primary
tangential excision which controls
profuse
capillary
bleeding
99

SUB ESCHAR INFILTERATION OF EPINIPHRINE……








significantly and decrease the
requirement for post operative
transfusion in minor burns.
It is very easy to learn and can be
used even by surgical residents
with limited surgical experience
specially if used in conjunction
with methylene blue to assess the
depth of the burn wound .
Not need expensive equipment in
order to be infiltrated.
4-The use of adrenaline solution in
extensive burns is associated with
no
or
minimal
transitory
cardiovascular complications.
Infiltration
of
donor
sites
simplifies
the
harvest
of
traditionally difficult areas such as
the
abdomen,
scalp,
and
conventional areas such as the
thigh.

6-

7-

8910-

11-
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A RANDOMIZED COMPARISON OF INTRAVAGINAL MISOPROSTOL FOR
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ABSTRACT
Background: Induction of labor for prolonged pregnancy is one of the commonest interventions in obstetrics.It
is applied to 25% of pregnant women.
Objective: To compare elective induction of labor by intra vaginal misoprostol with expectant management
(serial antenatal monitoring) in women at 41weeks and more.
Subjects and methods: This study involved 120 pregnant women with uncomplicated pregnancies, at
gestational age of 41 weeks and more. The women were randomly assigned to undergo induction of labor by the
intra-vaginal application of (50 microgram) misoprostol or to have serial antenatal monitoring, and waiting for
spontaneous labor unless there was evidence of fetal or maternal compromise. The outcomes parameters were,
maternal complication, mode of delivery, number of emergency cesarean sections performed for abnormal fetal
heart rate, rate of neonatal morbidity and maternal satisfaction.
Results: The two groups were comparable in their maternal age, gestational age in weeks and number of
pregnancies. There were lower rates in cesarean section 16.66 %versus53.44% , meconium stained
liquor19.99%versus50% , APGAR Score < 7 in 5 minutes , neonatal intensive care unit admission
3.33%versus16%and rate of emergency cesarean section performed for fetal heart rate abnormalities
3.3%versus38.33% in induced versus the conservative group with higher rate of maternal satisfaction in induced
group.
Conclusions: Induction of labor with misoprostol in post term pregnancy decreases maternal and neonatal
morbidity compared to expectant management.

Duhok Med J 2012;6 Suppl 1:102-110.
Key words: misoprostol, post-term pregnancy, induction of labor, antenatal fetal monitoring.
rolonged pregnancy is defined as a
pregnancy that extends to 42weeks
and beyond 1. The reported frequency of
post term pregnancy is approximately 5-10
percent in all pregnancies 2.
Studies have shown that a reduction in the
number of pregnancies considered to be
post-term is established when early
ultrasound dating is performed 2 .
Antenatal surveillance with fetal kick
counts, non stress testing, amniotic fluid
index measurement, and biophysical
profiles is used, although no data show that
monitoring improves outcomes 2,3 .
Studies show a reduction in the rate of
cesarean sections and possibly in neonatal
mortality with a policy of routine labor
induction at 41 weeks gestation1,2 .
When post-term pregnancy exists the

P

cause is usually unknown, but primiparity,
previous post-term pregnancy and male
gender are the most common identified
risk factor for prolonged pregnancy3,4
.Rarely it may be associated with sulfatase
deficiency or fetal anencephaly 4. Other
most common cause of post-term
pregnancy is inaccurate dating of
gestational age which is more likely in
women with irregular menses, those who
seek prenatal care late in pregnancy and
those with delayed ovulation (e.g. women
who use oral contraceptive pills) 4 , or
those who do not remember their LMP 5 .
There is an increased risk of fetal distress,
low umbilical artery PH level at delivery,
low 5 minute apgar scores and dysmaturity
syndrome associated morbidity in post
term birth6,7 . The risk of meconium
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aspiration, asphyxia, bone fracture,
peripheral nerve injury, pneumonia and
septicaemia
are
also
increased7,8.
Umbilical artery compression from
oligohydraminios,
cephalopelvic
disproportion, macrosomia and its
complication which include prolonged
labor, shoulder dystocia with the resultant
increased risks of orthopedic and
neurologic injury are also reported
complications in prolonged pregnancy9,10
Oxytocin is the drug of choice for labor
induction when cervix is favorable11 . In a
patient whose cervix is unfavorable, the
use of prostaglandin analogs for cervical
ripening markedly enhances the success of
induction 11 .
The aim of this study is to compare
elective induction of labor by intra vaginal
misoprostol with expectant management
(serial antenatal monitoring) in women at
41weeks and more to find which method is
superior to improve fetal and maternal
outcomes.
METHODS
This study was conducted as randomized
trial, in maternity teaching hospital in Erbil
city, Kurdistan region, Iraq. Study
population included 120 pregnant women
at 41 weeks or more of their gestation
during period between first of November
2009 till first of April 2010.
Inclusion criteria: Intrauterine gestation as
calculated from last menstrual period date
confirmed by an ultrasound examination
prior to 20 weeks to be 41weeks and
more,single
fetus
with
cephalic
presentation with no history of prelabor
rupture of membranes, no uterine
contraction,Bishop score <6.
Exclusion
criteria:
Women
with
anomalous fetus,diabetes and other
medical diseases (heart disease, pulmonary
disease and etc),history of previous
caesarean section or any type of uterine
scar,history or evidence of disorders that
represent contraindications to the use of
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misoprostol (e.g.: severe pulmonary
disease, congenital or acquired heart
diseases),
prelabor
rupture
of
membrane,non-reactive non stress test,
patient with established labor and or
(bishop score>6),known hypersensitivity
to drugs, febrile condition, genital
hemorrhage, twin pregnancy and patients
refusal to participate in the study.
Demographic characteristics of each
patient were assessed including gestational
age, number of pregnancies, and history of
previous post term pregnancy. Ultrasound
scans for assessment of amniotic fluid
volume (oligohydraminios was defined as
amniotic fluid index less than 5cm or
single deepest pocket less than 2cm), and
clinical vaginal examinations to assess the
cervix were also done.
Lastly biophysical profile was performed
for each patient. The consent of the
patients was taken for their enrollment in
the study and was randomly selected for
the type of treatment they received.
First group of the patients (groupA) were
allocated
to
induction
of
labor
(n=60women). They received an initial
dose of 50 microgram of misoprostol
placed intra vaginally in the posterior
vaginal fornix, the dose was repeated
every 6 hourly up to 4 doses , until the
patient developed adequate uterine
contraction, when patients developed
established contraction pattern of>3
contractions in 10 minute misoprostol was
stopped. Artificial rupture of membrane
was performed for all patients when the
fetal head was well applied to cervix and
there was equal and more than 4cm
dilatation. Continues external electronic
fetal heart rate monitoring was used
routinely. Patient in the active phase of
labor (at least 4 cm dilatation), who
subsequently had arrest of dilatation
despite of adequate uterine contractions
(no change in cervical dilatation >2 hour),
received oxytocin augmentation.
If the cervix was still unfavorable, (bishop
score <6, cervical dilatation <4 cm) after 4
doses of misoprostol, the procedure was
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considered unsuccessful. In these cases the
decision for further management was done
either by augmentation with oxytocin or by
abdominal delivery.
Second group of patients(groupB)
underwent serial antenatal monitoring
(fetal kicks, cardiotocography and
assessment of amniotic fluid volume)
every third day until spontaneous labor
.When there was evidence of fetal or
maternal compromise, labor was induced
or cesarean section was performed.
The outcome parameter were the mode of
delivery, maternal satisfaction, oxytocin
use and post partum hemorrhage .Neonatal
morbidity (meconium stain liquor,APGAR
Score<7 in 5minute ,neonatal care unite
admission, emergency cesarean section
performed for abnormal fetal heart rate.)
were assessed in both groups. Sex of fetus
and birth weight were recorded
.Supplementary medical information was
obtained from the routine pediatric
examination, and if admitted, from
neonatal intensive care unit.
Ethical consideration: The verbal consent
was taken from all the enrolled patients, all
of them informed about the purpose and
the procedure of the study. Permission
from seniors on call who were managing
the patients that included in the study.
Statistical analysis: The data was entered
into computer using Microsoft excel
version. Statistical package for social
sciences (SPSSversion 16.0) was use for

data analysis.Chi square test of association
was used to compare proportions and
frequencies.T –test was used to associate
the difference between 2 means of
variables.P –value of less than 0.05 was
considered statistically significant.
RESULTS
Demographic characteristics of both
groups were compared regarding maternal
age, gravidity, parity and past history of
post term pregnancy.
The mean maternal age for the induction
group was (29.72±4.3) and the mean
maternal age for the conservative group
was (26.95±5.4). There was no statistical
significance in maternal age between the
two groups (p-value=0.482).
Twenty nine patients (48.33%) in the
induction group were primigravida and 31
patients (51.66%) were multigravida
compared with 26 primigravid patients
(43.33%) and 34 multigravid patients
(56.66%) in the conservative group.
Among the induction group, 10 patients
(16.6%) had previous history of post term
pregnancy compared with 16 patients
(26%) who had previous history of post
term pregnancy in monitoring group. A
statistically significant difference did not
exist between the two groups (p-value=
0.184) as shown in( Table 1).

Table 1 Comparison of demographic characteristic between induction group and conservative group.
Induction
Conservative N=60
P. value
No.
Variables
N =60
1
Age (years)*
29.72±4.3
26.95±5.4
0.482
2
Primi gravid
29 (48. 33%)
26 (43.33%)
0.120
3
Multigravida
31 (51. 66%)
34 (56.66%)
0.05
4
Previous post term
10 (16%)
16 (26%)
0.000
* Results are expressed as mean ±standard deviation P value of less than 0.05 is of statistical significance.

Twenty five patients (41.66%) needed
oxytocin augmentation in the induction
group compared to 34 patients (56.7%) in
the conservative group with (p -value =
0.103), which is statistically not significant
as shown in( Table 2).
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Sixteen patients achieved ripening of the
cervix and started labor after a single dose
of misoprostol, a further 30 required a
second dose. Ten patients received three
doses and four patients received four
doses.
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(Table 2) shows maternal outcomes in both
groups: Fifty patients (83.33%) were
delivered by vaginal and 10 patients
(16.66%) by cesarean section in the
induction group while 28 patients
(46.66%) were delivered vaginally and 32
patients by cesarean section in the
conservative group with a p value of
0.000, which is statistically significant.
With regards to the frequency of
development of post partum hemorrhage,
two patients (3.33%) in the induction
group developed postpartum hemorrhage

and three patients (5%) in the monitoring
group with a p value of 0.64, which is
statistically not significant.
Table 2 shows that 54 patients (90%) in
the induction group were satisfied with
their management, compared with 35
patients (58.33%) in the conservative
group with a statistically significant p
value of 0.000.
Regarding indication of cesarean section
among the induction group, in five cases
(8.33%),

Table 2 Comparison of oxytocin augmentation between induction group and conservative group.
Maternal outcomes
Induction
Conservative
P. value
No
No. and %
No. and %
60 (100%)
60 (100%)
Oxytocin used
25 (41.66)
34 (56.7)
0.103
1
2
A
B
3

Oxytocin not used
Mode of delivery
Vaginal delivery
Cesarean section delivery
Maternal satisfaction
Yes
No

35 (58.33)

26 (43.3)

0.103

50 (83.33)
10 (16.66)

28 (46.66)
32 (53.33)

0.00
0.00

54 (90)
6 (10)

35 (58.33)
25 (41.66)

0.00
0.00

3 (5)

0.64

4
Post partum hemorrhage
2 (3.33)
* P value of less than 0.05 is of statistical significance.

cesarean section was conducted due to
failure of induction, in two cases (3.33%),
due to intra partum fetal distress and in
three cases (5%), due to prolonged second
stage of labor. In comparison, the
conservative group had seven cases
(11.66%) in which cesarean section was
done due to failure of progress of labor, in

23 cases (38.33%), due to intra partum
fetal distress and in two cases (3.33%), due
to prolonged second stage with a
statistically significant p value of 0.000 as
shown in (Table 3).

Table 3 Comparison of indication of cesarean between induction and conservative groups.
Induction
Conservative
No.
Parameter
No. and %
No. and %
60 (100%)
60 (100%)
1
Failure of progress of labor
5(8.3%)
7(11.6%)
2
Fetal distress
2(3.6%)
23(38.3%)
3
Prolonged second stage of labor
3(5%)
2(3.6%)
*P value of less than 0.05 is of statistical significance.

(Table 4) shows fetal outcome in both
groups:
The study’s results showed that in the
induction group 48 patients (80%) had
clear liquor, 10 cases (16.66%) had thin

P. value
0.062
0.000
0.114

meconium stain liquor and two cases
(3.33%) thick meconium stain liquor,
while in the conservative group 30 cases
(50%) had clear liquor,18 cases (30%) had
thin meconium stain liquor, and 12 cases
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(20%) had thick meconium with a p value
of 0.000, which is statistically significant.
APGAR score less than seven at five
minutes was noticed in three newborns
(5%) in induction group, and 10 newborns
(16.7%) in the conservative group with a p
value of 0.015, which is statistically
significant.
It had been found that two newborns
(3.33%) in the induction group admitted to
the neonatal care unit while 16 newborns

(26%) in the conservative group admitted
to neonatal care unit with a p value of
0.000, which was statistically significant.
In regards to the emergency cesarean
section performed for fetal distress, two
cases (3.3%) in the induction group
compared with 23 cases (38.33%) in the
conservative group underwent emergency
cesarean section for suspected fetal
distress with a p value of 0.000, which is
statistically significant.

Table 4 .comparison of fetal outcomes between induction group and conservative group.
Induction
Conservative
No.
Parameter
No. and %
No. and %
60 (100%)
60 (100%)
Meconium stain liquor
1

P. value

Thin meconium

10 (16.6)

18 (30)

Thick meconium

2 (3.33)

12 (20)

Apgar score
<7 at 5 minutes

3 (5)

10 (16.7)

0.015

3

Admition in to NCU

2 (3.33)

16 (26)

0.000

4

Weight

3.6±0.44

3.6±0.36

0.438

5

Emergency c/s for fetal distress

2 (3.3)

23 (38.33)

0.000

6

Sex of infant
Female

26 (43.33)

34 (56.66)

0.144

Male

34 (56.66)

26 (43.33)

