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PREFACE

Health science is a multidisciplinary field that explores knowledge,
experience in education, and the health status of individuals and their
families. I believe that everyone working in health-related fields should
have basic epidemiological knowledge. Developing knowledge and skills
in the field of health and updating the information is extremely important
in terms of public health. Scientific congresses and symposiums are
important organizations where scientific information is shared and
refreshed.
If the results of the scientific studies cannot be submitted to the relevant
scientific institutions, all studies will not reach the target. In short, the
scientific community will not be sufficiently aware of the scientific studies
and their results. On the other hand, the deficiencies cannot be discussed
because the kinds of deficiencies in the studies cannot be determined.
As it is known, the production of knowledge expands, grows and
develops as a result of the sharing of the works of the researchers with the
public. The knowledge produced after a certain accumulation begins to
give secondary products that provide economic, technological and social
benefits.
At this stage, the important role of books and journals published in
national or international fields is emerging. Scientific books are an
important tool for sharing the results of researches with the public. Papers
presented at scientific meetings such as congresses and symposiums do not
always find the opportunity to reach a wide range of readers as well as
academic journals. It is important that the studies presented in scientific
meetings such as congresses and symposiums can reach a wider audience.
For this reason, it is of utmost importance to publish the studies as scientific
books in order to present the results of scientific meetings to the people at
the desired levels.
This book covers health sciences including original studies in the fields
of Dental, Medicine, Veterinary and Physical Education. I believe that this
book is quite useful book where scientists can find examples of scientific
studies from their fields.
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DENTISTRY STUDIES

WHITE SPOT LESSIONS IN ORTHODONTICS
Ufuk OK*
1. Introduction
Orthodontic treatments provides aesthetic and functional aspects of
the individual benefit to complications that may occur as a result of the
treatment together and taking precautions is extremely important. Fixed
orthodontic apparatus are generally low prevalence of oral hygiene, tooth
decay on surfaces that indicates difficulties. As a result, orthodontic
bracket under the increased bandwidth of around and can consist of a
cariogenic structure. Some clinical studies have shown an increased
incidence of initial caries lesions on facial and lingual surfaces during
treatment with fixed orthodontic appliances (Ogaard, 1989b). Both
anterior and posterior lesions of the facial surfaces of the formation of the
teeth orthodontic treatment shows the effect of a non-aesthetic side.
2. Formation of White Spot Lesions
Tooth decay, dental hard tissues demineralization and remineralization
pre-filter arises from the imbalance between the events. Demineralization
is caused by organic acids released by bacteria in the dental plaque
(Gorelick, Geiger, & Gwinnett, 1982). This is the first evidence of white
spot lesions of demineralization.
The white spot lesion is considered to be the precursor of enamel
caries (Ogaard & Ten Bosch, 1994). Lesion area, surrounding s enamel
tissue slightly softer. Start the enamel caries lesions are superficial and
deep layers of white appearance, the loss of an optical phenomenon
caused by the mineral. The tooth surface maintains continuity when the
lesion is at this stage, but cavitation may occur in the case of strong
probing. When the lesion progresses, aesthetics are adversely affected
and patient complaints are increasing (Lovrov, Hertrich, & Hirschfelder,
2007).
2.1. Risk factors Of White Lesion
White lesion is a result of a decrease in the mineral density of the
tooth
can be defined as decalcification zones. In cases where the
intracellular pH decreases, microorganisms are also affected by the
*
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reduction of Calcium and Phosphate minerals in the tooth structure.
Major risk factors for the formation of white lesions are as follows;
2.1.1. Dental Erosion
Pindborg (1970) describes dental erosion as a mineral loss in the
superficial structures of tooth hard tissues due to the chemical effects that
bacteria do not cause. These chemical agents can be internal and external.
External factors; citrus fruits often consumed for nutritional purposes,
acidic beverages (sports drinks, fruit juices, carbonated beverages, white
wine, etc.) and vitamin C tablets. Intrinsic factors are chronic and
recurrent vomiting reflexes as seen in anorexia, blumea or upper
gastrointestinal diseases (such as reflux).
In such cases, the teeth are exposed to the action of hydrochloric acid
from the stomach. Intraoral pH value decreases to 1-2. In such an acidic
environment, hydroxyapatite and fluorapatite of the hard tooth structure
can be readily dissolved (Summitt JB, 2006).
2.1.2. Pregnancy
Hormonal changes during pregnancy reduce the buffering capacity of
saliva. At the same time, the low acidic pH of the stomach with morning
sickness and vomiting lead to reflux, especially in the 2nd and 3rd
months.
Also in the last period of pregnancy and postpartum lactation, the
number of bacteria in the mouth is increasing. Many pregnant women are
at risk of demineralisation during pregnancy due to a decrease in
buffering capacity of saliva, recurrent acid attacks and an increase in the
number of cryogenic bacteria (Ogaard, 1989a).
2.1.3. Xerostomia (dry mouth)
Xerostomy is the name given to dry mouth caused by a decrease in the
amount of saliva flow for various reasons. In the United States, millions
of people are affected by this disease. 17-29% of the population has been
reported to be affected (Ellwood, Cortea, & O'Mullane, 1996). Saliva
plays an important role in the protection of oral health. It is responsible
for the preservation and lubrication of the oral mucosal cover thanks to its
content of glucoproteins and mucoids.
At the same time, saliva, moist mouth, moisturizing food, chewing
and swallowing helps in many functions such as realization. The role of
saliva in this mechanical cleanser and its protective effect is achieved by
some physical and biochemical mechanisms. Reduction of salivary
secretion leads to the development of many oral diseases, especially
dental caries. This complicates the physical activities of speech, chewing
and swallowing, as well as reducing the positive effects of saliva.
2

The protective effect of saliva against tooth decay formation is
explained by several mechanisms. These; saliva release rate, buffering
capacity, calcium and phosphate concentration and antibacterial effect.
When the causes of xerostomia are examined, it is seen that many
factors play a role. Among these, the most common and important part is
the side effects of drugs. It has been reported that many drugs used for
treatment constitute dry mouth in more than 10% of patients (Wenderoth,
Weinstein, & Borislow, 1999). While the reduction in secretion is a
desired effect in some drug groups (such as atropine), some drugs (such
as tricyclic antidepressants) appear as unwanted side effects. The
following are drug groups that cause dry mouth; Anticholinergic drugs
(Atropine, etc.), antidepressant and antipsychotic drugs (Prozac, etc.),
diuretic drugs (Diuril, etc.), antihypertensive drugs (Capoten, etc.),
sedative and anxiolytic drugs (Xanax, etc.), muscle relaxants and
antihistamines (Millett, Nunn, Welbury, & Gordon, 1999).
Another cause of dry mouth is Sjögren Syndrome. Sjögren Syndrome,
a chronic autoimmune disease, is associated with connective tissue
diseases (rheumatoid arthritis, systemic sclerosis, systemic lupus
erythematosus) in some patients. In both cases, continuous lymphocyte
infiltration into the minor and major salivary glands is damaging the
secretory channels. At the same time, inhibition of neural conduction
decreases the function of the salivary glands (Gorelick et al., 1982).
Radiation therapy for the treatment of mouth, head and neck cancers
damage the minor and major salivary glands. Ionizing radiation causes
atrophy of the secretory components of the salivary glands. This causes
temporary or permanent dry mouth (Mattick, Mitchell, Chadwick, &
Wright, 2001).
Mouth dryness also occurs in diseases such as AIDS and chronic
active hepatitis. The development of dry mouth after silicone breast
implant surgery is considered as a possible complication. Mouth dryness
has been reported in 45-60% of patients undergoing allogenic bone
marrow transplantation. In hemodialysis patients with renal failure,
dysfunction of the salivary glands and dry mouth are observed. Factors
such as anxiety, depression and stress increase symptoms of dry mouth.
In diabetic patients with weak glycemic control, it is stated that saliva
flow rate decreases and dry mouth develops. It has been reported that
polyuria accumulates in the membranes of salivary glands in individuals
with Type 2 diabetes (Mizrahi, 1982).
2.1.4. Disabled Patients
When the studies on dental caries index in children with disabilities
are examined, many studies report that children with disabilities have
3

higher caries prevalence than healthy children. Among the disabled and
healthy children, there are a number of reasons to explain the reasons for
the prevalence of caries.
Among them; differences in the frequency of carbohydrate intake,
differences in saliva flow rate, lack of cooperation, lack of hygiene due to
muscle and joint problems, and chewing difficulties. Among children
with disabilities, the incidence of caries varies according to the type of
disability. In studies conducted, especially in children with Down
Syndrome and Cerebral Palsy (CP), the incidence of caries is higher. In
such patients, the continuous flow of saliva from the rim reduces the
buffering capacity of saliva and creates a risky environment for caries
(ten Bosch, Borsboom, & ten Cate, 1980).
2.1.5. Patients With Orthodontic Treatment
Studies have shown that dental plaque volume of patients receiving
fixed orthodontic treatment increases faster than patients without
orthodontic treatment and the plate has a lower pH. This plate holder
feature of fixed apparatus increases the risk of caries in patients (Banks,
Chadwick, Asher-McDade, & Wright, 2000). In a study by Gorlick L. et
al., the rate of occurrence of white lesions was found to be 49.6% in
patients undergoing fixed orthodontic treatment and 24% in control group
patients without orthodontic treatment (Gorelick et al., 1982). In a study
conducted in Norway, 50% of patients undergoing orthodontic treatment
indicated that one or more white lesions were formed and the teeth were
sown from this condition by 5.7%. In the untreated control group, white
lesions were observed in 11% of the patients and in 0.4% of the teeth (ten
Bosch, van der Mei, & Borsboom, 1984).
Many studies have shown that different teeth are more prone to white
lesions. Mizrahi29 found that white lesions were more common in
maxillary cutters and mandibular major (Ogaard, Larsson, Henriksson,
Birkhed, & Bishara, 2001). Gorelick was more susceptible to maxillary
cutters, especially maxillary laterals were more affected (Hosoya,
Taguchi, & Tay, 2007).
In one study, the frequency of the formation of white lesions in the
teeth is ranked at least to the least. Accordingly, maxillary lateral,
mandibular canine, mandibular 1st small molar, mandibular first molar
and mandibular 2nd small molar, maxillar canine and maxillary 1st
molars are affected respectively respectively (Wisth & Nord, 1977). O
.Reilly and Featherstone stated that the regions with the most plaque
accumulation are around the gingival edges of the orthodontic tapes over
which the adhesive agent overflows and the resin residues around the
bracket (O'Reilly & Featherstone, 1987). A rapid change in the
composition of the cryogenic bacteria in the dental plaque is observed
4

after the bracing and banding. In particular, the level of acidogenic
bacteria such as S. mutans is noticeably increased in orthodontic patients.
When these bacteria meet fermentable carbohydrates, the pH of the dental
plaque decreases and becomes acidic. Since the PH value falls below the
remineralization threshold, demineralization is started (Bjelkhagen,
Sundstrom, Angmar-Mansson, & Ryden, 1982). Kleinberg et al. studied
the change in pH of the dental plaque after sucrose loading in patients
undergoing orthodontic treatment. The lowest pH value was found in the
upper cutters. The pH value of these teeth decreased to 4. This has been
shown as a reduction of the cleansing effect of saliva in the region of the
cutters (Chatterjee & Kleinberg, 1979).
Despite the high level of oral hygiene provided by the patient, aparey
designs are available in many different ways that can cause plaque
accumulation. Arched arcs, auxiliary arcs, springs, coils and some
appliances used in correction of class 2 are plaque retention sites that are
impossible for the patients to reach with normal ability and equipment. In
addition, the excess amount of glue agent overflowing at the base of the
bracket forms gum pockets, where the bacteria will be very easily
colonized (al-Khateeb et al., 1997).
3. White lesions, Biochemistry
Biochemical analysis of dental caries and white lesions has been
continuing for many years. Very small size of the tissue samples
collected for examination purposes, their complex nature and very hard
structure cause the studies to progress hardly (Marinho, Higgins, Logan,
& Sheiham, 2003).
Enamel is a cell-free tissue. 80-90% of the structure forms calcium
hydroxylapatite crystals (Ca 10 (PO 4) 6OH 2). The remaining 10-20%
consists of an organic protein structure. The presence of different enamel
surface morphologies is associated with a homogeneous sequence of
these structures (Retief, Harris, & Bradley, 1985). On average, 1000
hydroxylapatite crystals come together to form enamel prisms. Mine
crystals are arranged parallel to the long axis of the enamel prisms and
themselves. The organic and inorganic components of the enamel show a
complex distribution. In general, the inorganic substances are more dense
in the near part of the enamel, whereas the organic matter density
increases as it approaches the dentin (Ogaard, 1990).
When the stoichiometric sequence of the mineral composition is
considered, it is seen that the hydroxyl (OH) ion is present in the center,
calcium and phosphate ions are surrounded by the hydroxyl ion in a
pattern located at the corners of a triangle and calcium ions at the
outermost in hexagonal form (Dijkman & Arends, 1988).
5

Enamel crystals interact with some external ions. These; fluorine,
carbonate and magnesium ions. As known, fluorine functions by filling
the cavities of hydroxyl ions in the hydroxylapatite structure or by
replacing them with hydroxyl ions. The fluoride ion has a great
resemblance to the calcium ions in the structure of the apatite crystal,
with its high-energy density and symmetrical properties. An effective
stabilization of the crystal structure is thus achieved. The resulting
fluorapatite cysts have a less soluble structure than acid attacks. This is
important in the prevention and control of tooth decay (Ogaard, 1999).
The carbonate can be replaced by both hydroxyl and phosphate ions.
Carbonate apatite crystals extend from the dentin to the enamel surface
along the long axis of the prisms. Weakness of the molecular structures of
ions, it is a crystal structure that is less stable and easier to dissolve
against acids (Marinho et al., 2003).
Magnesium has the ability to displace a limited number of calcium
ions (average 0.3%). They are present on the crystal structure or
separately. Magnesium is also less stable, such as carbonate, and exhibits
a structure that is not resistant to acids. There are studies that show that
magnesium and carbonate develop a structure that is more resistant to
acids by creating synergy with each other (Geiger, Gorelick, Gwinnett, &
Griswold, 1988).
Sodium and chloride are minerals that interact with the enamel.
Sodium is thought to cause destabilization of the apatite structure
(Marinho et al., 2003).
4. Histology of White Lesion
When the histological section of the caries lesion on the enamel
surface is examined, it is seen that the earliest mineral loss is at the center
of the prisms. Although the exact cause of this is not known, it is shown
that low crystalline density in these regions allows external acid and
proton diffusion. Darling et al. showed that the rotten lesion was
composed of four regions. These; surface area, dark region, lesion body
and transparent region (Geiger, Gorelick, Gwinnett, & Benson, 1992).
The underlying mechanism for the formation of the surface layer is
still subject to many studies. The surface layer is similar to the solid mine
surface in terms of hardness. The resulting mineral loss is between 510%. This superficial enamel layer permits the passage of minerals
moving inside and outside the enamel, creating a diffusion environment.
On the one hand, the migration of calcium, phosphate minerals to the
surface and the migration of fluoride from the outside to the enamel
surface make the surface layer more resistant to acid attacks. There is a
main demineralization area underneath the surface layer, where 30 to
6

60% mineral loss occurs, which is called the body of the lesion and can
be seen on radiographs in advanced lesions. Under the body, there is a
region called the dark region because of its appearance in the polarized
light microscope. The amount of demineralization here is more than the
amount of demineralization seen in the first layer and less than the
amount of demineralization in the lesion body. Under the dark area, there
is a transparent (translusent) area with 5-10% mineral loss as in the
surface layer (Marinho et al., 2003).
If no measures are taken to advance the initial stage lesion, it
continues to progress towards the dentine. When they approach the
enamel-dentin border, they spread in the lateral direction, causing the
surface layer to be broken previously and thus the lesion becoming
clinically detectable cavitations (Ogaard, Gjermo, & Rolla, 1980).
5. The formation of White Lesions in Orthodontics
Studies have shown that fixed orthodontic appliances cause a rapid
increase in the amount of dental plaque, and this type of plaque causes a
lower pH than patients who do not have orthodontic treatment (Chatterjee
& Kleinberg, 1979). The plaque-retaining properties of stationary
apparatuses are prepared to increase the risk of caries in patients.
Furthermore, following the insertion of orthodontic appliances, a rapid
change in the bacterial composition of the plaque is observed.
In orthodontic patients, the amount of acidogenic bacteria, such as S.
mutans, increases significantly (Ogaard et al., 2001). These bacteria will
produce acid if they can find sufficient sources of fermentable
carbohydrates and reduce plaque pH. Decalcification occurs if the pH of
the mouth is below the threshold level for remineralization. The first
clinical manifestations of dementalization are white spot lesions. Such
lesions may occur even in about 4 weeks, including the time between two
appointments (Geiger et al., 1988). This is an important finding and an
important fact that should be considered for both the patient and the
doctors.
5.1 Classification of white dot lesions
The white spot lesions on the teeth may be caused by many different
causes and in some cases they may prevent an accurate diagnosis (Ogaard
et al., 2001). In general, white coloration of the enamel may be classified
as fluorosis, opacity or white spot lesions. Russell has developed a
number of criteria between fluorosis and opacity. According to Russell
criteria: white / yellowish lesions, which are symmetrically distributed in
the mouth, which are not well defined and are mixed with normal enamel,
are defined as fluorosis (Cutress & Suckling, 1990). On the other hand,
non-flora-dependent opacities have been defined as lesions with a more
7

well-defined form, which are well distinguishable from the surrounding
enamel, often confined in the middle of the tooth and are randomly
distributed.
5.2 Causes of white spot lesions during orthodontic treatment
1- Appliance design
2- Bonding failures
3- Saliva flow and its content
4- Enamel precision
5- Nutritional status
6- Deficiency of oral hygiene
7- The patient's genetic predisposition
8- Length of fixed orthodontic treatment
The amount of dental plaque around the tape and brackets increases,
immediately after placement, and the oral flora composition changes,
resulting in oral hygiene becoming more difficult for the individual
(Kronenberg, Lussi, & Ruf, 2009).
Especially in patients with history of dental caries, the number of
streptococci mutans and lactobacilli in the plate is quite high (Yap,
Walsh, Naser-Ud Din, Ngo, & Manton, 2014). This structure with high
cryogenic capacity has the potential to create demineralization in a very
short time.
Electron microscopic studies have shown that focal holes always have
natural defects on the solid mine surface. These focal holes are filled with
organic materials and these points are stated to be areas where acid
penetration begins during the formation of caries lesions.
Initial carious lesions are surface enamel demineralization rather than
deep-layer enamel lesions. Øgaard et al. Have shown that enamel
demineralization associated with a fixed orthodontic treatment caused by
a high and continuous cryogenic structure in the plaque around the
brackets and under the bands is an extremely fast process. Visible white
spot lesions may occur within 4 weeks, which is within the period of one
orthodontic treatment appointment to another (Gorelick et al., 1982).
5.3 Frequency of Occurrence
Øgaard White spot lesions showed significantly more in patients
undergoing orthodontic treatment and stated that these lesions could
produce advanced aesthetic problems after the treatment (Ogaard,
1989b). The incidence of at least one white spot lesion in patients
8

receiving fixed orthodontic treatment was 49.6% and this was determined
as 24% compared to the untreated control group.4 The frequency of white
spot lesions has been reported to vary between 4.94% and 845% on the
tooth surfaces.
In the long-term follow-up study, Mitchell6 reported this frequency as
18.5% and reported an average percentage of affected tooth surfaces as
1.6%. Mizrahi this was a high value of 84% after measuring all white
spot lesions (pre- and post-treatment) and attributed these high results to
local environmental effects (Mizrahi, 1982). In the study of Banks et al.
In a prospective controlled study of fluoride-releasing elasticities, patients
with orthodontic treatment reported the incidence of white spot lesions as
26% of all teeth compared to the untreated control group (Banks et al.,
2000). Gorelick et al. were associated with the duration of treatment, they
could not determine any difference in the frequency of formation of white
spot lesions (Gorelick et al., 1982). Mizrahi after orthodontic treatment,
the incidence of lesions was higher in both genders, but there was no
difference in the frequency of pre-treatment whiteness (Mizrahi, 1982).
Wisth and Nord showed that individuals with orthodontic treatment had a
high initial surface caries lesions on buccal and lingual surfaces
compared to control groups (Wisth & Nord, 1977).
Studies evaluating different bands, pasted orthodontic attachments or
fluorine treatments; the method used to assess the presence or absence of
demineralization; It is known that it has a great impact on the incidence
(Ogaard, 1989a). In a five-year follow-up study, the mean frequency of
white spot lesions taken as a percentage of all cases after orthodontic
treatment is 7.3% (Russell, Pearson, Bowden, Wright, & O'Brien, 1999).
At least one or more lesions were associated with orthodontic treatment
in 239 (36%) of 657 patients whose brackets were removed. Teeth most
affected by white spot lesions in general first molar, upper incisor and
lower canine teeth (B, 2008). In many patients, the white spot lesions are
limited in areas between the gingiva edge or a thin band surrounding the
base of the bracket. In some cases, especially in patients with poor oral
care and in whom fluorine treatment is inadequate; The development of
white spot lesions is very common, and sometimes requires urgently
removing the brackets.
Caries lesions can also develop in relation to the application of fixed
lingual reinforcers (B, 2008). During the consolidation period, if the
patient is not aware of the rupture of the fixed reinforcement on the
binding surfaces, superficial caries lesions may develop rapidly.
6. Evaluation of White Lesions in Bracketed Teeth
Accurate and rapid evaluation of demineralized white spot lesions
during orthodontic treatment; It is important for researchers who want to
9

study preventive, preventive and corrective treatments and the
effectiveness of prevention and treatment methods (Yap et al., 2014).
6.1. Macroscopic Method
Macroscopic methods are based on changes in the optical properties of
the demineralized enamel. The white spot lesions of the minaret are
whiteness caused by the increase in the reflection of light. It is a material
that reflects less than a healthy enamel light. When the photons of the
light enter the enamel, they progress an average of 0.1 mm before
disintegration (Angmar-Mansson, al-Khateeb, & Tranaeus, 1996). Most
of the light penetrates into the enamel, which is about 1 mm, and the
dentine reflects from below. This is because the color of the dentin is
clinically more pronounced than the enamel. When mineral loss occurs,
the surface becomes porous.
The photons of the light advance very briefly in the rotten enamel
before being reflected in the back. Many photons dissipate in the lesion
without penetrating into the dentin and the back reflection becomes more
common, resulting in a clinical appearance of a white lesion. When the
lesion is installed, the air is replaced by water and the average refractive
index decreases, causing further whitening. There are various
macroscopic techniques for evaluating mine demineralization (AngmarMansson et al., 1996).
6.1.1. Clinical Examination
The doctor who performs the clinical examination to assess the
presence of dementia should have certain qualifications and experience.
In order to evaluate demineralization before, during and after orthodontic
treatment, a number of studies related to visual clinical examination were
performed (Alexander & Ripa, 2000; Gillgrass, Benington, Millett,
Newell, & Gilmour, 2001). This method is simple, not expensive and
does not require extra expensive devices. However, white spot lesions
caused by demineralization are difficult to distinguish clinically and this
is due to other causes such as developmental hypoplasia or fluorosis.
Different indices are used to evaluate demineralization in clinical trials
(Karaman, Polat, & Buyukyilmaz, 2003).
6.1.2. Photographic Inspection
Photographic techniques incidence of mine opacity (Cochran et al.,
2004; Ellwood et al., 1996) and the early mechanism of enamel
demineralization(Edgar, Rugg-Gunn, Jenkins, & Geddes, 1978) widely
used in studies. In some studies, photographs were used to evaluate
demineralization before, during or after orthodontic treatment(Mattick et
al., 2001; Wenderoth et al., 1999). Photographs are permanent recordings,
so they enable this in case meetings and at any other time when a re10

