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EDITORDEN

Degerli adli bilimciler,

Adli Tip Biilteni, internet ortaminda kendi sitesinde
acik dergi sistemi "Open Journal System" ve ¢ift kor
hakem sistemi ile hizli ve dinamik bir sekilde siz degerli
adli bilimler alaninda ¢alisan bilim insanlarmin yogun
katki ve katilimi ile yoluna devam ediyor. Sitemizde 1996
yilindan beri yaymlanan tiim makalelerin tipki basim
pdfilerine ticretsiz ulasilabilmektedir. Glinceli yakalayan
dergimizin 2014 yili sayilarinda daha fazla makale
yayinlamaya basladik.

Alaninda uzman davetli yazarlarimizin da giincel
derleme literatiir caligmalarini sizlerle paylagmaktan
mutluluk duyuyoruz. Bu sayimizda Salzburg
Universitesi, Paracelsus Universitesi ve Viyana
Universitesi'nden meslektaslarimiz Jan CEMPER-
KIESSLICH, Mark R. Mc COY ve Fabian KANZ'n
dergimiz i¢in kaleme aldiklar1 “Antik DNA ve adli tip,
karsilikli faydalari: sanal bir antik DNA ¢alismast ile ilgili
pratik 6rnekleme ve laboratuvar kilavuzu” baslikli
derleme calismasini ilgiyle okuyacaginizi ve
arsivleyeceginizi diisiiniiyoruz.

Dergimizin zamaninda yayinlanmaya baslamasi ile
birlikte basvurdugumuz ulusal ve uluslararast veri
tabanlarinca indekslenmeye baslamasini da sevindirici
bir haber olarak sizlerle paylasmaktan mutluluk
duyuyoruz.

Adli Tip Bilteni'ne yazar ve hakem olarak yaz
tatilinde bile yogun katki ve ilgi gosterdiginiz i¢in ¢cok
tesekkiir ediyoruz. Ilginizin eksilmeden daha fazla katki

ve katiliminizi bekliyoruz...
Saygilarimla...

Prof.Dr. Halis Dokgoz

EDITORIAL

Dear forensic scientists,

The Bulletin of Legal Medicine, with your intensive
contribution and participation, successively continuous to
its scientific journey in a rapid and dynamic manner via its
"Open Journal System", double blinded review system.
PDF version of all articles published in The Bulletin of
Legal Medicine since 1996 are available for free in the
journals website. The Bulletin of Legal Medicine will be
published with more articles starting from 2014 issues.

We are happy to share actual literature reviews by
highly qualified invited professionals in the field. In this
issue, we are happy to publish and share a precious article
entitled “Ancient DNA and Forensics, Mutual Benefits: A
Practical Sampling and Laboratory Guide through a
Virtual Ancient DNA Study” by our colleagues Jan
CEMPER-KIESSLICH, Mark R. Mc COY and Fabian
KANZ from Salzburg, Paracelsus, and Vienna
Universities.

The editorial Office is also happy to announce that the
journal is being indexed by increasing number of national
and international indexes with its timely and regular
publication.

We gladly appreciate your intensive interest and
contribution, as authors and reviewers, even in summer
time. We are looking forward for your increased

contribution and participation.
Sincerely...

Prof. Halis Dokg6z, MD
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ANTIK DNA VE ADLI TIP KARSILIKLI FAYDALARI: SANAL BIR
ANTIK DNA CALISMASI iLE ILGILI PRATIK ORNEKLEME VE

LABORATUVAR KILAVUZU

Ancient DNA and Forensics Mutual Benefits: A Practical Sampling and
Laboratory Guide Through a Virtual Ancient DNA Study

Jan CEMPER-KIESSLICH", Mark R. Mc COY™, Fabian KANZ"'

Cemper-Kiesslich J, Mc Coy MR, Kanz F. Ancient DNA and Forensics Mutual Benefits: A Practical Sampling and Laboratory Guide
Through A Virtual Ancient Dna Study. Adli Tip Biilteni 2014;19(1):1-14.

ABSTRACT

Genetic information discovered, characterized for and
used in forensic case-works and anthropology has shown
to be also highly useful and relevant in investigating
human remains from archaeological findings. By
technical means, forensic and aDNA (ancient
Deoxyribonucleic acid) analyses are well suited to be
done using the same laboratory infrastructures and
scientific expertise referring to sampling, sample
protection, sample processing, contamination control as
well as requiring analogous technical know how and
knowledge on reading and interpreting DNA encoded
information. Forensic genetics has significantly profited
from aDNA-related developments (and vice versa, of
course!), especially, when it comes to the identification of
unknown human remains referring to the detection limit.
Additionally the tremendous developments of analyzing
chemistry and kits as well as instruments in forensics
opened the whole panel of reading human and nonhuman
DNA for historians and archaeologists but also for
anthropologists. Ancient DNA / molecular archaeology,
however, is not limited to the comparatively restrictive set
of information as usually employed in forensic case work
analyses but can also be applied to phenotypical markers,
ethno-related genotypes or pathological features.

In this review the authors give a general overview on
the field of ancient DNA analysis focussing of the

potentials and limits, fields of application, requirements
for samples, laboratory setup, reaction design and
equipment as well as a brief outlook on current
developments, future perspectives and potential cross
links with associated scientific disciplines.

Key words: Human DNA, Ancient DNA, Forensic
DNA typing, Molecular archaeology, Application.

OZET

Adli olgu calismalarinda ve antropoloji alaninda
kullanilmakta olan, kesfedilen genetik bilgilerin
arkeolojik kalintilardan elde edilen insan kalintilarinin
incelenmesiyle iliskili ve son derece faydali oldugu
gosterilmistir. Adli DNA ve aDNA (antik DNA) analizleri
teknik anlamda numunenin bilimsel uzmana sunulmasi,
numunenin korunmasi, numunenin islenmesi,
kontaminasyonun kontrolii ile birlikte uzmanlik teknik ve
bilgisi gerektiren, kodlanmis DNA'min okunmasi ve
yorumlanmasi gibi islemler icin bazi laboratuar alt
yapilarinin kullanilmasiyla uygun hale getirilir. Adli
genetik, 6zellikle tespit edilebilir sinirlarda bilinmeyen
insan kalintilarinin kimliklendirilmesi s6z konusu
oldugunda aDNA ile iliskili gelismelerden 6nemli
derecede faydalanmistir (tabi ki karsilikli olarak!).
Tarihgiler, arkeologlar ve ayni zamanda antropologlar
icin kitler ve kimyasal analizlerdeki muazzam gelismeler
ile birlikte Adli Tip araglar1 insan ve insane ait olmayan

! University of Salzburg, Interfaculty Department of Legal Medicine, Ignaz Harrer-Strafie 79, A-5020 Salzburg, AUSTRIA.
? Paracelsus Medical University, Institute of Radiology, Division of Neuroradiology, Ignaz Harrer-Strafie 79, A-5020

Salzburg, AUSTRIA.

’ Medical University of Vienna, Department of Forensic Medicine, Unit of Forensic Anthropology, Sensengasse 2, A-1090

Wien, AUSTRIA.

" CAMAS — Centre of Archaeometry and Applied Molecular Archaeology — c/o University of Salzburg, Interfaculty Department
of Legal Medicine, Ignaz Harrer-Strafse 79, A-5020 Salzburg, AUSTRIA.
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tiim DNA panellerinin tiplendirilmesini baslatti. Antik
DNA/molekiiler arkeoloji sadece adli olgu calisma
analizleri gibi bilgi dizileri ile smirli degildir, ayni
zamanda fenotip markerleri, etnik iliskili genotipler veya
patolojik 6zellikler i¢in de ayrica uygulanabilir.

Bu derlemede yazarlar antik DNA analizinin
potansiyelini ve sinirlarini, uygulama alanlarini,
numuneler i¢in yapilmasi gerekenleri, laboratuar
kurulumunu, ekipman dizayni ile birlikte giincel
gelismeler tizerine kisa bir bakis, gelecek perspektifleri ve
iligkili bilimsel disiplinlerin potansiyel ¢apraz
baglantilart ile ilgili de genel bir bakis agis1 vermeye
calismustir.

Anahtar kelimeler: Insan DNA's1, antik DNA, adli
tibbi DNA tiplemesi, molekiiler arkeoloji, uygulama.

INTRODUCTION

Deoxyribonucleic acid represents a unique target
molecule in trace analysis in the course of forensic but
also historically or archeologically relevant samples.
Conventional methods such as radiocarbon dating,
organic and inorganic analyses aim for a certain isotope,
molecule or group of molecules and their derivates,
determining a precise amount or concentration in the
samples under investigation down to its detection limit.
Certainly, DNA analysis requires a minute amount of
molecules - however not the concentration is the decisive
parameter but the information encoded. Theoretically, a
single intact target molecule may be sufficient for
successful genotyping. Ancient DNA (aDNA) analysis
has emerged since the mid 1980s employing PCR
(polymerase chain reaction) -based DNA analysis of
minute amounts of DNA (1) preserved in historically /
archaeologically relevant samples (i.e. (2)). Since then,
aDNA-analysis has shown to be a powerful tool in
confirming and amending historical information from
prehistoric times up to recent history. Due to the nature of
information encoded in the DNA molecule it allows the
assessment of individual and group features, such as the
biological sex, family and population kinship, ehtno-
geographical estimation and provenancing as well as
hereditary and some infectious diseases (3). By technical
means, aDNA or molecular archaeology respectively, is
closely related to forensic DNA typing, usually utilizing
the same or similar techniques and requiring analogous
laboratory infrastructure; hence, these fields have
significantly benefited from mutual exchange. As seen
from this point of view, ancient DNA analysis / molecular
archaeology has to be clearly distinguished from

palacogenetics: Referring to the hypotheses under
investigation, aDNA research is to be seen as a historical
discipline, utilizing an alternative method of reading (a
certain kind) ancient information (4). Seen from the same
point of view, palacogenetics is clearly suited to the field
of evolutionary biology and associated fields -
nevertheless, both disciplines share commons such as lab
requirements and sometimes even the samples.

As mentioned above, the invention of the Polymerase
Chain Reaction (PCR) by Kerry Mullis and colleagues in
the mid 1980s represents the crucial event for DNA trace
analysis: This technique allows one to artificially multiply
minute amounts of DNA to a reasonable amount suitable
for DNA-sequencing and fragment length analysis for the
assessment of the respective genetic information. Limits
of PCR are seen at a high degree of DNA degradation or
fragmentation as well as in chemical alterations (i.e. (5),
(6) or (7)), both due to digenetic and taphonomic effects
leading to a null-result. Naturally, hard tissue remains
represent the most frequent sample / tissue type under
investigation. Additionally, bones and teeth represent an
excellent substrate for the protection of genetic
information due to its microanatomy(8).

Generally speaking, any information manifested in
DNA and preserved throughout history can be -
theoretically - assessed. Unfortunately there is no feature
on or associated with the DNA molecule correlating with
the PMI (post mortal interval) so it can't serve as a tool for
dating. Certainly, DNA integrity declines time-
dependently but there are other factors such as water
content, temperature, presence/absence of oxygen,
variability of the microclimate, etc. affecting the DNA's
molecular integrity additionally to the PMI i.e. ((5), (9)
and (11)) and hence tampering with the temporal
correlation. Several studies set out to evaluate a
independent parameter correlating with the DNA quality /
readability, such as nitrogen content, physical
preservation or amino acid racemisation (i.e.(10) or(11)).
Since these did not result in a reliable 'pre-test' system and
require an additional analytical methodology, the authors
suggest focussing on 'promising' samples for a first try to
evaluate the molecular archaeological potentials of a
certain finding.

The following chapters provide a guide through a
virtual molecular-archaeological case involving human
remains from the first information on findings of interest
to the final assessment and interpretation of results. There
will be some recommendations especially involving
sampling and DNA extraction - the authors want to state,



that these chapters are based on their own 15 years of
experience working on DNA from ancient and recent
human remains. However, some readers may not fully
agree with our recommendations and/or statements due to
their own experience and expertise (12). Despite of
archaeology-specific issues, statements and
recommendations the following chapter are to be taken
into account also in forensic casework involving
(unknown) human remains: assigning unknown deceased
in case of post mortal alterations such as long PMI (post
mortal interval), fire, explosions, exposure to nature or
animal scavenging as well as cases of exhumation or
working on mass graves from recent and - of course
historical conflicts. Mass disasters with a great number of
fatalities underlie special regulations (DVI / disaster
victim identification guidelines, i.e.(13).

PREANALYTICS

There are some preanalytical measures recommended
for a valid ancient DNA analysis on recent and historical
or archaeological osseous remains: The accounted
archaeologist / excavator should find a partner from a
forensic or ancient DNA laboratory. The respective
person should be involved from the first day of planning
the excavation including funding and logistic support for
the upcoming analyses, a written agreement is
recommended.

Briefing and Referencing

Before the first dig is done, the whole excavation team
should be briefed on the basic principles of aDNA and
other scientific analysis focussing on what has to be done
as soon as osseous remains are unearthed. There should be
a list of persons given to the DNA expert in order to
prepare sampling kits for the collection buccal swab
samples from all affiliated persons in order to produce a
set of reference DNA profiles to be compared to the
prospective DNA results from the archaeological findings
expected. Certainly, this can be done anonymously - the
key issue is to ensure the identification of modern DNA
contamination. The authors recommend preparing a
paper with brief information on the purpose of the
reference sample including a written declaration of
confidentiality on the samples and the outcomes of the
analysis. Individual genetic features underlie the donors'
privacy of information - this has to be respected, even in
case a person involved refuses to give a reference sample
due to individual concerns. However, a missing reference
sample can significantly handicap DNA data validation.

Adli Tip Biilteni

Sample Protection Measures

According to the authors' experience the risk of
contaminations by excavators is not too high but can be
reduced significantly if the excavators use mouth
protection and disposable gloves as soon as the first bone
fragment is discovered. These measures should be
maintained until the whole skeleton(s) is recovered and
sealed in bags and / or boxes. Some researchers
recommend even the use of full body protection cover-alls
during the recovery - this, of course is advantageous in the
course of contamination prevention but most likely not
workable due to the climatic and weather conditions
during archaeological excavations. In any case, the
excavator / scientist handling the remains represents the
utmost danger to the samples due to contamination and/or
mishandling.

Sampling and Sample Storage, On-Site Measures

Some studies have shown, that immediate recovery,
on-site-sampling and deep freezing (less than approx. -
40°C) of bone and tooth samples are the best way of
sample storage to prevent DNA degradation until the
DNA extraction process is started (14). (Unfortunately a
deep freezer is usually not part of the excavation
equipment.) Hence, we recommend using a cool box as
usually used for beverages or a similar storage device to
collect the samples. In this case the samples should be
stored in airtight plastic bag (i.e. zip-lock bags) but only if
unbroken refrigeration or cooling can be provided until
the samples arrive in a dedicated storage facility or DNA
laboratory.

If no such measures as described above are available
or appear to be practical, we recommend using paper bags
or envelops to collect bone and tooth samples, completed
sample bags should be stored in cardboard boxes; this is
especially recommended for moist samples, since the
presence of water is a prerequisite for enzymatic activity a
microbial growth, both factors accelerating DNA decay.
Storage in paper/cardboard enables the humidity to
evaporate and reduces the danger of DNA damage until
the samples undergo further analyses. By technical
means, samples from the same individual / skeleton can
be collected in a single bag. The amount of samples
available of course depends on the general condition and
completeness of the finding. Given, an almost complete
skeleton is found, take 2 sets of 5-7 different samples
scattered over the whole skeleton. Focus on peripheral
bones from hands and feet first but also from areas with a
comparatively low amount of soft tissue (in premortal
condition) or thick solid compacta (i.e. femur or humerus
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shafts) as well as teeth. Be aware of commingling,
especially with minor body parts, in case of more than one
individual is found in an internment. Due to the authors
experience, samples from the peripheral bones are more
likely to yield good quality DNA than proximal bones; we
assume, that the presence of larger amounts of soft tissue
is prone to go along with a more vigorous decomposition -
hence the DNA-damaging processes are more intense and
occur for a longer time than in areas with low amounts of
soft tissue such as fingers. Generally, we recommend
involving the DNA expert in the excavation at least for the
recovery of the skeletal remains. According to the authors
experience the best way is a collaborative effort of the
DNA specialist together with the anthropologist to avoid
'sampling conflicts'; moreover sampling for additional
analyses such as radiocarbon dating or isotope analysis
should be considered throughout the sampling and
recovery efforts. Restricting the number of persons
involved during the unearthing reduces the risk of
multiple contaminations. According to the procedures
during police crime scene investigation some of the
archaeologists can be trained for the sampling process
alternatively representing the 'on-site-DNA-task-force'.

Referring to the most sensitive analytical target - DNA
- the samples should be stored cool, dry and under a
constant microclimate; significant and repeated changes
in temperature (i.e. freeze-and-thaw cycles) are to be
avoided. In any case, the samples are not immediately (the
same day) transferred to a dedicated laboratory, airtight
storage compartments should be avoided; as indicated
above, paper bags and cardboard boxes provide sufficient
gas exchange to relief the moist and protection of the
samples from modern DNA contamination. In
contradiction to a usual and long time praxis in
archaeology as well as in recovery of osseous remains the
bone must not be washed - else the DNA is prone to be
washed out or being contaminated.

Once in the lab the samples should be stored under
suitable conditions such as deep-freezing for moist
samples or dry, remote and cool storage for dry or almost
dry samples. The later recommendation is also true for
samples origination from museum collections or
recoveries previously done without considering aDNA
analysis.

SAMPLE PREPARATION

Providing a DNA-Free Environment

As soon as the samples are under custody of the DNA
expert, he or she has to ensure that no further decay can

occur and no contamination-prone situation arises for the
materials of interest. All tubes, buffers, containments and
tools with the potential of sample contact must be
purchased DNA free. Metal items such as grinding tools,
forceps mortars etc. as well as glassware must undergo a
dedicated process of DNA-decontamination, i.e.
treatment with an alkaline detergent in a laboratory
dishwasher and subsequent heat sterilisation (approx. 48
hours, 200-250 °C). Working tables, instrument switches,
pipette-handles or touch displays should be
decontaminated with chlorine bleach (DNA removal) and
wiped with 75% v/v Ethanol (removing remnants of
chlorine bleach). Some authors recommend the
application of UV irradiation for surface decontamination
(16) - others did no see any decontaminating effects on
biological stains except with 'naked DNA' - hence, lab
decontamination with UV apparently affects only purified
DNA contamination but not cellular remnants (15).
However, the application of UV has proven to be highly
useful when applied to single use lab consumables such as
pipette tips or reaction tubes.

All lab staff have to wear mouth protection, lab coats
or cover-alls and - most important: disposable gloves, of
course when handling the samples but also when
operating lab instruments or computer keyboards,
cameras, etc. Touching lab equipment with unprotected
skin is prone to leave cell trace materials that may be
transferred to the samples under investigation.

Sample Cleaning and Surface Decontamination

This chapter mainly refers to the author's own
experience.

Regardless of the circumstances of sampling or origin
of samples the first step in sample processing is the
cleaning process: Use tooth brushes or similar and
tweezers to remove soil, floral remnants or any other
adherent originating from diagenetic or taphonomic
effects. Remaining soft tissue should be removed with a
sterile scalpel blade.

The next step can be assigned as surface
decontamination / removal: Larger samples such as long
bones, skulls or larger skull fragments, ribs, etc. have
shown to be most efficiently processed utilizing a rotating
wire brush or a sanding device to remove the outer surface
layer given, that these objects offer enough space for a
good grip. Smaller samples such as hand or finger bones,
teeth etc. usually do not offer sufficient space to place a
strong forceps or similar to grip for wire brush or sanding
treatment. In these cases we successfully tested a
procedure as follows: soak the sample (in a DNA-free



tube) in 75 % v/v of Ethanol followed by 15 minutes
ultrasonic treatment, shake briefly, discard the liquid with
removed particles; repeat this step with another portion of
75 % Ethanol followed by another ultrasonification step
in 100 % Ethanol, finally discard the liquid as
quantitatively as possible but take care not to loose the
sample. Adherent and hence, potentially contaminating
remnants are supposed to be physically removed from the
sample by ultrasonification and up taken in the liquid
provided. Use sufficient amounts of liquid - i.e. 30 ml of
solution for a tooth or finger bone, approx. 100 ml for a
talus or lager bone fragment respectively.

Finally, air-dry the sample remaining in the initial tube
without lid - we recommend a dedicated DNA free
incubator without air circulation (mandatory, risk of air
borne contamination) - at approx. 60°C for 2-3 hours or
more if necessary. The final treatment with 100% Ethanol
and subsequent drying should remove the major amount
of water from the sample (and hence, supporting the
drying process) and prepare it for further processing. The
‘washing' procedure in the lab - in contrary to the washing
on the excavation site or in the museum or any other
location than a dedicated lab environment - provides a
DNA-free washing solution simultaneously avoiding
dissolution and loss of DNA since a concentration of
approx. 66 % of Ethanol in aqueous solution leads to DNA
precipitation.

As indicated above, the utilisation of UV irradiation
for surface decontamination appears not feasible for
several reasons: Cells and cell fragments are obviously
almost not affected, layers of surface adherent protect
underlying contamination but most of all, as soon as there
is no plain or even sample surface, naturally there are
structures such as caverns, small caves/ cavities or similar
areas inaccessible for UV beams - i.e. anatomically
restricted areas such as the space between the roots of a
tooth, cracks or scratches in the sample surface, etc.

DNA ISOLATION and PURIFICATION

Physical Breakup

Larger bones or bone fragments can be further
processed immediately after physical surface cleaning
and decontamination: A device comprising of a box with
openings for the hands containing a fixed funnel attached
to vacuum device (we recommend a regular domestic
vacuum cleaner) or any other suitable arrangement can be
used for grinding the sample material with a drill, a
milling cutter or a trepan. Place a filter paper in the funnel,
operate the vacuum device and collect the bone powder in
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the funnel. This setting has been presented at a forensic
conference in Salzburg in 2008 (17) and recently
published by a french group (18). To our experience only
powder from the bone compacta (but not from the
spongiosa) has yieldes successfully type able samples -
hence, as soon as the drill breaks through the compacta
layer stop and move on in the compacta. Avoid collecting
spongiosa material to minimize unintentional rarefaction
of target molecules in the sample powder. After
accomplishing the grinding process larger bits or
fragments as well as soil or other particles not suitable for
DNA extraction can be removed from the filter with a
DNA-free forceps or any other suitable tool.

Be aware, that the bone powder frequently shows
electrostatic effects due to the grinding/drilling process
and may hamper transfer to extraction tubes. Finally take
the filter from the funnel, collect the bone powder in the
bottom by gently agitating the paper, rip off the upper
brim and "pour' the powder into a storage tube (i.e. 15 ml
'blue cap tubes' by Greiner), try not to touch the rim
position where the powder is intended to leave the filter.
The resulting bone powder can be used for chemical
break-up without further treatment.

Smaller bone fragments (up to approx. 2 cm), small
bones such as finger bones, metacarpals, or toes as well as
teeth have to undergo a coarse break up i.e. by utilizing a
mortar, a so-called 'bone gun' or any other suitable device
to prepare it for grinding in a pebble mill at room
temperature (we recommend stainless steel milling cups
operated with a single milling ball). Alternatively a
nitrogen-operated grinder can be employed, that does not
require a pre-grinding break-up. Be aware, that the
milling process warms the sample. Do not operate the mill
longer than 60-90 seconds, check the temperature by
touching the milling cup, and provide cooling breaks if
necessary. In case the fine break-up was not sufficient
after the first milling step, repeat the step one or twice to
produce a fine mealy consistency. In case the drying
process as described above was not sufficient, the cup's
content shows a paste-like consistency — in this case add
another 20-30 min in the drying incubator with lid open
followed by a brief treatment in the mill to provide
powder. Turning and tipping the milling cup against the
target vial one can easily collect the resulting bone
powder in a storage tube.

In some rare cases i.e. waterlogged bodies or vigorous
purification under hot and humid conditions, major
amounts of soft tissue are present but not suitable for DNA
typing (according to our own experience). In these cases
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we recommend a 10-15 cm section of the humoral or
femoral diaphysis for DNA sampling. The application ofa
regular drill on the section's compata-parts producing
tissue 'flakes' is recommended: The flakes are suitable for
immediate chemical break-up.

Finally the authors want to state, that any procedure
that is suited for the removal of superficial remnants,
surface decontamination and sufficient physical break-up
can be applied to hard tissues for the preparation of further
chemical processing and DNA extraction, as long as a
DNA-free non contamination environment is provided.
Some studies indicate, that the fineness of the powder has
influence on the quality of the DNA extracted, i.e(19).
Generally, we recommend dedicated instruments for
aDNA only, however, in some laboratories, this is not
feasible: Be aware of the contamination risks, apply
precaution measures such as cleaning with chlorine
bleach or similar.

Chemical Break-Up

Microanatomically, the DNA is located in the nucleus
and the mitochondria and associated to proteins
(histones). In contrary to soft tissues, the osseous matrix
comprises of solid, mainly inorganic areas with caverns
containing the cellular fraction (osteocyctes) and the
DNA, respectively. Additionally, in dried bones with a
long PMI (> years), the cells have undergone 'individual
natural' mummification; the organic part appears to be
associated (‘touch dried") to the inner surface of the
individual caverns(8).

The grinding and milling process allows access to the
desired molecules at a microscopic level but the DNA is
still associated with the matrix and other organic residues.
These preconditions require a two-step treatment as
follows: Decalcification dissolves the inorganic matrix
mainly comprising of calcium and magnesium carbonates
by immerging the bone / tooth powder in a buffer
containing EDTA (ethylendiamintetra acid), a chelating
reagent smoothly disintegrating the matrix. At the same
time, the neutral or slightly alkaline pH value (7 - 8,5) and
presence of EDTA ensures DNA protection from further
alterations and decay mediated by DNAses. (EDTA binds
essential co-factors suchas Ca orMg" for DNAses.).

A subsequent step involving ProteinaseK and an
adjuvant DTT (Dithithreitol) dissipates the proteins and
ensures release of DNA to the aqueous solvent.

In detail, we recommend a procedure as follows:
Taken into account, that each handling step and each
additional reagent bears the risk of contamination, we
focussed on a protocol employing as few steps and

compounds as possible:

Transfer between 50 and 250 mg of bone / tooth
powder into a 2 ml screw-cap vial by twisting the source
vial (or storage vial, as described above) against the
opening of the target tube. Do not use the 'regular’ tubes
with conic bottom since the bone powder tends to form a
block in the conus, which has shown to be hard to suspend
in the extraction buffer. Screw capped tubes are
recommended since the decalcification / ProteinaseK-
step requires 2-3 day of incubation under elevated
temperature (56°C, permanent agitation); the lid-attached
tube, even if purchased with a safe-lock lid tend to leak.

Add a suitable volume of 0,5 M buffered EDTA
solution (depending on the protocol and the amount of
bone powder available), ensure, that the powder is
completely suspended (vortexing, snipping) and keep
horizontal to avoid sedimentation until the samples go to
the incubator.

Decalcification and subsequent ProteinaseK-
treatment have to be performed under permanent
agitation or rotation (along the roll axis of the tubes).
Depending on the protocol, incubation duration between
a few and up to 48 hours is recommended. Most protocols
conduct partial decalcification — special protocols for low
template samples (minute amounts of DNA) however
refer to 'total demineralisation' in order to yield the
maximum DNA available in the sample. The later ones
naturally bear the elevated risk of contamination due to
multiple steps during the decalcification process;
additionally these protocols appear to be quite laborious
but are recommended for samples of special interest or
importance.

Most protocols recommend 56°C for decalcification /
demineralisation — so do the authors, since a slightly
elevated temperature should accelerate the reaction.
Nevertheless the authors could not see a significant
difference in DNA yield and quality of the results when
comparing a small set of samples by incubating at room
temperature (22°C), 30°C and 56°C.

After the demineralisation process a ProteinaseK-
treatment has to be done to remove attached proteins from
the DNA and release it to the aqueous solution.
Substances such as DTT may be added as an adjuvant, the
reaction can be boosted after a few hours to maximize
DNA yield. For ProteinaseK incubation at 56°C is
mandatory due to the reaction optimum of the respective
enzyme.

Due to the authors experience the chemical break-up
should be done as follows: Take between 50 and 250 mg



of bone or tooth powder, ad 650 pl of 0,5 M EDTA
solution, pH 8,0; suspend the powder and place in a
suitable incubator or agitation device as outlined above.
Ad ProteinaseK (10-20 pl, approx 20 mg/ml) and
optionally, the same volume of DTT (0,39 M), mix
thoroughly and incubate at 56°C for at least 3-4 hours to
overnight. Another optional booster-step (10 pl
ProteinaseK) may be added. Make sure, the ProteinaseK
is distributed evenly within the solution evenly (i.e. by
stirring with the pipette tip) before adding the DTT since
direct contact of both concentrated reagents is prone to
reduce or eliminate enzyme activity due to the
denaturising nature of the adjuvant. Low amounts of bone
powder may result in total demineralisation but usually, a
significant amount of remnant powder is found after
completing the process as outlined above. A brief
centrifugation step collects insoluble particles and
provides a clear, particle-free supernatant, ready for
further processing:

DNAPURIFICATION

In general this step should be as quantitative as
possible since the 'usual' bone sample with a longer PMI
has shown to contain only minute amounts of target DNA
molecules. At the same time the purification process has
to be very clean and restricted to DNA, since the raw
extracts usually contain significant amounts of so called
‘co purifying inhibitory substances', comparatively small
organic molecules such as humic acids in case of soil born
samples or other usually colourful yellow-brownish
components. Additionally the aqueous solution
containing the DNA contains inorganic compounds from
the sample as well as a high amount of EDTA. The next
step (polymerase chain reaction) is enzyme based, hence,
all co purifying inhibitory substances have to be removed
quantitatively since inorganic water soluble compounds
distort the buffer system required for enzymatic activity,
EDTA inhibits the polymerase due to its binding capacity
of bivalent cat ions and humic acids and / or similar
substances can cause inhibition due to their chaotropic
activity.

Depending on the lab instrumentation equipment a
semi-automated DNA extraction protocol is
recommended. If no such device is available, suitable
hands-on methods are available for DNA purification
from ancient and forensic bone sample raw extracts.

When screening the literature on DNA purification
methodology from bone and teeth extracts a common
sense on sample pre-treatment, surface decontamination,
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physical and chemical break-up can be observed.
However, the methodology of DNA purification can be
subdivided into several groups, depending on the basic
chemo-physical principle. Unfortunately the authors
cannot give a recommendation on which protocols are
most suitable since laboratories routinely performing
DNA purification from bone and tooth extracts have
established methods based on the availability of technical
(financial) resources and know how dependent on the
samples under investigation. Based on limiting factors
each group of methods has its particular (dis)advantages:

Organic Extraction (i.e.(20))

These papers describe a procedure involving organic
solvents (Phenol Chloroform Isoamylalcohol) for the
extraction of organic compounds followed by a
precipitation step to yield pure and PCR-suited DNA in
aqueous solution. Organic extraction can be done without
any further technical equipment as usually available in a
forensic DNA laboratory and appears to be comparatively
cheap. Organic solvents such as PCI are hazardous; the
DNA -purification usually is a multiple step protocol with
a comparatively high risk of contamination. Due to the
author's experience, organic extraction followed by
ethanol precipitation produces a good yield of DNA,
however, some unwanted compounds might co-extract
and have to be removed with another downstream
protocol. Some raw extracts have shown to be not suitable
for organic extraction since the aqueous phase turned into
a jelly condition after adding the PCI; this may be due to
the high concentration of a great variety of compounds
leading to solidification. This problem can be overcome
by diluting the raw extract.

Filtration Protocols (i.c.(21))

The raw extracts are applied to a filter device, flow
through is mediated either by vacuum or gravity /
centrifugation, followed by washing steps and elution in
suitable solvent. These protocols appear to be easy and
cost effective but also labour intensive and may require
multiple washing steps. Unfortunately, many column or
filter devices do no come with a lid. Performed under
DNA free conditions these protocols have shown to be
very good in DNA yield as well as in purity / removal of
unwanted compounds, as recently shown in a
collaborative study of 9 laboratories from Germany and
Austria.

