
ÀÂÚÔ˘ÚÈ¯·ÈÌ›·, ·ÚÙËÚÈ·Î‹ ˘¤ÚÙ·ÛË Î·È
Î·Ú‰È·ÁÁÂÈ·Îfi˜ Î›Ó‰˘ÓÔ˜

¶∂ƒπ§∏æ∏
Δ· ·˘ÍËÌ¤Ó· Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ¤¯Ô˘Ó Û˘Û¯ÂÙÈÛÙÂ› ÛÂ ‰È¿ÊÔ-
ÚÂ˜ ÂÈ‰ËÌÈÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÌÂ ÙË ÓÔÛËÚfiÙËÙ· Î·È ıÓËÙfiÙËÙ· ·fi ÙËÓ Î·Ú-
‰È·ÁÁÂÈ·Î‹ ÓfiÛÔ. ¢ÂÓ ˘¿Ú¯ÂÈ fiÌˆ˜ ÔÌÔÊˆÓ›· ÙˆÓ ÌÂÏÂÙÒÓ fiÛÔ ·ÊÔÚ¿ ÙÔ
Ì¤ÁÂıÔ˜ ÙË˜ Û˘Û¯¤ÙÈÛË˜ Î·È ÙË ÛÙ·ÙÈÛÙÈÎ‹ ÙË˜ ÛËÌ·ÓÙÈÎfiÙËÙ·. ∏ Û˘Û¯¤ÙÈÛË
ÌÂ ÙËÓ ˘¤ÚÙ·ÛË Â›Ó·È ÂÚÈÛÛfiÙÂÚÔ ÈÛ¯˘Ú‹. ∏ ·‡ÍËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÂ
˘ÂÚÙ·ÛÈÎÔ‡˜ Èı·ÓÒ˜ Â›Ó·È ‰Â˘ÙÂÚÔ·ı‹˜, ÔÊÂ›ÏÂÙ·È ‰ËÏ·‰‹ ÛÙËÓ ›‰È· ÙËÓ
˘¤ÚÙ·ÛË ‹ ÛÂ ¿ÏÏÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ fiˆ˜ Ë ¯ÔÚ‹ÁËÛË ‰ÈÔ˘ÚËÙÈÎÒÓ, Ë Î·Ù·-
Ó¿ÏˆÛË ·ÏÎÔfiÏ, Ë ·¯˘Û·ÚÎ›·, Ë ÓÂÊÚÈÎ‹ ‚Ï¿‚Ë Î·È ¿ÏÏÔÈ. ¶ÚfiÛÊ·ÙÂ˜ ÌÂ-
Ï¤ÙÂ˜ ÛÂ ¤Ó· Ó¤Ô ÂÈÚ·Ì·ÙÈÎfi ÌÔÓÙ¤ÏÔ Â›Ì˘ˆÓ (Sprague-Dawley rats) ·Ô-
‰ÂÈÎÓ‡Ô˘Ó fiÙÈ Ë ·‡ÍËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ÌÔÚÂ› Ó· ÚÔÎ·Ï¤ÛÂÈ
·Ï·ÙÔÂÍ·ÚÙÒÌÂÓË ˘¤ÚÙ·ÛË Ì¤Ûˆ ÚÔÛÂÈÚ·Ì·ÙÈÎ‹˜ ·ÁÁÂÈ·Î‹˜ ‚Ï¿‚Ë˜ Ô˘
Û˘Ó‰¤ÂÙ·È ÌÂ ÂÓÂÚÁÔÔ›ËÛË ÙÔ˘ ¿ÍÔÓ· ÚÂÓ›ÓË˜-·ÁÁÂÈÔÙÂÓÛ›ÓË˜ Î·È ÌÂÈˆÌ¤ÓË
Û‡ÓıÂÛË ÙÔ˘ ÓÈÙÚÈÎÔ‡ ÔÍ¤Ô˜ (NOS1) ÛÙËÓ ·Ú·ÛÂÈÚ·Ì·ÙÈÎ‹ Û˘ÛÎÂ˘‹. ΔÔ
Ô˘ÚÈÎfi ÔÍ‡ ÚÔÎ·ÏÂ› in vitro ÔÏÏ·Ï·ÛÈ·ÛÌfi ÙˆÓ ÏÂ›ˆÓ Ì˘˚ÎÒÓ Î˘ÙÙ¿ÚˆÓ,
ÂÓ‰ÔıËÏÈ·Î‹ ‰˘ÛÏÂÈÙÔ˘ÚÁ›· Î·È ·ÛÎÂ› ÚÔÊÏÂÁÌÔÓÒ‰ÂÈ˜ È‰ÈfiÙËÙÂ˜ Ô˘ ÙÂÏÈ-
Î¿ Ô‰ËÁÔ‡Ó ÛÙË ‚Ï¿‚Ë ÙÔ˘ ÚÔÛ·ÁˆÁÔ‡ ·ÚÙËÚÈ‰›Ô˘ Î·È ·Ó¿Ù˘ÍË ˘¤ÚÙ·-
ÛË˜. Δ· ·˘ÍËÌ¤Ó· Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÙˆÓ ·ÓıÚˆÔÂÈ‰ÒÓ ÛÂ Û¯¤ÛË ÌÂ
Ù· ˘fiÏÔÈ· Â›‰Ë ÔÊÂ›ÏÔÓÙ·È ÛÂ ÌÂÙ·ÏÏ¿ÍÂÈ˜ ÙÔ˘ ÁÔÓÈ‰›Ô˘ ÙË˜ Ô˘ÚÈÎ¿ÛË˜.
OÈ ÌÂÙ·ÏÏ¿ÍÂÈ˜ ·˘Ù¤˜ ›Ûˆ˜ Ó· ÚÔÛ¤ÊÂÚ·Ó ¤Ó· Û˘ÁÎÚÈÙÈÎfi ÏÂÔÓ¤ÎÙËÌ· Î·-
Ù¿ ÙËÓ ÂÍ¤ÏÈÍË ÙˆÓ ÂÈ‰ÒÓ, ·ÊÔ‡ Ù· ·˘ÍËÌ¤Ó· Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ·ÛÎÔ‡Ó
·ÓÙÈÔÍÂÈ‰ˆÙÈÎ‹ ‰Ú¿ÛË Î·È ÚÔÎ·ÏÔ‡Ó ·Ï·ÙÔÂ˘·ÈÛıËÛ›· Ì¤Ûˆ ÚÔÛÂÈÚ·-
Ì·ÙÈÎ‹˜ ·ÁÁÂÈ·Î‹˜ ‚Ï¿‚Ë˜, ··Ú·›ÙËÙË ÛÙÈ˜ Û˘Óı‹ÎÂ˜ ¯·ÌËÏ‹˜ ‰È·ÈÙËÙÈÎ‹˜
ÚfiÛÏË„Ë˜ Ó·ÙÚ›Ô˘ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÚÔ˚ÛÙÔÚÈÎ‹˜ ÂÚÈfi‰Ô˘. ™ÙËÓ Û‡Á-
¯ÚÔÓË ·ÓÙ›ıÂÙ· ÂÔ¯‹ ˘ÂÚÎ·Ù·Ó¿ÏˆÛË˜ Ó·ÙÚ›Ô˘ Ê·›ÓÂÙ·È fiÙÈ ÌÔÚÂ› ÌÂ ÙÔÓ
›‰ÈÔ ÌË¯·ÓÈÛÌfi Ó· Ô‰ËÁ‹ÛÔ˘Ó ÛÙËÓ ÂÌÊ¿ÓÈÛË ˘¤ÚÙ·ÛË˜.

∂π™∞°ø°∏

ª∂Δ∞μ√§π™ª√™ Δ√À √Àƒπ∫√À √•∂√™

ΔÔ Ô˘ÚÈÎfi ÔÍ‡ Â›Ó·È ÙÔ ÙÂÏÈÎfi ÚÔ˚fiÓ ÙÔ˘ ÌÂÙ·‚ÔÏÈÛÌÔ‡ ÙˆÓ

Ô˘ÚÈÓÒÓ ÛÙÔÓ ¿ÓıÚˆÔ Î·È ·Ú¿ÁÂÙ·È Î˘Ú›ˆ˜ ÛÙÔ ‹·Ú Î·È ÛÂ

ÌÈÎÚfiÙÂÚÔ ‚·ıÌfi ÛÙÔ ÏÂÙfi ¤ÓÙÂÚÔ Î·È ÙÔ ÓÂÊÚfi. ∂›Ó·È ·ÛıÂÓ¤˜

ÔÍ‡ ÌÂ ÌÈÎÚ‹ ‰È·Ï˘ÙfiÙËÙ· ÛÙ· ÛˆÌ·ÙÈÎ¿ ˘ÁÚ¿ Î·È Î˘ÎÏÔÊÔÚÂ›

ÂÏÂ‡ıÂÚ· ÛÙÔ Ï¿ÛÌ· ÛÂ ÈÔÓÈÛÌ¤ÓË ÌÔÚÊ‹ (monosodium urate)

ÌÂ ÏÈÁfiÙÂÚÔ ·fi 5% ‰¤ÛÌÂ˘ÛË ÛÙÈ˜ ÚˆÙÂ˝ÓÂ˜. ∏ ‰ÂÍ·ÌÂÓ‹ ÙÔ˘

ÛÙÔÓ ·ÓıÚÒÈÓÔ ÔÚÁ·ÓÈÛÌfi ·Ó¤Ú¯ÂÙ·È ÛÂ 1,2 gr Î·È ·ÂÎÎÚ›ÓÂÙ·È

Î˘Ú›ˆ˜ ÛÙ· Ô‡Ú·, ÂÓÒ Î·Ù¿ 30% ·Ô‚¿ÏÏÂÙ·È ÛÙ· ÎfiÚ·Ó· Î·È

ÂÏ¿¯ÈÛÙ· ÛÙÔÓ È‰ÚÒÙ· (∂ÈÎ. 1). Δ· Â›Â‰¿ ÙÔ˘ ÂËÚÂ¿˙ÔÓÙ·È Î˘-
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Ú›ˆ˜ ·fi ÙËÓ ÂÓ‰ÔÁÂÓ‹ ·Ú·ÁˆÁ‹ Ô˘ÚÈÓÒÓ Î·È

ÏÈÁfiÙÂÚÔ ·fi ÙË ‰È·ÈÙËÙÈÎ‹ ÙÔ˘˜ ÚfiÛÏË„Ë (50%

ÙˆÓ RNA Ô˘ÚÈÓÒÓ Î·È 25% ÙˆÓ DNA Ô˘ÚÈÓÒÓ

·ÔÚÚÔÊÔ‡ÓÙ·È ÛÙÔ Á·ÛÙÚÂÓÙÂÚÈÎfi ÛˆÏ‹Ó·), Î·-

ıÒ˜ Î·È ·fi ·Ú¿ÁÔÓÙÂ˜ Ô˘ ÂËÚÂ¿˙Ô˘Ó ÙË ÓÂ-

ÊÚÈÎ‹ ÙÔ˘ ·¤ÎÎÚÈÛË. ∏ ÓÂÊÚÈÎ‹ ·¤ÎÎÚÈÛË ÙÔ˘

Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÂÍ·ÚÙ¿Ù·È ·fi ÙË ÛÂÈÚ·Ì·ÙÈÎ‹ ÙÔ˘

‰È‹ıËÛË Î·È ÙËÓ ·ıËÙÈÎ‹ Â·Ó·ÚÚfiÊËÛË, ÙË ÓÂ-

ÊÚÈÎ‹ ¤ÎÎÚÈÛË Î·È ÙËÓ ÌÂÙÂÎÎÚÈÙÈÎ‹ Â·Ó·ÚÚfiÊË-

Û‹ ÙÔ˘ ÛÙ· ÂÁÁ‡˜ ÂÛÂÈÚ·Ì¤Ó· ÛˆÏËÓ¿ÚÈ·. ¢ÈËıÂ›-

Ù·È ÂÏÂ‡ıÂÚ· ÛÙÔ ÓÂÊÚÈÎfi ÛÂ›Ú·Ì· Î·È Â·Ó·Ú-

ÚÔÊ¿Ù·È Û¯Â‰fiÓ Ï‹Úˆ˜ (98-100%) ÛÙÔ ·Ú¯ÈÎfi

ÙÌ‹Ì· ÙˆÓ ÂÁÁ‡˜ ÂÛÂÈÚ·Ì¤ÓˆÓ ÛˆÏËÓ·Ú›ˆÓ. ∞ÎÔ-

ÏÔ‡ıˆ˜, ÂÎÎÚ›ÓÂÙ·È ÛÙÔÓ ·˘Ïfi ÛÙÔ Ì¤ÛÔ ÙÌ‹Ì· ÙˆÓ

ÂÁÁ‡˜ ÂÛÂÈÚ·Ì¤ÓˆÓ ÛˆÏËÓ·Ú›ˆÓ (50% ÙÔ˘ ·Ú¯È-

Î¿ ‰ÈËıÔ‡ÌÂÓÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜) Î·È ÙÂÏÈÎ¿ Â·-

Ó·ÚÚÔÊ¿Ù·È Í·Ó¿ ÛÙÔ ÙÂÏÈÎfi ÙÌ‹Ì· ÙˆÓ ÂÁÁ‡˜

ÂÛÂÈÚ·Ì¤ÓˆÓ ÛˆÏËÓ·Ú›ˆÓ (40%) ÌÂ ·ÔÙ¤ÏÂÛÌ·

Ë ÎÏ·ÛÌ·ÙÈÎ‹ ÙÔ˘ ·¤ÎÎÚÈÛË Ó· Â›Ó·È ÂÚ›Ô˘

10% (7-12%) ¢È¿ÊÔÚÔÈ ·Ú¿ÁÔÓÙÂ˜ fiˆ˜ Ë Î·Ù¿-

ÛÙ·ÛË ÙÔ˘ ÂÓ‰Ô·ÁÁÂÈ·ÎÔ‡ fiÁÎÔ˘, ÙÔ ÊÔÚÙ›Ô Ô˘ÚÈ-

ÎÔ‡ ÔÍ¤Ô˜ Ô˘ ‰ÈËıÂ›Ù·È, Ë Ù·¯‡ÙËÙ· ÚÔ‹˜ ÙˆÓ Ô‡-

ÚˆÓ, Ë Â·Ó·ÚÚfiÊËÛË Ó·ÙÚ›Ô˘, ÙÔ pH ÙˆÓ Ô‡ÚˆÓ

Î·È ÔÚÌfiÓÂ˜ fiˆ˜ Ë ·ÁÁÂÈÔÙÂÓÛ›ÓË ππ, Ë ÈÓÛÔ˘Ï›ÓË,

Ù· ÔÈÛÙÚÔÁfiÓ· Î·È Ë ÓÔÚ·‰ÚÂÓ·Ï›ÓË ÌÔÚÂ› Ó·

ÂËÚÂ¿ÛÔ˘Ó ÙË ÓÂÊÚÈÎ‹ ÙÔ˘ Î¿ı·ÚÛË.

∂¶π¢∏ªπ√§√°π∫∏ ™À™Ã∂Δπ™∏ Δ∏™
À¶∂ƒ√ÀƒπÃ∞πªπ∞™ ª∂ Δ∏ ¡√™∏ƒ√Δ∏-
Δ∞ ∫∞π £¡∏Δ√Δ∏Δ∞ ∞¶√ ∫∞ƒ¢π∞°°∂π-
∞∫∏ ¡√™√

∏ ÚÒÙË ·Ú·Ù‹ÚËÛË fiÙÈ ¿ÙÔÌ· ÌÂ ·˘ÍËÌ¤Ó·

Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ‚Ú›ÛÎÔÓÙ·È ÛÂ

·˘ÍËÌ¤ÓÔ Î·Ú‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ ¯ÚÔÓÔÏÔÁÂ›Ù·È

Â‰Ò Î·È 50 ¤ÙË1. ∏ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·, Ô˘ ÔÚ›˙ÂÙ·È

ˆ˜ Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ÂÚÈÛÛfiÙÂÚÔ

·fi 6,5 mg/dl ÛÂ ¿Ó‰ÚÂ˜ Î·È 6,0 mg/dl ÛÂ Á˘Ó·›ÎÂ˜,

¤¯ÂÈ Û˘Û¯ÂÙÈÛÙÂ› ÌÂ ·˘ÍËÌ¤ÓË Î·Ú‰È·ÁÁÂÈ·Î‹ ÓÔ-

ÛËÚfiÙËÙ· Î·È ıÓËÙfiÙËÙ· ÛÂ ÌÂÁ¿ÏÂ˜ ÂÈ‰ËÌÈÔÏÔÁÈ-

Î¤˜ ÌÂÏ¤ÙÂ˜ Ô˘ ·ÊÔÚÔ‡Ó Â›ÙÂ ÙÔ ÁÂÓÈÎfi ÏËı˘-

ÛÌfi2-8, Â›ÙÂ ÏËı˘ÛÌfi ˘ÂÚÙ·ÛÈÎÒÓ9-17, Â›ÙÂ ·ÛıÂ-

ÓÂ›˜ ÌÂ ÚÔ¸¿Ú¯Ô˘Û· Î·Ú‰È·ÁÁÂÈ·Î‹ ÓfiÛÔ18,19.

Œ¯ÂÈ Â›ÛË˜ Û˘Û¯ÂÙÈÛÙÂ› ÌÂ ·ıËÚÔÛÎÏ‹Ú˘ÓÙÈÎ‹ Ófi-

ÛÔ ÙˆÓ Î·ÚˆÙ›‰ˆÓ20 Î·È ÌÂ ÙËÓ ÂÌÊ¿ÓÈÛË ·ÁÁÂÈ·-

ÎÔ‡ ÂÁÎÂÊ·ÏÈÎÔ‡ ÂÂÈÛÔ‰›Ô˘21 , ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Û˘-

ÛÙÔÏÈÎ‹ ˘¤ÚÙ·ÛË16 Î·È ÛÂ ËÏÈÎÈˆÌ¤ÓÔ˘˜22, ÂÓÒ ·-

ÔÙÂÏÂ› Î·È ÈÛ¯˘Úfi ÚÔÁÓˆÛÙÈÎfi ·Ú¿ÁÔÓÙ· ıÓË-

ÙfiÙËÙ·˜ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Î·Ú‰È·Î‹ ·ÓÂ¿ÚÎÂÈ·23.

™Â fiÏÂ˜ ÙÈ˜ ÌÂÏ¤ÙÂ˜, ·ÛıÂÓÂ›˜ ÌÂ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·

·ÔÙÂÏÔ‡Ó ·‰È·ÌÊÈÛ‚‹ÙËÙ· ÔÌ¿‰· ˘„ËÏÔ‡ ÎÈÓ‰‡-

ÓÔ˘. ŸÌˆ˜ ·Ú·Ì¤ÓÂÈ ·ÎfiÌ· ·Ó·¿ÓÙËÙÔ ÙÔ ÂÚÒ-

ÙËÌ·, Â¿Ó ÙÔ ·˘ÍËÌ¤ÓÔ Ô˘ÚÈÎfi ÔÍ‡ ¤¯ÂÈ ¿ÌÂÛË Û¯¤-

ÛË ·ÈÙ›·˜-·ÔÙÂÏ¤ÛÌ·ÙÔ˜ ÌÂ ÙËÓ Î·Ú‰È·ÁÁÂÈ·Î‹

ÓfiÛÔ ‹ Â¿Ó ·Ï¿ Û˘Ó˘¿Ú¯ÂÈ ÛÂ ¿ÙÔÌ· ÌÂ ·˘ÍËÌ¤-

ÓÔ Î·Ú‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ. 

ªÂÚÈÎ¤˜ Î·Ï¿ Û¯Â‰È·ÛÌ¤ÓÂ˜ ÌÂÁ¿ÏÂ˜ ÂÈ‰Ë-

ÌÈÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜, ÌÂ ÈÔ ·ÓÙÈÚÔÛˆÂ˘ÙÈÎ¤˜ ÙË

NHANES I6 study (1995) Î·È ÙËÓ Chicago Heart

Association Detection Project5 ‚Ú›ÛÎÔ˘Ó ÌÈ· ·ÓÂ-

Í¿ÚÙËÙË ·fi ¿ÏÏÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ Û˘Û¯¤ÙÈÛË ÛÙÔ

ÁÂÓÈÎfi ÏËı˘ÛÌfi ÌÂÙ·Í‡ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ Î·È Î·Ú-

‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘, È‰›ˆ˜ ÛÂ Á˘Ó·›ÎÂ˜2,5,6,24.

™ÙË ÌÂÏ¤ÙË NHANES π Ô Î›Ó‰˘ÓÔ˜ Î·Ú‰È·ÁÁÂÈ·-

ÎÔ‡ ı·Ó¿ÙÔ˘ ‹Ù·Ó ·˘ÍËÌ¤ÓÔ˜ Î·Ù¿ 77% ÛÙÔ˘˜ ¿Ó-

‰ÚÂ˜ Î·È Î·Ù¿ 300% ÛÙÈ˜ Á˘Ó·›ÎÂ˜ ÛÙÔ ˘„ËÏfiÙÂÚÔ

ÙÂÙ·ÚÙËÌfiÚÈÔ ÛÂ Û¯¤ÛË ÌÂ ·˘ÙÔ‡˜ Ô˘ ‹Ù·Ó ÛÙÔ ¯·-

ÌËÏfiÙÂÚÔ ÙÂÙ·ÚÙËÌfiÚÈÔ ÙˆÓ ÂÈ¤‰ˆÓ Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜ ÛÙÔ ·›Ì·. ªÂÙ¿ ·fi ÚÔÛ·ÚÌÔÁ‹ fiÛÔ ·ÊÔ-

106 AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË, 14, 2-3

AMP

XMP

GMP Guanosine Guanine

Xanthosine Xanthine Uric Acid

Adenosine Inosine Hypoxanthine

AMP
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Nucleotidase

Nucleotidase

Nucleotidase

Nucleotidase
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nucleoside

phosphorylase

Purine
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phosphorylase
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∂ÈÎ. 1. ªÂÙ·‚ÔÏÈÛÌfi˜ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜.