evaluation of the case is requested. However, the standardization of the
method can be particularly difficult depending on the moisture content of
the tooth(B, 2008).
6.1.3. Optical Non-Fluoresans Method of light scattering
The scattering of the light entering into the minaret results in side-toside displacement of the light, and this can be determined by Ten Bosch
et al. It can be measured using the optical caries monitor (OCM) as
defined by. They used a light source of 100 W as a light source and
measured the densitometer and light software. A high correlation was
found between the methods of evaluating the OCM and other white spot
lesions, but the loss of mineral revealed that this method had some
negative features (Ogaard & Ten Bosch, 1994; ten Bosch et al., 1984).
The advantage of OMC is that it permits an appropriate and relatively
less destructive measurement of mine demineralization. The disadvantage
is particularly the technical precision and the results may vary depending
on the wetness and dryness of the tooth.
6.1.4. Optical Fluorescent Methods
The characteristic of the fluorescence is that it has a light absorption
function (ten Bosch et al., 1984). A light-absorbing substance is more
fluorescent than a light-reflecting substance. Demineralization causes
more reflection of the light, resulting in less absorption and lower
fluorescence intensity (Yap et al., 2014). Therefore, rotten enamel will be
observed as a dark area by fluorescence technique.
6.1.5. Fluorescence Dyeing
Various fluorescent and non-fluorescent dyes are used in important
enamel caries (Rawls & Owen, 1978). When the fluorescent dye is
applied, the sample should be examined under the appropriate light
source. The disadvantage of these dyes is that slight variations in the
method can cause different degrees of dye uptake. They are mainly used
for the determination and removal of caries (Hosoya et al., 2007).
6.1.6. Ultraviolet (UV)
In the former studies, ultraviolet (UV) light was used for the early
diagnosis of caries lesions on the flat surface. Because ultraviolet
radiation requires special precautions to protect the patient and the
physician, the wavelength is shorter than the visible light (400 nm), it is
harmful to the eyes and the skin (Kronenberg et al., 2009). Safer methods
have been developed using light sources with longer wavelength.
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6.1.7. Laser
Bjelkhagen et al. used argon laser to show that there was a difference
in rays of solid and rotten enamel in the laboratory (Bjelkhagen et al.,
1982). Josselin de Jong fluorescent quantitative laser technique et al. It
was developed for use in the environment of the mouth by the De Josselin
de Jong et al (de Josselin de Jong et al., 1995). Electromagnetic spectrum
(440-570 nm) blue green wavelength light argon-ion laser was used in
manufacturing. A highly permeable filter yellow 520 nm (blue and green
lower range) to cut less than wavelength light sensor device. Blue laser
light emitted from the sensor apparatus provides since they require
approximately to make sure he doesn't, but fluorescent in the green zone
(565-590 nm wavelength) allows the measurement.
For all fluorescent techniques, demineralized lesions appear to be dark
areas. This device is calibrated to calculate the difference between the
demineralized area and the surrounding solid mine. Thus, mineral loss
and lesion dimensions are determined (Yap et al., 2014). A device called
DIAGNODent (KaVo, Almaya) is another method using laser
fluorescence technique. It is a portable system that emits light at the red
end of the electromagnetic spectrum or at a wavelength of 655 nm. makes
the reading process, which is thought to be indicative of bacterial activity
rather than mineral loss.
6.1.8. Light (Fluorescent or that make up the Quantitative Light)
The main problem of laser systems used in practice of this technique
is the size of the light source, which borders on. The inside of the mouth
smaller portable produced a system that new light source and filter (alKhateeb et al., 1997). This system is the basis of the fluorescence method
that measures the demineralization used today. The liquid light guide
works with an arc lamp. This light 370 nm blue filter in front of the lamp
intensity. Yellow high-pass filter (540 nm) emitted blue light is placed in
front of the camera and decisive to exclude this combination is optimized,
so that reflection. These images are accumulated in a software and
analysed. RENOU's orthodontics is a useful technique that can be applied
in patients in a lab environment (Benson, Pender, & Higham, 2003).
6.2 The Microscopic Method
6.2.1 Caries Model
For many years, researchers have used the model to study both
demineralization and remineralization in the mouth. The orthodontic
caries model generally includes placing a band (Ogaard, Rolla, & Arends,
1988; Ogaard, Rolla, Arends, & ten Cate, 1988) or bracket (O'Reilly &
Featherstone, 1987) over the pulled teeth. A period is followed in the
mouth and this tooth is pulled. Subsequently, one of the destructive
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methods such as microhardness, polarized light microscope, micro
radiography is used to measure mineral loss and lesion depth (Benson et
al., 2003). These techniques require a number of clinical experiences.
7. Protection of the white spot lesions during orthodontic
treatment
7.1 Savers, Primerler and Adhesives
The prolongation of treatment time in orthodontic treatments leads to
increased risk of caries. As a result, continuous fluorine release from the
bonding system around the base of the bracket is usefu l(B, 2008). For
this purpose, fluoride-containing protective sealants and adhesives should
be used to bond the brackets (fluorine-containing and releasing primers,
bonding agents, composites, cements, etc.). In the remineralization, there
are fluorine scaling resin bonding agents which are effective and prevent
enamel demineralization (Wilson & Donly, 2001).
At the same time, the effect of glass ionomer cements (GIS) and resin
modified glass
ionomer cements (RMGIS) on remineralization of the demineralized
enamel adjacent to the orthodontic brackets and bands (Donly, Istre, &
Istre, 1995). In vitro studies have shown that GIS and RMGIS are more
effective than fluorine-releasing images in reducing enamel
demineralization (Vorhies, Donly, Staley, & Wefel, 1998). It has also
been concluded that GIS is more effective in remineralization compared
to fluorinated resins. It can be said that these adhesives will play an
important role in the bonding of orthodontic brackets in the future due to
the recent positive developments in RMGIS's fluoride release ability and
bond strength (Eliades, 2006).
7.2 Flor Agents
The clinical efficacy of fluorine-containing polish Duraphat (DPT)
controlled clinical trials in the prevention of tooth decay in meta-analyzes
has been confirmed (Marinho, Higgins, Logan, & Sheiham, 2002). Three
weekly weekly for one year; or it has been reported that four applications
are effective every year (Seppa, 1982). It is also stated that two
applications can be equally effective in a year.
The antioxidant mechanism of fluorine varnish is not fully
understood. Resin based polish; Adhesive is a yellowish brown substance
that covers the enamel surface and hardens when it comes into contact
with saliva. The patient is told not to brush his teeth for 4 hours after
treatment (Retief et al., 1985). There are findings that polishes with
toothpastes neutralize each other's effects. A few days after the patients
brush their teeth, the lacquer will wear on and out of the teeth. When the
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polish on the tooth is brushed, the fluorine ions are separated from the
edge of the wax and introduced into saliva, pellicle, plaque, and calcium
and phosphate ions under favorable conditions and thus ions become
chlorinated hydroxyapatite and less soluble fluoroapatite (Farhadian,
Miresmaeili, Eslami, & Mehrabi, 2008).
When topical fluoride is applied, it is known that calcium fluoride
(CaF2) -like material is formed on the plate, the enamel / dentin and the
initial lesions. CaF2 serves as a depot to release fluorine ion when the pH
level drops during the caries attacks (Ogaard, 1990). The calcium fluorine
dissolution rate at different pHs is controlled by phosphate and proteins
(Chatterjee & Kleinberg, 1979). The amount of CaF2 on the mine is
greatly increased by further decreasing the pH of the fluorine solution.
Small particles of CaF 2 in a continuous layer are shaped to protect the
more common acid, because CaF 2 is less soluble than fluoroapatite
(Ogaard, Rolla, Arends, et al., 1988).
In a study carried out with live one-week follow-up in enamel
sections, it was shown that only FP-treated sections had a measurable
level of CaF2 at the end of one week after acidylophosphate fluoride
(APF) gel, DPT, Fluorine Protector (FP) application (Dijkman & Arends,
1988). This finding may be related to different physical properties of
topical fluoride agents. In the study, APF and DPT were less permanent
at the end of 7 days on the enamel surface, whereas a silane overlay
remained longer on the enamel surface.
Øgaard considers that the fluorine concentration on the enamel surface
is not effective in decay reduction as well as the continued presence of
fluorine in plaque fluids (Ogaard, 1999). Øgaard believes that uniformly
insoluble deposits such as CaF2, released by topical fluorine agents on
the enamel surface, provide fluorine ions that contribute to enamel
regeneration by penetrating plaque fluid (Farhadian et al., 2008).
Fluorinated toothpastes are a foundation for preventing all bruising in
the
mouth.
Most
toothpaste
contains
sodium
fluoride,
monofluorophosphate, tin fluoride or amine fluoride (B, 2008). The dosedependent variable-effect fluoride response in toothpastes has been
shown, and the fluorine concentration below 0.1% is not recommended in
orthodontic patients. more than shown. The reason for this is the positive
effect of fluorine on remineralization. Caries preventive effect will
increase significantly with the increase of oral hygiene. Therefore, a good
oral hygiene is much more important in patients undergoing orthodontic
treatment than in untreated patients.
O .Reilly and Featherstone stated that toothpastes could not stop
lesions that developed in orthodontic patients (O'Reilly & Featherstone,
1987). Therefore, they recommended the use of fluorinated mouthwashes
14

(0.05% NaF) in addition to fluorinated toothpastes. Studies and clinical
studies using an experimental orthodontic caries model have shown that
fluoridated mouthwashes have a good anti-caries effect (Geiger et al.,
1988). Mouth rinsing with fluoride requires patient co-operation. Geiger
et al. showed that only 15% of the patients with orthodontic patients who
were asked to perform a day-to-day fluorine gargle do the same (Geiger
et al., 1992). Since fixed orthodontic appliances cause high caries
activity, continuous fluoride support is needed due to patient compliance.
For this reason, some topical fluorine agents in the form of polish,
solution and gel are recommended (B, 2008).
Titanium tetra-fluoride (TiF4) solutions are significantly more
effective in those lesions associated with fixed orthodontic appliances
than in conventional ones (B, 2008). The anti-rupture mechanism of TiF4
is most likely due to the retention, titanium richness and coating of the
female glaze on the applied surface. At low pH, titanium is bound to the
oxygen atom in the phosphate group, which is heavily dispersed to the
enamel surface (Buyukyilmaz et al., 1994). Following the application of
TiF4 liquid solution, the Ti-O-Ti-O chains are formed on the tooth
surface and cover the surface of the titanium tooth covalently bonded.
Thus, a strong complex is formed between titanium and hydroxyapatite.
This surface coating is resistant to attacks even in extremely basic and
acidic conditions (Buyukyilmaz et al., 1994).
Another agent that can be used is tin. Tin fluorine has the effect of
blocking the plaque in addition to the anti-caries effect (B, 2008). The tin
ion is responsible for the plate blocking effect rather than fluorine ions.
The tin ion, which is present on the surface of the gram-positive bacteria,
prevents the absorption of plaque bacteria to the base which bind to the
lipoteichhoic acid.
Tin fluorine also prevents plaque asidogenesis. The tin bound to the
bacterium surface inhibits the introduction of sucrose and acid formation.
Tin fluoride is not only useful for caries but also for the prevention of
gingival diseases caused by plaque during orthodontic treatment (Ogaard
et al., 1980).
In addition, the fluorine used in combination with antimicrobial agents
such as chlorhexidine (KHX) has anti-caries effect on orthodontic caries
models compared to conventional fluorine. Long-term use of KHX
lacquer improves the effect of fluoride on white spot lesions and reduces
cryogenic activity (Ogaard et al., 2001).
In addition, Sengun et al evaluated the effect of xylitol lozenges on
plaque pH in cases of fixed orthodontic treatment and consequently
recommended the use of this preparation to prevent possible dental caries
(Sengun, Sari, Ramoglu, Malkoc, & Duran, 2004).
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If the use of regular toothpaste and topical fluoride treatment still
continues caries activity, additional methods (oral hygiene improvement,
antimicrobials, acid-resistant agents) should be used to reduce attacks
rather than increase flora exposure (Ogaard et al., 2001).
8. Localization of White spot lesions After Orthodontic Treatment
The exact location of the white spot lesions in the literature and the
incidence of the incidence of different half-jaws in different teeth groups
are not fully specified. Mizrahi examined the surface distribution of
enamel lesions after orthodontic treatment using an opaque scoring index
(Mizrahi, 1982). The results showed that white spot lesions on both
vestibul and lingual surfaces of the teeth increased after fixed orthodontic
treatment. The most important of this increase is the increase in the
vestibular, cervical and middle triad of the upper lateral incisor, lower
incisor and canine crowns. In general, there is no clarity in the literature
about the precise evaluation and measurement of the length or surface
area of such lesions in the affected teeth (Russell et al., 1999). Samawi
investigated the surface area and localization of white spot lesions and
showed that the front teeth were more common on labial surfaces using
computerized image analysis after orthodontic treatment (S., 2005). In the
upper anterior teeth, a more demineralized area has been reported than
the anterior teeth in the lower jaw. No significant difference was found in
right and left halves (Farhadian et al., 2008).
9. Treatment of White Spot Lesions After Remove of Fixed
Orthodontic Appliance
It has been shown that early remineralization of the fluoride increases
the rate of initiation and then slows down the caries function (B, 2008).
This is mainly due to the reaction of the fluoride with the minerals on the
surface of the lesion and results in a stop of the lesion. Al- Khateeb et al.
followed seven patients with an initial mine lesion that developed during
orthodontic treatment for 1 year after debonding, even though the initial
surface of the softened lesions was fluorescent (al-Khateeb et al., 1997).
These lesions were mostly sub-surface types. Fluorinated toothpaste was
used daily in these patients and topical fluoride was not used. Changes in
mineral content of lesions were evaluated by using light method. The
fluorescence glare in the lesions increased during the one-year period of
the study and the remineralization of the lesion areas decreased. Fully
recovered minerals could not be completely recovered. As the minerals
do not have to accumulate in the same way as in the case of the intact
enamel, the light reflected from the remineralized lesions may not be the
same as the strong minine.
Recently, the idea that the white spot lesions are not fully
remineralized as a result of remineralization procedures is on the agenda,
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and this idea has been confirmed in a study that evaluated the enamel
surface by using light method after two years of treatment (al-Khateeb et
al., 1997). Perhaps as reported by some researchers, the detachment of the
white spot lesions following the removal of the brackets depends mainly
on the wear of the surface rather than the re-deposition of minerals (B,
2008).
It was thought that the surface porosity and thus remineralization of
the white spot lesions could be increased by the application of acid (B,
2008). Al-Khateeb et al. decreased white spot lesions in in vitro and
investigated the remineralization rate in the presence and absence of
fluoride in acidified and non-acidified lesions for a long time (al-Khateeb
et al., 1997). Remineralization rate was measured weekly with a light
method over a 12-week period. The mineral profile of the remineralized
tissue was analyzed horizontally by micro-radiography and the
topography of the surface layer was studied by scanning electron
microscopy. It was observed that healthy lesions continued until the end
of the experiments without caring for the treatment. Remineralization rate
changed significantly between the groups during the first few weeks of
the experiments. The acidified enamel, especially in the absence of
fluoride, showed marked reduction of the lesion in the absence of the
acidified mineral (al-Khateeb et al., 1997). The remineralization process
then slowed down in all groups and no difference was found in any of the
treatments at the end of the experiment. Even after the in vitro
remineralization period in the acidified lesions, the pleural structure of
the surface layers continued.
The use of chewing gum is recommended to help enamel regeneration
in white spot lesions (Leach, Lee, & Edgar, 1989). The regimen of
sorbitol-based gum use of patients without orthodontics; For 3 weeks,
chewing 5 times a day for 20 minutes showed significant remineralization
of the demineralized enamel compared with the control group without
chewing gum. The casein phosphopeptide amorphous calcium phosphate
(CPP-ACP) was used in gum to increase remineralization. In vitro studies
remineralization has been observed, but the method of some experiments
has been questioned (Iijima et al., 2004). Because the beneficial
remineralization effects seen with the use of gums are considered to be in
large quantities by stimulation of saliva. The use of sugar-free chewing
gum is recommended after use of fixed orthodontic appliances.
Research shows that CPP-ACP containing solution and gum prevent
remineralization and prevent demineralization (Shen, Cai, Nowicki,
Vincent, & Reynolds, 2001). At present, there are pastes containing CPPACP. Applying this agent to the regions that are at risk of saliva control
may form calcium and phosphates suitable for deposition in areas with
potential for dissolution. Addition of fluorine to this paste is thought to
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further increase mineral precipitation to subcutaneous initial lesions and
studies are being conducted on this subject.
Whitening may be beneficial in some patients after orthodontic
treatment (Donly, 2003). In cases where the teeth usually show
yellowing, significant whitening can be observed with tray-mediated
bleaching systems used in the night or with polyethylene strips carrying
different doses of hydrogen peroxide in the gel whitening system (Donly,
2003). At the same time, patients may develop demineralized enamel
during orthodontic treatment, which appears as a white spot lesion
adjacent to the brackets and the free gingival margin. Moderate whitened
enamel standard can often be hidden by bleaching using night-time traymediated whitening systems or polyethylene strips impregnated with
hydrogen peroxide (Donly, Henson, Jamison, & Gerlach, 2006).
Microabrasion method is recommended following bleaching if this
method is ineffective in concealing the white spot lesion in bleached
enamel for 2-4 weeks (Shen et al., 2001).
Microabrasion has many applications and is often used to remove
superficial carotid enamel defects (Rodd & Davidson, 1997). The
microabrasion technique is now recommended for the removal of white
spot lesions after orthodontic treatment (Croll & Bullock, 1994). Very
few quantitative studies evaluate its success. The efficacy of
microabrasion in various enamel lesions treated is mainly experimental
and anecdotal. Murphy et al. examined changes in surface areas of white
spot lesions after microabrasion (Murphy, Willmot, & Rodd, 2007).
Microabrasion in these lesions has been accepted in the literature; 18%
hydrochloric acid and pumice were used together with the technique
(Croll & Bullock, 1994). The dimensions of demineralized lesion areas
before and after the microabrasion were investigated using a standardized
intraoral image processing program in mm2. The mean reduction in lesion
size after treatment was calculated as %83 (Murphy et al., 2007).
Nowadays, microabrasion provides an effective treatment approach for
the cosmetic development of demineralized enamel lesions after longterm orthodontics.
10. Conclusion
Decalcification of the enamel surface in adjacent regions of fixed
orthodontic appliances is an iatrogenic and preventable effect. Applying
orthodontic appliances to the teeth increases plaque retention and
consequently, optimum oral hygiene becomes more difficult. In general,
the treatment of white spot lesions should be conservatively approached,
and if such an approach does not satisfy the satisfaction of the patient and
physician, more aggressive treatment methods should be continued with
the consent of the patient.
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Prevention of enamel demineralization during orthodontic treatment
has an important place. If a white spot lesion occurs during the
treatments, early diagnosis and intervention methods should be applied. A
more effective brushing with fluorinated toothpaste and fluorinated
mouthwashes should be recommended as a first measure. If a more
aggressive intervention is considered necessary in the presence of a wide
range of demineralization or if the desired level of oral hygiene cannot be
achieved, professional and / or prescription fluorine should be
recommended. Similarly, CPP-ACP, whitening, acidification and
microabrasion systems have been shown to have a positive effect on
remineralization.
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NON-INVAZIV OR MINIMAL INVAZIV HYSTERECTOMY:
VAGINAL HYSTERECTOMY
Gülçin ÇETİN UYSAL
Background
Hysterectomy is one of the most frequently performed surgical
procedure. Vaginal and laparoscopic procedures are considered
“minimally invasive’’surgical approaches. These surgical approaches do
not require a large abdominal incision associated with shortened
hospitalization andless recovery time after operation. The vaginal approach
is preferred among the minimally invasive approaches. Laparoscopic
hysterectomy is a preferable alternative to open abdominal hysterectomy
for patients in whom vaginal hysterectomy is notindicated or feasible.
Case Presentation
A 65-year-old secundipara woman was referred for gynecologic
examination. A history for 3 years chronic pelvic pain and diffuculty with
urination. A feeling of pelvic pressure was significant. Surgical history was
unremarkable. Medical history was, nearly 10 years unregular diabetic,
pulmoner embolism with heart rhythm disorder and restrictive pulmonary
disfunction. Patient was 15 years postmenapousal with no hormonal
replacement therapy use and had a knowledge of very small myoma
detected but not controlled nearly 10 years. Physical examination, low
abdominal pain was significant. A speculum examination showed atrophic
vagen and minimal pelvic descensus. Bimanuel examination revealed 6
cm. diameter, at the anterior part of uterus as a painful mass.
Transvaginal sonography detected symmetric, hypoechoic, and
heterogenous mass of diameter 6x6 cm. Some hyperechoic areas related
with hemorrhagic degeneration detected.
Discussed the options with the patient. Recommended vaginal
hysterectomy becouse of the comorbidities. Informed about the vaginal
myomectomy before hysterectomy for facilitate the procedure.
DISCUSSIONS
Hysterectomy is one of the most frequently performed surgical
procedure. Selection of the route of hysterectomy for benign causes can be
influenced by the size and shape of the vagina and uterus; accessibility to
the uterus; extent of extrauterine disease; the need for concurrent
procedures; surgeon training and experience; average case volume;
available hospital technology, devices, and support; whether the case is
emergent or scheduled; and preference of the informed patient.
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Hysterectomies are performed vaginally, laparoscopically (total
laparoscopic hysterectomy with or without robotic assistance or
laparoscopically assisted vaginal hysterectomy, or abdominally. Vaginal
and laparoscopic procedures are considered minimally invasive surgical
approaches. Because they do not require a large abdominal incision and,
thus typically are associated with shortened hospitaliazation and
postoperative recovery times compared with abdominal hysterectomy (1).
The most common indications for hysterectomy (some indications
overlapping) are symptomaticuterine leiomyomas (51.4%), abnormal
uterine bleeding (41.7%), endometriosis (30%), and prolapse (18.2%)
(2,3).
Hysterectomies are performed vaginally, laparoscopically (total
laparoscopic hysterectomy with or without robotic assistance or
laparoscopically assisted vaginal hysterectomy, or abdominally. Vaginal
and laparoscopic procedures are considered minimally invasive surgical
approaches. Because they do not require a large abdominal incision and,
thus typically are associated with shortened hospitaliazation and
postoperative recovery times compared with abdominal hysterectomy (48). Vaginal hysterectomy is the approach of choice whenever feasible.
Evidence demonstrates that it is associated with better outcomes when
compared with other approaches to hysterectomy. A Cochrane review of
47 studies of abdominal hysterectomy, laparoscopic hysterectomy, and
vaginal hysterectomy (5,102 patients) reported that compared with
abdominal hysterectomy, vaginal hysterectomy was associated with faster
return to normal activities and better quality of life. Compared with
laparoscopic hysterectomy, vaginal hysterectomy was associated with
shorter operating time and hospital stay .The systematic review concluded
that vaginal hysterectomy has the best outcomes of these three routes (4).
The vaginal approach is prefered among the minimally invasive
approaches. Perhaps it should be referred to as the non-invasive
hysterectomydespite the fact that vaginal hysterectomy is without any
incisions on the anterior abdominal wall and its structures(7).
Training, experience, and technical diffulty have been proposed as
potetial barriers to performing a laparoscopic hysterectomy (8). The
obstetrician-gynecologist should discuss the options with the patient and
make clear recommendations on which route of hysterectomy will
maximize benefits andminimize risks given the clinical situation. The
relative advantages and disadvantages of the approaches to hysterectomy
should be discussed in the context of the patient’s values and preferences,
and the patient and health care provider should together determine the best
course of action after this discussion. In some circumstances, the best
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course of action should be referral to another surgeon capable of providing
the patient with the desired approach to hysterectomy (1).
Hysterectomy usually can be safely performed using the vaginal
approach in nulliparos women and women with a history of one or more
prior cesarean deliveries. A study showed that 92% of vaginal
hysterectomies planned for a cohort of women with no prior vaginal
deliveries could be successfully completed with that approach (9). If the
vagina will allow access to divide the uterosacral and cardinal ligaments,
uterine mobility usually is improved enough to allow vaginal
hysterectomy, even in cases where there is minimal uterine descent (10).
Guidelines developed by the Society of Pelvic Reconstructive Surgeons
that incorporate uterine size, mobility, accessibility, and pathology
confined to the uterus (no adnexal pathology or known or suspected
adhesions) have been proposed as selection criteria to determine the most
appropriate route of hysterectomy (11-13). In a randomized trial during
which residents applied these guidelines to the selection and performance
of hysterectomy, the percentage of vaginal hysterectomies for benign
conditions was greater than 90%. Techniques to reduce the uterine size
intraoperatively were necessary in 11% of cases and laparoscopic
assistance was incorporated in one quarter of patients with extrauterine
pathology (11).
Extrauterine disease such as adnexal pathology, severe endometriosis,
adhesions, or an enlarged uterus may preclude vaginal hysterectomy.
However, in these cases, another minimally invasive approach, rather than
an open abdominal approach, still may be possible. Laparoscopic
assessment of the pelvis can be performed at the beginning of the procedure
to assess the feasibility of proceeding with a minimally invasive approach
to hysterectomy (11).
Plans to perform an opportunistic salpingectomy should not alter the
intended route of hysterectomy. The success of performing a bilateral
salpingo-oophorectomy at the time of vaginal hysterectomy varies greatly
and is reported to range from 65% to 97.5% (14-16). In a randomized trial
that made a comparison between vaginal hysterectomy with bilateral
salpingo-oophorectomy and laparoscopic vaginal hysterectomy with
bilateral salpingo-oophorectomy, there were more complications and
increased operating time with the laparoscopic approach (717).
Opportunistic salpingectomy usually can be safely accomplished at the
time of vaginal hysterectomy. A 2015 study demonstrated that
opportunistic salpingectomy at the time of vaginal hysterectomy was
successful in 88% of cases in which it was planned (18). Based on these
studies and other studies that showed advantages of the vaginal approach
to hysterectomy, a laparoscopic approach to hysterectomy does not need
to supplant a vaginal approach in order to perform an opportunistic
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salpingectomy (19). It should be noted that prophylactic bilateral salpingooophorectomy in the setting of a genetic mutation represents a different
surgical circumstance. In contrast to elective salpingo-oophorectomy and
salpingectomy, prophylactic procedures require a laparoscopic or
abdominal approach in order to obtain necessary tissue margins and proper
inspection of peritoneal surfaces and the abdominal cavity (20).
Despite the evidence that there is no clinically significant difference in
complications (eg, infection, blood loss, urinary tract, bowel, or vascular
injury) and there is uncertain benefit in terms of patient outcomes (eg,
sexual function, urinary function, or bowel function) between a
supracervical hysterectomy and a total hysterectomy, some patients may
choose a supracervical hysterectomy (21). In these cases, a laparoscopic or
open abdominal approach is most appropriate.
For hysterectomy performed laparoscopically, the uterus can be
removed intact or in smaller pieces after scalpel or power morcellation.
Power morcellation in gynecologic surgery has come under recent scrutiny
because of concern about the risk of intraperitoneal dissemination of
malignant tissue, particularly uterine sarcoma (22). However, it is well
established that minimally invasive surgical techniques for hysterectomy
reduce the risk of surgical morbidity, and the risk of death from
disseminated cancer associated with laparoscopic hysterectomy with
power morcellation must be weighed against the increased risk of
morbidity and hysterectomy-related deaths associated with open
abdominal hysterectomy (23,24). Although alternative technologies and
techniques for uterine removal, including scalpel morcellation and
contained power morcellation (performing morcellation within a bag
device), that may reduce this risk of tissue dissemination are being rapidly
developed and assessed, the lack of power morcellation as an option may
result in fewer patients being offered a minimally invasive approach to
hysterectomy (25-28). Women should share in the decision making if
morcellation is being considered to facilitate a minimally invasive
approach to hysterectomy. As part of informed consent, the patient should
understand that morcellation (by any method) of an occult malignancy may
worsen the cancer prognosis.
The anterior vaginal myomectomy is feasible at the time of
hysterectomy. The first is the identification and the section of the anterior
uterine bladder pillars after the anterior colpotomy in order to obtain more
space for the operating field. The second is the use of specific retractor
valves of various lengths and widths to fit them in accordance with vaginal
size and compliance. For large fibroids, morcellation was a useful
technique (29).
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When it is not feasible to perform a vaginal hysterectomy, the surgeon
must choose between laparoscopic or open abdominal hysterectomy.
Laparoscopic hysterectomy is a preferable alternative to open abdominal
hysterectomy for those patients in whom a vaginal hysterectomy is not
indicated or feasible. The 2015 Cochrane review on route of hysterectomy
found that when a vaginal hysterectomy is not possible, laparoscopic
hysterectomy has advantages, including faster return to normal activity,
shorter duration of hospital stays, and fewer wound infections, when
compared with open abdominal hysterectomy. Studies have not
consistently demonstrated an advantage to the single-port laparoscopic
approach over the multiple-port laparoscopic approach to hysterectomy
(1,4).
CONCLUSION
Vaginal hysterectomy is the approach of choice whenever feasible,
based on its well-documented advantages and lower complication rates.
Selection of the route of hysterectomy for benign causes can be influenced
by the size and shape of the vagina and uterus; accessibility to the uterus,
extent of extrauterine disease; the need for concurrent procedures, surgeon
training and experience; average case volume, available hospital
technology, devices, and support; whether the case is emergent or
scheduled; and preference of the informed patient. Vaginal myomectomy
feasible especially anterior located. At the time of vaginal hysterectomy
combining vaginal myomectomy allow access the uterine mobility.
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ASSESSMENT OF NEW UPPER AND LOWER
BOUNDARIES OF SO2, CO AND PM IN ISTANBUL
DURING 2003-2013
Mehmet Güven GÜNVER 1 & Cemile Nihal YURTSEVEN 2 &
Merve BOSAT 3 & Eray YURTSEVEN 4

INTRODUCTION
There may be significant harmful effects of air pollutants such as SO2,
CO and (PM) on human health. (WHO, 2006). Epidemiological studies
have revealed that the current levels of air pollution have a negative effect
on public health. (Zhieng et al., 2017; Fenger,1999). As we investigate,
there are different upper boundaries are used in different countries based
on different authorities like World Health Organization (WHO) or
Environmental Protection Agency (EPA).
During last 50 years, air pollution with its long and short-term impacts
on environment, human health, well-being and the has been a widely
considered problem (Künzli et al., 2001). In addition, air pollution
problems continue to be experienced in the majority of mega cities today.
In addition to the effects on human health, there is a profound effect on a
large spatial scale such as long-term pollution, depletion of the ozone layer,
climate change and global warming. (An et al., 2017; Karandinos et al.,
2004). The economic power of the developed countries, where more than
75% of people live in cities, enables prevention and control of pollution
(Özden et al., 2007; Lim et al., 2004). SO2, CO and Particular Matter (PM)
are the most important indicators for air quality assessment (Fang and
Chen., 1996; Bailey, 2004; Mao et al., 2005; Wolf, 2002; Oudinet et al.,
2012; Duan et al., 2016). Air pollution may have a health risk for many
people if air pollutants are above the defined limit values. Pollutants
accumulate in the air in high concentrations and enter our body in different
ways. On a daily basis, people breathe in about 10,000 liters of ambient air
1
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in close contact. Oxygen from the outside is spread through the alveolar
into 10,000 liters of blood flowing from the lungs every day. (Ozcan,
2012). For these reasons the cardiovascular and respiratory systems are
affected from air pollutants. Especially sensitive populations (people who
are active outdoors, people with lung diseases, older adults and children)
are greater risks than the other people. Therefore, pollutants have the
potential to affect organs in our body. Every year, WHO announces the
deaths of more than 6.5 million people due to the harmful effects of
environmental air. (WHO, 2018). The major health concerns are associated
with exposure to high concentrations of air pollutants (SO2,CO and PM)
including harmful effects on respiratory illnesses, pulmonary defenses,
breathing and aggravation of existing cardiovascular disease (Ozcan, 2012;
Murena, 2004; Salvi, 2007; Miller, 2004). EPA, WHO and many different
international organizations published their own standards for this purpose.
The Ministry of environment and Urbanisation and Municipality of
Istanbul are the main institutions for atmospheric pollution control
respectively. In order to address the air pollution problem and to plan
abatement strategies, The Istanbul Metropolitan Municipality
Environmental Protection Department (IMMEPD) has established 10
monitoring networks using the air pollution index (API) to monitor air
quality and to provide information on the current air quality.
We studied PM, CO and SO2 concentration patterns in 10 districts of
Istanbul. This study investigates new upper and lower bounda ries of SO2,
CO and PM air quality changes between 2003-2013 in Turkey, Istanbul.
Our study aim to remove the ambiguity in air quality patterns. Because all
air quality evaluated the upper limits according to not possible to calculate
the lower limit values for clean days. By this study, it may be encouraged
that risk groups move out into the open area where the air quality patterns
are close to the calculated new lower boundaries. The variant boundaires
for Istanbul are shown in Table 1, and a map of Istanbul distincts are shown
in figure 1.
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Table 15 EU and Turkey Limits6
EU Limits