Batch Protocols (i.e.(22),(23))

Raw extracts are mixed with a suspension of glass
beads; by altering the chemical conditions within the
solution, the DNA is bound to the beads; after washing,
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the beads with the DNA attached are physically isolated
either by centrifugation (in hands-on protocols) or by
application of an electromagnetic device in semi
automated protocols. Aside of the tremendous
acceleration semi automatation represents a significant
improvement in DNA purification since the 'human
factor' as a source of contamination and errors is (partly)
suspended. These protocols share a significant
disadvantage, since an expensive instrument with
dedicated reagents and consumables is required. Another
inconvenience may be a greater amount of bone powder
required for extraction; however, the DNA yield and
purity is comparatively good to excellent.

Alternative protocols: These protocols utilize an
alternative principle for DNA purification, i.e. selective
dilution of non-DNA compounds by a semi-permeable
membrane (dialysis) followed by ethanol precipitation:
This protocol has shown to share the same
(dis)advantages as the filtration protocols as outlined
above but is suitable for minute amounts of source
materials (bone powder). In comparing the dialysis
protocol with a semi automated one (QIAGEN M48) a
comparable yield and quality of ready for PCR DNA was
achieved by utilizing 50 mg for the dialysis-protocol
versus 250 mg of bone powder for the semi automated one
respectively.

DNA QUANTIFICATION

Many forensic DNA labs employ DNA quantification
prior to PCR. First generation DNA quantification is
based on fluorometry: The detection limit usually is at
approximately 2-3 ng total DNA per pl. This method has
proven to be extremely useful in 'regular’ forensic case
works, especially with samples with an expected high
yield of DNA i.e. swab sample from sexual assaults or
tissue from putrefied bodies, since these samples do not
allow standardisation prior to DNA extraction (in
contrary to buccal swab samples or blood samples). PCR
systems like commercial multiplex kits come with a
minimum/maximum recommendation of DNA input per
reaction (usually between 0,5 and 5 ng of total DNA per
reaction) at a certain number of cycles. According to the
authors experience fluorometric DNA quantification of
DNA extracts from ancient materials is useless since this
method is not sequence or species specific. Due to
taphonomic and diagenetic effects, the total DNA
extracted most likely originates from microbes but not
from the individual under investigation.

Second generation of DNA quantification employs

real-time PCR systems (i.e. (24)): one or more dedicated
DNA-target sequences are amplified. Successful
amplification correlates with the emission of light at a
certain wavelength, hence the PCR process can be
monitored 'online' by direct detection of light and
transformed into a measure for the amount of DNA
present at a certain stage (cycle) during the PCR and is
referred to the initial amount of target DNA in the
reaction. Including an internal standard and one or more
positive controls allow to ad data on mixtures (i.e. female
versus male) as well as on the presence of PCR inhibitors.
Moreover, the detection limit of real time PCR based
quantification methods shows a detection limit several
magnitudes below the fluorometric principle as outlined
above — theoretically down to one single intact target
sequence or molecule (the 'ultimate' detection limit). The
read-out from the real time PCR serves as a tool for the
assignment of DNA input and number of cycles for the
subsequent multiplex STR (short tandem repeat profile or
'DNA fingerprint') or mitochondrial DNA targeted PCR.

Due to the authors' experience it remains discuss
worthy whether or not real time PCR based quantification
should be applied, since the limiting factor in ancient
DNA analysis usually is the sample material. However, in
case the lab has a dedicated procedure involving real-time
data for the experimental design of downstream analyses,
this 'intermediate' step appears to be highly useful, since
the expected readout can be maximized by optimized
reactions conditions. The use of real-time date to decide
which sample is widely applied in forensics to eliminate
non-promising samples; apparently (25), this is not
always reliable —hence it is up to the individual researcher
to include the real-time data for sample selection.
Anyway, a systematic record of real time PCR based DNA
quantities and presence of inhibitors in ancient DNA
analysis represents a valuable amendment!

DNATYPING and READ-OUT

After DNA extraction / purification and (optional) real
time PCR-based quantification the following major
options for information read-out — depending on the
question - can be summarized as follows:

Sex Identification (i.e.(26),(27))

Especially in the context of molecular archaeological
investigations, the identification of the biological sex is a
crucial issue for den confirmation (or falsification (!)) of
the anthropological and archaeological readout. DNA
based sex identification is the method of choice in any
case of hampered or impossible morphological sexing



(i.e. with infantile or juvenile individuals, missing body
parts or highly fragmented remains) or in cases the
archacological assignment of gender is not concordant
with the morphological finding. Most commercially
available multiplex PCR kits include the Amelogenin-
marker showing a sexual length dimorphism. In rare cases
of failiure, the amelogenin-based test should be amended
by additional markers such as the y-chromosomal SRY
gene or lineage marker-kits (see below: chapter 'Lineage
Markers'). In some cases, the application of single- or
oligo-plex sexing PCRs may be inevitable, however, if
solely applied there is no chance to proof data
authenticity, as usually done utilizing autosomal
multiplex kits (see below: chapter 'Data Authentication
and Quality Control").

Autosomal Length Polymorphisms (STRs)

The assessment of an individual so called DNA-
fingerprint represents a central read-out in forensic as well
as archaeological casework. These kits simultaneously
amplify approx. 17 or more autosomal non-coding
markers characterized by length polymorphisms. Most
kits available for forensics can be adapted for ancient
DNA analyses by simply adding some cycles to the
manufacturers' recommendation (i.e. from 30 to 34
cycles, resulting in an estimated elevation of sensitivity of
approx. 10-100fold). Since multiplex kits are generally
optimized up to a certain number of cycles (28-32) too
many cycles lead to peak imbalance and artefact
formation, some authors suggest to enhance sensitivity by
elongation of the annealing and polymerization within a
PCR-cycle or simply adding some units of polymerase (in
case the enzyme included come in a separate vial within
the kit). Extensive validation studies on recently released
kits have shown, that so called 'fast protocols' designed
for (direct) amplification or highly standardized buccal
swab (saliva) or blood samples are not suitable for case
work or ancient DNA samples likely due to reduced
incubation times during the PCR process — hence we
seriously recommend to maintain the 'standard' protocol
including a final extension step between 45 and 60
minutes. This is especially important for the correct allel
calling in cases of a single base pair difference in length
since the Tag-polymerases usually utilized for these kits
show a 'plus-A' activity (adding a singe adenin to every
amplicon). This effect may result in a false heterocygous
genotype in cases the final extension is long enough to
make sure that every amplicon is completed with a final
'plus-A'.

In molecular archaeology, autosomal DNA
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fingerprints primarily serve as a tool for data
authentication (28) (see below), assignment of single
skeletal elements / individualisation within multiple
inhumations (29), personal identification (i.e. historical
persons (30)), assignment of family kinship (referring to
the principles of paternity testing i.e.(31) or(32)) as well
as for gross ethno-geographical estimation.

X/Y-Chromosomal (gonosomal) Length
Polymorphisms (Y-STRs)

STRs or length polymorphisms are not restricted to
autosomal chromosomes. Gonososmes, the X- and Y-
chromosomes show the same short, tandemly and
variably repeated structure and occur in noncoding
regions of these chromosomes. Female individuals inherit
one X chromosome from their mother and one from the
father as observed with autosomes. In contrary, in
(human) males, the X-chromosome always comes from
the mother and the Y from the father non-recombined,
unaltered and exclusively!

X-located STRs serve as an excellent tool in case of
deficiency paternity (or maternity) cases or in the course
of identification of unknown deceased based on family
reference samples. As seen by forensics, X-markers
usually are utilized to amend pre-existing results to
consolidate the biostatistics. However, in ancient DNA
analyses X-markers appear not to be used that frequently
for some reason(s)(33).

Y-STRs / paternal lineage markers are widely used in
forensics as well as in molecular archaeology for the
assessment of male (perpetrator) DNA in sexual assault
cases, in cases of human identification as well as in
selected paternity cases assuming an unbroken paternal
line. Moreover, recent authors experiences in forensic
case works have shown that Y-STRs are suitable for
intelligence databasing cases without sexual offences.
Primarily, Y-STRs serve as an additional - in some cases a
decisive tool in forensic and identification case works.
According to the authors' experience, commercially
available Y-STR-kits usually are adaptable for molecular
archaeology purposes analogously to autosomal kits as
described above.

Secondly, as seen from an anthropological point of
view, Y-haplotypes represent a powerful tool for ethno-
geographical estimations. Based on www.yhrd.org an
unknown Y-haplotype can be assigned to the most
frequent and the closest match within this database;
hence, a statement on frequency and occurrence can be
made referring to heritage, migration and residence of
individuals and groups. CAVE: In ancient DNA studies
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results have to be interpreted very cautiously since there is
a temporal gap between the individuals under
investigation (historical) and the reference database
(recent). This has to be taken into consideration in
provenancing ancient haplotypes. Due to the lack of
recombination, Y-STRs are inherited comparatively
conservatively and therefore are well suited for ethno-
geographical estimation compared to autosomal markers
(see above).

Mitochondrial DNA Sequences (mtDNA)

mtDNA reveals significant differences in analysis and
interpretation: In contrary to STR analysis (length
fragment analysis, length polymorphisms), mtDNA-
read-out is based on DNA-sequencing, hence haplotype
assignment refers (mainly) to sequence polymorphisms.
In humans the mother inherits mitochondrial DNA
information exclusively to all children. Therefore
mtDNA — similar to Y-chromosomal haplotypes — can be
used for the assessment of matrilineages as well as for
ethno-geographical estimation at www.empop.org. Due
to the comparatively low power of discrimination and
other technical difficulties, mtDNA in forensic case works
is only used in exceptional cases, i.e. when no nuclear /
autosomal DNA can be detected due to degradation or
extremely low amounts of target DNA or sometimes with
hair samples. Based on the fundamental biological
features, mtDNA occurs in a several magnitudes higher
number of copies (several 100-1000) than nuclear DNA
(2 copies per nucleus/cell), thus mtDNA analysis is
successful in many cases no or only minute amounts of
nuclear DNA can be (reliably) detected. This is especially
true for identification purposes — and of course — for
ancient DNA research.

Single Nucleotide Polymorphisms (SNPs) (i.c.(34))

Aside of sequence variations and length
polymorphisms so called biallelic markers or SNPs
represent another category of access to human DNA
variation. A certain locus i.e. shows an A(denin) on a
designated position in the genome with one part of the
population and a C(ystein) with the other part.
Analogously to the respective ways of inheritance, SNPs
are handed down from one generation to the next and can
be utilized for forensic case works, paternity testing,
human identification and — of course — for ancient DNA
studies. As indicated above, SNPs usually occur in 2
variants (bi-allelic), therefore these markers show a
comparatively very low power of discrimination. Hence,
many more single loci have to be characterized to achieve
the same reliability as seen with STRs. Nevertheless, in

some cases, SNPs are the method of choice, especially, in
cases of highly degraded and/or fragmented DNA, since
the length of the targets is — naturally - only one base pair.
Moreover, SNP-typing can be done with different
methods such as PCR based capillary electrophoresis,
pyro-sequencing, real-time PCR or especially designed
PCR primers referring to a match/mismatch situation
during the annealing process with a binary result.
Generally, SNPs allow assessing the same questions as
mtDNA, autosomal and gonosomal STRs, (identification,
kinship testing, ethno-geographical estimation) but with
different information targets. Additionally, SNPs are
often correlated with certain phenotypes or hereditary
diseases (see below). When reviewing current literature,
biallelic markers are not a mainstream method but appear
to be extremely useful in challenging cases, whenever
special DNA information readout is required or other well
established and widely used methods do not supply
satisfying results.

Phenotypical Markers (i.e.(35),(36))

Recent developments in forensics and molecular
anthropology have demonstrated several novel
assessments of phenotypical individual features such as
hair, skin or eye colour and beyond. There is no doubt on
the usefulness for palacoanthropology in remains highly
discussion worthy, whether the information is to be used
for forensic case works due to the flawed reliability of the
results (i.e. a crime scene trace originates with 70 % from
a light skinned, blue eyed blonde person). Technically
seen, the assessment of phenotypical features usually can
be done by SNP-typing (as described above). A
combination of several individual SNP-genotypes results
in a good estimate of the correlating phenotype.
Generally, complex phenotypes as mentioned above are
not linked to a single or few genes or genotypes but the
result of underlying genetic information is correlated with
concrete SNPs.

Pathological Markers / Hereditary Diseases and
Beyond

As soon as nuclear and/or mitochondrial DNA can be
detected, the whole panel of known hereditary diseases is
available, depending on the location of the corresponding
genetic information. Human genome studies have shown,
that hereditary diseases (disadvantageous wild type
variations — most popular in ancient DNA studies the
Russian heir to the throne Alexei Nikolajevitch Romanov
(30)) are not only associated with variations in coding
regions but also with neighbouring non-coding DNA loci
due to a mechanism called 'epistasis linked loci'.

10



However, the prevalence of certain hereditary disorders
such as sickle cell anaemia(37) or hemochromatosis (38)
in present and — especially in ancient populations
represents not only valuable information on the affected
individuals but also on environmental interactions with
the individual or population under investigation. In some
cases, pathological findings on the osseous remains can be
confirmed or cross-validated by ancient DNA analysis.

Beyond pathological variations the assessment of
metabolic enzymes such as lactase(39) represents another
extremely valuable tool for studying ancient and
prehistoric civilisations.

Pathological Markers/Infectious Diseases

In contrary to the previous chapter, infectious diseases
can be detected by finding the pathogens' DNA with or in
the remains under investigation: This might be useful in
forensics and pathology, in cases of contagious diseases
endangering the pathologists but the main focus lies on
the study of ancient individuals and civilisations. The
assessment of 'scourges of mankind' not only provides
extremely valuable information on everyday life in past
populations, politically decisive epidemics such as The
Great Plague (40) but also on the origin and development
of currently ongoing diseases involving pharmacological
research. As seen from the focus of ancient DNA /
palaopathology, the preservation of pathogen DNA on or
within the remaining tissue is crucial. Since soft tissue is
preserved only in the minority of historical cases,
however, i.e. in the course of investigation the Spanish
Flue from 1918 (41) lung tissue from victims was the
sample of choice. Aside of these rare cases, infections
affecting the bone such as tuberculosis (42) or syphilis
(43) are accessible as well as plague or leprosy (44).
Infections with a very high or very low lethality are less
probably found in ancient human remains due to the fast
diying with the first ones or pathogen clearance by
immune system with the second ones. Additionally, the
detection of pathogen species might be obstacled by cross
reactions or contaminations from the soil or by other
digenetic effects.

DATA AUTHENTICATION, QUALITY
CONTROL and BIOSTATISTICS

The Four-step Model of Data Authentication and
Quality Control

From the very beginnings of ancient DNA research
and palaogenetics data authentication and quality control
represents a central and crucial issue. Aside of logistic
measures such as providing a DNA-free environment,
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temporal and spatial separation of pre- and post-PCR
works etc. we propose a 4 step-model of data
authentication(12):

Step 1: All blanks and negative controls must not show
any detectable DNA, positve control must show the
expected result.

Step 2: Successfully typed ancient or historical
samples have to mismatch the DNA profiles of all
affiliated persons (potential contaminators).

Step 3 (optional): confirmation analysis by another
dedicated laboratory; however step 3 is limited due to
financial, technical, personal as well as sample resources.
In general validity (the method employed has to be suited
to answer the question(s)), reliability (independent
replication of the analyses lead to the same result) and
objectivity (independent replication of testing by
different persons in different laboratories leads to the
same result) have to be assured as far as possible!

Step 4 (optional): Even in cases Step 1-3 are
completely fulfilled, there are still imponderables such as
unknown / unidentified sample contamination, historical
contaminations (i.e. in cases of museum specimens or
samples from old collections or previously excavated
collections). Hence, one can never be 100 % sure on the
authenticity of the results but one can get pretty close to:
The proof of ancient family (parental) kinship within a
finding or tomb/grave is a final, extremely strong
indicator for authentic DNA data.

Another good indicator for data authenticity is the
detection of DNA degradation (i.e. a slope in signal height
versus fragment length) since modern contamination(s)
usually show good peak balance across the whole DNA
pattern.

Further Considerations

In human identification a DNA profile (composite of
STR-markers) or a mitochondrial DNA sequence is
compared to a reference sample — in case of a match
positive identification achieved with minute
uncertainties: Regardless whether the questionnaire
comes from regular forensics of from the historians the
reference sample of choice is a 'direct comparison
sample': anything from a toothbrush to worn clothes may
provide biological remnants from the user or owner; in
case of a match, it appears highly likely (approx. 1:10™)
that the person under investigation has left its biological
material on the reference trace sample versus a random
match. However, as soon as the PMI exceeds a few weeks
to months, these samples tend to become rare or rather
contaminated by other persons, especially in historic case
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works. In these cases one strives to get a sample from a
living relative, especially focussing on the biological
mother ('mater semper certa est') or in case the deceased
is female on children, if available. Other settings of family
kinship are suited as well but are linked to some
uncertainties, since the 'social' father not necessarily is the
biological one. Due to meiotic recombination, siblings are
not as well suited as parents or children since these cases
require extended genotyping with a large panel of markers
(i.e. including X/Y-STRs) to achieve the same
biostatistical secureness. Transgenerational lineage
markers without meiotic recombination such as mtDNA
and Y-chromosomal haplotypes are the analytical targets
of choice in case one or more generation lye between the
unknown individual of interest and the reference sample
(donor). Biostatistical evaluation of the results is an
absolutely critical step: In simple, uncomplicated
constellations (i.e. as seen in paternity testing) the
situation is comparably easy: A mismatch of DNA profiles
is 100% exclusive, a match usually reveals 99,99% or
more probability of parentage versus a random match.
The situation is different in mtDNA (matrilineage) since
the power of discrimination is far beyond nuclear DNA,
as indicated above. At some degree a match in Y-
haplotypes comes with the same imponderabilities but
less severe. The number of meioses between the reference
sample and the individual to be identified appears to be the
crucial factor. Hence, apart from discontinuities in the
maternal or paternal line, a mismatch does not necessarily
mean that there is no kinship or vice versa. Mutational
events have to be taken into biostatistical consideration
when assigning a final statement on the probability of
kinship or positive identification respectively, especially
in analyzing remains of historical persons involving
living sample donors with reputed biological kinship!
Outlook — NGS — Next Generation Sequencing
Recent developments lead to the so-called 'mext
generation sequencing' or NGS-technology (36). This
method still is based on purified DNA as outlined above
but does not utilize PCR and capillary electrophoresis.
Sample DNA is processed to establish a library of
molecules, which serves as a basis for reading the
complete genetic information from the DNA extracted.
Due to the comparably high price of the instruments,
reagents and other consumables and the challenging data
read and interpretation, this technology is not yet
routinely applied, neither in forensics nor in ancient DNA
/ palacogenetics. However, as soon as a DNA-library, that
theoretically allows reading a whole (human) genome (or

12

any DNA encoded information from a certain sample) has
been established, this technology appears to be the most
promising innovation in the field of DNA trace analysis.

Concluding Remarks

Synoptic evaluation: Despite interfering and
restraining factor and events such as DNA-degradation or
contamination reading the DNA molecule has proven to
be an extremely powerful tool in forensics as well in
history and archaeology. In any case, the synoptic
evaluation of all findings is essential to evaluate a case.
Casually the DNA results are decisive on a case but have
to be interpreted and valued together with all other
involved experts to establish a final record including all
known and unknown imponderables.

Ethical considerations: According to the authors
conviction genetic information underlies the owners /
donors 'copyright' — therefore we recommend an
assurance of confidentiality by a written paper. In ancient
DNA studies, a set of reference samples for data
authentication is crucial, as outlined above. If a potential
contaminator is not willing to give a sample we have to
respect that —however the person in charge of the project
may draw the obvious conclusion.

Respectful treatment of human remains represents
another central issue as well as religious or other ethical
concerns i.e. by living relatives or other persons or
institutions involved. Especially when it comes to
excavations or exhumations in the conduct of historio-
archaeological research, approval of all affiliated persons
and institutions is a mandatory prerequisite.
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ABSTRACT

Rehabilitation and treatment centers are organizations
that provide services for children and adolescents, with
the main goal being to implement a “mental health”
treatment plan for the individuals under their care. These
organizations, which provide a continuous 24-hour
service, may differ from one another in terms of the
specific programs and treatment methods they apply.

The Oguz Kagan Koksal Children and Youth Center
was established in the Adana Province to provide for the
treatment and rehabilitation of girls between the ages of 8
and 18 who have been subject to abuse or neglect, who
suffer from alcohol/substance abuse, who are in need of
treatment for mental problems and/or who live on the
streets.

A study was made of 72 girls who had been admitted
to the institution for treatment and rehabilitation since
2004 with a history abuse and neglect. The girls were
assessed with the Beck Depression Inventory (BDI), the
State Anxiety Inventory (STAI-I), the Trait Anxiety
Inventory (STAI-II) and the Maudsley Obsessive
Compulsive Inventory (MOCI) upon being admitted to
the institution and at the end of their stay (i.e. their
discharge). The differences between the mean admission
and discharge scores of the girls in the BDI, STAI-I,
STAI-II and MOCI assessments was determined to be
statistically significant (p<<0.001).

According to the duration of stay groups (0—3 months;
4-6 months; 7-9 months and 210 months), a statistically
significant difference was identified between the mean
admission and discharge scores of children who remained

in the institution for 3—7 months, with the post-treatment
scores of the inventories being significantly lower in
comparison to the baseline values (p<0.05). These results
suggest discharging patients from the center prior to their
third month of stay or a stay period of longer than seven
months does not affect with any significance the scores of
the depression, anxiety and obsession inventories.

To ensure a healthy society, it is of critical importance
that children who have been subjected to abuse and
neglect are given the appropriate support in treatment and
rehabilitation centers; that plans are made concerning
their lives and futures; that efforts are made to ensure that
they can adapt to daily life after leaving the center; that
measures are taken allowing them to continue their formal
education; and that the necessary approaches are
implemented so that they can effectively prepare for their
occupational life.

Keywords: Residential Treatment Center, Children,
Sexual Abuse.

OZET

Rehabilitasyon ve tedavi merkezleri, cocuk ve
ergenlere hizmet veren organizasyonlardir. Temel amag,
bakim verilen kisilerin “zihinsel saglik” tedavi
planlarmin yapilmasidir. Yirmi dort saat bakim veren,
uygulanan programlar ve tedavi yontemleri agisindan
degiskenlik gosteren kuruluslardir.

Oguz Kagan Koksal Cocuk ve Genglik Merkezi
Adana ilinde, istismar ve ihmale ugramis, alkol-madde
kullanan, ruhsal sorunlart nedeni ile tedaviye ihtiyag
duyan, sokakta yasayan 8-18 yas aras1 kizlarin tedavi ve
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rehabilitasyonu amactyla kurulmustur.

Aragtirmaya, 2004 tarihinden itibaren tedavi ve
rehabilitasyon amaciyla kuruma kabul edilen ve istismar
ve ihmale ugramis 72 kiz ¢ocuk alinmistir. Kiz
Cocuklarma uygulanan Beck Depresyon Olgegi (BDO),
Durumluk Kaygi Envanteri (STAI-I), Sirekli Kaygi
Envanteri (STAI-II) ve Maudsley Obsesif Kompulsif
Soru Listesi (MOKSL) Yatis ve Son Olgiim olarak
uygulanmistir. Kiz ¢ocuklarinin, Durumluk Kaygi
Envanteri (STAI-I), Siirekli Kaygi Envanteri (STAI-II) ve
Maudsley Obsesif Kompulsif Soru Listesi (MOKSL)
puan ortalamalari arasinda istatistiksel olarak anlamli bir
fark bulunmustur (p<<0.001).

Cocuklarmn gruplandirilmis kalig siirelerine (0-3 ay; 4-
6 ay; 7-9 ay ve 210 ay) gore dlgeklerin puanlarinin yatis-
son Olgiim ortalamalar1 6zellikle 3-7 ay arasinda
istatistiksel olarak anlamli fark bulunmustur. Olgek
puanlarinin tedavi sonrast degerleri, baslangic
degerlerine gore onemli olacak sekilde diisiik oldugu
gdzlenmistir (p<0.05). Bu durum merkezde kalan kiz
cocuklarinin 3 aydan 6nce taburcu edilmeleri ve 7. aydan
sonra kalmaya devam etmelerinin depresyon, siirekli
kaygt ve obsesyon oOlgegi degerlerini anlamli 6lgiide
etkilemedigini diisindtirmektedir.

[stismar ve ihmale ugrayan g¢ocuklarin tedavi ve
rehabilitasyon merkezlerinde tedavilerinin yapilmasi ve
uzun doénemde bu cocuklarinin yasamlarinda neler
yapabileceklerinin planlanmasi, merkezden ayrildiktan
sonra giinliik yasama adaptasyonlarmin saglanmasi ve
orglin egitimlerini siirdiirebilmelerini ve daha sonra
mesleki yasama hazirlanmalar1 saglikli bir toplum
olmamiz agisindan 6nemlidir.

Anahtar Kkelimeler: Tedavi ve rehabilitasyon
merkezi, cocuklar, cinsel istismar.

INTRODUCTION

Due to the increasing frequency and significance of
child abuse in present-day society, it is both necessary and
important to ensure that the treatment and rehabilitation
of children who have been subjected to abuse is planned
professionally and effectively. Following the initial
examination and medical care of physical and sexual
abuse cases, children are generally admitted to Social
Service Institutions or returned to their parents. Children
and families who are unable to take advantage of the
necessary support and rehabilitation services experience
feelings of isolation, which leads to a continuation of the
trauma associated with the abuse, and can in time lead the
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trauma to become chronic (1).

Accordingly, it is necessary to establish and organize
Children and Youth Centers that are able to provide
immediate attention to children who have been subjected
to abuse and neglect; that can conduct initial meetings
with the children and parents; that can implement
measures to prevent trauma, primarily among the
children, but also among the children's family; that can
conduct activities to treat and rehabilitate any potential
trauma and disturbance among children and their
families; that can provide both inpatient and outpatient
rehabilitation services; and that can employ personnel
who are experience in the rehabilitation of children who
have been abused or neglected (2).

These institutions, referred to as “Residential
Treatment Centers” in literature, provide care, treatment
and rehabilitation to children and young people who have
been victims of sexual abuse (1). Based on the additional
services they provide alongside their treatments, these
institutions, which provide 24-hour care, differ
considerably from regular psychiatry hospitals and social
service institutions (2).

Rehabilitation and Treatment Centers

The main goal of these institutions, which are not
psychiatric hospitals in the strictest sense of the term, is to
provide “mental health” treatment to the individuals
under their care while also ensuring their safety. Most
children admitted to these centers — which are also known
as Residential Treatment Centers —have histories of abuse
and neglect, along with associated disorders and
conditions (3-6). These centers are generally divided into
three types, being: low, medium and high-security
centers. Along with centers in which only girls or boys are
admitted, there are also coed rehabilitation and treatment
centers, providing support to patients of both genders.
More than 50% of children and adolescents admitted to
treatment and rehabilitation centers have histories of
abuse and neglect, substance abuse-related disorders,
alcoholism and/or mental disability (5,7) In the United
States, depending on a psychiatric diagnosis the treatment
of the children to be rehabilitated is performed within the
scope of an integrated program that progresses from high-
security centers to low-security centers. This security-
related progression enables children to better reintegrate
with society following their treatment. Children admitted
to these centers are provided with integrated treatment
programs that include medical treatments, individual and
group therapies and recreational activities.

In the United States, the admission of children into



Residential Treatment Centers is dependent upon certain
criteria. For a child to receive treatment at such centers
there must first be a court order, approval of the children's
parents or legal guardians, and the necessary social
assessment reports. In case these criteria are satisfied, the
application committee of the treatment and rehabilitation
center will discuss whether the child fulfils the acceptance
criteria of the institution. These meetings are conducted
with the participation of the child's family/legal guardian,
the relevant regional social workers and the child
him/herself. Should the social worker or the child's
family/legal guardian be unable to attend the meeting, a
document must be obtained from them. During these
meetings, video presentations can also be made by the
committee to allow the child and his/her family to better
understand the treatment program provided at the center.
The discharge of a child from the treatment and
rehabilitation center also requires a court order. To
arrange a hearing concerning the discharge of a child, the
social service institution must forward to the court a
written request after contacting the family and discussing
the matter with them. In this context, a discharge plan that
includes information concerning the post-discharge
treatment of the child, a follow-up plan for the child's
treatment and a home visit schedule will be submitted to
the court. Following the granting of court approval for the
child's discharge, the monitoring of the child will continue
at stated time intervals (4,7).

The total number of full-time personnel working with
children and youths in the United States is approximately
39,000, while the total budget allocated to these centers
every year is approximately $1.3 billion. Nearly one-third
of all centers in the United States provide partial care
services, while a further one-third provide outpatient care.
The US states with the highest number of centers are
Minnesota and Colorado, which have approximately one
center per 100,000 inhabitants. Nearly 94% of the patients
at these centers are under the age of 18, and previous
studies of patients at these centers have reported that 70%
of them are male, while 30% are female, 28% are Black
and 10% are Hispanic (8).

Children and adolescents who have been victims of
sexual abuse often display increased sexual behavior,
which may lead them to experience increased social
pressure or into a repetition of the abuse (9). If the abuse
was committed by someone from the family, the first
priority will be the protection of the child. In this context,
Residential Treatment Centers assume an important role
in ensuring the safety of these children and adolescents,
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and in providing for the treatment of mental symptoms
resulting from the abuse (10). These centers may
implement various treatments, such as psychodynamic
therapy or the improvement of social skills through
behaviorist methods (11). Approaches such as anger
management, family training and problem-solving skills
are also employed in the treatment of children and
adolescents with behavioral problems (12).

Numerous studies have reported favorable outcomes
from the treatments provided at Residential Treatment
Centers. In a study conducted in Canada of 40 traumatic
children, it was observed that although the majority of the
children continued to display moderate traumatic
symptoms in the immediate period following their
discharge, their mental health had mostly returned to
normal within a period of one to three years after the end
of their treatment (13). A 23-year observational study
conducted of 268 Israeli children by Weiner and
Kupermintz also demonstrated the effectiveness of
Residential Treatment Centers (14).

Problems related to school and education are observed
more frequently among children and adolescents
receiving care at Residential Treatment Centers (15).
Children who become detached from their homes due to
the neglect or indifference of their parents are rarely able
to receive adequate support for their education (16), and
while low performance at school is only one of the
problems experienced by these children, problems
relating to education can lead to more serious
consequences in their adult lives (17). It is known that
most students under care at Residential Treatment Centers
are in need of special education or tutoring. In a pervious
study, it was observed that 40% of children and
adolescents residing in different Residential Treatment
Centers required special education/tutoring, while this
ration is only 5% in society as a whole (18). The
difficulties experienced by children and adolescents in
education can stem from a large number of different
factors, such as personal attitudes, or issues relating to the
quality of care provided by the centers (19-21). The
differences between the care system in place at the center
and the educational system encountered in school, as well
as the stigmatization of students residing at treatment and
rehabilitation centers, can have various negative results
with regards to academic performance. It is observed that
girls generally adapt more easily to changing
environments and new situations, while boys experience
greater problems at school (17,22). It is believed that
placing greater emphasis on extracurricular activities in
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Residential Treatment Centers, and ensuring more
positive interactions between the centers' employees and
the residents, can reduce the potential problems that a
child might experience atschool (23).

According to the limited number of studies available,
some 76-98% of children at Residential Treatment
Centers are prescribed psychotropic medication — which
corresponds to a very high ratio. In these studies, it is
reported that the most commonly prescribed medications
are antipsychotics, which are administered for the
treatment of destructive behaviors (24).

