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Öz 

!ÍÁëȡ KÁÌąĥÍÁÍąÚÄÁ ÇÅÂÅÌÉËÔÅ ÔİÔİÎ ÄÕÍÁÎąÎÁ ÍÁÒÕÚ ËÁÌÁÎ ÁÎÎÅ ÓąëÁÎÌÁÒąÎ ÁËÃÉøÅÒ ÄÏËÕÓÕÎÄÁ ÍÅÙÄÁÎÁ ÇÅÌÅÎ ÄÅøÉĥÉËÌÉËÌÅÒ 
İÚÅÒÉÎÅ ÁÌÆÁ ÌÉÐÏÉË ÁÓÉÔÉÎ ÅÔËÉÌÅÒÉÎÉÎ ÄÅÎÅÙÓÅÌ ÓąëÁÎ ÍÏÄÅÌÉ İÚÅÒÉÎÄÅ ÁÒÁĥÔąÒąÌÍÁÓą ÁÍÁëÌÁÎÄąȢ 

9ĘÎÔÅÍÌÅÒȡ KÁÌąĥÍÁÄÁ ςψ ÁÄÅÔ ÄÉĥÉ 3ÐÒÁÇÕÅ-$Á×ÌÅÙ ÃÉÎÓÉ ÓąëÁÎÌÁÒ ËÕÌÌÁÎąÌÄąȢ 'ÅÂÅ ÓąëÁÎÌÁÒȠ +ÏÎÔÒÏÌ ÇÒÕÂÕȟ 4İÔİÎ ÄÕÍÁÎą ɉ4$Ɋ 
ÇÒÕÂÕȟ 4İÔİÎ ÄÕÍÁÎą Ϲ !ÌÆÁ ÌÉÐÏÉË ÁÓÉÔ ɉ4$Ϲ!,!Ɋ ÇÒÕÂÕ ÖÅ !ÌÆÁ ÌÉÐÏÉË ÁÓÉÔ ɉ!,!Ɋ ÇÒÕÂÕ ÏÌÍÁË İÚÅÒÅ ÒÁÓÔÇÅÌÅ ÄĘÒÔ ÅĥÉÔ ÇÒÕÂÁ ÁÙÒąÌÄąȢ 
4$ ÖÅ 4$Ϲ!,! ÇÒÕÂÕÎÄÁËÉ ÓąëÁÎÌÁÒ ëÉÆÔÌÅĥÍÅÄÅÎ ĘÎÃÅ ÓÅËÉÚ ÈÁÆÔÁ ÖÅ ÇÅÂÅÌÉË ÓİÒÅÓÉÎÃÅ ÇİÎÄÅ ÉËÉ ÓÁÁÔ ÔİÔİÎ ÄÕÍÁÎąÎÁ ÍÁÒÕÚ 
ÂąÒÁËąÌÄąȢ 

4$Ϲ!,! ÖÅ !,! ÇÒÕÂÕÎÄÁËÉ ÓąëÁÎÌÁÒÁ ÉÓÅ ëÉÆÔÌÅĥÍÅÄÅÎ ĘÎÃÅ ÓÅËÉÚ ÈÁÆÔÁ ÖÅ ÇÅÂÅÌÉË ÓİÒÅÓÉÎÃÅ ÇİÎ ÁĥąÒą ÏÒÁÌ ÇÁÖÁÊ ÙÏÌÕ ÉÌÅ ςπ ÍÇ/kg 
ÄÏÚÕÎÄÁ ÁÌÆÁ ÌÉÐÏÉË ÁÓÉÔ ÖÅÒÉÌÄÉȢ $ÅÎÅÙÉÎ ÓÏÎÕÎÄÁ ÓąëÁÎÌÁÒ ÄÅËÁÐÉÔÅ ÅÄÉÌÅÒÅË ÁËÃÉøÅÒ ÄÏËÕÌÁÒą ëąËÁÒąÌÄą ÖÅ ÈÉÓÔÏÌÏÊÉËȟ ÂÉÙÏËÉÍÙÁÓÁÌ ÖÅ 
ÉÍÍİÎÏÈÉÓÔÏËÉÍÙÁÓÁÌ ÍÅÔÏÔÌÁÒ ÕÙÇÕÌÁÎÄąȢ 

"ÕÌÇÕÌÁÒȡ 4$ ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ËÅÓÉÔÌÅÒÉÎÄÅ ÉÎÆÌÁÍÁÔÕÁÒ ÈİÃÒÅ ÁÒÔąĥąȟ ËÏÎÊÅÓÙÏÎȟ ĘÄÅÍȟ ÈÅÍÏÒÁÊÉ ÇÉÂÉ ÈÉÓÔÏÐÁÔÏÌÏÊÉË ÂÕÌÇÕÌÁr 
ÇĘÚÌÅÎÄÉȢ !,! ÕÙÇÕÌÁÍÁÓąÙÌÁ ÂÕ ÈÉÓÔÏÐÁÔÁÌÏÊÉË ÂÕÌÇÕÌÁÒÄÁ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË ÁÎÌÁÍÌą ÏÒÁÎÄÁ ÄİÚÅÌÍÅÌÅÒ ÉÚÌÅÎÄÉȢ 4$ ÇÒÕÂÕÎÄÁ 6%'& 
ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉÎÉÎ ËÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÇĘÒÅ ÁÎÌÁÍÌą ÁÒÔąĥ ÇĘÓÔÅÒÄÉøÉȟ 4$Ϲ!,! ÇÒÕÂÕÎÄÁ ÉÓÅ 4$ ÇÒÕÂÕÎÁ ÇĘÒÅ 6%'& 
ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉÎÉÎ ÁÎÌÁÍÌą ÄÅÒÅÃÅÄÅ ÁÚÁÌÄąøą ÂÅÌÉÒÌÅÎÄÉȢ 4$ ÇÒÕÂÕÎÄÁ -$! ÄÅøÅÒÌÅÒÉÎÉÎ ËÏÎÔÒÏÌÅ ÇĘÒÅ ÁÎÌÁÍÌą ÄÅÒÅÃÅÄÅ ÁÒÔÔąøąȟ 
4$Ϲ!,! ÇÒÕÂÕÎÄÁ ÉÓÅ 4$ ÇÒÕÂÕÎÁ ÇĘÒÅ ÁÎÌÁÍÌą ÄÅÒÅÃÅÄÅ ÁÚÁÌÄąøą ÇĘÚÌÅÎÄÉȢ 

3ÏÎÕëȡ 4İÔİÎ ÄÕÍÁÎąÎąÎ ÇÅÂÅ ÓąëÁÎ ÁËÃÉøÅÒÉÎÄÅ ÙÏÌ ÁëÔąøą ÏËÓÉÄÁÔÉÆ ÈÁÓÁÒąÎȟ ÁÌÆÁ ÌÉÐÏÉË ÁÓÉÔ ÔÅÄÁÖÉsinin antioksidan etkileri ile 
ËąÓÍÅÎ ÅÎÇÅÌÌÅÎÄÉøÉ ÂÅÌÉÒÌÅÎÄÉȢ  
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Investigation of the Effects of Alpfa Lipoic Acid on Changes in Maternal Rat Lung  
Caused by Tobacco Smoke Exposure in Pregnancy 

 

Abstract 

Objectives: The aim of our study was to investigate the effects of alpha lipoic acid on changes in the lung tissue of 
mothers exposed to tobacco smoke during pregnancy on an experimental rat model. 

Methods: In the study, twenty-eight Spraque-Dawley female rats were used. Rats were randomly divided into four 
groups: Control, tobacco smoke (TS), tobacco smoke + alpha lipoic acid (TS+ALA) and alpha lipoic acid (ALA). Rats in 
the TS and TS+ALA groups were exposed to tobacco smoke twice a day for one hour starting from eight weeks before 
mating and during pregnancy. 20 mg / kg of ALA was administered to ALA and TS+ALA group via oral gavage. At the 
end of the experiment, the rats were decapitated and lung tissues were removed and histological, biochemical and 
immunohistochemical methods were applied. 

Result: Histopathological findings such as inflammatory cell enlargement, congestion, edema, hemorrhage were 
observed in lung sections of TS group. Statistically significant improvement was observed in these histopathological 
findings with ALA application. VEGF immunoreactivity was significantly increased in TS group compared to control 
group and VEGF immunoreactivity decreased significantly in TS + ALA group according to TS group. It was observed 
that the MDA levels in the group of tobacco smoke increased with respect to the control, whereas those in the TS +ALA 
group decreased significantly with respect to the TS group. 

Conclusion: The oxidative damage caused by tobacco smoke in the pregnant rat lung was partially inhibited by the 
antioxidant effects of alpha lipoic acid treatment. 

 

Keywords: Pregnancy, tobacco smoke, alpha lipoic acid, lung, rat. 

 
 

GİRİŞ 

KÅÖÒÅÓÅÌ ÔİÔİÎ ÄÕÍÁÎą ɉK4$Ɋȟ ÉËÉ ÓÏÌÕÎÁÎ 
ÓÉÇÁÒÁ ÁÒÁÓąÎÄÁËÉ ÂÅËÌÅÍÅ ÓİÒÅÓÉÎÄÅ ÁëąøÁ 
ëąËÁÎ ÁÎÁ ÁËąÍ ÄÕÍÁÎą ÖÅ ÙÁÎÁÎ ÂÉÒ ÓÉÇÁÒÁÎąÎ 
ÕÃÕÎÄÁÎ ëąËÁÎ ÙÁÎ ÁËąÍ ÄÕÍÁÎąÎÄÁÎ ÏÌÕĥÕÒ1. 
9ÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒÄÁ ÙÁÎ ÁËąÍ ÄÕÍÁÎąÎÁ 
maruz kalanlarda polisiklik aromatik 
hidrokarbon (PAH), nitrozamin, aromatik amin, 
karbonmonoksit (CO), nikotin ve amonyak gibi 
ÔÏËÓÉË ÍÁÄÄÅÌÅÒÉÎ ÄÁÈÁ ÙİËÓÅË ÏÌÄÕøÕ ÔÅÓÐÉÔ 
ÅÄÉÌÍÉĥÔÉÒ2,3Ȣ K4$ ÍÁÒÕÚÉyetinin sigara 
ÉëÅÎÌÅÒÄÅËÉÎÅ ÂÅÎÚÅÒ ĥÅËÉÌÄÅ ÖİÃÕÔÔÁ ÈÁÓÁÒ 
ÏÌÕĥÔÕÒÄÕøÕ ÖÅ ĘÎÌÅÎÅÂÉÌÉÒ ĘÌİÍ ÎÅÄÅÎÌÅÒÉ 
ÁÒÁÓąÎÄÁ İëİÎÃİ ÓąÒÁÄÁ ÙÅÒ ÁÌÄąøą ÂÉÌÄÉÒÉÌÍÉĥÔÉÒ4. 
$İÎÙÁ 3ÁøÌąË vÒÇİÔİ ɉ$3vɊȭÎİÎ ÒÁÐÏÒÕÎÄÁȟ ρυ 
ÙÁĥ İÚÅÒÉ ËÁÄąÎÌÁÒÄÁ ÓÉÇÁÒÁ ÉëÍÅ ÓąËÌąøąÎąÎ 
ÄİÎÙÁÄÁ Ϸψȟ 4İÒËÉÙÅȭÄÅ ÉÓÅ Ϸρσȟρ ÏÌÄÕøÕ 
ÒÁÐÏÒ ÅÄÉÌÍÉĥÔÉÒ5,6Ȣ 'ÅÂÅÌÉËÔÅ ÐÁÓÉÆ ÉëÉÃÉÌÉË 
ÏÒÁÎÌÁÒąÎąÎ ÉÓÅ ÏÌÄÕËëÁ ÙİËÓÅË ÏÌÄÕøÕȟ ÓÉÇÁÒÁ 
ÄÕÍÁÎą ÍÁÒÕÚÉÙÅÔÉÎÉÎ ÈÅÍ ÁÎÎÅ ÓÁøÌąøąÎą ÈÅÍ 
ÄÅ ÆÅÔİÓ ÖÅ ÙÅÎÉÄÏøÁÎ ÓÁøÌąøąÎą ÏÌÕÍÓÕÚ 
ÅÔËÉÌÅÄÉøÉ ÂÉÌÄÉÒÉÌÍÉĥÔÉÒ7,8.  

