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∂ÈÛÓÂfiÌÂÓË πÓÛÔ˘Ï›ÓË

¶ÂÚ›ÏË„Ë

∏ Û˘¯ÓfiÙËÙ· ÙÔ˘ Û·Î¯·ÚÒ‰Ë ‰È·‚‹ÙË ¤¯ÂÈ Ï¿‚ÂÈ ‰È·ÛÙ¿ÛÂÈ˜ ·ÁÎfiÛÌÈ·˜
ÂÈ‰ËÌ›·˜ ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙËÓ ·‡ÍËÛË ÙË˜ ·Ó¿ÁÎË˜ Â‡ÚÂÛË˜ Ó¤ˆÓ ıÂÚ·ÂÈÒÓ.
Δ· ÙÂÏÂ˘Ù·›· 75 ¯ÚfiÓÈ· Ë ˘Ô‰fiÚÈ· ¯ÔÚËÁÔ‡ÌÂÓË ÈÓÛÔ˘Ï›ÓË ·ÔÙÂÏÔ‡ÛÂ ÙË
ÌÔÓ·‰ÈÎ‹ Ô‰fi ¯ÔÚ‹ÁËÛË˜ ÈÓÛÔ˘Ï›ÓË˜ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ Û·Î¯·ÚÒ‰Ë ‰È·‚‹ÙË.
™ÙË ‰È¿ÚÎÂÈ· ÙˆÓ ¯ÚfiÓˆÓ ·˘ÙÒÓ ¤ÁÈÓ·Ó ÔÏÏ¤˜ ÚÔÛ¿ıÂÈÂ˜ ÁÈ· ÙËÓ Â‡ÚÂÛË
ÂÓ·ÏÏ·ÎÙÈÎÒÓ ÌÔÚÊÒÓ ¯ÔÚ‹ÁËÛË˜ ÙË˜ ÈÓÛÔ˘Ï›ÓË˜. TÔ fiÓÂÈÚÔ ÙË˜ ·Ú·ÛÎÂ˘-
‹˜ ¯·ÈÔ‡ ÈÓÛÔ˘Ï›ÓË˜ per os ‰ÂÓ ÌfiÚÂÛÂ Ó· Á›ÓÂÈ Ú·ÁÌ·ÙÈÎfiÙËÙ· ÏfiÁˆ ÙË˜
·Ô‰fiÌËÛË˜ ÙÔ˘ ÌÔÚ›Ô˘ ·fi ÙÈ˜ ÂÙÈ‰¿ÛÂ˜ ÙÔ˘ ÂÓÙ¤ÚÔ˘. ∏ ¯ÔÚ‹ÁËÛË ÈÓ-
ÛÔ˘Ï›ÓË˜ ·fi ÙË ÚÈÓÈÎ‹ Ô‰fi, ·Ó Î·È ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi Ù·¯Â›· ·ÔÚÚfiÊËÛË,
¤¯ÂÈ ¯·ÌËÏ‹ ‚ÈÔ‰È·ıÂÛÈÌfiÙËÙ·, ÚÔÎ·ÏÂ› ÚÈÓÈÎfi ÂÚÂıÈÛÌfi Î·È ¤¯ÂÈ ÌÈÎÚfi ¯Úfi-
ÓÔ ‰Ú¿ÛË˜. ∏ ¯ÔÚ‹ÁËÛË ÈÓÛÔ˘Ï›ÓË˜ ·fi ÙÔ˘˜ ÓÂ‡ÌÔÓÂ˜ ·ÔÙÂÏÂ› ÌÈ· Ó¤·
Ô‰fi ¯ÔÚ‹ÁËÛË˜ ÙÔ˘ Ê·ÚÌ¿ÎÔ˘ ÌÂ ·ÚfiÌÔÈ· ·ÔÙÂÏ¤ÛÌ·Ù· ÌÂ ÙËÓ ˘Ô‰fiÚÈ·
¯ÔÚËÁÔ‡ÌÂÓË ÈÓÛÔ˘Ï›ÓË ÛÙË ÁÏ˘Î·ÈÌÈÎ‹ Ú‡ıÌÈÛË ÙˆÓ ·ÛıÂÓÒÓ. ∏ Ô‰fi˜ ·˘Ù‹
¯ÔÚ‹ÁËÛË˜ ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ ·ÚÔ˘ÛÈ¿˙ÂÈ Ù· ÏÂÔÓÂÎÙ‹Ì·Ù· ÙË˜ ÌÂÁ¿ÏË˜
·ÔÚÚÔÊËÙÈÎ‹˜ ÂÈÊ¿ÓÂÈ·˜, ÙË˜ ·ÁÁÂÈÔ‚Ú›ıÂÈ·˜ Î·È ÙË˜ ÌÈÎÚ‹˜ ·ÓÙÈÁÔÓÈÎfiÙË-
Ù·˜ Ô˘ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÔÈ ÓÂ‡ÌÔÓÂ˜. ∏ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË, Î·ıÒ˜ ÌÂÈÒ-
ÓÂÈ ÛËÌ·ÓÙÈÎ¿ ÙÔÓ ·ÚÈıÌfi ÙˆÓ ÂÓ¤ÛÂˆÓ ÛÙ· ¿ÙÔÌ· ÌÂ Û·Î¯·ÚÒ‰Ë ‰È·‚‹ÙË Ù‡-
Ô˘ 1 Î·È 2, ÂÓı·ÚÚ‡ÓÂÈ ÌÂÁ¿ÏÔ ·ÚÈıÌfi ·ÛıÂÓÒÓ Ó· ÍÂÎÈÓ‹ÛÂÈ ¤ÁÎ·ÈÚ· ÈÓÛÔ˘-
ÏÈÓÔıÂÚ·Â›·. Δ· ÔÊ¤ÏË ·fi ÙË ÌÂÁ·Ï‡ÙÂÚË ·Ô‰Ô¯‹ Î·È ÙÔÓ Î·Ï‡ÙÂÚÔ ÁÏ˘-
Î·ÈÌÈÎfi ¤ÏÂÁ¯Ô ÙˆÓ ·ÛıÂÓÒÓ Â›Ó·È ÛËÌ·ÓÙÈÎ¿. ∏ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ¯ÔÚË-
ÁÂ›Ù·È Â›ÙÂ ÛÂ ÛÎfiÓË Â›ÙÂ ÛÂ ˘ÁÚ‹ ÌÔÚÊ‹ ÌÂ ‰È·ÊÔÚÂÙÈÎ¿ Û˘ÛÙ‹Ì·Ù· ¯ÔÚ‹ÁË-
ÛË˜, ·fi Ù· ÔÔ›· Î˘ÚÈfiÙÂÚ· Â›Ó·È Ë Exubera Î·È Ë AERx. Δ· Ê·ÚÌ·ÎÔ‰˘Ó·-
ÌÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Â›Ó·È Û˘ÁÎÚ›ÛÈÌ· ‹ Î·È Î·-
Ï‡ÙÂÚ· ·fi ·˘Ù¿ ÙË˜ ˘Ô‰fiÚÈ·˜ ¯ÔÚËÁÔ‡ÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ‹ ÙˆÓ ·Ó·ÏfiÁˆÓ
Ù·¯Â›·˜ ‰Ú¿ÛË˜. ∏ ‚ÈÔ‰È·ıÂÛÈÌfiÙËÙ· ÙÔ˘ Ê·ÚÌ¿ÎÔ˘ Â›Ó·È ÙË˜ Ù¿ÍË˜ ÙÔ˘ 10%,
ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· ··ÈÙÂ›Ù·È ÁÈ· ÙËÓ Â›ÙÂ˘ÍË ÙÔ˘ ›‰ÈÔ˘ ÁÏ˘Î·ÈÌÈÎÔ‡ ·ÔÙÂ-
Ï¤ÛÌ·ÙÔ˜ 10-Ï¿ÛÈ· ‰fiÛË ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ˘Ô‰fiÚÈ· ¯ÔÚËÁÔ‡ÌÂÓË ÈÓÛÔ˘Ï›-
ÓË. Δ· ·ÔÙÂÏ¤ÛÌ·Ù· ÙˆÓ ÎÏÈÓÈÎÒÓ ÌÂÏÂÙÒÓ ‰Â›¯ÓÔ˘Ó fiÙÈ Ô ÌÂÙ·‚ÔÏÈÎfi˜ ¤ÏÂÁ-
¯Ô˜ Ô˘ ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ ÙËÓ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË Â›Ó·È ·ÚfiÌÔÈÔ˜ ÌÂ ·˘-
ÙfiÓ ÙË˜ ˘Ô‰fiÚÈ· ¯ÔÚËÁÔ‡ÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ¯ˆÚ›˜ Ó· ¤¯Ô˘Ó ·Ó·ÊÂÚıÂ› ÛÔ-
‚·Ú¤˜ ·ÓÂÈı‡ÌËÙÂ˜ ÂÓ¤ÚÁÂÈÂ˜. ™ÙËÓ ·ÚÔ‡Û· ·Ó·ÛÎfiËÛË Á›ÓÂÙ·È ·Ó·ÊÔÚ¿
ÛÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· Î·È ÙËÓ ·ÛÊ¿ÏÂÈ· ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Î·È
ÛÙÈ˜ Èı·Ó¤˜ ˆÊ¤ÏÂÈ¤˜ ÙË˜ ·fi ÙËÓ ÚÔÛı‹ÎË ÙË˜ ÛÙË ıÂÚ·Â›· ÙÔ˘ Û·Î¯·-
ÚÒ‰Ë ‰È·‚‹ÙË. 

∏ ·ÔÌfiÓˆÛË ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ ·fi ÂÎ¯˘Ï›ÛÌ·Ù· ·ÁÎÚ¤·ÙÔ˜ ·fi ÙÔ˘˜
Banting Î·È Best ÙÔ 1921 ‹Ù·Ó ¤Ó·˜ ·fi ÙÔ˘˜ ÛËÌ·ÓÙÈÎfiÙÂÚÔ˘˜ ÛÙ·ıÌÔ‡˜
ÛÙËÓ ÈÛÙÔÚ›· ÙÔ˘ ™¢1. ¶ÔÏ‡ Û‡ÓÙÔÌ· ÌÂÙ¿ ÙËÓ ·Ó·Î¿Ï˘„‹ ÙË˜ Ë ÈÓÛÔ˘Ï›ÓË
¯ÔÚËÁ‹ıËÎÂ ÛÂ ¤Ó· 14¯ÚÔÓÔ ‰È·‚ËÙÈÎfi ·ÁfiÚÈ ÌÂ ÂÓÙ˘ˆÛÈ·Î¿ ·ÔÙÂÏ¤-
ÛÌ·Ù· ·ÔÙÂÏÒÓÙ·˜ ¤ÎÙÔÙÂ ÙË ÌÔÓ·‰ÈÎ‹ ıÂÚ·Â›· ÁÈ· ÂÎ·ÙÔÌÌ‡ÚÈ· ·ÛıÂ-
ÓÂ›˜ ÌÂ Û·Î¯·ÚÒ‰Ë ‰È·‚‹ÙË Ù‡Ô˘ 1 (™¢Ù1) ·ÏÏ¿ Î·È ÁÈ· ·ÛıÂÓÂ›˜ ÌÂ Û·Î-
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¯·ÚÒ‰Ë ‰È·‚‹ÙË Ù‡Ô˘ 2 (™¢Ù2) Ô˘ ‰ÂÓ Ú˘ıÌ›˙Ô-
ÓÙ·È ÈÎ·ÓÔÔÈËÙÈÎ¿ ÌÂ ·ÓÙÈ‰È·‚ËÙÈÎ¿ ‰ÈÛÎ›·1.
øÛÙfiÛÔ, Ô Êfi‚Ô˜ ÙˆÓ ÔÏÏÒÓ ÂÓ¤ÛÂˆÓ ÈÓÛÔ˘Ï›ÓË˜
ÂÍ·ÎÔÏÔ˘ıÂ› Ó· ·ÔÙÂÏÂ› ÙÚÔ¯Ô¤‰Ë ÛÙËÓ ÈÓÛÔ˘ÏÈ-
ÓÔıÂÚ·Â›· Î·ı˘ÛÙÂÚÒÓÙ·˜ ÙËÓ ¤ÁÎ·ÈÚË ¤Ó·ÚÍ‹
ÙË˜ ÌÂ ‰˘ÛÌÂÓÂ›˜ Û˘Ó¤ÂÈÂ˜ ÁÈ· ÙË ÁÏ˘Î·ÈÌÈÎ‹ Ú‡ı-
ÌÈÛË ÙˆÓ ·ÛıÂÓÒÓ. ΔÔ ·Ú·¿Óˆ Ô‰‹ÁËÛÂ, ‹‰Ë
·fi ÙËÓ ·Ó·Î¿Ï˘„Ë ÙË˜ ÈÓÛÔ˘Ï›ÓË˜, ÛÙËÓ ·Ó·˙‹ÙË-
ÛË ÂÓ·ÏÏ·ÎÙÈÎÒÓ ÌÔÚÊÒÓ ¯ÔÚ‹ÁËÛ‹˜ ÙË˜ ÌÂ Î˘ÚÈfi-
ÙÂÚË ÙËÓ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË. 

