
ªÂÙ·‚ÔÏ¤˜ ÙˆÓ ÂÈ¤‰ˆÓ ÙˆÓ ÌÂÙ·ÏÏÔÚˆÙÂ˚Ó·ÛÒÓ
Ï¿ÛÌ·ÙÔ˜ Î·È ÙˆÓ ÈÛÙÈÎÒÓ ·Ó·ÛÙÔÏ¤ˆÓ ÙÔ˘˜
ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Û˘ÁÎ·Ï˘ÌÌ¤ÓË ˘¤ÚÙ·ÛË*

¶∂ƒπ§∏æ∏
™ÎÔfi˜ ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ ‹Ù·Ó Ó· ÂÍÂÙ¿ÛÔ˘ÌÂ ÙÈ˜ ÌÂÙ·‚ÔÏ¤˜ ÙË˜ ·Ô-
Û‡ÓıÂÛË˜ ÙÔ˘ ÎÔÏÏ·ÁfiÓÔ˘ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Û˘ÁÎ·Ï˘ÌÌ¤ÓË ˘¤ÚÙ·ÛË (™À), ÙË
Û˘Û¯¤ÙÈÛË ÙˆÓ ÌÂÙ·‚ÔÏÒÓ ·˘ÙÒÓ ÌÂ ‰È·Ù·Ú·¯¤˜ ÙË˜ Û˘ÁÎ¤ÓÙÚˆÛË˜ ÙˆÓ Î˘-
ÎÏÔÊÔÚÔ‡ÓÙˆÓ ÌÂÙ·ÏÏÔÚˆÙÂ˚Ó·ÛÒÓ ÙÔ˘ ÛÙÚÒÌ·ÙÔ˜ Î·È Ó· Û˘ÁÎÚ›ÓÔ˘ÌÂ Ù·
Â˘Ú‹Ì·Ù· ÌÂ ÂÎÂ›Ó· ·ÙfiÌˆÓ ÌÂ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜, ÌÂÙ¿
·fi ÚÔÛ·ÚÌÔÁ‹ ÁÈ· ËÏÈÎ›·, Ê‡ÏÔ Î·È ‰Â›ÎÙË Ì¿˙·˜ ÛÒÌ·ÙÔ˜ (BMI, body
mass index). ªÂÏÂÙ‹ıËÎ·Ó 24 ·ÛıÂÓÂ›˜ (11 ¿Ó‰ÚÂ˜, 13 Á˘Ó·›ÎÂ˜) ÌÂ ™À, Ì¤-
ÛË˜ ËÏÈÎ›·˜ 46±7 ¤ÙË Î·È μªπ 25.9±2.1 Kg/m2 (ÔÌ¿‰· ∞) Î·È 106 ˘ÁÈÂ›˜
ÓÔÚÌÔÙ·ÛÈÎÔ› (49 ¿Ó‰ÚÂ˜, 57 Á˘Ó·›ÎÂ˜) ÌÂ Ê˘ÛÈÔÏÔÁÈÎ‹ ·ÚÙËÚÈ·Î‹ ›ÂÛË Ì¤-
ÛË˜ ËÏÈÎ›·˜ 44±6 Î·È μªπ 25.5±2.4 Kg/m2 (ÔÌ¿‰· μ), ¯ˆÚ›˜ ÈÛÙÔÚÈÎfi Î·Ú-
‰È·ÁÁÂÈ·Î‹˜ ÓfiÛÔ˘ ‹ Û·Î¯·ÚÒ‰Ë ‰È·‚‹ÙË. OÈ Û˘ÁÎÂÓÙÚÒÛÂÈ˜ Ï¿ÛÌ·ÙÔ˜
ÙË˜ ÌÂÙ·ÏÏÔÚˆÙÂ˚Ó¿ÛË˜ ÛÙÚÒÌ·ÙÔ˜-9 (ªªƒ-9) Î·È ÙˆÓ ÈÛÙÈÎÒÓ ·Ó·ÛÙÔÏ¤-
ˆÓ ÙË˜ (TIMP-1Î·È TIMP-4) ÌÂÙÚ‹ıËÎ·Ó ÌÂ ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë Ì¤ıÔ‰Ô ELISA. Δ·
Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙË˜ ªªƒ-9 ‹Ù·Ó ÛËÌ·ÓÙÈÎ¿ ˘„ËÏfiÙÂÚ·, ÂÓÒ Ù· Â›Â‰·
ÙˆÓ TIMP-1 Î·È TIMP-4 ‹Ù·Ó ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂÚ· ÛÙËÓ ÔÌ¿‰· ∞ ÛÂ Û‡Á-
ÎÚÈÛË ÌÂ ÙËÓ ÔÌ¿‰· μ (MMP-9 569±135 ¤Ó·ÓÙÈ 282±117 ng/ml, TIMP-
1169±42 ¤Ó·ÓÙÈ 230±37 ng/ml, p<0.01, TIMP-4 2.1±1.3 ¤Ó·ÓÙÈ 4.2±
1.98 ng/ml p<0.04, ·ÓÙ›ÛÙÔÈ¯·). Δ· Â˘Ú‹Ì·Ù· ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ ˘Ô-
‰ËÏÒÓÔ˘Ó fiÙÈ Ù· Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙË˜ ªªƒ-9 Â›Ó·È ÛËÌ·ÓÙÈÎ¿ ˘„ËÏfiÙÂ-
Ú·, ÂÓÒ ÙˆÓ Δπªƒ-1 Î·È Δπªƒ-4 Â›Ó·È ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂÚ· ÛÂ ·ÛıÂÓÂ›˜ ÌÂ
™À ÛÂ Û‡ÁÎÚÈÛË ÌÂ ¿ÙÔÌ· ÌÂ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ∞¶. ∞˘Ù‹ Ë ‰È·Ù·Ú·¯‹
ÛÙËÓ ÈÛÔÚÚÔ›· ¤ÎÊÚ·ÛË˜ ÙË˜ ªªƒ-9 Î·È ÙˆÓ ÈÛÙÈÎÒÓ ·Ó·ÛÙÔÏ¤ˆÓ ÙË˜,
Δπªƒ-1 Î·È Δπªƒ-4, ÂÓ‰Â¯ÔÌ¤Óˆ˜ Ó· ÛËÌ·›ÓÂÈ ÙËÓ ¤Ó·ÚÍË Î·È Ó· ÚÔ¿ÁÂÈ ÙÔ
remodeling Î·È ÙË ‰˘ÛÏÂÈÙÔ˘ÚÁ›· ÙË˜ ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ™À.
¶ÂÚ·ÈÙ¤Úˆ ÌÂÏ¤ÙÂ˜ Â›Ó·È ·Ó·ÁÎ·›Â˜ ÁÈ· ÙËÓ Î·Ù·ÓfiËÛË ÙˆÓ Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ
Â˘ÚËÌ¿ÙˆÓ, ÒÛÙÂ Ó· ÂÎÙÈÌËıÂ› ÔÚı¿ ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË Ô Î·Ú‰È·ÁÁÂÈ·Îfi˜
Î›Ó‰˘ÓÔ˜ Ô˘ ‰È·ÙÚ¤¯Ô˘Ó ÔÈ ·ÛıÂÓÂ›˜ ÌÂ Û˘ÁÎ·Ï˘ÌÌ¤ÓË ˘¤ÚÙ·ÛË.

∂π™∞°ø°∏

ΔÔ Ê·ÈÓfiÌÂÓÔ ÙË˜ Û˘ÁÎ·Ï˘ÌÌ¤ÓË˜ ˘¤ÚÙ·ÛË˜ (™À) ÔÚ›˙ÂÙ·È

ˆ˜ ÎÏÈÓÈÎ‹ Î·Ù¿ÛÙ·ÛË Î·Ù¿ ÙËÓ ÔÔ›· Ë ∞¶ ÙÔ˘ ·ÛıÂÓÔ‡˜ Î·Ù¿ ÙË

Ì¤ÙÚËÛË ÛÙÔ È·ÙÚÂ›Ô Â›Ó·È ÌÈÎÚfiÙÂÚË ÙˆÓ 140/90 mmHg ÂÓÒ ÔÈ ÙÈ-
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Ì¤˜ ∞¶ ÙˆÓ ÌÂÙÚ‹ÛÂˆÓ ÛÙÔ Û›ÙÈ ‹ ÙË˜ 24ˆÚË˜ Î·-

Ù·ÁÚ·Ê‹˜ (ABPM, ambulatory blood pressure mo-

nitoring) Â›Ó·È ÂÓÙfi˜ ÙÔ˘ ˘ÂÚÙ·ÛÈÎÔ‡ Â‡ÚÔ˘˜1,2.

°È· ÙÔÓ Î·ıÔÚÈÛÌfi ÙË˜ ¤¯Ô˘Ó ÚÔÙ·ıÂ› Î·Ù¿ Î·È-

ÚÔ‡˜ ‰È·ÊÔÚÂÙÈÎ¿ Â‡ÚË ÙÈÌÒÓ, Î·ıÈÛÙÒÓÙ·˜ ‰‡-

ÛÎÔÏË ÙË Û‡ÁÎÚÈÛË ÙˆÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ‰È¿ÊÔÚˆÓ

ÌÂÏÂÙÒÓ. O ÂÈÔÏ·ÛÌfi˜ ÙË˜ ™À ÂÓ‰Â¯ÔÌ¤Óˆ˜ Ó·

ÏËÛÈ¿˙ÂÈ ˆ˜ Î·È ÙÔ 10% ÙÔ˘ ÁÂÓÈÎÔ‡ ÏËı˘ÛÌÔ‡,

Î·ıÒ˜ Ù· ‰Â‰ÔÌ¤Ó· ·ÚÎÂÙÒÓ ‰È·ÛÙ·˘ÚÔ‡ÌÂÓˆÓ

ÌÂÏÂÙÒÓ ÂÈ‰ÂÈÎÓ‡Ô˘Ó ÌÂÁ¿ÏÂ˜ ‰È·ÊÔÚ¤˜, ÌÂ ÙÈÌ¤˜

ÂÈÔÏ·ÛÌÔ‡ ·fi 8% ˆ˜ Î·È 49%3-6. ªÈ· ÏË-

ıÒÚ· ÛÙÔÈ¯Â›ˆÓ ˘Ô‰ÂÈÎÓ‡Ô˘Ó fiÙÈ Ë ™À Â›Ó·È ¤Ó·˜

ÛËÌ·ÓÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ Î·Ú‰È·ÁÁÂÈ·Î‹˜ ÓfiÛÔ˘.

