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ARASTIRMA YAZISI / RESEARCH ARTICLE

MEMENIN TASLI YOZUK HUCRELi KARSINOMU
SIGNET RING CELL CARCINOMA OF BREAST

Serkan AKIN

Hacettepe Universitesi, Onkoloji Enstitiisii, Tibbi Onkoloji B&limii

6z

AMAGC: Memenin tash yuzik hicreli karsinomu agresif
klinik gidisati olan nadir bir alt gruptur. Meme kanserleri-
nin %2-4.5'ini olustururlar. Bu ¢alismada tasl ylziik hic-
reli meme kanseri olgularinin klinik ve patolojik 6zellikle-
rini analiz ettik.

GEREC VE YONTEM: 2007-2014 tarihleri arasinda
Hacettepe Universitesi Kanser Enstitiisi'nde meme
kanseri tanisi alan ve tedavi edilen 3587 hastaya ait veriler
incelendi. Hastalarin demografik ozellikleri ve patoloji
raporlari, klinik sonuclarla birlikte degerlendirildi.

BULGULAR: Tasli yuzik hicreli meme karsinomu olan
25 hasta bulundu (%1). Ortanca yaslari 53 olan bu hasta
grubunun %48'i premenapozal donemde tani almisti.
Tani aninda 4 hastanin metastatik, diger 21 hastanin
ise lokal hastaligi vardi. Timorler genellikle grade 2, ER
pozitif ve HER2 negatif idi. Mikst histoloji tespit edilen
hastalardan 9'unda invaziv duktal karsinom, 6’sinda
invaziv lobdler karsinom eslik etmekteydi. Ortalama takip
sUresi 27 ay idi. Yedi hastada niiks g6zlendi (1 lokal, 1 hem
lokal hem uzak, 5 uzak). Kemik, karaciger ve overler en sik
uzak niiks saptanan organlar idi (sirastyla 3, 2 ve 2).

SONUC: Bu calismada, tash yizik hicreli meme
karsinomu prevalansi literatiirden daha dusik olarak
bulunmustur (%0.7). invaziv duktal karsinom en sik eslik
eden tiptir. Uzak niiksi olan 7 hastadan 2'sinde tutulan
organ overdir. Tash ylzik hicreli karsinom olgularinda
over metastazi ile karsilasilabilir.

ANAHTAR KELIMELER: Tagh yuzik hicreli karsinom,
Meme kanseri, Metastaz
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ABSTRACT

OBJECTIVE: Signet ring cell carcinoma (SRCC) of breast
is a rare subtype with aggressive clinical course. The
prevalence of signet ring features is between 2 to 4.5%
of total breast cancers. Here we analyzed clinical and
pathological features and outcomes of our patients with
SRCC of breast.

MATERIAL AND METHODS: We investigated
retrospectively medical charts of 3587 patients with
breast cancer diagnosed and treated in Hacettepe
University Cancer Institute between 2007-2014. Patient
demographics, pathology reports were assessed along
with clinical outcomes.

RESULTS: Twenty five patients with SRCC were identified
(1%) Median age was 53 years and 48% of them were pre-
menopausal. At initial diagnosis, metastatic disease was
seen in 4 patients, other 21 patients have localized
dise-ase. Tumors were mostly grade 2, ER positive and
HER2 negative. In patients with mixed histology, co-
existed his-tology was invasive ductal carcinoma in 9
patients and invasive lobular carcinoma in 6 patients.
Median follow up was 27 months. Seven patients had
recurrence (1 lo-cal, 1 both local and distant, 5 distant).
Most common site of distant relapses were bone, liver
and ovaries (3, 2 and 2 patients, respectively).

CONCLUSIONS: In this study, the prevalence of SRCC
was found 0.7 %, which is lower than that reported in the
literature. Invazive ductal carcinoma is the most common
accompanying subtype. Ovarian metastases were found
in 2 of 7 distant failures. Signet ring cell histology may
have a predilection for ovarian metastases.

KEYWORDS: Signet ring cell carcinoma, Breast cancer,
Metastasis



80

GiRiS

Bircok farkl kanser tiriinde tash yuzik hicre-
leri gozlenebilir. Tanimi net olarak ortaya ko-
nulamasa da intraseluler asin musin birikimi ile
karakterize tash yuzik hicresi adi verilen hic-
relerin varliginda bu varyanttan bahsedilebilir.
Ozellikle mide, kolon ve memenin tash yizik

hicreli tumorid sik gorilmektedir. Tm meme
kanserlerinin %2-4.5'ini olustururlar (1).

Tasli yuzuk hiicreli meme kanseri daha 6nceden
memenin musindz karsinomunun bir varyan-
ti olarak kabul edilmekteyken daha sonralar
lobuler karsinomun bir alt grubu olarak dusu-
ndlmdustir. 1976 da Steinbrecher ve arkadaslari
%20 den fazla tash yuziik hiicresi iceren meme
timorlerini farkh bir anatomo-patolojik antite
olarak tanimlamiglardir (2). Ginumuzde ise ayr
bir antite olarak kullanilabildigi gibi hem invaziv
duktal karsinom, hem invaziv lobuler karsino-
mun icerdikleri tagh yuzuk htcre orani da belir-
tilebilir. Calismalarda bu hiicrelerin varligi nega-
tif prognostik faktor olarak bulunmustur (3, 4).

GEREC VE YONTEM

Arastirmada 2007-2014 tarihleri arasinda Hacet-
tepe Universitesi Kanser Enstitlisi'nde meme
kanseri tanisi alan ve tedavi edilen 3587 hasta-
ya ait veriler retrospektif olarak incelendi. Tash
yuzuk hicreli komponenti %20'nin Uzerinde
olan hastalar tash ylzuk hiicreli karsinom olarak
kabul edilip calismaya dahil edildi. Tagh ylzuk
hiicre orani %90'In lzerinde ise saf tagh ylizik
hicreli meme kanseri olarak siniflandinlidi. Tasl
yuzuk hicreli meme karsinomu olan hastalarin
demografik ozellikleri ve patoloji raporlar, kli-
nik sonuclar ile birlikte degerlendirildi.

Verilerin degerlendirilmesinde SPSS.18 kullanil-
di. Degiskenlerin normal dagilima uygunlugu
gorsel ve analitik yontemler kullanilarak (Kol-
mogrov-Smirnov) kullanilarak incelendi. Tanim-
layici istatistikler normal dagilan degiskenler
icin ortalama ve standart sapma, normal da-
gilmayan degiskenler icin ortanca ve ¢eyrekler
arasi aralik kullanilarak verildi. Sagkalim analizi
icin Kaplan-Meier sagkalim analizi kullanild.

Galismanin etik kurul onayi, 08/07/2015 tarihin-
de Hacettepe Universitesi Girisimsel Olmayan

Klinik Arastirmalar Etik Kurulu'ndan GO 15/ 408
- 07 sayili yazi ile alinmistir.

iSTATISTIK:

Hastalardan elde edilen veriler SPSS 20.0 (IL,
USA) istatistik programi kullanilarak analiz edil-
di. Elde edilen veriler tanimlayici istatistikler
(aritmetik ortalama, standart sapma) ile deger-
lendirildi. iki grubun ortalamasi karsilastirilirken
parametrik kosullarin saglandigi durumlarda
Bagimsiz Grup T Testi parametrik kosullarin sag-
lanmadigi durumlarda Mann Withney U testi
kullanildi. Kategorik verilerin gruplar arasi kar-
silastinlmasinda ki kare testi kullanildi. Degis-
kenler arasi iliski incelenirken Spearmann kore-
lasyon testi kullanildi. p degerinin <0.5 olmasi
istatiksel olarak anlamh kabul edildi.

BULGULAR

Tasl yuzik hucreli karsinom 3587 meme kan-
seri vakasindan 25’inde tespit edildi (%1). Or-
tanca yaslari 53 olan bu hasta grubunun %48'i
premenapozal donemde tani almisti. Tani anin-
da 4 hastanin metastatik, diger 21 hastanin
ise lokal hastaligi vardi. Tani aninda metastatik
hastaligi olan hastalardan 2'sinde sadece ke-
mik, 1'inde akciger ve kemik, diger hastada ise
karaciger, periton ve over metastazi mevcuttu.
(Tablo 1)’de diger demografik ve klinik 6zellik-
ler verilmektedir. Uc hastada fibrokistik hastalik
veya fibroadenom gibi benign meme hastaligi
hikayesi mevcuttu. Birinci derece akrabasinda
meme kanseri olan Ui¢ hasta tespit edildi. Sekiz
(%32) hastada oral kontraseptif kullanim hika-
yesi varken, 6 (%24) hasta hormon replasman
tedavisi almisti.

Tasl ylzik hicreli timorler genellikle grade 2
(%68) idi. ER pozitif olan 19 hasta (%76) bulu-
nurken HER2 pozitifligi 7 hastada (%28) tespit
edildi. Alti hastada saf tasl yuzik hicreli kar-
sinom bulunurken, mikst histoloji tespit edilen
hastalardan 9'unda invaziv duktal karsinom,
6'sinda invaziv lobiler karsinom eslik etmektey-
di. Lokal hastaligi olan 19 hasta, adjuvant veya
neoadjuvan kemoterapi alirken, toplamda 22
hastanin radyoterapi aldigi belirlendi. Ortalama
takip suresi 27 ay idi. Yedi hastada niiks gozlen-
di (1 lokal nuks, 1 hem lokal hem uzak nuks, 5
uzak niiks). Kemik, karaciger ve overler en sik



uzak niiks saptanan organlar idi (sirasiyla 3,2 ve
2).Ortalama sagkalim 71 ay (37-105 ay, %95 GA)
idi. Lokal hastalikta ortalama hastaliksiz sagka-
hmise 42 ay (1.5-83 ay, %95 GA) olarak bulundu.

Tablo 1:Tasli yizik hiicreli meme karsinomu hastalarinin
klinikopatolojik 6zellikleri

Ortanca yas (arahk) 53(31,70)
Menapoz Pre-menapozal 12 (%48)
Post-menapozal 13 (%52)
Viicut kitle indeksi (kg/m?) 27946
Histoloji Saf 6 (%24)
Mikst 19 (%76)
Lenfovaskiiler invazyon 10 (%40)
Grade 2 17 (%68)
3 8 (%32)
Evre (T) T1 5 (%20)
T2 11 (%44)
T3 5 (%20)
T4 3 (%12)
Evre (N) NO 7 (%28)
N1 6 (%24)
N2 5 (%20)
N3 7 (%28)
Evre (TNM) 1 2 (%8)
2 7 (%28)
3 12 (%48)
4 4(%16)
ER 19 (%76)
PR 14 (%56)
Her2 7 (%28)

TARTISMA

Tum kanserlerde tash yuzuk hicrelerinin varlig
kotu prognostik belirte¢ olarak bilinmektedir.
Meme kanserinde de histolojik tani ne olursa ol-
sun daha agresif seyir gosteren tasl ylzuk hiic-
relerinin 6zellikle lobuler ve duktal karsinom ile
beraber goruldugu takdirde oranin verilmesi
prognoz agisindan faydali olacaktir. Merino ve
arkadaslari 24 hastalik tasl yuzuk hiicreli meme
kanseri serisinde yedi yil icinde %60'inin dldu-
gunu bildirmislerdir (3). Patolojik acidan misi-
n6z meme kanseri ile tash yizik hicreli meme
kanseri arasinda ayrim yapilmasi 6nemlidir, zira
musinodz karsinom ¢ok daha iyi bir klinik gidisat
sergilerken, tasl yuzuk htcreli karsinom daha
agresif bir klinik seyirle ve sonugta daha koétu
bir prognoz ile iliskilidir (5).

Literatirde daha sik olarak invaziv lobdler kar-
sinom ile birliktelik gozlense de invaziv duktal
karsinom ile de tasli ylizuk hucreleri bildirilmis-
tir (6). Bizim yaptigimiz retrospektif analizde ise
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invaziv duktal karsinom ve tasl yuzik hucreli
karsinom Dbirlikteligine lobuler karsinomdan
daha sik rastlanmistir.

Memenin tasli ytzik hicreli karsinomunun ka-
rakteristik 6zelliklerinden bir digeri de metastaz
yaptigi bolgelerdeki farkhliklardir. Bu timorler
genellikle gastrointestinal, akciger, periton ve
jinekolojik organlara metastaz yaparlar (7). Lite-
ratlirde intestinal metastazlar olabilecegi bildi-
rilmistir (8). Calismamizda klinik seyir esnasinda
karaciger metastazi 3 hastada, over metastazi
3 hastada gorulmustir. Bu oranlar genel pop-
lasyona gore yiksek olarak bilinmektedir. Calis-
mamiz hasta sayisinin az olmasi ve retrospektif
yapilmasindan dolayi kisitliliklara sahiptir.

Memenin tash ytzik hicreli karsinomu diger
organlardaki tasl ylzik hicreli karsinomlar
gibi agresif bir seyir sergilemektedir. Cerrahi ve
gerekirse radyoterapi gibi standart tedaviler
uygulanmalidir. Hormon reseptorleri ve HER2
varligi diger meme kanserleri gibi hormonal
tedavi ve HER2'yi hedefleyen ajanlar icin dnem
tasir. Sira disi metastatik oOzellikler ve kot
prognoz nedeniyle tasl ylzik hiicreli meme
kanseri konusunda daha fazla arastirma
yapilmalidir.
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ARASTIRMA YAZISI / RESEARCH ARTICLE
PRIMER RETROPERITONEAL TUMORLERDE KLiNiK DENEYIMLERIMiZ
CLINICAL EXPERIENCES IN PRIMARY RETROPERITONEAL TUMORS

Tamer SEKMENLI'", ilhan CIFTCI", Dogan KOSE?, Yavuz KOKSAL?, Nevin SEKMENLI?

'Selcuk Universitesi Tip Fakiiltesi Cocuk Cerrahisi Anabilim Dali
*Selcuk Universitesi Tip Fakiiltesi Cocuk Onkolojisi Anabilim Dali
3Saglik Bilimleri Universitesi Konya SUAM Radyoloji Anabilim Dali

Oz

AMAG: Bu calismada Selcuk Universitesi Tip Fakiiltesi
2011-2013 tarihleri arasinda Cocuk Onkoloji Anabilim
Dalr'nda takipli ve Cocuk Cerrahisi Klinigince opere edi-
len toplam 22 retroperitoneal timorli hastanin kayitlar
retrospektif olarak degerlendirildi.

GEREC VE YONTEM: Retroperitoneal tiimér nedeniyle
2011-2013 arasinda cerrahi girisim yapilan olgular
geriye donlk olarak incelendi. Primer retroperitoneal
timorl kontrol altina alinan, baska uzak organ metastazi
olmayan cerrahi tedavi uygulanan olgular calismaya
dahil edildi. Yas, cinsiyet, primer tani aninda timor evresi,
cerrahi tedavi yontemi, patolojik tani ve takip agisindan
olgularin dosyalari retrospektif olarak degerlendirildi.

BULGULAR: Olgularimizin 9'u (%40) erkek, 13'i (%60)
kadindi.Ortalamayas erkeklerde 71 ay (3-132), kadinlarda
37 ay (6-204) idi. Histopatolojik olarak olgularin 15
(%68)'i noroblastom, 4G (%18.5) Wilms timorl, 1'i
(%4.5) embriyonal rabdomyosarkom, 1'i (%4.5) berrak
hicreli sarkom, 1'i (%4.5) malign sinir kilifi timori olarak
degerlendirildi. Tani aninda olgularin 8'i (%36) evre |, 7'si
(%32) Evre lll, 7'si (%32) evre IV safhasindaydi.

SONUC: Olgularimizin %687 ndroblastom olup,
tani aninda hastalarin %64'G evre Il ve evre IV idi.
Anatomik lokalizasyonlari nedeniyle ileri evrelere kadar
sessiz timorler olan retroperitoneal tlimorlerin cogu
noroblastomdur ve genellikle ileri evrelerde tani alirlar.

ANAHTAR KELIMELER: Retroperitoneal tiimér, Néroblas-
toma, Pediatrik

Gelis Tarihi / Received: 12.11.2017
Kabul Tarihi / Accepted: 14.12.2017

Yazisma Adresi / Correspondence: Dr. Tamer SEKMENLI

ABSTRACT

OBJECTIVE: In this study, Selcuk University Faculty
of Medicine between 2011 - 2013 follow-up at the
Department of Pediatric Oncology and Pediatric Surgery
clinic was operated by a total of 22 patients with
retroperitoneal tumors were evaluated retrospectively.

MATERIAL AND METHODS: Retroperitoneal tumors
were evaluated retrospectively during 2011-2013. The
cases treated with primary retroperitoneal tumor, surgical
treatment without other distant organ metastasis were
included in the study. The files of the cases were primary
diagnosis in terms of age, sex, tumor stage at the time
of diagnosis, surgical treatment method, pathological
diagnosis and follow-up reviewed retrospectively.

RESULTS: Nine out of 22 cases (40%) male and 13 (60%)
were female. Male mean age of 71 months ( 3-132 ) in
the girls 37 months ( 6-204 ). The histological results, 15
(68%) of neuroblastoma, 4 (18.5%) Wilms, 1 (4.5% ) Embr-
yonal Rhabdomyosarcoma, 1 (4.5% ) Clear cell sarcoma,
1 (4.5% ) malignant nerve sheath tumors were evaluated.
Eight of the cases (36%) were stage |, 7 (32%) were stage
I, 7 (32%) stage IV.

CONCLUSIONS: In conclusion, 68% of our cases were
neuroblastoma and 64% of the patients were stage llI
and stage IV at the time of diagnosis. Retroperitoneal
tumors are generally diagnosed in advanced stages. We
think that this is due to the anatomical localizations and
the silent as far as the clinically advanced stage.

KEYWORDS: Retroperitoneal tumor, Neuroblastoma,
Pediatric

Selguk Universitesi Tip Fakiiltesi Cocuk Cerrahisi Anabilim Dali Alaeddin Keykubat Yerleskesi Selcuklu Konya 42131 Tiirkiye
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GiRiS

Bircok farkl kanser tiriinde tash yuzik hicre-
leri gozlenebilir. Tanimi net olarak ortaya ko-
nulamasa da intraseluler asin musin birikimi ile
karakterize tash yuzik hicresi adi verilen hic-
relerin varliginda bu varyanttan bahsedilebilir.
Ozellikle mide, kolon ve memenin tash yizik

hicreli tumorid sik gorilmektedir. Tm meme
kanserlerinin %2-4.5'ini olustururlar (1).

Tasli yuzuk hiicreli meme kanseri daha 6nceden
memenin musindz karsinomunun bir varyan-
ti olarak kabul edilmekteyken daha sonralar
lobuler karsinomun bir alt grubu olarak dusu-
ndlmdustir. 1976 da Steinbrecher ve arkadaslari
%20 den fazla tash yuziik hiicresi iceren meme
timorlerini farkh bir anatomo-patolojik antite
olarak tanimlamiglardir (2). Ginumuzde ise ayr
bir antite olarak kullanilabildigi gibi hem invaziv
duktal karsinom, hem invaziv lobuler karsino-
mun icerdikleri tagh yuzuk htcre orani da belir-
tilebilir. Calismalarda bu hicrelerin varligi nega-
tif prognostik faktor olarak bulunmustur (3, 4).

GEREC VE YONTEM

Retrospektif olarak hazirlanan bu calismada,
01.01.2011-31.12.2013 tarihleri arasinda Cocuk
Cerrahisi ve Cocuk Onkolojisi kliniklerince ortak
takip edilen ve opere edilen 22 PRPT’IG hasta
geriye donuk olarak degerlendirildi.

Hastalarin klinik dykuleri, muayene bulgular,
incelemeleri ve tedavi detaylari hastane kayit-
larindan elde edildi. Hasta kayitlari; yas, cinsi-
yet, timor lokalizasyonu, tani yontemi, tedavi
ve sonugclari agisindan incelendi. Ameliyat 6n-
cesi degerlendirme abdominal ultrasonografi
sonrasi kontrastli bilgisayarli tomografi (BT) ve/
veya kontrasth manyetik rezonans gorintu-
leme (MRQG) ile yapildi. Calisma kapsamindaki
tim hastalarin hematolojik inceleme sonuclari
ve serum alfa-fetoprotein (AFP) degerleri mev-
cuttu. Tum olgularda cerrahi tedavi transperito-
neal yaklasimla yapildi. Tmor ekzisyonu son-
rasi dokular histopatolojik olarak incelendi ve
siniflandirildi.

SONUCLAR
Gahisma kapsamindaki 22 olgunun yaslari 3 ay

ila 17 yas arasinda idi (Tablo 1). Olgularin 9'u (%
40) erkek, 13'U (% 60) kadindi. Ortalama yas, ka-
dinlarda 37 ay (6-204), erkeklerde 71 ay (3-132)
idi. Olgularin 7’si (% 31) néroblastom, 4l (% 18)
ganglionérom, 4’0 (% 18) Wilms timord, 2'si (%
9) matur teratom, 1'i (% 4.8) malign sinir kilifi ti-
mord, 1'i (% 4.5) berrak hicreli karsinom, 1'i (%
4.5) embriyonal rabdomiyosarkom, 1'i (% 4.5)
kistik nefroma, 1'i (% 4.5) adrenokortikal adeno-
karsinom idi (Resim 1 ve Tablo 2).

