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¶ÂÚ›ÏË„Ë
™ÙÔ ¿ÚıÚÔ ·˘Ùfi ·Ó·ÛÎÔÂ›Ù·È Ë ÛËÌ·Û›· Î·È Ë ‰˘Ó·ÙfiÙËÙ· ÂÍ¤Ù·ÛË˜ ÙË˜ ÂÓÂÚÁÔÔ›ËÛË˜ ÙˆÓ
·ÈÌÔÂÙ·Ï›ˆÓ. ∏ ÂÓÂÚÁÔÔ›ËÛË ·˘Ù‹ ÂÎÊÚ¿˙ÂÙ·È ÌÂ ÙËÓ ·Ú·ÁˆÁ‹ ÌÂÙ·‚ÔÏÈÙÒÓ ÙÔ˘ ·Ú·¯È‰Ô-
ÓÈÎÔ‡ ÔÍ¤Ô˜, ÔÈ ÔÔ›ÔÈ ÌÂÙÚÒÓÙ·È ÂÓ ÔÏÏÔ›˜ ÌÂ Ú·‰ÈÔ·ÓÔÛÔÏÔÁÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜
(radioimmunoassays – RIA), ·ÏÏ¿ Î·È ÌÂ Ú·‰ÈÔ·ÓÔÛÔÌÂÙÚÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ (immunoradiometric
assays – IRMA). ∂›Ó·È ÁÓˆÛÙfi fiÙÈ Ë ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ Û˘Ì‚¿ÏÏÂÈ ÛÙË ‰È·‰ÈÎ·-
Û›· ÙË˜ ·ıËÚÔÛÎÏ‹ÚˆÛË˜ Î·È ÙË˜ ıÚfiÌ‚ˆÛË˜ ÙˆÓ ·ÁÁÂ›ˆÓ ·ÛıÂÓÒÓ ÌÂ Î·Ú‰È·Î¤˜ ·ı‹ÛÂÈ˜,
ÌÂ ÓÂÊÚÈÎ‹ ·ÓÂ¿ÚÎÂÈ· Î.·. ∏ Û˘ÛÛÒÚÂ˘ÛË Î·È Ë ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ Â˘ÓÔÂ›Ù·È
·fi ÙËÓ ·ÚÔ˘Û›· ÂÏÂ˘ı¤ÚˆÓ ÚÈ˙ÒÓ ÔÍ˘ÁfiÓÔ˘, ÂÓÒ ·ÔÙÚ¤ÂÙ·È ·fi ÙËÓ ·ÚÔ˘Û›· ·ÓÙÈÔÍÂÈ-
‰ˆÙÈÎÒÓ Ô˘ÛÈÒÓ. ∏ ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ ÂÎÊÚ¿˙ÂÙ·È ·fi Ù· ·Ú·ÁfiÌÂÓ· ÚÔ˚fiÓÙ·
ÙÔ˘ ÌÂÙ·‚ÔÏÈÛÌÔ‡ ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜ Î·È ·fi ÙË ‰Ú·ÛÙËÚÈÔÔ›ËÛË ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜
ÙË˜ Ù˘ÚÔÛÈÓÈÎ‹˜ ÎÈÓ¿ÛË˜. ∏ ˘ÚËÓÈÎ‹ È·ÙÚÈÎ‹ Û˘Ì‚¿ÏÏÂÈ ‰È·ÁÓˆÛÙÈÎÒ˜ ÛÙË ‰È·›ÛÙˆÛË ÙË˜
ÂÓÂÚÁÔÔ›ËÛË˜ ‹ ÌË ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ ÌÂ ÙËÓ ÂÍ¤Ù·ÛË ÙˆÓ ÚÔ˚fiÓÙˆÓ ÌÂÙ·‚ÔÏÈÛÌÔ‡ ÙÔ˘ ·Ú·-
¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜ Ù· ÔÔ›· Â›Ó·È: ÙÔ ıÚÔÌ‚ÔÍ¿ÓÈÔ ∞2, Ë ÚÔÛÙ·ÁÏ·Ó‰›ÓË ∂2, Ë ÚÔÛÙ·Î˘ÎÏ›ÓË
12 Î·È ÙÔ ÈÛÔÚÔÛÙ¿ÓÈÔ 8-iso-PG F2a. ∞Ó·Ê¤ÚÔÓÙ·È ‰ÈÎ¤˜ Ì·˜ ÂÚÁ·Û›Â˜ ÛÙÈ˜ ÔÔ›Â˜ ÌÂÏÂÙ‹-
ıËÎÂ Ë ·ÓÙÈÔÍÂÈ‰ˆÙÈÎ‹ ‰Ú¿ÛË ÙË˜ ‚ÈÙ·Ì›ÓË˜ C Î·È ÙË˜ ·ÂÓÂÚÁÔÔ›ËÛË˜ ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ ÛÂ
Â›Ì˘˜ Î·È ÛÂ ·›Ì· ‰ÔÙÒÓ ·›Ì·ÙÔ˜. √È ·Ú·¿Óˆ ÌÂÙ·‚ÔÏ›ÙÂ˜ ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜ ÂÍÂÙ¿-
˙ÔÓÙ·È ÌÂ ÙÈ˜ ÙÂ¯ÓÈÎ¤˜ RIA Î·È IRMA. ¶·Ú·ÙËÚ‹ıËÎ·Ó Û·ÊÂ›˜ ÌÂÙ·‚ÔÏ¤˜ ÙˆÓ ÌÂÙ·‚ÔÏÈÙÒÓ ·˘-
ÙÒÓ. ∞Ó·Ê¤ÚÔÓÙ·È ÔÈ ÏfiÁÔÈ ÚÔÙ›ÌËÛË˜ ÙˆÓ ÙÂ¯ÓÈÎÒÓ ÙË˜ ˘ÚËÓÈÎ‹˜ È·ÙÚÈÎ‹˜ ÛÂ Û¯¤ÛË ÌÂ ¿Ï-
ÏÂ˜ ÙÂ¯ÓÈÎ¤˜ Î·È Û˘˙ËÙÂ›Ù·È Ë ‰˘Ó·ÙfiÙËÙ· ÙË˜ ÂÊ·ÚÌÔÁ‹˜ ·˘ÙÒÓ ÛÙË ÌÂÏ¤ÙË ÙˆÓ ÌÂÙ·‚ÔÏÈÙÒÓ
ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÈ˜ ıÚÔÌ‚Ô·ÁÁÂÈ·Î¤˜ ·ı‹ÛÂÈ˜.
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∂ÈÛ·ÁˆÁ‹ 