Pollutant

SO2

CO

PM10

Duration
Hour
24 Hours
Winter
Year
8 Hours
Year
24 Hours
24 Hours
Winter
Year

Turkey Limits

Limit
350
125
20
20
10000

50
40

Before
2009
900
400
250
60
10000
30000
300
200
150

2010
900
370
225
52

2011
900
340
200
44

2012
900
310
175
36

2013
900
280
150
28

Date of
EU limits
are
obligated
for Turkey

2014
900
250
125
20
1.1.2019
16000
10000 10000 10000 10000 10000
26000 22000 18000 14000 10000 1.1.2017
260
220
180
140
100
178
156
134
112
90
132
114
96
75
60
1.1.2019

Figure 1 : Districts of Istanbul
MATERIAL AND METHODS
Istanbul is Turkey's most populous city as well as its cultural and
financial hub. Located on both sides of the Bosphorus, the narrow strait

5
6

All units are µg/m3
https://cevrekoruma.ibb.gov.tr/Dokumanlar/hava/limitdegerler.pdf
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between the Black Sea and the Marmara Sea, Istanbul bridges Asia and
Europe both physically and culturally. Istanbul's population is estimated to
be between 12 and 19 million people, making it also one of the largest
cities in Europe and the world. In Istanbul, pollutant data were recorded by
Istanbul Metropolitan Municipality Environmental Protection Department
(IMMEPD) for ten districts. These are Umraniye, Esenler, Uskudar,
Kadikoy, Kartal, , Alibeykoy, Besiktas, Sarachane, Sarıyer and Yenibosna.
Uskudar, Kadikoy, Kartal and Umraniye are located in Asia region.
Sarachane, Besiktas, Alibeykoy, Esenler, Sarıyer and Yenibosna are
located in Europe region.
In public health and environmental health, the upper and lower
boundaries are usually calculated as [mean ± 1.96 standard deviation]
(Clinical and Laboratory Standards Institute, 2000 ; Solberg, 1993). If the
data is skewed, the first alternative to deal with skewness is to ignore it,
which would be resulted by defining different data with same statistical
outcomes (Anscombe, 1973). When to “manage” skewness is tried, various
outcomes can be found on the same dataset (Silberzahn and Uhlmann,
2015). One or more statistical maneouvres are applied on data in order to
normalize the data.
RESULTS
We calculated G17 in order to determine how skewed are the data we
dealed with. We also calculated arithmetic mean (x̅) and standard deviation
(s) for each districts and parameters. Sample size (n) and median (N) are
also presented.
As we developed new lower and lower boundaries; Coefficient of
Skewness (G), GRiS mean (O), GRiS deviations (σLEFT and σRIGHT)
were calculated. In order to show the impact of GRiS approach, the data
concentration between 1, 2 and 3 deviations distances respectively were
calculated.
The essential outcome of this study; the lower boundaries with GRiS
approach ( O – 1.96 σLEFT), the upper boundaries with GRiS approach (
O + 1.96 σRIGHT) were calculated and presented. We also presented
lower and upper boundaries with normal distribution approach (arithmetic
mean ± 1.96 standard deviation) for comparization.
Lastly, we presented the day counts smaller or bigger than lower or
upper boundaries respectively. The daily averages of air pollutant
7

Adjusted Fisher-Pearson standardized moment coefficient. (Doane and Seward, 2011)
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parameters (SO2, CO and PM) for each disctrict are displayed in Table 1,
Table 2 and Table 3. Also, figure 2, figure 3 and figure 4 are presented in
order to outline how GRiS outcomes relevant with the data instead of
normally assumed outcomes.

SO2

Alibe
ykoy
Besik
tas
Esenl
er
Kadı
koy
Karta
l
Sarac
hane
Sarıy
er
Umra
niye
Uskü
dar
Yeni
bosna
ISTA
NBU
L

Table 2: SO2

2.1 1.5 3.0 2.5 3.4 2.3 2.9 3.1 2.2 2.1 2.
5
0
4
9
9
8
2
9
1
6
64
10
10. 12. 11. 8.9 11. 11. 8.3 7.5 7.7 12.
x̅
.2
71 95 25 1
26 52 6
2
5
23
5
11
11. 11. 12. 9.4 12. 11. 9.9 9.6 8.5 13.
s
.4
52 97 68 0
44 73 7
5
6
59
2
30
2,7 3,1 3,2 3,0 3,1 2,5 3,0 2,8 3,1 3,1
n
,1
66 40 70 27 19 97 72 30 95 09
25
7.0 9.0 7.0 6.0 7.0 8.0 5.0 4.0 5.0 7.0 6.
N (Median)
0
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Figure 6 - CO of Istanbul
Our results showed that during the period between 2003-2013 for daily
mean values, Ümraniye was the lowest concentration for the SO2
7.52±9.65 while Üsküdar with the lowest concentration PM was
37.23±21.40 due to normality assumption. The highest daily mean value
for SO2 was found to be 12.95±11.97 µg/m3 in Besiktas district due to
normality assumption. When we calculated according to the normal
distribution for SO2, the maximum number of days from the count of the
days greater than upper boundary are 259 days in the Yenibosna district.
On the other hand, when the same values are calculated according to our
method (GRiS), the maximum number of days from the upper border are
118 days in Beşiktaş district. When we calculated the count of the days
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smaller than lower boundary, there is no difference between normal
distribution and GRiS.
When the regions were examined for particulate matter, the highest
average daily values were measured 72.28±40.20 µg/m3 in Kartal district.
When the GRiS method was applied, the number of days are 153 from the
upper boundary. However, when the number of days of the upper boundary
were calculated according to normal distribution, there were 195 days in
Yenibosna province. The highest average daily value for particulate matter
assessed using GRiS was found in Kartal 69.62(−26.46
) µg/m3. In the
+46.86
calculations made using the GRiS method, the highest number of days of
the upper boundary was found to be 123 days Saraçhane district. We think
that these results were remarkable. Also, when the normal distribution was
used, the count of the days greater than the upper boundary are not found
in any districts whereas it reached 55 days in Yenibosna by GRIS method.
The study performed by Elbir et al. showed 68 µg/m3 in Istanbul (Elbir et
al., 2010). This result is the same as ours. We think that the reason why
Uskudar is at the low levels of pollutants is because of its being located
near the coast of Asian side and also because there is no big industrial area
near it. According to other studies, SO2 and PM were significantly
associated with total non-accidental mortality and respiratory mortality in
cities. Our results demonstrate that, SO2 and PM levels were below the
Turkish and European air quality guidelines. SO2 was the most
significantly associated pollutant with cardiovascular, respiratory and
natural mortality in the city. If we compare the results of our study with
different European studies, these estimates are consistent with the direction
of the association. Zmirou and Stieb López-Villarrubia reported the
existence of consistent associations between SO2 levels and cardiovascular
and respiratory mortality (Elbir et al., 2010).
Similarly, as a result of the assessment made for CO, Saraçhane was
found to be the district with the highest concentration 968.14±680.13
µg/m3. In the normal distribution method, Saraçhane was taken as the first
place in 410 days from the upper boundary. When the GRiS method was
used, the highest value of daily median was found in Saraçhane district
−350.69
917.86(+755.43
). At the same time, the number of large days from the
upper boundary was found in the province of Esenler with 116 days. The
most important feature of GRiS management was that it calculated the
count of the days smaller than lower boundary and it was located in the
saraçhane distinct as 59 days for CO.
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DISCUSSION
Emission sources in Istanbul are increasing with rapid economic and
industrial development. the number of vehicles is constantly increasing in
Istanbul. For this reason, the most important conditions for the reduction
of air pollution in the city are to encourage alternative and more sustainable
modes of transportation for automobiles. The change in air quality due to
a few reasons is a special precaution. Politicians are closely involved with
the effectiveness of regulations and are constantly changing these
regulations to reduce waste emissions.They expect a lower level of ambient
air pollution. It is not due to emissions only; as it is in accordance with the
causal chain of air pollution as well (Khoder, 2002). One reason for this
decline may be the widespread adoption of natural gas in Istanbul, starting
from the millennium. When it comes to the other reasons, while one of
them is the increase in the quality standards of the coal used in the city, the
other one is the enforcement of regulations limiting the use of coal
containing high levels of sulfur. In the study performed by Ozcan in 2012,
the mean SO2 concentration between 2002 and 2010 declined by 21% on
the European side of Istanbul and 28% on the Asian side. In our study, we
found that the annual mean SO2 concentration between 2003-2013
declined by %80 in all districts These findings were similar to other studies
(Naddafi et al., 2009). Our study investigated that the new upper and lower
boundaries of SO2, CO and PM air quality change between 2003-2013 in
Istanbul, Turkey. While the normal distribution method does not calculate
the count of the days smaller than lower boundary, the GRiS method can
calculate these values. For these reasons especially when the harmful
effects of pollutants are evaluated, it is suggested to investigate with GRiS
method in days exceeding upper limit, not just daily average values. By
using GRiS method, we achieved new boundaries without any statistical
maneouvres for each distinct and parameter (Keiser et al, 2005). We
believe that, to achieve these boundaries without any statistical
maneouvres will help to develop coherent boundary calculation methods,
not only for environmental health, but also any fields of science where
boundaries depend on continuous data. The removal of statistical
ambiguity, thus constructing coherence by using one and only one robust
method to calculate the boundaries will also help accomplish to doubtful
vision to scientific outcomes (Johnson et al, 1997 ; Camerer and Weber,
1992).
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THE BIOLOGY OF MELANOCYTES
Hatice YAREN KULOĞLU
1.

Introduction

Melanocytes are cells with dendritic extensions in the vertebrate skin
originating from neural crest. Melanocytes anatomically are found in the
skin (epidermis basal layer), eye (retina pigmented epithelium uveal
way), hair, ear (stria vascularis), mucous and central nervous system
(leptomeninges) (Jimbow et al, 1999) (Figure 1a and b). The melanocytes
are sometimes found in the skin, sometimes in the dermis, and sometimes
in the basal layer of the epidermis. The melanocytes in the vertebrate
epidermis are in close contact with keratinocytes and dendritic extensions
around themselves. With this close relationship, melanocytes perform
their primary functions. These are the production and distribution of
melanocytes. Thus, the pigmentation of the skin, the colouring of hair and
hair is provided. In melanocytes, melanin synthesis occurs in an organelle
surrounded by a very special membrane called melanosome. Melanin
synthesis results in the production of hydrogen peroxide and quinone
intermediates (Meyskens et al, 2001; Nappi and Vass, 1996). If these
intermediates are improperly treated, the epidermis may damage the cell
components of melanocytes. This hazard of melanin synthesis in
melanosomes is a remarkable aspect of nature hard to understand.
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Figure 1. a and b: Melanocyte located in the basal layer of the
epidermis, b: melanocyte placed in the dermis.
The harmful effects of melanocyte pathology have been demonstrated
by various melanocytic disorders. These include melanoma, albinism,
vitiligo, piebadlism, waerdenburg syndrome and Vogt-Koyanagi-Harada
syndrome (VKH) etc.. Melanoma, one of the disorders mentioned,
emerges with abnormal biology of melanocytes. Biological behaviour of
melanoma in dogs has been shown to be related to the anatomical region
of the first tumour. Most dog mouth and finger tumours are malignant,
while most skin melanomas are benign. Cat melanocytic tumours are
rare, and the region of interest has a high potential for independent
malignancy (Patnaik and Mooney, 1988).
Rapid advances in molecular and clinical research have revolutionized
existing concepts in the ethology, pathogenesis and treatment of
melanoma. Internal protective mechanisms within melanocytes may alter
treatment efficacy and clinical outcomes in patients with malignant
melanoma.
In this review; the histology of melanocytes, the regulation of
melanogenesis and the skin protective function of melanin pigment in
normal melanocytes will be briefly discussed.
2. Melanocytes in skin and hair pigmentation
2.1. Histology of Melanocytes
Melanocytes are derived from neuroectoderm (except retinal pigment
cells) (LaBonne and Bronner-Fraser, 1998; Rawles, 1948). Melanocytic
development in humans begins with melanoblast migration from the
neural protrusion during embryogenesis (Figure 2). Melanogenic cells
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from neural crest turn into melanoblasts, and they migrate to various parts
of the body and change into melanogonias. After that, mature
melanocytes occur. Dendritic extensions differentiated from melanocytes
in the basal layer of epidermis were placed between adjacent
keratinocytes (Figure 3). The connection between the dendrites of
melanocytes and the keratinocytes is necessary for the transport (transfer)
of melanomas containing melanin. In humans and dogs, an epidermal
melanocyte binds approximately 30-40 and 10-20 keratinocytes,
respectively. This connection allows melanin transfer to keratinocytes;
and this transfer is the main determinant of skin colour and helps to
protect the skin against the damage of ultraviolet radiation (Tsatmali et al,
2002; Olivares et al, 2001). Epidermal melanocytes and keratinocytes
form “epidermal melanin unit”. A similar symbiotic interaction occurs
between the active hair roots, and; likewise, creates a “follicular melanin
Unit” (Ortonne and Prota, 1993).

Figure 2. Migration of melanoblasts in mouse embryo

Figure 3. Dendritic extensions between melanocytes keratinocytes
2. Epidermal and hair melanin types and their regulatory
factors
Traditionally, melanin is in fact a pigment synthesized by the
oxidation of redox reactions by melanocytes. Tyrosine has a very
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important place in synthesis of melanin. Tyrosine is a substance that has
high molecular weight and that gives an extremely dense and insoluble
colour. The mammalian melanin consists of two pigments; eumelanin and
pheomelanin (Hunt et al, 1995). Eumelanin is a dark brown, very tightly
bound pigment with nitrogen. This pigment is not mainly responsible for
skin pigmentation. However, hair can be found at the same time.
Pheomelanin is a yellow-red alkaline soluble pigment obtained from
tyrosine, which combines dopaquinon with glutathione or cysteine to
form cysteine - DOPA. The intracellular level of cysteine depends on
whether eumelanogenesis or pheomelanogenesis is stimulated (Potterf et
al, 1998). Pheomelanin is responsible for hair and some hair colour tones.
In trichochrome B and C, there are large trichochromes isolated from
scarlet hair and red chicken feathers (Ortonne and Prota, 1993).
Trichochromes are acid-soluble pheomelanic pigments. Although most
melanin are classified as naturally occurring eumelanin or pheomelanin,
there are also quite complex melanin. Mixed melanin contains varying
proportions of eumelanin and pheomelanin pigments. After melanin
production, melanosomes are transferred to neighbouring keratinocyte
cells. Melanosome degradation occurs due to the effect of lysosomal
hydrolase acid in keratinocytes. The impaired melanosome is then thrown
to the stratum corneum layer.
The skin and hair pigmentation size in humans depends on the number
and distribution of melanosomes as well as the chemical nature of the
melanin they contain (Hearing, 1999). In dark-skinned individuals,
melanosomes are larger than light-skinned individuals and packaged as a
single unit. Thus, these large melanosomes contribute significantly to the
skin pigmentation and have an effect on the later degradation of
melanosomes in keratinocytes.
The amount and quality of melanins produced by melanocytes depend
on some factors. These include: UVR, melanocyte stimulating hormone
(α-MSH) and agouti signal protein (ASP). These factors mainly modulate
the expression of melanosomal enzymes involved in the expression of
eumelanin and pheomelanin. Interactions between α-MSH and ASP in
human and mice are critical for producing eumelanin or pheomelanin
(Barsh, 1995; Smith et al, 1998). Eumelanin is synthesized and ASP
promotes pheomelanin synthesis. Melanocytes are expressed at high
levels by the MSH receptor (MSH-R) of α-MSH, ie, the melanocortin 1
receptor (MCR-1) (Barsh, 1996). Agouti signalling protein (ASP) acts as
a competitive antagonist of α-MSH for MSH-R. MSH-R is expressed by
melanocytes and is considered a control point for pigmentation. MSH-R
is also found in other cells such as monocytes, endothelial cells and
keratinocytes (Bhardwaj et al, 1997; Hartmeyer et al, 1997).
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3.

The role of tyrosinase in melanogenesis

Biochemical events for the synthesis of melanin occur in
melanosomes. Melanosome is an intracellular organelle surrounded by a
membrane originating from the melanocyte endoplasmic reticulum.
Melanosomes, during their development, gain tyrosinase, tyrosinaseassociated protein (Trp-1) and tyrosinase-associated protein 2 (Trp-2),
which are melanogenic metalloenzymes. These three metalloenzymes act
catalytically in melanogenesis in mammals (Jimbow et al, 1994; Oetting,
1998). Of all these three enzymes, tyrosinase is of critical importance for
melanogenesis. Mammalian tyrosinase is a bifunctional, copper-bound
glycoprotein consisting of 511 amino acids with a molecular weight of
60-70 kDa (Nishioka, 1978). The copper atom in the active region of
tyrosinase has a catalytically important role in the tyrosinase reaction
(Keilin and Mann, 1938). Agents such as carbon monoxide (CO),
cyanide, salicylaldoxamine and ethyl carbonate bind to copper to inhibit
tyrosine activity and eliminate the ability to bind to oxygen. The
synthesis of tyrosine occurs in the ribosomes of the ribosomal
endoplasmic reticulum. Immature tyrosinase is transported to the Golgi
complex before being introduced into melanozones and asparagine-linked
glycosylation of tyrosine is completed. Glutalization in the Golgi
complex is necessary for normal structure and function of tyrosinase
(Ferrini et al, 1987; Hearing and Jimenez, 1987).
Tyrosine is divided into three main parts (Figure 4). These include:
internal, transmembrane, and cytoplasmic section (region with extensions
to the melanocyte cytoplasm) (Park and Gilchrest, 1999). Ninety percent
of the tyrosinase-bound area is localized in the interior. The catalytic
reactions resulting from the formation of melanin in the melanosome all
occur in the interior part (Hearing and Jimenez, 1989). The cytoplasmic
and transmembrane part of tyrosinase contains 30 amino acid tails and
short amino acid sequences found in the cytosol of the melanocytes. The
cytoplasmic part facilitates access to the ribosomal endoplasmic
reticulum (RER) from the Golgi complex (Viyasaradhi et al, 1995).
Protein kinase C-β (PKC-β) is a signal transduction enzyme for activation
of tyrosines. PKC-β is located in the melanosomal membrane with
tyrosine and activates the tyrosinase enzyme by phosphorylating serine
residues at the C-terminus of the cytoplasmic part.
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Figure 4.
tyrosinase.

Inside, transmembrane and cytoplasmic section of

Tyrosinase catalyses the biosynthetic transformation steps for the
synthesis of melanin pigment (Figure 5). L-tyrosine amino acid is the
metabolic precursor of melanin. First, L-tyrosine is hydroxylated to form
dihydroxyphenylalanine (L-DOPA) (Furumura et al, 1996; Cooksey et al,
1997). Then, L-DOPA is oxidized to dopaquinona. L-dopaquinone is an
intermediate formed during the processing of eumelanin or pheomelanin.
If no thiols are present, eumelanin is produced. Thiols have tendency to
react highly with quinone intermediates that direct the synthesis of
pigment of melanin, such as glutathione, cysteine, and thioredoxin from
eumelanin to pheomelanin. In the absence of the thiol compounds, the
dopaquinon is cyclized to give itself dopachrome (Prota, 1992). Also,
tyrosinase-associated protein (Trp2) dopachrome catalyses to the more
stable intermediate 5,6-dhidraxindole-2-carboxylic acid (DHICA) in
tautomerization (Aroca et al, 1990). Self-decarboxylation of dopachrome
occurs itself, but 5,6-dihydroxyl indole (DHI) is the precursor.
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Figure 5. Biosynthetic transformation of melanin synthesis

4. Regulation of melanogenesis
4.1. Pigmentation genes: Genes in mammalian pigmentation
regulates the intracellular, cellular, tissue-related and environmental
movements. In particular, the pigment genes that function in the
intracellular level refer to genes encoding meanocytes and melanosomespecific proteins. Cellular pigmentation genes determine the future of
melanocytes located in the basal epidermis. These genes also include
lethal stainings. They are called microftalmi and piebaldism (Hearing,
1999). The function of pigment genes at tissue levels encoding
transcription factors or growth factors is important for melanocyte
function. Finally, genes that regulate melanocyte function at
environmental level include ASP, MSH receptor and endothelin 1
receptor (Barsh, 1996).
5.2. The role of hormones in melanogenesis
A number of hormones, including adrenocorticotropic hormone
(ACTH) and α-MSH, are derived from the proteolytic (ability to cleave
proteins) of propriomclanocortin (POMC) (Siegrist and Eberle, 1995).
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The POMC is mainly produced in the pars intermediate of the pituitary
gland. α-MSH is produced in melanocytes and Langerhans cells. In
addition; ACTH can bind to MSH receptors in melanocytes to initiate
eumelanogenesis.
5.3. Role of UV radiation in melanogenesis
The reason for the diversity of skin and hair pigmentation in different
mammals is structural genetic factors and exposure to UVR in varying
proportions. Optional pigmentation is usually divided into two; early
tanning and late bronzing. Early pigmentation occurs by transferring
melanosomes from the perinuclear area to the dendrites. This usually
occurs in seconds, when exposed to UVA at a wavelength of 320-400 nm
and returns to its original state within 1 to 3 days. Late pigmentation is
due to the increase in the number of melanocytes and additionally
increase in the number of melanosomes and keratinocytes. And this
occurs within 2 to 3 days with UVB exposure to 290-320 nm.
An important stimulant for optional pigmentation in men is UVR.
UVR, a default melanocytic mutagen, is a very potent stimulant for the
growth and differentiation of melanocytes (Jimbow et al, 1994;
Chakraborty et al, 1999; Slominski and Pawelek, 1998). The
differentiation and activation of melanocytes can be induced directly by
UVR or indirectly by the interaction of UV-irradiated keratinocytes with
their environment. UVR may increase the synthesis of β-fibrobalast
growth factor (β-FGF) by keratinocytes that stimulate melanogenesis and
proliferation of epidermal melanocytes (Halaban et al, 1988; Bolognia et
al, 1989). Increased β-FGF synthesis results in a high regulation of other
keratinocyte derivatives (cytokines such as endothelin) as well as
exposure to keratinocytes to UVR (Figure 6).
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Figure 6. Melanogenesis formation steps

6. How does melanin protect skin?
Melanin pigments do not act only as the phenotype, but also as a
protective element against radiation. These pigments prevent the
development of sun originating skin cancer as well as the skin damage
(Ortonne and Prota, 1993; Creel et al, 1990; Larsson, 1995). Mammalian
skin; it is equipped with defence mechanisms such as melanin, bristle
plating, Langerhans cells and cell spills that minimize UVR-related DNA
damage. This protective role of melanin is achieved by the ability to
absorb ultraviolet rays and the interaction of ultraviolet rays with
membrane lipids and other cellular chromafores generated by reactive
oxygen species (ROS). Epidermal melanin has a stable free radical. This
free radical is capable of carrying out oxidation and reduction reactions.
Because of the nature of poliquinoidin, it facilitates the UVR absorption
of melanin by facilitating the movement of unpaired electrons between
different energy levels (Prota, 1994; 81 Jimbow et al, 1995; Halliwell and
Gutteridge, 1999). Striking radiation is distributed by melanin and drops
down. This results in heat generation. The radiation can be absorbed in
the oxidized melanin polymer. The ability of melanin to cleanse UVRinduced reactive oxygen species (ROS) indicates the self-protective effect
of melanocytes (King et al, 1997).
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Keratinocytes encircle the nucleus as an umbrella to protect it from
possible radiation possibly stemming from UV rays from melanin (King
et al, 1997; Gibbs et al, 2000). This structure of melanin (supranuclear
melanin hat), which overlaps the nucleus, eliminates the negative effect
of pyrimidine (6-4) pyrimidone photoproduct (6-4PP) v cyclobutan
pyrimidine dimers (CPD) which have carcinogenic potential.
The photo-protective effect of melanin has been proven to be due to
the greater damage caused by UVR in the less melanised skins (Ferrini et
al, 1987).
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CALT (CONJUNCTIVA ASSOCIATED LYMPHOID TISSUE)
Hatice YAREN KULOĞLU
1.

