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tesekkiir ederiz.

Derginin elektronik ortamdaki yayinina
erisim www.marmaramedicaljournal.org
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Marmara Medical Journal tibbin
klinik ve deneysel alanlarinda 6zgln
arastirmalar, olgu sunumlari, derlemeler,
davet edilmis derlemeler, mektuplar, ilging,
fotografli soru-cevap vyazilari (photo-quiz),
editére mektup , toplanti, haber ve
duyurulan, klinik  haberleri ve ilging
arastirmalarin 6zetlerini yayinlamaktadir.

Yilda 3 sayi olarak Ocak, Mayis ve Ekim
aylarinda vyayinlanan Marmara Medical
Journal hakemli ve multidisipliner bir
dergidir.Gonderilen yazilar Tirkge veya
ingilizce olabilir.

Degerlendirme siireci

Dergiye gonderilen yazlar, ilk olarak
dergi standartlari agisindan incelenir. Derginin
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Editér, Kurulu vyaziyi reddetme vya da
yazara(lara) ek dedisiklikler icin gonderme
veya yazarlari  bilgilendirerek  kisaltma
yapmak hakkina sahiptir. Yazarlardan
istenen degisiklik ve dlzeltmeler yapilana
kadar, yazilar yayin programina
alinmamaktadir.

Marmara Medical Journal gonderilen
yazilan sadece online olarak
http://marmaramedicaljournal.org/submit.
adresinden kabul etmektedir.

Yazilarin bilimsel sorumlulugu yazarlara
aittir. Marmara Medical Journal vyazilarin
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Devir Formu imzalanip dergiye iletilmelidir.

Gonderilen yazilarin dergide yayinlanabilmesi
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sunulmus calismalar, yazinin bashk
sayfasinda tarihi ve yeri ile Dbirlikte
belirtilmelidir. Yayinlanmasi igin basvuruda
bulunulan makalelerin, adi gegen tim
yazarlar tarafindan onaylanmis olmasi ve
calismanin baska bir yerde yayinlanmamis
olmasi ya da yayinlanmak lzere
dederlendirmede olmamasi gerekmektedir.
Yazinin son halinin bltin yazarlar tarafindan
onaylandigi ve galismanin yurtildigl kurum
sorumlulari tarafindan onaylandigi
belirtilmelidir.Yazarlar tarafindan imzalanarak
onaylanan Ust yazida ayrica tim vyazarlarin
makale ile ilgili  bilimsel katki ve
sorumluluklari yer almali, calisma ile ilgili
herhangi bir mali ya da dider cikar catismasi
var ise bildirilmelidir.( * )
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"Marmara Medical Journal'de yayimlanmak
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degerlendirmede bulunmamaktadir.
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hazirlanan “Biomedikal Dergilere Goénderilen
Makalelerde Bulunmasi Gereken Standartlar *
a ( Uniform Requirements For Manuscripts
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Birimler, Agirliklar ve Olciller 11. Genel
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Makaleler Word, WordPerfect, EPS,
LaTeX, text, Postscript veya RTF formatinda
hazirlanmali, sekil ve fotograflar ayri dosyalar
halinde TIFF, GIF, JPG, BMP, Postscript, veya
EPS formatinda kabul edilmektedir.

Yazi kategorileri

Yazinin gonderildigi metin  dosyasinin
icinde sirasiyla, Tirkce bashk, 6zet, anahtar
sozcikler, Ingilizce baslik, oézet, Ingilizce
anahtar sbzclkler, makalenin metini,
kaynaklar, her sayfaya bir tablo olmak lzere
tablolar ve son sayfada sekillerin (varsa) alt
yazilar seklinde olmalidir. Metin dosyanizin
icinde, yazar isimleri ve kurumlara ait bilgi,
makalede kullanilan sekil ve resimler
olmamahdir.

Ozgiin Arastirma Makaleleri

Tiirkge ve Ingilizce 6zetler yazi baslgi
ile birlikte verilmelidir.

(i)ézetler: Amag (Objectives), Gereg ve
Yéntem (Materials and Methods) ya da
Hastalar ve Yontemler (Patients and
Methods), Bulgular (Results) ve Sonug
(Conclusion) boélimlerine ayrilmali  ve 200
sOzcliglu gegmemelidir.

(ii) Anahtar Sézciikler Index Medicus
Medical Subject Headings (MeSH) ‘e uygun
secgilmelidir.

Yazinin didger bolumleri, (iii) Giris, (iv)
Gere¢ ve Yoéntem / Hastalar ve
Yéntemler, (v) Bulgular, (vi) Tartisma ve
(vii) Kaynaklar'dir. Bashk sayfasi disinda
yazinin hicbir béliminin ayn sayfalarda
baslatilmasi zorunlulugu yoktur.

Maddi kaynak , calismayl destekleyen
burslar, kuruluslar, fonlar, metnin sonunda
tesekkdirler kisminda belirtilmelidir.

Olgu sunumlari

ingilizce ve Tirkce dzetleri kisa ve tek
paragraflik olmalidir. Olgu sunumu O6zetleri
adirlikli olarak mutlaka olgu hakkinda bilgileri
icermektedir. Anahtar sézclklerinden sonra
giris, olgu(lar) tartisma ve kaynaklar seklinde
duzenlenmelidir.

Derleme yazilari
Ingilizce ve Tirkge bashk, Ingilizce ve
Tirkce 6zet ve Ingilizce ve Tirkce anahtar

kelimeler yer almalidir. Kaynak sayisi 50 ile
sinirlanmasi dnerilmektedir.

Kaynaklar

Kaynaklar yazida kullaniis sirasina gére
numaralanmalidir. Kaynaklarda verilen
makale yazarlarinin sayisi 6 dan fazla ise ilk
3 yazar belirtilmeli ve Ingilizce kaynaklarda
ilk 3 yazar isminden sonra “ et al.”, Tlrkge
kaynaklarda ise ilk 3 yazar isminden sonra “
ve ark. “ ibaresi kullaniimahdir.

Noktalamalara birden ¢ok vyazarh bir
calismayi tek yazar adiyla kisaltmamaya ve
kaynak sayfalarinin baslangig ve bitimlerinin
belirtiimesine dikkat edilmelidir. Kaynaklarda
verilen dergi isimleri Index Medicus'a
(http://www.ncbi.nim.nih.gov/sites/entrez/qu
ery.fcgi?db=nlmcatalog) veya Ulakbim/Tlrk
Tip Dizini’‘ne uygun olarak kisaltiimalidir.
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etkinligi. Trakya Univ Tip Fak Derg
2005;22:70-5.

Kitap: Norman 1], Redfern SJ], (editors).
Mental health care for elderly people. New
York: Churchill Livingstone, 1996.

Kitaptan Boliim: Phillips SJ, Whisnant JP
Hypertension and stroke. In: Laragh JH,
Brenner BM, editors. Hypertension:
Pathophysiology, Diagnosis, and
Management. 2nd ed. New York: Raven Pres,
1995:465-78.

Kaynak web sitesi ise: Kaynak
makalerdeki gibi istenilen bilgiler verildikten
sonra erisim olarak web sitesi adresi ve
erisim tarihi bildirilmelidir.

Kaynak internet ortaminda basilan
bir dergi ise: Kaynak makaledeki gibi
istenilen bilgiler verildikten sonra erisim
olarak URL adresi ve erisim tarihi verilmelidir.
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In: Lun KC, Degoulet P, Piemme TE, Rienhoff
O, editors. MEDINFO 92. Proceedings of the
7th World Congress on Medical Informatics;
1992 Sep 6-10; Geneva, Switzerland.
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Tablo, sekil, grafik ve fotograf

Tablo, sekil grafik ve fotograflar yazinin
icine vyerlestiriimis halde godnderilmemeli.
Tablolar, her sayfaya bir tablo olmak (zere
yazinin gonderildigi dosya iginde olmal ancak
yaziya ait sekil, grafik ve fotograflarin her biri
ayrl bir imaj dosyasi (jpeg yada gif) olarak
gbnderilmelidir.
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Tablo bashklari ve sekil altyazilan eksik
birakilmamalidir. Sekillere ait acgiklamalar
yazinin gonderildigi dosyanin en sonuna
yazilmahdir. Tablo, sekil ve grafiklerin
numaralanarak yazi icinde yerleri
belirtiimelidir. Tablolar yaz igindeki bilginin
tekrari olmamahdir.

Makale yazarlarinin, makalede eder daha
Once vyayinlanmis alinti yazi, tablo, sekil,
grafik, resim vb var ise yayin hakki sahibi ve
yazarlardan yazili izin almalar ve makale (st
yazisina ekleyerek dergiye ulastirmalan
gerekmektedir.

Tablolar Metin icinde atifta bulunulan
siraya gbre romen rakkami ile
numaralanmahdir. Her tablo ayri bir sayfaya
ve tablonun Ust kismina kisa ancak anlasilir
bir baslik verilerek hazirlanmalidir. Baslik ve
dipnot aciklayici olmahdir.

Satun basliklan kisa ve 6lgim dederleri
parantez iginde verilmelidir. Butdn
kisaltmalar ve semboller dipnotta
aciklanmalidir. Dipnotlarda su semboller:
(t+98) ve P dederleri icin ise *, **, xxx
kullanilmahdir.

SD veya SEM gibi istatistiksel degerler
tablo veya sekildin altinda not olarak
belirtilmelidir.

Grafik, fotograf ve cizimler SEKIL olarak
adlandinimali, makalede gectigi siraya gore
numaralanmali ve acgiklamalan sekil altina
yazilmahdir Sekil alt yazilari, ayrica metinin
son sayfasina da eklenmelidir. BlyUtmeler,
sekilde uzunluk birimi (bar cubudu iginde) ile
belirtilmelidir. Mikroskopik resimlerde
buyitme orani ve boyama teknigi
aciklanmalidir.

Etik
Marmara Medical Journal’a yayinlanmasi
amaci ile godnderilen vyazilar Helsinki

Bildirgesi, lyi Klinik Uygulamalar Kilavuzu,lyi
Laboratuar Uygulamalan Kilavuzu esaslarina
uymalidir. Gerek insanlar gerekse hayvanlar
acisindan etik kosullara uygun olmayan
yazilar yayinlanmak {zere kabul edilemez.
Marmara Medical Journal, insanlar lzerinde
yapilan arastirmalarin énceden Arastirma Etik
Kurulu tarafindan onayinin alinmasi sartini
arar. Yazarlardan, vyazinin detaylarini ve
tarihini bildirecek sekilde imzali bir beyan ile
basvurmalar istenir.

Calismalar deney hayvani kullanimini
iceriyorsa, hayvan bakimi ve kullaniminda
yapilan islemler  yazi iginde kisaca

tanimlanmalidir. Deney hayvanlarinda &zel
derisimlerde ilag kullanildiysa, vyazar bu
derisimin kullanilma mantigini belirtmelidir.

insanlar (Uzerinde vyapilan deneysel
calismalarin sonuclarini  bildiren vyazilarda,
Kurumsal Etik Kurul onayi alindidini ve bu
calismanin yapildigi gonillt ya da hastalara
uygulanacak prosedurlerin  6zelligi timuyle
kendilerine anlatildiktan sonra, onaylarinin
alindigini gosterir ctmleler yer almalidir.

Yazarlar, bu tir bir galisma s6z konusu
oldugunda, uluslararasi alanda kabul edilen
kilavuzlara ve TC. Sadlk Bakanhdi tarafindan
getirilen ve 28 Aralik 2008 tarih ve 27089
sayilli Resmi Gazete'de vyayinlanan "Klinik
arastirmalan Hakkinda Y&netmelik" ve daha
sonra yayinlanan 11 Mart 2010 tarihli resmi
gazete ve 25518 sayili “Klinik Arastirmalar
Hakkinda Yonetmelikte Dedisiklik Yapildigina
Dair Yonetmelik” hiikimlerine uyuldugunu
belirtmeli ve kurumdan aldiklari Etik Komitesi
onayini goéndermelidir. Hayvanlar (zerinde
yapilan galismalar igin de gereken izin
alinmali; yazida deneklere adri, aci ve
rahatsizlik verilmemesi igin neler yapildidi
acik bir sekilde belirtilmelidir.

Hasta kimligini  tanitacak  fotograf
kullanildiginda, hastanin yazih onay!l
gonderilmelidir.
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Seza Arbay

Marmara Universitesi Tip Fakultesi
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Tibbiye Caddesi, No: 49, Haydarpasa
34668, Istanbul

Tel:4+90 0 216 4144734

Faks:+90 0 216 4144731

e-posta: mmj@marmara.edu.tr
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ARASTIRMA YAZISI

HOMOSISTEININ iNSAN GOBEK KORDON VEN ENDOTEL HUCRE KULTURUNDE
eNOS ve DDAH GEN EKSPRESYONLARI UZERINE ETKIiSi

Mustafa Akkiprik*, Duygu Cevik?, Ayse Ozer', Kaya Emerk?

Marmara Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Istanbul, Tiirkiye?Marmara
Universitesi, Tip Fakiiltesi, Biyokimya Anabilim Dali, /stanbul, Turkiye

OZET

Amag: Artmis plazma homosistein seviyeeri, miyokard enfarktsl, fel¢ ve periferik vaskiler hastaliklarda
bagimsiz bir risk faktordir. Bu calismada, homosisteinin nitrik oksit (NO) sentezini, biyoyararlanimini ve
yikimini nasil etkiledigini ortaya koymak amaci ile endotel hticre kilttriinde endotelyal nitrik oksit sentaz
(eNOS) ve dimetilarjinin dimetilaminohidrolaz (DDAH) gen ekspresyonlari ile NO dizeyleri arastiriimistir.

Yontem: Calismada insan gébek kordon ven endotel hiicre kultiri (HUVEC) yapiimis ve kultir hiicrel eri
10, 50, 100, 500 ve 1000 pM homosistein konsantrasyonlari ile 24 saat inktibe edilmistir. Daha sonra bu
hicrelerden (~1x106 hiicre) total RNA izolasyonu yapilarak ters transkriptaz (RT) reaksiyonu ile
komplementer DNA (cDNA) eldesi saglanmistir. Elde edilen cDNA ornekleri eNOS ve DDAH
transkriptlerine 6zgu primerler kullanilarak polimeraz zincir reaksiyonu (PZR) yontemi ile cogaltilmistir.
PZR UrUnlerinin agaroz jel elektroforezi sonrasinda dijital jel gorunttleme sistemi ile dansitometrik olarak
olcumleri yapilmistir. Ayrica hiicre kultiri medyumlarindan elektrokemiliminesans yontemi ile NO
analizleri yapilmistir.

Bulgular: Elde edilen veriler isiginda, homosisteinin endotel hiicre kiltirinde eNOS ve DDAH gen
ekspresyonlar Uzerine istatistiksel anlamlilik yaratacak herhangi bir etkisinin olmadigl gosterilmistir. Buna
karsin homosisteinin NO duizeyine hafif bir baskilayici etkisi oldugu gorulmastir.

Sonug¢: Sonug olarak, homosisteinin NO Uzerine etkisinin eNOS ve DDAH gen ekspresyonlari diizeyinde
olmadigl bu nedenle 6zellikle stibstrat diizeyinde denetim mekanizmalari Uizerine yogunlasilmasi gerektigi
distinil mektedir.

Anahtar sozciikler: Homosistein, eNOS, DDAH, Nitrik oksit (NO)

EFFECTS OF HOMOCYSTEINE ON eNOS AND DDAH GENE EXPRESSION LEVELS
IN PRIMARY HUMAN UMBILICAL ENDOTHELIAL CELL CULTURE

ABSTRACT

Aim: Elevated plasma homocysteine levels are independent risk factors for myocardial infarction, stroke
and peripheral vascular disease. The aim of this study was to investigate effects of homocysteine on nitric
oxide (NO) synthesis, bioavailability and degradation by analysis gene expression levels of endothelial nitric
oxide synthase (eNOS) and dimethylarginine dimethylaminohydrolase (DDAH) and aso NO levels in
endothelia cell line.

Material and Methods: Human umbilical vein endothelial cell culture (HUVEC) was performed and
incubated with various homocysteine concentrations (10uM, 50uM, 100uM, 500uM, 1000uM). After that,
total RNA was extracted from these cells and converted to cDNA. These cDNA samples were amplified with
PCR for eNOS and DDAH genes. Then the products were run in agarose gel electrophoresis and analysed
for densitometric measurement by gel imaging system. In addition, NOx was analysed in cell culture
mediums with el ectrochemiluminesans method.
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Results: All these studies show that homocysteine has no statistically significant effect on eNOS and DDAH
gene expressions in endothelial cell culture. On the other hand, homocysteine has a minor suppressive effect

on NOx levels.

Conclusion: These data suggest that the effect of homocysteine on NO levelsis not through gene expression
levels of eNOS and DDAH but it is at substrate level.

Keywords: Homocysteine, eNOS, DDAH, Nitric oxide (NO)

GIRIS

Homosistein, metiyonin metaboliti olarak
bulunan, sulfir tastlyan bir amino asittir.
Homosistein,  metiyonin  metabolizmasi
sirasinda, iki metabolik yolun kesismesinde
anahtar rol oynar. Plazmada bircok formda
bulunur:  70-80% proteine bagli, 20-30%
dislifid ve cok az bir miktarida serbest ve
indirgenmis halde bulunur'. Homosistein ya
transsilfUrasyon yolu ile sistatiniyonine sonra
da sistine katabolize olur ya da metiyonin
haline yeniden metillenir. Homosisteininin
metillenmesi folat ve kobalamin bagimli bir
enzim olan metiyonin sentaz tarafindan
yapilir. Artmig plazma homosistein seviyeleri,
miyokard enfarktlisl, felc ve periferik
vaskiler hastaliklarda bagimsiz  bir risk
faktori olarak belirtilmistir. Folik agit,
vitamin B6 ve vitamin B12 ekskligi,
Sistatiniyon B- sentaz ve 510
metilentetrahidrofol at reduktaz gibi
metabolizmasinda yer aan degisik enzimlerin
eksiklikleri, plazma homosistein dizeyinin
artmasina  yol agmaktadir. Homosistein
vaskiuler fonksiyonu bozarak aterosklerozda
komplikasyon riskini artirir?.

Hiperhomosisteineminin  ateroskleroza yol
acma mekanizmalarindan bir tanes de NO
yolagidir’. Endotelyal NO vazodilatatérdiir ve
anti-trombosit  etkileri  vardir.  Hiper-
homosi steinemide endotel bagimli relaksasyo-
nun bozulmasi NO'nun biyo-yararlaniminin
azalmasi sonucunda olmaktadir.  Biyo-
yararlannmin azalmasi baglica; Gretiminin
azalmasindan, degradasyonunun artmasindan
veya nitrozotiyol tlrevlerinin olusmasindan
kaynaklanmaktadir. Homosisteinin ~ NO
dretimini etkiledigi bilinen bir konu olmasina
ragmen mekanizmasi tam olarak
anlastlamamistir®,

Asimetrik dimetilarjinin (ADMA), ozellikle
endotel hicreleri tarafindan sentezlenen NO
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yolaginin 6énemli bir endojen regulat6rudir.
ADMA  dizeyindeki  artisin,  endotel
disfonksiyonunun derecesi ile korelasyon
gosterdigi bildirilmigtir ve ADMA'nin endotel
disfonksiyonunun  yeni bir  belirteci
olabilecegi ileri siiriimektedir’. ADMA,
cogunlukla endotel hicrelerde ve bobrekte
bulunan dimetilarjinin dimetilaminohidrolaz
(DDAH) enzimi tarafindan L-sitriline ve
dimetilamine metabolize olur®. ADMA
dizeyinin artmasinin  6énemli bir nedeni
DDAH fonksiyon yetersizligidir”®.

Bu calismada, hiperhomosisteineminin nitrik
oksit (NO) Uzerine etkisini ortaya koyarak
daha Once elde edilen ancak netlesmemis
sonuclara Isik tutmak amaci ile endotel hiicre
kiltirinde endotelyal nitrik oksit sentaz
(eNOS) ve dimetilarjinin  dimetila-
minohidrolaz (DDAH) gen ekspresyonlari ile
NO duzeyleri arastiriimistir.

GEREC-YONTEM

Bu calisma Marmara Universitesi Etik Kurul
Komitesince onaylanmistir. Goztepe Sosyal
Sigortalar Kurumu  Hastaness Dogum
Servisi'nden normal dogum yapan hastalara
ait gobek kordonlari steril HEPES tampon
sain (HBS) igerisine ainarak, 1-3 saat
icerisinde Jaffe ve arkadaslarinin metoduna
uygun olarak endotel hicreleri kollgenaz ile
izole edildi®. Hucreler, % 20 fetd dana
serumu, amfoterisin B penisilin/ streptomisin
iceren medyum 199 (M2520) ile kadltdr
kablarina ekildi ve 37°Chk %51k CO2
inkibatorine konuldu. Prekonfluent oluncaya
kadar iki gunde bir medyumlari degistirildi.
Prekonfluent primer  kdltdr  hicrelerinin
medyumlari atilarak, yerine normal medyum,
10 mmol/L, 50 mmol/L, 100 umol/L, 500
pmol/L ve 1000 pmol/L L-homosistein'li
medyumlar  konuldu. Yirmi  dort saat
inklibasyondan sonra, medyumlar
ependorflara 1'er ml paylastirilarak NO cihazi




Marmara Medical Journal 2007;20(3);144-149 =
Mustafa Akkiprik, ark. =
Homosisteinin insan gdbek kordon ven endotel hiicre kiltirinde eNOS ve DDAH gen ekspresyonlari tizerine etkisi o5t

ile NO dlcimi yapilmasl icin -20° Ca
kaldirildi, hicreler ise -70° C' de saklandi.

kiyaslandiginda elde edilen sonuglar Sekil 1
ve 2'de; NO metabolitlerinin ol¢timleri ise
Sekil 3'de gorulmektedir.

Hucrelerden (~1x106 hicre) total RNA
izolasyonu Qiagen Rneasy Mini Kiti
kullanilarak  protokoline uygun olarak
yapildi. RNA'nin safligini ve miktar tayinini
spektrofotometre olgtimleri ile yapildi. Bunun
icin kullanilacak kivetler 0.1 M NaOH ve
1ImM EDTA c¢0Ozeltis ve daha sonra %0.1
DEPC'li saf su ile yikandi. RNA dilUsyonu
1/50 olacak sekilde hazirlanarak drnekler 260
ve 280 nm dalga boyunda spektrofotometrik
olarak  Olcllip, absorbans  degerleri
saptandiktan sonra, [A260x40xDF] esitligine
gore mililitredeki RNA miktari mg olarak
hesaplandi. Ardindan Qiagen Omniscript RT
kiti kullanilarak ters transkriptaz (RT)
reaksiyonu ile komplementer DNA (CDNA)
eldes saglandi. Elde edilen cDNA ornekleri
eNOS ve DDAH transkriptlerine 6zgu
primerler  kullanilarak  polimeraz  zincir
reaksiyonu (PZR) yontemi ile ¢cogaltildi. PZR
urdinlerinin agaroz jel elektroforezi sonrasinda
dijital  jel  gorintileme  sistemi  ile
dansitometrik olarak olgimleri yapilmis ve
referans gen  olarak  B-aktin  geni
kullanimistir.

Jel  goruntisiinin yogunluk o6lctimleri 6nce
kendi pozitif kontroli olan B -aktin ile
oranlanmis daha sonra her calisma
grubundaki ornek kendi grubuna ait kontrole
oranlanmistir. Istatistiksel analizler “Instant
2.0 programi kullanilarak, nonparametrik
Mann-Whitney testi ile yapilmistir. Tdm
gruplar kontrol grubu ile karsilastirildiginda
p>0,05'dir ve istatistiksel olarak anlamsizdir.

Nitrit  oksit  Olgimleri  ise, NO'nun
metabolitleri (NOx) olan nitrit ve nitratin
tekrar NO'ya cevrilmess ve ozon ile
reaksiyonu sonucunda olusan kemiliminesana
dayali teknikle 6lgen, yiiksek derecede sengitif
detektdre sahip olan Sievers model 280i NO
analizor (NOA) kullanilarak yapilmistir.

BULGULAR

Hucre kalturleri cesitli  konsantrasyonlarda
(10, 50, 100, 500 ve 1000 pmol/L) Hcy
(homosistein) ile 24 saat inkibe edildikten
sonra eNOS ve DDAH gen ekspresyon
degisimleri  referans gen p-aktin ile
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konsantrasyonlarda (0, 10,50, 100, 500, 1000 mM)
24 saat sire ile inkiibasyonu sonrasindaki eNOS gen
ekspresyonu degisimleri. eNOS jel gorintlsinin
yogunluk o6l¢climinin kendi pozitif kontroline ve
daha sonra kendi grubuna ait kontrole oranlarinin
grafigi.
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Sekil 2: HUVECIlerin homosisteinin  farkli

konsantrasyonlarda (0, 10,50, 100, 500, 1000 mM)
24 saat sire ile inkiibasyonu sonrasindaki DDAH gen
ekspresyonu degisimleri. DDAH je gorUntisinin
yogunluk o6lciiminin kendi pozitif kontroline ve
daha sonra kendi grubuna ait kontrole oranlarinin
grafigi.
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Sekil 3: HUVEC'lerin  homosisteinin  farkli

konsantrasyonlarda (0, 10,50, 100, 500, 1000 mM)

24 saat sire ile inkibasyonu sonrasindaki
metabolitlerinin (NOXx) dizeyleri.

TARTISMA

Aterosklerotik kap hastaliklari son derece
Onemli olup bati Ulkelerinde bir numarali
Olim  nedenidir.  Artmis  homosistein
seviyelerinin, ateroskleroza ve kardiyo-
vaskiler hastaliklara yol actigi  bilinmek-
tedir>®. Homosistein, bu etkisini endotel
hasari yolu ile gostermektedir. Homosisteinin
vaskiler hastaliklara yol agma patogenezinde
NO'in o6nemli bir yeri oldugu distnul-
mektedir®,

Hiperhomosisteineminin endotel bozuklugunu
hangi mekanizma ile gergeklestirdigi acikliga
kavusmamistir. Her ne kadar hiper-
homosisteinemi  MCP-1  ekspresyonunu
artirarak  monositlerin  intimaya  girisini
hizlandirsa da eNOS ekspresyonuna 6nemli
bir etkis gosterilememistir’®. Bu bulgular
normal miktarda NO sentezi oldugunu ancak
NO miktarlarinin bir baska mekanizma ile
azatildigini velveya eNOSun inhibe
edildigini gostermektedir.