™ÙËÓ ·ÚÔ‡Û· ·Ó·ÛÎfiËÛË ı· Á›ÓÂÈ ·Ó·ÊÔÚ¿
ÛÙÈ˜ ÚÔÛ¿ıÂÈÂ˜ ÁÈ· Â‡ÚÂÛË ÂÓ·ÏÏ·ÎÙÈÎÒÓ ÙÚfi-
ˆÓ ¯ÔÚ‹ÁËÛË˜ ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ ÌÂ ÂÈÎ¤ÓÙÚˆÛË ÛÙË
¯ÔÚ‹ÁËÛ‹ ÙË˜ ·fi ÙÔ˘˜ ÓÂ‡ÌÔÓÂ˜, ÛÙ· ˘¿Ú¯ÔÓÙ·
Û˘ÛÙ‹Ì·Ù· ¯ÔÚ‹ÁËÛË˜ ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›-
ÓË˜ Î·ıÒ˜ Î·È ÛÙÈ˜ ÎÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜ Ô˘ ÂÈ‚Â‚·È-
ÒÓÔ˘Ó ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ¿ ÙË˜.

∂Ó·ÏÏ·ÎÙÈÎÔ› ÙÚfiÔÈ ¯ÔÚ‹ÁËÛË˜ ÈÓÛÔ˘Ï›ÓË˜

1. ÃÔÚ‹ÁËÛË ÈÓÛÔ˘Ï›ÓË˜ ·fi ÙÔ ‰¤ÚÌ·. ∂›Ó·È
ÁÓˆÛÙfi fiÙÈ Ë ÈÓÛÔ˘Ï›ÓË ÌÔÚÂ› Ó· ·ÔÚÚÔÊËıÂ›
·fi ÙÔ ‰¤ÚÌ· ·ÊÔ‡ ·Ú·Î·ÌÊıÂ› ÙÔ ÊÚ¿ÁÌ· ÙË˜
ÎÂÚ¿ÙÈÓË˜ ÛÙÔÈ‚¿‰·˜ ÚÔÎ·ÏÒÓÙ·˜ ÈÎ·ÓÔÔÈËÙÈÎ‹
ÌÂ›ˆÛË ÙË˜ ÁÏ˘Îfi˙Ë˜ Ï¿ÛÌ·ÙÔ˜. °È· ÙËÓ ·ÔÚÚfi-
ÊËÛË Î·È ÙËÓ Ù·¯‡ÙÂÚË ‰˘Ó·Ù‹ ÌÂÙ·ÊÔÚ¿ ÙË˜ ÈÓ-
ÛÔ˘Ï›ÓË˜ ‰È·Ì¤ÛÔ˘ ÙÔ˘ ‰¤ÚÌ·ÙÔ˜, ¯ˆÚ›˜ Ó· ··È-
ÙËıÂ› ‰È¿Û·ÛË ÙË˜ ÎÂÚ¿ÙÈÓË˜ ÛÙÔÈ‚¿‰·˜, ¯ÚËÛÈÌÔ-
ÔÈ‹ıËÎ·Ó ÌÂ Û¯ÂÙÈÎ‹ ÂÈÙ˘¯›· ÛÂ ÂÈÚ·Ì·Ùfi˙ˆ·
‰È¿ÊÔÚ· ÙÂ¯ÓÈÎ¿ Ì¤Û·, ÌÂ Î˘ÚÈfiÙÂÚ· ÙËÓ ÈÔÓÙÔÊfi-
ÚËÛË2 Î·È ÙÔ˘˜ ¯·ÌËÏ‹˜ Û˘¯ÓfiÙËÙ·˜ ˘¤ÚË¯Ô˘˜3.
øÛÙfiÛÔ, ÔÈ ·Ú·¿Óˆ ÙÂ¯ÓÈÎ¤˜ ‰ÂÓ ·Ô‰Â›¯ıËÎ·Ó
·ÔÙÂÏÂÛÌ·ÙÈÎ¤˜ Î·È ÁÚ‹ÁÔÚ· ÂÁÎ·Ù·ÏÂ›ÊıËÎ·Ó.

2. ÃÔÚ‹ÁËÛË ÈÓÛÔ˘Ï›ÓË˜ ·fi ÙÔ ÛÙfiÌ·. ∏ ¯Ô-
Ú‹ÁËÛË ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ ·fi ÙÔ ÛÙfiÌ· Û˘ÓÙËÚÔ‡ÛÂ
ÁÈ· ÔÏÏ¿ ¯ÚfiÓÈ· ÙÔ fiÓÂÈÚÔ ÁÈ· ÙÔ «¯¿È ÈÓÛÔ˘Ï›-
ÓË˜» Ô˘ ˆÛÙfiÛÔ ‰ÂÓ ¤ÁÈÓÂ Ú·ÁÌ·ÙÈÎfiÙËÙ·. OÈ
ÂÚÂ˘ÓËÙÈÎ¤˜ ÚÔÛ¿ıÂÈÂ˜ ¯ÔÚ‹ÁËÛË˜ ÈÓÛÔ˘Ï›ÓË˜
·fi ÙÔ ÛÙfiÌ· ·¤Ù˘¯·Ó ÏfiÁˆ ÙË˜ ÚˆÙÂ˚ÓfiÏ˘ÛË˜
Ô˘ ˘Ê›ÛÙ·Ù·È Ë ¯ÔÚËÁÔ‡ÌÂÓË ÈÓÛÔ˘Ï›ÓË ·fi ÙÈ˜
ÚˆÙÂ¿ÛÂ˜ ÙÔ˘ ÛÙÔÌ¿¯Ô˘ Î·È ÙÔ˘ ÏÂÙÔ‡ ÂÓÙ¤ÚÔ˘.
ŒÓ·˜ ·ÎfiÌ· ·Ó·ÛÙ·ÏÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ ÁÈ· ÙË ¯Ô-
Ú‹ÁËÛË ÈÓÛÔ˘Ï›ÓË˜ ·fi ÙÔ ÛÙfiÌ· Â›Ó·È Ë ¤ÏÏÂÈ„Ë
ÂÈ‰ÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÌÂÙ·ÊÔÚ¿˜ ÙÔ˘ Ê·ÚÌ¿ÎÔ˘ Ì¤-
Ûˆ ÙÔ˘ ÂÓÙÂÚÈÎÔ‡ ÙÔÈ¯ÒÌ·ÙÔ˜ ÌÂ ·ÔÙ¤ÏÂÛÌ· Ô
¯ÚfiÓÔ˜ ·ÔÚÚfiÊËÛ‹˜ ÙÔ˘, È‰›ˆ˜ ÌÂÙ¿ Ù· ÁÂ‡Ì·Ù·,
Ó· Â›Ó·È ·Úfi‚ÏÂÙÔ˜ 4,5:

3. ÃÔÚ‹ÁËÛË ÈÓÛÔ˘Ï›ÓË˜ ·fi ÙË ÚÈÓÈÎ‹ Ô‰fi.
∏ ¯ÔÚ‹ÁËÛË ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ ÌÂ ·ÂÚfiÏ˘Ì· ·fi ÙË
ÚÈÓÈÎ‹ Ô‰fi ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙËÓ Ù·¯Â›· ·ÔÚ-
ÚfiÊËÛ‹ ÙË˜ –Ë ·ÔÚÚÔÊËÙÈÎ‹ ÂÈÊ¿ÓÂÈ· ÙÔ˘ ÚÈÓÈ-
ÎÔ‡ ÂÈıËÏ›Ô˘ Â›Ó·È 160 cm2– Ô˘ Ô‰ËÁÂ› ÛÂ Ù·¯Â›·

·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ ÈÓÛÔ˘Ï›ÓË˜ Ï¿ÛÌ·ÙÔ˜6.
øÛÙfiÛÔ, ÛÂ Ì·ÎÚ¿˜ ‰È¿ÚÎÂÈ·˜ ÌÂÏ¤ÙÂ˜ ÛÂ ¿ÙÔÌ· ÌÂ
™¢Ù2 Î·È ™¢Ù1 ÛÙÈ˜ ÔÔ›Â˜ ¯ÔÚËÁ‹ıËÎÂ ÈÓÛÔ˘Ï›ÓË
·fi ÙË ÚÈÓÈÎ‹ Ô‰fi ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ ‚ÂÏÙ›ˆÛË ÙË˜
ÁÏ˘Î·ÈÌÈÎ‹˜ Ú‡ıÌÈÛË˜ ÙˆÓ ·ÛıÂÓÒÓ7 ÌÂ ·ÔÙ¤ÏÂ-
ÛÌ· Ë ÚÔÛ¿ıÂÈ· ÁÈ· ÙË ¯ÔÚ‹ÁËÛË ÙË˜ ÈÓÛÔ˘Ï›ÓË˜
·fi ÙË ÚÈÓÈÎ‹ Ô‰fi Ó· ÙÂÚÌ·ÙÈÛıÂ› ÔÚÈÛÙÈÎ¿. 

4. ÃÔÚ‹ÁËÛË ÈÓÛÔ˘Ï›ÓË˜ ·fi ÙÔ˘˜ ÓÂ‡ÌÔ-
ÓÂ˜. ∏ ÚÒÙË ÚÔÛ¿ıÂÈ· ¯ÔÚ‹ÁËÛË˜ ÈÓÛÔ˘Ï›ÓË˜
Ì¤Ûˆ ÙˆÓ ÓÂ˘ÌfiÓˆÓ ¤ÁÈÓÂ ÙÔ 1925 ·fi ÙÔÓ Gäns-
slen8 ¯ˆÚ›˜ fiÌˆ˜ ·ÍÈfiÏÔÁ· ·ÔÙÂÏ¤ÛÌ·Ù·. ΔÔ 1970
Ë ÚˆÙÔÔÚÈ·Î‹ ÂÚÁ·Û›· ÙˆÓ Wigley et al. ¤‰ˆÛÂ
Ó¤· ÒıËÛË ÛÙËÓ ÚÔÛ¿ıÂÈ· ¯ÔÚ‹ÁËÛË˜ ÙË˜ ÈÓÛÔ˘-
Ï›ÓË˜ ‰È·Ì¤ÛÔ˘ ÙˆÓ ÓÂ˘ÌfiÓˆÓ9. ŒÎÙÔÙÂ ·ÎÔÏÔ‡-
ıËÛ·Ó ÔÏÏ¤˜ ÂÍÂÏ›ÍÂÈ˜-ÛÙ·ıÌÔ› ÛÙËÓ ÈÛÙÔÚ›· ÙË˜
ÈÓÛÔ˘ÏÈÓÔıÂÚ·Â›·˜ ÁÈ· Ó· ÊÙ¿ÛÔ˘ÌÂ Û‹ÌÂÚ· ÛÙËÓ
Î˘ÎÏÔÊÔÚ›· ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜. 

∏ ÓÂ˘ÌÔÓÈÎ‹ Ô‰fi˜ ¯ÔÚ‹ÁËÛË˜ Ê·ÚÌ¿ÎˆÓ Â›-
Ó·È ÁÓˆÛÙ‹ ·fi ÔÏÏ¤˜ ‰ÂÎ·ÂÙ›Â˜ Î·È ¤¯ÂÈ ¯ÚËÛÈ-
ÌÔÔÈËıÂ› ÁÈ· ÙË ıÂÚ·Â›· ‰È·ÊfiÚˆÓ ÓÂ˘ÌÔÓÈ-
ÎÒÓ ·ı‹ÛÂˆÓ ÌÂ Î˘ÚÈfiÙÂÚË ÙÔ ‚ÚÔÁ¯ÈÎfi ¿ÛıÌ·.
Œ¯ÂÈ ‚ÚÂıÂ› fiÙÈ Ë Ê·ÚÌ·ÎÔÎÈÓËÙÈÎ‹ Ô˘ ·ÚÔ˘-
ÛÈ¿˙Ô˘Ó Ô˘Û›Â˜ Ô˘ ¯ÔÚËÁÔ‡ÓÙ·È Ì¤Ûˆ ÙˆÓ ÓÂ˘-
ÌfiÓˆÓ Â›Ó·È Û˘ÁÎÚ›ÛÈÌË ÌÂ ·˘Ù‹ ÙË˜ ÂÓ‰ÔÊÏ¤‚È·˜
¯ÔÚ‹ÁËÛ‹˜ ÙÔ˘˜10. °È· ·Ú¿‰ÂÈÁÌ· ·Ó·Ê¤ÚÂÙ·È fiÙÈ
Ô ¯ÚfiÓÔ˜ Â›ÙÂ˘ÍË˜ ÙË˜ Ì¤ÁÈÛÙË˜ Û˘ÁÎ¤ÓÙÚˆÛË˜ ÙÂ-
ÛÙÔÛÙÂÚfiÓË˜ ÛÂ ÌÂÙÂÌÌËÓÔ·˘ÛÈ·Î¤˜ Á˘Ó·›ÎÂ˜ ÌÂ-
Ù¿ ÙË ¯ÔÚ‹ÁËÛ‹ ÙË˜ ‰È¿ ÙË˜ ÓÂ˘ÌÔÓÈÎ‹˜ Ô‰Ô‡ Â›Ó·È
ÏÈÁfiÙÂÚÔ˜ ·fi 2 min10. ∏ ·Ú·Ù‹ÚËÛË ·˘Ù‹ Â›Ó·È
È‰È·›ÙÂÚ· ¯Ú‹ÛÈÌË ÛÙËÓ ÂÚ›ÙˆÛË ÙË˜ ÂÈÛÓÂfiÌÂ-
ÓË˜ ÈÓÛÔ˘Ï›ÓË˜. ∂ÈÏ¤ÔÓ, Ë ¯ÔÚ‹ÁËÛË ÙË˜ ÈÓÛÔ˘Ï›-
ÓË˜ ·fi ÙÔ˘˜ ÓÂ‡ÌÔÓÂ˜ ·ÚÔ˘ÛÈ¿˙ÂÈ Ù· ·Ú·Î¿-
Ùˆ ÛËÌ·ÓÙÈÎ¿ ÏÂÔÓÂÎÙ‹Ì·Ù·10,11

• ∏ ÂÈÊ¿ÓÂÈ· ÙÔ˘ ÂÈıËÏ›Ô˘ ÙˆÓ ÓÂ˘ÌÔÓÈ-
ÎÒÓ Î˘„ÂÏ›‰ˆÓ Â›Ó·È ÂÚ›Ô˘ 100 m2 Î·È ÂÚÈ¤¯ÂÈ
500 ÂÎ·ÙÔÌÌ‡ÚÈ· ÙÚÈ¯ÔÂÈ‰‹ ·ÚÙËÚ›‰È·, ÚÔÛÊ¤ÚÔ-
ÓÙ·˜ ÌÈ· È‰È·›ÙÂÚ· ÌÂÁ¿ÏË ·ÔÚÚÔÊËÙÈÎ‹ ÂÈÊ¿-
ÓÂÈ· ÌÂ ÏÔ‡ÛÈÔ ·ÁÁÂÈ·Îfi ‰›ÎÙ˘Ô. 