Oguz Kagan Koksal Social Care and
Rehabilitation Center

Despite the numerous high-quality treatment and
rehabilitation centers around the world aimed at
supporting children who have been victims of abuse and
neglect, there are only a few of such centers in Turkey.
Following four years of preparation, The Oguz Kagan
Koksal Social Care and Rehabilitation Center was the first
such institution to be founded in Turkey, and has been
providing services for over 13 years, although it is
currently experiencing difficulties in meeting Turkey's
needs and requirements with regards to the provision of
care for children and adolescents. As the leading center in
its field in Turkey, information about the inpatient
treatment and monitoring of abuse cases at the Oguz
Kagan Koksal Social Care and Rehabilitation Center will
contribute significantly to existing literature, while
information regarding the treatment methods used at the
center and the effectiveness of such methods will serve as
a guide for new centers.

In this study, the aim is to present an overview of the
Adana Oguz Kagan Koksal Children and Youth Center,
providing information on how it functions, while also
describing the characteristics of the cases admitted to the
center and the applied treatments.

The Oguz Kagan Koksal Children and Youth Center
was established in the Adana Province to provide for the
treatment and rehabilitation of girls between the ages of 8
and 18 who have been subject to abuse and neglect, who
suffer from alcohol/substance abuse, who are in need of
treatment for mental problems and/or who live on the
streets.

Adana is a Turkish province in which many different
socio-cultural structures coexist, and which receives a
constant influx of immigrants. In parallel with the high
unemployment rate in the province, the number of cases
child abuse, child neglect and juvenile delinquency are
also relatively high. Discussions relating to the founding
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of the center were first launched in 2000, when police
institutions in the province drew attention to the need fora
treatment and rehabilitation center. Following four years
of preparation, the center opened its doors for the
provision of services in April 2004. While Turkey's first
treatment and rehabilitation center was actually founded
in Istanbul, it operates a system that differs considerably
from the Oguz Kagan Koksal center, and provides
services to a different group of patients. Accordingly,
although the center in Adana is the second to have been
founded in Turkey to provide services to children who are
victims of abuse, it is actually the first to provide
comprehensive services in every area, from psychiatric
treatment to education.

Protocol of the Oguz Kagan Koksal Children and
Youth Center

The operational procedures and objectives of the
center were first developed in the protocol dated 21
January, 2001. This protocol, which was drafted with the
participation of numerous public institutions and non-
governmental organizations, defined fully the tasks,
responsibilities and authorities of each party and
institution involved. The institutions and organizations
included in the protocol include Cukurova University,
Adana Metropolitan Municipality, the Adana Bar
Association, the Judicial Authorities of Adana, the
Provincial Directorate of National Education, the
Provincial Directorate of Health, the Provincial
Directorate of Security, the Provincial Directorate of
Social Services, Provincial Gendarmerie Command and
the Adana Street Children Association.

After its launch in 2004, the treatment and
rehabilitation services provided by the Adana Oguz
Kagan Koksal Children and Youth Center were organized
and conducted initially by the Department of Child and
Adolescent Psychiatry of the Cukurova University
Medical Faculty; and later by the Department of Child
Psychiatry of the Ministry of Health Ekrem Tok
Psychiatric Hospital. Nowadays, the psychiatric
treatment and rehabilitation of children admitted to the
center is carried out by the Department of Child
Psychiatry of the Ministry of Health Adana Askin Tifekei
Hospital.

MATERIAL and METHOD

The Study Group

The Adana Oguz Kagan Koksal Children and Youth
Center first entered into service on 26 April, 2004. To date,
the center has provided care and services to 72 girls



between the ages of 8 and 18 who had been subjected to
sexual, physical and emotional abuse or neglect; who had
suffered from alcohol/substance addiction or abuse; who
were in need of treatment for mental problems; and/or
who were living on the streets due to social reasons.
Necessary approval for the collection of study data was
obtained from the Ethics Committee of our institution,
and informed consent was obtained from the children who
had been admitted to the center and were included in the
study, and also from their parents, whenever necessary.
Upon admittance to the facility, the children were
administered a Beck Depression Inventory (BDI), a State
Anxiety Inventory (STAI-I) and a Trait Anxiety Inventory
(STAI-II), and again prior to their discharge. The
sociodemographic characteristics and psychiatric
diagnoses of the children admitted to the center were also
recorded.

Data Collection Tools

Patient Information Form

The form was developed by the Child and Adolescent
Psychiatry Department of the Cukurova University
Medical Faculty, and was used to record demographic
information of the children admitted to the center,
including their age, gender, education level and the
occupational status of their parents.

The Beck Depression Inventory for Children

The Beck Depression Inventory (BDI) for Children is
a self-reporting scale prepared based on the assumptions
that: children can experience depression, child depression
is both observable and measurable and the characteristics
of depression in children are similar to those observed in
adults. The inventory was first developed by Kovacs in
1981, and was prepared based on the original BDI. The
validity and reliability assessment of the Turkish version
of this inventory was carried out in Turkey by Oy (1991).
The inventory is a Likert-type scale, comprising a total of
27 questions, and can be administered to children between
the ages of 6 and 17. The pathological threshold of the
BDIis considered to be 19 points and above (25).

The BDI includes 21 categories relating to depressive
symptoms, such as sadness, pessimism, past failure, loss
of pleasure, feelings of guilt, punishment feelings, self-
dislike, self-criticism, self-punishment, crying, agitation,
loss of interest, indecisiveness, worthlessness, loss of
energy, changes in sleep patterns, irritability, changes in
appetite, weight loss and somatic complaints. Each of
these categories is addressed with three self-assessment
items, which are scored between 0 and 3.
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State Trait Anxiety Inventory for Children

This inventory was first developed by Spielberger in
1976, and the validity and reliability assessments of the
Turkish version of the inventory were carried out by
Ozusta (1995). Although the validity and reliability study
for this inventory was carried out for children between the
ages of 9 and 12, it remains valid for children up to the age
of 17.

The State (STAI TX-1) and Trait (STAI TX-2)
Anxiety Inventories require the individual to describe
how he/she feels at a particular moment or under certain
circumstances, reflecting precisely his/her emotions
regarding his/her current situation. A high score indicates
ahigh level of anxiety.

The State Anxiety Inventory (STAI TX-1):
Children are asked to describe how they feel right now, at
the very moment they are completing the inventory,
selecting the answer that they deem the most appropriate.
Examples of possible answers include “I feel ( ) very
angry, () angry, () not angry at all.” The total number of
items in the inventory is 20, and the lowest possible score
is 20, while the highest possible score is 60. As the State
Anxiety Inventory is sensitive to any agitation/uneasiness
that may develop in the patient during the tests, it is
generally recommended that this inventory be
administered prior to the Trait Anxiety Inventory (26).

The Trait Anxiety Inventory (STAI TX-2): This
inventory assesses a child's susceptibility to anxiety, as
well as the differences in individual traits. The inventory
consists of a total of 20 items, and how a child feels is
evaluated generally according to the frequency of certain
feelings and behaviors. Statements such “I feel angry at
home” or “My hands shake” are answered using one of the
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following responses: “almost never,” “sometimes,”
“often” and “almost always.” Scores can vary between 20
and 60, with a higher score being associated with
increased anxiety (26).

Maudsley Obsessive Compulsive Inventory
(MOCI):

This inventory, developed by Hosdgson and Rachman
(1977), assesses the obsessive compulsive symptoms
exhibited by patients. The validity and reliability
assessment of the Turkish version of this inventory was
carried out by Erol and Savasir in 1988. As a self-
reporting scale whose questions are answered either true
or false, MOCI was designed to identify different types of
obsessive compulsive symptoms in patients, and to
distinguish obsessive patients from other neurotic
patients. The Turkish version of MOCI was adapted with
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the addition of seven further items, which brought the
total number of items in the questionnaire to 37. Items
answered as “True” are given 1 point, with the exception
of item number 11, which is given 1 point in case it is
answered as “No” or “False”. The inventory has
demonstrated its validity and reliability for assessing the
type and frequency of obsessive compulsive symptoms in
normal and psychiatric cases between the ages of 12 and
20, within the context of research studies and clinical use;
however, the questionnaire is generally used for children
aged 9 and older. The inventory includes subscales for
cleanliness, doubt, checking and slowness (27, 28).

Statistical Analysis

The SPSS 15.0 package program was used for the
statistical analysis of the data, with mean and standard
deviation used to summarize the continuous measured
variables. Numbers and percentages were used to
summarize such categorical variables as gender and
reason for admission. Depending on whether the
normality assumption was satisfied during the
comparison of the initial and final
assessments/measurements, either the t test or the
Wilcoxon Signed Ranks test was employed for the
dependent groups. Depending on the grouped data in
question, either the t test or its alternative, the Mann
Whitney U test, was employed for the comparison of the
inventories of independent groups. In all types of
analysis, the level of statistical significance was accepted
as0.05.

RESULTS

In this study, a total of 72 girls who had been victims of
abuse and neglect, and who received inpatient care and
treatment at the Adana Oguz Kagan Koksal Children and
Youth Center since April 2004, were evaluated. The age of
the respondents varied between 10 years 5 months and 19
years 3 months (Mean: 14.83 years; SD:ss. £2.12).

The level of education of the respondents varied from
no education at all to ongoing education in the 10" grade
(Mean: 6.28; SD: +2.66). Among the girls residing at the
center, 70 (97.2%) had some level of education, while 2
(2.8%) had received no education. Of the total, 24
(33.4%) were elementary school graduates, while 46
(63.8%) were either secondary school graduates or were
currently attending secondary school.

The number of siblings of the girls who had been
subjected to abuse and neglect was 1-3 for 46 (63.9%) of
the girls, while 15 (20.9%) of the girls had 4-7 siblings, 3
(4.2%) had 8-13 siblings and 8 (11.1%) were the only
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child in their family. Among the girls admitted to the
center, 65 (90.3%) of the girls had mothers who were still
alive, while 64 (87.5%) of the girls had fathers who were
still alive.

An evaluation of the families of the girls revealed that
41 (56.9%) had parents who lived together, while 16
(22.2%) had broken families, and 15 (20.8%) had
divorced families. An evaluation of the lifestyle of the
children's families revealed that 39 (54.2%) of the girls
lived with their nuclear families; 14 (19.5%) were under
the care of the Turkish Social Services and Child
Protection Agency (Sosyal Hizmetler ve Cocuk Esirgeme
Kurumu, SHCEK); 12 (16.7%) lived with their mothers,
four (5.6%) lived with their extended families, and four
(5.6%) lived with other people or in other environments
(such as with foster families, adopted families or
stepmothers).

An evaluation of the occupational status of the
children's parents revealed that 52 (72.2%) of the girls had
homemaker/housewife mothers, while nine (12.5%) had
mothers working at irregular jobs, six (8.3%) had manual
worker mothers, two had retired mothers, and three
(4.2%) had mothers working in other occupations. In
addition, it was determined that 31 (43%) of the girls had
worker fathers, while 15 (20.8%) had unemployed
fathers, 14 (19.4%) had self-employed fathers, six (8.3%)
had retired fathers, five (6.9%) had farmer fathers, and
one (1.4%) had a father in prison. An evaluation of the
physical health of the girls' parents indicated that 56
(77.8%) of the girls had mothers with no physical
diseases, while four (5.6%) had mothers with
hypertension/obesity, three (4.2%) had mothers with
diabetes, three (4.2%) had mothers with renal
insufficiencies, two (2.8%) had mothers with heart
disease, and four (5.6%) had mothers with other types of
diseases. On the other hand, 64 (88.9%) of the girls had
fathers with no physical diseases, while four (5.6%) had
fathers with herniated discs, and four (5.6%) had fathers
with other types of diseases.

An evaluation of the psychiatric status of the parents
of the respondents revealed that 61 (84.7%) had mothers
with no psychiatric diseases, while four (5.6%) had
mothers who had been diagnosed with psychoses, four
(5.6%) had mothers diagnosed with depression, and four
(5.6%) had mothers diagnosed with neuroses. On the
other hand, 56 (77.8%) of the girls had fathers with no
psychiatric diseases, while eight (11.1%) had fathers
diagnosed with personality disorders, six (8.3%) had
fathers diagnosed with substance abuse disorders, and



two (2.8%) had fathers diagnosed with psychoses.

Among the abuse and neglect victims admitted to the
Adana Oguz Kagan Koksal Children and Youth Center,
24 (33.3%) had fathers who used alcohol, while 48
(66.7%) had fathers who did not use alcohol.

Furthermore, 71 (98.6%) of girls had been referred to
the center by the children police, a prosecutor or a court;
while only one (1.4%) had made a personal application to
the center.

Table 1. Reasons for the Admission of Girls to the Center

YES NO

REASON FOR ADMISSION n/ % n/%

Sexual Abuse 48/66.7 | 24/333
Rape 27/37.5 49/ 68.1
Incest 13/18.1 59/81.9
Forced Prostitution 7/9.7 65/90.3
Physical Abuse 18/25.0 | 54/75.0
Absconder (From Home, SHCEK, etc.) 31/43.1 41/56.9
Neglect 34/47.2 38/52.8
Suicide Attempt 8/11.1 64 /88.9
Witness to a Suicide Attempt 1/14 71/98.6
Theft 4/5.6 68/94.4

According to Table 1; 48 (66.7%) of the girls admitted
to the Adana Oguz Kagan Koksal Children and Youth
Center were victims of sexual abuse, while 27 (37.5%)
were victims of rape, 31 (43.1%) had absconded from
their home or a SHCEK institution, 18 (25.0%) were
victims of physical abuse, 13 (18.1%) were victims of
incest and 34 (47.2%) had been referred to the center by
the children police, a prosecutor or court due to neglect.

Of the total, four (5.6%) of the girls admitted to the
center absconded during their stay, and have yet to be
found. In addition, seven (9.7%) of the girls admitted to
the institution had become pregnant as a result of rape.
When questioned further on this matter, it was determined
that the rape had been committed by the biological fathers
of two (2.8%) of the girls; by an elder brother for one
(1.4%) of the girls, by a stepfather for one (1.4%) of the
girls, by a sister's husband for one (1.4%) of the girls and
by unknown assailants for two (2.8%) of the girls.

Girls who had been referred to a Child Psychiatry
Clinic by the children police were first evaluated by child
psychiatrists, who diagnosed them according to the DSM-
IV. Following their evaluation, the girls were admitted to
the Oguz Kagan Koksal Children and Youth Center for
treatment, and the diagnoses of children admitted to the
center between 2003 and 2007 are described below.

An evaluation of the Axis I Diagnoses of the
respondents indicated that 30 (41.8%) had been
diagnosed with Post-Traumatic Stress Disorder (PTSD),
while 30 (41.8%) had been diagnosed with Conduct
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Disorders, five (6.9%) had been diagnosed with child
depression, two (2.8%) had been diagnosed with Acute
Stress Disorder, two (2.8%) had been diagnosed with
Attention Deficit Hyperactivity Disorder, one (1.4%) had
been diagnosed with child Schizophrenia, one (1.4%) had
been diagnosed with Obsessive Compulsive Disorder,
and one (1.4%) had been diagnosed with Bipolar Disorder
Manic Attacks.

An evaluation of the Axis II Diagnoses of the
respondents indicated that 12 (16.7%) had been
diagnosed with mental retardation, while 19 (26.4%) had
been diagnosed with Borderline Personality Disorder, and
six (8.3%) had been diagnosed with both Mental
Retardation and Borderline Personality Disorder.

Finally, an evaluation of the Axis III Diagnoses of the
children indicated that two (2.8%) had been diagnosed
with epilepsy, while seven (9.7%) had become pregnant
asaresultofrape.

Table 2. Mean Admission and Discharge Scores of Inventories

Administered to Girls

ADMISSION | DISCHARGE
INVENTORIES Mean / +sd Mean / £sd p
Beck Depression Inventory 18.00 = 8.97 1427+6.77 | .001%
State Anxiety Inventory (STAI-I) | 41.00+7.99 3497+846 | .000%
Trait Anxiety Inventory (STAI-II) | 40.78 +10.19 34.59+£9.27 | .000*
Obsessive Compulsive Inventory 19.43 £6.97 16.15£6.52 | .000*

*p=0.
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As can be seen in Table 2, a significant difference was
identified between the mean BDI scores measured during
the girls' admission the center and at their discharge (as a
note, 20 of the children are still residing at the center)
(p=0.001).

The differences between the girls' mean scores for the
BDI, STAI-I, STAI-II and MOCI were determined to be
statistically significant (p<<0.001).

The mean scores for the BDI, the STAI-I, the STAI-II
and the MOCI observed at the end of treatment (i.e. at
their discharge) were significantly lower than the mean
scores observed at the baseline (i.e. at admission) (p<
0.001).

Girls admitted to the Oguz Kagan Koksal Children
and Youth Center resided at the institution for an average
of 6.39 = 4.54 months. When the girls who were
eventually discharged from the center are grouped
according to their duration of their stay, it is observed that
18 (25%) stayed at the center for 0—3 months, while 27
(37.5%) stayed for 4—6 months, 16 (22.2%) stayed for 7-9
months and 11 (15.3%) stayed for 10 months or more.
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Table 3. Comparison of the Mean Admission and Discharge Scores of the Inventories
Administered to the Girls According to their Duration of Stay (0—3 months, 4—6 months,
7-9 months, 10 months and longer)

ADMISSION | DISCHARGE
DURATION INVENTORIES Mean / + sd Mean / + sd p
OF STAY
Beck Depression Inventory 17.53 £10.37 1220+ 6.8 .059
0-3 State Anxiety Inventory (STAI-I) 39.80 £ 9.68 3320+ 8.71 .007
MONTHS | Trait Anxiety Inventory (STAI-II) | 40.67 +11.31 32.33£9.27 013
Obsessive Compulsive Inventory 18.88 + 7.66 15.19+7.54 .002
Beck Depression Inventory 1829 +8.43 13.92 +6.56 .004*
4-6 State Anxiety Inventory (STAI-I) 4172+ 597 36.48 £9.34 .001*
MONTHS | Trait Anxiety Inventory (STAI-II) |  40.04 + 8.39 34.68+9.19 | .016*
Obsessive Compulsive Inventory 22.46 + 6.02 17.88 +7.09 .002*
Beck Depression Inventory 19.40 = 8.54 15.53+£7.20 011+
7-9 State Anxiety Inventory (STAI-I) 42.71+9.78 34.93 £7.81 .000*
MONTHS | Trait Anxiety Inventory (STAI-II) | 45.29 +10.59 36.57+9.77 | .001*%
Obsessive Compulsive Inventory 16.53 + 6.28 14.67 +5.09 272
Beck Depression Inventory 17.60 £ 9.63 14.11+7.35 932
>10 State Anxiety Inventory (STAI-I) 40.82 +9.15 33.90 £ 6.99 .008*
MONTHS | Trait Anxiety Inventory (STAI-II) | 36.50 + 11.21 35.00+£9.46 .760
Obsessive Compulsive Inventory 17.40 £ 7.09 15.80+£5.03 510
*p<0.05

From Table 3, a significant difference can be identified
between the admission and discharge assessment scores
of the inventories of children within the 0-3 months
group, with the post-treatment scores of the inventories
being significantly lower in comparison to the baseline
values (p=0.05).

A significant difference was also identified between
the admission and discharge assessment scores of the
inventories of the children within the 4—6 months group
(p<0.05). However, when the level of significance
between the mean admission and discharge scores of all
inventories is evaluated, it can be determined that the
differences in mean scores following 3—7 month stays are
more significant than the differences observed following
the 0-3 month and 27 month groups. Based on an
evaluation of the different durations of stay, we believe
that 3—7 month stays lead to more significant differences
in the scores of the girls.

A significant difference was identified between the
mean admission and discharge scores of the BDI, the
STAI-I, the STAI-II and the MOCI of the children in the
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7-9 month group. Except for the MOCI, the post-
treatment scores of all inventories were significantly
lower compared to the baseline values (p<0.05). It was
determined that the changes in the MOCI scores were not
significant.

A significant difference was identified between the
admission and discharge scores of the State Anxiety
Inventory among girls in the 7-9 month group.

An evaluation of the children's reasons for admission
revealed that 29 (40.3%) had been admitted for a single
reason, while 10 (13.9%) had been admitted for a
combination of two reasons, 19 (26.4%) had been
admitted for a combination of three reasons, eight
(11.1%) had been admitted for a combination of four
reasons, four (5.6%) had been admitted for a combination
of five reasons, and two (2.8%) had been admitted for a
combination of six reasons. To evaluate the effect of the
number of reasons for admission on the inventory scores,
comparisons were performed between those admitted for
two reasons or less, and those admitted for three reasons
or more.



Table 4. Comparison of Girls' Admission and Discharge Inventory Scores according to

Number of Reasons for Admission.

Those Those
admitted for | admitted for | P
INVENTORIES 2 reasons or | 3 reasons or
less more
Beck Depression Inventory — Initial Assessment 17.56 £ 9.54 18.35+8.5 714
Beck Depression Inventory — Final Assessment 14.11£7.35 1445£6.13 | .846
State Anxiety Inv. (STAI-I) — Initial Assessment 40.13£9.11 41.77+6.55 | 411
State Anxiety Inv. (STAI-I) — Final Assessment 33.97+8.71 36.10+£8.16 | .319
Trait Anxiety Inv. (STAI-II) — Initial Assessment 41.08+10.57 | 40.07+9.50 | .682
Trait Anxiety Inv. (STAI-II) — Final Assessment 3521 £9.05 3390+£9.62 | .578
Obsessive Compulsive Inv. — Initial Assessment 19.21 £ 6.69 19.50+7.26 | .865
Obsessive Compulsive Inv. — Final Assessment 16.61 £ 6.37 15.59+£6.77 | .533
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* p<0.05

It can be understood from Table 4 that no significant
difference was identified between groups with different
numbers of reasons for admission with respect to the
mean admission and discharge scores of their BDI, STAI-
I, STAI-II and MOCI. This suggests that the number of
reasons for admission had no effect on the mean inventory
scores of the children.

DISCUSSION

Rehabilitation and treatment centers provide services
to children and adolescents, with the main goal being to
implement a “mental health” treatment plan to the
individuals under their care. Aside from the inpatient
psychiatric care they provide, children and youth centers
also provide the most expensive and comprehensive care
for children with emotional and behavioral disorders.

The initial extent of the psychiatric and behavioral
problems displayed by child victims of abuse and neglect
determines the length of time they will spend at the center,
as well as the type of treatment they will receive. In other
words, patients with more psychiatric problems tend to
stay for longer periods. In our study, it was observed that
the duration of stay of a patient is dependent on how they
respond to psychiatric treatment and rehabilitation. In
addition, considerations of where the child will reside or
live after being discharged also affects the duration of
their stay at the center.

More than 50% of children and adolescents admitted
to treatment and rehabilitation centers have a history of
abuse and neglect, substance abuse-related disorders,
alcoholism, and/or mental disability (5,7). The Adana
Oguz Kagan Koksal Children and Youth Center was
founded initially to provide services to both girls and
boys. However, to ensure the training of personnel at the
center, and to ascertain the effectiveness of the center's
programs; the center initially began to admit girls who

have been victims of sexual abuse.

The age of the 72 girls admitted to the Adana Oguz
Kagan Koksal Children and Youth Center since April
2004 varied between 10 years 5 months and 19 years 3
months (Mean: 14.83; SD: + 2.12), which is in line with
the general data concerning the age range of patients
admitted to such centers. Previous studies have indicated
that, in a manner similar way, centers generally accept
both children and adolescent patients (29).

An evaluation of the level of education of the
respondents in this study indicated that 33.4% were either
elementary school graduates or were still continuing their
elementary education; while 63.8% had dropped out or
graduated from high school, or were still continuing their
high school education. Although the level of education of
the patients may, at first, appear to be compatible with
their age, the actual inadequacy of their cognitive
functions represents a risk factor with regards to them
becoming a victim of abuse or neglect (30).

The occupational status of the respondents' parents
and whether they are alive or dead can affect the level of
risk of a children becoming subject to abuse or neglect
(31). In this study, it was determined that 72.2% of the
girls had non-working mothers, while 41.6% had fathers
who were either unemployed or working in temporary
jobs.

An evaluation of the physical diseases of our cases'
mothers indicated that 22.2% of the girls had mothers
with chronic diseases such as diabetes, hypertension and
cardiac diseases. Chronic diseases affecting the children's
mothers are considered as a potential risk factor for abuse
and neglect. This is because mothers' with chronic
diseases will have lower qualities of life, which in turn
will lead to difficulties in the monitoring and disciplining
of'the child.

According to David and Shenyang, a history of
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psychiatric disease in parents was determined to be a risk
factor for patients receiving treatment at children and
youth centers for abuse and neglect. It is worthy of note
that 22% of the respondents in this study had fathers with
histories of psychiatric diseases, among which, 11.1%
had fathers with antisocial personality disorders, 8.3%
had fathers with histories of substance abuse and 2.8%
had fathers with psychoses. The results of our study
concur with the findings of previous literature (32).
According to a study conducted by Dale, Baker, Anastasio
and Purcell in 2007, the ratio of psychiatric disorders
among the parents of the patients was 8.4%, while the
ratio of substance abuse among these parents was 60.8%.
That said, the results of the noted study are not in
agreement with the ratios of our study (33). In Turkey,
studies charting the frequency of substance abuse among
adults are relatively recent, and so the current prevalence
of such studies are insufficient. In addition to this, we
believe that the overall prevalence of substance abuse in
Turkey is unlikely to be very high.

An evaluation of the family status of our cases
indicated that 56.9% had parents who lived together,
while 43.1% had parents who were either divorced or
separated. Sources generally describe problems such as
social unrest, familial problems, divorce and separated
parents as common among children admitted to treatment
centers who have been subject to sexual abuse. It has also
been reported that, aside from the familial problems they
experience, some of the victims of abuse and neglect
admitted to treatment and rehabilitation centers have
previously resided in Children's Homes or in Child
Protection Agency facilities prior to admission (30).
Similarly, we were able to observe that 14 (19.5%) of our
cases had previously stayed at facilities of Social Services
and the Child Protection Agency.

Some of the girls admitted to the Oguz Kagan Koksal
Children and Youth Center have experienced more than
one instance/type of abuse and neglect. When the reasons
for the girls' admittance to the center are reviewed, it can
be seen that 66.7% were victims of sexual abuse, while
47.2% had been subjected to neglect, 43.1% had
absconded from home or from social institutions, 37.5%
were victims of rape, 25% were victims of physical abuse,
18.1% were victims of incest and 11.1% had attempted
suicide. A 2007 study by Dale, Baker, Anastasio and
Purcell revealed that of the 648 patients admitted to 16
Children and Youth Treatment Centers in New York,
42.3% were victims of physical abuse, 17.8% were
victims of sexual abuse and 50.9% had been subjected to

neglect (33). In comparison to the ratios reported in
previous literature, we observed that physical abuse was a
less common reason for admission among the cases of our
study. In Turkey, not every event or instance of physical
violence is reported to social institutions, or to the
children police or judicial authorities, and this is possibly
why the ratio observed in our study was lower than that
reported in literature. Furthermore, the majority of those
admitted to our center were victims of sexual abuse, and
this high ratio is mainly associated with the fact that, once
cases of sexual abuse — such as those experienced
previously by the abuse and neglect victims at our center —
are reported to the judicial authorities, they become
subject to public prosecution (which prevents the
underreporting of cases).

Children who have been subject to abuse and neglect
often suffer from long-term negative effects, and many
psychiatric disorders represent a risk factor for abuse and
neglect. Anxiety disorders may develop within a short
period of time among children who have been victims of
sexual abuse, in which sleep disorders, nightmares,
phobias, physical complaints and fear reactions can also
be observed. Attention Deficit Hyperactivity Disorder,
and secondary enuresis and encopresis are common
among children who have been subjected to sexual abuse,
and dissociation is considered as a primitive defense
mechanism against mental trauma. Among these children,
conversion reactions were also found to be very frequent.
Many of the children who have lived such negative and
traumatic experiences developed post-traumatic stress
disorder and depression, and their self-respect is often
severely damaged. Ideas and attempts at suicide are
common among victims of sexual abuse, along with anger
reaction, weak impulse control and oppositional defiant
disorders. The ability of these children to form
interpersonal and social relations is also negatively
affected; and furthermore, high-risk sexual behaviors are
observed more frequently among abused children. There
are various studies reporting that children with a history
of sexual abuse are at a higher risk of being further
subjected to sexual assault (34-37).

Children can be referred to our center not only by the
High Criminal Courts, Penal Courts of First Instance and
Juvenile Courts, but also by the children police. During
the admission process, children are first brought to the
Child Psychiatry Clinic, and following their evaluation by
a child psychiatrist, who makes a diagnosis of their
conditions according to the DSM-IV, the girls are
admitted to the Oguz Kagan Koksal Children and Youth
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Center. Among the patients admitted to the center for
treatment, 41.8% were diagnosed with post-traumatic
stress disorder, while 41.8% were diagnosed with conduct
disorders, 6.9% with depression, 2.8% with attention
deficit hyperactivity disorder and 2.8% with acute stress
disorder. According to previous studies, children who are
victims of sexual abuse are often diagnosed with
conditions such as post-traumatic stress disorder, conduct
disorder, attention deficit hyperactivity disorder,
oppositional defiant disorder, dissociation and impulse
control disorder (38-40), and in our study also, it was
observed that abuse and neglect victims were given
similar diagnoses according to the DSM-IV.

According to studies evaluating emotional and
behavioral effects in children who have been victims of
sexual abuse, these children develop behaviors such as
fear reactions, anxiety, depression and anger (41, 42). For
the treatment and rehabilitation of children with a history
of abuse and neglect, residential treatment centers not
only provide children with the opportunity to adapt to a
continuously independent style of living, but also provide
medical and psychiatric treatment in line with the existing
diagnoses of the children. Symptoms of post-traumatic
stress disorder, anxiety and depression are treated with
psychopharmacological agents and various therapy
methods, while psychometric assessments are carried out
to evaluate the effectiveness of the applied treatments (43,
44). Within a period of three years, girls admitted to the
Oguz Kagan Koksal Children and Youth Center remained
at the institution for an average of 6.39 + 4.54 months.
Significant differences were identified between the mean
admission and discharge assessment scores of the BDI,
the STAI-I, the STAI-IT and the MOCTI of the 72 children
admitted to the center (some of whom are still residing at
the center, while others have been discharged). The post-
treatment scores of these inventories were significantly
lower in comparison to the baseline values (p<0.05),
which indicates the effectiveness of such treatment
centers in treating victims of sexual abuse, and that these
centers encourage a reduction of psychiatric symptoms.

When the duration of the patients' stays were
evaluated, it was observed that 18 (25%) had stayed at the
center for 0—3 months, while 27 (37.5%) had stayed for
4-6 months, 16 (22.2%) had stayed for 7-9 months and 11
(15.3%) had stayed for 10 months or more.

For children in the 0-3 month and the 4-6 month
groups, significant differences were noted between the
mean admission and discharge assessment scores of the
BDI, the STAI-I, the STAI-II and the MOCI. For these
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groups, the post-treatment scores of the inventories were
significantly lower in comparison to the baseline values
(Figure 4.4.3 and Figure 4.4.4). According to a previous
study, the administration of depression, anxiety and self-
respect inventories to 54 girls admitted to a treatment and
rehabilitation center following sexual abuse
demonstrated a reduced self-respect and increased levels
of depression and anxiety among the patients (45).

According to a study by Hussey DL and Guo S, over a
period of 18 months, the average duration of stay of girls
who had suffered sexual abuse was determined as 374
days (46). The initial extent of the psychiatric and
behavioral problems displayed by the patients determines
the length of time they spend at the center, as well as the
type of treatment they will receive (47), while according
to a study by Kupsinel and Dubsky, the type and extent of
the conduct disorder exhibited by the children further
determines the duration of their stay. In other words,
patients with more problems tend to stay at the center for
longer periods. In addition, considerations regarding the
place where the child will live and reside after being
discharged also affects the duration of their stay (42). In
our study, the duration of the patients' stay at the center
was determined from their response to the psychiatric
treatment and rehabilitation. For these patients under the
treatment of child psychiatrists, it is important for the
severity of the initial symptoms to gradually decrease
during the treatment process. In addition to this, the
environment in which the child will live and reside
following discharge (family, SHCEK, etc.) can also
extend the duration of a child's stay at the center. This is
because the question of where a child will live/reside is an
important problem in case it is not suitable for her to live
with her family. Aside from SHCEK, there are no other
institutions in Turkey where children can reside.