INTRODUCTION

The conjunctiva is a mucosal structure covering the anterior part of
the corneal segment outside the cornea and the interior of the caps.
Conjunctiva consists of three parts; bulbar conjunctiva (covering the
eyeball), the palpebral conjunctiva (covering the inner surface of the
eyelids) and the fornix conjunctivas (the part formed by folding the tissue
itself). There is a semilunar fold in the inner corner of the karankula (the
part where the upper and lower eyelids meet). The palpebral conjunctiva
is firmly attached to the tarsa; and the bulbar conjunctiva is weakly
attached to the tenon capsule. These two tissues mix with each other in
limbust, and form Vogt palizades (Kracher et al., 1997).
The conjunctiva is examined microscopically in two parts. There are
epithelium on the outside and lamina propria on the inside.
1.1. Epithelial Layer
The conjunctival epithelium has different characteristics in different
regions of the tissue. In the valve conjunctiva, the epithelium is nonkeratinised, whereas in the bulbar conjunctiva, the basal cells are
cylindrical and consist of epithelial non-keratinised multilayer squamous
epithelial cells. While the epithelium in the bulbar conjunctiva is fivefold, it is found in two layers of the conjunctiva of the valve. In the
epithelial layer there are melanocytes between the basal cells. There are
also Langerhans cells in the whole conjunctiva. In particular, there are
mucin secreting goblet cells found in the palpebral conjunctiva and
inferonasal bulbar conjunctiva (Kracher et al., 1997).
The surface of the structures called microvilli and micropili present on
the epithelium is covered by the glycocalyx and hydrophilic mucin layer.
These structures are of great importance to keep the tear over the
conjunctiva.
Unlike cornea, the conjunctival epithelium lacks of an organized
basement membrane and is loosely located on the substantia propria.
The stem cell source of the conjunctival epithelium is unclear. It has
been shown that the fornixine conjunctival epithelium has a greater
proliferative ability than goblet cells, bulbar and palpebral conjunctiva.
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1.2. Lamina Propria Layer
The epithelial layer is separated by a basement membrane. The lamina
propria consists of two layers. These are the lymphoid layer in the upper
part and the fibrovascular layer the bottom. Lymphocytes, mast cells and
macrophages play important roles in the immunity of the eye in the
lymphoid layer. Human lymphoid tissue develops 3 months after birth. In
the fibrovascular layer, there are veins, lymph nodes and nerves. There
are also auxiliary tear glands called Krause and Wolfring.
In conjunctiva feeding, palpebral arteries and anterior ciliary arteries
are involved. The marginal artery arc of the eyelid nourishes the tarsal
conjunctiva, and the peripheral artery arc feeds the bulbar conjunctiva up
to 4 mm from the fornix and limbus. The anterior ciliary arteries progress
to the cornea through the limb, forming a superficial and deep episcleral
perilimbal plexus.
While the veins of the bulbar conjunctiva are poured into the
episcleral venous plexus, the veins of the palpebral conjunctiva are
poured into the orbital veins. The nerve stimulation in the conjunctiva is
provided by the ophthalmic and maxillary branches of the nerve
trigeminus. The lymphatics of the conjunctiva drain into the medial
submandibular and into the preauricular lymph nodes in lateral. The
conjunctiva makes an important barrier against foreign objects and
exogenous microorganisms.
Both biochemically and histologically, the conjunctival epithelium are
quite different from that of corneal epithelium. While the cornea is a
transparent, regular, refractory and veinless structure, the conjunctiva is
an opaque, irregular and vascularized structure.
The goblet cells in the conjunctiva epithelium are important sources of
mucin in the tear film. 5-10% of all ocular surface cells consist of goblet
cells (Thift et al., 1980). Carbohydrates, amino acids and other important
nutrients are easily provided from conjunctival vessels. There is also a
small amount of glycogen. While glycolic has tricarboxyacetic acid and
respiratory chain enzymes with a high proportion, it has low proportion
of hexose monophosphate activity (Baum J et al., 1963).
When there is no corneal epithelium, the corneal stroma can close the
conjunctiva epithelium at a rate of 1 mm/hr (Records, 1994). Once
closed, it loses its conjunctival features after 4-5 weeks (Shapiro et al.,
1981). This histological appearance is called transdifferentiation of the
corneal epithelium of the conjunctival epithelium. However, the
transdifferentiated epithelium does not show the same features as the
corneal epithelium (Thoft et al., 1977). The metabolic level, enzyme
activity, and protein profile cannot be compared with the cornea even
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after weeks (Thoft et al., 1977). This epithelium is vulnerable to trauma;
and it is easily vascularized and has a conjunctival-like appearance.
The normal conjunctiva, the most immunologically active outer layer
of the eye, creates a natural barrier to the infestation of exogenous
substances and develops lymphoid hyperplasia after stimulation. These
inflammatory cells present from birth have been studied in various animal
species and are thought to increase in number by age, antigenic
encounter. Although the conjunctival response often involves
predominantly mononuclear cells, normal human conjunctivas also
contain a large number of infiltrative and inflammatory cells. These
include lymphocytes, plasma cells, eosinophils, neutrophils, and a large
proportion of mast cells (tissue dependent). These cells are normally
located in the substantia propria layer below the epithelial surface and
migrate to the surface as a result of various stimuli, while mononuclear
cells are normally present in the epithelial layer. Langerhans cells from
antigen presenting cells are located in the conjunctival epithelial layer.
Dendritic cells are found in the stroma and have the ability to express
MHC II (Major histocompatibility complex). Many of the inflammatory
cells present in the conjunctiva are involved in phagocytosis, in antigen
presentation, and in the immunological memory of the individual. The
epithelial cells of the conjunctiva are also effective in phagocytosis and
epithelial phagocytosis is active in Listeria and Chlamydia infections.
Both epithelial and leukocytes secrete lysozymes containing hydralazic
acid, which has a strong antimicrobial effect. In addition, ocular
provocation tests have shown that conjunctival epithelial cells can secrete
cytokines such as HLA DR, ICAM-1 and RANTES, TNF-α, IL-6, IL-8
and GM-CSF (Bozkurt et al., 2007).
Conjunctiva, together with the lacrimal gland, forms an eye-related
lymphoid tissue (EALT) that is part of the mucosal system (mucosa
associated lymphoid tissue-MALT). The EALT is examined in two parts;
conjunctival (CALT) and lacrimal drainage system (LDALT). The
diffusely distributed lymphoid cells particularly concentrate on the tarsal
and orbital conjunctiva and are in the form of a lymphoid layer under the
epithelial layer. In addition to diffuse lymphoid tissue, lymphoid follicles
are also observed in the orbital conjunctiva and tarsal crypts. The
conjunctival follicles, which are part of CALT, contain lymphocyte packs
at various levels of their development and become lymphocyte
production sites, particularly during inflammation. These follicles are
located adjacent to high endothelial venules (HEV) that support their
active role. The number of B lymphocytes is higher and is generally
concentrated within the central follicles. In the intraepithelial peripheral
follicles, CD8 (+) T cells are usually present, also both CD4 (+) and CD8
(+) T lymphocytes are present in equal proportions. It has been shown
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that conjunctival T lymphocytes can be transformed into memory T cells
after antigenic stimulation. In the lacrimal gland (LDALT), connective
tissue between secretory acini cells, plasma cells, B cells, dendritic cells,
macrophages and many T cells are mixed. Most plasma cells are stained
positively for IgA, the basic immunoglobulin in the tear. Again, many
primary follicle-like structures are also observed in intesticia. When these
systems are considered in localizations, it is contemplated that they are
important in the protection of the cornea, especially in the absence of
lymphoid tissue.
In general, all of the classes of immunoglobulin are present in the
conjunctiva and most are present in the subepithelial tissue. However,
there is almost none in the epithelium. When looked at via
immunoflorecent, plasma cells that produce Ig are not shown in the
perilimbic conjunctiva.
There are other non-specific protective mechanisms in the
conjunctiva. Fixed epithelial turnover and warmth of ambient temperature
due to tear evaporation may have a protective effect. In addition, some
unknown factors make conjunctivitis more resistant to some viruses, such
as influenza, but do not have any effects against the gonococcal and
inclusion conjunctivitis agents. The apparent vascularity of the
conjunctiva and the generally observed vascular dilatation seem to ensure
the passage of the necessary substances in the circulation of the
conjunctiva against a dangerous agent. Fixed normal flora contributes to
defense by preventing the development of more pathogenic species.
Anatomical barriers constitute mucus and antibacterial secretion, local
humoral and cellular immune response, conjunctival complex defense
mechanism.
In contrast to other eye tissues, the conjunctiva has lymphatic
drainage. Lateral conjunctiva drains into the preauricular lymph nodes,
while nasal conjunctival lymphatic drains into the submandibular lymph
nodes (Bozkurt et al., 2007).
2.

IMMUNOLOGY OF CONJUNCTIVA

The conjunctiva, while secreting molecules such as mucus, important
for the stability of the tear layer, also undertakes an important defense
function. Conjunctiva has rich vein coverage, and can induce
inflammatory events with many immune cells and direct these events
(Kantelip et al., 2001). Immunologically, both the epithelium and the
substantia propria located beneath the basal membrane of the epithelium
show different but another related activity. The eye is exposed to foreign
antigens due to its special structure. The immunological structure of the
conjunctiva is also regulated in a complex network to ensure the highest
efficacy.The cells in the conjunctiva interact with each other and with
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systemic immune structures. The conjunctiva is immunologically
equipped with all immunoinflammatory defense systems. The contact of
the antigen with the conjunctiva and the inflammatory reaction starting
from its introduction to the conjunctiva includes the vascular phase, then
the cellular phase, phagocytosis and digestion. If the antigen cannot be
eliminated, more complex immunological events develop (Baudoin et al.,
2001). Non-original and original defence systems under the constant
threat of antgens and photgens coming from outer environment take place
(Ableson et al., 2000).
2.1. Non-original defense systems
Conjunctival multilevel epithelium consists of superficial flat cells,
intermediate cells, basal cells, and goblet cells. The intercellular spaces
are impermeable due to the fact that the lateral cytoplasmic membranes of
the superficial epithelial cells in different parts of the conjunctiva (limbal,
tarsal and fornix conjunctiva) have tight junction sites. Thus, the entry of
impurities, including potential antigens, is prevented. If the integrity of
the epithelium is impaired, the mucosal immunity is interrupted as well.
Examples of this are dry eye syndrome, allergic eye diseases and surgical
trauma during corneal transplantation (Knop et al., 2005).
The conjunctival epithelium is separated from the loose connective
tissue of the substantia propria (lamina propria) with a thin basement
membrane. The lamina propria does not only respond to metabolic
requirements with its multicore, but also provides migration routes for
lymphoid cells. Immunoglobulins and antibacterial proteins that fill the
lamina propria are important for defense, whereas cytokines, chemokines
and adhesion molecules provide guidance for the migration of
immunological cells and direct cell contacts. Lymphocytes, plasma cells,
macrophages, dendritic cells, eosinophils, and mast cells, such as
fibroblasts in the lamina propria, have semi-protective roles.
The ocular surface and therefore the conjunctiva are continuously
washed and lubricated by the tear. Apart from these mechanical effects of
tears in the non-specific defense system, compounds such as secretory
immunoglobulin A, lactoferrin, beta-lysine, lysozyme and complement in
the tears function to prevent infections and allergic reactions. Lactoferrin,
lysozyme and beta-lysine inhibit bacterial growth, whereas lysozyme and
beta-lysine act together to attack the bacterial wall and cell membrane
(McClellan, 1997).
2.2.Original defense systems
The specific defense systems in the conjunctiva have some important
features. First, this response is specific to antigens, and is directed to the
construction of antigen-specific antibodies. The original immune
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response has ‘memory’. After the first encounter with the antigen, the
immune system is ready during the next attack. Thus, a rapid increase in
antibodies to the antigen occurs. Another characteristic of the specific
immunological responses is that the response can be increased or
decreased according to the need. Here, different humoral and cellular
mechanisms are worked together and fine-tuned to respond working in
the interaction. The non-specific immune defense system and the original
defense system are not independent of each other, but cover many
common elements.
3. THE ROLE OF CONJUNCTIVAL EPITHELIUM IN
IMMUNOLOGICAL EVENTS
Conjunctival epithelium cells refer to various adhesion and costimulatory molecules, cytokines and chemokines in both ocular allergic
diseases and other inflammatory conditions. IL-6, IL-8, RANTES and
TNF-α are expressed in normal epithelial cells. Epithelial cells express
HLA-DR class II antigens with the effect of γ-interferon and thus actively
participate in immunological events. Chronic allergic conjunctival
epithelial cells have been shown to express chemokine and cytokines
such as eotaxin and IL-4 (Bozkurt et al., 2007).
It is noteworthy that conjunctival epithelium cells provide both
inflammation and inflammatory reaction in ocular surface. It has been
found that, when exposed to cytokines such as TNF-α, arası-interferon,
IL-4 or IL-13, the epithelium cells alter the expression of various
intercellular adhesion proteins such as ZO-1, desmoplakin I / II and
connexin-43, under the influence of various cytokines. (Calonge et al.,
2006).
Toll-like receptors (TLR) bound to the membrane are known to be
prominent proponents of the natural immune system in mammals. These
receptors mainly recognize the pathogen-associated molecular patterns
(PAMPs) of invasive microorganisms; and, if activated, they initiate nonspecific natural responses rapidly and trigger delayed specific adaptive
cellular responses. TLRs are likely to play a role in the immune responses
of the ocular surface, in particular in the relationships between natural
and adaptive immune responses and in immunological tolerance. The
presence of TLR is shown on the ocular surface including the cornea
(Gilger et al., 2008).
4.

CALT (Conjunctiva Associated Lymphoid Tissue)

Mucosal lymphoid tissue containing antigens and presenting cells for
antibody production plays an important role in the defense of mucosal
surfaces (Bienenstoek J and Befus AD 1980). Bowel-associated lymphoid
tissue (GALT) (Burns et al., 1982; Chu and Liu 1984; Parsons et al.,
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1991; Sminia et al., 1983) and bronchi-associated lymphoid tissue
(BALT) (Anderson et al., 1986; Bienenstoek and Johnston 1976;
Bienenstoek and Johnston 1973; Chamberlain 1973; Fagerland and Arp,
1990) were studied in poultry and mammals. Conjunctival-associated
lymphoid tissue (CALT) morphologically resembles the properties
reported in GALT and BALT (Bicnenstoek and Befus, 1984; Franklin
and Remus, 1984). Localization, epithelial structure, cell composition and
vascular appearance have an important role in CALT mucosal immunity
(Fix and Harp, 1989). CALT plays a role in making antibodies against
these antigens by forming a contact site with antigens (Franklin and
Remus, 1984).
CALT consists of solitary or aggregate lymph follicles and specialized
epithelium overlying these follicles. This epithelium is referred to as
follicular-associated epithelium (FAE) or lenfoepitelial (Fix and Harp,
1989; Franklin and Remus, 1984; Wolf and Bye, 1984).
FAE consists of flattened epithelium without a goblet cell (Dobashi et
al., 1982). The nonlenfoid conjunctival epithelium is flat and a multilayer structure (Stock et al., 1987) containing goblet cells (Goller and
Weyraueh 1983; Stock et al., 1987). There are solitary or aggregate
lymph follicles under the FAE (Maslak and Reynolds, 1995). B
lymphocytes, blast-shaped cells, mitotic figures and a small number of T
lymphocytes are present in the germinal center of the lymphoid follicles
(Wotherspoon et al., 1994). The circumference of the germinal center is
limited by T lymphocytes (Maslak and Reynolds, 1995). Plasma cells are
observed in the connective tissue around the follicles (Wotherspoon et al.,
1994).
In recent years, it has been reported by several researchers that alphanaphthyl acetate esterase, one of the nonspecific esterases, is found in T
lymphocytes and not found in B lymphocytes (Aştı et al., 1993). Also, it
has been mentioned that since ANAE positive reaction in T cells are in
the form of 1-2 localized granules, B lymphocytes gives negative reaction
to ANAE staining (Müller et al., 1974).
Aşti et al. and Bianchi et al. report that there are a small number of B
lymphocytes in T lymphocytes and T in T lymphocytes. The presence of
T lymphocytes at the germinal center is due to the need for cooperation of
T lymphocytes for shaping the centrum germinativum reaction (Gutman
and Weissman, 1972). In animals whose thymus is removed or T cells are
suppressed, the centrum germinativum reaction is not formed (Sousa et
al., 1979). In order to shape this reaction, the presence of T lymphocytes,
especially helper T lymphocytes, is required at the germinal center. In
addition, it is reported that there are a small number of B lymphocytes in
the areas where T lymphocytes are found, T and B cells by establishing a
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mutual relationship, and also the conversion of B cells to plasma cells is
found in this region (Weldman et al., 1978).
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MICROBIOLOGICAL QUALITY ASSESSMENT OF
HUNGARIAN GOULASH PREPARED WITH SOUS VIDE
TECHNIQUE
Hande MORTAS* & Saniye BILICI
Nezih MUFTUGIL & Ozlem GONUL

Introduction
Sous vide (SV), also known as vacuum-cooking technology, emerged
in early 1960s and today this technique is used for maintaining maximum
sensory quality and minimizing the risk from foodborne pathogens. Sous
vide is defined as “food cooked under controlled conditions of temperature
and time inside heat stable vacuum pouches”. The basic processes of SV
technique involves precooking, portioning, vacuum packaging,
pasteurization, chilling, cold storage and reheating (Ibora-Bernad et al.,
2015: 1726; Roldan et al., 2015: 513; NSW Food Authority, 2012: 10).
Keeping the nutritive value extending the storage period/shelf life of
products by preventing the microorganism growth with the help of vacuum
packaging technique is gaining more and more popularity (Church &
Parsons, 2000: 159; Myhrvold et al., 2011). SV, which has been used as an
alternative cooking technique in collective consumption places especially
after 2000s, ensures the better penetration of heat into food and better
cooking with the help of steam and water during the cooking process.
Besides, cooking in vacuum packages prevents the loss of moisture and
aroma in food, lessens the risk of oxidation and extends the storage period
of food by inactivating aerobic microorganisms (Church & Parsons, 2000:
158; Galimpin-Johan et al., 2007: 253; Juneja & Tewari, 2008; Mol et al.,
2012: 500; Myhrvold et al., 2011). Studies indicate that maximum storage
period depends on the microbiological properties. It is known that SV
application to meat dishes is amongst the most popular research subjects
due to the advantages of SV usage for longer period of storage of
potentially risky foods (Baldvin, 2012: 20; Diaz et al., 2011: 33; Diaz et
al., 2010: 540; Nissen et al., 2002: 433). Despite of the advantages of SV
*

(Res. Assist.), Gazi University, Faculty of Health Sciences, Department of Nutrition and
Dietetics, Ankara, Turkey. E-mail: hande.mortas@gmail.com
 (Assoc. Prof.), Gazi University, Faculty of Health Sciences, Department of Nutrition and
Dietetics, Ankara, Turkey. E-mail: sgbilici@gmail.com
 (Prof.), Okan University, Faculty of Engineering and Architecture, Department of Food
Engineering, Istanbul, Turkey. E-mail: Nezih.Muftugil@doco.com.tr
 (Food Engineer), Istanbul University, Graduate School of Health Science, Department
of Food Hygiene and Technology, Istanbul, Turkey. E-mail: ozlem.gonul@doco.com.tr

77

technique, microbiological risks can cause some disadvantages. Listeria
monocytogenes and Clostridium botulinum are the most pathogens of
interest about the safety of SV technology because these pathogens can
grow rapidly during the storage period in the lack of proper pasteurization
and in the presence of high levels residual oxygen found in pouches after
vacuum packaging (BC Centre for Disease Control Environmental Health
Services & the BC Sous Vide Working Group, 2014; Schellekens &
Martens, 1993). From the literature available, it is difficult to precisely
estimate the shelf life of sous vide prepared foods. According to studies the
shelf life of food prepared with sous vide has been reported to vary between
6 and 35 days (Diaz et al., 2008: 287; Hanse et al., 1995: 265; Nyati, 2000:
471; Simpson et al., 1994: 5; Vaudagna et al., 2002: 425).
This study was conducted to determine the microbiological changes in
Hungarian Goulash produced with sous vide technique, during the
different storage periods.
Materials and Methods
General layout of the research
In the study, Hungarian Goulash produced with SV technique was
stored at 2°C during 20 days; and changes in the microbiological quality
of the product and the internal factors (pH and moisture) affecting the
microbiological quality was analysed in five-day intervals. The initial
analysis (day 0) was made after the pasteurization and fast chilling process
shown in the flow diagram (Figure 1). The study was carried out
maintaining the similar laboratory conditions at each analysis period.
Samples were analysed on the days 0 and 20 for total aerobic mesophilic
bacteria, Salmonella spp., Listeria monocytogenes, Enterobactericeae and
Clostridium perfringens. The pH and moisture content were analysed at 5
days intervals during the storage period. On the day of 5th, 10th and 15th,
total aerobic mesophilic bacteria, Enterobacteriaceae and Clostridium
perfringens analyses was determined. All the analyses were performed out
triplicate.
Preparation of Hungarian goulash for the analysis periods
In the production stage of Hungarian Goulash with sous vide technique,
beef cubes, crushed tomatoes, onion, green pepper, tomato paste,
sunflower seed oil, wheat flour, salt, powdered red pepper were used. The
production flow diagram of the analysed Hungarian Goulash produced
with SV technique and the maximum final internal temperatures are shown
in Figure 1.
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FIGURE 1. Production flow diagram of Hungarian Goulash produced
with sous vide technique
Thawing process was conducted at 4ᵒC for 48 hours. After stirring the
all of pre-processed ingredients internal temperature was measured as
83.6ᵒC. The internal temperature of Hungarian Goulash was measured
2.2ᵒC after chilling for 90 minutes. Polyamide polyethylene packages
(oxygen permeability: 0.52 cc/day at 24ᵒC; total thickness: 150 micron;
moisture permeability: 0.125 g/day) were used for vacuum packaging
(98% of air removed). Pasteurization at 90ᵒC for 90 minutes in steam oven
was applied to the packages after vacuum-packing. Following
pasteurization, internal temperatures of packages was provided to decrease
to 1.4ᵒC for 70 minutes using blast chiller. Hungarian Goulash packages
were stored in refrigerators at 4ᵒC for 20 days.
Microbiological analysis of Hungarian goulash dish
Sampling procedure from the vacuum packaged production was
performed using the ‘ISO 6887-2:2003 Microbiology of food and animal
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feeding stuffs-Preparation of test samples, initial suspension and decimal
dilutions for microbiological examination-Part 2: Specific rules for the
preparation of meat and meat products standard’. For aerobic mesophilic
bacteria analysis PCA and for Enterobacteriaceae analysis VRBG agar
was used. Enterobactericeae analysis was performed using ISO 21528-2:
Microbiology of food and animal feeding stuffs- Horizontal methods for
the detection and enumeration of Enterobacteriaceae-Part 2: Colony-count
method standard. On the initial and 20th day, Salmonella spp. and Listeria
monocytogenes analyses (with AOAC-PCR Assay) were performed using
BAX system. In Clostridium perfringens analysis, BAM 2001 was used in
accordance with ‘ISO/IEC 17025 “General requirements for the
competence of testing and calibration laboratories” standard’.
Determination of physicochemical changes in Hungarian goulash
pH measurement
pH measurement of samples was performed using ISO 2917:1999 Meat
and meat products-Measurement of pH-Reference method standard. pH
measurements were done at the day of microbiological analysis and it was
performed at 5-day intervals during the storage periods. The calibration of
pH meter was made on each analysis day.
Determination of moisture
Determination of moisture was conducted according to ‘AOAC Official
Method 950.46 Loss on Drying (Moisture) in Meat’ during the 20-day
storage period at 5-day intervals including the initial day.
Statistical analysis of data
In the study, SPSS 15.0 package software was used in statistical
evaluation of data. Changes in the parameters were evaluated depending
on ANOVA test results. Significance was established at p < 0.05 level.
Results
Microbiological analyses
At the end of the study that was performed at the initial and 20th day no
total aerobic mesophilic bacteria, Enterobacteriaceae, Salmonella spp.,
Listeria monocytogenes and Clostridium perfringens was detected. Also
according to analyses done at 5-day intervals no microorganisms were
determined (Table I). Results of Salmonella spp. and Listeria
monocytogenes analyses performed using thermal cycler (polymerase
chain reaction machine) are given below.
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Table 1. Microbiological changes observed during storage period (log
kob/g)
Microbiological
Analyses

Day 0

Total aerobic
mesophilic bacteria

<1±0,00

Enterobacteriaceae

<1±0,00

Day 5

Day 10

Day 15

Day 20

<1±0,00

<1±0,00

<1±0,00

<1±0,00

<1±0,00

<1±0,00

<1±0,00

<1±0,00

Salmonella spp.

ND*

ND*

Listeria monocytogenes

ND*

ND*

Clostridium perfringens

<1±0,00

<1±0,00

<1±0,00

<1±0,00

<1±0,00

*ND: Not detected.
Moisture content of the food, one of the internal factors affecting the
reproduction of microorganism, was assessed triplicate in each analysis
period. The average results of moisture measurements of analysed samples
were given in Figure 2. No significant differences were found between
results of moisture measurements (p>0.05).

Moisture (%)

65
64,5

64,48

64,40

64
63,5

63,72

63,69
63,22

63
62,5
Day 0

Day 5 Day 10 Day 15
Storage periods

Day 20

FIGURE 2. Moisture measurements during storage periods
In the study also the pH measurements were done during the storage
period and no significant differences were found between pH
measurements (p>0.05).
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5,465
5,46