• ∏ ÌÂÌ‚Ú¿ÓË ÙˆÓ Î˘„ÂÏÈ‰ÈÎÒÓ ÙÚÈ¯ÔÂÈ‰ÒÓ
¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ·˘ÍËÌ¤ÓË ‰È·ÂÚ·ÙfiÙËÙ·.

• OÈ ÓÂ‡ÌÔÓÂ˜ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÌÈÎÚ‹ ·ÓÙÈÁÔÓÈ-
Î‹ ÈÎ·ÓfiÙËÙ· Î·È ÛÙÂÚÔ‡ÓÙ·È ÂÙÈ‰·ÛÒÓ Ô˘ ·Ô-
ÙÂÏÔ‡Ó ÙÔ ‚·ÛÈÎfi ÌÂÈÔÓ¤ÎÙËÌ· ÙË˜ ·fi ÙÔ˘ ÛÙfiÌ·-
ÙÔ˜ ¯ÔÚ‹ÁËÛË˜ ÙÔ˘ Ê·ÚÌ¿ÎÔ˘. 

Δ· ÌfiÚÈ· ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ ‰È·ÂÚÓÔ‡Ó ÙÔ ÂÈ-
ı‹ÏÈÔ ÙˆÓ ÓÂ˘ÌfiÓˆÓ ‰È·Ì¤ÛÔ˘ ÙˆÓ Î˘ÙÙ¿ÚˆÓ
(trancytosis), ÌË¯·ÓÈÛÌfi˜ Ô˘ ‚·Û›˙ÂÙ·È Î˘Ú›ˆ˜
ÛÙË ‰È·ÊÔÚ¿ Û˘ÁÎ¤ÓÙÚˆÛË˜ ÙÔ˘ ÌÔÚ›Ô˘ ÌÂÙ·Í‡ ÙˆÓ
‰‡Ô ÂÈÊ·ÓÂÈÒÓ Î·È ÂÍ·ÚÙ¿Ù·È ·fi ÙÔ ¿¯Ô˜ ÙÔ˘
ÓÂ˘ÌÔÓÈÎÔ‡ ÂÈıËÏ›Ô˘12. øÛÙfiÛÔ, ÔÈÎ›ÏÔÈ ¿ÏÏÔÈ
·Ú¿ÁÔÓÙÂ˜, fiˆ˜ Â›Ó·È ÙÔ Â›‰Ô˜ ÙË˜ ·Ó·ÓÔ‹˜, Ô
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fiÁÎÔ˜ ÙÔ˘ ÂÈÛÓÂfiÌÂÓÔ˘ ·¤Ú· Î·È Ë ·Ó·ÓÂ˘ÛÙÈÎ‹
·‡Ï· Ô˘ ·ÎÔÏÔ˘ıÂ› ÙËÓ ÂÈÛÓÔ‹ ÂËÚÂ¿˙Ô˘Ó ÙËÓ
Î·Ù·ÓÔÌ‹ ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ ÛÙÔ ÓÂ˘ÌÔÓÈÎfi ·Ú¤Á¯˘-
Ì·. ¶ÈÔ Û˘ÁÎÂÎÚÈÌ¤Ó·, fiÛÔ ÌÂÁ·Ï‡ÙÂÚÔ˜ Â›Ó·È Ô
fiÁÎÔ˜ ÙÔ˘ ÂÈÛÓÂfiÌÂÓÔ˘ ·¤Ú· ÙfiÛÔ ÈÔ ÂÚÈÊÂÚÈÎ¿
Î·Ù·Ó¤ÌÔÓÙ·È Ù· ÌfiÚÈ· ÙË˜ ÈÓÛÔ˘Ï›ÓË˜. ŸÌÔÈ·, Ë
ÌÂÁ¿ÏË ÂÚ›Ô‰Ô˜ ·Ó·ÓÂ˘ÛÙÈÎ‹˜ ·‡Ï·˜ ¤¯ÂÈ ˆ˜
·ÔÙ¤ÏÂÛÌ· ÙËÓ Î·Ù·ÓÔÌ‹ ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ ÛÙ· ÂÚÈ-
ÊÂÚÈÎ¿ ÓÂ˘ÌÔÓÈÎ¿ ÙÌ‹Ì·Ù·12. ∞ÓÙ›ıÂÙ· ·‡ÍËÛË
ÙË˜ ÚÔ‹˜ ÙÔ˘ ÂÈÛÓÂfiÌÂÓÔ˘ ·¤Ú· ÚÔÎ·ÏÂ› ÂÓ·fi-
ıÂÛË ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ ÛÙ· ·ÓÒÙÂÚ· ÙÌ‹Ì·Ù· ÙÔ˘ ·Ó·-
ÓÂ˘ÛÙÈÎÔ‡ ‰¤ÓÙÚÔ˘ ÌÂ ·ÔÙ¤ÏÂÛÌ· ÙË ÌÂÈˆÌ¤ÓË
·ÔÚÚfiÊËÛ‹ ÙÔ˘˜ ÛÙË Û˘ÛÙËÌ·ÙÈÎ‹ Î˘ÎÏÔÊÔÚ›·12. 

∞fi Ù· ·Ú·¿Óˆ Á›ÓÂÙ·È ÂÌÊ·Ó¤˜ fiÙÈ ÙÔ Ì¤-
ÁÂıÔ˜ ÙÔ˘ ÌÔÚ›Ô˘ ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜
¤¯ÂÈ È‰È·›ÙÂÚË ÛËÌ·Û›· ÁÈ· ÙËÓ ÂÓ·fiıÂÛ‹ ÙË˜
ÛÙÔ˘˜ ÓÂ‡ÌÔÓÂ˜ Î·È ÙËÓ Â›ÛÔ‰fi ÙË˜ ÛÙË Û˘ÛÙËÌ·-
ÙÈÎ‹ Î˘ÎÏÔÊÔÚ›·. ¶ÈÔ Û˘ÁÎÂÎÚÈÌ¤Ó·, ÌfiÚÈ· ÌÂÁ¤-
ıÔ˘˜ ÌÂÁ·Ï‡ÙÂÚ· ÙˆÓ 5 Ìm ÂÓ·ÔÙ›ıÂÓÙ·È ÛÙÔÓ Ê¿-
Ú˘ÁÁ· Î·È ÛÙÔ˘˜ ÌÂÁ¿ÏÔ˘˜ ·ÂÚ·ÁˆÁÔ‡˜, ÂÓÒ ·ÓÙ›-
ıÂÙ· ÌfiÚÈ· ÌÈÎÚfiÙÂÚ· ·fi Ù· 1 Ìm ‰ÂÓ Û˘ÁÎÚ·-
ÙÔ‡ÓÙ·È ÂÓÙfi˜ ÙˆÓ ÓÂ˘ÌfiÓˆÓ Î·È ·Ô‚¿ÏÏÔÓÙ·È ÌÂ
ÙËÓ ÂÎÓÔ‹. Œ¯ÂÈ ‚ÚÂıÂ› fiÙÈ ÙÔ È‰·ÓÈÎfi Ì¤ÁÂıÔ˜
ÁÈ· ÙËÓ ÂÓ·fiıÂÛË ÙÔ˘ Ê·ÚÌ¿ÎÔ˘ Â›Ó·È Ù· 1 ÌÂ 3
Ìm ÌÂ ˘ÎÓfiÙËÙ· Ù· 1 gr/cm3 13. 

¶ÔÏÏ¤˜ ÌÂÏ¤ÙÂ˜ ¤‰ÂÈÍ·Ó fiÙÈ Ë ‚ÈÔ‰È·ıÂÛÈÌfiÙË-
Ù· ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Â›Ó·È ÙË˜ Ù¿ÍË˜ ÙÔ˘
10%. ∏ ·ÒÏÂÈ· ÙÔ˘ 90% ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘-
Ï›ÓË˜ ÔÊÂ›ÏÂÙ·È ÛÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÛËÌ·ÓÙÈÎfi Ì¤ÚÔ˜
ÙË˜ ¯ÔÚËÁÔ‡ÌÂÓË˜ ÔÛfiÙËÙ·˜ ·Ú·Ì¤ÓÂÈ ÛÙÔÓ ·Â-
ÚÔı¿Ï·ÌÔ ÙÔ˘ Û˘ÛÙ‹Ì·ÙÔ˜ ¯ÔÚ‹ÁËÛË˜ ÌÂÙ¿ ÙËÓ ÂÈ-
ÛÓÔ‹ Î·ıÒ˜ ÛÙÔ ÛÙfiÌ· Î·È ÙÔÓ Ê¿Ú˘ÁÁ·14. ∂È-
Ï¤ÔÓ, Ù· ÌÂÁ·Ï‡ÙÂÚ· ÌfiÚÈ· ÙÔ˘ Ê·ÚÌ¿ÎÔ˘, fiˆ˜
¤¯ÂÈ ‹‰Ë ·Ó·ÊÂÚıÂ›, ·Ú·Ì¤ÓÔ˘Ó ÛÙ· ·ÓÒÙÂÚ·
ÙÌ‹Ì·Ù· ÙÔ˘ ·Ó·ÓÂ˘ÛÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜, ÂÓÒ Ù·
ÌÈÎÚfiÙÂÚ· ·Ô‚¿ÏÏÔÓÙ·È ÛÙË Ê¿ÛË ÙË˜ ÂÎÓÔ‹˜14,
Î·È Ù¤ÏÔ˜ Ì¤ÚÔ˜ ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ Ô˘ ÙÂÏÈÎ¿ ÊÙ¿ÓÂÈ
ÛÙ· ÓÂ˘ÌÔÓÈÎ¿ ·ÚÙËÚ›‰È· ·Ô‰ÔÌÂ›Ù·È ·fi Ù·
Ì·ÎÚÔÊ¿Á· ÙˆÓ ÓÂ˘ÌfiÓˆÓ14.

∂ÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË – ∫¿ÓÈÛÌ· –
ÕÛıÌ·

1. ∫¿ÓÈÛÌ· 

∂›Ó·È ÁÓˆÛÙfi fiÙÈ ÛÙÔ˘˜ Î·ÓÈÛÙ¤˜ Ë ‰È·ÂÚ·-
ÙfiÙËÙ· ÙÔ˘ ÓÂ˘ÌÔÓÈÎÔ‡ ÂÈıËÏ›Ô˘ Â›Ó·È ·˘ÍËÌ¤ÓË.
ªÂÏ¤ÙÂ˜ ¤‰ÂÈÍ·Ó fiÙÈ ÛÙÔ˘˜ Î·ÓÈÛÙ¤˜ Ë ¯ÔÚ‹ÁËÛË
ÂÈÛÓÂfiÌÂÓˆÓ Ê·ÚÌ¿ÎˆÓ ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙËÓ
Ù·¯‡ÙÂÚË Â›ÙÂ˘ÍË Ì¤ÁÈÛÙˆÓ Û˘ÁÎÂÓÙÚÒÛÂˆÓ ÛÙÔ
Ï¿ÛÌ·15. ¶ÚÔÎÂÈÌ¤ÓÔ˘ ÁÈ· ÙËÓ ÂÈÛÓÂfiÌÂÓË ÈÓ-
ÛÔ˘Ï›ÓË, ·˘Ùfi ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙËÓ Ù·¯‡ÙÂÚË

·ÔÚÚfiÊËÛ‹ ÙË˜ Î·È ÙËÓ Â›ÙÂ˘ÍË ÓˆÚ›ÙÂÚ· ˘„Ë-
ÏfiÙÂÚˆÓ Û˘ÁÎÂÓÙÚÒÛÂˆÓ ÛÙÔ Ï¿ÛÌ· ÌÂ ·˘ÍËÌ¤ÓÔ
Î›Ó‰˘ÓÔ ÂÌÊ¿ÓÈÛË˜ ˘ÔÁÏ˘Î·ÈÌÈÒÓ15. ∞ÓÙ›ıÂÙ· ÙÔ
·ıËÙÈÎfi Î¿ÓÈÛÌ· ÌÂÈÒÓÂÈ ÙËÓ ·ÔÚÚfiÊËÛË ÙË˜
ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜15. ™Â ÌÂÏ¤ÙË ÌÂ ÌË ‰È·‚Ë-
ÙÈÎÔ‡˜ Î·ÓÈÛÙ¤˜ ¯ˆÚ›˜ ÂÌÊ·Ó‹ ÓÂ˘ÌÔÓÈÎ‹ ÓfiÛÔ
·Ú·ÙËÚ‹ıËÎÂ ÂÚ›Ô˘ 50% ·‡ÍËÛË ÙÔ˘ Ú˘ıÌÔ‡
·ÔÚÚfiÊËÛË˜ ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ Î·È ÌÂ›ˆÛË Î·Ù¿
40% ÙÔ˘ ¯ÚfiÓÔ˘ Ô˘ ··ÈÙÂ›Ù·È ÁÈ· ÙËÓ Â›ÙÂ˘ÍË
ÙˆÓ Ì¤ÁÈÛÙˆÓ Û˘ÁÎÂÓÙÚÒÛÂˆÓ ÛÙÔ Ï¿ÛÌ·15. 