4İÔİÎ ÄÕÍÁÎą ÓÅÒÂÅÓÔ ÒÁÄÉËÁÌÌÅÒÉÎ ËÁÙÎÁøąÄąÒȢ 
!ÒÔÁÎ ÓÅÒÂÅÓÔ ÒÁÄÉËÁÌÌÅÒ ËÒÏÎÉË ÏÂÓÔÒİËÔÉÆ 
ÁËÃÉøÅÒ ÈÁÓÔÁÌąøą ɉ+/!(Ɋȟ ÉÄÉÏÐÁÔÉË ÐÕÌÍÏÎÅÒ 
ÆÉÂÒÏÚÉÓ ɉd0&Ɋȟ ËÒÏÎÉË ÂÒÏÎĥÉÔȟ ÁÍÆÉÚÅÍ ÖÅ ÁÓÔąÍ 
ÇÉÂÉ ÍÁÌÉÇÎ ÏÌÍÁÙÁÎ ÓÏÌÕÎÕÍ ÈÁÓÔÁÌąËÌÁÒąÙÌÁ 
ÉÌÉĥËÉÌÅÎÄÉÒÉÌÍÉĥÔÉÒ9Ȣ 3ÏÌÕÎÁÎ ÔİÔİÎ ÄÕÍÁÎąȟ 
ÁËÃÉøÅÒ ÄÏkusunda azot ve reaktif oksijen 
ÔİÒÌÅÒÉÎÉÎ İÒÅÔÉÌÍÅÓÉÎÅ ÖÅ ÂÕÎÕ ÔÁËÉÂÅÎ 
ÉÎÆÌÁÍÁÔÕÁÒ ÈİÃÒÅÌÅÒÉÎ ÁËÔÉÖÁÓÙÏÎÕÎÁ ÖÅ 
ÅÎÄÏÔÅÌÙÁÌ ÈÁÓÁÒÁ ÙÏÌ ÁëÁÒ4Ȣ $ÅøÉĥÅÎ ÖÁÓËİÌÅÒ 
ÅÎÄÏÔÅÌÙÁÌ ÂİÙİÍÅ ÆÁËÔĘÒ ɉ6%'&Ɋ 
ÅËÓÐÒÅÓÙÏÎÌÁÒąÎąÎ ÁËÃÉøÅÒÌÅÒÄÅ ÇĘÚÌÅÎÅÎ ÂÕ 
ÈÁÓÁÒÌÁÒÌÁ ÂÁøÌÁÎÔąÌą ÏÌÄÕøÕȟ ÁËÃÉøÅÒ ËÁÐÉÌÌÅÒ 
ÆÏÎËÓÉÙÏÎÕÎÕ ÖÅ ÇÅëÉÒÇÅÎÌÉË ÁÒÔąĥąÎą ÅÔËÉÌÅÄÉøÉȟ 
ÁËÃÉøÅÒ ÔÁÍÉÒÉ ÖÅ ÙÅÎÉÄÅÎ ÍÏÄÅÌÌÅÎÍÅÓÉÎÄÅ 
ĘÎÅÍÌÉ ÒÏÌ ÏÙÎÁÄąøą ÏÒÔÁÙÁ ËÏÙÕÌÍÕĥÔÕÒ10. 
!ÎÔÉÏËÓÉÄÁÎ ËÕÌÌÁÎąÍąÎąÎ ÁËÃÉøÅÒ ÄÏËÕÓÕÎÄÁËÉ 
6%'& ÅËÓÐÒÅÓÙÏÎÌÁÒąÎą ÄÅøÉĥÔÉÒÄÉøÉ 
bilinmektedir 11. Alfa lipoik asit (ALA) gibi 
ÁÎÔÉÏËÓÉÄÁÎÌÁÒąÎ ëÅĥÉÔÌÉ ÄÏËÕÌÁÒÄÁ ÐÅÒÏËÓÉÌ ÖÅ 
OH- ÒÁÄÉËÁÌÌÅÒÉ ÇÉÂÉ ÂÉÒëÏË ÒÅÁËÔÉÆ ÏËÓÉÊÅÎ 
ÔİÒÌÅÒÉÎÉ ÓİÐİÒÅÒÅË ÏËÓÉÄÁÔÉÆ ÓÔÒÅÓÉ ÁÚÁÌÔÔąøą ÖÅ 
ÓÅÒÂÅÓÔ ÒÁÄÉËÁÌ ËÁÙÎÁËÌą ÈÉÓÔÏÐÁÔÏÌÏÊÉË 
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ÔÁÂÌÏÎÕÎ ÉÙÉÌÅĥÍÅÓÉÎÅ ËÁÔËą ÓÕÎÄÕøÕ ÒÁÐÏÒ 
ÅÄÉÌÍÉĥtir 12.  

"Õ ëÁÌąĥÍÁÎąÎ ÁÍÁÃąȠ ÇÅÂÅÌÉËÔÅ ÔİÔİÎ ÄÕÍÁÎąÎÁ 
ÍÁÒÕÚ ËÁÌÁÎ ÁÎÎÅ ÓąëÁÎ ÁËÃÉøÅÒ ÄÏËÕÌÁÒąÎÄÁ 
ÍÅÙÄÁÎÁ ÇÅÌÅÎ ÄÅøÉĥÉËÌÉËÌÅÒ İÚÅÒÉÎÅ !,!ȭ ÎąÎ 
etkilerinin incelenmesidir.  

YÖNTEMLER 

KÁÌąĥÍÁ &ąÒÁÔ ÎÉÖÅÒÓÉÔÅÓÉ (ÁÙÖÁÎ $ÅÎÅÙÌÅÒÉ 
%ÔÉË +ÕÒÕÌÕȭÎÕÎ ςπρχȾςσ ÔÏÐÌÁÎÔą ÓÁÙąÌą ËÁÒÁÒą 
ÇÅÒÅøÉÎÃÅ ÅÔÉË ÙĘÎÄÅÎ ÕÙÇÕÎ ÂÕÌÕÎÁÒÁË ÙÁÐąÌÄąȢ 
KÁÌąĥÍÁÄÁ &$!-ȭÄÁÎ ÔÅÍÉÎ ÅÄÉÌÅÎ ÏÒÔÁÌÁÍÁ 
ÁøąÒÌąøą ρφπϻρπ ÇÒ ÏÌÁÎ ςψ ÁÄÅÔ φ ÈÁÆÔÁÌąË 
Sprague-$Á×ÌÅÙ ÃÉÎÓÉ ÄÉĥÉ ÓąëÁÎÌÁÒ ÉÌÅ ÄÉĥÉ 
ÓąëÁÎÌÁÒąÎ ÇÅÂÅ ËÁÌÍÁÓą ÉëÉÎ ÇÅÒÅËÌÉ ςψ ÁÄÅÔ 
Sprague-Dawley cinsi ÅÒÉĥËÉÎ ÅÒËÅË ÓąëÁÎÌÁÒ 
ËÕÌÌÁÎąÌÄąȢ (ÅÒ ËÁÆÅÓÔÅ ÂÉÒ ÄÉĥÉ ÓąëÁÎ ÉÌÅ ÂÉÒ 
ÅÒÉĥËÉÎ ÅÒËÅË ÓąëÁÎ ÏÌÁÃÁË ĥÅËÉÌÄÅ ëÉÆÔÌÅĥÔÉÒÉÌÍÅ 
ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉ ÖÅ ÖÁÊÉÎÁÌ ÓÍÅÁÒÄÁ ÓÐÅÒÍÉÎ 
ÇĘÚÌÅÎÄÉøÉ ÔÁÒÉÈ ÅÍÂÒÉÙÏÎÉË πȢ ÇİÎ ÏÌÁÒÁË ËÁÂÕÌ 
ÅÄÉÌÄÉȢ $ÅÎÅÙ ÈÁÙÖÁÎÌÁÒą &$!- ÈÁÙÖÁÎ 
laborÁÔÕÖÁÒąÎÄÁ ÄÅÎÅÙ ÓİÒÅÓÉÎÃÅ ÓÔÁÎÄÁÒÔ ÓąëÁÎ 
pelet yemi ve musluk suyu ile 12 saat (07:00-
ρωȡππɊ ÁÙÄąÎÌąË-12 saat (19:00- πχȡππɊ ËÁÒÁÎÌąË 
ÐÅÒÉÙÏÄÕÎÄÁȟ ςρϻρȍ# ÏÒÔÁÍ ÓąÃÁËÌąøąÎÄÁ 
ÂÅÓÌÅÎÄÉȢ 'ÅÂÅ ÓąëÁÎÌÁÒȠ +ÏÎÔÒÏÌ ÇÒÕÂÕȟ 4İÔİÎ 
ÄÕÍÁÎą ɉ4$Ɋ ÇÒÕÂÕȟ 4İÔİÎ ÄÕÍÁÎą Ϲ !Ìfa lipoik 
asit (TD+ALA) grubu ve Alfa lipoik asit (ALA) 
ÇÒÕÂÕ ÏÌÍÁË İÚÅÒÅ ÒÁÓÔÇÅÌÅ ÄĘÒÔ ÅĥÉÔ ÇÒÕÂÁ 
ÁÙÒąÌÄą ɉÎЀχɊȢ 4$ ÖÅ 4$Ϲ!,! ÇÒÕÂÕÎÄÁËÉ ÄÉĥÉ 
ÓąëÁÎÌÁÒȟ ëÉÆÔÌÅĥÍÅÄÅÎ ĘÎÃÅ ÓÅËÉÚ ÈÁÆÔÁ ÖÅ 
ÇÅÂÅÌÉË ÓİÒÅÓÉÎÃÅ ÇİÎÄÅ ÉËÉ ÄÅÆÁ ÂÉÒÅÒ ÓÁÁÔ 
ÔİÔİÎ ÄÕÍÁÎąÎÁ ÍÁÒÕÚ ÂąÒÁËąÌÄąȢ 4$Ϲ!,! 
ÇÒÕÂÕÎÄÁËÉ ÓąëÁÎÌÁÒÁ ÔİÔİÎ ÄÕÍÁÎąÎÁ ÉÌÁÖÅÔÅÎ 
ςπ ÍÇȾËÇ ÄÏÚÕÎÄÁ ÁÌÆÁ ÌÉÐÏÉË ÁÓÉÔ ÇİÎ ÁĥąÒą ÏÒÁÌ 
ÇÁÖÁÊ ÙÏÌÕ ÉÌÅ ÖÅÒÉÌÄÉȢ !,! ÇÒÕÂÕÎÄÁËÉ ÓąëÁÎÌÁÒÁ 
ÉÓÅ ÂÅÌÉÒÔÉÌÅÎ ÓİÒÅ ÂÏÙÕÎÃÁ ÓÁÄÅÃÅ ςπ ÍÇȾËÇ 
ÄÏÚÕÎÄÁ ÁÌÆÁ ÌÉÐÏÉË ÁÓÉÔ ÇİÎ ÁĥąÒą ÏÒÁÌ ÇÁÖÁÊ ÙÏÌÕ 
ile uÙÇÕÌÁÎÄą13Ȣ $ÏøÕÍ ÉÌÅ ÂÉÒÌÉËÔÅ ÂİÔİÎ 
ÕÙÇÕÌÁÍÁÌÁÒ ÄÕÒÄÕÒÕÌÄÕȢ 4İÍ ÇÒÕÐÌÁÒÄÁËÉ 
ÁÎÎÅ ÓąëÁÎÌÁÒ ÌÁËÔÁÓÙÏÎ ÄĘÎÅÍÉ ÂÉÔÔÉËÔÅÎ ÓÏÎÒÁ 
ketamin (75mg/kg) ve xylazine (10mg/kg) 
ÁÎÅÓÔÅÚÉÓÉ ÁÌÔąÎÄÁ ÄÅËÁÐÉÔÅ ÅÄÉÌÅÒÅËȟ ÁËÃÉøÅÒ 
ÄÏËÕÌÁÒą ëąËÁÒąÌÄąȢ  

