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PREVALENCE AND COMPARISON BETWEEN THE EFFICACY OF DIFFERENT
TECHNIQUES IN DIAGNOSIS OF TRICHOMONAS VAGINALIS IN ERBIL-IRAQ
MOHAMMED A. KADIR
NARMIN RAFIK
Submitted 18 Jun 2012; accepted 3 Sep 2012
ABSTRACT
Background and objectives: This study investigated the prevalence of Trichomonas vaginalis among females
attending the gynaecological out patients clinics in Maternity hospital, several health centers and some private
clinics in Erbil-Iraq, from 16th July 2007 till 15th July 2008, by using different diagnostic methods. In addition,
a comparative study to evaluate the efficacy of different tests for diagnosis of infection.
Methods: Different diagnostic laboratory tests were used in the study like direct vaginal and urine examination,
cultivation in Diamond modified broth, Papanicolaou (Pap) smears and measurement of vaginal pH value
Results:Trichomonas vaginalis detected only among 5 out of 1296 examined vaginal swabs, the rate of
infection was 0.39% (0.42% in urban and 0.28% in rural regions). The highest rate of infection was among
women other than single and married groups (i.e. widow, divorced and separated women), and among women of
child-bearing age 14-40 years, with college education. The employers revealed higher seropositivity than the
housewives. Trichomoniasis was higher among the pregnant than non pregnant women. The seropositivity rate
was 100% among females with high vaginal pH levels 6, 6.3 and 6.6.
Pap smears revealed the highest infection rate 6.52%. Comparison between efficacies of different methods was
determined and direct vaginal examination showed higher rate of positivity than cultivation technique, and Pap
smear was more efficient in comparison with direct examination and cultivation of vaginal discharges, while no
positive cases were detected by urine examination.
Conclusions:In comparison between serological methods and direct vaginal examination, complement fixation
and ELISA methods were more efficient and the statistical difference was highly significant. The rate of
seropositivity among the housewives was higher than the employers using the four laboratory methods.

Duhok Med J 2012; 6 Suppl 3:1-9.
Key words: prevalence, comparison, diagnosis, Trichomonas vaginalis,Erbil.

H

uman trichomoniasis is a widely
prevalent sexually transmitted
disease of worldwide importance.
An estimated 200 million women suffer
from trichomoniasis every year worldwide
1
. Maternal Trichomonas infection may
also result in vaginitis, urinary tract
infections, or respiratory distress in the
premature newborn 2. Epidemiologically,
T. vaginalis infections are commonly
associated with other sexually transmitted
diseases (STDs) and may be a particularly
sensitive marker of high risk sexual
behavior.
Trichomoniasis
is
frequently
seen
concomitantly
with
other
STDs,
particularly gonorrhea 3.
Diagnosis can be made by different

methods
like
pelvic
examination,
microscopic demonstration of trophozoites
of T. vaginalis in wet mount of the
sedimented urine and vaginal secretions of
female and males, it may be found in urine
and prostatic secretions, using acridineorange,
Papanicolaou
and
direct
fluorescent antibody (DFA) staining
methods, vaginal pH testing, culture tests,
enzyme-linked immunosorbent assay
(ELISA) and polymerase chain reaction
PCR 4.
The aims of the study were to determine
the prevalence of trichomoniasis in women
in Erbil governorate and to compare
between the efficacy of different direct
examination and serological tests for
diagnosis of Trichomonas seropositivity.

* College of Medicine, Kirkuk University.
** College of Science, Salahuddin University.
Correspondence author: Mohammed A. Kadir .Email: mohammdsalam@yahoo.com
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METHODS
Time and location
One thousand two hundred and ninety six
female patients were enrolled in the study,
between 16th July 2007 and 15th July
2008, for detection of T. vaginalis
infection, they were attended to some
private clinics, gynecological out patient's
clinics in Maternity hospital and several
health centers in Erbil Governorate.
Collection Of Specimens
Genital tract examination was carried out
for each patient, two high vaginal swabs,
for each patient, were obtained by a sterile
cotton swab; one was kept in 3 ml saline
solution
for
direct
microscopic
examination, the other swab used for
culture (Diamond Modified Broth). For
unmarried females low vaginal swabs were
taken. Then each tube was labeled with the
patients name or number and date of
collection.
Estimation of vaginal discharge pH was
done by pH-indicator paper (Whatman
International Ltd Maidstone, Germany) on
which the discharge was placed for few
seconds and the resultant color was
compared with the color segments printed
on the strip. Each patient was asked to
collect urine in a clean container for
general urine examination to determine the
urinary tract involvement also.
Papanicolaou (Pap) smears were obtained
from ninety two patients, fixed, stained in
Harris’s haematoxylin and eosin stains,
dehydrated, mounted and examined for
detection of T. vaginalis 5.
Cervical smears were taken from ninety
two females by using sterilized bivalve
speculum which introduced into the
vagina, then the small end of the cervical
wooden scraper (Ayre spatula) was placed
in the external os of the endocervical canal
as deeply as possible and rotating it 360
degrees, energetically scraping the entire
surface of the external os and part of the
2

internal os. The ectocervical smear was
taken by using the opposite wider end of
the scraper 1.
Cultivation
The medium used for cultivation of T.
vaginalis was Diamond Modified (QueBact
Laboratories-Technical
Data
2491/Canada).
Detection of anti-Trichomonas vaginalis
antibodies
was
done
using
modified ELISA (BioCheck Inc. CA).
Complement fixation test was done
according to Santa Cruz Biotechnology,
Lot No.: 1207, Germany.
Statistical analysis
The statistical analysis was conducted
using the software program Statistical
Program Social System (SPSS version
13.0).
The comparison was conducted between
positive and negative values for all
parameters using Chi-square test as
mentioned by Milton and Tsokos 7.
RESULTS
Out of 1296 examined vaginal swabs, 942
females were from urban and 354 from
rural areas, only 5 cases were positive for
T. vaginalis (4 in urban and 1 in rural
areas), the total rate of infection was;
0.42% in urban and 0.28% in rural areas
(Table 1).
Table 1. Prevalence of T. vaginalis according to
the residency of the patients.
Residency
Urban
Rural
Total

No.
examined

No.
+ve

%

942
354
1296

4
1
5

0.42
0.28
0.39

Regarding the marital status, the rate of
infection was 13.33% among 15 patients
other than single and married one (i.e.
widow, divorced and separated women),
8.33% among 12 single (unmarried)
females and 0.16% between 1269 married
women as shown in (Table 2).
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Table 2. Prevalence of T. vaginalis according to
the marital status of the patients.
Marital
status

No.
examined

No.
+ve

%

12
1269
15
1296

1
2
2
5

8.33
0.16
13.33
0.39

Single
Married
Others
Total

Table 5. Prevalence of T. vaginalis according to
occupation of the patients.
No.
examined

No.
+ve

Housewife
Employee

1106
190

4
1

Total

1296

5

Occupation

%
0.36
0.53
0.39

Others=Widow, Divorced and Separated Women.

Regarding the patient's age, (Table 3)
shows that the patients mostly infected by
T. vaginalis were at their child-bearing age
14-40 years.

(Table 6) Indicate that T. vaginalis
infection was more prevalent in pregnant
women as shown the higher infection rate
(0.41%) as compared to non-pregnant
women (0.10%).

Table 3. Prevalence of T. vaginalis according to
the patient’s age.

Table 6 . Prevalence of T. vaginalis with regard
to gestation.

Age (years)
14-24
25-35
36-46
47-57
58-68
Total

No.
examined

No.
+ve

%

384
597
270
41
4
1296

2
2
1
0
0
5

0.52
0.34
0.37
0
0
0.39

(Table 4) shows prevalence of T. vaginalis
according to the educational status of the
patients and the lower infection rates of
trichomoniasis were almost evenly
distributed among women who had school
education and illiterate patients (0.36%
and 0.35% respectively) as compared to
0.57% with college education.
Table 4. Prevalence of T. vaginalis according to
the educational status of the patients.

Education level
Illiterate
School
University
Total

No.
examined

No.
+ve

%

283
839
174
1296

1
3
1
5

0.35
0.36
0.57
0.39

(Table 5) illustrates that the employer
women were more susceptible to
trichomoniasis than housewives (0.53%
and 0.36% respectively).

Type of
gestation

No.
examined

No.
+ve

%

Pregnant
Non-pregnant

246
1023

1
1

0.41
0.10

Total

1269

2

0.16

Different laboratory tests were used in this
study, to demonstrate the prevalence of
T. vaginalis among female's patients
(Table 7). Out of 1296 females, examined
by direct vaginal swab, only 5 of them
were infected (0.39%). While 3 cases
(0.25%) were positive for T. vaginalis by
examination of 1210 urine samples. The
vaginal discharges of 223 women were
cultivated in Diamond modified broth and
3 positive cases (1.35%) were recorded,
while from 92 Papanicolaou smears, 6
women (6.52%) gave positive results for T.
vaginalis excluding 3 females, who were
infected by T. vaginalis using direct
vaginal examination, because one female
was unmarried, the other was pregnant,
and the third woman refused to participate
in the Pap study. The pH of vaginal
discharges of 1061 patients was measured
and only five females of high vaginal pH
were infected with T. vaginalis (0.47%).

3
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Table 7. Prevalence of T. vaginalis among
females patients with vaginal discharges using
different laboratory tests.
Test
Direct vaginal
examination
Urine
examination
Culture
Pap smear
Vaginal pH

No.
examined

No.
+ve

%

1296

5

0.39

1210

3

223
92
1061

3
6
5

0.25
1.35
6.52
0.47

(Table 8), shows that the infected women
with T. vaginalis were of high vaginal pH
values 6, 6.3 and 6.6 (100% for each).
In vitro experiments designed to determine
the effect of different pH values on
trichomonads survival and metabolism
Table 8: Prevalence of T. vaginalis according to
the vaginal pH of the patients.
pH

No.
examined

No.
+ve

%

3.8
4.2
4.4
4.6
4.9
5.2
5.5
6.0
6.3
6.6
Total

6
5
38
256
411
195
145
2
2
1
1061

0
0
0
0
0
0
0
2
2
1
5

0
0
0
0
0
0
0
100
100
100
0.47

Regarding comparison of the diagnostic
methods used in this study, the efficacy of
direct vaginal examination and cultivation
method was performed on 223 patients;
rates of infection were 1.79% and 1.35%
respectively (Table 9).
Table 9.Comparison between efficacy of direct
vaginal examination and culture in detection of
T. vaginalis.
Test
Direct
vaginal
examination
Culture

4

No.
examined

No.
+ve

%

223

4

1.79

223

3

1.35

Comparison between efficacy of direct
vaginal examination, urine examination,
culture and Pap smear among 61 patients
was illustrated in (Table 10) and higher
infection rate was (4.92%0 for Pap smears.
Table 10. Comparison between efficacies of
direct vaginal examination, urine examination,
culture and Pap smear among 61 patients.
Test

No.
+ve

%

Direct vaginal examination
Urine examination
Culture
Pap smear

2
0
2
3

3.28
0
3.28
4.92

Comparison between efficacy of direct
vaginal
examination,
ELISA,
and
complement fixation tests in detection of
trichomoniasis is shown in (Table 11).
There were highly significant differences
in the efficacy of the three diagnostic
methods used; complement fixation and
ELISA tests showed higher infection rates
60% and 52% respectively than direct
vaginal examination 0.39% which has low
sensitivity, varies from 38% to 82.
Table 11. Comparison between efficacies of
direct vaginal examination, ELISA, and
complement fixation tests in detection of T.
vaginalis infection.
Test

No.
examined

No.
+ve

Direct
vaginal
examination
1296
5
ELISA
25
13
Complement
15
9
fixation test
χ2=587.523
df=2
P<0.01
 Significant

%
0.39
52
60

DISCUSSION
The infection rate, in the present study
0.39% is much lower than those reported
by some other studies in different parts of
Iraq, but they still represent an important
level from the public health point of view.
In Baghdad, the infection rates of
trichomoniasis was 9.46% 8 ; in Mosul 9
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33%; and 13% in Basrah. In Tikrit and
Kirkuk several studies were carried out by
11-13
, they recorded infection rates of 4.3%,
1.33% and 78% respectively. In another
study in Kirkuk a lower rate 2.8% was
reported 14, while in Sulaimani, a much
lower rate 1.6% was reported 15.
The frequency of T. vaginalis has
diminished markedly in the present study,
raising the hypothesis that this may be a
consequence of the improvement in
conditions of hygiene and sanitary habits.
This study showed a lower infection rate
of trichomoniasis among women in the
rural areas 0.28% as compared with that of
urban region 0.42%. This is in agreement
with the study of Al-Somaeday 12 in Tikrit
who reported rates for rural and urban (0%
and 2.06%) inhabitants, respectively.
While disagreed with the results of AlZubaidi 16 in Mosul, she indicated higher
infection rate among women living in the
rural areas.
In general, socioeconomic factors such as
low level of education or economic
income, and strong sexual desire are
associated with a higher prevalence rate of
trichomoniasis 17. However, in the present
study, it was found that a lower level of
education or economic income tended to
confer protection against trichomoniasis,
in the rural area.
The rate of infection was 13.33% among
15 (widow, divorced and separated
women), 8.33% among 12 single females
and 0.16% among married women These
results disagree with those of Kadir 11 in
Tikrit and Fattah 15 in Sulaimani, who
recorded the highest rate of infection
among married women 3.74. The high
infection rates in widows and unmarried
females may be due to the small sample
size taken from these patients.
Regarding the patient's age, the patients
mostly infected by T. vaginalis were at
their child-bearing age 14-40 years. This is
in agreement with that reported by AlMudhaffar 18, from Baghdad, who showed
that the highest rate of infection 10.7%
among women with age group 20-40
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years, and also with Kadir 11 in Tikrit city,
and Mahdi et al. 10 in Basrah that the childbearing bearing age 14-40 years. The
presence of infection with T. vaginalis in
women of reproductive age may be related
to the high level of sexual activity which
increases the level of reproductive
hormones and decreases with progression
of age 19. In addition, there are many
factors which cause differences in rates of
infection among different age groups like
the pH of vagina, secretion of estrogen and
progesterone hormones for maintaining the
pH of the vagina through the birthing age
as well as abortion and frequency of
pregnancy and immunodeficiency of the
body defense after menstruation period 20.
The lower infection rates of trichomoniasis
were almost evenly distributed among
women who had school education and
illiterate patients 0.36% and 0.35%
respectively compared to 0.57% with
college education. This finding is in
agreement with Mahdi et al. 10 in Basra,
who recorded the rates of T. vaginalis
infection 10.6%, 12.2% and 18.6% among
low, moderate and high education levels
respectively
The employed women were more
susceptible to
trichomoniasis than
housewives 0.53% and 0.36% respectively
and this may be due to the fact that the
employer women are more obligated to use
contraceptives, thus they are sexually more
active than the housewives. In a study
performed by Darogha 21, she observed
that T. vaginalis infection was more
common among women who used
contraceptives 60.2% than those who did
not use any kind of contraceptives 39.8%
in Erbil city. This finding is in agreement
with the study of Mahdi et al. 10 in Basra,
who detected the infection rate by T.
vaginalis 18.4% in the workers outside
home and 11% in the housewives.
The higher infection rate of in women
during gestation and pregnancy 0.41% in
comparison to non-pregnant women 0.10%
is also reported by several researchers,
such as Mahdi et al. 10 in Basra, 18.6%,
5
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Mawlood 22 in Erbil 21.65%, Sulaimany
governorate 1.6% and Bebany 13 in Kirkuk
and Tikrit cities 48% and 22.22%
respectively. While the results of the
present study disagreed with the findings
of other studies which recorded the lower
infection rates with trichomoniasis among
pregnant women such as Kadir et al. 11;
Darogha 21 9.1% and 5.1% respectively.
The higher rate during pregnancy may be
attributed to the hormonal disturbances
during pregnancy period such as
hyperestrogenism and an excess of
glycogen levels in vaginal mucoid since it
is a suitable environment for the growth
and multiplication of the parasite .
The high vaginal pH values 6 of
infected women are similar to values of pH
5-6 and 6 were recorded by Kanno and
Sobel 24. Sulyman 1 4 reported the infection
rates 6.7%, 2.4% and 2.0% among infected
women with vaginal secretion pH values
of 7-8, 5-6 and 3-4 respectively in Kirkuk
city.
In vitro experiments designed to determine
the effect of different pH values on
trichomonads survival and metabolism,
Diamond 25 indicated that this parasite
grow optimally at a pH of 6.0 – 6.3, and
Connaris 26 observed that cultures buffered
between pH 5 and pH 9 all had a pH of 6
after two day's growth and this result
implies that this parasite has a mechanism
for both raising and lowering the pH of the
microenvironment. However, organism
began to die below pH 5. The increase in
vaginal pH causes a decrease or
elimination of endogenous Lactobacillus
species and thus creates a better
environment for the growth of the parasite
and T. vaginalis flourish best. In addition,
there are certain other factors contributing
to the pathogencity, such as cell-detaching
factors, which are inactivated at a pH of
less than 5 27 .
Comparison between efficacy of direct
vaginal examination and cultivation
method; rates of infection were 1.79% and
1.35% respectively. The results disagree
with several studies which demonstrated
6

that the culture technique is more efficient
than direct microscopic examination of
vaginal
secretions
to
diagnose
trichomoniasis such as: Negm and elHaleem 28 who reported 56.5% by wet
mount microscopy and 72.9% by culture in
Egypt. Sulyman 14 , in Kirkuk city,
reported a rate of 2.4% by wet mount and
2.8% by cultivation method.
Comparison between efficacy of direct
vaginal examination, urine examination,
culture and Pap smear, (Table 10) shows
higher infection rate 4.92% for Pap smears
which is in agreement with Ryu et al. 29 ,
who observed similar result 4.6% in
comparison with vaginal wet mount 2%
and culture 3.3%; also in a group of 290
symptomatic patients with cervicovaginitis and 160 asymptomatic women in
Egypt, Mahmoud et al. 30 detected 35
positive samples using culture techniques,
of these, 12 were positive by wet mount
and 21 by Pap Smear.
In this study no positive cases (0%) were
recorded by wet mount examination of
urine. Several studies reported higher
infection rate in vaginal swabs than urine
10, 11,20 .
This is due to fact that genital tract
is the normal habitat of T. vaginalis.
There were highly significant differences
in the efficacy of the three diagnostic
methods used; complement fixation and
ELISA tests showed higher infection rates
60% and 52% respectively than direct
vaginal examination 0.39% which has low
sensitivity, varies from 38% to 82%, due
to several reasons, it is dependent on the
inoculum size because fewer than 104
organisms/ml will not be seen. This
finding is in comparable with Kharofa 9 in
Mosul, who demonstrated infection rates
with trichomoniasis by using ELISA
method 64%, and direct microscopic
observation of motile protozoa from
vaginal samples 33%.
It is concluded that trichomoniasis in
women is not highly prevalent in
Erbil Governorate. Higher infection rate
was in urban inhabitants, women of
reproductive or child-bearing age,
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employer and with college education level.
Single and married women showed lower
infection rate than other women. High pH
values of vaginal discharges were recorded
among trichomonad infected women.
Pap smears revealed higher efficacy in
comparison
with
direct
vaginal
examination and cultivation techniques,
Serological
methods
were
highly
significant
diagnostic
methods
in
comparison
with
direct
vaginal
examination.
It is recommended to carry on further
studies, on patients attending the primary
health care centers and gynecological
clinics in different parts ofr the country.
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ABSTRACT
Background and objective: To evaluate the antiphospholipid antibodies in young patients with
thromboembloic stroke and to define the types and effective isotypes of some important antiphospholipids
which are lupus anticoagulant, anticardiolipin and antiphosphatidyle serine antibodies, also to find any
concomitant effect of some non antiphospholipid parameters.
Methods: A case control study performed in Ibn-Sina and Al-Salam Teaching Hospitals. Seventy five young
patients (age less than 45 years) with thromboembolic stroke diagnosed by magnetic resonance imaging and
without any clear recognizable factors. Detection of antiphospholipid antibodies was done for lupus
anticoagulant and assay of anticardiolipin and antiphosphatidyl serine antibodies by enzyme linked
immunoassay. Anti-nuclear antibodies, C-reactive protein and D-Dimer reaction were tested by
immunoserological methods. Fifty healthy, age and sex matched blood donors as healthy volunteers were
studied as control group.
Results: The detected cases with positive antibodies formed(26.7%),and the mean age was 32±12 year and male
to female ratio 2:3. Lupus anticoagulant was positive in 8% of cases. Moderately and highly positive
anticardiollipin antibodies (IgG and IgM) level were significantly more seen in patients with stroke than the
control with P(<0.001) for each type of antibodies. Moderately and highly positive antiphosphatidyl serine
antibodies (IgG and IgM) levels were significantly more seen in patients with stroke than the control with P
value <0.001 for each type of antibodies. Low positive level for both anticardiolipin and antiphosphatidyl serine
antibodies were of no value in young patients with thromboembolic stroke. High CRP level was of significant in
young patients with thromboembolic stroke and positive antiphospholipid (P<0.05) . Positive D-dimer reaction
was seen in positive antiphospholipid patients P(<0.001).
Conclusion: Moderately and highly positive antiphospholipid antibodies were shown to play an important role
in the development of thromboembolic stroke in young patients less than 45 years.
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nti-phospholipid
antibodies
(APLA) are heterogenous group of
circulating
serum
polyclonal,
immunoglobulins IgG and IgM that bind
negatively
charged
or
neutral
phospholipids
component
of
cell
membrane and may induce thrombotic
disorders 1.
The anti-cardiolipin antibodies (aCl-Abs)
and lupus anticoagulant (LA) are the most
two important antibodies to be studied. 2,3
Other autoantibodies against negatively
charged phospholipids rather than (aCl)
and (LA) were also mentioned as

A

phosphatidylserine (aPS) 4,5.
The (LA) can be detected by lupus
anticoagulant sensitive activated partial
throboplastin time (APTT) or diluted
Russel, S. Viper Venom Time (DRVVT),
while (aCL, Ab) can be tested by enzyme
linked immunoassay (ELISA) method for
B2-glycoprotein dependent antibodies
including IgG and IgM 2,6. Such antibodies
occur with undue frequency in young
patients with stroke and or transient
ischaemic attack and are not associated
with concurrent diagnosis of systemic
lupus erythematosis in most cases. 7 and in
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the absence of the usual important risk
factors for cerebrovascular disease 8.
The aim of this study was to evaluate the
APLA in young patients with stroke and to
define the types and effective isotypes of
some important APLAs which are (LA) ,
(aCl) and (aPS), also to find any
concomitant effect of some non-APLA
parameters.
METHODS
After proval was obtained from the
local ethics committee and informed
consent
obtained
from
each
patients,and this study was carried out on
75 patients admitted to the Neurology
Units in Ibn-Sina and Al-Salam Teaching
Hospital in Mosul during a period of 2
years (January 2010-January 2012).
The criteria for patient selection were less
than 45 years of age and have no history of
risk factors for stroke including smoking,
diabetes mellitus, hypertension, prolonged
immobilization, sickle cell disease, cardiac
arrhythmia, family history of stroke and
there was no laboratory evidence of
hyperlipidaemia.
Full investigations were done including
complete blood count, activated partial
thromboplastine time, prothrombine time,
lipid profile, renal and liver function tests,
echocardiography, Doppler ultrasound of
both carotid arteries and magnetic
resonance imaging (MRI). The diagnosis
of thromboembolic stroke was clinically
made by neurologist and confirmed by
MRI.
The APLAs were tested by estimation of
IgG and IgM for both (aCl) and (aPS)
antibodies by (ELISA) as (GPL and MPL
unit /ml) (pharmacia and Upjohn,
Freiburg, Germany). These antibodies
were considered as negative (<15MPL or
GPL unit/ml) low positive (15-25MPL or
GPL unit/ml) and highly positive (>60
MPL or GPL unit/ml).
Blood samples for (LA) were collected in
tube containing 3.2 trisodium citrate,
centrifuged at 2500 xg for 15 minute
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within 30 minute of collection then
centrifuged at 4oC to obtain platelet poor
plasma, clotting based test for (LA) was
done using
start 4 (from Stago
Diagnostica France).
The ANA, CRP, and D-dimer were tested.
All the laboratory kits and reagents used in
this study were purchased from
international suppliers and companies.
CRP(from plasmatic…) titre of >12mg/L
was
considered
of
significant
value.D_dimer reaction(qualitative and
semiquantitative) (from ATLAS ,UK)
Fifty healthy, age and sex matched blood
donors as healthy volunteers were taken as
control.
The proportions were compared using the
chi-square test with df 1 or df(r-1)and
student t- test wherever indicated. The
significant level was set at P<0.05.

RESULTS
The detected cases with positive APLAs
were 20 out of 75(26.7%). The age range
of positive cases was 20-44 years (mean
±SD, 32±12 year), 12 female (60%) and
eight male (40%), with male to female
ratio 2:3. The detected frequencies of
different types of APLAs in patients with
stroke and the controls are shown in (Table
1).
Moderately and highly positive aCl (IgG
and IgM) were significantly seen in young
patients with thromboembolic stroke with
P value <0.001 in comparison to control.
Moderately and highly positive aPS (IgG
and IgM) were significantly seen in
patients with thromboembolic stroke with
P value <0.001 in comparison to control.
Low positive aCL and aPS antibodies
(IgG and IgM) in both patients and control
were not significantly different.
Lupus anticoagulant was of significance in
young patients with thromboembolic
stroke, with P<0.001. (seen in 8% of
positive cases for APLA).
History of previous stroke was seen in 2
patients, previous deep venous thrombosis
11
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in one case and 2 female had history of
repeated abortion.
Other important none APLA parameters in
both patients and control were shown in
(Table 2).

High CRP level was significantly noticed
in young patient with thromboembolic
stroke and positive APLA in comparison
to those with negative APLA and control
(P<0.05).

Table 1. The frequency of different APLA in thromboembolic stroke and control.
Group
Test
aCL IgG (GpL unit)
<15
15-25
26-60
>60
aCL IgM (MpL unit)
<15
15-25
26-60
>60
aPS IgG (GpL unit)
<15
15-25
26-60
>60
aPS IgM (MpL unit)
<15
15-25
26-60
>60
LA
* Chi-square test
** N.S: Not Significant

Patients with positive APLA
No.
%

Control

P-value

No.

%

4
3
7
6

20
15
35
30

46
2
2
0

92
4
4
0

<0.05
N.S**
<0.001
<0.001

3
3
10
4

15
15
50
20

42
4
4
0

84
8
8
0

<0.001
N.S
<0.001
<0.001

0
5
4
11

0
25
20
55

45
5
0
0

90
10
0
0

<0.001
N.S
<0.001
<0.001

2
4
3
11

10
20
15
55
8

45
5
0
0
0

90
10
0
0
0

<0.001
N.S
<0.001
<0.001
<0.001
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Table 2. Comparison of other important parameters in patients with thromboembolic stroke and control
Group
Patients (20)
Patients (55)
Control (50)
Ppositive APLA
negative APLA
value*
Test
No.
%
No.
%
No.
%
Positive ANA
3
15
0
0
0
0
N.S
CRP(>24mg/L)
8
40
6
14
2
4
<0.05
Positive D-dimer reaction
20
100
38
69
0
0
<0.001
*chi-square test
** N.S: Not Significant

Positive D-dimer reaction was significant
in patients with APLA (P<0.05). High Ddimer concentration more than (400mg/dl)
was detected in highly & moderately
positive aCL and aPS antibodies. The
mean concentration by semiquantitation
of D-dimer in low positive cases was
(260±20mg/dL).
MRI finding in patients with positive
APLA showed multiple infarcted area in
12

5(25%), localized small infracted area was
seen in 15(75%), left sided brain
involvement was observed in 8(40%).
DISCUSSION
The association of APLA with stroke is
still controversial 9, 10, 11, 12 and there are
several prospective studies showing
association while others have noticed
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otherwise1,13. The mean age for cases with
positive APLA was 32±12 year,
Danagariya (14) et al noticed on
comparing the APLA positive and APLA
negative stroke patients, that APLA
positive patients had an average age of
36.8 years which was younger than
average age for APLA negative group. The
detected frequency of APLA in
thromboembolic stroke in our study was
(26.7%). Nagaraja et al in a study of 60
cases of young with stroke found elevated
aCL in (23%). Other study have
demonstrated the presence of APLA (LA,
aCL or both) in (41%) with stroke. 16
Lupus anticoagulant was detected in nearly
8% of patients and it was of significance.
Mishra and Rhohatg (2009) noticed that
both LA and APLA showed significant
correlation with the occurrence of stroke in
young patients 16 which was different from
the observation of Gat et al who conclused
that measuring LA is helpful to define a
patient's risk for arterial and venous
thrombosis17. Lupus anticoagulant was
detected in nearly 20% of patients by
Mishra et al.
Moderately positive and highly positive
aCL and aPS were significant in young
patients with thromboembolic stroke. Ali
and Abdulla 18 demonstrated an association
between aCL( IgG and IgM ) with
concentration above 30 units/ml and a PS
(IgG) and increased stroke and / or
transient ischaemic attack risk. In other
study elevation of aCL( IgG) was seen in
21.4% of patients and in 4% of control 16.
In other stroke study,they found ,patients
with APLA, the risk of cerebral infarction
was 2.3 times higher than in those negative
for the antibody19.
The highly positive concentration of
APLA was detected in two cases with
history of previous stroke. Van Goor et al
noticed that antiphospholipid is not a
strong risk factor for recurrent strokes,
TIA or other thrombotic episode in young
women with previous stroke in 28
consecutive patients with stroke or
transient ischemic attack. Case-control
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studies of stroke in young people have
been uniformly positive for APLA
20,21,22,23
; other case-control studies among
older adults have found aPLs to be
associated with ischemic stroke 24,25,26,27.
Robert J et mentioned that their study
support the importance of antiphospholipid
antibodies as an independent risk factor for
stroke in young women.
The presence of positive anti-nuclear
antibody in some of studied patients may
by itself represent the existence of
antiphospholipid syndrome and the
frequency of this parameter differs
between the stroke cases and control.
High CRP level more than 24mg/L among
APLA positive cases was significant
(P<0.05). Recently it has been noticed that
high CRP level is associated with highly
positive aCL 28,29 antibody, therefore this
marker could be considered as an
important acute phase reactant to APLA.
D-dimer reaction was significantly
important in moderately and highly
positive APLA. Indeed most patients with
recent cerebrovascular thrombosis CVT,
D-dimer concentration were increased &
negative D-dimer assay may make the
diagnosis of CVT very unlikely(30).
Elevation of D-dimer in antiphospholipid
syndrome had been suspected 31. The
increasing use of the D-dimer assay in
clinical practice could be extended to
patients
presenting
with
acute
cerebrovascular ischemic events to help
predict stroke subtype32.
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PROTECTIVE ROLE OF SOME ANTIOXIDANTS ON SPERM ABNORMALITIES
CAUSED BY NICOTINE IN ALBINO MICE MUS MUSCULUS
NADHUM J. ISMAIEL 
GALAWEZH O.OTHMAN 
Submitted 18 Jun 2012; accepted 3 Sep 2012
ABSTRACT
To study the preventive effect of both vitamin C (Ascorbic acid) and vitamin E (a- tocopherol) on the sperm
abnormalities in laboratory albino mice Mus musculus nicotine was administrated using three concentrations
(10,20 and 30 µg/ mouse) through four doses daily (from 7:00 am to 7:00 pm) and for three different periods
(15,30 and 45 days) while vitamin C & E were administrated half hour before and after nicotine administration
with dose (100 µg/ mouse & 0.6 I.U/mouse) respectively.
The following results were observed:
1-Ability of nicotine to increase all types of qualitative sperm abnormalities in male mice significantly at
(P≤ 0.01).
2- Vitamin (C) showed a strong antagonized affect against nicotine, while vitamin (E) did not show a
significant effect.

Duhok Med J 2012; 6 Suppl 3:18-26.
Key words: Nicotine effect, sperm abnormalities, and antioxidant.
moking have a cytotoxic effect on
spermatozoa by reducing their
number and decreasing their ability to
function 1 or it could lead to cytogenetic
abnormalities or mutation in spermatozoa
that inherited to off -spring, potentially
resulting in adverse reproductive and
developmental out come such as
spontaneous abortion 2.
Many studies have been revealed the
protective effects of antioxidant vitamins
on the risk of anomalies caused by the
damage of free radicals resulted from
3
smoking
.
Antioxidants
reduce
teratogenicity and sexual abnormality of
germ cells also that caused by chemical
and environmental factors 4.
The aim of the present study is to study
the effect of nicotine on sperm and the
antagonistic effect of antioxidant with
vitamin on sperm abnormalities if
happened.

S

METHODS
One hundred sixty five mature males

mice weighing between (29-32 gm) were
obtained from animal house of college of
education- Salahaddin University- ErbilIraq. Hundred thirty five mice were treated
with different concentration of nicotine
(10,20 and 30 ug/ mouse) for three
different periods(15,30 and 45 days)
nicotine administrated four times daily
from (7:00 am to 7:00 pm). Forty five
mice treated with (100ug/ mouse) of
vitamin C half hours before and after
administration of nicotine while other forty
five mice
were treated with (0.6
I.U./mouse) vitamin E also half hours
before and after administration the 15
other mice were administrated only
(0.2ml) olive oil which considered as a
control for (vitamin E and nicotine), the
last 15 mice were maintained under normal
condition with normal diet and drinking
water which represent the control group
for both (nicotine and nicotine with
vitamin C) treatment.
Karanaweska(1976) method was used with
slight modification to prepare sperm from
epididymus and vas deferent. For

* Dean college of science ,University of Salahadin-Erbil- Kurdistan Region- Iraq.
** College of Education- scientific Dept. University of Salahadin-Erbil- Kurdistan Region- Iraq.
Correspondence author: Galawezh O.Othman.Email: galawezhbio@gmail.com.
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statistical analysis of data the factorial
experiment was used.
RESULTS

action) significantly could create all types
of sperm abnormalities at (P<0,01)
includes (sperm without tail (S.W.T.T),
sperm without head (S.W.T.H), swollen
head sperm (S.H.S.) defective hook sperm
(B.HO.S.) as shown in (Figures 1,2 &3).

(Table
1)
showed
that
nicotine
(concentration, periods and their inter

Table 1. Analysis of variance for the effect of nicotine (concentrations, periods and their Interaction) on
sperm abnormalities in laboratory mice .
Abnormalities
d.f

Sperm
Without
tail

Sperm
without
head

EMS
Swollen
head
sperm

Defective
head
sperm

Defective
hook
sperm

Blunt
hook
sperm

Replication

4

0.29

1.2

0.30

0.23

0.07

1.92

Concentration

3

Period

2

C,P
Interaction

6

**
1606
**
88.05
**
90.65

**
1366.3
**
159.3
**
92.75

**
705.5
**
167.8
**
27.05

**
164
**
168.7
**
20.9

**
75.3
**
14.05
**
80.7

**
65.6
**
54
**
10.4

Error

44

0.32

1.25

0.39

0.42

0.13

0.57

Total

59

9.18

88.7

44.6

35.1

16.9

7.3

Source of
variation

* ( P < 0.05 )

** ( P < 0.01 )

While it was observed from (Table 2) that
as the concentration of nicotine increased,
the highest value was in (S.W.T)
(23.46+1.090) .
.The results of vitamin E administration
with nicotine showed that vitamin E could
decrease the toxicity of nicotine
concentration, eriods and their interaction
showed highly significant effect on all
types of sperm abnormalities like
(S.W.T.T) (S.W.T.H) (S.H.S) (D.H.S) and
(D.Ho.S) as shown in (Table 3) while
(Ttable 4) showed mean + S.E for vitamin
E and nicotine effect the highest value was
found in third concentration in (S.W.T.).
Ascorbic acid had a significant effect on
minimizing the sperm abnormality as
shown in (Table 5) that highly significant

difference at (P<0.01) were found in all
types of sperm abnormalities in cases of
concentration, while periods show highly
significant effect at (P<0.01) in both
(S.W.T.) and ( S.H.S). Whereas significant
different at (P<0,01) was found only in
(D.H.S) and non-significant effects on
another types of sperm abnormalities
showed.
Interaction
between
periods
and
concentration showed non-significant
effect on all types of sperm abnormalities.
The means of sperm abnormalities in mice
treated with both vitamin C and nicotine
showed highest value found in (20 µg/
mouse) second concentration in case of
(Sw.H.S) (6.60=0.283). While period
showed the highest value in case of
(S.H.S) (5.400+0.596) in third period.
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Figure 1. shows Defective hook sperm.

Figure 2. shows Defective head sperm.