Tablo 1: Demografik 6zellikleri

Toplam hasta sayisi (N) 22
Cinsiyet N
Erkek 9
Kiz 13
Lokalizasyon N
Sag 14
Sol 8
Yas (ortalama, ay)
Erkek 71 (3-132)
Kiz 37 (6-204

Tablo 2: Olgularin histopatolojik tanilari

Olgularin Dagihmi  Evreleri Yas (min-max) Cinsiyet Oranlari

Noroblastom 7(%31) 1LLIV,I, IV, (6ay-11yas) 6K/1E

Ganglionérom 4(%18) HLIV, IV, 11 (1-8)yas Tamami E

Wilms 4(%18) LIV,IV,1 (2-5)yas Tamami K

Matir teratom 2(%9) | (3,6)ay EK

Malign sinir kilifi 1(%4.8) mn 16yas E (Operasyondan

timori 19 ay sonra
kaybedildi)

Berrak hiicreli 1(%4.8) mn 12yas E (18 ay sonra

sarkom ikincil ameliyat
yapildi)

Kistik Nefrom 1(%4.8) mn lyas K

Embriyonal 1(%4.8) v 8yas E

rabdomiyosarkom

Tani sirasinda 22 olgunun 8'i (%36) evre |, 7'si
(%32) Evre lll, 7'si (%32) evre IV idi. Postoperatif
donemde ortalama takibimiz 15,6 (1-35) ayda
yapildi. Tani aninda hastalarin 14U (%64) evre lll
ve evre |V safhasinda idi (Tablo 3). Berrak hiic-



Tablo 3: Teshis Evreleri

Evre Hastalarin Dagilimi
| 8(%36)

n 7(%32)

v 7(32)

Cinsiyet Dagilimi
1E,7K
4, 3K
4E,3K

reli sarkoma olan bir hasta, cerrahi tedaviden
18 ay sonra nuiks nedeniyle tekrar opere edildi.
Uc yillik takip stiresinde sadece malign sinir ki-
hfi timorli hastamiz cerrahi sonrasi 19. ayinda
kaybedildi.

Olgularin cogunda hastaneye geliste, palpe
edilen karin kitlesiyle birlikte abdominal distan-
siyon, kilo kaybi ve anoreksiya mevcuttu. Bi-
yuk boyutlu timorlere ragmen, tim hastalarin
genel durumu iyi idi. Ultrasongrafik inceleme-
de bazilan kalsifik alanlar iceren, cogu buyik
boyutlu, internal vaskiler yapilar bulunduran,
bircogu oldukca heterojen yapida solid kitle-
ler izlendi. Daha sonra elde olunan BT ve/veya
MRG incelemede kistik/nekrotik alanlar ve kalsi-
fik bilesenler bulunduran, bazilarinda yag doku
elemanlan izlenen, ¢cogu oldukca yogun ve
heterojen kontrastlanan, blyuk boyutlu kitle-
sel lezyonlar kaydedildi. Ayrica olgular kesitsel
incelemede retroperitoneal patolojik boyutlu
lenf nodlari, lokal invazyon bulgular, lezyonla-
rin bébrek ve cevre dokularlailiskisi, uzak organ
metastazlar agisindan degerlendirildi. Uzak or-
gan metastazi rapor edilmis olgular calisma disi
birakild.

Evreleme sonrasi cerrahi tedavi plan-
lanan olgulara c¢ogunlukla supraumbilical
transvers transperitoneal insizyonla yaklasildi.
Olgularimizin 21'inde timorin tamami eksize
edilebildi. Total rezeksiyona uygun olmayan
sadece bir olguda cerrahi girisim acgik biyop-
si sonrasi sonlandinldi, histopatolojik olarak
malign sinir kilifi timori tanisi alan bu hasta
19 ay sonra kaybedildi. Takip sirasinda berrak
hicreli sarkom tanili hastamiz 18 ay sonra
niks nedeniyle tekrar opera edildi.

TARTISMA

PRPT'in cerrahi tedavisinde kitle ile birlikte re-
zeksiyonu gereken organlarin basinda % 20
sikhikta bobrek gelir. Sinir koka tutulumu, pelvis
yan duvar tutulumu, malign asit, uzak metas-
taz varligi, rezeke edilemeyen durumlar olarak
cerrahi tedaviye kabul edilmeme nedenlerin-
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dendir (3). Bizim serimizdeki toplam bes olguda
kitle nedeniyle bébrek alinmak zorunda kalindi.
Sindirim sistemi obstruksiyon ve agri varligi de-
gerlendirilmesi gereken 6nemli konulardir. Pal-
yatif cerrahilerde mortalite %9 iken hastalarin
%29'unda komplikasyon gelistigi bildirilmistir
(4).

Retroperitoneal timorll hastalar, sinsi davra-
nislarindan dolayi genellikle 10 cm'den daha
blylk timor ile basvururlar. Retroperitoneal
timorlerin yonetimi, bliylik boyut ve anatomik
konum nedeniyle genellikle zorlayicidir. Dog-
rudan timore dahil organlar rezeksiyona dahil
edilir. Calismamiz, rezeksiyonun tam yapilma-
sinin lokal rekiirrens ve hayatta kalma oranini
onemli dlctide etkiledigini ortaya koymustur.
Literatlirde timoriin tamamen c¢ikarilmasinin
onemi defalarca vurgulanmistir (5-8).

Ultrasonografi, retroperitoneal kitlelerin tespi-
ti, lokalizasyonu, kistik ve solid natiri, komsu
vaskuler yapilarla iliskisi gibi bilgilerle taniya
yardimcidir. BT ve MRG incelemeler kitlenin
agirhkh koken aldigi lokalizasyonu, uzanimla-
n, vaskdilaritesi, lokal invazyon bulgulari, uzak
organ metastazi, mevcut bdbrek dokusunun
fonksiyonu, varsa vaskiler tromboz durumu
gibi bulgularla evreleme olanagi saglar, cerrahi
tedaviye yon verir (9). Bu incelemeler yag doku
icerigi, kalsifikasyon icerigi, kistik bilesen varhgi
gibi kitle natiiriiniin belirlenmesinde ve hasta-
ya yaklasimda klinik acidan ayirici tani listesini
daraltir.

Tumorin rezada kalmaksizin komple eksizyo-
nu, tek kuratif yontemdir (10). TUmor tamamen
cikarilirsa, prognoz genellikle iyi ve iyilestirici
olur. Bu yizden en 6nemli prognostik faktor,
kitlenin timiuyle ¢ikarilmasidir. Ancak histolojik
acidan olgunlasmis timaorin malign bir klinik
seyir izlemesi mimkiin oldugu icin, bu hastalar-
da dikkatli takip gereklidir (11). Takipte kontrol
AFP, ultrason, supheli olgularda konrasth to-
mografi klinisyeni aydinlatacaktir.

KAYNAKLAR

1. Liles JS, Tzeng CW, Short JJ, Kulesza P, Heslin MJ.
Retroperitoneal and intra-abdominal sarcoma. Curr Probl Surg
2009;46(6):445-503.



85

2. Lewis JJ, Leung D, Woodruff JM, Brennan MF. Retroperitoneal
soft-tissue sarcoma: analysis of 500 patients treated and
followed at a single institution. Ann Surg 1998;228(3):355-65.

3. Karakousis CP, Velez AF, Gerstenbluth R, Driscoll DL.
Resectability and survival in retroperitoneal sarcomas. Ann
Surg Oncol 1996;3(2):150-8.

4. Yeh JJ, Singer S, Brennan MF, Jaques DP. Effectiveness of
palliative procedures for intra-abdominal sarcomas. Ann Surg
Oncol 2005;12(12):1084-9.

5. An JY, Heo JS, Noh JH, Sohn TS, Nam SJ, Choi SH, et al.
Primary malignant retroperitoneal tumors: analysis of a single
institutional experience. Eur J Surg Oncol 2007;33(3):376-82.

6. Xu YH, Guo KJ, Guo RX, Ge CL, Tian YL, He SG. Surgical
management of 143 patients with adult primary retroperitoneal
tumor. World J Gastroenterol 2007;13(18):2619-21.

7. Hueman MT, Herman JM, Ahuja N. Management of

retroperitoneal sarcomas. Surg Clin North Am 2008;88(3):583-
97, vii.

8. Mussi C, Colombo P, Bertuzzi A, Coladonato M, Bagnoli P,
Secondino S, et al. Retroperitoneal sarcoma: is it time to change
the surgical policy? Ann Surg Oncol 2011;18(8):2136-42.

9. Xu Y, Wang J, Peng Y, Zeng J. CT characteristics of
primary retroperitoneal neoplasms in children. Eur J Radiol
2010;75(3):321-8.

10. Chaudhary A, Misra S, Wakhlu A, Tandon RK, Wakhlu
AK. Retroperitoneal teratomas in children. Indian J Pediatr
2006;73(3):221-3.

11. Jones NM, Kiely EM. Retroperitoneal teratomas--potential
for surgical misadventure. J Pediatr Surg 2008;43(1):184-6;
discussion 187.



Kocatepe Tip Dergisi
Kocatepe Medical Journal
19:86-92/Temmuz/2018

ARASTIRMA YAZISI / RESEARCH ARTICLE

ROMATOID ARTRITTE BiLISSEL BOZUKLUGUN DEGERLENDIRILMESI:
EKLEM YIKIMIVE HASTALIK AKTIVITESININ BELIRLEYiCi DEGERI

EVALUATION OF COGNITIVE IMPAIRMENT
IN RHEUMATOID ARTHRITIS: PREDICTIVE VALUE OF

JOINT DESTRUCTION AND DISEASE ACTIVITY

Derya GUZEL', Sinem SAG?, Mustafa Serdar SAG?, ibrahim TEKEOGLU?,
Ayhan KAMANLI?, Kemal NAS®

'Department of Physiology, Sakarya University, Faculty of Medicine
*Division of Rheumatology, Department of Physical Medicine and Rehabilitation, Sakarya University, Faculty of
Medicine

0z

AMAC: Romatoid Artrit (RA), oryantasyon, dikkat ve
bellek zayifligi gibi azalmis bilissel islevliere neden olur.
Sunulan bu calismanin amaci RA'da bilissel islevlerin bir
belirleyicisi olarak eklem yikimini ve hastaligin diger pa-
rametrelerini degerlendirmektir.

GEREC VE YONTEM: Bu kesitsel calisma, 45 hasta ve 40
saglikh kontrol icemektedir. RA'li hastalarda radyolojik
progresyon skoru (=0.5, modifiye Sharp / van der Heijde
skorlari- MTS’ler), 28 eklemin hastalik aktivite skoru
(DAS-28) ve 44 eklemin hastalik aktivite skoru (DAS-44)
degerlendirildi. Mini Mental Test (MMSE) ve Hastane
Anksiyete Depresyon Olcegi (HADO) degerlendirildi.
Sonuglar, bilissel islevleri belirlemek icin hasta ve kontrol
grubu arasinda karsilastirild.

BULGULAR: MMSE skorlari agisindan gruplar arasinda
istatistiksel olarak anlamli fark vardi (p=0.003). RA
ve kontrol gruplan arasinda anksiyete ve depresyon
dizeyleri agisindan anlamh farkhlik yoktu. MMSE
skoru; hastalik siresi (p=0.011, r=-0.371), Sharp skoru
(p=0.018, r=-0.350) ve DAS-28(p=0.044, r=-0.296) skoru
ile iliskilendirildi. Depresyon skoru da DAS ile iliskiliydi
(p=0.004, r=0.425). Romatoid faktdr duzeyleri, anti-
siklik sitrullinat peptid diizeyleri ve bilissel islev testleri
arasinda herhangi bir iliski bulunamadi.

SONUC: Sonuclar, uzun siredir RA olan hastalarda
inflamatuar mediatorlere maruz kalmanin, eklemleri
etkiledigi stirece merkezi sinir sisteminde de bozulmaya
neden olabilecegini gostermektedir. Bilissel bozulma,
hastalik siddeti ve eklem yikimi ile iliskili idi. Dolayisiyla,
radyografik eklem hasari, RA'daki bu kronik siire¢ boyunca
noronal hasarin ve bilissel bozulmanin boyutunu yansitan
pozitif bir 6n belirteg olabilir.

ANAHTAR KELIMELER: Romatoid artrit, Sharp skoru, Bi-
lissel bozulma
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ABSTRACT

OBJECTIVE: Rheumatoid Arthritis (RA) cause poor
cognitive functions including reduced memory,
orientation and attention. The aim of the present study
is to evaluate joint destruction and other parameters of
disease as a predictor of cognitive functions in RA.

MATERIAL AND METHODS: This cross-sectional study
included forty five patients and forty healthy controls.
Radiological progression score (=0.5 the modified Sharp/
van der Heijde scores- MTSs), disease activity score
of 28 joints (DAS-28) and disease activity score of 44
joints (DAS-44) were evaluated in patients with RA. Mini
Mental State Examination (MMSE) and Hospital Anxiety
Depression Scale (HADS) were evaluated and the results
were compared between patients and control groups to
determinate cognitive functions.

RESULTS: There was a statistically significant difference
between groups in terms of MMSE scores (p=0.003). The-
re were no significant differences in terms of anxiety and
depression levels between RA and control groups. MMSE
score was correlated with disease duration (p=0.011, r=-
0.371), Sharp score (p=0.018, r=-0.350) and DAS-28 score
(p=0.044, r=-0.296). Depression score was also correlated
with DAS (p=0.004, r=0.425). No relationship was found
between Rheumatoid factor levels, anti-cyclic citrullina-
ted peptide levels and the cognitive function tests.

CONCLUSIONS: The results indicate that exposure
to inflammatory mediators in patients with long
standing RA may lead to deterioration on central
nervous system as long as affecting joints. Cognitive
deterioration was correlated with disease severity
and joint destruction. Thus, the radiographic joint
destruction can be a positive predictor of reflecting
the extent of neuronal damage and cognitive
deterioration during this chronic process in RA.

KEYWORDS: Rheumatoid
Cognitive decline

arthritis; Sharp score;
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, auto-
immune disease that causes activation of pro-
inflammatory pathways, resulting in systemic
inflammation (1-4). The presence of the blo-
od-brain barrier restricts the passage of dissol-
ved mediators and leukocytes from the perip-
hery to the nervous system. In inflammatory
conditions such as RA, the passage of leukocy-
tes into central nervous system (CNS) facilities
and causes the formation of oxygen radicals
and cytokines. In such cases, blood brain bar-
rier functions get affected either directly or in-
directly and enzymes facilitate the migration of
cytokines (5).

Cognitive impairment and mood disorders is
one of the most complications in RA patients.
Pain, physical disability, loss of social activities
are the major symptoms and all together can
lead to mood disorders(6, 7). The prevalence of
depression in RA patients is reported as 5% to
42% (8) and it is associated with a higher risk
of suicide (9) The neurological symptoms can
be as high as up to 70% when all neurological
involvements are included (10, 11). Although
currently increasing evidence suggests that RA
significantly contributes to the pathogenesis
of neuropsychiatric disorders such as depres-
sion, there is a lack of evidence about the link
between disease severity, joint destruction and
cognitive impairment. Furthermore, the aim of
the present study is to evaluate the relationship
between disease activity, severity of joint dest-
ruction and cognitive functions in patients with
RA.

MATERIALS AND METHODS

Participants

Fourty-five RA patients (according to the 2010
ACR/EULAR Rheumatoid Arthritis diagnostic
criteria) and fourty healthy controls were
included (12). Study protocol was approved
by the Local Ethics Committee and written
consents of the participants were obtained.
Patients with neurological,  psychiatric,
inflammatory or immunological disorders;
pregnant women; antiepileptic drug users
and those aged under 18 years and over 70
years were excluded.

Assessment Measures

-Disease outcomes:

Rheumatoid factor (RF) and anti-cyclic citrulli-
nated peptide antibodies (anti-CCP) were me-
asured by collecting each RA patients venous
blood samples and results were considered
positive if the level was above the cut-off va-
lues. Radiological progression score (modified
Sharp/van der Heijde scores- MTSs), disease ac-
tivity score of 28 joints (DAS-28) and disease ac-
tivity score of 44 joints (DAS-44) were assessed
in patients with RA. Demographic and descrip-
tive data were collected.

- Assessment of Cognitive Decline:

Self-administered scales (Mini Mental State Exa-
mination-MMSE and Hospital Anxiety Depressi-
on Scale-HADS) were administrated in order to
assess cognitive functions and the results were
compared between rheumatoid arthritis pa-
tients and control groups.

Minimental test, which is used to determine
global mental status, consists of two parts.
The first part includes some questions to eva-
luate orientation, memory, and attention with
a maximum score of 21. The second part tests
ability to name, follow verbal and written com-
mands, write a sentence spontaneously and
the maximum score that can be received from
this part is 9. The cut off scores was evaluated
as score below 21 was abnormal for 8 th gra-
de education; below 23 was abnormal for high
school education, below 24 was abnormal for
collage education (13, 14).

HADS was designed by Zigmond and Sna-
ith (15) in 1983 and is used to determine the
anxiety and depression and patient experien-
ces. It is the most appropriate tool to determi-
ne the psychological anxiety of patients with
physical problems and is under the least influ-
ence of other physical ailments. The question-
naire consists of 14 questions, 7 of which relate
to anxiety (HADS-A) and 7 relate to depression
(HADS-D), respectively. Participants may recei-
ve a score ranged between 0-3 (O=never, 1=sel-
dom, 2=sometimes & 3= always) from each
question which indicates that each individu-



al’s score on anxiety or depression might have
a range of 0-21. Scores of 11 or more on the
anxiety and depression subscales of this scale
indicate anxiety and depression, while scores
between 8 and 10 represent a borderline score
and scores between 0-7 represent no depressi-
on/anxiety. The questionnaire was confirmed in
relation to its validity and reliability by Monta-
zerietal. (16, 17).

Statistical Analysis

All analyses were performed using a commer-
cial software (IBM SPSS Statistics, Version 22.0.;
IBM Corp., New York, USA). All continuous data
were presented as the meanzstandard deviati-
on. All categorical data were presented as frequ-
encies and percentages. Categorical variables
were analyzed using Chi square test to determi-
ne significant differences between groups. The
MMSE was evaluated. Correlation was estab-
lished using Pearson correlation coefficient. p
<0.05 was considered to be significant.

RESULTS

a) General characteristics and cognitive mental
status of RA patients and control groups.

The study included forty five RA patients (35 fe-
male, 10 male) and forty healthy control groups
(30 female, 10 male). The mean age of the RA
patients was 53.73+10.36 years and mean age
of the control group was 53.23 +13.70 years,
respectively. MMSE score was 23.38+3.12, HA-
DS-D score was 8.93+3.72; HADS-A score was
7.98+3.88 in patients with RA. MMSE score was
25.62+2.95, HADS-D score was 7.92+3.29; HA-
DS-A score was 9.10+3.56 in healthy controls.
The educational level of RA patients and he-
althy controls were summarized in (Table 1).
There were no significant differences between

Table 1: Comparisons of general characteristics between
RA patients and control groups.

Patients Characteristics RA (n=45) Control (n=40) p values*

Age (mean, SD) 55.73£10.36 53.23+13.70 0.341

Gender (n, %)

Female 35 (77.8%) 30 (75%) 0.776

Male 10 (22.2%) 10 (25%)
Educational Status (n, %)
No education or just primary 31 (68.9%)

10 (22.2%)

26(65%) 0.759
studies 11 (27.5%)

- Secondary school 4(8.9%) 3(7.5%)

High school and university

*: There were no significant differences between the groups in terms of mean age, educational status or gender
distribution (p>0.05).
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the groups in terms of mean age, educational
status or gender distribution (p>0.05).

b) Sociodemographic attributes and clinical fea-
tures of RA patients and control groups.

Serum RF value was positive in 55.6% and An-
ti-CCP value was positive in 53.3% of patients
with RA. Twenty-two (48.9%) patients have no
comorbidity. Co-morbidity’s characteristics are
summarized in (Table 2).

Table 2: Disease characteristics and medications data of
RA patients

Patients Characteristics n=45 %*
Serum Rheumatoid Factor (RF)
RF Positive 25 55.6
RF Negative 20 444
Anti-Cyclic Citrullinated Peptide (anti-CCP)
Anti-CCP Positive
Anti-CCP Negative Z’ ig‘;
Comorbidity
- Hypertension
Diabetes 9 20
Hypertension+Diabetes 2 44
Throid Disfunction 5 111
Cardiological disorders 4 8.9
Other z 44
1 22
Treatment of RA
csDMARD (n,%) 2 4.4
Steroid (n,%) 2 4.4
csDMARD+Steroid (n,%) 31 68.9
b DMARD(n,%) 10 22.2

* Percentages refer to the percentage of patients with data available.
csDMARD: conventional synthetic disease-modifying antirheumatic
drug; bDMARD: biologic DMARD.

The mean of disease duration was 10.62+9.49
years in RA patients. Disease activity scores
(DAS-28 and DAS-44) and Total Sharp Score of
these patients are also presented in (Table 3).

Table 3: Disease activity and radiological progression pa-
rameters of RA patients

RA Patients Characteristics (n=52) Meant SD Min-Max
Disease duration (year) 10.62+9.49 0.5-40
Disease activity score of 28 joints 2.89+1.10 1.46-5.85
(DAS-28)

Disease activity score of 44 joints 3.01+1.07 1.46-5.62
(DAS-44)

Van der Heijde modified 53.24+42.88 3.00- 181.00

total Sharp score (MTSs)

¢) Determination of cognitive status.