Ú¿ ÙËÓ ËÏÈÎ›·, ÙË Ê˘Ï‹, ÙÔ ‰Â›ÎÙË Ì¿˙·˜ ÛÒÌ·ÙÔ˜,

ÙÔ Î¿ÓÈÛÌ· Î·È ÙËÓ Î·Ù·Ó¿ÏˆÛË ·ÏÎÔfiÏ, Ù· Â›-

Â‰· ¯ÔÏËÛÙÂÚfiÏË˜ Î·È ÙÔ ÈÛÙÔÚÈÎfi ˘¤ÚÙ·ÛË˜,

Û·Î¯·ÚÒ‰Ë ‰È·‚‹ÙË Î·È ¯Ú‹ÛË˜ ‰ÈÔ˘ÚËÙÈÎÒÓ, ·Ô-

‰Â›¯ÙËÎÂ fiÙÈ Î¿ıÂ 1mg/lit ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ

ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ Û˘ÓÔ‰Â‡ÔÙ·Ó ÌÂ ·‡ÍËÛË ÙÔ˘

ÎÈÓ‰‡ÓÔ˘ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ı·Ó¿ÙÔ˘ Î·Ù¿ 1,17

ÛÙÔ˘˜ ¿Ó‰ÚÂ˜ Î·È 1,30 ÛÙÈ˜ Á˘Ó·›ÎÂ˜. ™Â ÂfiÌÂÓË

¤Î‰ÔÛË ÙË˜ ÌÂÏ¤ÙË˜ NHANES ÙÔ 2000, Ë ˘ÂÚÔ˘-

ÚÈ¯·ÈÌ›· ·Ô‰Â›¯ÙËÎÂ ·ÓÂÍ¿ÚÙËÙÔ˜ ·Ú¿ÁÔÓÙ·˜

ÎÈÓ‰‡ÓÔ˘, ¿Û¯ÂÙ· ÌÂ ÙË Ê˘Ï‹ Î·È ÙÔ Ê‡ÏÔ. Δ· ÚÒ-

Ù· Â˘Ú‹Ì·Ù· ·fi ÙË ÌÂÏ¤ÙË Framingham (1988)2

¤‰ÂÈÍ·Ó ÌÈ· ÌÈÎÚ‹, ÌË ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹ Û˘-

Û¯¤ÙÈÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÌÂ ÙÔÓ Î·Ú‰È·ÁÁÂÈ·Îfi

Î›Ó‰˘ÓÔ ÛÙÈ˜ Á˘Ó·›ÎÂ˜. ™Â ÌÂÙ·ÁÂÓ¤ÛÙÂÚË ·Ó¿Ï˘ÛË

ÙË˜ ÌÂÏ¤ÙË˜ (1999)3 ÛÂ ÏËı˘ÛÌfi 6.763 ·ÙfiÌˆÓ,

·Ú¿ ÙÔ ÁÂÁÔÓfi˜ fiÙÈ Ù· Â›Â‰· ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤-

Ô˜ Û˘Û¯ÂÙ›˙ÔÓÙ·Ó ÌÂ ÙÔÓ Î·Ú‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ,

ÙÔ Ô˘ÚÈÎfi ÔÍ‡ Ê¿ÓËÎÂ ˆ˜ ‰ÂÓ ·ÔÙÂÏÂ› ·ÓÂÍ¿Ú-

ÙËÙÔ ·Ú¿ÁÔÓÙ· ÎÈÓ‰‡ÓÔ˘ ÌÂÙ¿ ·fi ÚÔÛ·ÚÌÔÁ‹

ˆ˜ ÚÔ˜ ¤ÓÙÂÎ· ¿ÏÏÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ Ô˘ Û˘Ó‰¤Ô-

ÓÙ·È ÌÂ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›· (È‰›ˆ˜ ÙËÓ Ù·˘Ùfi¯ÚÔÓË

¯Ú‹ÛË ‰ÈÔ˘ÚËÙÈÎÒÓ Î·È ÙÔ ‰Â›ÎÙË Ì¿˙·˜ ÛÒÌ·ÙÔ˜),

Ô‡ÙÂ ÛÂ ¿Ó‰ÚÂ˜ (ÛÙÔ˘˜ ÔÔ›Ô˘˜ Ì¿ÏÈÛÙ· ·Ú·ÙËÚ‹-

ıËÎÂ ÌÈ· ·ÛıÂÓ‹˜ ·ÓÙ›ÛÙÚÔÊË Û˘Û¯¤ÙÈÛË ÙˆÓ ÂÈ-

¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÌÂ ÙÔÓ Î·Ú‰È·ÁÁÂÈ·Îfi

Î›Ó‰˘ÓÔ, ·Ó Î·È ¯ˆÚ›˜ ÛÙ·ÙÈÛÙÈÎ‹ ÛËÌ·ÓÙÈÎfiÙËÙ·),

Ô‡ÙÂ ÛÂ Á˘Ó·›ÎÂ˜ (ÛÙÈ˜ ÔÔ›Â˜ ·Ï¿ Û˘Ó˘‹Ú¯Â ÌÂ

¿ÏÏÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ ÎÈÓ‰‡ÓÔ˘, ¯ˆÚ›˜ Ó· ¤¯ÂÈ ·ÓÂ-

Í¿ÚÙËÙË Û˘Û¯¤ÙÈÛË). ŸÙ·Ó ·Ó·Ï‡ıËÎÂ Ô Î·Ú‰È·Á-

ÁÂÈ·Îfi˜ Î›Ó‰˘ÓÔ˜ ÛÂ ·ÛıÂÓÂ›˜ Ô˘ ¤·Û¯·Ó ·fi

ÂÚÈÛÛfiÙÂÚÔ Ì·ÎÚÔ¯ÚfiÓÈ· ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·, Ù·

Â›Â‰· ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ·Ô‰Â›¯ÙËÎÂ fiÙÈ ‹Ù·Ó

·ÓÂÍ¿ÚÙËÙÔ˜ ÚÔÁÓˆÛÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ Î·Ú‰È·Á-

ÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘ ÛÂ ¿Ó‰ÚÂ˜.

∂›ÛË˜ ÛÂ ÌÂÏ¤ÙÂ˜ ÛÂ ˘ÂÚÙ·ÛÈÎÔ‡˜ ·ÛıÂÓÂ›˜

ÌÂ ÈÔ ·ÓÙÈÚÔÛˆÂ˘ÙÈÎ¤˜ ÙËÓ PIUMA study12, ÙË

Worksite Treatment Program, ÙËÓ Hypertension

Detection Follow-Up Program Cooperative Re-

search Group (Ë ÌfiÓË ÌÂÏ¤ÙË Ô˘ ‚Ú‹ÎÂ ÌÂÁ·Ï‡ÙÂ-

ÚË Û˘Û¯¤ÙÈÛË ÛÂ ¿Ó‰ÚÂ˜ ·Ú¿ ÛÂ Á˘Ó·›ÎÂ˜)13 Î·È

ÙËÓ SHEP study15, fiˆ˜ Î·È ÛÂ ÌÂÏ¤ÙÂ˜ ÛÂ ·ÛıÂ-

ÓÂ›˜ ÌÂ ÚÔ¸¿Ú¯Ô˘Û· Î·Ú‰È·ÁÁÂÈ·Î‹ ÓfiÛÔ, fiˆ˜

ÛÙËÓ Atherogene Study, Ê·›ÓÂÙ·È ˆ˜ ˘¿Ú¯ÂÈ ÌÈ·

¿ÌÂÛË Û˘Û¯¤ÙÈÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÌÂ ÙÔÓ Î·Ú-

‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ. ™ÙËÓ PIUMA study ÌÂ ÏËı˘-

ÛÌfi 1.720 ˘ÂÚÙ·ÛÈÎÒÓ ·ÛıÂÓÒÓ Ô˘ ‰ÂÓ Â›¯·Ó Ï¿-

‚ÂÈ ÛÙÔ ·ÚÂÏıfiÓ ·ÓÙÈ˘ÂÚÙ·ÛÈÎ‹ ·ÁˆÁ‹, ÙÔ Ô˘ÚÈ-

Îfi ÔÍ‡ ·Ô‰Â›¯ÙËÎÂ ÈÛ¯˘Úfi˜ ÚÔÁÓˆÛÙÈÎfi˜ ·Ú¿-

ÁÔÓÙ·˜ Î·Ú‰È·ÁÁÂÈ·Î‹˜ ÓfiÛÔ˘ Î·È ıÓËÙfiÙËÙ·˜ ·fi

Î¿ıÂ ·›ÙÈÔ. ªÂÙ¿ ·fi ÚÔÛ·ÚÌÔÁ‹ ÚÔ˜ ¿ÏÏÔ˘˜

·Ú¿ÁÔÓÙÂ˜ ÎÈÓ‰‡ÓÔ˘, ÔÈ ·ÛıÂÓÂ›˜ ÌÂ Â›Â‰· Ô˘-

ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ˘„ËÏfiÙÂÚÔ ÙÂÙ·ÚÙËÌfiÚÈÔ Â›¯·Ó

·˘ÍËÌ¤ÓÔ Î›Ó‰˘ÓÔ Î·Ú‰È·ÁÁÂÈ·ÎÒÓ Û˘Ì‚¿ÓÙˆÓ

(RR=1,73), ı·Ó·ÙËÊfiÚˆÓ Î·Ú‰È·ÁÁÂÈ·ÎÒÓ Û˘Ì-

‚¿ÓÙˆÓ (RR=1,96) Î·È ıÓËÙfiÙËÙ·˜ ·fi Î¿ıÂ ·›ÙÈÔ

(RR=1,63) ÛÂ Û¯¤ÛË ÌÂ ·˘ÙÔ‡˜ ÌÂ Â›Â‰· Ô˘ÚÈ-

ÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ¯·ÌËÏfiÙÂÚÔ ÙÂÙ·ÚÙËÌfiÚÈÔ. ™ÙË ÌÂ-

Ï¤ÙË Worksite Treatment Program ÛÂ 8.690 ˘ÂÚ-

Ù·ÛÈÎÔ‡˜ ·Ô‰Â›¯ÙËÎÂ fiÙÈ Î¿ıÂ 1 mg/dl ·‡ÍËÛË

ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· Û˘Û¯Â-

Ù›˙ÔÙ·Ó ÌÂ 32% ·‡ÍËÛË ÙˆÓ Î·Ú‰È·ÁÁÂÈ·ÎÒÓ Û˘Ì-

‚¿ÓÙˆÓ Î·È Ë Û˘Û¯¤ÙÈÛË ‹Ù·Ó ÈÛ¯˘Ú‹ ¿Û¯ÂÙ· ÌÂ ÙË

Ú‡ıÌÈÛË ‹ fi¯È ÙË˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜. ™ÙË ÌÂÏ¤ÙË

SHEP21 ÛÂ 4.327 ËÏÈÎÈˆÌ¤ÓÔ˘˜ ·ÛıÂÓÂ›˜ ¿Óˆ ÙˆÓ

60 ÂÙÒÓ ÌÂ ÌÂÌÔÓˆÌ¤ÓË Û˘ÛÙÔÏÈÎ‹ ˘¤ÚÙ·ÛË, Ô

Û¯ÂÙÈÎfi˜ Î›Ó‰˘ÓÔ˜ ÁÈ· Î·Ú‰È·ÁÁÂÈ·Î‹ ÓfiÛÔ ÛÂ

·ÛıÂÓÂ›˜ ÌÂ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›· Î·Ù¿ ÙËÓ ·Ú¯ÈÎ‹ Ì¤-

ÙÚËÛË ‹Ù·Ó 1.09 (95% CI, 1.00 ˆ˜ 1.19). ∂›Ó·È ÂÓ-

‰È·Ê¤ÚÔÓ fiÙÈ ÛÙË ÌÂÏ¤ÙË ·˘Ù‹ ·ÛıÂÓÂ›˜ Ô˘ ¤Ï·-

‚·Ó ¯ÏˆÚÔı·ÏÈ‰fiÓË ÁÈ· ¤ÓÙÂ ¤ÙË Î·È ·Ó¤Ù˘Í·Ó

‰Â˘ÙÂÚÔ·ıÒ˜ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›· Â›¯·Ó ÙËÓ ›‰È· Û˘-

¯ÓfiÙËÙ· Î·Ú‰È·ÁÁÂÈ·ÎÒÓ Û˘Ì‚¿ÓÙˆÓ ÌÂ ·˘ÙÔ‡˜

Ô˘ ¤Ï·‚·Ó ÂÈÎÔÓÈÎfi Ê¿ÚÌ·ÎÔ, ·Ú¿ ÙË ÌÂ›ˆÛË

ÙË˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜. Õ˘ÍËÛË ÌÂÁ·Ï‡ÙÂÚË ·fi

>1 mg/dl/¤ÙÔ˜ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ÛÙÔ˘˜

·ÛıÂÓÂ›˜ ·˘ÙÔ‡˜ Û˘Û¯ÂÙÈ˙fiÙ·Ó ÌÂ 48% ·‡ÍËÛË ÙÔ˘

Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘, ÂÍÔ˘‰ÂÙ¤ÚˆÓÂ ‰ËÏ·‰‹

Ù· ÔÊ¤ÏË ·fi ÙË Ú‡ıÌÈÛË ÙË˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜.

∏ ‰˘ÛÌÂÓ‹˜ ·˘Ù‹ Â›‰Ú·ÛË ÙˆÓ ‰ÈÔ˘ÚËÙÈÎÒÓ ÛÙÔÓ

Î·Ú‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ, Ô˘ ÌÂÈÒÓÂÙ·È ‚¤‚·È·

fiÛÔ ÌÂÈÒÓÔÓÙ·È ÔÈ ¯ÔÚËÁÔ‡ÌÂÓÂ˜ ‰fiÛÂÈ˜, ¤¯ÂÈ ·Ó·-

ÁÓˆÚÈÛÙÂ› Î·È ÛÂ ¿ÏÏÂ˜ ÂÈ‰ËÌÈÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜11,

·ÏÏ¿ Ô ÚfiÏÔ˜ ÙË˜ ‰ÂÓ ¤¯ÂÈ ·ÔÛ·ÊËÓÈÛÙÂ› Ì¤¯ÚÈ

AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË,  14,  2-3 107

¶›Ó·Î·˜ 1. ¶ÂÚÈÔÚÈÛÌÔ› ÛÙËÓ ·ÓÙÈÛÙÔÈ¯›· ÂÈÚ·Ì·ÙÈÎÒÓ

ÌÔÓÙ¤ÏˆÓ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜ ÌÂ ÙÔÓ ·ÓıÚÒÈÓÔ ÔÚÁ·ÓÈÛÌfi

1. ¢È·ÊÔÚÂÙÈÎ‹ ÙÂÏÈÎ‹ Ô‰fi˜ ÌÂÙ·‚ÔÏÈÛÌÔ‡ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜

(ÌÂÙ·ÏÏ¿ÍÂÈ˜ ÁÔÓÈ‰›Ô˘ Ô˘ÚÈÎ¿ÛË˜).

2. ¢È·ÊÔÚÂÙÈÎ‹ Ó˘¯ıËÌÂÚÈÓ‹ ‰È·Î‡Ì·ÓÛË ÂÈ¤‰ˆÓ Ô˘ÚÈ-

ÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· (Ù· Â›Â‰· ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜

·Ó¤Ú¯ÔÓÙ·È ÛÂ ˘„ËÏ¿ Â›Â‰· Ï›ÁÂ˜ ÒÚÂ˜ ÌÂÙ¿ ÙË ¯ÔÚ‹-

ÁËÛË ÙÔ˘ ÔÍÔÓÈÎÔ‡ ÔÍ¤Ô˜ Î·È ÂÓ Û˘ÓÂ¯Â›· ÌÂÈÒÓÔÓÙ·È).

3. Δ· ÂÚÈÛÛfiÙÂÚ· Û˘ÌÂÚ¿ÛÌ·Ù· ÚÔÎ‡ÙÔ˘Ó ·fi ÌÂÏ¤-

ÙË ÂÈÚ·Ì·Ùfi˙ˆˆÓ Ô˘ ¤¯Ô˘Ó ÙÂıÂ› ÛÂ ‰›·ÈÙ· ¯·ÌËÏ‹ ÛÂ

Ó¿ÙÚÈÔ. ŸÌˆ˜, ·˘Ùfi Èı·ÓÒ˜ Ô‰ËÁÂ› ÛÂ ÂÓÂÚÁÔÔ›ËÛË

ÙÔ˘ ¿ÍÔÓ· ÚÂÓ›ÓË˜-·ÁÁÂÈÔÙ·Û›ÓË˜ Î·È Û˘ÓÂÒ˜ ÔÏÏ¿

·fi Ù· Â˘Ú‹Ì·Ù· (¯. ÛÂÈÚ·Ì·ÙÈÎ‹ ˘ÂÚÙÚÔÊ›·. ÌÔ-

ÚÔ‡Ó Ó· ÔÊÂ›ÏÔÓÙ·È ÂÎÂ› Î·È fi¯È ÛÙËÓ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·

4. ∞ÌÊÈ‚ÔÏ›Â˜ Î˘Ú›ˆ˜ ÁÈ· ÙËÓ ·ÎÚ›‚ÂÈ· ÛÙË Ì¤ÙÚËÛË ÙË˜

·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜ (automated tail-cuff sphygmomano-

meter), ·ÏÏ¿ Î·È ÙˆÓ ¿ÏÏˆÓ ÙÂ¯ÓÈÎÒÓ Ô˘ ¯ÚËÛÈÌÔÔÈ-

‹ıËÎ·Ó (computer image analysis Î.·.).



Û‹ÌÂÚ·. ¶Èı·ÓfiÓ Ë ·Ú·ÎÔÏÔ‡ıËÛË ÙˆÓ ÂÈ¤‰ˆÓ

ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· Ó· ÌÔÚÂ› Ó· ·Ó·ÁÓˆ-

Ú›ÛÂÈ ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÛÂ ‰ÈÔ˘ÚËÙÈÎ‹ ·ÁˆÁ‹ Ô˘ ·-

Ú·Ì¤ÓÔ˘Ó ÛÂ ·˘ÍËÌ¤ÓÔ Î·Ú‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ.

™Â ÌÈ· ÌÂÙ·-·Ó¿Ï˘ÛË ÙË˜ ÌÂÏ¤ÙË˜ LIFE (Lo-

sartan Intervention For Endpoint reduction in hy-

pertension) Ô˘ Û¯Â‰È¿ÛÙËÎÂ ÁÈ· Ó· Û˘ÁÎÚ›ÓÂÈ ÙËÓ

Â›‰Ú·ÛË ÙË˜ ıÂÚ·Â›·˜ ÌÂ ÏÔÛ·ÚÙ¿ÓË ‹ ·ÙÂÓÔÏfi-

ÏË ÛÂ ˘„ËÏÔ‡ ÎÈÓ‰‡ÓÔ˘ ˘ÂÚÙ·ÛÈÎÔ‡˜ ÌÂ ˘ÂÚÙÚÔ-

Ê›· ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜24, ÔÈ ·Ú¯ÈÎ¤˜ ÙÈÌ¤˜ ÙÔ˘ Ô˘ÚÈ-

ÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ‚Ú¤ıËÎÂ Ó· Û˘Û¯ÂÙ›˙ÔÓÙ·È

¿ÌÂÛ· ÌÂ ÙÔ Î‡ÚÈÔ Û‡ÓıÂÙÔ ÙÂÏÈÎfi ÛËÌÂ›Ô ÙË˜ ÌÂ-

Ï¤ÙË˜ (ÂÌÊ¿ÓÈÛË Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ı·Ó¿ÙÔ˘, ·ÁÁÂÈ-

·ÎÔ‡ ÂÁÎÂÊ·ÏÈÎÔ‡ ÂÈÛÔ‰›Ô˘ ‹ ÂÌÊÚ¿ÁÌ·ÙÔ˜ ÙÔ˘

Ì˘ÔÎ·Ú‰›Ô˘) ÛÙÈ˜ Á˘Ó·›ÎÂ˜ ÌÂÙ¿ ·fi ÚÔÛ·ÚÌÔÁ‹

ÁÈ· fiÏÔ˘˜ ÙÔ˘˜ ÁÓˆÛÙÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ ÎÈÓ‰‡ÓÔ˘

(·ÎfiÌ· Î·È ÌÂÙ¿ ·Ô ÚÔÛ·ÚÌÔÁ‹ ˆ˜ ÚÔ˜ ÙËÓ

GFR Î·È ÙË ÌÈÎÚÔÏÂ˘ÎˆÌ·ÙÈÓÔ˘Ú›·). ™ÙÔ˘˜ ¿Ó-

‰ÚÂ˜ ‰ÂÓ ÈÛÙÔÔÈ‹ıËÎÂ ·ÓÂÍ¿ÚÙËÙË Û˘Û¯¤ÙÈÛË.

∂ÈÏ¤ÔÓ, ÏfiÁˆ ÙË˜ ÁÓˆÛÙ‹˜ Ô˘ÚÈÎÔ‰ÈÔ˘ÚËÙÈÎ‹˜

‰Ú¿ÛË˜ ÙË˜ ÏÔÛ·ÚÙ¿ÓË˜, Ë LIFE ‹Ù·Ó Ë ÚÒÙË ÌÂ-

Á¿ÏË ÂÈ‰ËÌÈÔÏÔÁÈÎ‹ ÂÂÌ‚·ÙÈÎ‹ (intervention)

ÌÂÏ¤ÙË Ô˘ Â¤ÙÚÂ„Â ÙÔÓ ¤ÏÂÁ¯Ô ÙË˜ Â›‰Ú·ÛË˜

ÙË˜ ÌÂ›ˆÛË˜ ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙËÓ

Î·Ú‰È·ÁÁÂÈ·Î‹ ıÓËÙfiÙËÙ· Î·È ıÓËÛÈÌfiÙËÙ· ÛÂ

˘„ËÏÔ‡ ÎÈÓ‰‡ÓÔ˘ ˘ÂÚÙ·ÛÈÎÔ‡˜. ™ÙÔ˘˜ ·ÛıÂÓÂ›˜

Ô˘ ¤Ï·‚·Ó ÏÔÛ·ÚÙ¿ÓË ‰È·ÈÛÙÒıËÎÂ ÛÙ·ÙÈÛÙÈÎ¿

ÛËÌ·ÓÙÈÎ¿ ÌÈÎÚfiÙÂÚË ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘

Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙˆÓ 5 ÂÙÒÓ ·Ú·-

ÎÔÏÔ‡ıËÛË˜ (6 ¤Ó·ÓÙÈ 10 Ìmol/lit/¤ÙÔ˜ ·˘ÙÒÓ Ô˘

¤Ï·‚·Ó ·ÙÂÓÔÏfiÏË). ∏ ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘

Ô˘ÚÈÎÔ‡ ÔÍÂfi˜ ·Ú¿ ÙË ¯ÔÚ‹ÁËÛË ÙË˜ ÏÔÛ·ÚÙ¿ÓË˜

‹Ù·Ó ËÏÈÎÈÔ-ÂÍ·ÚÙÒÌÂÓË Î·È ·Ó¿ÏÔÁË ÙË˜ ÂÈ‰Â›-

ÓˆÛË˜ ÙË˜ GFR. ™‡ÌÊˆÓ· ÌÂ ÙÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ ÔÊÂÈ-

ÏfiÙ·Ó Î˘Ú›ˆ˜ ÛÙË Û˘Á¯ÔÚ‹ÁËÛË ‰ÈÔ˘ÚËÙÈÎÒÓ ÛÂ

·ÛıÂÓÂ›˜ Ô˘ ‹Ù·Ó ·ÚÚ‡ıÌÈÛÙÔÈ ÌÂ ÌÔÓÔıÂÚ·Â›·

Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙˆÓ 5 ÂÙÒÓ ·Ú·ÎÔÏÔ‡ıËÛË˜.