™Â ÌÈ· ¿ÏÏË ÌÂÏ¤ÙË ‚Ú¤ıËÎÂ fiÙÈ ‰È·ÎÔ‹ ÙÔ˘
Î·Ó›ÛÌ·ÙÔ˜ ÁÈ· 1 Â‚‰ÔÌ¿‰· ÛÂ 20 ¿ÚÚÂÓÂ˜ Î·-
ÓÈÛÙ¤˜ (16 ÙÛÈÁ¿Ú·/ËÌ¤Ú·), ÌÂ Ì¤ÛË ËÏÈÎ›· Ù· 28
¤ÙË, Â›¯Â ˆ˜ ·ÔÙ¤ÏÂÛÌ· ÙË ÌÂ›ˆÛË ÙÔ˘ Ú˘ıÌÔ‡
·ÔÚÚfiÊËÛË˜ ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ Î·Ù¿ 50% ¯ˆÚ›˜
fiÌˆ˜ ·Ú¿ÏÏËÏË ·‡ÍËÛË ÙÔ˘ ¯ÚfiÓÔ˘ Ô˘ ··ÈÙÂ›-
Ù·È ÁÈ· ÙËÓ Â›ÙÂ˘ÍË ÙˆÓ Ì¤ÁÈÛÙˆÓ Û˘ÁÎÂÓÙÚÒÛÂˆÓ
ÛÙÔ Ï¿ÛÌ·16. ŸÙ·Ó Ù· ¿ÙÔÌ· ÙË˜ ÌÂÏ¤ÙË˜ ¿Ú¯ÈÛ·Ó
¿ÏÈ ÙÔ Î¿ÓÈÛÌ· ÙÔ ·Ú·¿Óˆ ·ÔÙ¤ÏÂÛÌ· ·Ó·-
ÛÙÚ¿ÊËÎÂ. ™˘ÌÂÚ·ÛÌ·ÙÈÎ¿, ·ÛıÂÓÂ›˜ Ô˘ Úfi-
ÎÂÈÙ·È Ó· ·Ú¯›ÛÔ˘Ó ıÂÚ·Â›· ÌÂ ÂÈÛÓÂfiÌÂÓË ÈÓ-
ÛÔ˘Ï›ÓË ı· Ú¤ÂÈ Ó· ¤¯Ô˘Ó ‰È·Îfi„ÂÈ ÙÔ Î¿ÓÈÛÌ·
ÙÔ˘Ï¿¯ÈÛÙÔÓ ÁÈ· ÙÔ˘˜ 6 ÚÔËÁÔ‡ÌÂÓÔ˘˜ Ì‹ÓÂ˜ ÚÈÓ
·fi ÙËÓ ¤Ó·ÚÍË ÙË˜ ÈÓÛÔ˘Ï›ÓË˜15.

2. ÕÛıÌ·

Œ¯ÂÈ ‚ÚÂıÂ› fiÙÈ Ù· ¿ÙÔÌ· Ô˘ ¿Û¯Ô˘Ó ·fi
‚ÚÔÁ¯ÈÎfi ¿ÛıÌ· ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÌÈÎÚfiÙÂÚË ÈÎ·Ófi-
ÙËÙ· ·ÔÚÚfiÊËÛË˜ ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜. ™Â
ÌÂÏ¤ÙË Ô˘ ÂÚÈÏ¿Ì‚·ÓÂ ¿ÙÔÌ· ¯ˆÚ›˜ ™¢ ÌÂ Ì¤ÙÚÈ-
Ô˘ ‚·ıÌÔ‡ ¿ÛıÌ·, ‚Ú¤ıËÎÂ fiÙÈ Ë ¯ÔÚ‹ÁËÛË ÂÈÛÓÂfi-
ÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ÛÂ ÌÂÁ¿ÏÂ˜ ‰fiÛÂÈ˜ ÁÈ· 2-3 ËÌ¤ÚÂ˜,
·ÎÔÏÔ˘ı‹ıËÎÂ ·fi Â›ÙÂ˘ÍË ÌÈÎÚfiÙÂÚˆÓ Û˘ÁÎÂ-
ÓÙÚÒÛÂˆÓ Ï¿ÛÌ·ÙÔ˜ ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ÔÌ¿‰· ÙˆÓ
·ÙfiÌˆÓ ¯ˆÚ›˜ ¿ÛıÌ·14. ΔÔ ·Ú·¿Óˆ ¤¯ÂÈ ˆ˜ ·Ô-
Ù¤ÏÂÛÌ· ÛÙ· ¿ÙÔÌ· ÌÂ ™¢ Î·È ¿ÛıÌ· Ó· ··ÈÙÔ‡ÓÙ·È
ÌÂÁ·Ï‡ÙÂÚÂ˜ ‰fiÛÂÈ˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ÁÈ· Ó·
˘¿ÚÍÂÈ Î·Ï‹ ÁÏ˘Î·ÈÌÈÎ‹ Ú‡ıÌÈÛË 14.

¶Èı·ÓÔ› ÌË¯·ÓÈÛÌÔ› Ô˘ ÂÍËÁÔ‡Ó ÙÈ˜ ·Ú·ÙË-
ÚÔ‡ÌÂÓÂ˜ ‰È·ÊÔÚ¤˜ ÛÙËÓ ·ÔÚÚfiÊËÛË ÙË˜ ÂÈÛÓÂfi-
ÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ÛÙÔ˘˜ Î·ÓÈÛÙ¤˜ Î·È ÛÙÔ˘˜ ·ÛıÂ-
ÓÂ›˜ ÌÂ ‚ÚÔÁ¯ÈÎfi ¿ÛıÌ· ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÙÈ˜ ·ÏÏ·-
Á¤˜ ÙË˜ ·ÈÌ·ÙÈÎ‹˜ ÚÔ‹˜ Î·È ÙË˜ ‰È·ÂÚ·ÙfiÙËÙ·˜ ÙÔ˘
‚ÏÂÓÓÔÁfiÓÔ˘ ÙˆÓ ÓÂ˘ÌfiÓˆÓ Î·ıÒ˜ Î·È ÙËÓ ÚÔ¸-
¿Ú¯Ô˘Û· ÊÏÂÁÌÔÓ‹14.

3. §ÔÈÌÒÍÂÈ˜ ÙÔ˘ ·Ó·ÓÂ˘ÛÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜

OÈ ÏÔÈÌÒÍÂÈ˜ ÙÔ˘ ·Ó·ÓÂ˘ÛÙÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜
ÂÓ‰¤¯ÂÙ·È Ó· ÂËÚÂ¿˙Ô˘Ó ÙË ‚ÈÔ‰È·ıÂÛÈÌfiÙËÙ· ÙË˜
ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË˜. øÛÙfiÛÔ, ÛÂ Ì›· ÌÂÏ¤ÙË ÌÂ
ÙËÓ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË AERx ‰ÂÓ ·Ú·ÙËÚ‹-
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ıËÎ·Ó ÛËÌ·ÓÙÈÎ¤˜ ‰È·ÊÔÚ¤˜ ÛÙË Ê·ÚÌ·ÎÔÎÈÓËÙÈÎ‹
‹ ÙË Ê·ÚÌ·ÎÔ‰˘Ó·ÌÈÎ‹ ÙË˜ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÏÔ›-
ÌˆÍË˜ ÙÔ˘ ·ÓÒÙÂÚÔ˘ ·Ó·ÓÂ˘ÛÙÈÎÔ‡ Û˘ÛÙ‹Ì·-
ÙÔ˜17. μ¤‚·È·, ÙÔ ·Ú·¿Óˆ ·ÔÙÂÏÂ› ¤Ó· ·Ú¯ÈÎfi
Â‡ÚËÌ· Î·È ¯Ú‹˙ÂÈ ÂÚÈÛÛfiÙÂÚˆÓ ÌÂÏÂÙÒÓ ÁÈ· ÙËÓ
ÂÈ‚Â‚·›ˆÛ‹ ÙÔ˘. 

KÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜

1. ∂ÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ÛÂ ¿ÙÔÌ· ÌÂ ™¢Ù1

™Â ÌÈ· ÌÂÏ¤ÙË Ê¿ÛË˜ πππ, ‰È¿ÚÎÂÈ·˜ 24 Â‚‰Ô-
Ì¿‰ˆÓ, Ô˘ ·ÊÔÚÔ‡ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ™¢Ù1, Û˘ÁÎÚ›-
ıËÎÂ Ë ¯ÔÚ‹ÁËÛË ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ÌÂ ÙËÓ
˘Ô‰fiÚÈ· ¯ÔÚ‹ÁËÛË ÈÓÛÔ˘Ï›ÓË˜ ÚÈÓ ·fi Ù· ÁÂ‡-
Ì·Ù· ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ Ì›· ‰fiÛË ÈÓÛÔ˘Ï›ÓË˜ ¡ƒ∏
ÙÔ Úˆ› Î·È ÌÈ· ‰fiÛË ÙÔ ‚Ú¿‰˘18. ™ÙÔ Ù¤ÏÔ˜ ÙË˜ ÌÂ-
Ï¤ÙË˜ ÔÈ ·ÛıÂÓÂ›˜ Ô˘ ¤Ï·‚·Ó ÙËÓ ÂÈÛÓÂfiÌÂÓË ÈÓ-
ÛÔ˘Ï›ÓË ¤Ù˘¯·Ó ·ÚfiÌÔÈ· ÌÂ›ˆÛË ÙË˜ HbA1c (-
0,3%) ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ÔÌ¿‰· Ô˘ ¤Ï·‚Â ÙËÓ
˘Ô‰fiÚÈ· ÈÓÛÔ˘Ï›ÓË (-0,1%). Δ· Â›Â‰· ÁÏ˘Îfi˙Ë˜
ÓËÛÙÂ›·˜ ‹Ù·Ó ÌÈÎÚfiÙÂÚ· ÛÙËÓ ÔÌ¿‰· ÙË˜ ÂÈÛÓÂfi-
ÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜, ÂÓÒ Ù· ÂÂÈÛfi‰È· ˘ÔÁÏ˘Î·È-
Ì›·˜ Î·È ÔÈ ÌÂÙ·ÁÂ˘Ì·ÙÈÎ¤˜ ÙÈÌ¤˜ Û·Î¯¿ÚÔ˘ ‹Ù·Ó
·ÚfiÌÔÈÂ˜ Î·È ÛÙÈ˜ ‰‡Ô ÔÌ¿‰Â˜18. 

™Â ÌÈ· ÚfiÛÊ·Ù· ‰ËÌÔÛÈÂ˘Ì¤ÓË ÂÚÁ·Û›· Û˘-
ÁÎÚ›ıËÎÂ Ë ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ÌÂ ÙËÓ ·ÓıÚÒ-
ÈÓË ÈÓÛÔ˘Ï›ÓË regular ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ‚·ÛÈÎ‹ ÈÓ-
ÛÔ˘Ï›ÓË (ÂÓÙ·ÙÈÎÔÔÈËÌ¤ÓÔ Û¯‹Ì·) ÛÂ ·ÛıÂÓÂ›˜ ÌÂ
™¢Ù1 ÁÈ· 6 Ì‹ÓÂ˜19. ™ÙÔ Ù¤ÏÔ˜ ÙË˜ ÌÂÏ¤ÙË˜ ·Ú·ÙË-
Ú‹ıËÎÂ ·ÚfiÌÔÈ· ÌÂ›ˆÛË ÙË˜ HbA1c Î·È ÛÙÈ˜ ‰‡Ô
ÔÌ¿‰Â˜ (-0,3% Î·È -0,1% ·ÓÙ›ÛÙÔÈ¯·). ™ÙËÓ ÔÌ¿‰·
ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ·Ú·ÙËÚ‹ıËÎ·Ó ÏÈ-

ÁfiÙÂÚ· ÂÂÈÛfi‰È· ˘ÔÁÏ˘Î·ÈÌ›·˜ Î·È Î·Ï‡ÙÂÚÂ˜
ÙÈÌ¤˜ ÁÏ˘Îfi˙Ë˜ ÓËÛÙÂ›·˜19.

™Â ÌÈ· ¿ÏÏË ÌÂÏ¤ÙË ‰È¿ÚÎÂÈ·˜ 24 Â‚‰ÔÌ¿‰ˆÓ,
ÛÙËÓ ÔÔ›· Û˘ÌÌÂÙÂ›¯·Ó 334 ¿ÙÔÌ· ÌÂ ™¢Ù1, Û˘-
ÁÎÚ›ıËÎÂ Ë ¯ÔÚ‹ÁËÛË ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜
ÚÈÓ Ù· ÁÂ‡Ì·Ù· ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ‚Ú·‰ÈÓ‹ ¯ÔÚ‹-
ÁËÛË ÈÓÛÔ˘Ï›ÓË˜ ultralente ÌÂ ÙË ¯ÔÚ‹ÁËÛË ÂÓ¤ÛÂ-
ˆÓ ÈÓÛÔ˘Ï›ÓË˜ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ‰‡Ô ‹ ÙÚÂÈ˜ ‰fiÛÂÈ˜
ÈÓÛÔ˘Ï›ÓË˜ ¡ƒ∏20. ∫·È ÛÙË ÌÂÏ¤ÙË ·˘Ù‹ ·Ú·ÙË-
Ú‹ıËÎÂ ·ÚfiÌÔÈ· ÌÂ›ˆÛË ÙË˜ HbA1c Î·È ÛÙÈ˜ ‰‡Ô
ÔÌ¿‰Â˜ (∂ÈÎ. 1). 