Δ· ‰Â‰ÔÌ¤Ó· ‰È·ÛÙ·˘ÚÔ‡ÌÂÓˆÓ ÌÂÏÂÙÒÓ ‰Â›¯ÓÔ˘Ó

fiÙÈ Ë ™À Û¯ÂÙ›˙ÂÙ·È ÌÂ ·˘ÍËÌ¤ÓÔ ‰Â›ÎÙË Ì¿˙·˜ ÙË˜

·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜7-9 Î·È ¿¯˘ÓÛË ÙÔ˘ ¤Ûˆ ¯ÈÙÒÓ·

ÙˆÓ Î·ÚˆÙ›‰ˆÓ10. ∂ÈÏ¤ÔÓ, ÛÂ ÚÔÔÙÈÎ¤˜ ÌÂÏ¤-

ÙÂ˜, Ë ™À ‚Ú¤ıËÎÂ Ó· Â›Ó·È ÚÔÁÓˆÛÙÈÎfi˜ ·Ú¿ÁÔ-

ÓÙ·˜ ¤Î‚·ÛË˜ Î·Ú‰È·ÁÁÂÈ·Î‹˜ ÓfiÛÔ˘11, ıÓËÛÈÌfiÙË-

Ù·˜12 Î·È ‚Ï¿‚Ë˜ ÔÚÁ¿ÓˆÓ-ÛÙfi¯ˆÓ13,14.

OÈ ÌÂÙ·ÏÏÔÚˆÙÂ˚Ó¿ÛÂ˜ ÛÙÚÒÌ·ÙÔ˜ (MMPs,

matrix metalloproteinases) Â›Ó·È ÂÍ·ÚÙÒÌÂÓÂ˜ ·fi

ÙÔÓ „Â˘‰¿ÚÁ˘ÚÔ-ÂÓ‰ÔÂÙÈ‰¿ÛÂ˜ ÌÂ ÈÎ·ÓfiÙËÙ· Ó·

·ÔÛ˘Óı¤ÙÔ˘Ó fiÏ· Ù· Û˘ÛÙ·ÙÈÎ¿ ÙÔ˘ ÂÍˆÎ˘ÙÙ¿ÚÈÔ˘

ÛÙÚÒÌ·ÙÔ˜ (∂∫™, ECM, extracellular matrix) ÛÂ

Ê˘ÛÈÔÏÔÁÈÎfi pH15. Δ· Ì¤ÏË ÔÈÎÔÁ¤ÓÂÈ·˜ ÙˆÓ MMPs

¤¯Ô˘Ó ÙËÓ ›‰È· ÁÔÓÈ‰È·Î‹ ·ÎÔÏÔ˘ı›·, ÂÎÊÚ¿˙Ô˘Ó ÙË

‰Ú·ÛÙÈÎfiÙËÙ¿ ÙÔ˘˜ ÛÂ ÚˆÙÂ˚ÓÈÎfi ˘fiÛÙÚˆÌ·, Û˘Ì-

ÌÂÙ¤¯Ô˘Ó ÛÂ ÔÍÂ›˜ ÊÏÂÁÌÔÓÒ‰ÂÈ˜ ‰È·‰ÈÎ·Û›Â˜, Î·-

ıÒ˜ Î·È ÛÂ ¯ÚfiÓÈÂ˜ ‰È·‰ÈÎ·Û›Â˜ Ô˘ ·ÊÔÚÔ‡Ó ÙÔ

remodeling ÙË˜ ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜ Î·È ÙˆÓ ·ÁÁÂ›ˆÓ.

O ÚfiÏÔ˜ ÙÔ˘˜ ÛÙÔ remodeling ÙˆÓ ·ÁÁÂ›ˆÓ Â›Ó·È Ô-

Ï‡ ÛËÌ·ÓÙÈÎfi˜16, fi¯È ÌfiÓÔ ÛÙË Û˘ÓÔÏÈÎ‹ ·Ú¯ÈÙÂÎÙÔ-

ÓÈÎ‹ ÙÔ˘ ·ÁÁÂ›Ô˘, ·ÏÏ¿ Â›ÛË˜ Î·È ÂÚÈÛÛfiÙÂÚÔ ÛË-

Ì·ÓÙÈÎ¿, ÛÙËÓ ÚfiÔ‰Ô ÙË˜ ·ıËÚˆÌ·ÙÈÎ‹˜ Ï¿Î·˜. ∏

‰Ú·ÛÙÈÎfiÙËÙ· ÙÔ˘˜ ÂÏ¤Á¯ÂÙ·È ·fi ÂÓ‰ÔÁÂÓÂ›˜ ·Ó·-

ÛÙÔÏÂ›˜, fiˆ˜ ÔÈ ÈÛÙÈÎÔ› ·Ó·ÛÙÔÏÂ›˜ ÙÔ˘˜ (TIMPs,

tissue inhibitors of metalloproteinases)17.

∏ ˘¤ÚÙ·ÛË Û¯ÂÙ›˙ÂÙ·È ÌÂ remodeling ÙˆÓ ·Á-

ÁÂ›ˆÓ, Ô˘ ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ·Ó·‰È¿Ù·ÍË ÙˆÓ

Û˘ÛÙ·ÙÈÎÒÓ ÙÔ˘ ·ÁÁÂÈ·ÎÔ‡ ÙÔÈ¯ÒÌ·ÙÔ˜, Û˘ÌÂÚÈ-

Ï·Ì‚·ÓÔÌ¤ÓÔ˘ ÙˆÓ ÚˆÙÂ˚ÓÒÓ ÙÔ˘ ∂∫™18. ™Â Úfi-

ÛÊ·ÙÂ˜ ÌÂÏ¤ÙÂ˜ ¤¯ÂÈ ‰È·Ù˘ˆıÂ› Ë ·Ó¿ÌÂÈÍË ÙË˜

‰È·Ù·Ú·¯‹˜ ÙÔ˘ ÌÂÙ·‚ÔÏÈÛÌÔ‡ ÙˆÓ ÚˆÙÂ˚ÓÒÓ ÙÔ˘

∂∫™ ÛÙÔ ÌË¯·ÓÈÛÌfi ÙË˜ ˘¤ÚÙ·ÛË˜19. OÈ ›‰ÈÂ˜ ÌÂ-

Ï¤ÙÂ˜ ¤ÁÂÈÚ·Ó ÙËÓ ÂÓ‰È·Ê¤ÚÔ˘Û· Èı·ÓfiÙËÙ· ÙË˜

ÙÚÔÔÔ›ËÛË˜ ÙÔ˘ ÌÂÙ·‚ÔÏÈÛÌÔ‡ ÙÔ˘ ÎÔÏÏ·ÁfiÓÔ˘

Î·Ù¿ ÙËÓ ·ÓÙÈ˘ÂÚÙ·ÛÈÎ‹ ıÂÚ·Â›·. ∂ÈÚfiÛıÂÙ·,

‰Â›¯ıËÎÂ fiÙÈ ÔÈ MMPs ÂÓ‰¤¯ÂÙ·È Ó· ¤¯Ô˘Ó ÛËÌ·-

ÓÙÈÎ‹ Î·È ÏÂÈÔÙÚfiÔ Â›‰Ú·ÛË ÛÙË ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ

·ÁÁÂ›ˆÓ Î·È ÛÙËÓ ÚfiÔ‰Ô ÙË˜ ÓfiÛÔ˘20. O ÛÎÔfi˜

ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ ‹Ù·Ó Ó· ÌÂÏÂÙËıÂ› Ë ˘fiıÂ-

ÛË fiÙÈ ˘¿Ú¯Ô˘Ó ‰È·Ù·Ú·¯¤˜ ÙˆÓ ÂÈ¤‰ˆÓ Ï¿-

ÛÌ·ÙÔ˜ ÙË˜ ªªƒ-9 Î·È ÙˆÓ Δπªƒ-1 Î·È Δπªƒ-4 ÛÂ

·ÛıÂÓÂ›˜ ÌÂ ™À ÛÂ Û‡ÁÎÚÈÛË ÌÂ ¿ÙÔÌ· ÌÂ Ê˘ÛÈÔ-

ÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ∞¶ ¯ˆÚ›˜ ÚÔËÁÔ‡ÌÂÓÔ ÈÛÙÔÚÈÎfi

Î·Ú‰È·ÁÁÂÈ·Î‹˜ ÓfiÛÔ˘.

∞™£∂¡∂π™ – ª∂£O¢Oπ

∏ ÌÂÏ¤ÙË ‰ÈÂÍ¿¯ıËÎÂ ÛÂ 160 ¿ÙÔÌ· (60 ¿Ó-

‰ÚÂ˜, 70 Á˘Ó·›ÎÂ˜), ÂÏÏËÓÈÎ‹˜ Î·Ù·ÁˆÁ‹˜, Ì¤ÛË˜

ËÏÈÎ›·˜ 45±12 ¤ÙË, ÌÂ ÙÈÌ¤˜ ÎÏÈÓÈÎ‹˜ Ì¤ÙÚËÛË˜ ∞¶

<140/90 mmHg, Ô˘ ‹Ù·Ó ˘fi ·Ú·ÎÔÏÔ‡ıËÛË

ÛÙÔ ÀÂÚÙ·ÛÈÎfi π·ÙÚÂ›Ô ÙË˜ ∫·Ú‰ÈÔÏÔÁÈÎ‹˜ ∫ÏÈÓÈ-

Î‹˜. ŸÏÔ˜ Ô ÏËı˘ÛÌfi˜ ÙË˜ ÌÂÏ¤ÙË˜ ˘Ô‚Ï‹ıËÎÂ

ÛÂ 24ˆÚË Î·Ù·ÁÚ·Ê‹ ÙË˜ ∞¶ (ABPM, ambulatory

blood pressure monitoring). ™‡ÌÊˆÓ· ÌÂ Ù· ·ÔÙÂ-

Ï¤ÛÌ·Ù· ÙˆÓ Î·Ù·ÁÚ·ÊÒÓ, ÔÈ 24 (8 ¿Ó‰ÚÂ˜, 16 Á˘-

Ó·›ÎÂ˜), Ì¤ÛË˜ ËÏÈÎ›·˜ 46±7 ¤ÙË, ÌÂ BMI 25.9±2.1

kg/m2, Â›¯·Ó ™À (ËÌÂÚ‹ÛÈ· ÙÈÌ‹ ™∞¶ ≥135 mmHg

‹ ¢∞¶≥85 mmHg) Î·È ·oÙ¤ÏÂÛ·Ó ÙËÓ ÔÌ¿‰· ∞.