2

0.000

* P value of less than 0.05 is of statistical
significance

DISCUSSION
Prolonged pregnancy is recognized as a
high-risk problem faced by obstetricians.
Perinatal morbidity and mortality have
increased significantly and, for that reason,
most obstetric units offer routine induction
of labor between 41 and 42 weeks of
gestation to minimize the adverse perinatal
risks. Debate continues regarding whether
the policy of routine induction of labor is
justified, particularly with an unfavorable
cervix 12,13.
Regarding the rate of cesarean section, the
result of the current study resembles the
findings of the Canadian multicenter post
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term pregnancy trial group by Hannah ME
et al 5 . The researchers randomized 3407
women with uncomplicated pregnancies at
41 weeks gestation or longer to the
induction
of
labor
or
expectant
management. Induction resulted in lower
cesarean rate (21.2% versus 24% p=0.03).
The results of this study are also
comparable to a systemic review with
Meta analysis done by Sanches-Ramos L
et al 14, which showed lower cesarean
sections rate in those who underwent labor
induction (20.1% versus 22%).
The study done by Gelison O et al15 also
showed a decreased rate of cesarean
`section in the induction group (19.3%
versus 22% with p=0.04).
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However, this study’s findings differ from
the results of a randomized control trial
done by Heimstad R et al7 that included
504 women, who were randomly assigned
with 254 in each group in their 289 days of
pregnancy. They found no difference in
the rate of cesarean section between the
induction group and the conservative
group (28 compared with 33, p=0.50).The
lack of a difference in the cesarean rate of
this study may be due to a lower
prevalence of cesarean delivery in Norway
(11-13%) than that described in the
Canadian multicenter post term pregnancy
trial (21-25%). Moreover, in our hospital
the rate of caesarean delivery may be
higher due to shortage of fetal blood
sampling and advanced fetal monitoring
techniques.
The history of previous post term
pregnancy in the women included in this
study is shown in (Table 1). These findings
were supported by Nakling J et al’s 8
study which reported 9.7% in a total of
130 cases of women who had a history of
one or more post term pregnancies.
The rate of post partum hemorrhage, as
shown in (Table 2), differed from the rate
found in Duff C et al’s 16 study. The mean
blood loss in the induced group was
greater by 24 ml which was a statistically
significant difference. This difference may
be due to the fact that it was an estimated
blood loss rather than a measured blood
loss.
Oxytocin use for augmentation of labor, as
shown in (Table 2), disagreed with the
studies done by Duff C et al 16 and Jeferson
H et al 17, which found significant oxytocin
augmentation in induction group.
The higher level of maternal satisfaction
found in the induction group, as displayed
in (Table 2), was consistent with the study
conducted by Carrie Morantz et al 18 . This
may be due to the higher rate of cesarean
section, hospital visit for fetal monitoring
and higher rate of fetal morbidity in the
conservative group.
There was a higher rate of maternal
satisfaction among the induction group.
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There was a statistically significant
difference between the induction group
and the conservative group regarding fetal
distress. In support of this, the studies
conducted
by
British
Columbia
6
Reproductive Care Program and Bradley
A et al 19 found similar results.
Regarding meconium staining liquor, as
shown in ( Table 4), there was a
statistically significant difference between
the two groups, which was comparable
with the results of the studies performed
by Sanches-Ramos L et al14, Crowley
P(20), Gelison O et al15 , Cuervo LG et al21
and Bradley A et al19 .
Regarding the APGAR score, as shown in
(Table 4); it is similar to the findings of
studies done by Nackling et al8, SanchesRamos L et al14 and Duff C et al16).
In relation to the neonatal admission to
NCU that is shown in (Table 4); it is
comparable to the studies conducted by
Hannah ME et al 5, Gulmezoglu AM et al22
Sanchez-Ramos L et al14 .
The effect of post term pregnancy on fetal
weight was inconsistent with the result of
the study done by British Columbia
Reproductive Care Program 6 .
Regarding the effect of sex of fetus on post
term pregnancy in this study, the results
disagreed with the findings of both Hovi
Mo et al.’s 23 and Crowley P’s 5 studies,
which showed that large proportions of
fetuses were male in post term pregnancy.
The rate of emergency cesareanz section
done for abnormal CTG as displayed in
(Table 4) was in agreement with the study
done by Sanches-Ramos L et al 14 .
CONCLUSION
Induction of labor with misoprostol in post
term pregnancy decreases maternal and
neonatal
morbidity
compared
to
conservative management. The rate of post
partum
hemorrhage
and
oxytocin
augmentation was similar in both groups.
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ABSTRACT
Toxoplasma gondii infections can cause serious complications in pregnant women, leading to miscarriage,
stillbirth, and birth defects. Diagnosis of T. gondii by Polymerase chain reaction (PCR) in human placenta of
aborted fetus targeted B1 gene has been conducted. In this study, a total of 79 blood samples and the placentas
of aborted fetus were collected from woman who had abortion, at the Maternity Hospital of Erbil city, Kurdistan
region, northern of Iraq. The blood samples were examined by using a latex agglutination test (LAT). QIAamp
DNA Mini Kit method was used for genomic DNA extraction from placenta. Polymerase chain reaction was
applied on all samples and 115 bp fragment of B1 gene amplified. Polymerase chain reaction products were run
in 2.5% agarose gel and visualized by UV light after ethidium bromide staining. Out of 79 serum samples, 75
(95%) cases were positive for anti T. gondii antibodies by LAT. From 79 placenta samples, nine (11.38%) were
positive by PCR. Seroprevalence of T. gondii infection was very high among women who had abortion and a
strong relation was observed between toxoplasmosis and abortion using PCR method.

Duhok Med J 2012;6 Suppl 1:111-116.
Key words: Toxoplasma gondii, Placenta, B1 gene, PCR, Abortion.
oxoplasma gondii infects warmblooded
vertebrates,
including
human. The parasite is distributed widely
in the human population, and is estimated
to affect more than a billion individuals
worldwide 1. Human infections are
primarily caused by ingesting uncooked
meat containing infective stages of T.
gondii or by ingesting food or water
contaminated with sporulated oocysts shed
in the faeces of infected cats 2. Infection
acquired during pregnancy may cause
severe damage to the fetus. Most primary
infections in adults are asymptomatic but
in some patients lymphadenophathy or
ocular toxoplasmosis can occur. In
immunocompromised
patients,
reactivation of latent infection can cause
life-threatening encephalitis 3. Congenital
toxoplasmosis may cause abortion,
neonatal death or fetal abnormalities 4.
The laboratory diagnosis relies till now

T

upon serology, this may be unreliable in
those who are immunodeficient, as in the
fetus isolation of the parasite by animal
inoculation or cell culture, which is time
consuming, demonstration of the parasite
genome by PCR technique, a promising
method due to its reported good sensitivity
and high specificity 5,6 For this purpose
PCR with placental tissues, has been
proved of value 7. The PCR targets
described for T. gondii, the 35-copy
number B1 gene is the most widely used 8.
The aim of this study was to investigate
the occurrence of toxoplasmosis in aborted
fetus in Erbil city by using PCR and Latex
agglutination test (LAT).
METHODS
In 2009, a total of 79 blood samples and
the placentas of aborted fetus were
collected from woman who had abortion,
from Minor Surgery Unit at the Maternity
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Hospital in Erbil city, Kurdistan region,
North of Iraq. Mother age, fetus age and
number of abortion were recorded.
Serological test
Detection of anti T. gondii antibodies in
blood of mother by Latex agglutination
test (LAT) has been used for diagnoses
(Biokit, S.A) according to manufacturer’s
instruction.
Placenta preparation
Fresh placenta was homogenized in
saline in a mortar (4000 rpm for 1 minute).
The homogenate from each placenta was
filtered through 2 layers of gauze. The
filtrate was centrifuged at 3000 rpm for 10
minutes. The supernatant was discarded
and the pellet kept. The pellet was
suspended in 0.5 ml sterile phosphate
buffered saline (PBS) stored at -20 ºC for
genomic DNA extraction (Bretagne et al.,
993).
DNA extraction
Genomic DNA was extracted from
placental tissues using the tissue protocol
(Qiagen) according to the manufacturer’s
instructions. DNA was eluted in 100 µl
elution buffer.

PCR amplification
The optimized PCR conditions were
based according to Bretagne et al 9 and
Chabbert et al. 10 with some modifications
: 1X buffer (10 mM Tris-HCl pH 8.8 at 25
°C), 50 mM KCl, 0.08% Nonidet P40), 0.6
mg bovine serum albumin (BSA), dNTPs
at a concentration of 200 µM each, 2 mM
MgCl2, 20 pmol of both primers (forward
and reverse primer), and 1 U of Taq DNA
polymerase, for a total volume of 50 µl
and 5 µl of template DNA. The reaction
mixtures were cycled in a thermal cycler
(PxE Thermo) by using the following
condition: denatured 3 minutes at 94 °C,
followed by 40 cycles of 30 seconds at 94
°C ; 30 seconds at 59 °C; 30 seconds at 72
°C and finally extended 10 minutes at 72
°C.
Deoxyribonucleic acid extract of
cultured T. gondii (Genekam) was used as
positive control (PC). Placentas of
seronegative mothers were used as a
negative control sample (NCS). Also,
ddH2O was used as a negative control
(NC). The PCR products were visualized
under UV light after electrophoresis in a
2.5% agarose gel on 70V for 30min.
according to Sambrook and Russell 11. All
gels presenting band of the expected size
(115 bp) were subjected to positive
sample. If there is no band on gels, it was
considered as a negative sample.

Target and primers
RESULTS
The target gene for amplification was
the 35 fold repetitive B1 gene of T. gondii.
B1
primers
(B1F;
AACGGGCGAGTAGCACCTGAGGAG
A
and
B1R;
TGGGTCTACGTCGATGGCATGACAA
C) were synthesized at CyberGene,
established by Bretagne et al3 . The
complete sequence of B1 gene is 2214 bp
and the accession number in Gene Bank is
AF179871. In the present study, the
expected fragment size of PCR product
was 115 bp.
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Latex Agglutination Test
Out of 79 serum samples of women
who had abortion in Erbil city, 75 (95%)
cases were positive for anti T. gondii
antibodies and 4 (5%) cases were negative.
(Table 1) shows the occurrence of anti T.
gondii antibodies titers in the seropositive
samples. The high titer was 1:320IU with
seropositively of 65.3%, and the low titer
was in 1:20 with seropositively of 1.3%.
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Table 1. The occurrence of anti T. gondii antibodies titers in the seropositive samples.
Titers / IU

1:10

1:20

1:40

1:80

1:160

1:320

No. (%)

2 (2.6%)

1 (1.3%)

4 (5.3%)

3 (4%)

16 (21.3%)

49 (65.3%)

Placenta samples
T. gondii DNA were successfully
amplified from nine placenta samples
which constitute 11.39% of 79 samples
Table 2. Positive placenta samples for T. gondii by PCR.
No. Mother age\year
Fetus age\week
1
32
6
2
30
12
3
35
8
4
30
9
5
29
6
6
25
14
7
37
10
8
37
5
9
35
8

Figure 1. PCR results of placentas. Detection of
amplified
products
after
2.5%
gel
electrophoresis and ethidium bromide staining,
~115 bp fragment corresponds to T. gondii
amplified DNA. Lane M, 100 bp marker DNA;
lane NC, Negative control; lane NCS, Negative
control sample; lane PC, Positive control; lanes
3, 18, and 27 assayed placenta samples.

DISCUSSION
The detection of T. gondii DNA by
PCR amplification has some advantages
over conventional diagnostic methods.

(Table 2 and Figure 1). While there was no
amplification of T. gondii DNA from other
70 samples which correspond 88.6%.

Abortion times
First
First
Second
Fourth
First
First
First
First
First

Antibody titer/IU
1:320
1:320
1:320
1:320
1:320
1:320
1:320
1:320
1:320

Molecular tests that could detect the
presence of parasites would be extreme
application. A positive serological result is
only indicative of infection, whereas direct
detection of T. gondii in placenta or other
clinical samples categorically confirms the
parasite presence leading to the diagnosis
of primary, reactivated or chronic
toxoplasmosis 12
The results of the present study showed
that the seroprevalence of anti T. gondii
antibody in mother of aborted fetus in
Erbil city were very high (95%) by using
LAT. But in the previous studies
conducted in Erbil city it was low. Studies
such as Bakir 11 found 71.5%, Akreyi 14
recorded 84% and Hamad 15 reported
54.4% by using LAT. In general, Rey and
Ramalho 16 mentioned that seroprevalence
of anti T. gondii antibody in different
regions in the world is ranged between 15100%.
The
difference
in
the
seroprevalence of toxoplasmosis in
different studies may be due to the
difference in the serological tests and or
the sample size as well as the condition of
each setting area.
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Despite the introduction of molecular
techniques, the diagnosis of congenital
toxoplasmosis poses distinct problems.
Prenatal diagnosis by PCR amplification
performed on amniotic fluid is a possibility
when the mother experiences symptomatic
toxoplasmosis
during
pregnancy.
Diagnosis in the antenatal period is
advantageous, giving an opportunity to
introduce early treatment 17.
Successful identification of T. gondii B1
gene was observed in 9 placenta samples
(11.39%) out of 79 cases, suggesting acute
T. gondii infection with risk transmission
to fetus and subsequent caused abortion.
In the present study PCR technique was
used for detection of T. gondii DNA in the
placenta. The method, based on the 35-fold
repeated B1 gene, is sensitive [it allows to
detect as few as 0.1 pg parasite DNA
(about one parasite) in the presence of
human genomic DNA] and specific. The
B1 gene is apparently repeated 70 fold in
the T. gondii genome by QC-PCR 18 . This
copy number is slightly different from the
previously reported one (35 fold) 8 .
The incidence of toxoplasmosis results
from exposure to different factors for
example, in Erbil city, high prevalence of
toxoplasmosis were recorded because of
wrong diagnosis, the deficient of health
conscious, inadequate of enough treatment,
little epidemiological information and
asymptomatic of the disease. The present
results may be explained by the high
exposure chances of population to the
parasite throughout their life, absence of
personal hygiene, food habits, low
socioeconomic status and the close contact
with oocyst in feces of infected cats which
contaminate soils. T. gondii infection was
positively associated with eating raw meat
in pregnant women 2. The cooking
temperature of meat is an important issue
in the infection of T. gondii. Thorough
cooking it is always preferred in Erbil city,
Iraq.
Because of lack of molecular diagnose in
Iraq, there is a little knowledge about the
rate of infection with T. gondii,
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maternofetal transmission and abortion
caused by toxoplasmosis. It is important
when seroconversion happens to pregnant
women, T. gondii detect in amniotic fluid
by PCR. This technology should be
restricted to specialized centers 19. Because
parents request termination of pregnancy
after a positive prenatal diagnosis, it seems
advisable not to depend solely on the PCR
technology for such decisions.
In conclusion, seroprevalence of T. gondii
infection was very high among women
who had abortion and a strong relation was
observed between toxoplasmosis and
abortion using PCR technology among
patients in Erbil city, Iraq.
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ABSTRACT
Background: Acute leukemia is a malignant hematologic disorder characterized by a proliferation of immature
WBC that infiltrates the BM, peripheral blood, and other organs. Home care is the fastest growing component of
the health care, and caregivers provide and construct important emotional and physical care for a person with
cancer.
Objectives: To improve knowledge and practice of caregivers having adolescent leukemic patients.
Methods: A quasi experimental study was carried out in Nanakali Hospital for Blood Disease / Erbil city from
the period of 1st Nov. 2010 to 1st Nov. 2011 . Seventy caregivers were participated in the study (35 controls and
35 study group).
Results: Most of the caregivers were mothers, their mean age was (41.7±9.176 and 40 ± 8.15) years old, the
highest percentage were illiterate, coming from rural areas, living with low socioeconomic status (SES), the
mean age of adolescent leukemic patients were (14.94 ± 2.950, 14.83±3.535) years old, most of the adolescent
leukemic were males, and having type Acute lymphocytic leukemia (ALL) , in the control and study groups
respectively. The result indicates that there are highly significant differences between pre-test and post-tests (1
and 2) related to caregivers’ knowledge and practices at p-value (.001, 028, 003 and .012) in the study groups
respectively.
Conclusion: The study reveals to improving the knowledge and practices of caregivers having adolescent
leukemic patient related to study groups after implementation of health educational program.

Duhok Med J 2012;6 Suppl 1:117-126.
Key words: knowledge, Practices, Caregivers, Leukemic Adolescent.
cute
leukemia
results
from
uncontrolled
proliferation
of
immature lymphocytes; it is responsible
for at least one third of deaths in children
and teenagers1 . Approximately 3,600
children were diagnosed with acute
leukemia in the United States in 2000 2.
Depending on statistics obtained from
Nanakali Hospital for blood diseases
(2011), more 3900 cancer patients have
been diagnosed and the age of one third of
the patients has been less 20 years 3 .
Adolescents with acute leukemia represent
a major challenge to healthcare
professionals they have a serious illness.