2. ∂ÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ÛÂ ¿ÙÔÌ· ÌÂ ™¢Ù2

™Â 299 ¿ÙÔÌ· ÌÂ ™¢Ù2 ‚Ú¤ıËÎÂ fiÙÈ ıÂÚ·Â›·
‰È¿ÚÎÂÈ·˜ 6 ÌËÓÒÓ ÌÂ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ÛÂ
Û˘Ó‰˘·ÛÌfi ÌÂ ÌÈ· ‰fiÛË ‚Ú·‰ÈÓ‹˜ ÈÓÛÔ˘Ï›ÓË˜
ultralente ‹ ‰‡Ô ‰fiÛÂˆÓ ÈÓÛÔ˘Ï›ÓË˜ ¡ƒ∏ Â›¯Â ·-
ÚfiÌÔÈ· ·ÔÙÂÏ¤ÛÌ·Ù· ÛÙË ÌÂ›ˆÛË ÙË˜ HbA1c ÛÂ
Û‡ÁÎÚÈÛË ÌÂ ÙË ıÂÚ·Â›· ÌÂ ÙÔÓ Û˘Ó‰˘·ÛÌfi Ù·¯Â›-
·˜ ‰Ú¿ÛË˜ ÈÓÛÔ˘Ï›ÓË˜ regular Î·È ÈÓÛÔ˘Ï›ÓË˜ ultra-
lente ‹ NƒH21. OÈ ·ÛıÂÓÂ›˜ Ô˘ ¤Ï·‚·Ó ÙËÓ ÂÈ-
ÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ·ÚÔ˘Û›·Û·Ó ÏÈÁfiÙÂÚ· ÂÂÈ-
Ûfi‰È· ˘ÔÁÏ˘Î·ÈÌ›·˜ (1,4 ¤Ó·ÓÙÈ 1,6 ·Ó¿ Ì‹Ó·,
·ÓÙ›ÛÙÔÈ¯·), ÂÓÒ ÌÂÁ·Ï‡ÙÂÚÔ ÔÛÔÛÙfi ·ÛıÂÓÒÓ
¤Ù˘¯Â ÙÔÓ ÛÙfi¯Ô ÙË˜ HbA1c<7%21. 

™Â ÌÂÏ¤ÙË ‰È¿ÚÎÂÈ·˜ 3 ÌËÓÒÓ, 68 ·ÛıÂÓÂ›˜ ÌÂ
™¢Ù2 Ô˘ ·ÚÔ˘Û›·˙·Ó ÊÙˆ¯fi ÁÏ˘Î·ÈÌÈÎfi ¤ÏÂÁ¯Ô
Ù˘¯·ÈÔÔÈ‹ıËÎ·Ó ÛÂ ‰‡Ô ÔÌ¿‰Â˜22. ∏ Ì›· Û˘Ó¤¯ÈÛÂ
ÙËÓ ˘¿Ú¯Ô˘Û· ıÂÚ·Â˘ÙÈÎ‹ ·ÁˆÁ‹ (n=36), ÂÓÒ Ë
¿ÏÏË ÔÌ¿‰· ¤Ï·‚Â ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ÚÈÓ
·fi Ù· ÁÂ‡Ì·Ù· (n=32). ™ÙÔ Ù¤ÏÔ˜ ÙË˜ ÌÂÏ¤ÙË˜ Ë Ô-
Ì¿‰· Ô˘ ¤Ï·‚Â ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ·ÚÔ˘Û›·-
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Εισπνεόμενη ινσουλίνη

Υποδόρια ινσουλίνη

∂ÈÎ. 1. ∞ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ˆ˜ ÚÔ˜ ÙË ÌÂ›ˆÛË ÙË˜ HbA1C Û˘ÁÎÚÈÓfiÌÂÓË ÌÂ ˘Ô‰fiÚÈ·
ÈÓÛÔ˘Ï›ÓË ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ™¢Ù1.



ÛÂ ÌÂÁ·Ï‡ÙÂÚË ÌÂ›ˆÛË ÙË˜ HbA1c Î·ıÒ˜ Î·È ÙˆÓ
ÂÈ¤‰ˆÓ ÁÏ˘Îfi˙Ë˜ ÓËÛÙÂ›·˜22. 

™Â ÌÂÏ¤ÙË ‰È¿ÚÎÂÈ·˜ 24 Â‚‰ÔÌ¿‰ˆÓ Û˘ÁÎÚ›ıË-
ÎÂ Ë ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘-
Ï›ÓË˜ ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ÙËÓ ·fi ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ·ÓÙÈ-
‰È·‚ËÙÈÎ‹ ·ÁˆÁ‹23. ∞ÛıÂÓÂ›˜ Ô˘ ¤Ï·‚·Ó ÌÂÙÊÔÚ-
Ì›ÓË ‹ ÛÔ˘ÏÊÔÓ˘ÏÔ˘Ú›· Î·È Â›¯·Ó ÊÙˆ¯fi ÁÏ˘Î·ÈÌÈ-
Îfi ¤ÏÂÁ¯Ô Ù˘¯·ÈÔÔÈ‹ıËÎ·Ó Ó· Ï¿‚Ô˘Ó Â›ÙÂ ÂÈ-
ÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË Â›ÙÂ ·fi ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ÂÈ-
Ï¤ÔÓ ·ÓÙÈ‰È·‚ËÙÈÎ‹ ·ÁˆÁ‹ (ÌÂÙÊÔÚÌ›ÓË ‹ ÁÏÈ‚ÂÓ-
ÎÏ·Ì›‰Ë). μÚ¤ıËÎÂ fiÙÈ ÛÙËÓ ÔÌ¿‰· ÙË˜ ÂÈÛÓÂfiÌÂ-
ÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Ë ÌÂ›ˆÛË ÙË˜ HbA1c ‹Ù·Ó ÛÙ·ÙÈÛÙÈ-
Î¿ ÛËÌ·ÓÙÈÎfiÙÂÚË (-2,7% ¤Ó·ÓÙÈ 2,4% ÁÈ· ÙË ÌÂÙ-
ÊÔÚÌ›ÓË, p=0,002 Î·È -2,9% ¤Ó·ÓÙÈ -2,6% ÁÈ· ÙË
ÁÏÈ‚ÂÓÎÏ·Ì›‰Ë p=0,004)23 (¶›Ó. 1). 

∞ÛÊ¿ÏÂÈ· – ·ÚÂÓ¤ÚÁÂÈÂ˜ ÙË˜ ÂÈÛÓÂfiÌÂ-
ÓË˜ ÈÓÛÔ˘Ï›ÓË˜

1. ÀÔÁÏ˘Î·ÈÌ›·

∏ Î˘ÚÈfiÙÂÚË ·ÓÂÈı‡ÌËÙË ÂÓ¤ÚÁÂÈ· Î·È ÙË˜ ÂÈ-
ÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Â›Ó·È Ë ˘ÔÁÏ˘Î·ÈÌ›·.
øÛÙfiÛÔ, ÔÈ ˘¿Ú¯Ô˘ÛÂ˜ ÌÂÏ¤ÙÂ˜ ‰Â›¯ÓÔ˘Ó fiÙÈ Ù·
˘ÔÁÏ˘Î·ÈÌÈÎ¿ ÂÂÈÛfi‰È· Ô˘ ·Ú·ÙËÚÔ‡ÓÙ·È ÌÂ
ÙËÓ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË Â›Ó·È ·ÚfiÌÔÈ· ‹ Î·È
ÏÈÁfiÙÂÚ· ÛÂ Û¯¤ÛË ÌÂ ·˘Ù¿ Ô˘ ·Ú·ÙËÚÔ‡ÓÙ·È ÌÂ
ÙËÓ ˘Ô‰fiÚÈ· ¯ÔÚËÁÔ‡ÌÂÓË ÈÓÛÔ˘Ï›ÓË24. ™Â Û‡-
ÁÎÚÈÛË ÌÂ ÙËÓ ·fi ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ·ÓÙÈ‰È·‚ËÙÈÎ‹
·ÁˆÁ‹, Ë ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ¯·Ú·ÎÙËÚ›˙ÂÙ·È
·fi ÂÚÈÛÛfiÙÂÚ· ÂÂÈÛfi‰È· ˘ÔÁÏ˘Î·ÈÌÈÒÓ. ªÂ-
Ï¤ÙË ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ™¢Ù2 ¤‰ÂÈÍÂ fiÙÈ Ë ÔÌ¿‰· Ô˘
¤Ï·‚Â ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ·ÚÔ˘Û›·ÛÂ ÂÚÈÛ-
ÛfiÙÂÚ· ÂÂÈÛfi‰È· ˘ÔÁÏ˘Î·ÈÌÈÒÓ ÛÂ Û‡ÁÎÚÈÛË ÌÂ

ÙËÓ ÔÌ¿‰· Ô˘ ‚Ú›ÛÎÔÓÙ·Ó ÛÂ ·ÁˆÁ‹ ÌÂ ·ÓÙÈ‰È·-
‚ËÙÈÎ¿ ‰ÈÛÎ›· ÌfiÓÔ25. 

2. μ‹¯·˜ – ¢‡ÛÓÔÈ·

∫ÏÈÓÈÎ¤˜ ‰ÔÎÈÌ¤˜ ÌÂ ·ÛıÂÓÂ›˜ ÌÂ ™¢Ù1 Î·È
™¢Ù2 ¤‰ÂÈÍ·Ó fiÙÈ ·˘ÙÔ› Ô˘ ¤Ï·‚·Ó ÂÈÛÓÂfiÌÂÓË
ÈÓÛÔ˘Ï›ÓË ·ÚÔ˘Û›·Û·Ó ‚‹¯· ÛÂ ÔÛÔÛÙfi ÙË˜ Ù¿-
ÍË˜ ÙÔ˘ 9,6% ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ÔÌ¿‰· ÂÏ¤Á¯Ô˘
(1%) Î·È ‰‡ÛÓÔÈ· ÛÂ ÔÛÔÛÙfi Ô˘ Î˘Ì·ÈÓfiÙ·Ó
·fi 1,2% ¤ˆ˜ 2,8%, ÂÓÒ ÛÙËÓ ÔÌ¿‰· ÂÏ¤Á¯Ô˘ ÙÔ
·ÓÙ›ÛÙÔÈ¯Ô ÔÛÔÛÙfi ‹Ù·Ó 0,5% ÌÂ 0,8%25. ∫·È ÔÈ
‰‡Ô Ù‡Ôi ·ÓÂÈı‡ÌËÙˆÓ ÂÓÂÚÁÂÈÒÓ ¯·Ú·ÎÙËÚ›-
ÛÙËÎ·Ó ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜ ˆ˜ ‹ÈÂ˜ ¤ˆ˜ Ì¤ÙÚÈÂ˜
ˆ˜ ÚÔ˜ ÙÔn ‚·ıÌfi ÛÔ‚·ÚfiÙËÙ·˜ Î·È ·ÚÔ˘Û›·-
Û·Ó ÌÂ›ˆÛË ÌÂ ÙËÓ ¿ÚÔ‰Ô ÙÔ˘ ¯ÚfiÓÔ˘, ÂÓÒ ‰ÂÓ
Û˘Û¯ÂÙ›ÛıËÎ·Ó ÌÂ ÂÈ‚¿Ú˘ÓÛË ÙˆÓ ÓÂ˘ÌÔÓÈÎÒÓ
ÏÂÈÙÔ˘ÚÁÈÒÓ25. O ‚‹¯·˜ ÂÌÊ·Ó›˙ÂÙ·È ·Ì¤Ûˆ˜ ÌÂ-
Ù¿ ÙËÓ ÂÈÛÓÔ‹ Î·È Û¿ÓÈ· Â›Ó·È Ó˘ÎÙÂÚÈÓfi˜. ΔÔ
ÔÛÔÛÙfi ÙˆÓ ·ÛıÂÓÒÓ Ô˘ ‰È¤ÎÔ„Â ÙËÓ ÂÈÛÓÂfi-
ÌÂÓË ÈÓÛÔ˘Ï›ÓË ÏfiÁˆ ÙÔ˘ ‚‹¯· ‹Ù·Ó ÌÈÎÚfiÙÂÚÔ
ÙÔ˘ 1% Î·È ÏfiÁˆ ÙË˜ ‰‡ÛÓÔÈ·˜ Î¿Ùˆ ·fi
0,4%25. 