$ÅÎÅÙ $İÚÅÎÅøÉ ÖÅ 4İÔİÎ $ÕÍÁÎąÎąÎ 6ÅÒÉÌÍÅÓÉ 

4İÔİÎ ÄÕÍÁÎą ÕÙÇÕÌÁÍÁÓą ρυπØυπØυπ 
ÂÏÙÕÔÌÁÒąÎÄÁ ËÁÐÁøą İÓÔÔÅÎ ÁëąÌÁÂÉÌÉÒ ĥÅËÉÌÄÅ 
ĘÚÅÌ ÂÉÒ ÃÁÍ ËÁÆÅÓ ÉëÅÒÉÓÉÎÄÅ ÇÅÒëÅËÌÅĥÔÉÒÉÌÄÉȢ ρπ 
ÇÒÁÍÌąË ÔİÔİÎİÎ ÙÁÎÍÁÓą ÉÌÅ ÏÒÔÁÙÁ ëąËÁÎ 
ÄÕÍÁÎȟ ÁËÖÁÒÙÕÍ ÈÁÖÁ ÐÏÍÐÁÓą ɉ!0-001 
8d,/.' !ÑÕÁÒÉÕÍ !ÉÒ 0ÕÍÐȟ #ÈÉÎÁɊ ÁÒÁÃąÌąøąÙÌÁ 
ÃÁÍ ËÁÆÅÓ ÉëÅÒÉÓÉÎÅ ÖÅÒÉÌÄÉȢ 4İÔİÎ ÄÕÍÁÎą 
ÖÅÒÉÌÅÃÅË ÈÅÒ ÂÉÒ ÇÒÕÂÁ ÁÉÔ ÓąëÁÎÌÁÒȟ ÁÙÒą 
ËÁÆÅÓÌÅÒÄÅ ÏÌÁÃÁË ÂÉëÉÍÄÅ ÂÕ ÄİÚÅÎÅË 
ÁÒÁÃąÌąøąÙÌÁ ÄÅÎÅÙ ÓİÒÅÓÉ ÂÏÙÕÎÃÁ ÈÅÒ ÇİÎ ωȡππ-
10:00 ve 14:00-ρυȡππ ÓÁÁÔÌÅÒÉ ÁÒÁÓą ÔÏÐÌÁÍ ÉËÉ 
ÓÁÁÔ ÄÕÍÁÎÁ ÍÁÒÕÚ ÂąÒÁËąÌÄąÌÁÒȢ  

Histolojik Takip ve Boyama 

(ÉÓÔÏÐÁÔÏÌÏÊÉË ÄÅøÅÒÌÅÎÄÉÒÍÅÌÅÒ ÉëÉÎ ςτ ÓÁÁÔ 
ÓİÒÅ ÉÌÅ ϷρπȭÌÕË ÆÏÒÍÁÌÄÅÈÉÔ ÉëÅÒÉÓÉÎÄÅ ÆÉËÓÅ 
ÅÄÉÌÅÎ ÁËÃÉøÅÒ ÄÏËÕÌÁÒą ÆÉËÓÁÓÙÏÎ ÉĥÌÅÍÉÎÉÎ 
ÁÒÄąÎÄÁÎ ςτ ÓÁÁÔ ÂÏÙÕÎÃÁ ëÅĥÍÅ ÓÕÙÕ ÁÌÔąÎÄÁ 
ÙąËÁÎÄąȢ 9ąËÁÎÁÎ ÄÏËÕÌÁÒ ÒÕÔÉÎ ÈÉÓÔÏÌÏÊik takip 
ÓÅÒÉÌÅÒÉÎÄÅÎ ÇÅëÉÒÉÌÅÒÅË ÐÁÒÁÆÉÎ ÂÌÏËÌÁÒÁ 
ÇĘÍİÌÄİȢ 0ÁÒÁÆÉÎ ÂÌÏËÌÁÒÄÁÎ υ ʈÍ ËÁÌąÎÌąøąÎÄÁ 
ËÅÓÉÔÌÅÒ ÁÌąÎÄąȢ %ÌÄÅ ÅÄÉÌÅÎ ÐÒÅÐÁÒÁÔÌÁÒ 
Hematoksilen-%ÏÚÉÎ ÉÌÅ ÂÏÙÁÎÁÒÁË ąĥąË 
ÍÉËÒÏÓËÏÂÕ ÁÌÔąÎÄÁ ɉ.ÏÖÅÌ .-800M) incelenip 
ÆÏÔÏøÒÁÆÌÁÎÄąȢ $ÅøÉĥÉËÌÉËÌÅÒ ÈÉÓÔÏÐÁtolojik 
ÄÕÒÕÍÌÁÒąÎÁ ÇĘÒÅ ÙÏË ɉπɊȟ ÈÁÆÉÆ ɉρɊȟ ÏÒÔÁ ɉςɊ ÖÅ 
ĥÉÄÄÅÔÌÉ ɉσɊ ÏÌÁÒÁË ÄÅøÅÒÌÅÎÄÉÒÉÌÅÒÅË ÈÉÓÔÏÓËÏÒ 
ÔÁÂÌÏÓÕ ëąËÁÒąÌÄą14. 

İmmunohistokimyasal Boyama 

!ËÃÉøÅÒ ÄÏËÕÓÕÎÄÁ 6%'& ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉÎÉÎ 
ÂÅÌÉÒÌÅÎÍÅÓÉ ÉëÉÎȟ ÓÏøÕÔÕÌÍÕĥ ÐÁÒÁÆÉÎ 
bloklardan polilizinl
ËÅÓÉÔÌÅÒ ÁÌąÎÄąȢ +ÓÉÌÏÌ ÉÌÅ ÄÅÐÁÒÁÆÉÎÉÚÁÓÙÏÎ ÖÅ 
ĥÅÆÆÁÆÌÁĥÔąÒÍÁ ÉĥÌÅÍÉÎÄÅÎ ÓÏÎÒÁ ÄÏËÕÌÁÒ ÁÚÁÌÁÎ 
ÄÅÒÅÃÅÌÉ ÁÌËÏÌ ÓÅÒÉÌÅÒÉÎÄÅÎ ÇÅëÉÒÉÌÉÐ ÁÎÔÉÇÅÎ 
ÒÅÔÒÉÅÖÁÌ ÉëÉÎ ÓÉÔÒÁÔ ÔÁÍÐÏÎ ÓÏÌİÓÙÏÎÕÎÄÁ Ð(ȡ 
φȭÄÁ ÍÉËÒÏÄÁÌÇÁ ÆąÒąÎÄÁ ɉχυπ7Ɋ ρς ÄÁËÉËÁ 
ËÁÙÎÁÔąÌÄąȢ %ÎÄÏÊÅÎ ÐÅÒÏËÓÉÄÁÚ ÁËÔÉÖÉÔÅÓÉÎÉ 
ĘÎÌÅÍÅË ÉëÉÎ ÈÉÄÒÏÊÅÎ ÐÅÒÏËÓÉÔ ÂÌÏËÅÒ ɉ4!-125-
HP Lot No: HP18180, Hydrogen Peroxide Block, 
Thermo Scientific) ile muamele edildi. Zemin 
ÂÏÙÁÓąÎą ÅÎÇÅÌÌÅÍÅË ÉëÉÎ υ ÄÁËÉËÁ 5ÌÔÒÁ 6 "ÌÏÃË 
(TA-125-UB, Ultra V Block, Thermo Scientific) 
ÕÙÇÕÌÁÍÁÓąÎÄÁÎ ÓÏÎÒÁ ÐÒÉÍÅÒ ÁÎÔÉËÏÒ ɉ2"-
9031-P lot No: 9031P1505A, Polyclonal Anti-
6%'& !ÎÔÉÂÏÄÙɊ ÄÁÍÌÁÔąÌÁÎ ÄÏËÕÌÁÒ φπ ÄÁËÉËÁ 
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ÏÄÁ ąÓąÓąÎÄÁ ËÁÒÁÎÌąË ÖÅ ÎÅÍÌÉ ÏÒÔÁÍÄÁ ÉÎËİÂÅ 
ÅÄÉÌÄÉȢ dÎËİÂÁÓÙÏÎÄÁÎ ÓÏÎÒÁ ÄÏËÕÌÁÒ ÓÅËÏÎÄÅÒ 
antikor (TPɀ060-BN, Biotinylated Goat Anti-
Poliyvalent (anti-mouse / rabbit IgG), Thermo 
Scientific) ile muamele edildi. Negatif kontrol 
ÏÌÁÒÁË ËÕÌÌÁÎąÌÁÎ ÄÏËÕÌÁÒÄÁ ÉÓÅ ÐÒÉÍÅÒ ÁÎÔÉËÏÒ 
yerine PBS (Phosphate Buffered Saline) 
ËÕÌÌÁÎąÌÄąȟ ÄÉøÅÒ ÂÁÓÁÍÁËÌÁÒÄÁ ÈÅÒÈÁÎÇÉ ÂÉÒ 
ÄÅøÉĥÉËÌÉË ÙÁÐąÌÍÁÄąȢ -ÁÙÅÒȭÓ ÈÅÍÁÔÏËÓÉÌÅÎ ÉÌÅ 
ÚąÔ ÂÏÙÁÍÁÓą ÙÁÐąÌÁÎ ÄÏËÕÌÁÒ 0"3 ÖÅ ÄÉÓÔÉÌÅ 
ÓÕÄÁÎ ÇÅëÉÒÉÌÅÒÅË ÕÙÇÕÎ ËÁÐÁÔÍÁ ÓÏÌİÓÙÏÎÕ ÉÌÅ 
ËÁÐÁÔąÌÄąȢ (ÁÚąÒÌÁÎÁÎ ÐÒÅÐÁÒÁÔÌÁÒ ąĥąË 
mikroskobunda (Novel N-800M) incelenerek 
ÄÅøÅÒÌÅÎÄÉÒÉÌÄÉ ÖÅ ÆÏÔÏøÒÁÆÌÁÎÄąȢ 
dÍÍİÎÏÈÉÓÔÏËÉÍÙÁÓÁÌ ÂÏÙÁÎÍÁÎąÎ 
ÄÅøÅÒÌÅÎÄÉÒÉÌÍÅÓÉÎÄÅȠ ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÎÉÎ 
ÙÁÙÇąÎÌąøą ɉπȢρȡ ЃϷςυȟ πȢτȡ Ϸςφ-50, 0.6: %51-
75, 0.9: %76-ρππɊ ÖÅ ĥÉÄÄÅÔÉ ɉπȡ ÙÏËȟ ϹπȢυȡ ëÏË 
ÁÚȟ Ϲρȡ ÁÚȟ Ϲςȡ ÏÒÔÁȟ Ϲσȡ ĥÉÄÄÅÔÌÉɊ ÅÓÁÓ ÁÌąÎÁÒÁË 
ÈÉÓÔÏÓËÏÒ ÔÁÂÌÏÓÕ ÏÌÕĥÔÕÒÕÌÄÕ15. 

Biyokimyasal Analiz 

DeËÁÐÉÔÁÓÙÏÎÄÁÎ ÓÏÎÒÁ ëąËÁÒąÌÁÎ ÁËÃÉøÅÒ 
ÄÏËÕÌÁÒą ÓÅÒÕÍ ÆÉÚÙÏÌÏÊÉË ÉÌÅ ÙąËÁÎąÐ -200o#ȭÄÅ 
ëÁÌąĥÍÁ ÇİÎİÎÅ ËÁÄÁÒ ÓÁËÌÁÎÄąȢ KĘÚÄİÒİÌÅÎ 
ÄÏËÕ ĘÒÎÅËÌÅÒÉ ϷρȢρυȭÌÉË +#Ì ÉÌÅ ρȡρππ ÏÒÁÎąÎÄÁ 
ɉÁøąÒÌąËȾÈÁÃÉÍɊ ÓÕÌÁÎÄąÒąÌąÐ ÈÏÍÏÊÅÎÉÚÅ 
ÅÄÉÌÄÉËÔÅÎ ÓÏÎÒÁȟ συππ ÒÐÍȭÄÅ ρυ ÄÁËÉËÁ 
ÓÁÎÔÒÉÆİÊ ÅÄÉÌÄÉȢ %ÌÄÅ ÅÄÉÌÅÎ ÓİÐÅÒÎÁÔÁÎÔÌÁÒÄÁ 
malondialdehit (MDA) tayini Placer metoduna 
ÇĘÒÅ ÙÁÐąÌÄą16. Bu metodun temeli lipit 
ÐÅÒÏËÓÉÄÁÓÙÏÎÕ ÓÏÎÕÃÕ ÏÌÕĥÁÎ ÁÌÄÅÈÉÔ 
İÒİÎÌÅÒÉÎÄÅÎ ÂÉÒÉ ÏÌÁÎ -$! ÉÌÅ ÔÉÏÂÁÒÂÉÔİÒÉË 
ÁÓÉÔ ɉ4"!ɊȭÉÎ ÒÅÁËÓÉÙÏÎÕÎÁ ÄÁÙÁÎÍÁËÔÁÄąÒȢ 
Reaksiyon sonucunda pembe renkli bir 
ËÏÍÐÌÅËÓ ÏÌÕĥÍÁËÔÁ ÖÅ ëĘÚÅÌÔÉÎÉÎ ÁÂÓÏÒÂÁÎÓą 
υσς ÎÍȭÄÅ ÓÐÅËÔÒÏÆÏÔÏÍÅÔÒÉË ÏÌÁÒÁË ĘÌëİÌÅÒÅË 
lipit peroksidasyonunun derecesi 
belirlenmektedir.  