There are 30 RA patients whose mean score in-
dicates depression and 9 patients whose test
score indicates anxiety. According to MMSE
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score in the reference range 18 patients have
abnormal MMSE scores. There was a statistically
significant difference between groups in ter-
ms of MMSE scores (p=0.003). Test scores and
comparisons are summarized for each group in
(Table 4).

Table 4: The comparisons of cognitive status between
groups

Patients Characteristics RA (n=45) Control (n=40) p values

Depression-related scores

- (HADS-Depressive, n, %) 30 (%66.6) 21 (%52.5) 0.267

- HADS-Normal, n, %) 15 (%33.3) 19 (%47.5)

Anxiety-related scores

- (HADS-Anxiety, n, %) 9(%20) 13(%32.5) 0.287

- HADS-Normal, n, %) 36(%80) 27 (%67.5)

Mini Mental State Examination Scores
(education-adjusted)

- MMSE-Abnormal (n, %) 18(%40)

27(%60)

4 (%10)
36 (%90)

0.003*

- MMSE-Normal (n, %)

*: Correlation is significant at the 0.01 level (two-tailed)

d) Correlation of radiographic progression, disea-
se activity with cognitive mental status in RA pa-
tients

There was a significant correlation between di-
sease activity score-28 and depression-related
scores (HADS-D) in patients diagnosed with RA
(p=0.004, r=0.425). There was also a significant
correlation between disease duration (p=0.011,
-r=0.371), Total Sharp Score (p=0.018, -r=0.350)
and DAS-28(p=0.044, -r=0.296) with Mini Men-
tal State Examination. There were no significant
correlation between serum RF, anti CCP and
cognitive status of the patients (Table-5)

Table 5: The correlations between disease outcomes and
clinical scales

Mini Mental State
Examination
Scores (MMSEs)

Depression-
related Scores
(HADS-D)

Anxiety-related
Scores
(HADS-D)

Patients Characteristics

Disease duration (years)

- pvalues 0.011* 0.741 0.547

- rvalues -0.371 -0.051 0.066
Serum Rheumatoid Factor
p values 0.964 0.097 0.722
- rvalues -0.007 0.251 0.046
Anti-Cyclic Citrullinated Peptide
- pvalues 0.454 0.059 0.631
- rvalues -0.114 0.283 0.062
Disease activity score of 28 joints (DAS-28)
- pvalues 0.044* 0.004** 0.083
- rvalues -0.296 0.425 0.262
Disease activity score of 44 joints (DAS-44)
- pvalues
- rvalues 0438 0.007* 0.657
-0.119 0.397 0.047
Van der Heijde modified Total Sharp Score
- pvalues "
- rvalues 0.018 0.867 0.629
-0.350 -0.026 -0.052

*: Correlation is significant at the 0.05 level (two-tailed).

**: Correlation is significant at the 0.01 level (two-tailed).

DISCUSSION

In present study; statistically significant diffe-

rence was found between RA groups and cont-
rols in terms of MMSE scores. There were no sig-
nificantly differences in terms of anxiety levels
between RA and control groups. Significantly
negative correlation was found between Sharp
score, DAS-28 and MMSE score of the patients.
Disease activity scores were also correlated
with HADS-D score. No relationship was found
between RF levels, anti-CCP levels and cogniti-
ve function tests.

RA is a chronic inflammatory disease that sup-
presses the spontaneous locomotor activity,
leads fatigue, and decreases the quality of life.
It causes inability for daily activities, managing
and planning in patients with RA (18). Althou-
gh peripheral nervous system pathologies are
detected widely in RA, there are many studies
regarding changes in the CNS. Clinical presen-
tation of neuropsychiatric disorders may
vary from cognitive deficites to fatigue (19,
20). Simos et al., which performed with one
hundred RA patients, evaluated anxiety,
depression, effect of disease on daily
activities and pain severity by using battery of
6 neuropsychological tests vyielding 14
cognitive indices and selfreported
neuropsychological tests. They found a
cognitively impaired in twenty percent of
RA patients and they showed a negative
associa-tion between cognitive function and
measures of perceived disease severity (pain
level, impact of disease on daily functionality,
and overall health quality). Appenzeller et al.,
evaluated the frequency of cognitive
impairment in patients with RA and
according their results cognitive impairment
was detected in 30% of patients with RA
and in 7.5% of healthy controls (21). The
results of our study about cognitive impair-
ment is in line with previous studies.
Functional neuroimaging investigations(MRI
and SPECT) used in some studies to
evaluate behavioral ~manifestations and
cognitive performances in patients affected
by RA (21, 22). According to a study
conducted by Bartolini M et al., impairment
was found in visual-spatial tasks in 71% of the
patients with RA and there was a high
correlation between Ritchie and Lee index
(an index for evaluation of cognitive functions)
and disease severity in these patients (22).
According to whole literature cognitive
impairment



are more frequently observed in visual-spatial
and planning functions in RA (22). Although di-
rect comparisons among literature may not be
possible due to different assessment methods
used, these results underline the significance
of cognitive impairment in RA. Also there are
some supporting studies about RA leads cog-
nitive decline by causing premature immuno-
senescence (23). According to Petersen’s study,
although here were no significantly differences
in terms of anxiety levels between RA and cont-
rol groups, patients were reported more dep-
ressed, they had lower MMSE scores and logical
and working memories.

Inflammatory processes are in an even more
prominent condition over the years and aging
present with dementia, depression and such
cognitive impairment (24, 25). Most of diseases
promote inflammatory process and lead to a
disturbance of homeostasis. RA is a one of the
chronic inflammatory disorder and its pathoge-
nesis occurs because of genetic and environ-
mental factors leading to innate and adaptive
immune response and to systemic inflamma-
tion (26, 27). RA causes systemic inflammation
and this inflammatory situation is responsible
for all articular deformities especially bone and
joint erosion, synovitis and other extra-articu-
lar complications such as mood disorders and
poor cognitive performance (2, 24). All mani-
festations are associated with disease duration
and severity and other comorbidities (21, 27).
Radiographic scoring methods are gold stan-
dard to measure and determine deformations
in RA (28). Radiographic progression in RA has
been shown to happen early, and because the
first erosions are more often found in the feet
than in the hands (29). The best of our know-
ledge this is the first study using radiographic
progression for assessing erosion and it is in-
dicating a negatively significant correlation
between cognitive status and erosion scores.

There is some strong evidence about changes
in T-cell homeostasis that was accelerated in
patients with RA. Recent studies showed that
CD4+CD28-T cells express NK-cell surface re-
ceptors, which provide the ability to produce
larger amounts of cytokines. They have been
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implicated the rheumatoid arthritis pathoge-
nesis (30) and they indicated that reduced me-
mory performance was correlated with B cells
and memory CD8+CD45RO+ T cells reduced
(23).

Most of the studies in the literature lead to bra-
in, spinal and peripheral nervous system invol-
vement in patients with RA (10, 31). Clinical ma-
nifestations of neuropsychiatric symptoms can
be various in these patients. Psychiatric symp-
toms was reported very often especially dep-
ressive manifestations occur directly (because
of disease symptoms such as fatigue, pain) or
indirectly (cumulative use of corticosteroids) in
the literature (10). Possible causes for depressi-
on in RA include aging, disease severity, incapa-
city for work (11, 32). The prevalence of depres-
sion in RA may be higher than our knowledge
due to there are accompanied the comorbidity
and disease severity in it (11, 33). In line with
the earlier studies in the literature, there was a
positive correlation between DAS-44 score and
depression.

According to the recently conducted studies,
there is a poor cognitive performance that is
frequently seen in patients diagnosed with RA.
First, RA diseased by itself caused inflammati-
on, fatigue, weight loss, insomnia and lack of
appetite pain and such neuropsychiatric disor-
ders (34). RA causes inflammation and released
mediators, cytokines such as TNFa, IL-1beta
and IL-6 and they have a major role on psychi-
atric disorders like depression and anxiety (35).
Many studies indicate that proinflammatory
cytokine causes affective disorders by impaired
neurotransmitter metabolism, neuroendocri-
ne function and regional brain activity (36, 37).
Secondly; the systemic inflammation affects all
the tissue, especially neural tissue (38). Animal
and human studies suggest that antioxidant
supplementation might be expressed as im-
provements in motor and cognitive behaviors
(39, 40). Third; cytokines, mediators that are re-
leased from inflammatory process can pass the
Blood-Brain Barrier and cause neuropsychiatric
disorders. Forth; blood brain barrier functions
get affected either directly or indirectly becau-
se of the inflammatory conditions and enzymes
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facilitating the migration of inflammatory cells,
cytokines and oxygen radicals (6, 41).

The limitation of our study is initially anti-inf-
lammatory drugs like corticosteroids may cont-
ribute moods disorders such as depression. The
other limitation is that our cross sectional study
indicates that we could not rule out RA patients
born with cognitive dysfunctions.

CONCLUSION

Our results emphasized that parameters
reflecting the acute process like disease
activity and inflammatory markers were
mostly correlated with depressive moods.
However, erosion/destruction is a result of
chronic process. Joint erosion was positively
correlated with poor cognitive performance.
For this reason, the correlation between MMSE
score and joint erosion is an indicator of the
chronic inflammation that seems to be more
important. Because of this chronic process, the
radiographic joint destruction can be a positive
predictor of reflecting the extent of neuronal
damage and cognitive decline in patients
with RA. The findings of our study suggest
that the burden of cognitive impairment in RA
correlates with joint erosion and future studies
should focus on identifying specific etiologic
contributors to determine the link exactly.
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AMAC: Total diz replasmaninda kullanilan steril elastik
hazir turnike ile pndmotik turnikenin ameliyat sonrasi
donemde gelisebilen derin ven trombozu olusumuna et-
kisini incelemek ve sonuclarini bildirmek.

GEREG VE YONTEM: 2005-2012 yillar arasinda total diz
replasmaninda (TDR) uygulanan 754 hasta calismaya
alindi. Hasta sayisi, cinsiyet ve agirliklari géz onlinde
bulundurularak 2 ayr grup olusturuldu. 1. gruptaki 377
vakaya pnomotik turnike, 2. gruba ayni sayida hazir steril
turnike kullanildi. Her iki grup pihtilasmayi etkileyen
biyokimyasal degerler ydoniinden incelendi. Pthtilasmaya
etkileyen ilag kullanimi, faktor eksikligi, gecirilmis derin
ven trombozu veya riskine sahip hastalar calismaya
alinmadi. Tim hastalara ayni cerrahi grup tarafindan
operasyon gerceklestirilmis olup ortalama operasyon
suiresi 60,2+4,12 (45-100) dakika olarak tespit edildi. Tim
hastalar ortalama19,5+2,18 (10-28) saat sonra mobilize
edildi, motor blok bitiminde ayak fleksiyon-ekstansiyon
hareketleri uygulatildi. Hastalar ortalama 5,14+0,92 (3-
9) giin hospitalize edildi. Taburcu sonrasi 1-4. haftalarda
kontrole cagrildi. Bu siire zarfinda hastalar derin ven
trombozu acisindan klinik ve ultrasonografik olarak alt
ekstremite vendz doppler tetkiki uygulandi. Derin ven
trombozu (DVT) pozitif olan hastalara Kardiyovaskiiler
cerrahi tarafindan tedavi baslandi.

BULGULAR: incelenen 754 hasta icinde 165'inde (%21.8)
DVT tespit edildi. Bunlardan 1. grupta 124 (%32.8) 2.
grupta ise 41(%10.8) di. Pulmoner emboli 21 (%2.7)
hastada teshis edilirken 1. grupta 19 (%5) 2. grupta
ise sadece 2 (%0.5) hastada saptandi. lki grup DVT ve
pulmoner emboli gelisimi agisindan anlamh bulundu.
(p<0.05). Her iki grupta incelenen demografik ozellikler
benzerdi.

SONUC: Pnomotik turnike uygulanmasi esnasinda alt
extremitede yaklasik 30-40 cm lik bir segmentte sirkuler
kompresif gliclere bagh spazm olusmaktadir, buna
karsilik hazir steril turnikede bu genislik yaklasik 2 cm
dir. Etki altinda kalan segment uzunlugu arttikca damar
intimasinda olasi hasarlanma nedeniyle ven6z tromboz
riskinin artabildigi gortilmektedir. Hazir steril turnikelerin
DVT acisindan daha az riskli oldugu gortilmektedir.

ANAHTAR KELIMELER: Steril turnike, total diz artroplasti-
si, derin ven trombozu
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ABSTRACT

OBJECTIVE: We aimed to compare the incidence of deep
vein thrombosis (DVT) after total knee arthroplasty with
the use of sterile elastic tourniquet and the pneumatic
tourniquet.

MATERIAL AND METHODS: From 2005 to 2012, 754
patients undergoing Total knee prosthesis (TKP) were
included in this study. Two groups have been formed
considering patient number, sex and weight. At the
first group, 377 patients have been operated using
pneumatic tourniquet. Sterile tourniquet was also used
in 377 patients at the second group. Both groups were
evaluated for biochemical tests which related to clotting.

Patients showing preoperative DVT or receiving
anticoagulants were excluded. Patients with known
factor deficiency were also excluded from this study.
All patients were operated by same surgeon group and
mean operation time was 60 (45-100) minutes. All of the
patients were mobilised after 19 (10-28) hours. Ankle
flexion and extension exercises was performed after
following motor block. Mean hospitalization time was 5
(3-9) days. Patients were controlled in the first and fourth
weeks after discharge from the hospital. During this
time, patients have been evaluated with clinical findings
and lower extremity doppler ultrasonography for DVT.
Patients who had developed DVT, have been treated by
cardiovascular surgery department.

RESULTS: 165 (21.8%) of the 754 patient had DVT. 124
(32.8%) of these patients was in the first group and 41
(10.8%) was in the second group. 21 (2.7%) patients had
pulmonary embolism, 19 (5%) patients were in the first
group and 2 (0.5%) of these were in the second group. We
observed a significant difference between the groups,
with a frequency of DVT and pulmonary embolism.
(p<0.05). Demographic characteristics were similar in
both groups.

CONCLUSIONS: When pneumatic tourniquet was used,
spasmshad been developedin 30-40 centimeter segment
at lower extremity because of circular compressive
forces. On the other hand, this segment was only two
centimeters when sterile tourniquet was preferred.
When affected segment was larger, increasing venous
thrombosis risk were shown because of venous intima
damage. We thought that the use of a sterile tourniquet
decreased the incidence of DVT.

KEYWORDS: Sterile tourniquet, Total knee arthroplasty,
Deep venous thrombosis
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GiRiS

Turnike, ekstremite ameliyatlarinda kanama
kontroli amach, 1878 de Dr. Esmark ile kulla-
nima girmis ve o giinden gunumiuze cesitlen-
dirilmis ve gelistirilmistir. Total diz replasma-
ninda (TDR) siklikla turnike kullanilarak yapilan
bir ameliyattir. Hatta yakin tarihli bir arastirma,
Amerikan kalca ve diz cerrahlan birligi Gyeleri-
nin % 95" inin TDR icin bir turnike kullandigini
bildirmistir (1). Ginimuizde TDR ameliyatlarin-
da yaygin olarak kullanilan iki ¢esit turnike 6n
plana ¢ikmaktadir. Bunlardan ilki Dr. Cushing
tarafindan 1908 yilinda gelistirilen pnomotik
turnikeyken (PT) ikincisi, ge¢cmisi 10 yil 6ncesine
dayanan silikon halka turnike (SRT) (hemaclear

veya s-mart, ohkmedical devices, haifa, israil)
dir.

SRT nin klinik kullanima girmesinin ardindan
bircok yazar bu iki turnikeyi bircok paramet-
reyi baz alarak ameliyat esnasinda ve ameliyat
sonrasinda karsilastirmis ve sonuclarini ya-
yinlamistir. Klinigimizde son zamanlarda SRT
kullanimina gecilmis olup PT yerine SRT tercih
etmemizde arteryel akim okluzyonu saglama-
si, opere ekstremitede insizyon alani disindaki
sahada steril duvar olusturmasi ve opere eks-
tremitedeki kanin uzaklastirimasini (eksangu-
nasyon) saglamasi etken olmustur (2). Yapilan
calismalarda DVT olusumu agisindan ¢alismaya
rastlanmamaktadir. DVT ve iliskili patoloji olan
pulmoner emboli TDR sonrasi mortalitesi ve
morbiditesi yuksek riskli komplikasyonlardir.
Bu amagla TDR de uygulanan SRT ile PT
arasinda DVT yoninden iliski olup olmadigini
arastira-rak, DVT ve pumoner emboliyi azaltan
yontemi bulmayr amacladik.

GEREC VE YONTEM:

Etik Kurul Onayi: Calismamiz Karabiik Universi-
tesi girisimsel olmayan klinik arastirmalar etik
kurul onayi almis olup s6zlu bilgilendirme son-
rasi yazilionam alinan hastalarla yapilmistir.

Prospektif kohort olarak yapilan arastirmamiz
calismaya dahil edilen hastalarin operasyon
glini ve U¢ ay sonrasina kadar olan surede,
haftalik poliklinik takipleriyle elde edilen
verilerin toplanmasiyla olusmustur. Hastalarin
calismaya alinma kriteri, klinigimizde TDP

ameliyati gecirmeleriydi. Bu hastalar icinde DVT
riski tasityan (3), daha 6nce serebrovaskuler olay
geciren, vaskiler ve kan hastaliklarina sahip ve
pihtilasma procesine etki eden ila¢ kullanim
Oykusu olan, sigara kullanan hastalar calismaya
alinmadi. Bu kritereler dogrultusunda 2005-
2012 yillari arasinda TDP uygulanan 754 hasta
calismaya dahil edildi.

Hastalara ameliyat 6ncesi tam kan sayimi,
kan  biyokimyasi,  pihtilasma  profilleri,
elektrokardiyografi, diz ve gogis radyografisi
tetkikleri yapildi. Tum hastalara vicut kitle
indeksine bakildi. Hastalar ameliyat masasina
supin pozisyonda yatirildi. Ameliyat ©ncesi
sistolik basinglari olclldi ve pndomatik turnike
icin uygulanacak ekstremite en az 3 dakika
yukseltildikten sonrasistolik basincin 100 mmhg
ustd uygulandi (4,5). Ameliyat sonrasinda
hastalara hemovac dren vyerlestirildi, jones
bandaji yapildi. Postoperatif 10. gline kadar 60
mg enoksaparin sodyum subkutan uygulandi,
vicut kitle endeksi fazla olan hastalarda doz
artinmi yapildi. Tum hastalar ortalama 19,5
(10-28) saat sonra mobilize edildi, motor blok
bitiminde ayak fleksion-ekstansiyon hareketleri
uygulatildi,  fizyoterapist esliginde post-
operatif bir giin quadriceps egzersizleri yapild.
Hemovak drenler, postoperatif 1. glnlinde
cikarildi. Profilaktik antibiyoterapi 1 gr sefazolin
ile saglandi. Postoperatif antibiyotik olarak
8 saat ara ile 1 gr sefazolin (ic giin boyunca
uygulandi. Oral guinlik 3000 cc sivi tiiketene
kadar intravenoz hidrasyon uygulandi. Hastalar
ortalama 5,14+0,92 (3-9) glin hospitalize edildi.
Gahismaya alinan hastalar haftalik poliklinik
kontroliine c¢agirildi. Bu kontrollerde hastalar
DVT acisindan degerlendirildi ve 15-20.
Gulnlerde ven6z dopler usg ile degerlendirildi.
Agrili sislik, homans isareti pozitifligi, ciltte renk
degisikligi, dizde eflizyonu mdispet olanlar
5 glin ara ile daha sik takibe alindi ve faktor
eksikligi yonunden kan degerlerine bakildi.
DVT pozitif olan hastalara kalp damar cerrahi
tarafindan tedavi baslandi. Riskli hastalar 3
ay boyunca haftalik poliklinik kontroliine
cagirildi. Her kontrolde DVT riski klinik agcidan
degerlendirildi. Pulmoner emboli disiinilen
hastalara ise multi-rowdedektor pulmoner
anjiografi BT yapild.



BULGULAR

Tum hastalarin operasyonunu ayni cerrahi grup
gerceklestirdi ve ortalama operasyon suresi
60,2 (100-45) dakika olarak tespit edildi. Her iki
gruptaki olgularin %4‘lUne genel anestezi %75’
ine kombine spinal-epidural ve %21’ ine spinal
anestezi uygulandi 1. gruptaki vakalarin %35’i
bilateral TDR ameliyati olup , pndmotik turnike
uygulandi, 2. grubun %32’'si bilateral TDR ame-
liyati olup hazir steril turnike kullanildi.