OÈ ˘fiÏÔÈÔÈ 106 (52 ¿Ó‰ÚÂ˜, 54 Á˘Ó·›ÎÂ˜), Ì¤ÛË˜

ËÏÈÎ›·˜ 44±6 ¤ÙË, ÌÂ BMI 25.5±2.4 kg/m2 Â›¯·Ó

Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ∞¶ Î·Ù¿ ÙËÓ ABPM Î·È ·Ô-

Ù¤ÏÂÛ·Ó ÙËÓ ÔÌ¿‰· μ. Δ· ‰ËÌÔÁÚ·ÊÈÎ¿ ÛÙÔÈ¯Â›·

ÙˆÓ Û˘ÌÌÂÙÂ¯fiÓÙˆÓ ÛÙË ÌÂÏ¤ÙË, Î·ıÒ˜ Î·È ÔÈ ÌÂ-

Ù·‚ÏËÙ¤˜ Ô˘ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È ÛÙÈ˜ ÚfiÛÊ·ÙÂ˜

∂˘Úˆ·˚Î¤˜ ∫·ÙÂ˘ı˘ÓÙ‹ÚÈÂ˜ O‰ËÁ›Â˜ ÙË˜ ∂˘Úˆ-

·˚Î‹˜ ŒÓˆÛË˜ À¤ÚÙ·ÛË˜ (∂∂À) ÁÈ· ÙËÓ ÂÎÙ›ÌË-

ÛË ÙÔ˘ ·ÁÎfiÛÌÈÔ˘ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘, ·-

ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÛÙÔÓ ›Ó·Î· 121.

O ÏËı˘ÛÌfi˜ ÙfiÛÔ ÙË˜ ÔÌ¿‰·˜ ∞ fiÛÔ Î·È ÙË˜

ÔÌ¿‰·˜ μ ‰ÂÓ Ï¿Ì‚·ÓÂ Ê·ÚÌ·ÎÂ˘ÙÈÎ‹ ·ÁˆÁ‹ Î·È

‰ÂÓ ¤Î·ÓÂ ¯Ú‹ÛË Î·ÓÔ‡. ŸÏÔÈ ·ÎÔÏÔ˘ıÔ‡Û·Ó Û˘-

ÁÎÂÎÚÈÌ¤ÓË ‰›·ÈÙ· ÚÔ ÙË˜ ÂÈÛ·ÁˆÁ‹˜ ÛÙË ÌÂÏ¤ÙË

Î·È ‹Ù·Ó ÂÏÂ‡ıÂÚÔÈ ı˘ÚÂÔÂÈ‰Ô¿ıÂÈ·˜. ∏ Î·Ù·Ó¿-

ÏˆÛË ·ÏÎÔfiÏ ‰ÈÂ˘ÎÚÈÓ›ÛÙËÎÂ Ì¤Ûˆ ··ÓÙ‹ÛÂˆÓ ÛÂ

ÚfiÙ˘Ô ÂÚˆÙËÌ·ÙÔÏfiÁÈÔ Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ ËÌÂÚ‹ÛÈ·

Î·Ù·Ó¿ÏˆÛË ÎÚ·ÛÈÔ‡, ÏÈÎ¤Ú Î·È Ì‡Ú·˜ Î·È ÂÎ-

ÊÚ¿ÛÙËÎÂ ÛÂ ÁÚ·ÌÌ¿ÚÈ· (gr) ·Ó¿ ËÌ¤Ú·. OÈ ÏË-

ÚÔÊÔÚ›Â˜ Û¯ÂÙÈÎ¿ ÌÂ ÙË Ê˘ÛÈÎ‹ ¿ÛÎËÛË Ï‹ÊıËÎ·Ó

Ì¤Ûˆ ··ÓÙ‹ÛÂˆÓ ÛÂ ÚfiÙ˘Ô ÂÚˆÙËÌ·ÙÔÏfiÁÈÔ

Ô˘ ¤¯ÂÈ ‹‰Ë Û¯ÔÏÈ·ÛÙÂ›22. ¶ÚÔ ÙË˜ ÌÂÏ¤ÙË˜ Ï‹-

ÊıËÎÂ ¤ÁÁÚ·ÊË Û˘ÁÎ·Ù¿ıÂÛË ·fi Î¿ıÂ Û˘ÌÌÂÙ¤-

¯ÔÓÙ· Ô˘ ÂÁÎÚ›ıËÎÂ ·fi ÙËÓ ∂ÈÛÙËÌÔÓÈÎ‹ ∂È-

ÙÚÔ‹ ÙÔ˘ ÓÔÛÔÎÔÌÂ›Ô˘. ∫·Ù¿ ÙËÓ ¤Ó·ÚÍË ÙË˜ ÌÂ-

Ï¤ÙË˜ (baseline) ‰ÈÂÓÂÚÁ‹ıËÎÂ ·ÓÙÈÎÂÈÌÂÓÈÎ‹ ÂÍ¤-

Ù·ÛË fiÏˆÓ ÙˆÓ Û˘ÌÌÂÙÂ¯fiÓÙˆÓ, Ï‹„Ë ·ÙÔÌÈÎÔ‡ ·-

Ó·ÌÓËÛÙÈÎÔ‡, ÂÚÁ·ÛÙËÚÈ·Îfi˜ ¤ÏÂÁ¯Ô˜, ÂÎÙ›ÌËÛË

ÙˆÓ ·Ú·ÁfiÓÙˆÓ ÎÈÓ‰‡ÓÔ˘ Î·Ú‰È·ÁÁÂÈ·Î‹˜ ÓfiÛÔ˘,

Ï‹„Ë ∏∫°, Ì¤ÙÚËÛË ÛˆÌ·ÙÈÎÔ‡ ‚¿ÚÔ˘˜ (™μ ÛÂ kg)



ÌÂ ÂÏ·ÊÚ¿ ¤Ó‰˘ÛË Î·È ‡„Ô˘˜ (ÛÂ m) ¯ˆÚ›˜ ˘Ô‰‹-

Ì·Ù· Î·È ·ÎfiÏÔ˘ıÔ˜ ˘ÔÏÔÁÈÛÌfi˜ ÙÔ˘ BMI (™μ/

‡„Ô˜ ÛÂ kg/m2).

ª¤ÙÚËÛË ∞¶ Î·È ÂÚÁ·ÛÙËÚÈ·Îfi˜ ¤ÏÂÁ¯Ô˜

∏ Û˘ÛÙÔÏÈÎ‹ ∞¶ (™∞¶) Î·È Ë ‰È·ÛÙÔÏÈÎ‹ ∞¶

(¢∞¶) ÌÂÙÚ‹ıËÎ·Ó Î·Ù¿ ÙËÓ ·ÎÚfi·ÛË ÙÔ˘ ÚÒÙÔ˘

Î·È ÙÔ˘ ¤ÌÙÔ˘ ‹¯Ô˘ Korotkoff ·ÓÙ›ÛÙÔÈ¯·. OÈ ÌÂ-

ÙÚ‹ÛÂÈ˜ ‰ÈÂÓÂÚÁ‹ıËÎ·Ó ÌÂ ¯Ú‹ÛË ˘‰Ú·ÚÁ˘ÚÈÎÔ‡

ÛÊ˘ÁÌÔÌ·ÓÔÌ¤ÙÚÔ˘ ÛÙÔ ‰ÂÍÈfi ‚Ú·¯›ÔÓ· ÌÂ ·fi-

ÎÏÈÛË ¯ÈÏÈÔÛÙÔ‡ ˘‰Ú·ÚÁ‡ÚÔ˘ (mmHg). ŸÏÂ˜ ÔÈ ÌÂ-

ÙÚ‹ÛÂÈ˜ ‰ÈÂÓÂÚÁ‹ıËÎ·Ó ÌÂ ÙÔÓ Û˘ÌÌÂÙ¤¯ÔÓÙ· ÛÂ ‡-

ÙÈ· ı¤ÛË ÌÂÙ¿ ·fi ÍÂÎÔ‡Ú·ÛË 15 min, ·fi ÙÔÓ ›-

‰ÈÔ ÂÎ·È‰Â˘Ì¤ÓÔ ÓÔÛËÏÂ˘Ù‹, Ô ÔÔ›Ô˜ ‰ÂÓ ‹Ù·Ó Â-

Ó‹ÌÂÚÔ˜ ÁÈ· ÙÔ ·Ó·ÌÓËÛÙÈÎfi ÙˆÓ Û˘ÌÌÂÙÂ¯fiÓÙˆÓ.

Δ· ·ÔÙÂÏ¤ÛÌ·Ù· ÂÍ¿¯ıËÎ·Ó ·fi ÙÔ Ì¤ÛÔ fiÚÔ

ÙÚÈÒÓ ÍÂ¯ˆÚÈÛÙÒÓ ÌÂÙÚ‹ÛÂˆÓ.