5,46

pH

5,455
5,45

5,45

5,45

5,445
5,44

5,44

5,44

5,435
5,43

Day 0

Day 5 Day 10 Day 15 Day 20
Storage periods

FIGURE 3. pH values during the storage periods
Discussion
Vacuum package is stated to prevent aerobic bacteria reproduction and
oxidative rancidity which causes undesired aroma during storage
(Galimpin-Johan et al., 2007: 251; Mol & Ozturan, 2009: 68; Roldan et al.,
2015: 512). Furthermore, as the cooking process is performed in the
package, loss of flavouring components and as well as moisture are
prevented. Especially the maintaining of the moisture content of the meat
increases conversion from collagen to gelatine, and thus positively affects
the meat tenderness (Church & Parsons, 1993: 563).
In the study, Clostridium perfringens, Salmonella spp. and total aerobic
mesophilic bacteria were not detected in the analysis periods at 5 day
intervals and also during the 20 day storage period at 2°C. Also no
significant changes in the moisture content were detected. It was
considered that these findings may be a consequence of proper cooking
and storing using vacuum package. In a similar study, the beef cooked with
SV technique was pasteurized for 443 minutes at 75°C, and for 88 minutes
at 85°C in water-bath, and it was stored at 2°C and 10°C for 35 days.
Clostridium perfringens, Salmonella spp., Staphylococcus aureus, total
coliform and total aerobic mesophilic bacteria reproduction was not
detected in the study. Furthermore, when physicochemical features were
examined, no significant changes were found in water activity and pH
values level (Galimpin-Johan et al., 2007: 251). In a study, beef was
inoculated with Brochothrix thermosphacta, Pseudomonas spp. and
Enterobacteriaceae, and microbial changes during storage at 4°C for 20
days were investigated. It was determined that with vacuum-packaging
technique, there was a significant decrease in the number of these types of
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bacteria, however, lactic acid bacteria was not affected (Pennacchia et al.,
2011: 84). The necessity was also mentioned to search chemical and
biochemical content of food because it can affect the growth of
microorganisms (Dainty, 1996: 19; Gould, 1996: 51; Gram et al., 2002: 79;
Jos, 1996: 1; Thomas & Wimpenny, 1996: 361).
In a study by Jang ve Lee (2005), beef cooked with SV technique and
beef cooked with traditional method were compared (Jang & Lee, 2005:
285). It was found that this comparison indicates that beef cooked with SV
technique has a higher sensory and microbiological quality and it was
concluded that SV is more advantageous as it extends the storage period
up to 12 days.
Time-temperature monitoring is as critically important during cooking
operation as well as chilling operation. It is pointed out that in case of
improper/insufficient time-temperature monitoring during cooking and
chilling process, psychrophilic pathogens continue to growth in food
during cold storage that posing a threat. Especially Clostridium botulinum,
Yersinia enterocolitica, enterotoxigenic Escherichia coli and Listeria
monocytogenes that are continuing to growth at 5°C are known to continue
reproducing in food in consequences of improper chilling and cold storage
(Schellekens & Martin, 1993).
There are many similar researches focusing on that storage period of
foods produced with SV technique. According to the findings of these
studies, storage period can be extended more than 20 days (Goussault,
1988; Light et al., 1988: 21; Picoche, 1991: 133; Sheard & Rodger, 1995:
53; Schafheitle & Light, 1989: 199). A study conducted by Nyati (2000)
investigated the changes in microbial and sensory characteristics during
storage periods at 3°C and 8°C up to 5 weeks after SV technique
application to many types of meat such as veal, lamb, beef, chicken and
pork (Nyati, 2000: 471). It is concluded that microbial and sensory quality
were protected in food stored at 3°C while the number of total bacteria after
4-week storage period in almost all products was found approximately
7x103 cfu/g, and the reproduction of Listeria monocytogenes, Salmonella
spp., Clostridium botulinum, Bacillus cereus and Enterobacteriaceae was
not detected during storage period. In this study, total aerobic mesophilic
bacteria, Listeria monocytogenes, Salmonella spp., Clostridium
perfringens, and Enterobacteriaceae was not detected in Hungarian
Goulash produced with SV technique during the 20-day storage period at
2°C. As in this study, monitoring the storage temperature, pasteurization
time-temperature combinations and all the cross contamination sources
with HACCP system is important for controlling microbial growth and
ensuring the food safety.
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A study by Topal et al. (1996) focused on the sensory, microbiological,
physical and chemical changes occurring in “çoban kavurma” (a traditional
Turkish dish with red meat) produced with SV technique during the storage
period. In this study, total bacteria, coliform, Bacillus spp., yeast-mould,
Staphylococcus aureus, Salmonella spp., Streptococcus spp.,
Pseudomonas spp., Listeria spp. levels were researched and it was found
that the stability in the product quality can be maintained during 42 days
while there were insignificant changes were found up to 63-day storage
periods (Topal et al., 1996: 131).
Sebastia et al. (2010) investigated the changes in the microbiological
quality in foie gras, pork, chicken and fish cooked with SV technique and
during storage for 30 days at 3°C. Staphylococcus aureus, Escherichia coli,
Salmonella spp., Listeria monocytogenes and Clostridium perfringens
were not detected in any of the analysis periods (starting day, on the days
of 15th and 30th) (Sebastia et al., 2010: 964), which indicates a similar result
with our study. We concluded that microbiological quality can be
maintained at least for 20 days.
Application of SV technique can differs among countries, restaurant
and chefs. For instance, SV technique does not include a cooking process
before pasteurization. However, it is also stated that such half-cooking
processes as blanching or roasting can be applied before pasteurization,
and then SV technique can be completed with pasteurization process which
is done after vacuum packaging process (Nissen et al., 2002: 433). Also in
the study as Topal et al. (1996) were done, a cooking process before
pasteurization was applied (Topal et al., 1996: 131). While cooking before
the pasteurization process in SV technique improves the food safety, on the
other hand it may increase the workload in institutional food services.
In this study sensory quality was not evaluated by professional
panellists. Also it is important to evaluate the effects of water activity and
biochemical compounds on storage period as well, because these factors
are known to be the important affecting the microbial growth in food.
Conclusions
This study indicates that there are no negative changes occurring in the
microbiological quality of Hungarian Goulash produced with SV
technique, which includes respectively precooking, cooling, pasteurization
and cooling processes, during 20-day storage period at 2°C. Further
studies are required to evaluate the effects of different pasteurization and
cold storage time-temperature combinations on the quality of product. In
addition, further studies are needed, including analyzes of other anaerobic
bacteria in which meat products produced with the sous vide technique.
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It is considered that use of dishes produced with sous vide technique
can prevent the foodborne illnesses to ensure the food safety especially for
immunosuppressed patients. Thus, to promote the use of dishes produced
with sous vide technique will provide an advantage in catering systems.
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IMMUNE SYSTEM CELLS AND TISSUES IN THE INTESTINES
Tulay KILICASLAN AYNA  Hayriye SENTURK CIFTCI
Introduction
Intestines, as one part of gastrointestinal system, is also described as
microcosmos in addition to being a sheath which absorbs the nutrients
and water, and collects the solid waste. Many intensive studieson the
intestines havebeen conducted in recent years. There were two main
reasons for that. The first was the rich microorganism content of the
intestinal flora.The intestines are the port for microorganisms that are also
named as microbiota. Researchers reported in the literature that more than
100 trillion microorganisms(microbiota) from 4000 different breeds lived
in the intestines (Lin and Zhang, 2017). However, the microbiota does not
show a homogenous distribution in the intestines. The concentration in
small intestines is 103-104 cell/mL, and the concentration in the large
intestines is 1011-1012 cell/mL(Min and Rhee, 2015).This concentration
difference is thought to be stemmed from the different parts of intestine
in different physiologic roles.Large intestines absorb more complex
carbonhydrates.The main benefits of microbiota are due totheir
metabolic, trophic, and immunologic functions. The intestinal microbiota
has a significant role in disease,and health. The presence and/or ratios of
commensal, symbiotic, and pathogenic microorganisms that constitute the
intestinal microbiota are closely-related with health(Autenrieth and
Baumgart, 2017). The second reason for the intestine to be the focus of
interest was its close association with immune system cells and tissues.
Payer patches(PP) located in the neighboring of the epithelium layer of
intestines are the mucosal lymphoid organs.Payer patch is also in close
contact with mesentery which was first discovered by the Irish scientist
Calvin Coffey in 2012, and has been taught as the 79th organ in human
body in medical faculties since 2016, is in close contact with the
intestine.The characteristics of the mesentery stems from the intensive
immune system celland tissues involved (Coffey etal., 2015).
Innate and adaptive immun system in intestine
Epithelial cells that function as the innate immunity promoters, and
immune barriers come to the frontin considering the cells and tissues
contributing to the innate and acquired immune responses in the intestine.
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The cells with barrier function; goblet cells, Paneth cells,
enterocyte/colonocytes, and M (minifold) cells develop from the stem
cells in the intestinal cripts. These cells interact with the bacteria, yeast,
and nutrient particles that are accumulated in the intestinal lumen. These
interactions significantly protect the human health. Goblet cells are the
mucus secreting cells. Mucus creates an attachment area for the
microbiota, and provides nutrition. The characteristics of mucus in large,
and small intestine are different. The mucus in the small intestine
relatively has pores which is important for the absorption of beneficial
nutrient, however it also means that larger particles such as bacteria may
diffuse into the mucus. In addition, the bacteria have been kept away
from the epithelial cells with the antibacterial agents in mucus such as
defensins, and IgA (Johansson and Hansson, 2016,Bowcutt, et al., 2014).
Large intestine has a two-layered mucus structure. However, the external
layer of mucus includes significant number of bacteria, the internal layer
involves the protective components against the microorganisms. The
internal layer inhibits the bacteria transition thanks to the presence of
protective components such IgA and antimicrobial proteins (AMP). The
large glycoproteins described as mucin are the main structure forming the
mucus. Mucins have transmembrane, and secretable different forms, and
mucin composition in large and small intestine varies. Studiesof
thesecretable mucins Muc2, proven its contribution to the immune
system. Researchers in the studies detected the development of chronic
inflammation in the mouse model similar to human ulcerative cholitis
that had missense mutation in Muc2 gene (Heazlewo 2008). In addition,
the result that Muc2 gene expression was modulated by the small chain
fatty acid (SCFA),that are the end products of microbic fermantation
suggested a close association between microbiota, and host mucosal
epithelium. The finding that Muc2 alone, or Muc2 united with bacterial
antigens might send immune regulating signals to dendritic cells located
in the bottom layer of epithelium and to intestinal epithelial cells,
explainedthe significance of mucus for the immune system (Kim,
2012).An enzyme Dicer associated with miRNA maturationbecame more
prone to host parasite infection with destructed goblet cell differentiation
only when destructed in intestinal epithelial cells (Biton, 2011). Paneth
cells are the epithelial cells which can also perform secretion. They
prevent the reach of microorganism to the epithelial cells with the
secretion of AMPs such as α-defensins, peptides associated with
cyriptidine,
C-type
lectins(REGIII,
REGIIIβ),1,4-glycosidases
(lysozyme C), phospholipid -sn-2 esterases (sPLA2). AMPs in the large
and small intestines are different. However, REGIII,and REGIIIare
prevalent in the small intestine; defensins, cathelisidins, and Relm are
secreted in the large intestine. Although Paneth cell count is smaller in
the large intestine, goblet cells are more prevalent in number in the large
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intestine (Heazlewood, 2008).One other epithelial cell group are the
enterocytes in the small intestine, and colonocytes in the large
intestine.These cells function as a strong epithelial barrier due to the tight
junctions with the neighboring cells.Enterocytes function in theabsorption
of nutrients thanks to the microvilluses in the apical surface.Th1 cell
differentiation is inhibited by the signals received from the commensal
bacteria in the microbiota, and the development and activation of
tolerogenic CD103＋ dendritic cells(DC) are supported by TGF-β, retinoic
acid, and timic stromal lymphopoietin secretion.Enterocyte generated
TNF group cytokines BAFF and APRIL, activates the B cells for the
formation of IgA secreting plasma cells. In addition,they stimulate the
reproduction of REGIII, and REGIIIin the small intestine, and the
synthesis of defensins and cathelisidins in the large intestine by
stimulating the Paneth cells(Kim, 2012).Enterocytes and Paneth cells
have pattern recognition receptors (PRR) involving toll like receptors
(TLR), and nod like receptors (NLR) which have significant role in the
initiating of innate immune responses.Microorganism-associated
molecular patterns(MAMP) such as DNA, lipopolysaccharide,
peptidoglycan, flagel and metabolites are recognised by the innate
immune system cells via PRRs (Artis, 2008;Gewirtz, 2001).One other
epitelial cell of the intestine is the microfold (M) cell. Although
enterocytes have microvilluses and glycocalyx structure that are
important for nutrient absorption, M cells have no such structures.The
absence of the glycocalyx structure in M cells increases their contact with
the microorganisms, and contributes to the transcytosis of luminal
antigens. M cells in mouse experiments were detected to enable the
transition of the antigenic molecules to the basolateral surface in 10-15
minutes (Owen, 1977; Neutra, 2001). Therefore, M cells are the main
cells responsible from the immunogenic, and tolerogenic immune
responses of the intestine.These cells are located in PPs in the small
intestine, and in the colon patches or intestinal lymphoid follicles in the
large intestine. Therefore, they are found in the important regions which
might contact with the acquired immune system cells. M cells were
detected to have contact points with antigen presenting cells (APC), and
T cells.In addition, some studies suggested that M cells expressed the
major histocompatibility complex (MHC) class II molecules. MHC class
II molecules such as monocytes, macrophages, and dendritic cells are
expressed in APC surface.Expression of these molecules by M cells
suggested that M cells also might provide antigenic peptides to T
lymphocytes through MHCs. IL-1 secreting capability of M cells, the
ability of the synthesis of CCL9, CCL20 and CXCL16 chemokine
molecules, and the presence of cathepsin E expression as in APCs
support this idea (Kim, 2012;Harvey, 2007). Intraepithelial
lymphocytes(IELs) are the CD8+ T cells which are located in the
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intestinal epithelium. IELs have close association with intestinal
epithelium due to the expressed CD103 molecule. The ratios of IELs in
the small and large intestine vary. However, only 1 IELfor about 10-15
epithelium cells is found in the small intestine, 1 IELfor 40-45 cells is
found in the large intestine (Bowcutt, 2014). IELs help to preserve the
integrity of defected epithelial surfaces by enabling the localised
production of epithelial cell growth factors such as keratinocytes growth
factor. IELs both have protective and pathogenic roles during the
inflammation period. IELs may be associated with the development of
intestinal bowel disease with its IFN-producing ability (Min and Rhee,
2015; Bowcutt, 2014;Craig, 2012).
PPs, colon patches, isolated lymphoid follicles(ILF), and mesenteric
lymph nodes(MLN) are the intestinal immune system tissues.PPs the
mesenchymal lymhoid tissues, , colon patches, lymph nodes are known as
the secondary lymphoid organs, and are the body regions where the
antigenic peptides meet with lymphocytes (Min and Rhee, 2015).They
develop prenatally with the inclusion of lymphoid tissue inducer (LTi)
cells into the intestinal regions where the secondary lymphoid tissues, and
cryptopatches develop. LTi cells diffentiate from fetal liver, and are
characterised as receptor activator of nuclear factor kappa-B ligand
(RANKL)+from the cytokines IL-7Rα+, retinoic acid associated orphan
receptor(ROR)t,CXCR5, CD117+, and tumor necrosis factor(TNF)
family (Buettner and Lochner2016). In pregnancy period, the interaction
with the lymphotoxin α/βreceptor, and receptor thyrosin kinase RET are
important for the development of PP, and the presence of IL-7 and
RANKL are important for the development of lymph nodes. They are
secreted by IL-7, and RANKL LTi cells(Spahn and Kucharzik 2004;
Chappaz, 2010; Adachi, 1998).Bacteria are colonised in the intestine of
neonatal immediately after birth which enables the development of
lymhoid tissues associated with mucosa and intestines, and maturisation
of the functions.In preparation of the immune response against this
microbiota, it stimulates the localisation of dendritic cells, T cells, and B
cells. The studies conducted with germ-free animals,were associated that
microbiota contributed to the development of lymphoid tissues of
intestines, and supported the mucosal barrier function.It stimulates the
immune activation inclusion of MAMP, B cells, T cells that are
recognised by PRR in the DCs in the neighboring of cryptopatches,and
intestinal epithelial cells. The immune activation inclusion of B and T
cells are stimulated by MAMP, which is recognised by PRR in the DCs
in the neighboring of cryptopatches, and intestinal epithelial cells. It
causes the conversion of cryptopatches to the mature ILFs. IgA is
secreted into the lamina propria by the ILFs (Heazlewood, 2008). The
results obtained in the studies investigating the development of intestinal
lymphoid tissues showed proofs about the necessity of specific diet
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products, and almost complete cryptopatches/ ILF deficiency in the small
intestines of mice that had a diet poor from Aryl hydrocarbon
receptor(Ahr).Studies showed that PP and/or MLN formation were not
affected by this condition. It includes natural ligands, polyphenols, and
glucosinolates for Ahr which may also be found in birassicaceae family
(broccoli or cauliflower etc.). The nutrition of mice with a synthetic diet
that included no vegetable caused the absence of cryptopatch and ILF in
week 4 after birth, this phenotype was completely reorganized with the
inclusion of Ahr ligand indol-3-carbinol to the diet (Kiss, 2011;Lee,
2012). Researchers found that the ILF count decreased in mice who were
fed with a diet with insufficient Vitamin A (Goverse, 2016).The results
obtained from mice studies revealed that about 100-200 ILF is found in
the intestines of a mouse (Hamada, 2002). Ingeneral, epithelial barrier
consists of innate immune response cells in majority, and secondary
lymphoid tissues consist of acquired immune system cells in
majority.Lamina propria also includes all the immune system cells. DCs
in PPs are mainly located in the subepithelial dome(SED) region. T and B
cells are located in PPs. ILFs are similar to PPs in structure and function,
however ILFs are smaller, T cell zone is deficient, and also found in the
large intestine. MLNs include DC, T, and B lymphocytes. The trafficing
of immune system cells continues between PP, MLN and ILFs through
blood, and lymph circulation (Min and Rhee, 2015).
Both the innate and acquired immune system cells function in the
intestines. Macrophages and DCs are important as the mononuclear
phagocytes. The degree of heterogenity of mononuclear phagocytes in the
small and large intestines are important for health. It reflects the
heterogenic and physiologic differences of these two regions. DCs are
found higher in number in the small intestine. However, DCs in the large
intestine are important for intestinal health because the absence or
consumption may cause severe pathology, and tissue damage. DCs are
divided into two groups as conventional and plasmocytoid in accordance
with their surface determiners, and functions. Conventional lymphoid
DCs carry CD11chighMHChighCD64. They are divided into 3
groups.However, CD8+CD11b+ DCs, and CD8-CD11b- DCs settle in
the PPs, CD8-CD11b+ DCs are thicker in LP. CD8-CD11b- DCs are
more profound in LP.CD8-CD11b- DCs are also found in the large
intestine. DCs in the small intestine easily reach closer to the epithelium,
and may immediately respond against any defect or infection. DCs in the
large intestine are rarely found in LP therefore they have to be taken into
the infection or injury region. 80% of CD11chigh CD8-CD11b+ DCs in
the small intestine carry CD103.CD103+ DC was demonstrated to initiate
the development of FoxP3+ T regulator (Treg) cells. In addition, it was
demonstrated to increase the homing receptors in the intestine. Although
this function is thought to be specific for the DCs of small intestine in the
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beginning, the DCs in the large intestines may induce the expression of
α4β7 homing receptor on T cells. However, CD103+ DCs may be divided
into CD103+CD11b+and CD103+CD11b-subtypes, CD103+ CD11bsubtypes are higher in number in large intestine. The conventional
CD103+CD11b+CD8-DC, has a migrating phenotype, and is thought to
contribute to antigen sampling,and immunity tolerance in small intestine
in normal conditions(Cruickshank, 2005; Cruickshank, 2009).The
behavior of monocyte stemmed inflammatory DCs seemed to be
comparable both in small intestine, and large intestine (Siddiqui, 2010).
Plasmacytoid B220+CD11c intermediateDCs are found in small numbers
in small intestine, however the number is higher than in the large
intestine. The cellscarrying macrophage rooted CX3C chemokine
receptor 1 (CX3CR1) may produce transepithelial dendritis enabling
connection directly with luminal microorganism or MAMPs. However,
transepithelial DCs are more frequent in the small intestine, the presence
is rare in large intestine. These cells have the ability to dislocate, and to
migrate. They may provide antigen presentation by migrating to ILFs,
MLN, and PP.There are no detected differences in the macrophage
subgroup ratios between the small, and large intestine (Tamoutounour,
2012).
Neutrophiles are the cells of innate immune response. They may
function as an APC in Th1 and Th 17 differentiation thanks to
thesecretion of cytokines such as IL-17, and IL-23, and contribute to the
acquired immunity in addition to contributing to the destruction of
pathogens with their secreted granules. Normally, they are rarely found in
the intestines. However, the number of such cells increase in the
intestines in case of infection, and in diseases such as inflammatory
bowel disease, colorectal cancer, and celiac disease (Robinson, 1997;Rao,
2012). Basophiles, which are the other granule secretingimmune system
cells are rarely found, or in small numbers in the intestines. These cells
were not detected in the large intestine. The basophile count rapidly
increases in the intestines in helmint infections (Ohnmacht and
Voehringer, 2009). One other member of granulocyte group membereosinophils-are found particularly in the duodenum in small intestine.
These cells are transferred to the intestines through ICAM -1, and 47
adhesion molecules(Brandt, 2006). The innate lymphoid cells(ILC) are
the innate immune system cells. They share functional characteristics
withCD4+ Thelper cells in LP. They are composed of generalised
lymphoid progenitors. However, they differentiate into many breed with
the expression of specific transcription factors.Group 1 ILCs, like
NKcells are characterised with the transcription factor T-bet expression,
and IFN-production. Grup II ILCs are characterised with GATA3,and
ROR expression, and IL-5 and IL-13 production. However, Group III
ILCs are significantly important for the IL-17A and IL-22 mediated
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immune response. Grup III ILCs are particularly important in intestinal
immune responses.They mostly are located in the LP, and are three times
higher in small intestine than in the large intestine. Researchers found
thatmicrobiota was important in maturisation of this group(SatohTakayama, 2008).The most significant pathway inhibiting the pathogen
invasion in the gastrointestinal system is the presence of IgA secreting
plasma cells. This system is the part which included the most number of
IgA secreting plasma cells in the body. Daily 3-5 mg antibody is secreted
to intestinal lümen (Brandtzaeg and Pabst, 2004). IgA secreting plasma
cells are found in LP, and the amount is higher in small intestine such as
in the other immune system cells than in the large intestine. B cells that
enable the formation of seperate plasma cells are located in PPs in the
small intestine, and in ILFs in large intestine. Microbiota contributes to
the intestinal immune system by enabling the IgA secretion, however IgA
may suppress the growth of commensal bacteria (Bowcutt, et al., 2014).
Different T cell subgroups are detected in different compartments of
intestinal system. We previously indicated that IELs in these subgroups
connected to epithelial layer with CD103. The number of TCR+CD4+
T cells are higher in LP in small intestine than in large intestine. The
CD4+ subgroups Th17 and Treg cells are found in higher amounts in the
small intestine. In fact, the intestine has the highest number of Th17,
Th22 and FoxP3 cells in the body. Two subtypes of Treg cells are found
in the intestines,(Ivanov, 2006) one of which is the FoxP3- Tr1 like cells
that secrete higher numbers of IL-10, and the other is the innate FoxP3+
Treg cells. Approximately 50% of Treg cells in the small intestine have a
Trl-like phenotype. The main part of Tregs in large intestine(89%)
constituted of FoxP3+ Treg cells. The ratio is smaller in the small intestine
(54-58%). The tolerance mechanism in small and large intestine are
different due to the presence of different T cells. In addition, more studies
are required to better understand the contribution of nutrition, bacterial
antigens, and tissue cells of APCs in the induction of Tr1 and Treg cells.
The homing receptors which keep the T cells in the small intestine are
well characterised. These are LFA-1, 47, E7 (CD103), CCR9, and
retinoic acid.The mechanisms enabling the entrance of T cells to the large
intestine are not well understood. The molecules enabling the
maintenance of T cells in the large intestine are the CCR9-indepent
47,and retinoic acid.Researchers demonstrated thatTGF- had a key
role in initiating the GPR15 expression for the homing ofT cells in the
large intestines (Kim CH, 2013; Maynard, 2007). NKT cells are the T
helper subgroups which carry TCR-CD3 complex, which may also
express NK.1 and Ly49. C1d limited T cellsmostly respond to lipid
antigens more than the protein antigens. NKTs are also found in different
intensity in the small and large intestine. They are mostly found in large
intestine( 11% is associated with epithelium), less found in the small
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intestine(2% is associated with epithelium). They are also found in
LP(7%) (Terabe and Berzofsky, 2008; Van Dieren, 2007).
Intestinal DCs, together with macrophages and epithelial cells
function as the guards in the intestinal microbial environment. The
intestinal microenvironment requires to preserve the combatting capacity
against pathogenic microorganisms in addition to the prevention of the
hyperimmune reactivity in the host immune system against wide
intestinal lumen such as commensals, and nutrient components. In other
words, intestinal microflora develops tolerance for the nutrition, however
developsan immune response against pathogenic microorganisms
(Banchereau, 2000). In general, the immune response initiated by
dendritic cells against commensal molecules results with Treg cells
activation. The antigenic peptides which develop transcytosis through M
cells are taken by the conventional DC in the PPs. They are presented to
T cells byMHC class II molecules.In addition, DCs initiate the
development of Treg cells by secreting TGF-β,and retinoicacid. The
cytokines such as IL-10 secreted by Treg cells inhibit the activation of
immune reactive T cells such as Th1, and Th17. Effector T cells are
formed by the secretion of IL-1, IL-6,IL-12 from DCs, effector T cells
activate the other immune system cells by their secretion of cytokines,
and enables the formation of immune reaction with direct pathogen when
a pathogenic antigenic peptide is presented to T helper cells by DCs. A
similar reaction may be created with the migration of a DC in PP to
MLN. CD103+ DCs that are in close association of intestinal epithelium
cells may create it with the migration of secondary lymphoid organs. The
activation of T helper cells by plasmacytoid DCs in PP may enable the B
cell activation in germinal centers.The CD40-CD40L costimulatorsignal
between T and B cells has a significant role in the interaction between
these cells(Nils, 2012). IgA synthesizing plasma cells passes to LP with
the activation of B cells with the interaction of T and B cells. The
presence of cytokines such as BAFF and APRIL has also significance in
synthesis of IgA from plasma cells. The dimeric IgAs secreted into LP
are also transferred to apical region through endosomal route through the
ıgA specific receptors located in the basal of the erythrocytes.IgA is
synthesized by B cells, which are activated by T cells in PPs, whereas it
is synthesized by B cells, which are stimulated by DCs independent from
T cells in ILFs.The source of antigenic peptide is important in
determining the immune reaction pathway. As shown in Figure 1, B
fragilis causes the activation of tolerant DCs, andthe segmented
filamentous bacterium causes the activation of inflammatory DCs.
SCFAs such as acetate, butyrate, and propionate which develop with the
digestion of nutrition by commensal bacteria were proven to contribute to
the regulation of immune system cells. In addition to the contribution of
these molecules to energy metabolisms of the cells, the contribution to
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intestial hemostasis was proven by enabling the formation of tolerogenic
DCs and Tregs by the attachment to the G protein accompanied receptors
in the erythrocytes. Researchers found that the IL-22 secreted by ILC3s
stimulated the AMP secretion during the Lactobasillus generated immune
activation (Lin and Zhang, 2017).

Figure 1. Functions of immune system cells in intestine (modified
from Bensussan and Rauthis, 2010),
In conclusion, immune system cells, intestinal microbiota and
nutrition have a close association in development and maintenance of
intestinal immune system. Innate and acquired immune response cells
and molecules perform a joint performance for a healthier life.IgA is
synthesized by B cells, which are activated by T cells in PPs, whereas it
is synthesized by B cells, which are stimulated by DCs independent from
T cells in ILFs.
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DETERMINATION AND EVALUATION OF DIETARY HABITS
OF 1STAND 5TH YEAR STUDENTS AT ISTANBUL
UNIVERSITY CERRAHPAŞA FACULTY OF MEDICINE
Eray YURTSEVEN & F. KUCUKBAS DUMAN
C.Nihal YURTSEVEN

1. Introduction
Nutrition is intake of an adequate amount of food to get body’s dietary
needs. Good nutrition is important for improving health and preventing
cardiovascular disease, cancer, stroke, obesity, diabetes, hypertension,
allergies, osteoporosis and tooth decay. Usually adopting unhealthy habits
in childhood and adolescence causes chronic diseases in adulthood (Baysal
2007; Yıldırım 2007). Adolescence is the most rapid phase of human
development through childhood to adulthood. Besides the physical
changes, nutritional attitude and nutritional habits change too in
adolescence. The World Health Organization lists diabetes, cardiovascular
disease, cancer, obesity, osteoporosis, and dental disease as major dietrelated diseases. These diseases are linked to unhealthy diet habits and
lifestyles in early ages( Erkan 2008) University students gain personal
freedom and new attitutes as they ascend from adolescence to adulthood.
Unfortunately, during this phase, the tendency to engage in unhealthy
dieting, meal skipping, fast food consumption and minimum physical
activity are rather common. These new attitudes and habits arise during
adolescence have implications for both present and future health (Yıldırım
2007). Latest economic and social developments have led to poor quality
of nutrition and lack of physical activity. As a consequence, obesity
became a major health problem in Turkey and in the world.
In TURDEP II (2002) study obesity prevalence have found %44
increase in last 13 years. Therefore for building healthy communities it's
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crucial to help medical students to adopt healthy nutritional habits ( Ayhan
2012; Orak 2006).
This study intends to determine medical students’ health problems and
describe the impact of medical faculty education in medical students’
dietary habits.
2. Methods
This study constitutes a descriptive study, conducted on 1st and 5thyear students, who study at Istanbul University Cerrahpasa Faculty of
Medicine. The universe of the study is composed of 562 students,
consisting of 1st year (n = 315) and 5th year (n = 277) students of
Cerrahpasa Medical Faculty. The study sample consists of 215 students,
who are reachable and accepted to participate in the study. Out of 215
students, while 52.6% (n = 113) are 1st year students, 47.4% (n = 102) are
5th year students. Questionnaires of the study were filled during face-toface interviews conducted during the breaks. We have disclosed the
purpose, plan, and reasons for the research to the individuals and they were
invited to work voluntarily. The questionnaire was prepared by benefiting
from the previous studies (Yılmaz and Özkan, 2007; Sevindi et al., 2007;
Astarlı, 2008; Vassigh, 2012). By using the questionnaire, we have
obtained following information about the students; age, gender, BMI
(Body Mass Index), educational background of the families, living
conditions, use of alcohol/smoking, dietary habits, physical activity details.
Data were analyzed with SPSS 21 statistical software. Pearson Chisquared Test was applied to compare categorical variables between the
sets. The statistical significance level was accepted as "p <0.05". Hence,
descriptive data on socio-demographic variables in the questionnaire are
tabulated and interpreted.