3. ¶·Ú·ÁˆÁ‹ ·ÓÙÈÛˆÌ¿ÙˆÓ

OÈ ÌÂÁ¿ÏÂ˜ ‰fiÛÂÈ˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜
Ô˘ ··ÈÙÔ‡ÓÙ·È ÁÈ· ÙËÓ Â›ÙÂ˘ÍË ÁÏ˘Î·ÈÌÈÎÔ‡
ÂÏ¤Á¯Ô˘ Èı·Ó¿ Ó· ÚÔÎ·ÏÔ‡Ó ÙËÓ ÂÓÂÚÁÔÔ›ËÛË
ÙÔ˘ ·ÓÔÛÔÏÔÁÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÙˆÓ ÓÂ˘ÌfiÓˆÓ
Î·È ÙËÓ ·Ú·ÁˆÁ‹ ·ÓÙÈÛˆÌ¿ÙˆÓ25. ™Â ÌÂÏ¤ÙÂ˜ ÛÂ
·ÓıÚÒÔ˘˜ ·Ú·ÙËÚ‹ıËÎÂ ·ÚÔ‰ÈÎ‹ ·‡ÍËÛË ÙˆÓ
·ÓÙÈÛˆÌ¿ÙˆÓ ÙË˜ Ù¿ÍË˜ IgG, Î·È Ì¿ÏÈÛÙ· ÌÂ ÌÂ-
Á·Ï‡ÙÂÚÂ˜ Û˘ÁÎÂÓÙÚÒÛÂÈ˜ ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ
™¢Ù1 ·fi fi,ÙÈ ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ ™¢Ù2, ÛÂ Û‡-
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Προσαρμογή από Barnett 2005

INH: Εισπνεόμενη ινσουλίνη
OΑ: Αντιδιαβητικά διασκία



ÁÎÚÈÛË ÌÂ ÙÔ˘˜ ·ÛıÂÓÂ›˜ Ô˘ ¤Ï·‚·Ó ˘Ô‰fiÚÈ· ÈÓ-
ÛÔ˘Ï›ÓË25. øÛÙfiÛÔ, ‰Ân ‚Ú¤ıËÎÂ Û˘Û¯¤ÙÈÛË ÌÂÙ·-
Í‡ ÙÔ˘ Ù›ÙÏÔ˘ ÙˆÓ ·ÓÙÈÛˆÌ¿ÙˆÓ Î·È ÙË˜ HbA1c,
ÙˆÓ ÙÈÌÒÓ ÁÏ˘Îfi˙Ë˜ Ï¿ÛÌ·ÙÔ˜ ÓËÛÙÂ›·˜, ÙˆÓ ÙÈ-
ÌÒÓ ÙË˜ ÌÂÙ·ÁÂ˘Ì·ÙÈÎ‹˜ ÁÏ˘Îfi˙Ë˜ Î·È ÙËÓ ÂÂÈÛÔ-
‰›ˆÓ ˘ÔÁÏ˘Î·ÈÌ›·˜25. ∂ÈÏ¤ÔÓ, ‰ÂÓ ‚Ú¤ıËÎ·Ó
Û˘Û¯ÂÙ›ÛÂÈ˜ ÌÂÙ·Í‡ ÙÔ˘ Ù›ÙÏÔ˘ ÙˆÓ ·ÓÙÈÛˆÌ¿ÙˆÓ,
·ÏÏ·ÁÒÓ ÙË˜ ÓÂ˘ÌÔÓÈÎ‹˜ ÏÂÈÙÔ˘ÚÁ›·˜ Î·È ÙË˜ ÂÌ-
Ê¿ÓÈÛË˜ ·ÚÂÓÂÚÁÂÈÒÓ, fiˆ˜ Â›Ó·È Ô ‚‹¯·˜ Î·È ÔÈ
‰ÂÚÌ·Ù›ÙÈ‰Â˜. Δ· Î˘ÎÏÔÊÔÚÔ‡ÓÙ· ·ÓÙÈÛÒÌ·Ù·
ÚÔÎ¿ÏÂÛ·Ó ÙÔÈÎ‹ ·ÏÏÂÚÁÈÎ‹ ·ÓÙ›‰Ú·ÛË ÛÙÔ 2%
ÙˆÓ ·ÛıÂÓÒÓ Î·È Û˘ÛÙËÌ·ÙÈÎ‹ ·ÏÏÂÚÁÈÎ‹ ·ÓÙ›-
‰Ú·ÛË ÌfiÓÔ ÛÙÔ 0,1% 25. 

™Â ÌÈ· ÌÂÏ¤ÙË ‰È¿ÚÎÂÈ·˜ 24 Â‚‰ÔÌ¿‰ˆÓ, 45
·ÛıÂÓÂ›˜ ÌÂ ™¢Ù1 ¤Ï·‚·Ó ÈÓÛÔ˘Ï›ÓË ¡ƒ∏ ÛÂ Û˘Ó-
‰˘·ÛÌfi ÌÂ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ‹ ˘Ô‰fiÚÈ· ¯Ô-
ÚËÁÔ‡ÌÂÓË ÈÓÛÔ˘Ï›ÓË ÛÙ· ÁÂ‡Ì·Ù·26. ™ÙËÓ ÔÌ¿‰·
ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ·Ú·ÙËÚ‹ıËÎ·Ó ˘„Ë-
ÏfiÙÂÚÂ˜ Û˘ÁÎÂÓÙÚÒÛÂÈ˜ Î˘ÎÏÔÊÔÚÔ‡ÓÙˆÓ ·ÓÙÈÛˆ-
Ì¿ÙˆÓ ¯ˆÚ›˜, fiÌˆ˜, Ó· ÂËÚÂ¿˙ÔÓÙ·È Ù· ÌÂÙ·ÁÂ˘-
Ì·ÙÈÎ¿ Â›Â‰· ÁÏ˘Îfi˙Ë˜ Î·È Ô Û˘ÓÔÏÈÎfi˜ ÁÏ˘Î·È-
ÌÈÎfi˜ ¤ÏÂÁ¯Ô˜ ÙˆÓ ·ÛıÂÓÒÓ26. 

4. ∞ÏÏ·Á¤˜ ÛÙËÓ ÓÂ˘ÌÔÓÈÎ‹ ÏÂÈÙÔ˘ÚÁ›·

ªÂÏ¤ÙÂ˜ Ê¿ÛË˜ ππ Î·È πππ ¤‰ÂÈÍ·Ó fiÙÈ Ë ¯Ú‹ÛË
ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ™¢ Â›-
¯Â ÌÈÎÚ‹ Â›‰Ú·ÛË ÛÙËÓ ÓÂ˘ÌÔÓÈÎ‹ ÏÂÈÙÔ˘ÚÁ›·
ÙÔ˘˜, Ë ÔÔ›· Ì¿ÏÈÛÙ· ‹Ù·Ó ·Ó·ÛÙÚ¤„ÈÌË ÌÂÙ¿ ·fi
ÂÚÈÔ‰ÈÎ‹ ‰È·ÎÔ‹ ÙÔ˘ Ê·ÚÌ¿ÎÔ˘25. ™Â ÌÈ· ÌÂÏ¤ÙË
‰È¿ÚÎÂÈ·˜ 24 Â‚‰ÔÌ¿‰ˆÓ fiÔ˘ Û˘ÁÎÚ›ıËÎÂ ÔÌ¿‰·
·ÛıÂÓÒÓ Ô˘ ÂÏ¿Ì‚·ÓÂ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ÌÂ
ÔÌ¿‰· ·ÛıÂÓÒÓ Ô˘ ¤Ï·‚Â ˘Ô‰fiÚÈ· ¯ÔÚËÁÔ‡ÌÂÓË
ÈÓÛÔ˘Ï›ÓË ‚Ú¤ıËÎÂ fiÙÈ ÛÙËÓ ÔÌ¿‰· ÙË˜ ÂÈÛÓÂfiÌÂ-
ÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ·Ú·ÙËÚ‹ıËÎÂ ÌÂÁ·Ï‡ÙÂÚË ÌÂÙ·-
‚ÔÏ‹ ÙÔ˘ FEV1 (Forced Expiratory Volume in 1
min, FEV1)

27. øÛÙfiÛÔ, Ë ·Ú·¿Óˆ ‰È·ÊÔÚ¿ ÛÙÔÓ
FEV1 ·Ú·ÙËÚ‹ıËÎÂ ÌfiÓÔ ÁÈ· ÙÈ˜ ‰‡Ô ÚÒÙÂ˜
Â‚‰ÔÌ¿‰Â˜ ÙË˜ ıÂÚ·Â›·˜ Î·È ‰ÂÓ ·ÚÔ˘Û›·ÛÂ ·‡-
ÍËÛË ÛÙË Û˘Ó¤¯ÂÈ·27. ∏ ÌfiÓË ÌÂÙ·‚ÔÏ‹ ÙˆÓ ÓÂ˘-
ÌÔÓÈÎÒÓ ÏÂÈÙÔ˘ÚÁÈÒÓ ÛÂ ·ÛıÂÓÂ›˜ Ô˘ ¤Ï·‚·Ó ÂÈ-
ÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ·ÊÔÚÔ‡ÛÂ ÙË ÌÂ›ˆÛË ÙË˜ ‰È·-
¯˘ÙÈÎ‹˜ ÈÎ·ÓfiÙËÙ·˜ ÙÔ˘ ÌÔÓÔÍÂÈ‰›Ô˘ ÙÔ˘ ¿ÓıÚ·Î·
[DLCO (ml/min/mmHg)]18. øÛÙfiÛÔ, Ë ·Ú·¿Óˆ
‰È·Ù·Ú·¯‹ ‹Ù·Ó ÚÔÛˆÚÈÓ‹, ‰ÂÓ ÂÍÂÏ›¯ıËÎÂ ¤Ú·Ó
ÙˆÓ 2 Û˘ÓÂ¯fiÌÂÓˆÓ ¯ÚfiÓˆÓ ¯ÔÚ‹ÁËÛË˜ Î·È ‹Ù·Ó
·Ó·ÛÙÚ¤„ÈÌË ÌÂ ÙË ‰È·ÎÔÙfiÌÂÓË ¯ÔÚ‹ÁËÛË ÙÔ˘
Ê·ÚÌ¿ÎÔ˘18. Δ· ·ÔÙÂÏ¤ÛÌ·Ù· ÙˆÓ ÌÂÏÂÙÒÓ ‰Â›-
¯ÓÔ˘Ó fiÙÈ Ë Ì·ÎÚÔ¯ÚfiÓÈ· ıÂÚ·Â›· ÌÂ ÂÈÛÓÂfiÌÂ-
ÓË ÈÓÛÔ˘Ï›ÓË ‰ÂÓ ÂËÚÂ¿˙ÂÈ ÛËÌ·ÓÙÈÎ¿ ÙËÓ ÓÂ˘-
ÌÔÓÈÎ‹ ÏÂÈÙÔ˘ÚÁ›· ÙˆÓ ·ÛıÂÓÒÓ25. 

5. μ¿ÚÔ˜ ÛÒÌ·ÙÔ˜

™Â Û¯¤ÛË ÌÂ Ù· ·ÓÙÈ‰È·‚ËÙÈÎ¿ ‰ÈÛÎ›· ÔÈ ·ÛıÂ-
ÓÂ›˜ Ô˘ ¤Ï·‚·Ó ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ·ÚÔ˘Û›·-
Û·Ó, fiˆ˜ ¿ÏÏˆÛÙÂ ·Ó·ÌÂÓfiÙ·Ó, ÌÂÁ·Ï‡ÙÂÚË ·‡-
ÍËÛË ÙÔ˘ ÛˆÌ·ÙÈÎÔ‡ ÙÔ˘˜ ‚¿ÚÔ˘˜22. ŸÙ·Ó Ë ÂÈ-
ÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË Û˘ÁÎÚ›ıËÎÂ ÌÂ ÙË ¯ÔÚ‹ÁËÛË
Ù·¯Â›·˜ ‰Ú¿ÛË˜ ÈÓÛÔ˘Ï›ÓË˜ ˘Ô‰ÔÚ›ˆ˜ ÛÂ ·ÛıÂÓÂ›˜
ÌÂ Ù‡Ô˘ 1 Î·È 2 ‰È·‚‹ÙË ‚Ú¤ıËÎÂ fiÙÈ Ë ÚÔÎ·ÏÔ‡-
ÌÂÓË ·‡ÍËÛË ÙÔ˘ ÛˆÌ·ÙÈÎÔ‡ ‚¿ÚÔ˘˜ ÙˆÓ ·ÛıÂÓÒÓ
‹Ù·Ó ÌÈÎÚfiÙÂÚË ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ Ô˘ ¯ÚËÛÈÌÔÔ›Ë-
Û·Ó ÙËÓ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË28. 

6. ΔÔÍÈÎ¤˜ ÂÈ‰Ú¿ÛÂÈ˜ – OÁÎÔÁ¤ÓÂÛË

∞ÚÎÂÙ‹ Û˘˙‹ÙËÛË Á›ÓÂÙ·È Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ Èı·-
ÓfiÙËÙ· Î·ÚÎÈÓÔÁ¤ÓÂÛË˜ Î·ıÒ˜ Â›Ó·È ÁÓˆÛÙfi fiÙÈ Ë
ÈÓÛÔ˘Ï›ÓË Â›Ó·È ·˘ÍËÙÈÎfi˜ ·Ú¿ÁÔÓÙ·˜ Î·È ÌÔÚÂ›
Ó· Â¿ÁÂÈ ÙÔÓ ÔÏÏ·Ï·ÛÈ·ÛÌfi ÙˆÓ Î˘ÙÙ¿ÚˆÓ ÙÔ˘
ÓÂ˘ÌÔÓÈÎÔ‡ ÂÈıËÏ›Ô˘, È‰›ˆ˜ ÛÂ ¿ÙÔÌ· Ô˘ Â›Ó·È
ÂÎÙÂıÂÈÌ¤Ó· ÛÂ ÔÁÎÔÁfiÓÂ˜ Ô˘Û›Â˜, fiˆ˜ Â›Ó·È ÔÈ
Î·ÓÈÛÙ¤˜. øÛÙfiÛÔ, ÔÈ Ì¤¯ÚÈ Û‹ÌÂÚ· ˘¿Ú¯Ô˘ÛÂ˜
ÎÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÙfiÛÔ ÛÙÔÓ ¿ÓıÚˆÔ fiÛÔ Î·È ÛÙ·
ÂÈÚ·Ì·Ùfi˙ˆ· ‰ÂÓ ¤¯Ô˘Ó ÂÈ‚Â‚·ÈÒÛÂÈ ÙËÓ ·Ú·-
¿Óˆ ˘fiıÂÛË. ∂‰Ò ı· Ú¤ÂÈ Ó· ÛËÌÂÈˆıÂ› fiÙÈ Ë
ÔÛfiÙËÙ· ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ Ô˘ ÊÙ¿ÓÂÈ ÛÙÈ˜ Î˘„ÂÏ›-
‰Â˜ Â›Ó·È ÔÏ‡ ÌÈÎÚ‹ (4-5 mg/ËÌ¤Ú·)12 Î·È Î·Ù¿
Û˘Ó¤ÂÈ· Ô ÂÓ‰Â¯fiÌÂÓÔ˜ Î›Ó‰˘ÓÔ˜ Î·ÚÎÈÓÔÁ¤ÓÂÛË˜
È‰È·›ÙÂÚ· ÌÈÎÚfi˜. 