¶·Ú¿ Ù·‡Ù·, Ë ÌÈÎÚfiÙÂÚË ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ

Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ·ÙÂÓÔÏfiÏË ˘ÔÏÔ-

Á›˙ÂÙ·È fiÙÈ Û˘Ó¤‚·ÏÂ Î·Ù¿ 29% (p=0,04) ÛÙË ÌÂ-

Á·Ï‡ÙÂÚË ÌÂ›ˆÛË ÙÔ˘ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘

·fi ÙË ÏÔÛ·ÚÙ¿ÓË ¤Ó·ÓÙÈ ÙË˜ ·ÙÂÓÔÏfiÏË˜, fiÛÔ

·ÊÔÚ¿ ÙÔ˘Ï¿¯ÈÛÙÔÓ ÙÈ˜ Á˘Ó·›ÎÂ˜. ∏ Û¯ÂÙÈÎ‹ ÌÂ›ˆ-

ÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ¿ÓÙˆ˜ Û˘-

Û¯ÂÙÈ˙fiÙ·Ó ¿ÌÂÛ· ÌÂ ÙË ÌÂ›ˆÛË ÙˆÓ ÂÈ¤‰ˆÓ ·È-

ÌÔÛÊ·ÈÚ›ÓË˜ (ÏfiÁˆ ·ÓÙÈ-ÂÚ˘ıÚÔÔÈËÙÈÎ‹˜ ‰Ú¿ÛË˜

ÙË˜ ÏÔÛ·ÚÙ¿ÓË˜ ‹ „Â˘‰Ò˜ ÏfiÁˆ ·‡ÍËÛË˜ ÙÔ˘

fiÁÎÔ˘ ÙÔ˘ ·›Ì·ÙÔ˜ ·fi ÙÔÓ ·ÓÙ·ÁˆÓÈÛÌfi ÙË˜ ‰Ú¿-

ÛË˜ ÙË˜ ·ÁÁÂÈÔÙÂÓÛ›ÓË˜), Ë ÔÔ›· ¤¯ÂÈ ·Ô‰ÂÈ¯ÙÂ›

·ÓÂÍ¿ÚÙËÙÔ˜ ÚÔÁÓˆÛÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ ÙÔ˘ Î·Ú-

‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘ ÛÙÔÓ ÏËı˘ÛÌfi ÙË˜ LIFE25. 

™ÙÈ˜ ÂÚÈÛÛfiÙÂÚÂ˜ ÌÂÏ¤ÙÂ˜ Ô˘ ¤¯Ô˘Ó ‰ËÌÔÛÈ-

Â˘ÙÂ› Ì¤¯ÚÈ Û‹ÌÂÚ·, Ê·›ÓÂÙ·È ˆ˜ ·Ó Á›ÓÂÈ ÚÔ-

Û·ÚÌÔÁ‹ ˆ˜ ÚÔ˜ ·Ú¿ÁÔÓÙÂ˜ Ô˘ ¤¯Ô˘Ó ·Ô‰ÂÈ-

¯ÙÂ› fiÙÈ ·˘Í¿ÓÔ˘Ó ÙÔ Ô˘ÚÈÎfi ÔÍ‡ ÛÙÔ ·›Ì· ‹ Û˘Ì-

‚¿ÏÏÔ˘Ó ÛÙËÓ ·‡ÍËÛË ÙÔ˘ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡-

ÓÔ˘ fiˆ˜ Ë ËÏÈÎ›·, Ë ·ÚÔ˘Û›· ˘¤ÚÙ·ÛË˜, ÓÂÊÚÈ-

Î‹˜ ÓfiÛÔ˘ (Ë ÌÂÈˆÌ¤ÓË GFR ıÂˆÚÂ›Ù·È Ï¤ÔÓ ·ÓÂ-

Í¿ÚÙËÙÔ˜ ·Ú¿ÁÔÓÙ·˜ ÎÈÓ‰‡ÓÔ˘, ÂÓÒ ·˘Í¿ÓÂÈ Î·È

Ù· Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜), ÌÈÎÚÔÏÂ˘ÎˆÌ·ÙÈÓÔ˘-

Ú›·˜ ‹ ‰È·Ù·Ú·¯‹˜ ÙÔ˘ ÌÂÙ·‚ÔÏÈÛÌÔ‡ ÙË˜ ÁÏ˘Îfi˙Ë˜,

Ù· Â›Â‰· ·ÈÌÔÛÊ·ÈÚ›ÓË˜ (Ë ÔÏ˘ÂÚ˘ıÚ·ÈÌ›· Â˘-

ÓÔÂ› ÙËÓ ·˘ÍËÌ¤ÓË ·Ú·ÁˆÁ‹ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜), ÙËÓ

Î·Ù·Ó¿ÏˆÛË ÔÈÓÔÓÂ‡Ì·ÙÔ˜, Ù· Â›Â‰· ÙˆÓ ÏÈÔ-

ÚˆÙÂ˚ÓÒÓ, ÙËÓ ·¯˘Û·ÚÎ›· Î·È ÙË ¯Ú‹ÛË ‰ÈÔ˘ÚË-

ÙÈÎÒÓ, Ë Û˘Û¯¤ÙÈÛË ÙË˜ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜ ÌÂ ÙÔÓ

Î·Ú‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ ¯¿ÓÂÈ ÙË ÛÙ·ÙÈÛÙÈÎ‹ ÙË˜

ÛËÌ·ÓÙÈÎfiÙËÙ·. ŒÙÛÈ, Ë ·Û˘ÌÙˆÌ·ÙÈÎ‹ ˘ÂÚÔ˘ÚÈ-

¯·ÈÌ›· ıÂˆÚÂ›Ù·È ‰Â›ÎÙË˜ ÙˆÓ ·Ú·¿Óˆ Î·Ù·ÛÙ¿-

ÛÂˆÓ Ô˘ ·ÔÙÂÏÔ‡Ó ·Ú¿ÁÔÓÙÂ˜ ·˘ÍËÌ¤ÓÔ˘ Î·Ú-

‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘ Î·È ¯·Ú·ÎÙËÚ›˙ÂÙ·È Î·ÏÔ‹-

ıË˜ ¯ˆÚ›˜ Ó· ¯Ú‹˙ÂÈ Ê·ÚÌ·ÎÂ˘ÙÈÎ‹˜ ·ÓÙÈÌÂÙÒÈ-

ÛË˜, ÂÎÙfi˜ Î·È Â¿Ó Û˘Ó‰¤ÂÙ·È ÌÂ ÓÂÊÚÔÏÈı›·ÛË ‹

ÎÚ›ÛÂÈ˜ Ô˘ÚÈÎ‹˜ ·ÚıÚ›ÙÈ‰·˜.

™À™Ã∂Δπ™∏ Δ∏™ À¶∂ƒ√ÀƒπÃ∞πªπ∞™
ª∂ Δ∏¡ À¶∂ƒΔ∞™∏

∏ Û˘Û¯¤ÙÈÛË ÙË˜ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜ ÌÂ ÙËÓ

˘¤ÚÙ·ÛË Â›Ó·È ÂÚÈÛÛfiÙÂÚÔ ÈÛ¯˘Ú‹. ª¿ÏÈÛÙ· ÛÂ

ÔÏÏ¤˜ ·fi ÙÈ˜ ÌÂÁ¿ÏÂ˜ ÂÈ‰ËÌÈÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜

Ô˘ ·Ó·Ê¤ÚıËÎ·Ó Ë Û˘Û¯¤ÙÈÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜

ÌÂ ÙÔÓ Î·Ú‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ ¤·˘Â Ó· Â›Ó·È ÛÙ·-

ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹ ÌÂÙ¿ ·fi ÚÔÛ·ÚÌÔÁ‹ ˆ˜ ÚÔ˜

ÙËÓ ˘¤ÚÙ·ÛË, ÂÓÈÛ¯‡ÔÓÙ·˜ ÙËÓ ˘fiıÂÛË fiÙÈ Û˘Ó‰¤-

ÂÙ·È ¿ÌÂÛ· ÌÂ ·˘Ù‹. ÀÂÚÔ˘ÚÈ¯·ÈÌ›· Â›Ó·È ·ÚÔ‡-

Û· ÛÙÔ 25% ÂÚ›Ô˘ ÙˆÓ ˘ÂÚÙ·ÛÈÎÒÓ. ∞ÎfiÌ· ÈÔ

Û˘¯Ó¿ (40-50%) ÂÌÊ·Ó›˙ÂÙ·È ÛÂ ˘ÂÚÙ·ÛÈÎÔ‡˜ Ô˘

Â›Ó·È ÛÂ ·ÁˆÁ‹ ÌÂ ıÂÈ·˙È‰ÈÎ¿ ‰ÈÔ˘ÚËÙÈÎ¿, Î˘Ú›ˆ˜

ÏfiÁˆ ·‡ÍËÛË˜ ÙË˜ Â·Ó·ÚÚfiÊËÛË˜ ÙÔ˘ Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜ ÛÙ· ÂÁÁ‡˜ ÛˆÏËÓ¿ÚÈ· Ì·˙› ÌÂ ÙËÓ Â·Ó·Ú-

ÚfiÊËÛË Ó·ÙÚ›Ô˘, ÂÓÒ ÂÌÊ·Ó›˙ÂÙ·È ÛÂ ÂÚÈÛÛfiÙÂÚÔ

·fi 75% ÙˆÓ ·ÛıÂÓÒÓ ÌÂ Î·ÎÔ‹ıË ˘¤ÚÙ·ÛË. ™Â

Ì›· ÌÂÏ¤ÙË 1031 ˘ÂÚÙ·ÛÈÎÒÓ ·ÛıÂÓÒÓ Û˘ÁÎÚÈÙÈÎ¿

ÌÂ 1031 ˘ÁÈÂ›˜ controls, Ù· ·˘ÍËÌ¤Ó· Â›Â‰· Ô˘-

ÚÈÎÔ‡ ÔÍ¤Ô˜ Û˘Û¯ÂÙ›˙ÔÓÙ·Ó ÛËÌ·ÓÙÈÎ¿ ÌÂ ÙËÓ Â›-

ÙˆÛË ÙË˜ ˘¤ÚÙ·ÛË˜9.

∏ ·‡ÍËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙËÓ ˘¤ÚÙ·ÛË

ÌÔÚÂ› Ó· ıÂˆÚËıÂ› ‰Â˘ÙÂÚÔ·ı‹˜. ™Â ˘ÂÚÙ·ÛÈ-

ÎÔ‡˜ ·Ú·ÙËÚÂ›Ù·È Û˘Ó‹ıˆ˜ ÌÂ›ˆÛË ÙË˜ ÓÂÊÚÈÎ‹˜

·ÈÌ·ÙÈÎ‹˜ ÚÔ‹˜ ÏfiÁˆ ·ÁÁÂÈÔÛ‡Û·ÛË˜, Ë ÔÔ›·

Ô‰ËÁÂ› ÛÂ ÌÂÈˆÌ¤ÓË ·ÚÔ¯‹ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙ· ÓÂ-
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ÊÚÈÎ¿ ÛˆÏËÓ¿ÚÈ· ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙË ÌÂÈˆÌ¤ÓË

·¤ÎÎÚÈÛ‹ ÙÔ˘26. ŒÙÛÈ, ·˘ÍËÌ¤Ó· Â›Â‰· ÙÔ˘ Ô˘-

ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· Èı·ÓfiÓ Ó· ·ÓÙÈÎ·ÙÔÙÚ›-

˙Ô˘Ó ˘ÔÎÏÈÓÈÎ‹ ÓÂÊÚÈÎ‹ ‚Ï¿‚Ë. ∂›ÛË˜, Ë ˘¤Ú-

Ù·ÛË Û˘ÓÔ‰Â‡ÂÙ·È ·fi ÌÈÎÚÔ·ÁÁÂÈ·Î‹ ÓfiÛÔ ÌÂ ÙÔ-

ÈÎ‹ ÈÛÙÈÎ‹ ÈÛ¯·ÈÌ›·. ∏ ·ÎfiÏÔ˘ıË ·ÂÏÂ˘ı¤ÚˆÛË

Á·Ï·ÎÙÈÎÔ‡ ÔÍ¤Ô˜ ·fi ÙËÓ ÈÛ¯·ÈÌ›· ·Ó·ÛÙ¤ÏÏÂÈ

ÙËÓ ¤ÎÎÚÈÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙ· ÓÂÊÚÈÎ¿ ÛˆÏË-

Ó¿ÚÈ·. Δ·˘Ùfi¯ÚÔÓ· ·˘Í¿ÓÂÙ·È Î·È Ë Û‡ÓıÂÛ‹ ÙÔ˘

ÌÂÛˆ ·˘ÍËÌ¤ÓË˜ ·Ú·ÁˆÁ‹˜ Í·ÓıÈÓÔÍÂÈ‰¿ÛË˜. ∏

‰›·ÈÙ· ¯·ÌËÏ‹ ÛÂ Ó¿ÙÚÈÔ Ô˘ Û˘ÛÙ‹ÓÂÙ·È ÛÂ ˘ÂÚ-

Ù·ÛÈÎÔ‡˜ ·ÛıÂÓÂ›˜ Ô‰ËÁÂ› ¿ÌÂÛ· ÛÂ ·‡ÍËÛË ÙË˜

Â·Ó·ÚÚfiÊËÛË˜ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙ· ÂÁÁ‡˜ Ûˆ-

ÏËÓ¿ÚÈ·. Δ· ˘„ËÏ¿ Â›Â‰· ·ÁÁÂÈÔÙÂÓÛ›ÓË˜ ππ ÛÂ

˘ÂÚÙ·ÛÈÎÔ‡˜ ÌÂ ÂÓÂÚÁÔÔÈËÌ¤ÓÔ ¿ÍÔÓ· ÚÂÓ›ÓË˜

·˘Í¿ÓÔ˘Ó ¿ÌÂÛ· ÙËÓ Â·Ó·ÚÚfiÊËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜ ÛÙ· ÂÁÁ‡˜ ÛˆÏËÓ¿ÚÈ·. ∂›ÛË˜, Ë ·˘ÍËÌ¤ÓË

‰È¤ÁÂÚÛË ÙÔ˘ Û˘Ì·ıËÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ Ô‰ËÁÂ› ÛÂ

ÌÂÈˆÌ¤ÓË ·¤ÎÎÚÈÛË Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜27 Î·È Ë ÓÔÚ·-

‰ÚÂÓ·Ï›ÓË ·˘Í¿ÓÂÈ ÙËÓ Â·Ó·ÚÚfiÊËÛË Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜ Ì¤Ûˆ ·1 – ÓÂÊÚÈÎÒÓ ˘Ô‰Ô¯¤ˆÓ. ∏ ˘ÂÚÈÓ-

ÛÔ˘ÏÈÓ·ÈÌ›· Ô˘ Û˘¯Ó¿ ··ÓÙ¿Ù·È ÛÂ ˘ÂÚÙ·ÛÈ-

ÎÔ‡˜ ·˘Í¿ÓÂÈ Â›ÛË˜ ÙËÓ Â·Ó·ÚÚfiÊËÛ‹ ÙÔ˘28 ·fi

Ù· ÓÂÊÚÈÎ¿ ÛˆÏËÓ¿ÚÈ· Ì·˙› ÌÂ ÙËÓ ·‡ÍËÛË ÙË˜

Â·Ó·ÚÚfiÊËÛË˜ ÙÔ˘ Ó·ÙÚ›Ô˘.

∂ÈÏ¤ÔÓ, ¿ÏÏÔÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ ··ÓÙÒÓÙ·È

Û˘¯Ó¿ ÛÙÔ˘˜ ˘ÂÚÙ·ÛÈÎÔ‡˜ ÌÔÚÔ‡Ó Ó· Û˘Ì‚¿Ï-

ÏÔ˘Ó ÛÙËÓ ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤-

Ô˜ ÛÙÔ ·›Ì·. ÕÓ‰ÚÂ˜ Î·È ÌÂÙÂÌÌËÓÔ·˘ÛÈ·Î¤˜ Á˘-

Ó·›ÎÂ˜ ÂÌÊ·Ó›˙Ô˘Ó ÈÔ Û˘¯Ó¿ ·fi ÙÈ˜ ÚÔÂÌÌËÓÔ-

·˘ÛÈ·Î¤˜ Á˘Ó·›ÎÂ˜ ˘¤ÚÙ·ÛË, ·ÏÏ¿ Î·È ˘ÂÚÔ˘-

ÚÈ¯·ÈÌ›·, ·ÊÔ‡ ÏÂ›Ô˘Ó Ù· ÔÈÛÙÚÔÁfiÓ· Ô˘ ¤¯Ô˘Ó

Ô˘ÚÈÎÔ‰ÈÔ˘ÚËÙÈÎ‹ ‰Ú¿ÛË29. ÕÙÔÌ· Ô˘ Î¿ÓÔ˘Ó Î·-

Ù¿¯ÚËÛË ÔÈÓÔÓÂ‡Ì·ÙÔ˜ ¤¯Ô˘Ó ·˘ÍËÌ¤ÓË ·Ú·Áˆ-

Á‹ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÏfiÁˆ ·‡ÍËÛË˜ ÙÔ˘ Î·Ù·‚ÔÏÈÛÌÔ‡

ÙˆÓ Ô˘ÚÈÓÒÓ, ·ÏÏ¿ Î·È ÌÂÈˆÌ¤ÓË ·¤ÎÎÚÈÛ‹ ÙÔ˘

ÏfiÁˆ ·‡ÍËÛË˜ ·Ú·ÁˆÁ‹˜ ÙÔ˘ Á·Ï·ÎÙÈÎÔ‡ ÔÍ¤Ô˜30.

¶·¯‡Û·ÚÎ· ¿ÙÔÌ·, ·ÛıÂÓÂ›˜ ÌÂ Û·Î¯·ÚÒ‰Ë ‰È·-

‚‹ÙË Ù‡Ô˘ ππ Î·È ·ÛıÂÓÂ›˜ ÌÂ ·ÓÙ›ÛÙ·ÛË ÛÙË ‰Ú¿-

ÛË ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ Î·È ˘ÂÚÈÓÛÔ˘ÏÈÓ·ÈÌ›· Â›Ó·È

ÔÌ¿‰Â˜ ˘„ËÏÔ‡ ÎÈÓ‰‡ÓÔ˘ ÁÈ· ÂÌÊ¿ÓÈÛË ˘¤ÚÙ·ÛË˜

·ÏÏ¿ Î·È ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜, ·ÊÔ‡ Ë ÈÓÛÔ˘Ï›ÓË ‰ÈÂ-

ÁÂ›ÚÂÈ ÙËÓ Â·Ó·ÚÚfiÊËÛË Ó·ÙÚ›Ô˘ ·ÏÏ¿ Î·È Ô˘ÚÈ-

ÎÔ‡ ÔÍ¤Ô˜ ÛÙ· ÓÂÊÚÈÎ¿ ÛˆÏËÓ¿ÚÈ·. ΔÔ ·˘ÍËÌ¤ÓÔ

Ô˘ÚÈÎfi ÔÍ‡ Â›Ó·È ÎÔÈÓfi ¯·Ú·ÎÙËÚÈÛÙÈÎfi ·ÙfiÌˆÓ ÌÂ

ÌÂÙ·‚ÔÏÈÎfi Û‡Ó‰ÚÔÌÔ31. ª¿ÏÈÛÙ· ÛÙË ÌÂÏ¤ÙË

ARIC32 Ë ·‡ÍËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· Ê¿-

ÓËÎÂ Ó· ÚÔËÁÂ›Ù·È Î·È Ó· ÚÔ‚Ï¤ÂÈ ÙËÓ ÂÌÊ¿ÓÈ-

ÛË ˘ÂÚÈÓÛÔ˘ÏÈÓ·ÈÌ›·˜. ∞ÛıÂÓÂ›˜ ÌÂ ÓÂÊÚÈÎ‹ ÓfiÛÔ

Â›Ó·È ÔÏ‡ Èı·Ófi Ó· ¤¯Ô˘Ó ˘¤ÚÙ·ÛË, ·ÏÏ¿ Î·È

˘ÂÚÔ˘ÚÈ¯·ÈÌ›·, ÏfiÁˆ ÌÂ›ˆÛË˜ ÙË˜ ÓÂÊÚÈÎ‹˜ ·¤Î-

ÎÚÈÛË˜ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜. Δ¤ÏÔ˜, ÌÂÙ·Í‡ ·ÙfiÌˆÓ

ÌÂ ÂÚÈÊÂÚÈÎ‹ ·ÁÁÂÈ·Î‹ ÓfiÛÔ ‹/Î·È Î·Ú‰È·Î‹ ·ÓÂ-

¿ÚÎÂÈ· ˘¿Ú¯ÂÈ ·˘ÍËÌ¤ÓË Â›ÙˆÛË ÙfiÛÔ ˘¤Ú-

Ù·ÛË˜, fiÛÔ Î·È ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜, ‰Â˘ÙÂÚÔ·ıÒ˜

·fi ÙËÓ ÈÛÙÈÎ‹ ÈÛ¯·ÈÌ›·.

Δ¤ÏÔ˜, Ê¿ÚÌ·Î· Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Û˘¯Ó¿

ÛÂ ˘ÂÚÙ·ÛÈÎÔ‡˜ ·ÛıÂÓÂ›˜ ÌÔÚÔ‡Ó Ó· ·˘Í‹ÛÔ˘Ó

Ù· Â›Â‰· ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì·. Ÿˆ˜

·Ó·Ê¤ÚıËÎÂ Ù· ıÂÈ·˙È‰ÈÎ¿ ‰ÈÔ˘ÚËÙÈÎ¿ ·˘Í¿ÓÔ˘Ó

ÙËÓ Â·Ó·ÚÚfiÊËÛË Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ·fi Ù· ÓÂÊÚÈÎ¿

ÛˆÏËÓ¿ÚÈ·. ∏ ·‡ÍËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÂÌÊ·Ó›-

˙ÂÙ·È ·fi ÙÈ˜ ÚÒÙÂ˜ Ì¤ÚÂ˜ ÙË˜ ¯ÔÚ‹ÁËÛË˜ ÙˆÓ ‰È-

Ô˘ÚËÙÈÎÒÓ Î·È ÛÙ·ıÂÚÔÔÈÂ›Ù·È ÛÂ ¤Ó· Â›Â‰Ô

ÌÂÙ¿ ·fi ÌÈÎÚfi ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ·. ¶·Ú·Ì¤ÓÂÈ

fiÌˆ˜ ·ÎfiÌ· Î·È ÛÂ Ì·ÎÚÔ¯ÚfiÓÈ· ¯ÔÚ‹ÁËÛË, ·Îfi-

Ì· Î·È fiÙ·Ó Ë Ó·ÙÚÈÔ˘ÚËÙÈÎ‹ ÙÔ˘˜ ‰Ú¿ÛË ¤¯ÂÈ ÂÍ·-

ÓÙÏËıÂ›. ∏ Â›‰Ú·Û‹ ÙÔ˘˜ ·˘Ù‹ Â›Ó·È ‰ÔÛÔÂÍ·ÚÙÒ-

ÌÂÓË, ·ÏÏ¿ ÂÌÊ·Ó›˙ÂÙ·È ·ÎfiÌ· Î·È ÌÂ ÙÈ˜ ÌÈÎÚ¤˜

‰fiÛÂÈ˜ ÙˆÓ ‰ÈÔ˘ÚËÙÈÎÒÓ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Û‹-

ÌÂÚ·. Δ· Â›Â‰· ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì·

Â·Ó¤Ú¯ÔÓÙ·È ÛÙ· ·Ú¯ÈÎ¿ Â›Â‰· ÌÂÙ¿ ÙË ‰È·ÎÔ-

‹ ¯ÔÚ‹ÁËÛË˜ ÙˆÓ ‰ÈÔ˘ÚËÙÈÎÒÓ. ∏ ¯ÔÚ‹ÁËÛË ‚-

·ÔÎÏÂÈÛÙÒÓ ·˘Í¿ÓÂÈ Â›ÛË˜ Ù· Â›Â‰· ÙÔ˘ Ô˘ÚÈ-

ÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ÌÂ ¿ÁÓˆÛÙÔ ÌË¯·ÓÈÛÌfi, ·Ó Î·È

ÛÂ ÌÈÎÚfiÙÂÚÔ ‚·ıÌfi ·fi Ù· ‰ÈÔ˘ÚËÙÈÎ¿. Δ¤ÏÔ˜, Ë

Ì·ÎÚÔ¯ÚfiÓÈ· ¯ÔÚ‹ÁËÛË ÌÈÎÚÒÓ ‰fiÛÂˆÓ ·ÛÈÚ›ÓË˜

60 – 300 mg ÙËÓ ËÌ¤Ú·, ·˘Í¿ÓÂÈ Â›ÛË˜ Ù· Â›Â‰·

ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì·.