Figure 3. sperm without head, sperm without tail
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Table 2. Mean ± S.E for the effects of nicotine (Concentrations, periods, and their interaction) on sperm
abnormalities in Laboratory mice.
Abnormalities

Sperm with
out tail

Sperm
without head

Swollen head
sperm

Defective
head sperm

Defective
hook sperm

Blunt hook
sperm

C0

0.266 ± 0.012 0.999 ± 0.001

0.300 ± 0.033

0.600 ± 0.001

0.366 ± 0.010

1.010 ± 0.067

C1

19.00 ± 1.693 16.866±0.559

10.266±0.948

10.375±0.898

5.460 ± 1.129

3.201 ± 0.321

C2

19.60 ± 2.236 21.066±1.420

14.416±0.695

13.73 ± 0.693

6.860 ± 0.798

4.360 ± 0.244

C3

23.46 ± 1.090 22.06 ± 0.520

15.06 ± 0.992

12.93 ± 0.371

7.330 ± 0.749

5.011 ± 0.340

0.37

0.39

0.52

0.45

Concentrations

Factors

Periods

L.S.D

0.33

P1

20.00 ± 1.407 16.266±0.308

17.53 ± 0.503

9.133 ± 0.631

5.860 ± 0.999

4.360 ± 0.342

P2

21.20 ± 0.637 18.533±0.884

9.933 ± 0.511

14.53 ± 0.133

5.530 ± 0.701

5.070 ± 0.348

P3

23.266±0.637 19.54 ± 1.858

18.630±0.625

13.733±0.529

8.620 ± 0.712

10.001±0.211

0.31

0.33

0.18

0.38

L.S.D
Concentrations , Periods interactions

0.67

0.29

0.20

C0 P1

0.100 ± 0.082 0.600 ± 0.189

0.000 ± 0.000

0.200 ± 0.011

0.200 ± 0.013

0.400 ± 0.030

C0 P2

0.000 ± 0.000 0.400 ± 0.109

0.400 ± 0.121

0.600 ± 0.211

0.400 ± 0.213

0.600 ± 0.030

C0 P3

0.200 ± 0.000 0.600 ± 0.187

0.600 ± 0.230

0.100 ± 0.000

0.000 ± 0.000

0.600 ± 0.211

C1 P1

20.399±0.240 16.60 ± 0.447

7.500 ± 0.258

8.000 ± 0.544

11.00 ± 0.316

2.012 ± 0.310

C1 P2

24.80 ± 0.200 13.80 ± 0.374

8.000 ± 0.301

7.410 ± 0.243

2.600 ± 0.233

3.013 ± 0.410

C1 P3

27.20 ± 0.663 17.40 ± 0.400

14.20 ± 0.240

11.601±0.244

2.810 ± 0.374

8.011 ± 0.300

C2 P1

14.601±0.509 15.60 ± 0.374

12.60 ± 0.260

10.20 ± 0.200

3.180 ± 0.286

1.220 ± 0.410

C2 P2

16.10 ± 0.412 20.60 ± 0.410

17.00 ± 0.632

15.00 ± 0.312

7.420 ± 0.244

3.211 ± 0.301

C2 P3

24.81 ± 0.244 27.80 ± 0.280

19.60 ± 0.341

16.00 ± 0.316

12.00 ± 0.100

5.651 ± 0.311

C3 P1

16.80 ± 0.200 16.201±0.670

10.40 ± 0.244

11.40 ± 0.240

4.000 ± 0.321

3.880 ± 0.412

C3 P2

18.00 ± 0.447 18.00 ± 0.447

8.200 ± 0.347

13.41 ± 0.410

7.420 ± 0.221

2.710 ± 0.987

C3 P3

25.805±0.670 25.80 ± 0.200

15.00 ± 0.227

14.201±0.200

10.62 ± 0.231

6.170 ± 0.871

0.66

0.67

0.37

0.79

L.S.D

0.59

1.18

Table 3. Analysis of variance for the effect of Nicotine (concentrations, periods and their Interaction) on
the sperm abnormalities of the laboratory mice after administrations of vitamin E. (before and after oral
administration nicotine).
Abnormalities
EMS
d.f
Sperm
Sperm
Swollen
Defective Defective
Blunt
without
without
head
head
hook
hook
Source of
tail
head
sperm
sperm
sperm
sperm
variation
Replication

4

1.35

0.72

0.087

0.39

0.275

0.482

Concentration

3

**
227.4

**
987.2

**
828.6

**
104.4

**
77.8

**
117.7

Period

2

**
111.2

**
437.6

**
151.6

**
49.8

**
65.5

**
42.35

C,P
Interaction

6

**
39.4

**
69.2

**
98.8

**
8.38

**
17.0

**
11.6

Error

44

0.95

1.19

0.78

0.66

0.520

0.528

Total

59

47.13

73

57.9

8.37

115.931

90.2

* (P < 0.05) ** (P < 0.01)
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Concentrations , Periods interactions

Periods

Concentrations

Table 4. Mean ± S.E for the effects of nicotine (Concentrations, periods, and their interaction) on sperm
abnormalities in Laboratory mice after administration of vitamin E. (before and after oral administration
of nicotine).
Abnormalities Sperm with
Sperm
Swollen head Defective head
Defective
Blunt hook
out tail
without head
sperm
sperm
hook sperm
sperm
Factors
C0

2.400 ± 0.540

1.200 ± 0.316

0.989 ±0.100

1.600 ± 0.233

0.366 ± 0.010

1.200 ± 0.202

C1

13.00 ± 0.427

19.00 ± 0.639 11.80 ± 0.394

8.866 ± 0.145

7.400 ± 0.773

2.660 ± 0.351

C2

22.723±0.680

19.733±0.395 12.60 ± 0.216

9.330 ± 0.432

8.333 ± 0.582

4.676 ± 0.320

C3

24.001±0.673

20.336±0.757 12.989±0.833

10.333±1.290

9.466 ± 0.426

5.122 ± 0.185

L.S.D
P1

0.59
0.25
0.54
12.341 ± 0.331 15.112±0.660 10.712±0.662

0.49
7.811 ± 0.863

0.44
3.220 ± 0.720

0.43
2.636 ± 0.162

P2

10.620 ± 0.540 17.221±0.566 12.00 ± 0.412

5.660 ± 0.373

5.332 ± 0.750

4.200 ± 0.912

P3

24.660 ± 0.941 19.860±0.894 14.33 ± 0.598

8.660 ± 0.728

7.133 ± 0.646

6.712 ± 0.312

0.42

0.37

0.370

L.S.D

0.50

0.18

0.45

C0 P1

0.600 ± 0.109

0.400 ± 0.044 0.800 ± 0.133

1.000 ± 0.168

0.200 ± 0.099

0.400 ± 0.030

C0 P2

0.400 ± 0.044

0.600 ± 0.100 0.600 ± 0.189

0.600 ± 0.070

0.600 ± 0.144

0.000 ± 0.000

C0 P3

0.600 ± 0.100

0.200 ± 0.089 1.000 ± 0.238

0.600 ± 0.142

0.000 ± 0.000

0.800 ± 0.167

C1 P1

10.80 ± 0.374

20.201±0.115 11.60 ± 0.927

12.00 ± 0.780

7.000 ± 0.282

5.000 ± 0.313

C1 P2

11.40 ± 0.886

15.80 ± 0.373 4.800 ± 0.374

3.800 ± 0.630

8.800 ± 0.121

6.021 ± 0.112

C1 P3

15.00 ± 0.663

21.002±0.440 17.00 ± 0.316

8.800 ± 0.372

4.200 ± 0.374

8.233 ± 0.201

C2 P1

15.80 ± 0.374

12.00 ± 0.632 8.400 ± 0.117

7.401 ± 0.400

5.711 ± 0.221

4.890 ± 0.233

C2 P2

20.41 ± 0.244

17.66 ± 0.261 4.400 ± 0.214

6.700 ± 0.512

7.610 ± 0.312

5.300 ± 0.112

C2 P3

26.60 ± 0.509

24.00 ± 0.441 11.800±0.374

8.400 ± 0.400

10.001±0.316

7.022 ± 0.521

C3 P1

20.33 ± 0.561

16.512±0.781 12.671±0.374

9.811 ± 0.669

4.801 ± 0.140

3.610 ± 0.231

C3 P2

21.50 ± 0.310

18.33 ±0.750

14.811±0.128

10.72 ± 0.541

5.111 ± 0.220

4.711 ± 0.620

C3 P3

25.70 ± 0.310

27.60 ± 0.032 16.861±0.012

12.66 ± 0.330

8.201 ± 0.312

6.210 ± 0.340

L.S.D

1.03

0.86

0.76

0.76

0.93

0.92

Table 5. Analysis of variance for the effect of nicotine (concentrations, periods and their Interaction) on
the sperm abnormalities of the laboratory Mice after administration of vitamin C. (before and after oral
administration of nicotine).
Abnormalities
EMS
d.
Sperm
Sperm
Swollen
Defecti Defectiv
Blunt
f
without
without
head
ve
e hook
hook
Source of
tail
head
sperm
head
sperm
sperm
variation
sperm
Replication

4

Concentration

3

Period

2

C,P
Interaction

6

1.3

Error

44
59

Total
*(P < 0.05) ** (P < 0.01).
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0.05

1.4

0.85

0.45

0.19

0.29

**
1.04
**
2.7

**
13.3

**
12.9
**
5.1

**
21.2
*
4.3

**
21.3

**
10.5

0.12

3.9

2.6

1.6

2

1.55

3.31

0.40

1.9

0.8

0.91

0.94

1.45

1.6

3.1

1.9

6.2

7.6

7.6

0.72
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Concentrations , Periods interactions

Periods

Concentrations

Table 6. Mean ± S.E for the effects of nicotine (Concentrations, periods, and their interaction) on sperm
abnormalities in Laboratory Mice after administration of vitamin C. (before and after oral
administration of nicotine).
Abnormalities
Sperm
Sperm
Swollen head
Defective
Defective
Blunt hook
without tail without head
sperm
head sperm hook sperm
sperm
Factors
C0
0.266 ± 0.012 0.999 ± 0.001 0.300 ± 0.033 0.600 ± 0.001 0.366 ± 0.010 1.010 ± 0.067
C1

1.200 ± 0.193 2.666 ± 0.734 1.733 ± 0.312 1.660 ± 0.802 2.133 ± 0.321 1.211 ± 0.201

C2

2.210 ± 0.274 3.300 ± 0.905 2.500 ± 0.283 3.400 ± 0.420 3.500 ± 0.100 3.300 ± 0.101

C3

3.733 ± 0.893 6.600 ± 1.632 3.733 ± 0.247 2.000 ± 0.447 4.400 ± 0.541 2.841 ± 0.244

L.S.D
P1

0.38
0.58
0..54
0.58
0.59
0.73
3.200 ± 0.093 4.330 ± 0.876 4.860 ± 0.520 3.930 ± 0.973 1.100 ± 0.481 2.012 ± 0.344

P2

2.530 ± 0.093 2.200 ± 0.805 3.201 ± 0.470 1.660 ± 0.531 1.000 ± 0.020 2.200 ± 0.274

P3

3.860 ± 0.970 2.060 ± 1.380 5.400 ± 0.590 2.530 ± 0.702 1.686 ± 0.566 2.866 ± 0.451

L.S.D
C0 P1

0.33
0.6
0.47
0.50
0.100 ± 0.082 0.600 ± 0.189 0.000 ± 0.000 0.200 ± 0.011 0.200 ± 0.013 0.400 ± 0.030

C0 P2

0.000 ± 0.000 0.400 ± 0.109 0.400 ± 0.121 0.600 ± 0.211 0.400 ± 0.213 0.600 ± 0.030

C0 P3

0.200 ± 0.000 0.600 ± 0.187 0.600 ± 0.230 0.100 ± 0.000 0.000 ± 0.000 0.600 ± 0.211

C1 P1

1.600 ± 0.678 6.600 ± 0.509 2.200 ± 0.244 1.200 ± 0.370 1.100 ± 0.182 2.100 ± 0.271

C1 P2

1.200 ± 0.660 1.200 ± 0.800 3.000 ± 0.075 1.600 ± 0.433 2.180 ± 0.374 2.600 ± 0.107

C1 P3

1.000 ± 0.244 1.000 ± 0.300 2.200 ± 0.374 1.000 ± 0.316 6.600 ± 0.244 1.201 ± 1.007

C2 P1

1.800 ± 0.425 1.600 ± 0.509 2.400 ± 0.123 2.400 ± 0.248 2.000 ± 0.000 2.908 ± 0.100

C2 P2

2.410 ± 0.050 2.200 ± 0.140 3.400 ± 0.447 2.400 ± 0.401 1.600 ± 0.244 3.301 ± 0.202

C2 P3

3.000 ± 0.836 1.600 ± 0.316 3.205 ± 0.374 1.500 ± 0.244 2.000 ± 0.244 2.205 ± 0.621

C3 P1

1.400 ± 0.374 2.200 ± 0.244 4.200 ± 0.347 1.750 ± 0.428 1.023 ± 0.299 1.200 ± 0.502

C3 P2

2.220 ± 0.142 2.000 ± 0.401 2.160 ± 0.583 2.200 ± 0.310 2.210 ± 0.237 3.110 ± 0.260

C3 P3

2.000± 0.140 2.410 ± 0.240 3.000 ± 0.140 1.310 ± 0.347 1.660 ± 0.231 2.990 ± 0.102

L.S.D

0.67

0.46

DISCUSSION
Statistically, a highly significant effects of
nicotine on the qualitative characteristic of
sperm was observed. There are two
different mechanism by which the nicotine
cause sperm abnormalities, the first
mechanism is an ability of nicotine to
cause the cellular oxidative damage to the
precursor cells, primary and secondary
spermatocyte, that nicotine may lead to
DNA damage and alternation of sperm
formation (formation of abnormal sperm)6
this clarification was supported by 7 which
they observed that may lead to birth defect,
and genetic disease in the off springs, also8
showed that cigarette smoking could have

a cytotoxic effects on spermatozoa by
reducing the number the number sperm
abnormalities
leading to cytogenetic
abnormalities that are passed to the
offspring 1.
The second mechanism is the effect of
nicotine on the endocrine function of the
male reproduction system. Nicotine
explores can causes reduction of secretion
of testosterone hormone 9. This inhibition
leads to the arresting of the process of
Spermatogenesis
and
unaffecting
spermatogenesis which lead the formation
of abnormal sperm with reduction of the
number of the spermatids 10. This was
supported by 11 from their study on the
(24) albino mice observed that nicotine
caused a fail in spermatogonia and primary
23
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spermatocytes number in the treated
animals together with increase of
spermatocytes, spermatid development
process, they also observed that sertoli
cells seems to be not affected by Nicotine
administration in the doses equivalent to
10,20 except on day (14) of third dose
equivalent to 30 cigarettes treatment. It
seem likely that vitamins causes alterations
in testicular DNA that disrupts the process
of differentiation of sperm during
spermatogenesis resulting in induced
sperm abnormalities 12, described sperm
abnormalities as a consequences of
chromosomal aberrations and late change
in
the
genes
responsible
for
spermatogenesis.
While results of nicotine with vitamin C
showed that this water soluble vitamin
have ability to cause significantly
reduction
in the qualitative sperm
abnormalities created by nicotine toxicity,
these results were supported by 13 who
administrates vitamin C with nicotine and
he cocluded that teratogenic effect of
nicotine was reduced by ascorbic acid and
he returned the preventative effect of
vitamin to its ability to alter the metabolic
pathway of nicotine which lead to
reduction of its toxicity.
The reduction through using β-tocopherol
is may be due to its antioxidant effect,
which inhibit the genotoxicity of nicotine
on the testicular cells 14 and this was
supported by 15 a study conducted that
vitamin E supplementation can reduce the
amount of sperm abnormalities caused by
toxic effect of sodium fluoride on the
reproductive organ of male mice.
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ABSTRACT
Aims: The aim of this study is to evaluate the effect of a prepared coating material (monopoly) on the
microleakage at the interface of two temporary soft denture lining materials (Tru-soft and Bony plus) with the
acrylic resin denture base.
Methods: Sixty specimens for microleakage were prepared, each lining material had thirty. The specimen was
in a disc shape 30mm diameter and 4mm thickness (2mm for acrylic resin denture base part and 2mm for soft
lining material part). Tru-soft and Bony plus lining materials were bonded to three groups of denture base
surface treatments (untreated, sandblasted and monomer treated denture base). A prepared coating material
(monopoly) was applied at the junction of the denture base with the soft lining material, the specimens were
placed in 2℅ methylene blue dye for two immersion periods (one week and one month) and the microleakage
degree was measured by a microscope.
Results: Results of each lining material were analyzed separately and showed that for the two lining materials,
there was a significant difference (p < 0.001) between coated and uncoated groups in all denture base surface
treatments and in the two periods of immersion.
Conclusions: The coating material was effective in decreasing microleakage between the soft lining materials
and the denture base when compared with the uncoated groups of the temporary denture lining materials.

Duhok Med J 2012; 6 Suppl 3:27-32.
Key words: Microleakage, soft lining materials, coating material.
oft denture lining materials are
used in cases of resorped
mandibular alveolar bone, thin and non
resilient mucosal tissue, maxillofacial
defects and for patients who are unable to
tolerate the heat polymerized acrylic
denture base,1-3 but these materials fail for
many reasons including: hardening, water
sorption, color changes, support of bacteria
and candida, but the most serious problem
is the failure of adhesion between the soft
denture lining and the denture base 4,5 .
Adhesion failure between two different
materials creates a gap for the passage of
bacteria, fluids, molecules or ions, which
is known as a microleakage 6. This
problem can cause a separation of the soft
denture lining material from the denture
base, a harbor for bacteria and may
promote staining 7.
Microleakage is an early sign of a
weakened bond, 2 therefore many attempts

S

were done to enhance the bond and to
decrease the leakage. Using coating
materials to enhance the longevity of soft
denture lining materials was studied by
many researchers 8-10. In this study the
effect a prepared coating material at the
junction of the acrylic-based temporary
soft denture lining material and the acrylic
resin denture base was undertaken.
METHODS
Two soft denture lining materials
(Tru-soft, self cured acrylic based,
Bosworth, USA) and (Bony-Plus, self
cured acrylic based, Lietchtenstein,
Switzerland) were used, specimens of
microleakage consisted of thirty specimens
for each lining materials bonded to the
prepared acrylic resin denture base, each
specimen is a disc shape 30mm diameter
and 4mm thickness (2mm acrylic resin part
and 2mm soft lining material part). A clear
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heat cured acrylic resin denture base
(Quayle Dental, England ) was prepared
by packing a dough acrylic into stone
molds, processing and curing were carried
out
according
to
manufacturer
instructions. The acrylic resin denture
base specimens were divided into three
groups before bonding to the soft liners,
these
groups
were:
untreated,
sandblasted with 250 μm Aluminum
oxide particles and monomer treated
group in which the specimens of
denture base were wetted by a cotton
tipped applicator, saturated with methyl
methacrylate monomer three times for 180
seconds.
Tru-soft and Bony plus soft lining
materials were applied by using a split
mold (4mm thickness and 30mm
diameter).
Pre-cured
denture
base
specimens were placed in the mold first,
and then the soft lining materials were
added, the split mold was placed between
two plates to extrude excessive material.
Monopoly, thin syrup like mixture of a
semi-set methyl methacrylate resin was
prepared by mixing heat-cured clear
methyl methacrylate powder with auto
polymerizing clear orthodontic methyl
methacrylate liquid in proportion of one
part powder to ten parts liquid. The
powder and liquid were placed together in
a glass beaker in (130°F) water bath and
stirred for 8-10 minutes until the mixture
started to thicken 8. The coating was
applied to the junction of the Tru-soft and

Bony plus lining materials with the
acrylic resin denture base by using a fine
brush, the coating was allowed to dry for
4-5 minutes under a lamp of 60 Watt, this
procedure was repeated until three coats
have been placed and dried.The specimens
were immersed suspended in methylene
blue dye inside plastic containers in an
incubator at 37°C and divided into two
groups of immersion, one week and one
month. At the end of each immersion
period, the specimens were removed,
washed, dried and sectioned into eight
pieces by a diamond sectioning disc using
portable engine hand piece (W &H Dental
Werk, Austria). Microleakage values were
measured by the linear penetration of
methylene blue dye from the edge of
the soft liner / denture base interface by
the aid of a stereoscopic ( Carl Zeiss,
Germany) at 40X magnification and the
dye penetration was recorded in
millimeter.
RESULTS
The effect of coating on the
microleakage of Tru-soft and Bony plus
lining materials was analyzed for each
immersion period separately by ANOVA
and Duncan's multiple range test. (Tables
1&3) showed that there was a significant
difference (P<0.001) between coated and
uncoated groups in all denture base surface
treatments at one week and at one month
immersion periods for each material.

Table 1. (ANOVA) of microleakage in (mm) of coated and uncoated Tru-soft lining material after one
week and one month storage.
Source of variation

Sum of square

One week
storage

Between groups
0.234
Within groups
0.0083
Total
0.242
One month Between groups
0.114
storage
Within groups
0.0017
Total
0.115
df = Degree of freedom *Significant difference

In Tru-soft lining material, (Table 2)
showed that the coated group had the
28

df

Mean square

F-value

p-value

5
24
29
5
24
29

0.04681
0.00035
.
0.02279
0.00007
.

135.24
.
.
324.87
.
.

<0.001*

<0.001*

lowest mean microleakage in the monomer
treated denture base (0.019mm, 0.022mm),
while the uncoated groups had the highest
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values in untreated denture base
(0.184mm, 0.216mm) at one week and one
month respectively. Results of Bony-plus
soft lining material (Table 4) showed that
the lowest values of micro leakage in
coated monomer treated denture base

(0.017mm, 0.02mm) in one week and one
month immersion periods respectively,
while the highest values were observed in
uncoated groups in the untreated denture
base (0.178mm, 0.193mm) at one week
and one month respectively.

Table 2. (DMRT) of microleakage in (mm) of coated and uncoated Tru-soft lining material after one
week storage.
Surface treatment

Coating

N
Mean  SD (mm)
After one week storage

DMRT groups*

Uncoated

5

0.184  0.013

E

Coated

5

0.025  0.003

A

Uncoated

5

0.170  0.005

D

Coated

5

0.035  0.004

B

Uncoated

5

0.141  0.006

C

Coated

5

0.019  0.003

A

Untreated

Sandblasted

Monomer treated

After one month storage
Uncoated

5

0.216  0.042

B

Coated

5

0.028  0.003

A

Uncoated

5

0.209  0.014

B

Coated

5

0.039  0.003

A

Uncoated

5

0.192  0.011

B

Coated

5

0.022  0.003

A

Untreated

Sandblasted

Monomer treated

DMRT = Duncan’s multiple range test
N = Number of specimens
* = Different letters mean statistically significant difference

Table 3. (ANOVA) of microleakage in (mm) of coated and uncoated Bony plus lining material after one
week and one month storage.
Source of variation
One week
storage

Between groups
Within groups
Total
One month Between groups
storage
Within groups
Total
df = Degree of freedom
*Significant difference

Sum of square

df

Mean square

F-value

p-value

0.15
0.0011
0.151
0.15
0.0011
0.151

5
24
29
5
24
29

0.02998
0.00005

658.12
.

<0.001*

0.02998
0.00005

658.12

<0.001*
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Table 4. (DMRT) of microleakage in (mm) of coated and uncoated Bony plus lining material after one
week storage.
Surface treatment
Coating
N
DMRT groups*
Mean  SD (mm)
After one week storage
Untreated

Sandblasted

Monomer treated

Uncoated

5

0.178  0.010

E

Coated

5

0.039  0.003

B

Uncoated

5

0.156  0.010

D

Coated

5

0.047  0.003

B

Uncoated

5

0.120  0.015

C

Coated

5

0.017  0.001

A

After one month storage
Uncoated

5

0.193  0.005

F

Coated

5

0.041  0.003

B

Uncoated

5

0.183  0.003

E

Coated

5

0.049  0.007

C

Uncoated

5

0.158  0.010

D

Coated

5

0.020  0.003

A

Untreated

Sandblasted

Monomer treated

DMRT = Duncan’s multiple range test
N = Number of specimens
* = Different letters mean statistically significant difference

DISCUSSION
Complete prevention of microleakage
was not possible; However, many attempts
to extend the longevity of a soft lining and
decreasing microleakage were conducted
like denture base surface treatments 2,11.
In the present study, two groups (with and
without coating) of self-cured acrylicbased soft denture lining materials (Trusoft and Bony plus) were employed for
detecting the effect of a coating material
on microleakage values. 1
Although the amount of the coating
material (monopoly) that was used to seal
the denture base/ soft lining interface may
vaporize during the drying by light, results
of both soft lining materials showed that
microleakage values were maintained at
minimum levels when the coating material
was applied than when the interface of the
lining and the denture base was left
uncoated. These results were in accordance
with Dominguez et al., 9, Gronet et al., 12,
30

Malmstrom et al., 10 and Murata et al., 13.
All of them revealed that the coating
material significantly reduced the loss of
initial viscoelastic properties and surface
integrity by acting as a barrier preventing
movement of components to or from the
lining material and decreased the incidence
of bacterial and fungal growth for an
extended period of time. Also the results
agree with Anil et al., 14 who concluded
that coating the soft lining materials is
beneficial in reducing microleakage at the
interface between the lining material and
the acrylic resin denture base.
A possible explanation of this reduction
in microleakage after the application of a
coating material at the interface of the
lining and the denture base is that the
temporary acrylic-based soft lining
materials contain appropriate amount of
plasticizers which are necessary to produce
effective softness and movement between
the polymer chains of the lining, but these
plasticizers readily leach out in aqueous

Duhok Medical Journal

environment and the microbes and saliva
on the other hand are absorbed by the
porosities of the material causing
degradation of the bonding interface and
microleakage; consequently, the lining
cease to be effective and should be
replaced. By adding a coating material to
seal the gap between the lining and the
denture base, absorption and solubility of
the lining material which is a contributing
factor to the hardening and bond loss will
be reduced because the porosities in the
lining
are
obstructed.
Eventually
microleakage is decreased 9, 10 .
CONCLUSIONS
Application of the coating material on
the denture base/ soft denture lining
interface is significantly beneficial in
reducing microleakage for the acrylic
based temporary soft lining materials (Trusoft and Bony plus).
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ABSTRACT
Objective: To evaluate our experience with the use of laparoscopy in the management of patients with
symptomatic renal cysts regarding out comes and to report any undesirable complication that may occur (if any)
during and/or after this procedure.
Background: Renal cystic disease is a common finding in older persons, which may be discovered either
incidentally or radiographically. Most of renal cystic diseases are asymptomatic, in a small number symptoms
or complications develops, in whom laparoscopic surgery either trans- or retroperitoneally is now an option.
Methods: From March 2010 to July 2011, a total of 33 patients with symptomatic renal cysts underwent
laparoscopic ablation (decortications) for their cysts in Azadi teaching hospital. Clinical assessment, operative
details and complication were reported for all the patients.
Results: Laparoscopic ablation of renal cysts was successful in all patients. No open conversions or transfusions
were necessary. The mean operative time was 53 minutes. The mean hospital stay was 1 day. Symptomatic
relief was achieved in all patients. Only 2 patients developed minor complications which had been managed
conservatively. No evidence of recurrence at the end of 6 months follow-up period.
Conclusion: Our results have confirmed that laparoscopy is a safe, feasible and effective procedure for treating
symptomatic renal cysts, and it offers a favorable minimally invasive treatment option for symptomatic renal
cysts.

Duhok Med J 2012; 6 Suppl 3:33-38.
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he use of laparoscopic surgery has
rapidly expanded since the
laparoscope merged with the video camera
in the mid-1980s. Since then, significant
developments of laparoscopic equipment
and instruments have been made.1
The development of laparoscopy in
urology paralleled, to a large extent, the
changes in general surgery. Up until the
late 1980s, laparoscopy had limited
applications in urology. Indeed, aside from
Cortesi and colleagues' (1976) report of
using the laparoscope in pediatric patients
to explore for undescended testes3.
Clayman
and
coworkers
(1991b)
performed the first clinical laparoscopic
nephrectomy4.
With the development of new techniques
and instruments a new era in operative

T

urology had begun. Soon, a steady stream
of
newly
developed
laparoscopic
procedures started to challenge their
conventional open surgical counterparts
and the Initial emphasis was on ablative
procedures5.
With an increasing number of multiinstitutional studies emerging in which
laparoscopic procedures are compared
with their open surgical counterparts, it
becomes clear that, owing to equivalent
efficacy combined with distinct advantages
in postoperative pain, cosmesis, recovery,
and length of hospital stay, that
laparoscopy has moved into the
mainstream of urologic surgery6 .
Renal cysts are believed to develop in
tubular segments and Bowman's capsule,
with simple cysts developing from the
convoluted tubule, whereas the acquired
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and genetic forms may develop anywhere
along the nephron and collecting duct 7.
Most are unilocular and, because they arise
from the cortex, they distort the normal
renal contour. They may enlarge somewhat
with time, although most probably remain
stable in size and appearance.
The prevalence of simple cysts increases
with age, and most reports show no gender
predilection 8.
Most
renal
cystic
diseases
are
asymptomatic, in small number symptoms
or complications develop.
Patients with symptomatic renal cysts may
be candidates for cyst aspiration under CT
or ultrasound guidance but such cysts will
almost certainly recur, it is reasonable to
conclude that if the patient's pain resolves
after cyst aspiration, then some definitive
form of therapy may be warranted and
justifiable 9.
The use of percutaneously injected
sclerosing solutions has limited value.
Open surgical approaches have been
favored in the past 9, but the potential
morbidity of the procedure must be
weighed against the benefits. A minimally
invasive approach including laparoscopic
ablation offers a reasonable alternative 9.
The aim of this study was to show the
efficacy of laparoscopy for managing
patients with symptomatic renal cysts and
to report any undesirable complication that
may occur (if any) during and/or after this
procedure.
METHODS
This prospective study was conducted in
the department of urology at Azadi
teaching hospital in Duhok/Iraq from
March 2010 to July 2011.
During this period, all patients who were
presented with symptomatic renal cysts
and managed laparascopically had been
enrolled in this study and a total of 33
patients (12 male and 21 female) were
included in this study.
For each patient a complet evaluation has
been done including:
34

A detailed medical history and physical
examination.
Basic laboratory investigations including a
urine analysis, Full blood count,
biochemical
investigations
including
Blood Sugar, blood urea and serum
Creatinine levels were done for all
patients.
Radiological
examination
including
Ultrasound
examination
and
CT
examination were done for all patients to
assess the type of the cyst, size of cysts,
numbers of cysts, and their relationship to
the adjacent organs and to exclude any
associated pathology.
The entire procedure was performed in the
operation theater (by tow urologists for all
patients) with the patient under general
anesthesia and patients placed in a 45
modified
lateral
flank
position
(Transperitoneal approach).
After establishment of pneumoperitoneum
and insertion of ports (one 10mm & tow
5mm ports were used in the majority of
patients, a fourth port was needed in few
patients) the cyst then deroofed with
laparoscopic scissors and its walls were
carefully inspected to rule out malignancy.
Then the edges of the cyst were carefully
cauterized to minimize the chance of
bleeding & recurrence.
After recovery from general anesthesia
patients were transferred to the ward for
observation for the next 24 hours and if
everything was normal the patient was
discharged from hospital in the next day.
All patients were followed up by
Ultrasound examination of the abdomen at
3 months & six months for any recurrence.
RESULTS
During study period Laparoscopic
decortications was performed for 33
patients. The age of the 33 enrolled
patients as shown in( Figure 1) ranged
from 37 years to 73 years, with mean age
of 52.6 ± 9.13 years. Of these 33 patients
21 (63.7%) were female and the remaining
12 (36.3%) patients were male.
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Figure 1. Age distribution of the all enrolled patients with renal cysts.

Figure 2. renal cyst position.

The presentation of all patients was similar
and was loin pain and only 2 patients had
also fever in addition to loin pain which
has been managed with antibiotitics prior
to the laparoscopy procedure.
Renal cysts were more frequently observed
in the right side 54.6% (18 patients) in
Single cyst was seen in 84.8% (28
patients). In 3 (9.1%) patients there were 3
cysts (one is large that necessitate surgical
intervention and the other 2 cysts were
very small and did not need any
intervention) and the remaining 2 (6.1%)
patients had 2 renal cysts (one is large and
the other was small). Also one female
patient had bilateral ovarian cysts in
addition to the renal cyst.
Renal cyst size was variable ranging from
(40*40) mm to (103*109) mm.
Of the 33 enrolled patients, 12 of them had
previous abdominal operation for various
reasons, and even one of the female
patients had 4 previous Cesarean section.

comparison to the left side 45.4% (15
patients).
As is shown in (Figure 2 ) renal cysts were
observed to be more common in relation to
the lower pole of the kidney 66.7% (22
patients) than to upper 18.2% (6 patients)
and mid poles 15.1% (5 patients).
One patient has recurrent renal cyst, he had
underwent cyst aspiration under U/S guide
one
month
before
laparoscopic
intervention without any benefit (reaccumulation of fluid in the cyst).
The operation time (from the induction of
anesthesia to the closure of the trochar
sites) ranged from 40 minutes to 80
minutes, with a median time of 55 minutes
(mean 55 ± 10.16).
Most of the procedures were performed
using 3 ports only, of the 33 enrolled
patients, only 7 of them needed placement
of a 4th port during the operation for
retractor placement.Drain had been put for
11 patients, which has been removed in the
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next day for all patients except one who
developed intra-operative bleeding and his
drain has been removed after 2 days.
Two
patients
(6.1%)
developed
complication intra-operatively, one of
them developed mild liver contusion and
was
managed
conservatively,
by
increasing carbon dioxide insufflations
(intra-operatively),
tube
drain
and
observation & after 24 hours the oozing
completely
stopped.
Other
patient
developed intra-operative bleeding from
the edge of the cyst & was managed by
suturing of the edge of the cyst and tube
drainage which was kept for 48 hours.
All patients had been discharged from the
hospital in the next day except one who
developed intra-operative bleeding and had
been discharged from hospital after 2 days
after removal of the drain.
The
result
of
histopathologyical
examination of the cyst wall was negative
for malignancy in all patients.
DISCUSSION
Although the foundation of modern
laparoscopy was laid in 1805 by Bozzini
( Bozzini, 1806 ) 10, laparoscopy was not
used widely in surgery till mid-1980s
when it has been merged with the video
camera1.
From that time, laparoscopy was used
widely in surgery including urology 2. As
urologists became more skilled, they
expanded their laparoscopic procedures
into the realm of more difficult ablative
surgery10.
This study has been conducted in our
center in order to evaluate our laparoscopic
experience in treating renal cysts.
Renal cystic disease generally is the
ailment of older patients and this was
observed in the present study were the
mean age of patients was 54 years old.
Most of the patients were females and this
may be due to low pain threshold of
females that bring the cysts under clinical
observation and diagnosis as the pain was
the chief presentation of the renal cysts.
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This study also revealed that most cysts
were arising from the lower pole of the
kidney (both from the right and left sides)
and this may be related to the drainage of
the lower poles in contrast to the mid and
upper poles.
Laparoscopic interference was possible
even in those with previous abdominal
operation (even if multiple) as 12 out of 33
of our patients had previous abdominal
operation.
The complication rates for urologic
laparoscopy were varied significantly from
one series to another ranging from 4.4% to
19%. Which may be due to variable
opinions as to what constitutes a
complication and differing degrees of
technical difficulty between laparoscopic
procedure 11. In our study the complication
rate was 6.1% (2 out of 33 patients) and
these complications were mostly bleeding,
as the most common complications of
laparoscopic interference are vascular 11,
and both of our patients developed oozing
intraoperatively and had been managed
conservatively by increasing carbon
dioxide insufflations pressure (intraoperatively), intraperitoneal drainage via a
tube drain & monitoring for one to two
days.
Almost all renal cysts recur after aspiration
and need more definite procedure for
complete resolution as it has been seen in
one patient who has been previously
managed by aspiration under U/S guide
and recur after 1 month & so laparoscopic
decortications was done for him.
The operative time varies from one patient
to other depending on the size &
constituent of the cyst & surgeon
experience, in our study the mean
operation time was 55 minutes which is
comparable to most reported series 12-15.
The recurrence rate was zero as no patient
developed recurrence of cyst as
documented twice post-operatively at
3months and 6 months post-operatively by
ultrasound and renal function tests. These
results were comparable to most reported
series which give a nearly 100% success
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rate for laparoscopic decortications of
renal cysts 12-15.
CONCLUSIONS
Laparoscopy offers a safe and efficacious
means of ablating symptomatic simple
renal cysts with a high success rate and
low recurrence rate.
Most complications that occur are simple
and can be managed conservatively.
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ABSTRACT
Background and objectives: Establishing apical patency is leaving the apical foramen accessible, free from
dentin chips, pulp fragments and other debris. This in vitro study compared the apical foramen patency for two
different instrumentation techniques.
Methods: Thirty single-rooted human teeth were used in this study & the teeth were de-coronated at Cementoenamel Junction. After that roots were fixed in holes cut through pieces of rubber dam covering plastic
containers. The roots were divided into two groups, the first 15 were instrumented using a step-back technique
& other 15were instrumented using crown-down technique. Both instrumentation techniques were used twice;
once without a patency file & the other with a patency file. Finally the collection vials (the bottles) were
weighed after instrumentation, i.e. with the irrigating solution (the amount of NaOCl + debris that was extruded
through the apical foramen into the collection vials) on an electronic balance to the third decimal digit.
Results: By using t-test, there was non-significant difference between the Group A1 (step-back hand
instrumentation without use of patency file) & A2 (step-back hand instrumentation with use of patency file) at
p> 0.05, with in favor of without use of patency file group. There was highly significant difference between
Group B1 (crown-down rotary instrumentation without use of patency file) & B2 (crown-down rotary
instrumentation with use of patency file) at p< 0.01, with in favor of without use of patency file group. For the
instrumentation techniques, the rotary crown-down technique showed lesser debris extrusion than the hand stepback technique both with & without use of patency file, however, the difference was non-significant at p> 0.05.
Conclusions: there is a strong relationship between the patency file & the extrusion of debris & the irrigation
solution.

Duhok Med J 2012; 6 Suppl 3: 39-46.
Key words: Apical patency, periapical extrusion.
uring root canal preparation, dentin
chips produced by instrumentation
and fragments of apical pulp tissue tend to
be compacted into the foramen, which may
cause apical blockage and interfere with
the working length. The repeated
penetration
of
the
apical
foramen with a file of adequate size during
instrumentation prevents the accumulation
of debris in this area leaving the foramen
unblocked, i.e.,
patent. This concept
has been defined as apical foramen
patency. 9
Therefore , establishing patency is leaving
the apical foramen accessible, free from
dentin chips, pulp fragments and other
debris. 2

D

Some authors have suggested that apical
patency should be gained with an
instrument that binds to the foramen.
However, one of the arguments against
this procedure is that a file that binds to the
foramen will act like an embolus,
increasing the possibility that debris are
inadvertently extruded beyond the apex. 9
On the other hand, the use of a file that is
not adjusted to the apical portion will offer
a lesser risk of extrusion of debris or, at
least, minimize its occurrence. Considering
that the purpose of this procedure is to
prevent the accumulation of dentin chips in
the apical area, the use of an instrument of
smaller size than the foramen will be
effective with the advantage of offering a

* Assistant Professor at College of Dentistry, Hawler Medical University.
** Assistant Professor ,Dean ,t College of Dentistry, Hawler Medical University.
*** Assistant lecturer at College of Dentistry, Hawler Medical University.
Correspondence author: Raid F. Salman .Email: raidfahim@hotmail.com

39

Duhok Medical Journal

lesser risk of displacement of toxic
products and dentin fragments from the
root canal into the peri-apical space. 9
While Buchanan 1, pointed out that apical
canal blockage can be avoided during
instrumentation using a patency file. He
defines a patency file “as a small flexible
K-file, which will passively move through
the apical constrictor without widening it.”
The apical limit of root canal
instrumentation is still a very controversial
topic in endodontics. The possibility of
aggressions to apical and periapical tissues
has supported the principle of the working
length staying short of the radiographic
apex. Different working lengths have been
proposed, but the most widely accepted
approach seems to be choosing a working
length of 1 mm coronal to the root apex. 9
Lambrianidis et al 5 evaluated the roles of
the apical constriction and foramen and the
use of a patency file on the apical
extrusion of NaOCl and debris. The results
indicated that there was significant
difference in the amounts of extruded
material before and after the enlargement
of the apical constriction with greater
extrusion when the constriction remained
intact. Goldberg & Massone 2 assessed the
transportation produced at the apical
foramen when stainless steel or nickel
titanium K-files #10, #15, #20, and #25
were used as a patency file. They showed
that transportation of the apical foramen
was detected in 18 of the 30 specimens
analyzed. No statistical differences were
observed when stainless steel or nickeltitanium K-files were used as a patency
file. They suggested that if a patency file is
used, one should use the smallest file size
possible.
Tinaz et al 10 compared the amount of
apical
extrusion
during
manual
instrumentation and engine-driven rotary
instrumentation in teeth with disrupted
apical constriction. They found that there
was a tendency with both techniques to
extrude apically more material as the
diameter of the apical patency increased.
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Leonardi et al 6 assessed the presence of
apically extruded debris and evaluated the
influence of canal curvature on the amount
of debris produced by manual and
mechanical techniques. They found no
statistically significant difference between
the
manual
and
mechanical
instrumentation, and no statistically
significant differences were found between
slight and moderate curvatures in terms of
the amount of extruded debris.
Kustarci et al 3 compared the amount of
debris and irrigant extruded apically, using
manual technique and crown-down
pressure less technique by K3, RaCe, and
FlexMaster instruments. They found that
all instrumentation techniques produced
extruded debris and irrigant; however, the
engine-driven nickel-titanium systems
were associated with less apical extrusion
and irrigant. This in vitro study tried to
compare the apical foramen patency for
two different instrumentation techniques
(hand step-back & rotary crown-down).
METHODS
Thirty single-rooted human teeth were
used in this study. Visual examination had
been done to ensure the existence of a
completely formed apex and the presence
of straight roots & the teeth then were
stored at room temperature in distilled
water. The teeth were de-coronated at CEJ
using carborandom disk in low speed hand
piece. Size #15 K-file was extended just
beyond the apical foramen to ensure the
patency of the root canals before
instrumentation, the same file was used for
working
length
determination
by
subtracting 0.5 mm from this length.
The roots were mounted in holes cut
through pieces of rubber dam covering
plastic containers and these rubbers were
secured in place with the aid of wires
tightened around the plastic containers
which with the roots in placed were
weighed on an electronic balance to the
third decimal digit.
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The irrigation solution used was 5.25%
NaOCl. The collection vials were handheld vertically at all times. The roots were
divided into two groups, the first 15 were
instrumented using a step-back technique
& other 15 instrumented using crowndown technique. The two instrumentation
techniques were used twice; once without
a patency file & the other with a patency
file.
In the first group in which the step-back
technique was used without the patency
file, the canals enlarged till no. #35 file to
the apical constriction and sizes #40, #45
& #50 were 1, 2 & 3 mm short of the
working length respectively, after each
instrument the canal was irrigated by 0.5
ml NaOCl irrigation solution with constant
delivery every second instrument by
means of a 5-ml plastic syringe with an
attached 23-gauge endodontic needle
except for last recapitulation step with the
MAF # 35 in which 1.5 ml was delivered
into the canal. The needle tip was loosely
placed in the canal. In total, 5 ml of NaOCl
per root were used. The collection vials
(the bottles) were weighed after
instrumentation, i.e. with the irrigating
solution (the amount of NaOCl + debris
that was extruded through the apical
foramen into the collection vials) on an
electronic balance to the third decimal
digit.
The same roots were instrumented again in
which a patency file was used. The roots
were replaced on the washed and dried
vials and new root canal instrumentation
followed starting with a #50 file that was
worked to 3 mm short of the original
working length to create a ledge till #70
which considered as MAF and then
continued with sizes #80, #90 & #100 files
which were used coronally 4, 5 & 6 mm to
the
enlarged
apical
constriction
respectively. They were then hand-held
and the apical patency was done with a
#25 file protruding apically 3 mm more
than the new working length. After each
instruments the canal was irrigated by 0.5
ml NaOCl irrigation solution with constant

delivery every second instrument by
means of a 5-ml plastic syringe with an
attached 23-gauge endodontic needle
except for the last step with the patency
file in which 1.5 ml was delivered into the
canal. The needle tip was loosely placed in
the canal. In total, 5 ml of NaOCl per root
were used. The collection vials (the
bottles)
were
weighed
after
instrumentation, i.e. with the irrigating
solution (the amount of NaOCl + debris
that was extruded through the apical
foramen into the collection vials) on an
electronic balance to the third decimal
digit.
The other 15 roots were instrumented
using crown-down technique without a
patency file, in which instrumentation
started with S1 & S2, F2, F3 and F4
Protaper rotary system. Irrigation was
identical to that used during step-back root
canal preparation but 1ml of NaOCl was
used after each instrument, in total, 5 ml of
NaOCl per root were used. The collection
vials (the bottles) were weighed after
instrumentation, i.e. with the irrigating
solution (the amount of NaOCl + debris
that was extruded through the apical
foramen into the collection vials) on an
electronic balance to the third decimal
digit. The same roots were instrumented
again in which a patency file was used.
The roots were replaced on the washed and
dried vials and new root canal
instrumentation followed starting with G.G
drill that was worked to 3 mm short of the
original working length to create a ledge,
no. 6 G.G drill was used coronally ½ mm
of the new working length, followed by
no. 5 G.G drill inserted 2/3 of the new
working length. Then F4 & F5 Protaper
system was used to the new working
length which is 3 mm shorter from the
original working length. They were then
hand-held and the apical patency was done
with a #25 file protruding apically 3 mm
more than the new working length. After
each instruments the canal was irrigated by
1 ml NaOCl irrigation solution. In total, 5
ml of NaOCl per root were used. The
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collection vials (the bottles) were weighed
after instrumentation, i.e. with the
irrigating solution (the amount of NaOCl +
debris that was extruded through the apical
foramen into the collection vials) on an
electronic balance to the third decimal
digit. The results for weight of extruded

NaOCl-debris were subjected to statistical
analysis using Student’s t test
RESULTS
The descriptive statistics for the results had
been shown in (Table 1).
By using t- test, there was non-significant
difference between the Group A1 & A2

Table 1. Descriptive Statistics.
Groups

N

Minimum

Maximum

Mean

Std. Deviation

15

.03

3.11

1.1151

1.08535

15

.00

3.20

1.6311

1.43162

B1

15

.04

1.82

.7049

.49708

B2

15

.13

3.02

1.4856

1.11068

A1
A2

(step-back hand instrumentation without
& with use of patency file) at p> 0.05, with
in favor of without use of patency file
group that showed the least debris
extrusion mean value of 1.115 g. There
was highly significant difference between
the Group B1 & B2 (crown-down rotary
instrumentation without & with use of
patency file) at p< 0.01, with in favor of
without use of patency file group that
showed the least debris extrusion mean
value of 0.704 g.

lesser debris extrusion than the hand stepback technique both with & without use of
patency file, however, the difference was
non-significant at p> 0.05.
For all the groups, the rotary crowndown technique showed lesser debris
extrusion than the hand step-back
technique, however, the difference was
non-significant at p> 0.05.The use of
patency file increase the extrusion than the
other condition & the difference was
highly significant at p< 0.01,(Tables 2,3 )
& (Figure1).