∏ ¤ÓÙ·ÍË ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ™À ÛÙË ÌÂÏ¤ÙË ¤ÁÈ-

ÓÂ Û‡ÌÊˆÓ· ÌÂ ÙÔÓ ÔÚÈÛÌfi ÙË˜ ∂∂À ÁÈ· ÙËÓ ™À (ÙÈ-

Ì¤˜ ÎÏÈÓÈÎ‹˜ ∞¶ >140/90 mmHg Î·È ÙÈÌ¤˜ ™∞¶

>135 mmHg ‹ ¢∞¶ >85 mmHg Î·Ù¿ ÙË ‰È¿ÚÎÂÈ·

ÙË˜ ËÌ¤Ú·˜) Ô˘ ÂÚÈ¤¯ÂÙ·È ÛÙÈ˜ ∫·ÙÂ˘ı˘ÓÙ‹ÚÈÂ˜

O‰ËÁ›Â˜ ÁÈ· ÙËÓ À¤ÚÙ·ÛË ÙË˜ ∂∂À, ¤Î‰ÔÛË

200723. OÈ ÌÂÙÚ‹ÛÂÈ˜ ∞¶ ··ÚÙ›ÛÙËÎ·Ó ·fi ÎÏÈÓÈ-

Î¤˜ ÌÂÙÚ‹ÛÂÈ˜ ∞¶ (fiˆ˜ ÚÔ·Ó·Ê¤ÚıËÎÂ), ÌÂÙÚ‹-

ÛÂÈ˜ ∞¶ ÛÙÔ Û›ÙÈ (Ì¤ÛÂ˜ ÙÈÌ¤˜ ÌÂÙÚ‹ÛÂˆÓ moni-

toring Î·È ·ÔÁÂ˘Ì·ÙÈÓÒÓ ÌÂÙÚ‹ÛÂˆÓ ÌÂ ËÌÈ·˘Ùfi-

Ì·ÙË Û˘ÛÎÂ˘‹) Î·È ∞μƒª ÌÂ ¯Ú‹ÛË Û˘ÛÎÂ˘‹˜

Spacelabs 90207, Ô˘ Î·Ù¤ÁÚ·ÊÂ ÌÂÙÚ‹ÛÂÈ˜ ∞¶

·Ó¿ 20 min Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ËÌ¤Ú·˜ (ÌÂÙ¿Í‡

10:00 Ì Î·È 08:00 ÌÌ) Î·È ·Ó¿ 40min Î·Ù¿ ÙË ‰È¿Ú-

ÎÂÈ· ÙË˜ Ó‡¯Ù·˜ (ÌÂÙ·Í‡ 00:00 Ì Î·È 06:00 Ì) ÁÈ·

24 ÒÚÂ˜3. ∞fi ÙÔ˘˜ Û˘ÌÌÂÙ¤¯ÔÓÙÂ˜ ˙ËÙ‹ıËÎÂ Ó·

Û˘ÌÏËÚÒÛÔ˘Ó ¤ÓÙ˘Ô ËÌÂÚ‹ÛÈˆÓ ‰Ú·ÛÙËÚÈÔÙ‹-

ÙˆÓ ·fi ÙÔ ÔÔ›Ô ÂÍ¿¯ıËÎ·Ó ·ÎÚÈ‚Â›˜ ÏËÚÔÊÔ-

Ú›Â˜ ÁÈ· ÙÈ˜ ÒÚÂ˜ Î·Ù¿ÎÏÈÛË˜ Î·È ·Ê‡ÓÈÛË˜. ∏

¤Ó·ÚÍË ÙÔ˘ Ó˘¯ÙÂÚÈÓÔ‡ ‡ÓÔ˘ ÔÚ›ÛÙËÎÂ ˆ˜ Ë ÒÚ·

ÙË˜ ‚Ú·‰ÈÓ‹˜ Î·Ù¿ÎÏÈÛË˜. ™ÙÔ˘˜ Û˘ÌÌÂÙ¤¯ÔÓÙÂ˜

Û˘ÛÙ‹ıËÎÂ Ó· ·ÎÔÏÔ˘ıÔ‡Ó ÙÈ˜ Û˘Ó‹ıÂÈ˜ Î·ıËÌÂÚÈ-

Ó¤˜ ‰Ú·ÛÙËÚÈfiÙËÙ¤˜ ÙÔ˘˜ Î·Ù¿ ÙËÓ ÂÚ›Ô‰Ô ÙË˜ ·-

Ú·ÎÔÏÔ‡ıËÛË˜.

OÈ Û˘ÌÌÂÙ¤¯ÔÓÙÂ˜ ÌÂ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ∞¶

ÂÓÙ¿¯ıËÎ·Ó ÛÙË ÌÂÏ¤ÙË Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· Î·Ú‰ÈÔ-

ÏÔÁÈÎ‹˜ ÂÎÙ›ÌËÛË˜ ÛÙ· Ï·›ÛÈ· ÚÔÂÁ¯ÂÈÚËÙÈÎÔ‡

ÂÏ¤Á¯Ô˘, ˆ˜ Â› ÙÔ ÏÂ›ÛÙÔÓ ÁÈ· ·ÓÙÈÌÂÙÒÈÛË ÔÚ-

ıÔÂ‰ÈÎÒÓ, ÔÊı·ÏÌÔÏÔÁÈÎÒÓ ‹ ·ÚfiÌÔÈˆÓ ÚÔ-

‚ÏËÌ¿ÙˆÓ. ¶ÂÚÈÏ‹ÊıËÎ·Ó ÛÙË ÌÂÏ¤ÙË ÂÊfiÛÔÓ ‹Ù·Ó

ÓÔÚÌÔÙ·ÛÈÎÔ› (Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ÎÏÈÓÈÎ‹˜ Ì¤ÙÚË-

ÛË˜ ∞¶), ¯ˆÚ›˜ ÛÔ‚·Ú¿ Û˘ÓÔ‰¿ ÓÔÛ‹Ì·Ù· Î·È Â-

ÊfiÛÔÓ ‰ÂÓ Ï¿Ì‚·Ó·Ó Ê·ÚÌ·ÎÂ˘ÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜

Ô˘ ‹Ù·Ó ÁÓˆÛÙfi fiÙÈ ı· ÂËÚ¤·˙·Ó ÙÈ˜ ·Ú·Ì¤-

ÙÚÔ˘˜ ÙË˜ ÌÂÏ¤ÙË˜ (¯, ·ÛÈÚ›ÓË, ÎÏ).

Δ· ‰Â›ÁÌ·Ù· ÊÏÂ‚ÈÎÔ‡ ·›Ì·ÙÔ˜ Ï‹ÊıËÎ·Ó ÌÂ-

Ù·Í‡ 08:00 Î·È 09:00 Ì, ¯ˆÚ›˜ ÛÙ¿ÛË, ÌÂÙ¿ ·fi 10

min ËÚÂÌ›·˜ ÙˆÓ Û˘ÌÌÂÙÂ¯fiÓÙˆÓ, ÛÂ ‡ÙÈ· ı¤ÛË, ÌÂ

ÛÎÔfi ÙÔÓ ˘ÔÏÔÁÈÛÌfi ÙˆÓ ÂÈ¤‰ˆÓ Ï¿ÛÌ·ÙÔ˜

ÙË˜ ªªƒ-9, ÙÔ˘ Δπªƒ-1 Î·È Δπªƒ-4. OÈ Û˘ÌÌÂÙ¤-

¯ÔÓÙÂ˜ ¤Ï·‚·Ó ÙËÓ Ô‰ËÁ›· Ó· ÌËÓ ˘Ô‚ÏËıÔ‡Ó ÛÂ

¤ÓÙÔÓË Ê˘ÛÈÎ‹ ‰Ú·ÛÙËÚÈfiÙËÙ· Î·È Ó· ÌËÓ Î¿ÓÔ˘Ó

¯Ú‹ÛË Î·ÓÔ‡ ÚÔ ÙË˜ ·ÈÌÔÏË„›·˜. ™Â fiÏÔ˘˜ ÙÔ˘˜

Û˘ÌÌÂÙ¤¯ÔÓÙÂ˜ Â›¯Â ÚÔËÁËıÂ› ÓËÛÙÂ›· ÙÔ˘Ï¿¯ÈÛÙÔ

12 ˆÚÒÓ. Δ· ‰Â›ÁÌ·Ù· ÙÔÔıÂÙ‹ıËÎ·Ó ÛÂ Ï·ÛÙÈ-

Î¿ ÛˆÏËÓ¿ÚÈ· Û˘ÏÏÔÁ‹˜ ‰ÂÈÁÌ¿ÙˆÓ ·›Ì·ÙÔ˜ ¯ˆÚ›˜

ÚÔÛı‹ÎË ·ÓÙÈ·ÈÌÔÂÙ·ÏÈ·ÎÒÓ ·Ú·ÁfiÓÙˆÓ Î·È

·Ê¤ıËÎ·Ó ÁÈ· 30 min ÛÂ ıÂÚÌÔÎÚ·Û›· 25Ô C

ÒÛÔ˘ Ó· Û¯ËÌ·ÙÈÛÙÂ› ıÚfiÌ‚Ô˜. O ıÚfiÌ‚Ô˜ ÂÍ·ÈÚ¤-

ıËÎÂ ‰È· Ê˘ÁÔÎ¤ÓÙÚËÛË˜ ÛÂ 3000 rpm ÁÈ· 15 min ÛÂ

ıÂÚÌÔÎÚ·Û›· 4Ô C Î·È ÙÔ Ï¿ÛÌ· ˘ÔÔÏÏ·Ï·ÛÈ¿-

ÛÙËÎÂ Î·È ·ÔıËÎÂ‡ÙËÎÂ ÛÂ ıÂÚÌÔÎÚ·Û›· -20Ô C

Ì¤¯ÚÈ Ó· Ï¿‚ÂÈ ¯ÒÚ· Ë ·Ó¿Ï˘Û‹ ÙÔ˘, ÂÚ›Ô˘ 1 Ì‹-

Ó· ÌÂÙ¿ ÙË Û˘ÏÏÔÁ‹ ‰ÂÈÁÌ¿ÙˆÓ.

