
H ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË ÛÂ ·ÛıÂÓÂ›˜
ÌÂ ¯ÚfiÓÈ· ÓÂÊÚÈÎ‹ ·ÓÂ¿ÚÎÂÈ·

¶ÂÚ›ÏË„Ë

∏ ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË, È‰È·›ÙÂÚ· Ì¿ÏÈÛÙ· Ë ·Û‚ÂÛÙÔÔ›Ë-
ÛË ÙˆÓ ÛÙÂÊ·ÓÈ·›ˆÓ, ·Ú·ÙËÚÂ›Ù·È Û¯Â‰fiÓ ÛÂ fiÏ· Ù· ¿ÙÔÌ· ÙË˜ ÚÔ-
¯ˆÚËÌ¤ÓË˜ ËÏÈÎ›·˜ (>65 ÂÙÒÓ) Î·È, fiÙ·Ó ÂÈÓ·È ÛËÌ·ÓÙÈÎ‹, Û˘Ó‰¤ÂÙ·È
ÌÂ ·˘ÍËÌ¤ÓÔ Î›Ó‰˘ÓÔ ÂÎ‰‹ÏˆÛË˜ ÂÌÊÚ¿ÁÌ·ÙÔ˜ ÙÔ˘ Ì˘ÔÎ·Ú‰›Ô˘. ∏
·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË, ÛÙ· Ï·›ÛÈ· ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜ ÙˆÓ Ì·-
Ï·ÎÒÓ ÌÔÚ›ˆÓ, ·Ú·ÙËÚÂ›Ù·È ÌÂ È‰È·›ÙÂÚË Û˘¯ÓfiÙËÙ· Î·È ‚·Ú‡ÙËÙ·
ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ ¯ÚfiÓÈ· ÓÂÊÚÈÎ‹ ·ÓÂ¿ÚÎÂÈ· ÙÂÏÈÎÔ‡ ÛÙ·‰›Ô˘. ª¤-
¯ÚÈ ÚfiÛÊ·Ù·, ÂıÂˆÚÂ›ÙÔ ·ıËÙÈÎ‹ ‰È·‰ÈÎ·Û›· ·fiÙÔÎË ÙÔ˘ ·˘ÍË-
Ì¤ÓÔ˘ ÁÈÓfiÌÂÓÔ˘ ·Û‚ÂÛÙ›Ô˘ – ÊˆÛÊfiÚÔ˘, Û‹ÌÂÚ· fiÌˆ˜ ÈÛÙÂ‡ÂÙ·È
fiÙÈ ÚfiÎÂÈÙ·È ÁÈ· ÌÈ· ÂÓÂÚÁËÙÈÎ‹ Î˘ÙÙ·ÚÈÎ‹ ‰È·‰ÈÎ·Û›·, Ô˘ ˘fiÎÂÈ-
Ù·È ÛÂ ÔÏ‡ÏÔÎÔ˘˜ Ú˘ıÌÈÛÙÈÎÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜. ∂ÓÙÔ›˙ÂÙ·È Û˘ÓË-
ı¤ÛÙÂÚ· ÛÙÔ Ì¤ÛÔ ¯ÈÙÒÓ· ÙˆÓ ·ÚÙËÚÈÒÓ, ÚÔÎ·ÏÒÓÙ·˜ ÛÎÏ‹Ú˘ÓÛË
ÙÔ˘ ·ÁÁÂÈ·ÎÔ‡ ÙÔÈ¯ÒÌ·ÙÔ˜ Î·È Ì·˙› ÌÂ ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ ¤Ûˆ
¯ÈÙÒÓ·, Ë ÔÔ›· Û˘Ó‰¤ÂÙ·È ÌÂ ÙËÓ ·ıËÚÔÛÎÏ‹ÚˆÛË, Â˘ı‡ÓÔÓÙ·È ÛÂ
ÛËÌ·ÓÙÈÎfi ‚·ıÌfi ÁÈ· ÙËÓ ÂÌÊ¿ÓÈÛË Î·Ú‰È·ÁÁÂÈ·ÎÒÓ ÂÎ‰ËÏÒÛÂˆÓ
ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ ¯ÚfiÓÈ· ÓÂÊÚÈÎ‹ ·ÓÂ¿ÚÎÂÈ·. ¶ÂÚÈÁÚ¿ÊÔÓÙ·È ÔÈ
ÌË¯·ÓÈÛÌÔ› Î·È ÔÈ Î‡ÚÈÔÈ ·Ú¿ÁÔÓÙÂ˜, Ô˘ Â˘ÓÔÔ‡Ó ‹ ·Ó·ÛÙ¤ÏÏÔ˘Ó
ÙËÓ ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË, Î·ıÒ˜ Î·È Ù· ‰È·ı¤ÛÈÌ· ıÂÚ·Â˘ÙÈÎ¿
Ì¤Û· ÁÈ· ÙËÓ ·ÓÙÈÌÂÙÒÈÛ‹ ÙË˜.

§¤ÍÂÈ˜ ÎÏÂÈ‰È¿: ·Û‚ÂÛÙÔÔ›ËÛË, Î·Ú‰È·ÁÁÂÈ·Î‹ ÓfiÛÔ˜, ÔÛÙÂÔÔ›Ë-
ÛË, ÛÙÂÊ·ÓÈ·›· ÓfiÛÔ˜, Ã¡∞.

EÈÛ·ÁˆÁ‹

∏ ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË ˆ˜ ÁÂÓÈÎfi Ê·ÈÓfiÌÂÓÔ, ·ÏÏ¿ Î·È Ë

·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ÛÙÂÊ·ÓÈ·›ˆÓ ÂÈ‰ÈÎfiÙÂÚ·, ·Ú·ÙËÚÂ›Ù·È Û¯Â-

‰fiÓ ÛÂ fiÏÔ˘˜ ÙÔ˘˜ ·ÓıÚÒÔ˘˜ ¿Óˆ ÙˆÓ 65 ÂÙÒÓ. ªÂÁ·Ï‡ÙÂÚË Â›-

ÙˆÛË Î·È ‚·Ú‡ÙËÙ· ÙË˜ ÓfiÛÔ˘ ÂÌÊ·Ó›˙ÂÙ·È ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ¯Úfi-

ÓÈ· ÓÂÊÚÈÎ‹ ·ÓÂ¿ÚÎÂÈ· (Ã¡∞) ÙÂÏÈÎÔ‡ ÛÙ·‰›Ô˘1-3.

ªÂÏ¤ÙÂ˜ ÙˆÓ ÛÙÂÊ·ÓÈ·›ˆÓ ·ÚÙËÚÈÒÓ ÌÂ Ó¤Â˜ ÌË ÂÂÌ‚·ÙÈÎ¤˜

ÙÂ¯ÓÈÎ¤˜, fiˆ˜ Â›Ó·È Ë ·ÍÔÓÈÎ‹ ÙÔÌÔÁÚ·Ê›· ËÏÂÎÙÚÔÓÈÎ‹˜ ‰¤ÛÌË˜

(electron beam computed tomÔgraphy) Î·È ÙÔ ÂÓ‰·ÁÁÂÈ·Îfi ˘Â-

ÚË¯ÔÁÚ¿ÊËÌ· (intravascular ultrasound), ¤¯Ô˘Ó ÂÈ‚Â‚·ÈÒÛÂÈ ÙËÓ

·ÓÙ›ÏË„Ë fiÙÈ, ÛÙÔ ÁÂÓÈÎfi ÏËı˘ÛÌfi, ¿Óˆ ·fi ÙÔ 70% ÙˆÓ ·ıË-

ÚÔÛÎÏËÚˆÙÈÎÒÓ Ï·ÎÒÓ Ô˘ ·Ú·ÙËÚÔ‡ÓÙ·È ÛÙÔ˘˜ ËÏÈÎÈˆÌ¤ÓÔ˘˜

(>65 ÂÙÒÓ) Â›Ó·È ·Û‚ÂÛÙÔÔÈËÌ¤ÓÂ˜4. ™ÙÔ ÁÂÓÈÎfi Â›ÛË˜ ÏËı˘-

ÛÌfi, ÂÈ‰ËÌÈÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ¤¯Ô˘Ó ‰Â›ÍÂÈ fiÙÈ Ë ·ÁÁÂÈ·Î‹ ·Û‚Â-
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ÛÙÔÔ›ËÛË Û˘Û¯ÂÙ›˙ÂÙ·È ıÂÙÈÎ¿ ÌÂ ÙË ‰ÈÂ‡Ú˘ÓÛË

ÙË˜ ·ıËÚÔÛÎÏËÚˆÙÈÎ‹˜ Ï¿Î·˜ Î·È Û˘Ó‰¤ÂÙ·È ÌÂ

·˘ÍËÌ¤ÓÔ Î›Ó‰˘ÓÔ ÂÌÊÚ¿ÁÌ·ÙÔ˜ ÙÔ˘ Ì˘ÔÎ·Ú‰›Ô˘,

ÂÚÈÊÂÚÈÎ‹˜ ÈÛ¯·ÈÌÈÎ‹˜ ·ÁÁÂÈÔ¿ıÂÈ·˜ Î·È ıÓËÛÈ-

ÌfiÙËÙ·˜ ÌÂÙ¿ ·fi ·ÁÁÂÈÔÏ·ÛÙÈÎ‹5-8. 

∏ ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ·ÛıÂÓÒÓ ÙÔ˘

ÙÂ¯ÓËÙÔ‡ ÓÂÊÚÔ‡ (Δ¡) ¤¯ÂÈ ÎÈÓ‹ÛÂÈ ÙÔ ÂÓ‰È·Ê¤ÚÔÓ

ÙˆÓ ÓÂÊÚÔÏfiÁˆÓ ·fi ÙÈ˜ ÚÒÙÂ˜ Ì¤ÚÂ˜ ÙË˜ ·ÈÌÔ-

Î¿ı·ÚÛË˜. ™Â ¤ÚÂ˘Ó· Ô˘ ¤ÁÈÓÂ ÙÔ 1976 ÛÂ ·ÛıÂ-

ÓÂ›˜ ÌÂ Ã¡∞, ‰È·ÈÛÙÒıËÎÂ fiÙÈ ·Û‚ÂÛÙÔÔ›ËÛË

ÂÌÊ¿ÓÈ˙·Ó ÙÔ 30% ÙˆÓ ·ÛıÂÓÒÓ ÙË˜ ËÏÈÎÈ·Î‹˜

ÔÌ¿‰·˜ 15-30 ÂÙÒÓ Î·È ÙÔ 50% ÙˆÓ ·ÛıÂÓÒÓ ÙË˜

ËÏÈÎÈ·Î‹˜ ÔÌ¿‰·˜ 40-50 ÂÙÒÓ. ∏ Û˘¯ÓfiÙÂÚË ı¤ÛË

·Û‚ÂÛÙÔÔ›ËÛË˜ ‹Ù·Ó ÔÈ ·ÚÙËÚ›Â˜ ÙˆÓ ÛÊ˘ÚÒÓ,

·ÎÔÏÔ˘ıÔ‡ÌÂÓÂ˜ ÛÂ Û˘¯ÓfiÙËÙ· ·fi ÙËÓ ÎÔÈÏÈ·Î‹

·ÔÚÙ‹, ÙÈ˜ ·ÚÙËÚ›Â˜ ÙˆÓ Î¿Ùˆ ¿ÎÚˆÓ, ÙË˜ ˘¤ÏÔ˘,

ÙˆÓ ¿Óˆ ¿ÎÚˆÓ Î·È ÙˆÓ Î·ÚÒÓ. ∂˘Ú‹Ì·Ù· ·˘ÙÔ-

„ÈÒÓ Ô˘ ‰ÈÂÓÂÚÁ‹ıËÎ·Ó ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞ ÙÔ

1969 Î·È ÙÔ 1977, ¤‰ÂÈÍ·Ó ÂÎÙÂÙ·Ì¤ÓË ·Û‚ÂÛÙÔÔ›-

ËÛË ÙˆÓ Ì·Ï·ÎÒÓ ÌÔÚ›ˆÓ, Ô˘ ÂÚÈÏ¿Ì‚·ÓÂ ÙËÓ

·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË ÛÙÔ 50-80% ÙˆÓ ·ÛıÂ-

ÓÒÓ9,10. ∏ ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË ¤¯ÂÈ ·Ó·ÁÓˆ-

ÚÈÛÙÂ› Â‰Ò Î·È 150 ¯ÚfiÓÈ· Î·È, Ì¤¯ÚÈ ÚfiÛÊ·Ù·,

ÂıÂˆÚÂ›ÙÔ ÌÈ· ·ıËÙÈÎ‹ ‰È·‰ÈÎ·Û›·, Ô˘ ÚÔÎ·-

ÏÂ›Ù·È ·fi ÙËÓ ·‡ÍËÛË ÙÔ˘ ÁÈÓÔÌ¤ÓÔ˘ ·Û‚ÂÛÙ›Ô˘

Î·È ÊˆÛÊfiÚÔ˘ ÛÙÔ ·›Ì·, ÙË ‚Ï¿‚Ë ÙˆÓ ÈÛÙÒÓ Î·È ÙË

Ó¤ÎÚˆÛ‹ ÙÔ˘˜. ™‹ÌÂÚ·, ˘¿Ú¯Ô˘Ó ÛÔ‚·Ú¿ Â˘Ú‹-

Ì·Ù·, Ô˘ ·Ô‰ÂÈÎÓ‡Ô˘Ó fiÙÈ Ë ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔ-

Ô›ËÛË Â›Ó·È Ì›· ÂÓÂÚÁËÙÈÎ‹ Î˘ÙÙ·ÚÈÎ‹ ‰È·‰ÈÎ·-

Û›·, Ë ÔÔ›· ˘fiÎÂÈÙ·È ÛÂ Ú˘ıÌÈÛÙÈÎÔ‡˜ ÌË¯·ÓÈ-

ÛÌÔ‡˜ Î·È ¤¯ÂÈ ÎÔÈÓ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÌÂ ÙÔ Û¯ËÌ·-

ÙÈÛÌfi ÙÔ˘ ÂÌ‚Ú˘˚ÎÔ‡ ÔÛÙÔ‡ Î·È ÙÔ˘˜ ÌË¯·ÓÈÛÌÔ‡˜

·ÔÎ·Ù¿ÛÙ·ÛË˜ ÙˆÓ ÔÛÙÒÓ11-19.

πÛÙÔÏÔÁ›· ÙË˜ ·ÁÁÂÈ·Î‹˜ ·Û‚ÂÛÙÔÔ›ËÛË˜

πÛÙÔ·ıÔÏÔÁÈÎ¿, ‰È·ÎÚ›ÓÔÓÙ·È ‰‡Ô ÍÂ¯ˆÚÈ-

ÛÙ¤˜ ÌÔÚÊ¤˜ ·ÁÁÂÈ·Î‹˜ ·Û‚ÂÛÙÔÔ›ËÛË˜, ÙÔ˘ ¤Ûˆ

Î·È ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ·. ∞˘Ù¤˜ ÔÈ ‰‡Ô ÌÔÚÊ¤˜ ·ÔÙÂ-

ÏÔ‡Ó ·ÓÂÍ¿ÚÙËÙÂ˜ ÔÓÙfiÙËÙÂ˜ Î·È ÌÔÚÂ› Ó· Û˘Ó˘-

¿Ú¯Ô˘Ó ÛÙÔ ›‰ÈÔ ·ÁÁÂ›Ô. ¶ÚÔÎ·ÏÔ‡ÓÙ·È ·fi ‰È·-

ÊÔÚÂÙÈÎÔ‡˜ ·ıÔÁÂÓÂÙÈÎÔ‡˜ ÌË¯·ÓÈÛÌÔ‡˜ Î·È

¤¯Ô˘Ó È‰È·›ÙÂÚ· ¯·Ú·ÎÙËÚÈÛÙÈÎ¿, Ù· ÔÔ›· Â›Ó·È:

∞. ∏ ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ ¤Ûˆ ¯ÈÙÒÓ· ÙˆÓ ·Á-

ÁÂ›ˆÓ:

1) ∂ÓÙÔ›˙ÂÙ·È ÛÙ· ÌÂÁ¿Ï· ·ÁÁÂ›· Î·È Ù· ÛÙÂ-

Ê·ÓÈ·›·.

2) ™¯ÂÙ›˙ÂÙ·È ÌÂ ˘ÂÚÏÈÈ‰·ÈÌ›·-·ıËÚÔÛÎÏ‹-

ÚˆÛË.

3) ™˘ÓÔ‰Â‡ÂÙ·È ·fi ˘ÂÚÏ·Û›· ÙÔ˘ ¤Ûˆ ¯È-

ÙÒÓ·.

4) OÈ ‚Ï¿‚Â˜ ·Û‚ÂÛÙÔÔÈÔ‡ÓÙ·È ÛÙ·‰È·Î¿ Î·È

ÂÂÎÙÂ›ÓÔÓÙ·È ·fi ÙÔÓ ¤Ûˆ ÛÙÔ Ì¤ÛÔ ¯ÈÙÒÓ·.