H
ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ Û˘Ì‚¿ÏÏÂÈ ÛÙË ‰È·‰ÈÎ·Û›· ÙË˜ ·ıËÚÔÛÎÏ‹ÚˆÛË˜
Î·È ÙË˜ ıÚfiÌ‚ˆÛË˜ ÙˆÓ ·ÁÁÂ›ˆÓ ·ÛıÂÓÒÓ ÌÂ Î·Ú‰È·Î¤˜ ·ı‹ÛÂÈ˜, ÌÂ ÓÂÊÚÈÎ‹ ·ÓÂ-
¿ÚÎÂÈ· Î.·. ∏ ÂÓÂÚÁÔÔ›ËÛË ·˘Ù‹ ÂÎÊÚ¿˙ÂÙ·È ÌÂ ÙËÓ ·Ú·ÁˆÁ‹ ÌÂÙ·‚ÔÏÈÙÒÓ ÙÔ˘

·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜, ·ÏÏ¿ Î·È ·fi ÙË ‰Ú·ÛÙËÚÈÔÔ›ËÛË ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ÙË˜ Ù˘ÚÔÛ›ÓË˜ ÎÈÓ¿-
ÛË˜. ∏ Û˘ÛÛÒÚÂ˘ÛË Î·È Ë ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ Â˘ÓÔÂ›Ù·È ·fi ÙËÓ ·ÚÔ˘Û›·
ÂÏÂ˘ı¤ÚˆÓ ÚÈ˙ÒÓ ÔÍ˘ÁfiÓÔ˘ (∂ƒ√), ÂÓÒ ·ÔÙÚ¤ÂÙ·È ·fi ÙËÓ ·ÚÔ˘Û›· ·ÓÙÈÔÍÂÈ‰ˆÙÈÎÒÓ Ô˘-
ÛÈÒÓ [1]. ∆· ÚÔ˚fiÓÙ· ÌÂÙ·‚ÔÏÈÛÌÔ‡ ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜ ÌÂÙÚÒÓÙ·È ·ÎÚÈ‚¤ÛÙÂÚ· ÌÂ ÙÈ˜ Ú·-
‰ÈÔ·ÓÔÛÔÏÔÁÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ (radioimmunoassays – RIA) Î·È ÙÈ˜ Ú·‰ÈÔ·ÓÔÛÔÌÂÙÚÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜
(immunoradiometric assays – IRMA) ÙË˜ ˘ÚËÓÈÎ‹˜ È·ÙÚÈÎ‹˜. ¶·Ú·Î¿Ùˆ ı· ÂÚÈÁÚ¿„Ô˘ÌÂ ÙË
ÛËÌ·Û›· ÙˆÓ ÔÍÂÈ‰ˆÙÈÎÒÓ Î·È ÙˆÓ ·ÓÙÈÔÍÂÈ‰ˆÙÈÎÒÓ ·Ú·ÁfiÓÙˆÓ ÛÙË Û˘ÛÛÒÚÂ˘ÛË Î·È ÛÙËÓ
ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ, ÙË ‰È·ıÂÛÈÌfiÙËÙ· ÙˆÓ ·Ú·ÁfiÓÙˆÓ ·˘ÙÒÓ, ÙËÓ ·Ú·ÁˆÁ‹
ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜  Î·È ÙË Ì¤ÙÚËÛË ÙˆÓ ÌÂÙ·‚ÔÏÈÙÒÓ ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜ ÌÂ Û˘ÁÎÂ-
ÎÚÈÌ¤ÓÂ˜ ÙÂ¯ÓÈÎ¤˜ ÙË˜ ˘ÚËÓÈÎ‹˜ È·ÙÚÈÎ‹˜. ™ÙËÓ ·ÚÔ‡Û· ÂÚÁ·Û›· ı· ·Ó·ÊÂÚıÔ‡ÌÂ ÛÙË ‰ÈÎ‹
Ì·˜ ÂÌÂÈÚ›· ·fi ÌÂÏ¤ÙÂ˜ ÛÂ Â›Ì˘˜ Î·È ÛÂ ·ÓıÚÒÔ˘˜, ÂÚ› ÙË˜ ·ÓÙÈÔÍÂÈ‰ˆÙÈÎ‹˜ ‰Ú¿ÛË˜ ÙË˜
‚ÈÙ·Ì›ÓË˜ C ÛÙËÓ ·Ú·ÁˆÁ‹ ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜ Î·È ÙˆÓ ÌÂÙ·‚ÔÏÈÙÒÓ ·˘ÙÔ‡. 

√È ÏÂÈÙÔ˘ÚÁ›Â˜ Î·È Ë ·ıÔÊ˘ÛÈÔÏÔÁÈÎ‹ ÛËÌ·Û›· ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ
∆· ·ÈÌÔÂÙ¿ÏÈ·, ÂÎÙfi˜ ·fi ÙÔ ÌË¯·ÓÈÛÌfi ÙË˜ ‹ÍË˜, Û˘ÌÌÂÙ¤¯Ô˘Ó Î·È ÛÂ ÊÏÂÁÌÔÓÒ‰ÂÈ˜ ·ÓÙÈ-
‰Ú¿ÛÂÈ˜  Ì¤Ûˆ ‰È·ÊfiÚˆÓ ‰Ú·ÛÙÈÎÒÓ Ô˘ÛÈÒÓ Ô˘ ‰ÚÔ˘Ó Â› ÙˆÓ Ô˘‰ÂÙÂÚÔÊ›ÏˆÓ, ÙˆÓ ÏÂÌÊÔ-
Î˘ÙÙ¿ÚˆÓ Î·È ÙˆÓ Ì·ÎÚÔÊ¿ÁˆÓ Î˘ÙÙ¿ÚˆÓ ÙÔ˘ ·›Ì·ÙÔ˜, ÚÔÎ·ÏÒÓÙ·˜ ÙËÓ ¤ÎÏ˘ÛË ‰È·ÊfiÚˆÓ
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‰È·‚È‚·ÛÙÒÓ, ÂÓÒ ÌÂÙ·‚¿ÏÏÔ˘Ó ÙË Û˘ÛÙ·ÏÙfiÙËÙ· Î·È ÙË ‰È·-
‚·ÙfiÙËÙ· ÙˆÓ ÙÚÈ¯ÔÂÈ‰ÒÓ [2-4]. √È Ô˘Û›Â˜ ÌÂ ÙÈ˜ ÔÔ›Â˜ ‰ÚÔ˘Ó
Ù· ·ÈÌÔÂÙ¿ÏÈ· Â›Ó·È Ë ÛÂÚÔÙÔÓ›ÓË, Ë ıÚÔÌ‚ÔÍ¿ÓË ∞2