Homosisteinin, NO Uzerine etkisini inceleyen
arastirma gruplari birbiri ile gelisen sonuclar
elde etmislerdir. Homosisteinin NO sentezini
arttirdigini gosteren calismalarin yani sira**™*>,
homosisteinin NO sentaz aktivitesine etki
etmeden, NO dizeyini azattigi bulgularida
mevcuttur™®.

Yapilan bazi calismalar homosisteinin NO
biyoyararlanimini azalttigini gostermektedir.

NO
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S
Homosistein, NO biyoaktivitesini  birgok
mekanizma ile azatabilir. Bu

mekanizmalardan en dnemlileri homosisteinin
oksidatif stres yaratmasi ve NOyu S
nitrozohomosistein haline gevirerek ortamdan
uzaklastirmasidir. NO katabolizmasi sirasinda
otooksidasyonla, = homosisteine  bagimli
oksijen serbest radikalerinin  Uretildigi
gosterilmistir'’. NO'nun homosisteinin serbest
tiol grubu ile anormal etkilesimi sonucu
yikilmasi, NO'nun biyoyararlanimini
azaltabilir. Tioller, NO ile reaksiyona girerek,
S-nitrozotiolleri  olustururlar.  Ancak, S
nitrozotioller, guanilat siklazi aktive etme
yolu ile, hem vazodilator hem de
antitrombosit  etkiler  olusturabilirler’.
Upchurch ve ark. 1997'de yaptiklari bir
calismaya gore ise, homosistein doza bagiml
olarak, glutation peroksidaz mekanizmasi ile,
NO'nun biyoyararlanimini  azaltmaktadir’®.
Stamler ve ark. 1993'de yaptiklari bir
calismaya gore ise homosisteine uzun slre
maruz kalma (3 saatten fazla), NO cevabini
bozmustur3. Bunlara karsilik yapilan bir
calismada endotel hicrelerinin, homosisteine
15 dakika gibi kisa bir sire maruz kalmasinin
bile NO salinmasini uyardigini, ve vazodilator
ve antitrombosit bir madde olan S-NO-Hcy
olusumu ile sonuglandigini géstermistir®’.

Bu c¢alisma, homosisteinin 24 saat inkiibasyon
sonrasinda, homosisteinin  degisik konsan-
trasyonlarda, eNOS ekspresyonu Uzerine
etkis olmadigini  gostermistir. Istatistiksel
olarak da eNOS ekspresyon dizeylerinde
herhangi bir fark saptanamamistir. Bu konuda
yapilan diger caismalarda da eNOS
ekspresyon dizeylerinde bir fark olmadigi
ileri stirtlmiistiir. Chow ve ark.'®, insan gbek
endotel hucrelerinde yaptiklart calisma ile
homosisteinin eNOS ve iNOS aktivitesine
etki etmedigini, Zhang ve ark.?, ise endotel
hucrelerini 24 saat 10uM, 20uM, ve 50uM
homosisteinle uyarilma ile eNOS diizeyinde
degisiklik olmadigini bildirmislerdir. Sigir
aortik endotel hicrelerinde yapilan baska bir
calismada ise 24 saatlik inklbasyon
sonrasinda eNOS proteini ve bazal NOS
aktivitess  seviyelerinde  bir  degisiklik
olmadig saptanmistir'®. Bu konuda yapilan
calismalarin  bir kisminda ise tam tersi
sonuclar gozlemlenmis ve eNOS ekspresyonu
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atmis  olarak bulunmustur. Sican  aort
halkasi® ve sican aort endotel hiicrelerinde™
yapilan benzer  calismalarda  eNOS
ekspresyonunun  arttigi  bulunmustur. Bu
calismalar arasindaki en onemli fark kdltire
karsin hayvan deneyi olmasidir.

Calismamizda, homosisteinin eNOS
ekspresyonu tzerine etkisi olmadigl gorilmas
ve S-nitrozohomosistein olusumu ile NO
duzeylerini  etkiledigi  disunulerek  NOx
seviyeleri incelenmistir. Elde edilen bulgular
Isiginda, her ne kadar istatistiksel olarak
anlamli olmasa da, fizyolojik doz olan 10uM
konsantrasyonda NOx seviyelerinde hafif bir
artis, daha yiUksek dozlarda azalma,
denedigimiz en yuksek toksik doz olan
1000uM'da daha da azalma gozlemlenmistir.

arastirmalar  plazma ADMA
diizeylerinin hiperhomosi steinemi gibi
patol ojik durumlarda arttigini
gostermektedir®. Calismamizda, DDAH gen
ekspresyonlarinda bir degisiklik
bulamadigimizdan ADMA  duzeylerindeki
beklenen artisin onun yikimindan sorumlu
enzim olan DDAHnin ekspresyonunun
azamasina degil DDAH'nin aktivitesinin
azalmasina bagli olabilecegini ima eder.
DDAH'nin aktif bdlgesinde aktif bir sistein
bulunur. Bu sistein  homosistein ile
oksitlenirse enzimin inaktif olmasi kacinil-
mazdir. Ancak heniiz hiicre iginde iki molekil
arasinda boyle bir etkilesim gosterilememistir.
Bir diger olasilik da hiperhomosisteineminin
sebep oldugu oksidatif olaylara bagl
hasarlanma mekanizmalaridir. Calismamizda
24 saat homosistein inkiibasyonu sonrasinda
DDAH gen ekspresyonu incelenmis olup,
daha uzun sireli, 6rnegin 48 saat homosistein
inkUbasyonlarinda DDAH ekspresyon
dizeyinin  muhtemel distsUnin  gozlem-
lenebilecegi unutulmamalidir.

Sonu¢ olarak, bu calismada farkli
konsantrasyonlarda homosistein ile 24 saat
boyunca inkibe edilen HUVEC serisinde
eNOS ve DDAH gen ekspresyonlarinin
istatistiksel olarak anlamli  bir degisiklik
gostermedigi saptanmistir. NOx diizeyleri igin
ise istatistiksel olarak anlamli olmasa da bir
miktar dusUs oldugu gbzlemlenmistir. Her ne
kadar  literatirde = homosisteinin  NO

Y apilan

diizeylerini dislrdlgine dair yayinlar varsa
da bu distsin enzim ekspresyonuna bagli
olmadigi ve NO' nun kullanilabilir kismini
muhtemelen nitrozotiol turevlerinin olusmasi
araciligl ile azaltmasina bagli  oldugu
calismamizda anlastimistir.
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ABSTRACT

Objective: The relative contribution of hormones (androgens and estrogen) to female sexuality and
psychosocial statusis controversial in menopausal transition.

Materials and Methods: We compare the changes of hormonal and psychosocial factors in perimenopausal
women with the changes of sexual function.

Results: Among DHEAS, FSH, LH, estradiol and free Testesterone (T), free T isthe only variable that is
significantly associated (P<0.05) with sexual satisfaction.

Conclusion: Sexual functioning declines with the menopausal transition. Endogenous hormone levels except
androgens do not seem to explain this decline.

Keywords: Hormones, Sexuality, Menopausal transition

MENOPOZAL GECIS DONEMINDE HORMONLAR VE SEKSUEL FONKSIYONLAR

OZET

Amac: Menopozal gecis doneminde hormonlarin (androjen ve Ostrojenler) kadin seksiialitesine ve
psikososyal durumuna etkisi tartismalidir.

Yontem: Bu galismamizda perimenopozal hastalarda hormonal degisimlerin sekstel fonksiyonlar Uzerine
degisimini inceledik.

Bulgular: DHEAS, FSH, LH, 6stradiol ve serbest testesteron arasinda yalnizca serbest testesteronun anlamli
olarak etki ettigini gordik (P<0.05).

Sonuclar: Menopazal gecis doneminde seksiiel fonksiyonlarda bir miktar azalma olmustur, bu azalmayi
androjenler disinda diger endojen hormonlarla agiklamak zordur.

Anahtar Kelimeler: Hormonlar, Sekstiel fonksiyonlar, Menopozal gecis donemi

INTRODUCTION

Women attending gynecology clinics often

complain of increasing sexua and
psychosocial  problems’. The relative shows similar changes to those described for

contribution of hormones (androgens and testesterone but has an even more pronounced

estrogen) to female sexudity and age—related decrease®. On the longitidunal
psychosocial status is controversial. In anayses low (estradiol) E2 levels
menopausal transition, low libido, blunted significantly adversely affect women's sexua
motivation, decreased well-being, and fatigue interest and responsiveness but not sexual
are symptoms due to female androgen activity’. A significant and  negative
deficiency’. Studies so far show that association between E2 level and dyspareunia

testesterone levels reach an appearent level in has also been found®®.

of circulating total testosterone as that of
women in their twenties®,
Dehydroepiandrosterone sulfate (DHEAS)

the early reproductive years (third decade of
life) and then decrease with age. Women in
their forties have approximately haf the level
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Rosen reported three randomized controlled
studies that suggest the importance of
(testesterone) T in postmenopausal women'.
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Lobo found that sexual desire increased in
postmenopausal women treated with estrogen
and T over estrogen alone®. The Melbourne
Women's Midlife Health Project showed T
levels in women naturally undergoing the
menopausal transition are more related to age
than to the final menstrual period®.

Hormonal changes during the menopausal
transition occur in a period. In these years
dense psychosocial factors affect women’'s
sexuality. Dennerstein et a. reported that
some of the social transitions like losing or
gaining apartner in midlife, age-related health
problems had adverse or positive effects on
women'’s sexual function™.

The aim of this study is to compare changes
of hormonal factors in perimenopausal
women with the changes of sexual function.

MATERIAL AND METHOD

From January to April 2001, a total of 85
Turkish women aged 40-54 were recruited to
participate in this study a Marmara
University Hospital. Premenopausal status
was defined as having an FSH level of no
higher than 30 m 1U/ml, three consecutive
menstrual cycles in 3 months preceding
baseline visit, absence of surgical menopause,
no hormonal therapy, and a BMI between 22
and 27. Exclusion criteria were pregnancy,
having serious medical problems that could
affect menopausal transition time or their
variables, or having a history of drug or
alcohol abuse. All participants gave a written
informed consent form for their participation
in the study.

The study participants completed a three-part
psychosocial questionnaire designated by the
primary investigator. The first part included
psychosocial information such as education
level, marital status, financial and career
satisfaction, number and ages of children.
Then we tabulated the current number of
psychosocial factors. The second part
included 18 questions on sexual satisfaction.
The questionnaire included these items:
feelings for partner, passionate love for
partner, satisfied with partner, sexud
responsivity-arousal/orgasm during sexua
activities and enjoyment of sexual activities,
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frequency of sexual activities, libido-sexual
thoughts or fantasies-, partner difficulties in
sexual performance. The third part was about
menopausal symptoms and ability to control
disturbing symptoms. The scores on the
sexual satisfaction scale ranged from 8 to 40
(little sexual satisfaction — high sexual
satisfaction). Chronbach’s alpha for this scale
was 0.70 for data collected in 1 vyear
indicating acceptable reliability™. FSH was
measured by automated Microparticulate
Enzyme Immunoassay (Abbott Diagnostics
IMX Analyser; Abbott Laboratories, Abbott
Park,IL). Correlation coefficents were 0.98.
Estradiol was measured by using a double-
antibody RIA kit purchased from Diagnostic
Products Corp. (Diagnostic  Products
Corporation, Los Angeles, CA). DHEAS

were measured with an  automated
chemiluminescent enzyme immunoassay
(DPC) wusing the Immulite Automated

Analyser (Immulite; Diagnostic Products
Corporation, Los Angeles, CA). Serum free
testesterone level was measured by using
double-antibody RIA, the between assay
coefficient of variation at a testosterone level
of 2 nmol /L was 10%.

Statistical analyses were performed SPSS,
version 13 (Chicago,IL). Student’s t-test and
linear regression analyses were used where

appropriate.
RESULTS

The mean age of the women was 45.9 + 1.9
years. The median parity was 2 (range, O to
3). Free testesrone levels changed minimally
during thel year period decreasing 3.26 +
047 U, sexua satisfaction scores also
decreased from a mean score of 25.43 £ 6.27
to 2491 + 591 ; these were all significant
(P<0.05). The results of the other hormones,
shown in Table I, suggest that free T was the
only variable that is significantly associated
(P<0.05) with sexual satisfaction. All the
parameters of the questionnare, libido, sexual
responsivity, frequency of sexua activities,
partner’s problems did not show association
with blood hormone levels except free T.
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Table I: Association of hormone levels with sexual functioning at the beginning and year 1

Basd Yearl
Hormone levels R’ P R? P
FreeT 0.099 0.003 0.087 0.006
DHEAS (umol/l) 0.014 0.282 0.007 0.459
FSH (mlU/) 0.018 0.225 0.004 0.564
LH (mlIuU/l) 0.002 0.709 0.01 0.360
Estradiol (pg/ml) 0.014 0.275 0.001 0.731

DISCUSSION

In this study, the level of free T was
corralated with sexual satisfaction in
perimenopausal women.

We found a minimal, but significant decrease
infree T levelsin the one year period. Sexua
satisfaction scores also minimally decreased.
The evidence from double-blind placebo-
controlled clinical trials suggests androgens
affect sexua functioning. It was found that
testerone had significant positive effects over
that of estrogen alone on mood and on sexual
functioning'*3. Burger et a. demonstrated no
change in T levels after menopause, and
Gerber et al. found a nonsignificant decrease
infree T during 5 years***>,

Our study does not show a relationship
between low sexua satisfaction scores and
low estradiol, DHEAS levels (P>0.05) in
menopausal transition. Dennerstein et al. also
found no direct relationship between mood
scores and hormone levels in the early or late
menopausal transition phases’. They found no
direct effect of hormones or menopausal
status on mood but they found that the
menopausal transition had an indirect effect
on negative mood scores®. In another
randomized double-blind study Dennerstein et
a. showed significant positive effects of
estrogen on mood and sexuaity. 49
oophorectomized women received 0.05 pum
ethinyl estradiol; 250 pm levonorgestrel;
ethinyl estradiol plus norgestrel; and placebo
in random order for 3 months each daily. No
androgen comparison was included in the
study design, but the powerful effects of
ethinyl estradiol on mood*” and sexuality’®
were shown.
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In conclusion, sexual functioning declines
with the menopausal transition. Endogenous
hormone levels except androgens do not seem
to explain this decline. Nonhormonal factors—
like psychological, physical, racia and
relational- on sexua functioning in middle-
aged women have also been investigated in
further studies.
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THE EFFECTS OF DEXMEDETOMIDINE INFUSION ON THE FORMATION OF
REACTIVE OXYGEN SPECIES DURING MESENTERIC ISCHEMIA-REPERFUSION
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ABSTRACT

Objective: The aim of this study was to evaluate the effect of dexmedetomidine infusion on the formation of
reactive oxygen species during mesenteric ischemia-reperfusion injury in rats.

Methods: Twenty-eight male Sprague-Dawley rats weighing between 300-320 g were divided into four
groups (n=7). The first two groups underwent sham operation; group 1 was the control group and group 2
received 5 pg/kg/h dexmedetomidine iv infusion. Ischemia-reperfusion (I/R) was produced in the remaining
two groups (group 3 and 4) by ligation of the superior mesenteric artery for 30 min followed by 60 min of
reperfusion period. Group 3 (I/R-S) rats were control I/R rats receiving 0.9% NaCl infusion and group 4
(I/R-D) rats received 5 pg/kg/h dexmedetomidine iv infusion during I/R. Tissue samples were obtained from
the ileum for the measurement of luminol and lucigenin enhanced chemiluminescence (CL), tissue
myel operoxidase activity, malondialdehyde (MDA) and glutathione levels.

Results: Luminol CL levels, tissue myeloperoxidase activity (p<0.05). and MDA levels (p<0.05) were
significantly higher in I/R-S group compared with sham-operated groups and I/R-D group. Glutathione
levels of I/R-S group was significantly higher than those of I/R-D group (p<0.05).

Conclusion: We concluded that dexmedetomidine infusion can prevent the increase in reactive oxygen
species during mesenteric ischemia-reperfusion injury in rats.

Keywords: o,-adrenergic agonists, Dexmedetomidine; |schemia-reperfusion injury; Reactive oxygen species

DEKSMEDETOMIDIN INFUZYONUNUN SICANLARDA MEZENTER ISKEMI-
REPERFUZYON HASARINDA OLUSAN REAKTIF OKSIiJEN TURLERI UZERINE
ETKISi

OZET

Amag: Bu calismanin amaci; sicanlarda olusturulan mezenter iskemi-reperfiizyon modelinde intraventz
uygulanan deksmedetomidinin reaktif oksijen Urln dizeyi Uzerine etkilerinin arastiriimasidir.

Yontem: 300-320 g agirliginda, 28 adet, erkek, Sprague-Dawley cinsi sican dort gruba ayrildi (n:7). Sham
operasyonu gegiren iki gruptan; grup 1'deki sicanlara (Kontrol grup, Grup K) ilag uygulanmazken grup
2'deki sicanlara 5 mg/kg/s deksmedetomidin infizyonu yapildi. Diger iki gruba (grup 3 ve 4) slperior
mezenter arter ligasyonu ile 30 dk iskemi ve ardindan 60 dk reperfiizyon uygulandi (I/R). Iskemi-
reperfiizyon sirasinda Grup 3 deki (I/R-S) sicanlara 0.9% NaCl ve grup 4'deki (I/R-D) sicanlara 5 mg/kg/h
deksmedetomidin inflizyonu yapildi. Ileumdan, lumina ve lusigenin kemiluminesans (KL), doku
miyeloperoksidaz aktivitesi, malondialdehid (MDA) ve glutatyon seviyesi 6lciimleri icin doku ornekleri
aindi.

Bulgular: Luminol KL seviyesi, doku miyel operoksidaz aktivitesi (p<0.05) ve MDA seviyesi (p<0.05) I/R-S
grubunda sham gruplari ve I/R-D grubuna gore belirgin yiksek bulundu. Glutatyon seviyesi, I/R-S grubunda
I/R-D grubundan belirgin yiksek bulundu (p<0.05).

Sonuc: Sicanlarda intraventz deksmedetomidin inflzyonunun mezenter iskemi-reperfiizyon modelinde
olusan reaktif oksijen turlerindeki artisi engelledigi kanisina variimistir.

Anahtar Kelimeler: Deksmedetomidin; |skemi-reperfiizyon hasari; Serbest oksijen radikalleri
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INTRODUCTION

Ischemia is the condition suffered by tissues
when deprived of blood flow resulting in
inadequate nutrient and oxygen supply.
Depending on the time and intensity of the
ischemia, when oxygen is reintroduced to the
tissues, tissue injury can be further
exacerbated due to reperfusion injury.
Reperfusion injury refers to the tissue damage
inflicted when blood flow is restored after an
ischemic period of more than about ten
minutes. Restarting blood flow after ischemia
is typically more damaging than the ischemia
itself because the ischemia sets the stage for
oxygen to generate free radicals rather than to
contribute to cellular energy production’.

Mesenteric ischemia-reperfusion (I/R) injury
of the intestine is a common and often
devastating clinical occurrence and performs
a fundamental role in the pathophysiology of
several clinical-surgical conditions’. Intestinal
ischemia is generally the result of arterial
occlusion by thrombi or embolisms and, more
frequently, by non-occlusive processes
resulting in low mesenteric flow such as
hypovolemia, cardiac insufficiency, sepsis,
the administration of a-adrenergic agents or
digitalis’. One of the major factors that
induces intestinal injury after reperfusion is
the generation of free radicals from oxygen
mol ecules, derived from the electron transport
chains of the mitochondria, xanthine-oxidase
(XO)  metabolism, endothelial  cells,
prostaglandins and activated neutrophils’.

Most of these patients with I/R injury are
admitted to the intensive care unit (ICU)
during the postoperative period and require
sedation and analgesia to reduce anxiety,
tolerate mechanical ventilation and provide
pain relief. In the presence of the I/R injury,
the effects of sedative agents on the release of
reactive oxygen species becomes an important
issue affecting the rate of morbidity and
mortality.

The highly selective and potent a2-adrenergic
agonist dexmedetomidine is an effective
sedative, anxiolytic and analgesic agent used
In postoperative patients requiring mechanical
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ventilation in the ICU and the aim of this
experimental study was to evaluate the effects
of dexmedetomidine infusion on the
formation of reactive oxygen species during a
mesenteric ischemia-reperfuson model in
rats.

METHODS

The study protocol was approved by the
Marmara University School of Medicine
Animal Care and Use Committe. The animals
were housed individually in a temperature
controlled environment (20+1°C), maintained
on a 12h light/ dark cycle, and provided with
food and water ad libitum.

Twenty-eight adult, male Sprague-Dawley
rats weighing 300-320 g were divided into
four groups (n=7). Anesthesia was induced
with 100 mg/kg ketamine administered
intraperitoneally. An intratracheal cannula
was inserted from a midline incision for a
tracheostomy to facilitate breathing and a
polyethylene catheter was inserted into the
right vena jugularis for intravenous infusions.
After midline laparotomy, the intestines were
carefully removed and the superior mesenteric
artery (SMA) isolation was performed in all
rats. Ischemia was produced by occlusion of
the SMA a its origin from the aorta with
atraumatic microvascular clamp. The absence
of arterial pulsation distal to the clamp and
palor of the small intestine confirmed the
adequate occlusion. After 30 minutes of
mesenteric ischemia, the clamp was removed
allowing reperfusion of the mesenteric
vasculature for 60 min. Adequate reperfusion
was confirmed by return of arterial pulsation
and recoloration of the small intestine. The
first two groups underwent sham operation
without clamping SMA and the rats were
followed up for 90 min to simulate the I/R
interval in the other groups. During the 90
min. Group 1 received no medication (sham
operated-control) and Group 2 received 5
pHo/kg/h  dexmedetomidine infusion (sham
operated-dexmedetomidine). Group 3 and 4
underwent intestinal  ischemia-reperfusion
injury. Group 3 rats were control I/R rats
receiving 5 mi/kg/h 0.9% NaCl infusion while
Group 4 rats received 5 pg/kgh
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dexmedetomidine infusion during 90 minutes
of I/R period. All rats were sacrificed and the
tissue samples were obtained from the ileum
for measurement of luminol and lucigenin
enhanced chemiluminescence (CL), tissue
myeloperoxidase activity, lipid peroxidase
and glutathione levels.

Chemiluminescence: lleum specimens were
put into vials containing 3 ml PBS-HEPES
buffer at room temperature. Reactive oxygen
species were quantitated after the addition of
enhancers (0.2 mM lucigenin and 0.2 mM
luminol). CL was done using a scintillation
counter. Counts were obtained at 5 sintervals
and the results are given as a counting period
of 5 min. Counts were corrected for wet tissue
weight and expressed as relative light units
per milligram tissue (rlu/mg).

Lipid peroxidation: The degree of lipid
peroxidation was determined by monitoring
thiobarbituric acid (TBA) reactive substance
formation. Tissue samples were homogenized
in trichloroacetic acid (TCA) (1g tissue+9 ml
10% TCA). After centrifugation, at 3000 rpm
for 15 min, the supernatant was added to an
equal volume of 0.67% TBA and rested in a
100°C water bath for 15 min. The absorbance
of the samples were measured at 535 nm after
cooling to room temperature. Lipid
peroxidation end products levels were
determined in terms of malondialdehyde
(MDA) from 1.56x105 M/cm extinction
coefficient and expressed as nmol MDA/gram
tissue.

Tissue myeloperoxidase (MPO) activity:
Tissue MPO activity was measured on
samples, weighing 0.2-0.3 g. Tissue samples
were homogenized in 10 volume of ice-cold
potassium phosphate buffer (20 mM
K2HPO4; pH:7.4). The homogenate was
centrifugated at 12000rpm for 10 min at 4°C.
The supernatant was discarded and the pellet
was then rehomogenized with an equivalent
volume of 50 mM acetic acid containig 5%
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hexadecyltrimethylammonium bromide
(HETAB). Myeloperoxidase activity was
assessed by measuring the H202 dependent
oxidation of O-dianizidine 2HCI. One unit of
enzyme activity was defined as the amount of
the MPO present that caused a change in
absorbance of 1.0/min at 460 nm and 37°C.

Glutathione level : 0.5 ml of the supernatant
which was obtained after a centrifugation at
2500 rpm for 10 min, was added to 2 ml 0.3M
Na2HPO4. After adequate mixing, 0.5 ml
DTNB (5,5-dityobis-2nitrobenzoic acid) was
added and the absorbance was measured at
412 nm.

Statistical  analysiss The values were
represented as meantSD.  Statistical
differences were analysed by using one-way
analyses of variance (ANOVA) and Tukey
test. P vaues <0.05 were considered
significant.

RESULTS

Luminol CL levels were significantly higher
in the 1/R-S group compared with the sham-
operated groups and the I/R-D group
(p<0.001). There was no difference between
the sham-operated control group and the I/R-
D group (Table I).

Lucigenin CL levels were not different
between groups (p>0.05) (Tablell).

Tissue myleoperoxidase  activity was
significantly higher in the I/R-S group
compared with the sham operated groups and
the I/R-D group (p<0.001). There was no
difference between the sham operated groups
and the I/R-D group (Table I11).

The glutathione levels of the I/R-D group was
significantly lower than those of the I/R-S
group (p<0.005) (Table V).

The MDA levels of the I/R-S group was
significantly higher than the sham-operated
groups and the I/R-D group (p<0.005) (Table
V).
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Table I: Results of all groups

Sham-operated  Sham-operated-D I/IR-S I/R-D
Luminol CL levels 11.41+1.44 12.95+1.60 24.02+1.89**  11.93+1.91
Lucigenin CL 22.04+3.92 20.62+2.99 25.36£3.94  20.29+4.97
levels
Myeloperoxidase 42.65+4.91 49.03+4.02 89.81+5.35%*  53.50+4.41
activity
Glutathione levels 2.08+0.39 2.16+0.37 2.59+0.49* 1.93+0.24
Lipid peroxidation 12.45+8.19 13.37+8.65 21.16+8.10*  16.73+7.15
Values are mean+SD

I/R-S: Ischemia-reperfusion-saline, 1/R-D: | schemia-reperfusion-dexmedetomidine
*p<0.05 compared with other groups

**p<0.001 compared with other groups

I: Results of al groups

Table I1: Lucigenin chemiluminescence levels (AUC rlu/mg tissue)

Sham-operated Sham-operated-D I/R-S I/R-D

22.04+3.92 20.62+2.99 25.36+3.94 20.29+4.97

Values are meantSD, p>0.05

I/R-S: Ischemia-reperfusion-saline

I/R-D: Ischemia-reperfusion-dexmedetomidine

[1: Lucigenin chemiluminescence levels (AUC rlu/mg tissue)

Table I11: Tissue myeloperoxidase activity (ml/min)

Sham-operated Sham-operated-D I/R-S I/R-D
42.65+4.91 49.03+4.02 89.81+5.35* 53.50+4.41
Values are mean+SD

I/R-S: Ischemia-reperfusion-saline, I/R-D: | schemia-reperfusion-dexmedetomidine
*p<0.001 compared with other groups
[11: Tissue myeloperoxidase activity (ml/min)

Table IV: Glutathione levels (umol/L)

Sham-operated Sham-operated-D I/R-S I/R-D
2.08+0.39 2.16+0.37 2.59+0.49* 1.93+0.24
Values are mean+SD

I/R-S: Ischemia-reperfusion-saline, I/R-D: | schemia-reperfusion-dexmedetomidine
*p<0.05 compared with I/R-D group
IV: Glutathione levels (umol/L)

Table V: Lipid peroxidation (nmolMDA/ g tissue )

Sham-operated Sham-operated-D I/R-S I/R-D
12.45+8.19 13.37+8.65 21.16+8.10* 16.73+7.15
Values are mean+SD

I/R-S: Ischemia-reperfusion-saline, I/R-D: | schemia-reperfusion-dexmedetomidine
*p<0.05 compared with other groups
V: Lipid peroxidation (nmolMDA/ g tissue)
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DISCUSSION
The present data provide evidence that the
selective a2-adrenergic agonist,

dexmedetomidine may attenuate the excessive
release of the reactive oxygen species during
mesenteric ischemia-reperfusion injury in
rats.