μ. ∏ ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÙˆÓ

·ÁÁÂ›ˆÓ:

1) ªÔÚÂ› Ó· ·Ó·Ù˘¯ıÂ› Î·È ÛÂ ÌÈÎÚ¿ ·ÁÁÂ›·

Î·È ·ÚÙËÚÈfiÏÈ·.

2) ∂›Ó·È ·ÓÂÍ¿ÚÙËÙË ·fi ÙËÓ ·ıËÚÔÛÎÏ‹ÚˆÛË

ÙÔ˘ ¤Ûˆ ¯ÈÙÒÓ·.

3) ¢Â Û¯ÂÙ›˙ÂÙ·È ÌÂ Ù· ·ÊÚÒ‰Ë Î‡ÙÙ·Ú·, Ù·

ÚÒÈÌ· Î‡ÙÙ·Ú· ÙË˜ ·ıËÚÔÁ¤ÓÂÛË˜.

4) ™Ù·‰È·Î¿, Û¯ËÌ·Ù›˙ÂÙ·È ¤Ó· ÛÙÚÒÌ· ·fi

ÎÚ˘ÛÙ¿ÏÏÔ˘˜ ·Û‚ÂÛÙ›Ô˘, Ô˘ ÂÚÈ‚¿ÏÏÂÙ·È ·fi

ÏÂ›· Ì˘˚Î¿ Î‡ÙÙ·Ú· Î·È ÔÛÙÂÔÎ‡ÙÙ·Ú·.

°ÂÓÈÎ¿, Ë ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ ¤Ûˆ ¯ÈÙÒÓ·

ÚÔÎ‡ÙÂÈ ˆ˜ ÂÈÏÔÎ‹ ÙË˜ ‰È·‰ÈÎ·Û›·˜ ÙË˜ ·ıË-

ÚÔÁ¤ÓÂÛË˜, ÂÓÒ Ë ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒ-

Ó·, Ô˘ ÔÓÔÌ¿˙ÂÙ·È Î·È ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Mön-

ckeberg, Â›Ó·È ·ÓÂÍ¿ÚÙËÙË ÔÓÙfiÙËÙ·15,20-22.

H ·Û‚ÂÛÙÔÔ›ËÛË ˆ˜ ·Ú¿ÁÔÓÙ·˜ Î·Ú-
‰È·ÁÁÂÈ·ÎÔÎÔ‡ ÎÈÓ‰‡ÓÔ˘ ÛÙË Ã¡∞ ÙÂÏÈ-
ÎÔ‡ ÛÙ·‰›Ô˘

Ÿˆ˜ ‚Ú¤ıËÎÂ ·fi ÂÈ‰ËÌÈÔÏÔÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜,

Ë Î·Ú‰È·ÁÁÂÈ·Î‹ ÓfiÛÔ˜ Â›Ó·È Ë ÚÒÙË ·ÈÙ›· ıÓËÙfi-

ÙËÙ·˜ ÛÙÔ˘˜ ·ÈÌÔÎ·ı·ÈÚfiÌÂÓÔ˘˜ ·ÛıÂÓÂ›˜. Œ¯ÂÈ

˘ÔÏÔÁÈÛÙÂ› fiÙÈ Ô Î›Ó‰˘ÓÔ˜ Î·Ú‰È·ÁÁÂÈ·Î‹˜ ÓfiÛÔ˘

ÛÙÔ˘˜ ÓÂÊÚÔ·ıÂ›˜ Â›Ó·È ÔÏÏ·Ï¿ÛÈÔ˜ ÛÂ Û¯¤ÛË

ÌÂ ÙÔÓ ˘fiÏÔÈÔ ÏËı˘ÛÌfi. ∞˘Ù‹ Ë ‰È·ÊÔÚ¿ Â›Ó·È

ÙfiÛÔ ÌÂÁ¿ÏË Ô˘ ‰Â ÌÔÚÂ› Ó· ÂÍËÁËıÂ› ÌfiÓÔ ·fi

ÙÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ ÎÈÓ‰‡ÓÔ˘ ÙÔ˘ ÁÂÓÈÎÔ‡ ÏËı˘-

ÛÌÔ‡. ∂ÔÌ¤Óˆ˜, Ê·›ÓÂÙ·È fiÙÈ ÔÈ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞

ÙÂÏÈÎÔ‡ ÛÙ·‰›Ô˘ ÂÎÙ›ıÂÓÙ·È ÛÂ ÔÏ‡ ÂÚÈÛÛfiÙÂ-

ÚÔ˘˜ Î·È ÛÔ‚·ÚfiÙÂÚÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ ÎÈÓ‰‡ÓÔ˘ ÂÎ-

‰‹ÏˆÛË˜ Î·Ú‰È·ÁÁÂÈ·ÎÒÓ ·ıËÚÔÛÎÏËÚˆÙÈÎÒÓ ÓÔ-

ÛËÌ¿ÙˆÓ (∂ÈÎ. 1)23.

ª¤¯ÚÈ ÚfiÛÊ·Ù·, ÂÈÎÚ·ÙÔ‡ÛÂ Ë ¿Ô„Ë ˆ˜ Ë

‰È·‰ÈÎ·Û›· ÙË˜ ·ÈÌÔÎ¿ı·ÚÛË˜ Î·È ÔÈ Û˘¯Ó¤˜ Û˘ÓÔ-

‰Ô› ÓfiÛÔÈ, fiˆ˜ Ë ˘¤ÚÙ·ÛË Î·È Ë ˘ÂÚÔÌÔÎ˘ÛÙÂ˚-

Ó·ÈÌ›·, ·ÔÙÂÏÔ‡Ó ÙÔ˘˜ ÚfiÛıÂÙÔ˘˜ ·Ú¿ÁÔÓÙÂ˜

ÎÈÓ‰‡ÓÔ˘. ¶·ÚfiÏ· ·˘Ù¿, Ë ‰ÈfiÚıˆÛË ÌÂÚÈÎÒÓ ·fi

ÙÔ˘˜ ·Ú¿ÁÔÓÙÂ˜ ·˘ÙÔ‡˜ ‰Â ÌÂ›ˆÛÂ ÙË ıÓËÙfiÙËÙ·.

∂ÔÌ¤Óˆ˜, Ù›ıÂÙ·È ÙÔ ÂÚÒÙËÌ·: Â›Ó·È Î·È Ë ·Û‚Â-

ÛÙÔÔ›ËÛË (Î·È ÔÈÔ˜ Ù‡Ô˜ ·Û‚ÂÛÙÔÔ›ËÛË˜) ·-

Ú¿ÁÔÓÙ·˜ ÎÈÓ‰‡ÓÔ˘ ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË Î·Ú‰È·ÁÁÂÈ·-

Î‹˜ ÓfiÛÔ˘ ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞ ÙÂÏÈÎÔ‡ ÛÙ·‰›Ô˘;

ªÔÚÊ¤˜ ·Û‚ÂÛÙÔÔ›ËÛË˜ ÛÙË Ã¡∞

∂È‚Â‚·ÈÒıËÎÂ ÚfiÛÊ·Ù· fiÙÈ Ë Î‡ÚÈ· ÌÔÚÊ‹

·Û‚ÂÛÙÔÔ›ËÛË˜ (ÛÂ Û¯ÂÙÈÎ¿ Ó¤Ô˘˜ Ô˘Ú·ÈÌÈÎÔ‡˜
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·ÛıÂÓÂ›˜) Â›Ó·È ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· Î·È fi¯È ÙÔ˘ ¤Ûˆ

¯ÈÙÒÓ·. ∫·Ù¿ ÙËÓ ÂÍ¤Ù·ÛË ÂÈÁ·ÛÙÚÈÎÒÓ ·ÚÙË-

ÚÈÒÓ, Ô˘ ·Ê·ÈÚ¤ıËÎ·Ó Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÓÂÊÚÈ-

ÎÒÓ ÌÂÙ·ÌÔÛ¯Â‡ÛÂˆÓ, ·Ú·ÙËÚ‹ıËÎÂ Ì¤ÙÚÈ·

·Û‚ÂÛÙÔÔ›ËÛË ÛÂ 5 ·fi Ù· 41 ·ÁÁÂ›· Ô˘ ÂÍÂÙ¿-

ÛÙËÎ·Ó Î·È ÛÔ‚·ÚÔ‡ ‚·ıÌÔ‡ ·Û‚ÂÛÙÔÔ›ËÛË ÛÂ 7

·ÁÁÂ›·. ™Â fiÏÂ˜ ÙÈ˜ ÂÚÈÙÒÛÂÈ˜, Ë ·Û‚ÂÛÙÔÔ›ËÛË

·ÊÔÚÔ‡ÛÂ ÙÔ Ì¤ÛÔ ¯ÈÙÒÓ· Î·È ÌfiÓÔ 2 ·ÚÙËÚ›Â˜ ·-

ÚÔ˘Û›·˙·Ó Ù·˘Ùfi¯ÚÔÓ· ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘

Î·È ¤Ûˆ ¯ÈÙÒÓ·3.

™Â ¿ÏÏË ÚfiÛÊ·ÙË ÌÂÏ¤ÙË ·ÛıÂÓÒÓ ÌÂ Ã¡∞

ÙÂÏÈÎÔ‡ ÛÙ·‰›Ô˘, ‰È·ÈÛÙÒıËÎÂ fiÙÈ ÔÈ ·ÛıÂÓÂ›˜ ÌÂ

·Û‚ÂÛÙÔÔÈ‹ÛÂÈ˜ ÙÔ˘ ¤Ûˆ ¯ÈÙÒÓ· ‹Ù·Ó ÌÂÁ·Ï‡ÙÂ-

ÚÔÈ ÛÂ ËÏÈÎ›· Î·È ¯·Ú·ÎÙËÚ›˙ÔÓÙ·Ó ·fi ÙËÓ ·-

ÚÔ˘Û›· Ù˘ÈÎÒÓ ·Ú·ÁfiÓÙˆÓ ÎÈÓ‰‡ÓÔ˘ (.¯. Î¿ÓÈ-

ÛÌ· Î·È ˘ÂÚÏÈÈ‰·ÈÌ›·). ∞ÓÙ›ıÂÙ·, ÔÈ ·ÛıÂÓÂ›˜ ÌÂ

·Û‚ÂÛÙÔÔÈ‹ÛÂÈ˜ ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ‹Ù·Ó ÓÂfiÙÂÚÔÈ,

¯·Ú·ÎÙËÚ›˙ÔÓÙ·Ó ·fi Ì·ÎÚ‡ÙÂÚË˜ ‰È¿ÚÎÂÈ·˜ ˘Ô-

Î·Ù¿ÛÙ·ÛË ÙË˜ ÓÂÊÚÈÎ‹˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÌÂ ·ÈÌÔÎ¿-

ı·ÚÛË Î·È ÂÌÊ¿ÓÈ˙·Ó ·‡ÍËÛË ÙÔ˘ ÁÈÓÔÌ¤ÓÔ˘ ·Û‚Â-

ÛÙ›Ô˘-ÊˆÛÊfiÚÔ˘ ÛÙÔ ·›Ì· ÙÔ˘˜24.

∞Û‚ÂÛÙÔÔÈËÙÈÎ‹ Ô˘Ú·ÈÌÈÎ‹ ·ÚÙËÚÈÔ-
ÏÔ¿ıÂÈ·

OÈ Coates Î·È Û˘Ó.25 ÚÒÙÔÈ ·Ó¤ÊÂÚ·Ó ÙÔÓ

fiÚÔ ·Û‚ÂÛÙÔÔÈËÙÈÎ‹ Ô˘Ú·ÈÌÈÎ‹ ·ÚÙËÚÈÔÏÔ¿ıÂÈ·

ÙÔ 1998, ÂÚÈÁÚ¿ÊÔÓÙ·˜ ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘

Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÙˆÓ ÌÈÎÚÒÓ ·ÚÙËÚÈÒÓ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜

ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞. ∏ ·Û‚ÂÛÙÔÔ›ËÛË ·˘Ù‹ ÚÔ-

Î·ÏÂ› ·fiÊÚ·ÍË ÙˆÓ ·ÚÙËÚÈÔÏ›ˆÓ Î·È Ó¤ÎÚˆÛË

ÙÔ˘ ‰¤ÚÌ·ÙÔ˜ (calciphylaxis) (∂ÈÎ. 2). ∂›Ó·È ·ÍÈÔ-

ÛËÌÂ›ˆÙÔ ˆ˜ Ë ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ·

ÙˆÓ ·ÚÙËÚÈÔÏ›ˆÓ ‰ÂÓ ÌÔÚÂ› Ó· ‰È·ÎÚÈıÂ› ÛÙÔ ÌÈ-

ÎÚÔÛÎfiÈÔ ·fi ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ¯È-

ÙÒÓ· ÙˆÓ ÌÂÁ¿ÏˆÓ ·ÚÙËÚÈÒÓ ÙÔ˘ Ô‰ÈÔ‡, Ô˘ Â-

ÚÈ¤ÁÚ·„Â Ô Mönckeberg.

¢È·ÁÓˆÛÙÈÎ¤˜ Ì¤ıÔ‰ÔÈ

OÈ ‰‡Ô Î˘ÚÈfiÙÂÚÂ˜ Ì¤ıÔ‰ÔÈ ‰È¿ÁÓˆÛË˜ ÙË˜ ·Á-

ÁÂÈ·Î‹˜ ·Û‚ÂÛÙÔÔ›ËÛË˜ Â›Ó·È Ë electron beam com-

puted tomography Î·È Ë multisplice spiral computed

tomography (ÂÈ‰ÈÎ¤˜ ÌÔÚÊ¤˜ ·ÍÔÓÈÎ‹˜ ÙÔÌÔÁÚ·-

Ê›·˜)26. ™ËÌ·ÓÙÈÎ¿ ÌÂÈÔÓÂÎÙ‹Ì·Ù· ÙˆÓ ‰‡Ô ·Ú·¿-

Óˆ ÙÂ¯ÓÈÎÒÓ Â›Ó·È fiÙÈ ‰ÂÓ ÌÔÚÔ‡Ó Ó· ‰È·¯ˆÚ›ÛÔ˘Ó

ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë

ÙÔ˘ ¤Ûˆ ¯ÈÙÒÓ· Î·È fiÙÈ ‰ÂÓ ÌÔÚÔ‡Ó Ó· ÂÊ·ÚÌÔ-

ÛÙÔ‡Ó ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ÎÔÏÈÎ‹ Ì·ÚÌ·Ú˘Á‹. ÕÏÏÂ˜ ÏÈ-

ÁfiÙÂÚÔ Û˘¯Ó¤˜ Ì¤ıÔ‰ÔÈ ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÙÔ ‰È·ÁÁÂÈ·-

Îfi ˘ÂÚË¯ÔÁÚ¿ÊËÌ·, ÙËÓ Ë¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·, ÙËÓ ·Á-

ÁÂÈÔÁÚ·Ê›· Î·È ÙÔ Ì·ÁÓËÙÈÎfi Û˘ÓÙÔÓÈÛÌfi.

™˘ÓÔÏÈÎ¿, ÔÈ ·Ú·¿Óˆ Â˘·›ÛıËÙÂ˜ Î·È ÌË

ÂÂÌ‚·ÙÈÎ¤˜ ÙÂ¯ÓÈÎ¤˜ ¤¯Ô˘Ó ·˘Í‹ÛÂÈ ÙËÓ ÈÎ·ÓfiÙËÙ·

‰È·‚¿ıÌÈÛË˜ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜ Î·È, ¤ÙÛÈ, ¤¯Ô˘Ó

ÚÔˆı‹ÛÂÈ ÙËÓ ¤ÚÂ˘Ó· ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞, ¤ÚÂ˘-

Ó· Ô˘ ·ÚÔ˘ÛÈ¿˙ÂÈ ÂÍ·ÈÚÂÙÈÎfi ÂÓ‰È·Ê¤ÚÔÓ, ·Ú¿

ÙËÓ ¤ÏÏÂÈ„Ë Û˘ÁÎÚÈÙÈÎÒÓ ÌÂÏÂÙÒÓ ÚÈÓ ÙÔ 199027.