(Gruplar Sodyum Potasyum Kalsiyum Bun Kreatinin ALT AST Viicut

136- 3,5-5,5 8.4-10.2 79 - 21081 -0-45U/L 0-35U/L Kitle

146 mmol/L mg/dL mg/dL 1,44

indeksi
mg/dL

1 140,3+2,3  4,34+0,3 8,61+0,31 16,43+2,2 9,22+1,15 38,16+5,71 31,73+7,16 29,67+4,8

11 139,4+2,8  4,29:0,2 8,82+0,36 15,24+1,8 9,39+1,67 41,32+3,43 32,1246,21 28,52+5,3

IPdegeri p>0,921 p>0,938 p>0,856 P>0,904 P>0,895 P>0,683 P>0,909 p>091

Hemogram degerleri her iki grup arasinda fark bulunmadi

Gruplar Wbc Hemogram Trombosit Inr Ptz Ptt Crp Sedimantasyon

X1000 X100.000 08-1,1 10-14  30-40 0-7 0-20

saniye  saniye

I 7,45£¢1,2 10,13+1,4 112,34#15,7 9,1#0,8 11,6+1,1 36,5¢3,9 6,1+1,1 22,1+7,34

1 7,29£2,1 9,92+2,1 118,54+13,2 8,9+0,7 12,1+1,2 34,7+4,1 57£1,7 24,689

Pdegeri P>0,813 p>0,714  p>0891  p>0,838 p>0,876 p>0,731 p>0,789 p>0,677

Riskli hastalardan 1. grupta 4, 2. Grupta ise 5
hastada metilen tetrahidrofolat rediiktaz genin-
de homozigot mutasyon tespit edildi, iki grup
arasinda anlamli fark yoktu (p<0,005)

TDR de pnomatik turnike kullanimi ve SRT kul-
lanimina gore hastalar iki gruba ayrildi. Hasta
sayisl, cinsiyet ve adirliklari g6z énlinde bu-
lundurularak 2 ayri grup olusturuldu.1. gruba
pndématik turnike ile yapilan TDR hastalan da-
hil edilirken 2. gruba SRT ile ameliyat edilen
TDR hastalar alindi. Ortalama yas her iki grupta
61(47-86) idi. Her iki grupta 188 erkek hasta ve
189 bayan hasta bulunmaktaydi (Tablo 1).

Tablo 1: Pnématik turnike uygulanan grup (1.grup) ile
SRT uygulanan grubun (2.grup) 6zellikleri

GRUP ERKEK  BAYAN YAS BOY KILO (kg) BMI BACAK
(ORT)
1.GRUP 188 189 61:108  166+10.73  83:1527  29+4.53 56+13.57
2.GRUP 188 189 63+143 17241326 86+13.6  31£3.52 58+11.47
Total 376 378 61 170 84.67 29.57 57.61
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Arastirmaya katilan 754 hasta icinde 165
(%21.8) hastada DVT tespit edildi. 1. gruptaki
124 (%32.8) hastada DVT teshis edildi, 2. grup-
ta ise bu say1 41 (%10.8) hastaya geriledi. Yine
arastirmaya katilan 21 (%2.7) hastada pulmoner
emboli teshis edilirken 1. grupta 19 (% 5) hasta-
da pulmoner emboliye rastlandi. 2. gruptakiler
de ise sadece 2 (%0.5) hastada pulmoner em-
boli saptandi. 2 grup DVT ve pulmoner emboli
gelisimi acisindan degerlendirildiginde gruplar
arasindaki farklar anlamh bulundu. (p<0.05)
(Tablo 2). Elektrokardiografiye gore 2 grup ara-
sinda patolojik bulgulara ve normal sinirlara
gore benzer bulgular vardi. (p>0,692) Diz gra-
filerinde patolojik bulgu goériilen 17 hasta calis-
madan sonuclar etkileyebilme olasiligina karsi
cikarilmistir. Anterior posterior ¢ekilen akciger
radyografisine gore 2 hastada akciger karsino-
mu ve 5 hastada KOAH 6n tanisi ile calismadan
cikarild.

Tablo 2: Pnématik turnike uygulanan grup (Grup 1) ile
SRT uygulanan grupta (Grup 2) DVT ve pulmoner emboli
gorulme oranlari

Grup 1 Grup 2 p degeri
DVT 124 (%32.8) 41 (%10.8) <0.05
Pulmoner emboli 19 (%5) 2(%0.5) <0.05

TDRsonrasindaDVTinsidansibatitoplumlarinda
%72 (%50-%72) iken postoperatif pulmoner
emboli orani %1.3 olarak bildirilmistir (6-7).
Hong Kongda 15 yillik bir dénem boyunca
geriye donuk postmortem bir calismada,
Asya popllasyonlarinda bildirilen serilerde
DVT gorulme sikhigi %2.6° dan 9%76.5%,
pulmoner emboli insidansi %0.58" den % 2.08’
e yukselmistir (8-9). Arastirmamizda ise DVT
gorilme orant %21.8, pulmoner emboli
gorilme orani ise %0.5 dir. Bu oranlar bati
toplumlanyla kiyaslandiginda daha duisuk
gozikmekle birlikte teshis icin kullanilan
yontemler bu oranlarda etkili olmaktadir.

Travma,immobilizasyon ve cerrahioperasyonlar
DVT icin predispozan faktorler olmakla birlikte
olusan trombisiin embolizasyonunda mekanik
stresler rol oynamaktadir. TDR de bu streslerden
biri de turnike kullanimidir (11). Parmet ve
ark. hastalarda turnike kullaniminin, turnike
kullanilmayan TDR ye kiyasla emboli riskini 5.33
kat arttirdigini rapor etmislerdir (12).
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Turnikenin basin¢ uygulamasi ve basincinin
sona ermesinden hemen sonra meydana gelen
pulmoner emboli ataklari, basing artmasi
sirasinda olusan pulmoner embolide, turnike
sisirildiginde  ekstremitede turnike bdlme
basincinin artmasiyla aciklanir ve bu trombozu
¢ikarmak icin yeterli olabilir. Turnike basing
uygulamasi sonlandiktan sonra pulmoner
emboli olustugunda genel varsayim, bir venoz
staz doneminin lokal tromboz ile ve bunu
takiben embolizasyon ile sonug¢lanmasidir
(13). Bu mekanizmalara ek olarak turnike;
vendz staza, direkt travma yoluyla endotel
hasarina ve kalsifiye kan damarlarinin olasi
hasarlarina neden olmaktadir. Zahavi ve ark.
turnike kullanimindan kaynaklanan iskeminin,
plazma beta-tromboglobilin ve plazma
tromboksan-b2  duzeylerini artirdigini  ve
boylece TDR uygulanan hastalarda tromboz
riskinin arttirdigini bildirmistir (14). Katsumata
ve ark. TDR  sirasinda turnike kullanimina
bagh, noétrofil elastazin notrofillerden lokal
olarak salinmasini ve buna reaktif oksijen
trevleri eslik etmesi neticesinde DVT gelisimi,
pulmoner emboli ve doku hasari olustugunu
belirtmislerdir (15). Bu nedenlerden dolayi
ameliyatta tercih edilen turnike cesidi DVT ve
pulmoner emboli gelisiminde 6nemli bir yer
tutmaktadir.

SRT yeni bir Grin olup kullanimi pndématik
turnikeye gore daha kolay, daha hizli ve arteryel
okluzyon etkisi daha basarihdir. Steril halka
proksimale yuvarlanarak uygulandigi igin
basarili bir exangunasyon saglar. Onemli baska
bir avantaji da SRT nin pndmatik turnikeye
gore daha ince bir alana etki etmesidir (11).
Bu nedenle daha az endotel hasari ve daha az
notrofil elastaz salinimini saglayarak DVT riskini
ve pulmoner emboli riskini azaltacaktir.

Calismamizda gruplar DVT ve pulmoner emboli
gelisimi acisindan degerlendirildiginde aradaki
farklar anlamli bulundu. (p<0.05) Brin Y.S ve
arkadaslari 145 hastada pnomatik turnike
kullanarak TDR yapmis ve 1 olguda DVT
tespit etmis, 166 hastada ise SRT kullanarak
TDR ameliyati yapmis olup 2 olguda DVT
tespit etmislerdir (16). Bu sonuclar bizim
arastirmamiza zit gibi goziikse de bu calismada

DVT tanisi icin yapilan tetkik ve hastalarin DVT
acisindan takip edilip edilmedigi ile ilgili bir
veri bulunmadigindan istatiksel olarak anlaml
olmadigini duistintyoruz. Calismamizda DVT
teshisinde sensivitesi %94, spesifitesi %98 olan
renkli dopler ultrasonografi (RDUS) yi kullandik.
Tekrarinin kolay olmasi, iyonizan radyasyon
kullanilmamasi, noninvaziv ve ucuz bir ydntem
olmasi nedeniyle bu yontemi tercih ettik.
Glnimuzde DVT teshisi icin en yaygin tetkik
olarak RDUS kullanilsa da, tanida altin standart
olarak venografi kabul edilmektedir. Biz invaziv
ve agrih olmasi, uygulamanin zor olmasi,
iyonizan radyasyon kullanilmasi, tekrarinin
kolay olmamasi nedeniyle venografiyi tercih
etmedik.

Pnomotik turnike uygulanmasi esnasinda alt
extremitede yaklasik 30-40 cm lik bir segmentte
sirkiiler kompresif gliclere bagli spazm
olusmaktadir, buna karsilik hazir steril turnikede
bu genislik yaklasik 2 cm dir. Etki altinda kalan
segment uzunlugu arttikca damar intimasinda
olasi hasarlanma nedeniyle ven6z tromboz
riski arttigindan, hazir steril turnikelerin DVT
acgisindan daha az risk tasidigi kanatindeyiz.
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oz

AMAC: Kadmiyuma (Cd) ¢evresel maruziyet hiperglisemi
ve azalmis serum insilini ile iliskilidir. Bu calisma, Cd'ye
maruz kalmis diyabetik ratlarda Lipoik Asit (LA) ve
insulinin glikolitik enzimler, karaciger marker enzimleri

ve lipidler (zerindeki etkilerini degerlendirmek icin
tasarlanmistir.

GEREC VE YONTEM: Erkek Wistar sicanlari 7 gruba
ayrildi (n = 8). Gruplar kontrol, diyabetik kontrol, diyabet
+ CdClI2, diyabet + insilin, diyabet + CdCI2 + insiilin,
diyabet + CdCI2 + LA ve diyabet + CdCI2 + insulin + LA
gruplarindan olustu.Tip 1 diyabet, 6 grubaintraperitoneal
(i.p.) streptozotosin (STZ) (65 mg / kg) enjeksiyonu ile
indiklendi. Insilin (4 1U/kg/giin), insiilin ile tedavi edilen
gruplara subkutan (s.c.) verildi. CdCI2 (1,2 mg/kg/giin),
CdCl2 ile tedavi edilen gruplara s.c. verildi. LA (100 mg/
kg/gun), LA ile tedavi edilen gruplara i.p. verildi. CdCI2 ve
insulin tedavisi, intraperitoneal STZ enjeksiyonundan 2
glin sonra baslatildi ve 3 hafta stirdiirildi. Serum glukoz,
AST, ALT, ALP, BUN, LDL, HDL ve TG diizeyleri, tam kan
HbA1c diizeyi ve karaciger heksokinaz (HK), piruvat kinaz
(PK) ve Na+/K+ ATPaz aktivitesi degerlendirildi.

BULGULAR: Diyabetik grupta serum glukoz, HbA1c, TG,
LDL, AST, ALT, ALP ve BUN dizeyleri kontrol grubuna
gore daha yuksek bulundu, ancak HDL daha dusukti.
Diyabetik kontrol grubu karaciger dokusunda Na-+/K+
ATPaz, HK ve PK aktivitesi azaldi. Diabetik + CdCI2 ve
Diabetik+Insulin+CdCl2 gruplarinda karacigerde PK, HK
ve Na+/K+ ATPaz aktivitesi artti. Insilin ve LA ile tedavi
edilen gruplarda HK, PK ve Na+/K+ ATPaz aktivitelerinde
diyabetik kontrol grubu ile karsilastinldiginda artis
saptandi.

SONUC: Bu sonuglar insilin ve LA uygulamasinin Cd ve
STZ'nin neden oldugu karaciger hasarina karsi etkili bir
terapotik miidahale olabilecegini distindiirmektedir.

ANAHTAR KELIMELER: Lipoik asit, Kadmiyum, Heksoki-
naz, Piruvat kinaz, Na*/K* ATPaz
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ABSTRACT

OBJECTIVE: Environmental exposure to the cadmium
(Cd), is associated with hyperglycemia and reduced
serum insulin. This investigation was planned to
assess the effects of Lipoic Acid (LA) and insulin on
glycolytic enzymes, liver marker enzymes and lipids in
Cd exposed diabetic rats.

MATERIAL AND METHODS: Male Wistar rats were
separated into 7 groups (n=8 in each group). Groups were
designed as control, diabetic control, diabetic + CdCI2,
diabetic + insulin, diabetic + CdCI2 + insulin, diabetic +
CdCI2 + LA, anddiabetic + CdClI2 + insulin + LA groups.
Type 1 diabetes was established by intraperitoneal
(i.p.) injection of streptozotocin (STZ) (65 mg/kg) into 6
groups. Insulin (4 1U/kg/day) was given subcutaneously
(s.c.) toinsulin treated groups. CdCI2 (1,2 mg/kg/day) was
given s.c. to CdCI2 treated groups. LA (100 mg/kg/day)
was given i.p. to LA treated groups. CdCl2, LA, and insulin
treatment were started 2 days after intraperitoneal STZ
injection and continued for 3 weeks. Serum glucose, AST,
ALT, BUN, LDL, HDL, and TG levels and liver hexokinase
(HK), pyruvate kinase (PK), whole blood HbA1c level, and
Na-+/K+ATPase activity were evaluated.

RESULTS: In diabetic group, serum glucose, HbA1c, TG,
LDL, AST, ALT, ALP, and BUN levels were higher than cont-
rol, but HDL was lower. In liver tissue, activities of Na+/
K+ATPase, HK and PK activities were decreased in dia-
betic control group. PK, HK and Na+/K+ATPase activities
were increased in liver in diabetic+CdCl2 and Diabeti-
c+Insulin+CdCI2 groups. An increase was determined in
activities of HK, PK, and Na+/K+ATPase in insulin and LA
treated groups compared with diabetic control group.

CONCLUSIONS: These results suggest that application
of insulin and LA could be an effective therapeutic
intervention against liver injury caused by Cd and STZ.

KEYWORDS: Lipoic acid, Cadmium, Hexokinase, Pyruvate
kinase, Na*/K*ATPase
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INTRODUCTION

Diabetes mellitus (DM) is one of the toughest
health problems of the 21st century and
influences 347 million people in the world.
It is expected that this number will increase
gradually and diabetes will be the 7th top
reason of death worldwide in 2030.

DM is a multifaceted metabolic illness,
characterized by hyperglycemia and impaired
carbohydrate, protein and lipid metabolism
resulting from failure in insulin action, insulin
secretion or both (1). This change in the
metabolism of energy molecules is due to
alterations in the activities of enzymes or
proteins included in glucose metabolism or
in the transport of target tissues, for example
muscle, liver,and adipose. Therefore, these main
enzymes and proteins are significant control
points in glucose homeostasis (2). The most
prominent feature of diabetes is associated
with abnormal glucose metabolism because
of insulin deficiency. It has been revealed that
the activities of the enzymes in the glycolytic
and pentose phosphate pathways are reduced,
while the activities of the glycogenolytic and
gluconeogenic pathways are increased. For
the protection of normoglycemia, coordinated
regulation and integration of various metabolic
pathways containing gluconeogenesis and
glycolysis are required (3).

Cadmium (Cd) is a toxic transition metal
considered by the Agency for Toxic Substances
and Disease Registry as one of the most
dangerous environmental pollutants. In the
non-occupational community, the main
sources of Cd intoxication are drinking water,
contaminated food items and smoking
tobacco. Cd is regarded greatly toxic and is
increasingly bioaccumulated in organism
with a biological half-life in people, which is
estimated in decades (4). Chronic exposure
to Cd results in metal accumulation in tissues
and organs, especially in the liver and kidney
and causes many histological and metabolic
changes, altered gene expression, membrane
damage, and apoptosis (5). Cd toxicity is
furthermore connected to chancing of redox
state and antioxidant system of cells, lipid

peroxidation, altered expression of various
proteins, and modification in protein structure
(6). Epidemiologic studies indicate a positive
association between high blood glucose levels
and occuring of diabetes when exposed to
environmental Cd. When exposed to cadmium,
damage to the pancreas, liver, adrenal gland,
and adipose tissue occurs. As a result of
this, altered glucose uptake and/or glucose
metabolism results in an increase in blood
glucose. In studies, it has been shown that Cd
increased hyperglycemia and nephrotoxicity
in experimentally induced diabetic animals. It
has also been shown in these studies that Cd
decreases insulin levels and has direct cytotoxic
efficacy on the pancreas (5, 7).

Type 1 diabetic patients are dependent
on exogenous insulin (8). Treatment with
insulin provides effective glycemic control
but causes such as short shelf life, constant
cooling requirement, ineffectiveness on oral
administration and lethal hypoglycaemia in
case of overdose limit the use of insulin (9).
In recent times, an increasing concern has
led to the return of traditional and alternative
medicines that take the place of synthetic in
the treatment of diabetes. The results obtained
in the previous report clearly demonstrate that
in addition to traditional antidiabetic therapy,
antioxidant therapy would be beneficial (10).
In this context, a series of bioactive molecules
contained within vegetables, fruits, food
components, and other natural resources
are being continually investigated for their
direct or indirect utility in inhibiting and/or
administration of diabetes (3).

Lipoic acid (LA), or 1,2-dithiolane-3- pentanoic
acid, is a naturally consisting dithiol substance,
essential for the functions as a cofactor for some
mitochondrial enzymes, cause the manufacture
of ATP.Itis known that LA has strong antioxidant
potency and is influential in both oxidative
stress inhibition and management in a number
of models or clinical conditions, including
diabetes (11). LA is a powerful compound
with amphipathic properties, is capable of
extinguishing free radical, chelating metal and
regenerating other antioxidants (6).



As previous investigation, exposure to Cd is
increasing depending on the development
of industry and urbanization. On the other
hand, there is connection with Cd exposure
and diabetes as previous reports (4). Some
research has demonstrated that the application
of exogenous antioxidants can be supportive
therapy to treat diabetes in mammals (11). In
light of the above insight, the object of our study
was to explore the potential influence of insulin
and LA which is an antioxidant that has been
clinically tested as a treatment for diabetes,
against the Cd exposure in type | diabetic rats.

MATERIALS AND METHODS
Animals

Male Wistar rats (3-4 months old; 250-300 g)
were preserved under controlled conditions of
temperature and humidity, with free access to
water and food. The rats were obtained from
Eskisehir Osmangazi University Experimental
Research Center. They were maintained on a
reversed 12:12 h light:dark cycle with tempera-
ture at 21+1°C.

Ethical approval: This intervention was appro-
ved by the Animal Care and Use Committee (Et-
hic number: 932009), Faculty of Medicine, Eski-
sehir Osmangazi University.

Induction of diabetes and experimental
design

Fifty six rats were seperated into 7 main groups
of 8 rats each (Table 1). Diabetes was induced
in 6 group rats (n = 48) by i.p. injection of 65
mg/kg STZ (Sigma-Aldrich, St Louis, MO) in
pH 4.5 sodium citrate buffer. Eight rats were
injected with buffer, which used as a healthy
control. Two days after treatment with STZ,
blood glucose levels of overnight fasting rats
were monitored in samples obtained from
the tail vein of rats using accutrend strips. Rat
whose blood glucose levels exceeded 12 mM
were considered diabetic (12). Insulin (4 IU/day)
was given s.c. to the rats for 3 weeks after 2 days
the injection of STZ. The rats were administered
with CdCI2 (1,2 mg/kg/day, s.c.) and LA (100
mg/kg/day, i.p.) for five times a week during 3
consecutive weeks after 2 days the injection of
STZ (Table 1).
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Table 1: Experimental groups, administered substances
with the amounts and applications

Experimental Groups Applications

(n=8)

Control Group sodium citrate buffer (i.p.)+ Physiological Saline (s.c.)

Diabetic Control STZ (65 mg/kg, i.p.) + Physiological Saline (s.c.)

Diabetic+Insulin STZ (65 mg/kg, i.p) + Insulin (4 1U/day, s.c.)

Diabetic +CdClz STZ (65 mg/kg, i.p.) + CACI2 (1,2 mg/kg/day, s.c.)

iabetic +Insulin+CdClz STZ (65 mg/kg s.c) + Insulin (4 1U/day, s.c.) + CdCI2
)

(1,2 mg/kg/day, s.c.

iabetic +CdClz+Lipoic Acid STZ (65 mg/kg, ip.) + CdCI2 (1,2 mg/kg/day, s.c) +

Lipoic Acid (100 mg/kg/day, i.p.)

iabetic +CdClz+Insulin+Lipoic Acid
STZ (65 mg/kg, ip) + CdCI2 (1,2 mg/kg/day, s.c) +
Insulin (4 [U/day, s.c) + Lipoic Acid (100 mg/kg/day,
ip)

Sample preparations

At the end of the experimental period, rats were
killed by cervical dislocation following ketamine
and xylazine anesthesia. Blood was collected
by cardiac puncture, before the cervical
dislocation. Blood samples were seperated into
two different tubes, one tube for biochemical
analysis in serum and the other tube which
is containing EDTA for the measurment of
HbA1c. Serum was collected after 35009
centrifugation at 4°C for 10 min to determine
glucose, alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and alkaline
phosphatase (ALP), blood Urea Nitrogen (BUN),
low density lipoprotein (LDL), high density
lipoprotein (HDL), and triglyceride (TG) levels.
The other whole blood samples were used
for HbA1c analysis. Liver tissue samples were
cleaned using an ice-cold solution of isotonic
NaCl at ice cold for the removal of bloody spots,
and then they were dried with blotting paper.
Liver tissue were seperated into three parts for
determine the enzyme activities and kept at
—80 °C until analysis.