Ischemia-reperfusion injury is a common
pathology in surgical patients during general
anesthesia as well as postoperative period in
ICU. Massive and abrupt release of reactive
oxygen species after reperfusion followed by
endothelial  dysfunction or  neutrophil
infiltration triggers the oxidative damage”.
Dysfunction induced by free radicals may
thus be a maor component of ischemic
diseases of the heart, bowel, liver, kidney and
brain. In the study of Bhaskar et al®, tissue
activity of myeloperoxidase was increased, o-
tocopherol level was decreased and histology
indicated morphological changes in the colon
during colonic I/R injury in rats. The authors
suggested that colonic mucosal damage
occurs during I/R and free radicals generated
by the infiltrated neutrophils may play a role
in this damaging process. Therefore,
administration of anesthetic and sedative
agents with anti-oxidant capacity during the
peroperative period and ICU stay in patients
with mesenteric I/R injury might attenuate the
harmful consequences of possible ischemic
injury.

In recent years; there has been a growing
interest in the use of o2-adrenergic agonist
agents as useful adjuncts during generdl
anesthesia or ICU sedation. Clonidine, the
prototypical a2 agonist and dexmedetomidine,
the recently described one, have potent
analgesic, sedative and sympatholytic effects.
The experimental studies evaluating the
effects of these agents on I/R injury, mostly
used models of myocardial, brain or retinal
ischemia. Reichhalter et a” evaluated the area
at risk and area of infarction by photometric
quantification in a rat myocardial [/R model
in which the left anterior descending coronary
artery ligation lasted for 30 min and was
followed by a 150-min reperfusion. They
found that the rats who received iv n-alil
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clonidine (alinidine) before and after ligation
had a significantly smaller area of infarction
in relation to the area at risk than the control
group and suggested that the cardioprotective
effects of alinidine may be explained by a
reduction in heart rate and blood pressure.
The results of an another rat coronary I/R
model suggested that a2-adrenergic receptor
stimulation had a potent antiarrhythmic effect
on ischemia-reperfusion-induced ventricular
arrhythmias and these effects were reversed
by the o2-adrenergic antagonist yohimbine®.
Yuan et a° evauated the effects of
adrenoceptor  modulation on  hypoxic-
ischemic brain damage produced by unilateral
carotid artery ligation combined with hypoxia
(6% or 8% O2 in N2) in immature rats. They
found that post-treatment with clonidine
reduced brain injury by 45% compared with
saline controls and mortality increased after
a2-adrenergic antagonist (prazosin,
yohimbine) treatment. These results suggested
that the activation of central a2-adrenergic
receptors provided neuroprotection during
reperfusion after hypoxic-ischemic brain
injury.

Dexmedetomidine has a relatively high ratio
of a2/al activity (1620:1) and therefore is
considered as a full agonist of the a2 receptor
without unwanted cardiovascular  and
respiratory effects at therapeutic doses™. The
experimental studies evaluating the effects of
this agent on I/R injury are limited to models
of global or focal cerebral hypoxia-ischemia.
Kuhmonen et al™' examined the effects of
dexmedetomidine on the cerebra infarct
volume produced by transient (90 min
occluson and reperfusion) and permanent
middle cerebral artery occlusion. They found
that the rats receiving 15 pg/kg
dexmedetomidine had smaller (20-30%)
infarct volume after transient occlusion. In
Jolkkonen et al’s study™ assessing the effect
of dexmedetomidine and glutamate receptor
antagonists on infarct volume in rat focal
cerebral ischemia, dexmedetomidine
decreased total ischemic volume by 40%
compared to NaCl-treated rats and the
efficacy was better compared to that of the
competitive NMDA receptor antagonist.
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It iswell known that a variety of mechanisms
are important for the development of I/R
injury such as the release of excitatory
aminoacids (adrenalin, noradrenalin and
glutamate), intracellular calcium elevation
and reactive oxygen species formation.
Although the results of experimental studies
suggested that a2-adrenergic agonist agents
have a protective effect on ischemia
reperfusion injury especialy in cerebra
ischemia models, the exact mechanisms by
which they reduce ischemic damage are
contraversial. At the cellular level, the effects
of a2-adrenoceptor activation are inhibition of
voltage-operated calcium channels, neuronal
membrane hyperpolarization, inhibition of
adenylate and guanylate cyclase and at the
supracellular level they reduce excitatory
neurotransmitter  release™®’.  The most
popular theory for the mechanism of
neuroprotective effect is the reduction of
excitatory  neurotransmitter release and
aleviation of the potential detrimental effects
of metabolizing excessive noradrenaline
which can lead to the formation of free
radicals. Talke et al'® evaluated the effects of
dexmedetomidine on hypoxia-evoked
glutamate release and glutamate receptor

activity in the rat hippocampus and
demonstrated that dexmedetomidine
decreased glutamate release from

hippocampal rat brain slices during hypoxic
stress, but did not alter calcium changes
mediated by the stimulation of glutamate
receptors during hypoxic  conditions.
Similarly, it was demonstrated that
dexmedetomidine can selectively attenuate
ischemia-induced increases in striata
norepinephrine concentrations™. However,
recently Engelhard et a®® investigated
whether neuroprotection seen with
dexmedetomidine is associated  with
suppression of peripheral  or centrad
sympathetic tone during ischemia and
demonstrated that the increase of circulating
catecholamine concentrations during cerebral
ischemia was suppressed with
dexmedetomidine by 95% compared with
control animals, but it did not suppress
elevation in brain norepinephrine and
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glutamate concentration suggesting that the
neuroprotective effects of dexmedetomidine
are not related to the inhibition of presynaptic
norepinephrine or glutamate release in the
brain. As it was shown that inhibition of
oxidative deanimation of catecolamines
decreases  H0O: production during
reperfusion, we tested the hypotheses that a.2-
adrenergic agonist, dexmedetomidine
attenuates the increase in the formation of free
radicals during mesenteric I/R injury and we
demonstrated that luminol CL level,
especially sensitive to hydrogen peroxide and
hypochloride, tissue MPO activity, TBARS
and glutathione levels in the I/R-D group
were significantly lower than those of the I/R-
S group. The present study, to our knowledge
is the first one that evaluates the effects of
dexmedetomidine on the formation of reactive
oxygen species during mesenteric I/R injury.

According to our data we concluded that, a2-
adrenergic agonist dexmedetomidine can
attenuate the increase in the formation of
reactive oxygen species due to the mesenteric
ischemia-reperfusion injury in rats. Further
studies are needed to evaluate the exact
mechanism of the anti-oxidant effect of
dexmedetomidine.
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ARASTIRMA YAZISI

ZEYNEP KAMIL HASTANESINDE 2000-2006 YILLARI ARASINDA TANI ALMIS
VULVAR NEOPLAZILER VE PRENEOPLASTIK LEZYONLARIN DOKUMU

Handan Cetiner, Gozde Kir, Mustafa Sakall1, Ates Karateke
Zeynep Kamil Hastanesi, Patoloji Boliimii, Uskiidar//stanbul, Tiirkiye

OZET

Amag: Vulvar lezyonlarin genital sistem igerisinde nispeten seyrek gortlmesi nedeniyle, bu bdlgeye ait arsiv
materyalini gézden gecirmeyi ve siniflandirmayi ve bazi nadir gorilen olgulari literatir bilgileri 1siginda
tartismay1 amacladik.

Yontem ve Bulgular: Zeynep Kamil Hastanesi Patoloji Laboratuarinin 2000-2006 yilaarl arasindaki
arsivinde yer alan 94 vulvar lezyonun hematoksilen-eosin (H-E) boyali ve gerekiyorsa immunohistokimyasal
olarak boyanmis kesitleri incelendi.Olgularin 15 | malign, 57 si benign ve 22 adeti de premalign sinifinda yer
amaktaidi. Malign timoérlerin de; 9 adeti skuamdz hicreli karsinom, 4 adeti malign melanom, 1 adeti bazal
hiicreli karsinom ve 1 adeti de PNET/Ewing tumora idi.

Sonugc: Vulvar lezyonlar nispeten seyrek gorilen, 6zellikle differensiye VIN gibi bazi formlari da tani ve
tedavisi oldukcga zor ve tartismali lezyonlardir. Bu nedenle daha fazla olgu igeren ¢alismalarin yapilmasinin
yararli olacag! disunilmektedir.

Anahtar Kelimeler: Vulva,Neoplazi,Preneoplastik Lezyon

ALL VULVAR NEOPLASMS AND PRENEOPLASTIC LESIONS WHICH WERE
DIAGNOSED IN ZEYNEP KAMIL HOSPITAL BETWEEN 2000-2006 YEARS

ABSTRACT

Objective: Benign and especially malign and premalign lesions of vulva are relatively infrequent in
gyneocologic system lesions.Because of its infrequency we aimed to review and classify archival material of
this area and discuss some diagnostically important and some rarely seen cases under the light of literature.

Methods and Results:We reviewed archival material of 94 cases in Zeynep Kamil Hospital Pathology
Laboratory.Hematoxylin-Eosin(HE) sections and if needed immunohistochemically stained sections of the
cases have been re-examined.There were 15 cases of malign tumors, 57 cases of benign tumors and 22 cases
of premalign lesions.Of malign tumors; 9 cases were sguamous carcinoma, 4 cases were malign melanoma, 1
case was basal cell carcinomaand 1 case was PNET/Ewing

Conclusion: Since the vulvar lesions are infrequently seen lesions and some of them are like differentiated
VIN, readly hard to diagnosis, there may be need further studies involving alarge number of cases

Keywords: Vulva,Neoplasm, Preneoplastic lesion

GIRIS Yas ortalamasl genel olarak malign timorler
icin  60-70 olarak bildirilirken ,benign
tumorler icin herhangi bir oran veya yas
ortalamasindan stz edilmemektedir. Benign
tumorler icerisinde papillom, malign timérler

Vulva timorleri,genital sistem timarleri
arasinda ,vajen tumorlerinden sonra en seyrek
gortilen grubu olusturur.*?
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icerisinde de skuamdz hicreli  karsinom,
gorulme sikligi agisindan ilk sirada yer

almaktadir®.
Yurdumuz kosullarinda; vulvanin benign ve
malign  timorlerinde ve Ozellikle de

preneoplastik lezyonlarda eksikligi cekilen
istatistiksel veri toplanmasinin giderilmesine
yonelik minimal bir yaklasim saglamak ve
sonraki calismalara ilham vermek agisindan
ve nispeten seyrek gorllen bu bdlgeye ait
neoplastik ve preneoplastik lezyonlar
literatdr bilgileri 1s1ginda irdelemek amaciyla
calismamizi planladik.

MATERYAL VE METOT

Zeynep Kamil Hastanesi Patoloji B6lUmUnde,
Ocak 2000-Eylul 2006 tarihleri arasinda tani
amis 94 adet vulvar neoplastik ve
preneoplastik lezyon yeniden incelendi. H+E
ile  boyanmis  parafin  kestleri  ve
immunohistokimyasal  olarak  boyanmis
kesitleri degerlendirildi. Birden fazla doku
Ornegi olan olgularda tani icin en uygun olan
1-4 kesit calismaya dahil edildi.

Olgularin yas, lokalizasyon ve tanilarina gore
ayrimi yapildi. Yas gruplari dekadlara gore
ayrildi.Her dekadda hangi lezyonun, hangi
lokalizasyonda ve ne siklikta goruldigi tespit
edildi. Benign, maign ve premalign
lezyonlarin yas ve tipleri tespit edilerek
gruplandirildi.  Nadir  goértilen  velveya
patolojik ve Klinik yonden 0zelligi olan

S
W

olgular; klinikopatolojik 6nemli ydnleri ile
irdelendi.
BULGULAR

Ocak  2000-Temmuz 2006  arasinda
bolUmimizde tani amis toplam 94 adet
vulvar lezyonun 57(%61) adeti benign,
15(%16) adeti malign tumordar.Ayrica 22
(%23)adet preneoplastik lezyon mecuttur.
Benign neoplaziler siklik sirasiyla; bartholin
gland kisti 19 adet(%33),fibroepitelyal polip
13 adet (%23), epidermal kist 6 adet (%11),
skuaméz papillom 4  adet(%7),papiller
hidradenoma 4 adet(%7 )vestibuler papillom
Jintradermal nevis, hemanjiom ,leilomyom
2ser adet(% 4 )ve birer adet (%2)
anjiomyofibroblastom, anjiokeratom
inflamatuar kloakgjenik polip, endometriosis,
syringoma, mezonefrik kist ve steatokistoma
simplekstir.

Toplam 15 adet malign timor ise siklik
sirasina goére: skuamdz hicreli karsinom 9
adet (%60), malign melanom 4 adet (%26),
bazal hicreli karsnom 1 adet(%7), ve
PNET/Ewing 1 adet (%7) dir.

Preneoplastik lezyonlardan VIN lar toplam 11
adet olup , bunlarin 7 adeti(%64) VIN 1, 2
adeti(%18) VIN 1l ve 1 adeti(%9)VIN 1l ve 1
adeti de(%9) direk olarak VIN 11 kabul
edilen diferansiye VIN dir.

Malign, benign ve premalign olgularin yas
gruplarina gore dagilimlari Tablo | , Tablo 1l
ve Tablo 111 de gosterilmistir.

Tablo I: Malign Olgularin Y aslara Gore Dagilimi

20-29 30-39
Skuamoz

hicreli

karsinom

Malign

melanom 2
Bazal hicreli

karsinom

PNET/Ewing 1

40-49

50-59 60-69 70-79
2 4 3
1 1

1
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Tablo I1: Benign Olgularin Y aslara Gore Dagilimi
20-29 30-39 40-49 50-59 60-69 70-79
Bartholin kisti 3 11 3 1 1
Fibroepitelyal polip 2 8 2 1
Kondiloma
akiminatum 8 1 3 1
Epidermal kist 1 2 2 1
Skuamdz papillom 1 2
Hidradenoma
papilliferum 2
Hemanjiom 1 2
Leiomyom 1 1
Vestibuler papillom 1 1
Nevis(intradermal) 1 1
Anjiomyofibroblastom 1
Endometriosis 1
Steatokistoma
simpleks 1
Mezonefrik kist 1
Syringoma 1
Inflamatuar
kloakojenik polip 1
Anjiokeratom 1
Tablo III: Preneoplastik Lezyonlarin Y aslara Gore Dagilimi
20-29 30-39 40-49 50-59 60-69 70-79

VIN1 2 1 3 1

VIN2 1 1

VIN3 1 1
TARTISMA miktar distrdigl disuntlUrse de, bu, durumu
Vulva tumdrleri, kadin genital sistem tamamen a?'kl a”?aZ-Be' ki Qe bgl undugumgz
tumorleri  icerisinde, vajen tumérlerinden yoreye ozgu oIab|_Iece!< bu ozellik daha genis
sonra en az gordlen gruptur. Genital seriler ve IStati sl ksel calismalarla
kanserlerin  yaklasik %3 0  vulva aragtinimasi gerekmektedir.

yerlesimlidir.?
Literatirde yas ortalamasi malign timorlerde
; 60-70 olarak bildirilirken, en stk malign
tumor skuamdz hucreli karsinom, en sk
benign  timdr ise  papillom  olarak
belirtilmektedir.®

Bizim serimizde malign tumorlerde vyas
ortalamasi 54 olarak gorulmektedir. Bu
ortalama  literatirle  karsilastinlldiginda
oldukca genc bir yas sayilir.Olgularimiz
arasinda bulunan ve genc yasta gorilen bir
adet PNET/Ewing’in yas ortalamasini bir
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Serimizde literattrle uyumlu olarak skuaméz
hicreli karsinom % 60 ile (9 adet) en sik
gorilen malign timaordar. Genel olarak vulvar
skuam6z karsinomlarin dortte tcl labialarda
(6zellikle labia majoralarda) yer airken, geri
kalanlarsa klitoris ve fursette yer almaktadir.*
Bu caligsmadaki 9 olgudan ikisinde timor
klitoral yerlesimli(%22) geri kalanlar ise, biri
labia minorada olmak Uzere(%l11) labia
yerlesimlidir (%78).

Skuamdz karsinom
3,2x2,5x1cm

olgularimizdan  biri
Olcilerde , labia major
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yerlesimli, 55 yasindaki bir kadinda gelisim
gostermis verriikdz karsinomdur (Resim 1).

verrukoz

Vulvanin karsnomu, gercek
insidansi net olarak bilinmeyen , oldukca
nadir gordlen bir skuamodz hucreli karsinom
tipidir.”

Bu tip karsinomun insidansinin net olarak
bilinememesinin  nedenlerinden  biri  de,
Buschke Loewenstein dev kondilomundan
ayirt edecek kriterlerin tam olarak ortaya
koyulmamasidir®.

Malign melanomlar vulvar timarlerin degisik
serilerde %3,6 ila %10 unu olustururlar.”®

Vulvar maign melanomlar prepubertal
kizlarda  gorilmemekte ,  sonrasinda
muntazam  bir sekilde yasla birlikte
artmaktadir ®°,

Bizim calismamizda malign melanomlar
butin malign timorlerin %26sInI
olustururken , 4 olgudan ikisi 4. dekadda, biri
6., ve biri de 7. dekaddadir. Bu sonuclar olgu
sayisinin az olmasl nedeniyle istatistiki olarak
anlamli olmamakla birlikte literatirle uyumlu
kabul edilebilir.

Toplam 3 malign melanom olgumuzun , biri
nodiler tip olarak belirlenirken , diger iki
olgu da tumdrler  herhangibir  tipe
oturtulamamistir. Tiplendirilemeyen her iki
tumor de iki ayri odak hainde gelisim
gostermistir. Bu iki olguda timarlerin iki ayri
odak halinde gelistigi kabul edilirken , satellit
nodll, intransit metastaz ve epidermotropik
metastaz antiteleri g6zonunde
bulundurulmustur.
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Dokimi yapilan yaklasik bes yillik siirede
birer adet tespit edilen iki malign timor |,
bazal  hicreli  karsnom ve vulvar
PNET/Ewing dir.

Baza hicreli karsinom, vulva ic¢in insidansi
%5-7 olarak bildirilmekle birlikte , Fox
kitabinda 6 bazal hiicreli karsinom olgularinin
jinekolojik onkoloji merkezlerinden ziyade
daha onceki basamaklarda tedavi edildikleri
icin gergek gordlme sikliginin %20-30 gibi
yuksek olabilecegini bildirmektedir. Fox un
bu tespitinin tersine bizim tek bir bazal
hiicreli karsinom olgumuz mevcuttur ki bu da
vulvar  malign  timoérlerimizin ~ %7sini
olusturmaktadir.

Vulvar PNET/Ewing ise bolimimizde tan
amis, literatirdeki 7. olgudur.’®* Olguya,
yuvarlak hicreli malign timoérlere tanisal
amagli, uygulanmasi Onerilen , CD99 dahil
olmak Uzere genis bir immunohistokimyasal
panel uygulanmis ayrica PNET/Ewing igin
oldukca karakteristik olan (t11;22)(g24,912)
translokasyonuna yonelik molekiler genetik

calismabir dis merkezde yapilmistir®®t’ .

Vulvar benign tumarler igin belirli bir oran ve
yas ortalamasina literatiirde rastlanilmamakla
birlikte papillomun en sk gorilen timor
oldugu bildirilmektedirl8 Skuamdz papillom,
fibroepitelyal polip ve vestibuler papillom
gibi polipoid benign timdrlerin  hepsini
papillom adi atinda toplarsak ,bizim
serimizde de en sk gordlen benign
tumorin(%  33)  papillomatdéz  timorler
oldugunu sdyleyebiliriz.Serimizde yer alan 11
adet kondiloma aktiminata hernekadar benign

tumorlerden sayllsa da ,cinse yolla
bulasan,etyolojissnde human  papilloma
virus(HPV) un bulunmasi ve %30-50°

oraninda servikal HPV enfeksiyonu ile iligkili
olabilmesi ile diger benign timorlerden ayri
bir yere sahiptir. Nitekim olgularimizdan
birinde vulvada yer aan lezyon yanisira
servikste de distk dereceli  skuaméz
intraepitelyal lezyon tespit edilmistir.

Serimizde yer aan toplam 11 adet
preneoplastik lezyonun tamami VIN lerden

olusmaktadir.Bu terim; ©nceden Bowen
hastaligl, Bowenoid papllozis, Queyrat
eritroplazisi ,in s tu skuam®z hicreli
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diferansiye  VIN gibi preneoplastik

karsinom ve atipili distrofi gibi bir kismi
Klinik gorinimle ilgili bdtin  durumlari
icermektedir® . Genel olarak VIN terimi
“skuamébz  epitelde  maturasyon  kaybi,
oryantasyon bozuklugu,degisik derecelerde
sitolojik atipi ve tipik veya atipik mitozlar”
icermektedir.Bu  preneoplastik  lezyonlar
genellikle koilositotik atipi, multinikleasyon,
verriko papiller morfoloji tasiyarak serviksin
intragpitelyal skuaméz lezyonlari ile paralellik
gosterirler.® Ote yandan siklikla skuaméz
karsinomla iliskili ancak HPV ile iliskisi cok
nadir olan ve “diferansiye VIN” olarak
adlandinlmis  alt grupta histopatolojik
Ozellikler de farkliliklar gosterir.Bu grup;
skuamaoz
diferansiasyon,parakeratoz,anatomozlar
olusturan “ rete ridge’ler ,skuam®z inci
formasyonu ,az derecede nikleer atipi ve
belirgin nikleol ile karakterlidir ve direk
olarak VIN Il olarak kabul edilerek
yonetilir.*>?° Ayrica bu grupta p53 boyanma
patterni tani koymada yardimci bir yontem
olarak onerilmektedir 20 Bizim bu gruptaki
tek olgumuzda da; retelerin

birlesmesi,parakeratoz, belirgin intersellller
kopruler gibi tipik histopatolojik gorunim
yanisira immunohistokimyasal olarak ta Ust
siralara kadar p53 boyanmasi saptanmisti
(Resim 2).

Genital lezyonlar arasinda nispeten seyrek
gorulen vulvar neoplaziler ve preneoplastik
lezyonlar hasta ve hekimler tarafindan
kolayca tespit edilebilecek bir bolgede
olmalari nedeni ile tedavi ve takipte fazla bir
sorun  olusturmazlar. Ancak  Ozellikle
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lezyonlarin tanisi ,tedavisi ve takibi agisindan
klinisyen ve patologlarin dikkatli olmalari
gerektigini ve bu konuda bilgi birikimimizi
artirabilmek acisindan daha genis vulvar
lezyon serilerinin  irdelenmesinin  yararli
olacagini soyleyebiliriz.
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ABSTRACT

Objective: We aimed to research the epidemiological and clinical properties of childhood deaths from
autopsy recordsin Afyonkarahisar.

Method: State prosecution files, autopsy reports, place investigations and death examination protocols of
122 cases among children 0 to 17 years were studied.

Results: Seventy five (61.5%) of 122 were boys, mean age 9.1£5.4. The highest mortality was among
children 5 to 9 years with 36 (29.5%) cases. Prominent mortality causes of trauma were motor vehicle
accidents (59.8%). The origin of mortality causes were accidents (103 cases (84.4%)), suicide (11 cases
(9.0%)) and homicide (8 cases (6.6%)). Mortality from motor vehicle accidents was most frequent (34.2%)
among children 5 to 9 years. Thirty five (42.0%) of motor vehicle accidents were from trauma in vehicles.
The most frequent wounded sides of the body were head and neck region (69.7%). Autopsy was performed
in 26 (21.3%) cases.

Conclusion: Motor vehicle accidents and falls are the leading causes in childhood traumas and motor vehicle
accidents were mostly as pedestrian traumas. Mostly head and neck injuries were experienced and deaths
occurred on scene. Besides, judicious physical evaluation may be enough to diagnose the mortality cause.
Keywords: Childhood, Injury, Death, Autopsy

AFYONKARAHISAR’DA TRAVMAYA BAGLI COCUKLUK DONEMi OLUMLERI

OZET

Amag: Bu calismamizin amacl, otopsi kayitlarindan yararlanarak bélgemizdeki travmaya bagli ¢ocukluk
donemi 6luimlerinin epidemiyolojik ve bazi klinik 6zelliklerinin degerlendirilmesidir.

Gereg ve Yontem: 0-17 yaslar arasindaki 122 olgunun savcilik dosya belgeleri, otopsi raporlari, olay yeri
inceleme ve 61U muayene tutanaklari incelenmistir.

Bulgular: Toplam 122 olgunun 75'i (%61.5) erkek ve yas ortalamalari 9.1+5.4 idi. En yiksek mortalite
oraninin 36 olgu (%29.5) ile 5-9 yas arasinda oldugu belirlendi. En 6nemli 6lim sebebinin kaza (%84.4)
oldugu ve kazalar icinde de en sik 73 vaka (% 59.8) ile motorlu tasit kazalarinin gorildigi tespit edildi.
Motorlu tasit kazalarinin en sik 25 olgu (%34.2) ile 5-9 yas arasindaki gocuklarda goruldugl saptandi.
Motorlu tasit kazalarinin 38'inin (%58.0) arag disi kaza oldugu tespit edildi. En sk yaralanan vicut
bolgesinin, 85 olgu (%69.7) ile bas-boyun bolgesi oldugu belirlendi. Toplam 26 olguda (%21.3) otopsi
yapildig! saptand.