∏ Ì¤ıÔ‰Ô˜ ÂÎÏÔÁ‹˜ ÁÈ· ÙËÓ ·ÂÈÎfiÓÈÛË ÙˆÓ

·ıËÚˆÌ·ÙÈÎÒÓ ‚Ï·‚ÒÓ ÙÔ˘ ¤Ûˆ ¯ÈÙÒÓ· Â›Ó·È Ë ·Á-

ÁÂÈÔÁÚ·Ê›· ÌÂ ¯Ú‹ÛË ÛÎÈ·ÛÙÈÎÔ‡. ∞fi ÙÔ ¤ÏÏÂÈÌÌ·

Ï‹ÚˆÛË˜ Ô˘ ·ÔÎ·Ï‡ÙÂÙ·È ÛÙÔÓ ·˘Ïfi ÙÔ˘ ·Á-

ÁÂ›Ô˘, Û˘ÌÂÚ·›ÓÂÙ·È Î·È Ô ‚·ıÌfi˜ ÙË˜ ÛÙ¤ÓˆÛË˜

ÙÔ˘ ·ÁÁÂ›Ô˘. ∞˘Ùfi fiÌˆ˜ ‰ÂÓ Â›Ó·È ÂÊÈÎÙfi ÛÙËÓ

·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ·, ‰ÈfiÙÈ ÔÈ ‚Ï¿‚Â˜

‰ÂÓ ÂËÚÂ¿˙Ô˘Ó ÙÔÓ ·˘Ïfi ÙÔ˘ ·ÁÁÂ›Ô˘. ÕÚ·, Ë ·Á-

ÁÂÈÔÁÚ·Ê›· ÌÂ ÛÎÈ·ÛÙÈÎfi ‰ÂÓ ·Ú¤¯ÂÈ ÏËÚÔÊÔ-

Ú›Â˜ ÛÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ·28.

∂ÏÏËÓÈÎ‹ ¡ÂÊÚÔÏÔÁ›·  18, 2006 ∏ ∞°°∂π∞∫∏ ∞™μ∂™ΔO¶Oπ∏™∏ ™∂ ∞™£∂¡∂π™ ª∂ ÃƒO¡π∞ ¡∂ºƒπ∫∏ ∞¡∂¶∞ƒ∫∂π∞

103

100

10

1

0.1

0.01

0.001
25-34 35-44 45-54 55-64 65-74 75-84 >85

Dialysis Black
Dialysis female
Dialysis male

GP white
GP black
GP female
GP male

Dialysis White

∂ÈÎ. 1. ∫·Ú‰È·ÁÁÂÈ·Îfi˜ Î›Ó‰˘ÓÔ˜ ÌÂÙ·Í‡ ·ÙfiÌˆÓ ÙÔ˘ ÁÂ-
ÓÈÎÔ‡ ÏËı˘ÛÌÔ‡ Î·È ·ÛıÂÓÒÓ ÙÂÏÈÎÔ‡ ÛÙ·‰›Ô˘ ÓÂ-
ÊÚÈÎ‹˜ ·ÓÂ¿ÚÎÂÈ·˜. ¢È·ÎÚ›ÓÂÙ·È Ë ÌÂÁ¿ÏË ‰È·ÊÔÚ¿
ÙË˜ ıÓËÛÈÌfiÙËÙ·˜. (∞fi ÙË ‚È‚ÏÈÔÁÚ·ÊÈÎ‹ ·Ó·ÊÔÚ¿
23). Dialysis: ·ÈÌÔÎ·ı·ÈÚfiÌÂÓÔÈ ·ÛıÂÓÂ›˜. GP: ge-
neral population: ÁÂÓÈÎfi˜ ÏËı˘ÛÌfi˜.

∂ÈÎ. 2. Ã·Ú·ÎÙËÚÈÛÙÈÎ‹ ÂÈÎfiÓ· ·Û‚ÂÛÙÔÔÈËÙÈÎ‹˜ Ô˘-
Ú·ÈÌÈÎ‹˜ ·ÚÙËÚÈÔÏÔ¿ıÂÈ·˜ (calciphylaxis).



∫ÏÈÓÈÎ¤˜ ÂÈÙÒÛÂÈ˜ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜

OÈ London Î·È Û˘Ó. ¤‰ÂÈÍ·Ó fiÙÈ Ë ·Û‚ÂÛÙÔ-

Ô›ËÛË ÙˆÓ ·ÚÙËÚÈÒÓ Û˘Ó‰¤ÂÙ·È ÌÂ ÌÈÎÚ‹ ·‡ÍËÛË

ÙË˜ Û˘ÛÙÔÏÈÎ‹˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜ Î·È ·Ú¿ÏÏËÏË

ÂÏ¿ÙÙˆÛË ÙË˜ ‰È·ÛÙÔÏÈÎ‹˜ ›ÂÛË˜29. ∏ ÛÎÏ‹Ú˘ÓÛË

(stiffness) ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÙˆÓ ·ÚÙËÚÈÒÓ Ô‰ËÁÂ›

ÛÙËÓ ·ÒÏÂÈ· ÙË˜ ‰È·Ù·ÛÈÌfiÙËÙ·˜ ÙˆÓ ·ÁÁÂ›ˆÓ ·˘-

ÙÒÓ Î·È, Û˘ÓÂÒ˜, ÛÙËÓ ·‡ÍËÛË ÙˆÓ ÂÚÈÊÂÚÈÎÒÓ

·ÓÙÈÛÙ¿ÛÂˆÓ. ∞˘Ù¤˜ ÔÈ ·ÈÌÔ‰˘Ó·ÌÈÎ¤˜ ‰È·Ù·Ú·¯¤˜

Ô‰ËÁÔ‡Ó ÛÂ ˘ÂÚÙÚÔÊ›· ÙË˜ ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜ ÙË˜

Î·Ú‰È¿˜ Î·È ÂÏ¿ÙÙˆÛË ÙË˜ ·ÈÌ·ÙÈÎ‹˜ ÚÔ‹˜ ÙˆÓ ÛÙÂ-

Ê·ÓÈ·›ˆÓ ·ÁÁÂ›ˆÓ Î·Ù¿ ÙË ‰È·ÛÙÔÏ‹30-32.

∂ÈÚfiÛıÂÙ·, ÛÂ ¤ÚÂ˘Ó· Ô˘ ÎÚ¿ÙËÛÂ 6 ¤ÙË,

ÂÈ‚Â‚·ÈÒıËÎÂ Ë ÛÙÂÓ‹ Û˘Û¯¤ÙÈÛË ·Ó¿ÌÂÛ· ÛÙËÓ

·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË Î·È ÙË Û˘ÓÔÏÈÎ‹ ıÓËÙfi-

ÙËÙ· ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞33. º·›ÓÂÙ·È, ÏÔÈfiÓ,

fiÙÈ ˘¿Ú¯Ô˘Ó ÂÓ‰Â›ÍÂÈ˜, Ô˘ Û˘Ó‰¤Ô˘Ó ÙËÓ ·Û‚Â-

ÛÙÔÔ›ËÛË ÙˆÓ ÛÙÂÊ·ÓÈ·›ˆÓ (ÙfiÛÔ ÙÔ˘ ¤Ûˆ, fiÛÔ

Î·È ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ·) ÌÂ Î·Ú‰È·ÁÁÂÈ·Î¤˜ ÂÎ‰ËÏÒ-

ÛÂÈ˜. ÃÚÂÈ¿˙ÔÓÙ·È, fiÌˆ˜, ÚÔÔÙÈÎ¤˜ Î·È Î·Ï¿

Û¯Â‰È·ÛÌ¤ÓÂ˜ ÎÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÁÈ· Ó· ·Ô‰ÂÈ¯ıÂ›

·Ó Î·È Î·Ù¿ fiÛÔ Ë ·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ·ÚÙËÚÈÒÓ

Â›Ó·È ·ÓÂÍ¿ÚÙËÙÔ˜ ·Ú¿ÁÔÓÙ·˜ ÎÈÓ‰‡ÓÔ˘ ÂÌÊ¿ÓÈ-

ÛË˜ Î·Ú‰È·ÁÁÂÈ·Î‹˜ ÂÎ‰‹ÏˆÛË˜. 

ªË¯·ÓÈÛÌÔ› ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜

∏ ·Û‚ÂÛÙÔÔ›ËÛË ÂıÂˆÚÂ›ÙÔ Ì¤¯ÚÈ ÚfiÛÊ·Ù·

ÌÈ· ·ıËÙÈÎ‹ ‰È·‰ÈÎ·Û›· Ô˘ ÂÍ·ÚÙ¿Ù·È ÌfiÓÔ ·fi: 

1) ÙÔ ·˘ÍËÌ¤ÓÔ Â›Â‰Ô ÊˆÛÊfiÚÔ˘ ÙÔ˘ ·›Ì·-

ÙÔ˜, 2) ÙÔ ·˘ÍËÌ¤ÓÔ ÁÈÓfiÌÂÓÔ ·Û‚ÂÛÙ›Ô˘ - ÊˆÛÊfi-

ÚÔ˘, Ô˘ Î·ıÔÚ›˙ÂÈ ÙË ‰È·Ï˘ÙfiÙËÙ· ÛÙ· ‚ÈÔÏÔÁÈÎ¿

˘ÁÚ¿ ÙÔ˘ ·ÓÙ›ÛÙÔÈ¯Ô˘ ¿Ï·ÙÔ˜, 3) ÙËÓ ËÌÂÚ‹ÛÈ·

ÚfiÛÏË„Ë ÙÔ˘ ·Û‚ÂÛÙ›Ô˘ Î·È 4) ÙÔÓ ˘ÂÚ·Ú·ı˘-

ÚÂÔÂÈ‰ÈÛÌfi.

ŸÌˆ˜, fiˆ˜ ‰È·ÈÛÙÒıËÎÂ ‡ÛÙÂÚ· ·fi ÚÔÔ-

ÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ Ô˘Ú·ÈÌÈÎÒÓ ·ÛıÂÓÒÓ, ¤ÓÙÂ ÛÙÔ˘˜

ÂÓÓ¤· ·ÛıÂÓÂ›˜ ·Ó¤Ù˘Í·Ó ·Û‚ÂÛÙÔÔÈËÙÈÎ‹ Ô˘-

Ú·ÈÌÈÎ‹ ·ÚÙËÚÈÔÏÔ¿ıÂÈ·, ·ÚfiÏÔ Ô˘ ÙÔ ÁÈÓfiÌÂ-

ÓÔ ·Û‚ÂÛÙ›Ô˘-ÊˆÛÊfiÚÔ˘ ‹Ù·Ó Ê˘ÛÈÔÏÔÁÈÎfi34. ∂-

ÔÌ¤Óˆ˜, Û˘Ó˘¿Ú¯Ô˘Ó Î·È ¿ÏÏÔÈ Î˘ÙÙ·ÚÈÎÔ› ÌË-

¯·ÓÈÛÌÔ›, Ô˘ ÂÌÏ¤ÎÔÓÙ·È ÛÙË ‰È·‰ÈÎ·Û›· ÙË˜

·Û‚ÂÛÙÔÔ›ËÛË˜.

O ÚfiÏÔ˜ ÙÔ˘ ÊˆÛÊfiÚÔ˘

O ÊˆÛÊfiÚÔ˜ ·›˙ÂÈ ÛËÌ·ÓÙÈÎfi ÚfiÏÔ ÛÙË ‰È·-

‰ÈÎ·Û›· ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜. °È· ·Ú¿‰ÂÈÁÌ·,

fiÙ·Ó Ê˘ÛÈÔÏÔÁÈÎ¿ ·ÓıÚÒÈÓ· ÏÂ›· Ì˘˚Î¿ ·ÔÚÙÈÎ¿

Î‡ÙÙ·Ú· Î·ÏÏÈÂÚÁ‹ıËÎ·Ó ÁÈ· 9 ËÌ¤ÚÂ˜ ÛÂ ‰È¿Ï˘Ì·

Ô˘ ÂÚÈÂ›¯Â Ê˘ÛÈÔÏÔÁÈÎ‹ Û˘ÁÎ¤ÓÙÚˆÛË ÊˆÛÊfi-

ÚÔ˘ (1,4 mmoL/L), ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ ·Û‚ÂÛÙÔ-

Ô›ËÛË. øÛÙfiÛÔ, fiÙ·Ó Ù· ›‰È· Î‡ÙÙ·Ú· ÂÎÙ¤ıËÎ·Ó

ÛÂ Û˘ÁÎ¤ÓÙÚˆÛË ÊˆÛÊfiÚÔ˘ 2 mmoL/L ÁÈ· ÙÔ ›‰ÈÔ

¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ·, ÙfiÙÂ Û¯ËÌ·Ù›ÛÙËÎÂ ‚ÈÔ··Ù›ÙË˜,

ÌÈ· ÌÔÚÊ‹ È˙‹Ì·ÙÔ˜ ·Û‚ÂÛÙ›Ô˘ Î·È ÊˆÛÊfiÚÔ˘35. 

O Û¯ËÌ·ÙÈÛÌfi˜ ‚ÈÔ··Ù›ÙË ·fi Ù· ·ÁÁÂÈ·Î¿

ÏÂ›· Ì˘˚Î¿ Î‡ÙÙ·Ú· ÌÔÚÂ› Ó· ·Ó·ÛÙ·ÏÂ› ÂÓÙÂÏÒ˜

·fi ÙÔ ÊˆÛÊÔÓÔÊÔÚÌÈÎfi ÔÍ‡, ¤Ó·Ó ·ÓÙ·ÁˆÓÈÛÙ‹

ÙÔ˘ Û˘ÌÌÂÙ·ÊÔÚ¤· ÊˆÛÊfiÚÔ˘-Ó·ÙÚ›Ô˘. O ·Ú·¿-

Óˆ Û˘ÌÌÂÙ·ÊÔÚ¤·˜ Â›Ó·È ˘Â‡ı˘ÓÔ˜ ÁÈ· ÙËÓ Â›ÛÔ‰Ô

ÙÔ˘ ÊˆÛÊfiÚÔ˘ Ì¤Û· ÛÙ· Î‡ÙÙ·Ú·. ∞˘Ù‹ Ë ·Ú·Ù‹-

ÚËÛË ·Ô‰ÂÈÎÓ‡ÂÈ fiÙÈ Ë Î·Ù·ÎÚ‹ÌÓÈÛË ·Û‚ÂÛÙ›Ô˘

Î·È ÊˆÛÊfiÚÔ˘ Î·È Ô Û¯ËÌ·ÙÈÛÌfi˜ È˙‹Ì·ÙÔ˜ ‰ÂÓ Â›-

Ó·È ·Ï¿ ¤Ó· ·ıËÙÈÎfi Ê˘ÛÈÎÔ-¯ËÌÈÎfi Ê·ÈÓfiÌÂÓÔ,

·ÏÏ¿ ÌÈ· ÂÓÂÚÁ‹ Î˘ÙÙ·ÚÈÎ‹ ‰ÈÂÚÁ·Û›·, Ô˘ ÂÚÈ-

Ï·Ì‚¿ÓÂÈ ·‡ÍËÛË ÙÔ˘ ÂÓ‰ÔÎ˘ÙÙ¿ÚÈÔ˘ ÊˆÛÊfiÚÔ˘36.  

O ·˘ÍËÌ¤ÓÔ˜ ÂÓ‰ÔÎ˘ÙÙ¿ÚÈÔ˜ ÊˆÛÊfiÚÔ˜ ÚÔ-

Î·ÏÂ› ÙÔ Û¯ËÌ·ÙÈÛÌfi ÙˆÓ ÛÙÚˆÌ·ÙÈÎÒÓ Î˘ÛÙÈ‰›ˆÓ

(matrix vesicles) ÌÂ ¿ÁÓˆÛÙÔ˘˜ ÌË¯·ÓÈÛÌÔ‡˜. Δ·

ÛÙÚˆÌ·ÙÈÎ¿ Î˘ÛÙ›‰È· Â›Ó·È ÛËÌ·ÓÙÈÎ¿ ÛÙË ‰ÈÂÚÁ·-

Û›· ÙË˜ ÔÛÙÂÔÁ¤ÓÂÛË˜37.

∂ÈÏ¤ÔÓ, Ë ·‡ÍËÛË ÙÔ˘ ÂÓ‰ÔÎ˘ÙÙ¿ÚÈÔ˘ Êˆ-

ÛÊfiÚÔ˘ ‰ÈÂÁÂ›ÚÂÈ ÙËÓ ·Ú·ÁˆÁ‹ ÙÔ˘ core binding

factor-1 (Cbfa-1), Ô˘ ·ÔÙÂÏÂ› ÎÂÓÙÚÈÎfi ÌÂÙ·ÁÚ·-

ÊÈÎfi ·Ú¿ÁÔÓÙ· ÛÙË ‰È·‰ÈÎ·Û›· ÙË˜ ÔÛÙÂÔÁ¤ÓÂ-

ÛË˜. ∞ÎfiÌ·, Û˘ÓÂÈÛÊ¤ÚÂÈ ÛÂ ÔÈÎ›ÏÂ˜ ¿ÏÏÂ˜ ÔÛÙÂÔ-

‚Ï·ÛÙÈÎ¤˜ Ê·ÈÓÔÙ˘ÈÎ¤˜ ÌÂÙ·‚ÔÏ¤˜ ÙˆÓ ·ÁÁÂÈ·ÎÒÓ

ÏÂ›ˆÓ Ì˘˚ÎÒÓ Î˘ÙÙ¿ÚˆÓ, Ô˘ ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÙËÓ

¤ÎÊÚ·ÛË ÙË˜ ·ÏÎ·ÏÈÎ‹˜ ÊˆÛÊ·Ù¿ÛË˜ ÛÙËÓ ÂÈÊ¿-

ÓÂÈ¿ ÙÔ˘˜, ÙËÓ ·Ú·ÁˆÁ‹ ÚˆÙÂ˚ÓÒÓ Ô˘ Û˘Ó‰¤Ô˘Ó

·Û‚¤ÛÙÈÔ (ÔÛÙÂÔÎ·ÏÛ›ÓË-ÔÛÙÂÔÔÓÙ›ÓË) Î·È ÙËÓ

Î·Ù·ÎÚ‹ÌÓÈÛË ÂÍˆÎ˘ÙÙ¿ÚÈ·˜ Ô˘Û›·˜ (ÛÙÚÒÌ·ÙÔ˜)

ÏÔ‡ÛÈ·˜ ÛÂ ÎÔÏÏ·ÁfiÓÔ (∂ÈÎ. 3)38.