Determination of Biochemical Parameters

Serum glucose, AST, ALT, ALP, BUN, LDL, HDL,
and TG levels were measured with a Roche
Diagnostic Modular Analyser using Cobas
Roche/Hitachi kit and and expressed as mg/dL,
U/L, U/L, U/L, mg/dL, mg/dL, mg/dL, and mg/
dL, respectively. HbA1c level was measured
via Cobas Roche/Hitachi kit via Hithachi 911
Modular Analyzer and specified as %.
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Determination of Hexokinase Activity

To determine the hexokinase (HK) activity, liver
tissues were homogenized in 3 mM sodium
phosphate buffer (containing 5 mM EDTA
and 5 mM [3- mercaptoethanol, pH 7.0) and
centrifuged at 30000 g for 30 min (13). HK
activity was measured spectrophotometrically
by the method described by Beutler (14).
Protein content was determined using the
Biuret method (15). Results were expressed as
units per milligram protein.

Determination of Pyruvate Kinase Activity

To determine the PK activity, liver tissues
were homogenized in 50 mM Tris HCI buffer
(containing 0,1 mM EDTA, pH 7.6) and
centrifuged at 8000 g for 30 min (16). PK activity
was assayed by the method described by
Beutler (14). Protein content was determined
using the Biuret method (15). Results were
specified as units per milligram protein.

Determination of Na+/K+ATPase Activity

To determine Na+/K+ATPase activity, liver
tissues were homogenized in 10 mM Tris HCI
buffer (containing 1 mM EDTA and 0,25 M
sucrose, pH 7.6) and centrifuged at 20000 g
for 20 min (17). The activities of Na+/K+ATPase
was assayed by the method described by
Matteucci (12, 18). Protein content in the tissue
homogenate was determined using the Biuret
method (15). Results were specified as units per
milligram protein.

Statistical analysis

Statistical Package for Social Sciences version
15.0 software was used for statistical analysis.
Statistical differences between control and
experimental groups were determined by one-
way analysis of variance followed by Tukey post
hoc comparison test. Data are presented as
mean + SD. A p values less than 0.05 were found
as statistically significant.

RESULTS

Serum glucose, HbA1¢, and BUN levels
The glucose, HbA1c, and BUN levels were

significantly elevated in the diabetic control in
comparison with the control group (p<0.001,

p<0.001,p<0.001).Glucose level was significantly
increased in the serum of diabetic control
compared with the other groups (p<0.001).
Glucose level was decreased diabetic+CdCI2+LA
diabetic+CdCI2+insulin+LA

when compared to the diabetic+insulin
group (p<0.001, p<0.05). The HbAIlc

levels were significantly increased in the

diabetic control group in comparison
with the diabetic+insulin, diabetic+CdCl2,
diabetic+insulin+CdCl2, diabetic+CdCI2+LA,
anddiabetic+CdCl2+insulin+LAgroups(p<0.05,
p<0.05, p<0.001, p<0.001, p<0.001). The HbA1c
level was decreased diabetic+CdCI2+LA group
when compared to the diabetic+insulin group
(p<0.01). BUN levels in diabetic+CdCI2+LA
and diabetic+CdCl2+insulin+LA groups were
significantly lower than diabetic group (p<0.01,
p<0.001,) (Table 2).

Table 2: Serum glucose, HbA1¢, creatinine, and BUN le-
vels (mean = SD)

and groups

HbA1c(%)
3,76£0,28
6,55£0,21°"
6,08£0,29"+
6,11£0,23"+

Glucose(mg/dL)
147£11,6
532£32,4™
388£18,2"+++

BUN(mg/dL)
202,26
36,38+3,54™
33,38+4,50™
38,75+1,23*
32+4,69™
29+4,10™++
26,1342,47"+++**aa

Control

Diabetic control
Diabetic+Insulin

Diabetic +CdClz

Diabetic +Insulin+CdClz
Diabetic +CdClz+LA
Diabetic +Insulin+CdClz+LA

456%28,9"+++
416250,9"+++
123+£15,2+++aaa
333437,8"++a

5,520,31"+++aa
5,70£0,20"++

* p<0.05; ** p<0.001; (compared to control)
+P<0.05; ++P<0.01; +++P<0.001 (compared to diabetic control)
aP<0.05; aaP<0.01; 22aP<0.001 (compared to Diabetic+Insulin)

***p<0.05; (compared to Diabetic+Insulin+CdClz)

Serum AST, ALT, and ALP levels

We determined increased AST (p<0.001),
ALT (p<0.001), and ALP (p<0.001) levels in
all experimental groups when compared
to control group. We found increased AST
(p<0.001) and ALT (p<0.001) levels in the
diabetic+CdCI2 group when compared to the
other experimental groups. CdCI2 treatment
significantly increased the AST levels in
diabetic+CdCI2+LA groups when compared to
diabetic control group (p<0.001). AST level was
lower in diabetic+insulin than diabetic control,



diabetic+insulin+CdCl2, diabetic+CdCI2+LA,
anddiabetic+CdCl2+insulin+LAgroups(p<0.01,
p<0.001, p<0.001). We determined increased
ALT levels (p<0.001) in the diabetic control
group when compared to the diabetic+insulin,
diabetic+insulin+CdCl2, diabetic+CdCI2+LA,
and diabetic+CdCI2+insulin+LA groups
(p<0.001, p<0.001, p<0.001, p<0.001). The ALT
level was decreased in both diabetic+insulin
and  diabetic+insulin+CdCl2  groups as
compared with the diabetic+CdCI2+LA and
diabetic+CdCI2+insulin+LA groups (p<0.001,
p<0.001). We found increased ALP levels
(p<0.001) in the diabetic control group when
compared to the other experimental groups.
The ALP level was also higher in diabetic+CdClI2
group than in diabetic+insulin+CdCl2 and
diabetic+CdCI2+insulin+LA groups (p<0.001,
p<0.001) (Table 3).

Table 3: Serum AST, ALT, and ALP levels (mean + SD)

AST(U/L)
142+4,4
231#5,6"
21623,2'+4*

ALT(U/L)
516,9
158+13,5°
116+3,9"++%*

ALP(U/L)
278+29,9
2126+43,4"

Control

Diabetic control
Diabetic+Insulin
Diabetic+CdCl:
Diabetic+Insulin+CdCl:
Diabetic+CdCl2+LA
Diabetic+Insulin+CdClz+LA

1922£72,6"+
1688+63,4"+
FH e 127144583
*1626x72,7"+
1308+81,8"++**

*p<0.001 (compared to control)

+P<0.01; +*P<0.001(compared to diabetic control)
*#p<0.001 (compared to Diabetic+CdCl2)
***p<0.001 (compared to Diabetic+Insulin)

+++P<0.001 (compared to Diabetic+CdCl2+LA)

Serum LDL, HDL, and TG levels

The LDL and TG levels were significantly
elevated in the diabetic control group
in comparison with the control group
(p<0.001, p<0.05). We determined increased
TG level in the diabetic control group
when compared to the diabetic+insulin,
diabetic+insulin+CdCl2 (p<0.001, p<0.001).
We found decreased TG level in the
diabetic+CdCI2+LA groups when compared
to the control (p<0.001). We determined
increased LDL level in the diabetic control
group when compared to the diabetic+insulin,
diabetic+insulin+CdCl2, diabetic+CdCI2+LA,

and diabetic+CdCI2+insulin+LA groups
(p<0.001, p<0.001, p<0.01, p<0.001).
We found decreased LDL level in the

diabetic+insulin group when compared to
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diabetic+CdCl2 and diabetic+CdCI2+LA groups
(p<0.05, p<0.05). The HDL level was decreased
inthe diabetic control group in comparison with
the control group (p<0.001). We determined
decreased HDL level in the diabetic+CdClI2,
diabetic+insulin+CdCl2, diabetic+CdCI2+LA,
and diabetic+CdCl2+insulin+LA groups when
compared to the diabetic control group
(p<0.001, p<0.001, p<0.001, p<0.001) (Table 4).

Table 4: Serum LDL, HDL, and TG levels (mean + SD)

LDL(mg/dL)
7,25%1,03
11,75+1,66™
7,5040,92+++a
9,750.70"++
7,88+1,352

HDL(mg/dL)
39,5+1,85
33+1,92™
34,131,802
25,63+1,40" %+
26,63+1,68" 4

TG(mg/dL)
64£3,06

7543,02"
226%5,99™
62£3,10%#
202+12,95*"+++.aaa,
#H

443,19 +++aaa, ##
71£4,14+++4%

Control

Diabetic control
Diabetic+Insulin
Diabetic+CdClz
Diabetic+Insulin+CdCl2

Diabetic+CdCl2+LA
Diabetic+Insulin+CdClz+LA

9,38+0.51 " ++# it
7,75+0,88+++aa,
###

26,25%1,49" ot
24,5%1,77 xwb#

*p<0.05; ** p<0.01; *** p<0.001 (compared to control)
+P<0.05; ++P<0.01; ++*P<0.001 (compared to diabetic control)
ap<0.05; 2ap<0.01; 22ap<0.001 (compared to Diabetic+CdClz)
#p<0.05; ##p<0.001 (compared to Diabetic+Insulin)

###p<0.001 (compared to Diabetic+Insulin+CdClz)

Na+/K+ATPase, hexokinase, and pyruvate
kinase activities in liver

The liver Na+/K+ATPase activitiy was decreased in
the diabetic group and diabetic+CdCl2+insulin
+LA group when compared to the control group
(p <0.001, p<0.05) (Table 5). The Na+/K+ATPase
activitiy was higher in diabetic+insulin+CdCl2
and diabetic+CdCI2+LA groups than in control
group (p<0.001, p<0.001). We determined
increased Na+/K+ATPase activitiy in the diabetic
+CdClI2, diabetic+insulin+CdCl2, diabetic+CdCl2
+LA, and diabetic+CdCl2+insulin+LA  groups
when compared to the diabetic group (p<0.001,
p<0.001, p<0.001). The Na+/K+ATPase activitiy
was decreased in diabetic+insulin group as
compared with the diabetic+CdCl2, diabetic
+CdCI2+LA, and diabetic+CdCI2+insulin groups
(p<0.01, p<0.001, p<0.001). Activity of Na+/K
+ATPase was decreased in the diabetic+CdCl2
group in comparison with the diabetic+CdCI2+LA,
and diabetic+CdClI2+insulin  groups (p<0.01,
p<0.001) (Table 5).

We determined decreased HK activity in the
diabetic control group when compared to the
control group (p<0.001). The HK activitiy was
lower in diabetic control group when compared
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to the other groups (p<0.001, p<0.001,
p<0.001, p<0.001, p<0.001). HK activity
was lower in diabetic+insulin group than
diabetic+insulin+CdCl2, diabetic+CdCI2+LA,
groups (p<0.01, p<0.001) (Table 5).

Table 5: Liver HK, PK, and Na+/K+ ATPase activities (mean

+SD)
Hexokinase Pyruvate Kinase Na*/K* ATPase
Activity(U/mg Activity(U/mg Activity(U/mg
protein) protein) protein)
Control 5,79+0,32 0,122+0,006 0,79120,06
Diabetic control 1,74+0,23%*+ 0,097+0,005%** 0,6410,08***
Diabetic+Insulin 3,27+0,12%%*+ 0,126%0,006* 0,6960,08
Diabetic+CdClz 3,26+0,16%**+ 0,111 Gaad 0,8260,06*++
Diabetic+Insulin+CdClz 3,9740,20%** 4+ 0,147+0, +,aaa 0,9950,06%**++++aaa
Diabetic+CdCl2+LA 7,9020,25%** ++++ 0,09520,005%** +++aaa,  1,130£0,04***++++aa
#
Diabetic+Insulin+CdClz+LA 2,44+0,13%+* ++++ 0,10120,004*** +++a 0,6780,07*
* p<0.05; ** p<0.01; *** p<0.001 (compared to control)
+P<0.001; (compared to diabetic control)
ap<0.05; 2ap<0.01; 23p<0.001 (compared to Diabetic+CdClz)
+p<0.01; ++p<0.001 (compared to Diabetic+Insulin)
#p<0.05 (compared to Diabetic+Insulin+CdClz)
The PK activity decreased in
diabetic+CdCl2, diabetic+CdCI2+LA, and
diabetic+insilin+CdCI2+LA  group  when

compared to the control group (p<0.01,
p<0.001, p<0.001). We determined increased
PK activity in the diabetic+insulin+CdCl2
group when compared to the control
group (p<0.001). The PK activities increased
in diabetic+insulin, diabetic+CdCl2, and
diabetic+insulin+CdCl2 groups as compared
with  diabetic+CdCI2  (p<0.001, p<0.001,
p<0.001). The PK activities were significantly
increased in the diabetic+insulin group in
comparison with the diabetic+CdCI2+LA, and
diabetic+CdCI2+insulin+LA groups (p<0.001,
p<0.001) (Table 5).

DISCUSSION

There is little information about the evolution
and complications of metabolic disorders
caused by modern environmental health
hazards. Cd has in recent times appeared
as a most important concern not only in
environmental toxicology but also in metabolic
illnesses like diabetes and its complications (19).
In the current study, we explored the possible
ameliorative effects of combine administration
of LA and insulin against experimental Cd
exposed diabetic rats. For this reason, serum
levels of lipids, liver marker enzymes, liver HK,
PK, and Na+/K+ATPase activities were evaluated
in this study.

STZ was used in our study for induction of
experimental diabetes in rats. STZ-induced
diabetes is caused by the specific destroy of the
pancreaticislet B-cells leading insulin deficiency
and hyperglycaemia. The mechanism involved
in the induction of STZ induced diabetes is
related to the excessive production of free
radical causing toxicity in pancreatic cells which
decreases the release and the synthesis of
insulin, while influencing organs for example,
kidney, hematopoietic system, and liver (20). In
our study, the blood glucose levels of diabetic
rats increased. Increased glucose level is
mainly the outcome of the disruption of either
peripheral or liver tissues to metabolize glucose
and the activation of gluconeogenesis in the
kidney and the liver (21).

On the other hand, epidemiological studies
show that there is a positive relationship
among exposure to environmental pollutants
Cd and the frequency and intenity of diabetes.
In experimental studies, it has been determined
that Cd application caused the diabetogenic
effects in both acute and subchronic exposure
model (22). For instance, in one study, Cd was
shown to elevate plasma glucose levels when
compared non-fasted rats (22, 23). Additionally,
Cdhasbeendemonstratedtoaggravatediabetic
hyperglycemia. In the alloxan-induced diabetic
animals exposed to cadmium, the fasting blood
glucose level was found to be 4-fold higher,
whereas in the alloxan-alone-treated animals
only a 2-fold increase was detected (22, 24).Ina
distinct research study operating STZ-induced
diabetic animals, determined that fasting blood
glucose levels were 5 fold upper in the diabetic
animals. In this study, no additional effect on
blood glucose levels was observed in diabetic
rats given Cd with drinking water for 75 days
(22, 25). On the contrary, in our study, the level
of glucose decreased in Cd treated diabetic rats
according tothediabeticgroup.Insomestudies,
blood glucose reduction was detected in Cd-
administered groups (26). Some studies have
also presented that heavy metals can reduce
the glycogen reserves in fish and invertebrates
by affecting the activities of enzymes involved
in carbohydrate metabolism. It has been stated
that the reduction in blood glucose may be due
toadecreaseintheliverglycogen concentration



or impairment of intestinal glucose absorption
(27). This might suggest that Cd may alter
blood glucose levels and glycogen reserves
by affecting the activities of liver enzymes
involved in carbohydrate metabolism such as
gluconeogenesis and glycolysis.

Significant reductions in serum glucose levels
were observed after LA was administered in
studies performed (28). Gradually the ability
of different LA formulas to enhance glucose
uptake and glycogen synthesis in both in
vitro and animal models has been tested. The
molecule tries to improve insulin sensitivity
by increasing glucose uptake and modulating
signal transduction (29).

Early research has shown that LA increases
insulin sensitivity and ameliorates impaired
glucose tolerance. When rats are given LA,
insulin-stimulated glucose transport increases
throughout the body and skeleton (30).
Numerous mechanisms have been suggested to
demonstratethe hypoglycemiceffectof LA, such
astheinhibition of hepaticgluconeogenesis, the
accelerated use of glucose by peripheral tissues
through the translocation of glucose carriers
in plasma membranes, autophosphorylation
of insulin receptors and increased insulin
sensitivity due to the oxidation of thiol groups
in the beta subunit of the insulin receptor
by the oxidized form of LA. It has also been
reported that LA decreases the gluconeogenic
enzyme activities, thereby lowering blood
glucose and stimulating glycolysis (28). In this
study, LA treatment decreased the glucose
level. This might propose that LA can be
inhibit harmful effect of STZ on blood glucose.
Our outcomes support that antioxidant
supplementation has a positive effect in
regeneration of pancreatic islet cells, increasing
insulin release and reducing blood glucose
concentration in STZ-induced diabetic rats. On
the other hand, glucose level was decreaced
in diabetic+CdCI2+LA group compared to the
diabetic+CdCI2+Insulin+LA group. According
to these data, the administration of LA alone
has been shown to have a more beneficial effect
than the combination with insulin.
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In general, glycosylated hemoglobin (HbA1c),
advanced glycation end products formation,
elevated blood glucose levels, decreased
insulin levels, and body weight loss are
characterized by STZ-induced diabetes. HbA1c
values were reported to be close to normal after
insulin treatment. Also, it was reported that LA
treatment reduced blood glucose and HbA1c
levels (31). It was found that HbA1cincreased in
diabetic condition and the quantity of increase
was directly proportional to the fasting blood
glucose level (32). We determined increased
HbA1c level in all experimental groups when
compared to control group. According to the
diabetic control group, there was a significant
reduction in diabetic+insulin, diabetic+CdCl2,
diabetic+insulin+CdCl2, diabetic+CdCI2+LA,
and diabetic+insulin+CdCI2+LA groups.

DM is wusually related to irregular lipid
metabolism. Hyperlipidemia is a complication
associated with hyperglycemia in diabetics
and is characterized by changes in TG’s, C, and
lipoproteins (33). The current work showed
important increase in the TG and LDL levels
and important decrease in the HDL level in the
diabetic group compared to the control rats.
Our study is compatible with other studies
which show abnormal lipid pattern in diabetic
subjects, suggesting the reasonableness of our
results.

With the administration of LA to groups, the
levels of serum TG and LDL were reduced;
however, no improvement in HDL in this
group was observed which was comparable
with diabetic group. As in our study, other
studies have reported lipid lowering effects
of LA. LA can improve lipid profile through
decreasing hydrxoy-methyl-glutaryl-Co-A
reductase activity, and/or by increasing lecithin
cholesterol acyl transferase and lipoprotein
lipase activities. Also LA may normalize blood
and liver TG by inhibition of hepatic lipogenic
gene expressions and stimulation of TG-rich
lipoproteins clearance. Recently It has been
proposed that probably through activation
of AMP-activated protein kinase, LA causes
blocking of acetyl-CoA carboxylase, leading to
enhanced mitochondrial fatty acid (3- oxidation
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(34). As another mechanism, it has been
postulated that LA, by its anti-inflammatory
functions, may downregulate the endothelial
lipase, which could result in improvement of
HDL levels (35).

Numerous experimental and epidemiological
researches further propose that chronic
exposure of Cd and STZ induced changes of
lipid metabolism leads to diabetic nephropathy
(36). TG level was lower in diabetic+CdClI2
group as compared to diabetic control groups.
The values of our work are compatible with
other studies (37). However, LDL was lower for
diabetic+CdCl2 group as compared to diabetic
control group.

During the impairment of carbohydrate
metabolism, the liver and kidneys also play vital
roles in the glucose metabolism of diabetic
rat. Clinically, several enzymes and substance
levels are used as biochemical markers for early
diagnosis of diabetes and its complications,
including AST, ALT, and BUN. In our study,
rats displayed liver damage as revealed by
noticeably raised enzymatic activities of serum
ALT and AST indicating that diabetes can
cause liver damage (38). Also, increased serum
analysis of BUN level in diabetic rats has been
used to reflect the impaired physical status of
the kidney. On the other hand, application of
Cd to diabetic rats increased the AST and ALT
levels.Once Cdis taken up by the cells, itinduces
oxidative stresses, inflammation, and lipid
peroxidation thus causing liver damage (39).
From our work, the administration of insulin, LA
and insulin+LA to Cd exposed diabetic rats had
significant effects on the suppression of ALT
and AST activities as well as BUN level in serum,
suggesting that insulin and LA had potential
protective effects against Cd and STZ-toxicity to
the liver and kidneys (38). This might be dealing
with the curative influence of insulin and LA on
blood glucose levels. These results propose that
LA may be aninfluential therapeutic application
against liver damage caused by Cd and STZ.

The liver is an insulin sensitive tissue that has
an important role in glucose metabolism by
regulating the interplay among glucose usage

and gluconeogenesis. A partial or total lack
of insulin production decreases PK, HK, and
glucose-6-phosphate dehydrogenase activity
and causes degradation of glucose metabolism,
leading to disturbed peripheral glucose
utilization and increased hepatic glucose
production (40).