Table 2.Paired sample comparison.
Pairs
I
II

III

IV

V

VI
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Groups

Mean

N

Std. Deviation

Std. Error Mean

A1

1.1151

15

1.08535

.28024

A2

1.6311

15

1.43162

.36964

B1

.7049

15

.49708

.12834

B2

1.4856

15

1.11068

.28678

A1

1.1151

15

1.08535

.28024

B1

.7049

15

.49708

.12834

A2

1.6311

15

1.43162

.36964

B2

1.4856

15

1.11068

.28678

A1+A2

1.3731

30

1.27553

.23288

B1+B2

1.0953

30

.93404

.17053

A1+B1

.9100

30

.85526

.15615

A2+B2

1.5583

30

1.26113

.23025
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Table3. Paired sample t-test.
Paired Differences
t

df

Sig. (2tailed)

.03553

-2.007

14

.065

-1.27935

-.28198

-3.358

14

.005

.31671

-.26914

1.08941

1.295

14

.216

2.03578

.52564

-.98191

1.27284

.277

14

.786

.27780

1.65686

.30250

-.34088

.89648

.918

29

.366

-.64833

.94257

.17209

-1.00029

-.29637

-3.767

29

.001

Pair of
differences

95% Confidence Interval
of the Difference
Lower
Upper

Mean

Std.
Deviation

Std. Error
Mean

-.51600

.99593

.25715

-1.06753

-.78067

.90051

.23251

A1-B1

.41013

1.22661

A2-B2

.14547

A-B
1-2

A1-A2
B1-B2

1.8
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2
0
A1

A2

B1

B2

Figure 1. Bar chart illustrating the differences between the groups

DISCUSSION
Mid treatment flare-up is a common
problem that practitioners encountered
during root canal therapy. A major reason
cited for such a distressing occurrence is
the extrusion of debris present within and
created during the instrumentation of the
root canal system into the periradicular
region, resulting in a persistent periapical

inflammation. The results of apically
extruded debris were found to be the
preparation up to the apex, the diameter of
the apical patency, the amount of irrigant
used, formation of a dentin plug, the use of
a step-back vs. crown-down technique, and
the use of conventional hand filing vs.
rotary motion, all have a correlation to the
amount of extruded debris.
This study compared the hand step-back
and rotary Protaper instrumentation
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techniques in relation to extrusion of
debris and irrigating solution with and
without apical patency. In this study there
was a highly significant difference
between the group that patency file was
used & the one that patency file was not
used when hand step-back technique was
used. Agreed with this Lambrianidis et al
at 2001 in which they used step-back
technique & NaOCl as irrigant, and found
a significant difference in the amounts of
extruded material before and after the
enlargement of the apical constriction with
greater extrusion when the constriction
remained intact. While in case of rotary
crown-down technique, there was a
significant difference between the same
types of groups although there was no
significant difference between hand stepback & rotary crown-down techniques in
relation to whether patency file was used
or not.
Some authors prefer to use sterile water as
irrigants instead of NaOCl which is used
clinically because the latter may produce
crystals that could result in an increase in
weight. 6
Tinaz et al 10 used NaOCl & revealed no
significant
difference
between
instrumentation with K-files and ProFile
.04 taper files in relation to the amount of
apical extrusion. There was a tendency
with both techniques to extrude apically
more material as the diameter of the apical
patency increased. Logani and Shan 7
evaluated the amount of extruded debris
using ProTaper hand, ProTaper rotary and
ProFile, and the sterile water as an irrigant
between instrumentation. They concluded
that all rotary instruments tested produced
apical extrusion of debris and that the
ProTaper rotary extruded a significantly
higher amount of debris than the Pro File.
Kuştarci et al 4 compared in vitro the
amount of debris and irrigant extruded
apically, using manual technique and
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crown-down pressure-less technique by
K3, RaCe, and FlexMaster instruments.
They used NaOCl as irrigants. They noted
that all instrumentation techniques
produced extruded debris and irrigant;
however, the engine-driven nickel-titanium
systems were associated with less apical
extrusion and irrigant. Reddy & Hicks at
1998 used step-back instrumentation with
K-files, balanced force with Flex-R files,
Light-speed nickel titanium instruments,
and .04 taper ProFile rotary nickeltitanium files, and found that all
instrumentation
techniques
produced
apically extruded debris, however, stepback
instrumentation
produced
significantly more debris than the other
methods. There was no difference between
balanced force hand instrumentation and
the
two
rotary
nickel-titanium
instrumentation methods. Hand or enginedriven instrumentation that uses rotation
seems to reduce significantly the amount
of debris extruded apically when compared
with a push-pull technique.
The results of this in vitro study should not
be directly extrapolated to clinical practice,
since the presence of periapical and pulpal
tissue may show resistance to apical
extrusion
of
debris.
Furthermore,
measuring the amount of extruded debris
in terms of weight is not adequate enough
to make a speculation concerning a midtreatment flare-up. There may be other
factors such as extruded irrigant, intracanal medication, virulence of bacteria and
the host response that can trigger such a
flare up. 7
CONCLUSIONS
It was appeared that using of a patency
file appears to be more important than the
technique of instrumentation of the canals
in relation to the extrusion of debris &
irrigating solution.
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ABSTRACT
Background and objective: Rheumatoid arthritis (RA) is a systemic autoimmune disease of unknown etiology
with chronic joint inflammation. Anti-cyclic citrullinated peptide (anti-CCP)antibody testing is particularly
useful in the diagnosis of RA, with high specificity. These antibodies also identify a subset of patients who are
likely to have substantial ongoing disease activity, more damage, and who will probably benefit most from early
aggressive treatment. This study was conducted to assess the diagnostic value of anti-CCP RA patients.
Methods: This study was carried out on 90 RA patients 17(18.9%) males and 73(81.1%) females who admitted
Rizgari Teaching Hospital and 30 healthy controls (HC) in a period between November 2008 and November
2009. Parameters like RF-latex, erythrocyte sedimentation rate(ESR), C-reactive protein (CRP)tests were
performed on 90 RA patients and 30 HC. Study groups were tested for enzyme linked immuno-sorbent assay
(ELISA) anti-CCP, RF-IgM, RF-IgG and RF-IgA.
Results: Out of 90 RA patients assessed, 60(66.7%) were RF-latex test positive. Regarding RA serological
markers, the best specificity and sensitivity recorded by anti-CCP antibodies were (96.2%) and (73.7%). AntiCCP test showed significant and highly significant correlation with RF-latex and RF-isotypes respectively.
Moreover, a significant difference (P<0.05) was observed in mean serum concentration between anti-CCP+ve
and anti-CCP-ve patients concerning RF-(latex and IgA) and P<0.01 was observed regarding RF-(IgM and
IgG).
Conclusion: Anti-CCP mostly considered as diagnostic disease specific RA marker.

Duhok Med J 2012; 6 Suppl 3:47-58.
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heumatoid arthritis is a chronic
progressive autoimmune disease
with varying systemic features that affects
multiple tissues but principally attacking
the joints to produce a non suppurtive
proliferative synovitis that frequently
progresses to destroy articular cartilage
and the underlying bone with resulting
disabling arthritis1.
The disease is much more common in
women than men with a ratio 3:1 while the
most common age of onset is between the
ages of 30 and 50 years, but over the age
of 60 years the disease occurs with equal
incidence in men and women2. Because
the diagnosis of RA is primarily based on
clinical symptoms, so it is often difficult to
diagnose RA in very early stages of the

R

disease 3. Furthermore, RF has a limited
specificity for RA, therefore other more
specific antibodies have been sought4.
Most promising for the future appears to
be the growing family of antigens
containing one or more citrulline residues.
Some of these antigens have recently been
applied in simple and easy to use as
ELISA tests, and have been shown to be
very specific for RA, to be able to
diagnose RA in a very early phase of the
disease, and to predict erosive disease3.
The serological parameter that meets
these requirements for a good and useful
marker for RA is the anti-citrullinated
peptide antibody5. The sensitivity of this
antibody is comparable to that of the RF
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(approximately 80%), but its specificity is
much higher, about 98%. Several assays
have been developed to detect this class of
auto-antibodies, which are termed anticyclic citrrulinated peptides (CCP)
antibodies because the most sensitive test
is based upon CCP5.
Indeed it has been found that IgM-RF is
often found in the same patients, but with
much lower specificity for RA.
Additionally, Anti-CCP antibodies may
pre-date arthritis by several years6.
Although citrulline is a common
metabolite present throughout the human
body, it is a non-standard amino acid,
which means that it can not be
incorporated into peptide during protein
synthesis7.
Citrulline-containing peptide can only be
generated
through
post-translational
modification of arginine residues, a
reaction
that
is
catalysed
by
peptidylarginine
deiminase
(PAD)
enzymes7.
It is possible that environmental factors
may locally induce abnormal cell death or
disturb the clearance of apoptotic cells.
Subsequently,
citrullinated
protein
fragments may be presented to the immune
system.
A primary and specific immune response
will then develop. The resulting autoantibodies will recognize epitopes on
apoptotic cells that express auto-antigenic
molecules at the cell surface, and such
opsonized apoptotic cells will generate
further pro-inflammatory responses 8.

METHODS
This case-control study comprised 90 Iraqi
patients, 17(18.9%) males and 73(81.1%)
females were diagnosed on the basis of
clinical and laboratory ground to be with
RA and satisfying at least 4 of 7 of the
revised criteria for RA diagnosis which
were defined by the American College of
Rheumatology
19879.
They
were
attending or admitted to Rizgari Teaching
Hospital between November 2008 and
November 2009. The mean age of total 90
patients was 44.291.24 and their ages
ranged from 19 to 72 years with disease
duration ranged between 2 months to 30
years. Also 30 healthy individuals as
healthy control had been chosen from
hospital medical staff. Exactly (61) from
(90) RA patients and (27) from (30) HC
subjects had been randomly selected to be
tested for different immunological tests,
which include the following tests: Qualitative
and
semi-quantitative
measurement of rheumatoid factor (RF)
and C-reactive protein (CRP) by latex test.
Quantitative measurement of anti-cyclic
citrullinated peptide (CCP) antibodies and
RF- immunoglobulin (M, G and A)
isotypes
by
ELISA.Erythrocyte
sedimentation rate (ESR).
RESULTS
The females at a higher risk for RA with
sex ratio (4:1). RF+ve patients were
predominance 60(66.7%) vs. 30(33.3%) in
RF-ve
with
(P<0.05)(Table1)

Table 1.Gender frequency of RF-latex test in RA patients

Latex
test

Gender

48

RA patients No.= 90
Female
Male
No.=73
No.=17

Total
No.=90

P value
Chi–square

No.

%

No.

%

No.

%

*P<0.05: Significant

Seropositive
Seronegative

45
28

61.6
38.4

15
2

88.2
11.8

60
30

P< 0.05*

Total

73

100

17

100

90

66.7
33.3
100
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The demographic comparison between
studied groups showed that the mean
concentration of RF-latex, ESR and CRP

in RA patients were higher compared to
HC subjects (Table 2).

Table 2. Demographic characters of studied groups
Character

Patient No.90

HC No.30

Mean ±SE

Range

Mean ±SE

Range

45.35±3.38
44.32±1.33
403.03±87.18

19-70
17-72
0-4096

41.33±3.59
42.46±1.87
2.67±1.35

28-51
27-55
0-32

ESR mm/1 hr***

45.98± 2.74

5-113

10.7±1.25

2-28

CRP****

54.00±7.87

0-384

0.00±0.00

0-0

Age in years*
Male
Female
RF-Latex**

HC: Healthy control.
*Mean ages of total 90 patients=44.291.24 and of total 30 HC=42.231.64.
**Normal level of RF= <8 IU/ml.
*** Normal value of ESR (adult) = <17 mm/hr (Mal) and <25 mm/hr (Female).
**** Normal level of CRP= <6 mg/I.

(Table 3) revealed the specificity,
sensitivity of different RA immunological
tests. The best specificity and sensitivity

recorded by using anti-CCP antibodies
were (96.2%) and (73.7%).

Table 3. Sensitivity and specificity of Immunoparameters in RA patients
Immunological
Parameters

Sensitivity
%

Specificity
%

ELISA anti-CCP

73.7

96.2

ELISA IgM–RF

65.5

88.8

ELISA IgG –RF

70.5

85.2

ELISA IgA–RF

42.6

92.5

RF–Latex

63.9

85.1

The mean serum concentration of antiCCP positive (anti-CCP+ve) RA patients
group differed if compared with both
groups anti-CCP negative (anti-CCP-ve)
RA patients and healthy subjects (P<0.01)
(Table 4).
The presence or absence of RF-(IgM and
IgG) respectively in anti-CCP+ve patients
differed with highly significant in
comparison to their presence or absence in
anti-CCP-ve patients (P<0.01). While,
(P>0.05) for IgA-RF+ve or IgA-RF-ve in
anti-CCP+ve in comparison to IgA-RF
positivity and its negativity in anti-CCP-ve
patients (Table 5).

Regarding correlation between Anti-CCP,
IgM-RF and RF-latex with other RFisotypes in RA patients, (Table 6)
demonstrates a significant correlation of
anti-CCP with RF-latex (P<0.05), but it's
correlation with all three RF-isotypes was
highly significant (P<0.01).
Comparisons mean serum concentration of
different RA markers in anti- CCP+ve and
-ve groups revealed significant result
(Table 7).
A CRP differ significantly in anti-CCP+ve
and -ve, but morning stiffness and ESR
tests were (P<0.01) and (P>0.05) for both
sexes in RA patients (Table 8).
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Table 4. Serum anti-CCP antibodies (U/ml) between studied groups.

Study Groups

Serum
Anti-CCP

No.

P
value
(Ftest)

Mean ±SE
Positive RA patients
Serum anti-CCP

Negative RA patients

45

1743.98±141.35

16

3.06 ± 1.43

P<
0.01

HC

27

3.11± 1.11

Positive RA patients vs HC

P< 0.01
T

Negative RA patients vs HC
Positive RA patients vs negative RA
patients

NS

test
P< 0.01

*P<0.01: Highly significant; NS: Non significant (P> 0.05); HC: Healthy control

Table 5. Frequency of RF-isotypes in anti-CCP+ve and anti CCP-ve patients.
Anti-CCP ELISA test No. 61
RA Immunological tests

Positive
No.=45

%

Negative
No.=16

%

+

34

75.6

6

37.5

-

11

24.4

10

62.5

+

36

80

7

43.8

-

9

20

9

56.3

+

21

46.7

5

31.3

-

24

53.3

11

68.8

+

18

40

4

25

-

4

8.9

6

37.5

+

9

20

6

37.5

-

14

31.1

0

0

+

14

31.1

0

0

-

9

20

6

37.5

+

41

91.1

10

62.5

-

4

8.9

12

75

IgM-RF

IgG-RF

IgA-RF

All three RF-isotopes

At least one RF isotope

At least two RF

One or more RF-isotypes

*P<0.01: Highly significant; **P< 0.05: significant; NS: Non significant (P> 0.05).
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Pearson
ChiSquare

P
value

7.572

*P<0.01

7.457

P<0.01

1.147

NS

5.596

**P<0.05

9.957

P<0.01

9.957

P<0.01

16.944

P<0.01
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Table 6. Correlation of anti-CCP, IgM-RF and RF- latex with RF-isotopes.
Parameters

Anti-CCP

RF-latex

IgM-RF
–

RF-latex
Pearson correlation
Sig (2-tailed)
IgG-RF
Pearson correlation
Sig (2-tailed)

0.294
P < 0.05*

–

0.352
P < 0.01**

0.235
NS

IgM-RF
Pearson correlation
Sig (2-tailed)

0.512
P < 0.01

0.731
P < 0.01

IgA-RF
Pearson correlation
0.395
0.603
Sig (2-tailed)
P < 0.01
P < 0.01
* Correlation is significant at (0.05) level (2-tailed).
** Correlation ishighly significant at (0.01) levels (2-tailed); NS: Non significant.

0.282
P<0.05

–

0.659
P < 0.01

Table 7. Comparison in means of RA markers in anti- CCP+ve and -ve groups.
Immunological
Parameter

Anti-CCPve+
No.=45
Mean ±SE

Anti-CCPveNo. =16
Mean ±SE

RF-latex

573.51±139.15

128.0± 28.0

IgG-RF

183.24±24.5

54.38±23.94

IgM-RF

122.00±15.21

29.97±13.15

IgA-RF

92.58±20.25

32.25±14.38

P value
T-test
P<0.05
P<0.01
P<0.01
P<0.05

Table 8. Frequency of different variables in anti-CCP+ve and –ve patients.
Anti-CCP/ No.= 61
Variable

+ve No.= 45

-ve
No.=16

No (%)

No (%)

`CRP
>6 mg/l
<6mg/l

42(93.3)
3 (6.7)

12(75)
4(25)

3.905

P< 0.05*

ESR
M >17mm/hr
M <17mm/hr

8(17.8)
4(8.9)

1(6.3)
1(6.3)

0.207

NS

30(66.7)
3(6.7)

12(75) 2(12.5)

0.279

NS

21.064

P<0.01**

F >25mm/hr
F<25mm/hr
Morning >1 hr
Stiffness <1 h r

37(82.2)
8(17.8)

3(18.8)
13(81.3)

Pearson's Chi
square

P value

*P< 0.05: Significant; **P<0.01: Highly significant; NS: Non significant (P> 0.05).
M= Male, F= Female.
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Morning stiffness had a highly significant
correlation with anti-CCP but inverse

result with CRP and ESR P>0.05(Table 9).

Table 9.Correlation between serological tests with disease activity markers.
Inflammatory Parameter
CRP
Pearson correlation
Sig. (2-tailed)
ESR
Pearson correlation
Sig. (2-tailed)
Morning stiffness
Pearson chi square
Sig. (2-tailed)

Anti-CCP

IgM-RF

RF- Latex

0.197
NS

0.532
P< 0.01

0.637
P< 0.01*

0.136
NS

0.290
P<0.05**

0.235
NS

21.06
P< 0.01

14.746
P< 0.01

27.983
P< 0.01

The P>0.05 of both CRP (69.78±12.95)
and ESR (55.13±4.41) in anti-CCP+ve
patients compared with mean serum
concentration
(36.75±12.94)
and

(41.31±5.49)
of
CRP
and
ESR
respectively, in anti-CCP-ve patients
(P>0.05), (Table 10).

Table 10. Comparison activity markers in anti-CCP+ve and -ve patients.

Markers

anti-CCP+ve /No.45
Mean ±SE.

anti-CCP-ve /No.16
Mean ±SE.

P value
T-test

CRP

69.78±12.95

36.75±12.94

NS

ESR

55.13±4.41

41.31±5.49

NS

NS: non significant (P>0.05)

(Table 11) demonstrates that P>0.05 of
patients` age and history of RA in their
family with each of anti-CCP and both
IgM-RF and -RF latex, while gender as a

risk factor showed no significant
association with anti-CCP (p >0.05), but
correlated significantly with both RF-latex
and
IgM-RF
(p<0.05)

Table 11. Correlation of risk factors with RA markers in RA patients
Risk factors
Age
Pearson correlation
Sig. (2- tailed)
Gender
Pearson chi square
Sig. (2- tailed)
Family history
Pearson chi square
Sig. (2- tailed)
P< 0.05*: Significant; NS: Non significant (p>0.05).
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Anti-CCP

IgM-RF

RF- Latex

0.242
NS

0.144
NS

0.003
NS

1.34
NS

5.992
P<0.05

3.738
P<0.05

1.554
NS

0.099
NS

0.007
NS
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DISCUSSION
It is generally accepted that the distribution
of RA is usually predominant in women.
Current data verified this concept as
73(81.1%) of patients were female and
17(18.9%) were male, P<0.01 with female
to male ratio (4:1). Similar results were
recorded in Iraq/ Baghdad city (4.5:1) and
in Hawler city (5:1) 10,11 respectively.
Indeed, out of 90 patients with RA
60(66.7%)
were
seropositive
and
30(33.3%) were seronegative with
(P<0.05), (Table 1). Hormonal factors like
estrogen
and
progesterone
could
potentially explain some of the gender
effect. Estrogen might have detrimental
effects through its ability to decrease
apoptosis of B cells, potentially permitting
the selection of auto-reactive clones.
Hormones also have a complex influence
on the balance of T-cell subsets with
distinct cytokine profiles12. In the present
study the mean age of total 90 patients was
44.291.24, (Table 2). These results
somewhat agree with previous studies
done in Iraq 10-13, 42±11.3, 44.8±10.2 and
43.97 respectively.
Elevation of ESR and the CRP
are frequent in RA. In aggressive or
explosive disease, ESR may even approach
100 mm/h but CRP is considered by many
rheumatologists to be a more sensitive
indicator of inflammation and might be
increased in circumstances in which the
ESR is either normal or minimally
elevated14 (Table 2).
The best sensitivity in the present study
was obtained by anti-CCP antibodies
(73.7%) (Table 3) this is nearly agreed
with results of other studies which are
70%, 72.3% and 72.8%14 and 16. This
level of sensitivity for anti-CCP antibodies
test implies that the test can be
successfully applied for the majority of RA
patients. However, the results of several
experiments indicate that the antibody
response to citrullinated epitopes is
strongly polyclonal17. By increasing the
number of citrullinated epitopes that are
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presented in the anti-CCP test, it should be
possible to increase the sensitivity of the
assay 5. RF-IgM in our result showed
moderate specificity 88.8% which was not
high as that found for anti-CCP test. The
result of this study is consistent with
percentage of other studies 84.6% and
86.4%1,18, but not supported result of other
studies 100%, 82.1% and 69%13; 19,20. The
variability in the sensitivity and specificity
among different studies may relate to
slightly different cut-off points for
positivity, differences in disease duration,
severity and other clinical characteristics
of there groups being tested. It can also
explain by differences in patients' selection
and study designs 21.
Current study revealed highly P<0.01 of
anti-CCP concentration in anti-CCP+ve
RA patients when compared with antiCCP-ve patients and HC, (Table 4).
Currents results agree with results that
obtained by Skaik, 20. Although only a few
studies have analyzed the relationship
between anti-CCP antibody concentration
and the patient’s progress, antibody
concentrations are probably important for
prognostic and therapeutic reasons,
because high anti-CCP concentrations on
diagnosis have been shown to predict a
more severe course of the disease 22.
According to the results of present study,
patients who were anti-CCP+ve found to
show higher frequency for RF-isotypes
than those with anti-CCP-ve except RFIgA (Table 5). Although the presence of
these isotopyes in SLE indicated that RF is
not specific for RA, but suggested more
central role for RF in RA disorder because
RF-seropositive
RA
patients
had
significantly greater concentrations of all
classes of RF compared to RF seropositive
SLE23. Current study revealed a significant
correlation between anti-CCP and RFisotypes (P<0.01) (Table 6). The same
significant association results between
anti-CCP, and RF isotypes present was
found with Bizzaro et al 24 who showed
such association between anti-CCP and all
RF-isotypes.
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This provided an additional diagnostic
value of anti-CCP since it confirmed the
presence of RA in those patients in whom
the presence of the disease was uncertain
or they were suspected to have RA, once
again because of high anti-CCP specificity
for this disease. Evidence has suggested
that RF and anti-CCP antibodies are two
separate auto-antibodies. Data from De
Rycke et al, 25 indicate that the RF and
anti-CCP antibodies may provide different
and eventually, complementary biological
information on the disease process in RA.
The anti-CCP could act as a disease
specific marker for RA, whereas RF titers
could be related to disease activity 25. In
contrast to anti-CCP, RF-IgM showed a
significant relation with ESR (P<0.05) and
highly significant relation was found
between both RF-latex and RF-IgM with
CRP (P<0.01) (Table 6). Also, (Table 7)
demonstrated no significant difference
between anti-CCP+ve and anti-CCP-ve in
CRP and ESR (P>0.05). The same result
was obtained by Lee et al, 26. Numerous
considerations could explain the lack of
correlation between anti-CCP titer and
other disease parameters like ESR or CRP
or with age (Table 8) including autoantibody isotype profile, autoantibody
glycosylation state 27 or the subset of anticitrulline autoantibodies captured in the
commercial anti-CCP ELISA assays. This
observation underscores the complexity of
pathogenic processes in RA and the
continued need for research into the role of
auto-antibodies in this disease 26.
Interestingly, ESR test does not agree
with the other disease activity markers that
measured in current study such as CRP,
morning stiffness that result of each one
supported result of the other one as all of
these tests showed significant difference in
comparison to their presence or absence in
positive and negative results for anti-CCP,
(Table 8).
Numerous considerations could
explain the lack of correlation between
anti-CCP titer and other disease
parameters like ESR or CRP or with age
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(Table 9) including auto-antibody isotype
profile, autoantibody glycosylation state 27
or
the
subset
of
anti-citrulline
autoantibodies captured in the commercial
anti-CCP ELISA assays. This observation
underscores the complexity of pathogenic
processes in RA and the continued need
for research into the role of auto-antibodies
in this disease 26 .Also, (Table 10)
demonstrated no significant difference
between anti-CCP+ve and anti-CCP-ve in
CRP and ESR (P>0.05). The same results
were obtained by Lee et al, 26.Anti-CCP
showed no correlation with age, gender
and family history of patients group. Both
RF-latex and RF-IgM showed same results
except that for gender, (Table 11). Such
results reported by many 15,20,26 . In
addition to what mentioned above result of
current study regarding age could be
explain that the disease can be occur at any
age because no age is protect from the
disease , while hormonal variation may
affect on auto-antibodies production
especially in the presence of certain shared
epitope. Further genetic studies required to
found out any genetic risk factor in
patients with family history.
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ABSTRACT
Ten Lactobacilli which showed high antagonistic activity against oral pathogen were selected among 111
lactobacillus strains and their immunomodulating effect was studied in both naïve and lipopolysaccharied
induced murine macrophage cell line J774.1. Lactobacilli showed significant differences in the profile of
released cytokines among the strains. All Lactobacillus strains exhibited TNF-α/ IL-10 ratio above 24:1, while
one strain Lactobacillus acidophilus (K44/3) exhibited high ratio which was 110:1 indicating that this strain is
the strongest for stimulating of pro-inflammatory cytokines.
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he genus Lactobacilli is a
heterogeneous
group
of
microorganisms comprising more than 70
species and subspecies with a broad
ecological distribution 1. Lactobacilli are
one of the main constituents of the normal
indigenous flora of humans, especially in
the oral cavity, the female genital tract and
the digestive tract, where they contribute
to health 2,3 . Lactobacilli have long been
used in the preparation of the fermented
foods, in which form also they contribute
to health 4. Evidence from clinical and
animal studies has supported the idea that
Lactobacilli, especially some selected
strains, can modify immune responses of
the host 5. However, the mechanisms by
which Lactobacilli alter the immunological
responses are unclear.
Macrophages are tissue – based
phagocytes derived from monocytes. They
participate in both innate and adaptive
immune responses 6,7. Macrphages are
activated by microbial metabolites such as
Lipopolysaccharide (LPS), molecules such
as CD40 ligands and by T cell cytokines
such as interferon –γ (IFN- γ). Activated
macrophages
phagocytose
microorganisms; secrete proinflammatory

T

cytokines and present antigens to helper T
cells. Many of these activities are mediated
through the release of different cytokines.
Therefore, a change in profile of
macrophages –derived cytokines can skew
toward either humoral (Th1 cells
activation) and cell mediated immune
responses (Th2 cells activation). Recently
researchers found that Bifidobacteria
stimulate the production of macrophagesderived cytokines in a strain dependent
manner 8.
The purpose of this paper was to study the
ability of Lactobacilli to induce cytokines
secretion by macrophages cell line J774.1.
METHODS
Bacterial Strains
Ten Lactobacillus strains were selected,
Lactobacillus
rhamnosus
(31),
Lactobacillus
fermentum
(19),
Lactobacillus
rhamnosus
(7/1),
Lactobacillus
rhamnosus
(37/1),
Lactobacillus
rhamnosus
(38/1),
Lactobacillus
plantarum
(K5),
Lactobacillus
acidophilus
(K44/1),
Lactobacillus
rhamnosus
(GG),
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Lactobacillus rhamnosus (K59/1) and
Lactobacillus casei strain shirota as shown
in (Table 1). These strains were chosen

from 111 Lactobacillus strains which
showed high antagonistic activity.

Table1. Lactobacillus strains and their origin.
Strain No.

Bacteria

Origin

31

Lactobacillus rhamnosus

Oral cavity

19

Lactobacillus rhamnosus

Oral cavity

7/1

Lactobacillus fermentum

Oral cavity

37/1

Lactobacillus rhamnosus

Human intestine

38/1

Lactobacillus rhamnosus

Human intestine

K5

Lactobacillus fermentum

Oral cavity

K44/3

Lactobacillus acidophilus

Oral cavity

K59/1

Lactobacillus rhamnosus

Oral cavity

GG

Lactobacillus rhamnosus

Human intestine

Shirota

Lactobacillus casei

Dairy food

The strains were prepared according to the
method described by Morita et al. [9].
Briefly, Lactobacillus strains were cultured
first in MRS (de Man, Rogosa and Sharpe)
broth (Oxoid) for 18 h at 37 ºС two or
three times. After incubation, the bacteria
were collected by centrifugation and
washed three times with phosphatebuffered saline (pH 7.1). The bacteria then
suspended in RPMI (Roswell Park
Memorial Institute) 1640 medium at 108
CFU/ml and heat inactivated at 70 ºС for
30 min.
Murine macrophage cell line J774.1
Macrophages were cultured in 24- well flat
bottom cell culture plates at 5x 105 / well
in RPMI 1640 medium (JR Scientific Inc.,
Woodland, CA, USA) supplemented with
5% FCS, at 37 ºС in an atmosphere of 5%
CO2. Lipopolysaccharide (LPS) (SigmaAldrich, Germany) at 100 ng /ml was used
for induction of cells. Cells were activated
with tested bacteria at ratio of 200: 1 of
bacteria: macrophages. After 24 h culture
supernatants were collected and frozen
until used.
60

Cytokine determination
Cytokine concentrations ( IL-6 ), ( IL- 10
), ( IL- 12p) and ( TNF-α ) were measured
by 96-well plate reader (Power Wavex,
Bio-Tek Instrument, Inc., USA) using
capture ELISA as described by
Marcinkiewicz et al.(10).
RESULTS
Murine macrophages produce small
amounts of TNF-α and undetectable
amounts of IL-6, IL-10 and IL-12P40.
However, incubation of these macrophages
with heat-killed Lactobacilli resulted in a
massive release of a variety of pro-and
anti-inflammatory cytokines such as IL-12
and Il-10.
All tested bacteria induced substantial
secretions of TNF-α, IL-6, IL-10 and IL12p40, showing significant differences in
the profile of released cytokines among the
strains. Among tested Lactobacillus
strains, two strains (7/1, K5) induced
significant levels (p<0.05) of TNF- α, IL-
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6, IL-10 and IL-12p40 in both naïve
macrophages and macrophages induced by
lipopolysaccharide
(LPS),
while
Lactobacillus strain (K44/3) induced
significant level (p<0.05) of TNF- α in
both naïve macrophages and macrophages
induced by lipopolysaccharide (LPS) as
shown in (Figures. 1 and 2).
A

All Lactobacillus strains exhibited TNF-α/
IL-10 ration above 24 pg/ml:1 pg/ml,
while one strain Lactobacillus acidophilus
(K44/3) exhibited high ratio which was
110 pg/ml:1 pg/ml indicating that this
strains is the strongest for stimulating of
pro-inflammatory cytokines
B
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Figure 1. Cytokine induction by heat-killed Lactobacilli.Cytokines TNF-α (A),IL-6, (B),IL-10 (C )and(D)
IL-12p40 were analyzed by commercial cytokine ELISA kits in supernatants collected from 24 h cultures
of murine macrophages cell line J774.1( 5x105 cell/well) incubated with different strains of heat-killed
Lactobacilli (1X107CFU/ml). Data represent the average of three independent experiments and DS (error
bar) of each cytokine in pg/ml. Statistical significance of the differences in the level of cytokines secretion
induced by Lactobacilli was determined by analysis of variance (ANOVA) using Friedman test ( p<
0.00091)
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Figure 2. Cytokine production by murine macrophages J774.1cells (5x105 cell/well) after induction by
LPS (100 ng/ml) and incubated with different heat-killed Lactobacillus strains (1x107 CFU/ml).
Cytokines TNF-α (A), IL-6 (B), IL-10 (C) and IL-12p40 (D) were analyzed by ELISA kits.The results
were expressed as average of three independent experiments and SD ( error bar). Statistical significance
of the differences in the level of cytokines secretion induced by Lactobacilli was determined by analysis of
variance (ANOVA) using Friedman test (p< 0.00091.