OÈ ªoe Î·È Û˘Ó. ¤‰ÂÈÍ·Ó in vivo fiÙÈ Ô Cbfa-1,

Ë ·ÏÎ·ÏÈÎ‹ ÊˆÛÊ·Ù¿ÛË Î·È Ë ÔÛÙÂÔÔÓÙ›ÓË, ÂÌÊ·-

Ó›˙ÔÓÙ·È ÛÙÈ˜ Â·Û‚ÂÛÙˆÌ¤ÓÂ˜ ·ÚÙËÚ›Â˜, fiÌˆ˜

·Ô˘ÛÈ¿˙Ô˘Ó ·fi ÙÈ˜ ÌË-·Û‚ÂÛÙÔÔÈËÌ¤ÓÂ˜ ·ÚÙË-

Ú›Â˜. ∂ÈÏ¤ÔÓ, Ô Ô˘Ú·ÈÌÈÎfi˜ ÔÚfi˜ ÚÔÎ¿ÏÂÛÂ ÙËÓ

¤ÎÊÚ·ÛË ÙÔ˘ Cbfa-1 ÛÙ· ·ÁÁÂÈ·Î¿ Î‡ÙÙ·Ú·, ·ÓÂ-

Í¿ÚÙËÙ· ·fi Ù· Â›Â‰· ÙÔ˘ ÊˆÛÊfiÚÔ˘ ‹ ÙÔÓ ·Ô-

ÎÏÂÈÛÌfi ÙÔ˘ Û˘ÌÌÂÙ·ÊÔÚ¤· Ó·ÙÚ›Ô˘-ÊˆÛÊfiÚÔ˘.

∞˘Ùfi Î·ıÈÛÙ¿ Èı·Ó‹ ÙËÓ ·ÚÔ˘Û›· ·ÚÔÛ‰ÈfiÚÈ-

ÛÙˆÓ ˆ˜ Û‹ÌÂÚ· ÙÚÔÔÔÈËÙÒÓ ÙË˜ ·Û‚ÂÛÙÔÔ›Ë-

ÛË˜, Ô˘ ‰ÂÓ ˘¿Ú¯Ô˘Ó ÛÙÔ Ê˘ÛÈÔÏÔÁÈÎfi ÔÚfi39.

¢È·Ù·Ú·¯¤˜ ÛÙÔ ÌÂÙ·‚ÔÏÈÛÌfi ÙÔ˘ Î˘ÙÙ·ÚÈÎÔ‡

ÊˆÛÊfiÚÔ˘, Î·ıÒ˜ Î·È Ë Î·Ù·ÎÚ¿ÙËÛË Ô˘Ú·ÈÌÈÎÒÓ

ÙÔÍÈÓÒÓ, ÂÓÂÚÁÔÔÈÔ‡Ó ÙËÓ ÚˆÙÂ˝ÓË BMP 2 (bone

morphogenic protein 2). ŒÂÈÙ· ·fi ÙËÓ ÂÓÂÚÁÔ-

Ô›ËÛË ÙË˜ μªƒ 2, ·ÎÔÏÔ˘ıÂ› Ë ÂÓÂÚÁÔÔ›ËÛË ÙˆÓ

ÁÔÓÈ‰›ˆÓ Msx2 Î·È Runx2/Cbfa1, Ù· ÔÔ›· Û¯ÂÙ›˙Ô-

ÓÙ·È ÌÂ ÙÔ Û¯ËÌ·ÙÈÛÌfi ÔÛÙÔ‡ Î·È Ê˘ÛÈÔÏÔÁÈÎ¿ Â›Ó·È

°. ∂À™Δƒ∞Δπ∞¢∏™ ∫∞π ™À¡. ∂ÏÏËÓÈÎ‹ ¡ÂÊÚoÏoÁ›·  18, 2006

104



·‰Ú·ÓÔÔÈËÌ¤Ó·40. ∞˘Ù¿ Îˆ‰ÈÎÔÔÈÔ‡Ó ÚˆÙÂ˝ÓÂ˜-

ÌÂÙ·ÁÚ·ÊÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ ÎÚ›ÛÈÌÔ˘˜ ÁÈ· ÙË ‰È·-

ÊÔÚÔÔ›ËÛË ÙÔ˘ Î˘ÙÙ¿ÚÔ˘ ÚÔ˜ ÔÛÙÂÔ‚Ï¿ÛÙË41,42.

To ÙÂÏÈÎfi ·ÔÙ¤ÏÂÛÌ· Â›Ó·È Ô Î˘ÙÙ·ÚÈÎfi˜ ·-

Ó·ÚÔÁÚ·ÌÌ·ÙÈÛÌfi˜ ÚÔ˜ ÔÛÙÂÔ‚Ï¿ÛÙË Î·È Ë ¤Î-

ÊÚ·ÛË ÙˆÓ ÚˆÙÂ˚ÓÒÓ ÙË˜ ıÂÌ¤ÏÈ·˜ Ô˘Û›·˜ ÙÔ˘

ÔÛÙÔ‡: ÔÛÙÂÔÔÓÙ›ÓË, ÔÛÙÈÎ‹ ÛÈ·ÏÔÚˆÙÂ˝ÓË,

μªƒ-2, ÔÛÙÂÔÎ·ÏÛ›ÓË, ÎÔÏÏ·ÁfiÓÔ Ù‡Ô˘ π, ·ÏÎ·-

ÏÈÎ‹ ÊˆÛÊ·Ù¿ÛË Î·È matrix Gla protein. ™ÙË Û˘Ó¤-

¯ÂÈ·, ÂÍˆÎ˘ÙÙ·ÚÒÓÔÓÙ·È Ù· Î˘ÛÙ›‰È· ÙË˜ ıÂÌ¤ÏÈ·˜

Ô˘Û›·˜ (matrix vesicles), Ô˘ ‰ÚÔ˘Ó ˆ˜ ˘Ú‹ÓÂ˜

ÔÛÙ¤ˆÛË˜ (∂ÈÎ. 3)12,13,15,43,44.

∂ÔÌ¤Óˆ˜, ÌÂ ·˘ÙfiÓ ÙÔÓ ÙÚfiÔ, Ù· ÏÂ›· Ì˘˚Î¿

Î‡ÙÙ·Ú· ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÙˆÓ ·ÁÁÂ›ˆÓ ÌÂÙ·ÌÔÚ-

ÊÒÓÔÓÙ·È ÛÂ ·Û‚ÂÛÙÔÔÈËÙÈÎ¿ Î‡ÙÙ·Ú·, Ù· ÔÔ›·

ÌÔÚÔ‡Ó Ó· ·Ú¿ÁÔ˘Ó ÔÛÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜, ·-

ÚfiÌÔÈÔ˘˜ ÌÂ ·˘ÙÔ‡˜ Ô˘ ·Ú¿ÁÔÓÙ·È ·fi ÙÔ˘˜

ÔÛÙÂÔ‚Ï¿ÛÙÂ˜, Ó· ·Ú¿ÁÔ˘Ó ‰ËÏ·‰‹ ÔÛÙÈÎ¤˜ Úˆ-

ÙÂ˝ÓÂ˜ Î·È Ó· ÂÍˆÎ˘ÙÙ·ÚÒÓÔ˘Ó Ù· Î˘ÛÙ›‰È· ÙË˜ ıÂ-

Ì¤ÏÈ·˜ Ô˘Û›·˜. ŒÙÛÈ, Û˘˙ËÙÂ›Ù·È ·Ó Ú¤ÂÈ Ó· ·Ó·-

ÊÂÚfiÌ·ÛÙÂ ÛÂ ·˘Ù‹ ÙË ‰È·‰ÈÎ·Û›· ÌÂ ÙÔÓ fiÚÔ

·Û‚ÂÛÙÔÔ›ËÛË ‹ ÌÂ ÙÔÓ fiÚÔ ÔÛÙÂÔÔ›ËÛË (∂ÈÎ. 4). 
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Pit-1

Na P

P Ca/P πλήρωση κυστιδίων
θεμέλιας ουσίας

- Runx2
- αλκαλική φωσφατάση
- οστεοκαλσίνη

φαινοτυπική τροποποίηση ΛMI

Άλατα

Kολλαγόνο

Kυστίδια θεμέλιας ουσίας

Eναπόθεση αλάτων
στη θεμέλια ουσία

Ca X P

∂ÈÎ. 3. ¶ÚÔÙÂÈÓfiÌÂÓÔ ÚfiÙ˘Ô ÁÈ· ÙËÓ Â›‰Ú·ÛË ÙˆÓ ·˘ÍËÌ¤ÓˆÓ ÂÈ¤‰ˆÓ ·Û‚ÂÛÙ›Ô˘ Î·È ÊˆÛÊfiÚÔ˘ ÛÙ· ÏÂ›· Ì˘˚Î¿
Î‡ÙÙ·Ú·. ∏ ‰Ú¿ÛË ·˘Ù‹ ·ÛÎÂ›Ù·È ÌÂ ‰‡Ô ÙÚfiÔ˘˜: ¶ÚÒÙÔÓ, ÙÔ ·Û‚¤ÛÙÈÔ Î·È Ô ÊˆÛÊfiÚÔ˜ ·˘Í¿ÓÔ˘Ó ÙË ‰Ú·ÛÙË-
ÚÈfiÙËÙ· ÙÔ˘ Û˘ÌÌÂÙ·ÊÔÚ¤· Ó·ÙÚ›Ô˘-ÊˆÛÊfiÚÔ˘ Î·È ‰Â‡ÙÂÚÔÓ, Ù· ·˘ÍËÌ¤Ó· Â›Â‰· ·Û‚ÂÛÙ›Ô˘ ·˘Í¿ÓÔ˘Ó ÙËÓ ¤Î-
ÊÚ·ÛË ÙÔ˘ mRNA ÙÔ˘ Û˘ÌÌÂÙ·ÊÔÚ¤·. O ·˘ÍËÌ¤ÓÔ˜ ÊˆÛÊfiÚÔ˜ ÂÓÂÚÁÔÔÈÂ› Ù· ÔÛÙÂÔÁÂÓÂÙÈÎ¿ ÁÔÓ›‰È·, ÌÂ ·ÔÙ¤-
ÏÂÛÌ· Ó· ÂÍˆÎ˘ÙÙ·ÚÒÓÔÓÙ·È Î˘ÛÙ›‰È· ıÂÌ¤ÏÈ·˜ Ô˘Û›·˜ ÌÂ ¿Ï·Ù· Î·È ÎÔÏÏ·ÁfiÓÂ˜ ›ÓÂ˜ Ù‡Ô˘ π. (∞fi ÙË ‚È‚ÏÈÔ-
ÁÚ·ÊÈÎ‹ ·Ó·ÊÔÚ¿ 55, ÙÚÔÔÔÈËÌ¤ÓË).

Ο καταρράκτης της οστεοποίησης

Υπερφωσφαταιμία - Ουραιμικές τοξίνες

Ενεργοποίηση του ΒΜΡ2 (bone morphogenic protein 2)

Ενεργοποίηση των γονιδίων Msx2 και Runx2/Cbfa1,
που κωδικοποιούν μεταγραφικούς παράγοντες κρίσιμους
για τη διαφοροποίηση προς οστεοβλάστη

Κυτταρικός αναπρογραμματισμός προς οστεοβλάστη

Έκφραση των πρωτεϊνών της θεμέλιας ουσίας του οστού:
οστεοποντίνη, οστεοκαλσίνη, κολλαγόνο τύπου Ι, αλκαλική
φωσφατάση

Εξωκυττάρωση των matrix vesicles

∂ÈÎ. 4. ¶·ıÔÁÂÓÂÙÈÎfi˜ ÌË¯·ÓÈÛÌfi˜ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜-
ÔÛÙÂÔÔ›ËÛË˜.



O ÚfiÏÔ˜ ÙË˜ ‚ÈÙ·Ì›ÓË˜ D Î·È ÙÔ˘ PTHrP

Δ· ÏÂ›· Ì˘˚Î¿ Î‡ÙÙ·Ú· ÙˆÓ ·ÁÁÂ›ˆÓ ·ÚÔ˘-

ÛÈ¿˙Ô˘Ó ·Û‚ÂÛÙÔÔ›ËÛË fiÙ·Ó ÛÙËÓ in vitro Î·Ï-

ÏÈ¤ÚÁÂÈ¿ ÙÔ˘˜ ÚÔÛÙÂıÂ› Î·ÏÛÈÙÚÈfiÏË. Δ·˘Ùfi¯ÚÔ-

Ó·, ÚÔ¿ÁÂÙ·È Ë Û‡ÓıÂÛË ÙË˜ ·ÏÎ·ÏÈÎ‹˜ ÊˆÛÊ·Ù¿-

ÛË˜, Ë ÔÔ›· ‚Ú›ÛÎÂÙ·È ÛÂ ÌÂÁ¿ÏË ·ÊıÔÓ›· ÛÙ·

ÔÛÙ¿, Î·È Î·Ù·ÛÙ¤ÏÏÂÙ·È Ë Û‡ÓıÂÛË ÙÔ˘ PTHrP (Â-

Ù›‰ÈÔ Ô˘ Û¯ÂÙ›˙ÂÙ·È ÌÂ ÙËÓ ·Ú·ıÔÚÌfiÓË-para-

thormone related peptide). ∞ÓÙ›ıÂÙ·, ·Ó ÚÔÛı¤-

ÛÔ˘ÌÂ ÛÂ ·Û‚ÂÛÙÔÔÈÔ‡ÌÂÓÂ˜ Î·ÏÏÈ¤ÚÁÂÈÂ˜ ‰È·ÊÔ-

ÚÂÙÈÎ¤˜ Û˘ÁÎÂÓÙÚÒÛÂÈ˜ PTHrP ÂÍˆÁÂÓÒ˜, ÙfiÙÂ ·Ó·-

ÛÙ¤ÏÏÂÙ·È Ë ·Ú·ÁˆÁ‹ ÙË˜ ·ÏÎ·ÏÈÎ‹˜ ÊˆÛÊ·Ù¿ÛË˜

Î·È ÌÂÈÒÓÂÙ·È Ë ÂÓ·fiıÂÛË ·Û‚ÂÛÙ›Ô˘ ÌÂ ÙÚfiÔ ‰Ô-

ÛÔÂÍ·ÚÙÒÌÂÓÔ45.

O ÚfiÏÔ˜ ÙË˜ ˘ÂÚ¯ÔÏËÛÙÂÚÔÏ·ÈÌ›·˜ Î·È ÙˆÓ

Ì·ÎÚÔÊ¿ÁˆÓ

O ÚfiÏÔ˜ ÙË˜ ¯ÔÏËÛÙÂÚfiÏË˜ ÛÙËÓ ÂÓÂÚÁÔÔ›Ë-

ÛË ÙˆÓ ·Û‚ÂÛÙÔÔÈËÙÈÎÒÓ ·ÁÁÂÈ·ÎÒÓ Î˘ÙÙ¿ÚˆÓ

¤¯ÂÈ ‰ÈÂ˘ÎÚÈÓÈÛÙÂ› ÚfiÛÊ·Ù·. H ÔÍÂÈ‰ˆÌ¤ÓË LDL

ÚÔ¿ÁÂÈ ÙË ‰È·ÊÔÚÔÔ›ËÛË ÙˆÓ ·ÁÁÂÈ·ÎÒÓ Î˘ÙÙ¿-

ÚˆÓ ÛÂ ·Û‚ÂÛÙÔÔÈËÙÈÎ¿ Î‡ÙÙ·Ú· (CVC) in vitro.

∏ ÔÛÙÂÔÁÂÓÂÙÈÎ‹ ·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ·ÁÁÂÈ·ÎÒÓ

Î˘ÙÙ¿ÚˆÓ Á›ÓÂÙ·È in vivo ÌfiÓÔ ÌÂ ÙËÓ ÂÓÂÚÁÔÔ›Ë-

Û‹ ÙÔ˘˜ ·fi Ì·ÎÚÔÊ¿Á· ÙË˜ ÂÚÈÔ¯‹˜46,47. O TNF-

·, Ô˘ ÂÎÎÚ›ÓÂÙ·È ·fi Ù· Ì·ÎÚÔÊ¿Á·, ¤¯ÂÈ ·Ô-

‰ÂÈ¯ıÂ› fiÙÈ ÚÔ¿ÁÂÈ ÙËÓ ¤ÎÊÚ·ÛË ÙË˜ ÚˆÙÂ˝ÓË˜

μªƒ-2, Ë ÔÔ›· ÚÔÎ·ÏÂ› ÙË ÌÂÙ·ÌfiÚÊˆÛË ÙˆÓ

·ÁÁÂÈ·ÎÒÓ Î˘ÙÙ¿ÚˆÓ ÛÂ ÔÛÙÂÔ‚Ï¿ÛÙÂ˜48-50.