İstatistiksel Analiz 

4İÍ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÁÎÁÌÉÚÌÅÒ 3033 ςςȢπ ɉ3ÔÁÔÉÓÔÉÃÁÌ 
Package ÆÏÒ 3ÏÃÉÁÌ 3ÃÉÅÎÃÅÓɊ ÐÁËÅÔ ÐÒÏÇÒÁÍąÎÄÁ 
ÙÁÐąÌÄąȢ 6ÅÒÉÌÅÒ ÏÒÔÁÌÁÍÁ ϻ ÓÔÁÎÄÁÒÔ ÓÁÐÍÁ 
ÄÅøÅÒÌÅÒÉ ÏÌÁÒÁË ÓÕÎÕÌÄÕȢ ÐЃπȢπυ ÄÅøÅÒÉ ÁÎÌÁÍÌą 
olarak kabul edildi. 

.ÏÒÍÁÌ ÄÁøąÌąÍ ÇĘÓÔÅÒÅÎ ëÏËÌÕ ÇÒÕÐÌÁÒąÎ 
ÁÒÁÌÁÒąÎÄÁËÉ ÆÁÒËÌąÌąËÌÁÒą ÔÅÓÔ ÅÔÍÅË ÉëÉÎ 4ÅË 
9ĘÎÌİ 6ÁÒÙÁÎÓ !ÎÁÌÉÚÉ ɉ!./6!Ɋ ÕÙÇÕÌÁÎÄąȢ dËÉÌÉ 
ËÁÒĥąÌÁĥÔąÒÍÁÌÁÒ ÉëÉÎ ÉÓÅ 0ÏÓÔ-hoc Tukey testi 
ËÕÌÌÁÎąÌÄąȢ 

BULGULAR 

Işık Mikroskobik Bulgular 

+ÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ËÅÓÉÔÌÅÒÉÎÄÅ ÂÒÏÎĥȟ 
ÂÒÏÎĥÉÙÏÌȟ ÁÌÖÅÏÌ ÖÅ ÐÕÌÍÏÎÅÒ ÉÎÔÅÒÓÔÉÓÙÕÍ 
ÙÁÐąÌÁÒą ÎÏÒÍÁÌ ÏÌÁÒÁË ÉÚÌÅÎÄÉ ɉ¤ÅËÉÌ ρɊȢ TD 
ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ËÅÓÉÔÌÅÒÉÎÄÅ ÐÅÒÉÂÒÏÎĥÉÙÁÌȟ 
ÉÎÔÅÒÓÔÉÓÙÅÌ ÖÅ ÐÅÒÉÖÁÓËİÌÅÒ ÁÌÁÎÌÁÒÄÁ 
ÉÎÆÌÁÍÁÔÕÁÒ ÈİÃÒÅ ÁÒÔąĥąȟ ÈÅÍÏÒÁÊÉË ÁÌÁÎÌÁÒȟ 
ËÏÎÊÅÓÙÏÎȟ ĘÄÅÍȟ ÖÁÓËİÌÅÒ ÄÕÖÁÒ ËÁÌąÎÌąøąÎÄÁ 
ÁÒÔąĥȟ ÂÁÚą ÂÒÏÎĥ ÖÅ ÂÒÏÎĥÉÙÏÌ ÅÐÉÔÅÌÌÅÒÉÎÄÅ 
dejenerasyon ve bozulmalar, alveoler 
ËÁÎÁÌÌÁÒÄÁ ÇÅÎÉĥÌÅÍÅÌÅÒ ÖÅ ÂÁÚą ÁÌÁÎÌÁÒÄÁ 
kollabe alveoller ile hiyalin membran 
ÏÌÕĥÕÍÌÁÒą ÉÚÌÅÎÄÉ ɉ¤ÅËÉÌ ςȟ σȟ τȟ υɊȢ 4$Ϲ!,! 
ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ËÅÓÉÔÌÅÒÉÎÄÅ 4$ ÇÒÕÂÕÎÁ 
ÇĘÒÅ ÂİÔİÎ ÈÉÓÔÏÐÁÔÏÌÏÊÉË ÂÕÌÇÕÌÁÒÄÁ 
ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË ÁÎÌÁÍÌą ÁÚÁÌÍÁ ÉÚÌÅÎÄi 
ɉÐЃπȢπυɊȢ "ÕÎÕÎ ÙÁÎą ÓąÒÁ ÈÉÙÁÌÉÎ ÍÅÍÂÒÁÎ 
ÙÁÐąÌÁÒąÎÁ ÒÁÓÔÌÁÎÍÁÄą ɉ¤ÅËÉÌ φȟ χ ɊȢ !,! 
ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ËÅÓÉÔÌÅÒÉÎÄÅ ÂÒÏÎĥȟ 
ÂÒÏÎĥÉÙÏÌȟ ÁÌÖÅÏÌ ÖÅ ÐÕÌÍÏÎÅÒ ÉÎÔÅÒÓÔÉÓÙÕÍ 
ÙÁÐąÌÁÒą ËÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÙÁËąÎ ĥÅËÉÌÄÅ ÎÏÒÍÁÌ 
ÈÉÓÔÏÌÏÊÉË ÙÁÐąÄÁ ÉÚÌÅÎÄÉ ɉÐЄπȢπυɊ ɉ¤ÅËÉÌ 8) 
(Tablo I).  

İmmünreaktive Bulguları 

6%'& ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉ ÉëÉÎ ÙÁÐąÌÁÎ 
ÉÍÍİÎÏÈÉÓÔÏËÉÍÙÁÓÁÌ ÂÏÙÁÍÁÎąÎ ąĥąË 
ÍÉËÒÏÓËÏÂÕ ÁÌÔąÎÄÁ ÉÎÃÅÌÅÎÍÅÓÉ ÓÏÎÕÃÕȠ 
ËÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÁÉÔ 6%'& ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉ 
ÁËÃÉøÅÒ ÄÏËÕÓÕÎÄÁ ÂÒÏÎĥȟ ÂÒÏÎĥÉÙÏÌ ÖÅ ÁÌÖÅÏÌ 
ÅÐÉÔÅÌÌÅÒÉÎÄÅȟ ÄİÚ ËÁÓ ÈİÃÒÅÌÅÒÉÎÄÅ ÖÅ 
ÓÕÂÅÐÉÔÅÌÙÁÌ ÍÁÔÒÉËÓ ÈİÃÒÅÌÅÒÉÎÄÅ ÇĘÚÌÅÎÄÉ 
ɉ¤ÅËÉÌ ωȟ ρπȟ ρρȟ ρςɊȢ 4$ ÇÒÕÂÕÎÄÁȟ ËÏÎÔÒÏÌ 
ÇÒÕÂÕ ÉÌÅ ËÁÒĥąÌÁĥÔąÒąÌÄąøąÎÄÁ ÁÎÌÁÍÌą ÂÉÒ ÁÒÔąĥ 
ÖÁÒÄą ɉÐЃπȢπυɊ ɉ¤ÅËÉÌ ρπɊȢ 4$Ϲ !,! ÇÒÕÂÕÎÄÁ 
ÉÓÅȟ 4$ ÇÒÕÂÕ ÉÌÅ ËąÙÁÓÌÁÎÄąøąÎÄÁ ÉÓÔÁÔÉÓÔÉËÓÅÌ 
olarak ÁÎÌÁÍÌą ÂÉÒ ÁÚÁÌÍÁ ÇĘÚÌÅÎÄÉ ɉÐЃπȢπυɊ 
ɉ¤ÅËÉÌ ρρɊȢ !,! ÇÒÕÂÕÎÁ ÁÉÔ 6%'& 
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ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÎÉÎ ËÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÙÁËąÎ 
ÏÌÄÕøÕ ÇĘÚÌÅÎÄÉ ɉÐЄπȢπυɊ ɉ¤ÅËÉÌ ρςɊ ɉ4ÁÂÌÏ ))ɊȢ 

 

 

Tablo 1: !ËÃÉøÅÒ ÄÏËÕÓÕÎÄÁËÉ ÈÉÓÔÏÌÏÊÉË ÄÅøÅÒÌÅÎÄÉÒÍÅÌÅÒÅ ÁÉÔ ÈÉÓÔÏÓËÏÒ ÔÁÂÌÏÓÕ 

 Kontrol TD TD+ALA ALA *p 

Hemoraji πȟρτϻπȟσχ ςȟςψϻπȟχυa ρȟςψϻπȟτψab πȟςψϻπȟτψb <0.05 

Konjesyon πȟςψϻπȟτψ ςȟρτϻπȟφωa ρȟρτϻπȟσχab πȟςψϻπȟτψb <0.05 

İnfiltrasyon πȟππϻπȟππ ςȟψυϻπȟπσa ρȟςψϻπȟτψab πȟππϻπȟππb <0.05 

Ödem πȟππϻπȟππ ςȟρτϻπȟφωa ρȟςψϻπȟτψab πȟππϻπȟππb <0.05 

Vasküler duvar 
kalınlığında artış 

πȟππϻπȟππ ςȟρτϻπȟσχa ρȟτςϻπȟυσab πȟππϻπȟππb <0.05 

Epitel dejenerasyonu πȟςψϻπȟτψ ςȟππϻπȟππa ρȟρτϻπȟσχab πȟςψϻπȟτψb <0.05 

Hiyalin membran  πȟππϻπȟππ ςȟππϻρȟππa πȟππϻπȟππb πȟππϻπȟππb <0.05 

Kollabe alveol πȟππϻπȟππ ςȟτςϻπȟυσa ρȟππϻπȟυχab πȟππϻπȟππb <0.05 

                                  $ÅøÅÒÌÅÒ ÏÒÔÁÌÁÍÁϻ ÓÔÁÎÄÁÒÔ ÓÁÐÍÁ ÏÌÁÒÁË ÖÅÒÉÌÍÉĥÔÉÒȢ 
a+ÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÇĘÒÅ ËÁÒĥąÌÁĥÔąÒąÌÄąøąÎÄÁ 

   b4İÔİÎ ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÇĘÒÅ ËÁÒĥąÌÁĥÔąÒąÌÄąøąÎÄÁ 
ɕ dÓÔÁÔÉÓÔÉËÓÅÌ ÁÎÌÁÍÌąÌąË ɉÐЃπȢπυɊ 

 
Tablo 2: !ËÃÉøÅÒ ÄÏËÕÓÕÎÄÁËÉ 6%'& 
ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉ 

GRUPLAR 
HİSTOSKOR 
(yaygınlık x şiddet) 

*p 

Kontrol ρȟσψϻ πȢρς  

TD ςȟυψϻπȢρρa <0.05 

TD + ALA ρȟωυϻ πȢρχab <0.05 

ALA ρȟςφϻ πȢρςb <0.05 

$ÅøÅÒÌÅÒ ÏÒÔÁÌÁÍÁϻ ÓÔÁÎÄÁÒÔ ÓÁÐÍÁ ÏÌÁÒÁË ÖÅÒÉÌÍÉĥÔÉÒȢ 
a+ÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÇĘÒÅ ËÁÒĥąÌÁĥÔąÒąÌÄąøąÎÄÁ 
b4İÔİÎ ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÇĘÒÅ ËÁÒĥąÌÁĥÔąÒąÌÄąøąÎÄÁ 
ɕ dÓÔÁÔÉÓÔÉËÓÅÌ ÁÎÌÁÍÌąÌąË ɉÐЃπȢπυɊ 

 

Tablo 3: !ËÃÉøÅÒ ÄÏËÕÓÕÎÄÁËÉ -$! ÄİÚÅÙÌÅÒÉ 

GRUPLAR 
MDA 
(nmol/g doku) 