™˘ÛÙ‹Ì·Ù· ¯ÔÚ‹ÁËÛË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓ-
ÛÔ˘Ï›ÓË˜

∞. To Û‡ÛÙËÌ· AERxiDMS ¯ÔÚËÁÂ› ÙËÓ ÈÓ-
ÛÔ˘Ï›ÓË Ì¤Ûˆ ÂÈ‰ÈÎ‹˜ ËÏÂÎÙÚÔÓÈÎ‹˜ Û˘ÛÎÂ˘‹˜, Ë
ÔÔ›· ·Ú¤¯ÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· ÂÏ¤Á¯Ô˘ ÙˆÓ ‰fiÛÂˆÓ
Î·ıÒ˜ ÙÔ Ê¿ÚÌ·ÎÔ ÌÂÙ·Ê¤ÚÂÙ·È ÛÙÔÓ ÓÂ‡ÌÔÓ·
ÌfiÓÔ fiÙ·Ó Ë ·Ó·ÓÔ‹ Â›Ó·È ÔÚı‹29. ∏ ‚ÈÔ‰È·ıÂÛÈ-
ÌfiÙËÙ· ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ AERxiDMS
Â›Ó·È ÙË˜ Ù¿ÍË˜ ÙÔ˘ 13-17%29. ΔÔ Û‡ÛÙËÌ·
AERxiDMS ‚Ú›ÛÎÂÙ·È ·ÎfiÌ· ÛÂ ÎÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜
Ê¿ÛË˜ πππ Î·È ·ÔÙÂÏÂ› ÙË ‰Â‡ÙÂÚË Û˘ÛÎÂ˘‹ ÂÈ-
ÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Ô˘ ÚfiÎÂÈÙ·È Ó· ÚÔÛÙÂ-
ıÂ› ÛÙË Ê·Ú¤ÙÚ· ÙË˜ ·ÓÙÈ‰È·‚ËÙÈÎ‹˜ ·ÁˆÁ‹˜. 

μ. ™Ùo Û‡ÛÙËÌ· ƒromax Ë ÈÓÛÔ˘Ï›ÓË Â›Ó·È ÂÓ-
ÛˆÌ·ÙˆÌ¤ÓË ÛÂ ÌÈÎÚÔÛÒÌ·Ù· ÌÂÁ¤ıÔ˘˜ 1-5 Ìm.
ΔÔ Û‡ÛÙËÌ· ‚Ú›ÛÎÂÙ·È ·ÎfiÌ· ÛÙÔ ÛÙ¿‰ÈÔ ÙˆÓ ÚÔ-
ÎÏÈÓÈÎÒÓ ‰ÔÎÈÌÒÓ12. 

°. To Û‡ÛÙËÌ· AIR ‚Ú›ÛÎÂÙ·È ÛÂ ÎÏÈÓÈÎ¤˜ ÌÂ-
Ï¤ÙÂ˜ Ê¿ÛË˜ ππ. ΔÔ Û‡ÛÙËÌ· ·˘Ùfi ‰È·ı¤ÙÂÈ ÙÂ¯ÓÔÏÔ-
Á›· Ô˘ ÌÔÚÂ› Ó· ·Ú¤¯ÂÈ ÙËÓ ÈÓÛÔ˘Ï›ÓË ÛÂ ÌfiÚÈ·
˘ÎÓfiÙËÙ·˜ Î¿Ùˆ ·fi 0,4 g/cm3, ÁÂÁÔÓfi˜ Ô˘ ÙÔ˘˜
ÂÈÙÚ¤ÂÈ ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ÌÂÙ·ÊÔÚ¿ ÙÔ˘˜ ÛÙÔ˘˜
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ÓÂ‡ÌÔÓÂ˜ ÌÂ ‰È¿ÚÎÂÈ· ‰Ú¿ÛË˜ ¤ˆ˜ 96 ÒÚÂ˜30.
¢. ΔÔ Û‡ÛÙËÌ· Δechnosphere Insulin System

ÂÚÈ¤¯ÂÈ ÈÓÛÔ˘Ï›ÓË ÛÂ ÎÚ˘ÛÙ·ÏÏÈÎ‹ ÍËÚ¿ ÛÎfiÓË ÌÂ
ÌÔÚÊ‹ ÛÊ·ÈÚÈ‰›ˆÓ ‰È·Ì¤ÙÚÔ˘ 0,4-5,8 Ìm. ÃÔÚËÁÂ›-
Ù·È ÌÂ ·Ï‹ Û˘ÛÎÂ˘‹ Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È Î·È ÁÈ·
ÙÔ ‚ÚÔÁ¯ÈÎfi ¿ÛıÌ· Î·È ¤¯ÂÈ ‚ÈÔ‰È·ıÂÛÈÌfiÙËÙ· ÙË˜
Ù¿ÍË˜ ÙÔ˘ 15-26%. ™ÙËÓ ∂˘ÚÒË Ë Û˘ÛÎÂ˘‹ ‚Ú›-
ÛÎÂÙ·È ÛÂ ÎÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜ Ê¿ÛË˜ ππ Î·È πππ31. 

∂. Exubera. ∏ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË Exu-
bera ¤¯ÂÈ ÔÏÔÎÏËÚÒÛÂÈ ÙÈ˜ ÎÏÈÓÈÎ¤˜ ‰ÔÎÈÌ¤˜ Ê¿ÛË˜
πππ32. ∏ Û˘ÛÎÂ˘‹ ÙË˜ Exubera ¯ÔÚËÁÂ› ·ÓıÚÒÈÓË
·Ó·Û˘Ó‰˘·ÛÌ¤ÓË ÈÓÛÔ˘Ï›ÓË Ì¤Ûˆ ÙˆÓ ÓÂ˘ÌfiÓˆÓ
ÌÂ ÂÈÛÓÔ‹ ·fi ÙÔ ÛÙfiÌ· ÌÂ ¯Ú‹ÛË ÙÔ˘ blister ÙË˜
Exubera Î·È ·ÚÔ˘ÛÈ¿˙ÂÈ Ù· ÏÂÔÓÂÎÙ‹Ì·Ù· ÙË˜ ‰˘-
Ó·ÙfiÙËÙ·˜ ¯ÔÚ‹ÁËÛË˜ ÌÂÁ¿ÏˆÓ ‰fiÛÂˆÓ ÈÓÛÔ˘Ï›ÓË˜,
ÙË˜ ÛÙ·ıÂÚfiÙËÙ·˜ ÛÂ ıÂÚÌÔÎÚ·Û›· ‰ˆÌ·Ù›Ô˘ Î·È
ÙË˜ ¯·ÌËÏ‹˜ Â˘¿ıÂÈ·˜ ÛÂ ·Ó¿Ù˘ÍË ÌÈÎÚÔ‚›ˆÓ. 

∏ Exubera Â›Ó·È ÈÓÛÔ˘Ï›ÓË Ù·¯Â›·˜ ‰Ú¿ÛË˜ ÛÂ
ÌÔÚÊ‹ ÛÎfiÓË˜ Ë ÔÔ›· ÂÚÈ¤¯ÂÙ·È ÛÂ Î¿„Ô˘ÏÂ˜
(blisters) ‰È·ÊÔÚÂÙÈÎ‹˜ ‰ÔÛÔÏÔÁ›·˜ (1 Î·È 3 mg).
°È· ÙË ¯ÚËÛÈÌÔÔ›ËÛ‹ ÙË˜ ··ÈÙÂ›Ù·È ÂÈ‰ÈÎfi˜ ÓÂÊÂ-
ÏÔÔÈËÙ‹˜ Ô˘ ·Ú¿ÁÂÈ ¤Ó· Î‡Ì· Û˘ÌÈÂÛÌ¤ÓÔ˘
·¤Ú· ÙÔ ÔÔ›Ô ÌÂÙ·ÙÚ¤ÂÈ ÙË ÛÎfiÓË ÛÂ Ó¤ÊÔ˜ (Ì¤-
ÛÔ˘ fiÁÎÔ˘ 200 cm3) ÁÈ· Ó· Á›ÓÂÈ ÛÙË Û˘Ó¤¯ÂÈ· Ë ÂÈ-
ÛÓÔ‹ ÙÔ˘ Î·È Ë ÌÂÙ·ÊÔÚ¿ ÙÔ˘ ÛÙÔ˘˜ ÓÂ‡ÌÔÓÂ˜.
°È· ÙË ÛˆÛÙ‹ Î·È ·ÔÙÂÏÂÛÌ·ÙÈÎ‹ ¯ÚËÛÈÌÔÔ›ËÛË
ÙË˜ Û˘ÛÎÂ˘‹˜ ··ÈÙÂ›Ù·È ·fi ÙÔÓ ·ÛıÂÓ‹ ·ÏÒ˜
ÌÈ· ‚·ıÈ¿ ·ÚÁ‹ ÂÈÛÓÔ‹ ¯ˆÚ›˜ ÙÔ˘˜ ÂÚÈÔÚÈÛÌÔ‡˜
ÙˆÓ ˘fiÏÔÈˆÓ ÓÂÊÂÏÔÔÈËÙÒÓ32. 

º·ÚÌ·ÎÔÎÈÓËÙÈÎ‹ – º·ÚÌ·ÎÔ‰˘Ó·ÌÈÎfi ÚÔÊ›Ï

∏ ¯ÔÚ‹ÁËÛË ÙË˜ Exubera ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ™¢
ÚÔÎ·ÏÂ› ÙËÓ ÂÓ·fiıÂÛË ÔÛfiÙËÙ·˜ ÈÓÛÔ˘Ï›ÓË˜
ÂÓÙfi˜ ÙˆÓ ÓÂ˘ÌfiÓˆÓ Ô˘ ·ÓÙÈÛÙÔÈ¯Â› ÛÂ 2 ÌÂ 3
ÊÔÚ¤˜ ÙÈ˜ ·ÓÙ›ÛÙÔÈ¯Ë˜ ÔÛfiÙËÙ·˜ Ô˘ ¯ÚËÛÈÌÔÔÈ-
Â›Ù·È ÁÈ· ÙËÓ ˘Ô‰fiÚÈ· ¯ÔÚ‹ÁËÛË32. ∫·È ·˘Ùfi ÁÈ·-
Ù› ¤¯ÂÈ ˘ÔÏÔÁÈÛÙÂ› fiÙÈ ÌfiÓÔ ÙÔ ¤Ó· ÙÚ›ÙÔ ·fi ÙË
Û˘ÓÔÏÈÎ‹ ÔÛfiÙËÙ· ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜
·ÔÚÚÔÊ¿Ù·È ·fi ÙÔ˘˜ ÓÂ‡ÌÔÓÂ˜ ÏfiÁˆ ÙË˜ ¯·-
ÌËÏ‹˜ ‚ÈÔ‰È·ıÂÛÈÌfiÙËÙ·˜ (ÂÚ›Ô˘ 10%) ÙÔ˘
Ê·ÚÌ¿ÎÔ˘32. ªÂÁ¿ÏÔ Ì¤ÚÔ˜ ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓ-
ÛÔ˘Ï›ÓË˜, ÂÚ›Ô˘ ÙÔ 50-80%, ¯¿ÓÂÙ·È ÛÙÈ˜ ·ÓÒ-
ÙÂÚÂ˜ ·Ó·ÓÂ˘ÛÙÈÎ¤˜ Ô‰Ô‡˜ ‹ ÂÎÓ¤ÂÙ·È. ∞˘Ùfi
ÛËÌ·›ÓÂÈ fiÙÈ ··ÈÙÔ‡ÓÙ·È 10Ï¿ÛÈÂ˜ ÔÛfiÙËÙÂ˜
ÈÓÛÔ˘Ï›ÓË˜ ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ˘Ô‰fiÚÈ· ¯ÔÚËÁÔ‡ÌÂ-
ÓË ÈÓÛÔ˘Ï›ÓË. øÛÙfiÛÔ, ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙËÓ ˘Ô‰fi-
ÚÈ· ¯ÔÚ‹ÁËÛË ÙË˜ ÈÓÛÔ˘Ï›ÓË˜, Ë ÈÓÛÔ˘Ï›ÓË
Exubera Î·Ù·Ó¤ÌÂÙ·È ÛÙË ÌÂÁ¿ÏË ÛÂ ¤ÎÙ·ÛË ÂÈ-
Ê¿ÓÂÈ· ÙÔ˘ ÓÂ˘ÌÔÓÈÎÔ‡ ÂÈıËÏ›Ô˘ (> 100 m2) ÛÂ
ÔÛfiÙËÙ· Ô˘ ÊÙ¿ÓÂÈ Ù· 1 ÌÂ 20 mg Î·È ¯ˆÚ›˜ Ó·
Û˘ÛÛˆÚÂ‡ÂÙ·È33. 