In the present study, patients who stayed at the center
for 7-9 months and for 10 months and longer
demonstrated a decrease in only the mean score of their
State Anxiety Inventory. No significant differences were
identified in the depression inventory, the trait anxiety
inventory or the obsession inventory of patients with
durations of stay longer than 7 months. These results
suggest that discharging a patient from the center before
their third month of stay or a stay period longer than 7
months does not affect the scores of the depression,
anxiety and obsession inventories with any significance
(Table 3, Table 4). The significant decrease in the mean
scores of the state anxiety inventory is a somewhat
expected development, and this may be attributed to the
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fact that the state anxiety inventory evaluates how
children feel at the very moment they are completing the
inventory. It can be assumed that following their 7-month
stay at the center; uncertainties and concerns regarding
their future and the next place they will live/reside were
the main reasons why the depression, trait anxiety and
obsession scores of the patients were not affected (i.e.
improved) to a statistically significant degree. In a study
by Kendall-Tackett KA, Williams LM and Finkelhor D, it
was observed that children who have been subject to
abuse and neglect exhibited greater depressive symptoms
if informed beforehand of the planned duration of their
stay at the treatment center and where they will live
afterwards. In contrast, this study did not address the exact
durations of stay (42). An evaluation of the findings of our
study indicated that the mean inventory scores decreased
significantly for patients who had stayed at the center for
up to 7 months, but past the 7" month of stay, no
significant decrease or difference was observed in the
mean inventory scores. In other words, extending the
duration of stay beyond a certain limit had no effect on the
inventory scores.

An evaluation of the reasons for admission revealed
that 29 (40.3%) of the respondents, the majority, had been
admitted for a single reason, while 10 (13.9%) had been
admitted for a combination of two reasons, 19 (26.4%)
had been admitted for a combination of three reasons,
eight (11.1%) had been admitted for a combination of four
reasons, four (5.6%) had been admitted for a combination
of five reasons and two (2.8%) had been admitted for a
combination of six reasons. In order to assess the effect of
the number of reasons for admission on the inventory
scores, a comparison was made between the scores of
those admitted for two reasons or less, and those admitted
for a combination of three reasons or more. This
comparison revealed no statistically significant
differences in the mean admission and discharge scores of
the patients depending on the number of reasons for their
admission, suggesting that the number of reasons for
admission had no effect on the mean inventory scores of
the children. This can be attributed to the fact that for an
abused and traumatized child, an increase in the number
of reasons for the admission does not necessarily mean
that the trauma of the child becomes even more severe. In
a previous study of girls admitted to treatment and
rehabilitation centers for reasons of sexual abuse who
were diagnosed with post-traumatic stress disorder, it was
observed that experiencing one or more than one trauma
did not affect or increase the severity of the symptoms of
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the post-traumatic stress disorder.

To ensure a healthy society, it is of critical importance
that children who are subjected to abuse and neglect are
given the appropriate treatments in treatment and
rehabilitation centers; that plans are made concerning the
lives and future of these children; that efforts are made to
ensure that they can adapt to daily life after leaving the
center; that measures are taken to allow them to continue
their formal education; and that the necessary approaches
are implemented for them to prepare effectively for an
occupational life. For this reason, it is both necessary and
important that centers that provide such care and
opportunities become more widespread in Turkey.
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TURKIYE'DE TRAFIiK KAZALARI, NUFUS YOGUNLUGU VE
MOTORLU TASIT SAYISI ARASINDAKI ILiSKI

The Relationship among Road Traffic Accidents, Population Size, and The

Number of Motor Vehicles in Turkey

Mahmut ASIRDIiZER', Tarik ULUCAY’, Yavuz HEKIMOGLU’, ilknur

YILMAZ’, Mehmet Sunay YAVUZ’

Asirdizer M, Ulugay T, Hekimoglu Y, Yilmaz I, Yavuz MS. Tiirkiye'de trafik kazalar, niifus yogunlugu ve motorlu tasit sayis

arasindaki iligki. Adli Tip Biilteni 2014,19(1):29-37.

ABSTRACT

Traffic accidents with high morbidity and mortality
rates are one of the most important problems of the world.
Several factors have been described for the occurrence of
traffic accidents. Two of them are traffic congestion and
road density which have infrequently been reported in the
Turkish literature. In this study, it was aimed to evaluate
the relationship between road traffic accidents,
population size, and the number of motor vehicles in
Turkey.

The crude data were obtained from the web page of the
Turkish Statistical Institute. They was standardized for
every one million population, every one million motor
vehicles, or every one thousand road traffic accidents. The
system of Statistical Regions was used in the
classification.

In Turkey, the total number of inhabitants was
74,724,269 and the number of motor vehicles was
16,089,528 in 2011. As a result of 131,845 road traffic
accidents 3,835 people died and 238,074 people were
injured. In the evaluation of the distribution of the
number of motor vehicles for every one million
population, the distribution of the number of road traffic
accidents for every one million population and every one
million motor vehicles, the distribution of the number of
people died in road traffic accidents for every one million
population, every one million motor vehicles and every
one thousand road traffic accidents, and the distribution of
the number of people injured in road traffic accidents for
every one million population, every one million motor
vehicles and every one thousand road traffic accidents

were all statistically significant.

In the traffic accidents, urban and rural society based
projects for the identification of risk factors and the
preventive measures are great importance. This study
represents a pioneer step forward in this field in Turkey.

Keywords: Road traffic accidents, Traffic
congestion, Road density, Number of motor vehicles,
Population.

OZET

Yiiksek morbidite ve mortalite oranlart ile trafik
kazalar1 diinyanin en 6nemli sorunlarindan biridir. Trafik
kazalarmin olusumu i¢in ¢esitli faktorler tanimlanmistir
Bunlardan ikisi, Turkce literatiirde seyrek olarak
bildirilmis olan trafik tikaniklig1 ve yol yogunlugudur. Bu
calismada, trafik kazalari, niifus biiyiikligt, Tirkiye'de
motorlu arag sayist arasindaki iliskinin degerlendirilmesi
amaclanmisgtir.

Ham veriler Tiirk Istatistik Enstitiisii web sayfasindan
elde edilmistir. Onlar her bir milyon niifus, her bir milyon
motorlu ara¢ veya her bin trafik kazalar1 i¢in standardize
edilmistir. Istatistiksel Bolgeler sistemi
smiflandirilmasinda kullanilmistir.

Turkiye'de 2011 yilinda toplam niifus 74.724.269 ve
motorlu ara¢ sayist 16.089.528 idi. 131.845 trafik kazasi
sonucu 3.835 kisi 6lmiis ve 238.074 kisi yaralanmisti. Her
bir milyon niifus i¢in motorlu arag sayisi dagiliminin; her
bir milyon niifus ve her bir milyon ara¢ sayisi i¢in trafik
kazas1 sayis1 dagiliminin; her bir milyon niifus, her bir
milyon ara¢ ve her bin trafik kazasi icin olen kisi
dagiliminin; her bir milyon niifus, her bir milyon arag ve
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her bin trafik kazasi i¢in yarali kisi dagiliminin
degerlendirmesinde, timi istatistiksel olarak anlamli
bulundu.

Trafik kazalarinda, risk faktorleri ve onleyici
tedbirlerin belirlenmesi i¢in kentsel ve kirsal toplum
tabanli projeler buiytik 6nem tagimaktadir. Bu ¢aligma,
Tiirkiye'de bu alanda ileriye dogru bir 6ncii adimi temsil
etmektedir.

Anahtar Kelimeler: Karayolu trafik kazalar, trafik
sikisiklig1, yol yogunlugu, motorlu arag sayist, niifus.

INTRODUCTION

In 1769, Nicolas-Joseph Cugnot's steam-powered
vehicle collided into a wall during a test. This accident,
which occurred in France, is accepted as the first
automobile accident in history (1). The first gasoline-
powered automobile was invented by Karl Benz in 1886.
In 1891, James William Lambert was involved in the first
gasoline-powered automobile accident. In Ohio City, the
driver James William Lambert lost his control of the
vehicle and the automobile collided into a tree root. In this
accident, Lambert and the passenger James Swoveland
were slightly injured (2). In May 30, 1896, one of the first
commercial automobiles used by Henry Wells collided
into a bicycle. In this accident, which is accepted as the
first motor vehicle accident involving personal injury in
history, the bicycle driver Evylyn Thomas' leg was broken
(3). The first fatal motor vehicle accident in world history
took place near the Crystal Palace in London in August
17, 1896. Forty-four-year-old Bridget Driscoll lost her
life after being struck by a car. It was stated that the speed
of the car (12.8 km/h (8 mph)) was more than two times
the legal limit [6.4 km/h (4 mph)]. The witnesses of the
accident expressed that the automobile was going at
tremendous speed. Nevertheless, at the inquest, the
coroner said, “This is a big misfortune and it must never
happen again” (4,5).

In the first road traffic accident recorded in Turkey in
1910, an automobile hit a gardener named Mustafa in
Besiktas (6,7). It was reported that the first fatal motor
vehicle accident in Turkey occurred on January 26, 1912.
According to rumors, that night at around 10 p.m., a
speedy car driven by Frederico Rasi, an officer in Italian
Embassy, came from Zincirlikuyu and hit a person named
Idris in front of Sisli Mosque in Istanbul. The driver fled
after this accident, but he was caught by the “warning
shot” fired by police officers. After the incident, Idris died
in Etfal Hospital and Rasi was arrested for accidental
murder. The following day, Rasi was freed because Idris'
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family accepted the compensation given by the Italian
Embassy. However, this event was talked about as a
scandal for months by Istanbul people (8).

Since then, in parallel with the increasing number of
road traffic accidents and human population, traffic
accidents with high morbidity and mortality rates are
today one of the most important problems worldwide. It is
estimated that 1.3 million people around the globe are
killed and 20-50 million people are injured in these
accidents each year (9). According to the statistics of the
Turkish National Police, 43,051 people were killed and
1,718,704 people were injured by traffic accidents in
Turkey between 2002 and 2011 (10). In the World Health
Organization (WHO) report it has been foreseen that
“unless immediate and effective action is taken, road
traffic injuries are predicted to become the fifth leading
cause of death in the world, resulting in an estimated 2.4
million deaths each year” (9,11).

Several factors are reportedly related with the
occurrence of traffic accidents as well as the rate of
economic damage, personal injuries and deaths inflicted
by these accidents. These factors are as follows:

(a) human-related factors, such as inexperience and
carelessness of drivers and the nonobservance of rules
both by drivers and pedestrians;

(b) the factors related with vehicles and their
equipment, such as the defects in vehicle manufacturing
and maintenance, and vehicle age;

(c) the factors related with weather conditions; and
finally,

(d) the factors related with traffic congestion and road
density (12-14).

The impact of traffic congestion and road density on
road traffic accidents has been scarcely studied in Turkey.
In this article, we aimed to evaluate the relationship
between road traffic accidents, population density, and the
number of motor vehicles in Turkey.

MATERIAL and METHOD
In this study, the data on the “number of inhabitants,”
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“number of road motor vehicles,” “number of road traffic

LRI

accidents,” “number of people died in road traffic
accidents,” and “number of people injured in road traffic
accidents” in the calendar year 2011 was accessed from
the web page of the Turkish Statistical Institute
(TURKSTAT) of the Republic of Turkey (11). The
number of motor vehicles, road traffic accidents, and
killed or injured people in road traffic accidents were

standardized for every one million population. Also, the



numbers of road traffic accidents and killed or injured
people in road traffic accidents were standardized for
every one million motor vehicles. Finally, the number of
killed or injured people in road traffic accidents was
standardized for every one thousand road traffic

Adli Tip Biilteni

accidents. In the classification, the system of Statistical
Regions (Level-1) which was determined by TURKSTAT
was used (Figure 1) (11).

The results were statistically evaluated by the Chi-
square test. A p level< 0.05 was considered statistically

significant.

CODES REGIONS CITIES

Istanbul Istanbul

Western Marmara Tekirdag, Edirne, Kirklareli, Balikesir, Canakkale

Izmir, Aydin Denizli, Mugla, Manisa, Afyonkarahisar, Kutahya, Usak
Eastern Marmara Bursa, Eskisehir, Bilecik, Kocaeli Sakarya, Duzce, Yalova
Western Anatolia Ankara, Konya, Karaman
Mediterranean Antalya, Isparta, Burdur, Adana, Icel, Hatay, Kahramanmaras, Osmaniye
Middle Anatolia Kirikkale, Aksaray, Nigde, Kirsehir, Nevsehir, Kayseri, Sivas, Yozgat
Western Black Sea Zonguldak, Karabuk, Bartin, Kastamonu, Cankiri, Sinop, Samsun, Tokat, Corum, Amasya
Eastern Black Sea Trabzon, Ordu, Giresun, Rize, Artvin, Gumushane
North Eastern Anatolia Erzurum, Erzincan, Bayburt, Agri, Kars, Igdir, Ardahan

Middle Eastern Anatolia

Malatya, Elazig, Bingol, Tunceli, Van, Mus, Bitlis, Hakkari

Gaziantep, Adiyaman, Kilis, Sanliurfa, Diyarbakir, Mardin, Batman, Sirnak, Siirt

Figure 1. The classification system for Statistical Regions (Level-1) determined by TURKSTAT.

RESULTS

In 2011, the total number of inhabitants was
74,724,269 and the number of motor vehicles was
16,089,528 in Turkey. A total of 3,835 people were killed
and 238,074 people were injured in total of 131,845 road
traffic accidents.

When the number of motor vehicles for every one

million population was evaluated, it was observed that the
number of motor vehicles was higher in the Aegean (TR3)
(289,619 per 1 million population), Western Anatolian
(TRS) (273,585 per 1 million population), Western
Marmara (TR2) (272,869 per 1 million population), and
Mediterranean (TR6) (264,161 per 1 million population)
regions (p<0.05) (Figure 2).
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Figure 2. The distribution of the number of motor vehicles to
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When the number of road traffic accidents for every
one million population was evaluated, it was observed
that the number of road traffic accidents was higher in
Aegean (TR3) (2,249 per 1 million population), Middle
Anatolian (TR7) (2,239 per 1 million population),

Mediterranean (TR6) (2,221 per 1 million population),
Western Anatolian (TR5) (2,196 per 1 million population)
and Western Marmara (TR2) (2,122 per 1 million
population) regions (p<0.05) (Figure 3).

1.764

1.188 1.135 ==#=Numberof road traffic
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~—— Medium of Turkey

Figure 3. The distribution of the number of road traffic accidents to statistical regions for every one million population.

When calculated for every one million population, the
majority of deaths in road traffic accidents occurred in the
Western Marmara (TR2) (84 per 1 million population)
and Western Black Sea (TR8) (83 per 1 million
population) regions. They were followed by the North-

Eastern Anatolian (TRA) (73 per 1 million population),
Middle Anatolian (TR7) (67 per 1 million population),
Eastern Black Sea (TR9) (66 per 1 million population)
and Aegean (TR3) (63 per 1 million population) regions
(p<0.05) (Figure 4).
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Figure 4. The distribution of the number of people died in road traffic accidents to statistical regions for every one

million population.
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When calculated for every one million population, the
majority of injured people in road traffic accidents were
from the Middle Anatolian (TR7) (4,636 per 1 million
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population), and Western Black Sea (TR8) (4,158 per 1
million population) regions (p<0.05) (Figure 5).
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Figure 5. The distribution of the number of people injured in road traffic accidents to statistical regions for every

one million populations.

When the number of road traffic accidents for every
one million motor vehicles was evaluated, it was observed
that the number of road traffic accidents was higher in the
North-Eastern Anatolian (TRA) (14,636 per 1 million
motor vehicles) and Middle-Eastern Anatolian (TRB)

(13,415 per 1 million motor vehicles) regions. They were
followed by the Eastern Black Sea (TR9) (11,869 per 1
million motor vehicles) and Middle Anatolian (TR7)
(11,042 per 1 million motor vehicles) regions (p<0.05)
(Figure 6).
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Figure 6. The distribution of the number of road traffic accidents to statistical regions for every one million motor

vehicles.
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When calculated for every one million motor vehicles,
the majority of deaths in road traffic accidents occurred in
the North-Eastern Anatolian (TRA) (700 per 1 million
motor vehicles), Middle-Eastern Anatolian (TRB) (587
per 1 million motor vehicles), Eastern Black Sea (TR9)
(466 per 1 million motor vehicles) and Western Black Sea

(TRS8) (391 per 1 million motor vehicles) regions. They
were followed by the South-Eastern Anatolian (TRC)
(351 per 1 million motor vehicles), Middle Anatolian
(TR7) (332 per 1 million motor vehicles) and Western
Marmara (TR2) (307 per 1 million motor vehicles)
regions (p<0.05) (Figure 7).
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Figure 7. The distribution of the number of people died in road traffic accidents to statistical regions for every one

million motor vehicles.

When calculated for every one million motor vehicles,
the majority of injured people in road traffic accidents
occurred in the North-Eastern Anatolian (TRA) (32,520
per 1 million motor vehicles) and Middle-Eastern
Anatolian (TRB) (29,995 per 1 million motor vehicles)
regions. They were followed by the Eastern Black Sea

(TRY) (23,285 per 1 million motor vehicles), Middle
Anatolian (TR7) (22,858 per 1 million motor vehicles),
Western Black Sea (TRS8) (19,546 per 1 million motor
vehicles) and South-Eastern Anatolian (TRC) (19,717 per
1 million motor vehicles) regions (p<0.05) (Figure 8).
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Figure 8. The distribution of the number of people injured road traffic accidents to statistical regions for every one

million motor vehicles.
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When calculated for every one thousand road traffic
accidents, the majority of deaths in road traffic accidents
occurred in the North-Eastern Anatolian (TRA) (48 per
one thousand road traffic accidents) region. It was
followed by the Middle-Eastern Anatolian (TRB) (44 per
one thousand road traffic accidents), Western Black Sea

Adli Tip Biilteni

(TRS) (45 per one thousand road traffic accidents),
Eastern Black Sea (TR9) (39 per thousand road traffic
accidents), Western Marmara (TR2) (39 per one thousand
road traffic accidents) and South-Eastern Anatolian
(TRC) (36 per one thousand road traffic accidents)
regions (p<0.05) (Figure 9).

6

29
- Number of persons diedin per

one thousand road traffic

accidents

—— Medium of Turkey

fa
A

£ Y
)
RS "

‘if’& g,

AN\ )

| R

Figure 9. The distribution of the number of people died in road traffic accidents to statistical regions for every one

thousand road traffic accidents.

When calculated for every one thousand road traffic
accidents, the majority of injured persons in road traffic
accidents were from in the Middle-Eastern Anatolian

(TRB) (2,236 per one thousand road traffic accidents) and
North-Eastern Anatolian (TRA) (2,222 per one thousand
road traffic accidents) regions (p<0.05) (Figure 10).
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Figure 10. The distribution of the number of person injured road traffic accidents to statistical regions for every one

thousand road traffic accidents.
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DISCUSSION and CONCLUSION

The distribution of the number of motor vehicles for
every one million population in Turkey (Figure 2) is
consistent with the data on the “distribution of annual
equivalised household disposable incomes by quintiles
ordered by equivalised household disposable income
(SR, Level 1)” of Turkey (11). Going from the east to the
west, the number of motor vehicles increases in parallel
with the increasing level of socio-cultural and socio-
economic development of the country. The distribution of
the number of road traffic accidents for every one million
population (Figure 3) is similar to the previous data.
These results are suggestive of a relationship between the
number of vehicles and the number of accidents.

On the other hand, the rise in the number of traffic
accidents per one million motor vehicles, especially in the
northern, north-eastern, eastern and central Anatolian
regions, (TR-A, TR-B, TR-9, TR-7) (Figure 6) shows that
the number of accidents is not only related to the number
of motor vehicles, but also possibly to different factors
such as geographic and climatic characteristics of the
region, road conditions, type of motor vehicles, and the
level of education of the drivers of that region.

When it comes to the injuries occurring in road traffic
accidents, evaluation of the data in Figure 5, Figure 8, and
Figurel0 revealed that the majority of the injuries in road
traffic accidents calculated for every one million
population occurred in the Middle Anatolian (TR7) and
Western Black Sea (TR8) regions regardless of the
distribution of the number of road traffic accidents for
every one million population and for every one million
motor vehicles. On the other hand, when calculated for
every one million motor vehicles and every one thousands
road traffic accidents, the majority of the injuries in road
traffic accidents occurred in the Middle Eastern Anatolian
(TRB) and North-Eastern Anatolian (TRA) regions.
These results suggest that the road traffic accidents in the
Middle Eastern Anatolian (TRB) and North-Eastern
Anatolian (TRA) regions are high risk regions for
injuries.

Evaluation of total deaths in traffic accidents using the
findings in Figure 4, Figure 7, and Figure 9 altogether
showed that the majority of deaths in road traffic accidents
calculated for every one million population occurred in
the Western Marmara (TR2) and Western Black Sea
(TR8) regions regardless of the distribution of the number
of road traffic accidents for every one million population
and for every one million motor vehicles. On the other
hand, the majority of the injuries in road traffic accidents
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calculated for every one million motor vehicles and every
one thousand road traffic accidents occurred in the North-
Eastern Anatolian (TRA), Middle Eastern Anatolian
(TRB), Eastern Black Sea (TR9), Western Black Sea
(TRS), and especially North-Eastern Anatolian (TRA)
regions. These results suggest that the road traffic
accidents in Western and Eastern Black Sea, North-
Eastern and Middle-Eastern Anatolian regions of Turkey
are high risk regions for deaths.

Concentration of road traffic accidents to the Northern
and Eastern parts of Turkey may be linked to many factors
such as the high prevalence of public road transport, use
of tractors for public transportation, difficulties in
accessing health care facilities, geographical and climatic
characteristics, lack of high-quality roads, low level of
education, lack of first aid knowledge, and non-
compliance with the rules in those areas.

In conclusion, although the present study reports a
relationship between the number of traffic accidents,
population density, and the number of motor vehicles;
these factors alone cannot be accepted as the causative
factors for traffic accidents since traffic accidents cannot
be attributed to a single cause (12,15-18). In the traffic
accidents, urban and rural society based projects for the
identification of risk factors and the preventive measures
are great importance (17,18). This study represents a
pioneer step forward in this field in Turkey.
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BITKIiSEL URUNLERIN VE GIDA DESTEK URUNLERININ
ICERIKLERININ ADLI VE HUKUKI BOYUTU

Herbal Products and Support Food Products Content

Description of Medicolegal Aspects

Zeynep TURKMEN', Serkan TURKDOGRU °, Selda MERCAN ', Miinevver

ACIKKOL'

Tiirkmen Z, Tiirkdogru S, Mercan S, A¢ikkol M. Bitkisel iiriinlerin ve gida destek iiriinlerinin iceriklerinin adli ve hukuki boyutu. Adli

Tip Biilteni 2014:19(1):38-48.

OZET

Giuintimiizde alternatif ya da destekleyici tedavi
yontemlerine ve bunlara bagli olarak bitkisel trtinlere
artan bir ilgi s6z konusudur. Bu triinler Gida, Tarim ve
Hayvancilik Bakanligi'ndan gida destek maddesi ruhsati
alinarak, “gida takviyesi” adi altinda piyasaya
stiriilmektedir. Bu tip lriinler ilag statiisiinde
olmadigindan ruhsatlandirilmasi1 ve piyasaya arzi
farklilik gosterebilmektedir. Bu triinlerle ilgili siklikla
gozlenen sorunlar arasinda kontaminasyon, katki
maddeleri, toksisite ve yanlis doz ve etiketlemeden
kaynakli tek tip tiretim problemleri sayilabilir.

Son zamanlarda s6z konusu tirtinlere ait zehirlenmeler
ve ilag etkilesimlerinin neden oldugu istenmeyen ve
beklenmeyen durumlar gézlemlenmektedir. Bu
gozlemler, alternatif ya da destekleyici iirtin adir altinda
piyasaya sunulan bitkisel trtnlerin tretimi,
ruhsatlandirilmasi, satist ve denetimi konusunda ciddi
diizenlemelere ve uygulamalara ihtiya¢ oldugunu
gostermektedir.

Calismamizin amaci, laboratuarimiza igerik analizi
icin yonlendirilen, ikisi bakanlik onayi olmaksizin
bitkisel irtin adi altinda satilmakta olan, digeri ise
bakanlik onayli sporcu destek iirtinii olmak tizere ti¢
olgudan elde edilen bulgularimizi sunmak ve ilgili
olgular1 Tirk Ceza Kanunun hiikiimlerine gore
degerlendirmektir.

Anahtar kelimeler: Bitkisel iiriinler, Sibutramine,
sporda kullanilan destek iirtinleri, Cinnarizine, GC-MS.

ABSTRACT

There is an increasing interest in herbal products as
alternative or supplementary methods of conventional
treatments recently. These products are marketed under
the licensed as food supplements by Ministry of Food,
Agriculture and Livestock and marketed under the name
of herbal therapuetics. Since they are not in the drug
product status, licensing procedures and marketing can be
varied. The most common problems observed in these
products are as the risk of contamination, additives,
toxicity and standardization of dose and accuracy of
labeling.

Direct intoxications related with these products as
well as adverse effects due to drug interactions are
observed recently. Under these circumstances it was
shown that there is a need about serious regulations and
practice on manufacturing, licensing, sale and
supervision of the herbal products offered to the market
under the name of alternative or supplementary products.

The purpose of this study was to present our findings
obtained from three cases consist of two unlicensed
herbal products and one licensed sport supplement, which
were admitted to our laboratory for content analysis and to
evaluate the provisions of the Turkish Criminal Code
according to related cases.

Keywords: Herbal products, Sibutramine, Dietary
Supplements in Sport, Cinnarizine, GC-MS.
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GIRIS ve AMAC

Giintimiizde alternatif ya da destekleyici tedavi
yontemlerine ve bunlarla birlikte bitkisel ve gida
takviyesi niteligindeki tirtinlere artan bir ilgi soz
konusudur. Regeteli ilaglarin aksine, bitkisel ilaglarin ve
gida desteklerinin dogal kokenli olduklari diisiincesiyle,
genellikle giivenli, zararsiz olduklar1 ve yan etkileri
olmadigi fikri kabul gérmektedir.

Bu tiir driinlerin yarar sagladigi belirtilen
endikasyonlarin genellikle zayiflatici, kas gelistirici,
cinsel giicti arttirici, kanser tedavisi vb. olmasi ve
kullanicilarin es zamanli baska ilaglari da kullanmasi
nedeniyle tehlikenin boyutu daha da artmaktadir. Ayrica
ozellikle istismara agik olan kanser gibi hastaliklarda,
6zel “mistik” formiillerle hastalara umut olarak
sunulmaya calisilan triinler ¢ok biiyiik sorunlara yol
acmaktadir. Maddenin kendisi ile ilgili doz, uygulama
sekli, farmakolojik etkisi, farmakokinetik 6zellikler vb.
faktorlerin yani sira, kullanan bireye 6zgi yas, cinsiyet,
genetik 6zellikler, hastaliklar vb. faktorler de s6z konusu
maddenin viicutta meydana getirdigi degisiklikler de
etkilidir (1). Farmasotik bir preperat i¢in s6z konusu olan
kontaminasyon, katki maddeleri, toksisite ve etkin doz
hatalar1 veya yanlis etiketleme gibi tim sorunlar bu
riinler i¢in de giindeme gelmektedir.

Ozellikle iilkemiz énemli iklim 6zelliklerini bir arada
tagimast bakimindan olduk¢a genis bitkisel tir
cesitliligine sahiptir. Bu nedenle Gida, Tarim ve
Hayvancilik Bakanligi'ndan “nutrositik”, “destekleyici
gida”, “gida takviyesi” adi altinda ruhsati alinarak
piyasaya siiriilmiis ¢ok sayida {irtin bulunmaktadir ve
piyasaya arzlar1 farklilik gosterebilmektedir. Bu tirtinler
farkli tirevlerde ¢ok sayida kimyasal madde
icerebilecekleri i¢in; yan etkilere ve hatta kalici
hastaliklara neden olabilecekleri asikardir. Ayrica bazi
iirtinler herhangi bir yasal izne tabi olmaksizin, igerigi ve
igerdigi madde miktarlar1 hi¢bir merci tarafindan
onaylanmamis tirtinler olup, tamamen ruhsatsiz-kagak
karisimlar seklinde satilmaktadir.

Ayni sekilde sporcu gida destek tirtinleri adi altinda
satilan triinler, Gida Tarim ve Hayvancilik Bakanligi
kontroliinde olmakla birlikte bu iriinler arasinda da kagak
ve kontrolsiiz tirtinlere rastlanmaktadir. Zayiflamak veya
formda kalmak amaciyla spor salonlarna artan ilgi
neticesinde bir¢ok kisi, kisa zamanda sonuca ulagsmak
icin diyet destek triinleri adi altinda pek cok iiriin
kullanmaktadir. S6z konusu iiriinler, internet {izerinden
kolaylikla temin edilebildigi gibi, marketlerde de
satilmaktadir. Ayrica spor salonlarinda el altindan tavsiye
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edilen “kas gli¢lendirici” olarak lanse edilen bazi tiriinlere
de rastlanmaktadir. Bu tiriinlerin etiketsiz, markasiz ve
icerik bilgisinden yoksun olmasi, tehlikenin boyutunu
daha da arttirmaktadir.

S6z konusu {riinlere ait ilag etkilesimlerinin neden
oldugu yan etkilere bagli olarak, zehirlenme ve hatta
oliimle sonuglanan olgulara rastlanmaktadir. Ornegin,
Eroglu ve ark. tarafindan bildirilen bir olguda 24 yasinda
bir erkekte sibutramine kullanimina bagli oldugu
diistiniilen miyokart enfarktiis 6ykusii rapor edilmistir
(2). Bir baska vaka bildiriminde ise LiDa isimli ilacin
kullanimina bagli olarak gelisen sikayetler nedeni ile
hastaneye bagvuran hastanin idrarinda ve kullandig:
tablette sibutramine etken maddesine rastlandigi
bildirilmigtir (3).

Bu tir bitkisel oldugu iddia edilen ilaglarda; so6z
konusu bitkinin ilgili boliimlerinin oziitlenmesi veya
bitkinin direkt o boliimlerinin kurutulup toz hale
getirilmesi ile elde edilen karisimin yani sira disaridan
ilave edilmis etken maddelere de rastlanmaktadir. Bu
duruma benzer bir iiriin ile dokuz 6lim olgusunun
postmortem oOrneklerinin incelendigi bir ¢alismada,
“Krypton Bitkisel Karisim1” adi altinda internetten satilan
irtinde, Kratom bitkisinin (Mitragyna speciosa)
yapraklarinin icerdigi maddelerin yani sira opioid
analjezik bir madde olan tramadoliin daha aktif metaboliti
olan O-desmetyltramadol'e rastlandig1 bildirilmektedir
(4). Ayrica diinyada rastlanilan ¢ok sayida farkli bitkisel
zayiflama ilaglarinin N-nitrosofenfluramine igerdigi ve
bu maddenin karaciger yetmezligine neden oldugu,
bunun neticesinde 6limle sonug¢lanan durumlarin
meydana geldigi de bilinmektedir (5). Bu durum, Saglik
Bakanlig1 ile Gida Tarim ve Hayvancilik Bakanlig:
arasindaki ortak denetim alani tizerindeki mevzuat
farkliliklari firsat bilinerek suiistimal edilmektedir.