*p  

Kontrol  φψȟφψρ ϻ σȟυψ   

TD  ωσȟφρφϻ τȟυπa <0.05  

TD+ ALA  χςȟτφψ ϻ σȟψχb <0.05  

ALA φχȟυχπϻ τȟψσb <0.05  

$ÅøÅÒÌÅÒ ÏÒÔÁÌÁÍÁϻ ÓÔÁÎÄÁÒÔ ÓÁÐÍÁ ÏÌÁÒÁË ÖÅÒÉÌÍÉĥÔÉÒȢ  
a+ÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÇĘÒÅ ËÁÒĥąÌÁĥÔąÒąÌÄąøąÎÄÁ 
b4İÔİÎ ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÇĘÒÅ ËÁÒĥąÌÁĥÔąÒąÌÄąøąÎÄÁ  
ɕ dÓÔÁÔÉÓÔÉËÓÅÌ ÁÎÌÁÍÌąÌąË ɉÐЃπȢπυɊ 

Biyokimyasal Bulgular 

9ÁÐąÌÁÎ ÄÅøÅÒÌÅÎÄÉÒÍÅÌÅÒÄÅ lipit  
ÐÅÒÏËÓÉÄÁÓÙÏÎÕÎÕÎ ÇĘÓÔÅÒÇÅÓÉ ÏÌÁÎ -$! 
ÄİÚÅÙÌÅÒÉÎÉÎ 4$ ÇÒÕÂÕÎÄÁ ËÏÎÔÒÏÌ ÇÒÕÂÕ ÉÌÅ 
ËÁÒĥąÌÁĥÔąÒąÌÄąøąÎÄÁ ÉÓÔÁÔÉÓÔÉËÓÅÌ ÏÌÁÒÁË ÁÎÌÁÍÌą 
ÄİÚÅÙÄÅ ÁÒÔÔąøą ÂÅÌÉÒÌÅÎÄÉ ɉÐЃπȢπυɊȢ 4$Ϲ !,! 
ÇÒÕÂÕÎÄÁ ÉÓÅ 4$ ÇÒÕÂÕÎÁ ÇĘÒÅ ÁÎÌÁÍÌą ÄİÚÅÙÄÅ 
ÁÚÁÌÁÒÁË ËÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÙÁËąÎ ÄİÚeylerde 
ÏÌÄÕøÕ ÓÁÐÔÁÎÄą ɉÐЃπȢπυɊ 

TARTIŞMA 

3ÉÇÁÒÁ ÄÕÍÁÎą ÔÏËÓÉËȟ ÍÕÔÁÊÅÎÉË ÖÅ ËÁÎÓÅÒÏÊÅÎ 
ÅÔËÉ ÇĘÓÔÅÒÅÎ ÖÅ ÂÉÒëÏË ÈÁÓÔÁÌąË ÉëÉÎ ëÅÖÒÅÓÅÌ 
ÒÉÓË ÆÁËÔĘÒİ ÏÌÕĥÔÕÒÁÎ τπππȭÄÅÎ ÆÁÚÌÁ ÍÁÄÄÅ 
ÉëÅÒÉÒ17. Etkili metabolik mekanizmalarla bu 
ÍÁÄÄÅÌÅÒ ÁËÔÉÆ ÍÅÔÁÂÏÌÉÔÌÅÒÅ ÄĘÎİĥÔİÒİÌÅÒÅË 
$.! ÈÁÓÁÒąÎÁ ÖÅ ÍÕÔÁÓÙÏÎÁ ÓÅÂÅÐ ÏÌÕÒ18. 
3ÉÇÁÒÁÎąÎ ÇÅÂÅÌÉË ÂÏÙÕÎÃÁ ËÕÌÌÁÎąÍą ÖÅÙÁ 
ÍÁÒÕÚÉÙÅÔÉ ÂÉÒëÏË ÏÌÕÍÓÕÚ ÓÏÎÕëÌÁÒ ÄÏøÕÒÕÒȢ 
9ÁÐąÌÁÎ ëÁÌąĥÍÁÌÁÒÄÁ ÓÉÇÁÒÁÙÁ ÂÁøÌą ÏÌÁÒÁË 
artan oksidan ve azalan antioksidan 
ÓÅÖÉÙÅÌÅÒÉÎÉÎ ÔÅËÒÁÒÌÁÙÁÎ ÇÅÂÅÌÉË ËÁÙąÐÌÁÒąÙÌÁ 
ÉÌÉĥËÉÌÉ ÏÌÄÕøÕȟ ÍÅÙÄÁÎÁ ÇÅÌÅÎ ÏËÓÉÄÁÔÉÆ ÓÔÒÅÓÉÎ 
abortus, preeklampsi ve gebelik 
ËÏÍÐÌÉËÁÓÙÏÎÌÁÒąÎąÎ ÐÁÔÏÌÏÊÉÓÉÎÄÅ ÒÏÌ ÏÙÎÁÄąøą 
ÏÒÔÁÙÁ ËÏÙÕÌÍÕĥÔÕÒ19,20. 
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Şekil 1: +ÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÁÉÔ ÎÏÒÍÁÌ ÁËÃÉøÅÒ 

histolojisi. (H&E x10). 
 

 
Şekil 2: 4İÔİÎ ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ÄÏËÕ 
kesitindeki hemorajik alanlar ( Ɋ ȟ ĘÄÅÍ ɉ Ɋ ÖÅ 
ÁÌÖÅÏÌ ËÁÎÁÌÌÁÒąÎÄÁ ÇÅÎÉĥÌÅÍÅ ɉ Ɋ ɉ(Ǫ% ØρπɊȢ 

 

 
Şekil 3: 4İÔİÎ ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ÄÏËÕ 

kesitindeki hemorajik alanlar  ( ) , konjesyon ( ), 
ÈÉÙÁÌÉÎ ÍÅÍÂÒÁÎ ÏÌÕĥÕÍÌÁÒą ɉ ), epitel 

dejenerasyonu ( ) (H&E x10). 
 

 
Şekil 4: 4İÔİÎ ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ÄÏËÕ 
ËÅÓÉÔÉÎÄÅËÉ ÉÎÆÌÁÍÁÔÕÁÒ ÈİÃÒÅ ÁÒÔąĥą ɉ),  kollabe 
alveoller ( Ɋȟ ÐÅÒÉÖÁÓËİÌÅÒ ĘÄÅÍ ɉ) ve epitelde 

bozulma ( ) (H&E x20). 
 

 
Şekil 5: 4İÔİÎ ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÁÉÔ  ÁËÃÉøÅÒ ÄÏËÕ 
ËÅÓÉÔÉÎÄÅËÉ ÉÎÆÌÁÍÁÔÕÁÒ ÈİÃÒÅ ÁÒÔąĥą ɉ),  kollabe 
alveoller ( Ɋȟ ÐÅÒÉÖÁÓËİÌÅÒ ĘÄÅÍ ɉɊ ÖÅ ÖÁÓËİÌÅÒ 

ÄÕÖÁÒ ÁÒÔąĥą ɉ) (H&E x20). 
 

 
Şekil 6: 4İÔİÎ ÄÕÍÁÎąϹ!,! ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ 
ÄÏËÕ ËÅÓÉÔÉÎÄÅ ÉÎÆÌÁÍÁÔÕÁÒ ÈİÃÒÅ ÁÒÔąĥą ɉ ), 

konjesyon ( Ɋ ÖÅ ÁÌÖÅÏÌ ËÁÎÁÌÌÁÒąÎÄÁ ÇÅÎÉĥÌÅÍÅ  
( ) (H&E x10). 
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Şekil 7: 4İÔİÎ ÄÕÍÁÎąϹ!,! ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ 
ÄÏËÕ ËÅÓÉÔÉÎÄÅ ÉÎÆÌÁÍÁÔÕÁÒ ÈİÃÒÅ ÁÒÔąĥą ɉ ), 

hemorajik alanlar ( Ɋ ÖÅ ÐÅÒÉÖÁÓËİÌÅÒ ĘÄÅÍ ɉ) 
(H&E x20). 

 

 
Şekil 8: !,! ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ÄÏËÕ ËÅÓÉÔÉȢ  

(H&E x10). 
 

 
Şekil 9: +ÏÎÔÒÏÌ ÇÒÕÂÕÎÁ ÁÉÔ ÄÁÍÁÒ ÄİÚ ËÁÓ 

ÈİÃÒÅÌÅÒÉ  ɉ  Ɋ  ÖÅ ÁÌÖÅÏÌÅÒ ÅÐÉÔÅÌ ÈİÃÒÅÌÅÒÉÎÄÅ ɉ )  
6%'&  ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉ ɉØτπɊȢ 

 
 
 

 
Şekil 10: 4İÔİÎ ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÁÉÔ ÄÁÍÁÒ  ÖÅ 
ÂÒÏÎĥÉÙÏÌ ÄİÚ ËÁÓ ÈİÃÒÅÌÅÒÉÎÄÅ ɉ  Ɋȟ  ÂÒÏÎĥÉÙÏÌ 

ÅÐÉÔÅÌ ÈİÃÒÅÌÅÒÉÎÄÅ ɉ  ), subepitelyal matrikste     
(  Ɋ  ÁÒÔÍąĥ 6%'& ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉ ɉØτπɊȢ 

 

 
Şekil 11: 4İÔİÎ ÄÕÍÁÎąϹ!,! ÇÒÕÂÕÎÁ ÁÉÔ ÁÌÖÅÏÌÅÒ 

ÅÐÉÔÅÌ ÈİÃÒÅÌÅÒÉÎÄÅ ɉ Ɋ 6%'&  ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉ 
(x40). 

 

 
Şekil 12: !,! ÇÒÕÂÕÎÁ ÁÉÔ ÂÒÏÎĥÉÙÁÌ ÄİÚ ËÁÓ 

ÈİÃÒÅÌÅÒÉ  ɉ  Ɋ  ÖÅ ÅÐÉÔÅÌ ÈİÃÒÅÌÅÒÉÎÄÅ ɉ )  VEGF  
ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉ ɉØτπɊȢ 
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3ÉÇÁÒÁ ÄÕÍÁÎą ÓÅÒÂÅÓÔ ÒÁÄÉËÁÌÌÅÒÉÎ ËÁÙÎÁøąÄąÒȢ 
3ÅÒÂÅÓÔ ÒÁÄÉËÁÌÌÅÒÉÎȟ ÁËÃÉøÅÒÌÅÒÄÅ ÉÎÆÌÁÍÁÔÕÁÒ 
ÈİÃÒÅ ÂÉÒÉËÉÍÉÎÅ ÎÅÄÅÎ ÏÌÄÕøÕȟ ÂÕ ÉÎÆÌÁÍÁÔÕÁÒ 
ÈİÃÒÅÌÅÒÉÎ ÉÓÅ ÌÉÔÉË ÅÎÚÉÍÌÅÒ ÖÅ ÓÅÒÂÅÓÔ ÏËÓÉÊÅÎ 
ÒÁÄÉËÁÌÌÅÒÉ İÒÅÔÅÒÅË ÁÌÖÅÏÌÅÒ ÖÅ ÉÎÔÅÒÓÔÉÓÙÅÌ 
ÐÕÌÍÏÎÅÒ ÙÁÐą ÈÁÓÁÒąÎÁ ÙÏÌ ÁëÁÂÉÌÅÃÅøÉ 
ÂÉÌÄÉÒÉÌÍÉĥÔÉÒ21Ȣ !ÙÒąÃÁ ÓÅÒÂÅÓÔ ÒÁÄÉËÁÌÌÅÒ 
ÍÉËÒÏÖÁÓËİÌÅÒ ÙÁÐąÌÁÒÁ ÈÁÓÁÒ ÖÅÒerek, 
ÍÅÍÂÒÁÎ ÉëÅÒÉøÉÎÉ ÖÅ ÔÒÁÎÓÐÏÒÔÕÎÕ ÄÅøÉĥÔÉÒÉÒ22. 
9ÁÐąÌÁÎ ÂÉÒ ëÁÌąĥÍÁÄÁ ÔİÔİÎ ÄÕÍÁÎą ÍÁÒÕÚÉÙÅÔÉ 
ÓÏÎÕÃÕ ÓąëÁÎÌÁÒÁ ÁÉÔ ÁËÃÉøÅÒ ÄÁÍÁÒ 
ÄÕÖÁÒÌÁÒąÎÄÁ ËÁÌąÎÌÁĥÍÁȟ ÐÅÒÉÖÁÓËİÌÅÒ 
ÁÌÁÎÌÁÒÄÁ ÌĘËÏÓÉÔÔÅÎ ÚÅÎÇÉÎ ÈİÃÒÅ ÉÎÆÉÌÔÒÁÓÙÏÎÕȟ 
ÐÅÒÉÂÒÏÎĥÉÙÁÌ ÖÅ ÉÎÔÅÒÓÔÉÓÙÅÌ ÉÎÆÌamasyon, 
ÖÁÓËİÌÅÒ ËÏÎÊÅÓÙÏÎȟ ÁÌÖÅÏÌÅÒ ÂÏÚÕÌÍÁ ÖÅ 
ÁÌÖÅÏÌÅÒ ÍÁËÒÏÆÁÊ ÓÁÙąÓąÎÄÁ ÁÒÔąĥ ÂÕÌÇÕÌÁÒą ÅÌÄÅ 
ÅÄÉÌÍÉĥÔÉÒ23Ȣ KÁÌąĥÍÁÍąÚÄÁ ÄÁ ÔİÔİÎ ÄÕÍÁÎą 
ÇÒÕÂÕÎÁ ÁÉÔ ÁËÃÉøÅÒ ËÅÓÉÔÌÅÒÉÎÄÅ ÂÅÎÚÅÒ 
ÈÉÓÔÏÐÁÔÏÌÏÊÉË ÂÕÌÇÕÌÁÒ ÇĘÚÌÅÎÍÉĥÔÉÒȢ 4İÔİÎ 
ÄÕÍÁÎą ËÁÙÎÁËÌą ÁÒÔąĥ ÇĘÓÔÅÒÅÎ inflamatuar 
ÈİÃÒÅÌÅÒÉÎ ÓÅÒÂÅÓÔ ÒÁÄÉËÁÌ İÒÅÔÉÍÉÎÉ ÄÁÈÁ ÄÁ 
ÁÒÔÔąÒÁÒÁË ÐÕÌÍÏÎÅÒ ĘÄÅÍÅ ÎÅÄÅÎ ÏÌÁÂÉÌÅÃÅøÉ 
ÖÅ ÐÕÌÍÏÎÅÒ ÙÁÐąÎąÎ ÈÁÓÁÒąÎÄÁÎ ÓÏÒÕÍÌÕ 
ÏÌÁÂÉÌÅÃÅøÉÎÉ ÄİĥİÎÍÅËÔÅÙÉÚȢ 