Sonug¢: Cocukluk ¢agl travmalarinda, motorlu tasit kazalarinin ve yiksekten diismelerin 6n planda oldugu ve
cogunlukla tasit kazalarinin yayaya carpma seklinde meydana geldigi gorilmektedir. En fazla bas-boyun
bolgesinin etkilendigi, 6lumlerin cogunlukla olay yerinde oldugu ve 6lim sebebinin tayininde adli dis
muayenenin yeterli oldugu anlasilmaktadir.

Anahtar Kelimeler: Cocukluk Dénemi, Y aralanma, Olim, Otopsi

INTRODUCTION adolescence™?. They are the cause of more
|njuries are the most important cause of than 50% of all the childhood deaths among
mortality and disability during childhood and children ages 1 to 19 years. Injuries remain
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the major factor in 44% of the death among
children 1 to 4 years of age, and 74% from 15
to 19 years®. Motor vehicle accidents (MVAS)
are the leading causes of death in children
aged 1-19 years, followed by homicide or
suicide (predominantly with firearms) and
drowning®.

Injuries remain the major problem because of
the effects on social, physiological, economic
and medical issues. Besides, they are a severe
problematic part of public health®®. It is
important to find out the origin and causes of
childhood desths to guide heath policy.
Besides, different legal approaches are also
needed for different causes.

We aimed to study the epidemiological and
clinical properties of childhood deaths from
the autopsy records in Afyonkarahisar.

METHODS

State  prosecution files, autopsy reports,
evident place investigations and death
examination protocols of 136 cases among
children O to 17 years were studied. All the
cases were from between 2000 and 2004.
Fourteen cases were excluded from the study
because the cause of death was not trauma.
Age, sex, evident place, type, origin, death
cause, injured body parts, injury severity
scores and autopsy records were evaluated.
The cases were divided into four groups as 0-
4,5-9, 10-14 and 15-17 years. Percentage was
used as definitive statistics. Means were
expressed as mean * standard deviations
(SD).

RESULTS

One hundred and twenty two (89.7%) of the
136 evauated cases of judicia death
examination and autopsies in the last five
years among children O to 17 years were
trauma cases. Seventy five (61.5%) were
boys, 47 (38.5%) were girls mean age
9.1+5.4. The mean age of the boys was
9.3+5.1 and the mean age of the girls was
8.8+5.8. The highest mortality was in 2004
with 48 cases (38.3%) and among children 5
to 9 years with 36 (29.5%) cases. The second
highest mortality group was among children
15 to 17 years with 34 (27.9%) cases. When
sex was compared, boys were more frequent
among children 5 to 9 years with 24 (32.0%)
cases and girls were more frequent among
children O to 4 years with 16 (34.0%) cases
(Table I). Prominent mortality causes of
trauma were MVAs (73 cases (% 59.8)),
faling (20 cases (%16.4)), firearm wounds (9
cases (%7.4)) and drowning (7 cases (%5.7)),
respectively. Mortality from MV As was most
frequent (25 cases (%34.2)) among children 5
to 9 years (Table I1). Prominent mortality
causes of trauma were MVAs in both boys
and girls (Table I11). The origin of mortality
causes was accidents (103 cases (%84.4)),
suicide (11 cases (%9.0)) and homicide (8
cases (%6.6)). Accidents were most frequent
among children 5 to 9 years with 34 (33.0%)
cases, and accidents were most frequent in
boys (62 cases (%60.2)). Seven (63.6%) of
the suicides were boys and nine (81.8%)
were among children 15 to 17 years (Table
V).

Table 1. Distribution of traumatic childhood deaths according to sex and age groups.

Gender
Mal
Age Group ale

n % n

0-4 16 21.3 16

5-9 24 32.0 12
10-14 15 20.0 5
15-17 20 26.7 14
Total 75 100.0 47

Total
Female
% n %

34.0 32 26.2
25.5 36 29.5
10.6 20 16.4
29.9 34 27.9
100.0 122 100.0
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Table I1. Distribution of traumatic childhood deaths according to etiology and age groups

Etiology
Age Group MVA Fall Gunshot Drowning Other Total

n % n % n % n % n % n %

0-4 20 275 6 300 O 0 3 428 3 231 32 262

5-9 25 342 7 350 O 0 2 286 2 154 36 295
10-14 12 164 0 O 3 333 2 286 3 231 20 164
15-17 16 219 7 3O 6 667 0O 143 5 384 3HA 279
Total 73 1000 20 1000 9 1000 7 1000 13 100.0 122 100.0

Table I11. Distribution of traumatic childhood deaths according to etiology and gender

Gender
Etiology Male Female Total
n % n % n %

MVA 43 57.3 30 63.8 73 59.8
Fall 14 18.7 6 12.9 20 16.4
Gunshot 8 10.6 1 2.1 9 7.4
Drowning 5 6.7 2 4.2 7 5.7
Other 5 6.7 8 17.0 13 10.7
Total 75 100.0 47 100.0 122 100.0

Table IV. Distribution of traumatic childhood deaths according to origin and gender

Gender

Origin Male Female Total

n % n % n %
Accident 62 82.7 41 87.2 103 84.4
Suicide 7 9.3 4 85 11 9.0
Homicid 6 8.0 2 4.3 8 6.6
Total 75 100 47 100 122 100
Fifty two (71.2%) cases of MVAS occurred The most frequent mortality cause was brain
on city roads and 21 (28.8%) on intercity and medulla spinalis injuries (80 cases
roads. Thirty five (42.0%) MVAs were from (65.6%)) and the next was haemorrhagic
traumain vehicles. Thirty eight (58.0%) cases shock [13 cases (10.7%)] . The mean injury
of MV As occuurred by vehicle crashing into severity scores of the trauma patients who
pedestrians. died in hospital were 29.4+10.9 (min:9-
The most frequent wounded areas of the max:59).
body were the head and neck regions (85 Eighty (75.9%) fatal trauma cases occurred
cases (69.7%)), thorax (18 cases (24.2%)), on the scene, 13 (9.2%) occurred in the
extremities (15 cases (12.3%)) and abdomen emergency unit and 29 (14.8%) died in
(10 cases (9.1%)), respectively. hospital services. Autopsy was performed in

26 (21.3%) cases, while judicious external
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examination was performed in 96 (78.7%)
Cases.

DISCUSSION

Childhood injuries are a major public health
problem worldwide, and injuries are the
leading cause of death for children from early
childhood through adolescence™®. In
industrialised countries, trauma remains the
leading cause of death®. The more serious
injuries that lead to hospitalization, absence
from school and other daily activities and, in
the worst cases, to permanent disability, form
about 5-10% of al children's injuries’®,
These injuries, adong with fatal accidents,
cause not only major suffering to the children
and their families but also a large economic
burden to society#*2,

Several factors influence childhood injuries,
including age, sex, Dbehavior, and
environment. Of these, age and sex are the
most important factors affecting the patterns
of injury. Male children younger than 18
years have higher injury and mortality rates’.
The mortality rate of traumatic injury reach
55% in boys while it reaches 45% in girls as
the study of Esposito et a'* stated in USA.
However, Souminen et a® found that the rate
was 65% in boys and 35% in girls in a study
carried out in Finland. It was found to be 69%
in boys and 31% in girls in a study carried
out in United Arab Emirates (UAE)™.
Besides, our mortality rate was found
comparable with the study of Finland and
UAE. Th mortality rate was quite high in boys
compared to the mortality rate in girls.
Perhaps in part because of their more
aggressive behavior and exposure to contact
sports.

Mortality rates and injury types differ among
different age groups in childhood traumas.
The mortality rate was highest (55%) among
children 15 to 18 years according to the study
in Turkey™®. It was found as 28% in children 0
to 5 years and 38% in children 11 to 15 years
of age. In the infant and toddler age group,
falls were a common cause of severe injury,
whereas bicycle-related mishaps, with or
without the interaction of motor vehicles,
were the main causes of injury among older
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children and adolecents’. The highest
mortality was 28% in children among 1 to 4
years of age, according to a study carried out
in UAE®™. Falls were the most encountered
injury cause, however traffic accidents were
the most lethal injury cause. Falls were the
most encountered injury cause among
children 6 to 13 years of age in Turkey™.
Besides, mortality was mostly encountered
among children 5 to 9 years of age and
vehicle accidents were the most encountered
cause in our study.

Traffic injuries and pedestrian injuries in
particular are an important and preventable
cause of severe morbidity to children®.
MV As are the leading cause of death among
children over the age of 1 year, accounting for
18 percent of all deaths and 37 percent of all
deaths due to trauma®. MVAs were the most
encountered mortality cause among adults and
children in many studies carried out in
Europe, America, Japan and Africa®4*%%,
The majority of all injuries (58.2 per cent) and
deaths (59.3 per cent) in children were caused
by road traffic accidents in Helsinki®. Martin
et a? stated that the majority of school
children experience bicycle accidents and
vehicle accidents outside the vehicles.
Furthermore, Remers et a® found that
children experience bicycle and pedestrian
injuries more than adults. However, falls were
found as the leading cause of injury in
nonmortal traumas'’. MVAs were found as
the leading cause of injury as other studies
state, and the magjority of mortalities were
experienced with vehicle crash outside the
vehicles in our study. Besides, falls were the
following cause of mortality following
vehicle accidents.

Studies state that the frequency of murdersis
increasing in childhood deaths in Europe. The
frequency of murders was found as 11% by
Salacin et d® in Adana, 18.8% by Aksoy et
a?®* in Istanbul, and 15.7% by Karagoz et al’
in Antalya. However, we found 6.6% in
Afyonkarahisar. This lower frequency of
murder may be explained by the cosmopolitan
structures of other cities compared to
Afyonkarahisar.
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Anatomical and physiological properties of
children are known to influence the mortality
rates from head traumas. Of pediatric
traumatic deaths, 75% result from head
injury®. Among children, the CNS is the most
commonly injured isolated system. Because
CNS injury is the leading cause of death
among injured children, it is the principal
determinant of outcome®’. Head and neck
injury was the major type of injury causing
death (57.5%)"°. 85.6 percent had head injur
aone, or combined with other injuries.
Besides, our study also stated that head and
neck injuries were the leading mortality
cause.

In conclusion, MV As and fals are the leading
causes in childhood traumas and MV As were
mostly as pedestrian traumas. Mostly head
and neck injuries were experienced and deaths
were on scene. Besides, judicious physica
evaluation may be enough to diagnose the
mortality cause. We suggest that new
prevention strategies for vehicle accidents and
improving health services will decrease the
childhood mortality from trauma.
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NONINVASIVE DOPPLER AND ULTRASOUND PARAMETERS TO PREDICT FETAL
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ABSTRACT

Objective: To evaluate the screening efficiency of ultrasound and Doppler measurements in the prediction
of fetal anemiain alloimmunized pregnancies.

Materials and Method: In a prospective study, 24 nonhydropic fetuses with red blood cell
alloimmunization were evaluated with ultrasound and Doppler imaging. Middle cerebral artery peak systolic
velocity, intrahepatic umbilical venous maximum velocity, liver length, and spleen perimeter were measured.
Results before first fetal blood sampling or delivery were analyzed.

Results: Eighteen fetuses were anemic and required intrauterine transfusion, and 6 were not severely anemic
at birth. Middle cerebral artery Doppler imaging was the best predictor of fetal anemia (94.4%), followed by
intrahepatic umbilical venous maximum velocity (72.2%). Sensitivity was low for spleen perimeter (55.5%)
and liver length (50%). The areas under the curve equal to 0.972, 0.861, 0.667 and 0.528 for middle cerebral
artery peak systolic velocity, intrahepatic umbilical venous maximum velocity, liver length, and spleen
perimeter respectively were determined for the prediction of fetal anemia

Conclusion: Middle cerebral artery peak systolic velocity is the best available noninvasive test in the
prediction of fetal anemia.

Keywords: Rh aloimmunization, Fetal anemia, Doppler, Ultrasonography

RH UYUSMAZLIGINA BAGLI FETAL ANEMININ BELIRLENMESINDE DOPPLER VE
ULTRASOUND PAREMETRELERI

OZET

Amag: Rh uyusmazligina bagli fetal aneminin belirlenmesinde Doppler ve ultrason 6l¢ciimlerinin etkinliginin
degerlendirilmesi.

Materyal ve Metod: Rh izoimmiinizasyonu olan nonhidropik 24 fetusa ultrason ve Doppler uygulandi. Orta
serebral arter pik sistolik velositesi, intrahepatik umbilikal ven maksimum velositesi, karaciger uzunlugu ve
dalak cevresi odlctimleri yapildi. Intrauterin kan transfiizyonu 6ncesi elde edilen son veriler degerlendirilmeye
aindi.

Bulgular: 18 fetusda anemi tespit edilerek intrauterin kan transfiizyonu uygulandi, 6 fetus ise noninvaziv
metodlar ile takip edilerek kan transfizyonu uygulanmadan dogurtuldu. Orta serebral arter pik sistolik
velosite Olgimi fetal anemi belirlenmesinde (%94.4) en etkili yontem olarak tespit edildi.Intrahepatik
umbilikal ven maksmum velosite, dalak cevresi ve karaciger uzunlugunun fetal anemiyi belirlemedeki
sensitiviteleri sirasiyla %72.2, %55.5 ve %50 olarak saptandi. Orta serebral arter pik sistolik velosite,
intrahepatik umbilikal ven maksimum velosite, dalak cevresi ve karaciger uzunlugunun fetal anemiyi
belirlemedeki etkinlikleri ROC egrisinin altinda kalan alan olarak degerlendirildiginde sirasiyla 0.972, 0.861,
0.667 ve 0.528 olarak tespit edildi.

Sonug: Orta serebra arter pik sistolik velosite fetal aneminin belirlenmesinde en etkili noninvaziv
yontemdir.

Anahtar Kelimeler: Rh aloimminizasyon, Fetal anemi, Doppler, Ultrasonografi
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INTRODUCTION

The aim of prenatal management of red blood
cell alloiommunized pregnancies is to identify
affected fetuses, correct their anemia by
transfusion and deliver them at the optimal
time. The correct timing of the first
intrauterine blood transfusion (IUT) remains a
challenge for the clinician. Transfusing a fetus
too early, when only mild anemia is present,
will unnecessarily increase the number of
transfusions needed to reach a gestational age
at which delivery can take place safely. By
accurately predicting the need for transfusion,
that is when the fetus is moderately-to-
severely anemic, optima timing of these
procedures will lead to a minimum number of
transfusions. Improved outcome can be
expected by reducing the number of invasive
procedures.

The gold standard test for the detection of
fetal anemia remains fetal blood sampling
(FBS), which alows accurate quantification
of the degree of fetal anemia but carries with
it a procedure related risk of fetal loss and
fetomaternal hemorrhage, which can increase
antibody levels%. Amniocentesis for amniotic
fluid A optical density at 450 nm (OD450)
measurement is still considered an essential
management tool in rhesus disease. This test
Is also invasive, with inherent risks, and its
predictive value has been questioned®.

The diagnosis of intrauterine fetal anemia
using non-invasive procedures has been the
goal of many investigators. In the past decade,
using two dimensional and Doppler
ultrasound, many parameters have been
evaluated for the detection of fetal anemia.
Doppler assessment of blood flow velocities
in the fetal middle cerebra artery (MCA),
fetal aorta (Ao) and intrahepatic umbilical
vein (IHUV), and ultrasound measurements
of fetal liver length and spleen perimeter have
been suggested as vauable noninvasive
predictors of fetal anemia™®.

The aim of this study was to assess and
compare the clinical use of peak systolic
blood flow velocity measurements in the fetal
middle cerebra  atery (MCA-PSV),
intrahepatic umbilical vein maximal flow
velocity (IHUV), together with estimations of
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liver length and spleen perimeter in predicting
fetal anemia in pregnancies complicated by
red cell alloimmunization.

METHODS

The study was carried out in the Department
of Obstetrics and Gynecology, Cerrahpasa
Faculty of Medicine. The study was approved
by the Hospital’s Ethics Committee, and all
women who participated in the study gave
informed consent. The study population
consisted of 24 women with singleton non-
hydropic fetuses referred to our unit for
suspected fetal red cell anti-D
aloimmunization. The materna antibody
titers ranged from 1. 16 to 1. 512. At the first
visit, women referred  with  rhesus
alloimmunization were grouped according to
history as follows: mild (term delivery with
phototherapy) (n = 2); moderate (previous
neonatal exchange transfusion following
delivery at term) (n = 9); or severe (previous
fetal transfusion, fetal death due to hydrops or
neonatal exchange transfusion at < 34 weeks)
(n = 13). Patients with mild history of anemia
were seen every 4 weeks before 28 weeks and
every 2 weeks thereafter, provided the non-
invasive tests were normal and the antibody
titer was < 1:32. Visits were scheduled every
1-2 weeks in patients with a moderate or
severe history or a rapidly rising antibody
level. Abnormal noninvasive assessment
and/or rising antibodies were indications for
invasive procedures. All Doppler and
ultrasonography results included in this study
were obtained on the same day of fetal blood
sampling for measurement of hemoglobin
concentration. Fetal hemoglobin estimation
was performed by cordocentesis from the
umbilical vein at the placental cord insertion;
blood was ready for intrauterine transfusion if
necessary. The first 1 mL was discarded to
avoid possible mixing with maternal blood,
and then 1-2 mL fetal blood was taken for
fetal hemoglobin determination. Intravascular
transfusion was then performed if fetal
anemia was confirmed. Significant fetal
anemia was defined as a hemoglobin value of
>4 SD below the mean for gestational age™.
Hemoglobin deficit (D Hb = normal Hb (50th
centile)—measured Hb) was estimated for each
fetus. The norma Hb vaue for each
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gestational age was obtained from
Nicolaides™, and the 50th centile was used as
the normal reference range.

At every visit, Doppler measurements of
MCA peak systolic velocity and IHUV
maximum velocity, as well as ultrasound
measurements of liver length and spleen
perimeter were performed according to
previously described methods™®® Briefly,
color Doppler imaging was used to identify
the circle of Willis and the MCAs in a cross-
section through the fetal head. The pulsed
Doppler sample volume was placed in the
proximal part of the MCA, preferably with a
O-degree angle between the ultrasound beam
and the vessdl. If this could not be obtained,
onscreen angle correction was applied, to
ensure that the angle of insonation was less
than 30 degrees. The gate size was adjusted to
match the size of the vessel. When at least
five identical consecutive waveforms were
observed, the image was frozen and an on-
screen calliper was used to measure the peak
systalic velocity. The maximum velocity in
the IHUV was measured in a cross-section of
the fetal abdomen. The sample volume was
placed at approximately one third of the
distance between the abdominal wall and the
portal vein, with the gate adjusted to the
diameter of the vessel. A steady flow velocity
pattern of 5 seconds was obtained before
freezing the image. The maximum velocity
was measured by placing a calliper with the
horizontal lines on the edge of the Doppler
signa. Maximum fetal liver length was
measured in a parasagittal scan of the fetal
abdomen from the diaphragm to the lower
edge of the right liver. The fetal spleen
perimeter was measured by the trace method
in the same cross-sectional plane as used for
the fetal stomach. All ultrasound and Doppler
studies were performed by the author with an
ATL 3000 machine with a 5-MHz curved
array transducer. The results were plotted on
previously published graphs™®°. For all
measurements, values greater than the 95th
percentile were considered abnormal, except
for the MCA measurement, for which the cut-
off value of 1.5 multiples of median was used.

The decision to perform FBS was given using
al available information such as history, fetal
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movements, antibody titers, and included
results of feta ultrasound and Doppler
findings. In al 18 cases in which FBS was
performed, fetal anemia was confirmed and
transfusion was carried out immediately.

The sensitivity, specificity, positive predictive
value and negative predictive value were
calculated from 2-2 tables. A receiver-
operator characteristic (ROC) curve was
constructed and the area under the curve
(AUC) was used to compare the screening
efficiency of various variables for predicting
fetal anemia.

RESULTS

Of the 24 pregnancies, 6 cases were
monitored by serial noninvasive assessments
without any procedure. In all of these 6 cases
antibody levels were stable and most of the
noninvasive tests were within the reference
range. The mean gestational age at delivery
was 36, 8+1,7 weeks (range 34-39 weeks)
and 2 were found to be RhD-negative
postnatally. One of the neonates from this
group required exchange transfusion after the
delivery.

Eighteen fetuses underwent first fetal blood
sampling/intravascular transfusion at a mean
gestational age of 26+39 weeks. The
hemoglobin values at the first procedure were
4-8 gr/dl (median 6 gr/dl) and A Hb was
between 3-4 grams, 5-6 grams and >6 grams
in 6, 9 and 3 of the cases respectively. The
anemic fetuses received a median of two IUTs
(range 1-4). The mean gestational age at
delivery was 34, 2+2,7 weeks (range 32-38
weeks). All neonates are alive and well.

The results of the MCA peak velocity values
at thetime of first FBS or at delivery is shown
in Figure 1. The test characteristics of the four
noninvasive tests are given in the Table |. The
senditivities and false-positive rates (receiver
operating characteristic curve - ROC) for the
detection of fetal anemia by ultrasound and
Doppler measurements are illustrated in
Figure 2. The areas under the curve equa to
0.972, 0.861, 0.667 and 0.528 for MCA-PSV,
IHUV, liver length, and spleen perimeter
respectively were determined for the
prediction of fetal anemia (Table ).
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Table 1. Test characteristics of ultrasound and Doppler measurements as predictors of fetal anemiain 24 red
blood cell—-alloimmunized pregnancies

Test MCA HUV Spleen Liver
True positive 17 13 10 9
False positive 0 0 3 1
True negative 6 6 3 5
False negative 1 5 8 9
Sensitivity (%) 94.4 72.2 55.5 50
Specificity (%) 100 100 50 83.3
PPV (%) 100 100 76.9 90
NPV (%) 85.7 54.5 27.3 35.7

Table I1. The screening efficiency of ultrasound and Doppler measurements as predictors of fetal anemia.

Parameters AUC SE Significance
Middle cerebral artery peak systolic velocity 0.972 0.033 0.001
Umbilical vein maximal flow velocity 0.861 0.074 0.009
Liver length 0.667 0.123 0.230
Spleen perimeter 0.528 0.139 0.841

AUC, Area under receiver-operator characteristic curve
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Figure 1: Middle cerebra artery peak velocity values at time of first FBS or at delivery. Triangles,
anemic fetuses; circles, nonanemic fetuses. Line,1.5 multiples of median in normal pregnancies.
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Figure 2: The receiver-operator characteristic curves showing the prediction performance of
ultrasound and Doppler measurements for fetal anemia.

DISCUSSION

Theoretically, ultrasound scanning and
Doppler technology to detect biophysical and
hemodynamic changes associated with feta
anemia seem to have the potential for
developing effective noninvasive testing.
Such tests are needed because the current
invasive strategies, namely seria
amniocentesis to directly assess amniotic fluid
bilirubin (D optical density 450) values or
cordocentesis, are associated with fetal loss
and maternal morbidity. Moreover, the
reliability of amniocentesis has been
guestioned, especialy in the early to mid-
second trimester. The availability of the
successful treatment of anemic fetuses,
especially before hydrops develops, by
intrauterine blood transfusions has further
increased the importance of detecting at risk
fetuses.

This prospective study confirms the
effectiveness of non-invasive management of
red blood cell alloimmunization. As, in al
cases in which FBS was performed according
to history, antibody titers, and results of fetal
ultrasound and Doppler findings, fetal anemia
was confirmed and transfusion was carried
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out immediately. Those 6 cases in which
pregnancy was followed without performing
any invasive procedure al delivered non
moderate-severe anemic fetuses that did not
need IUT. Similar findings were also gained
in the study performed by Dukler et a™. In
their prospective study, 16 nonhydropic
fetuses with red blood cell alloimmunization
were evaluated with ultrasound and Doppler
imaging. Non-invasive management correctly
defined 6 severely anemic fetuses that
required IUTs and 10 pregnancies that did not
need any invasive procedure.

This study also demonstrates that Doppler
measurements of fetal blood flow velocities
are superior tests to liver and spleen
measurements in the prediction of fetal
anemia in red blood cell alloimmunization.
MCA peak systolic velocity measurement
with a sensitivity and specificity of 94.4% and
100% respectively, is the most accurate
parameter and the best available noninvasive
test in the management of pregnancies at risk
for fetal anemia. In two other studiesin which
direct comparison of the diagnostic accuracy
of the non-invasive tests have been
performed; Iskaros et a® reported umbilical
vein maximal flow velocity measurement to
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be a better predictive test than liver length and
spleen perimeter measurements in fetal
anemia. Dukler et a'' comparing the
diagnostic accuracy of MCA peak systolic
velocity, intrahepatic umbilical  venous
maximum velocity, liver length, and spleen
perimeter  demonstrated that  Doppler
measurements were superior tests to
ultrasound measurements and MCA peak
systolic velocity measurement with a 100%
sensitivity and specificity was the most
accurate parameter in the prediction of fetal
anemia They aso stated that invasive
diagnostic techniques could safely be avoided
when normal MCA flow velocity was found.

Non-invasive Doppler ultrasound has shown
impressive capabilities in the diagnosis of
anemia. Velocity changes are thought to result
from increased cardiac output and decreased
viscosity of fetal blood (ie, a hyperdynamic
circulation)*?. Although flow velocities in all
fetal vessels will be increased, the MCA is
particularly suitable for assessment because of
its easy visualization with color Doppler
imaging and usually an angle of insonation
close to 0 degrees can readily be obtained. In
1995, Mari et a™® reported that MCA-PSV
Doppler measurements could accurately
predict fetal anemia in a prospective series of
16 pregnancies complicated by maternal red
blood cell alloimmunization. Since that initial
report, various other studies have strongly
confirmed the efficacy of MCA peak systolic
velocity in the prediction of fetal anemia with
sensitivities ranging from 64 - 100%.'".
MCA PSV can be used to detect degrees of
fetal anemia justifying invasive fetal testing
and intrauterine transfusion****. The MCA-
PSV rises progressively as anemiaworsens *°.
The use of the middle cerebral artery peak
systolic velocity for the diagnosis of fetal
anemia has led to a more than 70% reduction
in the number of invasive tests, which often
cause fetal death, in the assessment of red-cell
alloimmunized pregnancies™.

With measurement of the IHUV maximum
flow velocity, we achieved 72.2% sensitivity,
with no false-positive result. The sensitivity
of 83 % was found by Iskarios et a (9) and
Dukler et a'! with false-positive rates of 0%
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and 20% respectively. This test seems less
accurate than MCA velocities, but may still
have a role as an additional tool in the
evaluation of fetuses at risk for anemia.