∞Ó Î·È ‰ÂÓ ˘¿Ú¯ÂÈ Î·Ì›· ·ÌÊÈ‚ÔÏ›· fiÙÈ fiÏ·

Ù· ·Ú·¿Óˆ, Û˘ÌÂÚÈÏ·Ì‚·ÓÔÌ¤ÓË˜ ÙË˜ ˘¤ÚÙ·-

ÛË˜ Î·ıÂ·˘Ù‹˜, Ô‰ËÁÔ‡Ó ÛÂ ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ

ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ÛÂ ˘ÂÚÙ·ÛÈÎÔ‡˜, ·˘-

Ùfi ‰ÂÓ ÛËÌ·›ÓÂÈ fiÙÈ Ë ·‡ÍËÛ‹ ÙÔ˘ Â›Ó·È ¯ˆÚ›˜ Î·-

Ì›· ‚ÈÔÏÔÁÈÎ‹ ‰Ú¿ÛË. OÈ ÌÂÏ¤ÙÂ˜ Ô˘ ·Ó·Ê¤ÚÔÓÙ·È

ÛÙË Û˘Ó¤¯ÂÈ· Û¯Â‰È¿ÛÙËÎ·Ó ÁÈ· Ó· ··ÓÙ‹ÛÔ˘Ó

ÛÙÔ ÂÚÒÙËÌ· ·Ó Î·È ÌÂ ÔÈÔ ·ıÔÊ˘ÛÈÔÏÔÁÈÎfi ÌË-

¯·ÓÈÛÌfi Ë ˘ÂÚÔ˘ÚÈ¯·ÈÌ›· ÌÔÚÂ› Ó· Ô‰ËÁ‹ÛÂÈ ÛÂ

·˘ÍËÌ¤ÓË ·ÚÙËÚÈ·Î‹ ›ÂÛË.

∏ ∞¡∞¶ΔÀ•∏ ∂¡√™ ¡∂√À ¶∂πƒ∞ª∞-
Δπ∫√À ª√¡Δ∂§√À ∂¶πªÀø¡ °π∞ Δ∏
ª∂§∂Δ∏ Δ∏™ À¶∂ƒ√ÀƒπÃ∞πªπ∞™

ŒÓ·˜ ÛËÌ·ÓÙÈÎfi˜ ÏfiÁÔ˜ ÁÈ· ÙËÓ ·‰˘Ó·Ì›·

ÂÈÛÙËÌÔÓÈÎ‹˜ ÙÂÎÌËÚ›ˆÛË˜ ÙË˜ Û˘Û¯¤ÙÈÛË˜ ÌÂÙ·-

Í‡ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜ Î·È ˘¤ÚÙ·ÛË˜ Â›Ó·È fiÙÈ Î·Ó¤-

Ó· ÂÈÚ·Ì·ÙÈÎfi ÌÔÓÙ¤ÏÔ Ì¤¯ÚÈ ÚfiÛÊ·Ù· ‰ÂÓ ‹Ù·Ó

Î·Ù¿ÏÏËÏÔ ÁÈ· ÚÔÎÏÈÓÈÎ‹ ¤ÚÂ˘Ó·. ΔÔ Î‡ÚÈÔ ÌÂÈÔ-

Ó¤ÎÙËÌ· ÛÂ ÚÔËÁÔ‡ÌÂÓ· ÂÈÚ·Ì·ÙÈÎ¿ ÌÔÓÙ¤Ï·

Â›Ì˘ˆÓ33, 34 ‹Ù·Ó Ë Ì‹ ÂÈı˘ÌËÙ‹, ˘ÂÚ‚ÔÏÈÎ‹, ·‡-

ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· (6
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ˆ˜ 10 ÊÔÚ¤˜), ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙËÓ ¤ÓÙÔÓË Ô˘ÚÈÎÔ-

˙Ô˘Ú›· Î·È ÙËÓ ÔÍÂ›· ÓÂÊÚÈÎ‹ ‚Ï¿‚Ë ·fi ÂÓ·fiıÂ-

ÛË ÎÚ˘ÛÙ¿ÏÏˆÓ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜. ∞Ó Î·È Ù· ÌÔÓÙ¤Ï·

·˘Ù¿ ‹Ù·Ó È‰·ÓÈÎ¿ ÁÈ· ÙË ÌÂÏ¤ÙË ÙË˜ Ô˘ÚÈÎ‹˜ ÓÂ-

ÊÚÔ¿ıÂÈ·˜ ·fi ÂÓ·fiıÂÛË ÎÚ˘ÛÙ¿ÏÏˆÓ, ‰ÂÓ

ÌÔÚÔ‡Û·Ó Ó· Ô‰ËÁ‹ÛÔ˘Ó ÛÂ ·ÛÊ·Ï‹ Û˘ÌÂÚ¿-

ÛÌ·Ù· fiÛÔ ·ÊÔÚ¿ ÙËÓ Â›‰Ú·ÛË ÙË˜ ‹È·˜ ˘ÂÚÔ˘-

ÚÈ¯·ÈÌ›·˜, ¯ˆÚ›˜ ·Ú¿ÏÏËÏË ÓÂÊÚÈÎ‹ ‚Ï¿‚Ë, ÛÙËÓ

·ÚÙËÚÈ·Î‹ ›ÂÛË. 

¶ÚfiÛÊ·Ù·, ¤ÁÈÓÂ ‰˘Ó·Ù‹ Ë ·Ú·ÁˆÁ‹ ÂÓfi˜ Ó¤-

Ô˘ ÂÈÚ·Ì·ÙÈÎÔ‡ ÌÔÓÙ¤ÏÔ˘ Â›Ì˘ˆÓ (ÛÂ Sprague-

Dawley rats)35, ÌÂ ÙËÓ ÚÔÛı‹ÎË ÛÙË ‰È·ÙÚÔÊ‹ ÌÈ-

ÎÚÒÓ ‰fiÛÂˆÓ ÂÓfi˜ ·Ó·ÛÙÔÏ¤· ÙË˜ Ô˘ÚÈÎ¿ÛË˜, ÙÔ˘

ÔÍÔÓÈÎÔ‡ ÔÍ¤Ô˜. ∂›Ó·È ÁÓˆÛÙfi fiÙÈ Ù· Ê˘ÛÈÔÏÔÁÈÎ¿

Â›Â‰· ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ˘˜ Â›Ì˘Â˜ Î·È ÛÙ·

ÂÚÈÛÛfiÙÂÚ· ıËÏ·ÛÙÈÎ¿ Â›Ó·È ¯·ÌËÏfiÙÂÚ· ·’ fi,ÙÈ

ÛÙÔ˘˜ ·ÓıÚÒÔ˘˜, ·ÊÔ‡ ÙÔ ÙÂÏÈÎfi ÚÔ˚fiÓ ÙÔ˘ ÌÂ-

Ù·‚ÔÏÈÛÌÔ‡ ÙˆÓ Ô˘ÚÈÓÒÓ ÛÂ ·˘Ù¿ ‰ÂÓ Â›Ó·È ÙÔ Ô˘-

ÚÈÎfi ÔÍ‡, ·ÏÏ¿ Ë ·ÏÏ·ÓÙÔ˚ÓË. ∏ ·ÏÏ·ÓÙÔ˚ÓË ÚÔ-

¤Ú¯ÂÙ·È ·fi ‰È¿Û·ÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ·fi ÙÔ

Ë·ÙÈÎfi ¤Ó˙˘ÌÔ Ô˘ÚÈÎ¿ÛË Î·È Û˘ÓÂÒ˜ Ë ·Ó·ÛÙÔÏ‹

ÙË˜ Ô‰ËÁÂ› ÛÂ ‹È· ·‡ÍËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ

·›Ì·, ¯ˆÚ›˜ Ó· ¯ÚÂÈ¿˙ÂÙ·È Ë ÚÔÛı‹ÎË Û˘ÌÏËÚˆ-

Ì¿ÙˆÓ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙË ‰È·ÙÚÔÊ‹. ∞ÓÙ›ıÂÙ· ·fi

Ù· ÚÔËÁÔ‡ÌÂÓ·, ·˘Ùfi ÙÔ ÌÔÓÙ¤ÏÔ ˘ÂÚÔ˘ÚÈ¯·È-

Ì›·˜ ÛÂ Â›Ì˘Â˜ ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ‹È· ·‡ÍËÛË

Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· (1,5 - 2 ÊÔÚ¤˜), ÂÓÒ ‰È·ÙË-

ÚÂ›Ù·È Ê˘ÛÈÔÏÔÁÈÎ‹ Ë ÓÂÊÚÈÎ‹ ÏÂÈÙÔ˘ÚÁ›·, ¯ˆÚ›˜

ÂÓ·fiıÂÛË ÎÚ˘ÛÙ¿ÏÏˆÓ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙ· ÓÂÊÚÈ-

Î¿ ÛˆÏËÓ¿ÚÈ·.

∏ ·Ú¯ÈÎ‹ ·Ú·Ù‹ÚËÛË fiÙÈ ÛÂ Ï›ÁÂ˜ ‚‰ÔÌ¿-

‰Â˜35-39 Ù· ÂÈÚ·Ì·Ùfi˙ˆ· ·Ó·Ù‡ÛÛÔ˘Ó ·ÚÙËÚÈ·Î‹

˘¤ÚÙ·ÛË, ·Ó·˙ˆ‡ÚˆÛÂ ÙÔ ÂÓ‰È·Ê¤ÚÔÓ ÙˆÓ ÂÚÂ˘-

ÓËÙÒÓ ÁÈ· ÙÔ ı¤Ì· ·˘Ùfi. ∞Ó Î·È ··ÈÙÂ›Ù·È È‰È·›ÙÂ-

ÚË ÂÈÊ‡Ï·ÍË Î·Ù¿ ÙËÓ ÂÚÌËÓÂ›· ÌÂÏÂÙÒÓ ÛÂ ÂÈ-

Ú·Ì·Ùfi˙ˆ· ˆ˜ ÚÔ˜ ÙËÓ ·ÓÙÈÛÙÔÈ¯›· ÙÔ˘˜ ÌÂ ÙÔÓ

·ÓıÚÒÈÓÔ ÔÚÁ·ÓÈÛÌfi (¶›Ó·Î·˜ π), ÔÈ ·Ú·Î¿Ùˆ

Î·Ï¿ Û¯Â‰È·ÛÌ¤ÓÂ˜ ÂÈÚ·Ì·ÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÚÔÙÂ›-

ÓÔ˘Ó ÁÈ· ÚÒÙË ÊÔÚ¿ ¤Ó·Ó ·ıÔÊ˘ÛÈÔÏÔÁÈÎfi ÌË-

¯·ÓÈÛÌfi ÚfiÎÏËÛË˜ ·ÚÙËÚÈ·Î‹˜ ˘¤ÚÙ·ÛË˜ ·fi

˘ÂÚÔ˘ÚÈ¯·ÈÌ›· Ô˘ ‚ÔËı¿ ÛÙËÓ ÂÚÌËÓÂ›· ÙˆÓ ·Ì-

ÊÈÏÂÁfiÌÂÓˆÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ÙˆÓ ÂÈ‰ËÌÈÔÏÔÁÈ-

ÎÒÓ ÌÂÏÂÙÒÓ. 

¶ƒ√™¶∂πƒ∞ª∞Δπ∫∏ ∞°°∂π∞∫∏ μ§∞μ∏
∫∞π ∞§∞Δ√∂•∞ƒΔøª∂¡∏ À¶∂ƒΔ∞™∏ ™∂
¶∂πƒ∞ª∞Δπ∫∞ ª√¡Δ∂§∞ À¶∂ƒ√Àƒπ-
Ã∞πªπ∞™

™Â fiÏÂ˜ ÙÈ˜ ÌÂÏ¤ÙÂ˜, Ô˘ ¤¯Ô˘Ó ‰ËÌÔÛÈÂ˘ÙÂ›

Ì¤¯ÚÈ Û‹ÌÂÚ· ÛÂ ÂÈÚ·Ì·ÙÈÎ¿ ÌÔÓÙ¤Ï· ˘ÂÚÔ˘ÚÈ-

¯·ÈÌ›·˜ ÛÂ Â›Ì˘Â˜ ÌÂ ¯ÔÚ‹ÁËÛË ÔÍÔÓÈÎÔ‡ ÔÍ¤Ô˜,

·Ú·ÙËÚÂ›Ù·È ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹ ·‡ÍËÛË ÙË˜

Û˘ÛÙÔÏÈÎ‹˜ Î·È Ì¤ÛË˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜ ÛÂ ‰È¿-

ÛÙËÌ· ÌÈÎÚfiÙÂÚÔ ÙˆÓ 2 ÌËÓÒÓ (‹‰Ë ·ÚÔ‡Û· ÛÙÈ˜ 3

‚‰ÔÌ¿‰Â˜). ∏ ·‡ÍËÛË ·˘Ù‹ Â›Ó·È ÛÂ ¿ÌÂÛË Û˘Û¯¤-

ÙÈÛË ÌÂ ÙËÓ ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤-

Ô˜ ÛÙÔ ·›Ì· (1 mg/dl ·‡ÍËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜

Ê·›ÓÂÙ·È ˆ˜ Ô‰ËÁÂ› ÛÂ 30-40 mmHg ·‡ÍËÛË ÙË˜

·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜) Î·È, ·Ó Î·È Â›Ó·È ÂÌÊ·Ó‹˜

·ÎfiÌ· Î·È ÛÂ Ê˘ÛÈÔÏÔÁÈÎ‹ ‰›·ÈÙ·, Â›Ó·È ÂÚÈÛÛfi-

ÙÂÚÔ ¤ÓÙÔÓË fiÙ·Ó ÔÈ Â›Ì˘Â˜ ÙÂıÔ‡Ó ÛÂ ‰›·ÈÙ· ¯·-

ÌËÏ‹ ÛÂ Ó¿ÙÚÈÔ. ∞ÓÙ›ıÂÙ·, fiÙ·Ó ÓÔÚÌÔÔ˘ÚÈ¯·ÈÌÈÎÔ›

Â›Ì˘Â˜ Ù›ıÂÓÙ·È ÛÂ ‰›·ÈÙ· ¯·ÌËÏ‹ ÛÂ Ó¿ÙÚÈÔ ·-

ÚÔ˘ÛÈ¿˙Ô˘Ó ÌÈ· Ê˘ÛÈÔÏÔÁÈÎ‹ ÙÒÛË ÙË˜ ·ÚÙËÚÈ·-

Î‹˜ ›ÂÛË˜ ÌÂ ÙÔ ¯ÚfiÓÔ.

™ÙÈ˜ 7 Â‚‰ÔÌ¿‰Â˜, Ë ÓÂÊÚÈÎ‹ ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ

‹È· ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÒÓ Î·È ˘ÂÚÙ·ÛÈÎÒÓ Ï¤ÔÓ

Â›Ì˘ˆÓ Â›Ó·È Î·ÓÔÓÈÎ‹ ‹ ÂÏ·ÊÚÒ˜ ÌÂÈˆÌ¤ÓË. ∏ Â-

Í¤Ù·ÛË ·Ú·ÛÎÂ˘¿ÛÌ·ÙÔ˜ ÓÂÊÚÈÎÔ‡ ÈÛÙÔ‡ ÌÂ ÔÙÈ-

Îfi ÌÈÎÚÔÛÎfiÈÔ ‰ÂÓ ·ÔÎ·Ï‡ÙÂÈ ·ÍÈfiÏÔÁ· Â˘Ú‹-

Ì·Ù·. ¢ÂÓ ˘¿Ú¯Ô˘Ó ÛÙÔÈ¯Â›· ÂÓ·fiıÂÛË˜ Ô˘ÚÈ-

ÎÒÓ ÎÚ˘ÛÙ¿ÏÏˆÓ ÛÙ· ÓÂÊÚÈÎ¿ ÛˆÏËÓ¿ÚÈ·, Î·ıÒ˜

‰ÂÓ ˘¿Ú¯ÂÈ ÛËÌ·ÓÙÈÎÔ‡ ‚·ıÌÔ‡ Ô˘ÚÈÎÔ˙Ô˘Ú›·.

¶·Ú·ÙËÚÔ‡ÓÙ·È fiÌˆ˜ ÂÏ¿¯ÈÛÙÂ˜ ÓÂÊÚÈÎ¤˜ ÌË ÂÈ‰È-

Î¤˜ ‰È·Ù·Ú·¯¤˜, ÌÂ ÂÏ·ÊÚ¿ ‰È¿Ù·ÛË ÙˆÓ ÓÂÊÚÈÎÒÓ

ÛˆÏËÓ·Ú›ˆÓ Î·È ÌÈÎÚ‹ ·ÙÚÔÊ›· ÙÔ˘ ÊÏÔÈÔ‡.

™Â ÌÔÚÊÔÌÂÙÚÈÎ¤˜ fiÌˆ˜ ·Ó·Ï‡ÛÂÈ˜ (ÌÂ com-

puter image analysis) ÓÂÊÚÈÎÒÓ ·Ú·ÛÎÂ˘·ÛÌ¿-

ÙˆÓ, ·Ú·ÙËÚÂ›Ù·È ÌÈ· ·‡ÍËÛË ÙË˜ ÂÈÊ¿ÓÂÈ·˜ ‰È·-

ÙÔÌ‹˜ fiÏˆÓ Û¯Â‰fiÓ ÙˆÓ ÚÔÛ·ÁˆÁÒÓ Î·È ÌÂÚÈÎÒÓ

ÂÓ‰ÔÏÔ‚È‰È·ÎÒÓ ·ÚÙËÚÈ‰›ˆÓ, ÌÂ ·‡ÍËÛË ÙÔ˘ ÏfiÁÔ˘

‰È¿ÌÂÙÚÔ˘ ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÚÔ˜ ÙÔÓ ·˘Ïfi, ÂÓ‰ÂÈ-

ÎÙÈÎ‹ ˘ÂÚÙÚÔÊÈÎ‹˜ ·Ó·‰È·ÌfiÊˆÛË˜ ÙÔ˘ Ì¤ÛÔ˘ ¯È-

ÙÒÓ·. À¿Ú¯ÂÈ Â›ÛË˜ ˘·Ï›ÓˆÛË ÌÂÚÈÎÒÓ ·ÚÙËÚÈfi-

ÏÈˆÓ Î·È ıÂÙÈÎ‹ ¯ÚÒÛË ‚ÈÌÂÓÙ›ÓË˜. ŸÏ· Ù· ·Ú·¿-

Óˆ Â›Ó·È ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ·ÚÙËÚÈ‰ÈÔÛÎÏ‹Ú˘ÓÛË˜.

∂ÈÏ¤ÔÓ, Ë ¯ÚÒÛË ÁÈ· ÙËÓ ·-·ÎÙ›ÓË ÙˆÓ ÏÂ›ˆÓ Ì˘˚-

ÎÒÓ Î˘ÙÙ¿ÚˆÓ ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· Â›Ó·È Û¯ÂÙÈÎ¿ ·˘-

ÍËÌ¤ÓË, ÁÂÁÔÓfi˜ Ô˘ Û˘ÓËÁÔÚÂ› ÌÂ ·‡ÍËÛË ÙÔ˘ ÔÏ-

Ï·Ï·ÛÈ·ÛÌÔ‡ ÙÔ˘˜. ∏ ¿¯˘ÓÛË ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ·

(ÂÚ›Ô˘ 35% ·‡ÍËÛË ÛÙÈ˜ 7 ‚‰ÔÌ¿‰Â˜) Û˘Û¯ÂÙ›˙Â-

Ù·È ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ¿ ÌÂ Ù· Â›Â‰· ÙÔ˘ Ô˘ÚÈ-

ÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ÙˆÓ Â›Ì˘ˆÓ. ∞˘Ùfi Â›Ó·È ¤Ó·

ÔÏ‡ ÂÓ‰È·Ê¤ÚÔÓ Â‡ÚËÌ·, ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ ·Ú¤¯ÂÈ

ÁÈ· ÚÒÙË ÊÔÚ¿ ¤Ó·Ó Èı·Ófi ÌË¯·ÓÈÛÌfi ÁÈ· ÙÔ Úfi-

ÏÔ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙËÓ ·ıÔÁ¤ÓÂÈ· ÙË˜ ˘¤ÚÙ·-

ÛË˜, ÙËÓ ·Ó¿Ù˘ÍË ‰ËÏ·‰‹ ÚÔÛÂÈÚ·Ì·ÙÈÎ‹˜ ·Á-

ÁÂÈ·Î‹˜ ‚Ï¿‚Ë˜ ÛÙ· ÚÔÛ·ÁˆÁ¿ ·ÚÙËÚ›‰È·.

ªÂÏ¤ÙÂ˜ ÛÂ ¿ÏÏ· ÂÈÚ·Ì·ÙÈÎ¿ ÌÔÓÙ¤Ï· ÚÔ-

ÛÂÈÚ·Ì·ÙÈÎ‹˜ ·ÁÁÂÈ·Î‹˜ ‚Ï¿‚Ë˜40 ÛÂ Â›Ì˘Â˜ ¯ˆ-

Ú›˜ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·, ¤¯Ô˘Ó ·Ô‰Â›ÍÂÈ fiÙÈ ÛÂ ÌÂÚÈ-
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Î¤˜ Â‚‰ÔÌ¿‰Â˜ ·Ó·Ù‡ÛÛÂÙ·È ·Ï·ÙÔÂÍ·ÚÙÒÌÂÓË ˘-

¤ÚÙ·ÛË, ‰Â˘ÙÂÚÔ·ıÒ˜ ÚÔ˜ ÙËÓ ·ÚÙËÚÈ‰ÈÔ¿ıÂÈ·.

OÈ Â›Ì˘Â˜ ·˘ÙÔ› ¤¯Ô˘Ó ÂÓ‰Â›ÍÂÈ˜ ÓÂÊÚÈÎ‹˜ ÈÛ¯·È-

Ì›·˜, ÌÂ ‰È‹ıËÛË ÏÂ˘ÎÔÎ˘ÙÙ¿ÚˆÓ ÛÙÔ ‰È¿ÌÂÛÔ ¯ÒÚÔ

Î·È ·Ú·ÁˆÁ‹ ÔÍÂÈ‰ˆÙÈÎÒÓ Ô˘ÛÈÒÓ, Ô˘ Â˘ÓÔÔ‡Ó

ÙËÓ ÙÔÈÎ‹ ·ÁÁÂÈÔÛ‡Û·ÛË Î·È ·ÎfiÏÔ˘ıË ÌÂ›ˆÛË

ÙË˜ ·¤ÎÎÚÈÛË˜ Ó·ÙÚ›Ô˘, ÙË ÌÂÙ¿ıÂÛË ÙË˜ Î·Ì‡ÏË˜

›ÂÛË˜ – Ó·ÙÚÈÔ‡ÚËÛË˜ Î·È ÙÂÏÈÎ¿ ÙËÓ ·‡ÍËÛË ÙË˜

·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜. ∞ÓÙ›ÛÙÔÈ¯·, ÔÈ ˘ÂÚÔ˘ÚÈ¯·ÈÌÈ-

ÎÔ› Â›Ì˘Â˜ ÛÂ ·ÓÔÛÔ˚ÛÙÔ¯ËÌÈÎ¤˜ ¯ÚÒÛÂÈ˜ ¤¯Ô˘Ó

ÛËÌÂ›· ‰È¿ÌÂÛË˜ ÛˆÏËÓ·ÚÈ·Î‹˜ ÊÏÂÁÌÔÓ‹˜ Î·È ›Óˆ-

ÛË˜, ÌÂ ·‡ÍËÛË ÙË˜ ¤ÎÊÚ·ÛË˜ ÔÛÙÂÔÔÓÙ›ÓË˜36, ÂÓ·-

fiıÂÛË ÈÓÒÓ ÎÔÏÏ·ÁfiÓÔ˘ (Ù‡Ô˘ πππ) Î·È ‰È‹ıËÛË

Ì·ÎÚfiÊ·ÁˆÓ, ÂÓ‰ÂÈÎÙÈÎ¿ ¯ÚfiÓÈÔ˘ ÛˆÏËÓ·ÚÈ·ÎÔ‡

ÙÚ·˘Ì·ÙÈÛÌÔ‡ ·fi ·ÁÁÂÈÔÛ‡Û·ÛË ‹/ Î·È ÈÛ¯·ÈÌ›·.