In general, elevated glucose production,
reduced glycolysis and hepatic glycogen
synthesis appear to be a consequence of low
HK and high glucose-6-phosphatase activities
in the diabetic state (33). HK is the first key
enzyme of the glycolytic pathway that catalyzes
the phosphorylation of glucose for its activation
to glucose-6-phosphate. (41). The restoration
of HK activity may play a role in normalizing
glucose levels. Insufficient HK activity in
diabetic state could cause reduced usega of
glucose for energy manufacture. (33). Some
studies have shown a decrease in HK activity in
the diabetes group compare to the control (42,
43). In experimental diabetes, a relative insulin
deficiency causesadecreaseintheactivity of this
enzyme (41). In our study, decreased HK activity
was determined in STZ-induced rats. This might
be because the cells are not getting enough
insulin. Furthermore, hepatic HK is an inducible
enzyme and its synthesis is directly or indirectly
induced by insulin. Glucose phosphorylation in
the liver is reduced in diabetics and it returns
to its normal value by insulin therapy (44). We
observed increased HK activity from insulin
treated groups. The significant increase in HK
activity in our study indicated that the efficiency
of insulin in glycemic control. Researchers have
found that Cd affects the mechanisms or rates
of action of certain enzymes by activation,
inactivation, ligand-releasing reactions, or
by mechanisms that are not yet known (26).
Cd exposure has also been shown to increase
carbohydrate metabolism in the liver (45). In
the study performed by Sastry et al., HK activity
decreased after administration of 96 hours, 60
and 120 days of Cd in the liver, while activity
increased at 15 and 30 days of exposure (27). In
accordance with this, in our work, HK activities
were higher in Cd applicated groups when
compared with diabetic control group. The LA
and insulin treated Cd exposed diabetic rats



displayed increased HK activity that may cause
activation of glycolysis and elevate the usage
of glucose for energy manufacture. We have
supplied new evidence that LA can make better
glucose metabolism through the modulation
of glycolytic enzymes such as HK. This work
further suggested that the modest increase
in HK activity in the liver improves glucose
metabolism and support glucose homeostasis.
PK irreversibly catalyses the transfer of the
phosphoryl group from phosphoenolpyruvate
to ADP, forming pyruvate and ATP. Its altered
activity in the course of diabetic states may be
expected to reduce the metabolism of glucose
and ATP production. Thus, the reduction in PK
activity in the liver of STZ-induced diabetic
rats is responsible for decreased glycolysis and
enhanced gluconeogenesis, indicating that
these two pathways are distorted in diabetes.
(40). In our work, in accordance with this, the
activity of PK was reduced in liver tissue of
diabetic control group. However, administration
of insulin improved the activity of PK. It can be
suggested that diabetic rats treated with insulin
could increase glucose utilization by increasing
the activity of PK. The finding proposed that
the insulin was ameliorating the glucose
metabolism by elevate the use of glucose. On
the other hand, researcher reported that Cd has
been shown to increase PK activity depending
on dose. As their report the activation of PK was
seen after adrenergic stimulation associated
with Na+/H+ modifier activity in vertebrate
erythrocytes. Cd-stimulated signal pathways
are similar to those seen after hormone
treatment in the cell (46). Similarly, in our study,
Cd treated group demonstrated a net increase
in PK activity in liver. This increase suggests that
liver cells change with Cd administration and
require more energy to maintain metabolic
balance. According to these results, our study
had also showed that the levels of PK activity
in liver was not affected from the LA treatment.
Na+/K+ATPase is a membrane-bound enzyme
necessary forthe active transportof diverseions,
and are very sensitive to free radical reactions.
These enzyme is very sensitive to structural
alterations caused by lipid peroxidation. (47).
The activity of Na+/K+ ATPase in STZ-induced
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diabetic animals is reduced in many tissues.
(48). In our work, a decrease in Na+/K+ATPase
activity was detected in STZ induced diabetic
rats. Reduced liver Na+/K+ATPase activity
may cause in the decrement of physiological
function of liver tissue. However, these
outcomes suggest that high glucose levels may
cause a decrease in Na+/K+ATPase activity. In
a study by Carageorgiou et al., Na+/K+ATPase
activity was found to be increased due to long-
term administration of Cd. It has been reported
that metal ions can activate Na+/K+ATPase
activity in both short and long term exposures.
As a consequence, they have indicated that
the possible mechanism of chronic adaptation
induced by Cd may have developed (49).
Also, in our study, treatment with Cd elevated
the Na+/K+ATPase activity in liver. Insulin
stimulates the Na+/K+ATPase activity. It is
known that insulin causes translocation of
Na+/K+ATPase from intracellular area to the
surface of the cell. Many interventions have
demonstrated that insulin directly improves
Na+/K+ATPase activity in liver, skeletal muscle,
kidney, lymphocytes, and adipocytes many
other cells and organs (50). Similarly, in our
study, Diabetic+CdCl2+insulin group showed
increased Na+/K+ATPase activity compared
with diabetic and Diabetic+CdCI2 groups.
When cells were treated with insulin, the toxic
effects of STZ and Cd were abolished, proposing
the insulin ameliorates cell degenerations and
modulate of Na+/K+ATPase activity. Treatment
with LA significantly increased the Na+/
K+ATPase activity in Diabetic+CdCI2+LA group.
LA may be preventing the inhibition of Na+/
K+ATPase activity by causing detoxification of
free radicals (47).

The mechanism by which LA affects our
measured parameters may involve maintaining
membrane integrity or preventing the
accumulation of oxidative compounds
generated as metabolic by-products in the liver
cell. As a result, we can postulate that LA and
insulin have a curative influence in Cd exposed
diabetic liver tissue, may be owing to regulation
of glycolytic enzymes and lipids via antioxidant
mechanism and reduction of tissue injury.
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AMAC: Isi sok protein 90 (ISP), ATP-bagimh molekdiler bir
saperon olup kanserin temel 6zellikleri olarak tanimlanan
cok sayidaki onkogenik sinyal proteinlerinin stabilitesi ve
fonksiyonu icin gereklidir. Bu nedenle, ISP90 kanserin 6n-
lenmesi ve tedavisi icin molekiler bir terap&tik hedef ola-
rak gorilir. Geldanamisin (GA) ilk dogal ISP90 inhibitori-
dir. ISP90 inhibisyonu, kanser hiicrelerinde apoptosisin
indiklenmesine neden olur ve kemoterapi direncinde bir
azalmaya eslik edebilir. Bu calismada amacimiz, Geldana-
misin (GA) ve Trikostatin A (TSA)'In tek baslarina ve/veya
kombinasyonlarinin kullaniminin, insan mesane kanser
hiicre hatti T24'de transkripsiyonel ve protein diizeyinde
apoptotik yolak tizerindeki sinerjik etkilerini arastirmaktir.

GEREC VE YONTEM: Geldanamisin (0-30 MM)'nin hiicre
canlihgr  Gzerine olan etkisi WST1 aracihdiyla
belirlenmistir. Belirtilen ilaclarin tek baslarina ve birlikte
kullanimlarinin  CASP3 geninin transkripsiyonel ifade
dizeylerindeki farkhliklar kantitatif es zamanli PCR
yontemiyle belirlenmistir. Kaspaz3, Bax ve Bcl2 genlerinin
translasyonel ifade diizeyleri ise western blot yontemi ile
gerceklestirilmistir.

BULGULAR: Antiapoptotik gen Bcl2 ifadelenmesi, GA
ve GA+TSA kombinasyonu kullanimi sonrasinda énemli
derecede azalmakta iken, kaspaz-3 ve Bax ifadelenmesi
kontrole gore translasyonel diizeyde artmistir. Ayni
zamanda, Cas3 mRNA diizeyi de kontrole gore
artmistir(p<0.05).

SONUC: GA+TSA kombinasyonu hiicre proliferasyonunu
azaltmakta ve apoptoza indulkledigi gorUlmustir.
Bu nedenle, ISP90 inhibitorlerinin mesane kanseri
tedavisinde yeni  bir yaklasim  sunabilecegini
distinmekteyiz.

ANAHTAR KELIMELER: ISP90 inhibitorl, Geldanamisin,
Apoptoz, Mesane Kanseri
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ABSTRACT

OBJECTIVE: Heat shock protein 90 (HSP90) is an ATP-
dependent molecular chaperone required for the stability
and function of numerous oncogenic signaling proteins
that determine the hallmarks of cancer. Therefore,
HSP90 is known as a molecular therapeutic target for
the prevention and treatment of cancer. Geldanamycin
(GA) was the first identified natural Hsp90 inhibitor.
Inhibition of Hsp90 results in the induction of apoptosis
in cancer cells, and may be accompanied by a reduction
in chemotherapy resistance. This study is aimed to
investigate, on transcriptional and protein levels, the
synergic effects of unaccompanied and/or combined use
of Geldanamycin (GA) and Trichostatin A (TSA) on the
apoptotic pathway of human bladder cancer cell line T24.

MATERIAL AND METHODS: The effect of geldanamisin
(0-30 uM) on cell viability were determined by WST-1.
The variation in the expression levels of CASP3 genes was
transcriptionally determined by quantitative real-time
PCR. The translational expressional levels of caspase-3,
Bax and Bcl2 genes were performed by western blot
method.

RESULTS: The use of GA alone and GA+TSA combinati-
on significantly down-regulated the antiapoptotic gene
Bcl2 while Caspase-3 and Bax expression were increased
at translational levels. Cas3 mRNA level was also increa-
sed with respect to control (p<0.05).

CONCLUSIONS: The wuse of geldanamycin+TSA
combination reduced cell proliferation and induced
apoptosis. Therefore, it can be suggested that HSP90
inhibitors may offer a new approach to consider in the
treatment of bladder cancer.

KEYWORDS: HSP90 inhibitor, Geldanamycin, Apoptosis,
Bladder Cancer
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GiRiS
Mesane (idrar kesesi) kanseri, diinyada gorilme
sikligr acisindan besinci sirada yer almakta olup
kanser tarlerinin %4'tinden fazlasini
olusturmaktadir. Erkeklerde prostat kanserinden
sonra en sik rastlanan genitolriner kanser
taradar. (1,2). Mesane kanser patogenezine
bakildiginda tek bir timor hiicresinde ¢ok sayida
genetik ve epigenetik alterasyonlar ¢oklu sinyal
yolaklarinin  deregtilasyonuna yol ag¢maktadir
(2,3). Hiicre proliferasyonundan sorumlu sinyal
yolaklarindaki aberasyonlara ilaveten mesane
kanserinin de icerisinde yer aldigi ¢ok cesitli
kanser tirinde 1si sok proteinleri (ISP) asin
ifadelenmektedir. Hucresel homeostazinin
surdurilmesinde  6nemli rol oynayan bu
proteinler primer olarak protein katlanmasindan
sorumludur. Normal fizyolojik sartlar altinda
disuk dlizeyde ifadelenen bu proteinler,
hipertermi, agir metal iyonlarina maruziyet,
hipoksi  gibi  hiicresel  stres  sartlarinda
ifadelenmeleri hizl bir sekilde artar. Boylece bu
proteinler, mesane kanser hicrelerinin cesitli
hiicresel stres sartlari altinda yasamasina ve
¢ogalmasina o6nemli katki saglar. Isi  sok
proteinlerinin  asin  ifadelenmesi  genomik
mutasyonun varligina ragmen kanser huicrelerini
apoptoza karsi korur. Diger kanser tirlerinde
oldugu gibi normal drotelyum ile
karsilastinldiginda mesane kanser hiicrelerinde 1si
sok proteinlerinin ifadelenme diizeyi oldukca

artmisti.,  Bu nedenle arastiricilar 1s1 sok
proteinlerinin  mesane kanserinin tani ve
prognozu icin  bir  biyobelirte¢  olarak
kullanilabilirligine  odaklanmiglardir.  Isi  sok

proteinleri, immun sistemin 6nemli moddlatorleri
olmasindan dolayr yeni mesane kanser tedavi
stratejilerinin  belirlenmesinde ISP’leri  6nemli
hedefler haline gelmektedir, 6zellikle modern
kemoterapotikler  ve  radyoterapotikler ile
birlikteki sinerjistik etkilerine odaklanilmistir
(24,5). Bu c¢alismamizda amacimiz, ISP90
inhibitord olan Geldanamisin’in (GA) tek basina
ve/veya histon deasetilaz inhibitéra Trikostatin-A
(TSA) ile birlikte kullaniminin mesane kanser
hicre hatti T24 hiucreleri Uzerine apoptotik
etkisini incelektir.

GEREC VE YONTEM

Hiicre Kiiltiirii

Bu calismadaki, T24 insan mesane hiicre hatlari-
miz, Gazi Universitesi Tip Fakiiltesi Tibbi Biyoloji
ve Genetik Anabilim Dal 6gretim Uyelerinden
Prof. Dr. Ece KONAC'tan temin edilmistir. T24
hicreleri, %10 FBS iceren McCoy’s 5A
besiye-rinde %5 CO;'li ortamda kulture edildi.
Her bir deney 3 kere tekrar edildi.

Hiicre Canliliginin Belirlenmesi

T24 hucreleri 96 kuyulu htcre kiltir kaplarina
105 huicre/ kuyu olacak sekilde ekildi, bir gece
%1'lik McCoy’s 5A besiyerinde inkube edilerek
hicrelerin yapismasini takiben besiyeri uzaklas-
tinldi. Daha sonra Geldanamycin (CST; Kat. No:
9843S) birlikte cesitli konsantrasyonlari (0-30
puM) ile hazirlanmis %10’luk McCoy’s 5A besiye-
rinde 0-24 saat sureyle 370C'de %5 CO;’li etuv-
de inkube edildi. Belirtilen stirenin sonucunda
her 100 pl icin her bir kuyucuga 10 ul WST-1 so-
lisyonu (Roche; Kat. No: 001 644 807) eklendi
ve formazan Urlinliniin olusturdugu renk degi-
simi 4 saat sonunda spektrofotometre ile 450
nM dalga boyunda belirlendi. Negatif kontroller
kor olarak kullanildi.

Hiicrelerden total RNA izolasyonu

6 kuyulu kultir kaplarina 1x106 hicre/kuyu
seklinde ekilen T24 hucreleri inkiibasyon sure-
lerinin ardindan Tripure Isolation Reagent (Ro-
che, Almanya) ile total RNA izolasyonu gercek-
lestirildi. izole edilen RNA'lar Nanodrop cihazi
ile miktar (ng/pl) ve saflik 6lctimleri yapildi ve
kullanilana kadar -800 °C'ye kaldirldi. kaldirildi.

Komplementer DNA (cDNA) sentezi

Elde edilen 1 mg total RNA'lar, RT2 HT First
Strand cDNA sentez kiti (Qiagen, Almanya) kul-
lanilarak cDNA'ya cevrildi. Reaksiyon sonucu
cDNA ornekleri Gzerine 91 pl steril H20-PCR
grade (Qiagen, Almanya) eklendi ve Real-Time
PCR'da kullanilincaya kadar -200 °C'lik derin
dondurucuda saklandi.




Genlerin _ifade Edilmesinin _Real-Time PCR ile

Ol¢liimii

CASP3 geninin mRNA miktarlari, Real-Time PCR
yontemi ile Rotor Gene Q cihazi kullanilarak ya-
pildi. Amplifikasyonlar 25 pL toplam tepkime
hacmiicerisinde; cDNA, bolgeye 6zgii primerler
ve RT2 SYBR Green Mastermix karisimi (Qiagen,
Almanya) ve steril H20-PCR grade kullanilarak
gerceklestirildi. CASP3 geninin ifadelenmesi-
ni normalize etmek icin GAPDH mRNA diizeyi
referans olarak alindi. Erime egri analizi tek bir
artind dogruladi.

Total Protein izolasyonu

GA ve/veya TSA kombinasyonlari belirlenen
surelerin dolmasini takiben T24 hiicrelerinden
total protein izolasyonu yapilmistir. Kisaca, in-
kiibasyon sirelerinin dolmasini takiben hicre-
ler 1 mM PMSF iceren 1X Ripa Lizis Buffer (Cell
Signaling, Tecnology; USA) ile lizize ugratildi.
Sonrasinda buz lizerinde sonike edildikten son-
ra 14.000 x gde 10 dk santrifijden edildi. Su-
pernatant yeni tlplere aktarildi, BCA ile miktar
tayini yapildi ve western blot asamasina kadar
-800 °C'ye saklandi.

Western blot yontemi ile protein dlizeylerinin
belirlenmesi

Esit miktardaki protein Ornekleri SDS-PAGE
ile ayrildiktan sonra islak transfer aracihgiyla
PVDF membrana aktarildi. Membranlar, oda
sicakliginda 1 saat siireyle bloke edici tampon
[Tris-tamponlu salin (TBS),% 0.1 Tween-20 ve
% 5 dusik yagh kuru sut] icinde inklibe edildi,
ardindan primer antikorlar anti-Kaspaz-3 ve
anti-B-aktin (yikleme kontrolt) antikorlar (1:
1.000 diltisyon; Cell Signailing Tecnology, USA)
ile bir gece 4 °C'de hibridizasyona birakildi. TBS
/% 0.1 Tween 20'deki U¢ yikamanin ardindan,
membran 1 saat boyunca oda sicakliginda se-
konder antikor (1: 5,000 seyreltme, Cell Signa-
iling Tecnology, USA) ile hibridizasyona tabi
tutuldu. TBS/% 0.1 Tween 20'deki yogun yika-
madan sonra, sinyaller, Luminata Forte Western
HRP Substrate Kemilimensan Substrat (Merck
Millipore, Almanya) kullanilarak, Chemidoc (Bi-
oRad) cihazinda goriintilendi.

[statistiksel analiz
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Kaspaz-3 mRNA diizeylerindeki doza ve zama-
na bagh degisimler REST 2009 V2.0.13 istatis-
tiksel programi ile karsilastirildi. P degerlerinin
0.05'den kiicuk oldugu degerler istatistiksel agi-
dan anlamli olarak kabul edildi.

BULGULAR

Geldanamisin’in __hiicre _canliligi_sonuclarinin

degerlendirilmesi

24 saat inktibasyon sonucunda T24 hiicrelerinin
ISP90 inhibitéru Geldanamisin’e olan cevabinin
hicre canhihgi Gzerine etkisi (Sekil 1) ‘de gos-
terilmistir. Buna gore Geldanamisin ile 24 saat
muamele edilmis T24 hicrelerinin doza bagli
olarak hiicre proliferasyonun azaldigi belirlen-
mistir. Kullandigimiz 17uM Geldanamisin kon-
santrasyonunda T24 hicrelerinin hucre canli-
hgini %90,7 iken 10 uM konsantrasyonunda ise
%54,3 azaldigi gorulmektedir. Sonuglarimiza
gore Geldanamisin icin 24 saat icin 1C50 dozu-
nun 10pM oldugu belirlendi.
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Sekil 1: T24 hicrelerinin (10.000 huicre/kuyu) Geldana-
misin ile 24 saat inklibasyonu sonunda belirlenen hiicre
canlilik oranlari.*; IC50 degeri.

Geldanamisin uygulamasi sonrasinda Kaspaz-3
MRNA ve protein dlizeyi

T24 mesane kanser hiicrelerinin 24 saat 10 uM
Geldanamisin uygulamasi sonrasinda CASP3
MRNA duzeyinde kontrole nazaran 2.46 kathk
bir artis belirlenmistir (p<0.05). 300 nM 24 saat
TSA (6) uygulamasi sonrasinda ise kontrole na-
zaran 1,45 katlk bir artis oldugu belirlendi fakat
bu artisin istatistiksel olarak anlamli olmadig
bulundu. GA ve TSA'nin birlikte 24 saat uygu-
lamasi sonrasinda ise CASP3 duzeyindeki artis
kontrole gore 9.65 kat olarak belirlendi (p<0.05)
(Sekil 2A).

GA ve GA+TSA 24 saat uygulamasi sonrasinda
mMRNA diizeyine paralel olarak Kaspaz3 protein
dizeyinde de artma oldugu belirlendi (Sekil
2B).
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Sekil 2A: GA, TSA ve GA+TSA ile inklibasyonu sonrasin-
da CASP3 mRNA diizeyindeki degisimler. Hedef genlerin
ifade diizeyleri GAPDH mRNA ifade diizeyi temel alinarak
normalize edildi,*; p<0,01.

A+TSA

K GA
Kespaz-3 Wt G e D

Sekil 2B: GA, TSA ve GA+TSA ile inklibasyonu sonrasinda
Kaspaz-3 protein dizeyindeki degisimler. B-aktin, wes-
tern blot yikleme kontroli olarak kullanildi. GA, Gelda-
namisin; TSA, Trikostatin A, K, Kontrol.

TSA GA+TSA

GA+TSA harig diger 6rneklerde Bcl-2 diizeyinde
onemli bir degisim gozlemlenmemistir. GA+T-
SA 24. saat uygulamasi sonrasinda kontrole na-
zaran Bcl-2 protein diizeyinde azalma belirlen-
mistir (Sekil 3).
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Sekil 3: T24 hiicrelerinin siire ve doz-bagimli GA, TSA
ve GA+TSA ile inkiibasyonu sonrasinda Bax ve Bcl-2
protein dizeylerindeki degisimler. B-aktin, western
blot yikleme kontroli olarak kullanildi. GA, Geldana-
misin; TSA, Trikostatin A, K, Kontrol.