Ultrasound measurements of spleen perimeter
and liver length had sensitivities and false-
positive rates of 55.5% and 50% and 50% and
16.6% respectively. These results may be
explained by our understanding of the
underlying pathophysiologic mechanisms. As
the hemolytic disease progresses, the fetal
liver and spleen may increase in size because
of the increased production of red blood cells,
at least temporarily. The fetus may, however,
be able to compensate for the breakdown of
red blood cells. In such cases, a fetus may
have a large liver and spleen but would not
necessarily be severely anemic. Conversely,
more rapid breakdown of red blood cells may
prevent the fetus from adapting to hemolysis,
and anemia may develop without clear
evidence of hepatosplenomegaly. The present
and other studies which compare the role of
spleen and liver measurements and Doppler
parameters in the prediction of feta anemia
favor the use of Doppler®**,

In conclusion, this prospective study confirms
the effectiveness of non-invasive management
of red Dblood cel aloimmunization.
Measurement of the PSV in the MCA in
fetuses at risk for anemia due to maternal red
cell aloimmunization provides an accurate,
non-invasive and useful clinical test in the
prediction of fetal anemia. Its use would
prevent unnecessary invasive procedures and
cordocentesis could be considered in those
fetuses that develop ascites or a high MCA-
PSV.
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CASE REPORT
TONGUE AND UVULAR EDEMA CAUSED BY BRASSICA ARVENSIS

Gulbin Aygencel, Emine Akinci, Ayfer Keles, Ahmet Demircan
Gazi Universitesi, Tip Fakiltesi, Acil Tip Anabilim Dali, Ankara, Tiirkiye

ABSTRACT

Acute uvular and tongue edema are potentially life-threatening conditions with a variety of causes. Allergy,
infection, trauma or physical causes should be excluded. We report a case of a patient who suffered
angioedema of the tongue and uvula following ingestion of Brassica arvensis (Charlock mustard, wild
mustard).

A 53-year old woman presented to our Emergency Department with swelling of the tongue and uvula, and
dysphagia. The symptoms occurred after the ingestion of raw leaves of Brassica (Sinapis) arvensis in a salad.
On physica examination, uvular edema was observed. The patient was succesfully managed with
intravenous prednisolone and chlorphenoxamine. After a 24-h observation, the patient was discharged in
good health.

In the light of this recent case, the clinician should be aware of the potential side effects of herbs or herbal
medicines.

Keywords: Uvular edema, Herbs, Brassica arvensis, Side effects

BRASSICA ARVENSIS’E BAGLI DiL. ve UVULA ODEMI

OZET

Bir cok sebebe bagli gelisebilen akut uvula ve dil 6demi yasami tehdit edebilen nadir durumlardan biridir.
Allerji, infeksiyon, travma ve fiziksel nedenler altta yatan patolojiler agisindan arastiriimalidir. Bu yazida
Brassica arvensis (yabani hardal veya Charlock hardali) tiketiminden sonra gelisen, dilde ve uvulada
anjiyoddem ile giden bir olgu sunulmustur.

53 yasinda bayan hasta Acil Servisimize agiz icinde ve dilde sislik ve yutma gucltgi sikayeti ile basvurdu.
Hasta sikayetlerinin vahsi hardal yapraklari iceren bir salatayl yedikten sonra gdlistigini ifade etti. Fizik
muayenesinde de oral kavitede, dilde ve uvulada 6dem tesbit edildi. Hastaya intraventz steroid ve
antihistaminik tedavisi baslandi. Belirti ve bulgular 24 saat sonunda gerileyen hasta gerekli oneriler ile
taburcu edildi.

Bu olgunun bulgulari 1siginda, klinisyenlerin bitki ve bitkisel ilaclarin yan etkileri konusunda da dikkatli
olmalar 6nerilebilir.

Anahtar Kelimeler: Uvula 6demi, Bitkiler, Brassica arvensis,Y an etkileri

INTRODUCTION . . . .
Toxic constituents or allergens contained in

Angioedema of the tongue and oropharynx is plants are occasionally reported as factors

arare and potentially life threatening adverse triggering a toxic or alergic reaction in

reaction related to inhaled or ingested subjects who undergo folk medical practices

allersg;elns, infection, trauma or physica or eat these plants®>.
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We report the case of a woman who presented
to the emergency department with uvular and
tongue edema. The reaction occured after
ingestion of Brassica arvensis, used for
cooking purposes in some eastern
Mediterranean countries.

CASE REPORT

A 53-year old woman presented to our
emergency department with a chief
complaints of sore throat, swelling of the
tongue and soft palate, dysphagia and mild
shortness of breath. According to her history,
the symptoms occurred an hour after the
ingestion of raw wild mustard leaves in a
salad for dinner.

The patient was generaly in good health.
There was no history of drug, trauma, fever,
chills or recent upper arway disease
symptoms. Her past medical history was
unremarkable. Physical examination reveaed
an alert patient who appeared to be mildly
anxious. Vita signs  were  normal.
Examination of the head and neck revealed
uvular and soft palate edema. The remainder
of the physical examination was entirely
normal. Laboratory investigations included
CBC, urinalysis, serum electrolytes, hepatic
and renal function tests, and arterial blood gas
were normal.

The patient was succesfully managed with
Intravenous prednisolone and
chlorphenoxamine  therapy. She  was
discharged with complete resolution of her
symptoms of uvular edema after 24-hr
observation and treatment.

DISCUSSION

Uvular edema presents as foreign body
sensation, sore throat, hoarseness, dysphagia,
gagging and signs of upper arway
obstruction®. The etiology may be related to
inhaled or ingested allergens, drugs, some
medications, trauma, infection, tumors,
radiotherapy, some diseases or physica
agents"*®. Hereditary angioedema, a genetic
disorder of the complement system, is also
presented with uvular edema’. In this case, the
reaction occurred after ingestion of the plant,
Brassica arvensis, and was probably due

180

e

5

either to an allergic reaction or to toxic
elements in the plant. Type 1 hypersensitivity
reaction is the usual cause of such an
emergency, but toxic elements can produce
the same effect.

Treatment of uvular edema is similar to
anaphylaxis or severe allergic reactions’. Our
patient responded to prednisolone and
antihistamine. The good outcome of our
patient with drug therapy may be the result of
the small amount of intake or early admission
to the emergency department or less toxicity
of the plant.

Brassica arvensis, known as wild or Charlock
mustard, is a perennial herb of the Cruciferae
family, endemic to the Mediterranean region.
Leaves of the plant, raw or cooked, are added
to sadads or used as potherb. Immature
flowering stems are cooked in much the same
way as broccoli. An edible oil is obtained
from the seed, it is used mainly for cooking
purposes, but also for salads, can be rich in
erucic acid which istoxic. The seed is used as
amustard flavouring. The juice of the rootsis
used in the treatment of chronic coughs and
bronchial catarrh. The seed, powdered, with
salt is said to be afolk remedy for cancer’.

In veterinary literature, many reports on
disease occurring in brassica-fed dairy cattle
may be found®. Few case reports about the
human toxicity of this plant exist’.

In conclusion, in the light of this recent case,
the emergency physician should be familiar
with the potential serious side effects of herbs
or herbal medicines. Because of the life
threatening potential, physicians should
evaluate and manage the uvular edema patient
very carefully.
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CASE REPORT

AN UNCONSUMMATED MARRIAGE: A CASE REPORT

Ersin Akpinar, Esra Saatcl
Cukurova Universitesi, Tip Fakltesi, Aile Hekimligi Anabilim Dali, Adana, Tirkiye

ABSTRACT

Vaginismus is described as “recurrent or persistent involuntary contraction of the perineal muscles
surrounding the outer third of the vagina when vaginal penetration is attempted with penis, finger, tampon, or
speculum. The purpose of this case report is to investigate the treatment model of a patient with vaginismus
who benefited from Cognitive Behavioral Therapy (CBT) in a couple (woman 21, man 23 years old)
admitting to family practice for treatment of vaginismus. The duration of marriage was 19 months. The
marriage was unconsummated. The diagnosis was made using DSM-1V criteria. They were assessed initially
and after treatment by Golombok-Rust Inventory of Sexual Satisfaction (GRISS) index. The initial scores of
communication, sensuality, erectile dysfunction and premature gjaculation and the total scores of the GRISS
indicated accompanying sexual dysfunction in the man. Sensate focus and gradual desensitization (vaginal
self-dilatation) methods with cognitive restructuring techniques were used. The overall sexual functioning of
the woman showed improvement.

Keywords: Vaginismus, Primary care, Cognitive behavioral therapy

OLGU SUNUMU: TAMAMLANMAMIS BIR EVLILIK

OZET

Vainismus, penis, parmak, tampon veya spekulum penetrasyon girisimi halinde vajenin dis 1/3'Uni
cevreleyen perineal kaslarin tekrarlayicl veya persistan istemsiz kontraksiyonu olarak tanimlanir. Bu olgu
sunumu, aile hekimligi poliklinigine basvuran ve Bilissel Davranis Terapisi’'nden (BDT) yarar goren
vajinismuslu bir hastanin tedavi modelini ele amaktadir. Cift 19 aydir evliydi ancak cinsel birlesme
saglanamamisti. Tani DSM-IV kriterlerine gore kondu. Tedavi Oncesi ve sonrasinda gifte Golombok-Rust
Inventory of Sexual Satisfaction (GRISS) endeksi uygulandi. iletisim, cinsel istek, erektil disfonksiyon,
prematiir ejekilasyon puanlari ve toplam puan, erkekte de cinsel disfonksiyon oldugunu gosterdi. Tedavide,
bilissel yeniden yapilandirma teknikleri ile birlikte sensate focus ve kademeli duyarsizlastirma (kendi
kendine vajinal dilatasyon) yontemleri kullanildi. Kadinin cinsel fonksiyonlari iyilesme gosterdi.

Anahtar Kelimeler: Vajinismus, Birinci basamak, Bilissel davranissal terapi

INTRODUCTION desire, arousal, orgasm and/or sexua pain,
which result in significant personal distress
and may compromise women's heath and
quality of life. Vaginismus was categorized as
“a sexua pain disorder” in Diagnostic and
Statistical Manual of mental disorders
(DSM)-111-R3, DSM-IV*, and the report of the

Sexua dysfunction (SD) in women is a
multifactor ~ condition  with  anatomical,
physiological, medical, psychological and
social components. Data reveal that up to
76% of women have some type of SD.'?
Women's SD includes disorders of sexual
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International Consensus Development
Conference on Female Sexua Dysfunction
and in other nosologies such as the American
College of Obstetricians and Gynecologists-
1995, American Psychiatric Association-
1994, World Health Organization-1992. The
sexual pain disorders are the only pan
problems in the DSM-IV* other than “pain
disorder” and this appears to reflect the idea
that sexual pain disorders are of a special type
associated with sexual activity. Vaginismusis
defined as an involuntary contraction of the
muscles of the outer third of the vagina. The
contraction interferes with coitus and occurs
during attempts at penetration with, for
example, a penis, finger, speculum or
menstrual tampon®. The pelvic floor muscles
involved in these contractions, surround the
urethra, vagina and anus and are under
voluntary control. However, the pelvic floor
muscles can aso contract involuntarily, as
seen during orgasm’.These contractions are
gpastic, as opposed to the rhythmic
contractions during orgasm®. Vaginistic
reactions are often associated with a defense
mechanism emerging with experience’
Vaginismus leads couples to seek treatment in
primary care clinics. The purpose of this case
report is to investigate the treatment model of
a vaginismus patient who benefited from
Cognitive Behavioral Therapy (CBT). The
couple was assessed using Golombok-Rust
Inventory of Sexual Satisfaction (GRISS)
index. GRISS is a 28-item questionnaire for
the assessment of sexual dysfunction. The
female version produces subscale scores of
anorgasmia, vaginismus, non-communication,
infrequency, avoidance, non-sensuality and
dissatisfaction as well as a total score. The
male version produces subscale scores of
impotence, premature egaculation, non-
communication, infrequency, avoidance, non-
sensuality and dissatisfaction as well as a total
score. The GRISS is used by sexua
dsyfunction  clinics and  relationship
counsellors to monitor the state and
improvement of their patients and clients. It
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has aso been used in clinica trials of
pharmacological products that are designed
for the treatment of sexual dysfunction.

CASE REPORT

A couple who suffered from
nonconsummeation of marriage admitted to
family practice clinic of Cukurova University
and was assessed using GRISS index (Table
1Y®°. The woman was 21 and the man was 23
years old. The duration of the marriage was
19 months. The marriage  was
unconsummated. We diagnosed vaginismus
using DSM-IV criteria. After the initial
assessment, brief information about sexual
anatomy and sexual physiology was given to
the couple using pictures, and printed
material. The couple was asked to refrain
from direct sexual interaction in the beginning
of the therapy in order to avoid performance
anxiety. Sensate focus to increase sensual
awvareness and gradual desensitization
(vagina self-dilatation)  methods to
desensitize the woman with cognitive
restructuring techniques were used. In sensate
focus exercises, the couple was told to touch
each other's body to increase sensual
awareness. A cognitive  restructuring
technigue was wused to change the
dysfunctional thoughts interfering with sexual
functioning. After the anxiety level decreased,
the couple was told to perform gradual
vaginal self-dilatation technique to desensitize
the woman. At the last stage of CBT, the
couple  gradualy attempted sexual
intercourse. The importance of
communication was emphasized during
sessions. After five sessions (once a week
lasting 35 minutes) the couple was assessed
again using GRISS (Table ). Treatment was
continued until the symptoms were improved.
The overal sexua functioning of the woman
improved at the end of the therapy. There was
significant improvement in  avoidance,
impotence and premature ejaculation scores
of man.
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Table I: Golombok-Rust Inventory of Sexual Satisfaction (GRISS) scores of the couple

Female Mae
Scores of GRISS Pretreat. Posttreat. Pretreat. Postireat.
Communication 3.81 221 3.93 4.02
Satisfaction 7.50 3.06 6.44 4.98
Avoidance 6.21 2.87 1.81 114
Sensuality 3.45 112 6.19 5.85
Vaginismus/Erectile 8.94 243 5.75 4.20
Dysfunction
Anorgasmia/Premature 8.42 3.98 6.40 3.75
Ejaculation

Pretreat: Pre-treatment
Posttreat: Post-treatment

DISCUSSION

The couple satisfactorily consummated their
marriage after the sixth session. The woman
seemed to benefit from the therapy more than
the man. The results showed significant
improvement in all GRISS subscale scores
(vaginismus, anorgasmia, frequency,
communication, satisfaction, avoidance, and
sensuality). Our results indicating the efficacy
of cognitive behavioral interventions for
vaginismus are in accordance with studies by
Biswas and Schnyder et a.'®™. The initial
scores of communication, sensuality,
impotence, and premature gaculation and the
total scores of the GRISS indicated
accompanying sexual dysfunction of the man.
It was not a surprise as some items of GRISS
were related to consummation. Those items
might have increased the scores, especially on
the premature eaculation and impotence
subscales. Studies aso indicate a high
frequency of male sexual dysfunction among
partners of women with vaginismus®®
Vaginismus was aso found to be common in
partners of men with nonorganic erectile
dysfunction™**.

We directed CBT strategies toward not only
the woman but the couple, and the man aso
seemed to benefit. There was significant
improvement in avoidance, impotence and
premature €jaculation scores. Nevertheless,
the man was sdatisfied with his sexual
relationships both before and after the
therapy. Surprisingly, neither the man nor the
woman reported any problem related to
Impotence or premature gjaculation during the
sessions™ .
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In more conservative subcultures the bride is
expected to be a virgin. A bride has to verify
her virginity to her husband and his family in
the first night of the marriage. This tradition
may increase the anxiety during the first
sexua interaction especially for couples who
do not have sufficient information and
experience about sex. As a common tradition,
before the wedding feast, one of the elder
female family members shares with the bride
her sexual experience about the first night.
Our clinical observation shows that the shared
information  may  sometimes  contain
unrealistic and catastrophic information such
as clams that consummation for women
causes unendurable pain and sickness for
several days. This kind of information may
lead to sexual dysfunction and may
complicate the sexual problem. In our case,
we used GRISS which does not include
parameters related to traditional myths.
Further studies should include other
parameters such as personality characteristics,
comorbid psychopathology, and so forth, to
identify the characteristics of vaginismus.'®*’

Sexual dysfunction cannot be considered as
one generic  problem. Dyspareunia,
vaginismus, reduced arousal, and aversion to
sexual contact were uncommon problems and
were associated with other psychological and
physical difficulties. Women with these |CD-
10 diagnoses were also much more likely to
have consulted their general practitioners
about sexual matters than women who
received a single diagnosis of lack or loss of
sexual desire. This suggests that many people
do not regard lack or loss of sexual desire as a
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serious difficulty. Setting aside this diagnosis
reduces the prevalence of any sexual problem
to 27% for women and 16% for men'*.
Thus we need further evidence that the
relatively common complaint of lack or loss
of sexual desire is an obstacle to satisfactory
sexual relations or that a medical solution is
indicated; for many people, reduced sexual
interest or response may be a normal
adaptation to stress or an unsatisfactory
relationship. Women'’s high consultation rate,
as well as their willingness to seek help for
such problems, makes it possible for family
doctors to become involved. However,
general practitioners need to be aert to the
possibility of a sexual problem and may need
training on how to manage this at a primary
carelevel.
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CREST SYNDROME AND RENAL INVOLVEMENT
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ABSTRACT

A 66 year-old woman with a history of Raynaud’'s phenomenon for 30 years, presented with fingertip
calcification and ulceration. She complained of discharge of small stones from these ulcerated lesions for
several years and dysphagia in the past year. On physical examination, we noticed mild telangiectasias on
her face. Calcifications were observed on her foot and hand radiographs. Laboratory findings revealed
normal Cat++ and PO4, but the serum parathyroid hormone level was elevated on two occasions.
Anticentromer antibody and ANA were positive, whereas anti-Scl 70 was negative. At gastroscopy,
esophageal aperistaltism was found and esophagogastroduedonography(EGDG) was suggested. Esophageal
dysmotility was found in EGDG and with these findings we decided the patient had CREST syndrome.
Hyperparathyroidism was thought to be secondary to calcinosis cutis. We know that during the progression
of this disease, the calcinosis type of systemic sclerosis can be characterized by renal involvement and
secondary hyperparathyroidism, but it is rarely seen with the CREST syndrome. Because the CREST
syndrome is a slowly progressing disease, we believe hyperparathyroidism in this patient developed after
many years of hypertension due to the renal disease.

Keywords: CREST syndrome, Renal involvement, Scleroderma, Hypertension

CREST SENDROMU VE BOBREK TUTULUMU

OZET

Otuz yildir Raynaud's fenomeni tanisi olan 66 yasindaki kadin hasta, parmak uglarinda kalsifikasyon ve
Ulserasyon sikayeti ile basvurdu. Bu Ulsere bolgelerden kiiclk taslarin koparak distligiini ifade ediyordu.
Son yillarda disfaji sikayeti de gelisen hastanin fizik muayenesinde yuziinde telenjiaktazileri mevcuttu.El ve
ayak grafilerinde kalsifikasyonlar gozlendi. Kan tetkiklerinde kalsiyum ve fosfor diizeyleri normal ancak
iPTH ylksekti. Anti-Scl 70 antikoru negatif iken ANA ve Anti-sentromer antikoru pozitif bulundu.
Gastroskopisinde tsefagial aperistaltizm gézlendi ve Osefagus-Mide-Duedonum(OMD) grafisi planlandi.
OMD'de 0Osefagial dismotilitenin ~ varlig, hastada CREST sendromu oldugunu kanithyordu.
Hiperparatiroidinin ise kalsinozise ikincil gelistigi dusunuldi. Progresif Sistemik Sklerozisin kalsinozis
tipinde bobrek tutulumu ve sekonder hiperparatiroidi gelistigi bilinmektedir. Ancak CREST sendromu ¢ok
yavas ilerleyen bir hastalik oldugundan sekonder hiperparatiroidizm ¢ok nadiren goruldr. Vakamiz bu agidan
nadir gorilen, bobrek tutulumu ve hipertansiyon ile giden CREST sendromu olarak degerlendirildi.

Anahtar Kelimeler: CREST sendromu, Hipertansiyon, Skleroderma, Bébrek tutulumu

INTRODUCTION Raynaud’s phenomenon, Esophageal
dysfunction, Sclerodactyly and
Telangiectasia.  Patients with  CREST
syndrome are typically women and are older

CREST syndrome is a limited type of
scleroderma which includes Calcinosis cutis,
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than patients with systemic scleroderma (SSc)
with a long history (10-15 years) of
Raynaud’s phenomenon; skin involvement is
limited to the digits or hands, face, feet and
forearms; nail fold capillary dilatation; and
ealy onset of facia and digita
telangiectasias. Also, there is a high incidence
(70-80%) of anticentromere antibodies (ACA)
in CREST, whereas Scl-70 is more frequently
associated with SSc.

Renal involvement and secondary
hyperparathyroidism has previously been
reported, mostly in SSc, but can aso rarely
occur in the CREST syndrome” which is

known as “scleroderma rena crisis’ or
“scleroderma kidney”. JSerup and H.K.
Hagdrup®  reported  that  secondary

hyperparathyroidism is common in patients
with aberrant calcifications as a regulatory
mechanism to maintain a normal calcium
concentration in the blood. But there were no
differences in the levels of total calcium,
phosphate, magnesium, alkaline phosphatase,
acid phosphatase, abumin and serum
creatinine.

CASE REPORT

We report a 66-year-old woman who had
initially presented  with Raynaud’'s
phenomenon 30 years previously. Her
complaint usually occurred  on cold days
or in cold water, initially presenting as pale
and cold digits which progressed to painful,
purple finger tips. In the last 10 years, first
she began having fingertip ulcerations and
perforations, then the same symptoms began
in her toes. She noticed that some small
things like stones came out of these very
painful ulcerations, which healed slowly. In
addition, she complained of dysphagia and
heartburn in the last year. The patient had had
hypertension for 5 years regulated with
Verapamil at 120 mg /day.

On physical examination, her blood pressure
was 150/90 mmHg, and her heart rate was 94/
min. Skin hardness and thickening were
palpated at the volar faces of the hands and
toes. There was a hard, hyperkeratotic, round
lesion (0.5cm in diameter) on the left hand
third phalanx volar face and another round
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hyperkeratotic lesion (1 cm in diameter) on
the left foot first phalanx volar facefrom
which the patient reported that a small stone
and suppuration had recently discharged
(Figure 1). In addition, we noticed clubbing
and flexion-like shape deformation of the
fingers, but typical sclerodactyly was not
found.

Figure 1: Round hyperkeratotic lesion at
the left foot first phalanx volar face

Radiographs of bilateral hand and foot
showed remarkable cutaneous calcifications,
especialy near the fingertips (Figure 2). On
skin  biopsy; epiderma  hyperkeratosis,
irregular acantosis and connective tissue
increment in the dermis were seen. A deep
biopsy performed from the calcinosis seen in
the left hand radiogram revea ed
calcification.

In laboratory findings, the Cat++ level was
mildly elevated once (10.6mg/dl) but on
follow-up turned to normal levels. Alkaline
phosphatase and PO4 levels were in normal
ranges. The parathyroid hormone was
checked for differentiation of calcinosis cutis
and was found to be high (218.4pg/ml, 15-65
pg/ml normal ranges) on two occasions. Mg
was mildly high (2.6 and 2.8mg/dl; 1.8-2.5
normal ranges), CRP and Romatoid Factor
(RF) were positive; ESR was 31mm/h. Blood
urealevel was elevated (45.5 mg/dl; 12.6-42.6
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norma ranges) but creatinin level was
normal. According to these findings, we
suspected the patient had CREST syndrome
or systemic scleroderma. As we expected, the
anti-centromere antibody and anti-nuclear
antibody (ANA) were positive, whereas anti-
Scl 70 and anti-ds DNA were found negative.

Figure 2: Cutaneous calcifications
(arrows) near the first fingertip of the
left hand on the radiogram

We thought that hyperparathyroidism could
have developed secondary to calcium
deposition or to primary hyperparathyroidism,
thus we tested 24 hour urine Cat++ and
creatinine clearance. Urine Cat++ was normal
(121mg/d; normal ranges 100-300mg/d) but
creatinine clearance was found low (31ml/dk).
These results led us to the conclusion that
hyperparathyroidism may have been
secondary to renal failure, which can be rend
involvement due to the CREST syndrome.

We  planned a  gastroscopy and
eosephagogastroduedonography (EGD)
because of dysphagia In gastroscopy,
aperistaltic eosephagus, hiatal hernia and
pyloric dysfunction were found. In EGD,
eosephageal dysmotility was observed.

In conclusion, we decided that this patient had
CREST syndrome. We know that in the
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CREST syndrome, pulmonary hypertension
and biliary cirrhosis may appear, so an
echocardiography was performed and
pulmonary pressure was found in the normal
range. In the laboratory findings, no problem
with hepatic function appeared. As treatment
for CREST, the patient was put on 100mg/day
D-Penisillamine and 30mg/day Nifedipin.

The patient was informed about this rare
disease and an informed consent form was
signed by her.

DISCUSSION

Calcification of the skin may occur in al
forms of SSc, but is most commonly seen as
part of the CREST syndrome. Generdly,
dystrophic calcification associated with
massive collagen degeneration results in
cacinosis'. The minera deposits in
dystrophic calcinosis cutis secondary to the
CREST syndrome have been identified as
amorphous calcium hydroxy-apatite®®. The
pathogenesis of calcinosis is not well
understood, but the calcium can ulcerate the
skin, be expelled as chalky material and cause
recurrent episodes of local inflammation’.
This calcification is associated with an
underlying tissue abnormality and collagen
degeneration alows increased intracellular
calcium influx®.

The calcinosis type of systemic sclerosis is
characterized by secondary
hyperparathyroidism developed during the
progression of the disease. Secondary
hyperparathyroidism is common in systemic
sclerosis, in particular in patients with
aberrant calcifications, usually with normal
calcium and phosphate plasma levels. During
the disease, in order to maintain a normal
calcium concentration in the blood, secondary
hyperparathyroidism develops®.

Progressive systemic sclerosis is frequently
associated with rena involvement. This
complication is characterized by the sudden
onset of severe arterial hypertension and
untreated hypertension is followed by rapidly
progressive oliguric rena failure
(“scleroderma kidney” or “scleroderma renal
crisis’)’. But such extensive changes are
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unusual in patients with the CREST
syndrome.