ª¤ÙÚËÛË ÌÂÙ·ÏÏÔÚˆÙÂ˚Ó¿ÛË˜ ÛÙÚÒÌ·ÙÔ˜-9

Î·È ÈÛÙÈÎÒÓ ·Ó·ÛÙÔÏ¤ˆÓ ÙË˜

OÈ ÌÂÙÚ‹ÛÂÈ˜ ÂÚÈÂÎÙÈÎfiÙËÙ·˜ ÙfiÛÔ ÙË˜ ªªƒ-

9 fiÛÔ Î·È ÙˆÓ ·Ó·ÛÙÔÏ¤ˆÓ ÙË˜ ‰ÈÂÓÂÚÁ‹ıËÎ·Ó Ù·˘-

Ùfi¯ÚÔÓ·, ÒÛÙÂ Ó· ÂÍ·ÏÂÈÊıÂ› ÔÔÈ·‰‹ÔÙÂ Â›-

‰Ú·ÛË ÙÔ˘ Î‡ÎÏÔ˘ „‡ÍË˜-·fi„˘ÍË˜. OÈ ÔÛÔÙÈÎ¤˜

ÌÂÙÚ‹ÛÂÈ˜ ÙË˜ ªªƒ-9 Î·È ÙˆÓ Δπªƒ-1 Î·È Δπªƒ-

4 ‰ÈÂÓÂÚÁ‹ıËÎ·Ó ÂÈ˜ ‰ÈÏÔ‡Ó ÌÂ ÙÔ ‰È·ı¤ÛÈÌÔ ÛÙÔ

ÂÌfiÚÈÔ kit ·ÓÔÛÔ¯ËÌÈÎ‹˜ Ì¤ÙÚËÛË˜ ÂÚÈÂÎÙÈÎfiÙË-

Ù·˜ (ELISA) ÙË˜ R & D Systems Inc., Minneapolis,

USA. OÈ ¤Ûˆ-˘ÔÏÔÁÈÛÙÈÎÔ› (intra-assay) Î·È ÔÈ ‰È·-

˘ÔÏÔÁÈÛÙÈÎÔ› (inter-assay) Û˘ÓÙÂÏÂÛÙ¤˜ ‰È·ÊÔÚÔ-

Ô›ËÛË˜ ‹Ù·Ó 2.3% Î·È 7.5% ÁÈ· ÙËÓ ªªƒ-9 Î·È

4.4% Î·È 4.2% ÁÈ· ÙÔÓ Δπªƒ-1 ·ÓÙ›ÛÙÔÈ¯·. O ÔÛÔ-

ÙÈÎfi˜ ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙÔ˘ Û˘ÌÏ¤ÁÌ·ÙÔ˜ ªªƒ-9/

Δπªƒ-4 ‰ÈÂÓÂÚÁ‹ıËÎÂ ÂÈ˜ ‰ÈÏÔ‡Ó, ÌÂ ¯Ú‹ÛË ÙÔ˘ ·Ó-

ıÚÒÈÓÔ˘ ªªƒ-9/Δπªƒ-4 Û˘ÌÏ¤ÁÌ·ÙÔ˜ Duoset

ÙË˜ R & D Systems, Minneapolis, USA, Û‡ÌÊˆÓ· ÌÂ

ÙÔ ıÂÛÈÛÌ¤ÓÔ ÚˆÙfiÎÔÏÏÔ ÙÔ˘ Î·Ù·ÛÎÂ˘·ÛÙ‹. OÈ

Δπªƒ-1 Î·È Δπªƒ-4 ÌÔÚÔ‡Ó Ó· Û¯ËÌ·Ù›ÛÔ˘Ó ¤Ó·

Û‡ÌÏÂÁÌ· ˘„ËÏ‹˜ Û˘ÁÁ¤ÓÂÈ·˜ ÌÂ ÙËÓ ªªƒ-9 ÌÂ 1:1

ÛÙÔÈ¯ÂÈÔÌÂÙÚ›·24-25. ∫·Ù¿ ÙË Ì¤ÙÚËÛË ÙˆÓ ÂÈ¤‰ˆÓ

Ï¿ÛÌ·ÙÔ˜ ÙË˜ ªªƒ-9, fiˆ˜ ·Ó·Ê¤ÚıËÎÂ, ̆ ÔÏÔÁ›-

ÛÙËÎ·Ó Ù· Â›Â‰· ÙÔ˘ Δπªƒ-4 ÌÂ ‚¿ÛË ÙËÓ ·Ó·ÏÔ-

Á›· ªªƒ-9/Δπªƒ-4. OÈ ÂÚÂ˘ÓËÙ¤˜ Ô˘ ‰ÈÂÓ‹ÚÁËÛ·Ó

ÙÈ˜ ÌÂÙÚ‹ÛÂÈ˜ ‰ÂÓ ‹Ù·Ó ÂÓ‹ÌÂÚÔÈ ÁÈ· ÙËÓ Ù·˘ÙfiÙËÙ·

ÙˆÓ ‰ÂÈÁÌ¿ÙˆÓ Ô˘ ÂÍÂÙ¿ÛÙËÎ·Ó. Δ· ·ÔÙÂÏ¤ÛÌ·Ù·

ÂÎÊÚ¿ÛÙËÎ·Ó ˆ˜ Û˘ÁÎÂÓÙÚÒÛÂÈ˜ Ï¿ÛÌ·ÙÔ˜ ÙË˜
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ªªƒ-9 Î·È ÙˆÓ Û˘ÌÏÂÁÌ¿ÙˆÓ Δπªƒ-1 Î·È Δπªƒ-4

(ÛÂ ng/ml) ÛÙ· ˘fi ÌÂÏ¤ÙË ‰Â›ÁÌ·Ù·.

™Ù·ÙÈÛÙÈÎ‹ ·Ó¿Ï˘ÛË

OÈ ÙÈÌ¤˜ ÂÎÊÚ¿ÛÙËÎ·Ó ˆ˜ Ì¤ÛÂ˜ ÙÈÌ¤˜±ÛÙ·ÙÈ-

ÛÙÈÎ‹ ‰È·ÊÔÚ¿. O ¤ÏÂÁ¯Ô˜ Student t test ÁÈ· ÌË Û˘-

Û¯ÂÙÈ˙fiÌÂÓÂ˜ ÌÂÙÚ‹ÛÂÈ˜ ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ ÁÈ· ÙÔÓ

˘ÔÏÔÁÈÛÌfi ÙˆÓ ‰È·ÊÔÚÒÓ ·Ó¿ÌÂÛ· ÛÙÈ˜ ‰‡Ô ÔÌ¿-

‰Â˜. OÈ ‰È·ÊÔÚ¤˜ p<0.04 ıÂˆÚ‹ıËÎ·Ó ÛÙ·ÙÈÛÙÈÎ¿

ÛËÌ·ÓÙÈÎ¤˜. ŸÏÂ˜ ÔÈ ·Ó·Ï‡ÛÂÈ˜ ‰ÈÂÓÂÚÁ‹ıËÎ·Ó ÌÂ

ÙÔ ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓÔ ÏÔÁÈÛÌÈÎfi ÛÙ·ÙÈÛÙÈÎ‹˜ ·Ó¿Ï˘ÛË˜

SPSS, USA.

∞¶OΔ∂§∂™ª∞Δ∞

Ÿˆ˜ Ê·›ÓÂÙ·È ÛÙÔÓ ›Ó·Î· 1, ‰ÂÓ ˘¿Ú¯ÂÈ

ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹ ‰È·ÊÔÚ¿ ·Ó¿ÌÂÛ· ÛÙÈ˜ ‰‡Ô

ÔÌ¿‰Â˜ Û‡ÌÊˆÓ· ÌÂ ÙËÓ ËÏÈÎ›·, ÙÔ Ê‡ÏÏÔ, ÙÔ μªπ ‹

ÙÈ˜ ¿ÏÏÂ˜ ·Ú·Ì¤ÙÚÔ˘˜ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘.

∂›ÛË˜, ‰ÂÓ ·ÓÂ˘Ú¤ıËÛ·Ó ‰È·ÊÔÚ¤˜ Ô˘ Ó· Û¯ÂÙ›-

˙ÔÓÙ·È ÌÂ ÙËÓ Î·Ù·Ó¿ÏˆÛË ·ÏÎÔfiÏ (ÌË ‰ËÌÔÛÈÂ˘Ì¤-

Ó· ·ÔÙÂÏ¤ÛÌ·Ù·). Ÿˆ˜ Ê·›ÓÂÙ·È ÛÙÔÓ ›Ó·Î· 2,

Ù· Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙË˜ ªªƒ-9 ‹Ù·Ó ÛËÌ·ÓÙÈÎ¿

˘„ËÏfiÙÂÚ·, ÂÓÒ Ù· Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙˆÓ Δπªƒ-

1 Î·È Δπªƒ-4 ‹Ù·Ó ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂÚ· ÛÙËÓ

ÔÌ¿‰· ∞, ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ÔÌ¿‰· μ ((MMP-9

569±135 ¤Ó·ÓÙÈ 282±117 ng/ml, TIMP-1 169±42 ¤-

Ó·ÓÙÈ 230±37 ng/ml, p<0.01 Î·È TIMP-4 2.1±1.3

¤Ó·ÓÙÈ 4.2±1.98 ng/ml, p<0.04, ·ÓÙ›ÛÙÔÈ¯·).

™À∑∏Δ∏™∏

™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË ‰Â›¯ıËÎÂ fiÙÈ Ù· Â›Â‰·

Ï¿ÛÌ·ÙÔ˜ ÙË˜ ªªƒ-9 ‹Ù·Ó ˘„ËÏfiÙÂÚ· Î·È fiÙÈ Ù·

Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙˆÓ Δπªƒ-1 Î·È Δπªƒ-4 ‹Ù·Ó

¯·ÌËÏfiÙÂÚ· ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ™À ·fi ÂÎÂ›Ó· ÙˆÓ

Û˘ÌÌÂÙÂ¯fiÓÙˆÓ ÌÂ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈÌ¤˜ ∞¶, ·ÎfiÌ·

Î·È ÌÂÙ¿ ÙËÓ ÚÔÛ·ÚÌÔÁ‹ ÁÈ· ËÏÈÎ›·, Ê‡ÏÏÔ, μªπ

Î·È ¿ÏÏˆÓ ÌÂÙ·‚ÏËÙÒÓ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘

ÛÙÈ˜ ‰‡Ô ÔÌ¿‰Â˜. 