Bu ¢alismanin amaci, “bitkisel {iriin”, “bitkisel
destekleyici triin”, “dogal saglik triinleri”, “dogal

LRI

organik tirtinler”,
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alternatif tedavi tiriinii”, “nutrosotik
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tirtinler”,
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gida takviyesi”, “sporcu destek triinii” vb.
herhangi bir isim altinda; belli bir prospektiisii, markas,
onayi, dozaji, standart {iretim prosediirii olmaksizin
retilen veya belli bir prospektiisii, markasi, onay1, dozajt,
standart tretim prosediirii olmakla birlikte, igeriginde
belirtilen maddeler disinda etken maddeler iceren, cogu
zaman bilingsiz kullanicilar tarafindan tiiketilen bu tip
rtinleri, igerigi bakimindan incelemek suretiyle konuyla

ilgili hukuki degerlendirmelere katki saglamaktir.



Destekleyici Uriiniin Hukuki Statiisii

Diinya Saglik Orgiitii (World Health
Organization/WHO) tarafindan yapilan ilag
tanimlamasinda; “fizyolojik sistemleri ve patolojik
(hastalik yapici) durumlari, kullananin yararina
degistirmek veya incelemek amaci ile kullanilan tirtiin”
seklinde belirtilmektedir (5).

Saglik Bakanligi goézetiminde ruhsatlandirilan
maddeler ve/veya madde karisimlari ilag olarak
degerlendirilir. Bu maddeler ila¢ firmalar1 tarafindan
iretilir ve genellikle patentlidir.

Mevzuata gore ilag, hastaliklardan korunma, teshis,
tedavi veya viicudun herhangi bir fonksiyonunu
degistirmek tizere kullanilacak sentetik, bitkisel veya
biyolojik kaynakli etken madde, terkip ve/veya
farmaso6tik mistahzarlar seklinde tanimlanabilir (7).
Dolayisiyla ilaglar, hayvansal, bitkisel, mineral kaynakli,
dogal ya da sentetik, ham ya da islenmis, dermokozmetik
ya da fitoterapotik olabilir. Bu dogrultuda bitkisel ilaglar
da s6z konusu nitelikleri haiz olmalar1 kaydiyla ilag
kavrami kapsaminda degerlendirilmektedir (8).

5237 sayili Tirk Ceza Kanunu'nun 187. maddesinde
“kisilerin hayatini ve sagligini tehlikeye sokacak bigimde
ilag yapma ve satma” sucu tanimlanmaktadir. Bu
maddeye gore bir ilacin sugun konusunu teskil edebilmesi
icin, insanlarin hayatii ve saglhigini tehlikeye sokacak
nitelikte olmas1 yani insan kullanimi i¢in tiretilmis olmasi
gerekmektedir (9). Sug, tehlike su¢u mahiyetinde
tanimlandigindan, iiretilen ilacin kisilerin hayatini
tehlikeye sokmasi veya sagligini bozmasi degil,
bozabilecek mahiyette oldugunun tespiti sugun
gerceklesmesi i¢in yeterlidir.

Yine 1262 sayili Kanunun 19 uncu maddesinin birinci
fikrasina gore; “Ruhsatsiz olarak miistahzar imal edenler
veya bu sekilde imal edilen miistahzarlari bilerek satan,
satisa arz eden veya sattiranlar, bir yildan bes yila kadar
hapis cezasi ile cezalandirilir. Bu miistahzarlarin
kendilerine atfedilen tedavi vasiflarini haiz olmadigi veya
bu vasiflar azaltacak veya kaybedecek sekilde veya saf
olmayan maddelerden imal edildigi anlasildig: takdirde
ceza licte bir oraninda artirtlir. Mistahzar olmamakla
beraber hastaliklari teshis ve tedavi ettigi beyani ile
herhangi bir trtniin satisini, pazarlamasini veya
reklamini yapanlar bir yildan bes yila kadar hapis cezasi
ile cezalandirilir. Ayn1 kanunda, ayrica bunlarin tanitim
veya satislarinin internet veya baskaca herhangi bir
elektronik ortam tizerinden yapilmasi hélinde 18 inci
maddenin tiglincii fikrasi uygulanir” denilmektedir.

Bu kapsamda herhangi bir ruhsat olmaksizin tiretilen
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triinleri treten, piyasaya siiren ve satanlarin da
18 Ocak 2014
tarihli yayimlanan Resmi Gazeteye gore; 1262 sayili

cezalandirilmas: gerekecektir. Ayrica,

Kanunun 18 ve 19 uncu maddeleri yeniden diizenlenmis
ve teshis veya tedavi ettigini iddia eden tirtinleri satanlara
hapis cezasi1 verilmesi karar1 ve bazi agirlastirici
degisiklikler ytirtirluge sokulmustur.

Turk Eczacilar1 Birliginin yaptig1 beyana gore
Tiirkiye'de bitkisel tiriinler konusunda yapilmakta olan
cesitli uygulamalar glincel hali ile soyledir (10);

1. Bitkisel triinler de kanunlarimiza gore ilag
kapsaminda degerlendirilmekte, dogal/bitkisel
kaynakli maddeler; “ila¢ ve Tibbi Cihaz Kurumu”
nun ilgili birimleri tarafindan “yeni ila¢” bagvurusu
olarak ele alinmakta ve beseri tibbi Uriinler
kapsaminda islem gérmektedir.

2. Endikasyonu olan bitkisel iirtinler geleneksel
kullanilisa sahip ise bagvuru dosyast ilgili komisyon
tarafindan incelenmektedir. Bu islemde 14/5/1928
tarihli ve 1262 sayili Ispengiyari ve Tibbi
Miistahzarlar Kanunu'na, 7/5/1987 tarihli ve 3359
sayili Saglik Hizmetleri Temel Kanunu'nun 3 {incti
maddesinin birinci fikrasinin (k) bendi ile
13/12/1983 tarihli ve 181 sayili Saglik Bakanligi'nin
Teskilat ve Gorevleri Hakkinda Kanun Hitkmiinde
Kararname'nin 43 tincti maddesine dayanilarak ve
Avrupa Birligi'nin 2001/83/EC sayil1 beseri tibbi
iirtinler hakkindaki direktifine ve 2004/24/EC sayili
diizenlemesine paralel olarak hazirlanmis olan,
06.10.2010 tarih ve 27721 say1l1 Geleneksel Bitkisel
Tibbi Uriinler Y 6netmeligi esas alinmaktadir.

3. Endikasyonu olmayan, sadece saglikli yasami
giiclendirici olarak kullanilacak olan tiriinler "gida
takviyeleri”olarak degerlendirilmektedir. Gida
Tarim ve Hayvancilik Bakanligi'na yapilan
basvurular Turk Gida Kodeksi Takviye Edici
Gidalar Tebligi cercevesinde incelenir. Ilaveten
Avrupa Birligi'nde gida takviyesi olarak kullanilan
tirtinler bu ¢ergevede islem goriir.

Zayiflatict etkisi nedeniyle piyasada bulunan bazi
bitkisel preparatlar iginde sinefrin, fenolftalein ve
antrakinon tiirevi maddelerin tespit edildigi, benzer
driinlerin Saglik Bakanligi tarafindan toplatilarak
yasaklandigi Coskun ve Goker tarafindan bildirilmistir
(11).

Gida Tarim ve Hayvancilik Bakanlig: tibbi bitkisel
irtinlerin tilkemizde gtivenli kullanimimi saglamak igin
tiniversitedeki uzmanlarla birlikte bir bitki danisma
kurulu olusturmustur. Bitki danisma kurulu hem Avrupa



Birligi tilkelerinde hem de diger iilkelerde yayinlanan
bitki listelerini kontrol ederek iilkemiz i¢in pozitif ve
negatif bitki listelerini hazirlamistir. Ithalati yapilacak
bitkisel tirtinlerden, Avrupa Birligi iilkelerinde gida
takviyesi olarak satildig1 veya kullanildigia dair resmi
bir sertifika ile gida olarak kullanildigina yonelik bilimsel
yayin istenmektedir. Ayrica bitkisel kaynakli tirtinlerde
istenmeyen yabanci bir maddenin bulunmamasi
gerekmektedir. Bu amagla Ankara'da Gazi Universitesi
Eczacilik Fakiiltesi Laboratuari'nin referans laboratuar
oldugu bildirilmis ve rutin analizlerin Ankara
Universitesi Eczacilik Fakiiltesi Merkezi Arastirma
Laboratuari'nda yapilmasi zorunlu hale getirilmistir. Yeni
yapilanmaya bagli olarak gidalarda ve gida
takviyelerinde risk degerlendirilmesine yonelik
komisyonlar kurulmaya baslanmistir. Bugiin bakanlik¢a
kaynagi belli olmayan ve sagliksiz kosullarda iiretilen
bitkisel tiriinlere izin verilmemekte ve hatali bilgilerle
pazarlanan trinlerin toplatilmakta oldugu
bildirilmektedir (11).

GEREC ve YONTEM

Caligmamizda iki adet etiketsiz, ruhsatsiz bitkisel
oldugu bildirilen iriin ile bir adet Gida, Tarim ve
Hayvancilik Bakanlig1 tarafindan onayli gida takviyesi
ele alinmigtir. Uriinler, enstitiimiize yapilan bireysel
bagvurular yolu ile temin edilmistir. Bu ¢aligmaya konu
olan ftriinler igerikleri bakimindan farkli olmalar
sebebiyle farkli kosullarda analiz edilmistir. Tim
calismalar Gaz Kromatografisi Kiitle Spektrometresi
(GC-MYS) ile gergeklestirilmis olup ornek hazirlama

analiz parametrelerine ait detaylar, 6rneklerin fiziksel
durumlari ve ambalaj formlari Tablo 1'de sunulmustur.

BULGULAR

Uriinlerin Degerlendirilmesi

Uriin 1: “Zayiflatic1 Bitkisel Uriin “Deniz Yosunu”

Aktarda “Zayiflatic1 Bitkisel Uriin - Deniz Yosunu
Hap1” olarak etiketsiz ve isimsiz bir sekilde satildig ifade
edilen, sari-yesil renkli triin (Sekil 1) kimyasal igerigi
bakimidan Gaz Kromatografisi-Kiitle Spektrometresi
(GC-MY) ile incelenmistir. Yapilan ¢alisma neticesinde
driiniin iceriginde “sibutramine” etken maddesine
rastlanmistir (Sekil 2). Gelistirilen yontemde bilesige ait
alikonma zamani ve igerigindeki yiizde degeri Tablo 2'de
verilmistir.

Sekil 1. “Zayiflatict Bitkisel Uriin - Deniz Yosunu Hapt”
olarak etiketsiz ve isimsiz bir sekilde satilan,
sari-yesil renkli kapsiillerin goriiniimii.
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Sekil 2. Kapsiil iceriginde GC-MS ile belirlenen sibutramine etken maddesine ait kromatogram.
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Tablo 1. Ornek hazirlama ve analiz parametreleri.

Analiz éncesi
Olgu Olgunun Ornegin fiziksel sekli ornek Cihaz Kosullart
No Konusu ve ambalaji hazirlama ¥
islemi
=<5 (5
Zayiflaticl Sari-yesil renkli, Kapsiil igcerigini 1 O‘:C?dcll (ifed2k*?3)° C
1 deniz yosunu | etiketsiz, plastik poset metanolde 1 Oilk bekle;’ne '
hap1 icinde isimsiz kapsiil cozme Toplam Siire 31,05
Koyu yesil renkli, T:a.}:tli?'telrte(quzslsie 80°C (1 dk)
partikiillii, piiriizli ;m ckitlome 15°C/dk ile 200°C
Kas gelistirici fizeye sahip, amber § (15 dk)
2 g yuzeye P (Sulu metanolde A
bitkisel tablet rengi cam sisede, coziinme ve 10°C/dk ile 300°C
etiketsiz ve 1simsiz "CHCL ile 8 dk bekleme
tablet T Toplam Siire 42,00
cekitleme)
Toz maddeyi
Beyaz toz halde, VL S1VT
Fiziksel enerji, kilogramlik eki tlem-e (Sulu 110°C (1 dk)
3 gii¢ ve ambalajda, Gida ¢ e ‘[auol(ie 15°C/dk ile 250°C
dayamklilik Tarun ve Hayvancilik coziinme ve 12 dk bekleme
arttirict Bakanlig tarafindan " CHCL ile Toplam Siire 22,33
onayli, etiketli {irtin o
¢cekitleme)

Sibutramine, obezite tedavisinde kullanilan bir
serotonin-norepinefrin geri alim inhibitoridir ve digiik
kalorili diyetin etkilerini arttirmada kullanilmaktadir.
Etkileri; istah azalmasi, tokluk hissi ve metabolik hizi
arttirarak kilo kaybina yol agmak seklinde islemektedir
(12). En sik gozlenen yan etkileri, kan basincinda ve
nabizda artis, goglis ve bas agrisi, uykusuzluk, agiz
kurulugu ve anksiyete gibi, kardiyovaskiiler sistem ve
merkezi sinir sistemi tizerine olan etkileridir (13). Toksik
etkileri ise; karaciger harabiyeti, beyin fonksiyonlarinda
bozulma, unutkanlik, psikolojik bozukluklar, intihar
egilimi, beyin kanamasi, felg, kalp ritminde bozulma, ani
kalp durmasi sonucu 6liimdiir. Profesyonel sporcularin
sibutramine kullanimi 2006 yil1 Ocak ayindan itibaren
diinyada ve 2011 yili Subat ayi itibari ile de iilkemizde
yasaklanmustir. Saglik Bakanhgi flag ve Eczacilik Genel
Miidiirliigii, 16.02.2011 tarihinde Sibutramine Igeren
Bitkisel Uriinlerin, ruhsatnamelerinin iptal edilip eczane,
ecza deposu, hastane seviyesinde piyasadan toplatilarak,
satisinin durduruldugunu kamuoyuna duyurmustur. Bu
madde, diger cyclazodone, fenbutrazate, meclofenoxate,
norfenefrine, octopamine, oxilofrine, ve pentetrazol v.b.
ile birlikte S6 (uyaricilar) sinifinda yer almaktadir (14).

22 Aralik 2008 yilinda bilinmeyen miktarda, yasakli
sibutramine maddesini igeren ve kilo vermek i¢in diyet
destekleyici tirtin olarak piyasada satilan 27 farkli tirtin ile
ilgili, FDA bir uyart yaymlamistir (15). Mart 2009'da
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Miiller ve ark. tarafindan, yasal olarak tescil edilmis etkin
dozun yaklasik iki kat1 sibutramine i¢eren ve Avrupa'da
Cin tretimi bitkisel destek tirtinleri olarak satilan {irtiniin
kullanilmas1 sonucu olusan bir zehirlenme tablosu
bildirilmistir (16).

Bunlara ek olarak, masum kisilerin kagak bitkisel
destek trtinleri ile iliskili risklerinin sergilendigi 34 tiriin
de FDA tarafindan geri ¢ekilmis ve toplatilmasindaki
endisenin, bu tiriinleri kullananlardaki klinik bulgular ile
bagdasmayan katki maddeleri olmasi1 ile
iliskilendirilmistir (17).

Ocak 2010 tarihinden itibaren, FDA tarafindan
kardiyovaskiiler hastaliklar ve fel¢ gibi risklerinden
dolayr pek cok iilkede sibutramine geri g¢ekilmistir.
Ayrica, Ocak 2010'da kilo vermek i¢in internet
araciligiyla satilan bir iriiniin sahte oldugu ve etiketinde
belirtildigi sekilde orlistat yerine sibutramine bulundugu
ve etken madde miktarinin da tavsiye edildigi belirtilen
yasal miktara gore iki kat fazla ¢iktig1 bildirilmistir (18).

Ulkemizde ve diinyada Sibutramine ile ilgili pek cok
adli olgu oldugu bilinmektedir (2,3). Bu sebeple
sibutramine'nin, gerek ele gecen iirlinlerden; gerckse
antemortem veya postmortem biyolojik orneklerden
belirlenmesine yonelik pek ¢ok yontem gelistirilmistir
(19-24). Bu yontemler, klinik, toksikoloji ve dopingle
miicadele alanina hizmet etmektedir.



Uriin 2. “Ruhsatsiz Sporcu Destek Uriinii”

Spor salonlarinda enerji verdigi, kas gelistirdigi,
yogun antrenmanlarda gii¢ sagladig: iddiasi ile etiketsiz
ve isimsiz sekilde, amber rengi cam sisede bireysel
pazarlama yontemi ile satildig1 ifade edilen, koyu yesil
renkli partikiillerden olusan, piriizli ytzeye sahip
homojen sayilabilecek tabletler (Sekil 3) kimyasal igerigi
bakimindan GC-MS ile analiz edilmistir. Yapilan ¢aligma
neticesinde igeriginde saptanan bilesenler, ylizde
degerleri ve yontemdeki alitkonma zamanlar1 Tablo 2'de
belirtilmistir.

Sekil 3. “Ruhsatsiz Sporcu Destek Uriinii” bulunan
etiketsiz ve onaysiz amber renkli cam sisenin
(solda) ve i¢indeki tabletlerin (sagda)
goriiniimii.

Tablo 2. Tablet iceriginde belirlenen bilesiklerin isimleri, alikonma zamanlar ve icerik yiizdeleri.

Uriin Bilesik Alkonma MS iyonlan Tablet icerisindeki
No ’ zamanl miktar (%)

1 Sibutramine 17.79 280, 153, 139, 125 77.73
Beta Tumeron 9.42 218,119, 83 10.04

Alfa Tumeron 9.74 218,120, 83 4.07

Alfa Atlanton 10.44 218, 163, 135, 83 2.34

2 Palmitik asit 1292 256,213, 185,73 7.41
Piperine 33.51 285,201, 173,115 14.26

Pulegone 33.97 152,137, 81, 67 2.30

Beta sitesterol 37.39 411, 381, 303, 213 2.59

3 Cinnarizine 19.19 368,277,201, 167 98.0

Uriiniin igeriginde belirlenen maddelerden (Sekil 4)
alfa, beta-tumeron, alfa atlanton, zerdecal bitkisinin ana
etken maddeleridir Icerikteki palmitik asit, bitki ve
hayvanlarda bulunan doymus yag asididir ve Diinya
Saglik Orgiitii verilerine gore kardiyovaskiiler
hastaliklarin riskini arttirir. Karabibere acilik veren bir
alkaloid olan Piperin ise; ila¢g ve ksenobiyotik
metabolizasyonunda gorev alan CYP3A4 ve P-
glikoprotein gibi enzimleri inhibe eden bir maddedir. ilag
metabolize eden enzimlerin, 6zellikle Sitokrom P450
enzim ailesinin, ila¢ etken maddeleri tarafindan inhibe
edilmesi durumunda, sz konusu enzimin aktivitesinde
degisiklik meydana gelmekte ve inhibe olan enzimin
metabolize edemedigi maddenin kandaki miktar
yiukselerek olime kadar varabilen neticeler
dogurabilmektedir (25). Icerikteki Pulegon ise asir1
tiketilmesi durumunda disi ratlarda idrar kesesi
timorlerine ve erkek farelerde karaciger malignitesine
neden oldugu bilinen bir organik bilesiktir (26). Beta-
sitosterol, kimyasal yapist kolesterole benzeyen
fitosterollerdendir ve bitki ekstraktlarinda sik rastlanan
bir maddedir (27). Tiim bu maddelerin konsantrasyonlari

degerlendirildiginde, gerek birbirleri ile gerekse
tiketicinin kullandig1 diger ilag etken maddeleri ile
etkilesimleri diistiniildigiinde olusabilecek toksik
reaksiyon olasilig1 artmaktadir.

Uriin 3. “Ruhsath Sporcu Destek Uriinii”

Gida, Tarim ve Hayvancilik Bakanligi'nca onayli ithal
edilen bu tiriinde, sporcular i¢in enerji ve gii¢ arttirici ve
dayaniklilik verici etkileri nedeniyle kullanilmaktadir. Bu
tirtiin de kimyasal icerigi bakimindan GC-MS ile analiz
edilmistir. Bu triin, kullanicilar tarafindan 6zellikle
“patlayic1” etki yaratan, asir1 gii¢ ve enerji veren bir tiriin
olarak ifade edilmektedir. Ambalaj1 tizerindeki etikette
icerigi belirtilmekle birlikte; yapilan analiz neticesinde
etikette yer almayan ve icerigindeki maddelere oranla
oldukea yiiksek miktarda “Cinnarizine” etken maddesi
saptanmistir. Cinnarizine etken maddesinin alikonma
zamani ve ylizdesi Tablo 2'de, kromatogramu ise Sekil 5'te
gosterilmigtir.
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Sekil 5. “Ruhsatli sporcu destek iiriinii " iceriginde bulunan Cinnarizine etken maddesine ait GC-MS kromatograma.

Cinnarizin etken maddesi farmaso6tik olarak
kullanilan, Sutegerone® ticari isme sahip bir ilacin etken
maddesidir, tamamen metabolize edilir ve metabolitlerin
ticte biri idrarla, tigte ikisi digki ile atilir (28). Piperazin
tirevi bir madde olup antihistaminik ve kalsiyum kanal
blokeri olarak kullanilmaktadir. Siklikla ara¢ tutmasi
veya deniz yolculuklarinda hareketten kaynakli mide
bulantis1 i¢in regete edilmektedir (29). Cinnarizine
aliminda oldukg¢a siddetli yan etkiler yasandigi
belirtilmektedir. Olas1 yan etkiler, uyku hali, terleme, ag1z
kurulugu, bas agrisi, cilt problemleri, uyusukluk,
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gastrointestinal irritasyon, asir1 duyarlilik tepkileri yam
sira hareket sorunlari/kas sertligi ve tremordur.
Cinnarizine sersemlige ve goérme bulanikligina neden
oldugundan, kullanicilarin is veya trafik kazalarmdan
korunmalar1 6nemlidir (29). Cinnarizine'in dopamin D2
reseptorleri tizerinde antagonistik etkisi, depresyon,
titreme, kas sertligi, tardif diskinezi ve akatizi
semptomlarinin goriildiigi, ilag ile uyarilan Parkinson
hastalig1 olarak tanimlanan tabloyu olusturan
Parkinson'un ikinci 6nde gelen nedenlerindendir (30).
Pediatrik ve eriskin bir¢ok olguda asirt doz cinnarizine



alimina bagli asirt uyku hali, koma, kusma, hipotoni,
sersemlik, ve konviilziyon gibi belirtiler bildirilmektedir
30).

Orneklerle ilgili Hukuki Degerlendirme

Bu tiir ilaglar, kisilerin hayatini ve sagligini tehlikeye
sokacak bigimde tireten veya satan kisilerin, 5237 sayili
Tirk Ceza Kanununun 187. maddesinde diizenlenen
“kisilerin hayatini ve sagligini tehlikeye sokacak bicimde
ilag yapma ve satma” sugundan cezai sorumlulugu
dogabilecek, bununla birlikte bu tirtinlere ruhsat veren
ilgili bakanligin imzaya yetkili gorevlilerinin de ruhsat
konusunda analiz ve degerlendirme ile ilgili eksikligi
olmas1 halinde yine Turk Ceza Kanunu'nun 257.
Maddesinde diizenlenen “goérevi kotiiye kullanma
sugundan ilgili gorevlilerin cezai sorumlulugu ortaya
cikabilecektir.

Ruhsatsiz olarak miistahzar imal edenler veya bu
sekilde imal edilen miistahzarlar1 bilerek satan, satisa arz
eden veya sattiranlarin ise, 1262 sayili Kanun'un 19 uncu
maddesinin birinci fikrasi kapsaminda cezai sorumlulugu
dogacaktir.

Ayrica ilaglar nedeniyle kullanicilarin sagliginin veya
algilama yeteneginin bozuldugu durumlarda, iireticisinin,
iretimine izin veren yetkililerin veya ruhsat
verilmemesine ragmen bu Uriinii satan kisilerin, “taksirle
veya kasten yaralama” su¢cundan; kullanicilarin 6liimii ile
sonuglanan olgularda ise iireticisinin, iiretimine izin
veren yetkililerin veya ruhsat verilmemesine ragmen bu
irtinii satan kisilerin “taksirle 6liime sebebiyet vermeden,
ihmal suretiyle icrai sekilde 6lime sebebiyet verme” ye
kadar uzanabilecek genis bir yelpazede ceza sorumlulugu
dogabilecektir.

TARTISMAve SONUC

Biiytik boliimii bitkisel preparat, bitkisel tibbi iirtin,
takviye edici gidalar adi altinda aktarlarda,
baharatgilarda, bitkisel iiriin satan satig yerlerinde veya
internetteki satis sitelerinde halka sunulmakta olan
tirtinlerin ¢ok az bir boliimil, eczaneler araciligi ile halka
ulastirilmaktadir. Satilan bitkilerin tiir farki, yetisme
kosullari, tiretim yoéntemi, bulundugu c¢evresel faktorler,
saklama kosullari, bitkilerin dogru olup olmadigi,
trtinlerin kalitesi, i¢erik giivenligi ve satis1 ger¢eklestiren
kisilerin bilgisi veya bilgisizligi gibi faktorler toplum
sagligi agisindan biiyiik tehlike olusturmaktadir (32).

Ulkemizde bu iiriinlerle ilgili birgok yonetmelik
diizenlenmis ve uygulamaya konulmustur.

e 6 Ekim 2010 tarih, 27721 sayili Resmi Gazetede

yayinlanan; insan sagligini koruyucu, tedavi edici
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etkileri olan ve geleneksel kullanima sahip tibbi
bitkilerden hazirlanan bitkisel tibbi {irtinlerin ve
bitkisel preparatlarin ruhsatlarint vermek,
etkililik, giivenlilik ve kalitesi ile ilgili uyulmasi
gereken usul ve esaslarinin belirlendigi
"Geleneksel Bitkisel Tibbi Uriinler Y énetmeligi";

e 15 Agustos 1986 tarih; 19196 sayili Resmi
Gazetede yayinlanan; "Farmasotik Ve Tibbi
Miistahzar, Madde, Malzeme, Terkipler ile
Bitkisel Preparatlarin Geri Cekilmesi Ve
Toplatilmasi" ile ilgili yonetmelik;

e (2/05/2013 tarih ve 28635 say1ilt Resmi Gazetede
yayimlanan “Takviye Edici Gidalarin Ithalati,
Uretimi, Islenmesi ve Piyasaya Arzina Iliskin
Y onetmelik”

Avrupa Birliginin 2001/83/EC sayili beseri tibbi
drtinler hakkindaki direktifi ve 2004/24/EC sayil
diizenlemesi bu fiirtinlerin kontroliinde esas
olusturmaktadir. Ancak, piyasada gida takviyeleri adi
altinda satilmakta olan bitkisel tirtinler i¢in Gida Tarim ve
Hayvancilik Bakanlig1 tarafindan izin alinmaktadir.

Diger taraftan etiketinde yazili olandan farkli etken
maddeleri iceren, ya da etikette yazili etken maddeyi
bildirilenden farkli dozlarda iceren ya da bu etken
maddeyi iceriginde barindirmayan veya etiketi sahte
olarak hazirlanmis triinler ise sahte ila¢ yonetmelik
tanimina girmektedir (33,34). Yine bu tiir sahte tirtinlerde
hicbir tedavi edici 6zelligi olmamakla birlikte ilacg
icerigini artirmakta kullanilan talas, misir unu, kahve ve
su benzeri maddeler, mevcut hastaliklar1 tedavi
etmedikleri ya da hastaligin gelisimini durdurmadiklar
veya saglikl bireyleri hastaliklardan korumadiklari i¢in,
insan hayati ve saglig1 i¢in tehlike arz etmektedirler (35).
Bu tiir trtinlerin ve trtinleri pazarlayanlarin da TCK
m.187 kapsaminda degerlendirilmesi gerekecektir.

Halk saglig1 agisindan ileride daha biiyiik sorunlarla
karsilasilmamasi adina, gida takviyesi veya bitkisel
tedavi triinii ad1 altinda saglik beyanlari kullanilarak
piyasaya siiriilen, yazili ve gorsel basinda tanitimi ve
pazarlamasi yapilan {riinlerin satis1 ile ilgili gerekli
diizenlemeler yaninda bu tir tGrinlerin
ruhsatlandirilmasindan 6nce toksikolojik incelemeleri
yapilmali ve kullanict profilinin belirlenerek, doktor ve
eczact kontroliinde kullanimi saglanmalidir. Bu
eksiklikler giderilmedigi siirece sebebi kolay kolay
anlasilamayacak ve 6liime kadar gidebilecek ciddi saglik
sorunlari ile gerek lilkemizde gerekse iilke disina ihrag
edilen triinler ile bagka tilkelerde bir¢ok kisinin sagligi
ciddi tehlike altinda olacaktir.



Gida Tarim ve Hayvancilik Bakanligi'ndan onayli
tirtinlerin de, oncelikle iceriginin ileri analitik tekniklerle
belirlenmesi ve bu tirtinlerin ambalajlar1 tizerindeki etiket
bilgisi ile analiz sonuglarinin uyumlulugunun kontrol
edilmesi gerektigi dustintilmektedir. Bakanlik onay1
basvuru siirecinde etiket icerigi ile iirtin iceriginin
karsilagtirilmasi i¢in analiz gerekliligi bir bagvuru kosulu
olarak diizenlenerek, etikette belirtilen yanlis veya eksik
beyanlarin oniine gegilmesi miimkiindiir. Gida takviyesi
veya bitkisel tedavi tirtinii olarak ruhsat almis her tirtintin
iceriginde, yapilan analiz neticesinde herhangi bir ilag
etken madde tespit edilmesi durumunda ise; triinleri
iireten, satan, dagitimimi saglayan, tiim tiizel ve ozel
kisiler hakkinda hukuki islem baslatilmas1 gereklidir.
Kayit dis1 ve ruhsatsiz satilan triinler ile ilgili ise;
yonetmeliklere ek olarak, bu tir tirtinlerin satildigini ve
tiiketiciye ulastigini gérenler i¢in ihbar yukimliliigiiniin
zorunlu hale getirilmesi saglanmalidir. Bu tiir triinler ve
bu trtiniin kullanimi sonucunda meydana gelen olumsuz
durumlar hakkinda yapilan her tiirli yazili-sozlii beyan
dikkate alinarak yonetmelikler ve diizenlemeler siklikla
ve hicbir agik kalmaksizin yeniden giincellenmelidir.
Onerilen diizenleme ve uygulamalar yapilincaya dek;
toplum bilincini artirmak tizere Gida Tarim ve
Hayvancilik Bakanligi ruhsati olan, ancak analiz
sertifikas1 olmayan tirtinlerin de kisilerce kullanimlarinin
engellenmesi saglanmalidir. Bu uygulamalarin bir biitiin
halinde hayata ge¢irilmesi durumumda, toplum saglig
korunarak bu tir tirtinlerin neden oldugu, 6liime kadar
varabilen olgularin 6niine gecilebilecektir.

Adli agidan durum ele alindiginda, bitkisel igerikli
trtinlerin etiket bilgisi ile uyumlu olmamasi, etken
maddenin ve/veya maddelerin bildirilenden daha yiiksek
konsantrasyonda olmast sonucu, zehirlenme ve 6lim
olgular1 ortaya ¢ikmaktadir. Blacksell ve ark.
calismalarinda, Avustralya'da internet yolu ile veya
tezgah alt1 tiretimlerle satilan ilaglar tizerinden yaptiklar
incelemeleri degerlendirmisler ve 121 iirtinden 22 (%18)
tirtiiniin ruhsatsiz oldugunu bildirmislerdir. Ayrica ruhsatl
olmasina ragmen triinlerin %60'inda etikette belirtilenin
aksine maddelerin degisik konsantrasyonlarda
bulundugu bildirilmektedir. Béyle durumlar,
kullanicilarin 6lmeden 6nce hangi bitkisel ilaca, ne kadar
konsantrasyonda maruz kaldigimin bulunmasi agisindan
da problem olusturacaktir (36).