3. Findings
Among the students accepted to participate to the study, 52.6% (n =
113) are 1st year students, while 47.4% (n = 102) are 5th year students.
The average of age of 1st year students is 19.25 ± 0.593 (min: 18, max:
22), while the average of age of 5th year students is 23.76 ± 1.683 (min:
22, max: 37). The marital status of the first (n = 113) and fifth-year students
(n = 102) is single (p> 0,05). While 59,3 % (n = 67) of the 1st year students
participating in the study consisted of female students, 52.9% (n = 54) of
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5th year students participating in the study consisted of female students.
Hence, it is possible to state that gender distribution of 1st and 5th-year
students is similar (p> 0.05).
In terms of place of residence in Istanbul; out of 1st year students,
36.3% (n = 41) of students were staying in dorms, 24.8% (n = 28) were
staying at home with their friends; out of 5th year students, 43.1% (n = 44)
of were staying at home with their friends while 27.5% (n = 28) were
staying at home alone. Hence, there is a meaningful difference in terms of
place of residence (p <0.05). According to this data, it is possible to state
that the rate of students studying their 5th year to stay at home is
significantly higher than the students studying on 1st year.
The disease, diagnosed by a physician, mostly observed in students is
the anemia with a rate of 10.3% (n = 22). The distribution of the classes
based on the disease and menstruation patterns of female students were
found similar (p> 0.05).
Distribution of first-year students in terms of BMI is as follows; 68.1%
(n = 77) were in the group 18.5-24.99 (normal weight) and 9.8% (n = 11)
of the students are in the group 25-29.99 (overweight). On the other hand,
the distribution of fifth-year students in terms of BMI is as follows; 74.5%
(n = 76) were in the group 18.5-24.99 (normal weight) and 23.5% (n = 24)
of the students are in the group 25-29.99 (overweight). Hence, The
distribution of the BMI was found to be significantly different among the
students in the first and fifth-year (p <0.05). When we examine the BMI
values according to the classes, we observe that the rate of first-class
students with a higher than normal BMI was 16.9%. On the other hand, it
is observed that the students who are overweight among the fifth-year
students are higher in numbers 24.5%. While 48.7% (n = 55) of first-year
students state they do not exercise, 30.4% (n = 31) of fifth-year students
mentioned they do not exercise. Hence, there is a significant difference
between the classes about the exercise (p <0.05). The percentage of fifthyear students who exercise is higher than that of first-year students. Table
1 shows the demographic information and physical characteristics of the
students.
85% (n = 96) of the first-year students and 86.3% (n = 88) of the fifthyear students were found to skip meals and the distribution according to
the classes was found to be similar (p> 0.05). The most skipped meal was
reported as 'breakfast and/or snacks' with a rate of 70.3% (n = 151). In
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addition, the reasons for skipping meals were also discovered to be similar
(p> 0.05). According to this data, 59% (n=127) of the students were found
to miss the meals because “they didn’t find the opportunity or they forgot”
while 20.9% (n=45) were skipping meals since “they didn’t want to eat”.
The rate of first-year students, who consume tea/coffee with sugar is
35.4% (n = 40) while the rate fifth-year students were found as 11.8% (n =
12). Hence, there is a significant difference based on the consumption of
tea/coffee with sugar according to the classes (p <0,05). Hence, the number
of first-year students using sugar is higher than fifth-year students.
Among first-year students, 54.9% (n = 62) consume
cakes/biscuits/pastries/pies as snacks while 31.4% (n = 32) of fifth-year
students consume cakes/biscuits/pastries/pies as snacks. Thus, there is a
significant difference between the classes based on the consumption of
cakes/biscuits/pastries/pies as snacks. Hence, the consumption of
cakes/biscuits/pastries/pies of 1st year students is higher than the
consumption of cakes/biscuits/pastries/pies of the 5th year students. It is
observed that fifth-year students adopted a more healthy behavior in this
respect (p <0.05). While the consumption of milk/yogurt as snacks is
29.2% (n = 33) for the 1st year students, it is 15.7% (n = 16) for the 5th
year students. Hence, the milk/yogurt consumption habits of the students
as snacks differ significantly
(p<0.05).
Table 2 gives the details on the eating habits of the students.
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Table 1. Demographic Information and Physical Characteristics of
Students at Cerrahpaşa Faculty of Medicine
1st
Year
(%)

5t
Year
(%)

Total

(n)

p

(%)

GENDER (n=215)

0.349

Female

59.3

52.7

121 56.3

Male

40.7

47.1

94

43.7

Marital Status

0.453

Single

100

100

215 100

Others

0

0

0

0

PLACE OF RESIDENCE

0.00

Dorm

36.3

5.9

47

21.9

With Family

23

17.6

44

20.5

At home with
Brother/Sister

11.5

4.9

18

8.4

With his/her Relatives

24.8

43.1

72

33.5

Alone at home

1.8

27.5

30

14

OBSERVED DISEASE

0.25

Anemia

8

12.7

22

10.3

Goiter

2.7

1

4

1.9

Depression

0

2.9

3

1.4

Others

7.2

0

8

3.9

None

82.3

83.3

178 82.8

BMI

0.0

>18.49

15

1

18

8.4

18.50-24.99

68.1

74.5

153 71.2

25-29.99

9.8

23.5

35

16.2

30-34.99

7.1

1

9

4.2

DAILY EXERCISE

0.004

S/he doesn't exercise

48.7

30.4

86

40

S/he exercises for 30-60
minutes

45.1

52

104 48.4

S/he exercises for more
than 1 hour

6.2

17.6

25

11.6

TABLE 2. Dietary Habits of Students at Cerrahpasa Medicine
Faculty
1st
Year
(%)

5t
Year
(%)

Total

(n)

p

(%)

DOES S/HE SKIP MEALS?

0.847

S/he skips meals

85

86.3

184 85.6

S/he doesn't skip meal

15

13.7

31

14.4

SKIPPED MEALS

0.1

Morning

18.6

18.6

40

18.6

Noon

1.8

2

4

1.9

Evening

0.9

10.8

12

5.6

106

Snacks

23.9

19.6

47

21.9

Morning and snacks

30.1

29.4

64

29.8

S/he consumes tea/coffee with
sugar

0.0

S/he consumes

35.4

11.8

52

24.2

S/he does not consume

61.1

85.3

156 72.6

SOFT DRINK/COLA

0.263

S/he consumes

18.6

12.7

34

15.8

S/he does not consume

77.9

84.3

174 80.9

CAKES/BISCUITS/PASTRIES

0.0

S/he consumes

54.9

31.4

94

43.7

S/he does not consume

41.6

65.7

114 53

MILK/YOGURT

0.02

S/he consumes

29.2

15.7

49

22.8

S/he does not consume

67.3

81.4

159 74

CANDY/CHOCOLATE

0.71

S/he consumes

55.8

43.1

107 49.8

S/he does not consume

40.7

53.9

101 47

4. Discussion And Conclusion
The places where the majority of the students are residing are the home
with their friends at a rate of 33.5%. While 28.4% of 1st year students stay
at home with their friends, this rate is increased to 43.1% among the 5th
year students. Hence, the distribution of students in terms of place of
residence is not similar. According to our research, there was a significant
difference between the place where the students stay and their BMIs.
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According to the study, more than half of the students with normal body
mass index stay with their friends (27.9%) or with their family (13%).
Hence, in the home environment, students have the opportunity to prepare
their meals more comfortably, healthily and it is easier to keep the balanced
diet; it would be possible to stay they stay in normal weight thanks to this
condition.
In addition, 17.2% of the students declared that they have a health
problem, diagnosed by a physician, for a while. While the most reported
disease is anemia with a rate of 10.3%, it is followed by goiter with a rate
of 1.9% and depression with a rate of 1.4%. An experiment conducted in
Bangladesh in 2014 by Shill et al. with the participation of 300 students,
who study in different areas, reveals that 55.3% of the students giving
blood samples were found to have anemia (Shill 2014). In a study
conducted by Marmara University (2008) with the participation of 300
students, studying at Faculty of Medicine, it was found that 11% of the
students were having a health problem diagnosed by a physician while
27.7% were experiencing anemia problem (Astarlı 2008). In a study
conducted in India with 183 female students (2012), the rate of anemia was
found to be 19.1% (Manjula 2014). In our study, the rate of most reported
disease “anemia”, based on the statements of students, is lower than the
other studies in the literature. Maybe this lower score is due the fact that
the parents have a high-level education and the students are candidates for
being employed in the health sector.
71.2% of the students were normal in terms of weight, while 16.2%
were overweight. In addition, 8.5% were underweight and 4.2% were
obese. While first and fifth-year students are mostly in normal weight, the
distribution of classes according to body mass index is not similar. While
the rate of normal weight (68.1%) of the first-year students is lower than
the rate of normal weight (74.5%) of the fifth-year students; the rate of
underweight (15%) of the first-year students is higher than the rate of
underweight (1%) of the fifth-year students. If we examine the studies
conducted at Uludag University, Balıkesir University, Saudi Arabia and
TRNC Eastern Mediterranean University, the rates are found respectively
as; 67.7%, 57.4%, 77.7% and 65.9%. Hence, the BMI of the students was
found to be similar to the literature. (Hocaoglu 2010; Ozyazıcıoglu 2008)
85.6% of the students in our study were found to be skipping meals.
The distribution of students in terms of skipping meals is similar.
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According to the declaration of the students, they skip the most the
breakfast and snacks with a rate of 29.8%, snacks with a rate of with 21.9%,
and breakfast with a rate of 18.6%. In a study conducted at Ankara
University (2012) with a participation of 170 students, it is revealed that
74.7% of the student’s skipped meals while the study conducted with 557
students, who study at Uludağ University Faculty of Medicine (2012), it
has been revealed that 81.7% of the students were skipping meals. In
addition, the study conducted at Erciyes University with the participation
of 599 students in 2003 reveals that 65.6% of the students were skipping
breakfast. Finally, the study conducted at Manisa with the participation of
180 university students in 2007 reveals that 90.3% of the students were
skipping meals. Faydaoğlu et al. found that 27.2% of the students had
regular breakfast meals in the study (2013) (Ayhan 2012; Mazıcıoglu
2003). We have asked the students about the snacks, which are beneficial
in terms of weight control and balanced nutrition, in addition to 3 main
meals. When we examine the literature, generally the snacks are not asked.
Hence, our study is different in this sense. However, in our study, the most
skipped meal other than snacks was breakfast and the majority of the
literature had similar results as well. Maybe the hectic schedule of the
students and difficulty of preparing breakfast may play a role in skipping
particularly this meal. The breakfast meal is the first meal after
approximately 12 hours of hunger. During this hunger, the functions of the
body continue to work and use body stores. If the person eats an
unbalanced breakfast or does not eat at all, the body's resistance is
damaged, the focus is distracted and the person starts to feel fatigue (Onay
2011). Insufficient breakfast habits of students are important for brain
functions and energy, which affects school success.
Consequently, the dietary habits of the first and fifth-year students,
studying at the Faculty of Medicine and accepted to participate in our
study, are generally moderate while there are similarities within each other
and with the literature. It is important for the society that the students of
the Faculty of Medicine have a better understanding of nutrition and
acquire better dietary habits since they are future role models in terms of
health and will be employed in the health sector.
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UTERUS AND UTERINE GLANDS
Arzu GEZER & Ebru KARADAĞ SARI
Histologic Structure of the Uterus
Histologically, the uterus comprises, from the lumen outward, the
endometrium, myometrium and perimetrium layers. The endometrium is
the innermost layer where the fetus implants and develops (Mericskay et
al., 2004). It comprises the epithelium and the lamina propria containing
simple tubular glands. The epithelium contains a single layer of dense
prismatic ciliated and secretory cells. The lamina propria has the structure
of loose connective tissue with abundant cells containing irregular collagen
fibers, rich in fibroblasts (Gartner & Hiatt, 2012).
Uterine glands show intermittent branching in the lower section close
to the myometrium. The uterine gland epithelium comprising a single layer
of prismatic shaped, secretory cells appears similar to surface epithelium
but has fewer ciliated cells compared to the surface epithelium (Erdoğan et
al., 1996).
Functionally the endometrium comprises a basal layer and a functional
layer. The basal layer, with nearly 1 mm thickness, is not broadly affected
by cycle changes in the endometrium. It is not shed during menstruation.
The functional layer, formed by proliferation of the basal layer, shows
variations in terms of thickness during different periods of the genital
cycle. The functional layer is shed during menstruation occurring at nearly
28-day intervals (Maruyama et al., 2010). The functional layer comprises
a surface compact layer and deeper spongious layer (Schünke, 2009).
The myometrium has mean 12-15 mm thickness comprising regular
smooth muscle bundles in four layers that cannot be well distinguished
from each other. When listed from interior to exterior, the innermost (close
to the endometrium) is the stratum subvascularis. This muscle layer has
circular arrangement around the openings of the Fallopian tubes.
Following this, the stratum vascularis comprises longitudinal regular
muscle bundles with many veins between them. In third place, the stratum
supravascularis has circular arrangement. The outermost fourth layer (next
to the perimetrium) is the stratum subserosum and has longitudinal
arrangement. The outermost longitudinal fibers are continuous with the
outermost face of the Fallopian tubes (Chatdarong et al., 2005). The
estrogen hormone is effective on the number and size of smooth muscle
cells in the myometrium. They may even display changes during different
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stages of the menstrual cycle. In the period after menstruation the smooth
muscle cells have shortest length. During pregnancy they grow by 10
times. As a result, the volume of the uterus increases up to 24 times. This
growth is linked to both hypertrophy of smooth muscles and increases in
numbers (Chatdarong et al., 2005). After pregnancy, due to damage of
some smooth muscle cells and reduced size of others and enzymatic
destruction of collagen, the size of the uterus returns to values close to
those before pregnancy (Mescher, 2010).
A visceral layer of the peritoneum, the perimetrium comprises a single
row of mesothelial cells supported by thin connective tissue. The tunical
adventitia acts as external layer in regions without peritoneum. The
perimetrium covers only part of the anterior of the uterus and the whole of
the posterior (Erdoğan et al., 1996; Ross et al., 2003).
Uterine Cyclus
Histologic changes in the adult human endometrium linked to the cycle
were described by Noyes and Hertig in 1950 (Noyes et al., 1950). All
endometrial developments and regressions define a change of events, each
completing the others.
Classification of the uterine cycle is completed by considering anatomic
and functional variations observed in glands, stroma and venous structures
in the endometrium. These changes are classified into 5 phases (Balen,
2009).
1. Menstrual Phase
Menstrual endometrium is a thin but dense tissue. This structure
comprises fixed, basal components and a variable spongious layer. In
menstruation the functional status of the spongious layer is observed, with
glands destroyed and veins and stroma fragmented. Necrosis, leukocyte
infiltration and erythrocyte interstitial diapedesis occurs (de Souza, 2018).
The menstrual endometrium phase represents a transitional period between
the endometrial destruction phase and the proliferative phase. In this stage,
2/3 of the functional layer of the endometrium is shed. Depending on how
fast tissue shedding occurs, the duration of bleeding will be short. The
functional endometrium is mainly shed by the second or third day of the
menstrual cycle (Ross et al., 2003).
2. Proliferative Phase
The proliferative phase is the phase in parallel with follicular
development and estrogen production in the ovaries. Glands are the most
interesting structure in this phase (Ludwig & Spornitz, 1991). Firstly,
glands have thin tubular structure and are lined with simple prismatic
epithelial cells. Finally, the gland epithelium advances to the periphery and
binds the gland segment to the gland immediately next to it. The stromal
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component has loose form. Spiral veins are found within the stroma and
advance under the epithelium. Here they comprise a loose capillary
network. All these tissue components (glands, stroma cells and endothelial
cells) proliferate. This development peaks on the 8-10th day of the cycle
and intracellular estrogen and progesterone receptor concentrations reach
a peak point before ovulation (Gargett & Ye, 2012). During proliferation,
the endometrium reaches mean 3.5-5 mm thickness from 0.5 mm. This
proliferation is basically the functional layer. The stromal background
material re-develops after menstrual collapse. Though there is true tissue
development, the basic cause of endometrial thickening is swelling of the
stroma (Ferenczy et al., 1979).
3.

Secretory Phase

After ovulation, the endometrium shows changes due to the effects of
both estrogen and progesterone. The point requiring emphasis is that in
spite of continuous presence of estrogen, the thickness of the endometrium
remains fixed in the period before ovulation (5-6 mm). Three days after
ovulation, epithelial proliferation stops. It is believed that this is controlled
or inhibited by progesterone secretion (Pugliesi et al., 2017).
While growth continues of each stromal element, the fixed thickness is
due to coiling of glands and spiral veins. Secretion by gland epithelial cells
pushes the intracellular area toward the lumen. This occurs within 7 days
before ovulation. The result of these events is that separation into
fragments is observed on the surface of each cell (sawtooth appearance).
Edema increases in stroma and spiral cells become more defined and have
tighter spiral form (Gargett & Ye, 2012). On the 17-18th day of the cycle,
the first histologic sign shaped by ovulation is the presence of glycogen
vacuoles in gland epithelial cells. In gland epithelial cells, giant
mitochondria and “nucleolar channel system” are observed (Ferenczy et
al., 1979).
4.

Implantation Phase

The 21-27th days of the cycle is the period equivalent at the 7-13th days
after ovulation. At the start of this period, glands are characterized by
expansion, coiling and very few stroma between them. On the 13th day
after ovulation, the endometrium differentiates into 3 different regions. At
least one quarter of this tissue is the basal layer fed by smooth veins and
surrounded by spool-like stroma. The central section of the endometrium
is the spongiosum layer with lacy or sponge-like form (comprises nearly
50% of total thickness). This layer comprises mild edemous stroma, tightly
wound spiral veins and dilated glandular tissues. Above the spongiosum
layer is the most surficial layer of the endometrium called the compactum
(nearly 25% thickness). Cytoplasmic extensiona are located end-to-end
with cells and it comprises a dense, hard structural layer. Glands are
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compressed in the section passing this layer and are less defined. In the
subepithelial region capillaries and spiral veins have full appearance (Aplin
et al., 2008). At time of implantation, on the 21-22nd days of the cycle, the
clearest morphologic property is edema of the endometrial stroma. Mitosis
is observed for the first time in endothelial cells on the 22nd day of the
cycle (Aplin et al., 2008).
In response to hormonal stimulation, stromal cells in the endometrium
synthesize prostaglandins and secrete many materials when they transform
to desidual cells. Some of these are prolactin, relaxin, renin, insulin growth
factor (IGF), and insulin-like growth factor binding proteins (IGFBP)
(Maruyama et al., 2010).
Decidualization begins in the luteal phase with the effect of
progesterone and represents rapid reshaping of uterine stromal cells for
successful implantation of the blastocyst. Stromal cells with morphologic
and functional changes proliferate and differentiate transforming into large
epithelioid decidual cells. Important in formation of the fetal-maternal
interface during the implantation process, decidua developing with
decidualization transform into an important structural and biochemical
tissue in pregnancy (Jeong et al., 2010). Decidual cells control the invasive
properties of trophoblasts. Decidual cells are thought to play key roles in
both endometrial shedding (menstruation) and endometrial hemostasis
(placenta formation and implantation) functions. Inhibition of endometrial
shedding forms as a result of changes linked to decidualization to a degree
and finally endometrial destruction is observed (Aplin et al., 2008).
5.

Endometrial Destruction Phase

Predesidual transformation on the 25th day of the cycle (3 days before
menstruation) forms the compact layer in the upper portion of the
functional layer. In situations without fertilization and implantation, hCG
support is not provided and the corpus luteum completes its life cycle as
trophoblast tissue linked to pregnancy does not develop. Linked to this,
estrogen and progesterone levels in blood fall. The reduction in the amount
of estrogen and progesterone in blood begins these important events:
vasomotor reactions, apoptosis, tissue loss and finally menstruation. The
clearest early result of the reduction in these hormones is moderate
reduction in tissue thickness and vasomotor response forming in spiral
arterioles. With the reduction in endometrium thickness, the blood flow
within spiral cells slows, venous return reduces and vasodilatation occurs.
Later rhythmic vasoconstriction and vasodilation occurs in spiral
arterioles. Each consecutive spasm is longer and deeper and this causes the
endometrium to gain blanched appearance (Gargett & Ye, 2012).
Leukocytes pass from the capillary walls, first remaining in regions close
to the veins; however, later they spread to the whole stroma. During
118

vasomotor changes in arterioles, erythrocytes pass into the interstitial
interval. In surface veins, thrombin-thrombocyte plugs form. The
prostaglandin content (PGF2α and PGE2) of secretory endometrium
reaches highest levels at time of menstruation. Together with menstrual
events, vasoconstriction and myometrial contractions are believed to form
to a significant degree by prostaglandins secreted by perivascular cells and
mediation by endothelin-1 synthesized by stroma decidual cells (Schwarz,
1983).
During menstruation, there is information that the cytokine tumor
necrotizing factor-alpha (TNF-α) plays an important role. TNF-α is a
transmembrane protein specializing in communicating apoptotic signals.
Adhesion of this cytokine destroys proteins (cadherin-catenin-actin
complex) and ensures dissolution of the bonds between cells. TNF-α
damages vascular endothelium in addition to endometrial cells
(Tabibzadeh, 1991).
The reduction in progesterone is associated with an increase in vascular
endothelial growth factor (VEGF) receptor concentration in the
endometrium stroma that will be shed. In fact, generally though the VEGF
family is associated with angiogenesis, here they affect expression of
matrix metalloproteinases preparing the endometrium for menstrual
bleeding. Interstitial bleeding forms as a result of significant leakage and
tears in surface aterioles and capillaries as a result of diapedesis (Gargett
& Ye, 2012).
Menstrual bleeding is affected by activation of clotting and fibrinolysis
systems. Fibrinolysis occurs by transformation of inactive plasminogen to
plasmin. In this process endometrial stromal cell tissue factor is used to
balance plasminogen activators and inhibitors. Endometrial stromal cell
tissue factor stimulates coagulation by binding to factor VII. Endometrial
stromal cell tissue factor occurs with plasminogen activator inhibitor (PAI1 expression) decidualization and these factors determine the amount of
bleeding (Gargett & Ye, 2012).
With progressive tissue irregularity the endometrium further contracts
and blocks coiled arterioles. Additionally, together with the forming tissue
necrosis and defects in veins, ischemic destruction increases menstrual
discharge. There is a natural separation point between the basal and
spongiosum layers and during disruption of this area weak, vascular
edematous spongiosum stroma is desquamated and destroyed. Finally,
typically pale, dense menstrual endometrium with low thickness is
revealed (Tabibzadeh, 1991).
Embryonal Development of Uterine Glands
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Secretions and thickness of uterine glands are directly associated with
and supportive of preimplantation, implantation, development and
maintenance of pregnancy (Gray et al., 2001). In humans, development of
the uterine glands begins in the fetal period, continues after birth and is
completed in the adolescent period. The process of uterine gland
development is called uterine adenogenesis. During this process,
differentiation of luminal epithelium, budding and later widespread tubular
coiling and branching extending up to the myometrium and connective
tissue invagination is observed. Progesterone was shown to prevent
luminal epithelium proliferation via estrogen receptor-1 (ESR1) and to
prevent differentiation and growth of uterine glands (Mericskay et al.,
2004).
Structure of Uterine Glands
One third of uterine glands are located in the functional layer of the
endometrium. These glands comprise 4 types of cells with epithelial source
called proliferative cells, secretory epithelial cells, ciliated cells and young
ciliated cells (Spencer et al., 2018).
Secretions from uterine glands vary according to the uterine cycle.
Glands sometimes show branched tubular structure depending on period.
Though some may reach the myometrium in the final period, most end in
the basal layer of the endometrium (Lopez et al., 2018).
At the start of the proliferation stage, glands are short, flat and narrow,
longer in the middle, increasing at the end of mitosis with glands showing
rapid growth and taking coiled form. In this stage the number of cells
increase and due to the abundance of nuclei, gland epithelium forms a
pseudo multi-layered epithelium appearance. After ovulation occurs in the
proliferation stage when follicles mature in the ovaries, with the effect of
the corpus luteum and secreted progesterone the uterine glands and
epithelial cells begin secretion. Secretory cell cytoplasm contains nonmucinous secretions. These cells have three different structures similar to
vacuole, non-vacuole and Fallopian cells. The nuclei of non-vacuole cells
are round. Chromatin is homogeneously distributed throughout. The nuclei
are defined, with eosinophilic cytoplasm. The nuclei of vacuole cells are
similar to those of proliferative cells. Ciliated cells are more pronounced
in the proliferative stage. Young ciliated cells have pyramid shape close to
the basal lamina. Cytoplasm has transparent clear color (Sihombing, 2012;
Brevini et al., 2012). With an electron microscope, the apical faces of
epithelial cells lining the glands appear to be short; however very regular,
sequential microvillus are observed. Apical cytoplasm contains secretory
granules with a variety of sizes and densities. Endoplasmic reticulum is
well-developed in the basal section of the cells, especially under the
nucleus. All cytoplasm contains abundant ribosomes (Burton et al., 2002;
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Gray et al., 2001). If fertilization does not occur, the secretion stage ends
and the involution stage begins (Filant et al., 2012).
In the involution stage, secretion by uterine glands ends and the glands
reduce in size. In preparation for implantation, there is an increase
observed in uterine glands. With the corpus luteum following ovulation in
the ovary, progesterone secretion occurs. Progesterone affects production
of dark and glycogen-rich secretions from the uterine glands (Brevini et
al., 2012; Filant et al., 2012).
During the secretory phase uterine glands generally produce high
amounts of small globular protein. Other proteins produced by the glands
may play a role in natural immune defense against infections. In the middle
of the secretion phase, glycogen accumulation begins in the basal section
of gland epithelial cells. Glands gain sawtooth appearance. Whey acidic
protein (WAP) is another protein secreted in this stage playing a role in
defense (Chucri et al., 2010). At the same time, glands contain high
proportions of hCG. Deficient activity of glands is generally defined as
luteal phase disorder and results in failure in early pregnancy (Burton et
al., 2007).
On the last day of the cycle, glycogen migrates to the apical section of
gland epithelium cells. There is secretion in the lumen of the glands. Rapid
mitosis is observed in stromal cells surrounding spiral arteries. This is an
indication of decidual change (Favoretto et al., 2016). As the secretory
stage progresses secretions accumulate in gland cells and with the effect of
progesterone, secretions are sent from the cells into the gland lumen. These
secretions contain glycogen, glycoproteins and glycolipids easing survival
of the zygote, adhesion and insertion into the uterus endometrium (Franco
et al., 2012). After menstruation, the surface of the basal layer that is
exposed begins epithelization from the blind ends of the glands. However,
in mesenchymal character cells stroma and gland construction occurs with
mitosis. Proliferation is observed with the aim of renewing the
endometrium in the uterus (Favoretto et al., 2016).
Physiologic Functions of Uterine Glands
Secretions and structure of uterine glands are important for the
maintenance and development of pregnancy. Uterine glands, playing an
important role in the development of extra embryonic sacs and the placenta
associated with the fetus, support these structures with carbohydrate and
lipid-rich secretions in the first and second trimester (Burton et al., 2007).
Additionally, two glycoproteins synthesized in uterine glands of glycodelin
A and mucin-1 (MUC-1) have strong immunosuppressive properties and
with leukemia inhibitory factor (LIF) are reported to play a key role in
organization of implantation (Farah et al., 2018). There are high rates of
embryo loss in the pre-implantation period with unknown cause in humans
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and farm animals and it is considered that these losses may develop linked
to deficiencies in morphogenesis of uterine glands (Gray et al., 2001).
Chorionic villi are stated to play a serious role in nutritional variation
before vascularization. As the basis of metabolism is anaerobic, uterine
glands are a significant source of nutrition during organogenesis (Burton
et al., 2002).
Seventeen days after fertilization in mammals links form between
uterine glands and the intervillous area and it is reported the two main
routes of nutritional transfer from mother to fetus are formed. These are
called the histiotrophic (surface nutrition) and hemotrophic, respectively.
In the histiotrophic nutritional period, trophoblasts form by phagocytosis
activity and anaerobic metabolism. Hemotrophic nutrition is an exchange
of material carried in blood between the maternal and fetal circulations.
This is eased by broad and close position of maternal and fetal tissue
beginning in the placenta. Before implantation nutrition in mammals is
actually histiotrophic (Hempstock et al., 2004). In the period until
implantation occurs, nutrition of the embryo is provided by uterine milk
containing organic and inorganic material like protein and fat globules
secreted by the uterine glands. Uterine milk rich in nutritional material is
taken by the villi and transmitted to the embryo via allantois veins. Mineral
material like iron and calcium are provided to the fetus from here (Hassa
& Aştı, 1997). Uterine glands are active for nearly 17 days in the first
trimester. During the first trimester, α-tocopherol transfer protein
expression is observed in gland epithelial cells. This protein is important
for micronutrient transfer in the early periods of pregnancy (Hempstock et
al., 2004). Deficient activity of glands is generally defined as luteal phase
disorder and results in failure during early pregnancy (Burton et al., 2007).
Uterine glands are not just important for nutrition of the embryo,
implantation and maintenance of pregnancy, but additionally are one of the
sources of growth factors. A variety of growth hormones are defined in
gland epithelium and luminal secretions. These include epidermal growth
factor (EGF), vascular endothelial growth factor (VEGF) and leukemia
inhibitory factor (LIF) (Hempstock et al., 2004; Dean & Rose, 2018).
In conclusion, there do not appear to be sufficient detailed studies about
the effects on uterine glands due to some hormonal changes (like insulin
and testosterone), systemic diseases (like diabetes and hypertension) or
clinical applications (like curettage). It is thought that detailed histologic
and molecular studies can be performed about these deficiencies and these
studies will be important for clinicians.
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EXAMINING LOCUS OF CONTROL LEVELS OF STUDENTS
FROM DIFFERENT HIGH SCHOOL PROGRAMS ACCORDING
TO PARTICIPATING SCHOOL SPORTS
Emrah AYKORA
1. Introduction
In different platforms sport brings meeting and encountering different
people and makes having positive connection with them, and develops new
opinions. Sport has privileged place among public providing respect to a
person. That makes a person feel better and hosts connective speciality
both sportsmen and audience. A study from Yetim (2000) explains that it
is a prominent feature for contemporary social life and nothing else could
make millions of people together from televisions and also tribunes to
watch and make sport together with different society, without racism or
language, gender, religion distinction as well. Every sport activity is a
social experiment and mostly people find self-expression with game and
movements participating to an emotional sportive activity. Provides
emotional discharge both controlling and getting out of anger, aggression
and shyness. It is clearly obvious that getting rid of under pressure energy
is to participate sport or game activities (Küçük & Koç, 2004).
School sports are taking action under Youth and Sport Ministry aiming
to introduce sport activities for avoiding bad habits by free time activities
improving sport consciousness and culture to elementary school children
by including 55 sport branches below.
Locus of control brings to be in a harmony with itself, self-realization
and effective steering of him/herself and having supervised speciality in it
(Yeşilyaprak, 1989). People having internal locus of control has the
thought about responsibility of themselves and knows that it belongs
making consolidation of behaviors and exhibit appropriate behaviors. On
the other hand external locus controlled people endeavors less for their
behaviors making better because of the thought about belonging external
effects (Yeşilyaprak, 2005). Internal locused people could takes easily over
success and unsuccess, has more independent and overcome of problems,
and they are information collectors and investigators than outers (Aydınay,
1996). It is mostly possible that external locused people might be grown
up among unhealthy family environment. Cüceloğlu (1994) explains
becoming an external locus person like a result of denying the reality of
child, growing up in an unhealthy family environment makes child no selfperception, couldn’t trust itself, cares about not itself’s ideas or thoughts
and when others thoughts become more important and true. At that point
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eliminating wrong family relationship with sport activities can be seen
possible.
Locus of control, on itself not only a reinforcement it also controls
frequency of a person’s behaviors and a belief for results of reinforcements
also expectations (Akın, 2007).
2. Material and Method
2.1. Model of Study
In this study general search model is used. A survey applied on the
students which are licenced and non-licensed participating school sports in
Bitlis, Siirt, Batman and Van in order to examine different variables of
locus of control levels.
2.2. Research Group
Universe of study includes high school 2018 students from Bitlis, Van,
Siirt and Batman. All volunteered 626 female and 1028 male totally 1654
students participated from Technical High School (Technical HS), Science
High School (Science HS), İmam Hatip High School (I. Hatip HS),
Anadolu High School (Anadolu HS) and Sport High Schools (Sport HS)
and divided into two groups like Participated School Sports (PSS) and
Non-Participated School Sports (NPSS).
2.3. Tools of Data Collect
Rotter Locus of Control (LoC) Inventory (1966) that translated in to
Turkish by Dağ (1991) is used in the study. The inventory includes 29
items and aims to determine the dimension of the generalized control
expectations of individuals on the dimension of internality-externality.
Each item has both two compulsory elective answering options. Six items
from Rotter Locus of Control inventory hid for scale goals. Externality is
scored from other 23 items with 1 points. So that inventory scores changes
between 0-23 points and lower scores for internal locus of control and
higher scores shows external locus of control.
2.4. Personal Information Form
Information form prepared by researcher for to collect data about the
independent variables like gender, type of school (ToS), sport branch and
years doing sport status (DSS).
2.5. Data Analyse
Data analysed on SPSS 21,0. Both with descriptive statistics
homogeneity test is made and normality values are checked out. Kurtosis
and Skewness values examined and homogeneous distribution found out
so T-test is used binary group comparisons, for more than two group
comparisons is made with of ANOVA.
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3. Results
First data evaluated as parametric or non-parametric side than
participants locus of control scores compared with different variables.