A

This period of life is an important period
of growth and development that involves
significant psychological, social, and
maturational adjustments as adolescents
move toward adulthood 4,5.
Most adolescents experience unpleasant
physical side-effects, behavioral and
emotional problems and the risk of late
effects including reduced linear growth,
compromised endocrine sensory functions,
and damage to the cardiac and
reproductive system6 .
At home a caregiver is the main provider
of physical and emotional support for the
patient. Caregivers are mostly the patient's
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spouse, partner or closest relatives,
although care giving may lead to physical
and psychological symptoms such as
depression, anxious. Females are more
tuned to the caring function at home 7.
More than half of all women will provide
care for an ill or disabled person at some
point in their lives and most of the
caregivers are children's mothers 8 .
Caregivers
provide
and
construct
important emotional and physical care for
a person with cancer 9 . The home care is
a good choice for many children who have
cancer. Home caregivers can provide
drugs, pain killer, equipment such as
hospital beds or wheelchairs, proper
nutrition, physical therapy, and many
complicated nursing and medical care
procedures 10 . Nurses should understand
the stress of the parents. In addition, they
should make relationships and provide
psychosocial support to these parents so
that they can establish their situation and
take good care of their children and
improve their quality of life (QoL) 11 .
Health education is primarily at
preventative level and aims to increase
knowledge thus enabling informed choice
in addressing issues that affect health and
well-being(12) . Survivorship educational
programs may empower childhood cancer
survivors towards healthier behaviors and
lifestyles as well as regular participation in
treatment care, which, in turn, may prevent
or reduce risks of late, effects 11 .
METHODS
This
is
a
quasi-experimental
(Quantitative) study, carried out in
Nanakali Hospital for Blood Diseases,
from the period 1st of Oct. / 2010 to 10th
of Oct. / 2011. Official permission was
obtained from Erbil Health Directorate and
Nanakali Hospital for Blood Diseases.
Data collection is done by the researcher,
who kept the confidentiality and
anonymity of the data. The purpose of the
study was explained to all participants; a
118

verbal agreement was obtained from
participants in the study. A non-probability
(purposive) sample of (70) of caregivers
was prepared. Thirty five (35) as a study
group and another (35) as (a control
group). Ten (10) of caregivers were
dropped out from the groups. The
educational health program concentrated
and was implemented through six sessions;
each session was designed and scheduled
for approximately (60) minutes, one
session each day. A questionnaire was
concerning caregivers’ knowledge. The
question consists of (18) items related to
the knowledge questions. The items are
rated between (2) for Yes, and (1) for No,
and the level of scale were scored as: (18)
scores related to low knowledge and (36)
scores related to the high knowledge, for
assessment of caregiver’s practices. It
consists of (22) items rated between (2) for
Yes, and (1) for No, and the levels of scale
were scored as: (22) scores related to low
practices and (44) scores related to good
practices. A pilot study was conducted on
(12) caregivers, who were randomly
selected. Validity of the study instrument
and program was determined initially
through the panel of (14) experts.
Correlation coefficient of the study was to
determine the reliability of the study
instrument. Data was collected by using
questionnaire format and filled out by the
investigator; Data were analyzed using the
statistical package for social science
(SPSS, version 17). (Basic Descriptive, ttest independent and one way analysis of
variance) were applied. The P-value equal
or less than 0.05 was considered as
statistically significant.
RESULTS
Most of the caregivers (65.7%, 23 and
71.4%, 25) were mothers (Table1a). Their
mean age was (41.7±9.176 and 40 ± 8.15)
years old (Table 1b), the highest
percentages were illiterate (Table1c),
coming from rural areas (Table1d), and
living with low SES (Table 1e). The mean
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age of adolescent leukemic patients were
(14.94 ± 2.950, 14.83±3.535) years old
(Table 2a), most of them were males
(Table 2b), and having type ALL, (Table
2c) in the control and study groups
respectively. The result indicated that there
is no significant difference between
control and study group before
implementation of health educational
program (Table 3), and there is no
significant difference between pre and
post-test (1 and 2) related to control group
(Table 4, and 6). But after implementation
of health educational program , the present
study shows that there are highly
significant differences between pre and
post-tests (1 and 2) related to caregivers’
knowledge and practices at p-value (.001,
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028, 003 and .012) (Table 5), in study
groups respectively , and shows that there
is a highly significant difference between
pre and post-tests (1 and 2) relative to
caregivers’ knowledge and practices in the
study group at p-value (.011 and 005)
(Table 7), in the study groups respectively,
and there is a highly significant difference
between post-tests (1 and 2) in the control
and study groups related to caregivers’
knowledge at p-value (.007 and .015)
(Table 8), in the study groups
respectively., and shows that there is a
highly significant difference between posttests (1 and 2) in the control and study
groups related to caregivers’ practices at pvalue (.006 and .018) (Table 9), in the
study groups respectively.

Table 1. Demographic Characteristics of Caregivers.
Variables

Controlgroup n=35
No. (%)

Study group n=35
No. (%)

a. The person responsible for caring
Mother
Father
Both parents
Sister
Brother
Aunt

23 (65.7)
4 (11.4)
3 (8.6)
2(5.7)
2 (5.7)
1(2.9)

25 (71.4)
3 (8.6)
2(5.7)
00 (00)
3 (8.6)
2 (5.7)

3 (8.6)
1(2.9)
13(37.1)
18(51.4)
41.7±9.176

2 (5.7)
5 (14.3)
4 (11.4)
24 (68.6)
40 ± 8.15

17 (48.6)
10 (28.6)
3 (8.6)
00 (00)
3 (8.6)
2(5.6)

15 (42.9)
12 (34.3)
4 (11.4)
1 (2.9)
1 (2.9)
2 (5.6)

10 (28.6)
25 (71.4)

14(40)
21(60)

25 (71.4)
10 (28.6)
00 (00)

26 (74.3)
7 (20)
2 (5.7)

b. Age of caregivers/years
19-25
26-32
33-39
40 and above
Mean age ± SD
c. Level of education
Illiterate
Can read and write
Primary school graduate
Secondary school graduate
Preparatory school graduate
Institute and collage graduate
d. Residency areas
Urban
Rural
e. Socio-economic status
Low
Middle
High
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Table 2. Demographic Characteristics of Acute Leukemic Adolescent.
Control group n=35
No. (%)

Variables
a. Adolescent’s period
Preadolescent
Middle adolescent
Post (late) adolescent

Study group n=35
No. (%)

13 (37.14)
11 (31.43)
11 (31.43)

11(31.43)
10 (28.57)
14 (40)

Mean age ± SD
b. Gender of adolescent
Male
Female

14.94 ± 2.950

14.83±3.535

22 (62.86)
13 (37.14)

24 (68.57)
11 (31.43)

c. Type of Acute leukemia
ALL (Acute Lymphocytic Leukemia)
AML ( Acute Myloid Leukemia

25(71.44)
10 (28.56)

27 (77.1)
8 (22.9)

Table 3. The comparative differences between caregivers’ knowledge and practices with the control and
study groups at pre-tests.
Groups
Variables
Knowledge
Practice

Control group
Pre-test
MS
±SD
22.89
3.513
26.66
3.629

Study group
Pre-test
MS
±SD
22.37
4.159
26.63
3.135

t.

P-value

-0.559
-0.35

.578
.972

Table 4. The comparative differences between caregivers’ knowledge and practices with the control
groups at pre and post-tests (1 and 2).
Group
Variables
Knowledge
Practice

Control groups
Pre – test
MS
t.
22.89
-0.810
23.60
-1.261

Post-test 1
MS
t.
23.60
-.809
27.83
-1.254

Pvalue
.421
.422

Pre – test
MS
t.
22.89
-0.810
23.60
-1.261

Post-test 2
MS
t.
23.67-.882
27.90
-1.31

Pvalue
.381
.191

Table 5: The comparative differences between caregivers’ knowledge and practices with the study groups
at pre and post tests (1 and 2).
Group
Variables
Knowledge
Practices

Pre – test
MS
t.
22.37 -10.354
26.63 -11.149

Post-test – 1
MS
t.
33.17
-10.341
40.03
-10.638

Study groups
Pre – test
Pvalue
MS
t.
.001
22.37 -10.354
.028
26.63 -11.149

Post-test -2
MS
t.
32.70
-9.077
38.13
-8.882

Pvalue
.003
.012

Table 6. One way of variance (ANOVA) between pre and post-tests (1 and 2) in the control group.
Control
groups

Sum
of
Squares

df.

MS

8.242
790.743
798.985
22.348
886.052
908.400

1
63
64
1
63
64

8.242
12.551
20.793
22.348
14.064
36.412

f.obs.

P-value

.657

.421

1.589

.212

Variables
Knowledge

Practices
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Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
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Table 7. One way analysis of variance (ANOVA) between pre and post-tests (1 and 2) in the study group.
Study groups

Sum
Squares

Variables
Knowledge

Practices

Between Groups
Within Groups
Total
Between Groups
Within Groups
Total

of

1610.196
1037.804
2648.000
44585.886
4539.694
49125.580

df.

MS

2
91
93
2
91
93

805.098
11.404
816.502
22292.943
49.887
22342.830

f.obs.

P-value

70.595

.011

446.871

.005

Table 8. A comparison between mothers knowledge with the study and control groups at post-tests (1 and
2).
Groups
Post-test 1
Post-test 2
Knowledge
Study group
Control group

MS

±SD

33.17
4.227
23.60
3.578
P-value =.007

t.

MS

9.462

32.70
23.67

±SD
4.622
3.614
P-value =.015

t.
8.977

Table 9. A comparison between mothers practices with the study and control groups at post-tests (1 and
2).
Groups
Practices
Study group
Control group

Post-tes1
MS

±SD

40.03
6.261
27.83
3.887
p-value .006

DISCUSSION
The findings of the present study
show that most of the caregivers in the
control and study groups were patients’
mothers. This result was supported by a
study which found that (65.7%) of
Indonesian acute leukemic caregivers were
patients’ mothers 13 . and with other was
done by Al- Jaussy, in Jordan 2010 who
found that the caregivers represented (76%
and 78%) in the control and study groups
respectively were mothers’ patient (15).
Another study done by Saeui et al, in 2009
and supported by others which found that
about (77%) of caregivers were females
and patients’ mothers 14,16.
The mean age of caregivers was
(41.7±9.176 and 40 ± 8.15) years old in
the control and study groups respectively.
This result was in agreement with a study
done by Aziz who conducted a health

Post-test 2
t.

MS

±SD

9.067

38.13
27.90

6.474
3.942
p-value .018

t.
7.395

educational program on children’s mothers
with acute leukemia in Baghdad city and
found that most of the mothers’ age were
(40 years or older) for both the control and
study group 16 . Another study found that
the caregiver’s age was more than (41)
years old and represented (54% and 66%)
in the control and study groups
respectively 17.
The results of present study found
that one third of caregivers were illiterate.
This result was supported by a quasiexperimental study was done in 2007 and
found that the highest percentage (40%) of
participants were illiterate in the both
control and study groups 18. In contrast to
the result others found that (66.7%) of
participants had a minimal education level
of primary school 16,19 . but the present
result is in disagreement with studies who
found that most of the caregivers were
graduates from secondary schools or above
13,15,18

.
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Most of the caregivers were from
rural areas. This result is in agreement with
a study who found that (79.3%) of acute
leukemic children were coming to the
hospital from outside the city (20). The
present study found that the majority of
caregivers in the control and study groups
respectively were living with low SES.
This result is in agreement with studies
which found that two third of acute
leukemic patients in the control and study
groups respectively were from low SES
5,13,15,21
.
The mean ages of adolescent
leukemic patients in the study and control
groups were (14.94 ± 2.950, and
14.83±3.535) years old respectively. This
result is in agreement with a study which
conducted on 132 adolescent patients with
variance types of cancer and found that the
age group was (15.75 SD=1.78) years old,
and also supported by other studies which
found that the mean age of adolescent
leukemic patients (12.9± 1.6 and 13.57
±1.75) years old (5; 22). Others found that
their ages were between 2 to 14 years old
13
.
Most of the adolescent leukemic
patients in the study and control group
were males. Others found that the (65.8%)
of adolescents were males 13 . the present
study found that most of the adolescent
leukemic patients in the control and study
groups
were
having
type
ALL
respectively. Others found that the acute
leukemia represented (72.6%) among
adolescents’ age 23.
Throughout
the
use
of
(Independent t-test and ANOVA) the
result indicated that there were no
statistically significant differences between
control and study groups related to pretest, and there were no significant
differences between pre and post-tests (1
and 2) regarding knowledge and practices
of caregivers in the control group. This
result indicates that the caregivers of
leukemic adolescent had lack knowledge
and poor practices toward patient care
before the implementation of the health
122

educational program. This result is in
agreement with a study done in Hong
Kong and with another study was done in
Shiraz (Iran), found that there was no
significant difference between the control
and
study
groups
before
the
implementation of the health education
program and there were no significant
differences between pre and post-tests in
the control group 17:23.
After the implementation of the
health education program, the present
study found that there was a significant
difference between pre and post-tests (1
and 2) in the study group regarding to the
caregivers knowledge and practices. The
result shows that the caregivers improved
their knowledge and practices in the posttests (1 and 2). This result was supported
by a quasi-experimental intervention by
Given et al, in 2003 and found that the
caregivers improved their knowledge and
practices
towards
cancer
patient
24
management . Another study was done
in Iran –Shiraz their aim was to improve
the knowledge and practices of caregiver
having oncology patients, and finding of
the result found that there was a significant
difference between pre and post-tests in
the study group at p-value (.001) after 2
months of the health educational
intervention 23 .
.
CONCLUSIONS
The study concluded that the majority of
caregivers were mothers patient, above
(41) years of age, illiterate, coming from
rural areas, living in low SES, and the
study found that there is no significant
differences between control and study
group before health educational program
intervention, but found that there is
significant differences between pre and
post tests (1 and 2) regarding knowledge
and practices of caregivers having
leukemic patients, and feature efforts
should focus on longitudinal studies that
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palliative phase.Ann Oncol.2005;
16(7): 1185–91.

describe their physical problems over time
within individual patients.
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ABSTRACT
Background and objectives: Lead is a potent inhibitor of delta –aminolevulinc acid dehydratase (ALAD),
enzyme that catalyzes the second step in the biosynthesis of heme. Because the metal has the greatest effect on
ALAD, measurement of ALAD activity can be used as a marker of lead exposure. Therefore, in this study, we
investigate the degree of lead exposure by ALAD activity in the general population of the Duhok Governorate.
Methods: A cross-sectional study was conducted on 1340 individuals, not occupationally exposed to lead
(n=820) and occupationally exposed to lead (n= 520). In all the individuals we measured blood concentrations
of lead and ALAD levels.
Results: The mean (+SD) ALAD was 154+31.1 unit/ml erythrocytes. Of the 1340 individuals tested, 253%
(n=340) had ALAD values of <130 unit/ml erythrocytes (lower-first quartile). The mean ALAD values were
significantly (p<0.001) lower for the occupational group as compared to the non-occupational group. Blood lead
levels showed a negative linear relationship with ALAD levels(r= -0.59, p<0.001).
Conclusions : ALAD measurements reflects an increased lead exposure among occupationally exposed
individuals which was accurately and closely related to lead concentrations in blood

Duhok Med J 2012;6 Suppl 1: 127-134.
Key words: Lead exposure, erythrocytes ALAD
ead is inhibitor to the enzymes that
catalyze the biosynthesis of haem.
The metal is known to induce anemia in
subjects with heavy exposure 1
Environmental exposure to lead is
associated with arterial hypertension,
kidney involvement, endocrine, immune
system and hematological disorders 2,3,4,5
.The only efficacious method for avoiding
these toxic effects is to control the
population's exposure to lead by
irradiating its sources which may not
always be obvious. Hence it is essential to
know the level of exposure of the
population so that necessary control
measures can be established. The best test
for determining lead-exposure status is
blood test, which is an indirect of exposure
to the metal 6. ALAD determination had
previously recommended as a screening

L

technique for environmental exposure to
lead., since lead exposure provokes
decreased ALAD values due to effects of
the metals on haem biosynthesis 7 . This
method has the advantage of being easy to
perform and low level of exposure would
be detected.. The aim of this was to
determine lead exposure in a sample of the
general
population
from
Duhok
Governorate by using ALAD test.
METHODS
This study was conducted between 1
January and 31 Decmber2010 in the
Department of clinical Biochemistry,
School of Medicine, University of Duhok.
In order to provide a wide range of lead
exposure, one sample with substantial
environmental exposure (Occupationally
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** Department of Community Medicine, School of Medicine, university of Duhok, Kurdistan Region, Iraq.
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exposed to lead, they were workers of
Gasoline generator, General Industrial,
Traffic Policemen, Petrol storage and
Battery repairing) from two industrial
areas, namely Baroshky and Malta were
selected and one sample with lower
exposure (general population who were
not occupationally exposed to lead) were
selected on the basis of residence and
occupation from Duhok city center and
Duhok city quarters. A total of 1340
individuals who were at 1-64 years old,
and who represented a random sample of
the population were recruited. Data on age,
gender, residence, current occupation and
its duration in years, cigarette smoking and
symptoms frequently encountered in lead
exposure. A total of 1340 blood samples
were analyzed. Blood analysis included
blood lead level and erythrocytes ALAD
activity was done according to the
previously published methods 8, 9.All data
were analyzed using the Statistical
Package for Social Science SPSS version
18; paired student t-test was used to assess
differences in blood analyte among
groups. Significance of distribution of
ALAD was assessed using Chi-square test.
Level of statistical significance (p-value)
was set at <0.05. The results were plotted
on Receiver Operator Characteristic
(ROC) curve, which graphically represent
the relationship between sensitivity and
specificity for different cut-off points 10.

RESULTS
Mean ALAD value in the sample was
154.0 unit/ml erythrocytes, with a standard
deviation of 31.1 and a minimum value 96
unit/ml RBC. The distribution histogram
of blood values in the sample is illustrated
in (Figure 1).A significant difference was
observed for the occupational group(146.5
unit/ml erythrocytes) compared with nonoccupational
group(162.4
unit/ml
erythrocyte), results are shown in (Table
1).The relationship between blood lead
and ALAD is shown in (Figure2) . Blood
lead levels showed a negative linear
relationship with ALAD levels(r= -0.59,
p<0.001). The distribution of ALAD levels
and blood lead concentrations are shown
in (Table 2). Of the 1340 individuals
tested, 25.3% (n=340) had ALAD values
of <130 unit/ml erythrocyte (lower-first
quartile), which showed 19.7 %( n=264)
had blood lead concentration > 10 ug/dl.
The usefulness of ALAD determination as
a screening test for lead exposure was
assessed by calculating its sensitivity and
specificity for different ALAD cut-off
points. Maximum values were established
at the cut-off of 144.5 unit/ml erythrocytes
which showed 77.3% sensitivity and
79.2% specificity. The extrapolation of
data to a ROC curve is shown in (Figure
3).