(throboxane-A2-∆Ã∞2), Ô ·ÈÌÔÂÙ·ÏÈ·Îfi˜ ·Ú¿ÁÔÓÙ·˜ 4
(platelet factor-4 – PF-4) Î·È o ·Ú¿ÁÔÓÙ·˜ ÂÓÂÚÁÔÔ›ËÛË˜ ÙˆÓ
·ÈÌÔÂÙ·Ï›ˆÓ (platelet activating factor – PAF), Ô˘Û›Â˜ ÔÈ ÔÔ›-
Â˜ ÂËÚÂ¿˙Ô˘Ó ÙÈ˜ ÏÂÈÙÔ˘ÚÁ›Â˜ Î·È ÔÏÏÒÓ ¿ÏÏˆÓ Î˘ÙÙ¿ÚˆÓ. ∏
ÂÍˆÁÂÓ‹˜ ¯ÔÚ‹ÁËÛË ˘„ËÏÒÓ Û˘ÁÎÂÓÙÚÒÛÂˆÓ ∂ƒ√ ÛÙ· ·ÈÌÔ-
ÂÙ¿ÏÈ· Â›Ó·È ÔÏ‡ Èı·Ófi Ó· ÚÔÎ·ÏÂ› Û˘ÛÛÒÚÂ˘ÛË ÙˆÓ ·È-
ÌÔÂÙ·Ï›ˆÓ Ì¤Ûˆ ÙË˜ ÂÓÂÚÁÔÔ›ËÛË˜ ÙË˜ ÌÂÌ‚Ú·ÓÈÎ‹˜ Êˆ-
ÛÊÔÏÈ¿ÛË˜ ∞2 (platelet phospholipase A2 – PLA2) [5-6]. 

™Â Î·Ù·ÛÙ¿ÛÂÈ˜ Î·Ú‰È·Î‹˜ ÈÛ¯·ÈÌ›·˜ Û˘Ó˘¿Ú¯ÂÈ ·˘ÍËÌ¤ÓÔ
ÔÍÂÈ‰ˆÙÈÎfi stress ÌÂ ÂÏ¿ÙÙˆÛË ÙË˜ ‰Ú¿ÛË˜ ÙˆÓ ÂÓ˙‡ÌˆÓ “ÂÎ-
Î·ı·ÚÈÛÙÒÓ” ÙˆÓ ÂÏÂ˘ı¤ÚˆÓ ÔÍÂÈ‰ˆÙÈÎÒÓ ÚÈ˙ÒÓ fiˆ˜ Â›Ó·È Ë
˘ÂÚÔÍÂÈ‰ÈÔ‰ÈÛÌÔ˘Ù¿ÛË Î·È Ë Î·Ù·Ï¿ÛË [1-7]. ∞ÓÙ›ıÂÙ·, Ë ·-
ÚÔ˘Û›· ÙˆÓ ∂ƒ√ ÙË˜ ÂÚÈÙÒÛÂÈ˜ ·˘Ù¤˜ ‰ÈÂÁÂ›ÚÂÈ ÙËÓ ·ÈÌÔÂ-
Ù·ÏÈ·Î‹ Û˘ÛÛÒÚÂ˘ÛË Î·È ÌÔÚÂ› Ó· Û˘Ì‚¿ÏÂÈ ÛÙËÓ ·Ó¿Ù˘ÍË
ıÚfiÌ‚ˆÓ. ªÔÚÔ‡ÌÂ Ó· Ô‡ÌÂ fiÙÈ ÙÔ ÔÍÂÈ‰ˆÙÈÎfi ÛÙÚÂ˜ ÂÓÂÚ-
ÁÔÔÈÂ› ÙÔ Û‡ÛÙËÌ· ÙË˜ ÚˆÙÂ˝ÓË˜ – Ù˘ÚÔÛÈÓÈÎ‹˜ ÎÈÓ¿ÛË˜
(protein-tyrosin kinase – ƒ∆∫) ÙË˜ Î˘ÙÙ·ÚÈÎ‹˜ ÌÂÌ‚Ú¿ÓË˜, Î·È
fiÙÈ ÙÂÏÈÎ¿ ÊˆÛÊÔÚ˘ÏÈÒÓÂÙ·È Î·È ÂÓÂÚÁÔÔÈÂ›Ù·È Ë Î˘ÙÙ·ÚÔÏ·-
ÛÌ·ÙÈÎ‹ PLA2, Ë ÔÔ›· ·Ú¿ÁÂÈ ÙÔ ·Ú·¯È‰ÔÓÈÎfi ÔÍ‡. ∆Ô ÔÍÂÈ-
‰ˆÙÈÎfi ÛÙÚÂ˜ Â˘ÓÔÂ› ÙÔ ÌÂÙ·‚ÔÏÈÛÌfi ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜
·˘Í¿ÓÔÓÙ·˜ ÙË ‰Ú·ÛÙËÚÈfiÙËÙ· ÙÔ˘ ÂÓ˙‡ÌÔ˘ Î˘ÎÏÔÍ˘ÁÔÓ¿ÛË,
ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· ÂÓÂÚÁÔÔÈÂ›Ù·È ·ÎfiÌ· ÂÚÈÛÛfiÙÂÚÔ Ë ‰Ú·-
ÛÙÈÎfiÙËÙ· ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ [8].