Δ· Â˘Ú‹Ì·Ù· ·˘Ù¿ Â›Ó·È Û‡ÌÊˆÓ· ÌÂ ÙËÓ ·Ú¯ÈÎ‹

·Ú·Ù‹ÚËÛË ÛÂ ·ÓıÚÒÔ˘˜ fiÙÈ Ë ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·

Û˘Ó‰¤ÂÙ·È ÌÂ ÓÂÊÚÈÎ‹ ·ÁÁÂÈÔÛ‡Û·ÛË26. 

∞Ó ÛÙÔ˘˜ ‹‰Ë ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÔ‡˜ ˘ÂÚÙ·ÛÈ-

ÎÔ‡˜ Â›Ì˘Â˜ ‰È·ÎÔÂ› Ë ‰›·ÈÙ· ÛÂ ÔÍÔÓÈÎfi ÔÍ‡ ÁÈ·

2 ‚‰ÔÌ¿‰Â˜, ·Ú·ÙËÚÂ›Ù·È ÌÈ· ÛÙ·‰È·Î‹ ÌÂ›ˆÛË

ÙˆÓ ÙÈÌÒÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì·, ·ÏÏ¿ Ë

˘¤ÚÙ·ÛË ·Ú·Ì¤ÓÂÈ Î·È Â›Ó·È Ó·ÙÚÈÔÂÍ·ÚÙÒÌÂÓË.

¢ËÏ·‰‹, Ë ·ÚÙËÚÈ·Î‹ ›ÂÛË ·˘Í¿ÓÂÈ fiÙ·Ó Ù›ıÂÓÙ·È

ÛÂ ‰›·ÈÙ· ˘„ËÏ‹ ÛÂ Ó¿ÙÚÈÔ. ™˘ÓÂÒ˜, Ë ÂÈÎfiÓ· ·˘-

Ù‹ ÙË˜ ‰È¿ÌÂÛË˜ ›ÓˆÛË˜ Î·È Ë ÚfiÎÏËÛË ·Ï·ÙÔÂ-

Í·ÚÙÒÌÂÓË˜ ·ÚÙËÚÈ·Î‹˜ ˘¤ÚÙ·ÛË˜ ÌÔÚÂ› Ó· ıÂ-

ˆÚËıÂ› ‰Â˘ÙÂÚÔ·ı‹˜ ÛÙËÓ ¿¯˘ÓÛË ÙˆÓ ÚÔÛ·-

ÁˆÁÒÓ ·ÚÙËÚÈ‰›ˆÓ ·fi ÙËÓ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·.

OÈ ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÔ› Â›Ì˘Â˜ Â›ÛË˜ ·ÚÔ˘-

ÛÈ¿˙Ô˘Ó ˘ÂÚÙÚÔÊ›· ÙˆÓ ÛÂÈÚ·Ì¿ÙˆÓ ÙÔ˘ ÊÏÔÈÔ‡

ÛÂ computer image analysis, Ô˘ Â›Ó·È Î·Ù¿ 30%

ÌÂÁ·Ï‡ÙÂÚ· ÛÂ Û¯¤ÛË ÌÂ Ù· ÛÂÈÚ¿Ì·Ù· ÙˆÓ Ê˘ÛÈ-

ÔÏÔÁÈÎÒÓ Â›Ì˘ˆÓ, ÂÓ‰ÂÈÎÙÈÎ‹ ¤Ó·ÚÍË˜ ÛÂÈÚ·Ì·-

ÙÔÛÎÏ‹Ú˘ÓÛË˜41. ™Â 6 Ì‹ÓÂ˜ ·Ú¯›˙Ô˘Ó Ó· ÂÌÊ·Ó›-

˙Ô˘Ó ÚˆÙÂ˚ÓÔ˘Ú›· Î·È ¤ÓÙÔÓË Ï¤ÔÓ ÛÂÈÚ·Ì·ÙÔ-

ÛÎÏ‹Ú˘ÓÛË. ™ÙÔ˘˜ ·ÓıÚÒÔ˘˜ ·ÓÙ›ÛÙÔÈ¯·, ¤¯ÂÈ

·Ô‰ÂÈ¯ÙÂ› ¿ÌÂÛË Û˘Û¯¤ÙÈÛË ÙˆÓ ÂÈ¤‰ˆÓ Ô˘ÚÈ-

ÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ÌÂ ÙËÓ ·Ó¿Ù˘ÍË ÌÈÎÚÔÏÂ˘Îˆ-

Ì·ÙÈÓÔ˘Ú›·˜42. ∂›Ó·È Èı·Ófi ‚¤‚·È· ÔÈ ‚Ï¿‚Â˜ ·˘-

Ù¤˜ Ó· ÌËÓ ÔÊÂ›ÏÔÓÙ·È Ï¤ÔÓ ÛÙËÓ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·,

·ÏÏ¿ ÛÙËÓ ˘¤ÚÙ·ÛË Ô˘ ¤¯ÂÈ ‹‰Ë ·Ó·Ù˘¯ıÂ›. ∏

ÛÂÈÚ·Ì·ÙÈÎ‹ ˘ÂÙÚÔÊ›· Û˘ÓÔ‰Â‡ÂÙ·È Â›ÛË˜ ·fi

·‡ÍËÛË ÙË˜ ÂÓ‰ÔÛÂÈÚ·Ì·ÙÈÎ‹˜ ›ÂÛË˜, fiˆ˜ Ê¿ÓË-

ÎÂ ÛÂ ÌÂÏ¤ÙÂ˜ ÛÂ ·Ó·ÈÛıËÙÔÔÈËÌ¤ÓÔ˘˜ Â›Ì˘Â˜, Ë

ÔÔ›· Û˘Û¯ÂÙ›˙ÂÙ·È ¿ÌÂÛ· ÌÂ Ù· Â›Â‰· Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜ ÛÙÔ ·›Ì·, ·ÏÏ¿ Î·È ÌÂ Ù· Â›Â‰· ÙË˜ ·ÚÙË-

ÚÈ·Î‹˜ ›ÂÛË˜ Î·È ÙËÓ ·‡ÍËÛË ÙË˜ ·ÓÙ›ÛÙ·ÛË˜ ÛÙÔ

ÚÔÛ·ÁˆÁfi ·ÚÙËÚ›‰ÈÔ. ¶Èı·ÓÒ˜, Ô ÔÏÏ·Ï·ÛÈ·-

ÛÌfi˜ ÙˆÓ ÏÂ›ˆÓ Ì˘˚ÎÒÓ Î˘ÙÙ¿ÚˆÓ Î·È Ë ÂÓ·fiıÂÛË

ÈÓÒÓ ÎÔÏÏ·ÁfiÓÔ˘ Ó· ÚÔÎ·ÏÂ› ÙÔÈ¯ˆÌ·ÙÈÎ‹ ‰˘-

ÛÎ·Ì„›· ÛÙÔ ÚÔÛ·ÁˆÁfi ·ÚÙËÚ›‰ÈÔ. ∏ ÚÔÎ‡ÙÔ˘-

Û· ·ÓÂÏ·ÛÙÈÎfiÙËÙ· ‰ÂÓ ÙÔ˘ ÂÈÙÚ¤ÂÈ Ó· Û˘Û¿Ù·È

Â·ÚÎÒ˜ Û·Ó ·¿ÓÙËÛË ÛÂ ·˘ÍËÌ¤ÓË ›ÂÛË ·ÈÌ¿Ùˆ-

ÛË˜, Ô˘ Â›Ó·È Ô Ê˘ÛÈÔÏÔÁÈÎfi˜ ÌË¯·ÓÈÛÌfi˜ ¿Ì˘Ó·˜.

ŒÙÛÈ, Ë Û˘ÛÙËÌ·ÙÈÎ‹ ›ÂÛË ÌÂÙ·‰›‰ÂÙ·È ÂÓ‰ÔÛÂÈ-

Ú·Ì·ÙÈÎ¿ ÚÔÎ·ÏÒÓÙ·˜ ÂÓ‰ÔÛÂÈÚ·Ì·ÙÈÎ‹ ˘¤ÚÙ·-

ÛË Î·È Ì·ÎÚÔ¯ÚfiÓÈ·, ÛÂÈÚ·Ì·ÙÔÛÎÏ‹Ú˘ÓÛË. 

™ÎÏ‹Ú˘ÓÛË ÙˆÓ ÚÔÛ·ÁˆÁÒÓ ·ÚÙËÚÈ‰›ˆÓ ·-

Ú·ÙËÚÂ›Ù·È ÛÂ 98% ÙˆÓ ‚ÈÔ„ÈÒÓ ÛÂ ˘ÂÚÙ·ÛÈÎÔ‡˜43

Î·È ıÂˆÚÂ›Ù·È Û˘Ó‹ıˆ˜ Û·Ó ‰Â˘ÙÂÚÔ·ı‹˜ ·¿-

ÓÙËÛË ÛÙËÓ ·˘ÍËÌ¤ÓË ·ÚÙËÚÈ·Î‹ ›ÂÛË. ∞ÓÙ›ÛÙÔÈ-

¯·, Ë ·ÚÙËÚÈ‰ÈÔ¿ıÂÈ· Ô˘ ·Ú·ÙËÚÂ›Ù·È ÛÙÔ˘˜

˘ÂÚÔ˘ÚÈÎ·ÈÌÈÎÔ‡˜ Â›Ì˘Â˜ ı· ÌÔÚÔ‡ÛÂ Ó· ıÂˆ-

ÚËıÂ› Û·Ó ·ÔÙ¤ÏÂÛÌ· Î·È fi¯È ·ÈÙ›· ÙË˜ ·˘ÍËÌ¤ÓË˜

·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜. ∞˘Ùfi ‰ÂÓ Ê·›ÓÂÙ·È Ó· Û˘Ì‚·›-

ÓÂÈ, ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ Â›Ì˘Â˜ ÛÙÔ˘˜ ÔÔ›Ô˘˜ ¯ÔÚËÁÂ›-

Ù·È ÔÍÔÓÈÎfi ÔÍ‡ Î·È ÙÔÔıÂÙÔ‡ÓÙ·È ÛÂ ‰›·ÈÙ· ¯·-

ÌËÏ‹ ÛÂ Ó¿ÙÚÈÔ ·ÏÏ¿ ÌÂ Ù·˘Ùfi¯ÚÔÓË ¯ÔÚ‹ÁËÛË ˘-

‰ÚÔ¯ÏˆÚÔıÂÈ·˙›‰Ë˜ (3 mg/kg/d), ·Ó·Ù‡ÛÛÔ˘Ó Î·È

·˘ÙÔ› ÚÔÛÂÈÚ·Ì·ÙÈÎ‹ ·ÚÙËÚÈ‰È·Î‹ ÓfiÛÔ Ô˘ Û˘-

Û¯ÂÙ›˙ÂÙ·È ¿ÌÂÛ· ÌÂ ÙËÓ ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ Ô˘-

ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì·, ·Ú¿ ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÌÂ ÙËÓ

˘‰ÚÔ¯ÏˆÚÔıÂÈ·˙›‰Ë ‰È·ÙËÚÂ›Ù·È Ê˘ÛÈÔÏÔÁÈÎ‹ Ë

·ÚÙËÚÈ·Î‹ ›ÂÛË. ∏ ·‡ÍËÛË ÙË˜ ÂÈÊ¿ÓÂÈ·˜ ‰È·ÙÔ-

Ì‹˜ ÙˆÓ ÚÔÛ·ÁˆÁÒÓ ·ÚÙËÚÈ‰›ˆÓ Î·È Ë ÛÂÈÚ·Ì·-

ÙÈÎ‹ ˘ÂÚÙÚÔÊ›· ÛÙÔ˘˜ Â›Ì˘Â˜ ·˘ÙÔ‡˜ Â›Ó·È ›‰ÈÔ˘

‚·ıÌÔ‡ ÌÂ ·˘Ù‹Ó ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÒÓ Â›Ì˘ˆÓ

ÛÙÔ˘˜ ÔÔ›Ô˘˜ ‰ÂÓ ¯ÔÚËÁÂ›Ù·È ˘‰ÚÔ¯ÏˆÚÔıÂÈ·˙›‰Ë

(·Ó Î·È Ô ÏfiÁÔ˜ ‰È·Ì¤ÙÚÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÚÔ˜ ·˘-

Ïfi Â›Ó·È Ï›ÁÔ ÌÈÎÚfiÙÂÚÔ˜, Èı·ÓÒ˜ ÏfiÁˆ ÙË˜ È‰Èfi-

ÙËÙ·˜ ÙË˜ ˘‰ÚÔ¯ÏˆÚÔıÂÈ·˙›‰Ë˜ Ó· ÚÔÎ·ÏÂ› ·ÁÁÂÈ-

Ô‰È·ÛÙÔÏ‹), ·Ô‰ÂÈÎÓ‡ÔÓÙ·˜ fiÙÈ ‰ÂÓ Â›Ó·È Ë ˘¤Ú-

Ù·ÛË ·ÏÏ¿ ÙÔ Ô˘ÚÈÎfi ÔÍ‡ Ô˘ ÚÔÎ·ÏÂ› ÙËÓ ·ÚÙË-

ÚÈ‰È·Î‹ ˘ÂÚÙÚÔÊ›·.

∞ÓÙ›ıÂÙ·, ¯ÔÚ‹ÁËÛË ÂÓ·Ï·Ú›ÏË˜ (1mg/kg/d)

ÛÂ Â›Ì˘Â˜ Ô˘ ¯ÔÚËÁÂ›Ù·È ÔÍÔÓÈÎfi ÔÍ‡ Î·È ‰›·ÈÙ·

¯·ÌËÏ‹ ÛÂ Ó¿ÙÚÈÔ Ô‰ËÁÂ› ÛÂ ÛËÌ·ÓÙÈÎ¿ ÌÂÈˆÌ¤ÓË

·ÚÙËÚÈ‰È·Î‹ Î·È ÛÂÈÚ·Ì·ÙÈÎ‹ ˘ÂÚÙÚÔÊ›·, ÌÂ Ïfi-

ÁÔ ‰È·Ì¤ÙÚÔ˘ ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÚÔ˜ ÙÔÓ ·˘Ïfi Î·È

Ì¤ÁÂıÔ˜ ÙˆÓ ÛÂÈÚ·Ì¿ÙˆÓ ·ÚfiÌÔÈÔ ÌÂ ÙÔ˘˜ ÓÔÚ-

ÌÔÔ˘ÚÈ¯·ÈÌÈÎÔ‡˜ Â›Ì˘Â˜, ÂÓÒ ÚÔÏ·Ì‚¿ÓÂÈ Î·È

ÙËÓ ·Ó¿Ù˘ÍË ÂÓ‰ÔÛÂÈÚ·Ì·ÙÈÎ‹˜ ˘¤ÚÙ·ÛË˜. 

ÃÔÚ‹ÁËÛË ÏÔÛ·ÚÙ¿ÓË˜ (10 mg/kg/d) ¤¯ÂÈ ÙËÓ

›‰È· Â›‰Ú·ÛË ÌÂ ÙËÓ ÂÓ·Ï·Ú›ÏË. ¶·Ú¿ÏÏËÏ· Ù·

Â›Â‰· ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÙÂ›ÓÔ˘Ó Ó· Â›Ó·È ¯·ÌË-

ÏfiÙÂÚ· ·ÎfiÌ· Î·È ·fi ÙÔ˘˜ ÓÔÚÌÔÔ˘ÚÈ¯·ÈÌÈÎÔ‡˜

Â›Ì˘Â˜, ÏfiÁˆ ÙË˜ Ô˘ÚÈÎÔ‰ÈÔ˘ÚËÙÈÎ‹˜ ÙË˜ ‰Ú¿-

ÛË˜44. ∂›Ó·È ÁÓˆÛÙfi fiÙÈ Ë ÏÔÛ·ÚÙ¿ÓË, ‰ÚÒÓÙ·˜ ˆ˜

ÌÔÓÔ·ÓÈfiÓ ÛÙ· ÂÁÁ‡˜ ÂÛÂÈÚ·Ì¤Ó· ÛˆÏËÓ¿ÚÈ·,

·Ó·ÛÙ¤ÏÏÂÈ ÌÈ· ÂÈ‰ÈÎ‹ ·ÓÙÏ›· Â·Ó·ÚÚfiÊËÛË˜ Ô˘-

ÚÈÎÔ‡ ÔÍ¤Ô˜ (·ÓÙ·ÏÏ¿ÎÙË˜ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ / ·ÓÈfi-
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ÓÙˆÓ), ÚÔÎ·ÏÒÓÙ·˜ ÂÓÙfi˜ 2-4 ˆÚÒÓ ·ÚÔ‰ÈÎ‹, ‰Ô-

ÛÔÂÍ·ÚÙÒÌÂÓË Ô˘ÚÈÎÔ˙Ô˘Ú›· Î·È ¯ˆÚ›˜ Ì¿ÏÈÛÙ· Ó·

ÂÓÔ¯ÔÔÈÂ›Ù·È ÁÈ· ÓÂÊÚÔÏÈı›·ÛË, ·ÊÔ‡ Ù·˘Ùfi¯ÚÔ-

Ó· ·ÏÎ·ÏÔÔÈÂ› Ù· Ô‡Ú·, Ì‹ ÂÈÙÚ¤ÔÓÙ·˜ ÙËÓ ÎÚ˘-

ÛÙ·ÏÏÔÔ›ËÛ‹ ÙÔ˘˜. ∏ ‰Ú¿ÛË ·˘Ù‹ ÙË˜ ÏÔÛ·ÚÙ¿ÓË˜

Â›Ó·È ÂÈ‰ÈÎ‹, ‰ÂÓ ·Ú·ÙËÚÂ›Ù·È Ì¤ ¿ÏÏÔ˘˜ ·ÓÙ·Áˆ-

ÓÈÛÙ¤˜ ÙˆÓ ˘Ô‰Ô¯¤ˆÓ ÙË˜ ·ÁÁÂÈÔÙÂÓÛ›ÓË˜ Î·È ¤¯ÂÈ

·Ô‰ÂÈ¯ÙÂ› Î·È ÛÂ ÎÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜, ÛÂ ˘ÁÈÂ›˜ ÂıÂ-

ÏÔÓÙ¤˜, ÛÂ ˘ÂÚÙ·ÛÈÎÔ‡˜ (LIFE) Î·È ÛÂ ·ÛıÂÓÂ›˜

ÌÂ ÓÂÊÚÈÎ‹ Î·È Î·Ú‰È·Î‹ ·ÓÂ¿ÚÎÂÈ· (ELITE). ∏

Û˘Á¯ÔÚ‹ÁËÛË ÏÔÛ·ÚÙ¿ÓË˜ ÌÂ ıÂÈ·˙È‰ÈÎ¿ ‰ÈÔ˘ÚËÙÈ-

Î¿ Ê·›ÓÂÙ·È ¤ÙÛÈ fiÙÈ ÚÔÏ·Ì‚¿ÓÂÈ ÙËÓ ·ÓÂÈı‡ÌË-

ÙË ·‡ÍËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì·.

™˘ÓÂÒ˜, Ê·›ÓÂÙ·È fiÙÈ Ë ·ÚÙËÚÈ‰ÈÔ¿ıÂÈ· ÙˆÓ

˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÒÓ Â›Ì˘ˆÓ ‰ÂÓ Â›Ó·È ‰Â˘ÙÂÚÔ·-

ı‹˜ ·fi ÙËÓ ·ÚÙËÚÈ·Î‹ ˘¤ÚÙ·ÛË, ·ÏÏ¿ ¿ÌÂÛÔ

·ÔÙ¤ÏÂÛÌ· ÙË˜ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜. ŸÌˆ˜ Ê·›ÓÂÙ·È

fiÙÈ ÂÍ·ÚÙ¿Ù·È Î·È ·fi ÙÔ Û‡ÛÙËÌ· ÚÂÓ›ÓË˜-·ÁÁÂÈÔ-

ÙÂÓÛ›ÓË˜36, ·Ó Î·È fi¯È ·ÔÎÏÂÈÛÙÈÎ¿ ·fi ·‡Ùfi

·ÊÔ‡ ·Ú¿ ÙË ¯ÔÚ‹ÁËÛË Ê·ÚÌ¿ÎˆÓ Ô˘ ·Ó·ÛÙ¤Ï-

ÏÔ˘Ó ÙÔÓ ¿ÍÔÓ· ÚÂÓ›ÓË˜, ·Ú·ÙËÚÂ›Ù·È, ¤ÛÙˆ Î·È

ÌÈÎÚÔ‡ ‚·ıÌÔ‡, ·ÚÙËÚÈ‰È·Î‹ Î·È ÛÂÈÚ·Ì·ÙÈÎ‹

˘ÂÚÙÚÔÊ›·. ¶ÂÚ·ÈÙ¤Úˆ ÌÂÏ¤ÙÂ˜ ¤‰ÂÈÍ·Ó fiÙÈ ÙÔ Ô-

ÛÔÛÙfi ÛÂÈÚ·Ì¿ÙˆÓ ıÂÙÈÎÒÓ ÛÂ ¯ÚÒÛË ·Ú·ÛÂÈ-

Ú·Ì·ÙÈÎ‹˜ ÚÔ¤ÏÂ˘ÛË˜ ÚÂÓ›ÓË˜ Â›Ó·È ·˘ÍËÌ¤ÓÔ Î·È

ÛÂ ¿ÌÂÛË Û˘Û¯¤ÙÈÛË ÌÂ Ù· Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜

ÛÙÔ ·›Ì·. ∂›ÛË˜, Ô ·ÚÈıÌfi˜ ÙˆÓ NOS1-ıÂÙÈÎÒÓ

Î˘ÙÙ¿ÚˆÓ45 ÛÙËÓ ˘ÎÓ‹ ÎËÏ›‰· ÌÂÈÒÓÂÙ·È Î·È ¤ÙÛÈ

ÔÈ ‰Ú¿ÛÂÈ˜ ÙÔ˘ ¡O ÛÙË Ú‡ıÌÈÛË ÙÔ˘ ÙfiÓÔ˘ ÙˆÓ ÚÔ-

Û·ÁˆÁÒÓ ·ÚÙËÚÈ‰›ˆÓ Î·È ÛÙÔ ÛˆÏËÓ·ÚÈ·Îfi-ÛÂÈ-

Ú·Ì·ÙÈÎfi ·Ï›Ó‰ÚÔÌÔ ÌË¯·ÓÈÛÌfi ˘Ô‚·ıÌ›˙ÔÓÙ·È.