DISCUSSION
Numerous investigations have been
conducted on the effect of Lactobacilli on
immune function as a criterion for
selection
of
probiotics.
However,
interpretation of the resultant findings has
in general; tended to be inclusive and even
conflicting in the absence of clear
mechanistics. Most studies have focused
on the immunomodulatory effects of
viable cells of lactic acid bacteria of their
62

cell-wall extracts; however heat-killed
Lactobacilli were used for the reason that
using live cells might cause a bias in
evaluating the immunomodulatory abilities
of Lactobacilli. It has been known that not
only live but also heat-killed LAB exhibit
11-13
immunostimulatory
activity
.
Lyophilized live cells or even the
nonlyophilized cells of each strain contain
different populations of dead cells 14,15.
This population of dead cells could be
even larger than of live cells, and this

Duhok Medical Journal

situation could occur during the
preparation procedures, depending on the
viability of the strains 16. This must affect
the evaluation of the stimulatory ability
when the dosage is controlled by the
number of live cells. Therefore, dead cells
were used to ensure that the total cells
amount in all the strains was
approximately the same; this would allow
evaluation of their ability under the same
condition. All heat-killed Lactobacillus
strains were able to activate non stimulated
or LPS-stimulated mouse macrophages to
induce T cells toward Th1 immune
responses in which two strains of
Lactobacilli, Lactobacillus fermentum
(7/1) and Lactobacillus fermentum (K5)
produced the highest concentrations of
TNF-α, IL-6, IL-10 and IL-12P40
compared to low levels induced by other
strains. This capacity of Lactobacilli to
variably induce cytokines indicates that
species of Lactobacilli may differentially
determine
the
immune
responses.
Macrophage recognition of and response
to molecular structures on bacteria
(pathogen-associated molecular patterns)
occurs through a family of pattern
recognition receptors designated Toll-like
receptors (TLRs). Activation of these
surface receptors by bacterial components
are believed to be a key factor for
recognition of the immune response and to
mediate a link between the innate and the
adaptive immune response 6.Differential
activation of TLR by multiple pathogenassociated molecular patterns could induce
different cytokine patterns. This fact might
explain the observed differences in
cytokine induction. TLRs have been found
to be signal transducer for cell activation
by peptidoglycan, lipoteichoic acid and
bacterial lipoprotein in addition to LPS 17
However, as LPS also binds to TLR4 and
CD14,
these
receptors
constitute
alternative activation pathways for LPS 18.
Other TLRs activated by the bacteria may
be involved. Notably, no isolated bacterial
component has been found entirely
responsible for the potent induction of pro-
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inflammatory cytokines seen for whole
bacteria, indicating that multiple receptors
may be involved in mechanisms of
stimulation 19. Pro-inflammatory cytokines
such as IL-12, TNF-α are among the first
cytokines produced by phagocytic cells in
response to encounters with pathogenic
bacteria. Macrophage derived IL-12
stimulates INF-γ production in T cells and
natural killer cells, which accelerates the
development of native CD4+ T cells into
Th1-type cells 20,12. Therefore, IL-12 is a
key immunoregulator favoring Th1-type
responses. These results agree with those
of Hessele and co-workers 22 who found
that Gram-positive bacteria are, in general
more potent IL-12 inducers than Gramnegative bacteria, while Christensen and
co-workers 17 observed that Lactobacillus
concentration giving rise to the highest
level of IL-12 and TNF- α was much lower
than the concentration inducing the highest
level of anti-inflammatory cytokines such
as IL-10.
REFERENCES
1. Hammes, WP, Vogel RF. The
genus Lactobacillus, Glasgow,
Blackie Academic & Professional
.1995.
2. Ahrne S, Nobaek S,
Jeppson
B.The normal Lactobacillus flora
of healthy human and rectal and
oral
mucosa.
J
Appl
Microbiol.1994; 85: 88-94 .
3. Molin G, Jeppsson B, Johansson
ML,Nobaek S, Ståhl M, Bengmark
S. Numerical taxonomy of
Lactobacillus spp. Associated with
healthy and diseased mucosa of the
human intestine. J Appl Microbiol.,
1993; 74 (3): 314-23 .
4. Salminen S, Isolauri E, Salminen
E. Clinical uses of probiotics for
stabilizing the gut mucosal barrier:
Successful strain and future
challenges.
Antonie
Van
Leeuwnhoek.1996; 70 (2-4): 34758.
63

IMMUNOREGULATORY EFFECT OF LACTOBACILLI IN MACROPHAGES…

5. Gill HS. Stimulation of the immune
system by lactic cultures. Int. Dairy
J.1998; 8: 535-44.
6. Trinchieri G. Proinflammatory and
immunoregulatory functions of
interleukin-12.
Int
Rev
Immunol.1998; 16(3-4): 365-96 .
7. Peakman M, Vergani D. Basic and
clinical immunology.1st ed. Hong
Kong :Churchill Livingstone;
1997.p.1-388 .
8. He F, Morita H, Hashimoto H,
Hosoda M, Kurisaki J, Ouwehand
AC,etal. Intestinal Bifidobacterium
species induce varying cytokine
production.
J
Allergy
Clin
Immunol.2002; 109(6): 1035-36.
9. Morita H, He F, Fuse T, Duwehand
A C, Hashimoto H, Hosada M, et
al. Cytokine production by the
Murine Macrophages Cell line
J774.1
after
exposure
to
Lactobacilli. Biosci. Biotechnol.
Biochem. 2002; 66(9): 1963-6.
10. Marcienkiewicz J, Grabowska A,
Bereta J, Bryniarski K, Nowak B.
Taurine chloramine down-regulates
the generation of murine neutrophil
inflammatory mediates. Immunopharmacol.1998; 40(1): 27-38.
11. Morita H, He F, Fuse T,
Ouwenhand AC, Hashimoto H,
Hosoda
M,et
al.
Cytokine
production by murine macrophages
cell line J744.1 after exposure to
Lactobacilli .Biosci. Biotechnol.
Biochem.2002; 66(9): 1963-6.
12. Maassen CBM, Van Holten-Neelen
C, Balk F, den Bak-Glashouwer
MH, Leer RJ,et al. Straindependent induction of cytokine
profiles in the gut by orally
administered Lactobacillus strains.
Vaccine.2000; 18(23): 2613-23.
13. Fujiwara D, Inoue S, Wakabayashi
H, Fujii T. The anti-allergic effects
of lactic acid bacteria are strain
dependent and mediated by effects
of both Th1/ Th2 cytokine
expression and balance. Int Arch
64

Allergy Immumol.2004; 135(3):
205-15.
14. Nighswonger B D, Brashears M M,
Gilliland
SE.
Viability
of
Lactobacillus acidophilus and
Lactobacillus casei in fermented
milk products during refrigerated
storages. J Dairy Sci. 1996; 79(2):
212-9.
15. Corcoran BM, Ross RP, Fitzgerald
GF, Stanton C. Comparative
survival of probiotic Lactobacilli
spray-dried in the presence of
probiotic substances. J Appl.
Microbiol.2004; 96(5): 1024- 39.
16. Bucio A, Hartemink R, Schrama
JW, Verreth J, Rombouts F M.
Survival of Lactobacillis plantarum
44a after spraying and drying in
feed and during exposure to
gastrointestinal tract fluids in vitro.
J. Gen. Appl. Microbiol.2005;
51(4): 221-7.
17. Chritensen HR, Frokiaer H, Pestka
JJ.
Lactobacilli
Differentially
Modulate Expression of Cytokines
and Maturation Surface Markers in
Murine Dendritic Cells.The Journal
of Immunology.2002; 168(1): 1718.
18. Medzhitov R, Janeway C Jr. Innate
immune recognition: mechanisms
and pathways. Immunol. Rev.
2000; 173: 89-97.
19. Thoma-Uszynski S, Kiertscher S
M, Ochoa MT, Bouis DA, Norgard
MV, Miyake K,et al. Activation of
toll-like receptors 2 on human
dendritic cells triggers induction of
IL-12, but not IL-10. J Immunol.
2000; 165(7): 3804-10
20. Yoshimura A, Lien E, Ingalls RR.
Tuomanen
E,
Dziarski
R,
Golenbock D. Cutting edge:
recognition
of
Gram-positive
bacterial cell wall components by
the innate immune system ocuurs
via Toll-like receptor 2. J Immunol.
1999; 163(1):1-5.

Duhok Medical Journal

21. Hessle C, Andersson B, Wold AE.
Gram positive bacteria are potent
inducers of monocytic interleukin12 (IL-12) while Gram-negative
bacteria preferentially stimulate IL10 production. Infect Immun. 2000;
68(6): 3581-6.

Volume 6, Supplement 3, 2012

22. Hessle C, Hanson LA, Wold AE.
Lactobacilli
from
human
gastointestinal mucosa are strong
stimulators of IL-12 production.
Clin Exp Immunol.1999;116(2):
276-82.

65

IMMUNOREGULATORY EFFECT OF LACTOBACILLI IN MACROPHAGES…

@@ón‚íq
@@
@@Hmacrophages@I@oŽïäb’@ŠóÜ@HLactobacilliI@bîØóibîŠbåèŠói@bånƒÙŽîŠ@bä‹ÙŽïmŠbØ
@@
@æŽïï’í‚óä@õˆ†@ôØýbš@æî’bi@æŽîìó÷@a†a‹Žïm@H110I@aŠóïÄbä†@@ç‹Ùäb“ïä@oò†@óåmbè@HLactobacilliI@bîØói@õŠíu@æŽî‹Žïä@10
@@@@Næîa‡äb“ïä@ôÄò†
@çbî@Šbï“èóä@æŽîìó÷@@@HmacrophagesI@oŽïäb’@ŠóÜ@a‹@Žïm@çbÄó÷@õŠbåèŠói@bånƒÙŽîŠ@bä‹ÙïmŠbØ@ŠóÜ@ça‡àb−ó÷@ómbè@μÜíØóÄ
@@N@HLipopoly saccharide@I@ônòŠóØ@íi@õ‹Ø@Šbï“è
@a‡äb“ïä@ŽôîbîØói@æŽîm@ôàóè@Nμn“îŠ@óåŽïmbè@æŽîìó÷@@oŽïåîbØínîb@ŽõŠíu@@ŠóÜ@æîóè@æŽïî@ÄbuŠói@æŽïîŒaìbïu@íØ@@‹Ø@Šbî†@ŽôåïÜíØóÄ
@a†ò‰îŠ@æî‹mŒŠói@Lacto bacillus acidophilus (K44/13) @õŠíš@ôØòm@Žôåni@@Ž¶ói@24:1@@ˆ@ TNF-α:IL-10@a‰ŽîŠ
@@N@Žôäa†ìóè@oïŽïåîbØínîb@bä‡äb’Š@íi@HLactobacilliI@bîØóibî@íi@‹Žïm@@æŽî‹mŽïéi@ò‹Žïm@Äó÷@íØ@íi@Šbî†@óÄó÷òì@@110:1õˆìó÷
@ @ó–þ©a
@@
@@J 744.1@Ëíä@òjÙÜa@óïáÉÝjÜa@Hmacrophages@I@@bîþ©a@À@HLactobacilliI@âïqa‹¡@ôÈbå¾a@âïÅånÜa@qbm

@@

@ÒîívnÜa@pbš‹¿@‡š@ñ†b›m@Ãb“ä@ôÝÈa@p‹éÄa@Üaì@@HLactobacilli@Iâïqa‹u@æà@òÈ@H111I@μi@æà@òÈ@H10I@Šbïn‚a@
@@NòÑa@Ìì@HLipopoly saccharideI@ò†b·@òÑ«@òjÙÜa@óïáÉÝjÜa@bîþ©a@À@óÈbåáÝÜ@ðáïÅånÜa@bèqdm@oŠ†ì@ðáÑÜa
TNF-α:IL-@ójä@paÉÜa@Êï»@p‹éÄa@sïy@paÉÜa@μi@òŒ‹Ñ¾a@óîíÝ©a@pbØ‹a@Â¹@À@óîíåÉà@pbÐþn‚a@†íuíi@óaŠ‡Üa@oåïi
@@báåïi1:24æà10
@ðè@òÉÜa@ò‰è@ça@ôÝÈ@ß‡m@ò‰èì 1:110 @oäbØ@Üaì@ójä@õíÔa@p‹éÄaHLacto bacillus acidophilus K4413) @ò‡yaì@òÈ
@@N@ðibénÜýa@qdnÜa@paˆ@óîíÝ©a@pbØ‹a@ïÑ¥@À@õíÔýa

66

Duhok Medical Journal

Volume 6, Supplement 3, 2012

A NEW METHOD FOR TREATMENT OF DENTIN HYPERSENSITIVITY BY
USING NANO FLUOR-HYDROXYAPATITE AND ND: YAG LASER: A SCANNING
ELECTRON MICROSCOPIC STUDY
SAEED ALI M, BDS, MSc 
KHULOOD AL-SAFI, BDS, MSc, PhD



Submitted 30 Jun 2012; accepted 3 Sep 2012
ABSTRACT
Objectives: The purpose of this study was to use a new method for treatment of dentin hypersensitivity and
closure of dentinal tubules by combination of Nd:YAg laser and Nano Fluor-hydroxyapatite and compare the
occluding effect of dentinal tubules of this type of treatment with other modalities like Cyanoacrylate and
sodium fluoride by using scanning electron microscope.
Method: Sixty freshly extracted human premolar teeth had been collected randomly for this study. The coronal
portion of each tooth was removed and the canals were instrumented and obturated with gutta percha. A 3 mm
wide ring of root surface, 2 mm apical to the coronal rim of each specimen was cut by a rotary instrument
attached to a special microlathe to expose underlining dentin. The teeth were divided randomly into six groups :
Group 1: Ten teeth were treated with Nano Fluor – hydroxyapatite and Nd:YAG laser ,Group 2: Ten teeth were
treated with Nd:YAG laser only, Group 3: Ten teeth were treated with Nano Fluor – hydroxyapatite only, Group
4: Ten teeth were treated with desensitizing cyanoacrylate resin bonding (Tetric N ceram), Group 5. Ten teeth
were treated with 2% sodium fluoride, and Group 6: Ten teeth were not treated with any modality mentioned
above (control group). Scanning electron micrograph with 5000X were taken to show the topography of each
group after treatment.
Result and conclusion: The combination of Nano fluor hydroxyapatite and Nd:YAG laser is a promising
treatment modality for dentin hypersensitivity and excellent method for closure of exposed dentinal tubules with
significant difference when compared with other treatment modalities.

Duhok Med J 2012;6 Suppl 3: 67-77.
Key words:Dentin Hypersensitivity ,Nano.Laser, Electeon Microscopy.
entin
hypersensitivity
is
characterized by a sharp, localized
and short pain in response to thermal,
chemical, mechanical or osmotic stimuli,
ceasing after their removal. The etiology
of hypersensitivity is multifactorial, but the
factors involved are not very clear 1 .
Several theories have been cited to explain
the mechanism involved in dentinal
hypersensitivity. The transducer theory,
the modulation theory, the “gate” control
and
vibration
theory,
and
the
hydrodynamic theory have all been
presented and discussed throughout the
years. The latter, “hydrodynamic theory”,
developed in the 1960’s and based upon
two decades of research, is widely
accepted as the cause of tooth sensitivity.

D

Assumptions of the hydrodynamic theory
conclude that when the fluids within the
dentinal tubules are subjected to
temperature changes or physical osmotic
changes, the movement stimulates a nerve
receptor sensitive to pressure, which leads
to the transmission of the stimuli Based on
the hydrodynamic theory, dentinal
hypersensitivity is a transient tooth pain.
The disease is characterized by a short,
sharp pain arising from exposed dentin in
response to a stimulus that cannot be
ascribed to any other form of dental defect
or pathology 2.
Therefore, in order to exhibit a response to
the stimuli, the tubules would have to be
open at the dentin surface as well as the
pulpal surface of the tooth. The most
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important variable affecting the fluid flow
in dentin is the radius of the tubuli. If the
radius is reduced by one-half, the fluid
flow within the tubuli falls to one-sixteenth
of its original rate. Consequently, the
creation of a smear layer or obliteration of
the tubule can greatly increase the
effectiveness of the treatment of this
malady 3.
Various findings concerning the
occluding effect of desensitizing agents on
open dentinal tubules have been reported,
but the problem of permeation through
dentinal tubules has not been solved 4 .
Sealing of dentinal tubules with resins
and adhesives (cyanoacrylate) has been
advocated for many years as a means of
managing dentinal hypersensitivity. In
general, results have been good but
problems arise when the adhesive breaks
away resulting in exposure of the tubules.
This technique is generally reserved for
cases of specific and localized dentinal
hypersensitivity rather than generalized
dentinal pain 3 .
Many clinical studies have shown that
treatment of exposed root surfaces with
sodium fluoride toothpaste and
concentrated fluoride solutions is very
efficient
in
managing
dentinal
5.
hypersensitivity
The improvement appears to be due to
an increase in the resistance of dentine to
acid decalcification as well as to
precipitations in the exposed dentinal
tubules. Tal et al., suggested that the
probable desensitizing effects of fluoride
are related to precipitated fluoride
compounds
mechanically
blocking
exposed dentinal tubules or fluoride within
the tubules blocking transmission of
stimuli 6 .
HydroxyapatiteHA (Ca10(PO4)6(OH)2)
has attracted much interest as an implant
material for teeth and bones due to the
similarity of its crystallography and
chemical composition to that of human
hard tissues . In most cases, the controlled
solubility of HA is an important factor,
since
it
induces
bioactivity,
68

osteoconductivity, and therapeutic effects.
On the other hand, pure fluorapatite (FA)
with a chemical formula, Ca10(PO4)6(F)2
is thought to have a much lower solubility
than HA due to greater chemical and
structural stability 7 .
Moreover, the FHA (Ca10(PO4)6(OH,F)2)
forms solid solutions with HA by the
replacement of OH− by F−. Hence,
modulation of the extent of fluoride
substitution provides an effective way of
controlling the solubility of the apatite. In
addition, F− enhances the mineralization
and crystallization of calcium phosphate
compounds during the bone regeneration 8 .
Laser technology has been used in many
dental applications. When laser is used at a
level of 150—190 millijoules (mJ), the
dentine is not only vaporized, but it also
melts and closes off partially the dentinal
tubules. Chiang et al., demonstrated that
the use of mesoporous silica biomaterial,
which contain Nano-sized calcium oxide
particles( 40 nm), can penetrate through
dentinal tubules with a depth of 100 μm
and
significantly
reduce
dentin
permeability. Thus, using Nano sized
particles has great potential applications
for the clinical treatment of dentin
hypersensitivity 9 .
To the Researchers knowledge, there are
no published papers available concerning
the use of Nano Fluor –hydroxyapatite
with laser as a treatment modality for
dentin hypersensitivity. Accordingly, this
study design will be show the effect of
using the combination of Nd:YAg laser
and Nano Fluor-hydroxyapatite in closing
the dentinal tubules and treating dentin
hypersensitivity and compare this type of
treatment with other modalities by using a
scanning electron microscope.
METHODS
Sample selection
Sixty freshly extracted human
premolar teeth had been collected
randomly for this study. The age range was
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between 18 – 30 years. Sex, pulpal status
or reasons for extraction are not recorded.
Sample preparation
After extraction, all teeth were stored
in normal saline solution at room
temperature. External soft tissue and debris
were removed using an ultrasonic scaler.
The coronal portion of each tooth was
removed to the level of the cervical line
using a diamond disc with a straight
handpiece.
The patency of each canal was
established by passing a no. 10 k-type file
through the apical foramen, the pulpal
tissue was removed by using barbed
broaches, and the working length was
determined by subtracting 1 mm from the
length at which the tip of the no.10 file just
appeared at the apical foramen.
The canals were instrumented using a
conventional
hand
instrumentation
technique with circumferential filing
action to master apical file no. 60 k-type
files. Each canal was irrigated after each
instrument size with 2.5% sodium
hypochlorite solution throughout the canal
preparations, and the canals were dried
with paper points. Master gutta percha
cones were fitted to within 1 mm of the
working length. The canals were obturated
completely using the lateral condensation
technique (using zinc oxide type sealer).
Excess gutta percha was removed with
a heated instrument to a level 2 mm apical
to the orifices of the canals, and then the
coronal access preparations were closed
with zinc phosphate cement. All teeth were
stored in 100% humidity at 37 C
̊ for 48 h
to allow time for the sealer to set. A 3 mm
wide ring of root surface, 2 mm apical to
the coronal rim of each specimen was cut
by a rotary instrument attached to a special
microlathe to expose underlining dentin 10 .
Sample grouping
The teeth were divided randomly into
six groups:
Group 1. Ten teeth were treated with
Nano Fluor – hydroxyapatite and Nd:YAG
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laser (focus mode at a wavelength of 1064
nm, 100 mJ, 100 Hz repetition rate for 2
second ) .
Group 2. Ten teeth were treated with
Nd:YAG laser only (focus mode at a
wavelength of 1064 nm, 100 mJ, 100 Hz
repetition rate for 2 second ) .
Group 3. Ten teeth were treated with
Nano Fluor – hydroxyapatite only.
Group 4. Ten teeth were treated with
desensitizing cyanoacrylate resin bonding
(Tetric N ceram).
Group 5. Ten teeth were treated with 2%
sodium fluoride.
Group 6. Ten teeth were not treated with
any modality mentioned above (control
group).
The teeth from Group one, the exposed
dentinal tubules were swiped with Nano
Fluor –hydroxyapatite and subjected to
the Nd:YAG laser (focus mode at a
wavelength of 1064 nm, 100 mJ, 100 Hz
repetition rate for 2 seconds) . The teeth
from the second testing group were
treated with Nd:YAG laser only(focus
mode at a wavelength of 1064 nm, 100 mJ,
100 Hz repetition rate for 2 seconds) . The
teeth from the third testing group were
treated with Fluor -hydroxyapatite by
applying a single layer on the surface of
exposed dentinal tubules. The teeth from
the fourth group were treated with a
cyanoacrylate adhesive system (Tetric N
ceram) by applying a single layer on the
surface of exposed dentinal tubules. While
the teeth from the fifth group will be
treated with a single application of 2%
sodium fluoride. The sixth group will be
left without treatment as control group.
Scanning
electron
microscope
examination
The teeth were air-dried and mounted
on aluminum stubs. After sputtering with a
40 nm layer of gold by using Balzers SCD
050 apparatus, wall surfaces of the treated
samples were examined using a scanning
electron microscope (5000X) operating at
10—15 kV. This showed the surface
topography of the dentine substrate after
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treating with different modalities of dentin
hypersensitivity 11 .
Photomicrographs were taken from each
dentinal surface examined, approximately
100 µm above the gingival margin, at
X5000 magnification.
Percentage of occluded tubules was
obtained by dividing the total number of
occluded tubules by the total number of
tubules in each photomicrography. This
result was then multiplied by 100, to
obtain the percentage of occluded tubules
for each photography. Results were
statistically analyzed by using Tukey test
(p ˂0.05) .

RESULTS
The data from (Table 1) and (Figure 1)
indicated that the highest occluding effect
for dentinal tubules was for Nano fluor
hydroxyapatite and Nd:YAG laser (
99.8%). While other treatment modalities
showed similar occluding effect on
dentinal tubules. The Tukey test explained
significant differences in occluding effect
between (Nano fluor hydroxylapatite /
Nd:YAG laser)
and other treatment
modalities. While there were no significant
differences among group 2 , 3, 4 and 5.
There was highly significant differences
between control group and other five
groups. (Table 2)

Scanning electron micrograph for
specimens of Group 1 ( Nano fluor
hydroxyapatite and Nd:YAG laser)
showed many deposits on the dentinal
surface
in and around the orifices of the dentinal
tubules and recrystallization of dentin
substrate with Nano fluor hydroxyapatite
(Figure 2).
Group 2 (Nd:YAG laser) ) showed partial
deposits on the dentinal surface and some
orifices of dentinal tubules that remained
patent( Figure 3) The scanning electron
micrograph for specimens of Group 3
showed deposition of Nano fluor
hydroxyapatite on the dentin surface but
the dentinal tubules not completely closed
( Figure 4). Group 4 showed the scanning
electron micrograph of dentin after
treatment with dentin adhesive system
(Tetric N ceram). There was a partially
closure of some dentinal tubules but the
other still patent ( Figure 5).
Group 5 showed the scanning electron
micrograph of dentin after treatment with
2% sodium fluoride. The dentinal tubules
are not completely closed (Figure 6). In
the group 6 (control group) the dentinal
tubules looked open with some deposit of
smear layer around the orifices of the
tubules (Figure 7).

Figure 1. Average numbers of occluded tubules per 100 dentinal tubules on the dentin surface after
different treatments.
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Figure 2.Scanning electron micrograph of dentin after treatment with Nano fluor hydroxyapatite and
Nd:YAG laser ( X5000).

Figure 3. Scanning electron micrograph of dentin surface treated with Nd:YAG laser (X5000).

Figure 4.Scanning electron micrograph of dentin surface treated with Nano fluor hydroxyapatite (X5000).
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Figure 5. Scanning electron micrograph of dentin surface treated with dentin adhesive system (Tetric N
ceram) (X5000).

Figure 6. Scanning electron micrograph of dentin surface treated with sodium fluoride (X5000).

Figure 7. Scanning electron micrograph of dentin surface without any treatment (X5000).
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Table 1. Average numbers of occluding tubules per 100 dentinal tubules on the dentin surface after
different treatments.
Treatment

Mean %

Standard deviation ±

Nano fluor hydroxyapatite and Nd:YAG laser

99.8

±3.3

Nd:YAG laser
Nano fluor hydroxyapatite

83.1
82.3

±5.2
±4.4

Cyanoacrylate(Tetric N ceram)

82.1

±7.2

2% Sodium fluoride
Control

81.4
2.1

±3.5
±0.7

Table 2. Tukey test to show the significance differences among groups.
Group 1
Group 1

Group 2

Group 3

Group 4

Group 5

Group 6

Sig.

Sig.

Sig.

Sig.

H. Sig.

N. Sig.

N. Sig.

N. Sig.

H. Sig.

N. Sig.

N. Sig.

H. Sig.

N. Sig.

H. Sig.

Group 2

Sig.

Group 3

Sig.

N. Sig.

Group 4

Sig.

N. Sig.

N. Sig.

Group 5

Sig.

N. Sig.

N. Sig.

N. Sig.

Group 6

H. Sig.

H. Sig.

H. Sig.

H. Sig.

H. Sig.
H. Sig.

N. Sig. (non-significant P≥0.05), Sig. (significant P˂0.05), H. Sig. (highly significant P˂0.01)

DISCUSSION
Dentinal tubule occlusion can contribute to
the reduction of hypersensitivity. This
study sought to evaluate in vitro agents
that are utilized in treating dentin
hypersensitivity, as they can affect dentin
permeability and dentinal tubule occlusion.
The desensitizing agents which have been
used in this study are cyanoacrylate
( Tetric N ceram) and 2% sodium fluoride;
these products were chosen based on their
popularity and their relative effectiveness.
While Nd:YAG laser was selected for this
study due to its availability and affectivity.
Nano Fluor – Hydroxyapatite are recently
prepared for treatment of dentin
hypersensitivity. Some researchers used a
combination of different desensitizing
agents to treat dentin hypersensitivity but
they didn’t use the combination of

Nd:YAG laser and Nano Fluor
hydroxyapatite for this purpose.
In the present study, 2% sodium
fluoride and cyanoacrylate ( Tetric N
ceram) were unable to reduce dentin
permeability or obliterate dentinal tubules.
Fluorine and cyanoacrylate have high
solubility in water and thus could have
been removed during sample washing. A
number of studies have shown that fluoride
does not affect dentinal tubules.
Conversely, two studies published years
ago, demonstrated that sodium fluoride
was able to reduce dentin permeability.
Fluoride dentifrice promotes dentinal
tubule
occlusion;
however,
Its
concentration might have been the primary
cause 12, 13.
The result of present study comes in
disagreement with Maria et al who
indicated that using 2% sodium fluoride is
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effective method for inducing dentinal
tubule occlusion completely 14.
Nd:YAG laser seemed to produce
occlusion for some of dentinal tubules due
to the recrystallization of dentin and
bending of the inner walls of the orifices of
these tubules to the inside direction and
this came in agreement with Al Azawi and
Dayem 15.
Although the occlusion of dentinal
tubules by Nd:YAG laser gave good result
but it was still not enough to obliterate all
of the dentinal tubules. Addition of Nano
fluor hydroxyapatite might solve this
drawback. The Nano fluor hydroxyapatite
particles deposited inside dentinal tubules
and around them, and by using laser, these
deposits would melt and fuse with the
inner surfaces of dentinal tubules and form
excellent plug. Therefore, the result of the
first group indicated almost complete
closure and obliteration of dentinal

tubules. This might lead to overcome
dentin hypersensitivity problem. The first
group showed a significant difference in
the occluding of dentinal tubules in
comparison with other groups. As a
conclusion for the present study, the
combination effect of Nano fluor
hydroxyapatite and Nd:YAG laser was a
promising treatment modality for dentin
hypersensitivity and excellent method for
closure of exposed dentinal tubules.
CONCLUSION
The combination of Nano fluor
hydroxyapatite and Nd: YAG laser is a
promising treatment modality for dentin
hypersensitivity and excellent method for
closure of exposed dentinal tubules with
significant difference when compared with
other treatment modalities.
6.
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ABSTRACT
P21 is a cyclin-dependent kinase inhibitor that is pivotal in arresting cellular growth, in terminal differentiation
and in apoptosis. Two polymorphisms in the p21Waf1/Cip1gene, i.e., codon 31 in the coding region and 3’UTR,
have been identified and appeared to influence the expression of p21Waf1/Cip1. Several epidemiologic studies
have examined the effect of these polymorphisms on cancer risk, which has motivated us to study the
relationship between p21 codon 31 and 3’UTR polymorphism and the risk of prostate cancer among a sample
population of Kurdistan province of IRAN. Genotyping was done by PCR-RFLP using DNA from (i) 45
prostate cancer paraffin embedded tissues, and (ii) a total of 45 normal blood samples. The PCR-RFLP products
were 169bp for C allele, 115bp and 54bp for A allele in codone 31 and were 191 bp for C allele, 76bp and
115bp for T allele in 3’UTR. Frequencies of C/C and C/A plus A/A genotypes in 31 codone, were 31 (68.8%),
14 (31.2%) in carcinoma cases and 18 (60.0%), 12 (40.0%) in control cases, respectively. Allelic frequencies for
controls were 0.866 for C and 0.124 for A and for patients were 0.84 and 0.16 for C and A respectively. For
3’UTR the only observed genotype were C/C for both control and cases. Although the sample size is relatively
small, these findings suggest that a codon 31 polymorphism in p21 may be associated with the development of
prostate cancer.

Duhok Med J 2012; 6 Suppl 3:78-85.
Key words: P21 codon 31; Prostate cancer; Genetic polymorphism; PCR-RFLP
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p21
(also
known
as
Waf1/Cip1/CDKN1A) protein is a
CDK inhibitor that is essential for cellular
growth, differentiation and apoptosis 1 .
p21, a putative tumor suppressor gene, is
located on chromosome 6p21.2 and
encodes a 21-kDa protein 2 that belongs to
the CIP/KIP family, which includes p27
(1) and p57 3,4 . The CIP/KIP proteins
share some common sequence motifs that
mediate interaction between CDK
inhibitors and cyclin-CDK complexes 5,6.
The expression of p21 itself is upregulated by p53 in response to DNA
damage, leading to either cell-cycle arrest
at the G1 checkpoint or apoptosis 1
p21
expression can suppress tumor growth by
inhibiting
PCNA-dependent
DNA
replication and mismatch repair in vitro 7,8,
and increased expression of p21 and the
accompanying reduction in overall CDK
activity are associated with cell
differentiation 9. Somatic mutations in the

T

p21 gene are rare in human malignancies
, but reduced p21 expression in tumors
has been associated with poor prognosis in
humans 11-13 , including patients with
laryngeal SCC 13. It is, therefore, likely
that genetic variants in p21 may modulate
its expression and thereby affect
carcinogenesis.
A
total
of
40
polymorphisms of p21 have been
identified
(available
at
(14)
http://egp.gs.washington.edu) , of which
35 are intronic. Sun and his colleagues (15)
reported a polymorphism in the p21 codon
31 that produces a C to A transversion and
causes a substitution from serine (ser) to
arginine (arg). Subsequently, a series of
epidemiologic studies have examined the
effect of this polymorphism on lung
cancer, cervical cancer, breast cancer and
nasopharyngeal cancer with conflicting
results 16-22. The ser allele has been
suggested to be a risk factor for cancers in
breast and cervix 17, 18, whereas the arg
allele has been associated with the
10
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development of lung cancer 16. Since no
one to our knowledge has investigated the
polymorphic effect of the p21 codon 31 on
prostate cancer risk, we decided to pursue
such an inquiry.
METHODS
Patient Population/Tissue Samples: A
total of 45 patients with prostate cancer
were evaluated. Medical records of the
patients were reviewed to obtain age at the
time of surgery, surgical methods used to
obtain the sample (s), and pathological
features of the tumor. Archival formalinfixed, paraffin-embedded tissue was
obtained from the pathology files of the
Tohid Hospital- Sanandaj. Tumors were
histologically verified as prostate cancer.
Serial 20-µm-thick sections were cut from
each tissue block, and were used for micro
dissection to isolate DNA for PCR. Blood
samples from 45 cancer free controls were
randomly selected from a pool of healthy
volunteers who visited the clinical
laboratory of Dr. Verdi- Sanandaj, and
used for DNA extraction.
DNA extraction: Areas of prostatic
carcinoma in either primary or metastatic
tissue, identified histologically on an
adjacent hematoxylin and eosin-stained
tissue section, were microdissected with
sterile scalpel blades into 1.5-ml plastic
Eppendorf tubes from one to two 20-µmthick unstained sections. A fresh scalpel
blade was used for each sample. Paraffin
was removed by two extractions with
xylene followed by two extractions with
cold 100% ethanol. Specimens were
resuspended in 500 µl lysis buffer
containing proteinase K and incubated
over night at 55˚C. Extracted DNA
qualified by agarose gel electrophoresis.
Specimens were centrifuged at 13,000 X g
for 15min and stored at -20˚C.
Approximately 3 µl of the supernatant
were used directly in the initial PCR
reactions. Genomic DNA was extracted
from whole blood samples of controls,
using salting out DNA extraction method.
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PCR-RFLP: The status of the p21
polymorphism in codon 31 and 3’UTR
was determined by PCR-RFLP. The
amplification primers for the 169 bp region
in exon 2 of the P21 gene were: 5’CCTTCCTTGTATCTCTGCTG
3’
(forward)
and
5’CTCACGGGCCTCCTGGAT
-3’
(reverse). The amplification conditions for
codon 31 were: initial denaturation at 94°C
for 4 minutes, followed by 35 cycles at
95°C for 30 seconds, 58°C for 45 seconds,
72°C for 45 seconds, and final 7 minute
extension step at 72°C. The 169 bp PCR
amplified fragment of p21 exon 2 was
subsequently digested with the Bpu1102I
restriction enzyme. Digestion of the wildtype allele C created DNA fragments of 54
and 115 bp, whereas the A allele, which
lacks a Bpu1102I site, yielded the original
169 bp fragment. The amplification
primers for the 3’UTR region of the P21
gene
were:
5’CTCA
GATTTCTACCACTCCA - 3’ (forward)
and 5’- ACACCTCCTCATACATACC-3’
(reverse). The amplification conditions
was as above with exception in annealing
step which was 59°C, instead of 58°C for
30 seconds. The 191 bp PCR amplified
fragment of p21 3’UTR was subsequently
digested with the pstI restriction enzyme.
Digestion of the wild-type allele C created
DNA fragments of 76 and 115 bp whereas
the T allele, which lacks a pstI site, yielded
the original 191 bp fragment. The PCR
product was subjected to electrophoresis
on a 2% agarose gel and stained with
ethidium
bromide.
The
restriction
digestion product was subjected to 8%
PAGE.
Statistical analysis: Hardy–Weinberg
equilibrium was tested by comparing
expected
and
observed
genotype
frequencies by χ2 test. Using multiple
logistic regression models, we assessed the
association of p21 codon 31 and 3’UTR
polymorphism with prostate cancer risk
overall. Data were analyzed using the
Popgene32 software.
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mutations within the DNA sequence of the
p21 gene, serial 20-µm-thick sections were
cut from each tissue block, were used to
isolate DNA for PCR, and amplified codon
31 region exon 2 and 3’ UTR with specific
primers (Figure 2). The status of the p21
C98A and C70T polymorphisms were
determined by PCR-RFLP (Figure 3).

RESULTS AND DISCUSSION
Whole-mount specimens of the prostate
gland containing multiple foci of cancer
(an average of three per gland) were
available from 45 patients with metastatic
disease who had undergone a radical
prostatectomy. The age of patients ranged
from 22 to 90 years (Figure 1). To detect
18
Frequency of Patients

16
14
12
10
8
6
4
2
0
20-30

31-40

41-50

51-60

61-70

71-80

81-90

Age (yea rs)

Figure 1 . Age distribution of Prostate Cancer Patients, which have been selected for this study.

Figure 2. Polyacrylamide gel electrophoresis (8%) analysis and qualification of the specimens at DNA
extraction stage. (Left) Exon 2 codon 31 (Right) 3’ UTR.

Figure 3 .(Above) PCR-RFLP analysis of the p21 C98A polymorphism. From left Lanes 1and 2:
heterozygote (C/A genotype); lanes 3-11: homozygote C/C genotype; lane 13: Molecular weight marker.
(Below) PCR-RFLP analysis of the p21 C70T polymorphism. From left Lanes 1: Molecular weight
marker; other lanes : homozygote C/C genotype.

80

Duhok Medical Journal

Volume 6, Supplement 3, 2012

The PCR-RFLP products were 169bp for
A allele, 115bp and 54bp for C allele.
Frequencies of C/C and C/A plus A/A
genotypes were 31 (68.8%), 14 (31.2%) in
carcinoma cases and 18 (60.0%), 12
(40.0%) in control cases, respectively
(Table I).
Table 1. Comparison of genotypes (codon 31)
between prostate cancer patients and controls.
Genotype
Sample

C/C

C/A & A/A

Control

73.4%

26.4%

Patients

68.8%

31.2%

Allelic frequencies for controls were 0.866
for C and 0.124 for A, and for patients
were 0.84 and 0.16 for C and A
respectively (Table 2).
Table 2. Allelic frequency in codon 31 for
control and prostate cancer specimens.
Allele
Sample
Control
Patients

C

A

0.866
0.84

0.266
0.16

A similar study on Taiwanies population
showed different results 23 which ethnic
differences and size of the sample
population may be the main factor for that
differences. In another study on the
esophageal squamous cell carcinoma didn't
show any correlation between p21
polymorphism and that cancer 24 .
Frequencies of C/C and C/T plus T/T
genotypes were 45 (100%) and 0 (0.00%)
in carcinoma cases, versus 30 (100.0%)
and 0 (0.00%) in control cases,
respectively (Table 3).
Table 3. Comparison of genotypes (3’ UTR)
between prostate cancer patients and controls.
Genotype
Sample
Control
Patients

C/C

C/T &
T/T

100%
100%

0%
0%

Allelic frequencies for controls were 1.00
for C and 0.00 for A, and for patients were

1.00 and 0.00 for C and A respectively
(Table 4).
Table 4. Allelic frequency in 3’ UTR for control
and prostate cancer specimens.
Allele
Sample

C

T

Control

1.00

0.00

Patients

1.00

0.00

Li et al in 2005 25 also evaluated together
by the number of risk alleles, there was a
significant increase in SCCHN risk that
was dependent on the number of risk
alleles, and suggested that the presence of
these two polymorphisms may be a marker
of genetic susceptibility to SCCHN. From
the other hand Taghavi et al study on the
relationship
between
these
two
polymorphism and ESCC, suggested that
these two p21 polymorphisms, both alone
and in combination, are not genetic
susceptibility biomarkers for ESCC.
However, their interaction with cigarette
smoking may influence the susceptibility
to ESCC development in northeastern Iran
(24). We should note that the codon 31 of
p21 gene is located in a zinc finger motif
of the gene product 26, protein p21 ,and the
above mentioned polymorphism replaces
ser for arg in p21 protein, which may be
deeply alter the structure as well as the
function of the p21 protein. The χ2 test
used to evaluate any association between
p21 polymorphisms and prostate cancer
(Table 5).
Table 5. Results of χ2 test and contingency for
patients and control specimens.
Allele
Sample

Frequency

χ2

Contingency
(p<0.05)

Control
Patients

45
45

0.37
1.4

0.54
0.23

χ2 for both cancerous and control
populations were bigger than 0.05, so both
of those populations have hardi-weinberg
equilibrium. Results of heterozygosity
analysis for exon 2 (Table 6) shows that
difference between expected and observed
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heterozygosity for both test and control
populations are less than 0.1, also the
difference of expected
and observed
heterozygosity between test ant control
populations is negligible so this results
confirm the exon 2, as a polymorphic site.
Although the sample size is relatively
small, these findings suggest that a codon
31 polymorphism in p21 may be
associated with the development of
prostate cancer (p<0.05). However the
results for 3’UTR region did not indicate
any association between its polymorphism
and prostate cancer in that population.
Table 6. Results for expected and observed
heterozygosity
in
patient
and
control
populations.
Observed
heterozygosity

Expected
heterozygosity

Control

0.177

0.163

Patients

0.311

0.262

Population
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ABSTRACT
Background & objective: Anti-Mullerian hormone is a glycoprotein that belongs to the transforming growth
factor- B(TGF-B) a member of the super family of growth & differentiation factors. It is thought to be involved
in the inhibition of steroid hormone production in women of reproductive age. We aimed to evaluate serum antiMullerian hormone (AMH) in men with normal, reduced sperm concentration and in azoospermic men as a
possible clinical marker of male factor infertility.
Design Prospective study
SettingPrivate clinic of Dr. Yasir Al-Wattar and Al-Batool Teaching Hospital in Mosul.
Subjects & Methods: This study was conducted on one hundred male subjects aged less than 50 years for the
period from July2011-November2011, infertile men were classified according to their sperm count into
oligospermics (n=28) and azoospermics(n=47), twenty five men were normal fertile (n=25).Serum
concentrations of FSH and Testosterone were measured using ELISA,serum Anti-Mullerian hormone
concentrations were measured using AMH/MIS enzyme linked immunosorbant assay kit.
Results: Significant differences in serum Anti- Mullerian hormone, follicle stimulating hormone and
Testosterone concentrations were found between normal, oligospermic & azoospermic men.Anti-Mullerian
hormone negatively correlated with follicle stimulating hormone in oligospermic and azoospermic men and
positively with testosterone in azoospermics and negatively with testosterone in oligospermics.
Conclusion: Anti-Mullerian hormone may serve as a marker of male infertility.