'ÅÂÅÌÉËÔÅ ÓÉÇÁÒÁ ÄÕÍÁÎą ÍÁÒÕÚÉÙÅÔÉ ÏËÓÉÊÅÎ 
ËÁÙÎÁøąÎą ÓąÎąÒÌÁÙÁÒÁË ÁÎÎÅȟ ÆÅÔİÓ ÖÅ ÙÅÎÉÄÏøÁÎ 
ÓÁøÌąøą ÉëÉÎ ÒÉÓË ÏÌÕĥÔÕÒÕÒ24Ȣ 'ÅÂÅÌÉË ÓİÒÅÓÉÎÃÅȟ 
ÔİÔİÎ ÄÕÍÁÎąÎÄÁËÉ ÓÅÒÂÅÓÔ ÒÁÄÉËÁÌÌÅÒȟ ÁøąÒ 
ÍÅÔÁÌÌÅÒȟ #/ ÖÅ ÎÉËÏÔÉÎ ÉëÅÒÉøÉ ÄÏËÕÌÁÒÄÁËÉ 
ÉÓËÅÍÉÙÉ ÇİëÌÅÎÄÉÒÉÒ25Ȣ 3ÉÇÁÒÁ ÄÕÍÁÎąÎÄÁËÉ #/ȟ 
ÏËÓÉÊÅÎ ÔÒÁÎÓÆÅÒÉÎÅ ÍİÄÁÈÁÌÅ ÅÄÅÒÅË ÏËÓÉÊÅÎ 
ÓÅÖÉÙÅÓÉÎÉ ÁÚÁÌÔąÒ ÖÅ ÄÏkuyu hipoksiye sokar. 
Hipoksiyi takip eden iskemi ise hasara neden 
ÏÌÁÒÁË ÄÏËÕÙÕ ÐÁÔÏÌÏÊÉË ÂÉÒ ÓİÒÅÃÅ ÓÏËÁÒȢ 3ÉÇÁÒÁ 
ÄÕÍÁÎąÎÄÁËÉ ÍÁÊĘÒ ÍÁÄÄÅÌÅÒÄÅÎ ÂÉÒÉ ÏÌÁÎ 
ÎÉËÏÔÉÎ ÉÓÅ ÄÁÍÁÒÌÁÒÄÁ ÄÁÒÁÌÍÁÙÁ ÙÏÌ ÁëÁÒÁË 
ÄÏÌÁĥąÍ ÓÉÓÔÅÍÉÎÉ ÂÁÓËąÌÁÙÁÂÉÌÉÒȟ ËÁÎ ÂÁÓąÎÃąÎą 
ve hipokÓÉÙÉ ÁÒÔÔąÒÁÂÉÌÉÒȢ +ÁÒÁÃÉøÅÒȟ ÂĘÂÒÅËȟ 
ÁËÃÉøÅÒ ÖÅ ÐÌÁÓÅÎÔÁÄÁËÉ ÉÓËÅÍÉË ÈÁÓÁÒÌÁÒ 
İÚÅÒÉÎÅ ÙÁÐąÌÁÎ ÓÏÎ ÁÒÁĥÔąÒÍÁÌÁÒ ÏËÓÉÊÅÎ ÔİÒÅÖÉ 
ÓÅÒÂÅÓÔ ÒÁÄÉËÁÌÌÅÒÉÎȟ ÒÅÐÅÒÆİÚÅ ÈÉÐÏËÓÉË 
ÄÏËÕÌÁÒÄÁ ÂİÙİË ÍÉËÔÁÒÌÁÒÄÁ İÒÅÔÉÌÄÉøÉÎÉ ÖÅ ÂÕ 
ÒÁÄÉËÁÌÌÅÒÉÎȟ ÈİÃÒÅ ÉëÉ ÈÁÓÁÒÌÁÒąÎ ÂÉÒ ËąÓÍąÎÄÁÎ 
ÓÏÒÕÍÌÕ ÏÌÄÕøÕÎÕ ÏÒÔÁÙÁ ëąËÁÒÍąĥÔąÒ26. Birden 
ÆÁÚÌÁ ëÁÌąĥÍÁÄÁ ÓÉÇÁÒÁ ÄÕÍÁÎąÎąÎ ÙÏÌ ÁëÔąøą 

ÖÁÓËİÌÅÒ ÄÅøÉĥÉËÌÉËÌÅÒÉÎ ÈÉÐÏËÓÉÙÌÅ ÕÙÁÒąÌÁÎ 
ÐÕÌÍÏÎÅÒ ÈÉÐÅÒÔÁÎÓÉÙÏÎÌÁ ÉÌÉĥËÉÓÉ ÏÌÄÕøÕ ÖÅ ÂÕ 
ÄÅøÉĥÉËÌÉËÌÅÒÉÎ ÉÎÆÌÁÍÁÓÙÏÎÕÎ ÎÅÄÅÎ ÏÌÄÕøÕ 
ÖÁÓËİÌÅÒ ÄÕÖÁÒ ÈÉÐÅÒÔÒÏÆÉÓÉÎÄÅÎ ËÁÙÎÁËÌÁÎÄąøą 
ÂÅÌÉÒÔÉÌÍÉĥÔÉÒ27,28Ȣ KÁÌąĥÍÁÍąÚÄÁ ÔİÔİÎ ÄÕÍÁÎą 
ÇÒÕÂÕÎÁ ÁÉÔ ÐÕÌÍÏÎÅÒ ÖÁÓËİÌÅÒ ÄÕÖÁÒ 
ËÁÌąÎÌąøąÎÄÁ ÁÒÔąĥ ÏÌÄÕøÕ ÇĘÚÌÅÎÄÉȢ "Õ ËÁÌąÎÌąË 
ÁÒÔąĥąÎąÎ ÔİÔİÎ ÄÕÍÁÎą ËÁÙÎÁËÌą ÍÕÈÔÅÍÅÌ 
ÈÉÐÏËÓÉÙÅ ÂÁøÌą ÏÌÁÂÉÌÅÃÅøÉÎÉ ÄİĥİÎÍÅËÔÅÙÉÚȢ  

6ÁÓËİÌÅÒ ÅÎÄÏÔÅÌÙÁÌ ÂİÙİÍÅ ÆÁËÔĘÒİ ɉ6%'&Ɋ 
ÁÎÊÉÏÇÅÎÅÚÉ ÓÔÉÍİÌÅ ÅÄÅÎȟ ÅÎÄÏÔÅÌÙÁÌ ÈİÃÒÅÌÅÒÅ 
ĘÚÇİ ÂÉÒ ÍÉÔÏÊÅÎÄÉÒȢ 6%'&ȭ ÉÎ ÁËÃÉøÅÒÌÅÒÄÅ 
ÁÌÖÅÏÌÌÅÒÄÅÎ ÖÅ ÂÒÏÎĥÉÙÏÌÌÅÒÄÅÎȟ ÈÁÖÁÙÏÌÌÁÒą 
ÄİÚ ËÁÓ ÖÅ ÎĘÔÒÏÆÉÌ ÈİÃÒÅÌÅÒÉÎÄÅÎ İÒÅÔÉÌÄÉøÉ 
ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒ29Ȣ 3ÉÇÁÒÁ ÄÕÍÁÎąÎąÎ ÁËÃÉøÅÒ 
VEG& ÄİÚÅÙÌÅÒÉÎÅ ÅÔËÉ ÍÅËÁÎÉÚÍÁÓąÎąÎ 
ÄÏøÒÕÄÁÎ ÄÅøÉÌ ÄÅȟ ÈÉÐÏËÓÉ ÖÅ ÉÎÆÌÁÍÁÓÙÏÎÁ ÙÏÌ 
ÁëÁÎ ÅÔËÉÌÅÒÉ ÉÌÅ ÁëąËÌÁÎÁÂÉÌÉÒ30. Oksidatif stres, 
hipoksi veya inflamatuar sitokinler ile 
ÁÎÊÉÏÇÅÎÅÚÉÎ ÕÙÁÒąÌÁÒÁË 6%'& ÖÅ ÆÉÂÒÏÂÌÁÓÔ 
ÂİÙİÍÅ ÆÁËÔĘÒİ ÇÉÂÉ ÁÎÊÉÏÇÅÎÉË ÆÁËÔĘÒÌÅÒin 
ÈÁÖÁÙÏÌÕ ÅÐÉÔÅÌ ÖÅ ÄİÚ ËÁÓ ÈİÃÒÅÌÅÒÉÎÄÅËÉ 
ÅËÓÐÒÅÓÙÏÎÕÎÕ ÖÅ ÓÁÌąÎąÍąÎą ÉÎÄİËÌÅÄÉøÉȟ ÂÕ 
ÆÁËÔĘÒÌÅÒÉÎ ÄÁÍÁÒÌÁÎÍÁ ÏÌÁÙąÎÄÁȟ ÅÎÄÏÔÅÌ 
ÈİÃÒÅÌÅÒÉÎ ëÏøÁÌąÐ ÇĘë ÅÄÅÒÅË ÙÅÎÉ ÅÎÄÏÔÅÌÙÁÌ 
ËÁÎÁÌÌÁÒ ÏÌÕĥÍÁÓąÎą ÕÙÁÒÄąøą ÂÉÌÄÉÒÉÌÍÉĥÔÉÒ31. 
Dokudaki artan VEGF seviyelerinin ÁËÃÉøÅÒ 
ÐÁÔÏÆÉÚÙÏÌÏÊÉÓÉÎÄÅ ÒÏÌİ ÏÌÄÕøÕȟ ÐÕÌÍÏÎÅÒ ĘÄÅÍ 
ÖÅ ÈÅÍÏÒÁÊÉ ÇÉÂÉ ÂÉÒëÏË ÙÁÎ ÅÔËÉÙÅ ÙÏÌ ÁëÔąøą 
ÏÒÔÁÙÁ ËÏÙÕÌÍÕĥÔÕÒ32Ȣ KÁÌąĥÍÁÍąÚÄÁ ÔİÔİÎ 
ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÁÉÔ ËÅÓÉÔÌÅÒÄÅ 6%'& 
ÉÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉÎÉÎ ÁÎÌÁÍÌą ÏÒÁÎÄÁ ÁÒÔÔąøą ÖÅ 
ÂÕ ÁÒÔąĥąÎ ÔİÔİÎ ÄÕÍÁÎą ËÁÙÎÁËÌą artan 
ÏËÓÉÄÁÔÉÆ ÓÔÒÅÓ ËÁÙÎÁËÌą ÏÌÁÂÉÌÅÃÅøÉ ÖÅ ÂÉÌÇÉÌÅÒÌÅ 
ÕÙÕÍÌÕ ÏÌÁÒÁË ÔİÔİÎ ÄÕÍÁÎąÎąÎ ÄÏËÕÄÁ ÙÏÌ 
ÁëÁÂÉÌÅÃÅøÉ ÍÕÈÔÅÍÅÌ ÈÉÐÏËÓÉÙÅ ÂÁøÌą ÏÌÁÒÁË ÄÁ 
6%'& ÒÅÁËÔÉÖÉÔÅÓÉÎÉÎ ÁÒÔÁÂÉÌÅÃÅøÉÎÉ 
ÄİĥİÎÍÅËÔÅÙÉÚȢ "Õ ÂÕÌÇÕÌÁÒȟ 6%'& ÅÔËÉÓÉ ÉÌÅ 
ÂÏÚÕÌÁÎ ÁÌÖÅÏÌÅÒ ÙÁÐąÎąÎ ÃÉÄÄÉ ÁËÃÉøÅÒ 
ÈÁÓÔÁÌąËÌÁÒąÎÁ ÙÏÌ ÁëÁÂÉÌÅÃÅøÉÎÉȟ ÔİÔİÎ ÄÕÍÁÎą 
ÍÁÒÕÚÉÙÅÔÉ ÂÏÙÕÎÃÁ 6%'&ȭÎÉÎ ÁĥąÒą İÒÅÔÉÍÉÎÉÎ 
ÐÕÌÍÏÎÅÒ ÖÁÓËİÌÅÒ ÒÅÍÏÄÅÌÌÅÎÍÅÓÉÎÅ ËÁÔËą 
ÓÕÎÄÕøÕÎÕ ÄİĥİÎÄİÒÍÅËÔÅÄÉÒȢ  