Table 1. ALAD and blood lead levels in the sample
Group

n

ALAD (unit/ml erythrocytes)
Mean+SD Range

Occupational

520

*146.5+11.6 96-176

* 14.5+6.2

3.2-55.3

Non-occupational 820
Total
1340

162.4+18.3 100-264
154.0+31.1 96-264

7.3+2.8
10.1+7.4

1.6-17.0
1.6-55.3

Occupational Vs non-occupational, P<0.001
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Table 2 .Distribution of ALAD values according to individuals' blood lead
ALAD(unit/ml erythrocytes)

Lowest (First quartile)(<130)
Average (Inter-quartile) 131-170 675
Highest (Fourth quartile)( >171) 325
Total

n

Blood lead concentration(ug/dl)
<10
>10-25 >25
n (%)
n (%)
n (%)

340 76 (22.4)
213(62.6) 51(15.0)
398(59.0)
277(41.0) 0(0.0)
325(100.0)
0(0.0) 0(0.0)
1340 799(59.6)

P-value

<0.001

490(36.6) 51(3.8)

All individuals with blood lead levels over 10ug/dl were considered exposed.
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Figure 1. Distribution histogram of ALAD values in the sample
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Figure 2. Scatter diagram with fitted regression line showing the linear correlation between ALAD and
blood lead in the sample
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Figure 3 .Correlation between sensitivity and specificity for different ALAD cut-off points. The area
below the curve significantly differs from the null value curve (dotted line) Area below the curve=0.832,
IC 95%:0.762-0.882.
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DISCUSSION
The use of erythrocytes ALAD had
previously been recommended as an
exposure marker, since lead exposure
provokes decreased ALAD values due to
effects of the metal on enzyme activity 11 .
This method has the advantage of being
easy to perform and detect lead exposure
at low levels. But in contrast these
decreases in ALAD being from blood lead
values above 10ug/dl, and a level below
10ug/dl would not detect. In fact, 77.6% of
the individuals in this study presented
ALAD values within the lowest-first
quartile (ALAD<130 unit/ml erythrocytes)
which associated with blood lead levels
over than 10 ug/dl and 15% associated
with blood lead levels over than 25 ug/dl.
There was a tendency towards decreased
ALAD values with the increase in blood
lead levels; inverse statistically-significant
linear relationship was observed. ALAD
cut-off point 144.5 unit/ml erythrocytes
presented acceptable sensitivity and
specificity for detecting individuals with
lead exposure at a levels more than 10
ug/dl. The area below the ROC curve
supports these finding. Thus ALAD
determination appears to be a useful
method for detected individuals within the
permissible blood lead levels reported by
others 12. Other authors have also
demonstrated the usefulness of ALAD
determination as a screening test for lead
exposure in general population 13, 14 . The
values of ALAD are correspondent to the
blood lead levels obtained in both
occupationally
exposed
and
nonoccupationally
exposed
population.
Anderson et al, 1996 15 considered 50%
reduction in ALAD activity is an
indication of lead toxicity. In the present
study, none of the non-occupationally
exposed individuals showed such a low
percentage of reduction, however, 25.3%
of the overall population had low ALAD
values, and most of them were
occupationally exposed workers In
conclusion, body burden of lead measured

Volume 6, Supplement 1, 2012

by ALAD levels reflects an increased lead
exposure among occupationally exposed
individuals which was accurately and
closely related to lead concentrations in
blood
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ABSTRACT
Background and Objective: The metabolic syndrome (MS) and thyroid dysfunction are independent risk
factors of atherosclerotic cardiovascular disease; coexistence of the two will substantially increase
cardiovascular risk. We aim in this paper to report on patients with the metabolic syndrome a) the prevalence of
thyroid dysfunction b) the association between thyroid hormones and metabolic syndrome components.
Methods: One-hundred patients who attended Duhok Diabetes Center during the period of the study and
confirmed to have the metabolic syndrome were enrolled in this study. The study was conducted between 1st
November 2010 and 30th June 2011. The diagnosis of the metabolic syndrome was based on the criteria set by
the American National Cholesterol Education Program-Adult Treatment Panel III (NCEP-ATP III). The
anthropometric measurements were done and fasting blood samples were analyzed for free triiodothyronine
(free T3), free thyroxine (free T4), thyroid stimulating hormone (TSH), lipid profile, insulin, and glucose and
these values were compared with those in a control population (n = 100).
Results: The prevalence of thyroid dysfunction was significantly higher among MS patients as compared to
control subjects. Of the one-hundred patients with MS, 77% were euthyroid, 19% had subclinical
hypothyroidism and 4% had overt hypothyroidism. With respect to the control subjects, 96% were euthyroid and
4% had subclinical hypothyroidism. Hyperthyroidism was not present in any of the participants. Free T3 and
free T4 were significantly lower in euthyroid MS patients than in the controls (P < 0.01). Thyroid stimulating
hormone (TSH) correlated positively with the number of metabolic syndrome components (P < 0.05). Free T3
and free T4 did not correlate with metabolic syndrome components.
Conclusions: It can be concluded that metabolic syndrome patients have a higher prevalence of thyroid
dysfunction which might predispose them to cardiovascular events.

Duhok Med J 2012; 6 Suppl 1: 135-143.
Key words: thyroid dysfunction, metabolic syndrome.
he
metabolic syndrome is a
common health problem. It is a
widely prevalent and multi-factorial
condition. This syndrome constitutes a
cluster of risk factors characterized by
hypertension, atherogenic dyslipidemia,
hyperglycemia, and prothrombotic and
proinflammatory conditions 1.
Obesity, insulin resistance, physical
inactivity, advanced age and hormonal
imbalance have been suggested as the
underlying
risk
factors
for
the

T

development of this syndrome 2. Of these
hormones, thyroid hormones which play
an essential role in regulating energy
balance and metabolism of glucose and
lipids may have effects on the MS 3.
Concerning the relationship between MS
and thyroid dysfunction, several studies
reported that lower free T4 levels are
associated with unfavorable lipid levels
and higher insulin resistance 4-6.
However, reports on the relationship
between this syndrome and thyroid
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dysfunction are inconsistent and limited,
especially locally.
Because of this lack of information
regarding thyroid status and its relation
with MS components among our local
population, we were prompted to conduct
the current study to determine the
prevalence of thyroid dysfunction in a
sample of patients with the metabolic
syndrome.
METHODS
This case-control study included 100
patients (both men and women) aged
between 35 and 60 years with confirmed
metabolic syndrome and 100 apparently
healthy participants with no history of
thyroid diseases were enrolled to serve as
controls. The patients were from Duhok
Diabetes Center and the controls were
from staff and substaff of Azadi General
Teaching Hospital, Duhok, Kurdistan
Region, Iraq.
The study protocol was approved by the
ethics committee of Directorate of HealthDuhok and informed consent was obtained
from all the participants at the start of the
study. The diagnosis of metabolic
syndrome was based on the criteria set by
the American National Cholesterol
Education Program-Third Adult Treatment
Panel (NCEP-ATP III) 7 .
Patients with
MS had at least 3
components of an NCEP-ATP III
definition: abdominal obesity (waist
circumference > 102 cm in men and >
88cm in women), fasting triglyceride level
of 150mg/dl or greater, HDL-cholesterol
level less than 40mg/dl in men and less
than 50mg/dl in women, blood pressure of
130/85 mmHg or greater or on
pharmacological
treatment
for
hypertension and fasting blood glucose
level of 100mg/dl or greater.
Patients with a history of kidney disease,
liver disease, pregnancy, recent surgery or
taking medication that can alter thyroid
hormone levels were excluded. At the
136

baseline, the anthropometric data including
waist circumference and blood pressure
were measured and a detailed physical
examination was done. The blood pressure
was measured in the right arm in the
supine position; three readings were taken
and the mean value of the three readings
was taken as the final recording. The waist
circumference was measured by a tape
measure at the plane between the anterior
superior iliac spines and the lower costal
margins at the narrowest part of the
waistline while the participant was
standing and during slight expiration.
The participants were asked to fast
overnight for at least 12 hours. At the
morning, venous blood samples were
collected and serum glucose, triglycerides,
HDL-cholesterol and insulin level were
determined.
Serum TSH, free T3 and free T4 were also
measured. Insulin resistance was estimated
by using homeostasis model assessment
for insulin resistance (HOMA-IR) by the
equation:
HOMA-IR=[(FBG mgdlx0.05)x(insulin
level µIU/ml)]/22.5.
A participant was considered to have
insulin resistance if HOMA-IR was >1.69.
A high serum TSH (> 4.5 - 10 µIU/ml)
and a normal or slightly lowered free
throxine (FT4) level were required for the
diagnosis of sub-clinical hypothyroidism.
The patients were classified as overt
hypothyroidism when the TSH level was
>10µIU/ml and when the FT4 level was
low (FT4 < 0.93 ng/dl). Patients with
normal TSH (0.25-4.5 µIU/ml) and FT4
(0.93-1.7) ng/dl levels were considered to
be euthyroid.
The data are presented as Mean+SD for
continuous variables. The Student's t-test
was applied for comparison of group
means. Pearson's coefficient of correlation
was calculated to determine the correlation
between 2 variables. P value of less than
0.05
was
considered
statistically
significant.
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participants was hyperthyroid. The mean
TSH level of the MS patients was
2.6±1.7µIU/ml and of the healthy controls
was 1.8±1.1µIU/ml, the difference was
statistically significant (P < 0.01). Patients
with MS had lower serum free T3 and free
T4 levels than healthy controls (P < 0.05,
for all parameters).

RESULTS
The general characteristics of the study
sample are described in (Table 1). Of the
hundred patients, 4% had overt
hypothyroidism, 19% had sub-clinical
hypothyroidism and 77% were euthyroid.
With respect to the controls, 96% were
euthyroid and 4% had sub-clinical
hypothyroidism, whereas none of the
Table 1. Baseline characteristics of patients and controls
Characteristic

Age (years)
Male gender n (%)
Waist circumference
Males
Females
Systolic BP (mmHg)
Diastolic BP (mmHg)
Fasting blood glucose(mg/dl)
Triglycerides (mg/dl)
HDL-Ch (mg/dl)
Males
Females
Fasting serum insulin (uIU/ml)
HOMA-IR
TSH (uIU/ml)
Free T3 (pmol/l)
Free T4 (pmol/l)

Patients
(n=100)

controls
(n=100)

p-value

50.0±7.4
34(34%)

48.0±6.5
36(36%)

NS
NS

104.9±6.6
102.2±9.5
133.1±21.1
84.8±9.4
200.3±76.0
214.5±85.5

87.1±10.6
81.6±4.8
114.9±7.3
75.0±6.4
86.8±4.8
94.3±36.2

<0.01
<0.01
<0.01
<0.01
<0.001
<0.001

40.4+4.3
46.3+5.3
7.0+1.2
1.3+0.2
1.8+1.1
14.9+2.4
6.0 +1.1

<0.05
<0.05
<0.01
<0.001
<0.01
<0.05
<0.05

36.1+4.3
39.0+6.9
8.9+ 2.6
4.0+2.1
2.6+1.7
13.0+2.8
5.0+ 1.0

Data are expressed as X+SD, percentage or as indicated

(Table 2) shows the mean values of
thyroid related hormones in the euthyroid
patients and the euthyroid controls. The
mean values of free T4 and free T3
significantly differ between the two
groups, whereas no significant difference
was observed in TSH values. There were
significant differences between euthyroid
patients and euthyroid controls in waist
circumference, blood pressure, level of
fasting blood glucose, indices of insulin
resistance (fasting insulin level, HOMAIR) and lipid profile.
All MS patients were grouped into three
sub- groups according to the number of the
MS components as 3 components, 4
components, and 5 components (Table 3).

The mean TSH-specific levels in the three
groups were 2.1±0.4, 2.5±0.3 and 3.3±0.5
respectively. Patients with 5 components
had higher TSH levels as compared to the
other component groups, but the difference
was statistically nonsignificant (P = 0.23).
(Table 4) shows the correlation between
thyroid related hormones and metabolic
syndrome components. Although the level
of TSH was not correlated with waist
circumference , blood pressure, serum
triglycerides , HDL-cholesterol, glucose,
fasting and HOMA-IR; the number of
metabolic syndrome components was
significantly correlated with TSH level ( r
= -0.27, P = 0.045). Free T3 and T4 levels
did not correlate with any component of
metabolic syndrome.
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Table 2. Thyroid related hormones and metabolic characteristics of euthyroid patients and euthyroid
controls.
Variable

patients
(n=77)

Waist circumference (cm)
Males
Females
Systolic BP (mmHg)
Diastolic BP (mmHg)
Fasting blood glucose(mg/dl)
Triglycerides (mg/dl)
HDL-Ch (mg/dl)
Males
Females
Fasting serum insulin (uIU/ml)
HOMA-IR
TSH (uIU/ml)
Free T3 (pmol/l)
Free T4 (pmol/l)

controls
(n=96)

p-value

104.3±6.8
101.6±9.8
134.2±19.7
84.9±9.1
199.0±75.2
211.3±84.0

87.3±10.8
81.6+ 4.6
114.9+7.3
75.0+6.2
86.8±4.8
94.5±36.6

<0.01
<0.01
<0.01
<0.01
<0.001
<0.001

37.1+4.3
39.6±7.2
8.7± 2.7
3.9±1.9
1.7±0.8
13.6±2.8
5.2±1.0

40.5±4.4
46.1±5.1
6.9±1.1
1.3+0.2
1.6±0.8
15.1±2.2
6.1±1.0

<0.05
<0.05
<0.01
<0.001
0.073
<0.05
<0.05

Data are expressed as X±SD.
Table 3. Thyroid related hormones in MS patients categorized by the number of MS components

Variables
TSH
FT3
FT4

3 components
(n=30)
2.1+0.4
5.2+0.1
13.4+0.3

4 components 5 components p-value*
(n=39)
(n=31)
2.5+0.3
3.3+0.5
0.23
4.9+0.1
4.9+0.1
0.38
13.1+0.3
12.5+0.3
0.28

Data are presented as X+SD
*Based on One-way ANOVA test.
Table 4. Correlation between thyroid related hormones and MS components

MS components
Waist circumference (cm)
Males
Females
Systolic BP (mmH g)
Diastolic BP (mmHg)
Fasting blood glucose(mg/dl)
Triglycerides (mg/dl)
HDL-Ch (mg/dl)
Males
Females
Serum insulin (uIU/ml)
HOMA-IR
Number of components

r

TSH
p-value*

0.217
0.104
0.052
0.005
0.036
0.090

0.218
0.406
0.609
0.960
0.720
0.367

-0.054
-0.241
0.085
0.063
0.270

0.760
0.052
0.403
0.530
0.045

r: Pearson correlation coefficient (2-tailed)
* Based on t-test (2-tailed)
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FT3
r p-value*