Duhok Med J 2012; 6 Suppl 3:86-91.
Key words: Anti-Mullerian hormone, male fertility, follicle stimulating hormone,
azoospermia.
nti-Mullerian hormone (AMH) is a
glycoprotein that belongs to the
transforming growth factor- B (TGF-B) a
member of the super family of growth and
differentiation factors. It was identified as
a factor which is being synthesized by
testicular Sertoli cells, induces regression
of the Mullerian ducts during male fetal
development. 1,2 It continues to produced
by the testes throughout life. It is thought
to be involved in the inhibition of steroid
hormone production in women through the
reproductive age. 3
AMH not only induces regression of the
Mullerian ducts during male sexual
differentiation 4-6 but also plays a critical
paracrine role in the regulation of Leydig

A

cell
development
and
testosterone
biosynthesis. 7,8
AMH has also been shown to inhibit
proliferation of prepubertal progenitor
Leydig cells and prevent regeneration of
Leydig cells after chemical ablation. 9
In the male, AMH level rises rapidly after
birth, is highest during late infancy, then
gradually declines until puberty. 10
The decrease of AMH corresponds to the
Sertoli cell maturation status with the onset
of puberty and spermatogenesis, AMH is
expressed only by immature Sertoli cells
and by immunohistochemistry found only
in tubules with spermatogenic arrest or
Sertoli-cell-only syndrome. 11,12
The aim of the study is to verify in well-
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characterized men with normal or
decreased sperm count, whether serum
AMH determination would add any
diagnostic
advantage
over
current
endocrine diagnostics.

T-test was used. P- value ≤ 0.05 was
considered significant throughout the
study.

METHODS

The laboratory values of measurable
hormones were significantly different in
infertile men as compared to normal men
as shown in(Table 1). Serum testosterone
and
AMH
concentrations
were
significantly lower in oligospermic and
azoospermic men when compared to
controls. While serum FSH concentrations
were found to be significantly higher in
patient group than controls.
(Table 2) shows that serum testosterone
and serum AMH concentrations were
significantly lower in azoospermic men as
compared to normal men. While serum
FSH was significantly higher in
azoospermic men as compared to control
men.
(Table 3) shows that oligospermic men had
higher testosterone and AMH and lower
serum FSH concentrations as compared to
azoospermics.
AMH correlated negatively with FSH and
testosterone in oligospermic men (Table 4)
while in azoospermic men there was a
positive correlation between serum AMH
and testosterone and a negative correlation
between serum AMH and FSH
concentrations were found.

This prospective study was conducted on
one hundred men aged less than 50 years
who attended an infertility clinic of Dr.
Yasir Al-Wattar and infertility clinic at AlBatool Teaching Hospital between
July2011- November2011.
Infertile men were grouped into
azoospermic men (n=47) their mean age
35.87±7.32 years and oligospermic men
(n=28) their mean age 38.25±8.78years.
Twenty five normal men their mean age
29.96±4.34 years were used as control.
All subjects were questioned about IVF
trials, testicular biopsy , mumps , venereal
disease , varicocele, drugs which may
interfere with fertility and all underwent
complete
clinical
and
physical
examination.
The subjects considered infertile according
to WHO criteria. 13
Serum concentrations of FSH and
testosterone were measured using specific
ELISA assay kits.
Serum
AMH
concentrations
were
measured using AMH/MIS ELISA kit (
immunotest material USA)
Statistics
Data analysis was done using Minitab
program. Pearson correlation and unpaired

RESULTS

Table 1. Mean±SD of measurable serum hormones in infertile men and controls.
Hormones
Infertile
Control(n=25)
Unpaired t-test tmen(n=75)
value
Testosterone(ng/ml)
4.24±2.12
6.48±1.62
5.52
FSH mIU/L
17.5±14.9
5.31±1.56
-6.94
AMH(ng/ml)
1.30±0.16
3.03±0.48
9.24
Table 2. Comparison of measurable serum hormones in azoospermic and control men.
Hormones
Azoospermics
Control(n=25)
Unpaired t-test t(n=47)
value
Testosterone(ng/ml)
3.33±1.44
6.48±1.62
-8.15
FSH mIU/L
24.4±14.9
5.31±1.56
8.70
AMH(ng/ml)
0.544±0.80
3.03±0.48
-16.35

p- value
***
***
***

p-value
***
***
***
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Table 3. Comparison of measurable serum hormones in azoospermic and oligospermic men.
Hormones
Azoospermics
Oligospermics
Unpaired t(n=47)
(n=28)
test t- value
Testosterone(ng/ml)
3.33±1.44
5.76±2.22
-5.18
FSH mIU/L
24.4±14.9
5.05±1.73
8.80
AMH(ng/ml)
0.544±0.80
2.58±1.23
-7.79

p-value
***
***
***

Table 4. Correlation analysis between serums AMH & FSH, serum AMH &testosterone in men grouped
according to study protocol.
Hormone
Group
r-value
FSH(mIu/L)
Control men(n=25)
0.282*
Oligospermic men(n=28)
-0.232**
Azoospermic men(n=47)
-0.42**
Testosterone(ng/ml)
Control men(n=25)
0.089*
Oligospermic men(n=28)
-0.161*
Azoospermic men(n=47)
o.376**
* = non significant
** = significant (p-value≤0.05)

DISCUSSION
Several studies with questionable results
have focused on the value of serum FSH
and AMH to predict the status of
spermatogenesis in the testes of men.
The present study compares some serum
biomarkers
in
normospermic
,
oligospermic and azoospermic men. The
results showed significant difference in
FSH,
testosterone
and
AMH
concentrations in azoospermic men as
compared to normospermic men.this is an
indication of defective spermatogenesis
and as a result of feedback control
probably by inhibin B which is a member
of the transforming growth factor (TGF)-β
superfamily or may be a direct
involvement of AMH. 14
Serum AMH was found to be significantly
lower in men with oligospermia and
azoospermia as compared with controls.
This is in accordance with results of a
previous study, 15 the regulation of AMH
after birth is complex; basal levels of
AMH are independent of gonadotropin
regulation, for example, during childhood
and in patients with hypogonadotropic
hypogonadism. 16
AMH was found to be negatively
correlated with serum testosterone this in
agreement with other studies. 17 , AMH
negatively
modulates
Leydig
cell
88

differentiation and testosterone synthesis
through its receptors on Leydig cells. 18
The negative correlation between AMH
and FSH this in lines with previous
studies,19,20 either might reflect an
involvement in the signaling and
regulation of FSH or most probably to be a
symptom of impaired or immature Sertoli
cells. 21
In conclusion, AMH should be carefully
evaluated in oligospermic and azoospermic
men. As anti-Mullerian hormone is a
marker of both Sertoli cell proliferation
and protein synthesis activity in response
to FSH before puberty and also a useful
marker of FSH action in the assessment of
testicular function in the prepubertal boys.
14
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ABSTRACT
Background and Objectives: The aim of this study was to measure the water sorption (WS), water solubility
(SO) and depth of cure (DC) of modified microhybrid composite resins by adding 2 types of nanofillers in two
concentration 3% and 5% and comparing them to unmodified microhybrid composite resins and to nanofilled
composite resin.
Methods: For water sorption (WS) and solubility (SO), ten disk-shaped specimens of each resin composite were
made for each group and stored in desiccators until constant mass was achieved. Specimens were then stored in
water for 7 days, and the mass of each specimen was measured. The specimens were dried again and weighed.
The WS and SO were calculated from these measurements. For depth of cure test ten metal moulds with 6 mm
long and 4 mm in diameter were prepared then filled with the tested materials. After irradiation, the uncured
material gently removed, and measured by micrometer. Data analyzed by one-way ANOVA.
Results: The results showed there were significant differences among the groups in the WS mean values which
ranged from 10.05 to 20.69 μm/ mm³, while the SO mean values were ranged from 0.2727 to5.8765 μm/ mm³.
The results of depth of cure showed significance differences among the groups and mean value ranged from
0.99500 to 1.9325 mm.
Conclusion: The addition of ZnO to microhybrid composite increased the WS and SO values and decreased the
depth of cure values compared to the control group, while the addition of CaCO3 to microhybrid composite had
no significant effect on the SO and DC values but they significantly increases the WS compared to the control.

Duhok Med J 2012; 6 Suppl 3:92-99.
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he current trend in modern resin
based composites (RBCs) of
minimizing filler size whilst aiming to
improve the filler loading has sought to
optimize the resultant mechano-physical
properties and clinical performance. The
introduction of so-called ‘nanofilled’ and
‘nano-hybrid’ materials therefore appears a
logical continuation of this trend 1,2.
Water sorption by composite materials is a
diffusion-controlled process, and the water
uptake occurs largely in the resin matrix.
The water sorbed by the polymer matrix
could cause filler – matrix debonding or
even hydrolytic degradation of the fillers,
and may affect composite materials by

T

reducing their mechanical properties 3,4 .
The other physical properties is the depth
of cure (DC), it is usually referring to the
thickness of a RBC that is “adequately”
cured, which is influenced by numerous
factors, including the amount, size and
type of fillers, RBC shade, photoinitiator
type and concentration refractive index
mismatch, light irradiation source and
irradiation duration 5,6 .
Quadrent anterior shine is a microhybrid
composite composite resin commonly used
for anterior teeth. To use it for posterior
teeth, certain modification should be
investigated. Accordingly this study was
designed to evaluate the physical
properties of previously mentioned
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composite such as water sorption, water
solubility and depth of cure after the
addition of nano-sized fillers of Calcium
carbonate and Zinc Oxide in two different
concentrations.
Further studies to evaluate the other
properties (mechanical and antibacterial
properties) are in progress, and will be
published as soon they are completed.
METHODS
Materials
Two commercial composite resins
{Microhybrid composite (MH) Quadrent
anterior shine (as control group),
Nanofilled composite resin Filtek Z350
XT (as reference group)} were used in this
study. Two types of silane coated
nanofillers (Calcium carbonate and Zinc
oxide) both were added to the MH
composite. The commercial name,
composition and manufacturer of all
materials used in this study are listed in
(Table 1).
LED (Bluephase C5, IvoclarVivadent] at
400 m W/ cm² was used in this study.

Methods
Preparation of the composite resin
specimens
A universal microhybrid commercial
composite resin was used as control
material and blended with the inorganic
nanoparticles. A commercial universal
nanofilled composite was used as a
reference
to
compare
with
the
nanoparticle-blended
experimental
composites (7, 8).
Addition of CaCO3 and ZnO nanoparticles
The CaCO3 and ZnO nanoparticles treated
with silane coupling agent manually added
to microhybrid RBCs, at two different
weight ratios: 3% and 5% depending on
the sample group. The mixture thoroughly
blended by speed mixture device. The
resulting paste packed into teflon molds
using an oscillator to remove pores, and
covered on both sides with a clear glass
plate (7, 8, 9).
Groups design:Six groups of samples
denoted MH, N, C3, C5, Z3 and Z5 were
defined. The nanoparticle type and weight
ratio characterizing of each group are
shown in (Figure 1). Each of these groups
was subjected to some of the physical tests
including the: Depth of cure DC, Water
sorption WS and solubility SO.

Groups

Conventional
microhybrid
composite. (Quadrent anterior
shine) (Control) (MH)

Nanofilled composite
Filtek Z350 XT(Reference
material) (N)

Addition of CaCO3 NP
3% CaCO3 NP (C3)

5% CaCO3 NP (C5)

Conventional microhybrid
composite

Addition of ZnO NP

3% ZnO NP (Z3)

5% ZnO NP (Z5)

Figure 1. Diagrammatic illustration of experimental design of groups for the study
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Evaluation of physical properties:
Depth of cure
Ten metal moulds with 6 mm long and 4
mm in diameter were prepared. The
moulds placed on a strip of the transparent
film covering the filter paper and fill it
with the test material, prepared in
accordance with the manufacturer's
instructions. The mould and strip of film
were pressed between the glass slides to
remove excess material. The slide was
removed and gently placed the exit
window of the external energy source
against the strip of film. The material was
irradiated for the recommended time to
achieve a depth of cure of at least 2 mm.
The specimen removed from the mould
(180±20) seconds after completion of
exposure and the uncured material gently
remove with the plastics spatula. The
height of the of the cured material was
measured with a digital micrometer and
the values were divided by 2, this value
was recorded as depth of cure. This
procedure should be repeated two times as
recommended by ANS/ADA Specification
No. 27 (10).
2. Water sorption and solubility
Ten mould discs 15±1mm in diameter and
0.5± 0.1mm thick were prepared for each
group. The moulds slightly over filled with
the material, prepared in accordance with
the manufacturer's instructions. Then the
exit window of the external energy source
placed against the quartz glass plate. The
exit window was moved and irradiates a
section of the specimen overlapping the
previous section of the specimen; the
recommended exposure time should be
followed in this procedure (10). The cured
specimens were removed from the mould
and transferred to the desiccators maintain
at (37 + 1)°C. After 24 hr the specimens
were removed, then stored them in a
desiccators maintained at (23± 1°C) for 1 h
and then weigh them to an accuracy of ±
0.2 mg. This cycle was repeated until the
mass loss of each specimen is not more
than 0.2 mg in any 24 h period (m). Then
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the specimens would be immersed in water
and maintain at (37 ±1) °C for 7 days and
this mass record as (m2). After this
weighing, recondition the specimens to
constant mass in the desiccators, the
recorded constant mass is (m3). The
diameter and the thickness of the specimen
would be measured at the center of the
specimen and four points on the
circumference; calculate the volume, V, in
cubic millimeters (10). The values for WS
in micrograms per cubic millimeter was
calculated using the following equation:
Wsp = M2-M3/V
To calculate the values for water solubility
(SO) in micrograms per cubic millimeter
the following equation was used:
Ws1 = m – m3/V
RESULTS
Water sorption (WS) mean values are
presented in (Table 2). ANOVA revealed
significant differences among the groups
(p<0.05). MH showed the significantly
lowest WS values, followed by C3,C5 and
N without statistical difference between
them, followed by Z3 were the group with
the highest water sorption values.
Water solubility (SO) mean values are
presented in (Table 3). ANOVA revealed
significant differences among the groups
(p<0.05). MH, C3, C5 showed the lowest
SO values without statistical difference
between them, followed by N and Z3 with
statistical difference between them
followed by Z5 group which showed the
highest SO values.
Regarding the depth of cure DC mean
values are presented in (Table 4).
ANOVA revealed significant differences
among the groups (p<0.05). Z5 group
showed the lowest DC values with
statistical difference than the other groups,
followed by Z3, followed by C3, C5 and
MH without statistical difference between
them. The N group showed the highest DC
values.
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Table 1.The commercial name, the composition and manufacturer of the materials used.
Materials
Composition
Manufacturer
Filtek Z350
Bis-GMA, UDMA, TEGDMA,, Bis-EMA
3M ESPE, St Paul,
Fillers (78.5%W, 59.5% V): Combination of non- MN,
agglomerated/ non- aggregated 20 nm silica filler, non- USA
agglomerated/ non- aggregated 4-11 nm zirconia filler,
Aggregated zirconia/silica cluster filler.
Quadrant
Bis-GMA, acrylates
Cavex Holland BV,
Anterior Shine Fillers (75.6% W, 63%V)
Haarlem,
The
Barium glass, Silica, silicate glass, fluoride containing Netherlands
fillers (0.7 µm), Polymerization crystal, In-organic
pigment
Zinc
oxide Nanofiller with (30 nm) coated with silane coupling agent Skyspring
nanofillers
(NH2CH2CH2CH2Si(OC2H5)3
Nanomaterials,
Inc.
USA
Calcium
Nanofillers (15 nm) coated with silane coupling agent
M K Impex Corp.
carbonate
Canada
nanofillers
Table 2. Mean values (μg/mm ), standard deviations, standard errors and 95% confidence intervals for
water sorption WS data.
Groups

N

Mean

SD

95% Confidence Interval for Mean

SE

Lower Bound

Upper Bound

10
10.05 a
2.01475
0.63712
8.6084
11.4909
MH
10
17.04 bc
1.11344
0.35210
16.2443
17.8373
N
10
16.43
b
1.73010
0.54711
15.1972
17.6724
C3
10
17.3 bc
2.09296
0.66185
15.8005
18.7949
C5
10
20.69 d
3.95682
1.25126
17.8559
23.5170
Z3
10
18.87 cd
2.23192
.70580
17.2724
20.4656
Z5
Different alphabets show significant differences.
Table 3. Mean values (μg/mm ), standard deviations, standard errors and 95% confidence intervals for
water solubility SO data.
Groups
MH
N
C3

N

Mean

SD

SE

10

0.27 a

.02597

.00821

10
10

4.15 b
0.55 a

.81194
.10202

.25676
.03226

95% Confidence bInterval for Mean
Lower Bound
Upper Bound
.2542
0.2914
3.5664
0.4716

4.7281
0.6176

10
0.48 a
.03031
.00959
0.4535
0.4968
C5
10
4.89 c
1.33200
.42122
3.9406
5.8464
Z3
Z5
10
5.88 d
.71864
.22725
5.3624
6.3906
Different alphabets show significant differences.
Table 4. Mean values (mm ), standard deviations, standard errors and 95% confidence intervals for
depth of cure data.
Treatments
MH
N
C3
C5
Z3
Z5

No.
10
10
10
10
10
10

Means
1.613 c
1.9325 d
1.622 c
1.614 c
1.1935 b
0.995 a

SD
0.05488
0.05780
0.09271
0.04600
0.12461
0.07619

SE
0.01736
0.01828
0.02932
0.01454
0.03941
0.02409

95% Confidence Interval for Mean
Lower Bound
Upper Bound
1.5737
1.6523
1.8912
1.9738
1.5557
1.6883
1.5811
1.6469
1.1044
1.2826
0.9405
1.0495
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DISCUSSION
The amount of water that composite resins
can absorb depends on the hydrophilicity
of polymeric matrices and filler
composition. The groups of composites
tested in this study showed non significant
different WS mean values after one week
of water storage and these values can be
considered as lower and adequate for
resin-based filler materials. The WS values
ranged from 10.05 to 20.69μm/ mm³ and
were lower than those required by the ISO
4049 standard, which establishes that the
maximum WS value is 40 μm/mm³ 11-13 .
The two commercial composites resin
(Filtek Z350XT and Quadrant anterior
shine) contain BisGMA, other constituent
such as di- and methacrylate monomers
(Bis-EMA, TEGDMA and UDMA) are
also present in Filtek Z350XT, and this
difference in the resin matrix may
influence on the values for the WS of the
tested samples.
It is obvious that the chemistry of the
monomers present in the matrix is a key
factor to the hydrophilic nature of the
polymer 12. The high viscosity of the
polymer requires the addition of diluents
monomers, such as TEG-DMA. Such
diluents monomers, coupled with the
presence of hydroxyl groups in the BisGMA molecule, result in an increase in
WS. This is in agreement with the result of
this study in which nanofilled composite
showed higher WS value than microhybrid
composite.
It was stated that there is a correlation
between SO and degree of conversion in
nanofilled and hybrid composites 14 .
However, the nanofilled composite
presented a higher SO than the hybrid
resin. The water SO mean values for the
tested groups varied from 0.27 to 5.88
μm/mm³; these values were lower than the
maximum value established by the ISO
4049 standard (<7.5 μm/mm³).
Besides unreacted monomers, inorganic
ions present as fillers within composites
can leach out. In addition, water in contact
96

with silica filler surfaces can break
siloxane bonds and the hydrolysis induces
debonding of the filler particles, increasing
the mass loss of the composites 15 . This
may explain why the values for the
modified composites groups showed
higher WS and SO, particularly the Z3 and
Z5 groups.
In the present study, depth of cure was
evaluated according to ISO standard scrap
test. The same resin composite shade was
selected (A3) in order to reduce the
possible
effect
of
colorant
on
photopolymerization. According to the
results of this study, Filtek Z350XT
exhibited higher DC than other groups of
composite resin due to the fact that
nanofillers enhance the physical properties
of composite resin. The high concentration
of a low molecular weight component,
TEGDMA in Filtek Z350XT resulted in a
system that offered the following
advantage: The resultant high number of
double bonds per unit of weight on a
flexible backbone afforded a high
conversion of double bonds during
polymerization and increase the DC.
When the CaCO3 was added into the
microhybrid composite there was no effect
on the DC as demonstrated in the obtained
result, while the addition of ZnO
nanofillers to the microhybrid composite
gave lower DC mean values which were
statistically differ than the other groups. It
is clear that the size of CaCO3 are less
than that of the ZnO, as shown in the
(Table 1), and this may lead to occupy
substantially greater number of sites in the
polymer matrix. The significant increase in
specific surface area of filler particles
contributes to the fact that CaCO3 had no
effect on the DC of the composite resin, in
contrary to that the ZnO significantly
decreased the DC. The Z5 group showed
the lowest DC mean value than Z3 due to
the fact that a higher nanofiller content
may results in a poor interfacial interaction
between matrix and fillers.

Duhok Medical Journal

CONCLUSION
Filler particles in composite resin seem to
have influence upon WS and SO value.
The addition of ZnO to microhybrid
composite lead to increase the WS and SO
values (Although the obtained values are
within the acceptable normal limit of
ANS/ADA) but it decreases the DC values
when compared to the control and
reference groups, on the other hand the
addition of CaCO3 to microhybrid
composite had no significant effect on the
SO and DC values but they significantly
increased the WS compared to the control
and reference groups.
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ABSTRACT
Background and objectives: The cause of pre-eclampsia remains unknown; calcium and magnesium have been
blamed to play a role in its pathtogensis. The objective of this study was to assess variations in serum levels of
those cations in healthy pregnant women and those with pre-eclampsia.
Methods:This prospective study evaluated the serum levels of magnesium and calcium in the second half of
pregnancy in 30 healthy normotensive pregnant women, 30 pre-eclamptic cases, thirty five age - matched
healthy non-pregnant women served as a control. The study was conducted in the period of July 2010 - May
2011
Results: Pre-eclamptic women had a significant decrease in mean serum magnesium concentration (1.53 ± 0.65
mg/dL) compared with the healthy normotensive pregnant women (2.26 ± 0.73 mg/dL) and the healthy nonpregnant controls (2.31± 0.29 mg/dL). Pre-eclamptic women had a decrease in mean serum calcium
concentration (8.72±0.59 mg/dL) compared with the healthy normotensive pregnant women (8.97 ± 0.52
mg/dL) and the healthy non-pregnant controls (9.12 ± 0.31 mg/dL) but these differences were not significant.
Conclusion: Pre-eclampsia was clearly associated with significant hypomagnesaemia. This association may be
significant in understanding the pathophysiological processes of pre-eclampsia. However, the association was
not so clear for serum calcium.
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re-eclampsia is defined as the triad of
hypertension, proteinuria occurring
after 20 weeks gestation in a previously
normo-tensive woman. It is specific to
human pregnancies and complicates 6 – 8
% of pregnancies after week 20.
Preeclampsia is still one of the leading
causes of maternal and fetal morbidity and
mortality. Despite intensive research for
many years; the etiology of this disorder
remains,unknown1-3.
Magnesium is the 4th most abundant
cation in the body and is present in more
than 300 enzymatic systems where it is
crucial for ATP metabolism4,5 .Magnesium
also plays an important role in
neurochemical transmission and peripheral
vasodilatation and may influence blood
pressure by modulating vascular tone and
structure through its effects on a myriad of
biochemical reactions that control vascular
contraction/dilation. Magnesium acts as a

P

calcium channel antagonist. It stimulates
the production of vasodilator prostacyclins
and nitric oxide and alters vascular
responses to vasoconstrictor agents. Its
deficiency can also play a role in
hypertension of pregnancy6-8. Magnesium
and calcium have been implicated in
seizure disorders, which often complicate
preeclampsia9-12. Magnesium sulfate, as it
appears to be safe and effective for the
prevention of seizures, has been used as
the drug of choice in severe pre-eclampsia
and eclampsia treatment11,12. It is
imperative to evaluate the levels of this
cation
in
our
pregnant
ladies.
Calcium plays an important role in muscle
contraction and regulation of the water
balance in cells. Modification of plasma
calcium concentration leads to the
alteration of blood pressure. The lowering
of serum calcium and the increase of
intracellular calcium can cause an
elevation of blood pressure in pre-

* Directory of Clinical standards and Guidelines. Kurdistan Board for Medical Specialties.
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eclamptic,mothers13-16.
There are several studies in this field,
while some studies support the hypothesis
that low serum magnesium and or calcium
play an important role in the
pathophysiology of systemic arterial
hypertension and in the etiology of preeclampsia; other studies do not support this
notion.
The objective of this study was to assess
serum magnesium and calcium levels in
healthy normotensive pregnant women in
order to compare them with those in preeclamptic cases with the aim of providing
preliminary data that could be useful in the
management of pre-eclampsia and
eclampsia.
METHODS
This cross-sectional study was conducted
in Kurdistan region, Erbil maternity
teaching hospital between July 2010 and
May2011.
The participants were aged 21-33 years
and
divided
into
three
groups:
First group (G1) comprised 35 healthy
non-pregnant women who served as
controls.
Second group (G2) comprised 30
normotensive primigravida, > 28 weeks of
gestation.
Third group (G3) consisted 30 preeclamptic primigravida, > 28 weeks of
gestation. Normotensive non-pregnant and
normotensive pregnant women were
carefully matched for age with the preeclamptic,group.
Pre-eclampsia was defined as development
of blood pressure >140/90 mm Hg after
the second half of gestation and proteinuria
of at least 1+ on dipstick testing with or
without abnormal heamogram, renal, liver
or-coagulation-tests.
Patients with a history of medical diseases
such as hypertension, renal disease,
diabetes mellitus, heart failure, ischaemic
heart diseases, endocrine abnormalities
and patients on magnesium sulphate and or
calcium lactate medications were excluded
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from the study. All participants gave
informed consent after due explanation
before enrollment in .All participants gave
informed consent after due explanation
before enrollment in the study. Blood
samples were collected from the
anticubital vein, centrifuged at 5,000 rpm
for 5 minutes. The serum was analyzed for
magnesium and calcium using bt 35i auto analyzer.
The blood sample was also sent for
complete blood count, prothrombin time,
partial thromboplastin time, sugar, renal
and liver function tests.
Statistical Analysis
The values of the laboratory parameters
are presented as the Mean±SD.
A Student’s unpaired t-test was used for
cross sectional comparisons of variables
between the groups. The results were
considered statistically significant when
the probability of the null hypothesis in
this study was less than 5% (p<0.05).
RESULTS
The mean age of the participants was
matched in the three groups (26±8.1,
27±3.4, and 24±9.8 years) respectively.
The mean systolic blood pressure (MSBP)
was 115.6 ± 10.1 in healthy non-pregnant
group G1,
121.3± 8.4 mmHg for
normotensive pregnant women G2 and
169.4 ± 22.1 mmHg for pre-eclamptic
pregnant
women
G3.
The mean diastolic blood pressure
(MDBP) for the three groups was 72.1 ±
12.5 in G1 mmHg, 69.3± 9.2 mmHg in G2
and 109.3 ± 11.8 mmHg in G3.
There was no significant difference in
serum magnesium level between healthy
non-pregnant women G1 (2.31± 0.29
mg/dL) and normotensive pregnant women
G2 (2.26 ± 0.73 mg/dL), but the serum
magnesium level was significantly higher
in these 2 groups as compared to the preeclamptic pregnant women (1.53 ± 0.65
mg/dL).
Although the plasma calcium was higher
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in the healthy non-pregnant women G1
(9.12 ± 0.31 mg/dL) than in the
normotensive pregnant women G2 (8.97 ±
0.52 mg/dL) and in the pre-eclamptic

pregnant women G3 (8.72±0.59 mg/dL)
but these results were not of statistical
significance and all in the normal range of
serum calcium level.

±0.31 ±0.52 ±0.59

±0.29 ±0.73±0.65

Comparisons of the serum magnisium & calcium for the three groups

G1 (n = 35) G2 (n = 30) G3 (n = 30)
Age (years)
26±8.1
27±3.4
24±9.8
M.S.B.P (mmHg)
115.6 ± 10.1
121.3± 8.4
169.4 ± 22.1
M.D.B.P (mmHg)
72.1 ± 12.5
69.3± 9.2
109.3 ± 11.8
S.Mg+2 (mg/dL)
2.31± 0.29
2.26 ± 0.73
1.53 ± 0.65 *Ω
S.Ca+2 (mg/dL)
9.12 ± 0.31
8.97 ± 0.52
8.72±0.59s
Values are given as mean + SD; n: number of participants
M.S.B.P : mean systolic blood pressure
M.D.B.P mean diastolic blood pressure
* P < 0.05 pre-eclamptic compared with non-pregnant women
Ω P < 0.05 pre-eclamptic compared with normotensive pregnant women
DISCUSSION
Calcium and magnesium are two
intracellular ions that are very important
for cellular metabolism such as muscle
contractility, secretions, neuronal activity
as
well
as
cellular
death.
The immunomodulatory properties of
magnesiu calcium1, 25-dihydroxyvitamin
D3 may be relevant in this regard.
In the present study, we were unable to
find any significant differences in serum
magnesium levels in normotensive
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pregnant women compared with healthy
non-pregnant women but we found
decreased serum magnesium levels in preeclamptic women compared to both
normotensive pregnant women and healthy
non-pregnant women. This is compatible
with other studies 17-20. In other studies,
however, there was no significant
difference in serum magnesium among
normal pregnancy and pre-eclampsia21-23.
The serum magnesium in our study
decreased significantly and this reduction
may be one of the important factors

Duhok Medical Journal

responsible for the pathophysiological
changes of pre-eclampsia. This support
Kesteloot `s hypothesis that the
hemodilution effect of oestrogen and
increased demand of the fetus in normal
pregnancy slightly decreases the serum
magnesium level and in pre-eclampsia
there will be further decreases in the serum
magnesium level due to increased urinary
excretion
of
magnesium24.
Magnesium
deficiency
causes
hemodynamic abnormalities such as
arterial wall thickening, abnormal vascular
tone and endothelial dysfunction which are
due to alteration in the biology of cellular
and non cellular components of the arterial
wall.This may be an important aetiological
factor and explain causal relationship
between hypomagnesaemia and preeclampsia since magnesium is involved in
blood pressure regulation through an
intracellular inhibition of NO synthase in
endothelialcells25,Hypomagnesemia
is
associated with impaired production of
ATP and ATP dependent sodium /
potassium and calcium pump, providing
another hypothesis to explain the
association of hypomagnesemia with preeclampsia26.
In the present study, the variables of serum
calcium showed some reduction from the
first group down to the third one but these
changes were not statistically significant.
Ingec27,Szmidt-Adjide28and ahidrodsari,29 ;
supported,
but
Lopez-Jaramillo30and
others31-33 didn’t support this finding; as
there have been conflicting results among
those studies raising doubts about the exact
role of calcium in the pathophysiology of
pre-eclampsia. Those studies who revealed
a significant reduction in serum calcium
level in pre-eclampsia supported the
hypothesis that calcium might be a cause
in the development of preeclampsia and
stated that the effect of serum calcium on
changes in the blood pressure could be
explained by the level of intracellular
concentration of calcium as the increase of
intracellular calcium concentration when
the serum calcium decreased led to
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constriction of smooth muscles in the
blood vessels and increase of vascular
resistance.
They claimed that hypocalcemia related to
maternal vitamin D deficiency may
predispose to the increased inflammatory
response. Notably, Vitamin D deficiency
may also elevate blood pressure as
vascular structure and function including
vascular compliance, elasticity and intima
media thickness is less favorable among
those women.As vitamin D plays an
important role in calcium metabolism; it
had been found that maternal vitamin D
deficiency at less than 22 wk gestation was
a strong, independent risk factor for
preeclampsia34. Importantly, there was a
monotonic dose-response relation between
maternal serum 25(OH) D and risk of
preeclampsia35.
Haugen et al36 claimed that there will be
27% reduction in risk of pre-eclampsia for
women on vitamin D intake 10-15
microg/day with /out 1000 mg/day
calcium.
Studies
of
seasonal
patterns
in
preeclampsia showed the lowest incidence
in summer, when sunlight is plentiful and
serum 25(OH) D concentrations are at
their peak, and the highest incidence in
winter, when synthesis of vitamin D3 is
limited in temperate zones and serum
25(OH) D levels are at their nadir37.
However, our present finding showed that
the mean serum calcium level in preeclampsia was not significantly different
from healthy non-pregnant and normal
pregnant-participants.
These contradictory outcomes may be
explained by the variations of the studied
population and the difference in daily
dietary intake of calcium among different
populations.
CONCLUSION
This study clearly revealed a significant
reduction of serum magnisium in preeclamptic cases supporting the important
contribution of magnisium in the
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pathophysiology of
pre-eclampsia
and explaining the importance of
magnisium in the management. The
difference in serum calcium was not
significant, adding further dilemma to the
role of calcium in the pathogenesis of preeclampsia, necessitating further studies to
investigate such important issue.
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ABSTRACT
Objective: To analyze and evaluate the findings of our twelve months arthroscopy practice starting February 1,
2010 till January 31, 2011 in the department of Orthopedics for patient underwent operation of arthroscopy for
management of meniscal lesions within Erbil city hospitals, governmental and private.
Aim of Study: The aim of this study is to evaluate the short term result and to analyze their data according to
age, sex distribution, mode of trauma, clinical findings, radiographic x ray and MRI findings, anaesthesia type,
duration of hospital stay, performed procedures and arthroscopic findings and their short term clinical and
functional outcomes .
Methods: This is a retro - prospective study of 160 patients who underwent knee arthroscopy for meniscal
lesions at Erbil city hospitals. Patient ages ranged from 21 to 70 years old with an average age of 39.5 years.
Results: Arthroscopy was performed on 82 right and 78 left symptomatic knees of 113 males and 47 females,
the etiology were classified as sport injury in 82 knees (51.25 %), falling 30 knees (18.75 %), traffic accident 17
knees (10.62 %), working accident 8 knees (5%) and un known 23 knees (14.37 %). Arthroscopic findings of
patients were posterior horn tear of medial meniscus in 61 knees( 38%), anterior horn tear of medial meniscus
in 30 knees ( 18%), anterior and posterior horn tear of medial meniscus in 2 knees (1.25%), bucket handle tear
of medial meniscus in 24 knees ( 15%), Degenerative tear of medial meniscus in 8 knees (5 %), and anterior
horn tear of lateral meniscus 14 knees (8.75%) and posterior horn tear of lateral meniscus 3 knees (1.25%),
bucket handle tear of lateral meniscus in 1 knee (0.6%) and tears involving both menisci in 6 knees (5.6%) and
normal menisci in 11 knees ( 6.8%).
Meniscal lesions were associated with complete tear of ACL in 12 knees (7.5%), partial tear of ACL in 30 knees
(18%), partial tear of PCL in 3 knees ( 2%), complete tear of PCL in 4 knees ( 2.5%).
Tight and tethered plica was founded in 19 knees (11%) distributed as medial patellar plica in 13 knees,
infrapatellar plica – ligamentum mucosum in 5 knees and suprapatellar plica in 1 knee. Small tiny osteochondral
bodies were found in 2 knees and in 1 patient there was cyst in lateral meniscus.
Conclusion: because of many advantages and few complication rate and arthroscopic partial menisectomy to be
the definite means of therapy for the isolated meniscal lesion of the knee joint. Quick recovery and excellent
early results after surgery are characteristics of the method.
Also arthroscopy is the method of choice in the diagnosis of knee disorders

Duhok Med J 2012; 6 Suppl 3:107 -116.
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nee arthroscopy is the most common
procedure
performed
among
orthopedic sport surgeons1. With the
advent of magnetic resonance imaging and
other non-invasive techniques, therapeutic
arthroscopy comes into practice.
Indications for knee arthroscopy include
the treatment of meniscal pathology,
specified articular cartilage lesions,
costeochondral lesions, loose bodies,
advanced synovitis and performing

K

synovial biopsy, cruciate ligament tears
and certain tibia plateau fractures 2.
Contraindications for the use of knee
arthroscopy are Damage to the posterior
capsule of the knee 3 may allow
travasation of the fluid into the
surrounding tissues. This will lead to
swelling and may result in compartment
syndrome, joint ankylosis, local skin
infection around the potential portal sites
which may lead to joint infection sepsis 4.



Erbil teaching hospital,
Hawler Medical University.
Corresponding author: Zohair Mohsen Ahmed Al- Saffar .Email: zohair.alssfar@yahoo.com


107

Arthroscopic Management of Knee Disorders in Erbil Hospitals...

The advantages of arthroscopic procedures
far out weigh the disadvantages. Among
the advantages when compared with
arthrotomy are the following: reduced
postoperative morbidity; smaller incision;
less intense inflammatory response;
improved thoroughness of diagnosis;
absence of secondary effects; reduced
hospital cost5,6,7; reduced complication rate
which varies from 0.5% with usual
procedures as menisectomy and cruciate
ligament repair to 2.4% with newer
procedure as meniscal repair; improved
evaluation at follow-up; possibility of
performing surgical procedures that were
difficult or impossible to perform through
open arthrotomy8,9,10.
The most common complications are
haemarthrosis, infection, thromboembolic
disease, complication of anaesthsia,
instrument failure, reflex sympathetic
dystrophy, ligament injury11.12.13.
METHODS
This study covers 160 patients underwent
arthroscopy operation for management
meniscal lesions within Erbil city hospital,
during the period from February 1, 2010
till January 31, 2011, data were obtained
from the database of the theater, and
entered into a proforma sheet,
the
following points were noted with the
history Age, sex, Occupation, Mode of
Trauma: ( Sport injury, Falling, Traffic
Accident,
Working
Accident,
Not
Remembered), Joint Involved, Clinical
Finding , X Ray Findings, MRI Findings,
Type of Anaesthesia, Arthroscopy
Findings, Type of Management, and
Duration of Stay in Hospital. Routine
preoperative investigations and X- ray of
the involved joint were done; MRI was
done in only 110 patients.
Torn menisci were excised, the aim was to
excise the unstable segment of the
meniscus and preserve the table and well
balanced rim as much as possible. In
patients with degenerative joint disease,
hypertrophied synovium was shaved. Tight
108

and tethered plicae was found in 19
patient and plica excision was done for
them, degenerate menisci were trimmed
and osteochondral fragments founded in
two patient, they were small and tiny that
dose not demands fixation and fragments
removal was done for them.
Anterior cruciate ligament reconstruction
was done arthroscopically for three
patients with anterior cruciate ligament
tear.
Portal sites were closed with single suture
for each and the knee covered by double
layers of cotton and elastic bandages.
All patients instructed and trained to
practice physical exercised in the same
post operative day in full range of motions
concentrating on straight leg – raising and
strengthening of quadriceps muscles,
weight bearing was encouraged as
tolerated with crutches.
The total agreement between the MRI
findings and arthroscopic findings were
calculated using the positive predictive
value PPV and negative predictive value
NPV, the PPV is defined as the probability
that patient has the disease when restricted
to those patient who test positive, and the
NPV is defined as patient with negative
test that do not have disease.
Inclusion Criteria
All cases with meniscal derangements and
pathologies and are undergoing knee
arthroscopy within Erbil city hospitals will
be included in this analysis. This group
includes:
1- Patient with torn meniscus proved
clinically or radiologically.
2- Symptoms persisted or recurred after
previous meniscal surgery with possibility
of retained fragment or a recent tear.
Exclusion Criteria
1- Arthroscopy performed for knee lesions
other than meniscus lesions.
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RESULTS
The most common age group was 26-35
years, younger age group, because young
people are more commonly involved in
sports and outdoor activities,
the male to female ratio was 3: I as men
are more commonly involved in sports and
outdoor activities.
In 30 out of 160 cases, the mode of trauma
was fall/ twist. In 23 cases, there was no
history of any trauma. 82 patient give
history of sports field injury, and 17 cases
has meniscal lesion resulted from road
traffic accident, and 8 patient had accident
in the working field resulted in meniscal
tears.
The X-rays was done in all the 160 cases
and concluded normal results in 142
patients while osteoarthritic changes were
the findings in 18 patients. On M.R.I.
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findings, out of 160 patients, MRI
examination was not conducted in 50 (31,
25%) patients. For the rest of 110 patients
for whom MRI examination was
conducted and basing on the arthroscopy
results as a standard:
32 (29%) Total agreement between MRI
reporting and arthroscopic findings, 78
(71%) patient has arthroscopic findings
differs from that in their MRI reporting.
The positive and negative predictive
values were calculated using the following
equations;
positive Predictive Value= number of true
positive/ number of true positive+ number
of false positive
=32/ 32+78= 29%.
Negative Predictive Value = number of
true negative/ number of true negative +
number of negative values
= 78/ 78+32= 71%.