4İÔİÎ ÄÕÍÁÎą ÉÌÅ ÏÌÕĥÁÎ ÏËÓÉÄÁÔÉÆ ÓÔÒÅÓȟ ëÏËÌÕ 
ÄÏÙÍÁÍąĥ ÙÁø ÁÓÉÔÌÅÒÉÎÉÎ ÏËÓÉÄÁÓÙÏÎÕÎÁ ve 
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akrolin, malondialdehid gibi reaktif karbonil 
ÔİÒÌÅÒÉÎÉÎ İÒÅÔÉÍÉÎÅ ÙÏÌ ÁëÁÒ33. Bu nedenle 
ÓÉÇÁÒÁ ÉëÅÎÌÅÒÄÅ ÐÅÒÏËÓÉÄÁÓÙÏÎ İÒİÎİ ÏÌÁÎ 
ÓÅÒÕÍ -$! ÄİÚÅÙÌÅÒÉ ÙİËÓÅË 
beklenmektedir34Ȣ "Õ ëÁÌąĥÍÁÄÁ ÄÁ ÔİÔİÎ 
ÄÕÍÁÎą ÇÒÕÂÕÎÁ ÁÉÔ ÄÏËÕ -$! ÄÅøÅÒÌÅÒÉÎÄÅ 
ÁÒÔąĥ ÏÌÄÕøÕȟ ÂĘÙÌÅÌÉËÌÅ ÔİÔİÎ ÄÕÍÁÎą ËÁÙÎÁËÌą 
ÈÁÓÁÒÌÁÒąÎ ÏËÓÉÄÁÔÉÆ ÓÔÒÅÓ ËÁÙÎÁËÌą ÏÌÄÕøÕ 
ÂÅÌÉÒÌÅÎÍÉĥÔÉÒȢ "ÕÎÕÎ ÙÁÎą ÓąÒÁ ÁÒÔÁÎ ËÁÒÂÏÎÉÌ 
ÔİÒÌÅÒÉÎȟ ÁËÃÉøÅÒÌÅÒÄÅËÉ ÍÁËÒÏÆÁÊȟ ÆÉÂÒÏÂÌÁÓÔ ÖÅ 
ÅÐÉÔÅÌ ÈİÃÒÅÌÅÒÉÎÄÅÎ 6%'& ÓÁÌąÎąÍąÎą 
ÉÎÄİËÌÅÄÉøÉ ÂÉÌÄÉÒÉÌÍÉĥÔÉÒ35. Bu bulgular da ROS 
ve -ħ-ÄÏÙÍÁÍąĥ ÁÌÄÅÈÉÔÌÅÒÉÎ ÉĥÂÉÒÌÉøÉ ÙÁÐÁÒÁË 
6%'& İÒÅÔÉÍÉÎÉ ÁÒÔÔąÒÍÁÓąÎÁ ËÁÎąÔ 
ÎÉÔÅÌÉøÉÎÄÅÄÉÒȢ !ÙÒąÃÁ 6%'&ȭÉÎ ÖÁÓËİÌÅÒ 
ÇÅëÉÒÇÅÎÌÉøÉ ÁÒÔÔąÒÁÒÁË ÁËÃÉøÅÒÌÅÒÄÅ ËÁÎÄÁÎ 
ÎĘÔÒÏÆÉÌÌÅÒÉ ÉëÅÒÅÎ ÌĘËÏÓÉÔ ÉÎÆÉÌÔÒÁÓÙÏÎÕÎÁ 
ÙÁÒÄąÍ ÅÔÔÉøÉ ÏÒÔÁÙÁ ËÏÙÕÌÍÕĥÔÕÒ36. 
KÁÌąĥÍÁÍąÚÄÁ ÂÕ ÂÉÌÇÉÌÅÒÅ ÕÙÕÍÌÕ ÏÌÁÒÁË 
dokudaki artan VEGF seviyelerinin pulmoner 
ĘÄÅÍ ÉÌÅ ÁÒÔÁÎ ÉÎÆÌÁÍÁÔÕÁÒ ÈİÃÒÅÌÅÒÌÅ ÉÌÉĥËÉÌÉ 
ÏÌÁÂÉÌÅÃÅøÉ ËÁÎÁÁÔÉÎÄÅÙÉÚȢ 

3ÉÇÁÒÁÙÁ ÂÁøÌą ÏÌÁÒÁË ÏËÓÉÄÁÔÉÆ ÓÔÒÅÓÔÅ ÁÒÔąĥ 
ÏÌÄÕøÕȟ ÏËÓÉÄÁÎȾÁÎÔÉÏËÓÉÄÁÎ ÄÅÎÇÅÓÉÚÌÉËÌÅÒÉÎÉÎ 
ÇĘÒİÌÄİøİȟ ÐÌazma antioksidan seviyelerinin 
ÁÚÁÌÄąøą ÂÉÌÉÎÍÅËÔÅÄÉÒ37Ȣ $ÉÙÅÔÌÅ ÁÌÄąøąÍąÚ 
ÅÎÄÏÊÅÎ ÁÎÔÉÏËÓÉÄÁÎÌÁÒąÎ ÏËÓÉÄÁÔÉÆ ÓÔÒÅÓ 
ÎĘÔÒÁÌÉÚÁÓÙÏÎÕÎÁ ÙÁÒÄąÍ ÅÔÔÉøÉȟ ÏËÓÉÄÁÔÉÆ ÓÔÒÅÓ 
ÉÎÄİËÌİ ÐÁÔÏÌÏÊÉË ÁÎÊÉÏÇÅÎÅÚÉ ÁÚÁÌÔÔąøąȟ ÖÁÓËİÌÅÒ 
ÐÁÔÏÌÏÊÉÎÉÎ ĘÎÌÅÎÍÅÓÉÎÅ ËÁÔËą ÓÁøÌÁÄąøą ÒÁpor 
ÅÄÉÌÍÉĥÔÉÒ38Ȣ $ÉøÅÒ ÂÉÒ ÄÉøÅÒ ëÁÌąĥÍÁÄÁ ÄÁ 
ÆÅÎÏÌÉË ËÏÍÐÏÎÅÎÔÌÅÒÉÎ ÖÅ ÙÅĥÉÌ ëÁÙÄÁËÉ 
ÐÏÌÉÆÅÎÏÌÌÅÒÉÎ 6%'& ÅËÓÐÒÅÓÙÏÎÌÁÒąÎą 
ÄİĥİÒÅÒÅË ÁÎÊÉÏÇÅÎÅÚÉÓÉ ÉÎÈÉÂÅ ÅÔÔÉøÉ 
ÂÉÌÄÉÒÉÌÍÉĥÔÉÒ39Ȣ 3ÏÎ ÙąÌÌÁÒÄÁ ÙÁÐąÌÁÎ 
ëÁÌąĥÍÁÌÁÒÄÁ !,!ȭÎąÎ ÌÉÐÉÔ ÐÅÒÏËÓÉÄÁÓÙÏÎÕÎÕ 
inhibe ederÅË ëÅĥÉÔÌÉ ÄÏËÕÌÁÒÄÁ ÐÏÔÅÎÔ 
ÁÎÔÉÏËÓÉÄÁÎ ÏÌÁÒÁË ÄÁÖÒÁÎÄąøą ÖÕÒÇÕÌÁÎÍąĥÔąÒ40. 
!ÙÒąÃÁ !,!ȭÎąÎ ÍÅÓÁÎÅȟ ÇĘøİÓȟ ËÏÌÏÎȟ ÁËÃÉøÅÒ 
ÇÉÂÉ ëÅĥÉÔÌÉ ËÁÎÓÅÒ ÔİÒÌÅÒÉ İÚÅÒÉÎÅ ÅÔËÉÓÉ 
ÁÒÁĥÔąÒąÌÄąøąÎÄÁ ëÏøÁÌÁÎ ÈİÃÒÅÌÅÒÉȟ ÎÏÒÍÁÌ 
ÈİÃÒÅÌÅÒÅ ÅÔËÉ ÅÔÍÅÄÅÎ ÂÁÓËąÌÁÄąøą ÒÁÐÏÒ 
ÅÄÉÌÍÉĥÔir 41Ȣ !ËÃÉøÅÒ ËÁÎÓÅÒÉÎÉÎ ÉÌÅÒÉ 
ÅÖÒÅÓÉÎÄÅËÉ ÈÁÓÔÁÌÁÒÄÁ !,! ÔÅÄÁÖÉÓÉÎÉÎȟ 4 ÈİÃÒÅ 

ÄÅÆÅËÔÌÅÒÉÎÉ ÄİÚÅÌÔÔÉøÉ ÖÅ 4 ÈİÃÒÅ 
ÆÏÎËÓÉÙÏÎÌÁÒąÎą ÁÒÔÔąÒÄąøą ÔÅÓÐÉÔ ÅÄÉÌÍÉĥÔÉÒ42.  

KÁÌąĥÍÁÍąÚÄÁ ÔİÔİÎ ÄÕÍÁÎą ÍÁÒÕÚÉÙÅÔÉÎÅ ÂÁøÌą 
ÏÌÁÒÁË ÁÒÔÁÎ 6%'&ȭÉÎ ÁÎÇÉÏÇÅÎÅÚÉÓÉ ÕÙÁÒÁÒÁË 
kanser patogenezinde rol alan damarlanma 
ÁÒÔąĥą ÉëÉÎ ÒÉÓË ÏÌÕĥÔÕÒÁÂÉÌÅÃÅøÉȟ !,!ȭÎąÎ ÉÓÅ 
ÁÎÔÉÏËÓÉÄÁÎ ĘÚÅÌÌÉøÉ ÉÌÅ ÁÒÔÁÎ 6%'& İÒÅÔÉÍÉÎÉ 
ÂÁÓËąÌÁÙÁÒÁË ÙÅÎÉ ÄÁÍÁÒ ÏÌÕĥÕÍÕÎÄÁ ĘÎÌÅÙÉÃÉ 
ÒÏÌ ÁÌÁÂÉÌÅÃÅøÉ ËÁÎÁÁÔÉÎÄÅÙÉÚȢ 
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ëÁÔąĥÍÁÓą ÏÌÍÁÄąøąÎą ÂÉÌÄÉÒÍÉĥÌÅÒÄÉÒȢ 

Finansal Destek: KÁÌąĥÍÁ ÂİÔëÅÓÉÎÉÎ ÔÁÍÁÍą 
&ąÒÁÔ ÎÉÖÅÒÓÉÔÅÓÉ "ÉÌÉÍÓÅÌ !ÒÁĥÔąÒÍÁ 0ÒÏÊÅÌÅÒÉ 
+ÏÏÒÄÉÎÁÓÙÏÎ "ÉÒÉÍÉ ɉ&"!0Ɋȭ ÎÉÎ 4&Ȣ ρφȢπφ 
ÐÒÏÊÅ ÎÏȭÌÕ ËÁÒÁÒą ÇÅÒÅøÉÎÃÅ ËÁÒĥąÌÁÎÍąĥÔąÒȢ 

Declaration of Conflicting Interests: The 
authors declare that they have no conflict of 
interest. 