Ayrica bir 6liim olgusunun kesin olarak bitkisel bir
iriinden kaynaklandigini belirleyebilmek i¢in, otopsi
materyallerinin rutin analizinde bitkiye ait etken madde
veya maddelerin ve metabolitlerinin de referans

standartlarina gereksinim vardir. Bu durumda etken
maddelerin ve metabolitlerinin standartlarina sahip,
akredite edilmis, adli olgulara yonelik g¢alisacak
laboratuarlara ihtiya¢ duyulmaya baslanmistir. Bitkisel
urtin olarak pazarlanan piyasa 6rnekleri 6zellikle etiket
bilgisi ile uyumlu olmayan igerikler tasiyanlar acisindan,
elde bulunan referans standartlarin yetersiz olmasi
nedeniyle rutin analizlerde ¢cogu zaman yaniltici sonuglar
verebilmektedir. Bu analizlere, etken madde ve katki
maddelerinin izolasyonu ve yapi tayini de eklenerek
drtinlerin analizlerinin ayrintili olarak yapilmasi
saglanmalidir.

Bireysel ve toplumsal saghgimmz “bitkisel {irtin”,
“bitkisel destekleyici triin”, “dogal saglik triinleri”,
“dogal organik trtnler”, “alternatif tedavi tirtind”,
“nutrosotik trtinler”, “gida takviyesi”, “sporcu destek
trtini” olarak tanimlanan triinlerin, tretimi, satis1 ve
kullanimzt ile ilgili denetimlerin basarisina bagli olarak
korunabilecektir.
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MERSIN ILINDE GERCEKLESEN INTIHAR OLGULARININ
SOSYODEMOGRAFIK OZELLIKLERI

The Sociodemographic Characteristics of Suicide Cases in Mersin
Ali METIN', Giinay CILELI', ilker KOCAR’, Halis DOKGOZ’

Metin A, Cileli G, Kogar I, Dokgéz H. Mersin ilinde gergeklesen intihar olgularinin sosyodemografik ozellikleri. Adli Tip Biilteni

2014;:19(1):49-52.

OZET

Intihar, toplumsal dayanisma, bagimlilik ve 6zerklik
iliskisindeki dengesizligin bir sonucu olarak ortaya
¢ikabilmekte ve toplumsal baglarin giicline, yapisina gore
degisiklik gosterebilmektedir. Bireylerin toplumla
iliskileri, toplumsal destek tiirti intihar egilimini
etkilemektedir.

Mersin ilinde 2012 ve 2013 yillar1 arasinda intihar
orijinli meydana gelen 6liim olgularinin sosyodemografik
gzelliklerinin belirlenmesi amaciyla yapilan bu
calismada; 30 olgunun en kii¢tigii 15 yasinda kiz ¢ocugu,
en biiyiigii 80 yasinda kadin olup, yas ortalamasi 38.46
yildir. Olgularm 17'si (% 56,7) erkek, 11'1 (% 36,6) evli,
16's1 (% 53,4) bekardir. 11 olgu (% 36,6) ilag ve benzeri
madde alimini, yedisi (% 23,3) as1 yontemini, besi (%
16,6) yiiksekten diisme yontemini uyguladigi, 11 olgunun
(% 36,6) kis ve sekizinin (% 26,6) sonbahar mevsiminde
intihar eylemini gergeklestirmis oldugu, dort (% 13,33)
olguda daha 6nce intihar girisimi dykiistiniin bulundugu,
yedi (% 23,33) olguda daha once psikiyatrik rahatsizlik
nedeni ile tedavi gordigiinin ifade edildigi tespit
edilmistir.

Intihara yonelik olarak sosyolojik, biyolojik ve
psikolojik yaklagimlar, intihar eyleminin karmasikligini
ortaya koymaktadir. Bu ¢alismada Mersin ilinde intihar
orijinli meydana gelen 6liim olgularinin sosyodemografik
ozelliklerinin belirlenmesi amaglanmistir.

Anahtar kelimeler: Intihar, otopsi, adli tip,
sosyodemografik 6zellikler, liim.

ABSTRACT

Suicide may occur as a result of the imbalance in the
social solidarity, dependence and autonomy relationship.
Suicide act may vary according to the structure and
strength of social ties. Relationship with the public and
social support type influences the suicidal behavior of
individuals. We determine the sociodemographic
characteristics of suicidal deaths of 30 cases that occurred
between 2012 and 2013 in Mersin; youngest is 15 years
old girl, the eldest is 80 years old female, mean age 38.46
years, 17 (56,7 %) cases were male and 11 (36,6 %) were
married, 16 (53,4 %) were single. 11 (36,6 %) cases drug
and other substance intake, seven (23,3 %) hanging
method, five (16,6 %) high drop method had applied. 11
(36,6 %) cases in winter and eight (26,6 %) in autumn, the
suicide action has been performed. Four (13,33 %) cases
previously had a history of suicide attempts, seven (23,33
%) cases previously had treated with psychiatric
disorders.

As for suicide, sociological, biological and
psychological approaches, reveals the complexity of
suicide. In this study, suicidal deaths were to determine
the sociodemographic characteristics of cases in Mersin.

Key words: Suicide, Autopsy, Forensic medicine,
Sociodemographic characteristics, Death.

GIRIS ve AMAC

Intihar i¢in bircok tanimlama olmakla birlikte
kisinin kendisi tarafindan, 6liimle sonug¢lanacagi
bilinerek yapilan olumlu veya olumsuz bir eylemin
dogrudan veya dolayli sonucu olugan 6liim olan intihar;
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insanin, yasamakla 6lmek arasinda 6liimi se¢ip, kendini
6ldiirmesi, olarak tanimlanmaktadir (1). Intihar
etimolojik olarak Arapca bogazlama, kesme anlamia
gelen 'nahr' sézctigiinden tiiretilmistir (2).

Diinya Saglik Orgiitii'niin verilerinde diinyada yilda
ortalama 800.000 kisinin intihar nedeni ile 6ldugu
belirtilmektedir (3). Yapilan arastirmalarda Amerika
Birlesik Devletleri'nde intiharin, ergenlerde 6lim
nedenleri arasinda kaza, kanser ve cinayetlerden sonra
dordiincti sirada, 15-24 yas grubunda ticincti sirada
bulundugu, 1950'li yillardan yakin zamanimiza kadar
ergenlerde intihar oraninin % 350 artis gosterdigi
goriilmektedir. Amerika'da lise 6grencileri ile yapilan bir
arastirmada son bir y1l igerisinde 6grencilerin % 20,5'inin
ciddi olarak intihar1 diistindiigti, % 15,7 sinin intihar plan
yaptig1, % 4,5'inin ise intihar girisiminde bulundugu
belirtilmektedir (4).

Intiharlar 6liimle sonuclanan tamamlanmus (gercek)
intiharlar ve intihar girigsimleri olarak ikiye ayrilabilir (5).
Yapilan arastirmalarda intihar girisimlerinin
tamamlanmis intiharlardan on kat fazla oldugu,
Turkiye'de intihar sikliginin diinya ortalamalarindan
diisiik oldugu, intihar hizinin yas ile arttigi, intihar
girisimlerinin geng¢ eriskinlerde daha sik oldugu,
intiharlarin erkeklerde, girisimlerin kadinlarda sik
goriildiigii, tamamlanmis intiharlar ile girisimlerin benzer
faktorlerden etkilendigi vurgulanmaktadir (6).

Tiirkiye Istatistik Kurumu'nun verilerinde tiim
Slimler igerisinde intihar siklig1 diisiik olmakla birlikte,
zaman igerisinde artig gosterdigi gortlmektedir. Fiziksel
ve ruhsal hastaliklar, ekonomik sikintilar, issizlik, siddet,
es ayriligi, ret edilme, gog, bir yakini kaybetme, sosyal
destek kaybi gibi olumsuz faktorler intihar nedenleri
arasinda sayilabilmektedir. Ulkemizdeki nedeni bilinen
intiharlar igerisinde hastaliklarin birinci, aile igi
gecimsizligin ikinci, ekonomik sorunlarin itgiinci
oldugu, ekonomik kriz yasanan yillarda intihar
oranlarinda 6nemli bir artis oldugu goériilmektedir (7,8).

Intihara yonelik olarak sosyolojik, biyolojik ve
psikolojik yaklagimlar, intihar eyleminin karmasikligin
ortaya koymaktadir (9). Intihar; toplumsal dayanisma,
bagimlilik ve ozerklik iliskisindeki dengesizligin bir
sonucu olarak ortaya ¢ikabilmekte, toplumsal baglarin
gilicline, yapisina gore degisiklik gosterebilmekte,
bireylerin toplumla iligkisi, toplumsal destek tiirii intihar
egilimini etkilemektedir. Kolektif bilincin,
bireysellesme, farklilasma ve heterojenlesme gibi
nedenlerle zayiflamasina bagli olarak intihar oranlari artis
gosterebilmektedir. Intihar yontemleri ve oranlari
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yasanilan doneme ait hukuk, din, kiiltiir, siyasal yasam ve
cografyaya gore donemsel farkliliklar gosterebilmekte
farkli toplumsal gruplarda intihar oranlar:
degisebilmektedir. Protestanlarda Katolikler ve
Yahudilere gore, evlilerde bekar erkeklere gore, kentte
yasayanlarda koye gore yiiksek oranda intihar girisimine
rastlanabilmektedir (10,11).

Bu ¢alismada Mersin ilinde intihar orijinli meydana
gelen oliim olgularinin sosyodemografik 6zelliklerinin
belirlenmesi amaglanmistir.

GEREC ve YONTEM

Mersin ilinde 2012 ve 2013 yillar1 arasinda intihar
nedeniyle 6len ve otopsileri tarafimizdan yapilan toplam
30 olgunun 6lit muayene ve otopsi bulgulari retrospektif
olarak incelenmis ve elde edilen veriler SPSS programi
uygulanarak istatistiksel olarak degerlendirilerek literatiir
esliginde tartigilmstir.

BULGULAR

Otuz olgunun en kiigiigti 15 yasinda kiz ¢ocugu, en
buytgi 80 yasinda kadin olup, yas ortalamasi 38.46 yil
olarak saptanmistir. 17 (% 56,7) olgu erkek, 13 (% 43,3)
olgu kadin (Grafik 1) olup 16 (% 53,4) olgunun bekar, 11
(% 36,6) olgunun evli ve ti¢ (% 10) olgunun esinden
ayrilmis oldugu tespit edilmistir. 11 (% 36,6) olgunun ilag
ve benzeri madde alimi, yedi (% 23,3) olgunun asi
yontemi, bes (% 16,6) olgunun yiiksekten diigsme, bes (%
16,6) olgunun atesli silah ile intihar ettigi saptanmis
(Grafik 2) olup mevsimlere gore yapilan incelemede; 11
(% 36,6) olgunun kis ve sekiz (% 26,6) olgunun sonbahar
aylarinda (Grafik 3) intihar eylemini gerceklestirmis
oldugu belirlenmistir. Dért (% 13,33) olguda daha 6nce
intihar girisimi Oykiistiniin oldugunu, yedi (% 23,33)
olgunun da daha 6nce psikiyatrik rahatsizlik nedeni ile
tedavi gordiigli saptanmis, 23 (% 76,6) olguda ise bu
konuda bir goris belirtilmedigi tespit edilmistir.

B Cinsiyet

Erkek Kadin

Grafik 1. Cinsiyet dagilimi.
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Grafik 2. Intihar yontemi.
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Grafik 3. Mevsimlere gore intihar sikligu.

TARTISMA

Yapilan baz1 ¢alismalarda intihar olgularinin erigkin
yaslarda yogunlastigi vurgulanmaktadir (12-15).
Kahramanmaras'ta yapilan c¢alismada; olgularin en
kiigiigli 10 yasinda kiz ¢ocugu, en biiytigii 90 yasinda
erkek ve genel yas ortalamasi 30.39 yil oldugu, bir diger
calismada; olgularin en kiigiigiiniin sekiz, en biiytigiiniin
78 yasinda oldugu, olgularin % 66,7'sinin erkek ve yas
ortalamalarinin 37.1 yil oldugu, Konya'da yapilan
calismada ise; olgularm en kiigigtintin 10, en biiytigiiniin
94 yasinda ve yas ortalamasinin 38.7 yil oldugu, %
71,4'untin erkek, % 29,6'sinin kadin oldugu
belirtilmektedir (16-18). Samsun'da yapilan bir caligmada
ise olgularin 37 (% 60,7)'si erkek, 24 (% 39,3)'t kadin
olup, yas ortalamasi 32.38 yil, yas araliginin 11 ve 79
arasinda oldugu belirtilmektedir (19). Devlet Istatistik
Enstitiisti verilerinde de tamamlanmis intiharlarda erkek
oranlariin yiiksek oldugu belirtilmektedir (20).

Yapilan arastirmalarda intiharlarin, kisilerin
kararlilig1 ve kolayca ulasilan intihar vasitalari ile
yapildig1 vurgulanmakta olup DIE'nin verilerinde intihar
yontemi olarak en sik asi, ikinci sirada atesli silahlar,
t¢lincii sirada kimyevi madde kullanimi oldugu
belirtilmekle birlikte, bizim g¢alismamizda ilag ve
kimyevi maddelerin en sik kullanilan yéntem oldugu
saptand1 (20). Kahramanmaras'ta yapilan calismada ise
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olgulari % 40,6'sinin as1 yontemi ile intihar ettigi, bunu
sirast ile % 36,7 ile atesli silah, % 10,2 ile ilag¢ ve tarim
ilac1 intoksikasyonlarmin takip ettigi, Konya'da yapilan
calismada yontem olarak % 47,8 ile asinin birinci sirada,
9% 23,2 ile atesli silah yaralanmasinin ikinci sirada, % 17,7
ile zehirlenmelerin tictincii sirada oldugu belirtilmektedir
(16,18).

Kahramanmaras'ta yapilan ¢alismada; olgularin %
29,7'sinin yaz aylarinda, % 27,3"liniin kig aylarinda intihar
ettiginin saptandigr gortlmekle, calismamizda
intiharlarin en sik kis ve sonbahar mevsiminde
gergeklestigi tespit edildi (16). Konya'da yapilan
calismada; % 11,7 olguda sonbahar en sik, % 10,5 ile
ilkbahar ikinci sirada oldugu, % 41,4 oraninda yaz
aylarinda eylemin gergeklestigi belirtilmektedir (18).

Konya'da yapilan ¢aligmada; olgularin % 18,7'sinde
psikiyatrik rahatsizligi oldugu, % 10,5'inde daha 6nce
intihar girisimi oldugu, Samsun'da yapilan ¢alismada ise
olgularmn % 14,7'sinde daha 6nce intihar girisimi oykiis,
% 22,9'unda daha once psikiyatrik hastalik oykiisi
belirtilmektedir (18,19). Yaptigimiz ¢alismada olgularin
% 13,33'inde daha Once intihar girisimi Oykiistiniin
oldugunun, % 23,33'tinde daha Once psikiyatrik
rahatsizlik nedeni ile tedavi gordiigtiniin ifade edildigi, %
76,6'sinda bu konuda goriis belirtilmedigi tespit
edilmistir.

Yapilan arastirma ve incelemelerde kisinin yasadigi
toplumla yeterli oranda biitlinlesmemesi, asiriya kagan
biitiinlesmesinden veya kisinin davranislarinda uyulacak
Olciilerin bulunmamast sonucu intihar eyleminin ortaya
¢ikabildigi vurgulanmaktadir (1). Calismamizda diger
caligmalar ile uyumlu olarak cogunlukla tretken
donemde olan erkeklerin etkilendigi, yontem olarak
kolayca ulasilabilen vasitalar kullanildig1, cok az oranda
psikiyatrik destek ve tedavi aldiklari ve hig
azimsanmayacak oranlarda intihar girisimi oykisi
oldugu tespit edilmistir.

Yapilan arastirmalarda intiharin 6nlenebilmesi i¢in en
onemli basamagin psikopatolojik, ailesel, biyolojik ve
durumsal faktorler gibi risk faktorlerinin belirlenmesi
gerektigi belirtilmektedir. Intihar olgularinda biiyiik
oranda bagimlilik ve psikiyatrik hastaliklar risk faktora
olarak gortilmekte olup, intihar olgularinda psikolojik
otopsinin intiharin risk faktérlerini tespitinde oldukca
onemli bir yer aldigi, intiharm siklikla duygu durum,
borderline kisilik bozuklugu ve psikotik hastaliklar ile
iliskili oldugu vurgulanmaktadir (21,22).

Yapilan arastirmalarda adli olgu olan intiharlar
hukuksal agidan ele alinmakla birlikte psikolojik,



sosyolojik ve biyolojik olarak yeterince ele alinip
irdelenmedigi goriilmektedir. Arastirmalarda intiharin
kokeninde psikolojik ve sosyolojik nedenler bulundugu
belirtildigine gore intihar olgularin1 adli yonden ele
almakla beraber psikolog ve bir sosyolog katilimi ile
degerlendirilmesi orijinin tespiti ile birlikte intihar
eyleminin risk faktorlerinin saptanmasina katkida
bulunacaktir (23).

Intiharlar 6nemli toplumsal sorun olup iiretken
donemindeki insanlar1 etkileyerek gerisinde sosyal,
ekonomik, psikolojik sonuglara yol agabilmektedir.
Benzer veya daha genis ¢aligmalar ile sorunun kdkeninin
arastirtlmasinin, intihart 6nlemeye yardimci olarak,
hukuk, sosyoloji, tip bilimlerine katki saglayacagi
diisiiniilmektedir. Ulkemizde bu konu ile ilgili calismalar
yapilmasinin ve elde edilecek sonuclar ile yapilacak
planlamanin, intihar egilimlerinde azalma saglayacagi
kanisini tagimaktayiz.

KAYNAKLAR

1. Durkheim E, Intihar, Cem Yaymevi, istanbul, 2002,
s.23.

2. Develioglu F, Osmanlica-Tiirkge Lugat, Dogus
Matbaasi, Ankara, 1962,5.956.

3. American Psychiatric Association: Diagnostic and
Statistical Manual of Mental Disorders, 4.Baski.
American Psychiatric Association, Washington DC,
1994.

4. Davis JM, Brock SE. Suicide. Handbook Of In Crisis
Counseling, Intervention, Prevention in the Schools,
icinde J Sandoval (ed). (2nd Ed), Lawrence Erlbaum
Associates Publishers, London; 273-301.

5. Koknel O. Genel ve Klinik Psikiyatri. Istanbul: Nobel
Tip Kitapevi, 1989.

6. Devrimci OH. Intihar Davranisinin Epidemiyolojisi.
Turkiye Klinikleri J Psychiatry-Special Topics
2008;1(3):1-7.

7. Polat O. Adli Tip. Istanbul, DER Yayinlari, Aralik
2000:247-54.

8. http://www.tuik.gov.tr/PreTablo.do?alt id=1083
Erisim tarihi: 18.08.2014

9. Volant E. Intiharlar Sozliigii, Cev. Turhan Ilgaz, Sel
Yaymcilik, Istanbul, 2005, ss.149-150

10. Swingewood A. Sosyolojik Diistincenin Kisa Tarihi,
Bilim ve Sanat Yaynlari, Ankara, s. 148.

11. Kaya N. Neden intihar Ediyorlar?, Nesil Yaymnlari,
Istanbul, 1999, 5.56

12. Dickstra RFW. Suicidal Behavior and depresive
disorders in adolescents and young adults.

52

Neuropsychobiol 1989;22:194-207.

13. Boz B, Demirkan O, Boz A, Kugu N. Cumbhuriyet
Universitesi Tip Fakiiltesi Hastanesi'nde 2000-2001
yillarinda intihar girisimi nedeniyle adli raporlari
verilen olgularin incelenmesi. Adli Tip Derg.
2003;17:35-40.

14. Goren S, Subasi M, Tirasci Y, Ozen S. Female suicides
in Diyarbakir, Turkey. J Forensic Sci 2004;49:796-8.

15. Aydin B, Karaarslan B, Diindar C. Samsun ilinde
1998-2003 yillar1 arasinda 6lii muayenesi-otopsi
yapilan olgularin incelenmesi. Adli Bilimler Derg.
2005;4(1):23-8.

16. Erkol Z, Yiice F. Kahramanmaras ilindeki intihar
orijinli 6lim olgularinin analizi Turkiye Klinikleri J
Foren Med 2007;4(1):7-16

17. Yavuz Y, Yiiriimez Y, Intihar sonucu meydana gelen
6limlerin incelenmesi. Genel Tip Derg
2006;16(4):181-5.

18. Demirci $, Glinaydin G, Dogan KH. Konya'da 2000-
2005 yillar1 arasinda gergeklesen intihar orjinal 6liim
olgularmin retrospektif degerlendirilmesi. Adli Tip
Biilteni 2007;12(2):62-67.

19. Aydin B, Turla A, Boz H, Karaarslan B. Samsun ilinde
astyabagli 6lumler. Adli Tip Bulteni 2006;11(1):23-9.

20. T.C. Devlet Istatistik Enstitiisii Intihar Istatistikleri.
Ankara. DIE Matbaast, 2001.

21. Davis JM, Brock SE Suicide. Handbook Of In Crisis
Counseling, Intervention, Prevention in the Schools,
icinde J Sandoval (ed). (2nd Ed), Lawrence Erlbaum
Associates Publishers, London; 273-301.

22. Tezcan, AE, Oguzhanoglu, NK, Ulkeroglu F. Cocuk
ve genglerde intihar girisimleri. Kriz Dergisi, II.
Sosyal Psikiyatri Sempozyumu Ozel Say1 1995;3(1-
2):70-4.

23. Giiclii F. Intihar, Kars1 Yayinlar, Ankara, 1992;5.106.

iletisim adresi:

Ali METIN

Adli Tip Kurumu

Adli Tip Sube Mudirlugt, Mersin
E-mail: ali.metin92@yahoo.com



GAZ KAPSULU ILE OLUSTUGU iDDiA EDILEN GORME

KAYBI: OLGU SUNUMU

Loss of the Eye, Claimed that Caused by a Shell of a Tear Gas: Case Report

Seher KOCER', Sema DEMIRCIN'

Koger S, Demir¢in S. Gaz kapsiilii ile olustugu iddia edilen gorme kaybi.: olgu sunumu. Adli Tip Biilteni 2014,19(1):53-56.

OZET

1k olarak 1871 yilinda iiretilen goz yasartic
maddeler, 1990'1 yillarda sprey ve bomba halinde gosteri
kontrol ajanlar1 olarak yaygin sekilde kullanilmaya
baslanmistir. Bu tiir maddelerin en sik rastlanan etkileri,
deri ve mukozalar lizerine olan irritan etkileridir. Gaz
kapstlleri, irritan etkilerinin yaninda, direkt temas
halinde travmatik yaralanmalara da neden olabilmektedir.
Bu sunumda; yliziine gaz kapsiilii geldigi iddias1 ile
hakkinda rapor diizenlenmesi istenen ve sag gézde gérme
kayb1 ile sonuglanan bir olguya ait bulgular
aktarilmaktadir. Bu tiir gosteri kontrol ajanlarinin etkileri,
kaynaklar 1s1ginda tartisilmakta ve neden olabilecegi
tehlikelere dikkat gekmek amaglanmaktadir.

Anahtar Kelimeler: Gaz kapsiilii, g6z yasartict gaz,
gaz bombasi, gosteri kontrol ajani.

ABSTRACT

The tear gas agents, which was produced at 1871, has
been used widely as riot control agents since 1990s. The
most common effects of such agents are the irritation of
the skin and mucosal membranes. Besides these irritant
effects, gas shells may also cause traumatic injuries in the
case of direct contact. In this report; the findings of a case
who claims that he lost his right eye by hitting a gas shell
are presented. Their harmful effects are discussed with the
light of published reports and aimed to pay attention for
dangers that may be caused by these kinds of riot control
agents.

Keywords: Gas shells, Tear gas, Gas bomb, Riot
control agent.

GIRIS

Kimyasal savas ajani olarak ya da giinliikk yasamda
kisisel savunma silahi olarak kullanilabilen bazi kimyasal
maddeler, giivenlik kuvvetleri tarafindan toplumsal
gosterilerin ya da eylemlerin kontroliinde uzun yillardan
beri kullanilmaktadir (1,2). Bu nedenle, bu kimyasallara
“gosteri kontrol ajanlar’” (GKA) adi verilmekte ve gaz
bombasi ya da goz yasartict (GY) bomba seklinde yaygin
olarak kullanilmaktadir.

GKA olarak ¢esitli kimyasal bilesikler bulunmakla
birlikte, en sik chloroacetophenone (CN),
chlorobenzyldenemalononitrile (CS) ve
oleoresincapsicum (OC) kullanilmaktadir (1-2).

G0z yasartic1 gazlar; kullanim amacina uygun olarak,
hem gozlerde hem de agiz, burun, bogaz, akcigerler ve
ciltte irritasyona yol agmakta, bdylece insanlar1 gecici
olarak etkisiz hale getirmektedir (2). Bomba seklinde ya
da silahla kartus seklinde atildiginda ise direkt travmatik
etkilere de neden olabilmektedir (1).

Bu sunumda; gosteriler sirasinda, biber gazi kapsiilii
ile yaralandig1 iddia edilen bir olguya ait bulgular
degerlendirilmekte, aynt zamanda gosteri kontrol
ajanlarmin neden olabilecegi ciddi yaralanmalara ve
tehlikeye dikkat cekmek amaglanmaktadir.

OLGU

Sag g6z yaralanmasi nedeniyle hastaneye bagvuran 18
yasinda erkek hastanin dykiistinde; 5-6 metre mesafeden
atilan gaz kapsiiltiniin, yiiziine ¢arptig1 ifade edilmistir.
Muayenede sag gozde ekimoz ve 6dem, sag tist ve alt g6z
kapaklarint iceren 5 cm'lik iki adet kesi, sag goézde
persepsiyon negatif olup perforasyon saptanmistir
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(Resim 1). Nazal kemikte krepitasyon, sol infrarimde
steplenme tespit edilmistir.

-
I

Resim 1. Hastaneye basvurusunda olgunun goriiniimii.

Bilgisayarli Orbita Tomografisinde (Resim 2-3) sag
bulbus perfore, sag lens disloke izlendigi, sag orbita
tabaninda blow out fraktiir saptandigi; Bilgisayarl
Maksillofasiyal Tomografide sag maksiller siniis tiim
duvarlarinda, etmoidal hiicre sag lateral kesimde, nazal
kemikte, sol infrarimde fraktiirler goriildiigii kayitlidir.

Resim 2. Orbita BT: Sag bulbus sferisitesinde yer yer
biitiinliik kaybi (beyaz oklar) ve sag lenste
dislokasyon (siyah oklar).

Resim 3. Maksillofasiyal BT: Sag maksiller siniis tiim
duvarlart (siyah oklar), sol maksiller kemik
medialinde fraktiirler (beyaz oklar).
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Yaralanmadan bir giin sonra, G6z Hastaliklari
Anabilim Dali (AD) tarafindan olgunun sag sklera
nazalindeki 4 mm'lik tam kat riipttir hatt1 onarilmus, 3. giin
Plastik Cerrahi AD tarafindan bilateral infrarim kirig1 ve
nasal kirtk nedeniyle opere edilerek kiriklara rediiksiyon,
otogreft ve internal fiksasyon yapilmistir. Yaralanmadan 3
hafta sonra, fitizis bulbi gelisen olguya sag goz
evisserasyonu uygulanmistir.

Olgunun 3 ay sonra Adli Tip Anabilim Dalinda
yapilan muayenesinde: sag goézde protez (Resim 4), sag
tist gz kapaginda 2 cm'lik, sag zygoma tlizerinde 3 cm'lik,
sag alt goz kapagi alt medyal kisimda 1,5 cm 'lik nedbe
dokular1 ve burunda deformite mevcuttur.

T

Resim 4. Olgunun 3 ay sonra goriiniimii: sag gozde protez.

TARTISMA

Tiirk Tabipler Birligi, 31 Mayis-24 Haziran tarihleri
arasinda meydana gelen olaylardaki saglik sorunlarinin
degerlendirilmesi amaciyla bir ¢alisma baglatmis ve 27
Haziran 2013 tarihli Kimyasal GKA ile Temas Edenlere
Ait Degerlendirme Raporunu yayimlamistir. Bu raporda;
gaz fisegi nedeniyle 788 (%7) yaralanma oldugu, 191 agik
yara ve 31 kirik belirlendigi, yaralanmanin en sik
bacaklarda goriildiigi, 11 kisinin ise goziini kaybettigi
bildirilmistir (3).

Kitlesel kutlamalarda havai fisekler, maytaplarla;
protesto ve gosteri olaylarinda ise atilan taslar, plastik
mermilerle olusan goz yaralanmalarina sik
rastlanmaktadir (4-6). Ancak gaz kapsiiliiniin direkt
carpmasina bagli goz yaralanmasi az sayida olguda
bildirilmistir.

Khan ve ark. 2010 yilinda Kesmir'de toplumsal
olaylar sirasinda, 60 olguda, cogu atilan taglarla olugsmus
g6z yaralanmasi saptandigini, bunlardan sadece 2
olgunun gaz kapsiili ile kapali konttizyon seklinde
yaralandigin1 ve ikisinde de kalici hasar olusmadigini
bildirmistir (5). Olgumuzda ise yaralanma ¢ok daha agir
nitelikte olup g6ziin kaybi ile sonuglanmistir.



Wani ve ark. yaptiklart arastirma sonucunda; gaz
kapsiilleriyle yaralanan 202 kisinin 18'inde vaskiiler
yaralanma oldugunu, 4'inde kiriklar, 6'sinda sinir
yaralanmasi, 2'sinde abdominal, 3'inde g6giis ve 3'linde
kafa yaralanmasinin tabloya eslik ettigini, karakteristik
olarak yara c¢evresi dokularda yogun harabiyet ve doku
kaybimin bulundugunu bildirilmistir (7). Benzer sekilde,
olgumuzda goézlenen yaygin kiriklar ve gozdeki hasarin
siddeti, patlama (blast) etkisi ile olusan yaralanmay1
dogrular niteliktedir.

Bhat ve arkadaslart metalik mermi ve metalik
olmayan atig iirtinleriyle (plastik mermi, goz yasartici gaz
kapsiilleri vs.) olusan 694 kranioserebral yaralanma
olgusunu retrospektif ve prospektif olarak incelemistir.
S6z konusu arastirmada; 145 hastanin metalik olmayan
cisimlerle ve bunlarin 25'inin goz yasartici gaz kapsiilleri
ile yaralandig1 bildirilmistir. Eriskin hastalarin ¢ogunun
metalik mermilerle yaralandigi, oysa ¢ocuk hastalarin
%60"n1n (30 ¢ocuk hastanin 18'1) metalik olmayan atis
irtinleri ile yaralandig1, bunlarin da ¢ogunun tas ve géz
yasartici gaz kapsiilleriyle olustugu belirtilmistir. Metalik
olmayan atig tirtinlerinin (plastik mermi, g6z yasartici gaz
kapsiilleri vs.) diisiik namlu ¢ikis hizina sahip olsa bile, en
kontamine penetran yaralara yol actif1 vurgulanmis ve
sonugcta metalik olmayan atis tirtinlerinin kesinlikle daha
az 6lumciil olmadig1, ytuksek oranda enfektif, sakatlayici
ve hatta 6ldiriicti potansiyele sahip bulunduguna dikkat
cekilmistir (6).

GY gazlarin akut donemde temel etkileri; gozlerde
yanma ve bulanik gérme, yogun gz yasarmast,
konjuktivada hiperemi, blefarospasm, agizda yanma ve
asidik tat, nasal konjesyon, rinore, oksiiriik ve asmatik
kisilerde bronkospasm ve sekresyon artisi, ciltte eritem,
dokiintii ve yanma hissidir. Bu etkilerin genellikle gecici
ve kisa stireli (15-30 dk) oldugu kabul edilmektedir
(1,2,8,9). Ancak Zekri ve arkadaslari, el bombasi veya
teneke kapsiil seklindeki GY bombalarla yanan 96
olguda; temel bulgulara ek olarak, dil ve bogaz agrisi
(%27), bas agris1 (%29), gogis agrist (%19) siddetli
Okstiriik ve nefes darligr (%21), hemoptizi (%8), ates
(%13) gibi bulgular gorildugini belirtmislerdir.
Olgulardan 44'tinde alev, 39'unda sicak temas ve 13'tinde
kimyasal yaniklar da goértilmisttr. Yazarlar, yaniklarin
yiizde alan1 kii¢iik de olsa, derin ve greft gerektiren ciddi
yaniklar oldugunu belirtilmektedir. Yaniklarm derinligi
ve yayginhigimi kapsiilden sizan kimyasal miktar1 ve
kapsiil 1s1sinin yiiksekligi belirlemektedir (8).