-0.300
-0.147
0.120
0.076
-0.077
-0.125

FT4
r p-value*

0.085 -0.092
0.238 -0.027
0.235 0.130
0.452 0.043
0.446
0.149
0.215 -0.107

0.604
0.828
0.197
0.670
0.140
0.290

-0.202 0.252 -0.012 0.946
0.246 0.051 0.163 0.191
0.027 0.793 -0.152 0.130
-0.065 0.522
0.043 0.671
-0.109 0.279 -.0152 0.132
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DISCUSSION
Several studies have shown a fascinating
link between the thyroid related hormones
and some specific components of the
metabolic syndrome in euthyroid women 8.
Both thyroid dysfunction and metabolic
syndrome are independent risk factors of
atherosclerotic cardiovascular disease 9.
This has potential health-care implications,
because of possible widespread low
thyroid function and increased risk of
metabolic syndrome in our local area.
However, reports on this issue, at least in
our population, are limited 10. The present
study indicated that thyroid hypofunction
was more among the metabolic syndrome
group. Low thyroid function was present
in 23% of the cases. In the control group
4% had sub-clinical hypothyroidism and
none of them had overt hypothyroidism. In
a previous study by Jayakumar et al, it
was reported that 60 percent of the cases
with metabolic syndrome had thyroid
function abnormalities in their case series
11
. A more recent study revealed that the
prevalence of thyroid dysfunction was
more among the females with metabolic
syndrome. Sub-clinical hypothyroidism
was present in 53% of the cases and overt
hypothyroidism was present in 25% of the
patients 12. In comparing the present
findings with those of other studies, our
results exhibit controversial outcome to
previous studies. Nevertheless, the present
study has shown a strong association
between sub-clinical hypothyroidism and
metabolic syndrome. This trend indicates a
significant
link
between
thyroid
dysfunction and metabolic syndrome.
Similar to our observation, the study by
Uzunlulu et al, had shown sub-clinical
hypothyroidism prevalence to be 16.4%
(n=36) in the metabolic syndrome group
(n=220) (3). However, the other authors
did not address men in their studies and all
observations were on women only. The
present study found that 15 out of 66
females with metabolic syndrome (22.6%)
had sub-clinical hypothyroidism. With
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respect to male’s thyroid status, 4 out of 34
metabolic syndrome males (11.7%) had
sub-clinical hypothyroidism. A previous
review has identified the prevalence of
sub-clinical hypothyroidism to be 4% to
8% in the general population, and up to
15% in women who were over 60 years of
age in the western population 13. However,
data is lacking with respect to the
prevalence of hypothyroidism in our
population. Our results were comparable
with those of the above mentioned study;
4% of the controls had subclinical
hypothyroidism.
A previous meta-analysis indicated that the
prevalence of thyroid disease in patients
with diabetes is significantly higher than
that in the general population 14. The
present case-control study reports on the
thyroid status of male and female patients
with metabolic syndrome affected by type
2 diabetes mellitus. Our results were
comparable with those of the above
mentioned study and revealed a varied
effect of thyroid status on the components
of
metabolic
syndrome:
waist
circumference,
blood
pressure,
triglycerides, HDL-cholesterol, glucose
and HOMA-IR. The observed change was
statistically significant between the
euthyroid patients and euthyroid controls.
This can be explained through the
metabolic pathway. within the metabolic
syndrome cluster, there are several
mechanisms
through
which
one
abnormality could favor for the
development of the other 15. In the present
study, mean systolic pressure, diastolic
pressure, waist circumference, fasting
blood sugar, triglycerides and TSH values
were significantly higher in the metabolic
syndrome group compared to the control
group. This study has provided evidence
for the first time that our population
belonged
mainly
to
metabolic
abnormalities was with high prevalence of
thyroid dysfunction. Further crosssectional and longitudinal studies with
larger number of patients are required to
confirm these findings.
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The limitation of this study was that the
study population consisted of only the
patients who visited Duhok Diabetes
Center during the period of the study.
Therefore, the data of this study do not
reflect that in the general population.
Another point in this study is limited by a
small sample size, and the results must be
confirmed in a large sample. Another point
of consideration is that insulin resistance

has been measured indirectly only and we
did not examine insulin resistance of the
subjects using standard methods like
hyperinsulinemic euglycemic clamp even
in sub group analysis. Even though the
present study indicated that the thyroid
hypofunction shows the association with
metabolic syndrome components.
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ABSTRACT
Background: Relieving pain has always been an essential part of the nurse caring role. Many agree that, despite
all the information available to nurses, current guidelines and standards are not used consistently in the care of
children’s pain. A lack of knowledge about pain assessment may mean that nurses are unable to assess pain
accurately and thus unable to apply their knowledge in practice.
Aim: The aim of this study was to evaluate knowledge of pain assessment and management among nurse’s
caring for children in Erbil City.
Methods: A descriptive cross-sectional study was conducted at 3 Hospitals in Erbil /Iraq in 2011. A purposive
sample of (60) nurses who were caring for children were included. Researchers adapted the questionnaire format
developed by Renee Manworren for assessment of Pediatric Nurses’ knowledge regarding pain (PNKASShriners revision 2002).This is consisted of two parts, Part 1 included a list of (6) items covered Sociodemographic variables and Part 2 included a list of (19) items testing nurses knowledge regarding children’s
pain assessment and management.
Results: Results of the study revealed that majority of nurses were females with more than five years of
experience, and lacked knowledge of pain assessment and management. There was no-significant relationship
between nurse’s knowledge of pain assessment and management in children and their demographic
characteristics.
Conclusions: Nurses caring for children in Erbil City have insufficient knowledge regarding pain assessment
and management, which is related to lack of emphasis topics regarding pain in within the educational curricula.

Duhok Med J 2012;6 Suppl 1:144-151.
Key words: Assessment, non-pharmacological, pain intensity.
ain management is an extremely
important area of caring especially
for children. The patient has the right to
appropriate management of pain and thus
the nurse is obligated to maintain current
knowledge in pain assessment and
management 1, 2. The presence of pain is
one of the main reasons why people seek
health care, yet pain is often undertreated.
Inadequate treatment has been linked to
the failure of health care workers' to assess
pain and to intervene appropriately 3.
O'Keeffe 4 stated that it is well established
fact that children’s pain is frequently
poorly
assessed
and
subsequently
inadequately treated, one of the reasons for
this is lack of knowledge. Mathew et al5
carried out a survey in India to examine
the knowledge and practices of nurses

P

looking after children in the intensive care
unit and they concluded that there were
several lacunae in the knowledge and
practice of nurses in developing countries
which needed to be improved by training.
Several studies have identified evidence
that gaps remain in nurses’ knowledge this
may mean that nurses do not understand
the
rationale
for
pain-relieving
interventions or that they do not know how
to assess children’s pain 2,6 .many authors
6,7
stated that ''further research is needed in
this area of nurse's knowledge and
practices of pain'' Although there are many
studies regarding child and adolescence
pain carried out around the world but there
are limited studies concerning nurse's
knowledge of pain" assessment and
management" especially in the developing
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countries 5.There were no previous similar
studies conducted in Erbil city about
nurses Knowledge of pain assessment and
management.
METHODS
During 2011 a descriptive study was
conducted
in
three
hospitals
in
Erbil(Komary Teaching Hospital; Raparin
Pediatric
Teaching
Hospital;
and
Emergency
Hospital)
Kurdistan
Region.The participants comprised a
purposive sample consisted from all the
nurses caring for children in the city.
Official permission was obtained from the
Ministry of Health –Directorate of Health
– Erbil Prior to collecting the data.
Permission was sought, participation was
on a voluntary basis and anonymity was
guaranteed.
The data was collected through a
questionnaire with (26) items derived from
a questionnaire developed by Renee C. B.
Manworren ( she is Assistant Professor at
University of Connecticut School of
Medicine, Pediatric Clinical Nurse
Specialist and the Director of Clinical
Practice Development in Texas Scottish
Rite Hospital /Texas) for assessment of
Pediatric Nurses’ knowledge regarding
pain. The questionnaire consisted of two
parts: Part 1 a list of (6) items covered
Socio-demographic variables. Part 2 a list
of (19) items which tested nurses'
knowledge regarding children’s pain
assessment and management. Participants
responses for each knowledge question
evaluated by correct or incorrect answer
then scored as (1,2)
for correct and
incorrect respectively, the sum of
knowledge scores for each sample
obtained and after that correlated with
demographic characteristics using Chisquare.
After translating the questionnaire to the
regional Kurdish language content validity
was tested by panel of experts and a pilot
study was conducted with six nurses,
questionnaire reliability was estimated by
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having two researchers testing the same
variables (inter examiners) and validity
obtained by exposing the questionnaire to
expertise. The Statistical Package for
Social Sciences software (SPSS, version
15) was used for data processing and
statistical analysis; data was analyzed
using frequencies, percentages and Chisquare.
RESULTS
(Table 1) shows that the highest
percentages (40%) of the nurses were
within the age group 30-39 years, and over
half of them (53.3%) were female. Most of
the nurses (66.6%) were working in
Raparin hospital.
Table 1. Socio-Demographical Characteristics
of the Nurses caring for
Children in Erbil hospitals.
Variables
Frequency
%

Age

Gender

Unit of
working

20- 29 years

22

36.7

30-39 years

24

40.0

40-49 years
50-59 years
60-69 years

11
2
1

18.3
3.3
1.7

Male

28

46.7

Female
Raparin
hospital
Komary
teaching
hospital
Emergency
hospital

32

53.3

34

66.0

11

18.3

15

25.0

Sample No:60 nurse

(Figure 1) shows that the majority of the
nurses (73.3 %) were institute graduates.
(Figure 2) indicates that the majority of the
nurses (38.3%) had more than five years
of experience ,while (38.3% ) of them
had between five to ten years of
experience and (11.7%) had between ten
to fifteen years experience in caring for
children . Concerning nurse's knowledge
about pain assessment and management (
Table 2 and Figure 3) reveal that the
highest percentage 59.5% of nurses giving
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experience, and educational preparation)
was not significant (Table 4).

Figure 1. Educational preparation of nurses.

incorrect answers for most of pain
assessment questions Table 3) shows that
56.4% of nurses giving incorrect answers
for pain management questions. The
relationship between nurse knowledge of
pain assessment and management in
children
and
their
demographic
characteristics (Unit of working, years of

Figure 2. Nurses experience years in caring for
children.

Table 2. Assessment of Nurses Knowledge about pain assessment in children.
Correct

In correct

No (%)

No (%)

19(31.7)

41(68.3)

16(26.7)

44(73.3)

31(51.7)

29(48.3)

30(50)

30(50)

36(60)

24(40)

15(25)

45(75)

23(38.3)

37(61.7)

23(38.3)

37(61.7)

26(43.3)

34(56.7)

219(40.5)

321(59.5)

Pain Assessment items
Observable changes in vital signs must be relied upon to verify a child’s/
adolescent’s statement that he has severe pain. (F)
Children less than 8 years cannot reliably report pain intensity and
therefore, the nurse should rely on the parents’ assessment of the child’s
pain intensity. (F)
Giving children/ adolescents sterile water by injection (placebo) is often a
useful test to determine if the pain is real. (F)
Numerical pain intensity scale assessment use for child more than 9 years
old. (T)
Wong’s- baker faces pain rating scale use for patients ages 4 years
through 8 years. (T)
If the infant/ child/ adolescent can be distracted from his pain this usually
means that he is not experiencing a high level of pain. (F)
Infants/ children/ adolescents may sleep in spite of severe pain. (F)
Because of an underdeveloped neurological system, children under 2
years of age have decreased pain sensitivity and limited memory of
painful experiences. (F)
Based on one’s religious beliefs a child/ adolescent may think that pain
and suffering is necessary for diminish one’s guilt. (T)
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59.5

60
40

56.4

40.5
43.6

20

Incorrect

0

Correct

Correct
knowledge of pain
assessment

Incorrect

knowledge of pain
management

Figure 3. Nurses overall knowledge about pain assessment and management.

Table 3. Assessment of nurses knowledge about pain management in children.
Pain Management items
Non-pharmacological managements
In order to be effective , heat and cold should be applied directly to the
painful area.(T)
The child/ adolescent should be advised to use non-drug techniques (Film
cartoon , child story and toy) alone rather than concurrently with pain
medications.(F)
Parents should not be present during painful procedures.(F)
Non-drug interventions (e.g. heat, music, imagery, etc.) are very effective for
mild-moderate pain control but are rarely helpful for more severe pain. (F)
Pharmacological managements
Adolescents with a history of substance abuse should not be given opioids for
pain because they are at high risk for repeated addiction.(F)
Respiratory depression rarely occurs in children/ adolescents who have
been receiving opioids over a period of months. (T)
The usual duration of analgesia of Morphine IV is 4-5 hours.(F)
Sedatives are appropriate medications for the relief of pain during painful
procedures.(F)
Young infants, less than 6 months of age, cannot tolerate opioids for pain
relief.(F)
Children who will require repeated painful procedures should receive
maximum treatment for the pain and anxiety of the first procedure to
minimize the development of anticipatory anxiety before subsequent
procedures.(T)

Correct

In correct

No(%)

No(%)

36(60)

24(40)

18(30)

32(53)

35(58.3)

25(41.7)

17(28.3)

43(71.7)

22(36.7)

38(63.3)

38(63.3)

22(36.7)

22(36.7)

38(63.3)

17(28.3)

43(71.7)

23(38.3)

37(61.7)

33(55)

27(45)

(261) 43.6

(339)56.4

T* True , F* False
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Table. 4 Correlation ship's between Nurses Knowledge and Some Related Variables.
Crosstab Causes Correlation ship's
Chi- Square
Approx. Sig
Unit of working* Nurses Knowledge
24.798
.417
Number of experience years in pediatric* Nurses
34.916
.698
Knowledge
Educational preparation* Nurses Knowledge
13.828
.611
NS* non-significant
NS: at P –Value > 0.05
S : at P –Value < 0.05
HS: at P –Value < 0.01

DISCUSSION
In this study, the nurses’ responses
indicated that there was deficiency in
knowledge in many areas, including: pain
assessment, the pharmacology of analgesic
drugs, the use of analgesic drugs, and nonpharmacological methods. Few nurses
knew that they could not rely upon
observable changes in vital signs when
verifying a child's/adolescent’s statement
that they have severe pain, Just under
three-quarters of them thought that
children less than 8 years could not report
pain intensity, therefore, they believed the
nurse should rely on the parents’
assessment of the child’s pain intensity.
Three quarters of nurses believed that if
the infant/ child/ adolescent could be
distracted from his pain this usually meant
that they are not experiencing a high level
of pain. Over half of the participants
thought that infants/ children/ adolescents
would sleep in spite of severe pain. A high
number
thought that children under 2
years of age had decreased pain sensitivity
and limited memory of painful experiences
because of an underdeveloped neurological
system (Table 2). Regarding Nonpharmacological managements few nurses
had knowledge about non-drug techniques
(Film cartoon, child story and toy) in pain
relieving. This is in contrast to the findings
of Mathew et al 5 who found that restraint
and distraction were the common
modalities employed to facilitate painful
procedures.
Regarding pharmacological managements
most of nurses thought that adolescents
with a history of substance abuse should
not be given opioids for pain because they
148

Evaluation
NS*
NS
NS

would be at high risk for repeated
addiction, a highest percentage thought
that the usual duration of analgesia of
Morphine IV was 4-5 hours. Many were
not aware that young infants, less than 6
months of age, could tolerate opioids for
pain relief (Table 3). This concurs with
McCaffery and Ferrel who claimed that
health care professionals had inaccurate
knowledge of commonly used analgesic
agents and many had fears about the
incidence of opioid addiction8.In common
with other 9, 10, 11, 12,13, 2 this study
confirmed that the majority of nurses had
deficient knowledge concerning children
pain assessment and management.
Researchers found that there was little
correlation between nurse’s knowledge of
pain assessment and management in
children
and
their
demographic
characteristics (Unit of working, years of
experience,
educational
preparation)
(Table 4). This could be because of the
lack on emphasis on topics regarding pain
in within the educational curricula and in
service education.
CONCLUSIONS
AND
RECOMMENDATIONS
Nurse caring for children in Erbil City had
deficits in their knowledge regarding pain
assessment and management.
So the
researchers recommended enriching the
nursing curricula with pain topics and
developing an educational program and
submitting of seminars for nurses to
increase their knowledge about pain
assessment and management.
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THE EFFECT OF LOXOPROFEN SODIUM ON SALIVARY CONCENTRATION
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ABSTRACT
Aim: To evaluate the efficacy of loxoprofen sodium on substance P salivary concentration after the surgical
removal of mandibular wisdom tooth.
Methods: Surgical removal of mandibular third molar was performed in two groups of individuals, total of fifty
patients were anticipated in this study. All were medically fit, their average of age 24.48± 5.27 (ranged 17-38);
each group consisted of twenty five patients. Group A: Preoperative 120 mg loxoprofen sodium oral capsule 30
minutes prior surgical operation; group b: placebo or control group where 120 mg glucose oral capsule 30
minutes prior surgical operation was applied. all patients received post operatively amoxicillin capsules 500 mg
t.i.d, metronidazole tablet 500mg t.i.d, and supplementary paracetamol 500 mg tablet as required. Salivary
concentration of substance P was measured by ELISA. Pain was assessed by verbal pain scale, and duration of
postoperative analgesia which recorded between groups.
Results: Postoperative salivary concentrations of substance P, verbal pain scale, and duration of postoperative
analgesia in drug group was significantly lower than those in control group (P<0.05).
Conclusions: Preoperative loxoprofen sodium reduced postoperative concentrations of substance P in saliva.
Substance P salivary levels significantly increased at first day following surgical removal of impacted
mandibular third molar and it’s seem to be correlated with postoperative pain.