Financial Disclosure: This study was 
supported by the foundation of scientific 
research projects (Project number: TF. 16.06) 

 

KAYNAKLAR 

1. World Health Organization. Tobacco Free Initiative. 
Protection from exposure to second-hand tobacco 
smoke. Policy recommendations. http://www.who.int/  
tobacco/en/   ɉ%ÒÉĥÉÍ ÔÁÒÉÈÉȡ πυȢπςȢςπρψɊȢ 

2. Environmental Tobacco Smoke Air Quality Guidelines - 
Second Edition WHO Regional Office for Europe, 
Copenhagen, Denmark, 2000. http://www.euro . 
who.int/document/aiq/8_1ets. pdf ɉ%ÒÉĥÉÍ 4ÁÒÉÈÉȡπυȢπςȢρπρψɊȢ 

3. Besaratinia A, Pfeifer GP. Second-hand smoke and 
human lung cancer. Lancet Oncol 2008;9:657-63.  

4. Glantz SA, Parmley WW. Passive smoking and heart 
disease. Epidemiology, physiology, and biochemistry. 
Circulation 991;83:1-12. 

υȢ 4İÒËÉÙÅ (ÁÌË 3ÁøÌąøą +ÕÒÕÍÕȢ +İÒÅÓÅÌ 9ÅÔÉĥËÉÎ 4İÔİÎ 
!ÒÁĥÔąÒÍÁÓą 4İÒËÉÙÅȢ !ÎËÁÒÁȡ !ÎąÌ -ÁÔÂÁÁȟ ςπρτȢ 

6. WHO recommendations for the prevention and 
management of tobacco use and second-hand smoke 
exposure in pregnancy. World Health Statistics, 2013. 

χȢ +İÒÅÓÅÌ 9ÅÔÉĥËÉÎ 4İÔİÎ !ÒÁĥÔąÒÍÁÓą 4İÒËÉÙÅ ɀT.C. 
3ÁøÌąË "ÁËÁÎÌąøą 4İÒËÉÙÅ (ÁÌË 3ÁøÌąøą +ÕÒÕÍÕȢ !ÎËÁÒÁ 
2012. 

 

http://www.who.int/
http://www.euro/


Güzel E.E, Kaya N., Kocamüftüoğlu G.O., Kısaçam M.A., Dabak D.Ö, Ozan İ.E. 

306 

 

8. Nakamura MU, Alexandre SM, Kuhn dos Santos JF, et al. 
Obstetric and perinatal effects of active and/or passive 
smoking during pregnancy. Sao Paulo Med J 
2004;122:94-8. 

9. U.S. Department of Health and Human Services. The 
Health Consequences of Smoking: A Report of the 
Surgeon General. Atlanta: U.S. Department of Health 
and Human Services, Centers for Disease Control and 
Prevention, National Center for Chronic Disease 
Prevention and Health Promotion, Office on Smoking 
and Health. 2004. 

10. Le Cras TD, Spitzmiller RE, Albertine KH, et al. VEGF 
causes pulmonary hemorrhage, hemosiderosis, and air 
space enlargement in neonatal mice. Am J Physiol Lung 
Cell Mol Physiol 2004;287:134ɀ42.  

11. Lee KS, Park HS, Park SJ, et al. A prodrug of cysteine, 
L-2-oxothiazolidine-4-carboxylic acid, regulates 
vascular permeability by reducing vascular endothelial 
growth factor expression in asthma. Mol Pharmacol 
2005;68:1281ɀ90. 

12. Goraca A, Huk-Kolega H, Piechota A. Lipoic acid-
biological activity and therapeutic potential. Pharmacol 
Rep 2011;63:849ɀ58. 

13. Al Ghafli MHM, Padmanabhan R, Kataya HH, et al. 
%ÆÆÅÃÔÓ ÏÆ ɻ-lipoic acid supplementation on maternal 
diabetes-induced growth retardation and congenital 
anomalies in rat foetuses. Mol cell Biochem 2004;1ɀ13.  

ρτȢ +ąÌąë !ȟ 5ÙÁÎąËÏøÌÕ (ȟ dÎÃÅÂąÙąË !Ȣ 2ÁÔ /ÖÅÒÉÎÄÅ 
dÓËÅÍÉ-2ÅÐÅÒÆİÚÙÏÎ ÚÅÒÉÎÅ .-Asetil Sistein ve 
2ÅÓÖÅÒÁÔÒÏÌȭİÎ +ÏÒÕÙÕÃÕ %ÔËÉÓÉȢ $ÉÃÌÅ -ÅÄ * 
2016;43:229-36. 

15. Balgetir F, Kocaman N. DeneÙÓÅÌ $ÉÙÁÂÅÔÉË 2ÁÔÌÁÒąÎ 
"ÅÙÉÎ $ÏËÕÓÕÎÄÁ dÒÉÓÉÎ dÍÍİÎÒÅÁËÔÉÖÉÔÅÓÉ ÚÅÒÉÎÅ 
,ÏÓÁÒÔÁÎąÎ %ÔËÉÌÅÒÉȢ &ąÒÁÔ 4ąÐ $ÅÒÇ ςπρφȠςρȡφσ-6. 

16. Placer ZA, Cushmann LL, Johnson BC. Estimation of 
products of lipid peroxidation (as malondialdehyde) in 
biochemical systems. Analytical 
Biochemistry1966;16:359-64. 

17. Mori Y, Limura K, Furukawa F, et al. Effect of cigarette 
smoke on the mutagenic activation of various 
carcinogens in hamsters. Mutat Res 1995;346:1ɀ8. 

18. De Marini DM, Shelton ML, Levine JG. Mutation 
spectrum of cigarette smoke condensate in Salmonella: 
comparison to mutation in smoking-associated tumors. 
Carcinogenesis 1995;16:2535ɀ42. 

19. Gupta S, Agarwal A, Banerjee J, et al. The role of 
oxidative stress in spontaneous abortion and recurrent 
pregnancy loss: a systematic review. Obstet Gynecol 
Surv 2007;62:335-47. 

20. Burton GJ, Jauniaux E. Placental oxidative stress: from 
miscarriage to preeclapmsia. J Soc Gynecol Investig 
2004;11:342-52. 

21. Ziad S, Wajdy A, Darwish B. Effects of cigarette 
smoking on histology of trachea and lungs of albino rat. 
Res Opin Anim Vet Sci 2013;3:356-62. 

22. Lobo V, Patil A, Phatak A, et al. Free radicals, 
antioxidants and functional foods: Impact on human 
health. Pharmacogn Rev 2010;4:118-26. 

23. Dogan OM, Elagoz S, Ozsahin SF, et al. Pulmonary 
toxicity of chronic exposure to tobacco and biomass 
smoke in rats. Clinics 2011;66:1081-87. 

24. Abbott LC, Winzer-Serhan UH. Smoking during 
pregnancy: lessons learned from epidemiological 
studies and experimental studies using animal models. 
Critical Reviews in Toxicology 2012;42:279ɀ303. 

ςυȢ #ÚÅËÁÊ 0ȟ 0ÁčÁÓÚ !ȟ ,ÅÂÄÁ-Wyborny T. Morphological 
changes in lungs, placenta, liver and kidneys of 
pregnant rats exposed to cigarette smoke. Int Arch 
Occup Environ Health 2002;75:27-35.  

26. Kusterer K, Blochle C, Konrad T, et al. Rat liver injury 
induced by hypoxic ischemia and reperfusion: 
protective action by somatostatin and two derivatives. 
Regul Pept 1993;44:251ɀ6. 

27. Wright JL, Tai H, Dai J, et al. Cigarette smoke induces 
rapid changes in gene expression in pulmonary 
arteries. Lab Invest 2002;82:1391-8. 

28. Wright JL, Churg A. Effect of long-term cigarette 
smoke exposure on pulmonary vascular structure and 
function in the guinea pig. Exp Lung Res 1991;17:997-
1009.  

29. Christou H, Yoshida A, Arthur V, et al. Increased 
vascular endothelial growth factor production in the 
lungs of rats with hypoxia-induced pulmonary 
hypertension. Am J Respir Cell Mol Biol 1998;18:768ɀ
76. 

30. Rovina N, Papapetropoulos A, Kollintza A, et al. 
Vascular endothelial growth factor: an angiogenic 
factor reflecting airway inflammation in healthy 
smokers and in patients with bronchitis type of chronic 
obstructive pulmonary disease? Respir Res 2007;8:53. 

31. Carmeliet P, Jain RK. Angiogenesis in cancer and 
other diseases. Nature 2000;407:249ɀ57. 

32. Kunig AM, Balasubramaniam V, Markham NE, et al. 
Recombinant human VEGF treatment tran siently 
increases lung edema but enhances lung structure after 
neonatal hyperoxia. Am J Physiol Lung Cell Mol Physiol 
2006;291:1068ɀ78. 

33. Aldini G, Dalle-Donne I, Colombo R, et al. 
Lipoxidation-derived reactive carbonyl species as 
potential drug targets in preventing protein 
carbonylation and related cellular dysfunction. Chem 
Med Chem 2006;1:1045ɀ58. 



Dicle Tıp Dergisi / Dicle Med J (2018) 45 (3) : 297-307 

307 

 

34. Nadiger HA, Mathew CA, Sadasivudu B. Serum 
malondialdehyde (TBA reactive substance) levels in 
cigarette smokers. Atherosclerosis 1987;64:71-3. 

35. Moretto N, Facchinetti F, Southworth T, et al. alpha, 
beta-Unsaturated aldehydes contained in cigarette 
smoke elicit IL-8 release in pulmonary cells through 
mitogen-activated protein kinases. Am J Physiol Lung 
Cell Mol Physiol 2009;296:839ɀ48. 

36. Edirisinghe I, Yang SR, Yao H, et al. VEGFR-2 
inhibition augments cigarette smoke-induced oxidative 
stress and inflammatory responses leading to 
endothelial dysfunction. Faseb J 2008;22:2297ɀ310. 

37. Duthie GG, Arthur JR, James WP. Effects of smoking 
and vitamin E on blood antioxidant status. Am J Clin 
Nutr 1991;53:1061ɀ3. 

38. Fotsis T, Pepper MS, Aktas E, et al. Flavonoids, 
dietary-derived inhibitors of cell proliferation and in 
vitro angiogenesis. Cancer Res 1997;57:2916-21. 

39. Oak MH, El Bedoui J, Schini-Kerth VB. Antiangiogenic 
properties of natural polyphenols from red wine and 
green tea. J Nutr Biochem 2005;16:1-8. 

40. Savitha S, Tamilselvan J, Anusuyadevi M, et al. 
Oxidative stress on mitochondrial antioxidant defense 
system in the aging process: Role of DL- -lipoic acid 
and L-carnitine. Clin Chim Acta 2005;355:173-80. 

41. Schwartz L, Guais A, Israel M, et al. Tumor regression 
with a combination of drugs interfering with the tumor 
metabolism: efficacy of hydroxycitrate, lipoic acid and 
capsaicin. Invest New Drugs 2013;31: 256ɀ64. 

42. Mantovani G, Maccio A, Melis G, et al. Restoration of 
functional defects in peripheral blood mononuclear 
cells isolated from cancer patients by thiol antioxidant 
alpha-lipoic acid and N-acetyl cysteine. Int J Cancer 

2000;86:842ɀ7. 

 

 
 

 

 

 