∏ ¯ÔÚ‹ÁËÛË L-·ÚÁÈÓ›ÓË˜ ·fi ÙËÓ ·Ú¯‹ ÙË˜ ‰›·ÈÙ·˜

·ÔÙÚ¤ÂÈ ÙËÓ ·‡ÍËÛË ÙË˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜ Î·È

ÙËÓ ·Ó¿Ù˘ÍË ·ÚÙËÚÈ‰ÈÔ¿ıÂÈ·˜, ·Ú¿ ÙËÓ ·‡ÍËÛË

ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜. ™˘ÓÂÒ˜, Ë ˘-

¤ÚÙ·ÛË ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÒÓ Â›Ì˘ˆÓ Û˘Ó‰¤ÂÙ·È ÌÂ

ÂÓÂÚÁÔÔ›ËÛË ÙÔ˘ ¿ÍÔÓ· ÚÂÓ›ÓË˜-·ÁÁÂÈÔÙÂÓÛ›ÓË˜

Î·È ÌÂÈˆÌ¤ÓË Û‡ÓıÂÛË ÙÔ˘ ÓÈÙÚÈÎÔ‡ ÔÍ¤Ô˜ (NOS1)

ÛÙËÓ ·Ú·ÛÂÈÚ·Ì·ÙÈÎ‹ Û˘ÛÎÂ˘‹, Ô˘ ¤¯Ô˘Ó ‰Â›ÍÂÈ

fiÙÈ ÌÔÚÂ› Ó· Ô‰ËÁ‹ÛÔ˘Ó ÛÂ ·˘ÍËÌ¤ÓË ÓÂÊÚÈÎ‹ ·Á-

ÁÂÈ·Î‹ ·ÓÙ›ÛÙ·ÛË Î·È ·‡ÍËÛË ÙË˜ ÛˆÏËÓ·ÚÈ·Î‹˜

Â·Ó·ÚÚfiÊËÛË˜ Ó·ÙÚ›Ô˘. ∞ÓÙ›ÛÙÔÈ¯·, ÛÂ ÌÂÏ¤ÙÂ˜ ÛÂ

·ÓıÚÒÔ˘˜ ¤¯ÂÈ ·Ô‰ÂÈ¯ÙÂ› fiÙÈ Ë ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·

Û˘Ó‰¤ÂÙ·È ÌÂ ÙËÓ ·˘ÍËÌ¤ÓË ‰Ú·ÛÙÈÎfiÙËÙ· ÚÂÓ›ÓË˜

Ï¿ÛÌ·ÙÔ˜46, ÓÂÊÚÈÎ‹ ·ÁÁÂÈ·Î‹ ·ÓÙ›ÛÙ·ÛË46 Î·È

Â·Ó·ÚÚfiÊËÛË Ó·ÙÚ›Ô˘ ÛÙ· ÂÁÁ‡˜ ÂÛÂÈÚ·Ì¤Ó·

ÛˆÏËÓ¿ÚÈ·47. ∏ ˘fiıÂÛË fiÙÈ Ë ·‡ÍËÛË ÙÔ˘ Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ÌÔÚÂ› Ó· ·ÓÙÈÚÔÛˆÂ‡ÂÈ ·ÓÙÈÚÚÔ-

ÈÛÙÈÎfi ÌË¯·ÓÈÛÌfi ¿Ì˘Ó·˜ ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡ ÛÂ Î·-

Ù·ÛÙ¿ÛÂÈ˜ ÌÂ ÈÛ¯·ÈÌ›· ‹ ÌÂÈˆÌ¤ÓË ÓÂÊÚÈÎ‹ ·ÈÌ·ÙÈÎ‹

ÚÔ‹, ÒÛÙÂ Ó· ÂÓÂÚÁÔÔÈËıÂ› Ô ¿ÍÔÓ·˜ ÚÂÓ›ÓË˜-·Á-

ÁÂÈÔÙÂÓÛ›ÓË˜, ‰ÂÓ ¤¯ÂÈ ·Ô‰ÂÈ¯ÙÂ› ·ÎfiÌ·. 

ÃÔÚ‹ÁËÛË ·ÏÏÔÔ˘ÚÈÓfiÏË˜ (150 mg/L) ·fi

ÙËÓ ¤Ó·ÚÍË ÙË˜ ‰›·ÈÙ·˜ ÌÂ ÔÍÔÓÈÎfi ÔÍ‡, fiˆ˜ ·Ó·-

Ì¤ÓÂÙ·È, ·ÔÙÚ¤ÂÈ ÙËÓ ·Ó¿Ù˘ÍË ˘ÂÚÔ˘ÚÈ¯·È-

Ì›·˜, ·ÏÏ¿ ÂÈÏ¤ÔÓ Î·È ÙËÓ ÂÌÊ¿ÓÈÛË ˘¤ÚÙ·ÛË˜

Î·È ·ÚÙËÚÈ‰ÈÔ¿ıÂÈ·˜. ¢ÂÓ ˘¿Ú¯Ô˘Ó Â˘Ú‹Ì·Ù·

ÛÂÈÚ·Ì·ÙÈÎ‹˜ ˘ÂÚÙÚÔÊ›·˜, ÂÓ‰ÔÛÂÈÚ·Ì·ÙÈÎ‹˜

ÙÚÈ¯ÔÂÈ‰ÈÎ‹˜ ˘¤ÚÙ·ÛË˜, ÓÂÊÚÔÛˆÏËÓ·ÚÈ·Î‹˜

ÊÏÂÁÌÔÓ‹˜ Î·È ›ÓˆÛË˜ , Ô‡ÙÂ Î·È ÌÂ›ˆÛË ÙË˜ NOS1

ÛÙËÓ ˘ÎÓ‹ ÎËÏ›‰·. ™˘ÓÂÒ˜, ·Ô‰ÂÈÎÓ‡ÂÙ·È ¤ÌÌÂ-

Û· fiÙÈ fiÏ· Ù· ·Ú·¿Óˆ Â›Ó·È ‰Â˘ÙÂÚÔ·ı‹ ÙË˜

·‡ÍËÛË˜ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì·. ªÈ· ¿ÏÏË È-

ı·ÓfiÙËÙ· Â›Ó·È Ë Â˘ÂÚÁÂÙÈÎ‹ ‰Ú¿ÛË ÙË˜ ·ÏÏÔÔ˘-

ÚÈÓfiÏË˜ Ó· ÌËÓ ÔÊÂ›ÏÂÙ·È ÛÙË ÌÂ›ˆÛË ÙÔ˘ Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜ Ô˘ ÚÔÎ·ÏÂ›, ·ÏÏ¿ ÛÙÈ˜ ·ÓÙÈÔÍÂÈ‰ˆÙÈÎ¤˜

ÙË˜ È‰ÈfiÙËÙÂ˜. ∂›Ó·È ÁÓˆÛÙfi fiÙÈ Ë ·ÏÏÔÔ˘ÚÈÓfiÏË,

Ì¤Ûˆ ·Ó·ÛÙÔÏ‹˜ ÙË˜ Í·ÓıÈÓÔÍÂÈ‰¿ÛË˜, ÌÂÈÒÓÂÈ ÙËÓ

·Ú·ÁˆÁ‹ ÂÏÂ˘ı¤ÚˆÓ ÚÈ˙ÒÓ ÔÍ˘ÁfiÓÔ˘. ∂ÓÙÔ‡ÙÔÈ˜,

ÛÙÔ ÓÂÊÚfi, Ë ¤ÎÊÚ·ÛË ÙË˜ Í·ÓıÈÓÔÍÂÈ‰¿ÛË˜ Â›Ó·È

ÂÚÈÔÚÈÛÌ¤ÓË Î·È ¤¯ÂÈ ÂÏ¿¯ÈÛÙË Û˘ÌÌÂÙÔ¯‹ ÛÙÔ

ÔÍÂÈ‰ˆÙÈÎfi stress Ô˘ ÚÔÎ·ÏÂ›Ù·È ·fi ÈÛ¯·ÈÌ›·48

‹ ·fi ¤Á¯˘ÛË ·ÁÁÂÈÔÙÂÓÛ›ÓË˜49. ÕÏÏˆÛÙÂ, Ë Úfi-

ÏË„Ë ÙË˜ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜ ÌÂ ¤Ó· Ô˘ÚÈÎÔ-‰ÈÔ˘ÚË-

ÙÈÎfi Ê¿ÚÌ·ÎÔ (‚ÂÓ˙ÈÔ‰·ÚfiÓË 15 mg/kg) Ô˘ ‰ÂÓ

¤¯ÂÈ Î·Ì›· ÁÓˆÛÙ‹ ·ÓÙÈÔÍÂÈ‰ˆÙÈÎ‹ È‰ÈfiÙËÙ·, ·Ô-

ÙÚ¤ÂÈ Â›ÛË˜ ÙËÓ ·Ó¿Ù˘ÍË ·ÚÙËÚÈ‰ÈÔ¿ıÂÈ·˜ Î·È

˘¤ÚÙ·ÛË˜, Ô‰ËÁÒÓÙ·˜ ÌÂ ·ÛÊ¿ÏÂÈ· ÛÙÔ Û˘Ì¤Ú·-

ÛÌ· fiÙÈ Ë Â˘ÓÔ˚Î‹ ‰Ú¿ÛË ÙË˜ ·ÏÏÔÔ˘ÚÈÓfiÏË˜

ÔÊÂ›ÏÂÙ·È Î˘Ú›ˆ˜, ·Ó fi¯È ·ÔÎÏÂÈÛÙÈÎ¿, ÛÙË ÌÂ›ˆ-

ÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜.

™∏ª∞™π∞ Δ∏™ £∂ƒ∞¶∂π∞™ Δ∏™ ∞™Àª-
¶Δøª∞Δπ∫∏™ À¶∂ƒ√ÀƒπÃ∞πªπ∞™ ™Δ∏¡
∞¡Δπª∂Δø¶π™∏ Δ∏™ ∞ƒΔ∏ƒπ∞∫∏™ À¶∂ƒ-
Δ∞™∏™

∂¿Ó fiÓÙˆ˜ ÙÔ Ô˘ÚÈÎfi ÔÍ‡ ÂÓ¤¯ÂÙ·È ÛÙËÓ ·ıÔ-

Á¤ÓÂÈ· ÙË˜ ˘¤ÚÙ·ÛË˜, Ê·›ÓÂÙ·È ÏÔÁÈÎfi Ë ¯ÔÚ‹ÁË-

ÛË ·ÏÏÔÔ˘ÚÈÓfiÏË˜ ÛÂ ˘ÂÚÙ·ÛÈÎÔ‡˜ Ó· ¤¯ÂÈ Î¿-

ÔÈÔ ‚·ıÌfi ·ÓÙÈ˘ÂÚÙ·ÛÈÎ‹˜ ‰Ú¿ÛË˜. ∞Ó Î·È ‰ÂÓ

˘¿Ú¯Ô˘Ó ÌÂÁ¿ÏÂ˜ ÏËı˘ÛÌÈ·Î¤˜ ÌÂÏ¤ÙÂ˜, Ë ÎÏÈÓÈ-

Î‹ ÂÌÂÈÚ›· ·fi ÙË ¯ÔÚ‹ÁËÛË ·ÏÏÔÔ˘ÚÈÓfiÏË˜ ÛÂ

·ÛıÂÓÂ›˜ ÌÂ Ô˘ÚÈÎ‹ ·ÚıÚ›ÙÈ‰· ‰ÂÓ Â›Ó·È Û‡ÌÊˆÓË

ÌÂ ·˘Ù‹Ó ÙËÓ ˘fiıÂÛË. ∏ ÂÍ‹ÁËÛË Â›Ó·È fiÙÈ, fiˆ˜

·Ó·Ê¤ÚıËÎÂ ·Ú·¿Óˆ, ÙÔ Ô˘ÚÈÎfi ÔÍ‡ ‰ÂÓ ÚÔÎ·-

ÏÂ› ¿ÌÂÛ· ·ÚÙËÚÈ·Î‹ ˘¤ÚÙ·ÛË, ·ÏÏ¿ Ì¤Ûˆ ÚÔ-

ÛÂÈÚ·Ì·ÙÈÎ‹˜ ·ÁÁÂÈ·Î‹˜ ‚Ï¿‚Ë˜. ªfiÏÈ˜ ·˘Ù‹

·Ó·Ù˘¯ıÂ›, Ë ·Ï·ÙÔÂÍ·ÚÙÒÌÂÓË ˘¤ÚÙ·ÛË Ô˘

ÚÔÎ‡ÙÂÈ Â›Ó·È ·ÚÔ‡Û·, ¿Û¯ÂÙ· ÌÂ ÙÔ ÌË¯·ÓÈÛÌfi

Ô˘ ÚÔÎ¿ÏÂÛÂ ÙËÓ ·ÚÙËÚÈ‰ÈÔ¿ıÂÈ·. ™˘ÓÂÒ˜,

ÌÂ›ˆÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÌÂÙ¿ ·fi
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ÙËÓ ÚfiÎÏËÛË ‚Ï¿‚Ë˜ ÛÙÔ ÚÔÛ·ÁˆÁfi ·ÚÙËÚ›‰ÈÔ

‰ÂÓ ·Ó·Ì¤ÓÂÙ·È Ó· ¤¯ÂÈ Â˘ÂÚÁÂÙÈÎ¿ ·ÔÙÂÏ¤ÛÌ·Ù·.

∞Ó fiÌˆ˜ ·˘Ùfi Â›¯Â Á›ÓÂÈ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ·Ó¿-

Ù˘ÍË˜ ÙË˜ ·ÚÙËÚÈ‰ÈÔ¿ıÂÈ·˜ Èı·ÓÒ˜ ·˘Ù‹ Ó· Â›-

¯Â ·ÔÊÂ˘¯ıÂ›.

¶Ú¿ÁÌ·ÙÈ, ·Ó ÛÂ ‹‰Ë ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÔ‡˜,

˘ÂÚÙ·ÛÈÎÔ‡˜ Â›Ì˘Â˜ ‰È·ÎÔÂ› Ë ‰›·ÈÙ· ÛÂ ÔÍÔÓÈ-

Îfi ÔÍ‡, ·ÎÔÏÔ˘ıÂ› ÌÂ›ˆÛË ÙˆÓ ÂÈ¤‰ˆÓ Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜ ÙÔ˘ ÔÚÔ‡, ÂÓÒ Ë ·Ï·ÙÔÂÍ·ÚÙÒÌÂÓË ˘¤ÚÙ·-

ÛË ·Ú·Ì¤ÓÂÈ. ŒÙÛÈ, fiÙ·Ó ÙÔÔıÂÙÔ‡ÓÙ·È ÛÂ ‰›·È-

Ù· ˘„ËÏ‹ ÛÂ Ó¿ÙÚÈÔ ÂÌÊ·Ó›˙Ô˘Ó ˘¤ÚÙ·ÛË, ÛÂ ·ÓÙ›-

ıÂÛË ÌÂ ÚÔËÁÔ‡ÌÂÓÔ˘˜ ÓÔÚÌÔ˘ÚÈ¯·ÈÌÈÎÔ‡˜ Â›-

Ì˘Â˜ ÛÙÔ˘˜ ÔÔ›Ô˘˜ Ë ·‡ÍËÛË ÙÔ˘ ‰È·ÈÙËÙÈÎÔ‡ Ó·-

ÙÚ›Ô˘ ‰ÂÓ ·˘Í¿ÓÂÈ ÙËÓ ·ÚÙËÚÈ·Î‹ ›ÂÛË. ∂È‰ËÌÈÔ-

ÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ‰Â›¯ÓÔ˘Ó fiÙÈ Ë Û˘-

Û¯¤ÙÈÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÌÂ ÙËÓ ·Ó¿Ù˘ÍË ÙË˜

˘¤ÚÙ·ÛË˜ Â›Ó·È ÈÔ ÈÛ¯˘Ú‹ ÛÙÈ˜ ÓÂ·Ú¤˜ ËÏÈÎ›Â˜2,3,

‰ËÏ·‰‹ ÛÙ· ·Ú¯ÈÎ¿ ÛÙ¿‰È· ÂÁÎ·Ù¿ÛÙ·Û‹˜ ÙË˜.

ŒÊË‚ÔÈ Ô˘ ÂÌÊ·Ó›˙Ô˘Ó ÚˆÙÔ·ı‹ ˘¤ÚÙ·ÛË

¤¯Ô˘Ó Î·Ù¿ Î·ÓfiÓ· Î·È ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·50. ∏ ·-

Ú·Ù‹ÚËÛË ·˘Ù‹ Â›Ó·È Û‡ÌÊˆÓË ÌÂ ÙÈ˜ ÂÈÚ·Ì·ÙÈÎ¤˜

ÌÂÏ¤ÙÂ˜ Ô˘ Î·Ù·‰ÂÈÎÓ‡Ô˘Ó ˆ˜ ÂÊfiÛÔÓ ¤¯ÂÈ ·Ó·-

Ù˘¯ıÂ› ·ÁÁÂÈ·Î‹ ‹ ÓÂÊÚÈÎ‹ ‚Ï¿‚Ë ÈÎ·Ó‹ Ó· ÚÔ-

Î·ÏÂ› ÙËÓ ˘¤ÚÙ·ÛË, Ë ÂÍ¤ÏÈÍ‹ ÙË˜ Â›Ó·È Ï¤ÔÓ ·ÓÂ-

Í¿ÚÙËÙË ·fi Ù· Â›Â‰· ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›-

Ì·. ∞˘Ùfi˜ Â›Ó·È Èı·ÓÒ˜ Î·È Ô Î‡ÚÈÔ˜ ÏfiÁÔ˜ Ô˘

Î·Ï¿ Û¯Â‰È·ÛÌ¤ÓÂ˜ ÌÂÁ¿ÏÂ˜ ÂÈ‰ËÌÈÔÏÔÁÈÎ¤˜ ÌÂ-

Ï¤ÙÂ˜, fiˆ˜ Ë Framingham, ‰ÂÓ ÌfiÚÂÛ·Ó Ó· Î·-

Ù·‰Â›ÍÔ˘Ó ÙËÓ ¿ÌÂÛË Û˘Û¯¤ÙÈÛË ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜

ÌÂ ÙËÓ ˘¤ÚÙ·ÛË Î·È ÙËÓ Î·Ú‰È·ÁÁÂÈ·Î‹ ÓfiÛÔ Ô˘

Ê·›ÓÂÙ·È Ó· ˘¿Ú¯ÂÈ ÛÂ ÂÈÚ·Ì·ÙÈÎ¿ ÌÔÓÙ¤Ï·. ∂›-

Ó·È Èı·Ófi Ë Û˘Û¯¤ÙÈÛË ·˘Ù‹ Î·ıÒ˜ Î·È Ë ÛËÌ·Û›·

ÙË˜ ¯ÔÚ‹ÁËÛË˜ ·ÏÏÔÔ˘ÚÈÓfiÏË˜ Ó· ÌÔÚÔ‡Ó ÌfiÓÔ

Ó· ·Ô‰ÂÈ¯ÙÔ‡Ó ÛÂ ·Ú¯ÈÎ¿ ÛÙ¿‰È· ÂÁÎ·Ù¿ÛÙ·ÛË˜

˘¤ÚÙ·ÛË˜ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ·˘ÍËÌ¤ÓÔ Ô˘ÚÈÎfi ÔÍ‡,

fiˆ˜ ÛÂ ÚfiÛÊ·Ù· ÌÂÙ·ÌÔÛ¯Â˘Ì¤ÓÔ˘˜ ·ÛıÂÓÂ›˜

Ô˘ ¯ÔÚËÁÂ›Ù·È Î˘ÎÏÔÛÔÚ›ÓË ‹ ÛÂ ¤ÁÎ˘Â˜ ÌÂ ÚÔ-

ÂÎÏ·Ì„›·. ∂›ÛË˜, ÂÊ’fiÛÔÓ Ë ˘¤ÚÙ·ÛË Ô˘ ÚÔ-

Î·ÏÂ› Ë ˘ÂÚÔ˘ÚÈ¯·ÈÌ›· Â›Ó·È ·Ï·ÙÔÂÍ·ÚÙÒÌÂÓË,

ÁÈ· Ó· ·Ô‰ÂÈ¯ÙÂ› Ë fiÔÈ· Û˘Û¯¤ÙÈÛË ı· Ú¤ÂÈ

ÚÒÙ· ÔÈ ·ÛıÂÓÂ›˜ Ó· ÙÂıÔ‡Ó ÛÂ ‰›·ÈÙ· ÌÂ ÂÏ¿¯È-

ÛÙÔ Ó¿ÙÚÈÔ, ¤ÙÛÈ ÒÛÙÂ Ó· ÂÍÔ˘‰ÂÙÂÚˆıÂ› Ô ÌË¯·ÓÈ-

ÛÌfi˜ ÙË˜ ·Ï·ÙÔÂ˘·ÈÛıËÛ›·˜. Δ¤ÙÔÈÂ˜ ÌÂÏ¤ÙÂ˜ ‰ÂÓ

·Ó·Ê¤ÚÔÓÙ·È ÛÙË ‚È‚ÏÈÔÁÚ·Ê›·.

¶¿ÓÙˆ˜, ·ÎfiÌ· Î·È ·Ó Ë ÌÂ›ˆÛË ÙÔ˘ Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜ ·Ô‰ÂÈ¯ÙÂ› fiÙÈ ‰ÂÓ Ô‰ËÁÂ› ÛÂ Î·Ï‡ÙÂÚË Ú‡ı-

ÌÈÛË ÙË˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜ Ô‡ÙÂ ÛÙÈ˜ ·Ú·¿Óˆ

Î·Ù·ÛÙ¿ÛÂÈ˜, Ë ıÂÚ·Â›· ÙË˜ ·Û˘ÌÙˆÌ·ÙÈÎ‹˜

˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜ ÛÙÔ˘˜ ˘ÂÚÙ·ÛÈÎÔ‡˜ Èı·ÓfiÓ Ó·

‚ÔËı¿ ÛÙË ÌÂ›ˆÛË ÙÔ˘ Û˘ÓÔÏÈÎÔ‡ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡

ÎÈÓ‰‡ÓÔ˘.

¶∞£√ºÀ™π√§√°π∫√π ª∏Ã∞¡π™ª√π
¶ƒ√∫§∏™∏™ ∞°°∂π∞∫∏™ μ§∞μ∏™ ∞¶√
À¶∂ƒ√ÀƒπÃ∞πªπ∞

∏ ·Ú·Ù‹ÚËÛË fiÙÈ ÔÈ ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÔ› Â›-

Ì˘Â˜ ·Ó·Ù‡ÛÛÔ˘Ó ˘ÂÚÙÚÔÊ›· ÙˆÓ ÏÂ›ˆÓ Ì˘˚ÎÒÓ

Î˘ÙÙ¿ÚˆÓ ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÙÔ˘ ÚÔÛ·ÁˆÁÔ‡ ·Ú-

ÙËÚÈ‰›Ô˘ Ì¤Ûˆ ›ÂÛÔ-·ÓÂÍ¿ÚÙËÙÔ˘ ÌË¯·ÓÈÛÌÔ‡,

Ô‰ËÁÂ› ÛÙÔ Û˘Ì¤Ú·ÛÌ· fiÙÈ ÙÔ Ô˘ÚÈÎfi ÔÍ‡ Ú¤ÂÈ

Ó· ÚÔÎ·ÏÂ› ¿ÌÂÛË ·ÁÁÂÈ·Î‹ ‚Ï¿‚Ë. Ÿˆ˜ ·Ó·Ê¤-

ÚÂÙ·È ·Ú·¿Óˆ, ÛÂ ¯ÚÒÛÂÈ˜ ÓÂÊÚÈÎÔ‡ ·ÚÂÁ¯‡Ì·-

ÙÔ˜ ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÒÓ Â›Ì˘ˆÓ ·Ú·ÙËÚÂ›Ù·È ÌÈ·

Û¯ÂÙÈÎ‹ ·‡ÍËÛË ÙË˜ ·-·ÎÙ›ÓË˜ ÙˆÓ ÏÂ›ˆÓ Ì˘˚ÎÒÓ

Î˘ÙÙ¿ÚˆÓ, ÂÓ‰ÂÈÎÙÈÎ‹ ÙÔ˘ ÔÏÏ·Ï·ÛÈ·ÛÌÔ‡ ÙÔ˘˜.