Table 1. Kurtosis and Skewness Values of Variables
Skewness
Kurtosis

Gender
-,502
-1,751

City
-,095
-1,450

ToS
,046
-1,407

DSS
-,457
-1,793

LoC
0,49
-1,466

Data evaluated first by Kurtosis and Skewness values. Data found out
homogenous by Tabachnick and Fidell (2013) values between +1.5 and 1.5 and by George and Mallery (2010) values between +2.0 -2.0. Due to
those results parametric tests preferred.
Table 2. Frequency of Variables

Gender

City

ToS

DSS

Female
Male
Total
Bitlis
Siirt
Batman
Van
Total
Technical HS
Science HS
İ. Hatip HS
Anadolu HS
Sport HS
Total
PPS
NPSS
Total

N
626
1028
1654
452
312
430
460
1654
574
134
388
434
124
1654
643
1011
1654

%
37,8
62,2
100,0
27,3
18,9
26,0
27,8
100,0
34,7
8,1
23,5
26,2
7,5
100,0
38,9
61,1
100,0

At table 2 participants frequencies and percentages shown below
different variables.
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Table 3. Comparison of All Participants According with Variable
of Status of Doing Sport
N
SD
p
643 8,52 5,969
PPS
,000
NPSS 1011 12,86 6,491
Table 3 shows locus of control scores of all participants compared with
variable of status of doing sport. There is statistically p< 0,001 meaning is
found.
Table 4. Comparison of All Participants According with Variable
of Gender

Female
Male

N
626
1028

12,04
12,07

SD
6,648
6,146

p
,914

Table 4 shows locus of control scores of all participants compared with
variable of gender. A statistically meaningful difference isn’t found
between.
Table 5. Variable of Gender Comparison Between School Sports
Participants
N
Female
Male

240
398

7,66
9,02

SD

p

5,825
5,270

,003

Table 5 shows comparison for locus of control scores with school sports
participant gender. There is statistically p< 0,005 meaning is found.

Table 6. Comparison of School Sports Participants with Lived
City
N
Bitlis
Siirt
Batman
Van

177
177
118
168

7,45
9,22
8,56
9,04

132

SD

p

4,195
5,869
5,310
6,462

,017

At table 6 School sports participants locus of control scores compared
with lived city. There is statistically a meaningful difference at level
p<0,05. Difference arised from Bitlis-Siirt cities and Bitlis-Van cities
leveled 0,05 with the Tukey-Hsd test.
Table 7. Comparison of School Sports Participants Type of School
Variable
N
Technical HS
Science HS
İ. Hatip HS
Anadolu HS
Sport HS

212
55
126
168
77

8,67
10,16
8,44
8,03
8,00

SD

p

5,445
6,021
5,591
5,608
4,896

,132

Table 7 is for school sports participants’ locus of control scores and
type of school comparison. Statistically there is no meaningful difference
between.
Table 8. Correlation Analyse of All Variables
City ToS Gender
DSS
LoC
1
,004
-,134
,005
,002
City
,004
1
-,081
-,065
-,034
ToS
1
-,017
,003
Gender -,134 -,081
,005 -,065
-,017
1
DSS
,445(**)
,002 -,034
,003
1
LoC
,445(**)
** Correlation is significant at the 0.01 level (2-tailed).
Pearson correlation analyse shows that participating school sports have
positive effect with locus of control. As especially school sports gives a
stage for self-expression to children since childhood, also brings the chance
fort o develop the life and behavior types by meeting different people in
different areas with to learn the feeling of honest competition beyond
obeying rules. So that if he/she becomes winner may not be rude against
neither competitor nor referees and won’t be affected of spectators bad
cheering.
4. Discussion
At the end of the study Locus of control levels of high school students
detected. Data analyse made by parametric tests Skewness and Kurtosis
values Tabachnick, Fidell and George, Mallery systems.
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Also the difference female locus of control scores higher than males
shows high level internal locus of control with female participants. In 2010
Amman at al., found out nearly same results. Internal locus of control
scores are higher with school sports participants, and non-participated
school sports students external locus of control scores found higher. On the
way of our study it is possible to say that participating any school sports
effects on internal locus of control. As a result of our study high school
students locus of control levels investigated.
All participants gender variables and locus of control scores comparison
resulted with no statistically meaningful difference as like Durna and
Şentrük’s (2012) study with university students. But if it’s sorted about
doing school sports or not at that point meaning level is p<0,005 found
according with gender variable. Evaluations showed that female students
high scores points out internal locus of control than males as it is similar
with the study by Amman et al. at 2010. But also in many studies there are
opposite thoughts for that. This could be associated with female growing
style of our society and pressure of female duties among. It could be
thought as female external locus of control side stronger. On the way of
our study this situation could be changed by school sports activities.
There isn’t statistically a meaningful difference between participants
locus of control scores and type of school. Due to our result Bozkurt and
Harmanlı (2002) found out a meaningful difference between but also they
point out socio-economic level differences among schools could create the
difference.
School sport participants have higher internal locus of control scores,
non-participated school sports activities have higher external locus of
control scores. Tiryaki et al. in 1991 investigated that doing sport makes
extrovert and emotionally balanced (Tiryaki, 2000). At any level sporting
activities control and helps eliminating and perfects deficiencies further
makes use excesses in a good way also ensures developing personality
(Küçük & Koç, 2004). Under the lights of our study it is possibly true that
participating school sports effects on internal locus of control.
4.1. Suggestions
It is limited study because took place only four cities and only just with
variables of gender, city, type of school and participating school sports.
Different and large results could be find out if different variables can be
used with a large sample group
To encourage participating school sports by Youth and Sport Ministry
with comprehensive projects and long-standing studies could be effective
for our national sport and growing up healthy individuals.
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THE EFFECTS OF MULTIMEDIA COMPUTER ASSISTED
INSTRUCTION (CAI) ON TEACHING TENNIS IN PHYSICAL
EDUCATION TEACHER EDUCATION
Ferman KONUKMAN
Introduction
Computer Assisted Instruction (CAI) has been used for more than five
decades for educational purposes. Although the use of computers is not
new, CAI is still a popular and common terminology in today’s educational
institutions and schools CAI provides an instructional interaction between
the learner and the computer in a variety of contents with or without the
assistance of a teacher. (Lockard, Abrams, & Many, 1997; Papastergiou,
& Gerodimos, 2013: Papastergiou, Pollatou, Theofylaktou, &
Karadimou, 2014; Siskos, Antoniou, Papaioannou & Laparidis, 2005). In
this process, CAI helps the learner(s) by presenting material and acting as
a tutor. CAI uses the computer to facilitate and improve student learning.
Students interact with computers at their own pace and the role of the
teacher becomes a facilitator or coach. CAI programs direct the learner’s
attention to different sections in a learning sequence without the direct
assistance of a teacher (Petrakis, 2000).
Nowadays computers can be used by physical education teachers in
three ways; utilities, assessment, and Computer-Assisted Instruction (CAI)
(Silverman, 1997). The use of computers as utilities is the most common
application in physical education classes. At present, many physical
education teachers use computers for managerial purposes such as data
management, record keeping, attendance, planning, and communication
with parents (Lambdin, 1997; Mohnsen, 1997; Mitchell & Hunt, 1997).
Assessment is the second important purpose for the use of computers in
physical education activities. Physical education teachers use computers
for skill and fitness assessment in a wide variety of ways. Bonnie’s Fitware
(Mohnsen, 1995) and Motion Software (1994) are good examples of this.
Bonnie’s Fitware helps students and teachers record fitness data, and
provides information about their yearlong progress. By using Motion
Software students analyze their strokes using biomechanical principles.
Although computers have been used in physical education classes in many
ways, there is limited research evidence about the effectiveness of CAI in
K-12 physical education classes. Up to date, there have been only three
research studies completed about the effects of CAI on K-12 physical
education classes. Research completed in K-12 physical education
indicates that CAI has produced positive outcomes in female junior high
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schools students’ volleyball skills (Wilkinson, Hillier, Padfield, &
Harrison, 1999) and secondary students’ badminton knowledge (Skinsley
& Brodie, 1990). However, there is only one research study about CAI in
elementary physical education classes and this study found no significant
effect of CAI on teaching tennis rules, scoring, and terminology to fifth
grade students (Alvarez-Ponns, 1992).
Wilkinson et al., (1999) examined the effects of a volleyball CD on
cognitive and psychomotor skills of 69 junior high school girls. Students
were randomly selected to be in the experimental and teacher instruction
groups. Repeated measures of ANOVA were used to determine the effects
of the CD on the students’ learning. Students completed pre and post skill
tests and written cognitive tests. In addition, game play was videotaped
during a tournament and successful and unsuccessful trials were recorded.
Results showed that although students in both groups improved their
forearm pass, set, and underhand serve, the CAI group obtained
significantly higher scores in the forearm pass and had more successful
passes/serve, sets/serve, and contacts/serve during game play. Moreover,
both groups improved significantly in their knowledge test, but there was
no significant difference between the groups.
Skinsley and Brodie (1992) studied the effectiveness of CAI on the
cognitive knowledge of 12 years old male students’ badminton knowledge.
A total of 42 students were divided into two groups as CAI and teacher
instruction according to their knowledge and badminton ability. Both
groups were taught the same badminton unit. Using a pre and post test
design with ANOVA, results showed that both groups improved their test
scores considerably but there was no significant difference between the
two groups. However, the CAI group retained information better with a
mean score of 6.8% higher on the post-test than teacher instruction group.
There are several research studies about the use of CAI at the
elementary school level. Alvarez-Ponss (1992) explored the effectiveness
of a CAI program in teaching tennis rules, scoring and terminology to fifth
grade students. CAI was compared to the traditional teaching approach and
data were collected using a pre and post-test ANOVA design in a fiveweek tennis unit. Although both groups improved their scores in the
posttest, the results showed that there was no significant difference
between the groups. Siskos et al., (2005) conducted a study was to
investigate the effects of the Computer Assisted Instruction (CAI) with an
interactive multimedia CD-ROM called «The tree of Health». This study
involved 12 fifth- and sixth grade classes (N = 248 students), in 3 groups:
Multimedia Computer Assisted Instruction, Traditional Approach to
teaching (TA), and Control. Students were tested using pre and post-tests
that measured knowledge of «Health related fitness. The intervention
completed in 12 class hours, two classes per week over six weeks. The
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results showed that there was a significant increase in achievement posttest for the (MCAI) group when compared to either the (TA) or control
groups, These results indicated that CAI was an effective way to introduce
health-related physical education programs for students in elementary
physical education. In summary, very limited research has been completed
in K-12 physical education classes, and these studies have produced
different results in terms of the effectiveness of CAI.
2. Purpose of the Study
The purpose of this study is to determine the effects of multimedia CAI
on undergraduate PETE majors’ teaching of the serve in tennis. The
following questions will be used to determine the relative effectiveness of
multimedia CAI. There are five experimental questions in this study: Does
CAI impact PETE majors’ Content Knowledge (CK) of teaching the tennis
serve? Does CAI impact PETE majors’ use of Pedagogical Content
Knowledge (PCK) of teaching the tennis serve?
Does CAI impact PETE majors’ use of skill analysis of teaching the
tennis serve? Does CAI impact PETE majors’ observation skill or skill
analysis on the tennis serve?Does CAI impact PETE majors’ teaching of
task sequences for the tennis serve?
This study is among the first efforts to determine the effects of
multimedia CAI tennis CD-ROMs in a PETE program. In doing so, this
study contributes to the literature in at least two ways: This study extends
the work of using CAI in a different setting. This study is the first effort to
investigate the effects of multimedia CAI tennis CD-ROMs on Content
Knowledge (CK) and Pedagogical Content Knowledge (PCK) in a PETE
program. This study is one the first attempts to determine the effectiveness
of multimedia CAI at the collegiate level for PETE majors. However, the
study has the following limitations, which should be carefully considered:
The study is limited by the subjects’ entry characteristics such as gender,
age, cognitive level, and previous experiences. The study is limited by the
quality and content of multimedia tennis CD-ROMs. The study is limited
by the measurement methods and procedures applied within the
measurement process.
3. Methods
The aim of this study is to determine the effects of multimedia
Computer-Assisted Instruction (CAI) on undergraduate PETE majors’
teaching of tennis serve. This part provides information about the methods
that used to collect data during the study including a) selection of subjects;
b) variables; c) instrumentation; d) experimental design; and e) statistical
design.
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The subjects for this study were selected randomly from an
undergraduate PETE program. Approximately 18 students enrolled in a
PETE evaluation and assessment course were given the opportunity to
participate. Subjects stratified by gender and then they assigned randomly
to three groups. These groups are the Computer-Assisted Instruction (CAI)
group (n = 6), Teacher Instruction (TI) group, (n = 6) and Control (CG)
group (n = 6). Permission to conduct this study was approved by
Institutional Review Board
3.1. Dependent Variables
There are four dependent variables in this study. The first dependent
variable is PETE majors’ Content Knowledge (CK) of teaching tennis
serve for the study. This variable was measured by a paper and pencil
Tennis Serve Content Knowledge Test, which consisted of seventeen
items. The second dependent variable is PETE majors’ use of Pedagogical
Content Knowledge (PCK) of teaching the tennis serve. The second
variable was measured by a microteaching lessons via videotape recording
and an observation sheet. The third variable is PETE majors’ observation
skill or skill analysis on the tennis serve. The third variable was measured
by a tennis serve skill analysis video test. The fourth variable is the PETE
majors’ teaching of task sequence for the tennis serve. The fourth variable
was measured via a paper and pencil task sequence test. Dependent
variables located in Appendix A.
3.2. Independent Variables
There is one independent variable in this study with three levels. These
are Computer-Assisted instruction (CAI) and Teacher Instruction (TI) and
Control Group (CG). The CAI group completed a sixty-minute instruction
session about teaching the tennis serve. For this group, a doctoral student
assisted students as a facilitator in the computer laboratory. CAI assists the
learner(s) by presenting material and acting as a tutor. CAI uses computers
to facilitate student learning. Students interact with computers at their own
pace and the responsibility of the teacher becomes that of a facilitator or
coach. One of the major roles of CAI is to direct the students’ attention to
different sections in a learning sequence without the assistance of a teacher
(Petrakis, 2000). Two multimedia CAI tutorials, Interactive Tennis (IT)
(Petrakis, 1996) and Tennis Task Analysis (TTA) (Petrakis & Konukman,
1999), were used as interventions in the study.
The first CAI program, Interactive Tennis, is computer software that
provides a comprehensive approach to teaching tennis. This program is a
computer tutorial that includes information and quizzes on equipment,
rules, strokes, etiquette, and strategies, as well as videos of top
professionals explaining and demonstrating the basic strokes in tennis.
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Interactive Tennis was designed as a tutorial for PETE majors in 1996 at
the University of Nebraska Lincoln. (Petrakis, 1996).
The second CAI program, Tennis Task Analysis, is a problem-solving
program that promotes the development of observation skills of physical
education students and teachers. It was designed to improve basic skills of
tennis analysis by using concept mapping, restructuring tasks, and videos
for PETE majors in 1999 at the University of Nebraska Lincoln (Petrakis
& Konukman, 1999).
The Teacher Instruction group (TI) received a sixty-minute teacher
instruction session about teaching the tennis serve from main investigator
as a comprehensive teaching method including demonstration, discussion,
and drill. The content of instruction and practice was the same as the CDROMs’ content. Teaching of main investigator and computer instruction
were videotaped and analyzed by a peer to determine procedural fidelity in
both sessions. Procedural fidelity was reported as % 98. Finally, Control
Group (CG) did not get any intervention.
3.3. Tennis Serve Content Knowledge Test
The first instrument was VTPE Tennis Serve Content Knowledge Test.
Content Knowledge (CK) is a special subject matter knowledge that
provides information about the content to be learned. A seventeen item
multiple-choice test was developed by the main investigator measured
tennis serve content knowledge. The purpose of this test was to measure
knowledge of the five phases of the tennis serve: ready phase, grip phase,
swing phase, contact phase, and follow through phase.
Questions were developed by the main investigator using the
Interactive Tennis and Tennis Task Analysis CD-ROMs’ content. Content
validity of the test was determined by a group of experts using a Likert
scale. Content validity of test was reported as % 83.5-% 98.8. The validity
of the content knowledge test was determined by the percentage of
agreement across the experts by item. The experts were:
The reliability coefficient of the knowledge test was reported by a
Kuder-Richardson formula test of reliability. The Kuder-Richardson
formula is considered to estimate the real lower reliability of a test. In this
calculation, the mean of the scores, the number of items in the test was
used, and the standard deviation of test scores squared (McGee, 2000). The
reliability coefficient of the knowledge test was reported as .83 from the
formula.
3.4. Tennis Serve Pedagogical Content Knowledge (PCK)
Assessment Sheet
The second instrument was Tennis Serve Pedagogical Content
Knowledge (PCK) Assessment Sheet. Pedagogical Content Knowledge
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(PCK) is a special amalgam of content and pedagogical knowledge.
Teachers provide PCK by using metaphors, demonstrations, cues, and
feedback (Shulman, 1987). A pedagogical content knowledge assessment
sheet was developed by the main investigator to measure PCK. All
participants taught two six-minute microteachings to Virginia Tech Basic
Instruction Program tennis students about the tennis serve as a pre-test and
post-test to determine PCK. Each participant was videotaped by a video
camera, and the tapes were analyzed by the main investigator and a
doctoral student using a PCK observation sheet. Reliability of data was
determined by the interobserver agreement (IOA). At least 20% of
videotapes were analyzed for IOA and 80% agreement was set as a criteria.
The interobserver agreement is defined as the extent that human
observers agree in recording the occurrence and non-occurrence of specific
behaviors. It also consists of judging the reliability of the agreement
between data collected on specific target behaviors by two different
observers (Cooper, Heron, & Heward, 1987). It is very essential to
determine the believability of data. The higher the interobserver
agreement, the more confidence can be placed on the accuracy of the data.
In the study, the interobserver agreement was determined by the
occurrence and nonoccurrence of specific behaviors in microteachings
such as feedback, demonstrations, and cues. This was determined by using
a formula of interobserver agreement. This formula was calculated by
determining the total number of agreements and dividing that number by
the total number of agreement plus disagreements. Then multiply that
number by 100 to achieve a percentage. The formula is as follows:
Agreements

X 100= Percentage of agreement

Agreements + Disagreements
An eighty-percent IOA criteria was set before analyzing the videotapes.
Interobserver agreement was reported as %82-%95 in present study.
3.5. Experimental Design
The experimental design of this study was three groups: ComputerAssisted Instruction (CAI) and Teacher Instruction (TI), and Control
Group (CG) pre-test and post-test experimental design. This procedure
involves the random assignments of subjects into groups. Pre-tests and
post-tests administered to all groups, but treatments administered to only
the experimental group(s). One of the important characteristics of the
experimental design is the specific use of independent variables. Some
experiments involve between-subjects design wherein different individuals
are assigned to treatment groups (Creswell, 2014). In addition, a pilot study
conducted in a local university by main investigator to determine reliability
and validity of test instruments.
142

3.6. Statistical Design
The results of the study were analyzed with nonparametric tests.
Kruskal-Wallis test to determine the differences between the groups. In
addition, if there were difference between the groups, Using MannWhitney U test Pairwise rankings were conducted to determine the
difference between all comparisons as a post hoc analysis. Moreover, the
main investigator conducted Wilcoxon Signed Rank test to understand pretest to post-test changes within the groups (Cicciarella, 1997; Green,
Salkind & Akey, 2000). Alpha set at p< 0.5
4. Results
4.1. Tennis Serve Content Knowledge Test
The first research question was about the effects of multimedia CAI on
PETE majors’ tennis serve content knowledge. This was measured via a
17-item multiple-choice paper and pencil VTPE Tennis Serve Content
Knowledge pre-and post-test. The pre-test mean for TI group was 7.5, CAI
group 7 and CG 8.16. The post-test mean for TI group was 13 with a gain
of 5.50. The post-test mean for CAI group was 11.3 with a gain of 4.33 and
the post-test mean for CG was 9.33 with a gain of 1.17. Results showed
that the gain from pre-test to post-test was evident for TI and CAI groups.
However, CG group did not gain much at all.
Table 1 displays information about the comparison of tennis serve
content knowledge. The Kruskal-Wallis test indicated that there were
significant differences among the three groups, ² (2, N=18)= 9.93, p =
.007. Because the overall test was significant, pairwise comparisons among
the three groups were conducted.
Table 1
Comparison of Tennis Serve Content Knowledge Test Scores Among
the Groups
Group

N

Mean Rank

TI

6

13.25

CAI

6

11.17

CG

6

4.08

* Significant at the .05 level.
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DF

P Value

2

.007*

Table 2 displays information about pairwise comparison between TI
and CAI groups.
Table 2
Pairwise Comparison of Tennis Serve Content Knowledge Test Scores
Between TI and CAI Groups
Group

N

Mean Rank

Sum of
Ranks

TI

6

7.25

43.50

P Value

.459
CAI

6

5.25

34.50

Note: Not significant at the .05 level.
A Mann-Whitney U test was conducted. Pairwise comparison showed
that there were no significant differences between TI and CAI groups in
tennis serve content knowledge, z -.740, p = .459.
Table 3 displays information about pairwise comparison between CAI
and CG groups in tennis serve content knowledge.
Table 3
Pairwise Comparison of Tennis Serve Content Knowledge Test Scores
Between CAI and CG Groups
Group

N

Mean Rank

Sum of
Ranks

CAI

6

8.92

53.50

P Value

.019*
CG

6

4.08

24.50

* Significant at the .05 level.
A Mann-Whitney U test was conducted. Pairwise comparison indicated
that there were significant differences between CAI and CG groups, and
CAI group performed significantly in tennis serve content knowledge test,
z -2.355, p = .019.
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Table 4 displays information about pairwise comparison of tennis serve
content knowledge between TI and CG groups.
Table 4
Pairwise Comparison of Tennis Serve Content Knowledge Test Scores
Between TI and CG Groups
Group