O ÚfiÏÔ˜ ¿ÏÏˆÓ ·Ú·ÁfiÓÙˆÓ

¢È¿ÊÔÚÔÈ ¿ÏÏÔÈ ·Ú¿ÁÔÓÙÂ˜ Î·È Î·Ù·ÛÙ¿ÛÂÈ˜

¤¯Ô˘Ó Û˘Û¯ÂÙÈÛıÂ› ÌÂ ·˘ÍËÌ¤ÓË ·Û‚ÂÛÙÔÔ›ËÛË. O

·˘ÍËÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ ÙˆÓ ·ÈÌÔÂÙ·Ï›ˆÓ (platelet

derived growth factor-PDGF) ‚Ú¤ıËÎÂ fiÙÈ ·˘Í¿ÓÂÈ

ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ÏÂ›ˆÓ Ì˘˚ÎÒÓ Î˘ÙÙ¿ÚˆÓ

Ì·˙› ÌÂ ÙËÓ ·ÚÔ˘Û›· 2 mmoL/L ÊˆÛÊfiÚÔ˘. O

PDGF ÚÔˆıÂ› ÌÂ ‰ÔÛÔÂÍ·ÚÙÒÌÂÓÔ ÙÚfiÔ ÙËÓ

ÚfiÛÏË„Ë ÊˆÛÊfiÚÔ˘ ·fi Ù· Î‡ÙÙ·Ú· Î·È ÛÙË Û˘-

Ó¤¯ÂÈ· ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË, ·ÎfiÌË Î·È ÛÂ ÂÚÈ‚¿Ï-

ÏÔÓ ÌÂ ¯·ÌËÏfiÙÂÚ· Â›Â‰· ÊˆÛÊfiÚÔ˘36.

O Û·Î¯·ÚÒ‰Ë˜ ‰È·‚‹ÙË˜, Ô ÔÔ›Ô˜ Û˘ÓÔ‰Â‡Â-

Ù·È ·fi ÙËÓ ·Ú·ÁˆÁ‹ ÚÔ˚fiÓÙˆÓ ÚÔ¯ˆÚËÌ¤ÓË˜

ÁÏ˘ÎÔ˙˘Ï›ˆÛË˜, ÔÈ ‰È·Ù·Ú·¯¤˜ ÛÙËÓ ÔÛfiÙËÙ· ÙË˜

ÏÂÙ›ÓË˜ ÙÔ˘ ·›Ì·ÙÔ˜, Ô ÌÂÁ¿ÏÔ˜ Û˘ÓÔÏÈÎfi˜ ·ÚÈı-

Ìfi˜ ÙˆÓ ·ÈÌÔÎ·ı¿ÚÛÂˆÓ Î·È Ë ÌÂÁ¿ÏË ËÏÈÎ›· ÙˆÓ

·ÈÌÔÎ·ı·ÈÚÔÌ¤ÓˆÓ, Î·ıÒ˜ Î·È Ë ¯Ú‹ÛË Ê·ÚÌ¿ÎˆÓ

Ô˘ Û˘Ó‰¤ÔÓÙ·È ÌÂ ÙÔ ÊˆÛÊfiÚÔ Î·È ÂÚÈ¤¯Ô˘Ó ·-

Û‚¤ÛÙÈÔ (calcium containing phosphate binders)

ÂÓÔ¯ÔÔÈ‹ıËÎ·Ó ÁÈ· ·˘ÍËÌ¤ÓË ·Û‚ÂÛÙÔÔ›Ë-

ÛË51,52. ŒÓ·˜ ·ÚÈıÌfi˜ ÌÂÏÂÙÒÓ Û˘Û¯ÂÙ›˙ÂÈ ÙËÓ ·-

Û‚ÂÛÙÔÔ›ËÛË ÌÂ ÙÔÓ ˘ÔÛÈÙÈÛÌfi, ÙË ÊÏÂÁÌÔÓ‹, ÙÔ

·˘ÍËÌ¤ÓÔ ÈÓˆ‰ÔÁfiÓÔ, ÙË C ·ÓÙÈ‰ÚÒÛ· ÚˆÙÂ˝ÓË

Î·È ÙËÓ ˘ÔÏÂ˘ÎˆÌ·ÙÈÓ·ÈÌ›·53-55.

¶·Ú¿ÁÔÓÙÂ˜ Ô˘ ·Ú¿ÁÔ˘Ó ÙËÓ ·Û‚Â-
ÛÙÔÔ›ËÛË

∫˘ÛÙ›‰È· ÙË˜ ıÂÌ¤ÏÈ·˜ Ô˘Û›·˜ (matrix vesicles)

∏ Ê˘ÛÈÔÏÔÁÈÎ‹ ÌÂÙ·ÏÏÔÔ›ËÛË ÙÔ˘ ÔÛÙÔ‡ Á›-

ÓÂÙ·È ÌÂ ÙËÓ ÔÚı‹ ÂÓ·fiıÂÛË ˘‰ÚÔÍ˘··Ù›ÙË Î·È

Ù‡Ô˘ π ÎÔÏÏ·ÁfiÓˆÓ ÈÓÒÓ. πÛÙÔÏÔÁÈÎ¿, ÌÂÙ·ÏÏÈÎ¿

ÛÙÔÈ¯Â›· ·Ú¯ÈÎ¿ ÂÌÊ·Ó›˙ÔÓÙ·È ÛÙ· matrix vesicles

‹ Î˘ÛÙ›‰È· ÙË˜ ıÂÌ¤ÏÈ·˜ Ô˘Û›·˜. ∞˘Ù¿ Ù· Î˘ÛÙ›‰È·

Ô˘ ÂÚÈ‚¿ÏÏÔÓÙ·È ·fi Î˘ÙÙ·ÚÈÎ‹ ÌÂÌ‚Ú¿ÓË, ÂÍˆ-

Î˘ÙÙ·ÚÒÓÔÓÙ·È ·fi ÙÔ˘˜ ÓÂfiÏ·ÛÙÔ˘˜ ÔÛÙÂÔ‚Ï¿-

ÛÙÂ˜ Î·È ÌÂÙ·Ó·ÛÙÂ‡Ô˘Ó ÛÙÔÓ ÂÍˆÎ˘ÙÙ¿ÚÈÔ ¯·Ï·Úfi

Û˘Ó‰ÂÙÈÎfi ÈÛÙfi ‹ ÛÙÔÓ ÔÛÙ›ÙË ÈÛÙfi. ∞ÔÙÂÏÔ‡Ó ˘-

Ú‹ÓÂ˜ ÔÛÙ¤ˆÛË˜ Î·È ·Ú¤¯Ô˘Ó Î·È Ù· ··Ú·›ÙËÙ·

˘ÏÈÎ¿ ÁÈ· Ó· Á›ÓÂÈ ·˘Ùfi56.

OÛÙÂÔÓÂÎÙ›ÓË, ÔÛÙÈÎ‹ ÛÈ·ÏÔÚˆÙÂ˝ÓË, ÎÔÏÏ·-

ÁfiÓÔ Ù‡Ô˘ π 

∏ ÔÛÙÂÔÓÂÎÙ›ÓË Ê·›ÓÂÙ·È fiÙÈ ‚ÔËı¿ ÛÙÔ Û¯Ë-

Ì·ÙÈÛÌfi ÔÛÙÔ‡ ·Ú¤¯ÔÓÙ·˜ ˘Ú‹ÓÂ˜ ÔÛÙ¤ˆÛË˜29. ∏

ÔÛÙÈÎ‹ ÛÈ·ÏÔÚˆÙÂ˝ÓË Â›Ó·È ÌÈ· fiÍÈÓË ÂÍˆÎ˘ÙÙ¿-

ÚÈ· ÁÏ˘ÎÔÚˆÙÂ˝ÓË ÙÔ˘ Û˘Ó‰ÂÙÈÎÔ‡ ÈÛÙÔ‡, Ë ÔÔ›·

ÌÔÚÂ› Ó· Û˘Ó‰ÂıÂ› ÌÂ ÙÔ ÎÔÏÏ·ÁfiÓÔ Î·È Ó· ·Ô-

ÙÂÏ¤ÛÂÈ ˘Ú‹Ó· ÔÛÙ¤ˆÛË˜. OÈ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ·ÚÙË-

Ú›Â˜ ÂÎÊÚ¿˙Ô˘Ó ÂÏ¿¯ÈÛÙ· ‹ Î·ıfiÏÔ˘ ÙËÓ ÔÛÙÈÎ‹

ÛÈ·ÏÔÚˆÙÂ˝ÓË, ÂÓÒ Ë ¤ÎÊÚ·Û‹ ÙË˜ Â›Ó·È ÌÂÁ¿ÏË

ÛÙËÓ ·ÚÙËÚÈÔÛÎÏ‹Ú˘ÓÛË ÙÔ˘ Mönckeberg Î·È ÛÙËÓ

·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÛÙË Ã¡∞ ÙÂÏÈ-

ÎÔ‡ ÛÙ·‰›Ô˘3,15,57. ∞ÎfiÌË, ÛÂ ÂÈÚ¿Ì·Ù· in vitro, ÙÔ

ÎÔÏÏ·ÁfiÓÔ Ù‡Ô˘ π ÚÔˆıÂ› ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË

ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ·, ‰ÚÒÓÙ·˜ ˆ˜ ˘fiÛÙÚˆÌ· ÁÈ· ÙËÓ

ÂÓ·fiıÂÛË ÙˆÓ ·Ï¿ÙˆÓ58.

H Î˘ÙÙ·ÚÈÎ‹ ·fiÙˆÛË

∏ ·fiÙˆÛË ÙˆÓ Î˘ÙÙ¿ÚˆÓ ·Ú¤¯ÂÈ ÛÙÔÓ ÂÈ-

¯ÒÚÈÔ Û˘Ó‰ÂÙÈÎfi ÈÛÙfi ˘ÔÏÂ›ÌÌ·Ù· ÊˆÛÊÔÏÈÈ‰È-

ÎÒÓ ÌÂÌ‚Ú·ÓÒÓ Î·È ·ÔÙˆÙÈÎ¿ ÛˆÌ¿ÙÈ·, Ù·

ÔÔ›· ÂÍ˘ËÚÂÙÔ‡Ó ÙËÓ ˘ÚËÓÔÔ›ËÛË ÙÔ˘ ˘‰ÚÔ-

Í˘··Ù›ÙË ÁÈ· ÙÔ Û¯ËÌ·ÙÈÛÌfi ÔÛÙ›ÙË ÈÛÙÔ‡. ∏ ·fi-

ÙˆÛË ÙˆÓ Î˘ÙÙ¿ÚˆÓ Â›Ó·È ÌÂÁ·Ï‡ÙÂÚË ÛÂ ÓÔÛ‹Ì·-

Ù·, fiˆ˜ Ô ‰È·‚‹ÙË˜ Î·È Ë Ã¡∞, fiÔ˘, ÏfiÁˆ ÙÔ˘

ÔÍÂÈ‰ˆÙÈÎÔ‡ ÛÙÚÂ˜ Î·È ÙˆÓ Ô˘Ú·ÈÌÈÎÒÓ ÙÔÍÈÓÒÓ,

ÚÔÎ·ÏÂ›Ù·È Ó¤ÎÚˆÛË ÙˆÓ Î˘ÙÙ¿ÚˆÓ59-61. 

°. ∂À™Δƒ∞Δπ∞¢∏™ ∫∞π ™À¡. ∂ÏÏËÓÈÎ‹ ¡ÂÊÚoÏoÁ›·  18, 2006
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º˘ÛÈÎÔ› ·Ó·ÛÙÔÏÂ›˜ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜

OÛÙÂÔÔÓÙ›ÓË

™Ù¿ ÔÛÙ¿, Ë ÔÛÙÂÔÔÓÙ›ÓË ÌÔÚÂ› Ó· ‰ÂÛÌÂ‡-

ÛÂÈ ·Û‚¤ÛÙÈÔ Î·È Ó· ÌÂÛÔÏ·‚‹ÛÂÈ ÛÙËÓ ÚÔÛÎfiÏÏË-

ÛË ÙˆÓ Î˘ÙÙ¿ÚˆÓ. ∏ Û˘Ó‡·ÚÍË ÙË˜ ÔÛÙÂÔÔÓÙ›ÓË˜

ÌÂ ÙË ‚ÈÔÌÂÙ·ÏÏÔÔ›ËÛË ÙÔ˘ Û˘Ó‰ÂÙÈÎÔ‡ ÈÛÙÔ‡ Î·È Ë

ÈÎ·ÓfiÙËÙ¿ ÙË˜ Ó· Û˘Ó‰¤ÂÙ·È Î·È Ó· Î·ÙÂ˘ı‡ÓÂÈ ÙËÓ

·Û‚ÂÛÙÔÔ›ËÛË, ˘Ô‰ËÏÒÓÔ˘Ó fiÙÈ Ë ÔÛÙÂÔÔÓÙ›ÓË

ÌÔÚÂ› Ó· ÚÔˆıÂ› ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË in vivo.

ŸÌˆ˜, ÛÂ ÂÈÚ¿Ì·Ù· in vitro, ·Ó Ë ÔÛÙÂÔÔÓÙ›ÓË

ÊˆÛÊÔÚ˘ÏÈˆıÂ›, ·Ó·ÛÙ¤ÏÏÂÈ ÙËÓ ÂÓ·fiıÂÛË ·Ï¿-

ÙˆÓ Î·È ÂÌÔ‰›˙ÂÈ ÙË ‰ÈÂ‡Ú˘ÓÛË ÙÔ˘ ˘Ú‹Ó· ÙÔ˘

˘‰ÚÔÍ˘··Ù›ÙË. ∞˘Ùfi ÛËÌ·›ÓÂÈ fiÙÈ Ë ÌÂÙ·-ÌÂÙ·ÁÚ·-

ÊÈÎ‹ ÙÚÔÔÔ›ËÛË ÙË˜ ÔÛÙÂÔÔÓÙ›ÓË˜ ÌÔÚÂ› Ó·

ÂÏ¤ÁÍÂÈ ÙËÓ ·Û‚ÂÛÙÔÔÈËÙÈÎ‹ ‰È·‰ÈÎ·Û›·. ¶·ÚfiÏÔ

ÙÔ Û˘ÁÎÂ¯˘Ì¤ÓÔ ·ÎfiÌË ÚfiÏÔ ÙË˜, ÙÂ›ÓÂÈ Ó· Ù·ÍÈÓÔ-

ÌËıÂ› ÛÙÔ˘˜ ·Ó·ÛÙÔÏÂ›˜ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜62-64.

ºÂÙÔ˘›ÓË–∞ (fetuin–A) 

ŒÓ·˜ ·Ó·ÛÙÔÏ¤·˜ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜ Â›Ó·È

Ë ÊÂÙÔ˘›ÓË-∞ (fetuin-A) ‹ ÁÏ˘ÎÔÚˆÙÂ˝ÓË ·2-

∏eremans-Schmid (∞HSG). ∂›Ó·È ÌÈ· ÚˆÙÂ˝ÓË

ÙÔ˘ ÔÚÔ‡ ÂÚ›Ô˘ 60 ∫Da Ô˘ Û˘ÓÙ›ıÂÙ·È ·fi Ù·

Ë·ÙÔÎ‡ÙÙ·Ú·. πn vitro, Ë AHSG ·ÔÙÂÏÂ› ¤Ó·

ÈÛ¯˘Úfi ·Ó·ÛÙÔÏ¤· ÙÔ˘ Û¯ËÌ·ÙÈÛÌÔ‡ ˘‰ÚÔÍ˘··Ù›-

ÙË, Ô ÔÔ›Ô˜ ÂÏ·ÙÙÒÓÂÈ ÙË ‰ËÌÈÔ˘ÚÁ›· ÎÚ˘ÛÙ¿ÏÏˆÓ

ÛÂ ‰È·Ï‡Ì·Ù· Ô˘ ÂÚÈ¤¯Ô˘Ó ·Û‚¤ÛÙÈÔ Î·È ÊˆÛÊfi-

ÚÔ. In vitro ·Ó·ÛÙ¤ÏÏÂÈ ÙËÓ ÎÚ˘ÛÙ·ÏÏÔÔ›ËÛË ÙÔ˘

Ca Î·È P, ·ÎfiÌË Î·È ÛÂ ‰È·Ï‡Ì·Ù· Ô˘ ‰ÂÓ ÂÚÈ¤-

¯Ô˘Ó Î‡ÙÙ·Ú·65.

™ÙÔ˘˜ ·ÓıÚÒÔ˘˜, Ù· Â›Â‰· ÙË˜ AHSG Â›-

Ó·È ÛËÌ·ÓÙÈÎ¿ ÂÏ·ÙÙˆÌ¤Ó· ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞.