Steen VD et a? found that 18% of the patients
having systemic scleroderma and only 1% of
the patients who classified as having the
CREST syndrome variant at the time of onset
of “scleroderma renal crisis’. All these
persons had telangiectasiae but not calcinosis
of the fingers. In most patients, renal crisis
developed early during their illness and no
patient with renal disease had a serum
creatinine value greater than 1.3mg/dl.
According to this study, isolated mild
hypertension does not serve to predict
subsequent development of “scleroderma
kidney” and is probably not etiologically
related to the renal vascular abnormalities of
progressive systemic sclerosis. But there is
still some disagreement concerning the
frequency of arterial hypertension in patients
with progressive systemic sclerosis and the
guestion of whether or not this finding alone
comprises evidence of renal involvement.

Four months after the beginning of the
treatment, the calcium ion level had returned
to normal ranges in our patient. Some of the
patient’s complaints had decreased. This led
us to believe that hypercalcemia was related
to the CREST syndrome and had developed in
consequence of secondary
hyperparathyroidism. Mild hypermagnesemia
continued although we could not find any
reason or relation to the disease.

We did not perform a renal biopsy on the
patient but we found some laboratory findings
which supported probable renal involvement,
which isvery rarein the CREST syndrome.
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This case may be an important guide
concerning the follow-up of patients with the
CREST syndrome, which is rarely seen
together with severe calcinosis, rena failure
and hyperparathyroidism.
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CASE REPORT
COMPLETE DIPHALLUS IN A 14-YEAR-OLD BOY

Abdulkadir Tepeler, Mert Ali Karadag, Unsal Ozkuvanci, Erhan Sar, Y algin Berberoglu, Ahmet
Y aser MUsliimanoglu
Haseki Egitim ve Arastirma Hastanesi, Uroloji, /stanbul, Turkiye

ABSTRACT

We herein present an unusual case of 14-year-old boy with complete diphallus and bifid scrotum. He was not
aware of his extragenital abnormality until he was examined by a surgeon before circumsion. During
surgery, the hypoplastic penis was resected and a single scrotum was constructed by removing the band of
skin separating the compartments. The rugose skin was then joined, giving scrotal continuity.

Keywords: Diphallus, urethra, bifid scrotum

14 YASINDAKI ERKEK COCUGUNDA KOMPLET DiFALLUS

OZET

14 yasinda komplet difalluslu ve bifid skrotumlu olgu sunacagiz. Hasta ekstragenital anomalisinden, stinnet
oluncaya kadar ve bir cerrah tarafindan gorulmeden once farkinda degildi. Ameliyatta, kompartmanlari
aylran cilt bandi kaldirilarak skrotum rekonstrikte edildi ve hipoplastik penis rezeke edildi. Geriye kalan deri
birlestirilerek, skrotal devamlilik saglandi.

Anahtar Kelimeler: Difalus, tretra, bifid skrotum

INTRODUCTION was covered by its prepusium until examined
by a surgeon before circumsion. The birth
history was normal. The mother and father
were healthy. The family history was
significant in that a paternal first cousin had
hypospadias.

Diphallus, or duplication of the penis or
clitoris is a rare anomaly that occurs once in
every 5 million live births’. This was the
second diphallus case at our institution?.

The extent of duplication and the number of
accompanying anomalies vary greatly from a
double glans arising from a common shaft to
complete duplication of the phallus
accompanied by multiple anomalies such as
ectopic scrotum, prepenile scrotum, bifid
scrotum, bladder exstrophy, wide symphysis
and imperforate anus. We herein discuss a
diphallic boy with bifid scrotum.

Examination of genitalia revealed a well—
formed penis with normally located and
functioning urethra and an unseperated
accessory smaller ventral penis and a rotated
glans with a blind depression at itstip (Figs 1-
2). There were two penile shafts located one
above the other with two corpora cavernosa.
Normal erection of each fallus was observed.
The skrotum was bifid and each compartment

CASE REPORT contained a testicle. Abdominal and other
A 14-year-old male was referred from a state physical examination were normal. The blood
hospital to our institute because of abnormal analyses were within  normal  ranges;
genitalia. He was not aware of abnormal ultrasonography showed bilateral  normal
genitalia because the hypoplastic ventral glans kidneys. Voiding-cystourethrography
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revealed a normal single bladder and urethra
and no vesicoureteric reflux.

A vertical incision over the raphe was used to
expose the accessory penis. Then it was
liberated by a circumferential incision and
dissected up into the pelvis. This hypoplastic
phallus was then excised and the associated
portion of the ventral penis shaft was closed
in layers. A single scrotum was constructed
by removing the band of skin separating the
compartments. The rugose skin was then
joined, giving scrotal continuity. The
postoperative period was uneventful (Figure

Figure 3: Postoperatively awell formed single penis

DISCUSSION

Diphallus is a rare congenital anomaly
occuring once in 5 million live births. The
first case was reported in 1609. Neugebauer
in 1898, and Nesbit and Bromme in 1933
reviewed cases in the literature*® Diphallus
has been classified in different ways, such as
glandular, bifid, concealed, complete,
hemidiphallus and triple penis™® . Scheneider
classified diphalluses in three groups,
diphallia of glans aone, bifid diphalia,
Figure 1: Dorsdl well-formed penis and an complete diphallia. Villanova and Raventos

unseperated accessory smaller ventral penis are have . adde_ds 9 a fourth category:
seen. pseudodiphallia™.

The urethra shows a range of variations,
ranging from functioning double urethras to
complete absence of urethra in each penis.
The majority has a single corpus cavernosum
in each phallus. The meatus may be normal,
epispadic, or hypospadiac, and the scrotum
may be normal or bifid. Associated congenital
anomalies are present in the mgority of the
cases. Bladder, urethra, scrotum, uterus and
vaginal duplications, bifid clitoris, anterior
ectopic anus, colon, rectum and terminal
ileum duplications, mental retardation, spinal
anomalies, anal atresia, 11 pairs of costae,
renal maldescensus, diplopodia of the left
foot, intestinal malrotation, umbilical hernia,
ectopic bowel segment have been documented
in the literature”°.

Multiple embryological explanations for
Figure 2: Lateral vision of diphallus diphallus exist and have been summarized by
Wilson and Hallowell*®, Almost all authors
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are in consensus that the anomaly is due to a
defect of fusion of the genital tubercle.
Hallowell et al. have suggested that it results
from the failure of fusion of mesodermal
bands or presentation of the oppurtunity of
mesoderm to surround two urethral anlage®.

Treatment of diphallus usualy includes
excision of the duplicated penile structure and
its urethra. Therefore, all the patients with
diphalia have to be examined -carefully
because of the high incidence of other
systemic anomalies®.
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OLGU SUNUMU
CERRAHI ALANDA UNUTULAN PAMUK PEDIN MR BULGULARI

Selcuk Peker, ibrahim Sun, M Necmettin Pamir
Marmara Universitesi, Tip Fakultesi, Norogirdrji Anabilim Dali, Istanbul, Tirkiye

OZET

Yabanci cisim reaksiyonu, granilom olusumu ile seyreden kronik inflamasyondur. Cerrahi girisimlerden
aylar veya yillar sonra klinik semptoma sebep olabilen yabanci cisim reaksiyonlari bildirilmistir. Bu olgu
sunumunda daha 6nce uygulan kraniyotomi sirasinda unutulan cerrahi pamuk pedin, meningiom niksi
distnulerek hastanin kraniyotomi ameliyatina neden olmasi bildirilmektedir. Bu olgu sunumunda ¢ok nadir
olmasina karsin daha once intrakraniyal timor nedeniyle ameliyat olan hastalarda yabanci cisim
reaksiyonuna bagli granilom olusumunun goriintileme yontemleri ile timor niksl imaji verebileceginin
O6nemi vurgulanmistir.

Anahtar Kelimeler: Y abanci cisim reaksiyonu, Meningiom niksti, Graniloma

MR FINDINGS OF FORGOTTEN SURGICAL PAD IN SURGICAL AREA

ABSTRACT

Foreign body reaction is a specific type of chronic inflammation characterized by granuloma formation.
Foreign body granulomas have been reported to cause clinical symptoms anywhere from months to decades
after a surgical procedure. Here, we report a case where a forgotten surgical cotton pad was thought to be a
tumoral recurrence and the patient underwent craniotomy. In this case report, we emphasize that athough it
isvery rare, granuloma of foreign body reaction can give afalse image of tumoral recurrence.

Keywords: Foreign body, Meningioma recurrence, Granuloma

GIRIS
Kraniotomi sirasinda kanama  kontrol
saglamak icin cerrahi pamuk pedler rutin

OLGU SUNUMU

Ellibes yasinda bayan hasta generalize tonik-
klonik nobet gegirme hikayesi ile klinigimize

olarak kullanilmaktadir. Bu konuda buyuk
Ozen gosterilmesine karsin ¢ok nadir de olsa
bu pedlerin cerrahi alanda unutulabilmesi stz
konusu olabilir. Bu durum yabanci cism
reaksiyonu, granilom olusumu ile karakterize
kronik bir inflamasyonu baslatir'>. Y abanci
cisim reaksiyonuna bagli gelisen granilasyon
nororadyolojik gorintilemede ne yazik ki
niiks timor imaj1 verebilmektedir®,

Bu makalede, intrakraniyal timér nedeniyle
kraniotomi yapilmis ve cerrahi  alanda
unutulmus olan pamuk ped nedeniyle kitle
etkis yapan granilasyon dokusu gelismis
olan bir olgu sunulacaktir.
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bagvurmustur. Hastanin tibbi hikayesindan, 3
yil 6nce sag frontal meningiom nedeni ile
kraniotomi  oldugu &grenildi.  Norolojik
muayenesinde  patolojik  bir  bulguya
rasttanmadi. Kranial magnetik rezonans
goruntileme (MRI) de; eski tUmor ile ayni
lokalizasyonda, heterojen kontrast tutulumu
gosteren lezyon saptandi (Sekil 1). T2
agirhkli - MR gorUntUlerinde  Kitlenin
santralinin hipointens oldugu izlendi. Nuks
meningiom ya da yabanci cissim olabilecegi
disinilen bu kitle nedeniyle hastanin
ameliyati planlandi. Kraniotomi yapildiginda,
kitlenin cerrahi alandaki pamuk ped ve bunun

Marmara Medical Journal 2007;20(3);193-195
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etrafinda olusmus granilasyon dokusu oldugu
saptandi. Cerrahi pamuk ped ve etrafindaki
granulasyon dokusu cikarildi. Cevre dokudan
alinan Ornegin histopatolojik incelemesinde

yabanci cisim reaksiyonu ve kronik
inflamasyon saptandi (Sekil 2-3).
Hastanin ameliyat sonrasi  birinci  yil

kontroliinde genel durumunun iyi oldugu ve
nobet yakinmasinin  olmadigl  saptandi.

Kontrol MR incelemesinde yeni bir kitleye
rastlanmadi.

Sekil 1: Eksize edilmis, yabanci

cism

grantlamat®z reaksiyonun mikroskopik gorintdst.

Multinikleer dev hicreler ve pamuk fiberleri

izlenmektedir. (HEx200).

Sekil 2: Sekil 1 deki goruntinun ayni alani polarize
mikroskopta cift Kirilim gosterildi. ( x200 polarized
light microscopy).
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Sekil 3: Aksiyal (A) ve koronal (B) preoperatif
T1 agirlikli - kontrastli  kranial  magnetik
rezonans gorunttleri. Operasyon lojunda tiimér
nukstini distnddren kitle gorilmekte.

TARTISMA
Tumér  grade'i  meningiomlarin  niks
etmesinde en onemli etkendir. Benign

meningiomlar %7-20 arasinda niks ederken,
anaplastik meningiomlarda bu rakam %50-

78e kadar cikmaktadir’.  Operasyon
bolgesinde kontrast tutan lezyon
goruldiginde ilk akla gelen tUmorin

nukstudar. Ayiricl tanida abse, radyasyon
nekrozu, enfarkt igine kanama veya normal
operasyon skari dustintilmelidir®.

Literatire bakildiginda niks meningiomu
taklit eden hemostaz icin  kullanilan
pamuklara bagli yabanci cisim granilasyonu
bildirilmistir’. Cerrahi sirasinda unutulmus
spang veya pamuk ped, diger cerrahi

branslarda daha sik karsilasilan
komplikasyonlardan ~ olmasina  ragmen,
norosirdrji literatUrtinde nadiren
bildirilmistir®.

Komputerize tomografi ve MRI, yabanci
cismi olgularinda tani koymada ¢ok etkin
yontemler degildirler. Kraniyotomi hikayesi
olan hastalarda T1 agirlikli MR incelemelerde
hipointens  gorinim ile T2  agirhikli
incelemelerde heterojen hiperintensite
saptanmasl durumunda nadir de olsa yabanci
cisim reaksiyonu dustiniilmelidir®. Bu olguda
kranial  kontrastli tomografide  kitlenin
hipodens gorilmes bir yabanci cism
reaksiyonu olabilecegini  dusundirmistdr.
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MR goruntilerinde etrafi yogun kontrast
tutan, merkezi hipointens bir kitle oncelikli
olarak  yabanci cism  reaksiyonunu
disundurmelidir.

Bu olguda operasyon bdlgesinden cikarilan
pamuk pedin, 1x1 cm boyutunda serbest bir
pamuk oldugu gordldi. Klinigimizde pamuk
pedler'in hepsine 10 cm boyutunda siyah
renkte radyoopak ip takilmaktadir. Bu siyah
ip, hem cerrahi sahadan disarida kalarak
pamugun varligini hatirlatarak unutulmasini
Onlemekte hem de radyoopak olmas
nedeniyle direkt grafide gortlmektedir.

Operasyon sonrasinda yapilan  kontrol
gorintilemeleri de en azindan bu durumun
daha erken saptanmasina olanak

saglayacaktir.
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REVIEW

THE EFFECT OF LONG-TERM TAMOXIFEN USAGE ON THE LOWER PART OF
FEMALE GENITAL TRACT IN BREAST CANCER SURVIVORS: A REVIEW

Yusuf Yildirim, Emrah Toz

Aegean Obstetrics and Gynecology Training and Research Hospital, Obstetrics and Gynecology Unit, 1zmir,
Turkey

ABSTRACT

Tamoxifen (TAM), an anti-estrogenic synthetic drug, is widely used in the treatment of breast cancer. Due to
its partial agonistic effect, long-term TAM usage may give rise to both pre-malignant and malignant uterine
corpus lesions and functioning ovarian cysts. However, there are little data in the literature on the association
between TAM usage and female lower genital tract lesions, such as cervical polyp and intraepithelial
neoplasia (CIN), in breast cancer survivors. The present ‘review’ provides a current update on this topic.

Keywords: Tamoxifen, Breast cancer, Female lower genital tract

MEME KANSERINDE UZUN SURELi TAMOKSIFEN KULLANIMININ KADIN ASAGI
GENITAL TRAKTUS UZERINE ETKIiSi

OZET

Sentetik anti-Ostrojenik bir ilag olan Tamoksifen (TAM) meme kanseri tedavisinde yaygin olarak
kullaniimaktadir. Uzun sureli TAM kullamimi parsiyel agonistik etkisine bagli olarak pre-malign ve malign
uterin korpus lezyonlari ve fonksiyonel ovaryen kistlere yol agabilir. Bununla birlikte, meme kanseri 6ykusi
olan hastalarda TAM kullanimi ile asag1 kadin genital sistemi lezyonlari, drnegin servikal polip ve servikal
intra-epitelyal neoplazi (CIN), arasindaki iliski hakkinda literatiirde ¢ok az veri vardir. Mevcut ‘review’ bu
konu hakkinda glincel bir derleme sunmaktadir.

Anahtar Kelimeler: Tamoksifen, Meme kanseri, Kadin asagi genital sistemi

INTRODUCTION magnitude of risk of the genital pathologies,
the optima diagnostic methods of these

A synthetic drug Tamoxifen (TAM) originally pahologies and the value of active

developed by Imperia Chemical Industries

(ICI, England) in 1966 has been widely used S“r?’e'”"g‘gce in TAM ftreated breast cancer
in the adjuvant treatment of breast cancer. patients ™.

‘The National Surgical Adjuvant Breast and An ambivalent drug ‘TAM’ has both
Bowel Projectt (NSABP) has aso antagonist and agonist effects. Its effects on
recommended it as a chemopreventive drug in the female genital tract depend on the
high risk population for breast cancer?. ambient estradiol concentration and the

menopausal  status of the woman’. In

In spite of many years of investigations, there postmenopavisal women the agonistic effects

are till many controversies regarding the
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are more prominent. Additionally, some TAM
metabolites such as Met-E have agonistic
activity, too, but their relevance to the overall
agonistic effect of the drug on the human
female genital tract is debatable™.

Depending on its weak estrogenic effect,
TAM can give rise to various epithelia and
non-epithelial uterine corpus lesions, such as
endometrial polyp, hyperplasia, and cancer
and uterine sarcoma™*2. Our previous study
also demonstrated that a substantial rate of
TAM-treated women with breast cancer
(17.6%) have developed functioning ovarian
cysts some of which require surgical
intervention®®. Apart from TAM'’s these
apparent effects on the upper part of the
female genital tract, it may also affect other
parts of the female genital tract such as the
cervical and vaginal sguamous epithelium,
due to the presence of estrogen receptors
(ERSs) in these structures™. However, there are
few data on TAM-related femae lower
genital lesionsin English scientific literature.

The present review has focused on presenting
and discussing current knowledge on the
relationship between female lower genital
tract changes and long term TAM usage in
breast cancer survivors. Relevant literature
was traced using Medline by entering the
following words and word groups
‘Tamoxifen’, ‘lower part of female genital
tract’, ‘abnormal cervical cytology’, ‘cervix
uteri’, ‘vagina, ‘cervica and vaginal
squamous epithelium’, ‘female urethra,
‘pelvic floor’, *sexual dysfunction’.

UTERINE CERVIX
CERVICOVAGINAL SMEARS

With its weak estrogenic effect on local
tissues, it is reported that TAM increases the
incidence of cervica polyps as well as
endometrial  polyps™®*>*°,  Fotiou et a
compared the histopathologic features of
curettage and laparotomy specimens of 56
TAM-treated patients who presented with
abnormal bleeding. All patients were under
TAM treatment (10-40 mg daily) for a period
ranging from 5 months to 15 years. Cervical
and endometrial polyps were the most

AND
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common findings in the curettage material
(44%)".

In 1977, the first cytological observations
regarding TAM showed that TAM-treated
postmenopausal  women had estrogenised
rather than atrophic smears'®. The use of
TAM is associated with an increased
karyopycnotic and maturation indices of
cervicovagina smears. These are related to
the estrogen-like effect of TAM on the
vagina and cervical  epithelium'*%%,
However, there is some evidence that the
effects of TAM on cervicovaginal squamous
epithelium change with the duration of TAM
usage. Y okosuka et al reported that in contrast
to increasing intermediate squamous cells
(IMT), superficial cells (ST) decreased during
TAM administration for up to 4 years; but
when the TAM therapy was continued for
longer than 4 years, IMT showed a gradual
decrease and ST increased gradually. The
caryopicnotic index values also showed
similar changes®.

Long-term TAM therapy is not found in
relation to an increased risk of cervica
inflammation®®. On the cervical smears of
these women, however, a high incidence
(from 19% to 40%) of ‘small blue cells,
which have fine hyperchromatic chromatin
and small nucleoli, is observed without other
coexisting pathologies such as neuro-
endocrine malignancy®®®. These cells are
currently considered to represent proliferative
‘reserve  cells  of the cervicovagina
epithelium, stimulated by the agonistic effect
of TAM. But these cells are not observed in
women under hormone replacement therapy
(HRT), so an ER-independent mechanism of
action for this observation may be considered
most likely®.

In the cervicovaginal smears of TAM-treated
women there is a higher incidence of benign
reactive atypia or atypical squamous cells of
undetermined significance (ASCUS), without
accompanying increase in the risk of cervical
intragpithelial neoplasia (CIN) or invasive
cervical cancer. In a retrospective study, Gill
et a reported that atypical cells were seen
more frequently in the women who received
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TAM (32 of 52 patients, 61%) compared with
women who had no TAM therapy at the time
of the smear (6 of 21 patients, 28%; P=0.05).
Of the 19 patients who had a pap smear
categorized as ASCUS, 13 had undergone a
subsequent cervical biopsy. Varying degrees
of reactive changes were noted, but none
showed dysplasia or changes diagnostic of
human papilloma virus (HPV) infection*. In
areview of the effects of TAM on the female
genital tract, Fornander et a showed no
difference in the occurrence of cervical
cancers in a group of breast cancer patients
treated with TAM compared with controls>.

VAGINA AND SEXUAL FUNCTION

Leucorrhea is a commonly reported side
effect of selective estrogen receptor
modulators (SERMs) such as TAM, but
somewhat paradoxically it appears to worsen
vaginal dryness. The etiology of the
leucorrhea is unknown; a possible estrogenic
stimulation of the vagina has been
Suggeaed15,25,26.

A possible association between TAM and
mesenchymal lesions in the lower part of the
female genital tract, such as fibroepithelial
stromal polyp, superficia vulvovagina and

cervicovagina myofibroblastoma, and
angiomyofibroblastoma has been
suggested™®'®?"?®  Since most of these
neoplasms ae ER  positive, some

investigators have suggested that TAM might
play a key role in their development or
growth due'to its weak estrogenic effects®” %,

While the psychological impact of breast
cancer diagnosis and subsequent cytotoxic
chemotherapy can cause profound changes in
sexual function, TAM itself may increase the
incidence of sexual dysfunction in breast
cancer survivors. Some studies also indicate
that TAM treatment is associated with
decreased sexual desire and increased
dysparonia rates™, In a study designed to
specifically assess the effects of TAM on
sexua function in women with breast cancer,
22 of 41 sexudly active subjects (54%)
experienced pain or discomfort during sexua
intercourse, unrelated to previous
chemotherapy®. Animal studies demonstrated
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that the vaginal responses of increased blood
flow and fluid transudate production are
estrogen dependent***®. In another animal
study, Kim et a reported that TAM treatment
significantly reduced vaginal blood flow and
increased ER expression possibly reflecting a
compensatory up regulation under conditions
of ER antagonism®. There is aso some
evidence that TAM treatment may possibly be
associated with decreasing arginase activity in
the vagina epithelium. Arginase has been
shown to modulate vascular responses in
female genital tissue by decreasing
intracellular arginine pools and inhibiting
nitric oxide (NO) synthesis through substrate
competition. The decrease in arginase activity
in TAM infused rats may be reflective of a
compensatory down regulation in the local
vasculature to maintain vaginal perfusion.
Alternatively, since arginase has been shown
in other tissues to be critical for regulating
cell growth via the polyamine synthesis
pathway®° : the lower arginase activity may
be an early physiological change that
eventually results in vaginal atrophy with
prolonged TAM treatment.

URETHRA AND PELVIC FLOOR
TISSUE

The female urinary tract has a complex
control system which depends on the
adequate interaction between severa nervous
system centers and the anatomic integrity of
the bladder, urethra, and pelvic floor. Based
on the importance of urethra vessels for
continence”®*. Faria et a studied and
reported that TAM led to periurethral blood
flow changes measured by Doppler
velocimetry  (decreased pulsatility and
resistance indices) and an increasing humber
of periurethral vessels, but they concluded
that the clinical relevance of these findings
was not clear®,

Hypoestrogenism is generally considered an
important causal factor for pelvic floor
dysfunction including urinary incontinence,
anal incontinence and pelvic organ
prolapse®**: although a certain beneficial role
of HRT in improving the function of the
pelvic floor has recently been questioned™®.
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TAM, as a member of the SERMs family, is
known to exert estrogen-like effects on the
lower genital tract; but its effect on pelvic
organ prolapse and incontinence is
controversia®®*’. Vardy et a investigated
short term urogenital effects in a double blind
study involving 57 healthy postmenopausal
women randomized to raloxifene, TAM,
conjugated equine estrogen (CEE), and
placebo for 20 weeks. Both raloxifene and
TAM appeared to worsen prolapse and the
difference was dsatistically  significant
compared with CEE and placebo. In
particular, prolapse was worsened in 60% of
the patients on TAM, compared with only
18% of the patients in the placebo group and
22% of the patients in the CEE group, 33% of
patients on TAM  complained  of
incontinence™. In contrast to this study,
clinical experience with long-term TAM
usage in breast cancer survivors has not
supported an increased incidence of urinary
incontinence®’.

CONCLUSION

Although there are relatively little data about
the pathologic effects of TAM on the lower
part of female genital tract, long-term TAM
usage seems to be associated with not only
uterine corpus and ovarian pathologies but
also cervical, vaginal, urinary and pelvic floor
pathologies some of which could potentially
affect quality of life (Tablel). The physicians
interested in both gynecology and breast
diseases should be aware of these pathologic
effects. We recommend that al TAM users
should be followed up with annual pelvic
examination and cervicovaginal Pap smear,
even if they have not experienced any
gynecologic symptoms. We also address that
carrying out new clinical trials regarding the
possible relationship between the use of new
anti-hormonal agents, such as aromatase
inhibitors, and the development of benign and
malignant lower genital tract lesions could be
interesting.

Table I. TAM-related lower genital tract lesions in women with breast cancer

I. Cervical polyps

[1. Abnormal cervico-vaginal cytological findings,

-Increased karyopycnotic and maturation indecies

-Benign atypical changes and ASCUS
-The presence of ‘small blue cells

[11. Fibroepithelial tumors such as fibroblastoma
IV. Vagina atrophy resulting in dysparonia and sexual dysfunction

V. Leucorrhea
V1. Urogenital prolapse

ASCUS: Atypical squamous cells of undetermined significance
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OZET

Son zamanlarda hint keneviri ve onun major psikotropik komponenti olan, A9-tetrahidrokanabinal,
KB1 kanabinoid reseptérleri ve endojen baglarini iceren endokanabinoidlerin, enerji dengesini
kontrol ederek istahi stimule ettigi ve vicut agirligini artirdigl belirlenmistir. Hayvan galismalarinda
ve insanlarda yapilan klinik calismalarda, endokanabinoid sistemin, besin aimini santral ve
periferik mekanizmalarla kontrol ettigi, lipogenez ve yag birikimini stimtle ettigi gosterilmistir. Bu
makalede, endokanabinoid sistemin olusumu, reseptérleri, baglar ve bu fizyolojik sistemin enerji
metabolizmasi ve obezite Uzerine olan etkisi tartisiimistir.

Anahtar Kelimeler: Endokanabinoid system, Esrar, Obezite , Enerji metabolizmasi

THE EFFECT OF ENDOCANNABINOID SYSTEM ON ENERGY METABOLISM AND
OBESITY

ABSTRACT

Recently, it has been defined that Marijuana and its major psychotropic component — A9-
tetrahydrocannabinol, CB1 cannabinoid receptors and endocannabinoids which include endogenous ligands
stimul ate appetite and increase body weight by controlling energy balance.