Table I. Distribution of Cases According to MRI Findings.
MRI Finding
No. of Cases

Percent

MRI Not Arranged
Anterior Horn Tear Medial Meniscus

50
3

31.25%
1.87%

Bucket Handle Tear Medial Meniscus

1

0.6%

Posterior Horn Tear Medial Meniscus

84

52.5%

Normal MRI
Plica
Posterior Horn Tear Lateral Meniscus

20
1
1

12.5%
0.6%
0.6%

Total

160

100%

150 patients had general anesthesia and the
rest 10 cases had spinal/ epidural block
type of anesthesia.
Ninety eight cases were discharged on the
same day. Fifty seven patients were kept
for one day, in both groups patients were
willing to leave the hospital which reflects
no or limited pain in post operative period.
One case with ACL reconstruction was
kept for one day and four patients with
ACL reconstruction were kept for four
days in the hospital.
The prospective part of our study had
covered 33 patients who had arthroscopic
operation in Erbil teaching hospital. Before

operation pain was present in all of them
of mild to moderate degree, pain
associated with giving way specially while
climbing stairs was the reason of
presentation in 15 patients, pain and
locking was in the history of 5 patients,
pain and clicking in 8 patients, the rest of 5
patients had history of pain and swelling
following strenuous activities. Clinical
examination conducted for the 33 patients
covering the points of effusion, joint line
tenderness, Mc Murrays test ( the knee is
flexed as much as possible, one hand
steadies the joint and the other rotates the
leg medially and laterally while the knee is
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slowly extended, the test is repeat several
times with the stressed in valgus and varus
felling and listening the click) and Apleys
test ( with patient is prone, the knee is
flexed to 90 degree and rotated while a
compression force is applied, the grinding
Table 2. Distribution of clinical signs.
Clinical Signs
Effusion
Joint line tenderness

test reproduces symptom if the meniscus is
torn, the clinical findings were distributed
as shown in Table below.

No. of Cases
12
13

Percent
36.36%
39.39%

4
4
33

12.12%
12.12%
100%

Mc Murays test
Apleys test
Total

For clinical follow up, patients has been
called by phone 4-6 weeks after doing the
operation, 20 patients were lost to follow
up. Patient response to surgery was
classified according to their statement, the
commonly used statements were (very
good, rarely have some pain, same as
before surgery and worse than before
surgery) according to the criteria’s by
Tapper and Hoover14.
Patient used statement “very good”
classified as having excellent result,
patient stated as “ rarely have pain” were
classified as having good result of surgery,

and those stated “ same” were classified as
to have fair result and finally those stated “
deteriorated, worse than before surgery”
were classified as poor result. Out of 140
patients 24% gives statement of very good
(excellent result), 38% of patients
complains of rarely having pain and
classified as good result, 20% of patient
experienced same complain and symptoms
after surgery and classified as having fair
result and finally 18% of patient were
deteriorated and their knees became worse
than before surgery and are classified as
having poor result of surgery.

Table 3. Overall results, 4 weeks after arthroscopy.
Excellent
Good
Fair
Poor
Total

No. of Cases
33
54
28
25
140

66% of patients were returned to duty at
their original commands, and 34% to
limited duty status consisting of no
strenuous running, heavy lifting, prolonged
walking or prolonged standing.
All patients were instructed to have limited
duty with duration averaged 24 days and
average duration of post operative
hospitalization was 1 day.
Partial Menisectomy was the most
commonly performed procedure, in some
cases more than one procedure performed

110

Percent
24.5%
38.5%
20%
18%
100%

in one session. Simple arthroscopic
shaving of frayed and fibrillated cartilage
with debridement has been attempted after
partial menisectomy and for hypertrophied
synovium.
We saw 73 knees of concomitant injuries
at arthroscopy, the predominant pattern
was anterior cruciate ligament tear and
medial meniscus tear in 42 patients
followed plicae which were founded in 19
patients.
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Table 4. Distribution of lesion of meniscus According to Arthroscopic.
Lesion
No. of Cases

Anterior Horn Tear

Medial Meniscus
30

Percent

18%

Posterior Horn Tear

61

38%

Anterior & Posterior Tear

2

1.25%

Bucket Handle Tear

24

12.5%

Degenerative Tear
Anterior Horn Tear

8
Lateral Meniscus
14

5%
9%

Posterior Horn Tear

3

1.8%

Bucket Handle Tear

1

0.6%

Combined Medial and Lateral Meniscal lesions
Posterior Horn Tear of medial and
5
lateral Meniscus
Anterior Horn Tear of medial and
lateral Meniscus

Normal Menisci
Total

1

3%

0.6%

Normal menisci
11
160

6.8%
100%

Table 5 Distribution of Cases According to Arthroscopic findings for concomitant injuries.
Associated lesions

No. of Cases

Percent

Complete ACL Tear
Partial ACL Tear
Partial PCL Tear
Complete PCL Tear
Plica
Plica + ACL Partial Tear
Osteochondral Body
Cyst in Lateral Meniscus
None
Total

12
30
3
4
19
2
2
1
87
160

7.5%
18.5%
1.8%
2.5%
11.8%
1.25%
1.25%
0.6%
54.3%
100%

DISCUSSION
In the past, the meniscus was thought to be
a vestigial remnant and therefore an
expandable structure15,16, menisectomy
was considered a benign procedure and
short term studies showed good results,

However, it eventually become obvious
that meniscus served a significant function
and total menisectomy lead to high
percentage of poor clinical results and
degenerative radiographic changes16, 17, 18.
The greatest advantages of arthroscopic
menisectomy are; - it's an outpatient
19
department
procedure
,
quick
rehabilitation, reduced loss of time, low
morbidity, and limited approach performed
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for suspected meniscal lesions on clinical
or radiological basis.
In our series, there were 113 males and 47
females with mean age of 39.5 years
ranging from 21-70 years, however
maximum number 57 patients (35.6%)
were in the 26-35 years, in the study
conducted by Russel J.A. Tregonning20 the
mean age was 37 ranging from 15-54
years. In a similar study conducted by
Gillquist J21 the range was from 18-78
years and average was 39.7 years.
In the present series, there was 82 right
knees and 78 left knees involved, 82
patients ( 51.25%) gives history of trauma
encountered within sports field which is
the commonest mode of injury and both
studies of Russel J.A. Tregonning and
Gillquist 20,21 also had athletics injuries as
the commonest causes of meniscal lesions,
23 patient ( 14.37%) have unspecified or
can not remember any kind of reason for
the knee problem, 30 patients ( 18.75%)
give history of falling and 17 patients
( 10.62%) presented with history of road
traffic accident. Partial menisectomy was
the
most
commonly
performed
arthroscopic surgery accounting for 41%
of knee joint arthroscopies22 ,and in our
series partial menisectomy account for
86.25% of cases, partial menisectomy was
also the performed procedure but with
other procedure to manage abnormalities
associated with meniscal lesion or
described as combined or concomitant
lesions which were discovered during the
arthroscopic operation as excision of plica,
only the tight and tethered one which was
performed in 19 patients and ACL repair
performed in 3 patients, the plica fold were
distributed as: medial patellar plica in 13
knees, infrapatellar plica – ligamentum
mucosum in 5 knees and suprapatellar
plica in 1 knee.
The medial meniscus was more commonly
affected and lesions involving posterior
horn of medial meniscus were as high as
twice of anterior horn tear of medial
meniscus and three times more than bucket
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handle tear and similar result was also
conducted by Verdi V23, tears involving
anterior and posterior horn of medial
meniscus was found in 2 patients while
degenerative tear found in 8 patients.
Furthermore in the degenerative knee, the
torn menisci may not be a source of patient
symptoms and its removal may not
alleviate those symptoms24, Dandy and
Jakson found it's difficult to distinguish
between symptom of meniscal and
degenerative lesions.
When meniscal tear is associated with
ACL tear in young adult, ACL
reconstruction is preferable to be done to
prevent repeated tear due to instability25
and in our series only three patients out of
twelve patients has ACL reconstruction
along with partial menisectomy. And
regardless the result of MRI reports,
examination of the knee under anaesthesia
is important to determine the status of
cruciate ligaments or to detect the subtle
antero-posterior laxity prior proceeding to
arthroscopy.
The
indication
for
arthroscopic cruciate ligament repair
includes:
The locked knee, pseudo locking.
The professional and highly competitive
athlete.
Where physiotherapy had not helped in
advancing knee joint rehabilitation.
Our study revealed that MRI reporting
system was not reliable to pick up specific
meniscal lesion and the total agreement
between MRI and arthroscopy was 29% of
patients, this matches with other published
literature like that by Friemert et al26,
which stated that MRI can not replace
arthroscopy for diagnosis of cartilage
damage and hence arthroscopy still has to
be seen as the method of choice as the
sensitivity of arthroscopic diagnosis is
relatively high, Kocher et al27 mentioned
that selective MRI dose not provide an
enhanced
diagnostic
utility
over
arthroscopy or clinical examination and
MRI should be preserved for cases where
clinical diagnosis is uncertain and when
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the input of MRI is likely to alter the
treatment plan.
Its not recommend depend on the routine
MRI reporting system in our locality to
confirm diagnosis as the positive
predictive value of the scan is low ( 29%)
taking also into consideration the
expensiveness of diagnostic investigation ,
in the presence of positive clinical signs,
we would recommend proceeding to
arthroscopy. And in 50 patients MRI was
not conducted mostly due to economic
load of the MRI. And the lack of expertise
and deficiency of professional staff that are
familial in reading the MRI films is behind
this draw back.
The effectiveness of MRI in diagnosis of
meniscal tear can be promoted by using
the 1.5 Tesla MRI.
All patients were instructed to have limited
duty with duration averaged 24 days and
average duration of post operative
hospitalization was 1 day.
Results analysis according to age of patient
were based according to older and younger
than 40 years according to criteria’s by
Dandy DJ, Jackson24,28, those who were
younger than 40 years had better results
compared to those who are older than 40
years who still complain of mild to
moderate pain and intermittent effusion
which might be due to associated
degenerative changes. Those with pure
menisci lesions give better results than
those having combined meniscal lesion
with plica or tear of ACL, PCL.
Complications
were
infrequent,
thromboembolic disease and septic
arthritis are the most dangerous and were
not encountered in our study, patient pose
to risk of thromboembolic disease, and
prophylactic anticoagulant drugs were
used.

longer duration of follow up is needed to
follow patient clinical deterioration and the
short duration was behind this limitation.
More studies are required to compare the
results of partial and total menisectomy,
between medial and lateral meniscal
menisectomy and different types of
meniscal lesions.
MRI reporting system in our locality dose
not provide a valuable diagnostic potential
and dose not provide reliable information
about the internal condition of the
meniscus taking into consideration also the
cost effectiveness of the MRI, and
improvement of the MRI reporting system
is necessary.
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ABSTRACT
Background and objectives: Several studies have reported that metabolic syndrome components such as
obesity, hypertension, dyslipidemia and diabetes mellitus are associated with a higher likehood for the
occurrences of periodontitis. In the present study, our aim was to evaluate degree of periodontitis in a sample of
periodontopathic patients with metabolic syndrome in comparison with those of non-metabolic syndrome and to
ascertain the association between degree of periodontitis and metabolic syndrome components.
Methods: This study included three hundred forty patients with periodontitis who attended the Dental Health
Polyclinic at a tertiary care teaching hospital in Duhok. After a clinical oral examination, an assessment of the
degree of periodontitis and obtaining the demographic data; fasting blood samples were obtained from the
patients and glucose, triglycerides and high density lipoprotein-cholesterol levels were estimated. The diagnosis
of metabolic syndrome was based on the criteria by the NCEP-ATP III.
Results: Of the 340 patients, 57.9% had mild periodontitis, 39.7% had moderate periodontitis and 2.4% had
severe periodontitis. The percent of moderate-severe periodontitis was higher in the metabolic syndrome group
compared to the non-metabolic syndrome (45.5% Vs 38.3%0 and showed statistical significance (p<0.05).Of the
5 components of metabolic syndrome, patients with moderate-severe periodontitis had higher prevalence of
elevated plasma glucose, hypertriglyceridemia and high blood pressure than those with mild periodontitis.
patients with 5 components had a higher prevalence of periodontitis (21.4% compared to those without any
component of MS (12.1%).
Conclusions: Our study indicates the higher prevalence of moderate-severe periodontitis in patients with
metabolic syndrome and thus it necessitates the need for evaluating periodontitis status in patients with
metabolic syndrome.

Duhok Med J 2012; 6 Suppl.3:117- 127.
Key words: Periodontitis, Metabolic syndrome
etabolic syndrome (MS)is the name
for a group of risk factors in one
person. The risk factors include abnormal
levels of blood lipids(low HDL-cholesterol
and high triglycerides), impaired fasting
glucose, elevated blood pressure and
excess abdominal obesity1. Several studies
have reported that systemic conditions,
such
as
obesity,
hypertension,
hyperlipidemia and diabetes are associated
with a higher likehood for the occurrences
of periodontitis 2,3,4. An increase in the
severity and prevalence of periodontal
disease in diabetic patients has been
suggested5. Pathologic levels of lipidemia
may be involved in some of the
periodontal
status6.
Epidemiological
studies suggested that in some population
group,
greater pocket depth and a

M

clinical attachment loss are associated with
components of the MS7 . ,and people
exhibiting several components of the MS
should encourage to undergo a periodontal
examination8. Regarding obesity and
hypertension,
the
data
regarding
periodontal status in these conditions are
still controversial. The present was carried
out to assess the degree of periodontitis in
patients with metabolic syndrome in
Duhok city population
METHODS
This study was carried out on 340 patients
attended the Dental Health Polyclinic, who
were diagnosed with periodontitis. The
study protocol was approved by the
scientific and ethical committees in Duhok
City and informed consent was obtained
from all the participants at the start of the
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study. The diagnosis of metabolic
syndrome was based on the criteria by the
American National Cholesterol Education
Program Adult III Treatment Panel
(NCEP-ATP III) 9 .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 triglycerides 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
on
pharmacological
treatment
for
hypertension and fasting blood glucose
level of 110mg/dl or greater. Patients with
a history of kidney disease, liver disease,
pregnancy and
recent surgery were
excluded.
At
the
baseline,
the
anthropometric data including blood
pressure and waist circumference were
collected and detailed information on age
was done. Assessment of periodontitis was
carried out oral teeth excluding the 3'
molars. Probing pocket depth (PPD) was
measured with a calibrated periodontal
probe (Williams probe) at 4 sites
(mesiobuccal, distbuccal, mid buccal and
mid
lingual).
Clinical
attachment
loss(CAL) was assessed by measuring the

distance
from
cemento-enmal
junction(CEJ) to the base of the probing
pocket depth by using Williams graduated
periodontal probe. The patients were
classified as mild periodontitis when the
CAL 1-2 mm. Patients with CAL 3-4 mm
were considered moderate periodontitis
and those with CAL>5 mm were severe
periodontitis. The participants were asked
to fast overnight for at least 12 hours. At
the morning, venous blood samples were
collected and serum glucose, triglycerides
and HDL-cholesterol were determined
RESULTS
This study included 340 patients with
periodontitis (178 with MS and 162 nonMS). Their mean age was 42.1+8.8.The
general characteristics of patients are
presented in (Table 1). Of the 340 patients
57.9% had mild periodontitis and 42.1%
had
moderate-severe
periodontitis.
Prevalence
of
moderate-severe
periodontitis was significantly higher in
patients with MS and showed statistical
significance (45.5% Vs 38.3%, p<0.05),
compared with those with non-MS, with
an odds ratio of 1.34, 95%confidence
interval (0.87-2.07).

Table 1 Patient characteristics
Variables
Number
Age(years)
Male sex[n(%)]
BMI(KG/m 2)
WC(cm)
Hypertension[n(%)]
Diabetes mellitus[n(%)]
Hypertriglyceridemia
with lowHDL-ch[n(%)]
Mild Periodontitis[n(%)]
M-Severe Periodontiti [n(%)]

Metabolic Syndrome Non-Metabolic Syndrome
178
162
44.4+6.9*
39.5+9.8
66(37.1)
129(79.6)
30.9+4.8
26.7+3.8
111.7+10.2
99.3+9.9
126(70.8)
57(35.2)
114(64.0)
38(23.5)
125(70.2)
55(34.0)
97(54.5)
100(61.7)*
81(45.5)** 62(38.3)

All
340
42.1+8.8
195(57.4)
28.9+4.8
105.7+11.8
183(53.8)
152( 44.7)
180(52.9)
197(57.9)
143(42.1)

* Metabolic syndrome Vs non-metabolic, P<0.01**obtained from x2 test-value <0.05

(Table 2) shows the association of each
component of MS with periodontal status.
Of the 5 components of metabolic
syndrome, patients with fasting blood
glucose of more than 110 mg/dl had a
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higher incidence of moderate-severe
periodontitis as compared to the other
components. The odds ratio for this
component was (2.53; 95% confidence
interval; 1.33-4.82).
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Table 2. Association of components of metabolic syndrome with periodontal status
Variables

periodontitis
Mild
M-severe
N (%)
N (%)

Waist circumference (cm)
<90(85)
65 (58.5)
>90 (85)
132(57.6)
Blood glucose (mg/dl)
<110
106(56.3)
>110
71 (46.7)
<150
81 (63.8)
>150
116(54.4)
HDL-cholesterol (mg/dl)
>40(50)
41 (53.9)
<40(50)
165 (62.5)
High blood pressure
No
96(61.1)
Yes
61(33.3)

Odds ratio
(95%Cl)

46(41.5)
97(42.4)

0.64(0.32-1.30)

82 (43.6)
81 (53.5)
46(36.2)
97(45.6 )

*2.53(1.33-4.82) Triglycerides (mg/dl)
0.84(0.41-1.72)

35(46.1)
99(37.5)

0.51(0.2-1.33)

61 (38.9)
122 (66.7)

(Table 3) shows the distribution of
periodontal status by age. Among the
different age groups, metabolic syndrome
patients in 40->60 year age group had

0.96(0.50-1.84)

a higher prevalence of moderate-severe
periodontitis as compared to the other age
groups.

Table 3. Degree of periodontitis in age groups, n (%)
Age (years)

Metabolic syndrome
Mild

20-30
31-40
41-50
51- >60

5(13.1)
35(30.4)
45(34.3)
12(21.4)

Non-metabolic syndrome

M-severe

Mild

0(0.0)
21(18.3)
41(31.3)
19(33.9)

24(64.8)
39(33.9)
26(19.8)
11(19.6)

(Figure 1) shows the association between
MS components and the degree of
periodontitis. Patients with 5 components
had the highest proportion (16.8%) of
moderate-severe periodontitis, compared
to those with 4 and 3 components (14.6%
and 14.0%) respectively, but the difference

M-severe
9(24.4)
20(17.4)
19(14.4)
14(25.0)

was not significant(p>0.05).(Table 4)
shows the distribution of periodontitis in
overall patients according to the number of
MS components, patients with 5
components had a higher prevalence of
periodontitis (21.4% compared to those
without any component of MS (12.1%).

Table 4. Distribution of periodontitis in overall patients by metabolic syndrome components
Number of component
0
1
2
3
4
5

Periodontitis
N(%)
41 (12.1)
60 (17.6)
61 (17.9)
45 (13.2)
60 (17.6)
73 (21.4)
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Figure 1. Association of components of metabolic syndrome with degree of periodontitis in metabolic
syndrome patients

DISCUSSION
Accumulating evidence suggests that
periodontitis may be associated with
increased risk of future cardiovascular
events and type 2 DM in otherwise healthy
individuals 10 . The magnitude of this
association, however, seems to be strongly
affected by inadequacy of current
definitions of periodontitis and the use of
multiple clinical criteria to ascertain its
grade of severity. It has been reported that
systemic conditions, such as obesity,
hypertension, hyperlipidemia, and diabetes
are associated with a higher likelihood for
the occurrence of periodontitis11.Hence the
link between these risk factors and
periodontitis create a great incentive to
investigate the association between degree
of periodontitis and metabolic syndrome
components.
To our knowledge, this is the first study to
investigate the degree of periodontitis
towards metabolic syndrome among
periodontopathic patients in a Kurdistan
Region population.
The most striking finding of the present
study is the high prevalence of moderatesevere periodontitis in patients with
metabolic syndrome as compared to the
non-metabolic syndrome group. This
indicates a possible interplay between the
120

periodontitis
status
and
metabolic
syndrome
components.
The
main
pathophysiology basis underlying the
metabolic syndrome has been attributed to
insulin resistance. Insulin resistance is a
cardinal feature of type 2 DM and an
increased risk of dyslipidemia along with
relatively frequently found overweight and
obesity.The
association
between
periodontitis and diabetes has been
explored by many researchers over the
years12,13 . Periodontal signs and symptoms
are now recognized as the ‘sixth
complication of diabetes” 14 . The general
signs and symptoms of periodontitis are
the direct result of hyperglycemia and the
systemic complications of diabetes
mellitus are associated with prolonged
hyperglycemia. Thus, blood glucose level
plays a key role in the complication
associated with diabetes15.
The present cross-sectional study reports
on
the
periodontal
status
of
periodontopathic patients affected by
type2DM. Diabetes mellitus, a common
disorder associated with metabolic
syndrome, can affect periodontal status,
this
withstanding
64%
of
the
periodontopathic patients with metabolic
syndrome were diabetics as compared to
the non-metabolic syndrome group
(23.5%).This may reflect the high
prevalence
of
moderate-severe
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periodontitis among metabolic syndrome
patients. The association between severity
of periodontitis and metabolic syndrome
also has been suggested by other
prospective studies16,17 For example, in a
study by Pozharistkaia et al, 18 it was
reported that 66.7percent of the cases with
metabolic syndrome had active and
aggressive course of chronic generalized
showing no components of this
syndrome(48.8 %).Analysis of data from
13,170 participants in the NHANES (Third
National
Health
and
Nutrition
Examination) showed a direct relationship
between periodontitis and the prevalence
of metabolic syndrome(37% in those with
severe periodontitis vs 18% in those with
mild or no periodontitis19. In the present
study, the results were comparable with
those of the above mentioned study; the
prevalence of severe periodontitis was
more in patients with more than three
components of the metabolic syndrome. It
is noteworthy that 21.4% of the
periodontopathic patients appear at risk for
increase metabolic syndrome components
and a reduction of metabolic syndrome
components are associated with low
incidence of periodontitis (12.1%).
Moreover, the results of this study showed
that there were significant differences
between periodontopathic patients with
metabolic syndrome and non-metabolic
syndrome
concerning
degree
of
periodontitis.
In 584 Japanese women with 5
components of metabolic syndrome, large
waist circumference, low HDL-cholesterol
level and high fasting plasma glucose level
were associated with significantly higher
odds ratios for greater pocket depth values;
the adjusted odds ratio for these
components were 1.8(95%Cl,1.2-2.8),
2.2(95%Cl,1.4-3.6) and 2.2(95%Cl 1.33.9) respectively. The results indicated that
metabolic syndrome increase the risk of
periodontitis and suggest that people
exhibiting
several
components
of
metabolic syndrome should be encouraged
to undergo a periodontal examination20 . In
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comparing the finding of the present study
with those of others, the present results
exhibit similar outcomes to previous
studies. This trend indicates an association
between metabolic syndrome components
and severity of periodontitis. The present
study was not in the agreement with other
studies21 regarding the blood pressure,
because the blood pressure was similar
between the mild and moderate-severe
periodontitis groups. But, however
periodontopathic patients appear at
increased risk for hypertension and a
prevalence of high blood pressure was
observed
in
183
out
of
340
periodontopathic
patients
(53.8%).
Periodontitis can negatively influence
certain features of hypertension such as an
increase in the left ventricular mass22. In
general, there has been increasing evidence
of a relationship between cardiovascular
disease and periodontitis23, and chronic
periodontitis could influence certain
features of hypertension such as increased
aortic stiffness and increased central blood
pressure, which may in turn increase the
left ventricular mass in these patients24.
The various components of metabolic
syndrome are all well documented
cardiovascular risk factors that co-occur in
an individual more often than might be
expected by chance. Results of this study
indicate that elevated prevalence of
hypertension is related to cardiovascular
risk factors in periodontopathic patients..
Many studies attempted to examine the
relationship
between
obesity
and
periodontitis, the majority of these studies
were primarily based on analyses of
Japanese population and USA data from
the third National
Health Examination survey (NHANES).
Furthermore, the marjory of the studies
used body mass index as indicator of
obesity and limited number of studies used
combined indicator of overweight and
obesity 25, 26. A strong association was
found between body mass index and
periodontitis
in
people
with
BMI>30Kg/m², it was 3 times more likely
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to have periodontitis compared with those
of the normal weight27. In the present
study, BMI was not used as variable by
reason of only few patients were obese.
Determining waist circumference (WC)
eliminates the inconsistencies of BMI.
Recent large studies have indicated that
measurement of WC or waist-hip ratio
may be a better disease risk predictor than
BMI28. However, there were no significant
differences in the percentage degree of
periodontitis, percentage of mild or
moderate-severe in the highly elevated
WC patients as compared to the normal
WC group. This result agree with those
obtained by Torrungruang et al,29 , but
controversial to the results obtained by
Al-Zahrani et al, 30 , they found that WC
significantly associated with prevalence of
periodontitis(adjusted
OR=2.27).
In
another study, it had been observed that
each 1 cm increase in WC was associated
5% increase risk of periodontitis 31 .This
difference is because of systematic errors
in estimating severity of periodontal
disease in the present study and in the
other studies. The observed discrepancy in
the present data could be to sample derived
from general population and not from
obese individuals. This discrepancy can
also be attributed to variation in the sample
size. The investigator contributes that
underlying biological mechanisms for the
association of obesity with periodontitis
are not well-known; however, adipose
tissue-derived cytokines and hormones
may play a key role. Fat tissue produces a
vast amount of cytokines and hormones,
collectively
called
adipokines
or
adipocytokines which in turn may
modulate periodontitis 32. The association
between periodontitis and dyslipidemia has
been found in several cross-sectional
studies 33, 34. In the present study, the mean
serum triglycerides level was higher in
periodontopathic patients with moderatebetween dyslipidemia and degree of
periodontitis. The study of Baelum,found a
45% prevalence of tooth loss among young
age (20-29) year old group to 96% in the
122

severe periodontitis, and although almost
all of periodontopathic patients have
hypertriglyceridemia, the levels of serum
triglycerides were not significantly
differed compared with the levels in mild
periodontitis group. The Triglycerides
level for assessment of dyslipidemia was
higher than 150mg/dl in 62.7% of
periodontopathic patients, and it was
positively associated with prevalence of
periodontitis, odd ratio 0.84(95 %Cl 0.411.72), although statistically insignificant.
The results of this study showed that there
was no significant difference between the
moderate-severe and mild periodontitis
concerning the mean serum HDLCholesterol level. However, there were
significant differences in the percentage of
HDL-cholesterol, percentage of low HDLcholesterol was higher in the mild
periodontitis patients as compared to the
moderate-severe
periodontitis
group.
HDL-cholesterol is an important parameter
to assess metabolic syndrome status and
the majority of the present study
population (77.6%) had a reduced HDLcholesterol. In a study on 261 subjects , it
was shown that HDL-cholesterol was
directly associated with periodontitis35
.Such finding was not reported by others,
which found no significant statistical result
between chronic periodontitis and the
plasmatic levels of total cholesterol and
cholesterol fractions in study population 36.
This observed difference could be due to
the dissimilarity of the study population,
the relationship between periodontal
condition and lipid metabolism would
differ because of the differences in genetic
background, diet, population age, sex,
structure and body habits 37 .Based on the
present data, elevated prevalence of low
HDL-cholesterol and hypertriglyceridemia
indicate involvement of lipid metabolism
in periodontitis. Further research is
required to delineate this fascinating link
60 years group. In the present study, the
periodontopathic patients in the 20-39 year
age had a high prevalence of mild
periodontitis as compared to the moderate-
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38
severe
periodontitis
group
.The
prevalence
of
moderate-severe
periodontitis was higher in patients with
age range of 40->60 year. In comparing
these findings with those of other studies,
the present results exhibit similar
outcomes to previous studies. This finding
confirms the association between age and
periodontitis. The difference in prevalence
is explained by the fact that the various
metabolic syndrome components such as
diabetes mellitus, dyslipidemia and
hypertension are more common in older
age groups than younger age groups.
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ABSTRACT
Background and objectives: Myocardial infarction is the death of myocardial tissue as a result of prolonged
lack of blood and oxygen supply. Knowledge about causes, risk factors and lifestyle, has impact on the life of
patients. The objective is to assess knowledge of myocardial patient before and after implementing of health
educational program about heart attack (pre and post-test).
Methods: A quasi-experimental study was carried out through the application of pre-test and post-test, on
patient with myocardial infarction at Hawler and Rizgary teaching hospitals in Erbil city. The study sample
consist of (303) patients. The data collections were carried out from the period of the 1st of May 2008 to the 1st
of May 2009.
Results: The highest percentage (30.36%) of the study samples their age between (60-69) years, more than half
of the study samples were illiterate. The majority (86.13%) of the study samples were not received any
information about MI. There were highly significant differences of patient’s knowledge in the pre and post-test.
As well as in relation between patient’s knowledge and their age, level of education and occupation between the
pre and post-test.
Conclusion: The findings revealed that the health educational program has an effect on increasing the
knowledge of the patients with myocardial infarction in the post-test.

Duhok Med J 2012; 6 Suppl 3:128-135.
Key words: Health educational program, knowledge, myocardial infarction.
ardiovascular disease it remains the
major cause of mortality in the
twenty-first century, nearly one have of all
deaths in industrialized nations and 25% of
those in developing countries are due to
coronary heart disease1.
In the United Kingdom annually, it kills
more people than the next five causes of
death combined including cancer, chronic
lower respiratory disease, accidents,
diabetes, influenza and pneumonia2.
Various lifestyle factors such as, cigarette
smoking, lack of exercise, and unhealthy
diet , abdominal obesity, high serum lipid
level, high blood pressure and diabetes
mellitus are risk factors of CVD 3. A study
conducted in Iraq that the prevalence of
cardiac disease is12 per 1000 persons,
rates are slightly higher in Urban area than
in rural areas 9.2 per 1000 persons and it
increased after the age 50 years 4. To
prevent the onset and recurrence of
myocardial infarction, the most important

C

thing is to control the risk factors of
atherosclerosis, the main cause of
myocardial infarction5. A study was found
that a high prevalence of cardiovascular
disease, risk factors among a sample of
5840 Omanian their age was 20 and older
6
.
In Erbil a survey showed that urban
population has the same cardiovascular
disease risk factors profile as western
societies including hypertension, diabetes
mellitus, and smoking7. Many preventive
measures can be taken to avoid heart
attack. Controllable factors that can
contribute to the heart disease which
include smoke, high blood pressure, high
serum
cholesterol,
stress,
obesity,
sedentary lifestyle and diabetes mellitus8.
Improvements in diagnosis, prevention and
treatment, the mortality rate from coronary
heart disease has declined gradually over
the past several decades9.

* College of Nursing ,Hawler Medical University, Erbil.
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METHODS
A purposive sample consist of 303 patients
who have myocardial infarction admitted
to the CCU in Hawler & Rizgary Teaching
hospitals, have taken as pre and post-test
sample. In the post-test 17 of them were
not included because 7 patients were
dropout from the study in the post-test, and
10 of patients were died. Thereby 286
patients remain in the post-test from both
setting. Data were collected through
interview questionnaire method from the
period of the1st of May 2008 to the1st of
May 2009. Before starting educational
program, the researcher introduced himself
to the patient then explains the process of
research work. when the patient accepted
to be included in the study, the researcher
start to collect the data through
questionnaire which including sociodemographic and medical data, patient’s
knowledge about their condition as pre-test
(before
implementing
the
health
educational program), then the researcher
expose the patients to an individualized a

health educational program when patient’s
condition has been stabilized. Information
was given verbally in a structured way
using a pamphlet developed by the
researcher. It contains; nature of disease,
knowledge about causes, risk factors and
clinical manifestations. The criteria of the
study were patient with myocardial
infarction, admitted in the CCU in the
hospitals, both gender and accept to
participation in the study. Pilot study was
carried out in both hospitals which consist
of 20 patients and the reliability were 0.97.
Data were analyzed through the
application of the (Statistical package for
social science SPSS, version 17, t. test).
RESULTS:
(Table 1) shows the highest percentage
(30.36%) of the study sample’s age were
(60-69) years. The majority of them were
male. and illiterate. Moreover, the highest
percentage (35.97%) of them were house
worker.

Table 1. Socio-demographic characteristics on 303 patients with acute myocardial infarction.
No
Variables
Total n=303
1
Age
F
%
20 -29 years
3
0.99
30- 39 years
14
4.62
40- 49 years
34
11.22
50- 59 years
89
29.37
60- 69 years
92
30.36
70- 79 years
62
20.46
80 and above
9
2.97
2
Gender
Male
196
64.68
Female
107
35.32
3
Level of education
Illiterate
201
66.33
Read and write
37
12.21
Primary school graduate
49
16.17
Secondary school graduate
Institutional graduate
College graduate and more
4

9
4
3

2.97
1.33
0.99

109
31
84
79

35.97
10.24
27.72
25.74

Occupation
House worker
Governmental employee
Free occupation
Retirement
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While (Table 2) shows more than half of
the study sample interviewed in the second
day of admission and most of them
admitted to the hospital in the first 12
hours of heart attack. 48.85% of them
expose chest pain in the morning with
severe chest pain in the central, with
inferior myocardial infarction and
(57.75%) of them were having heart attack

for the first time.According to the patient's
risk factors, the majority (87.1%) of the
study sample were aging, it mean that
aging is the major risk factors of
myocardial infarction. Table (4) shows that
(32.5%) of the study sample they knew
that myocardial infarction is necrosis of
myocardial tissue in the post-test, while in
the pre-test were (3.6%).

Table 2. Medical Data on 303 patients with acute myocardial infarction.
No
Medical data
1.
Day of interviewing
F

2.

7

2.32

Second (lay of admission

177

58.41

Third day of admission

119

39.27

Time of hospitalization
First 12 hours of chest pain
186

61.39

117

38.61

148
59
96
Intensity of chest pain
Mild
17
Moderate
56
Severe
230
Location of pain
Central
186
Substernal
56
Epigastric
40
Back pain
21
Zone of MI
Inferior MI
154
Anterior MI
124
Extensive MI
13
Anterolateral MI
9
Posterior MI
3
Number of heart attack
First
175
Second
78
Third and more
50

48.85
19.47
31.68

3.

Time of chest pain
Morning
Evening
Night

5.

6.

7.

Also (40.5%) of them knew the cause of
myocardial infarction is arteriosclerosis in
the post-test, while (8.6%) in the pre-test.
Regarding risk factors (99%) of the patient
were knew that salty diet intake is the risk
of myocardial infarction in the post-test,
while (80%) in the pre-test. About clinical
manifestation during heart attack (96.5%)
of the sample were knew that nausea and
130

%

First day of admission

More than 12 hours of chest pain

4.

Total n= 303

5.61
18.49
75.9
61.39
18.48
13.2
6.93
50.83
40.92
4.29
2.97
0.99
57.75
25.74
16.51

vomiting are clinical manifestation in the
post-test, compared to (80%) in the pretest. Whereas (12%) of them knew that
drinking of cold water aggravated chest
pain in the post-test, while (6.6%) in the
pre-test.
The statistical comparison in the table (5)
shows highly significant between pre and
post-test of patient's knowledge regarding
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the disease which include; meaning of
myocardial infarction, causes, risk factors,

clinical manifestation during heart attack
and factors aggravating chest pain p< 0.05

Table 3. Risk factors on 303 patients with acute myocardial infarction.
NO.

Risk factors according patient 's chart

NO.