Duhok Med J 2012;6 Suppl 1: 152-159.
Key words: Substance P, Loxoprofen, Impacted mandibular third molar and Postoperative
pain.
he removal of impacted teeth is one
of the most common procedures
performed by oral and maxillofacial
surgeons. The dental impaction pain model
has become one of the primary models
used in developing analgesic drugs, as it
provides a readily available healthy
population and a relatively uniform
surgical procedure confined to one area of
the body 1.
Substance P (SP) consists of 11 amino
acids and is a prototypic neuropeptide for
more than 50 neuroactive molecules,
which include CGRP, neuropeptide Y, and
endothelin 2,3. Originally it was isolated
from intestinal extracts, it’s ability to
produce hypotension and non propulsive
contractions of isolated intestine were first
reported in the 1930 4-6. The amino acid

T

*

sequence was not established until 1971 7.
It is of considerable scientific and
therapeutic interest because of its location
in discrete cell groups in the
gastrointestinal system, spinal cord, and
brain 8. SP is typically co-localized with
other
peptides
and/or
amine
neurotransmitters, it is released from
neurons and acts as a neurotransmitter or a
neuromodulator.
In the periphery, SP is a neurotransmitter
in primary sensory neurons with cell
bodies in the dorsal root ganglia and
cranial sensory ganglia. These neuron s not
only transmit sensory information from the
periphery to the central nervous system,
but are also important for the local release
of SP, leading to neurogenic inflammation,
a condition characterized by vasodilatation
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and increased vascular permeability 9.
Peripheral sensitization can be with
different
stimuli,
thermal,
tactile,
mechanical, and chemical, and their first
relay is in the dorsal horn. In clinical
situation this noxious stimuli is prolonged
resulting
in
tissue
damage
and
inflammation. This leads to release of a
‘soup’ of inflammatory mediators such as
SP which in turn acts to sensitize high
threshold nociceptors. As the low
threshold stimuli, which would not
normally cause pain, are now perceived as
painful 10 .
In most studies, SP was more concentrated
in saliva than in serum or plasma.
Therefore, it appears that SP does not
merely "leak" from serum into saliva but
actively enters saliva by an unknown
mechanism 11. Almost all pathological
conditions that affect oral tissues, as well
as orthodontic or dental care procedures,
increase the production and release of SP
12
.
Loxoprofen sodium (loxoprofen), a non
steroidal anti-inflammatory drug (NSAID),
is a nonselective cyclooxygenase (COX)
inhibitor and works by reducing the
synthesis
of
prostaglandin
from
arachidonic acid. It’s of the phenylproionic
acid group. Loxoprofen sodium is
clinically used as an anti-inflammatory,
analgesic and antipyretic agent. The
chemical structure is sodium 2-[4-(2oxocyclopentan-l-methyl)
phenyl]
propionate dihydrate which was first
synthesized in the Central Research
Laboratory of Sankyo Co. Ltd., Japan. It is
characterized in potent analgesic action
compared to the anti-inflammatory and
antipyretic actions 13. The analgesic
activity of loxoprofen in animal study is
approximately 20 times greater than that of
either indomethacin or naproxen and
approximately 10 times greater than that of
ketoprofen and exhibits relatively weak
14
gastrointestinal
ulcerogenicity
.
Loxoprofen is effective for relief pain after
tooth extraction. Loxoprofen is a prodrug.
It is quickly converted to its active
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transalcohol following oral administration,
and reaches its peak plasma concentration
within 30 to 50 minutes 15.
Aim of study: To evaluate the efficacy of
loxoprofen sodium on substance P salivary
concentration after the surgical removal of
mandibular wisdom tooth.
METHODS
Study design and samples
A double blind randomized study was
performed at the Department of Oral and
Maxillofacial
Surgery,
College
of
Dentistry, University of Mosul, and
included fifty seven patients who required
surgical removal of a single impacted
mandibular third molar under local
anesthesia (2%lidocaine and 1/80000 of
adrenaline in 1.8 ml). Mean age of patients
(25 males and 25 females) was 24.48±
5.27 years with a range of (17-38 years).
The patients were divided into two groups:
Group A (control) twenty five patients and
Group B (loxoprofen) twenty five patients.
Patient’s selection
All patients required the surgical removal
of mandibular third molar required bone
removal, that were free of pericoronitis
and infection at the time of surgical
procedure, no history of allergy or
hypersensitivity to the loxoprofen, no
history of compromised medical status, no
recent use of anti-inflammatory and
antibiotic drugs, non-pregnant or lactating
females, non-smoking, non-alcoholic and
agreed to participate in this study and
signed the consent form. The study was
approved by the local academic committee
according to relevant guidelines.
Patients grouping
Double blind randomized study was
performed. Patients were divided into 2
groups; Group A: (25) patients received
code A (preoperative oral capsule of
120mg loxoprofen 30 minutes prior to
surgery). Group B: (25) patients received
153
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code B (preoperative oral capsule of
120mg glucose 30 minutes prior to
surgery).
Surgical procedure
A standardized surgical procedure was
performed on all patients by the same
right-handed operator in the same
operating room and under similar
conditions. A small gauze pack was then
applied on the surgical site and the usual
post extraction instructions were given to
the patient. Duration of surgery in minutes
(from beginning of initial incision to the
last suture) was recorded.
Postoperative medications
All patients in the study (including those in
control), routinely received amoxicillin
(oral 500 mg every 8 hours) for 5 days
following surgery, metronidazole tablets
(500 mg every 8 hours) and paracetamol
tablets (oral 500 mg on need). In addition,
a 0.2% chlorhexidine mouth rinse was
prescribed twice daily to be started the day
after surgery for 5 days.
Postoperative pain assessment
Pain was objectively measured at 24 hours
after the end of operation.
Verbal pain scale (VPS): The scale
consists of: 0: no pain; 1: mild pain; 2:
moderate pain; 3: severe pain; and 4: very
severe pain (16).
Duration of analgesia (DA): Patients were
instructed to record the first time for the
need of analgesia (Paracetamol tablet 500
mg) after surgical operation (time from the
end of the surgery until the intake of
rescue medication became necessary for
the patient).
Saliva collection and substance P
measurement
Whole unstimulated saliva was collected at
30 minutes before start of operation and 24
hours after the end of operation, and at
least 2 hours after any food intake to
exclude the food stimulatory effect on
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salivary secretions. SP immunoassay
ELISA kits (R&D Systems, Inc., USA)
were used to determine the concentration
of SP in the whole-saliva samples. The
assay was performed according to the
manufacturer’s instructions and the results
referred to a calibration curve expressed in
pg /ml. Samples were assayed in duplicate.
Statistical Analysis
Data were incrementally entered over the
course of study into an electronic sheet
(Excel, Microsoft inc, Windows 2007) and
analyzed using statistical package for
social sciences (SPSS) program version
19.0. Analysis included descriptive
statistics (frequency and percentages for
non–parametric data, and mean and
standard deviation for parametric ones);
and analytical statistics (Mann–Whitney
Test for non–parametric data and
independent sample Student’s t–test for
parametric ones was applied among the
data of pre and post values of the
parameter). Differences between groups
were considered statistically significant
when p < 0.05 level.
RESULTS
The results obtained in this study were
represented as standard descriptive statistic
of mean ± standard deviation for the
measured values before and after the
surgical operation. There were no missing
data and all patients included in the study
attended the follow up visit.
Verbal pain scale of study groups
The results of Verbal pain scale (VPS)
were measured at 24 hours after the
surgery. The results and statistics obtained
for VPS for control group were mild (8%),
moderate (48%) and sever (44%) and for
group B were mild (52%), moderate (48%)
and sever (0%). There was significant
difference (at P=0.001) of VPS of study
groups as showed in( Table 1).
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Table 1. Descriptive statistics and Mann-Whitney U Test of VPS of study groups.
Groups

VPS

Frequency

Percent (%)

Mann Whitney U

Mild
2
8
Moderate
12
48
Control
Sever
11
44
Total
25
100
109
Mild
13
52
Moderate
12
48
Loxoprofen
Sever
0
0
Total
25
100
* Significant difference existed between groups at p=0.001 levels.

Duration of analgesia of study groups
The results of duration of analgesia (DA)
(hours) were measured during 24 hours
after the surgery. The results and statistics
obtained for DA for group A and B were

Z-value

P-value

-4.277

0.001*

3.26± 1.595 and 6.46±2.692 hours
respectively. There was significant
difference (at p=0.001) of DA of study
groups as showed in (Table 2).

Table 2. Descriptive statistics and independent samples T-Test of duration of analgesia of study groups.
Groups
Control
Loxoprofen

Number
25
25

Mean
3.26
6.46

S.D
1.595
2.692

S.E mean
0.319
0.538

t- value

df

P-value

-5.113

48

0.001*

* Significant difference existed between groups at p=0.001 levels.

Pre- and post-operative SP salivary
concentration of study groups
The results of SP salivary concentration
were measured 30 minutes before and at
24 hours after the surgery. The results and
statistics obtained for SP salivary
concentration for group A pre and
postoperatively were 46.44±5.082 and
61.68±8.097 pg/ml respectively and for

group B the pre and postoperatively were
47.95±5.283 and 56.82±7.280 pg/ml
respectively. There was no significant
difference (at p=0.308) of pre-operative SP
salivary concentration while there was
significant difference (at p=0.036) of postoperative SP salivary concentration of
study groups as showed in (Table 3).

Table 3. Descriptive statistics and independent samples T Test of Pre and Postoperative SP salivary
concentration (pg/ml) of study groups.
Time
Groups
Number
Mean
S.D
S.E mean
t-value
df
P-value
Control
25
46.44
5.028
1.005
Pre
-1.031
48
0.308
Loxoprofen
25
47.95
5.283
1.056
Control
25
61.68
8.097
1.619
Post
2.234
48
0.036*
Loxoprofen
25
56.82
7.280
1.456
* Significant difference existed between groups at p<0.05 levels.

DISCUSSION
Preoperative analgesia is involves delivery
of analgesic therapy that proceeds,
adequately blocks, and outlasts the

nociceptive stimuli that accompany tissue
injury. The aim is to prevent the peripheral
and central sensitization that occurs in
response to painful stimuli, while leaving
physiological pain responses intact. Such
an effect reduces primary and secondary
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hyperalgesia, allodynia and the receptive
field changes of dorsal horn cells. Opioids,
NSAIDs, local anesthetics, alpha-2
agonists and NMDA receptor antagonists
were considered the main agents in the
preemptive analgesic 17 .
Pain management can be established by
the administration of analgesia during
either preoperative administration of some
analgesic to reduce the onset of post
operative pain 18 . Patient self–report is the
most accurate and reliable indicator of the
existence and intensity of pain and any
resultant distress 19 . NSAIDS and
paracetamol
are
agents
used
in
postoperative pain management. Many
studies have reported oral paracetamol as
an agent that is effective and well tolerated
in different surgical procedures 20.
In the present study, VPS and DA have
been implicated to describe the intensity of
pain. The data demonstrated that the
preoperative loxoprofen was more
effective in reducing VPS than placebo as
analgesia. The longer DA in loxoprofen
group can be explained by the fact that the
analgesic effect of loxoprofen before the
nociceptive stimuli was effective.
SP is an important nerve transmitter of
pain. Its concentration is directly
proportional to the injury stimulation.
Results of determination of sensory
neuropeptide levels in plasma and spinal
fluid have suggested that measuring these
peptides would be more efficient if
performed closer to the effectors 21 . Saliva
is a fluid close to the receptors as plasma
or lumbar spinal fluid 22 . Thus, we
proposed that saliva could represent a fluid
particularly suitable for analysis of release
of neurotransmitters following surgical
removal of mandibular third molar.
Preoperative loxoprofen sodium reduced
postoperative concentrations of SP in
saliva. SP salivary levels significantly
increased at first day following surgical
removal of impacted mandibular third
molar and it’s seem to be correlated with
postoperative pain. Therefore, SP can
objectively reflect the degree of pain 23 .
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CONCLUSIONS
Preoperative loxoprofen sodium reduced
postoperative concentrations of substance
P in saliva. Substance P salivary levels
significantly increased at first day
following surgical removal of impacted
mandibular third molar.
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ABSTRACT
Introduction: Gall stones disease is one of the most common problems affecting the digestive tract. Autopsy
reports have shown a prevalence of gallstone from (11%) to (35%). The prevalence of gallstones is related to
many factors, including age, gender and ethnic background. Cholelithiasis produces diverse histopathological
changes in gallbladder mucosa namely acute inflammation, chronic inflammation, glandular hyperplasia,
granulomatous inflammation, cholesterolosis, dysplasia, and carcinoma.
The aims of this study were to find out the age and gender distribution of the gall stones in Duhok City, the
anatomical anomalies in the biliary system and main pathologic changes in the gallbladder in association with
gallstones.
Methods: This study included (275) patients; (51) males and (224) females, all of them had cholecystectomy for
cholelithiasis. The stones were analyzed chemically and the gallbladders were studied histopathologically.
Results: This study showed that females were affected more than males (4.3:1) ratio; the mostly affected age
group was the fourth decade of life (30-39) years. Mixed stones were the commonest (60.3%) followed by
cholesterol stones (25%). Anomalies of the biliary system were detected in (16) patients and include cystic duct
variations (4.3%) and cystic artery variations (1.4%). The commonest histopathological finding was chronic
cholecystitis (68.3%) and malignancies constituted only (1%).
Discussion: The present work is consistent with the work of many other researchers regarding the age and
gender distribution of gallstones and also regarding the effects of gallstones on the gallbladder. But, regarding
the type of stones whether cholesterol, mixed or bilirubinate stones, there are some dissimilarity with the results
of some workers.
Conclusions which can be made from this study are that; gallstones are more common in women than men, the
fourth decade of life is the peak incidence, the commonest pathology is chronic cholecystitis, malignancies are
rare and anatomical anomalies are very important surgically.

Duhok Med J 2012;6 Suppl 1: 160-169.
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allstones disease is one of the most
common problems affecting the
digestive tract. Autopsy reports have
shown a prevalence of gallstone from
(11%) to (35%). The prevalence of
gallstones is related to many factors,
including age, gender and ethnic
background. Certain conditions predispose
to the development of gallstones. Obesity,
pregnancy, dietary factors, Crohn's
disease, terminal ileal resection, gastric
surgery, hereditary spherocytosis, sickle

G

cell disease and thalassemia are all
associated with an increased risk of
developing gallstones. Women are three
times more likely to develop gallstones
than men and first degree relatives of
patients with gallstones have a twofold
greater prevalence.1
The incidence of cholelithiasis in the USA
is about (10%) with about (800,000) new
cases seen annually, (70%) of affected
women acquiring them by age of (30)
years and (70%) of men by age of (60)
years. 2 A study done in Italy reported that

* Professor in Anatomy College of medicine University of Mustansiriya Baghdad-Iraq
** Assistant Professor in Pathology Faculty of Medical Sciences Duhok University Kurdistan region-Iraq.
*** Assistant Lecturer in Anatomy Faculty of Medical Sciences Duhok University Kurdistan region-Iraq.
Correspondence author :. Alaa Hani Razzak .E amil: ala_hani@yahoo.com, Mobile: 07504801310