TSA GA+TSA

TARTISMA

ISP90 ifadelenmesi kanser hiicrelerinde 6nemli

Olcude artmaktadir. ISP90'nIn yizlerce hedef
proteini vardir ve hem yabanil tip hem de
mutant formlarina baglanabilmesinden dolayi
kanserogenezde O©nemli rol oynamaktadir.
ISP90’'In kanser hiicrelerinde fonksiyonlarindan
biri apoptozonu inhibe etmektir ve o6zellikle
kemoterapoétiklere direncte de 6nemli rol
oynamaktadir (2,4).Bunedenle bucalismamizda
ki  hedefimiz  Geldanamisin  uygulamasi
sonrasinda kanser hicrelerinin apoptotik
mekanizmasinda nasil bir degisiklik meydana
geldigini arastirmakti. Bu amacla, GA ve/veya
TSA uygulamasi sonrasinda T24 hiicrelerinde
apoptozu degerlendirmek icin CASP3 mRNA's|,
kaspaz-3 ve Bax/Bcl2 protein oranini inceledik.
Geldanamisin uygulamasi sonrasinda kontrole
nazaran 24. saatlerde CASP3 mRNA’si, Kaspaz-3
ve BAX protein dizeylerinde artis olmasina
karsin ayni sire ve doz GA uygulamasi
sonrasinda kontrole nazaran Bcl2 diizeyinde bir
degisme gozlemlenmedik. GA+TSA uygulama
sonrasinda Bcl2 dizeyinde o©nemli azalma
goOzlemlenirken Bax ve Kaspaz-3 duzeylerinde
kontrole nazaran bir artis goézlemlenmemistir.
Calismamizin sonucunda Geldanamisin
uygulamasi sonrasinda ayni dozda ayni zaman
araliklarinda BAX duzeyindeki artis veya
BCL2 duzeyinde azalis gozlememiz Bax/Bcl2
orani birden buyuk oldugunu yani hiicrelerin
apoptoza yoneldigini gostermektedir. Benzer
sekilde TSA ile birlikte kombinasyonu sinerjistik
olarak daha etkin bir sekilde hicrelerin
apoptozu indiklemektedir. Bizim calismamizla
uyumlu olarak Lee ve ark.larida (7) over kan-
ser hicrelerinde geldanamisin uygulamasi
sonrasinda kontrole nazaran sitoplazmik ve
mitokondrideki BAX oraninda artis, sitoplazmik
Bcl2 dlizeyinde ise azalma belirlemislerdir.
Kolon kanseri hiicre hatti HT29 hiicrelerinde
de benzer sekilde GA uygulamasi sonrasinda
Bax duzeyinde artis ve Bcl2 diizeyinde azalma
belirlenmistir (8). Baska bir kolon kanseri hiicre
hattinda (HCT116), GA uygulama sonrasinda
p53+/+ ve p53-/- hiicrelerinde Bcl2 diizeyinde
azalma belirlenmistir (9). Karkoulis ve ark. (1)'lar
calismasinda ise mesane kanser hiicrelerinde
(T24 ve RT4) Geldanamisinin apoptozu hangi
yolaklainduklediginiarastirmislardir.Buamacla,
Kaspaz-3, Kaspaz-8 ve Kaspaz-9 proteinlerinin
dizeyindeki degisimleri incelemislerdir. 24



saat 1 uM ve 10 uM GA uygulamasi sonrasinda
aktif kaspaz-8 ve aktif kaspaz-3 diizeyinde
artis belirlenirken aktif kaspaz-9 diizeyinde
onemli bir azals belirlenememistir. Bu
sonuclar gostermektedir ki, Geldanamisin
hicreleri apoptoza dissal yolak araciligiyla
induklemektedir.

Sonug olarak, Geldanamisin tek basina veya
TSA ile birlikte kullanimi insan mesane kanser
hicrelerinde apoptozu dissal yolak araciligiyla
indiklemektedir. ISP90 inhibitorlerinin
kombinasyonel kullanimi  mesane kanseri
tedavisindeyenibiryaklasimolarak kullanilabilir.
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0z

Safra kesesi timorlerinin de %90'in1 adenokar-
sinomlar olusturur ve bunlarin da cogunlugu iyi
veya orta derecede differansiye timorlerdir. Pur
musin6z adenokarsinomlar ise oldukca nadir
gorulmekte olup literatlirde oldukga sinirh sayi-
da olgu sunumu bildirilmistir. Bu yazimizda, ileri
yasta akut kolesistit klinigi ve sag alt kadranda
ele gelen kitle bulgusuyla takibe alinan ancak
takiplerinde klinigin ilerlemesi Gizerine acil ope-
rasyona alinarak kolesistektomi ve periportal
lenf nodu 6rneklemesi yapilan patolojik deger-
lendirmesinde plr miisindz adenokarsinom ta-
nisi olan bir olguyu sunmayi amacladik.

ANAHTAR KELIMELER: Adenokarsinom, Muisi-
ndz, Safra kesesi kanserit
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ABSTRACT

Adenocarcinomas constitute 90 % of gallblad-
der tumors and most of them are well or mo-
derately differentiated tumors. Pure mucinous
adenocarcinoma is rarely seen, and very limited
number of related case reports have been re-
ported in the literature. In this article, we aimed
to present a case which a 89 year old female
presented with clinics symptoms of acute cho-
lecystitis and with the finding a palpable mass
in the right lower quadrant. She had emergent
cholecystectomy and periportal lymph node
sampling because of the clinic progression and
diagnosed with pure mucinous adenocarcino-
ma in pathologic assessment.

KEYWORDS: Adenocarcinoma, Mucinous,
Gallbladder cancer
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GiRiS

Safra kesesi karsinomu tim gastrointestinal sis-
tem timorleri arasinda besinci sirada gorulen
malign timorlerdir (1). Safra kesesi timorleri-
nin de %90'in1 adenokarsinomlar olusturur ve
bunlarin da cogunlugu iyi veya orta derecede
differansiye tumorlerdir (1). Safra kesesi kanser-
lerinin %5 kadarini papiller adenokarsinoma,
squamoz hiicreli karsinoma ve musin6z ade-
nokarsinoma gibi subtipler olusturur (2). Pur
musin6z adenokarsinomlar ise olduk¢a nadir
gorilmekte olup literatiirde musin6z adeno-
karsinomlarin insidans, klinik ve biyolojik 6zel-
likleri ile ilgili yeterli veri yoktur ve sinirh sayida
olgu sunumu bildirilmistir (3, 4).

Bu yazimizda, karin agrisi sikayeti ve sag alt kad-
randa kitle bulgusu ile acil servise basvuran ve
yapilan kolesistektomi operasyonu sonrasi pa-
tolojik degerlendirmesinde plr musin6z ade-
nokarsinom tanisi olan bir olguyu irdeledik.

OLGU SUNUMU

Siddetli karin agrisi sikayetiile acil servise basvu-
ran 89 yasindaki kadin hastanin ilk muayenesin-
de sag alt ve Ust kadranda hassasiyet ve sag alt
kadranda ele gelen kitle mevcuttu. Karin agrila-
rinin uzun suredir oldugu ancak son 24 saattir
siddetlendigi 6grenildi. ilk basvurusu sirasinda
yapilan laboratuvar incelemelerinde beyaz kiire
degeri ve karaciger enzimleri normaldi. Karin
ultrasonografisi ve bilgisayarli tomografi gorin-
tileme sonucunda safra kesesi l[imeni icinde
23 mm boyutunda tas ekojenitesi ve kese du-
varindan limene uzanimi izlenen ~51x40 mm
boyutunda heterojen diizensiz konturlu ve kese
boynunda limene uzanim izlenen ~11x16 mm
boyutunda hiperekojen lezyon saptandi. Ayri-
ca portal hilusta, epigastrik bélgede, pankreas
komsulugunda bulyigi 45x23 mm boyutunda
multipl lenfadenopatiler saptandi.

Hastanin ayni gun icerisindeki fizik muayene
bulgularinda progresyon olmasi ve beyaz kiire
degerinin yukselmesi Uzerine acil operasyona
alindi. Eksplorasyonda sag alt kadrana kadar
inmis 6zellikle fundusda duvar kalinhgi ileri de-
recede artmis safra kesesi ve multipl en blyigu
3 cm capli periportal, parakaval, paragolyak lenf
nodlari izlendi (Resim 1). Hastaya kolesistekto-

Resim 1: Safra kesesinin miisin6z adenokarsinom intrao-
peratif goriintisi

mi ve periportal lenf nodu 6rneklemesi yapildi.
Postoperatif sorunu olmayan hasta besinci gi-
ninde sifa ile taburcu edildi. Patolojik inceleme
sonucunda fundusta eozinofilik sitoplazmali ve
pleomorfik hiperkromatik nikleuslu hiicreler-
den olusan bez benzeri yapilar yapmis bunun
yaninda genis alanda ekstraselltler musin gol-
clkleri olusturmus timoér dokusu izlendi. M-
sin golcukleri icerisinde intrasitoplazmik musin
iceren tagl ylzuik gorinimde hiicrelerin varhgi
ve tumorin perimuskiler bag dokusuna inva-
ze oldugu izlendi. Pansitokeratin immun boya-
ma yonteminde pozitif boyanma saptandi. Bu
bulgularla en biyik capi 5,5 cm olan fundus
yerlesimli iyi differansiye pir miisindz adeno-
karsinom ve periportal lenf nodunda metas-
tatik tutulum olarak degerlendirildi (Resim 2).
Hastanin yasi g6zoniine alinarak postoperatif
donemde kemoterapi verilmedi. Hasta 1. yil
kontrollerinden sonra takipten ayrildi.

Resim 2: Eozinofilik sitoplazmali ve pleomorfik hiperkro-
matik niikleuslu hiicreler yaninda genis alanda ekstrasel-
lGler misin olusturmus timaor dokusu (HE X 200)



TARTISMA

Safra kesesi kanserleri gastrointestinal sistem
kanserleri arasinda besinci sirada yer alir ve sik-
hikla 65 yas uzerinde ve kadinlarda gorulir (5).
Safra kesesi timorlerinin cogunlugunu adeno-
karsinomlar olusturur ve musin6z adenokar-
sinomlar oldukca nadir gorilen subtiplerden
biridir (1,2).

Bircok safra kesesi karsinomu pankreatikobili-
yer tip konvensiyonel adenokarsinomlardir (3).
Safra kesesinde pankreatikobiliyer tip disinda
meydana gelen karsinom tipleri sinirhdir (3).
Miusin6z karsinomlarda literatiirde oldukca az
gorilen safra kesesinin diger tip karsinomla-
rindan birisidir (3). Uc farkli merkezden toparla-
nan 606 safra kesesi karsinom olgusunun ince-
lendigi cok merkezli bir calismada 15 musin6z
karsinomali hasta saptanmistir. Bu hastalarda
ortalama yas 65 ve kadin/erkek orani 1:1 olarak
bulunmustur. Bu 15 hastanin ikisi plir miisindz,
8 tanesi miks-musindz tip ve 5 tanesi %50 den
fazla musin iceren tash yuzik hiicreli karsinom
olarak saptanmustir (3).

Safra kesesi kanserleri olan hastalarda spesifik
bir semptom yoktur. Hastalar safra kesesi tasina
bagl semptomlar gosterir. Bu nedenle tani kon-
masi gecikir ve ancak ameliyat sirasinda veya
postoperatif donemde histopatolojik inceleme
sonucu konur (6).

Safra kesesi kaynakli miisin6z adenokarsinoma-
I olgularin sunuldugu ug¢ ayri olgu sunumunda
yas ortalamasinin 45 Gstu oldugu ve hastalarin
2'sinin erkek, birinin kadin oldugu gorilmekte-
dir. Olgularin ikisinde kolelitiazis, birinde porse-
len kese mevcudiyeti vardir. iki olguda timér
diffiz infiltratif olarak izlenirken digerinde ise
fundusa lokalize izlenmistir (7, 8, 9). Bizim ol-
gumuzda ise akut kolesistit klinigi ile presente
olmus ve fizik muayenede sag alt kadranda pal-
pabl kitle tespit edilmis takiben yapilan kolesis-
tektomi sonucunda fundusda 5 x 5,5 cm Ulsere
polipoid timoral alan bulunan ve duvar kalin-
hgi 1,5 cm olan pur misinéz karsinom oldugu
gorilmustur.

Bu olguda, ileri yasta akut kolesistit klinigi ve
sag alt kadranda ele gelen kitle bulgusuyla na-
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diren de olsa pur musin6z safra kesesi kanseri
ile karsilasabilecegimizi vurgulamak ve bu has-
taligin 6zelliklerini tartismak istedik.
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Radial sinirin dirsek diizeyindeki etkilenimi; ra-
dial tliinel sendromu ve posterior interossedz
sinir sendromu olarak iki farkli klinik tabloya ne-
den olur. Radial tiinel sendromu motor gli¢siiz-
lik olusturmadan agr ve nadiren duyu bozuk-
luguna yol acarken; posterior interossedz sinir
sendromu elin ekstansor kaslarinda gui¢stizliik
ile bulgu verir ve duyusal bozukluk izlenmez.
Bu yazida onkola travma sonrasi sag el t¢linci
parmakta ekstansiyon kaybi gelisen ve elekt-
rondromyografide posterior interossedz sinir
tuzaklanmasi saptanan bir hasta sunulmus ve
oldukca nadir karsilasilan parsiyel posterior in-
terosseodz sinir sendromunun, radial sinir tuzak-
lanmalarinin ayirici tanisinda akilda tutulmasi-
nin dnemi vurgulanmistir.

ANAHTAR KELIMELER: Sinir basisi sendromla-
ri; Radial Sinir; Elektromiyografi; Posterior inte-
rosseoz Sinir Sendromu
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ABSTRACT

Radial tunnel syndrome and posterior in-
terosseous nerve syndrome is a clinical picture
of the radial nerve is affected at the elbow
level. Radial tunnel syndrome without
causing motor weakness, led to pain and
rarely led to sensory impairment while
posterior interosseous nerve syndrome can
present with hand extensor muscle
weakness and without sensory impairment.
In this article, we presented a patient,
who exposed to forearm trauma and right and
third finger extension loss developing
and consequently electromyography was
determined the posterior interosseous nerve
entrapment. The differential diagnosis
is emphasized the importance of keep in
mind, rarely encountered partial posterior
interosseous nevre syndrome radial nerve
entrapments.
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Radial Nerve; Electromyography; Posterior Inte-
rosseous Nerve Syndrome
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GiRiS

Radial sinirin motor dali olan posterior interos-
sedz sinir (PiS)'in felci median ve ulnar sinirlerin
tuzaklanmalarina gére daha nadir goruldr. Pos-
terior interosse6z Sinir Sendromu (PISS) tist eks-
tremite periferik sinir tuzaklanma sendromlari-

nin %0,7'sinden daha azini olusturur ve tahmini
insidansi %0,003"tur (1).

Radial sinir brakial pleksus posterior kordunun
devami olup, C5-T1 spinal sinirlerden kdken
alr. Radial sinir aksiler cukurun lateral
duvarinda ilerler, humerusun medialinden
oblik sekilde humerusun arkasina ve asagi
dogru inerek spiral oluktan gecer. Triceps
kasini innerve eder ve triceps kasinin iki basi
arasindan gecerek ilerler. Daha sonra 6nkola
kadar uzanan anconeus kasini; kolun distalinde
ise brakioradialis, ekstensor karpi medialis
longus ve brevis kaslarini innerve eder. Boylece
on kol ve el bilegi ekstansiyonu, notral
pozisyonda ©on kol fleksiyonu, onkol supi-
nasyonu ve basparmak ekstansiyonu ve
abduksiyonunu saglar. Radial sinirin duysal
bileseni kol posteriorundan, 6nkol ve elden
kutanoz afferent dallari tasir (2,3,4). Radial sinir
onkol hizasinda supinator kastan once ikiye
ayrilarak PIS (saf motor) ve superficial radial
siniri (saf duyu) olusturur. PiSin ilk innerve
ettigi kas supinator kastir ve bu kasin altindan
gecerek ekstansor digitorum komminis (EDC),
ekstansor karpi ulnaris (ECU) ve ekstansor digiti
minimi (EDM) kaslarini innerve eder (2).
Hastalarin cogunda radial sinirin ekstansor
karpi radialis longus ve brevis kaslarini innerve
ettikten sonra basiya ugramasi ile PISS gelisir.
PiSS'de  klinik bulgular elin  eks-tansér
kaslarinda gui¢siizlik ve bazen o6nkol ve el
dorsal yuziinde kiint veya batici tarzda agriy
icerir, duyu korunmustur. PISS komplet ya da
parsiyel olabilir. Parsiyel PiSS'de el bilegi
ekstansorlerinden cok parmak ekstansorleri
etkilenir. Bu yazida travma sonrasi gelisen
PiSS'lu bir hasta sunularak, tanida ENMG'nin
onemi vurgulanmistir.

OoLGU

Yetmisbir yasinda, erkek hasta, kol ve on kola
siddetli, kiint travmaya neden olan trafik kaza-
sindan sonra sag elinin ikinci ve Gglincu par-
maklarinda uyusma oldugunu, travmayi izle-
yen besinci guinde ise bu parmaklarini yukar

dogru kaldiramadigini fark etmis. U¢ giin sonra
ikinci parmagindaki gti¢siizlik diizelmis, ancak
dcuincu parmagindaki yakinmasi devam etmis.
Hipertansiyon 6ykusi olan hastanin soyge¢mi-
sinde 0Ozellik yoktu. Hastanin noérolojik muaye-
nesinde Uglincl parmak metakarpofalangeal
(MP) ekleminde aktif ekstansiyon kaybi saptan-
di. ikinci parmak ekstansiyonu korunmustu (Re-
sim 1). Kol, dnkol ve elin duyu muayenesi nor-
maldi. Elektronéromyografi (ENMG)'de sag
ekstansor indicis proprius kasindan kayit alina-

Resim 1: Sag el-bilek dorsifleksiyonu ve tim el parmak-
larinda, digit lll-V'te belirgin olan metakarpofalengeal ek-
lemden ekstansiyonda gl kaybi izlenmektedir.

rak yapilan sag radial sinir birlesik kas aksiyon
potansiyeli (BKAP) amplitlidi diisiik ve motor
iletim hizi yavaslamis olarak bulundu. Duyu ile-
timi ve sag median ve ulnar sinir iletimleri nor-
mal sinirlardaydi (Tablo 1). ine EMG'sinde eks-
tansor digitorum kommunis kasinda fibrilasyon
potansiyelleri ve pozitif keskin dalgalar izlendi,

Tablo 1: Sinir iletim Calismasi Bulgular

Sinir

Radial motor, sag
BKAP amplitiid (mv) 6,31
Distal latans (m/s) 226
SIH (m/s) 46,3

Radial duyu, sag
BSAP amplitiid (1V) 253
SIH (m/s) 46,2

Anormal degerler koyu tonda izlenmektedir.
BKAP: kas aksiyon potansiyeli BSAP: Birlesik sinir aksiyon potansiyeli SIH: Sinir iletim hizt
PY: Potansiyel Yok

istemli motor inite potansiyeli (MUP) elde edi-
lemedi (Tablo 2). Ekstansor karpi radialis, braki-
yoradiyalis, triseps ve abduktor pollisis longus
kaslarinda elektrofizyolojik bulgular normaldi.
Median ve ulnar sinir iletim calismalari normal
sinirlarda bulundu.



Tablo 2: igne EMG Calismasi Bulgular

Kas
Ekstansor indisis Proprius, sag
Fibrilasyon
Pozitif Keskin Dalga -
Normal MUP +4

MUP amplitiid (uV) 0,5-2
MUP siiresi (m/s) 5-15
Rekrititman Tam
Ekstansor Digitorum Kommunis, sag
Fibrilasyon +3
Pozitif Keskin Dalga +3
Normal MUP *
MUP amplitiid (uV)
MUP siiresi (m/s)
Rekriiitman
Ekstansor Karpi Radialis, sag
Fibrilasyon
Pozitif Keskin Dalga -
Normal MUP +4
MUP amplitiid (uV) 0,5-1,5
MUP siiresi (m/s) 5-15
Rekriiitman Tam
Brakioradialis, sag
Fibrilasyon
Poritif Keskin Dalga -
Normal MUP +4
MUP amplitiid (uV) 0,5-1,5
MUP siiresi (m/s) 5-15
Rekriiitman Tam
Triseps, sag
Fibrilasyon
Porzitif Keskin Dalga -
Normal MUP +4
MUP amplitiid (1V) 0,5-1,5
MUP siiresi (m/s) 5-15
Rekriiitman Tam
Abduktor Pollisis Longus, sag
Fibrilasyon
Porzitif Keskin Dalga -
Normal MUP +4
MUP amplitiid (1V) 0,5-1,5
MUP siiresi (m/s) 5-15
Rekriiitman Tam
Anormal degerler koyu tonda izlenmektedir. _*: istemli kasi elde edilemedi  MUP: Motor Unite Potansiyeli

Sag Ust ekstremite direk grafisi normal olan
hastanin 6n kol manyetik rezonans goruinti-
leme (MRG)'sinde sinir basisina ya da tendon
riptlrine ait patoloji saptanmadi. Hasta el re-
habilitasyonu programina alindi. Bu sunum igin
olgudan bilgilendirilmis onam formu alinmistir.