%

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Diabetes mellitus
Obesity
Hypertension
Previous stroke
Smoking (tobacco)
Hyper cholesterol
Ischemic heart disease
Family history-first degree
Family history-second degree
Aging

116
34
194
17
179
135
104
165
50
264

38.3
11.2
64.1
5.6
59.1
44.5
34.3
54.4
16.5
87.1

Table 4. Distribution and percentage of myocardial infarction patient's knowledge in the pre and post test
Pre-test
Post-test
n=303
n=286
#
Items
Know
Do not Know
Know
Do not Know
1.
Meaning of myocardial
no
%
no
%
no
%
no
%
infarction
A
Occlusion of coronary arteries
91
30
212
70
199
69.5
87
30.5
B
Necrosis of myocardial tissue
11
3.6
292
96.4
93
32.5
192
67.5
2.
Causes of MI
A
Atherosclerosis
62
20.5
241
79.5
122
42.6
164
57.4
B
Arteriosclerosis
26
8.6
277
91.4
116
40.5
170
59.5
3.
Risk factors of MI
A
Hypertension
124
40.9
179
59.1
244
85
42
5
B
Diabetes mellitus
104
34
199
66
239
83.5
47
16.5
C
Smoking tobacco
183
60.4
120
39.6
267
93.3
19
6.7
D
Hyper cholesterol
38
12.5
265
87.5
88
30.7
189
69.3
E
Abdominal obesity
17
5.6
286
94.4
116
40.5
170
59.5
F
Excessive alcohol consumption
6
2
297
98
41
14
245
86
G Some drugs (codeine & NSAID)
18
6
285
94
62
21.6
224
78.4
H
High saturated fatty diet intake
223
73.6
80
26.4
277
97
9
3
I
Salty diet intake
243
80
60
20
284
99
2
1
J
Stress
220
72.5
83
27.5
280
98
6
2
K
Family history
45
15
258
85
159
55.6
127
44.4
L
Aging
24
7.9
279
92.1
140
49
146
51
M
Gender
7
2.3
296
97.7
20
7
266
93
4.
Clinical manifestation during heart attack
A
Chest pain
289
95
14
5
285
99.6
1
0.4
B
Dyspnea
242
79.8
61
20.2
280
98
6
2
C
Nausea & vomiting
243
80
60
20
276
96.5
10
3.5
D
Excessive sweating
256
84.4
47
15.6
277
96.8
9
3.2
E
Palpitation
88
29
215
71
143
50
143
50
F
Syncope
42
24
261
86
88
30.7
198
69.3
5.
Factors aggravated chest pain
A
Heavy work
192
63.4
111
36.6
257
90
29
10
B
Stress & emotion
232
76.5
71
23.5
278
97
8
3
C
Heavy meals
69
22.8
134
77.2
139
48.6
147
51.4
D
Drink cold water
20
6.6
183
93.4
35
12
251
88
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Table 5. Statistical comparison between the pre and post test of MI patient's knowledge
Pre-test
Post-test
#
Knowledge
n=303
n=286
1.
Meaning of myocardial infarction
M
SD
M
SD
A
Occlusion of coronary arteries
1.3
0.45
1.7
0.46
B
Necrosis of myocardial tissue
1
0.19
1.3
0.47
2.
Causes of MI
A
Atherosclerosis
1.2
0.41
1.4
0.5
B
Arteriosclerosis
1
0.28
1.4
0.5
3.
Risk factors of MI
A
Hypertension
1.4
0.5
1.8
0.36
B
Diabetes mellitus
1.3
0.5
1.81
0.37
C
Smoking tobacco
1.6
0.5
2
0.25
D
Hyper cholesterol
1.13
0.33
1.3
0.46
E
Abdominal obesity
1
0.23
1.4
0.5
F
Excessive alcohol consumption
1
0.14
1.14
0.35
G
Some drugs (codeine & NSAID)
1
0.24
1.2
0.41
H
High saturated fatty diet intake
1.7
0.44
2
0.2
I
Salty diet intake
1.8
0.41
2
0.08
J
Stress
1.7
0.45
2
0.14
K
Family history
1.15
0.36
1.6
0.5
L
Aging
1.1
0.3
1.5
0.5
M
Gender
1
0.15
1.1
0.26
4.
Clinical manifestation during heart attack
A
Chest pain
1.9
0.21
2
0.06
B
Dyspnea
1.8
0.4
2
0.14
C
Nausea & vomiting
1.8
0.4
2
0.18
D
Excessive sweating
1.8
0.33
2
0.18
E
Palpitation
1.3
0.5
1.5
0.5
F
Syncope
1.1
035.
1.3
0.5
5.
Factors aggravated chest pain
A
Heavy work
1.6
0.5
2
0.3
B
Stress & emotion
1.7
0.42
2
0.17
C
Heavy meals
1.2
0.42
1.5
0.5
D
Drink cold water
1
0.25
1.2
0.33

DISCUSSION
This study tested myocardial infarction
patients' knowledge. Age is one of the risk
factors that cannot be altered with
increasing the age 10. This study found
that (30.36%) of the study samples were
within age group (60-69) years, most of
them were illiterate. A study found that
coronary artery disease is more common
among people with less education 11.
The study shows that (35.97%) of the
study samples were house worker. A study
conducted on 187 myocardial infarction
patient that (47.1%) of them worked under
difficult condition 12.
Whereas more than half of the study
sample were interviewed in the 2nd day of
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p-value
of t-test
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

admission and most of them admitted to
the hospital in the first 12 hours of heart
attack with severe central chest pain in the
morning, about half of them they have
inferior MI and (57.75%) of them were
having first heart attack. In contrast a study
found, that those who have had anterior MI
have twice risk for death of patient than
who have had inferior MI 13.(Table 4)
shows that (69.5%) of the study sample
knew the meaning of occlusion in the
coronary artery disease (CAD) is
myocardial infarction, compared to (30%)
in the pre-test. Also (42.6%) of them they
knew the cause of MI is atherosclerosis,
compared to (20.5%) in the pre-test and
98% of them they knew that stress is risk
of MI in the post-test compared to (72.5%)
in the pre-test. A prospective study found
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that negative stress and emotion are risk
factors for the incidence of coronary artery
disease 14,15. Nearly the entire study
sample knew that dyspnea is a clinical
manifestation in the post-test compared to
(79.8%) knew in the pre-test. While nearly
half of them they knew that heavy meals is
aggravated chest pain in the post-test
compared to (22.8%) in the pre-test. A
study found that up to 30% of MI patients
are known to have CAD and such patients
at risk of coronary events and their close
relatives, would benefit from appropriate
advice perhaps in the form of written
guidelines 16. A study has shown that low
levels of educations are associated with
premature MI 17, 18.
There were highly statistical differences
between pre and post-test of patient
regarding myocardial infarction disease.
CONCLUSION
Myocardial infarction patients improved
by giving health educational program
which lead to increased knowledge of all
patients regarding myocardial infarction in
the post-test.
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ABSTRACT
Background: Osteoporosis is a systemic skeletal disorder, characterized by low bone mass and microarchitectural deterioration of bone tissue, leading to enhanced bone fragility and a consequent increase in
fracture risk. In humans, changes in estrogen status due to advancing age and menopause have been associated
with bone loss. Ghrelin is a novel peptide hormone consist of a (28) -amino acid primarily synthesized by the
stomach and released in response to fasting, and this hormone play role in bone physiology.
Objective: This study was designed to evaluate the effect of the antiresoptive a bisphosphonate(BPs) drug
"Alendronate tablet" on serum ghrelin level.
Methods: Twenty three postmenopausal women with( mean ± SD age, 64.3±8.3y), diagnosed as osteoporotic
patients by measuring the bone mineral density (BMD ) by Dual x-ray absorptiometry (DXA) and treated by
Alendronate tablets (70mg/once weekly) for three months during1st November 2011 to 1st March 2012 .The
study was conducted in Ibn Sina Teaching hospital in Mosul city. Serum ghrelin hormone concentration was
measured before and after treatment with a commercial Enzyme-Linked Immune Sorbent Assay (ELISA) kit.
Results: This study showed that three months treatment with alendronat drug led to a statistical significant (
p<0.05 ) increment (21.41%) in the basal serum level of ghrelin hormone and there was a significant inverse
correlation between ghrelin and body mass index( BMI).
Conclusion: This study concluded that alendronate treatment have lead to a statistical significant increase in
the serum ghrelin level in osteoporotic post-menopausal women.

Duhok Med J 2012; 6 Suppl 3: 136-144.
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one is a living tissue and throughout
life, the skeleton is continually
remodeled in an orderly sequence of bone
resorption followed by bone formation 1.
The two major determinants of risk in the
development of osteoporosis are peak bone
mass and the rate of bone loss 2. During
periods of growth, the rate of bone
formation exceeds that of resorption and
the reverse is true with ageing 3.
Osteoporosis results from a disturbance in
the remodeling process in which the net
rate of bone resorption exceeds the rate of
bone formation which brings about
characteristic decrease in bone mass 4. It
can occur not only from loss but also from
failure earlier in life to make sufficient
bone resulting in lower peak bone density
at skeletal maturity 2. Peak bone density is
the maximum bone mass reached in life

B

between age20-35years 4. Sex hormones
plays a role in bone turnover in addition to
mechanical and gravitational forces, for
example, bone loss occurs with ageing as a
consequence of oestrogen deficiency in
postmenopausal women, as well as
through
oestrogen-independent,
agerelated mechanisms, that may involve
secondary
hyperparathyroidism
and
reduced mechanical loading1.
According to the WHO study group
(1994)5, osteoporosis in post menopausal
women was defined in terms of BMD
measurement and based on comparison of
the patients measurement to the standard
peak
adult
bone
mass
as
follow;"osteoporosis is present when the
BMD is more than 2.5 standard deviations
(SD) below that of healthy pre menopausal
adult females "T - score"6. BMD values
can be estimated for various skeletal sites,

* Department of Dental Basic Sciences, College of Dentistry, University of Mosul.
Correspondence author: Nahla O M. Tawfik .Email; nahla310@yahoo.com

136

Duhok Medical Journal

and the values are expressed in grams of
hydroxyapitite per sequre cm2 (g/cm2) of
the area scanned by DXA2.
The management of osteoporosis is
intended to prevent fractures and
maximize skeletal strength3. A large
number of drugs have been used to treat
osteoporosis, and the patterns of use vary
greatly from country to country, the choice
of agent will depend not only on
effectiveness of the treatment but also on
other considerations such as side effects,
cost and availability 2.
Bisphosphonates are the most commonly
prescribed medications for the treatment of
osteoporosis 7.
Alendronate is a nitrogen-containing
bisphosphonate, which is prescribed since
September1995, has the greatest amount of
efficacy and safety 8. It reduces pain and
improves quality of life more effectively 9.
It is available in oral form(tablet)
10mg/day, 35mg twice weekly and
70mg/once weekly 7. It is a potent inhibitor
of bone resorption in vitro, recently, it has
been reported that alendronate stimulates
osteoblast differentiation while inhibiting
adipogenesis in vitro 10.
Ghrelin is a peptide hormone consist of 28
amino acids found in mammalian species
as well as non mammalian species. It was
identified as an endogenous ligand for an
orphan receptor termed growth hormone
secretagogue receptor GHS-R, which
induces release of growth hormone (GH)
from the pituitary via the hypothalamus, as
well as by direct action on the pituitary 11.
Ghrelin had a multifunctional effects
including regulation of feeding behavior 12,
increasing GI motility13, control of cell
proliferation 14, hormone secretion 15and
modulation of the reproductive axis16.
Recently, ghrelin peptide was reported to
play an important biological role in
metabolism of bone 17.
Ghrelin is produced by human bone cells
and it was found to promote proliferation
of human osteoblast via a mechanism that
involves activity of the mitogen-activated
protein (MAPK) and phosphoinositde 3-
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kinase PI3K signaling pathways, although
these cells express only the GHS-R1b
isoform, which is considered to be
inactive18.
The role of ghrelin in bone physiologically
reinforced by additional observation;
includes the systemic ghrelin secretion
correlation with BMD in healthy
adolescent 19. Decreased systemic ghrelin
might be associated with osteopenia after
gastrectomy and this may be attenuated by
either ghrelin treatment or retaining part of
oxyntic gland area 20. These observations
indicate that ghrelin may stimulate bone
formation directly and that it may be
useful in the treatment of either
osteoporosis or metabolic bone disease
content 21.
METHODS
This study was conducted at the
rheumatology
and
rehabilitation
department in Ibn Sina Teaching Hospitals
in Mosul city. Data collection was covered
a period of four months from 1ST
November 2011 to 1ST March 2012. This
study was carried out on twenty three
postmenopausal women , diagnosed as
osteoporotic with BMD measurements by
using DXA (Hologic, model ASY-00409,
2008USA), with a T-score -2.5 or less,
their ages was ranged between 63 to
70years (mean+SD 64.3+8.3 years). The
patients in this study were provided with
Alendronate tablet (PMS-Alendronate®,
Canada). The dose was 70mg once weekly,
and all patients were followed for three
months. Patients included in this study
were osteoporotic postmenopausal women
had diabetes mellitus , hyperlipidemia, and
hypertension.
Two blood samples were collected; first
sample at baseline before starting
treatment with Alendronate tablet, and the
second sample was collected three months
after treatment. Five milliliters of blood
was drawn by venipuncture and collected
in plain tube kept at room temp for 30
minutes and centrifuged for 15 minutes
137

EFFECT OF ALENDRONATE ON SERUM GHRELIN LEVEL IN OSTEOPOROTIC POST...

( Remi moter, china) at 1000 rpm. Then
serum
samples
were
removedand
transferred to new two eppendroff tubes to
be stored at -20 °C or -80°C.
Serum ghrelin hormone was measured
with a commercial Enzyme-Linked
Immune Sorbent Assay (ELISA)
kit
according to the manufacturer's (My
Biosour,U.S.A) and the report of Germain
et al (2009) 22. The height (in m) was
measured with wall stadiometer; weight
(in kg) was measured with an electronic
scale (in light street clothing and without
shoes). (BMI) was calculated by Quetelet
equation (dividing weight in kilogram
(Kg) by the square of height in meters
(m)2.
All values quoted as the mean± standard
deviation (SD), the data were analyzed
using One-sample and paired-sampled
Student’s t-test to compare the difference

between before and after treatment
samples for ghrelin concentration.
Regression analyses among variables were
tested
using
Pearson
correlation
coefficient. Analysis were done using
SPSS version 11. Differences between
observation were considered significant at
p<0.05.
RESULTS
(Table 1) The baseline characteristics of
postmenopausal women in the study. In
(Table 2) the mean serum ghrelin hormone
concentrations
in
post
treatment
osteoporotic patient with Alendronate
tablet
(23.93±19.44ng/ml)
was
significantly higher than those of pre
treatment level (19.17± 18.73ng/ml)
(p>0.01).

Table 1. Demographic characteristics of postmenopausal women
Parameters
N

Study group
23

P

64.3±8.3
71±11.7
150±6.1
31.16±5.06
0.79 ± 0.08
-2.58 ± 0.6

0.01**

Age (year)
Weight(kg)
Height( m)
BMI kg/m2
BMD(g/cm2)
T-score
*Data represented as mean ± SD.
** Significantly different (p<0. 01)

0.01**
0.01**
0.01**
0.01**
0.01**

Table 2. Serum ghrelin levels in before and after Alendronate treatment
Parameters

Follow up (pre)

Follow up (post)

N
Ghrelin conc.( ng/ml)

23

23

19.17± 18.73

23.93±19.44

P=

0.01**

** Significantly different (p<0. 01)

(Table 3) represents the outcomes of
Pearson’s correlation coefficient A.
significant inverse correlation was found
between the BMI of the patient with pre
treatment serum ghrelin concentration (r =
-0.418, p < 0.05). No significant
correlation was found between the BMD,
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and height with pre and post serum ghrelin
concentration. Weight and age were
negatively correlated with pre and post
serum ghrelin concentration but not
statistically significant.
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Table 3. Correlation between different parameter and serum ghrelin level before and after treated
women
Parameters
Ghrelin before
p
Ghrelin after
P
-0.202
Age (year)
-0.362
Weight(kg)
0.076
Height( m)
-0.418*
BMI kg/m2
0.293
BMD(g/cm2)
0.237
T-score
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

DISCUSSION
Laboratory studies suggested that ghrelin
is involved in bone metabolism, but
studies of ghrelin and bone in women are
limited14.
Alendronate is a potent bone resorption
inhibitors are thought to increase bone
mass by filling in the ‘remodeling’ space 7.
Osteoclastic resorption lasts about three
weeks after treatment and is followed by
osteoblastic bone formation which lasts
three to four months 4, therefore we
evaluated three months for the study to
show the effect of Alendronate on ghrelin
level in the stage of osteoblast bone
formation in postmenopausal women. In
vitro studies showed that, alendronate
directly stimulate the differentiation and
bone forming activity of osteoblasts23, 24.
Recently, it has been reported that
alendronate
stimulates
osteoblast
differentiation
while
inhibiting
adipogenesis in vitro 10.
In the present study serum ghrelin
hormone concentrations in post treatment
osteoporotic patients was significantly
higher than those of basal level before
treatment with Alendronate. In vitro
studies showed the effects of ghrelin in
primary osteoblast-like cells and cell lines,
with highly variable responses in
proliferation, differentiation, and survival
assays18. Furthermore ghrelin increased
alkaline phosphatase (ALP) activity and
mineralization in osteoblast cell in addition
to elevating the expression of several
osteoblast differentiation markers like

0.355

-0.054

0.837

0.09
0.739
0.047
0.174
0.277

-0.353
0.074
-0.410
0.315
0.225

0.099
0.737
0.052
0.144
0.301

Collagen1ALP and osteocalcin (OC)
"marker of bone formation" and Ca+2
accumulation in matrix 25.
Fukushima and colleagues showed that
ghrelin also promotes bone formation in
vivo by administering peripheral ghrelin to
rodents over a 4 weeks period and
demonstrating increased BMD26. They
also showed that peripheral ghrelin given
to genetically GH-deficient spontaneous
dwarf rats (these rodents lack GH and thus
the GH-IGF-1 axis) increases BMD,
suggesting that ghrelin can act on bone
independent of GH.
Osteoblast
differentiate
from
mesenchymal cell (MSCs) of bone
marrow, the differentiation of MSCs
towards the osteoblast lineage is mediated
by different cytokines, hormones and
growth factors; fibroblast growth factor,
transforming
growth
factor,
bone
morphogenetic protein , insulin-like
growth factor (IGF), parathyroid hormone
and glucocorticoids, vitamin D and
estrogen27.
Ghrelin as a growth hormone secretagogue
both in vitro and in vivo is likely to have a
direct effect on growth hormone increases
28
. Under normal conditions endogenous
ghrelin indirectly increases stimulates IGF1 release from the liver by stimulating its
own receptor 29. GH is considered essential
for both the growth and maintenance of
skeletal mass. In vitro, GH stimulates
osteoblastic proliferation, differentiation,
and matrix mineralization 30. Elderly
postmenopausal women have lower GH
secretory amplitudes and reduced serum
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levels of IGF-I and IGFBP compared to
younger adults and likely to cause agerelated metabolic and physiological
dysfunction,
moreover,
the
pulse
frequency for GH is less in older people 31.
Unfortunately, we did not measure serum
GH level, but a 24 –hour profile of human
plasma GH concentration resembles that of
ghrelin 32. The clinical studies showed a
relationship between GH and circulating
ghrelin 33.
Study have shown significant inverse
correlation was found between the BMI of
the
patients
and
serum
ghrelin
concentration
,
lower
ghrelin
concentrations in obese subjects and who
have high BMI, these results were in
agreement with32,34,35. Fagerberg and
colleagues reported that ghrelin level
negatively correlated with body fat and
waist circumference36. Body fatness was
the strongest determinant of circulating
ghrelin level. BMI does not indicate body
fat directly, but research has shown that
BMI is correlated with direct measures of
body fat37.
Furthermore, there is no correlation was
found between the BMD and serum
ghrelin level. Researchs studying the
association between ghrelin and BMD is
limited, but only one study in rats found
that ghrelin was positively correlation with
BMD26, but another study in mice found
no correlation . This study is in agreement
with the human study in adult which found
that ghrelin were not correlated with BMD
at femoral neck or lumbar spine in 80
Korean men 39. Other study showed that
systemic ghrelin secretion correlation with
BMD in healthy adolescent19. In the other
study a significant negative correlation
between ghrelin and BMD was observed in
younger women34. In fact, in animal
studies gastrectomy has been reported to
induce osteopenia by reducing ghrelin
secretion; such osteopenia can be reversed
by ghrelin treatment40. In humans, after
laparoscopic gastric bypass surgery for
morbid obesity, a decrease in serum
ghrelin levels and an increase in bone
140

resorption, with a subsequent reduction in
bone mass, have been detected41.
In our study we did find inverse
correlation between ghrelin and age but
statistically not significant. Studies to
determine whether ghrelin levels change
during aging have been inconclusive. For
example, Rigamonti et al reported a
decline in fasting ghrelin levels in elderly
humans compared with young controls42,
but Sturm et al found that, ghrelin levels
were the same in young and elderly
females43. Recent studies showed that
mean -h acyl-ghrelin levels are lower in a
group of adults’ age 60 years and older
when compared to a group of young adult's
age 30 years and younger where both
groups had a similar BMI44. The pituitary
ghrelin receptor content does not decline
with aging 45, and the secretary response of
the pituitary to ghrelin and GH
secretagogue is sustained in the elderly 46.
Conclusion: Alendronate treatment leads
to increase in serum ghrelin level. No
comparable study is available in this
regard and further studies are needed to
investigate the mechanism responsible for
this finding.
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ABSTRACT
Background and objectives The levels of micronutrient especially zinc is significantly deteriorated in
rheumatoid arthritis(RA), which in turn results in vicious cycle of damage and various grade of high Disease
Activity Score derivative for 28 joints (DAS-28) in RA patients . The objective was to evaluate the effects of
zinc supplementations on zinc status and disease activity in RA patients.
Methods: Ninety four patients (88 females and 6 males) participated in 6-months, intervention study. Baseline
zinc status and biological markers of disease activity were measured and compared to that of 94 apparently
healthy control subjects. Patients were assigned to receive 50 mg elemental zinc three times a day for six months
period, as a complementary to their conventional drugs. Disease activity was assessed after intervention using
the DAS-28.
Results: Significant change from baseline in DAS-28 was noted; high DAS-28 was seen in 25 patients (26.6%)
after supplementation with zinc in contrast to 72 patients (76.6%) at the beginning of the study(p<0.01) .Eight
patients on zinc supplementation showed remission of disease (8.5%).
Conclusions: This study indicates that zinc supplementation play an important role in decreasing disease
activity in these patients.

Duhok Med J 2012;6 Suppl 3:145-154.
Key words: Rheumatoid arthritis, zinc supplementation, disease activity
Rheumatoid arthritis (RA) is a
chronic inflammatory, autoimmune
disease resulting in joint inflammation.
Rheumatoid arthritis has a worldwide
distribution with an estimated prevalence
of about 2% and prevalence increases with
age, most dramatically in women with a
peak appearing during middle age 1,2 .
However the exact etiology of RA is still
not elucidated to date, but the most
commonly mentioned factors are: heredity,
infectious agents and sexual factors 3.
Evidence suggested that the Reactive
oxygen species (ROS) and oxidative stress
are involved in pathogenesis of RA 4.
Epidemiological studies have shown that
antioxidant system for removal of ROS is
impaired in RA 5. Trace elements
including zinc are among contributing
factors that have been considered to have a

R

great role in the pathogenesis of RA 6.
Low levels of serum zinc have been
previously reported in patients with
rheumatoid arthritis in comparison to
control healthy group 7 which may not be
completely caused by low dietary zinc
intake, Moreover low serum zinc might be
caused by elevation in serum levels of
some plasma cytokines in RA , such as
Interleukin 1- α (IL-1-α) , Interleukin -6
(IL-6), and Tumor necrosis factor (TNF).
These cytokines induce the synthesis of
metallo- enzymes and thus, sequestration
of Zn in the liver, pancreas and intestine,
or by the use of corticosteroids and
NSAIDs 8 . The role of zinc
supplementation now a days is wellestablished and has been successfully used
as a therapeutic and preventive agent for
many conditions such as Wilson’s disease,
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peptic ulcer , inflammatory acne ,
psoriasis, and several immune disorders
9,10,11,12,13
. But, in spite of several
supplementation trials which were
performed in patients with inflammatory
conditions specially those suffering from
rheumatic diseases , were insufficiently
documented as far as the assessment of
zinc status is concerned, making it difficult
to correctly interpret the effects of zinc
administration .Apart from some studies
reported the beneficial effects of zinc
supplementation with respect to joint
swelling, morning stiffness and walking in
patients with rheumatoid arthritis. So, to
determine the effectiveness of zinc therapy
on decreasing the clinical signs and
symptoms of RA, this preliminary
intervention study was designed to
examine the effects of Zinc supplement on
modification of disease activity score
(DAS-28) in patients with RA.
METHODS
This Intervention study was conducted at
the Duhok Center for Rheumatic Diseases
and Medical Rehabilitation, Duhok,
Kurdistan Region, Iraq; from January 2011
through March 2012.During a period of
three successive months, 114 patients
previously diagnosed with rheumatoid
arthritis were participated in the study (106
registered cases routinely attended for
follow-up and management and 8 cases
were newly diagnosed as having
Rheumatoid Arthritis). Ninety four
patients were
completed the trial (88
females and 6 males). The enrolment was
done according to the revised 2010 criteria
of American College of Rheumatology
(ACR) and European League Against
Rheumatism (EULAR) classification 14 .
Ninety four apparently healthy control
subjects selected from blood bank and
kidney donors were included in the study.
Patients were interviewed and informed
about the nature of the study and then
verbal consent was obtained from each
subject. The study protocol was approved
146

by the ethical Committee of the General
Directorate of Health in Duhok
Governorate
A pre-tested questionnaire was designed
to obtain information, on age, gender,
family history and duration of the disease.
Other information included treatment and
duration of treatment, number of tender
and swelling joints, visual analog scale
(VAS), and medical history of chronic
diseases. Complete history and physical
examination were done for all patients who
were newly and previously diagnosed as
RA. Baseline data and further monthly
assessment were done for all participants
at regular intervals, and finally complete
assessment for recording of data after 6
months were done. Physical examination
was performed in order to assess the
severity and activity of the disease. The
examination was included changes in
previously affected joints or the
appearance of inflammation in previously
uninvolved joints. Examined joints include
the wrists, elbows, shoulders, and knees,
and the metacarpophalangeal and proximal
interphalangeal joints of the hands. The
joints were evaluated for the presence of
swelling, tenderness, loss of motion and
deformity. Disease activity was assessed
by using the Disease Activity Score
derivative for 28 joints (DAS-28)
recommended by European League
Against
Rheumatism
(EULAR):
Low(DAS-28<3.2), Moderate (DAS-28
3.2to <5.1) and High activity(DAS> 5.1) A
Protocol for zinc supplementation involved
zinc sulphate capsule( 220 )mg three time
daily which is equivalent to 50 mg
elemental zinc (150 mg /day) for six
months period, as a complementary to
their
conventional
drugs(NSAIDs,
Glucocorticoids,
Methotrexate,
Hydroxychlorquine
and
/
or
Aztioprine).Blood samples were collected
after an overnight fast. After 25-30 mints,
the serum was separated by centrifugation
using a HITACHI centrifuge (model O5P21) at 5000 rpm for 10 minutes at ambient
temperature. The serum obtained was
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separated and frozen at -20 C0 until the
time of analysis. Urine samples were
collected in polyethylene containers and
centrifuged at 5000 rpm for 10 min. The
supernatant obtained was separated and
frozen at -20 C0 until the time of
analysis.EDTA
blood
used
for
hematological parameters. Serum and
urine Zinc levels were determined by using
( Giesse Diagnostica-Italy)- kit in clinical
chemistry analyzer Kinza 240.Inter- assay
precision of method: Mean of 30 poled
serum sample =89.12µg/dl ± SD= 4.41
mg/dl.Coefficients of variation (CV %) =
(SD/mean) x100. CV%=4.94. Reference
range : 70-120 µg/dl.Urine creatinine Was
determined using Jaffe reaction method by
clinical chemistry analyzer Kinza 240.
EDTA blood samples were used for
determination
of
hematological
parameters(Hb
and
WBC)
,using
automated
hematological
analyzer
(Beckman coulters), and ESR.Rheumatoid
Factor: (IgG,IgA,IgM)
and High
sensitivity C-Reactive Protein (hsCRP):were determined by enzyme
immunoassay kit (hs-CRP-ELISA) , from
Biocheck, Inc ,catalog No.: BC1119.Interleukin-6 (IL–6) levels in serum
was measured by Assay Max human
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Interleukin-6 (IL-6) ELISA Kit catalog
No. EI1006-1. Interleukin- 1 α (IL-1α)
levels in serum was measured by Assay
Max human Interleukin- 1 α (IL-1α)
ELISA Kit catalog No. EI2301-1. Data
were collected and analyzed using SPSS
version 19.0 for windows (SPSS, Chicago;
Illinosis, USA). Quantitative data were
analyzed by using independent sample ttest. Qualitative data were analyzed by
using chi-square test. Pearson’s correlation
coefficient was used to describe the
association between the levels of zinc in
serum and the related parameters.
RESULTS
(Table 1) shows the baseline zinc status in
the RA patients and control subjects.
Significant differences were observed
regarding serum and urine zinc levels
(p<0.001, p<0.01, respectively). The
prevalence
of
hypozincaemia(serum
zinc<70 ug/dl) was significantly higher
among RA patients than controls
(77.6%Vs 17.02%) . This finding was
identical when the serum zinc levels
adjusted to marginal and severe
hypozincaemia.

Table 1.Zinc status in RA patients and Controls
Variables

RA patients

Controls

p-value

Serum Zinc( µg/dl)

*58.30±16.67

81.89±15.09

<0.001

21 (22.34 %)

78 (82.98%)

<0.001

34 (36.17 %)

16 (17.02 %)

< 0.01

Severe Hypozincaemia Serum Zn(<50ug/dl),
n(%)

39 (41.49 %)

0 ( 0%)

<0.001

Urinary zinc excretion(Zinc/gm Creatinine)

*44.18 ±13.94

63.77± 13.40

<0.01

Normozincaemia
Serum Zn(>70ug/dl),n(%)
Marginal Hypozincaemia
Serum(>50-70ug/dl), n(%)

*Mean +SD,

(Table 2) shows the effects of zinc
supplementation on serum levels of zinc,
inflammatory biomarkers and DAS-28 in
RA patients. Meanwhile, serum zinc levels
were significantly increased in RA patients
(p<0.001) at the end of 6 months. DAS-28

values were statistically decreased after
intervention (p<0.001).
Inflammatory
biomarkers ( Rheumatoid factor, hs-CRP,
Anti-CCP, IL-6 and IL1 α) reduction were
significantly higher after 6 months
supplementation(p<
0.01,
for
all
147
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parameters).No significant differences
were observed in regard to Hb and WBC.
(Table 3) shows the distribution pattern of

disease activity, zinc status, severity of
disease, rheumatoid factor and anti-CCP
cutoff points before and after 6months of

Table 2. Effects of zinc supplementation on disease activity in RA patients
Variables

Before

After

*P- value

DAS-28

5.76 ± 0.796

4.55 ± 1.02

< 0.01

NTJ

13.24 ± 5.32

10.19 ± 4.42

< 0.01

Zinc (µg/dl)

58.30 ± 16.68

95.94 ± 27.34

< 0.001

ESR (mm/hr)

48.15 ± 16.57

29.62 ± 12.76

< 0.001

Hb (g/dl)

12.13 ± 1.27

12.84 ± 1.46

NS

WBC

8.55 ± 1.63

9.12 ± 1.73

NS

VAS

69.25 ± 10.26

50.11 ± 12.49

<0.001

Rheumatoid factor (IU/ml)

127.05 ±118.37

101.71 ±101.00

<0.001

A-CCP (IU/ml)

26.65 ± 29.69

20.14 ± 13.17

<0.05

h-SCRP (mg/L)

24.25 ± 10.58

18.44 ± 9.60

< 0.01

IL-6 (pg/ml)

88.40 ± 34.87

76.94 ± 22.03

< 0.001

39.44 ± 17.84

< 0.001

IL-1α (pg/ml)
48.52± 21.82
Values are given as Mean+SD, NS: non-significant, p>0.05

Table 3 .Distribution pattern of disease activity, zinc status, severity of disease,
rheumatoid factor and anti-CCP cutoff points before and after 6 months
Variables

DAS

Zinc level

6 months

N

%

n

%

Low DAS ( ≤ 3.2 )
Moderate DAS: 3.3≤ 5.1
High DAS > 5.1
Remission < 2.6

1
21
72
0

7
54
25
8

7.4
57.4
26.6
8.5

Normozincaemia > 70 (µg/dl)
Marginal Hypozicaemia: 5070(µg/dl)

21

1.1
22.3
76.6
0
22.3

80

85.1

13

13.8

1

1.1

16
56
22
0
4
90
30
64

17.00
59.6
23.4
0
4.3
95.7
31.9
68.1

Severe Hypozicaemia < 70 (µg/dl)
mild Disease Form
Severity of
Moderate Disease Form
Disease
Severe Disease form
Negative < 16
Rheumatoid
Equivocal : 16-24
Factor
positive > 24
Negative
< 15
Anti-CCP
Positive > 15.1
* Chi test , NS:non-significant, p>0.05
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Baseline Data

34
39
9
36
49
0
1
93
24
70

36.2
41.5
9.6
38.3
52.1
0
98.9
1.1
25.5
74.5

*P-value

< 0.001

< 0.001

< 0.001

NS
NS
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zinc supplementation. Disease activity as
measured with DAS-28 was significantly
improved, Moderate DAS-28 : 3.3≤ 5.1
was noted in 54 patients (57.4%) Vs 21
patients (22.3%) and remission of disease
(DAS -28 < 2.6) was seen in 8 patients
(8.5%). Severe disease form was seen in
22 patients (23.4%) in contrast to 49
patients (52.1%) at the baseline study.
Additionally, there were significant
changes in zinc status. No change was
observed in the Rh factor and in the antiCCP
after
6
months
of
zinc
supplementation.( Table 4) shows the

values of Pearson’s correlation coefficients
between serum zinc levels and duration of
disease, DAS-28 , ESR. Hb,WBC, and
inflammatory biomarkers ( Rheumatoid
factor, hs-CRP, Anti-CCP, IL-6 and IL1 α
). A negative correlation was observed
between the serum zinc levels and the
disease activity (Figure 1) determined by
DAS-28(r= -0.648, p<0.001).Also, the
serum zinc levels were negatively
correlated
with
the
inflammatory
biomarkers, but the correlation was not
significant with the duration of the disease
(r =0.029, P=0.778).

Table 4. Pearson’s correlation between the levels of zinc in serum and duration of disease,DAS-28,
inflammatory factors and hematological indices in RA patients
Variables

R

P-value

Duration of disease

0.029

NS

DAS-28

- 0.648

<0.001

ESR (mm/hr)

- 0.622

<0.001

Hb (g/dl)

-0.282

<0.01

WBC

-0.166

NS

VAS (Cm)

-0.530

<0.001

NS: non-significant, p>0.05

DISCUSSION
In a view of the previous literatures,
decreased plasma zinc levels have been
reported in RA patients when compared
with normal controls 15. However marginal
zinc deficiency appears to be an important
public health problem in many developing
countries including Iraq 16,17. In our sample
of subjects included, marginal zinc
deficiencies do exist, even among controls.
For example, a high prevalence of zinc
deficiency, defined as serum zinc less than
70 µg/dl was demonstrated in this study
among rheumatoid patients and healthy
controls, which markedly decline from
77.66 % in rheumatoid to 17.03 % in
controls. Thus a large group of rheumatoid
patients may be at risk for developing zinc
deficiency. It is noteworthy that 36.17 %
appear at risk for marginal zinc deficiency

and 41.49 % for severe zinc deficiency.
Moreover
there
were
statistically
significant negative correlation between
serum zinc levels and hematological,
serological and DAS-28 .among RA
patients ( p < 0.001). The lower
concentrations of serum zinc among RA
patients might be contributed to several
factors: inflammatory cytokines which
causes shifting of zinc into peripheral
tissues, drugs specially NSAIDs, steroids,
in addition to decreased absorption of zinc,
due to dietary habits that contain high
phytates and finally lower zinc intake 18.
Our data show that subjects with RA had
higher level of IL-6 and IL-1α than
controls. These mediators induce the
synthesis
of
metallothioenins
and
overburdening of Zn in the liver 19. This, in
149
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turn, results in serum Zn depletion in
patients with active RA. Data from
previous studies suggested a correlation

between the extent of inflammation and
20
serum
Zn
depletion
.

Zinc
conce

DAS-28
Figure 1 .The correlation between ser-+um zinc concentration and DAS-28

Although there have been some studies
investigating the role of zinc in RA
patients, there are poor data on role of zinc
in pharmacotherapy and pathogenesis of
RA in our community. The clinical value
of Zinc supplementation in RA patients
were first examined by Rasker JJ, Kardaun
SH, the authors using 267 mg zinc
sulphate doses (267 mg Zn as sulphate per
day), in a preliminary trial encouraging
results were obtained despite the fact that
most of the patients were suffering from
severe disease, refractory to conventional
treatments 21. Unfortunately, these results
could not be confirmed by subsequent
trials 22. In our study, we designed a new
zinc supplementation trial which included
150

high dose of zinc form with known
bioavailability and good tolerance for six
months duration and as a complementary
to their fixed regime of treatment
(conventional drugs). On view of the well
established
anti-inflammatory
and
23,24
immunomodulating properties of zinc
,
zinc supplementation under the present
conditions had
produced notable
beneficial measurable effects with the
selected indicators of inflammatory status
and disease activity.
As far as zinc status is concerned, our
treatment
resulted
in
significant
modifications in plasma zinc, 85.1% of
patients had increased in serum zinc levels,
only 14.9 % show no increment in their
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serum zinc level, which was consistent
with previous reports 25. The most
interesting finding of this trial was zinc
treated patients shows improvements in
their DAS-28 and severity of disease.
Finally a highly statistically significant
differences after the zinc supplementation
in ESR, Hb , IL-6, IL - 1 α. Anti-CCP and
hs-CRP , were noted in 6 months treated
patients , which might be explain that
replenished zinc in RA patients might have
anti-inflammatory value as reported
previously 26.
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4.

Kamanli A, Naziroglu M,
Aydilek N, and Hacievliyagil C.
Plasma lipid peroxidation and
antioxidant levels in patients with
rheumatoid arthritis. Cell Biochem
Funct. 2004; 22(1): 53-7.
5.
Jaswal S, Mehta HC, Sood AK,
Kaur J. Antioxidant status in
rheumatoid arthritis and role of
antioxidant therapy. Clin Chim
Acta 2003; 338(1-2): 123-9.
6.

CONCLUSION
Our results confirm the role of zinc in RA
patients
and
indicate
that
zinc
supplementation play an important role in
decreasing disease activity in these
patients. However, these findings suggest
the need for designing more randomized
controlled clinical trials to evaluate the
impact of zinc therapy in different stage of
disease activity in RA patients.
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ABSTRACT
Five hundred samples of stool specimen were collected from patients with diarrhea (infants and children under
ten years of age) admitted to the Pediatric and Maternity Hospital in Erbil City from March to September 2007.
The samples were cultured on different culture media. The isolated bacteria were identify according to their
colony morphology, biochemical reactions and by use of API 20E systems. 35(7%) E. coli. Biotype I, 8(1.6%)
E. coli Biotype II, 17(3.4%) E. coli Biotype III, 22(4.4%) E. coli Biotype IV, 8(1.6%) Shigella dysenteriae,
16(3.2%) Salmonella arizonae, 12 (2.4%) Salmonella typhi and 6 (1.2%) Vibrio cholera were isolated.
Sensitivity test showed high resistance to amoxicillin/ clavulanic acid, amoxicillin, ampicillin, cefixime,
erythromycin, nitrofurantoin, rifampicin, streptomycin, tetracycline, trimethoprim - sulfamethoxazole and
tobramycin. Most of the isolated appeared sensitive to nalidixic acid, doxycyclin, gentamycin , cefotaxime ,
cephalexine , chloramphenicol and amikacin. All isolates of bacteria were sensitive to ciprofloxacin.
The MIC of the methanol extracts of Prunus armeniaca was ranged between 1.25000- 10.0000 mg/ ml and
the MBC was 2.5000 - 20.0000 mg/ ml . While, the MIC of Prosopis farcta extract ranging 1.2500 - 20.0000
mg/ ml and the MBC was 2.5000 - 20.0000mg/ ml, the MIC of Juglans regia leave extract found to be 2.5000 20.0000 mg/ ml and the MBC was 5.0000 - 20.0000mg/ ml, and MIC of Juglans regia exocarpes extract was
1.2500 - 20.0000mg/ ml and the MBC was 2.5000 -20.0000 mg/ ml.

Duhok Med J 2012;6 Suppl 3: 155-169.
Key words: Diarrhea, Plant extraction.
iarrhea is best defined as excessive
loss of fluid and electrolytes in the
stool and should continue for a minimum
of 2 weeks, before it is considered chronic.
In infants, stool volume in excess of
15g/Kg/24hr. is considered diarrhea 34.
Diarrhea is also usually defined by parent
as a consistent increase in stool frequency.
Decrease in stool consistency, or increase
in stool volume and frequency. Stool
volume is extremely difficult to assess in
infant because of the difficulty in
separating stool from urine 19 .
Bacterial infections are very important
causes of diarrhea in infants and young
children worldwide 20. The principal
microorganisms implicated are Salmonella
32
, Shigella 30, Vibrio cholerae 33 and
serotypes of Escherichia coli including
EPEC, STEC, EAEC, EIEC and EHEC 26.