It has been shown in the animal experiments and human clinical studies that the endocannabinoid system
controls food intake by central and peripheral mechanism and stimulates lipogenesis and fat accumulation.

The formation of endocannabinoid system and its receptors, ligands and energy metabolism of this
physiological system and its effect on energy metabolism have been discussed.

Key words: Endocannabinoid system, Marijuana, Obesity, Energy balance

GIRIS Aclikta, besin alimini saglamak icin KBy'in
ENDOKANABINOID SISTEM (EKS) aktive olmasl gereklidir, KB;'in aktive
NEDIR? edilmes lezzetli bir besinin alimini stimile
EKS, son yillarda tanimlanan fizyolojik bir ~ €der. KBr'in stimiie edilmesi, hem nukleus
sistemdir. ~ Endokanebinoidier, Kanabinoid ~ 2kumbenste bulunan dopaminin, hem de
reseptor tip 1 (KB;) ve Kanabinoid reseptor B;F;Zt‘l"“am“gbak' |§ta|h ai'a":' ve |§jah|
- o y : llayicl bazi aracilarin salinimina neden
tip 2 (KB? ) reﬁeptorlerlne__baglanak_)llen olur®® Son yillarda yapilan calismalar
endojen yaglardir. KB;, enerji denges ve L . : A3 ’
viicut agirhgini kontrol eden hipotalamik KBy'in, enerji metabolizmasini _duzenleyen
nikleustaki noronlarda ve besin isteginin yag dokusu ve sindirim sistemi (SS) gibi bazi
olusmasina  aracilik  ettigine  inanilan organlarda da t_)ulundugung kanitlamistir.
mezolimbik sistemdeki noronlarda bulunur. Hayven modellerinde, KBy'in kalici olarak
lle,ﬁEirﬁLF 'Ii'li%‘ielli;ii:Alphan Marmara Medical Journal 2007;20(3);202-214
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ile, EKS sentezinin
obezitenin

asirl aktive edilmesi
uyariimasinin, obeziteye ve
surdirdlmesine katkida bulundugu
kanittanmistir.  Periferde, KB;'in  aktive
edilmesinin  yag dokularinda lipogenezi
uyardigl ve yag asdi oksidasyonunu ve
serbest yag asidi  klirensini  arttiran
adiponektin dretimini arttirdigl gosterilmistir.
Ayrica obez hayvanlardan cikarillan yag
dokularinin KB;7'i “upregilasyon”a ugrattigl
gosterilmistir*®>. Bu sonuglarla, obezite ve
obeziteye eslik eden kalp-damar hastaligi risk
faktorlerinin tedavisinde, yeni kusak ilag olan

KB1 blokerlerinin  géelistiriimesinin  yolu
acllmistir®”.  EKS, enerji  dengesinin
bilesenlerinden; yeme davranisini,

karacigerde yag Uretimini, kaslara glikoz
alimini ve pankreatik fonksiyonlari diizenler.

* EKS'nin santral ve periferik stimulasyonu;
kilo alma, yag Uretimi ve depolanmas, insilin
direnci, didipidemi, gecikmis glikoz
homeostazi ile sonuclanir.

* EKS, obezitenin artmasinayol acar,

« EKS, kilo dmaya neden olan yeme
mekanizmalarini etkiler,

* EK'S reseptorlerinin baskilanmasi, metabolik
sendrom bilesenlerinin  hepsini  dizelterek,
metabolik sendrom prevalansini disurdr.

» EKS nin yeme davranisini, enerji dengesini,
karaciger yag Uretimini  ve  glikoz
homeostazini degistirdigi gosterilmistir.

EKS, ayrica agri agisi, motor kontrol,
hatirlama ve 6grenme, immin ve inflamatuar
yanitlar, sinirlerin korunmasi, intra okiler
basing gibi ¢ok sayida fizyolojik slreci de
etkiler">%°,

ENDOKANABINOID SISTEMIN
BILESENLERI
Reseptorler, Baglar, Endokanabinoidlerin

Olusumu ve Inaktivasyonu

Kanabis Sativa nin istah agici ve antiemetik
Ozellikleri oldugu bilinmektedir. Kanabis
sativa  (kendir, hint keneviri-esrar)
“kanabinoid” adi verilen ve kimyasal olarak
21 karbonlu bir alkoloid igeren bir bitkidir.
Farmakolojik acidan aktif bilesenleri A9-
tetrahidrokanabinol (THK), kanabidiol (KBD)
ve Kanabinol (KBN)’ dir. Kanabinoid terimi
simdi  kanabinoid reseptorlerini  aktive
edebilen  batin  bu maddeler icin
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kullanilmaktadir. Kanabis Sativa yuzyillardir
tibbi ve rekreasyonel amaglarla
kullanilmaktadir. Kanabis Sativa bitkisinin
aclik ve besin aliminin uyariimasini da iceren
fizyolojik ve psikolojik etkileri oldugu, MS
300 yilindan beri bilinmektedir. 19.ylzyilda,
Avrupa Tip Toplulugu, esrarin, ofori,
relaksiyon, analjezik etkis olduguna ve istahi
artirdigina  dair  kanitlar  yayinlamistir®,
Kanabidlerin inhalasyonu ile, 6ncelikle sekerli
barlar, biskivi ve kek gibi atistirmaliklarin
tiketiminde ve sikhgindaki artisla kalori
aliminin arttigl gézlenmis, buna karsin sekerli
iceceklerin (kola ve meyve suyu gibi) veya
lezzetli kati maddelerin (patates cipsi gibi)
tiketimini daha az etkiledigi bulunmustur.

Cesitli  sekillerde verilen  atistirmaliklar
Uzerinde THK’nin benzer etkileri rapor
edilmistir.  Ilacin  istah acicl  etkileri,

anoreksiya nervozada, AIDS li hastalarda kilo
kaybi ve istah kaybinin tedavisinde klinik
olarak kullanilmistir®. Son zamanlarda, bati
toplumundaki  hekimler, illegal ilaglardan
birisi olmasinaragmen, bir THK analogu olan
nabilone’ u, anti kanser ilaglarinin olusturdugu
kusma ve bulantiyr 6nlemek icin yaygin
olarak  kullanmiglardir. THK, ABD’de
antiemetik ve istah acict olarak kullanilan
lisansli  bir ilagtir*?®°.  Yapilan  bir
arastirmada, kanabinoid reseptor antagonisti

rimonabantin  (SR141716), “Lipid Raft-
Mediated” yoluyla insanlardaki ~meme
kanserinde hiicre cogamasini  baskiladigl

gosterilmistir®.

Arasidonik asit tdrevleri
bitkilerde cok nadirdir.
arastirmada, Israil  yapimi
endokanabinoide benzer bir bilesik olan
oleamid  saptanmistir’.  Oleamid, soya
fasulyes, findik, yulaf ve darida da bulunur.
Oleamid, vyag asidi amid hidrolazin
inhibitoéradr, bu enzimin  oleamidi
anandamide yikabilecegi, boylece besinlerin
endojen anandamid duzeylerini
etkileyebilecegi dusunulmektedir. Oleamidin
yuksek dozlarinin (200 mg/kg), aktivasyon,
sedasyon ve agri kesici gibi anandamide
benzer etkileri bulunmustur®.

Kanabiderin aktif bilegseni A9-tetrahidro-
kanabinol (THK), 1964'te izole edilmistir,
fakat, kanabinoid reseptorleri ve endojen

olan kanabider,
Yapilan  bir
cikolatalarda
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baglarinin kesfi, son 15 yilda gerceklesmistir
ve bu kesifler, 6nemli endojen sinyal sistemi
olan  endokanabinoid sistemin  temel
Ozelliklerinin - bulunmasina olanak tanin-
mistir>. Tablo 1’ de endokanabinoid sistemin
tarihges Ozetlenmistir.

KB ve KB2 Reseptorleri
EKS'de KB; ve KB, adi verilen 2 adet

kanabinoid reseptéri  vardir. KBi, ilk
tanimlanan reseptérdir ve santral  sinir
sisteminde bulunur®®, KB, reseptorleri,

primer olarak immin sistemde salgilanirlar,
enerji homeostazinda ve besin alimindarolleri
yoktur. 1990'da ilk kanabinoid reseptérinin
Ozellikleri belirlenmistir. Bu reseptore KB;
adi verildikten sonra, ikinci kanabinoid
reseptori 1993’ te klonlanmistir.

KB1 ve KB, reseptorlerinin her ikis de G-
proteine bagli reseptorlerdir ve hicre ici
sinyalleri uyaran 0Ozel hicre disi tasima
fonksiyonu olan hicre membranlarina bagli
proteinlerin farkli familyasindandirlar®. Sinir
sistemi icinde, KB1 reseptorleri, santral ve
periferik  noronlarin  her ikisinden de
salgilanirlar. Fonksiyonlarindan birisi,
norotransmitter salinimini baskilamaktir. KB,
reseptorleri, santral sinir sisteminde (SSS)
yiksek dizeylerde olup, 0Ozellikle, beynin
bilissel fonksiyonu olan bdlgelerinde yer
alirlar.  Endokanabinoid sistemin, motor
aktivite ve hafiza islemlerinde 6énemli rolleri
vardir. KB; reseptorlerinin ¢cogu, presinaptik
noronlarda eksprese edilirler.

KB1 reseptorleri, noronlarda oldugu kadar,
astrositlerde de bulunur.  Astrositlerdeki
KB1'in aktivasyonu, beyine enerji saglayan
glikoz oksidasyonunun ve Kketogenezin
artmasiyla sonuglanir. Perivaskiler astrositler,
serebral arter ve néronlarin arasinda lokalize
olmuslardir ve komsu nodronlara enerji
saglarlar. Bu yuzden astrositlerlerdeki KB;‘in
aktivasyonu, saglanan enerjinin, kandan
noronlara gegisini diizenleyebilir®
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KB1 reseptorleri, enerji homeostazini kontrol
eden santral ve periferik bolgelerin ¢ogunda
bulunur. SSS'nin disinda, KB; reseptérleri,
yag dokusu, sindirim sistemi, pankreas ve kas
gibi periferik doku ve organlarda bulunur.
Vazodilatasyon, endotelya blyime ve
cogalma gibi olasi etkileri nedeniyle de, kalp
ve damar sisteminde de 6nemi bulunmaktadir.
KB, reseptorleri ise, immin sistem ve kan
hucrelerinde bulunur. KB, reseptérlerinin,
besin aimi ve enerji homeostazinda 6nemli
bir roli oldugu dustinilmemektedir3+®,
Fizyolojik olarak EKS'nin, enerji dengesini
modile etme, yeme davranisi, hepatik
lipogenez ve belki de glikoz homeostazinda
roli olduguna dar kanitlar, hayvan
calismalarinda ve insanlarda yapilan klinik
calismalarda ortaya konmustur”° (Sekil 1).

Endojen Kanabinoid Reseptor Baglar

Endojen kanabinoid reseptérlerinin baglari;
KByKB; agonisti olan anandamid ve 2-
arasidonil-gliserol’ dir (2-AG) ve bunlart KB,
aktive eder. KB; reseptorlerinin ozelliklerinin
belirlenmesinden birkag yil sonra, ilk iki
endojen kanabinoid reseptdr bagl veya
kanabinoidler kesfedilmistir®. ilk bag, N-
Arasidonil Etanolamin veya AEA,
Anandamid olarak isimlendirilmistir. kinci
bag, 2-Aragidonil Gliserol veya 2-AG olarak

adlandirilmistir.  Anandamid ve 2-AG,
Uzerinde en cok caligilan
kanabinoidlerdendirler, prekirsorleri  farkli
olan biyosentetik yollarla hiicre
membranlarinin fosfolipidlerinden
sentezlenirler. Her iki bag da, KB;
reseptorlerini baglayarak aktive eden, endojen
yag threvleridirler. KB, ve KB;

reseptorlerinin her ikisi de agonisttir. 2-AG
kanabinoidin sinyal gorevine ilave olarak,
cesitli  metabolik  slreclerde de gorev
almasindan dolay1, genellikle, dokulardaki ve
hucrelerdeki 2-AG seviyeleri, anandamidden
daha yiksektir®*1413,
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Tablo I: Endokanabinoid Sistemin Tarihcesi (2)

YIL

1964
1988
1990
1991
1992
1993
1995

2000-2005

BULGULAR

Kanabis Sativa nin aktif yapisi delta9 THK, izole edildi

Sican beyinlerinde, kanabinoid baglama sisteminin yeri kesfedildi.

Sicanlarin G proteini ile baglantili kanabinoid reseptor tip 1 (KB;) klonlandi
Insan KB; reseptorii klonland.

Ik endojen kanabinoid olan anandamid kesfedildi.

Periferdeki CB, reseptérii klonlandi.

Mide ve beyindeki ikinci endokanabinoid olan 2-arasidonil gliserol (2AG) izole
edildi.

KB, reseptérlerinin yaygin oldugunun bulunmasi ile periferik EKS karakterize
edildi ve EKS nin obezitedeki roll, sigarabagimliligl, kalp-damar sistemi ve
metabolik fonksiyonlari ileilgili calismalar yapildi.

Aktivite alan Mekanizma
Hipotalamus
NLFJ:IkIeus {t Besin alirmi
akumbens

ofl®. ; ;

'..',"1‘? A vas dokusu U Adiponektin

ft Lipogenez

Kaslar Linstlinin uyardidi

glikoz alirm

-
karaciger

Sindirim
Sistem
hozalmasi
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Sekil 1: Endokanabinoid sistemin santral ve periferik aktivite alani, Mekanizmasi, Klinik etkisi?

ve KB; blokajinin etkileri'*

Endokanabinoidlerin Olusumu ve
Inaktivasyonu

Aragidonik asit tlrevleri olan
endokanabinoidler, ihtiyag  oldugunda,
sentezlenir, baglanir ve KBi reseptorlerini
aktive ederek, hizla yikilirlar. Anandamid ve
2-AG, uzun zincirli yag asitlerinden olan
arasidonik asitten elde edilirler. Anadamid ve
2-AG fosfolipide bagli yolak ile sentezlenir.
On maddelerinden, anandamid ve 2-AG
olusumunu katalize eden enzimler; fosfolipaz
olan N-acilfosfatidiletanolamin ve
diacilgliserol  lipazdir (DAG). SSSnin
cogunda, diger ndrotransmitterler gibi,
fizyolojik ve patolojik uyarilara yanit olarak,

205

sentetik enzimlerinin aktivasyonu ile ihtiyag
duyuldugunda kullaniimak Uzere ©nceden
yapilir ve depo edilir®®. Anandamid ve 2 AG,
enzimatik hidrolizi takiben, hicrelerin icine 2
adim mekanizmasl ile taginarak elimine edilir.
Bu hizli desktivasyon sirecinden dolayi
endokanabinoidler, oncelikle, komsu
hiucrelerin  ylzeylerindeki  endokanabinoid
reseptorlerine baglanirlar, aktive olarak sentez
yerlerine hareket ederler'®®3.

Biyosentezlendikten sonra,
endokanabinoidler, hicre disi bosluga hizla
salgilanirlar. Beyinde ise, postsinaptik ndron
membranlarindan sagilanirlar, KB;
reseptorlerinin - aktive  oldugu  yerde,
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presingptik ndéron membranina  arkadan
baglanarak hizla yaylilirlar. Bu,
baglanmalarda, daha az ndrotransmitterin
presinaptik hicrelerde salgilanmasina neden
olan olaylar zinciri ile olusan bir déngudur.
Bu slreg, norotransmitterlerin “retro-grade
siipresyonu” olarak bilinir*™,

ENERJI DENGESI, YAG VE GLIKOZ
METABOLIZMASINDA EKS’NiN ROLU

Enerji  homeostazinin  dizenlenmesi  ve
Sibstrat metabolizmasi ¢ok karmagiktir ve
bunda pek cok fizyolojik sistemin, noral ve
biyokimyasal yollarin rolt oldugu bilinir.
Enerji dengesinde, kisa veya uzun sureli
aracilarin roli vardir.  Ornegin; sindirim
sistemi hormonlari ve enzimler, hipotalamik
peptidler, yag asitleri, yag oksidasyonu ve yag
dokusu hormonlari gibi. Yag
metabolizmasinda; yag dokularindaki
lipogenez ve lipolizde, karacigerde; de novo
lipogenezi, trigliserid metabolizmasl ve
peroksimal proliferatif aktivatdr reseptorleri
(PPARS), glikoz metabolizmasinda;
glikoneogenez, instlini uyaran glikoz alimi ve
PPAR gamayr da icine alan pek cok
metabolik olay, enerji dengesinde 6nemlidir.
Elde edilen bulgularda, EKSnin enerji
dengesi, glikoz ve lipid metabolizmas da
dahil olmak Uzere, santral ve periferik sinir
sistemindeki pek cok fonksiyonun fizyolojik
diizenlenmesini de icerdigi belirlenmistir®®.
Enerji dengesi ve siibstrat metabolizmasini
diizenleyen hipotalamik ve leptini diizenleyen
fizyolojik yolaklar gibi fizyolojik slrecler
bilinmektedir'®. Leptin, kan-beyin bariyerini
gecerek hipotalamusta reseptérlerine baglanir
ve sinyallerin aktive edilmesiyle, besin alimi
baskilanir, enerji harcamasi artar. Leptini
eksik farelere leptin verildigi zaman, obezite
ve  hiperglisemi,  hiperinsilinemi  ve
hiperkortizolemi gibi metabolik
anormalliklerin geriye dondiglt gorilmustdr.
Bununla  birlikte leptin  eksikliginden
kaynaklanan obezitede, baslangictaki hipotez,
destek bulamamistir. Gergekten pek ¢cok obez
kiside, leptin konsantrasyonlarinin yiksek
olmasina ragmen, bir Turk ailenin t¢ ¢ocugu
da dahil olmak Uzere az sayida konjenital
leptin eksikligi olan vaka tanimlanmistir.
Insanda | eptin reseptér mutasyonu olan tek bir
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aile bildirilmistir. Bu bulgu, insanlardaki
leptin yoklugunda bile, leptin reseptorleri
saglikll ise hipotalamustan salgilanan bazi
faktorlerin uyariimayi surdurdiginu
distindirmektedir™.  Onceleri,  yapilan
calismalarda, leptin konsantrasyonlarinin 20
kat fazlasinin verilmesi sonucunda, 1limli bir
agirhik kaybinin olmasi, obez kisilerde leptin

direnci oldugu seklinde yorumlanmistir.
Evrimsel bakis agisina  gore, leptinin
fizyolgjik fonksiyonu, belki de, insan

vicudunun yillarca siren kitliklar nedeniyle,
vlicut yagini  depolamaya programlanmis
olmasindan kaynaklanmaktadir. Insilin ve
leptin sekresyonu arasinda baglanti oldugu
fikri kabul edilmektedir. insilinin yikselmesi,
leptin seviyelerini yukseltir. Bu, total yag
miktarinda herhangi bir degisiklik olmaksizin,
0glin  sonrasl leptinin  yukselmesini
aciklamaktadir. Metabolik (glikoz, yag ve
proteinler) ve mideye ait duzenleyiciler
(kolesistokinin ve ghrelin), enerji dengesinin
kisa slreli duzenleyicileridirler. Ayrica, bazi
peptidier,  norotransmitterler,  sitokinler,
stereoid hormonlar ve 11-B-hidroksistereoid
dehidrogenaz enzimi gibi pek c¢ok molekdl,
enerji  metabolizmasini  etkiler’**.  Son
zamanlarda, endokanabinoid sistem ve leptin
arasinda kuvvetli bir iliski oldugu rapor
edilmistir. Genetik olarak obez ve leptin
sinyallerinde defekt olan kemirgenlerde,
hipotalamik  endokanabinoid  seviyelerin
yukseldigi gosterilmistir ve leptin eksikligi
olan ob/ob farelere akut leptin tedavisi
yapildiktan sonra bu seviyeler dismiistiir>*.
Bugiin, pek cok kanit, endokanabinoidlerin
istah agici oldugunu ve beslenmeyi ve viicut
agirhigint - duzenleyen sistemin  anahtar
bilesenlerinden biri oldugunu gostermistir.
Diyete bagli obezites olan farelerde,
insanlarda da bulunan viseral obezite ve
diyabetle karakterize olan abdominal obezite
sendromunun  Ozellikleri  gelismistir.  Bu
modelde  kullanllan  KB;  antagonisti
SR141716'nin, insanlardaki obezitenin ve
istah artisinin tedavisinde yeni bir alternatif
olabilecegi  gorilmektedir. Cota ve
arkadagslar tarafindan yapilan bir calismada,
endojen kanabinoid  sistemin, KB1
antagonistlerinin, periferde lipogenetik siireci
bloke ederek ve SSSde besin aimini
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dizenleyerek, cift etkili bir mekanizmayla
enerji homeostazini module etmesi, obeziteye
karsl savasta kullanilabilecegi fikrini ortaya
koymustur’. Endokanabinoid sistem, hem
hipotalamik hem de ekstra hipotalamik
yollarla enerji homeostazini etkiler ve
EKS nin net etkisi anabolik olmasidir. Ayrica

periferde, enerji homeostazini dizenleyen
metabolik  fonksiyonlar  igin  degisik
seviyelerde koordinasyonu saglayan

endokanabinoid hareketler de anaboliktir.
Endokanabinoid sistemin ayrica, hayatin
erken donemlerinde de, besin aimi ve enerji
depolamasini kolaylastiracak énemli bir roli
oldugu bulunmustur. Gergekten,
endokanabinoidler ve KBj, anne siti aan
yeni dogmus farelerde de bulunur?
Endokanabinoidlerin, beyinin ve materna
sitiin - gelisiminde var olmasl; neonatal
gelismede, emmenin oral motor kontrol iinde,
KB reseptorlerinin kritik rolintn kanitidir'”.
Yeni dogmus fare yavrularinda yapilan bir
arastirmada, dogumdan sonraki yasamin ilk
gununde, KB; antagonisti SR141716A (20
mg/kg) ile endokanabinoid sistemin bloke
edilmesinin, emmenin baskilanmasina neden
oldugu ve fiziksel blyUmeyi tamamen
engelledigi ve 1 hafta icinde 6lime neden
oldugu gosterilmistir. Boylece, yasamin ilk 24
saatinde, endokanabinoidlerin blylimeye olan
etkis ve dogum sonrasi ilk glnde,
memelilerin  sitlerinde  (kolostrumda) 2-
AG'nin varligi kanitlanmistir®. Yapilan son
calismalardan birinde, insanlardaki obezitenin
ve endokanabinoid sistemin bilesenlerinin
genetik  polimorfiziminin  birlikte oldugu
gosterilmistir’. EKS'nin periferde, glikoz ve
yag metabolizmasindaki etkileri gz ©nlne
aindiginda; EKS'nin, ¢zellikle, kalp-damar
hastalig risk faktorlerinin olusumunda ve
metabolik profilde de bir rolu oldugunu
dustindirmektedir’>. Kola ve arkadaslarinin
yaptiklari bir calismada, kanabinoidlerin ve
ghrelinin her ikisinin de, karaciger ve yag
dokusunda Activated Protein Kinaz (AMPK)
aktivitesini baskilarken, hipotalamus ve kap
dokusunda AMPK aktivitesini  uyardig
gosterilmistir. Bu bilgiler,

endokanabinoidlerin  ve ghrelinin, sadece
hipotalamusta istah  agict  etkilerinin
olmadigini, ayni  zamanda,  periferik
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dokulardaki metabolizmalar tzerine de etkili
oldugunu gostermektedir'®

EKS ile ilgili bilgiler, son 10 vyilda
belirlenmistir. EKS ile ilgili ilk calismalar,
SSS ve besin aimina etkis konusuna
yogunlasmisti; son zamanlarda, EKS nin, pek
cok periferik doku ve organdaki endojen
sinyal sisteminden olustugu konusundaki bilgi
netlesmistir. EKS nin direkt ve indirekt olarak
enerji dengesini kontrol ederek, pek ¢ok

dokuda metabolik etkisi oldugu
belirlenmistir?3 "1,

PERIFERIK ve SANTRAL EKS
SINYALLERI

Enerji  homeostazi ve metabolizmasinin

dizenlenmesinde, beyinden merkezlenen ve
yag dokusu, karaciger ve sindirim sisteminin
de dahil oldugu pek cok periferik dokuda
EKS sinyalleri olusur. Anandamid ve 2-AG,
KB1 reseptorlerini aktive ettikleri zaman,
santral ve periferik, pek cok fizyolojik siireci
diizenleyen hiicre ic¢i sinyali selale seklinde
tetiklerler. Endokanabinoidler, periferik ve
santral  sinyallerle, enerji  aimini ve
harcanmasini diizenleyen ve hipotalamustaki
noropeptitlerle periferdeki afferent yolu takip
ederek, enerji homeostazini diizenlerler®’.
Sekil 2'de beyin ve periferdeki besin aliminin
kontrolinde etkili olan endokanabinoid
hareketlerin  potansiyel yerleri  sematize
edilmistir’. Besin  aiminin  santral
dizenlenmesi, arkuat nukleus (Ark), lateral
hipotalamus (LHA) ve paraventrikiler
nikleusu (PVN) da iceren hipotalamik
nikleus ve Onbeyinin hareket merkezi ve
beyindeki dorsal vagal komplekstir. Barsak
peptidleri ghrelin ve Noropeptid Y (NPY),
besin aimini etkileyen beyindeki Ark’ta
oldugu kadar, vagal afferentlerle lokal olarak
da hareket ederler. Huicresd dizeyde
endokanabinoidler, metabotropik reseptor
aktivasyonu ve depolarizasyon veya ikisi
birlikte, intraseliler Ca 2+ iyonlarini
yiukseltgeyerek  salgilanirlar.  Transmitter
salinimini baskiladiklar1 yerde, néronlarda,
gerileyen sinyaller olarak hareket edebilirler.
Ayrica KB; reseptorleri, endokanabinoidlerin
sinir sistemi destek dokusu olan ve KB;
reseptorlerinde de bulunan gliadan da yapilir.
KB, reseptorleri, yag dokusunda, karacigerde,
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sindirim sitemi boyunca bulunurlar ve yag
dokusunda adiponektin salgisi  sentezini
azaltarak ve karacigerde yag asidi sentezini
geciktirerek, periferik metabolik  etkiler
boyunca, beyine giden sinyadlerle enerji
dengesi, yag ve glikoz metabolizmasini
etkilerler®>>",

YAG DOKUSU
ORGANDIR

Yag dokusunun, yiksek dizeyde aktif ve
kompleks bir metabolik ve endokrin organ
oldugu artik bilinmektedir. Yag dokusundan,
sitokinler, inflamatuar aracilar, yag asitleri,
leptin, adiponektinler gibi lokal
(otokrin/parakrin) ve sistemik (endokrin)
seviyelerde aktif olan degisik biyoaktif
faktorler salinir ve eksprese edilirler. Eferent
sinyallere ilaveten, yag dokusu, SSSden
gelen hormonlar kadar (6rnegin; insilin,
glukagon, GLP-1, glukokortikoidler, tiroid
hormonu ve katekolaminler), geleneksel
hormon sisteminden gelen afferent sinyallere
de cevap verebilmek icin cesitli reseptorleri
eksprese ederler?.