ΔÔ ∂∫™ Â›Ó·È ¤Ó· ˙ˆÙÈÎfi Û˘ÛÙ·ÙÈÎfi ÙÔ˘ Û˘Ó-

‰ÂÙÈÎÔ‡ ÈÛÙÔ‡ Ô˘ ÂÚÈ‚¿ÏÏÂÈ Ù· Î‡ÙÙ·Ú· Û˘Ì·-

ÁÒÓ ÔÚÁ¿ÓˆÓ17. ∞ÔÙÂÏÂ›Ù·È ·fi ‚·ÛÈÎ¿ ‰ÔÌÈÎ¿

Û˘ÛÙ·ÙÈÎ¿, fiˆ˜ ÎÔÏÏ·ÁfiÓÔ Î·È ÂÏ·ÛÙ›ÓË, Î·ıÒ˜

Î·È ·fi ÈÔ ÂÍÂÈ‰ÈÎÂ˘Ì¤ÓÂ˜ ÚˆÙÂ˝ÓÂ˜, fiˆ˜ ÈÓÈ‰›-

ÓË (fibrillin) Î·È ÈÓˆ‰ÔÓÂÎÙ›ÓË (fibronectin), Î·È

ÚˆÙÂÔÁÏ˘Î¿ÓÂ˜17. ΔÔ ÎÔÏÏ·ÁfiÓÔ Ù‡Ô˘ π Î·È πππ

Â›Ó·È ÙÔ ÂÈÎÚ·ÙÒÓ Û˘ÛÙ·ÙÈÎfi ÙÔ˘ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡

∂∫™. ∏ ·ÔÛ‡ÓıÂÛË ÙÔ˘ ÎÔÏÏ·ÁfiÓÔ˘ Î·È ÙˆÓ ¿Ï-

ÏˆÓ Û˘ÛÙ·ÙÈÎÒÓ ‰È·ÌÂÛÔÏ·‚Â›Ù·È ·fi ÙÈ˜ MMPs16.

Δ· ¤Ó˙˘Ì· ·˘Ù¿ ˘fiÎÂÈÓÙ·È ÛÂ ÂÈ‰ÈÎ‹ Ú‡ıÌÈÛË ·fi

ÙÔ˘˜ Δπªƒs17,26. ∂È‰ÈÎ¿ Ë ˘¤ÚÙ·ÛË Û¯ÂÙ›˙ÂÙ·È ÌÂ

·˘ÍËÌ¤ÓË ÂÓ·fiıÂÛË ÎÔÏÏ·ÁfiÓÔ˘, È‰È·ÈÙ¤Úˆ˜ ÙˆÓ

Ù‡ˆÓ π, ππ Î·È IV16.

∏ ªªƒ-9 Â›Ó·È Ì¤ÏÔ˜ ÙË˜ ÔÌ¿‰·˜ ÙˆÓ ÁÂÏ·ÙÈ-

ÓÒÓ (gelatins). O Δπªƒ-1 Û˘ÓÙ›ıÂÙ·È ·fi Ù· Â-

ÚÈÛÛfiÙÂÚ· Â›‰Ë Î˘ÙÙ¿ÚˆÓ ÙÔ˘ Û˘Ó‰ÂÙÈÎÔ‡ ÈÛÙÔ‡

Î·È ¤¯ÂÈ ÌÂÁ¿ÏÔ Â‡ÚÔ˜ ‰Ú·ÛÙÈÎfiÙËÙ·˜ ¤Ó·ÓÙÈ ÙˆÓ

MMPs. ™Â ÂÓÂÚÁ¿ ·ÔÚÚÔÊËÙÈÎÔ‡˜ ÈÛÙÔ‡˜, Ô

Δπªƒ-1 ˘ÂÚÂÎÊÚ¿˙ÂÙ·È Î·È Û¯ËÌ·Ù›˙ÂÈ ˘„ËÏ‹˜

Û˘ÁÁ¤ÓÂÈ·˜ Î·È ÌË-·Ó·ÛÙÚ¤„ÈÌ· Û˘ÌÏ¤ÁÌ·Ù· ÌÂ

AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË,  18,  1 35

¶›Ó·Î·˜ 1. ¢ËÌÔÁÚ·ÊÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ Î·È ÂÚÁ·ÛÙË-

ÚÈ·Îfi˜ ¤ÏÂÁ¯Ô˜ ÙÔ˘ ˘fi ÌÂÏ¤ÙË ÏËı˘ÛÌÔ‡

OÌ¿‰· A OÌ¿‰· B p
(n=24) (n=106)

∏ÏÈÎ›· (¤ÙË) 46±7 44±6 NS

º‡ÏÔ (∞/£) 11/13 49/57 NS

BMI (kg/m2) 25.9±2.1 25.5±2.4 NS

∫ÏÈÓÈÎ‹ ™∞¶ (mmHg) 125±8 124±7 NS

∫ÏÈÓÈÎ‹ ¢∞¶ (mmHg) 80±3 79±4 NS

OÏÈÎ‹ ¯ÔÏËÛÙÂÚfiÏË

(mg/dl) 234±26 232±25 NS

HDL (mg/dl) 43±6 42±4 NS

LDL (mg/dl) 160±30 156±27 NS

ΔÚÈÁÏ˘ÎÂÚ›‰È· (mg/dl) 99±31 102±32 NS

™∞¶ = ™˘ÛÙÔÏÈÎ‹ ∞ÚÙËÚÈ·Î‹ ¶›ÂÛË 
¢∞¶ = ¢È·ÛÙÔÏÈÎ‹ ∞ÚÙËÚÈ·Î‹ ¶›ÂÛË 
BMI = Body Mass Index, ¢Â›ÎÙË˜ Ì¿˙·˜-ÛÒÌ·ÙÔ˜ 
LDL = Low Density Lipoprotein, Ã·ÌËÏ‹˜ ˘ÎÓfiÙËÙ·˜ ÏÈ-
ÔÚˆÙÂ˝ÓË
∏DL = High Density Lipoprotein, Ã·ÌËÏ‹˜ ˘ÎÓfiÙËÙ·˜
ÏÈÔÚˆÙÂ˝ÓË
∞/£ = ÕÚÚÂÓ/£‹Ï˘

¶›Ó·Î·˜ 2. ∞ÔÙÂÏ¤ÛÌ·Ù· Î·È Û‡ÁÎÚÈÛË ÙˆÓ ÔÌ¿‰ˆÓ

OÌ¿‰· A OÌ¿‰· B p
(n=24) (n=106)

MMP-9 (ng/ml) 569±135 282±117 <0.01

TIMP-1 (ng/ml) 169±42 230±37 <0.01

TIMP-4 (ng/ml) 2.1±1.3 4.2±1.98 <0.04

ª¤ÛË ∏ÌÂÚ‹ÛÈ· ™∞¶

(mmHg) 138±6 122±7 <0.01 

ª¤ÛË ∏ÌÂÚ‹ÛÈ· ¢∞¶

(mmHg) 90±4 79±4 <0.01 

™∞¶ = ™˘ÛÙÔÏÈÎ‹ ∞ÚÙËÚÈ·Î‹ ¶›ÂÛË 

¢∞¶ = ¢È·ÛÙÔÏÈÎ‹ ∞ÚÙËÚÈ·Î‹ ¶›ÂÛË 

MMP-9 (Matrix Metalloproteinase-9) = MMP-9 (ªÂÙ·Ï-

ÏÔÚˆÙÂ˚Ó¿ÛË ÛÙÚÒÌ·ÙÔ˜-9)

Δπªƒ-4 (Tissue Inhibitor of Matrix Metalloproteinases-4)

= TIMP-4 (πÛÙÈÎfi˜ ·Ó·ÛÙÔÏ¤·˜ ÌÂÙ·ÏÏÔÚˆÙÂ˚Ó·ÛÒÓ

ÛÙÚÒÌ·ÙÔ˜-4)

Δπªƒ-1 (Tissue Inhibitor of Matrix Metalloproteinases-1)

= TIMP-1 (πÛÙÈÎfi˜ ·Ó·ÛÙÔÏ¤·˜ ÌÂÙ·ÏÏÔÚˆÙÂ˚Ó·ÛÒÓ

ÛÙÚÒÌ·ÙÔ˜-1)



ÙÈ˜ ÂÓÂÚÁ¤˜ MMPs16. O Δπªƒ-4 Â›Ó·È Ô ÈÔ ÔÏ˘-

ÏËı‹˜ ·Ó·ÛÙÔÏ¤·˜ MMPs ÛÙÔ Ì˘ÔÎ¿Ú‰ÈÔ ·ÓıÚÒ-

ˆÓ Î·È ÔÓÙÈÎÈÒÓ27,28. ∏ ‰È·Ù·Ú·¯‹ ÙË˜ ªªƒ-

9/Δπªƒ-1 ·Ó·ÏÔÁ›·˜ ‰Ú·ÛÙÈÎfiÙËÙ·˜ ÂÓ‰¤¯ÂÙ·È Ó·

˘ÔÎÚ‡ÙÂÙ·È ÛÙËÓ ·ıÔÁ¤ÓÂÈ· Î·Ú‰È·ÁÁÂÈ·ÎÒÓ

ÓfiÛˆÓ, fiˆ˜ ÙÔ ·ÓÂ‡Ú˘ÛÌ· ÙË˜ ÎÔÈÏÈ·Î‹˜ ·ÔÚÙ‹˜,

ÙˆÓ ÊÏÂ‚ÈÎÒÓ ÎÈÚÛÒÓ, ÙË˜ ˘¤ÚÙ·ÛË˜ Î·È ÙË˜ ÚÔ-

ÂÎÏ·Ì„›·˜19, Î·ıÒ˜ Î·È ÙÔ˘ ÂÌÊÚ¿ÁÌ·ÙÔ˜ ÙÔ˘ Ì˘Ô-

Î·Ú‰›Ô˘29, ÙË˜ Î·Ú‰È·Î‹˜ ·ÓÂ¿ÚÎÂÈ·˜30 Î·È ÙË˜

‰È·Ù·ÙÈÎ‹˜ Ì˘ÔÎ·Ú‰ÈÔ¿ıÂÈ·˜30. Δ· ‰È·ı¤ÛÈÌ·

ÛÙÔÈ¯Â›· ·fi ÌÂÏ¤ÙÂ˜ ÛÂ ·ÓıÚÒÔ˘˜ Â¤‰ÂÈÍ·Ó ÌÂ-

Á¿ÏË Û˘Û¯¤ÙÈÛË ÙˆÓ ÂÈ¤‰ˆÓ Ï¿ÛÌ·ÙÔ˜ ÙË˜

ªªƒ-9, Δπªƒ-1 Î·È Δπªƒ-4 Î·È ÙË˜ ∞¶ ÛÂ ˘ÁÈÂ›˜

ÚÔ¸ÂÚÙ·ÛÈÎÔ‡˜32. ∂›ÛË˜, ÔÈ ‰È·Ù·Ú·¯¤˜ ÙË˜ È-

ÛÔÚÚÔ›·˜ ªªƒ-9/Δπªƒ ÂÓ‰¤¯ÂÙ·È Ó· ·›˙Ô˘Ó

ÛËÌ·ÓÙÈÎfi ÚfiÏÔ ÛÙË ‰ÔÌÈÎ‹, ÏÂÈÙÔ˘ÚÁÈÎ‹ Î·È ÎÏÈÓÈ-

Î‹ ÂÎ‰‹ÏˆÛË ÙË˜ ˘ÂÚÙ·ÛÈÎ‹˜ ÓfiÛÔ˘33.