TARTISMA

Radial sinir brakial pleksus posterior kordunun
devami olup, C5-T1 spinal sinirlerden koken alir.
Radial sinir aksiler cukurun lateral duvarinda
ilerler, humerusun medialinden oblik sekilde
humerusun arkasina ve asagi dogru inerek spi-
ral oluktan gecer. Triceps kasini innerve eder ve
triceps kasinin iki basi arasindan gecerek ilerler.
Daha sonra dnkola kadar uzanan anconeus kasi-
ni; kolun distalinde ise brakioradialis, ekstensor
karpi medialis longus ve brevis kaslariniinnerve
eder. Boylece 6n kol ve el bilegi ekstansiyonu,
notral pozisyonda 6n kol fleksiyonu, énkol su-
pinasyonu ve basparmak ekstansiyonu ve ab-
duksiyonunu saglar. Radial sinirin duysal bilege-
ni kol posteriorundan, énkol ve elden kutanoéz
afferent dallar tasir (2,3,4). PiS, radial sinirin pir
motor dalidir; ekstansor digitorum komminis
(EDCQ), ekstansor karpi ulnaris (ECU) ve ekstan-
sor digiti minimi (EDM) kaslarini innerve eder.

PiS felci etyolojisinde, travma, brakiyal nérit, yer
kaplayici lezyon, elin tekrarlayici asir kullanimi,
diyabetes mellitus ve romatoid artrit gibi siste-
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mik hastaliklar ve daha nadiren de motor néron
hastaligi, multifokal motor noropati, heredi-
ter brakiyal pleksopati, monomelik amyotrofi,
Monteggia fraktiriiniin (ulna 1/3 proksimali ki-
ngiile radius basi dislokasyonu) komplikasyonu
gibi bircok neden bulunmaktadir (1).

PiSS'li hastalarda basparmak ve isaret parma-
ginda daha sik olmak Uzere ilk G¢ parmadin
ekstansiyonunda gugsuzlik vardir, ancak el bi-
lek ekstansiyonu korunmustur. Cinkl ekstan-
sor karpi radialis tuzaklanmanin proksimalinde
kalmistir. Elektrodiagnostik calismalar, sinir ha-
sarinin lokalize edilerek taninin dogrulanmasi
acgisindan 6nemlidir. Ayni zamanda kas dener-
vasyonunun siddeti hakkinda bilgi verir (5).
ENMG'de ekstansor indicis proprius kasindan
kayitlanan radial sinir birlesik kas aksiyon po-
tansiyeli (BKAP) amplitiidu diisuktiir veya BKAP
elde edilemez. Duyu iletimi normal sinirlardadir.
Ekstansor digitorum komminis (EDC), ekstansor
karpi ulnaris (ECU) ve ekstansor digiti minimi
(EDM) kaslarinda denervasyon bulgulari izlenir.
Triceps, brakioradialis, ekstansor carpi radialis
longus ve brevis, supinator kaslari etkilenmez.
Radial Tiinnel Sendromu (RTS) ve PiSS sanki bir-
birinin yerine kullaniyor olsa da klinikleri fark-
hdir. RTS motor gigsizlik olusturmadan agri
ve siklikla duyu bozukluklarina neden olurken,
PiSS duistik bilek olarak adlandirilan ekstansor
kas grup gui¢stzligu ile bulgu vermektedir ve
bu sendromda duyuda bir bozukluk olmamak-
tadir.

Parmak ekstansor gli¢siizligu gibi motor isa-
retler PiSS'i RTS'ndan ayirir. Yine de PiSS'te eks-
tansor karpi radialis longus kas fonksiyonu ve
ekstansiyon yapabilmesi ve bilegin radial de-
viasyonu korunmustur. Ekstansor karpi radialis
longus kasinin fonksiyonu, bilegin ekstansiyon
ve radiyal deviasyonu korunur. Bunun yaninda
PiSS genellikle agri ile presente olmazken RTS'li
hastalarda agr baskin olarak goérulir (6,7).

Ekstansor tendon yirtilmalar PiSS'i taklit ede-
bilir, ancak klinik muayene ve ENMG ve 6n kol
MRG bulgular ayrimlarini saglar. Ayrica 6n kol
MRG'si PiS'i sikistirarak tuzaklanmasina sebep
olan lipom veya baska yer kaplayici lezyonlarin
belirlenmesinde yardimci olur (5).
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Hastamizda semptomlarin travma sonrasi ge-
lismis olmasi; sag el lc¢linci parmakta ekstan-
siyon kaybi varken, 6n kol ekstansiyonu ve
supinasyonunun, el bilegi ekstansiyonunun
etkilenmemesi ve duyu kaybinin bulunmama-
si nedeniyle PISS tanisi 6ncelikle distinildi ve
yapilan ENMG ile tani dogrulandi. ENMG'deki
rejenerasyon bulgularinin, hastanin semptom-
larindaki kismi diizelme ile uyumlu oldugu du-
suinuldi. Hastamizin rehabilitasyon programina
alinarak izlenmesine karar verildi.

PiSS'li hastalarda gériintiileme calismalarinda
sinire basi olusturan yer kaplayici bir lezyon bu-
lunmadigi durumlarda; aktivitenin diizenlen-
mesi, splintleme, fizik tedavi, anti-inflamatuvar
ilaglar ve/veya kortikosteroid enjeksiyonlari gibi
konservatif tedavi yontemleri onerilmektedir.
Alti ay icinde bulgularda herhangi bir diizelme
olmazsa, iyilesme olasihgi daha duistktir ve bu
durumda hastalarin cerrahiye yonlendirilmesi
uygundur (1,3). Kapal yaralanmalarda bazi ya-
zarlar, cerrahiden Once en az 8 hafta hastanin
takibini tercih etmekteyken; digerleri ise sinirin
eksplorasyon ve dekompresyonunun akut do-
nemde daha iyi sonug vermesi nedeniyle erken
cerrahiyi 6nermektedirler (8).

Bu olgu sunumu ile; PIiSS tuzaklanmalarinin
cesitliligine ve hastamizda oldugu gibi sadece
dcuincu parmak ekstansiyon kaybiyla da klinik
tablonun ortaya ¢ikabilecegine dikkat cekilmis;
nadir goriilen PiSSnun (st ekstremite tuzak
noropatilerinin ayirici tanisinda akilda tutulma-
sinin 6nemi ve ENMG'nin tanisal katkisi vurgu-
lanmistir.
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Lomber disk hernileri (LDH) gtiniimUizde bircok
insani etkileyen, yasam kalitesini bozan en te-
mel hastaliklardan biridir. Konservatif tedaviler-
den fayda gérmeyen hastalarda cerrahi tedavi
planlanir. Cerrahi sonrasi gorilen sik kompli-
kasyonlardan bir tanesi spinal enfeksiyonlardir.
Spinal enfeksiyonlar disk mesafesini ve vertebra
govdesini etkileyebilir, lomber abse olusturabi-
lir. Enfeksiyon klinik olarak bel ve sirt agrisi ile
baslar, daha sonra hareket kisithhdi, bacak agrisi
ve ates gorilur. Bu olgumuzda daha dnce 2 kez
lomber operasyon geciren, abse ve fistil olus-
masina ragmen 2 yil boyunca medikal olarak ta-
kip edilen hasta sunarak spinal enfeksiyonlara
yaklasim konusuna dikkat cekmek istedik.

ANAHTAR KELIMELER: Lomber disk hernisi,
Osteomyelit, Cerrahi tedavi
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ABSTRACT

Lomber disc hernias (LDH) are one of the most
basic illnesses that affect many people today.
Surgical treatment is planned in patients who
do not benefit from conservative treatment.
One of the common complications after sur-
gery is spinal infections. Spinal infections can
affect disc spacing and vertebral body, and may
create lumbar abscesses. Infection begins
clinically with low back and back pain, then
movement limitation, leg pain and fever are
seen. We wanted to draw attention to the
approach to spinal infections by presenting a
patient who had undergone a Ilomber
operation twice in our present circumstance
and who was followed up for 2 years despite
medical abcess and fistula formation.
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tis, Surgical treatment
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GiRiS

GlUnumuzde LDH de ilk yaklasim konservatif
yontemlerdir. Konservatif tedaviye ragmen si-
kayetlerin devam etmesi, ilerleyici motor kayip
gelismesi, kauda equina sendromu gibi ne-
denlerle cerrahi karari alinabilir. Ginuimuzde
cerrahi olarak en sik klasik mikrodiskektomi
tercih edilmektedir. Diskektomi sonrasi komp-
likasyon olarak ylizeyel yara enfeksiyonu, derin
enfeksiyon, artmis motor defisit, Bos fistllu ve
rekirrent disk hernileri sayilabilir (1). Bu komp-
likasyonlar icinde yer alan spinal enfeksiyonlar;
hastayi fiziksel, sosyal ve psikolojik olarak olum-
suz etkiler ve bu durum hem hasta icin hem de
ulke icin buyuk bir ekonomik sorun olusturur
(2). Enfeksiyondan slphe edilen vakalarda bir
an once tani konulmali ve tedavi siirecine vakit
kaybetmeden baglanmalidir.

ONAM: Hastadan vaka sunumu icin onay alin-
mistir.

OLGU

55 yasinda, 3 yil dnce baslayan bel ve sagd ba-
cak agrisi nedeniyle LDH tanisi konularak opere
edilen, fakat operasyondan 2 ay sonra sikayetle-
rinde belirgin diizelme olmamasi lzerine niiks
LDH tanisi konularak diskektomi+spinal enst-
rumantasyon yapilan erkek hasta klinigimize
lomber boélgede fistiilize olmus abse nedeniyle
basvurdu. Ozgecmis sorgulamasinda son ope-
rasyonun 2 yil dnce uygulandigi ve operasyon-
dan 20 giin sonra yara yeri akintisi olustugu
ogrenildi. Hasta bu sikayetler ile yaklasik 2 yil
boyunca takip edildigini ve her 20 glinde bir
lomber bolgeden ponksiyon yapilip abse bo-
saltildigini ve antibiotik kullandigini ifade etti.
Yapilan norolojik muayenesinde siddetli bel
agrisi, intervertebral spazm, yurimede guiglik,
lomber bolgede L1 lokalizasyonunda fistilize
olmus ve purilan akinti gelen aciklik mevcut
idi. Laboratuvar incelemelerinde WBC:20100,
Hb:12,2 g/dl, Sedimantasyon:83 mm/saat
CRP:14,5 mg/dL, Brucella aglitinasyon negatif
idi. Hastadan gonderilen yara kulttriinde Ure-
me olmadi. Bilgisayarli Tomografi (BT) ve Mag-
netik Rezonans Gorintileme (MRG) yapildi.
Goruntileme sonucundaT12, L1, L2 vertebralar
diizeyinde posteriorda paraspinal alanda yakla-
stk 68x32 mm boyutlarinda T1 AG hipointens,

T2 AG de hiperintens, IVKM takiben inferiorun-
da hafif kontrastlanma gosteren koleksiyon (Se-
kil 1) ve T12, L1, L2 vertebra korpuslara yerlesti-
rilen metalik vidalarin ¢cevrelerinde gevseme ile
uyumlu hipodens trakt gérintmleri izlenmistir.
Yine T12-L1, L2 vertebra korpuslarda yaygin
tim korpusu tutan ve posterior elemanlara
uzanim gosteren skleroz izlendi (Sekil 2). Has-
taya operasyon karari verilerek posterior girisim
ile abse bosaltildi ve metalik fiksatorler sokuldi
(Sekil 3). Abse materyallerinden yara yeri kul-
tlrd, mantar ve tiiberkiloz kulturleri génderil-
di. Kilturler sonucunda herhangi bir tireme ol-
madi. Operasyondan 20 glin sonra yara yerinde
koleksiyon olusmasi Uzerine reopere edilerek

Sekil 1: Prepoperatif MRG goriintiileme. T12, L1, L2 ver-
tebralar diizeyinde posteriorda paraspinal alanda yakla-
stk 68x32 mm boyutlarinda T1 AG de hipointens, T2 AG
de hiperintens, IVKM takiben inferiorunda hafif cidarsal
kontrastlanma gosteren koleksiyon

Sekil 2: Preoperatif BT goriintiileme. T12, L1, L2 verteb-
ra korpuslara yerlestirilen metalik vidalarin cevrelerinde
gevseme ile uyumlu hipodens trakt goriintimleri ve T12-
L1,L2 vertebra korpuslarda yaygin tim korpusu tutan ve
posterior elemanlara uzanim gosteren skleroz goriintiisu

Sekil 3: Postoperatif 3.ay cekilen Lumbosakral BT ve MRG
gorintuleri



abse bosaltildi. Hastaya teikoplanin 1x400 mg
ve siprofloksasin 2x2 mg baslandi ve yaklasik 2
ay bu tedavi devam ettirildi. Takipler esnasinda
eritrosit sedimantasyon hizi 58 mm/saat ve CRP
degeri 1,62 mg/dL 'ye kadar geriledi. Klinik ola-
rak agrilarinda belirgin bir gerileme olan hasta
2 ay sonra oral amoksisilin-klavulanik asit 3x625
mg dozda 1 ay kullanmak onerisiyle taburcu
edildi. 1 ay sonraki kontrollerinde CRP degerleri
normale geldi ve antibioterapi sonlandirldi. 3.
ay kontrollerinde klinik ve laboratuar olarak pa-
toloji izlenmedi.

TARTISMA

Spinal enfeksiyonlar gliinimuizde is yUki kaybi-
nin en 6nemli nedenlerinden birisidir. Patoge-
neze, enfeksiyonun kronikligine, tutulumun
boyutlarina ve hastanin 6zelliklerine gore ce-
sitli sekillerde siniflandinlabilir (3). Genel olarak
spontan veya postoperatif spinal enfeksiyonlar
olarak gruplandirilabilir.

Postoperatif enfeksiyon gelisme riski yaklasik
%4 tur. Nuks disk hernilerinde enfeksiyon riski
daha da artarken, enstrumantasyonun cerra-
hiye eklenmesi ile bu risk daha da artar. Pos-
toperatif spinal enfeksiyonlarin tedavileri uzun
sureli ve pahahdir. Ayni zamanda hastada ciddi
fiziksel ve psikolojik hasarlar birakir. Bu riskleri
azaltmak icin uygun cerrahi yontem tercih edil-
meli, ameliyat ortaminin sterilizasyonuna 6zen
gosterilmeli, operasyon siresi olabildigince
kisa tutulmali ve operasyon 6ncesi profilaktik
antibiotik kullanimina dikkat edilmelidir.

Enstrumantasyon kullaniminin enfeksiyona et-
kisi ile ilgili bircok calisma vardir. Bydon ve ark
nin yaptidi bir calismada primer spinal enfek-
siyon nedeniyle opere edilen 118 hasta, 10 yil
boyunca takip edilmis (4). Bu hastalar sadece
dekompresyon yapilan ve dekompresyon+ens-
trumantasyon yapilan hastalar olarak 2 gruba
ayrilmis. Takip sonucunda sadece dekompres-
yon uygulanan grupta, hastalarin %8.33’lnde
osteomyelit veya diskit devam ederken,
enstri-mante edilmis gruptaki hastalarin ise %
9.76’'sinda  enfeksiyonun  devam ettigi
bulunmustur.

Alonso ve ark nin yaptigi bir calismada ope-
re olan 81 adet spondilodiskitli hasta in-
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celenmis (5), hastalar debridman vyapilan,
debridman+enstrumantasyon yapilan ve deb-
ridman+eski enstrumantasyonu birakilan has-
talar olarak 3 gruba ayrlmis ve 2 yil sire ile
takip edilmistir. Takip sonucunda 3 grupta da
iyilesme oranlari benzer bulunmustur. Bu
calismalardan sonra Ozellikle spondilodiskitte
uzamis ve spesifik antibiyotik tedavisinin hala
tedavinin ana dayanagi oldugu, ameliyatin
mikrobiyolojik dogrulama ve histopatolojik
calisma icin  Ornekler sagladigini, bula-
sici odaklarin debridmanina izin verdigini
belirtmislerdir. Metalik fiksasyon materyalinin
kullaniminin da instabil omurgada iyilesmeyi
hizlandirdigini ve kronik enfeksiyona yatkinlk
yaratmadigini bildirmislerdir.

Enfeksiyonlar operasyondan sonra cesitli za-
manlarda ortaya c¢ikabilir. Kern, lomber cerrahi-
den 2,5 yil sonra vertebral osteomyelit, diskitis
ve menenijit gelisen bir olgu yayinlamistir (6).
Aydin ve arkadaslarinin calismasinda bu sire
ortalama 36 gundur (7). Bizim olgumuzda en-
feksiyon bulgulari 20. glinde ortaya ¢ikmistir.

Tanida spesifik bir muayene bulgusu olmadigi
icin laboratuar testleri ve go6runtileme
yontemleri 6n plana ¢ikar. Lokosit sayisi,
sedimantasyon hizi, CRP degeri, kiltirler,
direkt grafi, BT ve MRG tanida bize yardimci
parametrelerdir. Sedimantasyon hizinin her
tarli cerrahiden sonra da erken dénemde
yukselmesi nedeniyle CRP tetkiki daha o©n
plandadir (8,9). CRP, enfeksiyon gelisen
hastada postoperatif erken donemde yiikselir
ve tedavi sonrasi erken donemde normale iner.
Bizim olgumuzda da CRP postoperatif erken
donemde hizla azaldi. Direkt grafiler erken
donemde tanida yetersizdir, kemik pencerede
ki degisiklikler BT, yumusak doku ve disk
mesafesindeki patolojiler ise MRG ile daha
ayrinti  degerlendirilir.  Bizim olgumuzda
cekilen BT ve MRG ile tani rahathkla kondu.

Tum yontemlerin yaninda enfeksiyon bdlge-
sinden etkenin Uretilmesi buyuk 6neme sahip-
tir. Uygun tekniklerle kiltir alinsa bile etkenin
tespiti cok az vakada mimkiin olmaktadir. Bi-
zim olgumuzda da enfeksiyon baglangicindan
sonra uzun zaman ge¢mesi ve bu stirede strekli
antibiotik tedavisi almasinin da etkisiyle etken
uretilemedi.
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Bazi bakteriler Urettikleri bir biyofilm ile imp-
lant ylizeyine daha kolay tutunabilirler. Biyofilm
tabakasi icerisindeki bakteriler birbirlerine ve
alt katmanlara daha siki bir sekilde baglanirlar.
S. aureus, koagiilaz negatif Staphylococcus ve
Propionibacterium, biofilm olusturarak spinal
enstriimantasyondan sonra postoperatif en-
feksiyonlarda rol oynayan en yaygin organiz-
malardir. Ginimuzde bakterilerin bu biofilm
tabakasi ile enstrumanlara tutulmasini Onle-
mek amaciyla giimus iyonlarla kaph antibakte-
riyel vida sistemleri gelistiriimeye baglanmistir.
Yapilan deneylerde giimusin spinal cerrahi-
de kullanilan stabilizasyon sistemlerini bu ve
buna benzer bakterilerin etkilerinden %91.6
gibi yuksek bir oranda korudugu ve hatta bu
olimcll  bakterileri  oldurdigi  belirlen-
mistir. Yine omurga cerrahisinde kullanilan
implantlarin hidrojen peroksit ile 6nceden
islenmis titanyum grandllerin enfeksiyon ile
iliskili bakterilerin  buyumesini engelledigi
bulunmustur (10).

Enfeksiyon gelistikten sonra izlenilmesi gere-
ken prosedir arastirmalarla kanitlanmis pro-
tokoller cercevesinde olmaldir. Aksi halde, os-
teomyelit, abse, menenjit, sepsis veya mesafe
enfeksiyonunun devam etmesi gibi ilerlemis
komplikasyonlar kaginilmaz olacaktir. Postope-
ratif enfeksiyonunun tedavisinde oncelikle kon-
servatif tedavi uygulanmalidir. Uzun sureli isti-
rahat, analjezik ve antienflamatuvar, uygun ve
en az dort hafta slrecek intraven6z antibiyotik
tedavisi, sonrasinda 3-6 hafta oral antibiotik te-
davisi 6nerilir. Bizim olgumuzda da 8 hafta int-
ravendz antibiotik tedavisi sonrasi 4 hafta oral
antibiotik ile tedavi sonlandirildi.

Medikal tedavinin etkili olmadigi, ilerleyici n6ro-
lojik defisit gelisen veya segmenter instabilitesi
bulunan hastalarda, cerrahi tedavi onerilir (11,
12). Norolojik durumdan bagimsiz olarak, epi-
dural abse mevcudiyeti cerrahi tedavi gerektirir.
instabilite yaratmayan bir epidural abse, sadece
laminektomi ile de tedavi edilebilir (11, 13). Cer-
rahide amag abse bosaltilmasi, genis debrid-
man yapilmasi, etkenin Uretilmesi ve varsa de-
formitelerin diizeltilmesidir. Temel kabul géren
gorus spinal enfeksiyon bulunan bir hastada 1
yildan kisa sireli enstrumantasyon varsa sade-
ce abse bosaltilmasi ve debridman yapilarak
kaltdr sonucuna uygun antibioterapi yapiimasi,

1 yildan uzun sireli enstriimantasyon mevcut
ise sistemin sokulebilecedi gerektigidir. Spinal
enfeksiyona bagl instabilite varsa enstriman-
tasyon yapilmaldir.

Sonug olarak komplikasyon cerrahi branslarin
her zaman karsilastigi bir durum ve bilimsel bir
gercektir. Komplikasyon yonetiminin hangi pro-
tokollerde olacagi bilimsel olarak belirlenmistir.
Bizlerin yapacagi komplikasyon gelistiginde
ondan kagcmak degil, bilimin gerektirdigi ilkeler
dogrultusunda hizl tani ve tedavi protokollerini
uygulamaya koymak olmalidir. Béylece olusabi-
lecek daha buylk komplikasyonlarin da 6niine
gecmis olabiliriz.
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