D

Microorganisms have developed resistance
to many antibiotics and as a result,
immense clinical problem in the treatment
of infectious diseases has been created.
The resistance of the organisms increased
due to indiscriminate use of commercial
antimicrobial drugs commonly used for the
treatment of infectious disease 28. This
situation forced the researchers to search
for new antimicrobial substances from
various sources including medicinal plants
3,23
.
The use of alternative medical therapy has
increased the interest of pharmacologists
and herbalists over the past decades. There
is increasing use of herbal products all
over the world, in USA, it reached 38%
between 1990 and 1997 7; therefore,
instead of antibiotic therapy, there is a
continuing search for new antimicrobials,
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from other sources including plant
extracts.
The fruits of Prunus armeniaca are anti
diarrheal, antipyretic, emetic, allaying
thirst and not good for old people. The
seeds are tonic and anthelmintic, used in
liver troubles, piles, ear ache and deafness.
In Afghanistan, the fruits are considered to
be laxative and refrigerant in fever 24. The
juice extracted from fresh apricot leaves
can help treat scabies, eczema, sunburn
and itching. Apricot has tonic, laxative and
aphrodisiac properties. It helps fight
infection, repair damaged tissue and
develop strong teeth. In addition, it has
high mineral content making it a good
choice for treating anemia, tuberculosis
and toxemia. Dye can be obtained from the
leaves, which are considered to be
astringent 16.
Walnut leaves are astringent, tonic and
anthelmintic. The leaves and bark are
alterative and detergent , given against
herpes, eczema, scrofula and syphilis.
Vinegar of the pickled young fruit is used
as gargle in sore throat. The green hull and
unripe shell are considered useful in
syphilis and are vermin fungal. Walnut
leaves selectively inhibited the growth of
gram- positive and gram- negative , and
fungi 10.
The present study was carried out to
determined the antimicrobial activity of
Juglans regia (Leaves), exocarps (Derum)
and Prunus armeniaca (Leaves), against
enteric bacteria.
METHODS
Sample collection
Five hundred stool samples were collected
from infants and children (below ten years
of age) suffering from diarrhea admitted to
the Pediatric and Maternity Hospital in
Erbil City, from March to September 2007.
Isolation and Identification of bacteria:Identification was done on the basis of
morphology, cultural characteristics and

156

biochemical tests. Then confirmed by
using api20E system 4.
Preparation of crude extracts:Prunus armeniaca (leaves), Juglans regia
(leaves and exocarp) and Prosopis farcta
(pods) were used in present study, which
classified by Dr. Abdul-Hussein AlKhayat, College of Education, Salah AlDeen University. The medicinal plants
included in this study were washed with
tap water and then dried.
For the preparation of Methanol crude
extracts samples were prepared according
to 13.
Determination of MIC Of antibiotic
To study the effect of different
antimicrobials on all isolates of bacteria,
Mueller-Hinton agar were used as growth
media, after sterilization and cooling at
45°C, final concentration of antibiotics
was added to media and poured into sterile
Petri dishes. After solidification, the plates
were inoculated by streaking method with
bacterial isolates then incubated at 37°C
for 24 hours. The results were recorded
next day 18.
Determination of MIC and MBC values
The antibacterial activity of the extracts
was determined by evaluating the MIC
using the Micro Broth dilution method,
serial dilutions of the extract were
prepared (20mg/ml to 0.0195 mg/ml)
directly into nutrient broth in microtiter.
The wells were seed culture at final
inoculums of 1E6 bacteria/ ml. The
experiment was performed in triplicate.
The bacterial suspensions were used as
positive control and extracts in broth were
used as negative control. Then the plate
was covered with a sterile plate sealer.
Contents of each were mixed on plate
shaker at 300 rpm for 20 seconds and then
incubated at 37 °C for 24 hours. Microbial
growth was determined at 600nm using the
ELX800 universal microplate reader. The
results were recorded in the form of MIC
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defined as the minimum amount of the
extract that inhibit the growth of the
microorganisms.
While the least
concentration showing no visible growth
on agar subculture was considered as MBC
value 8.
Study the inhibitory effect of different
concentration of plant extraction:The extracts were dissolved in sterile
distilled water to a final concentration
50mg/ml. The disc diffusion method was
used to evaluate the antibacterial activity.
Mueller Hinton agar was prepared in the
plates as the media for the test
microorganisms. Sterile filter paper discs
were impregnated with 100 µl of each of
the extracts, placed on Mueller Hinton
agar plate inoculated w bacteria, then
incubated for 24 hr. at 37° C. Distilled
water served as negative control and
ciprofloxacin was used as standard to
confirm that all the microorganisms tested
were inhibited by the antibiotic. The
antibacterial activity was evaluated by
measured the zone of the inhibition against
the tested isolate 22.
RESULTS
The results showed 35(7%) E. coli. I,
8(1.6%) E. coli II, 17(3.4%) E. coli III,
22(4.4%) E. coli IV, 8 (1.6%) Shigella
dysenteriae,
16(3.2%)
Salmonella
arizonae, 12 (2.4%) Salmonella typhi and
6(1.2%) Vibrio cholera.
The susceptibilities of (124) isolates were
tested against (19) widely used
antimicrobials. The E. coli. I showed
resistance to chloramphenicol (95%),
ampicillin(90%), amoxicillin/ clavulanic
acid
(86%),
amoxicillin
(80%),
tetracycline (60%), streptomycin (56%),
trimethoprim-sulfamethoxazole
(50%),
erythromycin (44%), cephalexine (36%),
rifampicin (32%), cefixime (30%),
cefotaxime (30%), doxycyclin (26%),
gentamycin (20%), nitrofurantoin (9%) ,
nalidixic acid (9%) and tobramycin (8%) .
All isolates of bacteria were sensitive to
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ciprofloxacin and amikacin ( 100%) each
of them .
The E. coli. II showed resistance to
amoxicillin
(92%),
chloramphenicol
(90%), ampicillin (87%), amoxicillin/
clavulanic acid (85%), tetracycline (65%),
streptomycin
(50%),
trimethoprimsulfamethoxazole (45%) ,erythromycin
(40%),
cefixime (39%), cephalexine
(39%), rifampicin (30%), cefotaxime
(30%), doxycyclin (25%), gentamycin
(18%), tobramycin (10%) , nalidixic acid
(9.5%) and nitrofurantoin (8%) . All
isolates of bacteria were sensitive to
ciprofloxacin and amikacin (100%) each
of them.
The E. coli. III showed resistance to
amoxicillin/ clavulanic acid (90%),
ampicillin (89%) amoxicillin (88%),
chloramphenicol(80%),
tetracycline
(70%), streptomycin(52%), trimethoprimsulfamethoxazole (45%), erythromycin
(42%), cefixime (35%), cefotaxime (35%),
cephalexine (35%), rifampicin (29%),
doxycyclin (28%), gentamycin (18%),
nalidixic acid (10%) , tobramycin (8.5%)
and nitrofurantoin (8.5%). All isolates of
bacteria were sensitive to ciprofloxacin
and amikacin (100%) each of them.
The E. coli. IV showed resistance to
amoxicillin/ clavulanic acid (89%),
ampicillin(89%), chloramphenicol (85%),
amoxicillin (81%), tetracycline (66%),
streptomycin
(55%),
trimethoprimsulfamethoxazole (55%), erythromycin
(43%), cefixime (34%), cefotaxime (33%),
rifampicin (30%), cephalexine (30%),
doxycyclin (22%), gentamycin (22%),
nitrofurantoin (9.8%), nalidixic acid(9.5%)
and tobramycin (8%). All isolates of
bacteria were sensitive to ciprofloxacin
and amikacin (100%) each of them.
(Figure 1 a).
The
Salmonella
arizonae
showed
resistance to streptomycin (100%),
nalidixic acid
(100%), erythromycin
(100%), cephalexine (100%), amoxicillin
(90%), amoxicillin/ clavulanic acid
(80%), tetracycline (80%), gentamycin
(80%), ampicillin (70%), cefixime (70%),
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tobramycin (70%), rifampicin (50%),
trimethoprim-sulfamethoxazole
(30%),
amikacin (20%), cefotaxime (20%). All
isolates of bacteria were sensitive (100%)
to
ciprofloxacin,
nitrofurantoin,
doxycyclin , and chloramphenicol .
The Salmonella typhi showed resistance to
amoxicillin (100%), erythromycin (100%),
cephalexine (100%), nalidixic acid
(100%),
tobramycin
(80%),
100
90
80
70
60
50
40
30
20

86
90
30
36
95
0
26
44
33
20
9
9
32
56
60
50
8

85
92
39
30
90
0
25
40
39
18
9.5
8
30
50
65
45
10

90
88
35
35
80
0
28
42
35
18
10
8.5
29
52
70
45
8.5

chloramphenicol (80%), ampicillin(80%),
streptomycin
(80%),
amoxicillin/
clavulanic acid (75%), rifampicin(70%),
tetracycline
(70%),
trimethoprimsulfamethoxazole (70%), gentamycin
(60%), cefixime (30%), amikacin (25%),
cefotaxime (20%) and doxycyclin (5%).
All isolates of bacteria were sensitive
(100%)
to
ciprofloxacin
and
nitrofurantoin, (Figure 1 b).
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Figure 1a. Percentage of susceptibility pattern of E. coli in standard antibigram
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S. arizonae
s. typhi
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Figure 1b. Percentage of susceptibility pattern of Salmonella spp. in standard antibigram.
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Figure 1C. Percentage of susceptibility pattern of Shigella and Vibrio in standard antibigra
**Amoxicillin/clavulanic acid(AMC), Amoxicillin(AM), Ampicillin(A), Cefixime(Cex),
Erythromycin(E),
Nitrofurantoin(N), Rifampicin(R), Streptomycin (Sm) , Tetracycline (T), Trimethoprim–Sulfamethoxazole (S)
(T), Tobramycin (T), Nalidixic acid (Nal), Doxycyclin (Do), Gentamycin(CN), Cefotaxime (Cef ), Cephalexine
(CL), Chloramphenicol (C), Amikacin (Ak) and Ciprofloxacin(Cip).

The
Shigella
dysenteriae
showed
resistance to amoxicillin/ clavulanic acid
(100%), amoxicillin (100%), ampicillin
(100%), streptomycin (100%), amikacin
(90%), tetracycline (80%), gentamycin
(80%), tobramycin (70%), cefixime (50%),
erythromycin (50%), rifampicin (50%) and
trimethoprim-sulfamethoxazole (30%). All
isolates of bacteria were sensitive (100%)
to
ciprofloxacin,
nalidixic
acid,
cefotaxime, cephalexine, doxycyclin,
nitrofurantoin and chloramphenicol
The Vibrio cholerae showed resistance to
amoxicillin/ clavulanic acid (100%),
amoxicillin (100%), ampicillin (100%),
rifampicin (100%), cephalexine (100%),
tobramycin
(100%),
trimethoprimsulfamethoxazole (86%), erythromycin
(50%), cefixime (40%), streptomycin
(30%) and tetracycline (5%). All isolates
of bacteria were sensitive (100%) to
ciprofloxacin, nalidixic acid, amikacin,
gentamycin,
cefotaxime,
doxycyclin,
nitrofurantoin
and
chloramphenicol
(Figure 1 c). Antibacterial activity of plant

extracts against isolates showed that crude
Methanolic extract of J. regia leaves no
effect against E.coli polyvalent II, Shigella
desenterae, S. arizonae, S. typhi and V.
cholerae. But more active against E. coli
polyvalent I, III, IV result in inhibition
zones of 1 mm -15mm, 1mm -9mm and
5mm -9mm respectively (Table 1).
Methanolic extract of J. regia exocarps
against bacterial strains of E. coli I, II, III,
IV produced inhibition zones 5mm-15mm,
10mm -13mm, 10mm-15mm and 9mm -15
mm, respectively. While against Sh.
desenterae 7 mm, S. arizona 3mm-8 mm,
S. typhi 2mm-6 mm and V. cholera 6mm30 mm (Table 2).
The result of antibacterial activity of
Methanolic extract of P. armeniaca leaves
against
E. coli
I, II, III, IV, Sh.
desenterae, S. arizonae, S. typhi and V.
cholera revealed that the inhibition zones
5mm-20mm, 5mm-25mm, 10mm-20mm ,
5mm-10mm, 6mm-15mm, 6mm-9mm,
7mm-15mm
and
0.5mm-0.9mm
respectively (Table 3).
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E.coli polyvalent I

Concentration
(mg/ml)

Diameter of zone inhibition (mm)
0
0
0
0
9
1
0
0
0
0
8
9
0
0
0
0
7
5
0
0
0
0
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
15
14
14
15
15
15
* Inhibition zone (in mm)
C: control antibiotic

E.coli polyvalent II

E.coli polyvalent III

E.coli polyvalent IV

Shigella desenterae

Salmonella Arizona

Salmonella typhi

Vibrio cholerae

Table 1. Antibacterial activity of Methanol extraction of Juglans regia leaves at different concentration
against bacteria

No.

0
0
0
0
0
0
0
0
0
0
15

15
1
9
8
6
0
0
0
0
0
15

20.0000
10.0000
5.0000
2.5000
1.2500
0.6250
0.1563
0.0781
0.0391
0.0195
Ciprofloxacin

1
2
3
4
5
6
7
8
9
10
C

The results of antibacterial activity of
Methanolic extract of P. farcta against
E. coli I, II, III, IV and Sh. desenterae ,
revealed that the inhibition zones 5mm15mm, 10mm-30mm, 5mm-8mm, 5mm6mm and 5mm-8mm respectively. There
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13
10
10
0
0
0
0
0
0
0
15

15
10
9
7
5
0
0
0
0
0
15

Concentration
(mg/ml)

E.coli polyvalent
I

Diameter of zone inhibition (mm)
30
6
8
7
15
15
25
2
3
0
10
10
20
0
0
0
9
0
10
0
0
0
0
0
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
15
14
14
15
15
15
* Inhibition zone (in mm)
C: control antibiotic

E.coli polyvalent II

E.coli polyvalent
III

E.coli polyvalent
IV

Shigella
desenterae

Salmonella
Arizona

Salmonella typhi

Vibrio cholerae

Table 2. Antibacterial activity of Methanol extraction of Juglans regia exocarps at different
concentration against bacteria

20.0000
10.0000
5.0000
2.5000
1.2500
0.6250
0.1563
0.0781
0.0391
0.0195
Ciprofloxacin

No.

1
2
3
4
5
6
7
8
9
10
C

were no effects of this extraction against S.
arizonae, S. typhi and V. cholera (Table 4).
All inhibition zones were compared with
ciprofloxacin as a control, where the
sensitive strains displayed an inhibition
zone more than 21mm, intermediate
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resistance, 16mm-20mm and the resistant

strains less than 15 mm in diameter.

E.coli polyvalent I

Concentration (mg/ml)

15
7
0
0
0

9
6
0
0
0

15
10
8
6
0

10
5
0
0
0

20
15
10
0
0

25
20
18
15
10

20
18
16
11
5

20.0000
10.0000
5.0000
2.5000
1.2500

1
2
3
4
5

0

0

0

0

0

0

5

0

0.6250

6

0
0
0
0
14

0
0
0
0
15

0
0
0
0
15

0
0
0
0
15

0
0
0
0
15

0
0
0
0
15

0.1563
0.0781
0.0391
0.0195
Ciprofloxacin

7
8
9
10
C

Shigella desenterae

Salmonella typhi

Vibrio cholerae

E.coli polyvalent III

0.9
0.5
0
0
0

E.coli polyvalent IV

No.

Salmonella Arizona

E.coli polyvalent II

Table 3. Antibacterial activity of Methanol extraction of Prunus armeniaca leaves at different
concentration against bacteria

Diameter of zone inhibition (mm)

0
0
0
0
0
0
0
0
15
14
* Inhibition zone (in mm)
C: control antibiotic

E. coli polyvalent II

E. coli polyvalent I

Concentration (mg/ml)

E. coli polyvalent III

E. coli polyvalent IV

Shigella desenterae

Vibrio cholerae

Salmonella typhi

Salmonella Arizona

Table 4. Antibacterial activity of Methanol extraction of Prosopis farcta at different concentration
against bacteria

No.

30

15

20.0000

1

Diameter of zone inhibition (mm)
0

0

0

8

6

8

0

0

0

6

5

5

25

8

10.0000

2

0

0

0

5

0

0

13

5

5.0000

3

0

0

0

0

0

0

11

0

2.5000

4

0

0

0

0

0

0

10

0

1.2500

5

0

0

0

0

0

0

0

0

0.6250

6

0

0

0

0

0

0

0

0

0.1563

7

0

0

0

0

0

0

0

0

0.0781

8

0

0

0

0

0

0

0

0

0.0391

9

0
0
0
0
0
15
14
14
15
15
* Inhibition zone (in mm) C: control antibiotic

0
15

0
15

0
15

0.0195
Ciprofloxacin

10
C
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0.015**
0.020*
0.021
0.011
0.102
0.221
0.322
0.366
0.451
0.411
0.574

0.004
0.005**
0.141*
0.185
0.221
0.275
0.341
0.451
0.495
0.514
0.557

0.154**
0.189*
0.221
0.344
0.387
0.462
0.487
0.520
0.571
0.582
0.601

0.030**
0.140*
0.231
0.268
0.310
0.375
0.421
0.475
0.514
0.520
0.589

Concentration
(mg/ml)

E.coli polyvalent III

0.122
0.154**
0.233*
0.278
0.344
0.450
0.487
0.465
0.501
0.521
0.578

E.coli polyvalent I

E.coli polyvalent IV

0.101
0.241**
0.235*
0.354
0.410
0.456
0.510
0.522
0.433
0.520
0.586

E.coli polyvalent II

Shigella desenterae

0.144
0.124
0.189**
0.210**
0.201*
0.255*
0.255
0.247
0.298
0.311
0.341
0.356
0.365
0.378
0.388
0.401
0.401
0.421
0.489
0.520
0.501
0.566
*MIC ** MBC

Salmonella Arizona

Salmonella
typhi

Vibrio cholerae

Table 5. Determination of MIC and MBC values of methanol extraction of Juglans regia leaves against
different bacteria.

20.0000
10.0000
5.0000
2.5000
1.2500
0.6250
0.1563
0.0781
0.0391
0.0195
Control

Salmonella Arizona

Shigella desenterae

E. coli polyvalent IV

E. coli polyvalent III

0.001
0.015**

0.022**
0.015*

0.010*
0.120

0.014
0.015**

0.012**
0.011*

0.010
0.010**

0.001
0.001

20.0000
10.0000

0.002**
0.012

0.014*
0.178

0.145
0.185

0.175
0.204

0.010*
0.145

0.102
0.175

0.011*
0.104

5.0000
2.5000

0.010*
0.174
0.186
0.254

0.159
0.159
0.201
0.254

0.245
0.286
0.305
0.386

0.268
0.321
0.387
0.402

0.175
0.205
0.287
0.387

0.254
0.310
0.388
0.402

0.175
0.254
0.296
0.304

0.002
0.020
**
0.021*
0.102
0.178
0.254

1.2500
0.6250
0.1563
0.0781

0.301
0.366
0.399
0.366
0.602
0.425
* MIC ** MBC

0.401
0.421
0.522

0.462
0.501
0.633

0.399
0.402
0.520

0.475
0.499
0.601

0.386
0.425
0.522

0.266
0.347
0.586

0.0391
0.0195
Control

The MIC of the methanol extracts of
Juglans regia leave ranging between
2.5000 mg/ml - 20.0000 mg / ml and the
MBC was 5.0000 mg/ml - 20.0000mg/ ml
(Table 5). The MIC of the Juglans regia
exocarpes extract found to be 1.2500 mg /
ml - 20.0000 mg/ ml and the MBC was
2.5000 mg / ml -20.0000 mg/ ml (Table 6).
162

E. coli polyvalent I

Salmonella typhi

0.001
0.002

E. coli polyvalent II

Vibrio cholerae

Concentration (mg/ml)

Table 6. Determination of MIC and MBC values of methanol extraction of Juglans regia exocarpes
against different bacteria.

The MIC of Prunus armeniaca extract
was between 1.25000 mg / ml - 10.0000
mg/ ml and the MBC was 2.5000 mg / ml 20.0000 mg/ ml (Table 7). In addition, the
MIC of the methanol extracts of Prosopis
farcta was between 1.2500 mg / ml 20.0000 mg / ml and the MBC was 2.5000
mg / ml -20.0000 mg/ ml (Table 8)
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E. coli polyvalent
III

E. coli polyvalent
II

0.001
0.002
0.001**
0.024*
0.154
0.254
0.278
0.341
0.301
0.421
0.541

0.001**
0.021*
0.122
0.154
0.254
0.268
0.312
0.401
0.456
0.574
0.962

0.002
0.010**
0.015*
0.154
0.185
0.254
0.301
0.356
0.421
0.486
0.501

0.005
0.004
0.001
0.020**
0.015*
0.020
0.175
0.301
0.342
0.425
0.489

0.004
0.002
0.002**
0.022
0.020*
0.123
0.175
0.254
0.354
0.421
0.541

Concentration
(mg/ml)

E. coli polyvalent
IV

0.031**
0.030*
0.174
0.245
0.286
0.354
0.362
0.425
0.451
0.511
0.582

E. coli polyvalent
I

Shigella
desenterae

0.010**
0.001**
0.015*
0.007*
0.122
0.201
0.210
0.245
0.254
0.310
0.354
0.386
0.412
0.423
0.521
0.456
0.555
0.478
0.601
0.498
0.675
0.591
* MIC ** MBC

Salmonella
Arizona

Vibrio cholerae

Salmonella typhi

Table 7. Determination of MIC and MBC values of methanol extraction of Prunus aremeniaca leaves
against different bacteria.

20.0000
10.0000
5.0000
2.5000
1.2500
0.6250
0.1563
0.0781
0.0391
0.0195
Control

Salmonella
Arizona

Shigella
desenterae

E. coli polyvalent
IV

E. coli polyvalent
III

E. coli polyvalent
II

E. coli polyvalent
I

Concentration
(mg/ml)

0.211
0.341
0.389
0.390
0.451
0.521
0.522
0.532
0.544
0.581
0.581
*MIC
** MBC

Salmonella typhi

Vibrio cholerae

Table 8. Determination of MIC and MBC values of methanol extraction of Propspis farcta against
different bacteria.

0.120
0.154
0.186
0.210
0.254
0.288
0.310
0.389
0.451
0.480
0.560

0.004*
0.145
0.240
0.298
0.344
0.397
0.414
0.452
0.472
0.498
0.560

0.012
0.015**
0.025*
0.140
0.139
0.254
0.286
0.354
0.421
0.475
0.501

0.010*
0.140
0.140
0.254
0.366
0.388
0.452
0.562
0.565
0.564
0.584

0.023**
0.022*
0.231
0.255
0.366
0.421
0.489
0.499
0.502
0.515
0.560

0.012
0.010
0.010
0.015**
0.024*
0.120
0.222
0.362
0.487
0.498
0.560

0.010**
0.021*
0.104
0.186
0.254
0.269
0.351
0.398
0.452
0.486
0.501

20.0000
10.0000
5.0000
2.5000
1.2500
0.6250
0.1563
0.0781
0.0391
0.0195
Control

DISCUSSION
In this study, bacterial pathogen were
found in (24.8%) out of the all the
samples, 35(7%) E.coli. I, 8(1.6%) E. coli
II, 17(3.4%) E. coli III, 22(4.4%) E. coli
IV,
8(1.6%)
Shigella
dysenteriae,
16(3.2%) Salmonella arizonae, 12(2.4%)
Salmonella typhi and 6 (1.2%) Vibrio
cholera. These results were agree with
Brad et al. 6 who found pathogenic E. coli
and Salmonella spp. were (1.81%) each of

them. These results were agree with the
result of Behiry et al5 who found that
pathogenic E. coli was the most common
isolate group.
Most biotype of E. coli were highly
resistant
to
amoxicillin
(80-90%),
amoxicillin / clavulanic acid (85-90%) and
ampicillin (81-92%). All isolates of
biotype E. coli were sensitive to
cephalexine and ciprofloxacin this is
similar to which was obtained by EstradaGarcia et al11, who found all isolates
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susceptible
to
ciprofloxacin
and
cefotaxime. However, ciprofloxacin and
other quinolones are not approved for
children because of the risk of damage to
immature joints and most parental third
generation cephalosporins (cefotaxime) are
administered only in a hospital setting.
Shigella spp. seems to be resistance to
ampcilline, amoxicillin and rifampicine
There are similar results to those who
detected by Al-Shuwalli 1 .Shigella spp.
was found to be highly sensitive to
ciprofloxacin,
nalidixic
acid
and
cefotaxime Hawezy 14 .
All Salmonella spp. were sensitive to
aminoglycosides, Beta lactam, qiunolones,
co- trimoxazole group and azithromycin 29.
The resistance of V. cholera to
trimethoprim-sulfamethoxazole
and
erythromycin were (86%) and (50%)
respectively, Similar results were recorded
by Keramat et al15 where there was a
(98%) and (62%) resistance for
trimethoprimsulfamethoxazole
and
erythromycin respectively .V. cholera was
also found to be susceptible to
cephalexine, nalidixic acid, gentamycin
and fluroquinolones 2 this is already agrees
with our results. Several resistance
mechanisms such as plasmid encoded
resistance, mutation in the quinolones
resistance determine regions, intergrons
and efflux pumps are responsible for this
resistance 12 ..
The methanolic extracts of Juglans regia
leave showed inhibitory effects 1mm-15
mm, where, the zone of inhibition was
observed against E. coli I 15mm.
The inhibition zones effect of methanolic
extracts of Juglans regia exocarpes against
all E. coli strains were in range 5mm-15
mm. While against Shigella dysentery, S.
arizonae, S. typhi and V. cholera were 7
mm, 3mm-8 mm, 2mm-6 mm and 6mm-30
mm, respectively. The MIC of the
methanol extracts of Juglans regia
exocarpes was 1.2500 mg/ ml - 20.0000
mg/ ml and the MBC was 2.5000 mg/ ml 20.0000 mg/ ml. This result competitive
with Sharafati –Chaleshtori et al. 27 who
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show
the
minimum
inhibitory
concentrations (MIC) for extract of
Juglans regia ranged between 15.6 mg/ ml
and 187.5 mg/ml and minimum
bactericidal concentrations (MBC) ranged
between 31.25 mg/ ml and 250 mg /ml.
These results may be due to the absence of
tannin compound in alcoholic extracts of
Juglans regia leaves. Astringent tannins are
important ingredients of walnut leaves and
these tannins cross-link with the skin cells
enabling them to be resistant to allergies
and diseases caused by microorganisms. It
is also used to help control diarrhea and
menorrhagia. In addition, walnut contains
quinones, oils, phenolic acids which have
antioxidant, anticarcinogen, antibacterial
and antiviral activities 21,31.
The inhibition zones effect of methanol
extracts of Prunus armeniaca against E.
coli I, E. coli II, E. coli III, E.coli IV ,
Shigella dysentery, S. arizonae , S . typhi
and V. cholera were 5mm-20mm, 5mm-25
mm, 10mm-20mm, 5mm-10mm, 6mm15mm, 6mm-9mm, 7mm-15mm and
0.5mm-0.9mm respectively. The MIC of
the methanol extracts of Prunus armeniaca
was between 1.25000 mg/ ml - 10.0000
mg/ ml and the MBC was 2.5000 mg/ ml 20.0000 mg/ ml. This result is comparable
to that of Rashid 25 who reported that the
MIC values of Gram-positive bacteria
were 31.25 mg/ ml -250 mg/ml and 125
mg/ ml -250 mg/ml for Gram-negative
bacteria except Enter pathogen E. coli
which had an MIC value of 500 mg/ml.
Different parts of the plant are used for the
treatment of many ailments, mainly against
diseases of bacterial and fungal origins. In
the Yunani system of medicine, it is used
as an antidiarrheatic, emetic and
anthelmintic in lever diseases, piles,
earache and deafness, lung diseases and
abscesses 25.
In addition, The effect of
methanol
extracts of Prosopis farcta against E. coli
I, E. coli II, E. coli III, E.coli IV and
Shigella dysentery and S. arizonae were
5mm-15mm, 10mm-30mm, 5mm-8mm,
5mm-6mm and 5mm-8mm respectively.

Duhok Medical Journal

There are no effects of the extraction
against S. arizonae, S. typhi and V.
cholera. The MIC of the methanol extracts
of Prosopis farcta was between 1.2500
mg/ ml - 20.0000 mg / ml and the MBC
was 2.5000 mg/ ml-20.0000 mg/ ml. This
result is comparable to that of Mahasneh
et al. 17 who reported that the inhibition
zone of E. coli was between (7-12) mm.
Darwish 9 reported the MIC and MBC
values of extracts of Prosopis farcta
against S. flexneri was 100 mg/ml.
Mahasneh et al. 17 reported petroleum ,
ether, methanol, Hexane, butanol and
aqueous crude extracts of the whole aerial
parts of Prosopis farcta and others
exhibited variable degrees of antimicrobial
activity against E. coli , Streptococcus
spp. and Acinetobacter spp. bacterial and
two fungal species compared with that
exerted by antibiotics.
CONCLUSIONS
The isolated revealed high resistance to
most widely used antibiotic, the extraction
of the medical plant showed high potential
an antibacterial agent.
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ABSTRACT
Background: Micronucleus is a cytoplasmic fragment of DNA reported as a biomarker of cancer. It is a
cytoplasmic chromatin mass formed in the basal cells layer of the epithelium. These fragments can form their
own membrane. The aims of the study was to detect the micronuclei expression in the oral epithelial cells in
cytopathological smears of the non-smokers’ and the smokers’ males, correlate the micronuclei expression in
the oral epithelial cells with the oral health status variables, and evaluate the efficacy of the micronuclei assay to
detect the subjects at high risk of oral mutations.
Methods: This study was conducted on 75 males of (35- 40) years of age divided into 25 heavy smokers, 25
light smokers, and 25 non-smokers. A cytobrush was used to obtain the smears. The oral health status was
evaluated by using the plaque, gingival, calculus indices in addition to the amalgam and composite restorations.
Results: There was a statistically significant difference in the micronuclei expression among the three groups.
There was a strong correlation between the oral health status variables and the micronuclei expression in the
non- smokers' group, for the Plaque index with (P-value =0.0005) and for the calculus index (P-value = 0.04).
The smokers' group had a strong correlation with the amalgam restorations with (P-value =0.0005).
Conclusion: The micronucleus assay detected by Pap stain is a useful biomarker to detect the people at high
risk of oral mutations due to the harmful effect of the smoking, the calculus and plaque indices, in addition to
the amalgam restorations.

Duhok Med J 2012;6 Suppl 3:170-177.
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he oral epithelial cells represent the
preferred target site for the early
genotoxic events induced by different
types of agents entering the oral cavity 1.
The smoking is a complex mixture of
different type substances that are with a
genotoxic and a carcinogenic effect on the
oral epithelial cells. These substances lead
to the DNA damage and the nuclear
anomalies formation. One of these a
nuclear anomaly is the micronuclei
formation 2.
Micronucleus is a cytoplasmic fragment of
DNA reported as a biomarker of
mutagenesis. It is a cytoplasmic chromatin
masses that can form its own membrane.
The micronuclei are formed in the basal
cells layer. The micronucleus assay is used
to detect the subjects at high risk of
malignant transformations in their oral

T

epithelial cells 3. It has been extensively
used to evaluate the extent of
chromosomal damage in the human
population exposed to the genotoxic agents
in various occupational settings, in the
environment, or as a consequence of the
life style 4.
The micronuclei test is gaining an
increased attention among researchers and
laboratories in the field of environmental
mutagenesis, and a number of published
studies based on this biomarker are
increasing rapidly 5.
Oral cytopathology is a simple technique
that is non-aggressive, relatively painless,
and readily accepted by the patient. It is
used to obtain cells from the oral
epithelium. It is the art and science of
interpretation of the cells obtained from
the oral cavity. The oral epithelial cells
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may be detached naturally or artificially as
in scrubbing and the cytobrush sampling 6.
In the current study, micronuclei assay was
sought to be used for the first time on Iraqi
sample to evaluate its validity as a
biomarker for the early detection of the
oral epithelial cells with mutation in
relation to the effect of the smoking as a
very popular habit, on the oral epithelial
cells from different keratinized and nonkeratinized oral sites. The smoking is a
complex mixture of different types of
substances that have a mutagenic and
carcinogenic effect on the oral epithelial
cells. The smoking effect on the oral
epithelial cells was evaluated in relation to
the different oral health status variables.
The oral health status variables include the
plaque, gingival, calculus indices and the
amalgam and the composite restorations.
METHODS
Seventy five males’ volunteers aged
(35-40) year attending to the oral diagnosis
department/collage of dentistry/Baghdad
University, the maxillofacial clinic in Al
Hussein hospital, and specialized center
for Dentistry in Karbala. The oral
examination includes the determination of
the types of restorations in each tooth by
the application of the FS fraction of the
DMFS index. Oral health status for each
patient was assessed by using plaque,
gingival and calculus index.
Oral smear should be obtained from
normal
mucosa
by
using
the
cytopathological brush. The oral sites
include: - buccal mucosa, hard palate,
gingiva and floor of mouth. The smears
were transferred and spread onto the
labeled, clean, dry glass slide. Each slide
was labeled with the patient's name ,the
site from which the sample obtained and
the type of stain .For Pap stain method ,
the slides were fixed at once by 95%
ethanol for 20 minutes, whereas, they were
air dried for Giemsa stain method. Each
oral site has two slides, the first one was
stained by Pap stain and the second by
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Giemsa stain. Each patient has 8 slides and
1000 oral epithelial cells examined by the
light microscope.
RESULTS
All the subjects of the study sample
were with a positive expression of the
micronuclei in different numbers (Tables
1,2, and 3) (Figures1,2,3, and 4). There
was a statistically significant difference in
the micronuclei expression between the
non-smokers and the light smokers, where
(P= 0.031) in the floor of mouth stained by
Pap stain. There was a statistically
significant difference in the micronuclei
expression between the non- smokers and
the heavy smokers where (P = 0.0005) in
both the floor of mouth and the gingiva, (P
= 0.002) in the buccal mucosa, and (P=
0.004) in the palate stained by Pap stain.
For the slides stained by Giemsa stain,
floor of mouth, gingiva, and the buccal
mucosa (P = 0.001), while palate was a
non-significant difference (P=0.685).
There was a statistically significant
difference between the light smokers and
the heavy smokers where (P = 0.0005) for
all the oral sites stained by Pap stain, and
floor of mouth stained by Giemsa stain
only showed a highly significant
difference (P=0.0005). Both gingiva and
palate were with a (P=0.521), while buccal
mucosa was (P = 0.59) for the slides
stained by Giemsa stain for the
micronuclei expression (Table4). There
was a strong correlation between the oral
health status variables and the micronuclei
expression in the non- smokers' group, for
the Plaque index with (P =0.0005) and for
the calculus index (P = 0.04). Regarding
the smokers' group, they had a strong
correlation with the amalgam restorations
with (P =0.0005). According to the
multiple linear regression model indicated
that the non-smokers' group was with (P
=0.007) for the calculus index, while in the
smokers' group (P = 0.006) for the
amalgam restorations
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Table 1.Comparison of demographic characteristic between induction group and conservative group.
No.
1
2
3
4

Variables

Induction
N =60

Conservative N=60

P. value

Age (years)*
Primi gravid
Multigravida
Previous post term

29.72±4.3
29 (48. 33%)
31 (51. 66%)
10 (16%)

26.95±5.4
26 (43.33%)
34 (56.66%)
16 (26%)

0.482
0.120
0.05
0.000

* results are expressed as mean ±standard deviation P value of less than 0.05 is of statistical significance
Table 2 .Comparison of oxytocin augmentation between induction group and conservative group.
No

Maternal outcomes

1

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

2
A
B
3

4
* P value of less than 0.05 is of statistical significance

Induction
No. and %
60 (100%)
25 (41.66)
35 (58.33)

Conservative
No. and %
60 (100%)
34 (56.7)
26 (43.3)

50 (83.33)
10 (16.66)

28 (46.66)
32 (53.33)

0.00
0.00

54 (90)
6 (10)
2 (3.33)

35 (58.33)
25 (41.66)
3 (5)

0.00
0.00
0.64

P. value
0.103
0.103

Table 3. Comparison of indication of cesarean between induction and conservative groups.

No.

Parameter

Induction
No. and %
60 (100%)

Conservative
No. and %
60 (100%)

P. value

1

Failure of progress of labor

5(8.3%)

7(11.6%)

0.062

2

Fetal distress

2(3.6%)

23(38.3%)

0.000

3

Prolonged second stage of labor

3(5%)

2(3.6%)

0.114

*P value of less than 0.05 is of statistical significance
Table 4. Comparison of fetal outcomes between induction group and conservative group.
No.
1

2
3
4
5
6

Parameter

Conservative
No. and %
60 (100%)

P. value

Meconium stain liquor
Thin meconium
Thick meconium
Apgar score
<7 at 5 minutes
Admition in to NCU
Weight
Emergency c/s for fetal distress
Sex of infant
Female
Male

* P value of less than 0.05 is of statistical significance
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Induction
No. and %
60 (100%)
10 (16.6)
2 (3.33)

18 (30)
12 (20)

0.000

3 (5)
2 (3.33)
3.6±0.44
2 (3.3)

10 (16.7)
16 (26)
3.6±0.36
23 (38.33)

0.015
0.000
0.438
0.000

26 (43.33)
34 (56.66)

34 (56.66)
26 (43.33)

0.144
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Figure1: An oral epithelial cell with micronucleus stained by Pap stain at X100 oil emersion.

Figure 2: An oral epithelial cell with micronucleus stained by Giemsa stain at X100 oil emersion.

Figure3: An oral epithelial cell with micronucleus stained by Pap stain at X40.

Figure4: An oral epithelial cell with micronucleus stained by Giemsa stain at X40
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DISCUSSION
The study results revealed that, there was a
micronuclei expression in all the smears
taken from the examined males, but in
different proportions. The mean of the
micronuclei expression in the nonsmokers' group was (2.36) micronucleus in
each 1000 oral epithelial cells. This was
consistent with the baseline of the
micronuclei expression in the healthy
subjects which was (0.5-2.5) micronucleus
per 1000 oral epithelial cells according to
the results of1 who studied the micronuclei
expression in the oral epithelial cells from
patients with cancer, pre-cancerous
lesions, and healthy controls. They found
an 11 fold increase in the micronuclei
expression in the patients with cancerous
oral lesions (p-value = 0.001) and (10.38)
fold increase in the micronuclei expression
in the patients with pre-cancerous oral
lesions (p-value =0.002). The current study
was also related to the oral health status
variables and their effect on the oral
epithelial cells in relation to the smoking
by the micronuclei expression. In the nonsmokers' group, there was a strong relation
of the plaque index and the calculus index
with the increase in the micronuclei
expression in the oral epithelial cells since
the dental plaque and calculus represent
sites for the oral bacteria which produce
the chronic bacterial infection, the chronic
infection is usually lead to the chronic
inflammatory process that is often
associated with the human carcinogenesis
and the formation of clastogenic and
anuploid genetic damage in the oral
epithelial cells 8. So these indices have a
prominent effect on the oral epithelial cells
by increasing the rate of micronuclei. The
micronuclei expression in the non-smokers
resulted from the effect of the plaque and
calculus indices in addition to the effect of
the environmental pollutants and the
passive smoking or the spicy and hot food.
In the heavy smokers' group and
according to the results statistically
analyzed especially on the buccal mucosa,
174

there was a strong effect of the amalgam
restorations in relation to the smoking on
the micronuclei expression in the oral
epithelial cells which could be attributed to
that the heavy smoking will inhibit the
growth of the oral bacteria and enhance the
growth of tar resistant bacteria on the oral
epithelial cells that have a carcinogenic
effect by increase the micronuclei
expression. Additional to the path of the
poisonous effect of smoking on the buccal
mucosa, the unfavorable effect of the
amalgam restorations on the oral epithelial
cells due to the direct contact of the
amalgam restorations on the oral epithelial
cells and the metallic ions released from
these
restorations.
The
biological
interaction of the restorations with the oral
epithelial cells is related to the toxic and
allergic reactions and the increase in the
bacterial adherence which can lead to the
inflammatory effects 9.
CONCLUSION
The micronucleus assay detected by Pap
stain is a useful biomarker to detect the
people at high risk of oral mutations due to
the harmful effect of the smoking, the
calculus and plaque indices, in addition to
the amalgam restorations.
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