BiR ENDOKRIN

Yag dokusu, enerji metabolizmasi ve
noroendokrin fonksiyonlar da dahil olmak
Uzere, ¢esitli biyolojik stiregleri koordine eden
periferdeki organlarla haberlesmeyi saglayan
metabolik  mekanizmalari  igerir.  Yag
dokusunun 6nemli endokrin fonksiyonlart,
yag doku fazlaligi ve eksikligi seklinde zit
etkilerle kendini gosterir. Ozellikle viseral
yag fazlaligl ile karakterize olan obezite,

instlin direnci, hiperglisemi, didlipidemi,
hipertansiyon, protrombotik ve
proinflamatuar ~ durumlari da icerir.
Lipodistrofi, metabolik sendromun

ozelliklerinden birisidir>®

KB; AKTiVASYONUNUN SANTRAL
ETKIiLERIi: ENERJi DENGESI ve YEME
DAVRANISI

Endokanabinoidler ve KB;, hipotalamusta
uretilir ve eksprese edilirler. Beyinde,
hipotalamik KB;, dansitesi en disuk dizeyde
olmasina ragmen, aktive edildikleri zaman,
KBy 'lerin ozellikle etkinlikleri artar®. KB1
aktivasyonunun Onemli santral etkisi, enerji
dengesi ve beslenme davranigini
dizenlemektir. Mezolimbik bolgeye veya
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hipotalamusa, endokanabinoidlerin enjekte
edilmesi, besin alimini uyarir. Normal sartlar
atinda, aclik, endokanabinoid duzeylerini
artirirken, yemek yeme, hipotalamustaki
endokanabinoid dizeylerini azaltir. Hayvan
modellerinde, KB1'in ¢ikariimasl zayiflamaya
ve diyete bagli obeziteye direncle
sonuclanir'®®. Onceleri EK S tarafindan enerji
aliminin dizenlenmesinin, santral yolaklarla
olustugu disUnUlUrdi. Beyindeki EKSnin,
besin aliminin kontroltnd, 2 seviyede yaptigi
distndlmektedir.

EKS, muhtemelen ddullendirme
mekanizmalarini iceren mezolimbik yollar
boyunca, yuksek duzeydeki bir dirta ile,
besin alim istegini ve tuketimini artirabilir.
Ayrica, EKS, kisa sureli agliktan sonra,
hipotalamusta aktive edilen istahin aclimasi
icin oreksijenik ve anorektik medyatorler gibi
diger medyatorleri, gecici olarak dizenler.
Beyindeki EKS nin bu ¢ift yonlt aktivitesini
anlamak; duyusal ¢ekicilik veya ddullendirme
Ozellikleri gibi beslenmeyi motive eden
limbik  Onbeyindeki  aclik/tokluk  veya
homeostatik  sinyallerle  hipotalamusun
katihmini ~ belirlemek icin ~ 6nemlidir®.
EKSnin enerji dengess ve beslenmedeki
santral yolaklarin rolini gosteren pek c¢ok
calisma vardir. Ornegin; KBy'in, endojen
olarak veya bedenmeyi uyaran THK gibi
bitkisel kanabinoid agonistleri ile aktivasyonu
ve beynin hipotalamik bdlgesine veya
mezolimbiklerin igine endokanabinoidlerin
direkt olarak enjekte edilmesi, farelerde besin
alimini uyarir’*®. Tersine, besinden yoksun
birakilan KB1'i eksik fareler, daha az besin
tuketirler.  Sicanlarda  endokanabinoidler,
aclikta, aclik stresince limbik 6nbeyin ve
hipotalamusta en yiksek dizeylerdedir ve
yeme sirasinda ve yemekten hemen sonra,
endokanabinoidlerin seviyes duser. Dahasl,
hipotalamusta, endokanabinoid seviyelerinin
degismes ile kan leptin seviyeleri arasinda
ters yonde bir korelasyon vardir. Leptin,
hipotalamik  oreksijenik  ve  anorektik
sinyalerin dizenlenmesinde, anahtar rol
oynayan bir nérohormondur®. Asagida, KB,
reseptor aktivasyonunun, enerji dengesi ve
beslenme davranigi Uzerine etkilerini gosteren
cesitli calismalar 6zetlenmistir.
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Sekil 2: Beyin ve periferde besin aliminin kontroltinde EK S nin potansiyel yerleri

Kirkham ve  arkadaslan®®  yaptiklari
calismada, sicanlarin beyin bdlgelerindeki
anandamid ve 2-AG seviyelerini, lezzetli bir
yemek sirasinda veya doyduktan sonra direkt
olarak o6lcmusler ve serbest olarak yedirilen
farelerde, endokanabinoid seviyelerinin, aglik
sirasinda limbik ©6n beyindeki 2-AG ve
anandamid seviyelerini yukselttigini
gostermislerdir. Aclik sirasinda
hipotalamustaki 2-AG seviyeleri yuUkselir.
Tersine, yeme sirasinda, hipotalamustaki 2-
AG seviyeleri azalir. Tok siganlarda herhangi
bir degisiklik yoktur. Besin aimi ile ilgili
olmayan  serebellumda  endokanabinoid
seviyelerinin herhangi bir maniplasyondan
etkilenmedigi de bildirilmistir.

Pek cok hayvan calismasinda,
endokanabinoid verilmes ile besin aiminin
uyarildigi gosterilmistir. Hao ve arkadaslart,
endokanabinoidlerin istah Uzerine etkilerini,
farelere endokanabinoid anandamid
verildikten sonra besin alimini 6lcerek ortaya
koymuslardir. Hipotalamusta norepinefrin
(p<0.01) ve 5 hidroks triptanin (serotonin)
konsantrasyonlarinin anlamli olarak
yukselmesiyle, besin aliminin % 44 oraninda
artmasinin  birlikte oldugu bulunmustur®.

Benzer sekilde, kemirgenlerin
hipotalamuslarinin icine anandamidin, enjekte
edilmesiyle, KB; reseptorlerinin  aktive

oldugu ve yemenin baskilandigl, Jamshidi ve
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arkadaslar1 tarafindan yapilan bir calismada
da belirtilmistir®®.

Limbik 6n beyindeki nukleus akumbensin
icine 2-AG injeksiyonunun doza bagli olarak
potansiyel yemeyi uyardigl, Kirkham ve
arkadaslari tarafindan kanitlanmistir®®.  Bu
bulgularla, aclik ve yeme sirasinda beyinde
endokanabinoid dizeylerinin degistigi direkt
olarak gosterilmistir.

Hayvan bulgulari ile, KB; reseptorlerinin
uyartimasinin, beslenmenin kontroll ve diyete
bagli obezitenin gelismesinde anahtar rol
oynayan bir bilesen oldugu ileri strdlmistar.
Ravinet-Trillou ve arkadaslarinin
calismasinda®, KBy -/- farelerin daha zayif ve
diyete bagli obeziteye daha direncli olduklari
bulunmustur. KB1 -/- farelerin, yuksek yagl
bir  diyetle, 1hmh  tip  kontrollerle
karsilastinldiklarinda, obezite gelisimine
direncli olduklari, her iki grupta da benzer
besin alimi olmasina ragmen, standart diyetle
beslenen 20 haftalik KB1 -/- farelerin, tlimli
tip farelerden % 24 daha az kilo adiklar
belirlenmistir.

KB1 AKTiVASYONUNUN PERIFERIK
ETKILERi: HEPATIK LIiPOGENEZ,
GLIKOZ HOMEOSTAZI ve YAG
DOKUSU METABOLIZMASI

Periferik EKS, KB1 reseptérleri boyunca
hepatik lipogenez, glikoz homeostazi ve yag
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dokusu metabolizmasini  modile ederek
fonksiyon gorur. Enerji  homeostazindaki
beslenme davranisi, EKS nin santral etkileri
ile tam olarak agiklanamamistir. KB1
reseptorlerinin - uyarilmasiyla, kilo aimini
ortaya koyan kanitlar, sadece besin aimina
degil, ayni zamanda besin alimindan bagimsiz
metabolik  sureglere  de  baglanabilir.
Gergekten besenmenin santral  etkilerinin
Otesinde, EKS nin hepatik lipogenez, glikoz
homeostazi ve yag dokusu metabolizmasini
dizenleyen  farkli  dokularin  periferik
fonksiyonlarini da gésteren calismalar vardir®.

Hepatik  Lipogenez: Osei-Hyaman ve
arkadaglari, endojen kanabinoidlerin
metabolik etkileri icin periferik bir hedef
olarak, karacigerin olasl roltnu
arastirmislardir'’. Hepatosit, miyofibroblast,
endotel, karaciger yildiz hicreleri (stellate;
KYH) ve muhtemelen Kkolanjiyositlerin,
karacigerdeki endokanabinoid reseptorlerini

ekprese ettigi  saptanmistir™’.  Farelerde
yapilan bu  arastirmadaki sonuglar,
hepatositler uyarildiklarinda lipojenik

transkripsiyon faktorii SREBP-1c ve bunun
hedef enzimleri olan asetil CoA karboksilaz-1
ile yag asidi sentetaz ekspresyonunu baslatan
ve de novo yag asidi sentezini de artiran
KB1'i eksprese ettigini gostermektedir. Bu
mekanizma ile, farelerde endojen
kanabinoidlerden biri olan anandamidin,
karacigerdeki diizeylerinde ve KB;'in aracilik
ettigi yag asidi sentezinde artisla ilgili oldugu
saptanan diyete bagli obezitenin gelismesine
katki saglayabilecegi ileri surulmustur. KB,
reseptorlerini  ekprese eden izole edilmis
hepatositlerde veya karacigerdeki de novo
sentezi, KB, reseptorlerinin daha kisa sirede
yapilmasini saglar. Tersine, KB; -/- fareler bu
degisikliklere direnclidir ve sonucgta yagl
karaciger gelisir™*. Yagli karacigerin, kronik
karaciger hastaligi gelismesinde kofaktor
oldugu artik bilinmektedir. Alkoliklerin % 90-
100 Unde, obezlerin % 60-80'inde, kronik
hepatit C hastalarinin ise % 30-70'inde
karaciger yaglanmasl saptanmaktadir®®. Yagl
karaciger, basli basina kronik karaciger
hastaliginin nedenlerinden biri oldugu gibi,
hepatit C vakalarinda fibrozis gelisimini
kolaylastirmaktadir ki, ilerlemis fibrozis,
siroza ve karaciger yetmezligine yol agmakta
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ve gunumizde, bu vakaarda radikal tedavi,
ancak karaciger nakli ile mimkin olmaktadir.
EKS, karaciger yildiz hicrelerinin
aktivasyonunu  dizenleyerek,  karaciger
fibrogenezinde rol oynuyor olabilir. KY H’leri
KBy, KB> reseptorlerini eksprese
etmektedirler®. KB, aktivasyonu  bu
hicrelerde kollggen ve DNA sentezini
azaltmaktadir. Sonucta yapilan arastirmalar,
kronik karaciger hastaligi-fibrozis gelisiminde
kanabis bagimliliginin, bagimsiz bir risk
faktorii oldugunu gostermistir®”,

Glikoz homeostazi: Y tksek yagli
beslenmeden sonra, 1limli tip hayvanlarla
karsilastinldiginda  KB1  -/-  fareler,
intraperitonal insilin enjeksiyonuna daha
diisiik glikoz cevabi verirler* Ayni zamanda,
KB1 reseptorlerinin izole edilmis iskelet
kaslarinda yapilmis deneylerde, daha Once
yapilmis deneylerde oldugu gibi, glikoz
aiminin %68 oraninda arttigi bulunmus ve
gliseminin iyilesmesine katki  sagladig
gosterilmistir®.

Yag dokusu metabolizmasi: KB1
reseptorlerinin - uyarilmasinin, beyaz yag
dokusundaki  adiponektini  ve  visera
yaglardaki AMP kinazin ekspresyonunu
azalttigl, adipoz doku lipoprotein lipaz
ekspresyonunu artirdig gosterilmistir? .

ENDOKANABINOID SISTEMIN ASIRI
AKTIVITESI VE FiZYOLOJIK
ETKILERI

EKS, sadece ihtiyag duyuldugunda, kisa bir
sire icin aktivite gbsteren, normalde sessiz
fizyolojik bir sistemdir. Bununla birlikte,
EKS nin asir aktivites veya obez fenotiplerin
ekspresyonuna yol agmasi heniz agikliga
kavusmamasina ragmen, insanlardaki obezite
ve genetik hayvan modellerinde ve diyete
bagli obezitede kuvvetlice aktif olduguna dair
kanitlar vardir?.

Di Marzo ve arkadaslari®®, EKSnin obez
hiperfajik farelerde, hipotalamik
endokanabinoid dizeylerinin yiukseldigini ve
asirt aktif oldugunu kanitlamislardir. Obez
fenotipler icin, bu durumdan leptin
reseptorindeki defekt sorumludur ve db/db
fareler, diyabete vyatkindirlar.  Leptin
sinyallerindeki bu eksiklik, bu farelerin
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hi potalamusl arindaki endokanabinoid
seviyelerindeki  yiukselme ile birliktedir.
Leptin direnci olan Zucker fal/fa sicanlarda,
normal leptin reseptorleri olan fakat, leptin
eksikligi olan ob/ob fareler gibi obezitedeki
diger genetik modellerde de hipotalamustaki
endokanabinoid dizeyleri yukselir. Leptini
olmayan genc ob/ob farelerde, anandamidin
degil, 2-AG nin hipotalamik dizeyleri, zayif
kontrol grubundan daha yUksektir.

Leptinle tedavi edilen ob/ob farelerde,
hipotalamik 2-AG duzeyleri, zayif kontrol
grubunun dizeyleri ile benzerdir, anandamid
ise  ¢ok dusUktar. Bu bulgular,
endokanabinoidlerle leptinin, negatif
etkilerinin oldugunun kuvvetli kanitlaridir ve
EKS formunun, leptinin enerji aimini ve
vicut agirhigint - dizenleyen homeostatik
sistemin bir parcasi oldugunu gosterir®®*®.
Sipe ve arkadaslari®, insanlardaki obezitenin,
endokanabinoid sistemin, genetik olarak
fonksiyon gorememes nedeniyle oldugunu
bulmuslardir. Bu calismada, anandamid
degradasyonunu saglayan primer enzim
FAAH daki bir duyu kaybr mutasyonu ile,
insanlardaki Beden Kitle indeksi (BKI) nin
atmasi arasinda bir iliski  oldugunu
bulmuslardir. Engeli ve arkadaslarinin
yaptiklari bir calismada da?®, obez kadinlarda
FAAH'da azalma olurken, sirkile eden

endokanabinoidlerde  yilkselme  oldugu
saptanmistir.
Diyete bagli obezites olan hayvan

modellerinde, KB1 reseptorleri ekspresyonu
ve endokanabinoid dizeylerin yiukseldigine
dair kanitlar bulunmustur. Bensaid ve
arkadaslari?’, farelerin yag dokularinda KB,
reseptorlerinin  ekspresyonunu 6lcmusler ve
zayIf farelerle karsilastirdiklari zaman, obez
(falfa) farelerin  yag dokularinda KB;
reseptOrlerinin mMRNA ekspresyonunu, 3-4 kat
daha fazla “upregilasyon”a ugrattigini
bulmuslardir. Benzer sekilde, farkli olmayan
adipositlerle  karsilastirildiklari Zaman,
farklilasmis adipositlerde, KB; reseptdrlerinin
MRNA ekspresyonunu “upregilasyon” a
ugrattigl gozlenmistir. Bu bulgularla, yag
depolarinin  ve buna bagli olarak vicut
agirlhiginin duizenlenmesinde, KB1
reseptorlerinin rolt oldugunu kanitlanmistir.
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Osei-Hyiaman ve arkadaslar1, standart diyetle
ve yuksek yagli diyetle beslenen KB; -/- ve
ihimh tip  farelerin  karacigerlerindeki
anandamid ve 2-AG duzeylerini 6lgmuslerdir.
Yuiksek vyagli diyet, kontrol grubunda
obeziteyi indiklemek icin kullanilmistir. 3
hafta sonra standart diyet alan farelere gore,
yuksek yagli diyet alan KB; -/- ve ihmli tip
farelerin  her ikisinde de anandamid
duzeylerinin anlamli bir sekilde yukseldigi,
bu yikselmenin KB1 -/- farelerde, 1ihmli tip
farelerden daha distuk oldugu bulunmustur.
llave olarak, yiksek yagl diyeti alanlarda,
KB1 reseptorleri de daha fazla eksprese
olmustur. Bu nedenle, yiksek yagli diyetle
bedenen 1liml tip farelerdeki yag asidi
sentezinin, ayni diyeti alan KB; -/- farelerdeki
yag asidi sentezinden anlamli olarak yuksek
oldugu gorulmustir. Bu gozlemler, genetik ve
diyete bagli obezitenin her ikisinde de,
periferik EKS nin aktivitesinin yukseldigine
isaret etmektedir'’,

KB1’in PERIFERIK LOKALIZASYONU
ve METABOLIK AKTIVITELERI

Besin alimi ve vicut agirhigi ile ilgili yapilan
calismalarda, kontrol grubuna gére KB; -/-
farelerin daha zayif ve daha az agirlikta
olduklari ve vicut agirligindaki kayiplarin,
yagdan oldugunu gostermistir. Ayrica, KB;
ile yapilan cift beslenme calismalarinda, KB,
-/- farelerde ve kontrol grubunda, daha zayif
fenotipe sahip vyetiskin farelerin, besin
alimindan bagimsiz mekanizmalarla, belki de
metabolik siirecin gecikmis olmasina ragmen,
KB -/- geng farelerin besin alimini azaltarak,
daha zayif olduklari bulunmustur®?®, Benzer
sonuclar, yiksek yag ve kalori tiketen KB1 -
/- farelerde de rapor edilmis®® ve bu
calismada, KB; -/- farelerin, diyete bagli
obeziteye direncli oldugu bulunmustur. Ayni
yayinda, Ravinet-Trillou ve arkadaslari
tarafindan, KB1'i olmayan hayvanlarda, besin
aliminin azalmasindan kismen bagimsiz olan
pek cok metabolik parametrede dramatik bir
diizelme oldugu da belirtilmistir. Diyete bagli
obezitede, KB1  antagonisti-rimonabant
verilen farelerde, vucut agirliginin ve vicut
yagindaki azalmanin surdirdldigl ve bu
azalmanin anlamli oldugu ve gegici anorektik
etkiye neden oldugu gosterilmistir>. Bu
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bilgiler, KB; antogonistlerinin, enerji
depolanmasi ve enerji harcamasini da iceren
periferik dokulardan baska, baslangicta sinir
bolgelerini de hedefleyen cift etkili bir
mekanizmayla antiobezite ilaci gibi aktivite
gosterebildigini kanitlamaktadir®.
Endokanabinoid sistemin, adipositler,
hepatositler, gastrointestinal sistem ve iskelet
kaslarini da igeren periferik dokuda hareket
ederek, metabolik fonksiyonlari kontrol etme
aktivitesinin, obezitenin de dahil oldugu
cesitli hastaliklarin tedavisinde umut vaad
eden ilaglar Uzerinde kullanilmasi fikrini
gelistirmistir®, KB, reseptor
antagonistlerinin, sicanlarda, akut ve uzun
sireli  besin  aimmint baskiladigl, KB;
antagositleri ile tedavi edilen sican ve
insanlarin her ikisinde de, vicut agirligindaki
azalmanin surddrdldiogt belirlenmistir. KB;
reseptdr antagonistlerinin kesfi, ¢ok sayida
ilag firmasini harekete gegirmistir. Global
obezitenin ve yani sira gocukluk obezitesinin
de artis gostermesi, istahin dizenlenmesi ile
ilgili  arastirmalart  hizlandirmistir.  Bu
homeostatik sisteme yapilacak bir midahale,
obezite tedavisinde vyararli  olacaktir™.
Endokanabinoid sistemin, hastalarin
ihtiyacina  yonelik yeni tedavi edici
yaklasimlari  sonunda, KB; antagonisti
rimonabantin, obezitenin tedavisindeki faz |11
klinik calismalari, Sanofi-Aventis firmasi
tarafindan baslatilmis ve pek c¢ok sayida
preklinik ve klinik c¢alisma yapilmis ve
sonuclari yayinlanmigtir*-32, Hayvan
caismalarindan elde edilen bulgulardan
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sonra, coklu kardiometabolik risk
faktorlerinin  tedavisinde de rimonabantin
etkisini belirlemek amaciyla klinik calisma
programlari  baslatilmistir  ve  sonuclari
ainmaya  baslanmistir. Bu calisma
programlarinin bazilari asagida belirtilmistir
(Tablo 2)%".

* Obezitede Rimonabant (RIO)
— RIO-Europe®

— RIO-Lipids*

— RIO-North America (NA)®
— RIO-Diabetes®%

* Rimonabant and Sigara kullanimi
caismaarl STRATUS)*®

— STRATUS-United States
— STRATUS-Europe
— STRATUS-Worldwide

Bu Kklinik calismalarin  sonuglari asagida
Ozetlenmistir:

« RIO-Europe sonuglari®

— 1507 hasta, 1 yil izlendi.

— 20 mg/giin doz rimonabant verildi.

— Ortalamakilo kaybi; 7.2 kg , trigliseridlerde
% 8.8 oraninda azalma, HDL'de % 28.8
oraninda artis; bel Odlcisinde azama ve
insulin duyarliligindaiyilesme.

— Katilimeilarin % 32.1'indeki kilo kaybr >
%10.

— 20 mg/gun doz, metabolik sendromlu
hastalarin % 50’sinde belirtilerin azalmasina

yol act.

Tablo 2 . Rimonabant (RIO) klinik ¢calisma protokolleri

RIO-Europe “” RIO-Lipids ©? RIO-NA @ RIO-Diabetes @
N = 1507 N = 1033 N = 3045 N = 1045

BMI >30kg/m’veya  BMI 27-40kg/m*ve  BMI >30kg/m’veya  BMI 27-40 kg/m2 ve
>27 kg/m’ ve eslik dislipidemi >27 kg/m® ve eslik tip 2 diyabet

eden hastaliklar* eden hastal iklar*

1wyl 1wl lyil

» Randomize, cift kor, plasebo- kontrollU hipokalorik diyete (600 kcal/giin eksilterek) 5 mg veya 20

mg rimonabant ilave edilerek degerlendirildi.

» Agirlik, bel 6lclsli, metabolik sendrom, ve kardiyometabolik risk faktorleri dlculdi
Potansiyel CNS etkileri Hospital Anxiety and Depression scale (HAD) ile degerlendirildi
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« RIO-Lipid sonuglari®

— 1036 kilolu veya obez, lipidemisi olan
hasta.

— 1yl takip edildi.

— 20 mg/gun doz rimonabant verildi.

— 9.08 kghk agirlik kaybi, plasebo ile
karsilastinldiginda; bel  gevres, HDL,
trigliserid, CRP dizeylerinde ve insilin
duyarliliginda anlamli diizelmeler oldu.

— Rimonobanti 20 mg/gin alan metabolik
sendromlu  hastalarin  yarisinda calisma
sonunda metabolik sendrom devam etmedi.

¢ RIO-Kuzey Amerika sonuclar®

— 3045 hasta, 2 yil izlendi

— 20 mg/gin doz rimonabant verildi

— Ortalama kilo kaybi 7,4 kg, trigliseritlerde
% 9.9 azalma, HDL'de % 24.5 artis, bel
Olclsiinde azalma ve insulin duyarliliginda
iyilesme oldu.

— Katilimeilarin % 32.8'indeki kilo kaybr >
%10.

— Baslangicla karsilastirildiginda; %34,8 olan
metabolik sendrom, 2 yilin sonunda sadece %
22.5 oranindaidi.

« RIO-Diyabet sonuclari®

— 1045 kilolu veya obez tip 2 diyabetli hasta,
1yl izlendi.

— 20 mg/giin doz rimonabant verildi.

— 5.3 kg kilo kaybi, A1C de % 0.6’ l1k azalma
ve HDL, trigliserid ve bel olgimlerinde
anlamli iyilesme saglandi.

— Calismanin sonunda, metabolik sendromu
olan hastalardan; 20 mg/glin rimonabant
adanlarin  %64'Gnde, plasebo aanlarin
%74’ inde metabolik sendrom vardi.

Birlesik Devletler Gida ve ilag Birligi (FDA),
Kannabinoid-1 (KBj) reseptér  blokeri
rimonabantin (ticari adi: Acomplia) kilo
verdirici ilag olarak onaylandigini fakat,
Sigaray!| biraktirici gan olarak
onaylanmadigini, 20 subat 2006 tarihinde
aciklamistir.

Sonu¢ olarak; endokanabinoidlerin, besin
aimini ve dolayisiyla enerji homeostazini
dizenledigi, kesfedilen KB; antagonisti
rimonabantin, obezitenin tedavisinde, yag ve
glikoz metabolizmasinin  dizenlenmesinin
saglanmasinda etkili oldugu, yapilan hayvan
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deneyleriyle  ve  insanlardaki Klinik
calismalarla kanitlanmistir.

Rimonabantin bu olumlu etkilerinin, 6zellikle
RIO caigsmaarinda 1-2 yil sire iginde 5,3-

9.08 kg kaybina neden olmasinin, 600
kalorilik 1limh bir kalori kisitlamasi ile
gerceklestigi  belirlenmistir.  Yasam tarzi

degisikligi ile (%58 e varan olumlu etki)
birlestirildigi takdirde, bu etkinin daha
belirgin olacag! agiktir. Boylece, rimonabantla
birlikte, yasam tarzi degisikliklerinin (saglikli
besenme davranisi ve duzenli egzersiz)
saglanmasl, saglikli beslenmenin yasam tarzi
haline gelmesinde rimonabantin besin alimini
ve istahi  dlzenleyici etkisinden de
yararlanarak, davranis degisikligine yonelik
egitimle birlikte, bu etkinin insanlarin
sagliklarina olumlu bir katki saglayacagini
disUnlyoruz.
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