¶Ú¿ÁÌ·ÙÈ, ÙÔ Ô˘ÚÈÎfi ÔÍ‡ ÌÔÚÂ› Ó· ÚÔÎ·Ï¤-

ÛÂÈ ÔÏÏ·Ï·ÛÈ·ÛÌfi ·ÁÁÂÈ·ÎÒÓ ÏÂ›ˆÓ Ì˘˚ÎÒÓ Î˘Ù-

Ù¿ÚˆÓ ÙÔ˘Ï¿¯ÈÛÙÔÓ in vitro (∂ÈÎ. 2)36,37,51. ΔÔ Ô˘ÚÈ-

Îfi ÔÍ‡ ÚÔÛÏ·Ì‚¿ÓÂÙ·È ÌÂ ÂÈ‰ÈÎÔ‡˜ ˘Ô‰Ô¯Â›˜52

ÛÙ· ÏÂ›· Ì˘˚Î¿ Î‡ÙÙ·Ú·, fiÔ˘ ÂÓÂÚÁÔÔÈÂ› Û˘ÁÎÂ-

ÎÚÈÌ¤ÓÂ˜ ÚˆÙÂ˚ÓÈÎ¤˜ ÎÈÓ¿ÛÂ˜ (Erk1/2) Ô˘ Â¿-

ÁÔ˘Ó ÙËÓ ·Ú·ÁˆÁ‹ Î˘ÎÏÔ-ÔÍ˘ÁÂÓ¿ÛË˜-2 (COX-2)

Î·È Â˘ÓÔÔ‡Ó ÙÔÓ ÙÔÈÎfi Û¯ËÌ·ÙÈÛÌfi ıÚÔÌ‚ÔÍ¿ÓË˜,

Î·ıÒ˜ Î·È ÙËÓ ·‡ÍËÛË ÙË˜ ¤ÎÊÚ·ÛË˜ ÙÔ˘ mRNA,

ÙÔ˘ ·ÈÌÔÂÙ·ÏÈ·ÎÔ‡ ·˘ÍËÙÈÎÔ‡ ·Ú¿ÁÔÓÙ· (PDGF

∞) Î·È ÙÔ˘ ˘Ô‰Ô¯¤· ÙÔ˘51. ŒÙÛÈ Ô‰ËÁÂ› ÛÙÔÓ ÔÏ-

Ï·Ï·ÛÈ·ÛÌfi ÏÂ›ˆÓ Ì˘˚ÎÒÓ Î˘ÙÙ¿ÚˆÓ. ∏ ¯ÔÚ‹ÁË-

ÛË ·Ó·ÛÙÔÏ¤ˆÓ ÙˆÓ ·Ú·¿Óˆ Ô˘ÛÈÒÓ (ÚˆÙÂ˚ÓÈ-

Î¤˜ ÎÈÓ¿ÛÂ˜, COX-2, PDGF) ·Ó·ÛÙ¤ÏÏÔ˘Ó ÙËÓ in

vitro ·‡ÍËÛË ÙÔ˘ ÔÏÏ·Ï·ÛÈ·ÛÌÔ‡ ÙˆÓ ÏÂ›ˆÓ Ì˘˚-

ÎÒÓ Î˘ÙÙ¿ÚˆÓ. ª¿ÏÈÛÙ·, ÛÙÔ˘˜ ˘ÂÚÔ˘ÚÈ¯·ÈÌÈ-

ÎÔ‡˜ Â›Ì˘Â˜ ‰È·ÈÛÙÒıËÎÂ ·‡ÍËÛË ÙË˜ ¤ÎÊÚ·ÛË˜

ıÚÔÌ‚ÔÍ¿ÓË˜ Î·È COX-2. ∏ ¯ÔÚ‹ÁËÛË ÏÔÛ·ÚÙ¿-

AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË,  14,  2-3 113

YΠEPOYPIΧAIMIA

Eνεργοποίηση RAAS
Πολλαπλασιασμός ΛMK

(πρωτεϊνικές κινάσες, PDGF, COX-2)

Προσπειραματική αγγειακή βλάβη

XPONIΩΣ
(αλατοεξαρτώμενη)

OΞEΩΣ
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EÈÎ. 2. ¶Èı·ÓÔ› ÌË¯·ÓÈÛÌÔ› ÚfiÎÏËÛË˜ ·ÚÙËÚÈ·Î‹˜
˘¤ÚÙ·ÛË˜ ·fi ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·.



ÓË˜ ‹ ÈÚÌÂÛ·ÚÙ¿ÓË˜ ·Ó·ÛÙ¤ÏÏÂÈ Â›ÛË˜ ÙÔÓ ÔÏ-

Ï·Ï·ÛÈ·ÛÌfi ÙˆÓ ÏÂ›ˆÓ Ì˘˚ÎÒÓ Î˘ÙÙ¿ÚˆÓ. ¶Èı·-

ÓÒ˜, Ë Â·ÁˆÁ‹ ÙË˜ ‰Ú¿ÛË˜ ÙˆÓ ·Ú·¿Óˆ Ô˘ÛÈÒÓ

Ó· ÔÊÂ›ÏÂÙ·È ÛÙË ‰È¤ÁÂÚÛË ÙÔ˘ ¿ÍÔÓ· ÚÂÓ›ÓË˜-·Á-

ÁÂÈÔÙÂÓÛ›ÓË˜ ·fi ÙËÓ ˘ÂÚÔ˘ÚÈ¯·ÈÌ›·.

∂ÈÏ¤ÔÓ, ÙÔ Ô˘ÚÈÎfi ÔÍ‡ ¤¯ÂÈ ·Ô‰Â‰ÂÈÁÌ¤ÓÂ˜

ÚÔÊÏÂÁÌÔÓÒ‰ÂÈ˜ È‰ÈfiÙËÙÂ˜. ™Â ÏÂ›· Ì˘˚Î¿ Î‡ÙÙ·-

Ú· Â›Ì˘ˆÓ, ‰ÈÂÁÂ›ÚÂÈ ÙË Û‡ÓıÂÛË ÙÔ˘ ¯ËÌÂÈÔÙ·ÎÙÈ-

ÎÔ‡ ·Ú¿ÁÔÓÙ· ÙˆÓ ÌÔÓÔÎ˘ÙÙ¿ÚˆÓ (MCP-1), Ì¤Ûˆ

ÂÓÂÚÁÔÔ›ËÛË˜ ÙË˜ p38 Î·È ERK p42/44 ª∞ƒ ÎÈ-

Ó¿ÛË˜ Î·È ÙˆÓ ˘ÚËÓÈÎÒÓ ·Ú·ÁfiÓÙˆÓ ÌÂÙ·ÁÚ·-

Ê‹˜ NF-Î‚ Î·È AP-1. ∞Ó·ÛÙÔÏ‹ ·˘ÙÒÓ ÙˆÓ Ô˘ÛÈÒÓ

·ÔÙÚ¤ÂÈ ÙËÓ ·‡ÍËÛË ÙÔ˘ MCP-1 in vitro53. O

MCP-1 Â›Ó·È ÌÈ· ¯ËÌÂÈÔÎ›ÓË Ô˘ ÂÓ¤¯ÂÙ·È ÛÙËÓ

ÚfiÎÏËÛË ·ÁÁÂÈ·Î‹˜ ÓfiÛÔ˘ Î·È ·ıËÚÔÛÎÏ‹Ú˘Ó-

ÛË˜. ΔÔ Ô˘ÚÈÎfi ÔÍ‡ Â›ÛË˜ ‰ÈÂÁÂ›ÚÂÈ Ù· ·ÓıÚÒÈÓ·

ÌÔÓÔ‡ÚËÓ· Î‡ÙÙ·Ú· ÁÈ· ÙËÓ ·Ú·ÁˆÁ‹ Î˘ÙÔÎÈÓÒÓ

(interleukin-1, interleukin-6 Î·È TNFa)54. ™˘ÓÂÒ˜,

ÌÂ ÙËÓ ÎÈÓËÙÔÔ›ËÛË ÔÈÎ›ÏˆÓ ·ÓÔÛÔÏÔÁÈÎÒÓ ÌË¯·-

ÓÈÛÌÒÓ ÙÔ Ô˘ÚÈÎfi ÔÍ‡ Ê·›ÓÂÙ·È ÈÎ·Ófi Ó· ÌÔÚÂ› Ó·

ÚÔÎ·Ï¤ÛÂÈ ÊÏÂÁÌÔÓÒ‰ÂÈ˜ ‚Ï¿‚Â˜ ÛÙ· ·ÁÁÂ›· ÌÂ

ÙÂÏÈÎfi ·ÔÙ¤ÏÂÛÌ· ÙËÓ ˘ÂÚÙÚÔÊ›· ÙÔ˘˜. 

∂ÈÚfiÛıÂÙ·, ÙÔ Ô˘ÚÈÎfi ÔÍ‡ ¤¯ÂÈ ÂÓÔ¯ÔÔÈË-

ıÂ› ÁÈ· ÚfiÎÏËÛË ÂÓ‰ÔıËÏÈ·Î‹˜ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜.

™ÙÔ˘˜ ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÔ‡˜ Â›Ì˘Â˜, fiˆ˜ ·Ó·Ê¤Ú-

ıËÎÂ, ·Ú·ÙËÚÂ›Ù·È ÌÂ›ˆÛË ÙË˜ Û˘Óı¿ÛË˜ ÙÔ˘ ÌÔ-

ÓÔÍÂÈ‰›Ô˘ ÙÔ˘ ·˙ÒÙÔ˘ ÛÙËÓ ˘ÎÓ‹ ÎËÏ›‰·. ¶Èı·ÓÒ˜

Ù· ÌÂÈˆÌ¤Ó· Â›Â‰· ÙÔ˘ ¡O Ó· Û˘ÌÌÂÙ¤¯Ô˘Ó ÛÙÔÓ

·ıÔÏÔÁÈÎfi ÙfiÓÔ ÙˆÓ ÚÔÛ·ÁˆÁÒÓ ·ÚÙËÚÈ‰›ˆÓ Î·È

ÛÙËÓ ·ıÔÁ¤ÓÂÈ· ÙË˜ ÚÔÛÂÈÚ·Ì·ÙÈÎ‹˜ ‚Ï¿‚Ë˜

Î·È ÙË˜ ÂÓ‰ÔÛÂÈÚ·Ì·ÙÈÎ‹˜ ˘¤ÚÙ·ÛË˜. ŒÁ¯˘ÛË

‰È·Ï‡Ì·ÙÔ˜ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÂ ˘ÁÈÂ›˜ ·ÓıÚÒÔ˘˜

Ô‰ËÁÂ› ÛÂ ·ıÔÏÔÁÈÎ‹ ·ÁÁÂÈÔ‰È·ÛÙÔÏ‹ ÙË˜ ‚Ú·¯Èfi-

ÓÈ·˜ ·ÚÙËÚ›·˜ ˆ˜ ·¿ÓÙËÛË ÛÙËÓ ¤Á¯˘ÛË ·ÎÂÙ˘ÏÔ-

¯ÔÏ›ÓË˜, ·Ô‰ÂÈÎÓ‡ÔÓÙ·˜ fiÙÈ ˘¿Ú¯ÂÈ ·ıÔÏÔÁÈÎ‹

·ÂÏÂ˘ı¤ÚˆÛË ¡O ·fi ÙÔ ÂÓ‰Ôı‹ÏÈÔ55. ∂›ÛË˜, Ù·

Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ Î·È ÙÔ˘ ¡O ÛÙÔ ·›Ì· ·Ó-

ıÚÒˆÓ Ê·›ÓÂÙ·È Ó· ¤¯Ô˘Ó ÌÈ· ·ÓÙ›ÛÙÚÔÊË Ó˘¯ıË-

Ì¤ÚÈ· ‰È·Î‡Ì·ÓÛË, ÂÓ‰ÂÈÎÙÈÎ‹ Èı·Ó‹˜ Ê˘ÛÈÔÏÔÁÈ-

Î‹˜ Ú‡ıÌÈÛË˜ ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘ ¡O ·fi ÙÔ Ô˘ÚÈÎfi

ÔÍ‡56. ¶Èı·ÓÒ˜, ‰È·Ù·Ú·¯¤˜ ÙË˜ ÂÓ‰ÔıËÏÈ·Î‹˜ ÏÂÈ-

ÙÔ˘ÚÁ›·˜ ÙÔ˘ ÚÔÛ·ÁˆÁÔ‡ ·ÚÙËÚÈ‰›Ô˘ Ì¤Ûˆ ÙË˜

˘ÂÚÔ˘ÚÈ¯·ÈÌ›·˜ Ó· Û˘ÌÌÂÙ¤¯Ô˘Ó ÛÙËÓ ·ıÔÁ¤ÓÂÈ·

ÙË˜ ÚÔÎ·ÏÔ‡ÌÂÓË˜ ˘¤ÚÙ·ÛË˜.

OÀƒπ∫√ √•À ∫∞π £∂øƒπ∞ Δ∏™ ∂•∂§π-
•∏™ Δø¡ ∂π¢ø¡

Ÿˆ˜ ·Ó·Ê¤ÚıËÎÂ, ÙÔ Ô˘ÚÈÎfi ÔÍ‡ Â›Ó·È ÙÔ ÙÂ-

ÏÈÎfi ÚÔ˚fiÓ ÙÔ˘ ÌÂÙ·‚ÔÏÈÛÌÔ‡ ÙˆÓ Ô˘ÚÈÓÒÓ ÛÙÔÓ

¿ÓıÚˆÔ. ™Ù· ÂÚÈÛÛfiÙÂÚ· ıËÏ·ÛÙÈÎ¿ ÌÂÙ·‚ÔÏ›-

˙ÂÙ·È ÂÚ·ÈÙ¤Úˆ ÛÂ ·ÏÏ·ÓÙÔ˚ÓË ·fi ÙÔ Ë·ÙÈÎfi ¤Ó-

˙˘ÌÔ Ô˘ÚÈÎ¿ÛË, ÌÂ Û˘Ó¤ÂÈ· Ù· Â›Â‰· ÙÔ˘ Ô˘ÚÈ-

ÎÔ‡ ÔÍ¤Ô˜ Ó· Î˘Ì·›ÓÔÓÙ·È ÛÂ 0,5 ¤ˆ˜ 1,5 mg/dL.

∞ÓÙ›ıÂÙ·, Ù· Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ Â›Ó·È ˘„ËÏfi-

ÙÂÚ· ÛÙ· ·ÓıÚˆÔÂÈ‰‹ (›ıËÎÔÈ Î·È ¿ÓıÚˆÔÈ).

∞˘Ùfi ÔÊÂ›ÏÂÙ·È ÛÂ ÌÂÙ·ÏÏ¿ÍÂÈ˜ ÙÔ˘ ÁÔÓÈ‰›Ô˘ ÙË˜

Ô˘ÚÈÎ¿ÛË˜ Ô˘ Èı·ÓÒ˜ ¤ÁÈÓ·Ó 24 ¤ˆ˜ 8 ÂÎ·ÙÔÌ-

Ì‡ÚÈ· ¤ÙË ÚÈÓ. ™ÙÔ˘˜ ·ÓıÚÒÔ˘˜, 3 ÌÂÙ·ÏÏ¿ÍÂÈ˜

¤¯Ô˘Ó ÚÔÛ‰ÈÔÚÈÛÙÂ› (Îˆ‰ÈÎfiÓÈ· 33 Î·È 187 Î·È

ÂÍfiÓÈÔ 3) Î·È ıÂˆÚÔ‡ÓÙ·È ˘Â‡ı˘ÓÂ˜ ÁÈ· Ù· ˘„Ë-

ÏfiÙÂÚ· Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· (∂ÈÎ. 3).

™‡ÌÊˆÓ· ÌÂ ÙË ıÂˆÚ›· ÂÍ¤ÏÈÍË˜ ÙˆÓ ÂÈ‰ÒÓ,

ÂÊ’fiÛÔÓ ÔÈ ÌÂÙ·ÏÏ¿ÍÂÈ˜ ·˘Ù¤˜ ÂÈÎÚ¿ÙËÛ·Ó, Â›Ó·È

Èı·Ófi Ó· ÚfiÛÊÂÚ·Ó ¤Ó· Û˘ÁÎÚÈÙÈÎfi ÏÂÔÓ¤ÎÙË-

Ì· Î·Ù¿ ÙËÓ ÔÚÂ›· ÙË˜ Ê˘ÛÈÎ‹˜ ÂÍ¤ÏÈÍË˜51. ∏ ‰È-

·ÈÙËÙÈÎ‹ ÚfiÛÏË„Ë Ó·ÙÚ›Ô˘ ÙˆÓ ·ÓıÚˆÔÂÈ‰ÒÓ

Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ÚÔ˚ÛÙÔÚÈÎ‹˜ ÂÚÈfi‰Ô˘ ‹Ù·Ó

¯·ÌËÏ‹, ÂÂÈ‰‹ Ë ‰È·ÙÚÔÊ‹ ·ÔÙÂÏÔ‡ÓÙ·Ó ÚÒÙÈ-

ÛÙ· ·fi Ù· ÊÚÔ‡Ù· ‹ Ê‡ÏÏ·. ∫·Ù¿ Û˘Ó¤ÂÈ·, ÌÂ-

Ù·ÏÏ¿ÍÂÈ˜ Ô˘ ı· Ô‰ËÁÔ‡Û·Ó ÛÂ ¤Ó· Ê·ÈÓfiÙ˘Ô

Ô˘ Ó· ¤¯ÂÈ ÙËÓ È‰ÈfiÙËÙ· Ó· ·Ô‚¿ÏÏÂÈ fiÛÔ ÙÔ ‰˘-

Ó·ÙfiÓ ÏÈÁfiÙÂÚÔ Ó¿ÙÚÈÔ ‰È·ÙËÚÒÓÙ·˜ ¤ÙÛÈ ÈÎ·ÓÔÔÈ-

ËÙÈÎ‹ ·ÚÙËÚÈ·Î‹ ›ÂÛË, ·Ú¿ ÙÔÓ ÂÚÈÔÚÈÛÌfi ‰È·È-

ÙËÙÈÎÔ‡ Ó·ÙÚ›Ô˘, Â›Ó·È ÚÔÊ·Ó¤˜ fiÙÈ ı· ÂÈÎÚ·-

ÙÔ‡Û·Ó ·fi Ê˘ÛÈÎ‹ ÂÈÏÔÁ‹. ¢Â‰ÔÌ¤ÓÔ˘ fiÙÈ, Û‡Ì-

ÊˆÓ· ÌÂ Ù· ÙÂÏÂ˘Ù·›· ÂÈÚ·Ì·ÙÈÎ¿ ‰Â‰ÔÌ¤Ó·, ÙÔ

·˘ÍËÌ¤ÓÔ Ô˘ÚÈÎfi ÔÍ‡ Ê·›ÓÂÙ·È Ó· Ô‰ËÁÂ› ÛÂ ·Ï·-

ÙÔÂ˘·ÈÛıËÛ›· Ì¤Ûˆ ÚÔÛÂÈÚ·Ì·ÙÈÎ‹˜ ·ÁÁÂÈ·Î‹˜

‚Ï¿‚Ë˜, ÔÈ ÌÂÙ·ÏÏ¿ÍÂÈ˜ ÛÙÔ ÁÔÓ›‰ÈÔ ÙË˜ Ô˘ÚÈÎ¿ÛË˜

ÌÔÚÔ‡Ó Ó· ÂÚÌËÓÂ˘ıÔ‡Ó ˆ˜ Èı·Ófi ÂÍÂÏÈÎÙÈÎfi

ÏÂÔÓ¤ÎÙËÌ· ÁÈ· ÙÔ˘˜ ÚfiÁÔÓÔ‡˜ Ì·˜37.

∂ÈÏ¤ÔÓ, ¤Ó· ÚfiÛıÂÙÔ ÂÍÂÏÈÎÙÈÎfi ÏÂÔÓ¤-

ÎÙËÌ· ÁÈ· Ù· ·ÓıÚˆÔÂÈ‰‹ ·fi Ù· ·˘ÍËÌ¤Ó· Â›-

Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ÌÔÚÂ› ÚÔ¤Ú¯ÂÙ·È

·fi ÙÈ˜ ·ÓÙÈÔÍÂÈ‰ˆÙÈÎ¤˜ ÙÔ˘ ‰Ú¿ÛÂÈ˜. ΔÔ Ô˘ÚÈÎfi

ÔÍ‡ ÛÂ ÌÂÏ¤ÙÂ˜ in vitro ¤¯ÂÈ ·Ô‰ÂÈ¯ÙÂ› fiÙÈ ·ÔÎ·-

ı·›ÚÂÈ (scanveger) ÙÔ ·›Ì· ·fi ÂÏÂ‡ıÂÚÂ˜ Ú›˙Â˜

ÔÍ˘ÁfiÓÔ˘57 Î·È Â›ÛË˜ ÌÔÚÂ› Ó· ·Ó·ÛÙÂ›ÏÂÈ ÙËÓ
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∂ÈÎ. 3. ÃÚÔÓÔ‰È¿ÁÚ·ÌÌ· ÌÂÙ·ÏÏ¿ÍÂˆÓ ÙÔ˘ ÁÔÓÈ‰›Ô˘ ÙË˜
Ô˘ÚÈÎ¿ÛË˜ Î·Ù¿ ÙËÓ ÂÍ¤ÏÈÍË ÙˆÓ ·ÓıÚˆÔÂÈ‰ÒÓ.