√È ÔÍÂÈ‰ˆÙÈÎÔ› ·Ú¿ÁÔÓÙÂ˜ Î·È Ù· ·ÈÌÔÂÙ¿ÏÈ· 

√È ∂ƒ√ Â›Ó·È Ô Î‡ÚÈÔ˜ ÔÍÂÈ‰ˆÙÈÎfi˜ ÌË¯·ÓÈÛÌfi˜ ÛÙÔÓ ÔÚÁ·ÓÈ-
ÛÌfi Î·È ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÙÔ ˘ÂÚÔÍÂÈ‰ÈÎfi ·ÓÈfiÓ (√2

– ñ), ÙË Ú›˙·
˘‰ÚÔÍ˘Ï›Ô˘ (∏√ñ), ÙÔ ˘ÂÚÔÍÂ›‰ÈÔ ÙÔ˘ ˘‰ÚÔÁfiÓÔ˘ (∏2√2) Î·È
ÙÔ ÌÔÓ‹ÚÂ˜ ÔÍ˘ÁfiÓÔ (1O2). ¶ÚfiÎÂÈÙ·È ÁÈ· ÔÏ‡ ‰Ú·ÛÙÈÎ¤˜ Ú›-
˙Â˜, ÔÈ ÔÔ›Â˜ ·ÓÙÈ‰ÚÔ‡Ó ÌÂ ÏÈ›‰È·, ÚˆÙÂ˝ÓÂ˜ Î·È DNA ÚÔ-
Î·ÏÒÓÙ·˜ ÌË ·ÓÙÈÛÙÚÂÙ¤˜ ·ÏÏ·Á¤˜ ÌÔÚÈ·Î‹˜ ‰ÔÌ‹˜ [9-11]. √È
‰Ú¿ÛÂÈ˜ ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ ÚÔ¸Ôı¤ÙÔ˘Ó ÙËÓ ÈÎ·ÓfiÙËÙ· Ó· ·-
Ú¿ÁÔ˘Ó ∂ƒ√ ‹ ÙËÓ ‡·ÚÍË ∂ƒ√ ÛÙÔ ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘˜ [12]. ∆·
·ÈÌÔÂÙ¿ÏÈ· Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ·ÈÌÔÂÙ·ÏÈ·Î‹˜ Û˘ÛÛÒÚÂ˘-
ÛË˜ ·Ú¿ÁÔ˘Ó ÙÈ˜ Ú›˙Â˜: √2

– ñ, ∏√ñ Î·È ∏2√2 [13-15]. H ·ÈÌÔ-
ÂÙ·ÏÈ·Î‹ Û˘ÛÛÒÚÂ˘ÛË ÂÍ·ÚÙ¿Ù·È ·fi ÙËÓ ÔÛfiÙËÙ· ÙÔ˘ ·Ú·-
¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜ Ô˘ ·ÂÏÂ˘ıÂÚÒÓÂÙ·È ·fi ·˘Ù¿ [16]. ∆Ô ·Ú·-
¯È‰ÔÓÈÎfi ÔÍ‡ ÌÂÙ·‚ÔÏ›˙ÂÙ·È ·fi Ù· ¤Ó˙˘Ì· ÏÈÔÍ˘ÁÔÓ¿ÛË [17]
Î·È Î˘ÎÏÔÍ˘ÁÔÓ¿ÛË [18-20] Î·È ·ÂÏÂ˘ıÂÚÒÓÂÈ ÂÏÂ‡ıÂÚÂ˜ Ú›-
˙Â˜ √2

– ñ Î·È ∏√ñ.