ŒÙÛÈ, Ô ÔÚfi˜ ·fi ·ÈÌÔÎ·ı·ÈÚfiÌÂÓÔ˘˜ ·ÛıÂÓÂ›˜ Â›-

Ó·È ÏÈÁfiÙÂÚÔ ·ÔÙÂÏÂÛÌ·ÙÈÎfi˜ ÛÙËÓ ·Ó·ÛÙÔÏ‹ ÎÚ˘-

ÛÙ¿ÏÏˆÛË˜ ·Û‚ÂÛÙ›Ô˘ Î·È ÊˆÛÊfiÚÔ˘ Û˘ÁÎÚÈÙÈÎ¿ ÌÂ

ÙÔ Ê˘ÛÈÔÏÔÁÈÎfi ÔÚfi, ¤Ó· ·ÔÙ¤ÏÂÛÌ· Ô˘ ·Ó·ÛÙÚ¤-

ÊÂÙ·È ÌÂ ÙËÓ ÚÔÛı‹ÎË AHSG. Δ· ¯·ÌËÏ¿ Â›Â‰·

ÊÂÙÔ˘›ÓË˜ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÂÏ·ÙÙˆÌ¤ÓË ÂÈ‚›ˆÛË66.

Œ¯ÂÈ ˘ÔÏÔÁÈÛÙÂ› fiÙÈ Â›Ó·È ˘Â‡ı˘ÓË ÁÈ· ÙÔ 50%

ÙË˜ ·Ó·ÛÙÔÏ‹˜ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜ ÙÔ˘ ÔÚÔ‡ ÙÔ˘ ·›-

Ì·ÙÔ˜. ∂›Ó·È ·ÍÈÔÛËÌÂ›ˆÙÔ fiÙÈ Ë Û‡ÓıÂÛ‹ ÙË˜ ÌÂÈÒ-

ÓÂÙ·È ÌÂ ÙËÓ ·ÚÔ˘Û›· ÊÏÂÁÌÔÓˆ‰ÒÓ ·Ú·ÁfiÓÙˆÓ.

¶ÚˆÙÂ›ÓË matrix Gla (matrix Gla protein-MGP)

ΔÔ ›˙ËÌ· ·Û‚ÂÛÙ›Ô˘-ÊˆÛÊfiÚÔ˘ ‰Â Û¯ËÌ·Ù›˙Â-

Ù·È in vivo Ê˘ÛÈÔÏÔÁÈÎ¿, Ú¿ÁÌ· Ô˘ Ô‰ËÁÂ› ÛÙÔ

Û˘Ì¤Ú·ÛÌ· fiÙÈ ˘¿Ú¯Ô˘Ó Ê˘ÛÈÎÔ› ·Ó·ÛÙÔÏÂ›˜ ÙË˜

·Û‚ÂÛÙÔÔ›ËÛË˜. ∏ ÚˆÙÂ˝ÓË matrix G1a (MGP),

Ô˘ ÂÍ·ÚÙ¿Ù·È ·fi ÙË ‚ÈÙ·Ì›ÓË ∫, ‹Ù·Ó Ô ÚÒÙÔ˜

·Ó·ÛÙÔÏ¤·˜ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜ Ô˘ ·Ó·Î·Ï‡ÊıË-

ÎÂ. ™Â ÌÂÏ¤ÙË ÌÂ MGP-knockout ÔÓÙ›ÎÈ·, Ô˘ ‰Â

Û˘Ó¤ıÂÙ·Ó ÙËÓ ·Ú·¿Óˆ ÚˆÙÂ˝ÓË, Ù· ÙÂÏÂ˘Ù·›·

·Ó¤Ù˘Í·Ó Û‡ÓÙÔÌ· ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ¯È-

ÙÒÓ· ÛÙËÓ ·ÔÚÙ‹, ÌÂ Â·ÎfiÏÔ˘ıÔ ÙÔ ı¿Ó·Ùfi ÙÔ˘˜67.

™ÙÔ˘˜ ·ÓıÚÒÔ˘˜, Ë MGP ıÂˆÚÂ›Ù·È ˆ˜ ¤Ó·˜ Î‡-

ÚÈÔ˜ ÙÔÈÎfi˜ ·Ó·ÛÙÔÏ¤·˜ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜54.

∏ ‚·ÚÊ·Ú›ÓË ·‰Ú·ÓÔÔÈÂ› ÙË ‚ÈÙ·Ì›ÓË ∫ Î·È

Î·Ù’ Â¤ÎÙ·ÛË ÙË Á-Î·Ú‚ÔÍ˘Ï›ˆÛË ÙË˜ MGP. ∂Ô-

Ì¤Óˆ˜, Ë MGP ‰ÂÓ Â›Ó·È ‰Ú·ÛÙÈÎ‹ Î·È ÁÈ’ ·˘Ùfi ÙÔ

ÏfiÁÔ, Ë ‚·ÚÊ·Ú›ÓË ıÂˆÚÂ›Ù·È ÚÔ‰È·ıÂÛÈÎfi˜ ·-

Ú¿ÁÔÓÙ·˜ ÁÈ· ÙËÓ ·Ó¿Ù˘ÍË ·Û‚ÂÛÙÔÔÈËÙÈÎ‹˜ Ô˘-

Ú·ÈÌÈÎ‹˜ ·ÚÙËÚÈÔÏÔ¿ıÂÈ·˜68.

MÂÙ·ÏÏ¿ÍÂÈ˜ ÛÙÔ ÁÔÓ›‰ÈÔ Ô˘ Îˆ‰ÈÎÔÔÈÂ› ÙËÓ

ÚˆÙÂ˝ÓË MGP ÚÔÎ·ÏÔ‡Ó ÙÔ Û‡Ó‰ÚÔÌÔ Keutel,

Ô˘ ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ¯fiÓ-

‰ÚˆÓ, ÂÚÈÊÂÚÈÎ‹ ÓÂ˘ÌÔÓÈÎ‹ ÛÙ¤ÓˆÛË Î·È ˘Ô-

Ï·Û›· ÚÔÛÒÔ˘ (·˘ÙÔÛˆÌ·ÙÈÎ‹ ˘ÔÏÂÈfiÌÂÓË

‰È·Ù·Ú·¯‹)69. ™˘ÓÔÙÈÎ¿, ÔÈ ·Ú¿ÁÔÓÙÂ˜ ÙË˜ ·Û‚Â-

ÛÙÔÔ›ËÛË˜ Ê·›ÓÔÓÙ·È ÛÙËÓ ÂÈÎfiÓ· 5.

∞ÓÙÈÌÂÙÒÈÛË ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜

Ÿˆ˜ ¤¯ÂÈ ‹‰Ë ·Ó·Ï˘ıÂ›, ÔÈ ‰È·Ù·Ú·¯¤˜ ÛÙË

Û˘ÁÎ¤ÓÙÚˆÛË ÙÔ˘ ·Û‚ÂÛÙ›Ô˘ Î·È ÙÔ˘ ÊˆÛÊfiÚÔ˘

Ô‰ËÁÔ‡Ó ÛÂ ·Û‚ÂÛÙÔÔ›ËÛË ÙÔ˘ Ì¤ÛÔ˘ ¯ÈÙÒÓ· ÙˆÓ

·ÁÁÂ›ˆÓ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ÓÂÊÚÈÎ‹ ·ÓÂ¿ÚÎÂÈ· ÙÂÏÈ-

ÎÔ‡ ÛÙ·‰›Ô˘, ÁÂÁÔÓfi˜ Ô˘ Ê·›ÓÂÙ·È fiÙÈ ÚÔÎ·ÏÂ›

·˘ÍËÌ¤ÓÔ Î›Ó‰˘ÓÔ ı·Ó¿ÙÔ˘ (Î˘Ú›ˆ˜ ·fi Î·Ú‰È·Á-

ÁÂÈ·Î¿ ÂÂÈÛfi‰È·). ™Â ·ÛıÂÓÂ›˜ Ô˘ ˘Ô‚¿ÏÏÔÓÙ·È

ÛÂ ¯ÚfiÓÈ· ·ÈÌÔÎ¿ı·ÚÛË, Â›Â‰· ÊˆÛÊfiÚÔ˘ ÔÚÔ‡

¿Óˆ ·fi 6,5 mg/dL Î·È ÁÈÓfiÌÂÓÔ Ca x P ¿Óˆ

·fi 72 mg2/dL2 ¤¯Ô˘Ó Û˘Û¯ÂÙÈÛÙÂ› ÌÂ ·˘ÍËÌ¤ÓÔ

Î›Ó‰˘ÓÔ ı·Ó¿ÙÔ˘. ∏ ·ÚÔ˘Û›· ·Û‚ÂÛÙÔÔ›ËÛË˜

ÛÙ· ÛÙÂÊ·ÓÈ·›· ·ÁÁÂ›· ¤¯ÂÈ Û˘Û¯ÂÙÈÛÙÂ› ÛÙÔ˘˜ ·-

Ú·¿Óˆ ·ÛıÂÓÂ›˜ ÌÂ ÁÈÓfiÌÂÓÔ Ca x P >55 mg2/dL2.

Δo ÁÈÓfiÌÂÓÔ Â›Ó·È ˘„ËÏfiÙÂÚÔ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ

·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ÛÙÂÊ·ÓÈ·›ˆÓ ·ÁÁÂ›ˆÓ, ÛÂ Û‡-

ÁÎÚÈÛË ÌÂ ÙÈ˜ ¯·ÌËÏfiÙÂÚÂ˜ ÙÈÌ¤˜ ÙÔ˘ ÁÈÓÔÌ¤ÓÔ˘ ÛÂ

·ÛıÂÓÂ›˜ Ô˘ ‰ÂÓ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ·Û‚ÂÛÙÔÔ›ËÛË

ÙˆÓ ÛÙÂÊ·ÓÈ·›ˆÓ ·ÁÁÂ›ˆÓ70,71.

∏ ÛÔ˘‰·ÈfiÙËÙ· Ú‡ıÌÈÛË˜ ÙˆÓ ÂÈ¤‰ˆÓ ÙÔ˘

ÁÈÓÔÌ¤ÓÔ˘ Ca x P ·Ó·ÁÓˆÚ›˙ÂÙ·È ‰ÈÂıÓÒ˜ ÁÈ· ÙËÓ

ÚfiÏË„Ë ÙË˜ ·ÁÁÂÈ·Î‹˜ ·Û‚ÂÛÙÔÔ›ËÛË˜ Î·È ÙˆÓ

ÂÈÏÔÎÒÓ ÙË˜ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞. O ‰È·ÈÙËÙÈÎfi˜

ÂÚÈÔÚÈÛÌfi˜ ÙË˜ ÚfiÛÏË„Ë˜ ÊˆÛÊfiÚÔ˘ Â›Ó·È ÛË-

Ì·ÓÙÈÎfi˜, ·ÏÏ¿ ‰ÂÓ ·ÚÎÂ› ÁÈ· ÙË Ú‡ıÌÈÛË ÙˆÓ ÂÈ-

¤‰ˆÓ ÙÔ˘ ÊˆÛÊfiÚÔ˘ ÛÙÔÓ ÔÚfi. Δ¤ÙÔÈÂ˜ Ì·ÎÚÔ-

¯ÚfiÓÈÂ˜ ‰›·ÈÙÂ˜ ‰ÂÓ Â›Ó·È Ú·ÎÙÈÎ¤˜, ‰ÈfiÙÈ ¤¯Ô˘Ó

Ùˆ¯‹ ÁÂ‡ÛË. ∏ ·ÈÌÔÎ¿ı·ÚÛË ·ÔÌ·ÎÚ‡ÓÂÈ ÌÈÎÚ‹

ÔÛfiÙËÙ· ÊˆÛÊfiÚÔ˘, Î·Ù¿ ÔÏ‡ ÏÈÁfiÙÂÚË fiÌˆ˜
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·fi ÙËÓ ÔÛfiÙËÙ· Ô˘ ÚÔÛÏ·Ì‚¿ÓÂÙ·È Â‚‰ÔÌ·‰È-

·›ˆ˜ ÌÂ ÙÈ˜ ÙÚÔÊ¤˜ Î¿Ùˆ ·fi Ê˘ÛÈÔÏÔÁÈÎ¤˜ Û˘Óı‹-

ÎÂ˜. ∂Í¿ÏÏÔ˘, Ë ¯ÔÚ‹ÁËÛË ‚ÈÙ·Ì›ÓË˜ D ÁÈ· ÙËÓ

·ÓÙÈÌÂÙÒÈÛË ÙÔ˘ ‰Â˘ÙÂÚÔ·ıÔ‡˜ ̆ ÂÚ·Ú·ı˘ÚÂÔ-

ÂÈ‰ÈÛÌÔ‡ ·˘Í¿ÓÂÈ ÙËÓ ÂÓÙÂÚÈÎ‹ ·ÔÚÚfiÊËÛË ÙÔ˘

·Û‚ÂÛÙ›Ô˘ Î·È ÙÔ˘ ÊˆÛÊfiÚÔ˘ Î·È ·ÓÂ‚¿˙ÂÈ Ù· Â›-

Â‰¿ ÙÔ˘˜ ÛÙÔ ·›Ì·, ·˘Í¿ÓÔÓÙ·˜ ÙÔÓ Î›Ó‰˘ÓÔ ·Û‚Â-

ÛÙÔÔ›ËÛË˜ ÙˆÓ ·ÁÁÂ›ˆÓ Î·È ÙˆÓ Ì·Ï·ÎÒÓ ÌÔÚ›ˆÓ.

ŒÙÛÈ, ÔÈ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞ ¯ÚÂÈ¿˙ÔÓÙ·È Ê·ÚÌ·ÎÂ˘-

ÙÈÎ¿ ÛÎÂ˘¿ÛÌ·Ù· Ô˘ Ó· ‰ÂÛÌÂ‡Ô˘Ó ÙÔ ÊˆÛÊfiÚÔ.

™ÙÔ ·ÚÂÏıfiÓ, ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó Ê¿ÚÌ·Î·

Ô˘ ‰¤ÛÌÂ˘·Ó ÙÔ ÊÒÛÊÔÚÔ Î·È ÂÚÈÂ›¯·Ó ·ÏÔ˘Ì›ÓÈÔ.

Δ· ·Ú·¿Óˆ ÛÎÂ˘¿ÛÌ·Ù· ÚÔÎ·ÏÔ‡Ó ÙÔÍÈÎfiÙËÙ·

ÂÍ·ÈÙ›·˜ ÙÔ˘ ·ÏÔ˘ÌÈÓ›Ô˘. ŒÙÛÈ, ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È

ÛÙÈ˜ Ì¤ÚÂ˜ Ì·˜ ÛÎÂ˘¿ÛÌ·Ù· Ô˘ ‰ÂÛÌÂ‡Ô˘Ó ÙÔ ÊÒ-

ÛÊÔÚÔ Î·È ÂÚÈ¤¯Ô˘Ó ·Û‚¤ÛÙÈÔ, ÌÂ ÛÙfi¯Ô ÙËÓ ÂÏ¿Ù-

ÙˆÛË ÙË˜ ÂÓÙÂÚÈÎ‹˜ ·ÔÚÚfiÊËÛË˜ ÙÔ˘ ÊˆÛÊfiÚÔ˘. 

∫‡ÚÈ· ·ÚÂÓ¤ÚÁÂÈ· ·fi ÙË ¯Ú‹ÛË ·Ï¿ÙˆÓ

·Û‚ÂÛÙ›Ô˘, ÌÂ ‹ ¯ˆÚ›˜ ÙË ¯ÔÚ‹ÁËÛË ‚ÈÙ·Ì›ÓË˜ D,

Â›Ó·È Ë ˘ÂÚ·Û‚ÂÛÙÈ·ÈÌ›·. ™ÙËÓ ÂÚ›ÙˆÛË Ì¿ÏÈ-

ÛÙ· Û˘Á¯ÔÚ‹ÁËÛË˜ ·Ú·ÁÒÁˆÓ ÙË˜ ‚ÈÙ·Ì›ÓË˜ D

(fiˆ˜ Â›Ó·È Ë Î·ÏÛÈÙÚÈfiÏË), ÂÈÙÂ›ÓÂÙ·È Ë ÂÓÙÂÚÈÎ‹

·ÔÚÚfiÊËÛË ·Û‚ÂÛÙ›Ô˘, ÌÂ Â·ÎfiÏÔ˘ı· ÙËÓ ˘ÂÚ-

·Û‚ÂÛÙÈ·ÈÌ›· Î·È ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ·ÁÁÂ›ˆÓ

ÌÂ fiÏ· Ù· ‰˘ÛÌÂÓ‹ Â·ÎfiÏÔ˘ı·. ∏ ¯ÔÚ‹ÁËÛË ·Ó·-

ÏfiÁˆÓ ÙË˜ ‚ÈÙ·Ì›ÓË˜ D (‰ÔÍ˘Î·ÏÛÈÊÂÚfiÏË ‹ ·ÚÈ-

Î·ÏÛÈÙfiÏË), Ô˘ ÚÔÎ·ÏÔ‡Ó ÙËÓ ·ÔÚÚfiÊËÛË ÔÏ‡

ÌÈÎÚÒÓ ÔÛÔÙ‹ÙˆÓ ·Û‚ÂÛÙ›Ô˘, ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È

ÛÙË ıÂÚ·Â›· ÙˆÓ ·ÛıÂÓÒÓ ÌÂ Ã¡∞ ·ÓÙ› ÙË˜ ÎÏ·-

ÛÈÎ‹˜ ‚ÈÙ·Ì›ÓË˜ D.