Fazla gaz kullanimi, kapali ortamda uygulama,
kurbanin kagamadig1 uzun stireli maruziyet veya dakika

ventilasyon sayisinin fazlaligina (kavga, miicadele) bagh
olarak ciddi saglik sorunlar1 ortaya ¢ikabilmektedir (1).
GY gazlarim uzun donem etkileriyle ilgili, yeterli bilgi
bulunmasa da, maruziyet sonucunda goézlerde skar,
katarakt, glokom, solunum yolu ve akcigerlerde kimyasal
yaniklar ve solunum yetmezIligi olusabilmekte ve 6liimle
sonuc¢lanabilmektedir (2). Hill ve ark., CS
maruziyetinden 8§ giin sonra, eritrodermi, pnomoni,
hipoksemi, hepatit ve hipereosinofili ile hastaneye
yatirilan, jeneralize dermatit ve reaktif havayolu
disfonksiyonu sendromu olan, ciddi multisistem hastalig
saptamis ve direk doku toksisitesinden ote
hipersensitiviteye bagli oldugunu bildirmistir. Boylece,
sensitize olmus kisilerdeki GY gaz maruziyetinin, daha
fatal seyirli tablolar1 ortaya ¢ikabilecegi 6ngoriilmektedir
(9). Ayrica, CS'in dusiik ve erken dogum riskini arttig1
bildirilmekte, baska ciddi toksik etkiler olabilecegine de
dikkat ¢cekilmektedir (1).

Bazi kaynaklar, kapstllerin metal olmayan kopiik gibi
yumusak ve hizla soguyan, zarar verme potansiyeli ¢ok
diisiik maddelerden olusturulmasi, kullanim talimatlarina
tamamen uyulmasi, atis mesafesi ve acgisina dikkat
edilmesi, kullanacak gorevlilerin iyi egitimli olmasi ve
o0zenle se¢ilmesi ile zararlarin onlenecegini ifade
etmektedir (6). Ancak, hafif ve gegici yan etkileri oldugu
dustintilerek yaygin sekilde kullanilan g6z yasartici
gazlar ve bunlarin kapsiilleri; organlarin, duyularin,
fonksiyonlarin kaybiyla sonug¢lanan ciddi yaralanmalara
hatta olimlere neden olabilmektedir. Bu tiir gazlarin
“kurallara uygun sekilde kullanimi ile etkisinin daima
gegici ve zararsiz oldugu” seklindeki diistincenin gegerli
olmadig1 ¢ok sayida kaynakta bildirilmekte ve pratik
hayatta, 6zellikle gosteri olaylari sirasindaki panik
ortaminda, her zaman, kurallara uygun kullanildiginin da
kabul edilebilir veya inandiric1 bulunmadig:
vurgulanmaktadir (1,9).

Gezer, Yargitay 3. Ceza Dairesi'nin kararina gore;
bireysel savunmada kullanilan ve bireyi yaralayan, aci
¢ekmesine sebep olan biber gazinin, “silahla kasten
yaralama” sucu kapsaminda degerlendirildigini ve
cezasinin iki yildan bes yila kadar hapis oldugunu
belirtmektedir (10). Biber gazinin savaslarda ve bireysel
savunmada kullanilmasinin yasak oldugunu vurgulayan
Gezer ve Uslu, toplumsal olaylari bastirmak i¢in kollugun
yurttasa karsi biber gazi kullaniminin ise uluslararasi ve
ulusal hukuka aykiri olmadigina dikkati gekmektedir (10-
13). Uslu, ayrica bu ajanlarin akut etkileri yaninda,
kromozom ve DNA yapisina zarar vererek lireme
fonksiyonlar tizerinde istenmeyen etkiler ve karsinojen
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sonuglar olugturma potansiyelinin yiiksek olabilecegine
dikkati cekmektedir (11).

Sonug olarak; sadece gosteri gruplarimi degil, ayni
zamanda gosteri amact olmadan o anda ortamda bulunan
bebek, ¢ocuk, eriskin, yaslt tiim kisileri etkileyen bu tiir
gazlar, ciddi potansiyel kotii etkilere sahiptir. Bu nedenle,
Kimyasal Silahlarin Yasaklanmast Orgiitii'niin (OPCW)
“Kimyasal Silahlar S6zlesmesi” (CWC) (12) yeniden ele
alinarak, bu tiir gazlarmn, toplumsal olaylarda kalabalik
kontrolii amaci ile de kullanimina izin verilmemesi,
kullanimi yasak kimyasal toksik ajanlara dahil edilmeleri
ile uluslararas1 diizeyde ve “Kimyasal Silahlarin
Gelistirilmesinin, Uretiminin, Stoklanmasinin ve
Kullaniminin Yasaklanmasi ve Bunlarin imhasi
kanununu (13) kapsamina alinmalar ile tilkemizde,
kullanimin engellenmesi en kalict ¢dzlim olarak
goriilmektedir. Bu siiregte, bu tiir gazlarin kullanimlarinin
siki denetlenmesi, hatta hi¢ kullanilmamalar1 saglanarak
Onlenebilir nitelikteki bu yaralanmalar, sakatliklar ve
olimlerin engellenmesi ve toplum sagliginin korunmasi
icin her tiirlii tedbirin alinmasi gerektigi distintilmektedir.
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ADLI OLGULARDA ORGAN NAKLIi SURECINDE ADLI TIBBIN

ROLU

The Role of Forensic Medicine during Organ Extraction Process on the Judicial

Cases

Ramazan iLHAN', Sema YAMAN', Celal BUTUN', Fatma YUCEL
BEYAZTAS', Bahadir OZEN’, Ozlem KAYIM YILDIZ’

Ilhan R, Yaman S, Biitiin C, Beyaztas FY, Ozen B, Yildiz OK. Adli olgularda organ nakli siirecinde adli tibbin rolii. Adli Tip Biilteni

2014;19(1):57-62.

OZET

Beyin 6limii gerceklesmis adli olgular, organ nakli
icin dondr aday1 olarak belirlendiginde; adli tip, etik ve
hukuk agisindan degisik sorunlarla karsilagiimaktadir. Bu
sunumda organ nakli stirecine katilan adli olgunun
karsilastig1 sorunlar irdelendi.

Atesli silah ile intihar eden olgunun acil serviste
yapilan muayenesinde; sag frontotemporal bolgedeki
defektten beyin dokusunun izlendigi, sol frontal bolgede
yara defekti, cok sayida kafatas1 kemik kiriklari ile beyin
kanamast oldugu gortilmustir. Acil ameliyata alinan
olgunun kemik defektleri kapatilmig ve yaralari siitiire
edilmistir. Ameliyat sonrast Yogun Bakim Unitesi'nde
takip edilen olguya yaklasik bir giin sonra beyin Sliimii
tanis1 konulmustur. Yapilan degerlendirmeler sonrasinda
organ nakli i¢in uygun donér oldugu tespit edilen olgunun
ailesinden izin alinarak organlarin alinmasi igin gerekli
hazirliklar yapilmigti. Cumhuriyet Savcisi, organlarin
alinmas1 icin Adli Tip Anabilim Dali'ndan goriis
istediginde adli ve tibbi belgeler incelenerck alinacak
organlarin, 6lim nedeninin belirlenmesini olumsuz
yonde etkilemeyecegi sonucuna varilmistir. Harici
muayenenin ardindan Cumbhuriyet Savcisi'nin onay1 ile
yapilan organ alimindan sonra otopsi islemi yapilarak
gerekli incelemeler tamamlanmistir. Sonug olarak, adli
6lim olgularinda organlarin alinmasi s6z konusu
oldugunda sorunlarin ¢dziimii i¢cin Cumhuriyet

Savcisinin, Adli Tip Uzmaniyla birlikte hareket etmesinin
organlarin alinmasi siirecine ve bulgularin tespitine
olumlu katkilar sunacagi agiktir.

Anahtar kelimeler: Adli olgu, beyin 6liimii, organ
nakli, otopsi, adli tip.

ABSTRACT

When medico-legal cases occurred brain death are
potential donor candidates for organ transplantation,
various problems concerning forensic medicine, judicial
needs and ethics are confronted. In this paper, the
problems encountered during organ extraction process in
ajudicial death case are reported.

In the emergency service, physical examination of a
case with attempted suicide to the head by firearm,
revealed visible brain parenchyma through a bone defect
on the right fronto-temporal region, a wound defect on the
left frontal region, multiple cranium fractures and brain
hemorrhage. The case immediately underwent operation,
the bone defects were closed and the wounds were
sutured. Approximately one day after the operation, a
diagnosis of brain death was made in the intensive case
unit. As the case is a potential donor candidate for organ
transplantation, an interview with his family members
was made, resulting in agreement for organ donation.
When the public prosecutor asked to the Forensic
Medicine Department for the acceptability of organ
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extraction, after the evaluation of judiciary and medical
records, we decided that the organ extraction would not
preclude the determination of the cause of death in this
case. After the approval of the public prosecutor, an
external examination was made just before organ
extraction. Thereafter, the case immediately underwent
operation for organ extraction. The autopsy was
performed on the deceased, after the operation. In
conclusion, it is obvious that, when medico-legal cases
occurred brain death are potential donor candidates for
organ transplantation, the collaboration of public
prosecutors with forensic medicine experts would be
beneficial for both the organ extraction and the judicial
processes.

Key words: Judicial case, Brain death, Organs
transplantation, Autopsy, Forensic medicine.

GIRISve AMAC

Yasama tmidi kalmayan olgularin organ nakli ile
iyilesme olanag1 bulmasi, bir cok organ naklinin tibben
mimkiin olmas1 ve hemodiyaliz gibi tedavi
yontemlerinden daha ekonomik olmasi organ naklinin
o6nemini giderek arttirmaktadir. Organ nakli, gérevini
yapamayan bir organin yerine canli bir vericiden veya
kadavradan alinan saglam ve ayni gorevi iistlenecek bir
organin nakledilmesidir (1, 2).

Glintimiizde canli vericilerden organ temini giivenle
uygulanabilen bir islem olmasma karsin saglikli bir
kisinin riske atilmasi da s6z konusu olabilir. Kadavradan
organ temini ise en giivenli kaynak olmasi yaninda, kalp,
akciger, pankreas, ince barsak ve kornea sadece
kadavradan temin edilebildigi i¢in, kadavradan organ
temininin artirilmasi1 gerekmektedir. Avrupa'da
kadavradan organ bagis1 ortalama 20-30/milyon kisi iken
tilkemizde bu oran 3/milyon kisidir (3).

Kadavradan organ nakli, kisinin ne zaman 6li kabul
edilecegi ve 6lum halinin nasil tespit edilecegi gibi
sorular1 akla getirmistir. Ulkemizde 29.05.1979 tarih ve
2238 sayili Organ ve Doku Alinmasi, Saklanmasi,
Asilanmasi ve Nakli Hakkinda Yasanin 11. maddesinde
tibbi 6lim halinin tespiti “Bilimin tilkede ulastig
diizeydeki kurallar1 ve yontemleri uygulamak suretiyle
biri kardiyolog, biri nérolog, biri ndrosiriirjiyen ve biri de
anesteziyoloji ve reanimasyon uzmanindan olusan dort
kisilik hekimler kurulunca oy birligi ile saptanir” seklinde
yer alirken, 02.01.2014 tarihinde kabul edilen 6514 say1li
yasa ile yapilan degisiklikle “Tibbi 6limiin
gerceklestigine, biri nérolog veya norosiriirjiyen, biri de
anesteziyoloji ve reanimasyon veya yogun bakim

uzmanindan olusan iki hekim tarafindan kanita dayali tip
kurallarma uygun olarak oy birligi ile karar verilir”
seklinde degistirilmistir (4, 5). Beyin 6limi klinik bir
tanidir ve tim beyin fonksiyonlarinin tam ve geri
doniistimsiiz kayb1 olarak tanimlanmistir (6).

Vericinin 6li olmasi halinde organ nakline riza
konusunda, diinyada agik onay veya anlagsma modeli ve
zimni onay modeli olmak tizere iki farkli model
uygulanmaktadir. A¢ik onay veya anlagsma modelinde,
oliden organ alinabilmesi i¢in kisinin 6lmeden o6nce
organlarinin alinmasma riza gosterdigi yoniinde disa
vurdugu acik bir iradesinin bulunmasi ya da yakinlarinin
rizasinin alinmasi gerekir. Zimni onay veya itiraz
modelinde ise kisi dlmeden o6nce, cesedinden organ
almmasina itiraz etmemisse 6ldiikten sonra cesedinden
organ almabilir (7). 2238 sayil1 yasanin 14. maddesinde;
“Bir kimse sagliginda viicudunun tamamini veya organ
ve dokularini tedavi, teshis ve bilimsel amaclar igin
biraktigini resmi veya yazili bir vasiyetle belirtmemis
veya bu konudaki istegini iki tanik huzurunda
aciklamamis ise sirastyla 6lim aninda yanida bulunan
esi, resit ¢ocuklari, ana veya babasi veya kardeslerinden
birisinin; bunlar yoksa yaninda bulunan herhangi bir
yakininin muvaffakiyetiyle o6liiden organ veya doku
alinabilir. Aksine bir vasiyet ibraz edilmedik¢e kornea
gibi ceset tizerinde bir degisiklik yapmayan dokular
alinabilir. Olii, saghiginda kendisinden 6liimiinden sonra
organ veya doku alinmasina karst oldugunu
belirtmemisse organ ve doku alinabilir” seklinde
belirtilmistir. Bir istisna olarak kaza veya dogal afetler
sonucu viicudunun ugradigi agir harabiyet nedeniyle
yasami sona ermis olanlarin yaninda yakinlari yoksa,
yasami organ ve doku nakline bagli olan kisilere ve
naklinde ivedilik ve tibbi zorunluluk bulunan durumlarda
vasiyet ve riza aranmaksizin organ ve doku nakli
yapilabilecegi ifade edilmistir (4). Ulkemiz, 6liiden organ
alimina riza konusunda a¢ik onay modelini
benimsemistir.

Ulkemizde adli 6liim olgularindan organ alim ile
ilgili diizenleme yetersiz oldugundan, bu olgularda
birtakim sorunlar yasanabilmektedir. Bu sunumda, adli
6lim olgularindan nakil i¢in organ alimi s6z konusu
oldugunda, karsilasilan problemler ve bu siiregte adli
tibbin roliiniin tartisilmas1 amag¢lanmustir.

OLGU

Atesli silah ile intihar eden 16 yasinda erkek olgunun
acil serviste yapilan muayenesinde genel durumu kétii,
Glaskow koma skorunun bes oldugu, sag frontotemporal
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bolgede kan ve beyin dokusunun goriildiigii, etrafinda
siyah renk degisimi ve yanik bulunan 3x3 cm'lik diizensiz
kenarli yara oldugu, sol posterior frontal bolgede diizgiin
yuvarlak kenarli, etrafinda siyah renk degisimi ve yanik
goriilmeyen 1.5x1.5 cm'lik yara oldugu gorilmiistir.
Bilgisayarli beyin tomografisinde ¢ok sayida kafatasi
kemik kiriklari, beyin parankiminde kemik fragmanlari
ve beyin kanamasi oldugu saptanmistir. Hasta acil
ameliyata alinarak yara yerleri temizlenmis, kemik
defektleri kapatilip yaralar siitiire edilmistir. Ameliyat
sonrasi Anestezi Yogun Bakim Unitesi'nde takibi devam
eden hastaya, yaklasik bir giin sonra, doért hekimden
olusan kurul tarafindan yapilan muayene ve tetkikler
sonucunda beyin o6limi tanisi1 konulmustur. Tibbi
degerlendirmeler sonucunda organ nakli i¢cin donor aday1
oldugu tespit edilen olgunun ailesinden izin alinarak
organlarin alimmasi icin gerekli hazirliklar yapilmistir.
Daha o6nce adli olgu bildirimi yapilmis olgudan
organlarin alinmasi i¢in Cumbhuriyet Savcisina onay
almak tizere bagvurulmustur. Bunun tizerine Cumhuriyet
Savcist organlarin alinmasimin uygunlugu konusunda
Adli Tip Anabilim Dali'ndan goriis istemistir. Adli Tip
Anabilim Dali tarafindan adli ve tibbi belgeler
incelenerek alinacak organlarin 6lim nedeninin
belirlenmesini olumsuz yonde etkilemeyecegi, 6liimiin
kuvvetle muhtemel atesli silah yaralanmasina bagh
kafatas1 kemik kiriklariyla birlikte beyin doku harabiyeti
ve beyin kanamasi oldugu, organ nakli ekibi tarafindan
alinacak organlarin anatomik yapilarimin ve makroskobik
degisimin ayrintili raporlanmasi gerektigi, gerekirse
operasyona adli tip uzmaninin da goézlemci olarak
girebilecegi belirtilerek organlarin alinmasindan hemen
once harici muayenenin yapilmasmin uygun olacagi,
otopsi isleminin ise organlarin alinma isleminden sonra
yapilabilecegi yoniinde goriis bildirilmistir. Cumhuriyet
Savcisi tarafindan organ alimina onay verilmesi tizerine
operasyondan once Anestezi Yogun Bakim Unitesi'nde
olgunun 6lii muayenesi yapildi. Entiibe ve mekanik
ventilatore bagli olan olguda; sag frontotemporal bolgede
8 cm'lik ve sol posterior frontal bélgede 1,5 cm'lik siitiire
yaralar ile bilateral periorbital 6dem ve ekimoz oldugu
gorildii. Olgu organlarin alinmast i¢in operasyona
alinarak yapilan islemler kamera ile kaydedildi.
Operasyondan sonra organ nakli ekibince diizenlenen
raporda gogiis ve karin organlarinin normal gériinimde
oldugu, makroskobik patolojik bulgu saptanmadigi,
akcigerler, kalp, karaciger, bobrekler ve dalagin bir
kisminin alindig belirtildi ve daha sonra otopsi islemine
gecildi. Haricen tanimlanan sag frontotemporal

bolgedeki yaranmn altinda 2,5x3 cm'lik pargali kemik
defekti oldugu, buradan ¢ikan kirik hatlarindan ilkinin
sag temporal kemikte arkaya dogru 3 cm seyrederek
sonlandig1, ikinci hattin temporal kemikte one dogru
seyirle sag orbita tavaninda sonlandigi, koronal suturde
15 cm'lik ayrilma oldugu goriildii. Haricen tanimlanan sol
posterior frontal bolgedeki yarani altinda 1,5 cm'lik oval
sekilli kemik defekti oldugu, buradan ¢ikan kirik
hatlarindan ilkinin sol temporal ve paryetal kemikte
arkaya dogru 15 cm seyrederek sonlandigi, ikinci hattin
onde frontal kemige dogru seyrederek frontal kemik
ortasinda sonlandig1, her iki temporal bolgedeki kemik
defektleri altindaki durada defektif alanlar, beyin ve
beyincikte yaygin subdural hematom ve subaraknoid
kanama, her iki frontal ve temporal loblarda doku
harabiyeti oldugu saptand1. Sag frontotemporaldeki (giris
yeri) kemik kiriklar1 fragmanli ve dagilmis oldugundan i¢
ve dis tabula acgilar1 hakkinda yorum yapilamadigi, sol
temporal kemikteki defekt (¢ikis yeri) incelendiginde, i¢
tabulanin dar acil1, dig tabulanin genis a¢ili oldugu tespit
edildi. Goglis ve batin incelemesinde operasyona ait
degisimler disinda makroskobik patolojik ozellik
goriilmedi. Kisinin 6liimiintin atesli silah yaralanmasina
bagl kafatasi kemik kiriklariyla birlikte beyin doku
harabiyeti ve beyin kanamasi sonucu meydana gelmis
oldugu kanaatine varildi. Olgudan alinan akcigerler, kalp,
karaciger ve bobrekler Istanbul, Ankara, Samsun ve
Erzurum illerinde organ nakli bekleyen bes aliciya
basariyla nakledilerek yeni yasamlarin kapilarini
aralamigtir.

TARTISMAve SONUC

Ulkemizde organ nakli i¢in sira bekleyen hasta says,
yeterli sayida organ bulunamamasi nedeniyle her gegen
giin artmaktadir. Canlidan organ naklinin yaninda, beyin
6liimi tanist konulan olgular da, organ nakli i¢in 6nemli
bir kaynak olusturmaktadirlar (1, 8-10). Organ bagisim
artirmak ve kisith sayidaki bagis kaynaklarini tespit
edebilmek i¢in standartlarin ve 6nceliklerin belirlenmesi
gerekmektedir.

Saglik Bakanligimin 2014 yili Nisan ay1 verilerine
gore; 21.366 kisi bobrek, 484 kisi kalp, 2.112 kisi
karaciger, 248 kisi pankreas, 44 kisi de akciger
beklemektedir. 2011 ile 2013 sonu verileri
karsilastirildiginda yillik beyin 6limii bildirimlerinin
1291'den 1705'e, kadavra verici sayisiin ise 333'ten
379'a ¢iktig1 belirtilmigtir (11). Organ nakline izin verme
oraninin artmis olmasina karsin bu durumun yeterli
olmadig1 goriilmektedir. Dolayisiyla organ bagisi
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konusunda insanlarin bilinglendirilmesi, medya ve saglik
kuruluslarinin isbirligi yapmasi 6nemlidir.

Beyin o6limi tanisinda iilkeler arasindaki farkli
uygulamalari ortaya koymak i¢in yapilan 80 tilkeyi iceren
bir ¢calismada (10); beyin 6liimii ile ilgili olarak {ilkelerin
% 69'unda yasa, %80'inde protokol s6z konusu olup,
beyin 6liimii tanisin1 koymak i¢in olusturulan kuruldaki
hekim sayis1 bir olan %44, iki olan %34, ti¢ olan %13, dort
olan %3 iilke bulundugu bildirilmistir. Ulkemizde 1979
yilinda yiirtirlige giren 2238 sayili yasaya gore beyin
6limi tanisii koyan kuruldaki hekim sayis1 dort iken,
02.01.2014 tarihindeki yasanin 11. maddesinde yapilan
degisiklikle bu say1 ikiye diisiiriilmistiir. Oliiden
organlarin alinmasinin zamana kars1 bir yarig olmasi ve
her zaman biitiin merkezlerde ayni anda dort uzmanin
bulunamamasi nedeni ile kullanilabilecek bir¢ok organin
kullanilamadig1 gérilmektedir. Ancak yeni diizenlemeyle
bu gereksiz zaman kaybinin 6nlenebilecegi ve organ nakli
stirecinin daha hizli bir sekilde tamamlanabilecegi agiktir.

Adli 6liim olgularinda organ naklinin kosullar1 agikca
belirtilmemis olmakla birlikte, 2238 sayili yasanmn 14.
maddesinde degisiklik yapan 21.01.1982 tarih ve 2594
say1l1 yasada “Kaza veya dogal afetler sonucu viicudunun
ugradigi agir harabiyet nedeniyle yasami sona ermis olan
bir kisinin yaninda yakinlar1 yoksa, saglam doku ve
organlari, tibbi 6liim halinin alinacak organlara bagh
olmadig1 11. maddede belirlenen hekimler kurulunun
raporuyla belgelenmek kaydiyla, yasami organ ve doku
nakline bagli olan kisilere, naklinde ivedilik ve tibbi
zorunluluk bulunan durumlarda vasiyet ve riza
aranmaksizin organ ve doku nakli yapilabilir. Bu hallerde,
adli otopsi bu iglemler tamamlandiktan sonra yapilir ve
hekimler kurulunun raporu adli muayene ve otopsi
tutanagma gecirilir ve evrakina eklenir” ifadesi yer
almustir.

Yasada “Kaza veya dogal afetler sonucu viicudunun
ugradigi agir harabiyet nedeniyle yasami sona ermis olan
bir kisi” tanimi yer almakla birlikte, adli olgularin
tanimlanmamis olmas1 ve adli 6lim olgularinda organ
naklinin kosullarmin agik¢a belirtilmemesi, bununla
birlikte kaza veya dogal afetler disinda baska nedenlere
bagl gelisen adli 6liim olgularindan organ alimi yapilip
yapilmayacagi, yapilacaksa adli tip uzmanlarmin bu
stirecte yetki ve sorumluluklarinin neler olacagi, yasada
yer almamasi nedeniyle tartismalara yol agmaktadir. Bu
tartigmalar1 ortadan kaldirmak igin adli olgu taniminin
yapilmasi ve adli olgularin tamamini kapsayacak sekilde
maddenin genisletilmesi gerekmektedir.

Adli olgulardan organ alinmasina adli tip
uzmanlarimin yaklagimini ve onerilerini belirlemek i¢in
yapilan bir ¢alismada (8); adli tip uzmanlarinin %84,4'a
otopsi Oncesi organ alinmasinin 6liim mekanizmasini
aydinlatmada etkili olabilecek bazi bulgularin kaybolma
riskine yol agacagini, %74t 6liim mekanizmasini
aydinlatacak tekniklerin uygulanmasini ortadan
kaldiracagini, %77'si postmortem inceleme yontemlerini
olumsuz yonde etkileyecegini, %94,4'ii adli otopsiyi
etkilemeyecek organlarin aliabilecegini, %84,4'ti organ
alimina karar verme agsamasindan dnce otopsi agisindan
sakinca olmadigini belirten adli tip uzmani1 goriigiiniin
alimmast gerektigini belirtmislerdir. Sonugta adli tip
uzmani gortigiiniin alinmasi kosulu ile saveimnin verecegi
iznin 6nemli oldugu, tibbi, etik ve hukuki kurallara uygun
yeni yasal diizenlemelerin yapilmasi gerektigi
belirtilmistir. Ayrica, organ alimi1 islemi sirasinda bir adli
tip uzmaninin gozlemeci olarak hazir bulunmasi ve adli tip
yoniinden 6nemli gordiigii bulgular1 kaydetmesi,
verilerin dogru yorumlanmasini saglayacaktir.

Adana'da yapilan bir ¢alismada (12); karbonmonoksit
zehirlenmesi nedeni ile tedavisi devam ederken beyin
olumi gelisen 20 yasindaki erkek olgunun organlarinin
alinmas1 icin ailesinden izin alindigi, organ alimi
operasyonundan 6nce Cumbhuriyet Savcist ve Adli Tip
Uzmaniin birlikte muayene yaptiktan sonra organ
alimina onay verdikleri, operasyondan sonra o6lu
muayene ve otopsi islemleri yapildig1 belirtilmistir.
Bununla birlikte, adli 6liim olgularinda organ aliminin iki
sekilde yapilabilecegi, ilkinin; olgunun ozelligine gore
savel ve adli tip uzmani tarafindan 6liim nedeni
belirlendikten sonra organ alimina izin verilmesi,
ikincisinin ise; 6zellikle cinayet olgularinda, savci ve adli
tip uzman tarafindan muayene edildikten sonra organ
alimma izin verilmesi, organ alim1 igleminden sonra da
otopsi yapilmasi gerektigi, ayrica her olgunun kendi
icerisinde degerlendirilmesinin uygun olacag:
belirtilmistir.

Beyin olimii gerceklesmis olgularda organlarin
alinmasi stirecinde organlarin sagligini yitirme riskinden
dolay1 en kisa zamanda islemlerin gergeklestirilmesi
gerektiginden, organ alimi islemi igin savcinin onayi
gereken adli 6lim olgularinda da zaman
kaybedilmemelidir (7). Malatya'da, bir adli 6liim
olgusundan savci gerekli incelemeleri tamamlamadan
organ alimi yapilmasi nedeniyle Danistay'in ilgililerin
yargilanmasi gerektigi yoniinde karar vermesi, Adana'da
ise benzer bir olayda Yiiksek Saglik Surasi'nin yapilan
islemin etik oldugunu belirtmesi {lizerine mahkemenin
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beraat karar1 vermesi yasadaki eksiklikler nedeni ile
yasanan problemlere 6rnek teskil etmektedir (13, 14).

Almacak organlarin etkilenmedigi trafik kazasi, atesli
silah yaralanmasi, delici kesici alet yaralanmasi, izole
kafa travmali olgular gibi adli 6lim olgularinda, adli tip
uzmanlarinin fazla zorlanmadan adli makamlara organ
alim1 yoniinde goriis belirtebilmeleri miimkiindiir. Ancak
bitiin tetkikleri yapilmis olmasma ragmen kesin 6lim
sebebi tespit edilememis olgularda, boyle bir goris
bildirmek pek de kolay degildir. Corum'da (15) yemek
yedigi sirada bayilan 24 yasindaki bayan olgunun
kaldirildig: hastanede bilinci kapanmis ve kalbi
durmustur. Olgunun yogun bakim iinitesinde tedavisi
devam ederken beyin oliimiiniin gerceklesmesi tizerine
ailesinden izin alinarak organ nakli koordinasyon
merkezi ile iletisime gecilmistir. Stipheli 6liim olarak
degerlendirilerek adli olgu bildirimi yapilmis olmasi
nedeniyle savcilik organ alimina izin vermemistir.
Cumbhuriyet Savcisi, Ankara'dan gelen organ nakli ekibi,
hastane yetkilileri ve Adli Tip Uzmani bir araya gelerek
yapilan toplanti sonucunda 6liimiin stipheli olmasi ve
bundan sonraki stiregte yasal bir sorun ¢ikartabilecegi
diistiniilerek organ alimmasi iglemlerinin iptaline karar
verilmistir.

Bu olguda organ alimu ile ilgili siirenin kisithlig1 ve
alicilarin yiiksek yarar1 da dikkate alinarak adli otopsiden
once savcilikla gorismeler yapilmistir. Adli Tip Anabilim
Dal1 tarafindan tibbi belgeler incelenerek organ nakli
ekibince yapilan tetkikler sonucunda alinacak organlarin
nakile uygun, saglam organlar olduklar1 kanaatine
varilmistir. Dolayistyla, olgunun sadece kafa bolgesini
ilgilendiren atesli silah yaralanmasi olmasi nedeniyle
organlarin alinmasi isleminin 6liim nedeninin
belirlenmesini olumsuz yonde etkilemeyecegi kanaatine
varilmistir. Organ naklinden sonra yapilan otopside
6limiin atesli silah yaralanmasina bagl gelisen beyin
doku harabiyeti ve beyin kanamasi sonucu meydana
geldigi saptanmis olup, alinan organlarin otopsi
sonucunda saglam olduklar1 ve &liime herhangi bir
katkilarinin olmadigi anlastlmistir.