√È ·ÓÙÈÔÍÂÈ‰ˆÙÈÎÔ› ·Ú¿ÁÔÓÙÂ˜ Î·È Ù· ·ÈÌÔÂÙ¿ÏÈ·

À¿Ú¯ÂÈ Ï‹ıÔ˜ ·ÓÙÈÔÍÂÈ‰ˆÙÈÎÒÓ Ô˘ÛÈÒÓ Ô˘ ‰ÚÔ˘Ó ·ÓÙ›ıÂÙ·
ÌÂ ÙÈ˜ ∂ƒ√ fiˆ˜ Â›Ó·È Ë ‚ÈÙ·Ì›ÓË ∂ [21-23] Î·È Ë ‚ÈÙ·Ì›ÓË C
[24-25]. ∞Ó Ë ‰Ú¿ÛË ÙˆÓ ‚ÈÙ·ÌÈÓÒÓ ·˘ÙÒÓ ÂÈ‚Â‚·ÈˆıÂ› ÛÂ
·ÛıÂÓÂ›˜ ÌÂ ·ıËÚÔÛÎÏ‹ÚˆÛË, ÙfiÙÂ Ë ‚ÈÙ·Ì›ÓË C ›Ûˆ˜ Â›Ó·È
¤Ó· Î·Ïfi Ê¿ÚÌ·ÎÔ ÁÈ· ÙÈ˜ ·ÁÁÂÈ·Î¤˜ ·ı‹ÛÂÈ˜ [26].  √È Ê˘ÛÈ-
Î¤˜ ·ÓÙÈÔÍÂÈ‰ˆÙÈÎ¤˜ Ô˘Û›Â˜ Â›Ó·È Ë ÚÂÛ‚ÂÚ·ÙÚfiÏË, Ë ÁÂÓÈ-
ÛÙÂ˝ÓË, Ù· ÊÏ·‚ÔÓÔÂÈ‰‹ Î·È ÔÈ Í·ÓıfiÓÂ˜ [27-31]. ∂›ÛË˜ ÙÔ ÂÎ-
¯‡ÏÈÛÌ· ·fi ÙÔ Ê˘Ùfi gingo biloba Î·È Ë Î·ÚÓÈÙ›ÓË ·ÚÔ˘ÛÈ¿-
˙Ô˘Ó ·ÓÙÈÔÍÂÈ‰ˆÙÈÎ¤˜ È‰ÈfiÙËÙÂ˜ [32,33]. ∆Ô ÁÓˆÛÙfi Ê¿ÚÌ·ÎÔ
‰È˘ÚÈ‰·ÌfiÏË (persantin), ÙÔ ÔÔ›Ô ¯ÚËÛÈÌÔÔÈÂ›Ù·È ˆ˜ ·ÓÙÈ·È-
ÌÔÂÙ·ÏÈ·Îfi Î·È ·ÁÁÂÈÔ‰È·ÛÙ·ÏÙÈÎfi ÛÙË ÛÙÂÊ·ÓÈ·›· ÓfiÛÔ, ¤¯ÂÈ

‚ÚÂıÂ› Î·È ·˘Ùfi fiÙÈ ¤¯ÂÈ ·ÓÙÈÔÍÂÈ‰ˆÙÈÎ¤˜ È‰ÈfiÙËÙÂ˜ Ì¤Ûˆ ÙˆÓ
ÔÔ›ˆÓ ·ÛÎÂ› ÙËÓ ·ÓÙÈ·ÈÌÔÂÙ·ÏÈ·Î‹ ÙÔ˘ ‰Ú¿ÛË [34]. ∞Ó¿ÏÔÁË
‰Ú¿ÛË ¤¯ÂÈ Î·È ÙÔ ·ÓÙÈÛÙËı·Á¯ÈÎfi Ê¿ÚÌ·ÎÔ ÙÚÈÌÂÙ·˙È‰›ÓË [35].