160

Duhok Medical Journal

overall prevalence was (11%), (6.7%) in
men and (14.6%) in women ranging from
(18) to (65) years of age. 3
Cholesterol and bile pigments are the two
principal constituents of gall stones. In
addition Calcium Carbonate, Phosphate
and Palmate are present in variable
amounts. Pure cholesterol and pure
pigment stone do occur, but most stones
are mixed. Predominantly cholesterol
stones account for (75%) of all gallstones
in the west. They are single or multiple,
hard and usually layered on cross-section.
Pigment stones are most common in Asia.
They are usually black or brown in color,
brown stones crumble when squashed.
About (10%) of stones contain enough
Calcium to be radio-opaque. 1
Diseases in the gall bladder affect only a
small minority of people with gallstones. It
presents with a variety of clinical
syndromes, of which the most common are
chronic cholecystitis, which appears
slowly overtime, biliary colic and acute
cholecystitis, both of which develop
rapidly. 4
Acute cholecystitis is secondary to
gallstones in (90%) to (95%) of cases. In
less then (1%) of acute cholecystitis, the
cause is a tumor obstructing the cystic
duct. 1
Histologically, the inflammatory reactions
are not distinctive consist of the usual
patterns of acute inflammation (i.e. edema,
leucocytic infiltration, vascular congestion,
frank abscess formation, or gangrenous
necrosis). In chronic cholecystitis, the
changes are extremely variable and
sometimes minimal .The mere presence of
stones within the gallbladder, even in the
absence of acute inflammation, is often
takes as sufficient justification for the
diagnosis.
The gallbladder may be
contracted, of normal size, or enlarged.
Mucosal ulcerations are infrequent; the
submucosa and subserosa are often
thickened from fibrosis. In the absence of
superimposed acute cholecystitis, mural
lymphocytes are the only sentinels of
inflammation.5
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Chronic
cholecystitis
is
generally
associated with gallstone and may follow
acute cholecystitis or develop insidiously.
Features of acute cholecystitis may be
superimposed on it. The gallbladder is
thickened and fibrotic, muscle fibers are
hypertrophied .The mucosal epithelium
may be atrophic or hyperplastic,
sometimes forming diverticula which can
reach the serosal surface, these diverticula
are often called (Rokitansky-Aschoff
sinuses). The presence of cholesterol and
bile in damaged diverticula stimulates a
xanthogranulomatous response, with large
numbers of foamy histiocytes and
multinucleated foreign body giant cells
containing cholesterol crystals. Severe
chronic cholecystitis often causes fibrosis
of the gallbladder bed so that inflamed
organ is firmly adherent to the liver and
difficult to remove. 6
All tumors of gallbladder are rare, but
adenocarcinoma is the most frequent.
More than three-quarters of cases have
gallstones.
Occasionally
squamous
carcinoma has been described, presumably
arising from metaplastic squamous
epithelium. Gallstones are invariably
found in these cases. 6,7
The aims of this study:
-To find out the age and gender
distribution of the gall stones in Duhok
City.
-To find out the anatomical anomalies in
the biliary system.
-To find out the main pathologic changes
in the gallbladder in association with
gallstones.
METHODS
This study includes (275) cases, (51) male
and (224) female. All of them operated on
for cholecystectomies, whom were
admitted to private and public hospitals in
Duhok city for cholelithiasis.
Preoperatively, history was taken and
clinical examination was performed.
Important and relevant laboratory and
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ultrasonographic investigations were done
also.
Gallbladders were examined grossly,
then opened and stones were removed,
examined grossly and then submitted for
chemical analysis. Three sections from
each gallbladder were taken, from the
fundus, body and neck. These sections
were processed automatically, embedded
in paraffin wax, blocked; cut by a
microtome into (4) micron-thick sections,
mounted on glass slides and then stained
by hematoxylin and eosin stains. (8)
Patients were classified according to age,
gender, number of stones and the result of
chemical
analysis.
Regarding
the
histopathologic examination, the findings
were categorized in this way:
1.No
significant
histopathological
findings.
2.Inflammation:
a.Acute cholecystitis.
b.Acute on chronic cholecystitis.
c.Chronic cholecystitis.
3.Malignancy.
The results were expressed in frequencies
and percentages.
Anatomical variations were recorded
according to the operative findings of the
surgeon.
RESULTS
This study included (275) patients; (51)
were males (19%) and (224) were females
(81%) (Figure 1).
Of the included patients; (77) were in the
4th decade of life (30-39 year) (28%) and
only (5) patients were below twenty years
(1.8%) (Figure 2). Two of them had
hereditary haemolytic anaemia.
The stones were multiple in (206) patients
(75%) (Figure 3) and (166) patients
(60.3%) had mixed stones (Figure 4).
Anatomic anomalies were detected in (16)
patient; (12) of them have cystic duct
variations and (4) have cystic artery
variations (Figure 5).
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The
commonest
histopathological
diagnosis was chronic cholecystitis (188)
patients (68.3%) (Figures 6 and 7).
(Figure 8) is a microphotograph of acute
haemorrhagic cholecystitis, (Figure 9 )
shows cholesterolosis and( Figure 10)
shows intestinal metaplasia. (Table 1)
summarizes
the
histopathological
diagnoses of the included (275) patients.
The most frequent histopathological
findings were mucosal ulceration and
Rokitansky Aschoff sinuses which have
been seen in (92) patients (33.4%) and (49)
patients (21.8%) respectively (Table 2).
Only (3) patients (1%) had gallbladder
carcinoma. The latter group include two
males and one female; two of them had
adenocarcinoma (Figure 11) and one had
squamous cell carcinoma.

Figure 1. Gender distribution
M: Male
F: Female

Figure 2. Age distribution and percentage of the
patients
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Figure 3. Number of gallstones
M: Multiple
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S: Single

Figure 5. Number of patients with cystic artery
and cystic duct variations
CA: Cystic artery.
CD: Cystic duct.
ACC D: Accessory duct.
A+P: Anterior and posterior branches.

Figure 4. Types and percentage of gallstones.
M: Mixed C: Cholesterol B: Bilirubin.
Table 1. The final histopathological diagnoses.
Histopathological diagnosis
Acute inflammation
Acute on chronic inflammation
Mild
Chronic inflammation
Moderate & Severe
No significant histopathological finding (Normal)
Malignancies

No. (%)

M No.

F No.

15 (5.4)
49 (17.8)
85 (30.9)
103 (37.5)
10 (3.6)
3 (1.0)

2
11
16
20
0
2

13
38
69
83
10
1

No. (%)

M No.

F No.

92 (33.4)
5 (1.8)
17 (6.0)
26 (9.4)
34 (12.0)
60 (21.8)
4 (1.4)

17
1
5
6
7
11
0

75
4
12
20
27
49
4

Table 2. The associated histopathological findings
Histopathological findings
Mucosal ulceration
Dysplasia
Metaplasia
Cholesterolosis
Hyperplasia
Rokitansky-Aschoff sinuses
Oesinophilic infilteration
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Figure 10. Intestinal metaplasia, many goblet
cells are seen in the epithelium
Figure 6. Chronic Eosinophilic Cholecystitis

Figure 11. Adenocarcinoma of the gallbladder
Figure 7. Chronic cholecystitis, there is large
number of plasma cells

DISCUSSION

Figure 8. Acute hemorrhagic cholecystitis

Figure 9. Lipid laden foamy cells in the lamina
propria
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Gallstones are very common. 3
Gallstone disease is one of the most
common problems affecting the digestive
tract. 1
This study finds out the commonest age
group underwent cholecystectomy for
cholelithiasis is (30-39) years (25.9%).
In this study, patients under twenty years
age group constitute only 1.8%, two of
them have haemolytic diseases. It is well
known that patients with haemolytic
anaemia show an increased prevalence of
pigment stones. 4
Haemolytic disease is no longer the
predominant risk factor for symptomatic
gallstone disease in children. 6
The most commonly involved age group
for cholelithiasis (51%) 41-60 years with
females being more common than males. 10
In the present study, it is found that
gallstone disease more common in females
then males in a ratio of 4.3:1. Probably this
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is related to fertility and the hormonal
factors. This is comparable with AlKhayatt who studied 1000 patients and
found a female to male ratio is 3.5:1. 11 It
is also comparable to study done by
Mustafa and Qibi 12 and Mahmoud and
AL-Sakkal. 13 Al-Qazzaz found female to
male ratio of 5:1. 14 Zahrani and Mansoor
studied the incidence of gallbladder
diseases in Saudi Arabia and stated that
female to male ratio is 4.6:1. 1
Volzke et al reported that female gender,
age, being overweight is major risk factors
for gallstone formation. 16
Ramzis et al postulated that in USA the
prevalence of gallbladder diseases in white
women is about 2:117 .The predominance
of gallbladder diseases among females is
reported by Brunicardi 1, Morris 4, Russel
18
, Bateson 19 and Kissane 20.
Anatomical variations and congenital
anomalies were encountered in 16 patients
in the present study.
It was found in relation to cystic artery and
cystic duct variations; cystic artery of short
type and cystic artery of anterior and
posterior branches were seen in
(2 patients), short cystic duct in (6
patients),
accessory
cystic
duct
(cholecysto-hepatic duct) in (2 patients)
and high insertion cystic duct in (4
patients).
Recent studies by Larobina and Nottle
concluded that anatomical variations were
uncommon and anomalous ducts were not
seen. Vascular variations were found to be
the only significant abnormalities 21.
Standring reported the variation in the
origin of the cystic artery and insertion or
drainage of cystic duct, double or absence
of cystic duct and one or more accessory
hepatic ducts which are rare or uncommon,
but on the other hand, these variations in
the cystic duct are of considerable
importance during surgery 22 .
Gallstone chemical analysis revealed
mixed type (60%), cholesterol (25 %) and
pigment (14%). Multiple gallstones
constitute (75%) and the rest was of single
type.
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Selvi et al found the most common type of
stone was the mixed type (55%) followed
by pigment and cholesterol stones 10.
Cholelithiasis
produces
diverse
histopathological changes in gallbladder
mucosa namely acute inflammation,
chronic
inflammation,
glandular
hyperplasia, granulomatous inflammation,
cholesterolosis, dysplasia, and carcinoma
23
.
In this study, histopathological results
were acute inflammation (5.4%), acute on
chronic inflammation (17.8%), mild
chronic inflammation (31%), moderate and
severe chronic inflammation (37.5%),
malignancy (1%) and normal histology in
(3.6%).
Chronic cholecystitis is the most common
finding in the present study (68.55%)
followed by acute on chronic, acute,
normal and malignancy consequently. This
is comparable with a study by Rubin and
Farber
who
stated
that
chronic
cholecystitis is the most common
gallbladder disease 24.
Selvi et al reported that chronic
cholecystitis was the most common
histopathological diagnosis 10.
Strasberg reported about two thirds of
patients with gallstone disease present with
chronic cholecystitis. Acute cholecystitis is
secondary to gallstone in (90-95%) of
cases.25
The pathologic changes in chronic
cholecystitis which often do not correlate
well with symptoms, vary from an
apparently normal gallbladder with minor
chronic inflammation in the mucosa, to a
shrunken, non functioning gallbladder with
gross transmural fibrosis and adhesions to
nearby structures. The mucosa is initially
normal or hypertrophied, but later becomes
atrophied, with the epithelium protruding
into the muscle coat, leading to the
formation of the so-called RokitanskyAschoff sinuses. 1
In the present study, associated findings
were observed during histopathological
examination; and these include mucosal
ulceration, cholesterolosis, dysplasia,
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metaplasia,
hyperplasia,
oesinophilic
infiltration
and
Rokitansky-Aschoff
sinuses. The later seems to be the most
common finding which seen in 60 patients
(21.8%), the least common finding is
oesinophilic infiltration (4) patients
(1.5%).
It is observed in this study that
Rokitansky-Aschoff sinuses and glandular
hyperplasia were mostly associated with
mixed or cholesterol stones. This is
compatible with study done by Baig et al
who reported this association and
explained by that cholesterol may be a
more potent stimulus for glandular
hyperplasia or the later may responsible
for formation of cholesterol rich stones. 23
In this study, only three patients are
recorded with carcinoma of the
gallbladders
which
already
have
gallstones, this constitutes (1.8%).
Grobmyer et al, Pandey and Shukla stated
that cancer of the gallbladder is a rare
malignancy that occurs predominantly in
the elderly. It is an aggressive tumor, with
poor prognosis. It is (2) to (3) times more
common in females than males and peak
incidence is in the seventh decade of life.
However, no statistically significant
comment can be made about the sex
distribution of biliary carcinoma in this
study because of the limited number of
patients affected. Approximately (1%) of
patients undergoing cholecystectomy for
gallstone diseases are found incidentally to
have gallbladder carcinoma. 26,27
Serra et al postulated that cholelithiasis is
the most important risk factor for
gallbladder carcinoma and up to (95%) of
patients with carcinoma of the gallbladder
have gallstones. 28
The conclusions which are made from this
study are; gallstones are more common in
women; female to male ratio is (4.3:1), the
peak age is (30-39) years, chronic
cholecystitis is the commonest clinical and
histopathological finding which constitutes
(68.3%)
of
the
included
cases,
malignancies of the gallbladder are not
common in this study (1%) and all of them
166

were associated with gallstones and
anatomical anomalies of the biliary system
deserve special attention because of their
surgical importance.
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ABSTRACT
Background and objectives: The incidence and antibiotic resistance of Campylobacter jejuni Infections
continues to rise worldwide. The aim of this study was to detect the incidence of Campylobacter jejuni
Infections in infant's diarrheic specimens, poultry cloacal swabs, and environmental surface raw water from
Duhok regions. Also, determination of susceptibility test and biotyping patterns of the isolates was studied.
Methods: A total number of 572 samples were collected, from June to November 2006, consisted of 267
samples from infant's diarrheic specimens, 177 samples from poultry cloacal swabs, and 128 samples from
environmental surface raw water from Duhok regions. Isolation and identification of the organisms was carried
out by conventional standard methods.
Results: The results confirmed 48 (8.39%) isolates as Campylobacter jejuni out of 572 collected samples. Of
them, 30 (62.5%) isolates were from poultry cloacal swabs, 9 (18.75%) isolates from infant feces, and 9
(18.75%) isolates from surface raw water samples. Biotyping scheme showed predominate biotype I comprising
64.6%, followed by biotype II, III and IV with percentages 27.1%, 6.2% and 2.1% respectively. Susceptibility
rates were variable as ciprofloxacin 91.6%, followed by gentamicin 70.8%, chloramphenicol 66.7%,
nitrofurantoin 75%, erythromycin 45.8%, co-trimoxazole 43.3%, ampicillin 16.6% and cephalothin 2.1%.
Conclusions: Low incidence rate of Campylobacter jejuni in infants feces and surface raw water samples while
high proportion were in poultry cloacal swabs .most Isolates showed diversity in biotyping patterns with highly
sensitivity to ciprofloxacin and highly resistant to ampicillin and cephalothin.

Duhok Med J 2012;6 Suppl 1:170-178.
Key words: Campylobacter jejuni, Incidence, Biotyping, Antibiotics.
ampylobacter jejuni is gramnegative, microaerophilic bacteria
colonizing intestinal tract of different
animals and poultry birds. 1 The majority
of C. jejuni infections are sporadic;
however, the most common human
infections are acute bacterial gastroenteritis, especially in neonates, infants,
young children, elderly age and
immunocompromised patients. Although
they are usually self-limiting in healthy
adults, but complications resulting from
Campylobacteriosis also occurred such as
reactive
arthritis,
pancreatitis, and
Guillain-Barre′
and
Miller-Fisher
syndrome in approximately 0.1% of all
cases.2
Surveys have suggested that in
developed regions, the incidence of
infection continue to rise, and exceed the

C

number of reported cases of Salmonellosis.
However, the major source of human
infection is the handling and consumption
of contaminated poultry meat, although
epidemiological data suggest other sources
of infection like raw milk and untreated
surface water implicated as sources or
vehicles. 3
Most human infections with C. jejuni are
self-limiting and do not require
antimicrobial chemotherapy. However,
treatment with antibiotics is needed in
individuals with invasive or very severe
disease.4,5 Resistance may arise during
treatment of humans, but it is also believed
that the use of these antibiotics in the
veterinary field contributes to increased
resistance among strains infecting humans.

6

The aims of this study were first to detect
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the incidence of C. jejuni infections in
infant's diarrheic specimens, poultry
cloacal swabs, and environmental surface
raw water from Dohuk regions. The
second aim was to determine antibiotic
sensitivity tests and biotyping patterns of
the isolates.
METHODS
Samples Collection: From June to
November 2006, a total of 572 samples
were investigated which distributed
between 267 samples from infant's
diarrheic clinical specimens, 177 samples
from poultry cloacal swabs, and 128
samples from environmental surface raw
water from Duhok region. Infant's
diarrheic specimens were obtained from
those infants suffering from watery
diarrhea and/or mucus with or without
bloody diarrhea which were admitted to
Heevy Children Hospital in Duhok city.
The samples were collected using clean
containers with screw-cap containing
Cary-Blair broth, and dispensed in 3ml
aliquots. Poultry cloacal swabs were
obtained from Duhok regions (Kalakchi,
Qasrok and Semeel town) using sterile
swabs inserting into broiler cloacae and
fresh cloacae droppings, break off the
handle of swabs and placed in bottles
containing Cary-Blair transport broth,
tighten caps, and dispensed in 3ml
aliquots. Environmental surface water
samples were collected from ducts,
streams, ponds (particularly those near to
chicken house) in Duhok regions
(Kalakchi, Qasrok town) using sterile
container and poured directly into bottles
contain Cary-Blair broth and dispensed in
3ml aliquots. All the collected samples
were transported in cold environment
using transport plastic bag contained ice
blocks, to Microbiology laboratory in the
College of Medicine, Duhok University
within the same day, for sample
processing.
Sample Processing: The collected
samples were inoculated in selective
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enriched broth (Hunt broth) containing 5%
defibrinated sheep blood, Campylobacter
selective supplement antibiotic (Butzler’s),
and Campylobacter growth supplement
(FBP), dispensed in 3ml aliquots in bottles
with loosen caps. Incubation lasted for 18
hrs at 42˚C in microaerobic condition (5%
O2, 10 % Co2, and 85% N2) using Gaspack generating kit (Campy-Gen-Oxoid) in
anaerobic jar. One-two loopful of the
enrichment broth was streaked onto two
selective agar media: The first medium
was Brucella agar with 5% sheep blood,
Campylobacter-growth supplement (FBP)
and Campylobacter selective supplement
antibiotic (Butzler’s). The second medium
was charcoal cefoperazon agar. Both
media were incubated in microaerobic
condition in anaerobic jar at 42˚C for 2-3
days. 7
Identification of Campylobacter jejuni:
The growth was identified after 48-72 hrs
of incubation, and suspected colonies were
identified as a Campylobacter by
examining for characteristic morphology
and motility using microscope. The
presumptive Campylobacters were further
identified by traditional methodology and
biochemical tests. Three-five suspected
colonies were enriched in Brucella broth,
enhanced with FBP supplement, in tube
with
loosen
caps
incubated
in
microaerobic condition for 18hrs then
streaked on Columbia agar plates for
species-level identification of isolates by
traditional methodology including oxidase
test, catalase test, nitrate reduction test,
H2S production on triple sugar iron agar,
susceptibility to nalidixic acid (30µg) and
cephalothin (30µg) and hydrolysis of
hippurate. (7)
Biotyping Scheme of Campylobacter
jejuni Isolates: In the present study, Lior
(1984) provisional scheme was used for
biotyping of C. jejuni isolates, (8) as
indicated in (Table 1).
Antibiotic
Susceptibility
Testing:
Screening for antibiotic resistance was
investigated using modified Kirby &
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there were four biotypes. Biotype I
(HipO+, H2S¯, and DNase¯) was
dominant (64.6%) over the other three
biotypes of C. jejuni, while the percentages
of biotype II (HipO+, H2S¯, and DNase+)
, biotype III (HipO+, H2S+, and DNase¯),
and biotype IV(HipO+, H2S+, and
DNase+) were 27.1%, 6.2%, and 2.1%
respectively as shown in (Table 3). All
isolates (48) of C. jejuni were tested to
eight different types of antibiotics discs.