Sonug olarak; ilgili yasanin sadece kaza ve dogal
afetler sonucunda 6len olgulart degil adli olgularin
timint kapsayacak sekilde genisletilmesi, adli olgu
taniminin yapilarak adli olgulardan organ alinmasi
kosullarinin belirlenmesi gerekmektedir. Ayrica adli
6liim olgularinda organlarin alinmasi siirecinde, mutlaka
adli tip uzmaninin yer almasi, gerekirse operasyona dahil
olarak alinacak organlardaki olas1 degisimleri ve 6liime
herhangi bir katkisinin olup olmadigini degerlendirmesi,
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ileri inceleme gerekiyorsa organ nakli i¢in organlarin
alinip alinmayacagi konusunda adli tip uzmaninin
gortisiiniin belirleyici olmasi gereklidir. S6z konusu
sorunlarin giderilebilmesi icin en kisa stirede yeni yasal
diizenlemelerin yapilmasina ihtiyag bulunmaktadir.
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OZET

Karbonmonoksit (CO), tam olmayan yanma iriini
olarak olusan renksiz, kokusuz, havadan hafif ve irritan
olmayan bir gazdir. Bu gaz ile zehirlenmeye, genellikle
bacast uygun olmayan sobalar veya kapali ortamda
yakilan mangal gibi 1siticilara bagl olarak kis aylarida
rastlanir. CO zehirlenmesi ciddi seyreden bir durum olup,
6lim ya da agir nérolojik bozukluklarla sonuglanabilir.
Nadir olarak CO zehirlenmesinde, akut tedavi sonrasi
kisa stireli iyilesme donemi ardindan, ge¢ nérolojik
sendrom ortaya ¢ikabilir. Bu sendromda, tipik kraniyal
bilgisayarlt tomografi veya manyetik rezonans
gortntiilerinde (MRG) subkortikal beyaz cevherde,
ozellikle bazal ganglionlarda hiperintens lezyonlarmn
eslik ettigi ¢esitli norolojik ve/veya psikiyatrik belirtiler
goriilmektedir. Bu hastalarda MRG'deki beyaz cevher
degisikliklerinin yaygimlig1 ile olgularin prognozlari
yakin iliskilidir. Bu ¢aligmada, CO zehirlenmesi sonrasi
gelisen ge¢ norolojik sendrom bulgusu olarak kraniyal
MRG'de T2 agirlikli goriintiilerde periventrikiiler
hiperintensite varlig1 saptanan 65 yasinda kadin olgu
sunulmugtur. CO zehirlenmesinin akut dénemde ciddi
zararlar1 oldugu bilinmektedir. Bu olgularda, olaydan
yaklasik bir ay sonra, olgumuzda da tanimlanan geg
norolojik sendrom bulgularinin ortaya cikabilecegi akilda
tutulmalidir. Bu nedenle hastalarin diizenli takiplerinin
yapilmast ve adli rapor agisindan yeniden
degerlendirilmesi gerekmektedir.

Anahtar kelimeler: Karbonmonoksit, ndroloji, adli
tip, goriintiileme.

ABSTRACT

Carbon monoxide (CO) is a colorless, odorless, and
non-irritant gas occurring as a product of incomplete
combustion and it is lighter than air. Intoxication with this
gas isusually seen during the winter months depending on
unsuitable chimney stoves or heaters burned as charcoal
in a closed environment. CO intoxication is a serious
condition, it can result in death or severe neurological
disorders. In rare cases of CO intoxication, after the short-
term recovery period after acute treatment, late
neurological syndrome may develop. In this syndrome, a
variety of neurological and/or psychiatric symptoms
accompanied by hyperintense lesions in the subcortical
white matter especially in the basal ganglia in typical
cranial computed tomography and magnetic resonance
imaging (MRI) are observed. Prognosis of patients is
closely associated with white matter lesions on brain
MRI. In this study, the presence of periventricular
hyperintensity on T2-weighted images in cranial MRI as
late neurological syndrome sign that developed after
carbon monoxide intoxication in a 65 year old female
patient is presented. It is known that CO poisoning has
serious harms in the acute period. In these cases it should
be kept in mind that, as defined in our case, late
neurological syndrome symptoms may occur after abouta
month from intoxication. Therefore, regular follow-up of
patients should be performed and they need to be re-
evaluated in terms of forensic reports.

Key words: Carbon monoxide, Neurology, Forensic
medicine, Imaging.
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GIRIS veAMAC

Karbonmonoksit (CO), tam olmayan yanma triini
olarak olusan renksiz, kokusuz, havadan hafif ve irritan
olmayan bir gazdir (1). Bu gaz ile zehirlenmeye,
genellikle bacast uygun olmayan sobalar veya kapali
ortamda yakilan mangal gibi 1siticilara bagh olarak kis
aylarinda rastlanir (2). CO zehirlenmesi ciddi seyreden
bir durum olup 6liim ya da agir nérolojik bozukluklarla
sonuglanabilir. Nadir olarak CO zehirlenmesinde akut
tedavi sonrast kisa siireli iyilesme donemi ardindan geg
norolojik sendrom olarak isimlendirilen, tipik kraniyal
bilgisayarli tomografi veya manyetik rezonans
goriintiilerinde (MRG) subkortikal beyaz cevherde
ozellikle bazal ganglionlarda hiperintens lezyonlarin
eslik ettigi cesitli norolojik ve/veya psikiyatrik belirtiler
ortaya ¢ikabilir (3).

Bu ¢alismada, CO zehirlenmesi sonrasi ge¢ norolojik
sendrom gelisen bir olgu sunulmustur.

OLGU

Sel¢uk Universitesi Tip Fakiiltesi Adli Tip
Poliklinigi'nden adli rapor diizenlenmesi talep edilen
olgunun tibbi belgeleri incelendi. Altmigbes yasindaki
kadin olgunun, bir baska hastaneden, Sel¢uk Universitesi
Tip Fakiiltesi Acil Servisi'ne bilinci kapali olarak CO
zehirlenmesi 6n tanistyla sevk edildigi, entiibe oldugu ve
Glaskow koma skorunun dort oldugu, arteryel kan
gazinda pH 7.382, pCO2: 33 mmHg, pO2: 96 mmHg,
COHb: %22.4, HCO3: 19.5 mmol/L 6l¢iildiigi anlasildi.
Anestezi ve Reanimasyon Yogun Bakim Servisi'nde dort
giinii entiibe, ti¢ glinli monitdrize takip ve tedavisinin
yapildigi, yogun bakimda yattigi donemde yapilan
noroloji konsiiltasyonunda ve ¢ekilen MRG
gortntiilerinde belirgin bir patolojiye ve kanama
bulgusuna rastlanilmadigi belirlendi (Resim 1). Olgunun
taburcu edildikten bir ay sonra tekrar hastaneye
basvurusunda; idrar kagirma, bellek yetersizligi, yiirtiytis
bozuklugu tespit edildigi ve ¢ekilen kraniyal MRG'de T2
agirlikli goriintiilerde serebral yarimkiirelerde beyaz
cevheri yaygin olarak tutan periventrikiiler hiperintensite
varlig1 saptandig1 anlasildi (Resim 2). Tariflenen beyaz
cevher degisiklikleri CO zehirlenmesine ikincil olarak
gelisen “ge¢ norolojik sendrom” bulgusu olarak
degerlendirildi. Olguya diizenlenen adli raporda, klinik
ve laboratuvar bulgularinin incelenmesi sonucunda;
tespit edilen CO zehirlenmesi ve sonrasinda gelisen geg
nérolojik sendromun basit bir tibbi miidahale ile
giderilemeyecegi, yasamini tehlikeye soktugu ve kemik
kirigina neden olmadigi, Tirk Ceza Kanunu 86. ve 87.

maddelerinde yer alan diger hususlarin tespiti igin
hastanin muayeneye gonderilmesi gerektigi belirtildi.
Hasta muayene i¢in bagvurmadigindan diger hususlarda

degerlendirme yapilamadi.

Resim 1. Ik basvuru sirasinda elde edilen T2 agiwrlikli
aksial (A) ve fluid attenuated inversion
recovery (FLAIR) koronal (B) manyetik
rezonans goriintiiler.

Resim 2. Takip sirasinda sirasinda elde edilen T2 agirlikl
aksial (4) ve fluid attenuated inversion recovery
(FLAIR) koronal (B) manyetik rezonans
goriintiiler. Periventrikiiler beyaz cevherde yeni
gelisimli yaygin hiperintens sinyal degisikligi
(oklar) goriilmektedir.

TARTISMA

Merkezi sinir sisteminin toksik hastaliklari, oldukga
belirgin morfolojik ve klinik bulgularla kendini gosterir.
Bunlar igerisinde CO zehirlenmesi nedeniyle olan
olimler, dinyada ve iilkemizde 6nemli bir grubu
olusturmaktadir. ABD'de yilda yaklasik 600,000 kiginin
CO zehirlenmesine nedeniyle 6ldiigii bildirilmistir (4).
Ulkemizde CO zehirlenmesine bagl &liim orami farkli
calismalarda %2.7- 4.74 olarak bildirilmektedir (5-9).

CO, hidrokarbonlarin tam olmayan yanmalari
sonucunda olusan siyanozsuz hipoksiye neden olan bir
uriindiir. Renksiz, kokusuz ve irritan olmayan bir gaz
olup, akcigerden kolayca emilmektedir. Toksik
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diizeydeki CO, hemoglobindeki oksijeni yerinden
ederek, oksijen transportunu bozarak, doku hipoksisine
yol agan, karboksi hemoglobini (COHb) olusturur (4).
Karbonmonoksitin hemoglobine ilgisi oksijenden
yaklasik 200-250 kat fazladir. Boylece kanin oksijen
tagimasini engeller. Ayrica sitokrom c oksidaz ve p 450
enzim sistemi tizerindeki oksijenle kompetitif inhibisyon
etkisi vardir (9). CO zehirlenmelerine bagli patolojik
doku degisiklikleri, genellikle gazin neden oldugu doku
hipoksisi veya gazin dogrudan toksik etkisiyle olusur (4).
Beyin dokusunda ortaya ¢ikan lezyonlar;
demiyelinizasyon, 6dem ve hemorajik nekrozdur. Bu
patolojik bulgular diger hipoksik lezyonlara benzerler
(1).

Orta derecede CO zehirlenmesinde semptomlar; bas
agrisi, keyifsizlik, bulanti, kusma ve hafizada
degisliklerdir. Daha siddetli zehirlenmelerde ise belirgin
norolojik bozukluklar ortaya ¢ikar. Hastalarin az bir
kisminda akut zehirlenmeden haftalar sonra radyolojik,
norolojik ve psikiyatrik belirtiler ortaya ¢ikabilmektedir
(10). Bu belirtiler, demans, bellek yetersizlikleri, kisilik
degisiklikleri, 6grenme gii¢liigii, davranis, dikkat ve
konsantrasyon bozukluklari, psikotik bulgular gibi
psikiyatrik semptomlar, idrar ve/veya gaita kacirma ve
yurtiytis bozuklugudur (2). Olgumuzda belirtilen ve geg
norolojik sendrom olarak isimlendirilen bu durumun
literatiirde gorilme sikligr %0.06-2.8 olarak
bildirilmektedir (3).

Geg norolojik sendromda, akut CO zehirlenmesinden
genellikle 1 ila 4 hafta sonra, norolojik ve radyolojik
bulgular ortaya ¢ikmaktadir (11,12). CO zehirlenmesinde
radyolojik olarak beyinde goriilen patolojik degisiklikler
globus pallidum nekrozu, serebral beyaz cevherde
demiyelinizasyon, serebral kortekste stingerimsi nekroz
ve hipokampiis nekrozudur (12). Gorintiileme
yontemleri ile bu degisiklikler bir dereceye kadar
gosterilebilir. Bilgisayarli tomografide globus
palliduslarda simetrik dansite azalmasi gosterilebilirken,
beyindeki patolojik degisiklikler MRG ile daha detayl
olarak ortaya konulabilir. Geg tip ensefalopatide en sik
goriilen bulgunun serebral beyaz cevherde genelde
simetrik, ancak asimetrik de olabilen T2 intensite artisi
oldugu bildirilmistir (11,13-15).

CO zehirlenmesindeki patolojik degisikliklerin
mekanizmast agik degildir. Deneysel c¢alismalar, CO
zehirlenmesinin degisik derecelerde hipotansiyon ve
metabolik asidoza yol actigini ortaya koymustur. Bazal
ganglionlardaki lezyonlar birer arteriyel "border zone"
lezyonu olarak tanimlanmaktadir ve yaygin goriis bu
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lezyonlarin hipotansiyon ve hipoperfiizyon sonucu
gelistigi yoniindedir. Beyaz madde lezyonlarmin ise
asidoz, hipoksi ve hipotansiyonun birlikte etkileri
nedeniyle oldugu disiiniilmektedir (16). Olgumuz, bir
baska hastaneden CO 6n tanist ile gonderilmis, klinik ve
laboratuvar bulgular1 ile CO zehirlenmesi tanisi
konulmustur. CO zehirlenmesi disinda beyin hipoksisi
olusturacak bagka bir hastalik bulgusu saptanmamustir.
Bu nedenle, olgumuzda MRG'de tespit edilen serebral
yarimkiirelerde beyaz cevheri yaygin olarak tutan
periventrikiiler hiperintensitenin, CO zehirlenmesine
bagli ortaya ¢iktig1 sonucuna varilmistir.

MRG'deki beyaz cevherdeki degisikliklerin
yayginligi ile olgularin prognozlart yakin iligkilidir. T2'de
lezyonlarin hiperintens olmasi1 irreversibl
demiyelinasyonu gosterir ve kotii prognozu ifade eder.
Literatiirdeki ¢aligmalarda gecikmis norolojik sendromda
en sik gortilen bulgunun bizim olgumuzda da oldugu gibi
serebral beyaz cevherde simetrik veya asimetrik olan
T2'de intensite artis1 oldugu bildirilmektedir (2,11).

CO zehirlenmesinin akut dénemde ciddi zararlari
oldugu bilinmektedir. Bu hastalar hekimler tarafindan
genellikle akut zehirlenme déneminde degerlendirilerek
adli raporlar1 yazilmaktadir. Bu olgularda yaklasik bir ay
sonra, olgumuzda da tanimlanan ge¢ norolojik sendrom
bulgularinin ortaya cikabilecegi akilda tutulmalidir.
Olgumuza diizenlenen adli raporda; CO zehirlenmesi ve
sonrasinda gelisen ge¢ norolojik sendromun basit bir tibbi
mildahale ile giderilemeyecegi, yasamini tehlikeye
soktugu ve kemik kirigina neden olmadigi, Tirk Ceza
Kanunu 86. ve 87. maddelerinde yer alan diger hususlarin
tespiti i¢cin hastanin muayeneye gonderilmesi gerektigi
belirtilmesine ragmen, hasta muayene i¢in
basvurmadigindan diger hususlarda degerlendirme
yapilamamistir. Ancak bu hastalarin diizenli takiplerinin
yapilmasi ve adli rapor agisindan yeniden
degerlendirilmesi gerekmektedir.
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ADLI TIP BULTENI YAZIM KURALLARI

Yazar Rehberi

Adli Tip Biilteni, adli bilimlerde yapilan orijinal arastirmalari, olgu
sunumlarini, editryal yorumlari, editore mektup ve derlemeleri yayinlar.
Derginin resmi dili Tiirkge ve Ingilizcedir. Dergide yaymlanmak iizere
gonderilen yazilar, aragtirma ve yayin etigine uygun olmalidir.

Dergiye gonderilen yazilarin daha dnce yaymlanmamis veya bir bagka
dergiye yayn i¢in teslim edilmemis olmasi gerekir. Eger makalede daha 6nce
yaymlanmis alint1 yazi, tablo, resim vs. varsa makale yazari yayin hakki
sahibi ve yazarlarindan yazili izin almak ve bunu makalede belirtmek
zorundadir. Dergiye gonderilen makale bigimsel esaslara uygun ise, editor ve
en az iki danigmanin incelemesinden gegip, gerek goriildiigii takdirde istenen
degisiklikler yazarlarca yapildiktan sonra yayinlanir. Tiim yazarlarin
gonderilen makalede akademik-bilimsel olarak dogrudan katkisi olmalidir.
Kongre veya sempozyumlarda sunulan bildirilerin, bu etkinliklere ait kitapta
tiimiiyle yaymlanmamis olmasi ve bu durumun bir dipnot ile belirtilmesi
gerekir.

Basvuru Kontrol Listesi

Bagvuru siireciinde yazarlar bagvurularinin asagidaki listedeki tiim
maddelere uydugunu kontrol etmelidirler, bu rehbere uymayan basvurular
yazarlara geri dondiiriilecektir.

1.Gonderilen yazi daha 6nceden yayinlanmamis ve yayimlanmak tizere
herhangi bir dergiye degerlendirilmek tizere sunulmamistir (Yazar
Rehberi'nde detayli agiklama verimistir).

2.Gonderi dosyast OpenOffice, Microsoft Word, RTF veya WordPerfect
dokiimani dosyasi bigimindedir.

3.Makale Bagvurulari: Dergiye gonderilecek yazilar dergimizin
www.adlitipbulteni.com adresinde bulunan online makale gonderme
sisteminden yapilir. Online basvuru disinda goénderilecek yazilar
degerlendirmeye alinamayacaktir.

4.Metin tek satirli, 12 punto, alti ¢izilme yerine italik olarak vurgulanmis
(gegerli URL adresleri ile) ve tiim sekil, resim ve tablolar sayfa sonu yerien
metin i¢inde uygun noktalara yerlestirilmistir. Baski i¢in, resimlerin kaliteli
kopyalarini ek dosya olarak génderiniz. Gonderilen dosyanin boyutu ¢ok
fazla olur ise, sistem almayabilir. Boyle durumlarda yaziyr boliip, diger
boliimleri ek dosya olarak tek, tek gonderebilirsiniz.

5.Buraya eklenen sitil ve bibliyografik gereksinimler Dergi Hakkinda
kismindaki Yazar Rehberi'nden gériilebilir.

6.Yazinizi hakem degerlendirmesi yapilan bir dergi bdlimiine
gonderiyor iseniz kor hakemlikten emin olmak igin tiklayin. Yardim
sayfasindaki 6nerilere tam olarak uyunuz.

7.Yazn Cesitleri

Dergiye yaymlanmak tizere génderilecek yazilar su sekildedir.

1. Orijinal Makale: Prospektif ve retrospektif her tiirla klinik ve
deneysel arastirmalar yayinlanabilmektedir. Yazarlar makalenin gere¢ ve
yontemler bolimiinde kurumlarinin etik kurullarindan onay ve ¢aligmaya
katilmis insanlardan “bilgilendirilmis olur” aldiklarini belirtmek zorundadir.
Calismada deney hayvani kullanilmis ise yazarlar, makalenin gere¢ ve
yontemler boliimiinde “Guide for the Care and Use of Laboratory Animals”
prensiplerine uyduklarini ve kurumlarinin etik kurullarindan onay aldiklarini
belirtmek zorundadr.

Orijinal Makale Ozeti: Tiirkge ve ingilizce, 200-250 kelime arasinda,
amag, gere¢ ve yontemler, bulgular ve sonu¢ bolimlerinden olusan
yapilandirilmis 6zet gereklidir.

Orijinal Makalenin Yapisi: Giris, Gere¢ ve Yontemler, Bulgular,
Tartisma, Sonug, Tesekkiir ve Kaynaklar boliimiinden olugur.

2. Derlemeler: Yalnizca yazilan derleme konusunun uzmani ve konuyla
ilgili ¢aligmalar1 olan yazarlarin derlemeleri ve davetli derlemeler kabul
edilmektedir.

Derlemelerin Ozeti: 200-250 kelime arasinda, yapilandirilmamus,
Tiirkge ve Ingilizce 6zet

Derlemelerin Yapist: Konu ile ilgili basliklar ve kaynaklar.

3. Olgu Sunumu: Nadir goriilen ve tan1 ve tedavide farklilik gosteren
makalelerdir. Yeterli miktarda gorsellerle desteklenmelidir. Olgu
sunumlarinda hastanin kimliginin ortaya g¢ikmasina bakilmaksizin
hastalardan “bilgilendirilmis olur” alinmalidir.

Olgu Sunumu Ozeti: 100-150 kelime arasinda, yapilandiriimamus,
Tiirkge ve Ingilizce

Olgu Sunumunun Yapist: Girig, Olgu Sunumu, Tartisma ve Kaynaklar
boliimlerinden olugmalidir.

4. Editoryal: Dergi editorii ve editdryal kurul tiyelerinin degerlendirme
yazilaridir. Ozet ve anahtar kelimeler gerekmez.

5. Editore Mektup: Son bir y1l i¢inde dergimizde yayinlanan makaleler

ile ilgili veya bagimsiz konularla ilgili okuyucularin degisik gériis, tecriibe ve
sorularini igeren en fazla 1000 kelimelik yazilardir. Mektuba cevap editor
veyamakalenin yazarlari tarafindan yine dergide yayinlanarak verilir

Editore Mektubun Yapisi: Baglik ve 6zet boliimleri yoktur. Kaynak sayisi
en fazla 10 tanedir. Hangi makaleye ithaf olundugu belirtilmelidir.

8.Yazim Kurallar1

Dergimize gonderilecek yazilar OpenOffice, Microsoft Word, RTF veya
WordPerfect programinda iki satir aralikli yazilmali, kenarlarda en az 3 cm
bosluk birakilmalidir. Gonderilen yazilarda boélumler su sekilde
siralanmalidir: Tiirkge ve ingilizce ozet, anahtar kelimeler, ana metin,
tesekkiir, kaynaklar, tablolarin her biri ve sekil alt yazilari. ilk sayfadan
itibaren alt veya st kosede sayfa numarasi olmalidir. Tiirkge makalelerde
Tiirk Dil Kurumu'nun Tiirkge Soz1iigii esas alinmalidir.

Kisaltmalar: Kelimenin ilk gegtigi yerde parantez i¢inde verilir ve tim
metin boyunca o kisaltma kullanilir. Ozet boliimiinde kisaltma ve kaynak
numarasi kullanilmaz.

Anahtar Kelimeler: En az 3 adet, Tiirkge ve Ingilizce yazilmalidur.
Kelimeler birbirinden noktali virgiil (;) ile ayrilmalidir. Tiirk¢e anahtar
kelimelerde Tiurkiye Bilim Terimleri'ndeki (bkz:
http://www.bilimterimleri.com) terimler, Ingilizce anahtar kelimelerinde
MESH (Medical Subject Headings, www.nlm.nih.gov/mesh) terimleri esas
alinmalidir.

Tesekkiir: Eger ¢ikar catismasi, finansal destek, bagis ve diger biitin
editoryal (istatistik, dil) ve/veya teknik yardim varsa metnin sonunda
sunulmalidir.

Kaynaklar: Kaynaklar makalede gelis sirasina gore yazilmali ve ciimle
sonunda bir bosluk birakilip noktadan 6nce parantez i¢inde yazilmalidir.
Kaynaklar listesi makalenin bitimi sonrasi iki satir aralig1 bosluk birakarak
makalede ge¢is sirasina gore numaralandirilmak suretiyle yazilmalidir.
Kaynak yaziminda, yazar sayis1 6 ve tizerinde ise ilk 6 yazar yazilip sonrasi
i¢in Ingilizce kaynaklar igin "et al." Tiirkge kaynaklar igin "ve ark."ifadesi
kullanilmahidir. Metinde gegtikleri siraya gére kaynak sayismin editore
mektuplar i¢in 10, olgu sunumlari 15, aragtirma makaleleri ve derlemeler i¢in
50 ile smirl kalmasma 6zen gosterilmelidir. Kaynaklarda dergi adlarmin
kisaltilmig yazimlari igin "List of Journals Indexed in IndexMedicus" esas
alinmalidir (bkz: http://www.icmje.org). Online yayinlar i¢in DOI numarasi
tek kabul edilebilir referanstir.

Kaynaklari yazimii¢in 6rnekler:

Makale: Yazarlarinin soyadlari, isimlerinin bas harfleri, makale ismi,
dergi ismi, y1l, cilt ve sayfa numarasi belirtilmelidir. Ornek:

Piette MHA, De Letter EA. Drowning: still a difficult autopsy diagnosis.
Forensic Sci. Int. 2006;163:1-9.

Kitap: Kitap i¢in yazarlarin soyadlar1 ve isimlerinin bag harfleri, bolim
baghg, editérlerin isimleri, kitap ismi, kaginci baski oldugu, sehir, yaymevi,
yil ve sayfalar belirtilmelidir. Ornek;

Gordon I, Shapiro HA, Berson SD, editors. Forensic Medicine: A Guide
to principles. 3rd ed. Edinburg: Churchill Livingstone, 1988:196.

Robinson G, Gray T. Electron microscopy 1: Theoretical aspects and
instrumention. In: Bancroft JD, Stevens A, eds. Theory and Practice of
Histological Techniques. 3rd ed. Edinburg: Churchill Livingstone, 1990:509-
23.

Sekil, Resim, Tablo ve Grafikler: Sekil, resim tablo ve grafiklerin metin
icinde gectigi yerler ilgili ctimlenin sonunda belirtilmelidir. Sekil, resim,
tablo ve grafiklerin agiklamalar1 makale sonuna eklenmelidir. Sekil, resim ve
fotograflar ayr1 birer .jpg veya .gif dosyast olarak (pixel boyutu yaklasik
500%400, 8 cm eninde ve 300 ¢oziiniirlikte taranarak) sisteme yiiklenmelidir.
Kullanilan kisaltmalar gekil, resim, tablo ve grafiklerin altindaki agiklamada
belirtilmelidir. Daha 6nce basilmis sekil, resim, tablo ve grafik kullanilmis ise
yazili izin alimmalidir ve bu izin agiklama olarak resim, tablo ve grafik
agtklamasinda belirtilmelidir. Resimler ve fotograflar renkli, ayrintilari
goriilecek kadar kontrast ve net olmalidir.

Telif Hakki Diizenlemesi

Yaymn Hakki: Yayinlanmak iizere kabul edilen yazilarin her tiirlii yaymn
hakki dergiyi yaymlayan kuruma aittir. Yazilardaki diigiince ve oneriler ve
maddi hatalar tiimiiyle yazarlarin sorumlulugundadir. Yazilari yayima kabul
edilen yazarlar www.adlitipbulteni.com adresindeki “Yaym Hakki Devir
Formu”nu makaleleri basiimadan 6nce dergi ofisine géndermek zorundadir.

Gizlilik Beyam

Bu dergi sitesindeki isimler ve elektronik posta adresleri bu derginin
belirtilen amaglart dogrultusunda kullanilacaktir. Diger amaglar veya bagka
bir bolim i¢in kullanilmayacaktir.
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Author Guidelines

The Bulletin of Legal Medicine forensic sciences welcomes original
articles, case reports, editorials, and letters to the editor and review articles
on basic and clinical medical sciences. The official languages of the journal
are Turkish and English.

All manuscripts which will be published in the journal must be in
accordance with research and publication ethics.

Manuscripts are received with the explicit understanding that they
have not been published in whole or in part elsewhere, that they are not
under simultaneous consideration by any other publication. Direct
quotations, tables, or illustrations that have appeared in copyrighted
material must be accompanied by written permission for their use from the
copyright owner and authors. All articles are subject to review by the
editors and referees. Acceptance is based on significance, and originality of
the material submitted. If the article is accepted for publication, it may be
subject to editorial revisions to aid clarity and understanding without
changing the data presented. All authors should have contributed to the
article directly either academically or scientifically. Presentations at
congresses or in symposia are accepted only if they were not published in
whole in congress or symposium booklets and should be mentioned as a
footnote.

Submission Preparation Checklist

As part of the submission process, authors are required to check off
their submission's compliance with all of the following items, and
submissions may be returned to authors that do not adhere to these
guidelines.

1.Manuscript submission: All manuscripts should be submitted by
online system of journal atwww.adlitipbulteni.com For consideration, all
articles must be submitted online. Articles submitted in other forms will not
be considered.

2. Categories of Manuscripts

The Bulletin of Legal Medicine publishes the following types of
articles:

1.0riginal Articles: Original prospective or retrospective studies of
basic or clinical researches in areas relevant to medicine.

Abstract of Original Article: Turkish and English, 200-250 words,
the structured abstract contain the following sections: objective, material
and methods, results, conclusion. Editorial office will write Turkish
abstract for non-native Turkish speakers.

Structure of Original Article: Introduction, Material and Methods,
Results, Discussion, Acknowledgements, References sections must be
included.

2. Review Articles: The authors may be invited to write or should be
expert in that subject of review article.

Abstract of Review Article: Turkish and English, 200-250 words,
without structural divisions. Editorial office will write Turkish abstract for
non-native Turkish speakers.

Structure of Review Article: Titles or related topics and references.

3.Case Reports: Brief descriptions of a previously undocumented
disease process, a unique unreported manifestation or treatment of a known
disease process, or unique unreported complications of treatment
regimens. They should include an adequate number of images and figures.
Case reports should be accompanied by “Informed Consent” whether the
identity of the patients is disclosed or not.

Abstract of Case Reports: Turkish and English, 100-150 words,
without structural divisions. Editorial office will write Turkish abstract for
non-native Turkish speakers.

Structure of Case Reports: Introduction, Case Report, Discussion,
References.

4. Editorial: Special articles are written by editor or editorial board
members. Abstract is not required for editorials.

5 Letter to the Editor: These are letters which include different views,
experiments and questions of the readers about the manuscript that were
published in this journal in the recent year and should not be more than 1000
words. The answer to the letter is given by the editor or the corresponding
author of the manuscript and is published in the journal.

Structure of Letter to the Editor: There is no title and abstract. The
number of references should not exceed 10. Submitted letters should
include a note indicating the attribution to an article published in journal.

3.Manuscript Preparation

Manuscripts should be typed double-spaced with margins of 3 cm.
Articles should be set out as follows: cover letter, title page, abstract and
key words, main text, acknowledgment, references, tables and illustrations.
Table and illustration pages should also include the heading or legend, and
be numbered below or above the page.

Abbreviations: Abbreviations that are used should be defined in
parenthesis where the full word is mentioned. For commonly accepted
abbreviations and usage please use “Scientific Style and Format” (The CBE
for Manual for Authors Editors and Publishers, 6th ed. New York:
Cambridge University Press, 1994). Abbreviations should not be used in
Abstract section.

Key Words: They should be written at least three and also should
written Turkish and English. The words should be separated by semicolon
(;), from each other. Key words should be appropriate to “Medical Subject
Headings” (MESH) (please see www.nlm.nih.gov/mesh).

Acknowledgement: Conflict of interest, financial support, grants and
all other editorial and/or technical assistance if present, must be presented
atthe end of the text.

References: References in the text should be numbered in parenthesis
and listed serially according to the order of mentioning on a separate page,
double spaced, at the end of the paper in numerical order. All authors should
be listed if six or fewer, otherwise list the first six and add the et al.
References should be limited 10 for letter to the editor, 15 for case reports,
50 for case reports and review articles. Journal abbreviations should
conform to the style used in the Cumulated Index Medicus (please see
www.icmje.org). DOl is only acceptable for online reference.

Reference Format for Journal Articles: Initials of authors' names
and surnames, titles of article, journal name, date, volume, and inclusive
pages must be indicated. Example:

Piette MHA, De Letter EA. Drowning: still a difficult autopsy
diagnosis. Forensic Sci. Int. 2006;163:1-9.

Reference Format for Books: Initial's of author's names and
surnames, chapter title, editor's name, book title, city, publisher, date and
pages must be indicated. Example;

Gordon I, Shapiro HA, Berson SD, editors. Forensic Medicine: A
Guide to principles. 3rd ed. Edinburg: Churchill Livingstone, 1988:196.

Robinson G, Gray T. Electron microscopy 1: Theoretical aspects and
instrumention. In: Bancroft JD, Stevens A, eds. Theory and Practice of
Histological Techniques. 3rd ed. Edinburg: Churchill Livingstone,
1990:509-23.

Figures, Pictures, Tables and Graphics: All figures, pictures, tables
and graphics should be cited at the end of the relevant sentence.
Explanations about figures, pictures, tables and graphics must be placed at
the end of the article. Figures, pictures/photographs must be added to the
system as separate .jpg or .gif files (approximately 500x400 pixels, 8 cm in
width and scanned 300 resolutions. All abbreviations used, must be listed in
explanation which will be placed at the bottom of each figure, picture, table
and graphic. For figures, pictures, tables and graphics to be reproduced
relevant permissions need to be provided. This permission must be
mentioned in the explanation. Pictures and photographs must be in color,
clear and with appropriate contrast to separate details.

Copyright Notice

The journal owns the copyright of all published articles. Statements
and opinions expressed in the published material herein are those of the
authors. Manuscript writers are not paid by any means for their manuscript.
All manuscripts published must be accompanied by the "Copyright
Transfer Form" thatis available in the journal web site.

Privacy Statement

The names and email addresses enrolled in the journal system will be
used exclusively for the stated purposes of the journal; and will not be made
available for any other purpose or to any other party.
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