√È ·Ú·ÙËÚ‹ÛÂÈ˜ Ì·˜ Û¯ÂÙÈÎ¿ ÌÂ ÙÔ˘˜ ÌÂÙ·-
‚ÔÏ›ÙÂ˜ ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜
™‡ÌÊˆÓ· ÌÂ ·Ú·ÙËÚ‹ÛÂÈ˜ Ì·˜, Ë ¤ÓÙÔÓË Ê˘ÛÈÎ‹ ¿ÛÎËÛË
ÂÏ·ÙÙÒÓÂÈ ÙËÓ ·ÈÌÔÂÙ·ÏÈ·Î‹ ÂÓÂÚÁÔÔ›ËÛË [36-37], ÌÂ ·Ó¿-
ÏÔÁÂ˜ ‚ÈÔ¯ËÌÈÎ¤˜ ‰Ú¿ÛÂÈ˜ ÛÙÔ Ï¿ÛÌ· [38].  ¶·Ú·ÙËÚ‹ÛÂÈ˜
ÛÂ Â›Ì˘˜ ¤‰ÂÈÍ·Ó fiÙÈ Ë ‚ÈÙ·Ì›ÓË C ÌÂÈÒÓÂÈ ÙËÓ ÂÓÂÚÁÔÔ›ËÛË
ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ [39]. ∆Ô ›‰ÈÔ ·Ú·ÙËÚ‹Û·ÌÂ Î·È ÛÂ Ï¿ÛÌ·
˘ÁÈÒÓ ÂıÂÏÔÓÙÒÓ ·ÈÌÔ‰ÔÙÒÓ [40,41]. ™ÙÈ˜ ·Ú·¿Óˆ ÌÂÏ¤ÙÂ˜ Ë
·Ó·ÛÙÔÏ‹ ÙË˜ ·ÈÌÔÂÙ·ÏÈ·Î‹˜ ÏÂÈÙÔ˘ÚÁÈÎfiÙËÙ·˜ Î·È ÙË˜ Û˘Û-
ÛÒÚÂ˘ÛË˜ ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ Û˘ÓÔ‰Â‡ÔÓÙ·Ó ·fi ·‡ÍËÛË ÙË˜
PGE2 Î·È ÙË˜ PGI2, ·ÏÏ¿ Î·È ·fi ·Ú¿ÏÏËÏË ÌÂ›ˆÛË ÙÔ˘
∆Ã∞2 ÛÙ· ‚ÈÔÏÔÁÈÎ¿ ˘ÁÚ¿ ÙˆÓ ÂÍÂÙ·˙ÔÌ¤ÓˆÓ. √È ÌÂÙÚ‹ÛÂÈ˜
ÙˆÓ ÂÈ¤‰ˆÓ ÙË˜ PGE2, ÙË˜ PGπ2 Î·È ÙÔ˘ ∆Ã∞2 ¤ÁÈÓ·Ó ÌÂ ÙË
¯Ú‹ÛË Â˘·›ÛıËÙˆÓ Ú·‰ÈÔ·ÓÔÛÔÏÔÁÈÎÒÓ ÙÂ¯ÓÈÎÒÓ ÙË˜ ˘ÚËÓÈ-
Î‹˜ È·ÙÚÈÎ‹˜ (radioimmunoassays – RIA ÌÂ  ÚÔÛ˘ÛÎÂ˘·ÛÌ¤Ó·
·ÓÙÈ‰Ú·ÛÙ‹ÚÈ· (kits) ÙË˜ ÂÙ·ÈÚ›·˜ MEN C (Boston USA). √È Ê˘-
ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ÛÙÔ Ï¿ÛÌ· ÙË˜ PGE2 ‹Ù·Ó 6,61±1,2 pg/ml,
ÙË˜ PGI2=194,2±41,5 pg/ml Î·È ÙÔ˘ TXA2=88,4±17,9
pg/ml. ∂›ÛË˜ ÛÙÈ˜ ÌÂÏ¤ÙÂ˜ ·˘Ù¤˜ ·Ú·ÙËÚ‹ıËÎÂ ·Ú¿ÏÏËÏË
·Ó·ÛÙÔÏ‹ ÙË˜ ·Ú·ÁˆÁ‹˜ ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡ ÔÍ¤Ô˜ ·fi Ù· ·È-
ÌÔÂÙ¿ÏÈ·.