O Laviades Î·È Û˘Ó. ·Ú·Ù‹ÚËÛ·Ó ˘„ËÏfiÙÂÚÂ˜

Û˘ÁÎÂÓÙÚÒÛÂÈ˜ Ï¿ÛÌ·ÙÔ˜ ÙÔ˘ Δπªƒ-1 ÛÂ ·ÛıÂÓÂ›˜

ÌÂ ˘¤ÚÙ·ÛË34, ÂÓÒ ¤¯ÂÈ ‰È·Ù˘ˆıÂ› Â›ÛË˜ fiÙÈ Ù·

·˘ÍËÌ¤Ó· Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙÔ˘ Δπªƒ-1 ÂÓ‰¤¯Â-

Ù·È Ó· ·ÔÙÂÏÔ‡Ó ¯Ú‹ÛÈÌÔ ‰Â›ÎÙË ÙË˜ ‰È·ÛÙÔÏÈÎ‹˜

Ï‹ÚˆÛË˜ Î·È ÙË˜ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜ ÙË˜ ·ÚÈÛÙÂÚ‹˜

ÎÔÈÏ›·˜, Î·ıÒ˜ Î·È Èı·Ófi ÌË-ÂÂÌ‚·ÙÈÎfi ‰Â›ÎÙË

›ÓˆÛË˜ ÙÔ˘ Ì˘ÔÎ·Ú‰›Ô˘35. OÈ ÙÈÌ¤˜ ÙË˜ ªªƒ-9

¤¯Ô˘Ó ‚ÚÂıÂ› ¯·ÌËÏfiÙÂÚÂ˜ ‹ ·Ú·Ï‹ÛÈÂ˜ ÛÂ ·ÛıÂ-

ÓÂ›˜ ÌÂ ˘¤ÚÙ·ÛË Î·Ù¿ ÙË Û‡ÁÎÚÈÛË ÌÂ ÓÔÚÌÔÙ·ÛÈ-

ÎÔ‡˜ ÙË˜ ÔÌ¿‰·˜ control36,37. ∞ÓÙ›ıÂÙ·, ¿ÏÏÂ˜ ÌÂÏ¤-

ÙÂ˜ ¤‰ÂÈÍ·Ó ·˘ÍËÌ¤ÓÂ˜ ÙÈÌ¤˜ ªªƒ-9 Î·È Δπªƒ-1

Î·Ù¿ ÙËÓ ›‰È· Û‡ÁÎÚÈÛË ·ÛıÂÓÒÓ38,39. ∂ÈÚfiÛıÂÙ·,

ÔÈ ›‰ÈÔÈ Û˘ÁÁÚ·ÊÂ›˜ ·Ú·Ù‹ÚËÛ·Ó fiÙÈ ÔÈ ·˘ÍËÌ¤ÓÂ˜

ÙÈÌ¤˜ ÙË˜ ªªƒ-9 Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ·˘ÍËÌ¤Ó· scores

Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ ÎÈÓ‰‡ÓÔ˘ Î·Ù¿ Framingham38 Î·È

fiÙÈ Ù· ·˘ÍËÌ¤Ó· Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙË˜ ªªƒ-9

Î·È ÙÔ˘ Δπªƒ-1 Ê·›ÓÂÙ·È Ó· ÌÂÙ·‚¿ÏÏÔÓÙ·È ÛÙËÓ

˘¤ÚÙ·ÛË Î‡ËÛË˜40. ∂ÈÏ¤ÔÓ, ÔÈ Tayebjee Î·È Û˘Ó.

·Ú·Ù‹ÚËÛ·Ó ˘„ËÏfiÙÂÚ· Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙË˜

ªªƒ-9 Î·È ÙÔ˘ Δπªƒ-1 ÛÂ ‰È·‚ËÙÈÎÔ‡˜ ·ÛıÂÓÂ›˜

Î·Ù¿ ÙË Û‡ÁÎÚÈÛË ÌÂ ÌË-‰È·‚ËÙÈÎÔ‡˜41. 

™Â Û˘ÌÊˆÓ›· ÌÂ ÙÈ˜ ÚÔ·Ó·ÊÂÚıÂ›ÛÂ˜ ÌÂÏ¤-

ÙÂ˜, Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ·ÚÔ‡Û·˜ ¤ÚÂ˘Ó·˜ ·Ó¤-

‰ÂÈÍ·Ó ÛËÌ·ÓÙÈÎ‹ ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ Ï¿ÛÌ·-

ÙÔ˜ ÙË˜ ªªƒ-9, fiÌˆ˜, ÛÂ ·ÓÙ›ıÂÛË ÌÂ Ù· ·Ó·ÊÂ-

ÚfiÌÂÓ· Â˘Ú‹Ì·Ù·, Ù· ·ÔÙÂÏ¤ÛÌ·Ù¿ Ì·˜ ÂÂÛ‹Ì·-

Ó·Ó ÌÂÈˆÌ¤Ó· Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙÔ˘ Δπªƒ-1.

∞˘Ù‹ Ë ·Û˘ÌÊˆÓ›· ›Ûˆ˜ Ó· ·ÓÙ·Ó·ÎÏ¿ ¤Ó·Ó ÚÒÈ-

ÌÔ ÚÔÁÓˆÛÙÈÎfi ‰Â›ÎÙË ÁÈ· ÌÂÏÏÔÓÙÈÎ‹ ·Ó¿Ù˘ÍË

Î·Ú‰È·ÁÁÂÈ·Î‹˜ ÓfiÛÔ˘, ÂÊfiÛÔÓ ÔÈ MMPs ¤¯Ô˘Ó

¤ÌÌÂÛË Â›‰Ú·ÛË ÛÙÔ˘˜ ‰È·‡ÏÔ˘˜ ÈfiÓÙˆÓ ÙˆÓ ÂÓ‰Ô-

ıËÏÈ·ÎÒÓ Î·È ÏÂ›ˆÓ Ì˘˚ÎÒÓ Î˘ÙÙ¿ÚˆÓ ÙˆÓ ·ÁÁÂ›-

ˆÓ, Î·ıÒ˜ Î·È ÛÂ ¿ÏÏÔ˘˜ ÌË¯·ÓÈÛÌÔ‡˜ ·ÁÁÂÈ·Î‹˜

¯¿Ï·ÛË˜ Î·È Û‡Û·ÛË˜19,42-43.

O Δπªƒ-4 ·Ó·Î·Ï‡ÊıËÎÂ ÚfiÛÊ·Ù· Î·È ·Ô-

ÙÂÏÂ› ÙÔÓ ÔÏ˘ÏËı¤ÛÙÂÚÔ ·Ó·ÛÙÔÏ¤· MMPs ÛÙÔ

·ÓıÚÒÈÓÔ Ì˘ÔÎ¿Ú‰ÈÔ27. ¶ÚfiÛÊ·ÙÂ˜ ÂÈÚ·Ì·ÙÈÎ¤˜

ÌÂÏ¤ÙÂ˜ ÙÔ˘ ˘ÂÚÙ·ÛÈÎÔ‡ Ì˘ÔÎ·Ú‰›Ô˘ ·Ó¤‰ÂÈÍ·Ó

ÙËÓ ·ÚÔ˘Û›· ˘ÂÚ¤ÎÊÚ·ÛË˜ ÙÔ˘ Δπªƒ-4 ÛÙË Ì˘Â-

ÏÒ‰Ë ÌÔ›Ú· ÙˆÓ ÓÂÊÚÒÓ, Ô˘ ÂÓ‰¤¯ÂÙ·È Ó· ·Ó·-

ÛÙ¤ÏÏÂÈ ÙËÓ ÎÔÏÏ·ÁÔÓÔÏ˘ÙÈÎ‹ ‰Ú·ÛÙËÚÈfiÙËÙ· Ô˘

Û˘Ì‚¿ÏÏÂÈ ÛÙË ‚Ï¿‚Ë ÙˆÓ ÓÂÊÚÒÓˆÓ Î·È ÛÙÔ ˘ÂÚ-

Ù·ÛÈÎfi remodeling44. Δ· ‰È·ı¤ÛÈÌ· ÛÙÔÈ¯Â›· ·fi

ÌÂÏ¤ÙÂ˜ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Î·Ú‰È·ÁÁÂÈ·Î‹ ÓfiÛÔ ¤‰ÂÈ-

Í·Ó ˆ˜ ˘¿Ú¯ÂÈ ÂÎÏÂÎÙÈÎ‹ ÚÔ˜ Ù· Î¿Ùˆ Ú‡ıÌÈÛË

(downregulation) ÙÔ˘ Δπªƒ-1 Î·È Ù·˘Ùfi¯ÚÔÓË ÚÔ˜

Ù· ¿Óˆ Ú‡ıÌÈÛË (upregulation) ÙË˜ ªªƒ-9, Î·ıÒ˜

Î·È ÁÂÏ·ÙÈÓÔÏ˘ÙÈÎ‹ ‰Ú·ÛÙËÚÈfiÙËÙ· ÛÙÔ Ì˘ÔÎ¿Ú‰ÈÔ

˘fi Î·Ú‰È·Î‹ ·ÓÂ¿ÚÎÂÈ·. OÈ ÌÂÙ·‚ÔÏ¤˜ ·˘Ù¤˜ Â˘-

ÓÔÔ‡Ó ÙËÓ ·ÔÛ‡ÓıÂÛË ÙÔ˘ ÛÙÚÒÌ·ÙÔ˜ Î·È ÙËÓ ·Ó·-

ÛÙÚÔÊ‹ ÙË˜ Û¯¤ÛË˜ ÂÓ·fiıÂÛË˜/·ÔÛ‡ÓıÂÛË˜ ÎÔÏ-

Ï·ÁfiÓÔ˘ ˘¤Ú ÙË˜ ÂÓ·fiıÂÛË˜ (collagen turnover).