º¿ÚÌ·Î· ÂÏÂ‡ıÂÚ· ·Û‚ÂÛÙ›Ô˘ Î·È ·ÏÔ˘ÌÈÓ›-

Ô˘ Ô˘ ‰ÂÛÌÂ‡Ô˘Ó ÙÔ ÊˆÛÊfiÚÔ, Û˘ÓÙÂÏÒÓÙ·˜ ÛÙËÓ

·ÔÌ¿ÎÚ˘ÓÛ‹ ÙÔ˘ ·fi ÙÔÓ ÔÚÁ·ÓÈÛÌfi, ÚÔÛı¤ÙÔ-

ÓÙ·È Û˘ÓÂ¯Ò˜ ÛÙËÓ ıÂÚ·Â˘ÙÈÎ‹ Ê·Ú¤ÙÚ·. OÈ ÛÙfi-

¯ÔÈ ÙË˜ ıÂÚ·Â˘ÙÈÎ‹˜ ·Ú¤Ì‚·ÛË˜ ÁÈ· ÙËÓ ÚfiÏË-

„Ë ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜ ÙˆÓ ·ÁÁÂ›ˆÓ ÛÂ ·ÛıÂÓÂ›˜

ÌÂ Ã¡∞ Â›Ó·È ÔÈ ·ÎfiÏÔ˘ıÔÈ: ·Û‚¤ÛÙÈÔ ÔÚÔ‡ 9,2-9,6

mg/dL, ÊˆÛÊfiÚÔ˜ ÔÚÔ‡ 2,5-5,5 mg/dL, ÁÈÓfiÌÂÓÔ

Ca x P <55 mg2/dL2 Î·È PTH 100-200 pg/mL70,71.

™Ù· Ê¿ÚÌ·Î· ·˘Ù¿ ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È:

1. ∏ ˘‰ÚÔ¯ÏˆÚÈÎ‹ ÛÂ‚ÂÏ·Ì¤ÚË (sevelamer hy-

drochloride) Ô˘ ÂÏ·ÙÙÒÓÂÈ Ù· Â›Â‰· ÙÔ˘ Êˆ-

ÛÊfiÚÔ˘, ÙË˜ ¯ÔÏËÛÙÂÚfiÏË˜ Î·È ÙˆÓ ÏÈÔÚˆÙÂ˚ÓÒÓ

¯·ÌËÏ‹˜ ˘ÎÓfiÙËÙ·˜ (low density lipoproteins),

¯ˆÚ›˜ Ó· ·˘Í¿ÓÂÈ Ù· Â›Â‰· ÙÔ˘ ·Û‚ÂÛÙ›Ô˘. 

2. ΔÔ Û‡ÌÏÔÎÔ ÔÏ˘˘ÚËÓÈÎÔ‡ ˘‰ÚÔÍÂÈ‰›Ô˘

ÙÔ˘ ÛÈ‰‹ÚÔ˘ Î·È ÛÈ‰ËÚÔ‡¯Ô˘ ÔÏ˘Ì·ÏÙfi˙Ë˜ (stabili-

zed polynuclear-iron hydroxide / ferric-polymaltose). 

3. ΔÔ ¤Ó˘‰ÚÔ ¯ÏˆÚÈÔ‡¯Ô Ï·Óı¿ÓÈÔ (lanthanum

chloride hydrate), ÁÈ· ÙÔ ÔÔ›Ô ‰ÈÂÍ¿ÁÔÓÙ·È ÎÏÈÓÈ-

Î¤˜ ‰ÔÎÈÌ¤˜.

4. Δ· Î·ÏÙÛÈÔÌÈÌËÙÈÎ¿.

5. Δ· ‰ÈÊˆÛÊÔÓÈÎ¿. 

H ¯ÔÚ‹ÁËÛË ÙË˜ ÛÂ‚ÂÏ·Ì¤ÚË˜ (Renagel®)

Ê·›ÓÂÙ·È fiÙÈ ·Ó·ÛÙ¤ÏÏÂÈ ÙËÓ ÚfiÔ‰Ô ÙË˜ ·Û‚ÂÛÙÔ-

Ô›ËÛË˜. ∏ ·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ÛÙÂÊ·ÓÈ·›ˆÓ ·Á-
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XNA

Na PO4

PO4

Αποδιαφοροποίηση προς κύτταρα
που μοιάζουν με οστεοβλάστες

Matrix
Vesicle

Απόπτωση

Ca-PO4

Cfba-1
OP
OPG

Ca-PO4
CRP
Vit D
Warfarin

Παράγοντες που προάγουν
την ασβεστοποίηση

Εναποθέσεις
ασβεστίου

ασβεστοποίηση

Ca

Solubilising Διαλυτή

Fetuin

Vit K

Matrix GLA
Protein

IL-6
CRP
Fibrinogen–

συνδεδεμένη
στους ιστούς

+

Αναστολείς της
ασβεστοποίησης

∂ÈÎ. 5. ™¯ËÌ·ÙÈÎ‹ ·ÂÈÎfiÓÈÛË ÙˆÓ ÌË¯·ÓÈÛÌÒÓ ÙË˜ ·Û‚ÂÛÙÔÔ›ËÛË˜. Δ· ÏÂ›· Ì˘˚Î¿ Î‡ÙÙ·Ú· ÂÎÙ›ıÂÓÙ·È ÛÂ ÂÚ›ÛÛÂÈ·
ÂÍˆÎ˘ÙÙ¿ÚÈÔ˘ ÊˆÛÊfiÚÔ˘ Î·È ·˘Ùfi ÂÓÛˆÌ·ÙÒÓÂÙ·È ÂÓ‰ÔÎ˘ÙÙ¿ÚÈ· ÌÂ ÙË ‚Ô‹ıÂÈ· ÙÔ˘ Û˘ÌÌÂÙ·ÊÔÚ¤· Ó·ÙÚ›Ô˘-Êˆ-
ÛÊfiÚÔ˘. ∫·ıÒ˜ ·˘Í¿ÓÔ˘Ó Ù· ÂÓ‰ÔÎ˘ÙÙ¿ÚÈ· Ï¤ÔÓ Â›Â‰· ÊˆÛÊfiÚÔ˘, ÔÚÈÛÌ¤Ó· Î‡ÙÙ·Ú· ˘Ê›ÛÙ·ÓÙ·È ·fiÙˆÛË
Î·È Ù· Î˘ÙÙ·ÚÈÎ¿ ÙÔ˘˜ ˘ÔÏÂ›ÌÌ·Ù· ¯ÚËÛÈÌÂ‡Ô˘Ó ˆ˜ ˘Ú‹ÓÂ˜ ÔÛÙ¤ˆÛË˜. ÕÏÏ· Î‡ÙÙ·Ú· ·Ô‰È·ÊÔÚÔÔÈÔ‡ÓÙ·È Î·È
ÂÎÊÚ¿˙Ô˘Ó ÔÛÙÈÎ¤˜ ÌÔÚÊÔÁÂÓÂÙÈÎ¤˜ ÚˆÙÂ˝ÓÂ˜, ÔÌÔÈ¿˙ÔÓÙ·˜ ÌÂ ÔÛÙÂÔ‚Ï¿ÛÙÂ˜. ™ÙÔ Û¯‹Ì·, ÔÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ ÚÔ-
ˆıÔ‡Ó ÙËÓ ·Û‚ÂÛÙÔÔ›ËÛË ‰È·ÎÚ›ÓÔÓÙ·È ·ÚÈÛÙÂÚ¿ Î·È ÔÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ ÙËÓ ·Ó·ÛÙ¤ÏÏÔ˘Ó ‰ÂÍÈ¿. Cbfa-1: core
binding factor 1, Oƒ: oÛÙÂÔÔÓÙ›ÓË, OPG: oÛÙÂÔÚÔÙÂÁÂÚ›ÓË, (afi ÙË ‚È‚ÏÈÔÁÚ·ÊÈÎ‹ ·Ó·ÊÔÚ¿ 68, ÙÚÔÔÔÈËÌ¤ÓË). 



ÁÂ›ˆÓ Î·È ÙË˜ ·ÔÚÙ‹˜ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞ ‰ÂÓ ÌÂ-

Ù·‚Ï‹ıËÎÂ ÌÂÙ¿ ·fi ÂÙ‹ÛÈ· ¯ÔÚ‹ÁËÛË ÛÂ‚ÂÏ·Ì¤-

ÚË˜, ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙÔ˘˜ ·ÛıÂÓÂ›˜ Ô˘ ¯ÚËÛÈÌÔ-

Ô›ËÛ·Ó ‰ÂÛÌÂ˘ÙÈÎ¿ ÙÔ˘ ÊˆÛÊfiÚÔ˘ Ô˘ ÂÚÈ¤¯Ô˘Ó

·Û‚¤ÛÙÈÔ ÁÈ· ¤Ó· ¤ÙÔ˜, fiÔ˘ ·Ú·ÙËÚ‹ıËÎÂ ·˘ÍË-

Ì¤ÓË ·Û‚ÂÛÙÔÔ›ËÛË ÙˆÓ ÛÙÂÊ·ÓÈ·›ˆÓ ·ÁÁÂ›ˆÓ

Î·È ÙË˜ ·ÔÚÙ‹˜ ÁÈ· ÙÔ ›‰ÈÔ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· (Treat

to Goal ÌÂÏ¤ÙË)72. 

ŸÛÔÓ ·ÊÔÚ¿ ÛÙ· Î·ÏÙÛÈÔÌÈÌËÙÈÎ¿ Ê¿ÚÌ·Î·

(Cinacalcet®), Ë ÈÎ·ÓfiÙËÙ¿ ÙÔ˘˜ Ó· ÙÚÔÔÔÈÔ‡Ó ÙË

ÛËÌ·ÙÔ‰ÔÙÈÎ‹ ÂÓ‰ÔÎ˘ÙÙ¿ÚÈ· Ô‰fi, ‰È·Ì¤ÛÔ˘ ÙÔ˘ ˘-

Ô‰Ô¯¤· ÙÔ˘ ·Û‚ÂÛÙ›Ô˘ ÛÙ· ·Ú·ı˘ÚÂÔÂÈ‰ÈÎ¿ Î‡Ù-

Ù·Ú·, ÂËÚÂ¿˙ÂÈ ÙË ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ·Ú·ı˘ÚÂÔÂÈ-

‰ÒÓ ·‰¤ÓˆÓ Î·È ÂÏ·ÙÙÒÓÂÈ Ù· Â›Â‰· ÙË˜ ·Ú·-

ıÔÚÌfiÓË˜ ÛÙÔ Ï¿ÛÌ· ÙˆÓ ·ÛıÂÓÒÓ ÌÂ Ã¡∞. ∏

ıÂÚ·Â›· ÌÂ Cinacalcet® ÚÔÎ·ÏÂ› ‹È· ÂÏ¿ÙÙˆÛË

ÛÙ· Â›Â‰· ÙÔ˘ ÁÈÓÔÌ¤ÓÔ˘ Ca x P ÛÙÔ Ï¿ÛÌ· Î·È

·Ó·ÛÙ¤ÏÏÂÈ ÙËÓ ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË73.

∏ ÂÙÈ‰ÚÔÓ¿ÙË (etidronate), ·Ó¿ÏÔÁÔ ÚÒÙË˜

ÁÂÓÂ¿˜ ÙˆÓ ‰ÈÊˆÛÊÔÓÈÎÒÓ ·Ï¿ÙˆÓ, ¤¯ÂÈ ·Ó·ÛÙ·Ï-

ÙÈÎ¤˜ ‰Ú¿ÛÂÈ˜ ÛÙË ÌÂÙ·ÏÏÔÔ›ËÛË Î·È ÙË ‰ËÌÈÔ˘Ú-

Á›· ÎÚ˘ÛÙ¿ÏÏˆÓ ˘‰ÚÔÍ˘··Ù›ÙË. °È· ÙÔ ÏfiÁÔ ·˘Ùfi,

¯ÚËÛÈÌÔÔÈÂ›Ù·È ˆ˜ ·ÁˆÁ‹ ÛÙËÓ ·ÓÙÈÌÂÙÒÈÛË ÙË˜

¤ÎÙÔË˜ ÔÛÙÂÔÔ›ËÛË˜ ÛÂ ÂÚÈÙÒÛÂÈ˜ ÌÂ ÔÏÈÎ‹

·ÚıÚÔÏ·ÛÙÈÎ‹ ÈÛ¯›Ô˘. ¶ÚfiÛÊ·ÙÂ˜ ¤ÚÂ˘ÓÂ˜ ¤‰ÂÈ-

Í·Ó fiÙÈ Ù· ‰ÈÊˆÛÊÔÓÈÎ¿ ÂÌÔ‰›˙Ô˘Ó ÙËÓ ·ÚÙËÚÈ·-

Î‹ ·Û‚ÂÛÙÔÔ›ËÛË, ÌÂ ÌË¯·ÓÈÛÌfi Ô˘ Û¯ÂÙ›˙ÂÙ·È

ÌÂ ÙËÓ ·Ú·ÁˆÁ‹ ÂÙÈ‰›ˆÓ ·fi Ù· ·ÁÁÂÈ·Î¿ ÏÂ›·

Ì˘˚Î¿ Î‡ÙÙ·Ú·. ¶·Ú¿ÁˆÁ· ÙˆÓ ‰ÈÊˆÛÊÔÓÈÎÒÓ

Ô˘ ı· ·Ó·ÛÙ¤ÏÏÔ˘Ó ÙËÓ ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË

·Ó·Ì¤ÓÔÓÙ·È ÛÙÔ Ì¤ÏÏÔÓ74. ∞ÎfiÌË, ˘ÔÛÙËÚ›˙ÂÙ·È

fiÙÈ Ë ÂÏ¿ÙÙˆÛË ÙË˜ ÔÛÙÂÔÚÔÙÂÁÂÚfiÓË˜ ÙÔ˘ ÔÚÔ‡,

Ì¤Û· ·fi ÙËÓ Â›‰Ú·ÛË ÙË˜ ÂÙÈ‰ÚÔÓ¿ÙË˜, Û¯ÂÙ›˙Â-

Ù·È ÌÂ ÌÂÙ·‚ÔÏ¤˜ ÛÙËÓ ·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË

ÛÂ ·ÛıÂÓÂ›˜ ˘fi ·ÈÌÔÎ¿ı·ÚÛË45. ∂›ÛË˜, fiÙÈ Ë ‰È·-

‰ÂÚÌÈÎ‹ ¤Á¯˘ÛË ÙË˜ ÂÙÈ‰ÚÔÓ¿ÙË˜ Ì·˙› ÌÂ ·Èı·ÓfiÏË

ÂÏ·ÙÙÒÓÂÈ Ù· Â›Â‰· ÙË˜ ·Ú·ıÔÚÌfiÓË˜ Î·È ÙÔ˘

ÁÈÓÔÌ¤ÓÔ˘ Ca x P ÛÙÔ Ï¿ÛÌ·, ·Ó·ÛÙ¤ÏÏÔÓÙ·˜ ÙËÓ

·ÁÁÂÈ·Î‹ ·Û‚ÂÛÙÔÔ›ËÛË75.

Δ¤ÏÔ˜, Ë ÊÂÙÔ˘›ÓË Û¯ÂÙ›˙ÂÙ·È ÌÂ ·Ó·ÛÙÔÏ‹ ÙË˜

‰ËÌÈÔ˘ÚÁ›·˜ È˙‹Ì·ÙÔ˜ ·Û‚ÂÛÙ›Ô˘ Î·È ÊˆÛÊfiÚÔ˘

Î·È Ë ¯Ú‹ÛË ÙË˜ ·ÔÙÂÏÂ› ÂÏÎ˘ÛÙÈÎfi ÌÂÏÏÔÓÙÈÎfi ıÂ-

Ú·Â˘ÙÈÎfi ÛÙfi¯Ô ÁÈ· ÙË ıÂÚ·Â›· ÙË˜ ·Û‚ÂÛÙÔÔ›-

ËÛË˜ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Ã¡∞76.

Summary 

G. Efstratiadis, A. Kyventidis, M. Diamandidis. Va-
scular calcification in patients with chronic renal
failure. ∏ellen Nephrol 2006; 18 (2): 101-111.