Bauer methods as described by Wittwer et
al (2005). (9)The following antibioticimpregnated discs (Oxoid) were used;
Table 1. Biotyping scheme of C. jejuni isolates.
Biotypes

Hippurate
hydrolysis
test

Rapid
H2S
test

DNA
hydrolysi
s test

I
II
III
IV

+
+
+
+

―
―
+
+

―
+
―
+

Table 2. The incidence rate of C. jejuni from
various sources.
Source of
No. of
No. of % among
Infections
Samples Isolates all positive
(%)
isolates
infant′s
267
9 (3.37)
18.75
diarrheic
specimens
Poultry
177
30(16.9
62.5
cloacal
5)
swabs
Surface raw
128
9 (7.03)
18.75
water
samples
572
48
100
Total
(27.33)

ampicillin (25µg), cephalothin (30µg),
erythromycin (30µg), gentamicin (10µg),
nitrofurantoin (30µg), chloramphenicol
(30µg),
co-trimoxazole
(5µg)
and
ciprofloxacin (5µg).
RESULTS
This investigation was conducted in
Duhok city from June to November 2006.
Out of 572 samples collected from three
different sources, only 48 isolates were
found to be C. jejuni, representing 8,39%
of the total isolates.
The results of isolation and distribution of
C. jejuni according to sources showed that
C. jejuni was successfully isolated from
3.37% infants′ diarrheic specimens, 16.95
poultry cloacal swabs and 7% surface raw
water samples as shown in (Table 2). The
results of biotyping scheme of C. jejuni
isolates in the present study revealed that

Table 3. Percentage of four biotypes of C. jejuni
in overall isolates (48).
No. of
Biotyp Biotyp Biotyp Bioty
Isolate
eI
e II
e III
pe IV
s
(%)
(%)
(%)
(%)
48

31
(64.6)

13
(27.1)

3
(6.2)

1
(2.1)

Table 4. Antibiotic susceptibility test of C. jejuni isolates.
Sensitive
Antibiotics

Code

Ciprofloxacin
Nitrofurantoin
Gentamicin
Chloramphenicol
Erythromycin
Co-trimoxazole
Ampicillin
Cephalothin

CIP
F
CN
C
E
SXT
AM
KF
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Resistance

No.

%

No.

%

44
36
34
32
22
21
8
0

91.6
75
70.8
66.7
45.8
43.7
16.6
0.0

4
12
14
16
26
27
40
48

8.4
25
29.2
33.3
54.2
56.3
83.4
100
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The results of antibiotic resistance
screening test as shown in
( Table4)
showing that most 91.6% isolates of C.
jejuni were susceptible to ciprofloxacin
followed
by
gentamicin
70.8%,
chloramphenicol 66.7%, nitrofurantoin
75%, erythromycin 45.8%, co-trimoxazole
43.3%, ampicillin 16.6% and cephalothin
2.1%.
DISCUSSION
Many epidemiological studies confirm
that the incidence rate of this bacterium is
more than other species, and varies
according to the sources of infection, route
or vehicles of transmissions, and
susceptible host. 10 For example, in a
study conducted in Sulymania city, Iraq, it
was found that out of 105 stool samples
from diarrheic children subjected to
culture only 3% was due to C. jejuni. 11
In Mosul city, Iraq, two studies reported
that the incidence rate of C. jejuni in
infants diarrheic stool were 4.3% and
13.8% respectively.12 Our findings are also
consistent with a study done in Mosul. 13
This study already accords with numerous
published
studies
reported
by.
14,15,16,17,18,19,20
The present study revealed
that the incidence rate of C. jejuni was
16.95% in poultry cloacal swabs. Similar
results clarified by. 13,21,22 The results of
our work revealed that 7.03% of C. jejuni
was detected among surface raw water
samples collected from environmental
samples such as ducts, streams, ponds
(particularly those near to chicken house).
Other study showed analogue results. (23)
Fastidious microaerophilic nature of this
bacterium may encounter low rate
detection. 24
It was found that biotype I was dominant
over other three biotypes. Moreover,
biotype I (17 isolates) had more frequency
in poultry cloacal samples (poultry origin)
which may be considered as a source of
infection. Our results are comparable with
studies carried out by, 13, 25 and with that
work done in Brazil and Peru by 26, 27
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they found out biotype II was more
frequent than biotype I and III.
Most of the isolated C. jejuni (91.6%)
were susceptible to ciprofloxacin as
indicated in our study. Ciprofloxacin acts
by binding to one of the several DNA
synthesis enzymes such as DNA gyrase,
DNA topoisomerase IV. 28 In addition
resistance to ciprofloxacin may occur by
mutation of the chromosomal genes that
code for gyrase. Two studies in Mosul
city, Iraq, carried out individually reported
that the resistance rates to ciprofloxacin
were 11.1% and 25% respectively. 12,13
Studies in Pakistan and India showed
diverse results since the percentage of
resistant of C. jejuni strains to
ciprofloxacin were 5.5% and 71.4%
respectively. 18,19 Low-rate resistance to
ciprofloxacin in the present study may be
due to restricted use of this antibiotic in
childhood age and also in veterinary field
in our locality.
The rate of resistance to β-lactam ring
antibiotics in this study was very high
since the resistance rate to ampicillin and
cephalothin was (83.4%) and (97.9%)
respectively. In Sulymanya city, the
resistance to ampicillin and cephalothin in
C. jejuni strains of human origin was
(28.6%) and (100%) respectively. 11 The
results of this study were similar to those
observed by Al-Tahi and Hassan. 12,13
Another study reported much higher
frequency (85%) of ampicillin-resistant C.
jejuni strains of poultry origin. 30 A study
in Australia has shown the resistant rate of
C. jejuni strains from broilers farm to
ampicillin was (19.2%).31 Resistance is
usually associated with β-lactamase
production, although other mechanisms of
resistance could be involved, such as
modified penicillin-binding proteins or
impermeability. 32
Resistance rate to gentamicin was low in
this study 29.2% which is much higher
than study In Sulymanya city, Iraq (0%).11
But near that of in India (33.3%), 29 and
Slovenia (26.4%). 30
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In general, this study concluded that the
relative wide range of antibiotic resistance
in the present study might be due to
misuse, abuse of antibiotics by our patients
and the frequently prescribed antibiotics in
our clinical practices. It is also believed
that the prudent use of these antibiotics in
the veterinary medicine for treatment and
prevention of infections and in animal
feeds as growth promoters has further
engendered the development of resistant
pathogens which may contribute to
multiple-antibiotic
resistance
among
strains infecting humans. 30 As a result,
antimicrobial resistance can prolong
illnesses and compromise treatment of
patients with bacteremia and severe
complications. 33
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@ô ò‡åîŒ@ òˆ†@ üi@ ìíióè@ çbîŒŠói@ ôØóîŠbïnóè@ çbØòìa‹Øbïu@ @ ãóuŠó@ aìóØ@ o¯bîŠò†@ çbØóàb−ó÷@ ì@ òì@ óîa‹ÙïÔbm
@‡ÙŽïmbØ@óÜ@ LAmpicillin & Cephalothin@ ôäbØóî@ô ò‡åîŒ@ òˆ†@ üi@ìíióè@çbîŒŠói@ðØóî‹ Š@ ói@bèòìŠóè@~Ciprofloxacin
Erythromycin, Co-trimoxazoal ,Gentamicin, Ûòì@ õ‹m@ ôäbØóî@ ô ò‡åîŒ@ òˆ†@ üi@ ìíióè@ ŠüuìaŠüu@ ôàb−ó÷
Ampicillin& ôäbåŽïèŠbØói@ ãóØ@ Šó@ óÜ@ çbïn‚óu@ óäbàb−ó÷@ ãó÷@ .Chloramphenicol, Nitrofurantoin
@@Na‡äýa‡åà@óÜ@óîbîØói@ãó÷@õüè@ói@íj’ím@ôîò†ó @@ðä†‹Øìóè@ðä†‹ØŠóòŠbš@óÜ@òìò†‹Ø@Cephalothin
@ô ò‡åîŒ@ òˆ†@ üi@çaŠbïnóè@ì@çìíia Šòì@Œaìbïu@õòìbšŠóóÜóØ@ óqbš@ò‡åîŒ@Šaíš@çaíŽïä@õ‡äòíîóq@Lóîòì@ óåî‰Žîím@ãóÜ@ :wäbàb÷Šò†
Ciprofloxacin, Gentamicin @ üi@ óîóè@çbîŒŠói@ðØóîŠbïnóè@ì@ óÜaŒ@ ôÙŽïqbš@ ò‡åîŒ@@ãóØóî@ ôqbš@ ò‡åîŒ@NòìóîaŠ‰Žîím@çbØóî
Cephalothin, Co-trimoxazoal, üi@ óîóè@ çbîŒŠói@ ôØóî‹ Šói@ bèòìŠóè@ Nitrofurantoin, Chloramphenicol
@@NAmpicillin,
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@ @ó–þ©a
@@

@@Ûíè†@óÅÐb«@À@Campylobacter jejuni@bîÙi@pbib–c@tì‡y@ójä

@@

@ßbéýbi@μib—¾a@ßbÑ ÿa@xì‹‚@æà@ Campylobacter jejuni@âïqa‹§a@˜ïƒ“mì@ßÈ@óïÜb¨a@óaŠ‡Üa@oÜìbåm@ ZÓ‡aì@óïÑÝ©a
Nóî‡ïÝÕnÜa@óÕî‹Üa@ãa‡ƒnbi@óàb©a@óïzÜa@ëbï¾a@æà@pbåïÈì@~xbu‡Üa@Êáª@æà@pbzàì@~ð÷b¾a@ìc@ñíà‡Üa
@‹é’@ônyì@ça‹îy@‹é’@μibà@òÐ@ßþ‚@oÉ»@óåïÈ@ 572@óî‡ïÝÕnÜa@óÕî‹Üa@ãa‡ƒnbi@óìŠ‡¾a@pbåïÉÜa@Ëíáª@ÎÝi@ :ÞáÉÜa@óÕî‹ @
@ðÑïè@ ôÑ“nà@ À@ ð÷b¾a@ ìc@ ñíà‡Üa@ ßbéýbi@ μib—¾a@ ßbÑ ÿa@ xì‹‚@ æà@ óåïÈ@ 67@ ôÝÈ@ oÈŒím@ pbåïÉÜa@ ë‰è@ N2006ßìÿa@ çíäbØ
@pbåïÉÜa@ë‰èNÛíè†@óÅÐb«@À@óàb©a@óïzÜa@ëbï¾a@æà@óåïÈ@ 128@¶a@óÐbša@~xbu‡Üa@Êáª@pbzà@æà@óåïÈ@ 177@~Ûíè†@À@ßbÑ ŁÜ
@@N@óîíïyíáïØì@óïÈaŠŒì@óïÝÙ’@paŠbjn‚a@öa‹ua@ôÝÈ@óî‡ïÝÕnÜa@óÕî‹Üa@p‡ánÈa@‡Ôì@Nnƒ¾a@¶a@béÝÕä@@béÉ»@ßby
@béåà (8.39%)@ ßÈ@ ójåiì@ 572@ ßÈ@ Ëíáª@ æà@ @ @ C jejuni@ âïqa‹u@ béäa@ ôÝÈ@ o—ƒ’@ óÜÈ@ 48@ ôÝÈ@ ßí—¨a@ :@ w÷bnåÜa
@ì@ñíà‡Üa@ìc@ð÷b¾a@ßbéýbi@μib—¾a@ßbÑ ÿa@xì‹‚@æà@pýÈ@H9I@HE3.37I@~cloacal swab@xbu‡Üa@Êáª@æà (30)( E16.94I
@C jejuni @óàíq‹vÝÜ@H48I@pýÉÜ@HbiotypingI@ñíï¨a@ÂïáånÜa@oî‹uaNóàb©a@óïzÜa@ëbï¾a@xˆb¹@æà@pýÈ@H9I@HE7.03I
@w÷bnä@p‹éÄcì@NÊî‹ÜaH2S @xbnäaì@~DNA@ñìíåÜa@àb¨a@ÞÝ¥@~oîaŠíjïa@ÞÝ¥@ZôÝÈ@æî‡ánÉàì@ Lior 1984@ãbÅä@μà‡ƒnà
@óÜÈ@H31I@ñíï¨a@ÂáåÜa@a‰è@æáš@óÉÔaíÜa@pýÉÜa@†‡È@ÎÝi@óÜÈ@H48I@Ëíáª@æáš@‡÷bÜa@ÂáåÜa@íè@ßìÿa@ñíï¨a@ÂáåÜa@çc@ÂïáånÜa
@(E2.1I@~HE6.2I@kåiì@Êia‹Üaì@sÜbrÜa@μîíï¨a@μáåÜa@âq@E27.1@ójåiì@óÜÈ@H13I@ðäbrÜa@ñíï¨a@ÂáåÜa@béïÝî@~HE64.6I@ójåiì
@óïby@pýÉÜa@Êï»@p‡ic@Hñíïy@†b›à@8I@óîíï¨a@pa†b›¾a@Éi@ëb¤@C jejuni @óàíq‹u@óïby@óaŠ†@öbåqcì@NðÜaínÜa@ôÝÈ
@À@ Ampicillin& Cephalothin@μîíï¨a@æî†b›¾a@ëb¤@óïÜbÈ@óàìbÕà@ÚÜ‰Øìciprofloxacin @ñíï¨a@†b›¾a@ëb¤@óïÜbÈ
gentamicin, chloramphenicol, nitrofurantion, @béåà@óîíï¨a@pa†b›¾a@æà@õ‹‚ýa@ËaíäŁÜ@óåîbjnà@w÷bnåÜa@oäbØ@μy
@ñíï¨a@ †b›áÝÜ@ †ì‡a@ ãa‡ƒnýa@ ôÝÈ@ öí›Üa@ ÂÝm@ Šbjn‚ýa@ ë‰è@ w÷bnä@ çc@ sïy@ N@ erythromycin, Co-trimoxazoal
@@NßbÑ ÿa@õ‡Ü@ C jejuni@óàíq‹u@æà@ó»båÜa@óîíÉ¾a@pbibénÜýa@pýby@xþÈ@À@Ampicillin, Cephalothin
@óäŠbÕà@óÝïÝÔ@oäbØ@óïzÜa@ëbï¾a@pbåïÈ@ÚÜ‰Øì@ßbÑ ýa@õ‡Ü@ð÷b¾a@ßbéýa@pbåïÈ@À@ C jejuni@bîÙi@‡uaím@ójä@ :pbubnånýa
@ñíï¨a@ †b›¾a@ ëb¤@ óïÜbÈ@ óïby@ p‡ia@ ÚÜ‰Ø@ óåîbjnà@ óîíïy@ Ãb¹a@ pýÉÜa@ Êï»@ p‹éÄc@ Nxbu‡Üa@ Êáª@ æà@ pbåïÉi
@@NAmpicillin& Cephalothin@æà@þØ@ëb¤@óïÜbÈ@óàìbÕà@oÅyíÜ@báåïiCiprofloxacin
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