N

Mean Rank

Sum of
Ranks

TI

6

9.50

57.00

P Value

.004*
CG

6

3.50

21.00

* Significant at the .05 level.
A Mann-Whitney U test was conducted. Pairwise comparison indicated
that there were significant differences between TI and CG groups, and TI
group performed significantly in tennis serve content knowledge test, z 2.913, p = .004.
A Wilcoxon sign rank test was conducted to understand the
differences within the groups Results indicated that TI group improved
significantly within the group from pre to post-test, z = -2.041, p = .041.,
CAI group did not improve significantly within the group from pre to posttest, z = -1.890, p = .059. and CG group did not improve significantly
within the group from pre to post-test, z = -.816, p = .414.
Overall, there are differences among the groups in tennis serve
content knowledge test, and results showed that both TI and CAI groups
performed significantly than CG groups in the knowledge test. In addition,
only TI group improved significantly within the group from pre to posttest. The control group did not improve at all.
4.2. Tennis Serve Pedagogical Content Knowledge (PCK)
The second research question was about the effects of multimedia CAI
on PETE majors’ tennis serve pedagogical content knowledge (PCK). PCK
is a special amalgam of content and pedagogical knowledge. Teachers
provide PCK by using metaphors, demonstrations, cues, and feedback
(Shulman, 1987). This was measured by a microteaching lesson via a
videotape and recorded on a VTPE pedagogical content knowledge
observation sheet.
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4.3. PCK-Appropriate Cues
The pre-test mean for TI group was .50, CAI group .83 and CG .50. The
post-test mean for TI group was 6.5 with a gain of 6.00. The post-test mean
for CAI group was 4.00 with a gain of 3.17, and the post-test mean for CG
was 1.33 with a gain of 0.17. Results showed that the gain from pre-test to
post-test was evident for TI and CAI groups. However, CG did not gain
much at all.
Table 5 displays information about the comparison of tennis PCKAppropriate cues. The Kruskal-Wallis test indicated that there were
significant differences among the three groups, ² (2, N=18)= 8.860, p =
.012. Because the overall test was significant, pairwise comparisons among
the three groups were conducted.
Table 5
Comparison of Tennis Serve PCK-Appropriate Cues Scores Among the
Groups
Group

N

Mean Rank

TI

6

14.17

CAI

6

9.25

DF

P Value

2

.012*

CG
6
5.08
* Significant at the .05 level.
Table 6 displays information about pairwise comparison between TI
and CAI groups.
Table 6
Pairwise Comparison of Tennis Serve PCK-Appropriate Cues Scores
Between TI and CAI Groups
Group

N

Mean Rank

Sum of
Ranks

TI

6

8.17

49.00

CAI

6

4.83

29.00

P Value

.104

Note: Not significant at the .05 level.
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A Mann-Whitney U test was conducted. Pairwise comparison showed
that there were no significant differences between TI and CAI groups in
tennis serve PCK-Appropriate cues,
z -1.624, p = .104.
Table 7 displays information about pairwise comparison between CAI
and CG groups in tennis serve content knowledge.
Table 7
Pairwise Comparison of Tennis Serve PCK-Appropriate Cues Scores
Between CAI and CG Groups
Group

N

Mean Rank

Sum of
Ranks

CAI

6

7.92

47.50

CG

6

5.08

30.50

P Value

.167

Note: Not Significant at the .05 level.
A Mann-Whitney U test was conducted. Pairwise comparison indicated
that there were no significant differences between CAI and CG groups in
tennis serve PCK-Appropriate cues test, z -1.383, p = .167.
Table 8 displays information about pairwise comparison of tennis serve
PCK-Appropriate cues between TI and CG groups.
Table 8
Pairwise Comparison of Tennis Serve PCK-Appropriate Cues Scores
Between TI and CG Groups
Group

N

Mean Rank

Sum of
Ranks

TI

6

9.50

57.00

CG

6

3.50

21.00

P Value

.004*

* Significant at the .05 level.
A Mann-Whitney U test was conducted. Pairwise comparison indicated
that there were significant differences between TI and CG groups, and TI
group performed significantly in tennis serve PCK-Appropriate cues test,
z -2.918, p = .004.
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A Wilcoxon sign rank test was conducted to understand the differences
within the groups. Results indicated that TI group improved significantly
within the group from pre to post-test, z = -2.214, p = .027, CAI group did
not improve significantly within the group from pre to post-test, z = -1.892,
p = .058 and CG group did not improve significantly within the group from
pre to post-test, z = -1.633, p = .102.
Overall, there are differences among groups in tennis serve PCKAppropriate cues test and results showed that TI group performed
significantly than CAI and CG groups. In addition, only TI group improved
significantly within the group from pre to post-test. CAI and CG groups
did not improve at all.
4.4. PCK-Appropriate Feedback
The pre-test mean for TI group was .16, CAI group .33 and CG .00.
The post-test mean for TI group was 0.50 with a gain of .34. The post-test
mean for CAI group was .33 with a gain of .00, and the post-test mean for
CG was .00 with a gain of .00. Results showed that the gain from pre-test
to post-test was not evident for any of the groups.
Table 9 displays information about the comparison of tennis PCKAppropriate feedback. The Kruskal-Wallis test indicated that there were
no significant differences among the three groups, ² (2, N=18)= 2.022, p
= .364. Because the overall test was not significant, pairwise comparisons
among the three groups did not conduct as a post hoc analysis.
Table 9
Comparison of Tennis Serve PCK-Appropriate Feedback Scores
Among the Groups
Group

N

Mean Rank

TI

6

11.33

CAI

6

8.67

CG

6

8.50

DF

P Value

2

.364

Note: Not significant at the .05 level.
A Wilcoxon sign rank test was conducted to understand the differences
within the groups and results indicated that TI group did not improve
significantly within the group from pre to post-test, z = -1.414, p = .157,
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CAI group did not improve significantly within the group from pre to posttest, z = .00, p = 1.00 and CG group did not improve significantly within
the group from pre to post-test, z = .00, p = 1.00
Overall, there are not any differences among groups in the tennis serve
PCK-Appropriate feedback test, and results showed that none of the groups
improved significantly within the group from pre to post-test.
4.5. PCK-Appropriate Demonstration
The pre-test mean for TI group was .50, CAI group .83 and CG .50. The
post-test mean for TI group was 5.33 with a gain of 4.83. The post-test
mean for CAI group was 3.83 with a gain of 3.00, and the post-test mean
for CG was .66 with a gain of 0.16. Results showed that the gain from pretest to post-test was evident for TI and CAI groups. However, CG did not
gain much at all.
Table 10 displays information about the comparison of tennis PCKAppropriate demonstration. The Kruskal-Wallis test indicated that there
were significant differences among the three groups, ² (2, N=18)=11.047,
p = .004. Because the overall test was significant, pairwise comparisons
among the three groups were conducted.
Table 10
Comparison of Tennis Serve PCK-Appropriate Demonstration Scores
Among the Groups
Group

N

Mean Rank

TI

6

14.00

CAI

6

10.50

CG

6

4.00

DF

P Value

2

.004*

* Significant at the .05 level.
Table 11 displays information about pairwise comparison between TI
and CAI groups.
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Table 11
Pairwise Comparison of Tennis Serve PCK-Appropriate
Demonstration Scores Between TI and CAI Groups

Group

N

Mean Rank

Sum of
Ranks

TI

6

8.08

48.50

P Value

.125
CAI

6

4.92

29.50

Note: Not significant at the .05 level
A Mann-Whitney U test was conducted. Pairwise comparison showed
that there were no significant differences between TI and CAI groups in
tennis serve PCK-Appropriate demonstration, z -1.535, p = .125.
Table 12 displays information about pairwise comparison between CAI
and CG groups in tennis serve PCK-Appropriate demonstration.
Table 12
Pairwise comparison of Tennis Serve PCK-Appropriate
Demonstration Scores Between CAI and CG Groups
Group

N

Mean Rank

Sum of
Ranks

CAI

6

9.08

54.50

P Value

.011*
CG

6

3.92

*Significant at the .05 level.
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23.50

A Mann-Whitney U test was conducted. Pairwise comparison indicated
that there were significant differences between CAI and CG groups in
tennis serve PCK-Appropriate demonstration test, z -2.536, p = .011.
Table 13 displays information about pairwise comparison of tennis
serve PCK-Appropriate demonstration between TI and CG groups.
Table 13
Pairwise Comparison of Tennis Serve PCK-Appropriate
Demonstration Scores Between TI and CG Groups

Group

N

Mean Rank

Sum of
Ranks

TI

6

9.42

56.50

P Value

.004*
CG

6

3.58

21.50

* Significant at the .05 level.
A Mann-Whitney U test was conducted. Pairwise comparison indicated
that there were significant differences between TI and CG groups, and TI
group performed significantly in tennis serve PCK-Appropriate
demonstration test, z -2,863 p = .004.
A Wilcoxon sign rank test was conducted to determine the differences
within the groups and results indicated that TI group improved
significantly within the group from pre to post-test, z = -2.207, p = .027,
CAI group improved significantly within the group from pre to post-test, z
= -2.207, p = .027 and CG group did not improve significantly within the
group from pre to post-test, z = -.447, p = .655.
Overall, there are differences among groups in tennis serve PCKAppropriate demonstration test and results showed that TI and CAI groups
performed significantly than CG group. In addition, both TI and CAI
groups improved significantly within the group from pre to post-test. CG
groups did not improve at all.
4.6. PCK-Inappropriate Cues, Feedback and Demonstration
After the data collection and analysis, results showed that students had
very limited numbers of inappropriate cues, feedback and demonstration
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during six minutes micro teaching sessions and results were not
statistically significant. Therefore, the results of PCK-Inappropriate cues,
feedback and demonstrations were not included in this chapter.
4.7. Tennis Serve Skill Analysis Test
The third research question was about the effects of multimedia CAI on
PETE majors’ tennis serve skill analysis. This was measured by via a 36item paper and pencil VTPE Tennis Serve Skill Analysis pre-and posttests, and by observing a skill analysis videotape. The pre-test mean for TI
group was 25.83, CAI group 22.33 and CG 17.66. The post-test mean for
TI group was 27.16 with a gain of 1.33. The post-test mean for CAI group
was 27.50 with a gain of 5.17, and the post-test mean for CG was 18.66
with a gain of 1.00. Results showed that the gain from pre-test to post-test
was evident for CAI group. However, TI and CG groups did not gain much
at all. Table 14 displays information about the comparison of tennis serve
skill analysis. The Kruskal-Wallis test indicated that there were no
significant differences among the three groups, ² (2, N=18)= 2.95, p =
.229. Because the overall test was not significant, pairwise comparisons
among the three groups did not conduct as a post hoc analysis. In general,
results showed that CAI and Teacher Instruction interventions did not have
any effect for skill analysis on groups.
Table 14
Comparison of Tennis Serve Skill Analysis Test Scores Among the
Groups
Group

N

Mean Rank

TI

6

8.42

CAI

6

12.50

CG

6

7.58

DF

P
Value

2

.229

Note: Not significant at the .05 level.
A Wilcoxon sign rank test was conducted to determine the differences
within the groups and results indicated that TI group did not improve
significantly within the group from pre to post-test, z = -1.134, p = .257,
CAI group did not improve significantly within the group from pre to posttest, z = -1.782, p = .075 and CG group did not improved significantly
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within the group from pre to post-test, z = -1.890, p = .059. Overall, there
were no differences among groups in tennis serve skill analysis test. In
addition, none of the groups improved significantly within the group from
pre to post-test. In general, results showed that there were no significant
differences among the groups in tennis serve skill analysis. Therefore, post
hoc analysis did not used. In addition, none of the groups improved
significantly within the group from pre to post-test.
4.8. Tennis Serve Task Sequence Test
The fourth research question was about the effects of multimedia CAI
on PETE majors’ tennis task sequence. This was measured via paper and
pencil VTPE Tennis Serve Task Sequence pre-and post-tests. The pre-test
mean for TI group was 4.00, CAI group 5.00 and CG 4.83. The post-test
mean for TI group was 25.00 with a gain of 21.00. The post-test mean for
CAI group was 13.16 with a gain of 8.16, and the post-test mean for CG
was 9.00 with a gain of 4.17. Results showed that the gain from pre-test
to post-test was evident for TI and CAI groups. However, CG group did
not gain much at all. Table 15 displays information about the comparison
of the tennis serve task sequence test. The Kruskal-Wallis test indicated
that there were significant differences among the three groups, ² (2,
N=18)= 9.637, p = .008. Because the overall test was significant, pairwise
comparisons among the three groups were conducted.
Table 15
Comparison of Tennis Serve Task Sequence Test Scores Among the
Groups
Group

N

Mean
Rank

TI

6

14.92

CAI

6

7.67

CG

6

5.92

DF

P Value

2

.008*

* Significant at the .05 level.
Table 16 displays information about pairwise comparison between TI
and CAI groups.
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Table 16
Pairwise Comparison of Tennis Task Sequence Test Scores Between
TI and CAI Groups
Group

N

Mean Rank

Sum of
Ranks

TI

6

8.92

53.50

P Value

.020*
CAI

6

4.08

24.50

*Significant at the .05 level.
A Mann-Whitney U test was conducted. Pairwise comparison showed
that there were significant differences between TI and CAI groups in
tennis serve task sequence, z -2.334, p = .020. TI group performed
significantly than CAI group.
Table 17 displays information about pairwise comparisons between
CAI and CG groups in tennis serve content knowledge.
Table 17
Pairwise Comparison of Tennis Serve Content Task Sequence Test
Scores Between CAI and CG Groups
Group

N

Mean Rank

Sum of
Ranks

CAI

6

7.08

42.50

P Value

.573
CG

6

5.92

35.50

Note: Not significant at the .05 level.
A Mann-Whitney U test was conducted. Pairwise comparison
indicated that there were no significant differences between CAI and CG
groups in tennis serve task sequence test,
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z -.563, p = .573.
Table 18 displays information about pairwise comparison of tennis
serve task sequence between TI and CG groups.
Table 18
Pairwise Comparison of Tennis Serve Task Sequence Scores Between
TI and CG Groups
Group

N

Mean Rank

Sum of
Ranks

TI

6

9.50

57.00

P Value

.004*
CG

6

3.50

21.00

* Significant at the .05 level.
A Mann-Whitney U test was conducted to determine the differences
within the groups. Pairwise comparison indicated that there were
significant differences between TI and CG groups, and TI group
performed significantly in tennis serve task sequence test, z -2.892, p =
.004. TI group improved significantly within the group from pre to posttest, z = -2.207, p = .027, CAI group did not improve significantly within
the group from pre to post-test, z = -1.802, p = .072 and CG group
improved significantly within the group from pre to post-test, z = -2.207,
p = .027.
In general, there are differences among groups in the tennis serve
task sequence test, and results showed that TI group performed
significantly than the CAI and CG groups. In addition, TI and CG groups
improved significantly within the groups from pre to post-test. CAI group
did not improve at all.
5. Discussion
Content knowledge can be defined as a form or procedure that deals
with the subject matter to be taught in a specific area (Perez & Saury,
1999). One of the questions in this study was about the effect of CAI on
the students’ tennis serve content knowledge. The results of this study
revealed that both TI and CAI groups performed significantly than Control
group. However, no significant differences were found between CAI and
TI groups, and only TI group improved significantly within the group.
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Literature review should be analyzed very carefully to understand the
effects of CAI, and this review produced mixed results about the effects of
CAI on content knowledge or students’ subject matter achievement. It can
be concluded that literature did not favor CAI versus other teaching
methods in many cases.
Kulik, Kulik & Cohen, (1980) reviewed fifty-nine research studies and
found that CAI made a small but significant contribution to the
achievement of college students in different subject matters. In another
study, Christmann, Badget & Lucking, (1997) used meta-analysis to
examine the effects of CAI on the academic achievement of secondary
students in different subject matters versus traditional teaching methods
and traditional teaching methods supplemented with CAI. They found that
students who received traditional instruction supported with CAI gained
significant scores than those taught with traditional methods. Moreover,
Perzylo and Oliver (1992) found that CAI improved elementary school
children’ subject matter knowledge in geography more than traditional
methods. In contrast, Shute and Miksad (1997) found mixed results. They
examined the effects of CAI on cognitive development for verbal, language
and math skills in preschoolers during an eight-week period. Results
showed that CAI increased student achievement in verbal and language
skills but not in math. However, Ross, Smith, Morrison (1991) found that
CAI increased student achievement in math and reading for seventh grade
students at risk. Overall, these findings produced mixed results about the
effectiveness of CAI on different subject matters and content knowledge.
Parallel to findings above, CAI literature in Physical Education, PETE
and Kinesiology courses produced mixed results about the effects of CAI
on content knowledge. In physical education there are only three studies
that assessed the effectiveness of CAI. Wilkinson et al., (1999) examined
the effects of CAI on cognitive and psychomotor skills of junior high
school girls. Results showed that both CAI and teacher instruction groups
improved significantly in volleyball content knowledge but there was no
significant difference between groups. Similar to findings in Wilkinson’s
study, Skinsley and Brodie (1992) found the same results in content
knowledge. They assessed the effectiveness of CAI on the cognitive
knowledge of 12 year old male students’ badminton knowledge and results
showed that both CAI and teacher instruction group improved but there
was no significant difference between the two groups. The only research
at the elementary school level was conducted by Alvarez-Ponss in 1992.
He assessed the effects of CAI in teaching tennis rules, scoring and
terminology to fifth grade students. The results showed that there was no
significant difference between groups but both groups improved their
scores from pre to post-test.
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Research in PETE and Kinesiology courses also produced mixed results
about the effects of CAI on content knowledge. To date there are only five
research studies about the effects of CAI in PETE courses. These are two
elementary method courses (McKethan, Everhart & Stubblefield, 2000;
McKethan, Everhart & Sanders, 2001), one statistics course (Whitaker,
1990), one exercise physiology course (Adams, Waldrop & Justen, 1989),
and one undergraduate Kinesiology course (Lease, 1981). McKethan et al.,
(2000) examined the effects of CAI on learning and teaching cues of
manipulative skills on preservice elementary education majors. Results
indicated that although teacher instruction group scored significantly
higher than CAI group on post-test, there were no significant differences
between the groups. Another study, McKethan et al., (2001) replicated the
same study of preservice physical education majors and results showed that
although multimedia and teacher instruction groups performed
significantly than control group there were no significant differences
between the groups. Whitaker (1990) conducted a study to determine the
comparison of different instructional strategies on physical education
majors’ knowledge of statistics. This study did not find any differences
among CAI, tutor retrieval text, and programmed learning groups. In a
different perspective, Adams et al., (1989) compared mandatory CAI
versus voluntary CAI in an undergraduate exercise physiology course for
PETE majors. Results showed that mandatory CAI group performed
significantly that voluntary group. On the contrary, only Lease (1981)
found a positive correlation about the effectiveness of CAI on PETE
majors’ knowledge of the mechanical analysis of motion as one of the early
interventions in the field. Overall, findings in this study produced very
similar results compared to the literature.
6. Conclusion
The main purpose of this study was to determine the effects of
multimedia computer assisted instruction (CAI) on PETE majors teaching
of the serve in tennis. Overall, teacher instruction (TI) intervention was
very dominant in the results. Teacher instruction (TI) group performed
significantly in the tennis serve content knowledge test, PCK-Appropriate
cues, and PCK-Appropriate demonstration. However, CAI group was
successful in the tennis serve content knowledge test and PCK-Appropriate
demonstration. Interestingly, none of the groups was successful in PCKAppropriate feedback. There is very limited research information about the
effects of computer-assisted instruction (CAI) in physical education and
PETE. In addition, the results of research studies conducted in general
education and other subject matters provided conflicting results about the
effectiveness of CAI. However, the 21st century will be an information age
and computers will be an essential part of the education system in all grades
and ages. Physical education teacher education programs and physical
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education lessons in K-12 education are no exceptions. Computers and
instructional technology should be an integral part of PETE and K-12
physical education without sacrificing the physical activity.
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APPENDIX A
VTPE TENNIS SERVE CONTENT KNOWLEDGE TEST
Student Name:
Group: (Please circle it)
Teacher Instruction (TA), Computer-Assisted Instruction (CAI),
Control Group (CG)
Directions: Please choose the best answer for the following questions
(Please answer each questions for a right handed player and flat serve)
1- Which of the followings is the correct grip for tennis serve?
a)

Continental grip

b)

Western grip

c)

Eastern forehand grip

d)

Semi-western grip

2- What is the position of racket hand in tennis serve grip?
a)
of handle

Thumb and index finger makes a “V” directly on the top

b)
Thumb and index finger makes a “V” directly on the left
of handle with shake hand grip
c)
Thumb and index finger makes a “V” using palm of hand
with shake hand grip
d)
of handle

Thumb and index finger makes a “V” directly on the left

3-What is the position of body in tennis serve ready position?
a)

Body is parallel to the net

b)

Body sides to net

c)

Body is at 90 degree angle to the net

d)

Body is perpendicular to the net and baseline
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4-. Which statement is best describes the position of forward (leading)
foot in tennis serve ready position?
a)
angle

The forward foot is parallel to base line at a 90 degree

b)
degree angle

The forward foot is perpendicular to baseline at a 90

c)

The forward foot is parallel to base line at a 45 degree

d)
and net

The forward foot is at a 45 degree angle to the baseline

5- Which statement is describes best how to hold a tennis ball?
a)

Ball on the palm of the hand

b)

Ball on the fingers

c)

Ball on the thumb and index finger

d)

Ball on the inside of the hand

6- In tennis serve, the ball should be released in which level?
a)

Shoulders and chest

b)

Chin

c)

Above the head

d)

Eye

7- What is the position of hands in tennis serve ready position?
a)

Hands are at shoulders level

b)

Hands are at waist level and pointing the target

c)

Hands are at chest level and pointing the target

d)

Hands are at eye level and pointing the target
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8- In the back scratch position for tennis serve, where should the
racket head be?
a)

The racket head should be between the shoulders

b)

The racket head should be behind the head

c)

The racket head should be right of the spine

d)

The racket head should be left of the spine

9- In the contact position for tennis serve, where should the racket
head be?
a)

The racket head should be in front of the forward foot

b)

The racket head should be behind the front foot

c)

The racket head should be above the front shoulder

d)

The racket head should be behind the front shoulder

10- In the backscratch position for tennis serve, what is the position of
elbow?
a)

Elbow at 45 degree behind the body

b)

Elbow is behind the head

c)

Elbow at 90 degree behind the body

d)

Elbow is behind the shoulders

11- In the tennis serve, ball should be travel ________________in
relation to the height
a)

As much as high

b)

At eye level

c)

Above the head

d)

As high as extended racket
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12- In contact phase for tennis serve, where the racket contacts with
the ball in relation to the height?
a)

In front of the body

b)

At peak point

c)

Behind the body

d)

Slightly in front of the body

13- In contact phase for tennis serve, racket face should be
____________________to the ball
a)

Flat

b)

Perpendicular

c)

Square

d)

Sided

14- In follow through phase for tennis serve, the racket head
should_______________
a)

Not point toward the target

b)

Cross the body toward non-racket arm

c)

Not cross the body

d)

Cross the body toward right side

15- In the finish of tennis serve, what is the position of racket hand?
a)

Racket hand should cross the body and hold in the finish

b)

Racket hand should not cross the body

c)

Racket hand should point toward the target

d)

Racket hand should cross the body toward right side
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16- What is the main cause of bending the elbow during contact phase
in tennis serve?
a)

Tossing the ball behind the body

b)

Tossing the ball above the head

c)

Tossing the ball very high

d)

Tossing the ball too low

17- What is the main cause of hitting the net during tennis serve?
a)

Tossing the ball very high

b)

Tossing the ball above the head

c)

Tossing the ball too far out front

d)

Tossing the ball behind the body

VTPE TENNIS SERVE SKILL ANALYSIS TEST
Student Name:
Group: Please circle it
Teacher Instruction (TA), Computer-Assisted Instruction (CAI),
Control Group (CG)
Directions: For each of the segment please answer the following three
choices as
Y= Yes definitely observed
N= No definitely not observed
------------------------------------------------------------------------------------Segment 1 (GRIP)
Y
N
Eastern Forehand Grip
_____
____
Continental Grip
_____
____
Shake Hand Grip with racket
_____
____
-------------------------------------------------------------------------------------
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Segment 2 (READY)
Hands are at waist level
_____
____
Body sides to net
_____
____
Back foot is parallel to the net
_____
____
------------------------------------------------------------------------------------Segment 3 (READY)
Leading (forward) foot to the net at 45 degree angle
_____
____
Body sides to net
_____
____
Hands are at waist level
_____
____
------------------------------------------------------------------------------------Segment 4 (READY POSITION)
Hands are at waist level and pointing the target
_____
____
Body is siding to the net
_____
____
Ball on the top of fingers
_____
____
------------------------------------------------------------------------------------Segment 5 (RELEASE)
Ball released at eye level
_____
_____
Hand pointed at the ball
_____
_____
Ball on the top of the fingers
_____
_____
-------------------------------------------------------------------------------------
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Segment 6 (TOSS)
Hand pointed at the ball
_____
_____
Racket head is between the shoulders
_____
_____
Ball released above the head
_____
_____
-----------------------------------------------------------------------------------Segment 7 (SWING)
Elbow at 90-degree
_____
_____
Racket head is between the shoulders
_____
_____
Ball released behind the body
_____

_____

------------------------------------------------------------------------------------Segment 8 (TOSS)
Racket arm bend with elbow tucked close to body
_____
_____
Ball tossed very high
_____
_____
Hand pointed at the ball
_____
_____
------------------------------------------------------------------------------------Segment 9 (CONTACT)
Racket face is square to the ball
_____
_____
Racket head contacts with the ball at peak point
_____
_____
Hand pointed at the ball
_____
_____
-------------------------------------------------------------------------------------
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Segment 10 (CONTACT)
Racket head contacts with the ball at peak point
_____
_____
Player timing was off
_____

_____

Player hit the ball behind his head
_____
_____
------------------------------------------------------------------------------------Segment 11 (FOLLOW THROUGH)
Racket points toward target
_____
_____
Racket arm cross the body and makes an X
_____
_____
Body weight transfer toward the net
_____
_____
------------------------------------------------------------------------------------Segment 12 (FOLLOW THROUGH)
Player hold racket in the finish
_____
_____
Racket arm cross the body and makes an X
_____
_____
Body weight transfer toward the net
_____
_____
---------------------------------------------------------------------------

VTPE TENNIS SERVE TASK SEQUENCE TEST
Student Name:
Group: Please circle it
Teacher Instruction (TA), Computer-Assisted Instruction (CAI),
Control Group (CG)
In the space provided below, please list the names of the appropriate
TASKS and CUES for each task in the correct sequence (List the tasks in
an order) for the TENNIS SERVE.
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**For example: A correct task sequence for Soccer Instep kick will
be APPROACH RUN, LEG SWING, FOOT PLACEMENT, KICK,
AND FOLLOW THROUGH.
And appropriate teaching cues for Basketball Free Throw will be
ELBOW 90 DEGREE, BEND THE KNEE, EYE ON THE BALL,
PLACE A BOOK ON THE TOP OF A SHELVE

TASK 1

-------------------------------------------------CUES TASK 1 (Please list 3 cues)
1--------------------------------------------------------2--------------------------------------------------------3---------------------------------------------------------

TASK 2

-------------------------------------------------CUES TASK 2 (Please list 5 cues)
1-------------------------------------------------------2------------------------------------------------------3------------------------------------------------------4------------------------------------------------------5-------------------------------------------------------

TASK 3
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CUES TASK 3 (Please list 5 cues)
1--------------------------------------------------------2--------------------------------------------------------3--------------------------------------------------------4--------------------------------------------------------5---------------------------------------------------------

TASK 4

-------------------------------------------------CUES TASK 4 (Please list 3 cues)
1-------------------------------------------------------2-------------------------------------------------------3--------------------------------------------------------

TASK 5

-------------------------------------------------CUES TASK 5 (Please list 4 cues)
1-------------------------------------------------------2------------------------------------------------------3------------------------------------------------------4-------------------------------------------------------
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VTPE PEDAGOGICAL CONTENT KNOWLEDGE (PCK)
OBSERVATION SHEET
Student Name:
Group: Please circle it
Teacher Instruction (TA), Computer-Assisted Instruction (CAI),
Control Group (CG

Appropri
ate
A

# of

# of

CUES

FEEDBACK

Inappropri Specific
ate
Congrue
I
nt

A

Incongru
ent

# of
DEMONSTRATIONS

Appropri
ate
A

I
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Inappropri
ate
I