ÓÈÙÚÔ˙˘Ï›ˆÛË ˘ÔÏÏÂÈÌÌ¿ÙˆÓ Ù˘ÚÔÛ›ÓË˜ ÙˆÓ Úˆ-

ÙÂ˚ÓÒÓ (nitro-tyrosine formation)58. ∂›ÛË˜, ÚÔ-

Ï·Ì‚¿ÓÂÈ ÙËÓ ·Ô‰fiÌËÛË ÙË˜ ˘ÂÚÔÍÂÈ‰ÈÎ‹˜ ‰È-

ÛÌÔ˘Ù¿ÛË˜ (SOD3) ·fi ÙÔ H2O2
59, ·˘Í¿ÓÔÓÙ·˜ ÙË

‰˘Ó·ÙfiÙËÙ¿ ÙË˜ Ó· ·ÔÌ·ÎÚ‡ÓÂÈ Ù· ˘ÂÚÔÍÂÈ‰ÈÎ¿

·ÓÈfiÓÙ· (O2–). ∂ÂÈ‰‹ ÙÔ O2– ·‰Ú·ÓÔÔÈÂ› ÙÔ ÌÔ-

ÓÔÍÂ›‰ÈÔ ÙÔ˘ ·˙ÒÙÔ˘, ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÈ· ¤ÌÌÂÛË

·‡ÍËÛË ÙÔ˘ ¡O Ô˘ Â›Ó·È ÛËÌ·ÓÙÈÎ‹ ÁÈ· ÙË Ê˘ÛÈÔ-

ÏÔÁÈÎ‹ ÂÓ‰ÔıËÏÈ·Î‹ ÏÂÈÙÔ˘ÚÁ›·. ª¿ÏÈÛÙ·, ÏfiÁˆ

·˘ÙÒÓ ÙˆÓ ·ÓÙÈÔÍÂÈ‰ˆÙÈÎÒÓ ‰Ú¿ÛÂˆÓ ÙÔ˘ Ô˘ÚÈÎÔ‡

ÔÍ¤Ô˜, ÚfiÛÊ·ÙÂ˜ ÌÂÏ¤ÙÂ˜ ÚÔÛ·ıÔ‡Ó Ó· ·Ô‰Â›-

ÍÔ˘Ó ¤Ó· ÚÔÛÙ·ÙÂ˘ÙÈÎfi ÚfiÏÔ ÙÔ˘ ·˘ÍËÌ¤ÓÔ˘ Ô˘-

ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÂ ÓfiÛÔ˘˜ fiˆ˜ ÛÙË ÛÎÏ‹Ú˘ÓÛË Î·Ù¿

Ï¿Î·˜, ÙË ÓfiÛÔ ÙÔ˘ Parkinson Î·È ÙË ÓfiÛÔ ÙÔ˘

Alzheimer60. ∂›ÛË˜, fiÏÂ˜ ÔÈ ÌÂÁ¿ÏÂ˜ ÂÈ‰ËÌÈÔÏÔ-

ÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ Û˘Û¯¤ÙÈÛË˜ ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÌÂ ÙÔÓ

Î·Ú‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ ¤‰ÂÈÍ·Ó fiÙÈ ¿ÙÔÌ· ÌÂ ÔÏ‡

¯·ÌËÏ¤˜ ÙÈÌ¤˜ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ ÛÙÔ ·›Ì· ‚Ú›ÛÎÔÓÙ·Ó

·Ú·‰fiÍˆ˜ ÛÂ ·˘ÍËÌ¤ÓÔ Î·Ú‰È·ÁÁÂÈ·Îfi Î›Ó‰˘ÓÔ

ÛÂ Û¯¤ÛË ÌÂ ¿ÙÔÌ· ÌÂ Ê˘ÛÈÔÏÔÁÈÎfi Ô˘ÚÈÎfi ÔÍ‡ ÛÙÔ

·›Ì· (J-shaped Î·Ì‡ÏË Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡-

ÓÔ˘). ™˘ÓÂÒ˜, Ù· ·˘ÍËÌ¤Ó· Â›Â‰· Ô˘ÚÈÎÔ‡ ÔÍ¤-

Ô˜ ÌÔÚÂ› ˆ˜ ¤Ó· ‚·ıÌfi Ó· ‰Ú¿ÛÔ˘Ó ÚÔÛÙ·ÙÂ˘ÙÈ-

Î¿ ÛÂ Û˘Óı‹ÎÂ˜ ÔÍÂÈ‰ˆÙÈÎÔ‡ stress Î·È Èı·ÓÒ˜

·˘Ùfi Ó· ·ÔÙ¤ÏÂÛÂ ¤Ó· ÛËÌ·ÓÙÈÎfi ÏÂÔÓ¤ÎÙËÌ·

ÁÈ· ÙÔ˘˜ ÚÔÁfiÓÔ˘˜ Ì·˜.

∏ ·˘ÍËÌ¤ÓË Â›ÙˆÛË ˘¤ÚÙ·ÛË˜ ÛÙÔ ÁÂÓÈÎfi

ÏËı˘ÛÌfi Ê·›ÓÂÙ·È ˆ˜ Â›Ó·È ÚfiÛÊ·ÙÔ ÁÂÁÔÓfi˜

ÛÙËÓ ÂÍ¤ÏÈÍË ÙÔ˘ ·ÓıÚÒÈÓÔ˘ Â›‰Ô˘˜. ∏ ˘„ËÏ‹ ‰È-

·ÈÙËÙÈÎ‹ ÚfiÛÏË„Ë Ó·ÙÚ›Ô˘, È‰›ˆ˜ ÛÙÈ˜ ‚ÈÔÌË¯·ÓÔ-

ÔÈËÌ¤ÓÂ˜ ¯ÒÚÂ˜ ÙÔ˘ ¢˘ÙÈÎÔ‡ ÎfiÛÌÔ˘, ¤¯ÂÈ ÂÓÔ¯Ô-

ÔÈËıÂ› ÁÈ’ ·˘Ùfi. Δ· ¿ÙÔÌ· Ô˘ ·Ó·Ù‡ÛÛÔ˘Ó ˘-

¤ÚÙ·ÛË ÌÂÈÔÓÂÎÙÔ‡Ó ÛÙË ‰˘Ó·ÙfiÙËÙ¿ ÙÔ˘˜ Ó· ·-

ÂÎÎÚ›ÓÔ˘Ó ÙÔ Ó¿ÙÚÈÔ. OÈ ·Ó·ÊÂÚfiÌÂÓÂ˜ ÌÂÏ¤ÙÂ˜

ÛÂ ˘ÂÚÔ˘ÚÈ¯·ÈÌÈÎÔ‡˜ Â›Ì˘Â˜ ·¤‰ÂÈÍ·Ó fiÙÈ ·˘-

ÍËÌ¤ÓÔ Ô˘ÚÈÎfi ÔÍ‡ ÚÔÎ·ÏÂ› ·ÚÙËÚÈ‰ÈÔ¿ıÂÈ· ÙÔ˘

ÚÔÛ·ÁˆÁÔ‡ ·ÚÙËÚÈ‰›Ô˘ ÙÔ˘ ÓÂÊÚÔ‡ Ô˘ ÌÔÚÂ›

Ó· Ô‰ËÁ‹ÛÂÈ ÛÙËÓ ·Ó¿Ù˘ÍË ÙË˜ ·Ï·ÙÔÂÍ·ÚÙÒÌÂ-

ÓË˜ ˘¤ÚÙ·ÛË˜. ŒÙÛÈ, ÂÓÒ Ù· ·˘ÍËÌ¤Ó· Â›Â‰·

ÙÔ˘ Ô˘ÚÈÎÔ‡ ÔÍ¤Ô˜ Î·Ù¿ ÙËÓ ¯·ÌËÏ‹˜ ÚfiÛÏË„Ë˜

Ó·ÙÚ›Ô˘ ÚÔ˚ÛÙÔÚÈÎ‹ ÂÚ›Ô‰Ô Ê·›ÓÂÙ·È fiÙÈ ·ÔÙ¤-

ÏÂÛ·Ó ÛËÌ·ÓÙÈÎfi ÏÂÔÓ¤ÎÙËÌ· ÁÈ· ÙËÓ ÂÍ¤ÏÈÍË ÙÔ˘

·ÓıÚÒÈÓÔ˘ Â›‰Ô˘˜, ÛÙË Û‡Á¯ÚÔÓË ÂÔ¯‹ ˘ÂÚÎ·-

Ù·Ó¿ÏˆÛË˜ Ó·ÙÚ›Ô˘ Ê·›ÓÂÙ·È fiÙÈ ÌÔÚÂ› Ó· Ô‰ËÁ‹-

ÛÔ˘Ó ÛÙËÓ ÂÌÊ¿ÓÈÛË ˘¤ÚÙ·ÛË˜. 

™Àª¶Eƒ∞™ª∞

∏ ÂÈ‰ËÌÈÔÏÔÁÈÎ‹ Û˘Û¯¤ÙÈÛË ÙË˜ ˘ÂÚÔ˘ÚÈ-

¯·ÈÌ›·˜ ÌÂ ÙËÓ ˘¤ÚÙ·ÛË Î·È ÙÔÓ Î·Ú‰È·ÁÁÂÈ·Îfi

Î›Ó‰˘ÓÔ ‰ÂÓ ¤¯ÂÈ ·ÎfiÌ· Ï‹Úˆ˜ ·ÔÛ·ÊËÓÈÛÙÂ›.

¶ÚfiÛÊ·Ù· ÂÈÚ·Ì·ÙÈÎ¿ ‰Â‰ÔÌ¤Ó· ·Ú¤¯Ô˘Ó ¤Ó·Ó

Èı·Ófi ÌË¯·ÓÈÛÌfi ÚfiÎÏËÛË˜ ·Ï·ÙÔÂÍ·ÚÙÒÌÂÓË˜

·ÚÙËÚÈ·Î‹˜ ˘¤ÚÙ·ÛË˜ ·fi ˘ÂÚÔ˘ÚÈ¯·ÈÌ›· Ì¤Ûˆ

·ÚÙËÚÈ‰ÈÔ¿ıÂÈ·˜ ÙÔ˘ ÚÔÛ·ÁˆÁÔ‡ ·ÚÙËÚÈ‰›Ô˘,

Ô˘ Ì¤ÓÂÈ Ó· ·Ô‰ÂÈ¯ÙÂ› ÛÂ ÎÏÈÓÈÎfi Â›Â‰Ô. 

SUMMARY

Antonakoudis GH, Vyssoulis GP. ∏yperuricemia,
hypertension and cardiovascular risk. Arterial
Hypertension 2005; 14: 105-117.

Although hyperuricemia has been associated in

various epidemiologic studies with cardiovascular

morbidity and mortality there is no general agreement

about the statistical significance of their interrelation-

ship. The relationship between hyperuricemia and hy-

pertension is more powerful. High uric acid levels in

hypertensives are probably secondary to the hy-

pertensive state or other confounding factors, like the

use of diuretics, alcohol consumption, obesity, renal

failure, etc. Recent studies in a new experimental mo-

del (Sprague - Dawley rats) indicate that the increase

of uric acid levels in the blood of rats can cause salt-

dependent hypertension via preglomerular vascular da-

mage which is related to the activation of renin-an-

giotensin axis and to decreased production of nitric o-

xide (NOS 1) in the juxtaglomerular apparatus. High

uric acid levels cause in vitro proliferation of vascular

smooth muscle cells, endothelial dysfunction and exert

proinfammatory properties that could damage afferent

arterioles and lead to the development of hypertension.

Increased levels of uric acid in anthropoids are due to

mutations of uricase gene. These mutations possibly

offered a comparative advantage during the develop-

ment of species, since increased levels of uric acid pra-

ctise antioxidant properties and cause salt-dependancy

via pre-glomerular vascular damage, which was im-

portant in the conditions of low sodium uptake during

the prehistoric period. In recent world on the contrary

there is overconsumption of sodium and salt-depen-

dancy leads to the development of hypertension.

μπμ§πO°ƒ∞ºπ∞

1. Gertler MM, Garn SM, Levine SA. Serum uric acid in

relation to age and physique in health and in coronary

heart disease. Ann Intern Med 1951; 34: 1421-31.

2. Brand FN, McGee DL, Kannel WB, Stokes J 3rd, Castelli
WP. Hyperuricemia as a risk factor of coronary heart

disease: the Framingham study. Am J Epidemiol 1985;

121: 11-18.

3. Culleton BF, Larson MG, Kannel WB, Levy D. Serum uric

acid and risk of cardiovascular disease and mortality:

the Framingham Heart Study Ann Intern Med 1999;

AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË,  14,  2-3 115



31: 7-13.

4. Goldberg RJ, Burchfiel CM, Benfante R, Chiu D, Reed DM,
Yano K. Lifestyle and biologic factors associated with

atherosclerotic disease in middle-aged men. 20-year

findings from the Honolulu Heart Program.

Arch Intern Med 1995 Apr 10; 155(7): 686-94.

5. Levine W, Dyer AR, Shekelle R. Serum uric acid and 11.5-

year mortality of middle-aged women: the Chicago

Heart Association Detection Project in Industry. J

Clin Epidemiol 1989; 42: 257-267.

6. Fang J, Alderman MH. Serum uric acid and cardiovascular

mortality: the NHANES I epidemiologic follow-up

study, 1971–1992. JAMA 2000; 283: 2404-2410.

7. Moriarity JT, Folsom AR, Iribarren C, Nieto FJ, Rosamond
WD. Serum uric acid and risk of coronary heart di-

sease: atherosclerosis risk in communities ARIC. Stu-

dy Ann Epidemiol 2000; 10: 136-143.

8. Liese AD, Hense HW, Lowel H, Doring A, Tietze M, Keil U.
Association of serum uric acid with all-cause and

cardiovascular mortality and incident myocardial in-

farction in the MONICA Augsburg Cohort Epidemi-

ology 1999; 10: 391-397.

9. Selby JV, Friedman GD, Quesenberry CP Jr. Precursors of

essential hypertension: pulmonary function, heart ra-

te, uric acid, serum cholesterol, and other serum che-

mistries Am J Epidemiol 1990; 131: 1017-1027.

10. Jossa F, Farinaro E, et al. Serum uric acid and hyperten-

sion: the Olivetti heart study J Hum Hypertens 1994;

8: 677-681.

11. Alderman MH, Cohen H, Madhavean S, Kivlighn S. Se-

rum uric acid and cardiovascular events in successfully

treated hypertensive patients Hypertension 1999; 34:

144-150.

12. Verdecchia P, Schillaci G, Reboldi G, Santeusanio F,
Porcellati C, Brunetti P. Relation between serum uric

acid and risk of cardiovascular disease in essential hy-

pertension. The PIUMA study Hypertension 2000; 36:

1072-1078.

13. Hypertension Detection, and Follow-up Program Coope-
rative Research Group. Mortality findings for stepped-

care and referred-care participants Prev Med 1985; 14:

312-335.

14. Staessen J. The determinants and prognostic significance

of serum uric acid in elderly patients of the European

Working Party on High Blood Pressure in the Elderly

trial Am J Med 1991; 90: 50S-53S.

15. Franse LV, Pahor M, Di Bari M, et al. Serum uric acid,

diuretic treatment and risk of cardiovascular events in

the Systolic Hypertension in the Elderly Program J

Hypertens 2000; 18: 1149-1154.

16. Wang JG, Staessen JA, Fagard RH, Birkenhager WH,
Gong L, Liu L. Prognostic significance of serum cre-

atinine and uric acid in older Chinese patients with i-

solated systolic hypertension Hypertension 2001; 37:

1069-1074.

17. De Leeuw PW, Thijs L, Brinkenharger WE, et al. Progno-

stic significance of renal function in elderly patients

with isolated systolic hypertension: results from the

Syst-Eur Trial J Am Soc Nephrol 2002; 13: 2213-2222.

18. Coronary Drug Project Research Group. Serum uric acid:

its association with other risk factors and with mor-

tality in coronary heart disease J Chron Dis 1976; 29:

557-569.

19. Bickel C, Rupprecht HJ, Blankenberg S, et al. Serum uric

acid as an independent predictor of mortality in pati-

ents with angiographically proven coronary artery

disease Am J Cardiol 2002; 89: 12-17.

20. Kawamoto R, Tomita H, Oka Y, et al. Association bet-

ween uric acid and carotid atherosclerosis in elderly

persons. Intern Med 2005; 44(8): 787-93.

21. Longo-Mbenza B, Luila EL, et al. Is hyperuricemia a risk

factor of stroke and coronary heart disease among A-

fricans? Int J Cardiol 1999; 71: 17-22.

22. Mazza A, Pessina AC, Pavei A, Scarpa R, Tikhonoff V,
Casiglia E. Predictors of stroke mortality in elderly pe-

ople from the general population. The Cardiovascular

Study in the Elderly Eur J Epidemiol 2001; 17: 1097-

1104.

23. Anker SD, Doehner W, Rauchhaus M, et al. Uric acid and

survival in chronic heart failure; validation and ap-

plication in metabolic, functional and hemodynamic

staging. Circulation 2003; 107: 1991-7.

24. Hoieggen A, Alderman MH, Kjeldsen SE, et al. The im-

pact of serum uric acid on cardiovascular outcomes in

the LIFE study. Kidney Int 2004; 65: 1041-1049.

25. Dahlof B, Devereux RB, Kjeldsen SE, et al. Cardiova-

scular morbidity and mortality in the Losartan Inter-

vention For Endpoint reduction in hypertension study

(LIFE. Lancet 2002; 359: 955-1003.

26. Messerli FH, Frohlich ED, Dreslinski GR, Suarez DH,

Aristimuno GG. Serum uric acid in essential hyperten-

sion: an indicator of renal vascular involvement. Ann

Intern Med 1980; 93: 817-821.

27. Ferris TF, Gorden P. Effect of angiotensin and norepine-

phrine upon urate clearance in man Am J Med 1968;

44: 359-365.

28. Quinones Galvan A, Natali A, Baldi S, et al. Effect of

insulin on uric acid excretion in humans Am J Physiol

1995; 268: E1-E5.

29. Hochberg MC, Thomas J, Thomas DJ, Mead L, Levine
DM, Klag MJ. Racial differences in the incidence of

gout. Arthr Rheum 1995; 38: 628.

30. Ramsay LE. Hyperuricemia in hypertension: role of

alcohol BMJ 1979; 1: 653-654.

31. Lee J, Sparrow D, Vokonas PS, Landsberg L, Weiss ST.
Uric acid and coronary heart disease risk: The Norma-

tive Aging Study Am J Epidemiol 1995; 142: 288-294.

32. Carnethon MR, Fortmann SP, Palaniappan L, Duncan
BB, Schmidt MI, Chambless LE. Risk Factors for Pro-

gression to Incident Hyperinsulinemia: The Athero-

sclerosis Risk in Communities Study, 1987–1998 Am J

Epidemiol 2003; 158: 1058-1067.

33. Stavric B, Johnson WJ, Grice HC. Uric acid nephropathy:

an experimental model Proc Soc Exp Biol Med 1969;

130: 512-516.

34. Bradley A, Caskey CT. Hyperuricemia and urate nephro-

pathy in urate oxidase deficient mice. Proc Natl Acad

Sci USA.1994; 91: 742-746.

116 AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË,  14,  2-3



35. Mazzali M, Hughes J, Kim YG, et al. Elevated uric acid

increases blood pressure in the rat by a novel crystal-

independent mechanism. Hypertension 2001; 38:

1101-1106

36. Mazzali M, Kanellis J, Han L, et al. Hyperuricemia in-

duces a primary arteriolopathy in rats by a blood pres-

sure-independent mechanism Am J Physiol Renal

Physiol 2002; 282: F991-F997.

37. Watanabe S, Kang, Feng L, et al. Uric acid, hominoid

evolution, and the pathogenesis salt-sensitivity Hyper-

tension 2002; 40: 355-360.

38. Sanchez-Lozada LG, Tapia E, et al. Mild hyperuricemia

induces vasoconstriction and maintains glomerular hy-

pertension in normal and remnant kidney rats. Kidney

Int 2005; 67(1.: 237-47.

39. Nakagawa T, Mazzali, Kang DH, et al. Hyperuricemia

Causes Glomerular Hypertrophy in the Rat Am J

Nephrol 2003; 23: 2-7.

40. Johnson RJ, Herrera-Acosta J, et al. Subtle acquired renal

injury as a mechanism of salt-sensitive hypertension.

NEJM 2002; 346: 913-923.

41. Fogo AB. Glomerular hypertension, abnormal glome-

rular growth and progression of renal diseases. Kidney

Int 2000; 57: S15.

42. Mattei P, Arzilli F, Giovanetti R, et al. Microalbuminuria

and renal hemodynamics in essential hypertension Eur

J Clin Invest 1997; 27: 755-760.

43. Sommers SM, Relman R, Smithwick RH. Histologic stu-

dies of kidney biopsy specimens from patients with

hypertension Am J Pathol 1958; 34: 685-715.

44. Sica and Schoolwerth. Uric acid and losartan Curr Opin

Nephrol Hypertens 2002; 11: 475-482.

45. Welch WJ, Wilcox CS, Thomson SC. Nitric oxide and

tubuloglomerular feedback Semin Nephrol 1999; 19:

251-262.

46. Saito I, Saruta T, Kono K, et al. Serum uric acid and the

renin-angiotensin system in hypertension. J Am

Geriatr Soc 1978; 6: 241-247.

47. Cappuccio F, Iacone R, Strazzullo P. Serum uric acid, and

proximal sodium excretion: an independent associa-

tion in man (the Olivetti study. J Hypertens 1991; 9:

S280-S281.

48. Doctor RB, Mandel LJ. Minimal role of xanthine oxidase

and oxygen radicals in rat renal tubular reoxygenation

injury. J Am Soc Nephrol 1991; 1: 959-969.

49. Heitzer T, Wenzel U, Hink U, et al. Increased NAD (P.H

oxidase-mediated superoxide production in renova-

scular hypertension: evidence for an involvement of

protein kinase C. Kidney Int 1999; 55: 252-260.

50. Feig DI, Johnson RJ. Hyperuricemia in childhood pri-

mary hypertension. Hypertension.

51. Rao GN, Corson MA, Berk BC. Uric acid stimulates

vascular smooth muscle cell proliferation by increasing

platelet derived growth factor A-chain expression J

Biol Chem 1991; 266: 8604-8608.

52. Kang DH, Han L, Ouyang X, et al. Uric acid causes

vascular smooth muscle cell proliferation by entering

cells via a functional urate transporter. Am J Nephrol

2005; 25(5): 425-33.

53. Kanellis J, Watanabe S, Li JW, et al. Uric acid stimulates

MCP-1 production in vascular smooth muscle cells via

MAPK and COX-2. Hypertension 2003; 41: 1287-

1293.

54. Kang DH, Seoh Y, Yoon K-I. A possible link between hy-

peruricemia and systemic inflammatory reaction as a

mechanism of endothelial dysfunction in chronic renal

failure. American Society of Nephrology 35th Annual

Meeting and Scientific Exposition. October 30-Novem-

ber 4, 2002; Philadelphia, Pa. In Abstracts; 13: 466A.

55. Waring WS, Webb DJ, Maxwell SRJ. Effect of local hy-

peruricemia on endothelial function in the human fo-

rearm vascular bed Br J Clin Pharmacol 2000; 49: 511.

56. Kanabrocki EL, Third JL, Ryan MD, et al. Circadian

relationship of serum uric acid and nitric oxide. JAMA

2000; 283: 2240-2241.

57. Simie MG, Jovanovic SV. Antioxidation mechanisms of

uric acid. J Am Chem Soc 1989; 111: 5778-5782.

58. Squadrito GL, Cueto R, Splenser AE, et al. Reaction of

uric acid with peroxynitrite and implications for the

mechanism of neuroprotection by uric acid. Arch Bio-

chem Biophys 2000; 376: 333–337.

59. Hink HU, Santanam N, Dikalow S, et al. Peroxidase

properties of extracellular superoxide dismutase: role

of uric acid in modulating in vivo activity Arterioscler

Thromb Vasc Biol 2002; 22: 1402-1408.

60. Hooper DC, Scott GS, Zborek T, et al. Uric acid, a pe-

roxynitrite scavenger, inhibits CNS inflammation,

blood-CNS barrier permeability changes and tissue

damage in a mouse model of multiple sclerosis. FA-

SEB J 2000; 14: 691-698.

AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË,  14,  2-3 117