∞˘Ù‹ Ë ÌÂÙ·‚ÔÏ‹ ÛÙËÓ ÈÛÔÚÚÔ›· ÙˆÓ ÂÈ¤‰ˆÓ

Ï¿ÛÌ·ÙÔ˜ ÙË˜ ªªƒ-9 Î·È ÙÔ˘ Δπªƒ-4 Â›Ó·È ÛÂ

Û˘ÌÊˆÓ›· ÌÂ Ù· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤-

ÙË˜. ÀÔÛÙËÚ›˙ÂÈ ‰Â ÙËÓ Ú·ÎÙÈÎ‹ Ó¤ˆÓ ıÂÚ·Â˘ÙÈ-

ÎÒÓ ÛÙÚ·ÙËÁÈÎÒÓ ÌÂ ÛÎÔfi ÙËÓ ·Ó·ÛÙÔÏ‹ ÙË˜ ‰È·‰È-

Î·Û›·˜ ÙÔ˘ remodeling Î·È ÙË˜ ‰È¿Ù·ÛË˜ ÙË˜ ·ÚÈÛÙÂ-

Ú‹˜ ÎÔÈÏ›·˜ ÛÙËÓ ·ÓÂ·ÚÎÔ‡Û· Î·Ú‰È¿31.

¶ÂÚÈÔÚÈÛÌÔ› ÙË˜ ÌÂÏ¤ÙË˜

¶ÂÚÈÔÚÈÛÌfi ÛÙË ÌÂÏ¤ÙË ·ÔÙÂÏÂ› Ë ¤ÏÏÂÈ„Ë

‰ÂÈÁÌ·ÙÔÏË„›·˜ Ì˘ÔÎ·Ú‰È·ÎÔ‡ Î·È ·ÁÁÂÈ·ÎÔ‡

ÈÛÙÔ‡ ÛÙÔÓ ˘fi ÌÂÏ¤ÙË ÏËı˘ÛÌfi, Ô˘ ı· Â‰Ú·›ˆ-

ÓÂ È‰Âˆ‰Ò˜ ÙË Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ÙË˜ ‰Ú·ÛÙËÚÈfiÙË-

Ù·˜ ÙˆÓ ªªƒ-9 Î·È Δπªƒ ÛÂ ÈÛÙÈÎfi Â›Â‰Ô Î·È

ÙˆÓ Î˘ÎÏÔÊÔÚÔ‡ÓÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘˜ ÛÙÔ Ï¿-

ÛÌ·.O ÌÈÎÚfi˜ ·ÚÈıÌfi˜ ‰Â›ÁÌ·ÙÔ˜ ·ÛıÂÓÒÓ ÙË˜ ÌÂ-

Ï¤ÙË˜ Â›Ó·È Â˘Ú‡ÙÂÚ· ÈÛfiÙÈÌÔ˜ ÌÂ ÂÎÂ›ÓÔ ÚÔËÁÔ‡-

ÌÂÓˆÓ ÌÂÏÂÙÒÓ35,38. 

∂›ÛË˜, ÙÔ ·fiÏ˘ÙÔ Â›Â‰Ô (net level) ÙË˜

‰Ú·ÛÙÈÎfiÙËÙ·˜ ÙË˜ ªªƒ-9 ÂÓ Ì¤ÚÂÈ ÂÍ·ÚÙ¿Ù·È ·fi

ÙÈ˜ Û¯ÂÙÈÎ¤˜ Û˘ÁÎÂÓÙÚÒÛÂÈ˜ ÙÔ˘ ÂÏÂ‡ıÂÚÔ˘ ÂÓÂÚ-

ÁÔ‡ ÂÓ˙‡ÌÔ˘ Î·È ÙˆÓ ·Ó·ÛÙÔÏ¤ˆÓ ÙÔ˘45. OÈ MMPs

Î·È ÔÈ TIMPs Î˘ÎÏÔÊÔÚÔ‡Ó ÌÂ ÂÏ¤˘ıÂÚË ÌÔÚÊ‹ ‹

ÌÂ ÙË ÌÔÚÊ‹ Û˘ÌÏ¤ÁÌ·ÙÔ˜. H ÙÂÏÂ˘Ù·›· ÌÔÚÊ‹

‰‡ÛÎÔÏ· ‰È·¯ˆÚ›˙ÂÙ·È Î·Ù¿ ÙË Ì¤ÙÚËÛË ÌÂ Ù· kit

ELISA. Δ¤ÏÔ˜, ‰ÂÓ ‰ÈÂÓÂÚÁ‹ıËÎÂ ·Ó¿Ï˘ÛË ·ÏÈÓ-

‰ÚfiÌËÛË˜ ÏfiÁˆ ÙÔ˘ ÌÈÎÚÔ‡ ‰Â›ÁÌ·ÙÔ˜ ·ÛıÂÓÒÓ. ∏

·ÚÔ‡Û· ÌÂÏ¤ÙË ·ÔÙÂÏÂ› ÙËÓ ÚÒÙË ÌÂÏ¤ÙË Ô˘

ÂÌÊ·Ó›˙ÂÙ·È ÛÙË ‚È‚ÏÈÔÁÚ·Ê›· Û¯ÂÙÈÎ¿ ÌÂ Ù· Â›-

Â‰· ÙˆÓ MMPs ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ™À.
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Δ· Â˘Ú‹Ì·Ù· ÙË˜ ·ÚÔ‡Û·˜ ÌÂÏ¤ÙË˜ ˘Ô‰ËÏÒ-

ÓÔ˘Ó fiÙÈ Ù· Â›Â‰· Ï¿ÛÌ·ÙÔ˜ ÙË˜ ªªƒ-9 Â›Ó·È

ÛËÌ·ÓÙÈÎ¿ ˘„ËÏfiÙÂÚ·, ÂÓÒ ÙˆÓ Δπªƒ-1 Î·È

Δπªƒ-4 Â›Ó·È ÛËÌ·ÓÙÈÎ¿ ¯·ÌËÏfiÙÂÚ· ÛÂ ·ÛıÂÓÂ›˜

ÌÂ ™À ÛÂ Û‡ÁÎÚÈÛË ÌÂ ¿ÙÔÌ· ÌÂ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÙÈ-

Ì¤˜ ∞¶. ∞˘Ù‹ Ë ‰È·Ù·Ú·¯‹ ÛÙËÓ ÈÛÔÚÚÔ›· ¤Î-

ÊÚ·ÛË˜ ÙË˜ ªªƒ-9 Î·È ÙˆÓ ÈÛÙÈÎÒÓ ·Ó·ÛÙÔÏ¤ˆÓ

ÙË˜, Δπªƒ-1 Î·È Δπªƒ-4, ÂÓ‰Â¯ÔÌ¤Óˆ˜ Ó· ÛËÌ·›-

ÓÂÈ ÙËÓ ¤Ó·ÚÍË Î·È Ó· ÚÔ¿ÁÂÈ ÙÔ remodeling Î·È

ÙË ‰˘ÛÏÂÈÙÔ˘ÚÁ›· ÙË˜ ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜ ÛÂ ·ÛıÂ-

ÓÂ›˜ ÌÂ ™À. ¶ÂÚ·ÈÙ¤Úˆ ÌÂÏ¤ÙÂ˜ Â›Ó·È ·Ó·ÁÎ·›Â˜

ÁÈ· ÙËÓ Î·Ù·ÓfiËÛË ÙˆÓ Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ Â˘ÚËÌ¿-

ÙˆÓ, ÒÛÙÂ Ó· ÂÎÙÈÌËıÂ› ÔÚı¿ ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË Ô

Î·Ú‰È·ÁÁÂÈ·Îfi˜ Î›Ó‰˘ÓÔ˜ Ô˘ ‰È·ÙÚ¤¯Ô˘Ó ÔÈ ·ÛıÂ-

ÓÂ›˜ ÌÂ Û˘ÁÎ·Ï˘ÌÌ¤ÓË ˘¤ÚÙ·ÛË.

SUMMARY

Spyropoulos S, Papadopoulos D, Perrea D, Sanidas

EA, Mpratsas A, Papazachou O, Makris T, Votteas

V. Changes of matrix metalloproteinases in pati-
ents with masked hypertension. ∞rterial Hyperten-
sion 2009; 18: 32-39.

Masked hypertension is a clinical condition with

normal office blood pressure (BP) and ambulatory

blood pressure monitoring readings (ABPM) within

the hypertensive range. Several studies have

demonstrated differences in MH prevalence and have

indicated MH as a significant predictor of car-

diovascular disease (CD). Hypertension is associated

with vascular remodeling and vascular wall compo-

nents rearrangement, including ECM proteins.

Matrix metalloproteinases (MMPs) are zinc related

endopeptidases with the ability to degrade all extra-

cellular matrix (ECM) components at normal pH.

MMPs activity is significantly regulated by their tissue

inhibitors (tissue inhibitors of metalloproteinases,

TIMPs). The aim of this study was to investigate alte-

rations in collagen degradation in patients with MH

and possible associations with MMPs plasma con-

centration. Twenty-four (11 male,13 female) patients

with MH, mean age 46 ± 7 years, body mass index

(BMI) 25.9 ± 2.1 Kg/m2 (group A), and 106 healthy

normotensives, (49 male, 57 female), mean age 44 ±

6 years, BMI 25.5 ± 2.4 Kg/m2 (group B), without hi-

story of CD or diabetes mellitus (DM) were studied.

The 2 groups were matched for age, sex and BMI.

Plasma levels of matrix metalloproteinase-9 (MMP-

9), TIMP-1 and TIMP-4 were determined by ELISA.

Plasma MMP-9 levels were significantly higher, while

TIMP-1 and TIMP-4 levels were significantly lower

in-group A compared with group B (MMP-9 569 ±

135 vs 282 ± 117  ng/ml, TIMP-1169 ± 42 vs 230 ± 37

ng/ml p<0.01 and TIMP-4 2.1 ± 1.3 vs 4.2 ± 1.98 ng/

ml p< 0.04, respectively). Patients with MH had signi-

ficantly increased MMP-9 plasma levels and signifi-

cantly decreased plasma levels of TIMP-1 and TIMP-

4, compared with subjects with NBP. These findings

indicate an MMPs/TIMPs ratio alteration, which may

play a role in vascular and cardiac remodeling of pa-

tients with MH. Further studies are necessary, in

order to estimate CV risk in MH.
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