Vascular calcification, especially of coronary

arteries, is considered a common phenomenon of ad-

vanced age (>65 y) and is associated with high risk of

myocardial infarction. Vascular calcification, in the

context of soft tissue calcification, is found with incre-

ased incidence and severity in patients with end stage

renal disease (ESRD). Until recently, this process was

attributed to increased P x Ca product but to date is

considered as a complex result of sophisticated regu-

latory cell mechanisms. Vascular calcification in pati-

ents with ESRD is mainly located in the arterial me-

dia resulting in vascular stiffness and in accordance

with intimae calcification which is associated with a-

therogenesis are both involved in cardiovascular ma-

nifestations in these patients. The involved mecha-

nisms along with factors inhibiting or provoking the

process as well as the management of vascular calci-

fication are analyzed in the present study.

Key words: calcification, cardiovascular disease, chronic
renal failure, coronary disease, osteogenesis.

μÈ‚ÏÈÔÁÚ·Ê›·

1. Reslerova M, Moe SM. Vascular calcification in dialysis
patients: pathogenesis and consequences. Am J Kid-
ney Dis 2003; 41: 96-99.

2. Braun J, Oldendorf M, Moshage W, et al. Electron beam
computed tomography in the evaluation of cardiac cal-
cification in chronic dialysis patients. Am J Kidney Dis
1996; 27: 394-401.

3. Moe SM, Chen NX. Vascular calcification in end stage
renal disease. Clin Calcium 2002; 12: 51-56.

4. Mintz GS, Popma JJ, Pichard AD, et al. Patterns of calci-
fication in coronary artery disease. A statistical analysis
of intravascular ultrasound and coronary angiography
in 1155 lesions. Circulation 1995; 91: 1959-1965.

5. Rumberger JA, Simons DB, Fitzpatrick LA, et al. Coronary
artery calcium area by electron-beam computed tomo-
graphy and coronary atherosclerotic plaque area. A
histopathologic correlative study. Circulation 1995; 92:
2157-2162.

6. Sangiorgi G, Rumberger JA, Severson A, et al. Arterial
calcification and not lumen stenosis is highly correla-
ted with atherosclerotic plaque burden in humans: a
histologic study of 723 coronary artery segments using
nondecalcifying methodology. J Am Coll Cardiol
1998; 31: 126-133.

7. Niskanen LK, Suhonen M, Siitonen O, et al. Aortic and
lower limb artery calcification in type 2 (non-insulin-
dependent) diabetic patients and non-diabetic control
subjects. A five year follow-up study. Atherosclerosis
1990; 84: 61-71.

8. Fitzgerald PJ, Ports TA, Yock PG. Contribution of lo-
calized calcium deposits to dissection after angiopla-
sty. An observational study using intravascular ultra-
sound. Circulation 1992; 86: 64-70.

9. Parfitt AM. Soft-tissue calcification in uremia. Arch Intern
Med 1969; 124: 544-556.

10. Kuzela DC, Huffer WE, Conger JD, et al. Soft tissue calci-

∂ÏÏËÓÈÎ‹ ¡ÂÊÚÔÏÔÁ›·  18, 2006 ∏ ∞°°∂π∞∫∏ ∞™μ∂™ΔO¶Oπ∏™∏ ™∂ ∞™£∂¡∂π™ ª∂ ÃƒO¡π∞ ¡∂ºƒπ∫∏ ∞¡∂¶∞ƒ∫∂π∞

109



fication in chronic dialysis patients. Am J Pathol 1977;

86: 403-424.

11. Virchow R. Sclerosis and ossification of arteries. In: Cel-

lular Pathology. As Bases Upon Physiological and Pa-

thological Histology. New York: Dorer, 1971: 404-408.

12. Bostrom K, Watson KE, Horn S, et al. Bone morphogene-

tic protein expression in human atherosclerotic lesi-

ons. J Clin Invest 1993; 91: 1800-1809.

13. Fitzpatrick LA, Severson A, Edwards WD, et al. Diffused

calcification in human coronary arteries. Association

of osteopontin with atherosclerosis. J Clin Invest 1994;

94: 1597-1604.

14. Mori K, Shioi A, Jono S, et al. Dexamethasone enhances

in vitro vascular calcification by promoting osteobla-

stic differentiation of vascular smooth muscle cells.

Arterioscler Thromb Vasc Biol 1999; 19: 2112-2118.

15. Shanahan CM, Cary NR, Salisbury JR, et al. Medial

localization of mineralization-regulating proteins in

association with Monckeberg’s sclerosis: evidence for

smooth muscle cellmediated vascular calcification.

Circulation 1999; 100: 2168-2176.

16. Shanahan CM, Proudfoot D, Tyson KL, et al. Expression

of mineralisation-regulating proteins in association

with human vascular calcification. Z Kardiol 2000; 89:

63-68.

17. Guerin AP, London GM, Marchais SJ, et al. Arterial

stiffening and vascular calcifications in end-stage renal

disease. Nephrol Dial Transplant 2000; 15: 1014-1021.

8. Ahmed S, O’Neill KD, Hood AF, et al. Calciphylaxis is

associated with hyperphosphatemia and increased o-

steopontin expression by vascular smooth muscle cells.

Am J Kidney Dis 2001; 37: 1267-1276.

19. Moe SM, O’Neill KD, Duan D, et al. Medial artery cal-

cification in ESRD patients is associated with deposi-

tion of bone matrix proteins. Kidney Int 2002; 61: 638-

647.

20. Stary HC. Natural history of calcium deposits in athero-

sclerosis progression and regression. Z Kardiol 2000;

89: 28-35.

21. Lachman AS, Spray TL, Kerwin DM, et al. l calcinosis of

Monckeberg. A review of the problem and a descripti-

on of a patient with involvement of peripheral, visceral

and coronary arteries. Am J Med 1977; 63: 615-622.

22. Edmonds ME. Medial arterial calcification and diabetes

mellitus. Z Kardiol 2000; 89: 101-104.

23. Foley RN, Parfrey PS, Sarnak MJ. Clinical epidemiology

of cardiovascular disease in chronic renal disease. Am

J Kidney Dis 1998; 32: 112-119.

24. London GM. Cardiovascular disease in chronic renal

failure: pathophysiologic aspects. Semin Dial 2003; 16:

85-94.

25. Coates T, Kirkland GS, Dymock RB, et al. Cutaneous

necrosis from calcific uremic arteriolopathy. Am J

Kidney Dis 1998; 32: 384-391.

26. Moshage W, Achenbach S, Daniel WG. Novel approaches

to the non-invasive diagnosis of coronary-artery disea-

se. Nephrol Dial Transplant 2001; 16: 21-28.

27. Floege J, Ketteler M. Vascular calcification in patients

with end-stage renal disease. Nephrol Dial Transplant

2004; 19: 59-66.

28. Chen NX, Moe SM. Vascular calcification in chronic

kidney disease. Seminars in Nephology 2004; 24: 61-

68.

29. London GM, Marchais SJ, Guerin AP, et al. Arterial

structure and function in end-stage renal disease. Ne-

phrol Dial Transplant 2002; 17: 1713-1724.

30. London GM, Marchais SJ, Safar ME, et al. Aortic and

large artery compliance in end-stage renal failure. Kid-

ney Int 1990; 37: 137-142.

31. London GM. Alterations of arterial function in end-sta-

ge renal disease. Nephron 2000; 84: 111-118.

32. London GM, Guerin AP, Marchais SJ, et al. Arterial me-

dial calcification in end-stage renal disease: impact on

all-cause and cardiovascular mortality. Nephrol Dial

Transplant 2003; 18: 1731-1740.

33. Blacher J, Guerin AP, Pannier B, et al. Arterial calcifica-

tions, arterial stiffness, and cardiovascular risk in end-

stage renal disease. Hypertension 2001; 38: 938-942.

34. Schafer C, Heiss A, Schwarz A, et al. The serum protein

alpha 2-Heremans- Schmid glycoprotein/fetuin-A is a

systemically acting inhibitor of ectopic calcification. J

Clin Invest 2003; 112: 357–366.

35. Jono S, Nishizawa Y, Shioi A, and Morii H. 1,25-Dihydro-

xyvitamin D3 increases in vitro vascular calcification by

modulating secretion of endogenous parathyroid hor-

mone-related peptide. Circulation 1998; 98: 1302-1306.

36. Giachelli CM, Jono S, Shioi A, et al. Vascular calcifica-

tion and inorganic phosphate. Am J Kidney Dis 2001;

38: 34-37.

37. Anderson HC. Molecular biology of matrix vesicles. Din

Orthop 1995; 314: 266-280.

38. Chen NX, O’Neill KD, Duan D, et al. Phosphorus and

uremic serum up-regulate osteopontin expression in

vascular smooth muscle cells. Kidney Int 2002; 62:

1724-1731.

39. Moe SM, Duan D, Doehle BP, et al. Uremia induces the

osteoblast differentiation factor Cbfal in human blood

vessels. Kidney Int 2003; 63: 1003-1011.

40. Karsenty G. Minireview: transcriptional control of osteo-

blast differentiation. Endocrinology 2001; 142: 2731-

2733.

41. Cheng SL, Shao JS, Charlton-Kachigian N, et al. MSX2

promotes osteogenesis and suppresses adipogenic dif-

ferentiation of multipotent mesenchymal progenitors.

J Biol Chem 2003; 278: 45969-45977.

42. Towler DA, Bidder M, Latifi T, et al. Diet-induced diabe-

tes activates an osteogenic gene regulatory program in

the aortas of low density lipoprotein receptor-deficient

mice. J Biol Chem 1998; 273: 30427-30434.

43. Shanahan CM, Cary NR, Metcalfe JC, et al. High expres-

sion of genes for calcification-regulating proteins in

human atherosclerotic plaques. J Clin Invest 1994; 93:

2393-2402.

44. Giachelli C. Vascular calcification mechanisms. J Am

Soc Nephrol 2004; 15: 2959-2964.

45. Jono S, Ikari Y, Shioi A. Serum osteoprotegerin levels are

associated with the presence and severity of coronary

artery disease. Circulation 2002; 106: 1192-1194.

°. ∂À™Δƒ∞Δπ∞¢∏™ ∫∞π ™À¡. ∂ÏÏËÓÈÎ‹ ¡ÂÊÚoÏoÁ›·  18, 2006

110



46. Tintut Y, Patel J, Territo M, et al. Monocyte/macrophage
regulation of vascular calcification in vitro. Circulation
2002; 105: 650-655.

47. Demer LL. Vascular calcification and osteoporosis: in-
flammatory responses to oxidized lipids. Int J Epide-
miol 2002; 31: 737-741.

48. Champagne CM, Takebe J, Offenbacher S, et al. Macro-
phage cell lines produce osteoinductive signals that in-
clude bone morphogenetic protein-2. Bone 2002; 30:
26-31.

49. Fukui N, Zhu Y, Maloney WJ, et al. Stimulation of BMP-
2 expression by pro-inflammatory cytokines IL-1 and
TNFalpha in normal and osteoarthritic chondrocytes.
J Bone Joint Surg Am 2003; 85: 59-66.

50. Li X, Massa PE, Hanidu A, et al. IKKalpha, IKKbeta,
and NEMO/IKKgamma are each required for the NF-
kappa B-mediated inflammatory response program. J
Biol Chem 2002; 277: 45129-45140.

51. Yamagishi S, Fujimori H, Yonekura H, et al. Advanced
glycation endproducts accelerate calcification in mi-
crovascular pericytes. Biochem Biophys Res Commun
1999; 258: 353-357.

52. Parhami F, Morrow AD, Balucan J, et al. Lipid oxidation
products have opposite effects on calcifying vascular
cell and bone cell differentiation. A possible explana-
tion for the paradox of arterial calcification in osteo-
porotic patients. Arterioscler Thromb Vasc Biol 1997;
17: 680-687.

53. Goodman WG, Goldin J, Kuizon BD, et al. Coronary-
artery calcification in young adults with end-stage re-
nal disease who are undergoing dialysis. N Engl J Med
2000; 342: 1478-1483.

54. Oh J, Wunsch R, Turzer M, et al. Advanced coronary and
carotid arteriopathy in young adults with childhood-
onset chronic renal failure. Circulation 2002; 106: 100-
105.

55. Wang AY, Wang M, Woo J, et al. Cardiac valve calcifi-
cation as an important predictor for all-cause morta-
lity and cardiovascular mortality in long-term perito-
neal dialysis patients: a prospective study. J Am Soc
Nephrol 2003; 14: 159-168.

56. Aubin JE. Advances in the osteoblast lineage. Biochem
Cell Biol 1998; 76: 899-910.

57. Hunter GK, Goldberg HA. Nucleation of hydroxyapatite
by bone sialoprotein. Proc Natl Acad Sci U S A 1993;
90: 8562-8565.

58. Watson KE, Parhami F, Shin V, et al. Fibronectin and
collagen I matrixes promote calcification of vascular
cells in vitro, whereas collagen IV matrix is inhibitory.
Arterioscler Thromb Vasc Biol 1998; 18: 1964-1971.

59. Tanimura A, McGregor DH, Anderson HC. Matrix vesi-
cles in atherosclerotic ca1cification. Proc Soc Exp Biol
Med 1983; 172: 173-177.

60. Proudfoot D, Skepper JN, Hegyi L, et al. Apoptosis regu-
lates human vascular calcification in vitro: evidence
for initiation of vascular ca1cification by apoptotic bo-
dies. Circ Res 2000; 87: 1055-1062.

61. Schoen FJ, Tsao JW, Levy RJ. Ca1cification of bovine pe-
ricardium used in cardiac valve bioprostheses. Am J
Pathol 1986; 123: 134-145.

62. Gorski JP. Acidic phosphoproteins from bone matrix: a

structural rationalization of their role in biominerali-

zation. Calcif Tissue Int 1992; 50: 391-396.

63. Steitz SA, Speer MY, McKee MD, et al. Osteopontin in-

hibits mineral deposition and promotes regression of

ectopic calcification. Am J Pathol 2002; 161: 2035-2046.

64. Speer MY, McKee MD, Guldberg RE, et al. Inactivation of

the osteopontin gene enhances vascular calcification

of matrix Gla protein-deficient mice: evidence for o-

steopontin as an inducible inhibitor of vascular calci-

fication in vivo. J Exp Med 2002; 196: 1047-1055.

65. Heiss A, DuChesne A, Denecke B, et al. Structural basis

of calcification inhibition by alpha 2-HS glycoprotein/

fetuin-A. Formation of colloidal calciprotein particles.

J Biol Chem 2003; 278: 13333-13341.

66. Ketteler M, Bongartz P, Westenfeld R, et al. Association of

low fetuin-A (AHSG) concentrations in serum with

cardiovascular mortality in patients on dialysis: a

cross-sectional study. Lancet 2003; 361: 827-833.

67. Luo G, Ducy P, McKee MD, et al. Spontaneous calcifica-

tion of arteries and cartilage in mice lacking matrix

GLA protein. Nature 1997; 386: 78-81.

68. Hujairi N, Afzali B, Goldsmith D. Cardiac calcification in

renal patients: what we do and don’t know. Am J

Kidney Dis 2004; 43: 234-243.

69. Munroe P, Olgunturk R, Jean-Pierre Fryns, et al. Muta-

tions in the gene encoding the human matrix Gla pro-

tein cause Keutel syndrome. Nature genetics 1999; 21:

142-144.

70. Salusky I, Goodman WG. Cardiovascular calcification in

end-stage renal disease. Nephrol Dial Transplant

2002; I7: 336-339.

71. Goodman WG. Vascular calcification in end-stage renal

disease. J Nephrol 2002; 15: 82-85.

72. Goodman WG. Medical management of secondary hy-

perparathyroidism in chronic renal failure. Nephrol

Dial Transplant 2003; 18: 1112-1118.

73. Goodman WG. Calcimimetics: a remedy for all problems

of excess parathyroid hormone activity in chronic

kidney disease? Curr Opin Nephrol Hypertens 2005;

14: 355-60.

74. Ono K, Wada S. Regulation of calcification by bipho-

sphonates. Clin Calcium 2004; 14: 60-63.

75. Koiwa Fumihiko, Hasegawa Takeshi, Kojima Ichiro, et al.
Time course of change in calcium x phosphorus pro-

duct after percutaneous ethanol injection therapy.

Nephrol Dial Transplant 2003; 18: 1153-1157.

76. Price P, Lim Joo. The inhibition of calcium phosphate

precipitation by fetuin is accompanied by the forma-

tion of a fetuin-mineral complex. J Biol Chem 2003;

278: 22144-22152.

∂ÏÏËÓÈÎ‹ ¡ÂÊÚÔÏÔÁ›·  18, 2006 ∏ ∞°°∂π∞∫∏ ∞™μ∂™ΔO¶Oπ∏™∏ ™∂ ∞™£∂¡∂π™ ª∂ ÃƒO¡π∞ ¡∂ºƒπ∫∏ ∞¡∂¶∞ƒ∫∂π∞

111

AÏÏËÏoÁÚ·Ê›·:
°. ∂˘ÛÙÚ·ÙÈ¿‰Ë˜

∂ıÓÈÎ‹˜ ∞Ì‡ÓË˜ 14

£ÂÛÛ·ÏÔÓ›ÎË 546 21

TËÏ.: 6974 799768