™ÙË ÌÂÏ¤ÙË fiÏˆÓ ·˘ÙÒÓ ÙÔ˘ ÌÂÙ·‚ÔÏÈÙÒÓ ÙÔ˘ ·Ú·¯È‰ÔÓÈÎÔ‡
ÔÍ¤Ô˜ ÙfiÛÔ ÛÙÈ˜ ‰ÈÎ¤˜ Ì·˜ ÂÚÁ·Û›Â˜ Ô˘ ·Ó·Ê¤ÚıËÎ·Ó ·Ú·-
¿Óˆ, fiÛÔ Î·È ÛÙÈ˜ ÂÚÁ·Û›Â˜ ¿ÏÏˆÓ Û˘ÁÁÚ·Ê¤ˆÓ, ÚÔÙÈÌÒÓÙ·È
ÔÈ ÙÂ¯ÓÈÎ¤˜ RIA Î·È IRMA. √È ÏfiÁÔÈ ÙË˜ ÚÔÙ›ÌËÛË˜ ÙˆÓ ÙÂ¯ÓÈ-
ÎÒÓ ·˘ÙÒÓ ÛÂ Û¯¤ÛË ÌÂ ¿ÏÏÂ˜ ÙÂ¯ÓÈÎ¤˜ ÌË Ú·‰ÈÔÓÔ˘ÎÏÈ‰ÈÎ¤˜,
fiˆ˜ ÔÈ ÙÂ¯ÓÈÎ¤˜ ELISA, Â›Ó·È fiÙÈ ÔÈ Ú·‰ÈÔÓÔ˘ÎÏÈ‰ÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜
Â›Ó·È ÂÚÈÛÛfiÙÂÚÔ Â˘·›ÛıËÙÂ˜, Ú¿ÁÌ· ··Ú·›ÙËÙÔ ÁÈ· ÙËÓ
·ÎÚ›‚ÂÈ· ÙˆÓ Û¯ÂÙÈÎÒÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ. ∂›ÛË˜, ÔÈ Ú·‰ÈÔÓÔ˘-
ÎÏÈ‰ÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ ¤¯Ô˘Ó ·˘ÍËÌ¤ÓË ÂÈ‰ÈÎfiÙËÙ· ÏfiÁˆ ÙÔ˘ fiÙÈ Ë
ÂÈÛ‹Ì·ÓÛË Î·È Ë ·ÓÙ›ÛÙÔÈ¯Ë ‰È·›ÛÙˆÛË ÙˆÓ ÂÈ‰ÈÎÒÓ ÁÈ· Î¿ıÂ
ÂÚ›ÙˆÛË ·ÓÙÈÛˆÌ¿ÙˆÓ ‹ ·ÓÙÈÁfiÓˆÓ, Á›ÓÂÙ·È ÛÂ ÌÔÚÈ·Îfi Â›-
Â‰Ô. ªÂ ÙÈ˜ ÙÂ¯ÓÈÎ¤˜ ÙË˜ ˘ÚËÓÈÎ‹˜ È·ÙÚÈÎ‹˜ ÌÔÚÂ› Ó· ÌÂÏÂ-
ÙËıÔ‡Ó ıÚÔÌ‚Ô·ÁÁÂÈ·Î¤˜ ·ı‹ÛÂÈ˜ ÙÔ˘ Î˘ÎÏÔÊÔÚÈ·ÎÔ‡ Û˘-
ÛÙ‹Ì·ÙÔ˜ Ô˘ ¤¯Ô˘Ó Û¯¤ÛË ÌÂ ÙË Û˘ÛÛÒÚÂ˘ÛË ÙˆÓ ·ÈÌÔÂÙ·-
Ï›ˆÓ ÛÙ· ·ÁÁÂ›·, ÒÛÙÂ Ó· Û˘Ì‚¿ÏÏÔ˘Ó ÛÙËÓ ·ÎÚÈ‚‹ ‰È¿ÁÓˆÛË,
ÛÙËÓ ·Ú·ÎÔÏÔ‡ıËÛË ÙË˜ ıÂÚ·Â˘ÙÈÎ‹˜ ·ÁˆÁ‹˜, ·ÏÏ¿ Î·È
ÛÙËÓ ÚfiÁÓˆÛË ÙˆÓ ıÚÔÌ‚Ô·ÁÁÂÈ·ÎÒÓ ·ı‹ÛÂˆÓ.
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Short Review

Metabolites of arachidonic acid in

activating platelets and their estimation

by radionuclide techniques

Telemachos Daskalou, Michalis Karamouzis,

Georgios Liaros

∞bstract

This article reviews our current knowledge of the role of oxygen
free radicals (OFR) in the process of arachidonic acid metabolism
and platelet activation. During this activation several platelet enzy-
matic products are formed, which are measured by radioim-
munoassays (RIA) and radioimmunometric assays (IRMA). Many
studies have indicated that platelets are able to produce OFR,
which are likely to play a significant role in the mechanisms of
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platelet activation and aggregation.  
These findings are important because they show that OFR may

have a significant role in the mechanism of atherosclerosis and
thrombosis. The role of several antioxidant factors in platelets’ ac-
tivation and aggregation is also presented in this review. It was
found that antioxidant substances which act like OFR “scavengers”
cause inhibition of arachidonic acid derivatives production and also
inhibition of platelets activation. These studies suggest the possible
therapeutic intervention with antioxidants acting as antiplatelet
agents, to improve the pharmacological effects of various an-
tiplatelet drugs. Finally we present our studies related to the arachi-
donic acid metabolites. The determination of arachidonic metabol-
ic derivatives as thromboxane A2, prostaglandin E2, prostacyclin I2
and isoprostane 8-iso-PG F2· by RIA and IRMA tests is important
for the actual study of the above metabolic mechanisms because

these tests are more accurate and less expensive, as compared to
routine ELISA and other similar tests used for the same purpose.
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