∏ ·Ó¿Ï˘ÛË ÙÔ˘ Ê·ÚÌ·ÎÔÎÈÓËÙÈÎÔ‡ ÚÔÊ›Ï ÙË˜
Exubera, fiˆ˜ ÚÔÎ‡ÙÂÈ ·fi 5 ÌÂÁ¿ÏÂ˜ ÎÏÈÓÈÎ¤˜
‰ÔÎÈÌ¤˜, ‰Â›¯ÓÂÈ fiÙÈ ÙÔ Ê¿ÚÌ·ÎÔ ·ÔÚÚÔÊ¿Ù·È
ÁÚ‹ÁÔÚ· ·fi ÙÔ ÓÂ˘ÌÔÓÈÎfi ÂÈı‹ÏÈÔ ÚÔ˜ ÙË Û˘-
ÛÙËÌ·ÙÈÎ‹ Î˘ÎÏÔÊÔÚ›·, ÌÂ Â›ÙÂ˘ÍË Ì¤ÁÈÛÙˆÓ Û˘-
ÁÎÂÓÙÚÒÛÂˆÓ ÛÙÔ Ï¿ÛÌ· (tmax) Ì¤Û· ÛÂ 5 ÌÂ 60
min ·fi ÙË ¯ÔÚ‹ÁËÛ‹ ÙÔ˘32. ΔÔ ·Ú·¿Óˆ ·ÔÙÂ-
ÏÂ› ¤Ó· ·fi Ù· ‚·ÛÈÎfiÙÂÚ· ÏÂÔÓÂÎÙ‹Ì·Ù· ÙË˜
Exubera ¤Ó·ÓÙÈ ÙË˜ ˘Ô‰ÔÚ›ˆ˜ ¯ÔÚËÁÔ‡ÌÂÓË˜ ÈÓ-
ÛÔ˘Ï›ÓË˜, fiÔ˘ Ë Ì¤ÁÈÛÙË Û˘ÁÎ¤ÓÙÚˆÛË ÙÔ˘ Ê·Ú-
Ì¿ÎÔ˘ ÛÙÔ Ï¿ÛÌ· ÂÈÙ˘Á¯¿ÓÂÙ·È ÛÂ 30-60 min32.

∏ Exubera ·ÚÔ˘ÛÈ¿˙ÂÈ ·ÚfiÌÔÈ· Ê·ÚÌ·ÎÔ-
ÎÈÓËÙÈÎ‹ ÌÂ ÙËÓ ÈÓÛÔ˘Ï›ÓË Ô˘ ·Ú¿ÁÂÙ·È ·fi ÙÔ
¿ÁÎÚÂ·˜ ˆ˜ ·¿ÓÙËÛË ÛÙ· ÁÂ‡Ì·Ù·. ªÂÏ¤ÙÂ˜ ÛÂ
·ÛıÂÓÂ›˜ ÌÂ ™¢Ù1 Î·È ™¢Ù2 ¤‰ÂÈÍ·Ó fiÙÈ Ë ÂÈÛÓÂfi-
ÌÂÓË ÈÓÛÔ˘Ï›ÓË ¤¯ÂÈ ÈÔ ÁÚ‹ÁÔÚË ·ÔÚÚfiÊËÛË ÛÂ
Û‡ÁÎÚÈÛË ÌÂ ÙËÓ ˘Ô‰fiÚÈ· ¯ÔÚËÁÔ‡ÌÂÓË. ™Â ÌÈ· ÌÂ-
Ï¤ÙË ÛÂ 17 ˘ÁÈÂ›˜ ÂıÂÏÔÓÙ¤˜ ÌÂÏÂÙ‹ıËÎÂ ÙÔ Ê·ÚÌ·-
ÎÔ‰˘Ó·ÌÈÎfi ÚÔÊ›Ï ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ Exubera, ÙË˜ Ù·-
¯Â›·˜ ‰Ú¿ÛË˜ ÈÓÛÔ˘Ï›ÓË˜ Î·È ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ lispro34.
∏ ¤Ó·ÚÍË ÙË˜ ‰Ú¿ÛË˜ ‹Ù·Ó 32 min ¤Ó·ÓÙÈ 48 min Î·È
41 min, ·ÓÙ›ÛÙÔÈ¯·. O ¯ÚfiÓÔ˜ Ô˘ ··ÈÙÂ›Ù·È ÁÈ· Ó·
ÂÈÙÂ˘¯ıÂ› Ë Ì¤ÁÈÛÙË Û˘ÁÎ¤ÓÙÚˆÛË ÛÙÔ ·›Ì· Â›Ó·È
·ÚfiÌÔÈÔ˜ ÌÂ ÙÔÓ ·ÓÙ›ÛÙÔÈ¯Ô Ô˘ ··ÈÙÂ›Ù·È ÁÈ· Ù·
·Ó¿ÏÔÁ· Ù·¯Â›·˜ ‰Ú¿ÛË˜, ÙÈ˜ ÈÓÛÔ˘Ï›ÓÂ˜ lispro Î·È
aspart34. ∏ ‰È¿ÚÎÂÈ· ‰Ú¿ÛË˜ ÙË˜ Exubera Â›Ó·È ÂÏ¿-
¯ÈÛÙ· ÌÂÁ·Ï‡ÙÂÚË ·fi ÙËÓ ·ÓÙ›ÛÙÔÈ¯Ë ÙˆÓ ÈÓÛÔ˘ÏÈ-
ÓÒÓ lispro Î·È aspart (4-6 ÒÚÂ˜ ¤Ó·ÓÙÈ 3-5 ÒÚÂ˜,
·ÓÙ›ÛÙÔÈ¯·) ·ÏÏ¿ ÂÏ¿¯ÈÛÙ· ÌÈÎÚfiÙÂÚË ·fi ÙÔÓ ·ÓÙ›-
ÛÙÔÈ¯Ë ÙË˜ Ù·¯Â›·˜ ‰Ú¿ÛË˜ ÈÓÛÔ˘Ï›ÓË˜ (4-6 ÒÚÂ˜
¤Ó·ÓÙÈ 8 ÒÚÂ˜, ·ÓÙ›ÛÙÔÈ¯·)34 (∂ÈÎ. 2).

∞ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· Exubera

∏ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ÙË˜ ÈÓÛÔ˘Ï›ÓË˜ Exu-
bera ÂÎÙÈÌ‹ıËÎÂ ÌÂ ÌÂÏ¤ÙÂ˜ Ê¿ÛË˜ ππ Î·È πππ, Ô˘
ÂÚÈ¤Ï·‚·Ó Û˘ÓÔÏÈÎ¿ 3.200 ¿ÙÔÌ· ÌÂ ™¢Ù1 Î·È
™¢Ù2 Î·È ÌÂ ·Ú·ÎÔÏÔ‡ıËÛË Ô˘ ¤ÊÙ·ÛÂ Ù· 7 ¯Úfi-
ÓÈ·35-37. ªÂÏÂÙ‹ıËÎ·Ó Ë HbA1c, Ë ÁÏ˘Îfi˙Ë Ï¿-
ÛÌ·ÙÔ˜ ÓËÛÙÂ›·˜ Î·È Ë ÌÂÙ·ÁÂ˘Ì·ÙÈÎ‹ ÁÏ˘Îfi˙Ë, Ô
Û¯ËÌ·ÙÈÛÌfi˜ ·ÓÙÈÛˆÌ¿ÙˆÓ, Ô ¤ÏÂÁ¯Ô˜ ÙˆÓ ÓÂ˘ÌÔ-
ÓÈÎÒÓ ÏÂÈÙÔ˘ÚÁÈÒÓ Î·È Ë ·Ô‰Ô¯‹ ÈÎ·ÓÔÔ›ËÛË˜
ÙˆÓ ·ÛıÂÓÒÓ. ∞ÔÎÏÂ›ÛıËÎ·Ó ·fi ÙË ÌÂÏ¤ÙË Î·-
ÓÈÛÙ¤˜, ·ÛıÂÓÂ›˜ ÌÂ ¿ÛıÌ· Î·È ¿Û¯ÔÓÙÂ˜ ·fi ÛÔ-
‚·Ú‹ ¯ÚfiÓÈ· ·ÔÊÚ·ÎÙÈÎ‹ ÓÂ˘ÌÔÓÔ¿ıÂÈ· ‹ ¿Ï-
ÏË ÛÔ‚·Ú‹ ˘ÔÎÂ›ÌÂÓË ÓÂ˘ÌÔÓÔ¿ıÂÈ·. Δ· ·Ô-
ÙÂÏ¤ÛÌ·Ù· ÙˆÓ ÌÂÏÂÙÒÓ ·˘ÙÒÓ ¤‰ÂÈÍ·Ó fiÙÈ Ô ÌÂÙ·-
‚ÔÏÈÎfi˜ ¤ÏÂÁ¯Ô˜ Ô˘ ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ ÙË ¯Ú‹ÛË
ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Â›Ó·È Î·Ï‡ÙÂÚÔ˜ ÙÔ˘
·ÓÙ›ÛÙÔÈ¯Ô˘ ÌÂ Ù· ·ÓÙÈ‰È·‚ËÙÈÎ¿ ‰ÈÛÎ›· Î·È ÙÈ˜
ÂÓ¤ÛÂÈ˜ ÈÓÛÔ˘Ï›ÓË˜35-37. ª¿ÏÈÛÙ· ÔÈ ·ÛıÂÓÂ›˜ Ô˘
ÂÏ¿Ì‚·Ó·Ó ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ·ÚÔ˘Û›·Û·Ó
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Î·Ï‡ÙÂÚÂ˜ ÙÈÌ¤˜ ÁÏ˘Îfi˙Ë˜ ÓËÛÙÂ›·˜ ¯ˆÚ›˜ ·‡ÍËÛË
ÙÔ˘ ÎÈÓ‰‡ÓÔ˘ ÂÌÊ¿ÓÈÛË˜ ˘ÔÁÏ˘Î·ÈÌÈÒÓ35-37. 

¶ÚÔÊ˘Ï¿ÍÂÈ˜

• ∞·ÈÙÂ›Ù·È ÚÔÛÔ¯‹ ÛÂ Ë·ÙÈÎ‹ ‹ ÓÂÊÚÈÎ‹
·ÓÂ¿ÚÎÂÈ·, ÛÂ Û˘ÌÊÔÚËÙÈÎ‹ Î·Ú‰È·Î‹ ·ÓÂ¿Ú-
ÎÂÈ·. ¢ÂÓ ¯ÔÚËÁÂ›Ù·È ÛÙËÓ Î‡ËÛË.

• ¢ÂÓ ˘¿Ú¯ÂÈ ÎÏÈÓÈÎ‹ ÂÌÂÈÚ›· ÛÂ ¿ÙÔÌ· <18
ÂÙÒÓ Î·È >75 ÂÙÒÓ.

• ∞·ÈÙÂ›Ù·È ¤ÏÂÁ¯Ô˜ ÙÔ˘ FEV1 ÚÈÓ ÙËÓ ¤Ó·Ú-
ÍË ¯ÔÚ‹ÁËÛË˜ ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Î·È ÛÙË
Û˘Ó¤¯ÂÈ· ÛÂ Ù·ÎÙ¿ ¯ÚÔÓÈÎ¿ ‰È·ÛÙ‹Ì·Ù·.

¶·Ú·ÎÔÏÔ‡ıËÛË ÓÂ˘ÌÔÓÈÎ‹˜ ÏÂÈÙÔ˘ÚÁ›·˜32.
∂¿Ó ÌÂÙ¿ ÙÔ ÚÒÙÔ 6ÌËÓÔ ıÂÚ·Â›·˜ ·Ú·ÙËÚËıÂ›:

·. ªÂ›ˆÛË ÙÔ˘ FEV1 <15%, Û˘ÓÈÛÙ¿Ù·È Â·-
Ó¿ÏË„Ë ÙÔ˘ ÂÏ¤Á¯Ô˘ ÛÂ ¤Ó· ¯ÚfiÓÔ Î·È ÛÙË Û˘Ó¤¯ÂÈ·
ÂÙËÛ›ˆ˜ ÁÈ· fiÛÔ ‰È¿ÛÙËÌ· Û˘ÓÂ¯›˙ÂÙ·È Ë ıÂÚ·Â›·.

‚. ªÂ›ˆÛË ÙÔ˘ FEV1 15-20%, Û˘ÓÈÛÙ¿Ù·È Â·-
Ó¿ÏË„Ë ÙÔ˘ ÂÏ¤Á¯Ô˘ ÛÂ 3 Ì‹ÓÂ˜.

Á. ªÂ›ˆÛË ÙÔ˘ FEV1 >20%, ÂÓ ·Ô˘Û›· ¿ÏÏË˜
·ÈÙÈÔÏÔÁ›·˜, Â·Ó¿ÏË„Ë Ì¤ÙÚËÛË˜ ÌÂÙ¿ 3-4 Â‚‰Ô-

Ì¿‰Â˜ Î·È ·Ó Ë ÌÂ›ˆÛË ÙÔ˘ FEV1 ÂÍ·ÎÔÏÔ˘ıÂ› Ó·
Â›Ó·È >20%, ‰È·ÎfiÙÂÙ·È Ë ¯ÔÚ‹ÁËÛË.

∞ÓÙÂÓ‰Â›ÍÂÈ˜ ¯ÔÚ‹ÁËÛË˜ ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘-

Ï›ÓË˜ Exubera32

• ™Â ·ÛıÂÓÂ›˜ Ô˘ ¤¯Ô˘Ó ˘ÂÚÂ˘·ÈÛıËÛ›·
ÛÙËÓ Exubera ‹ ÛÂ ¤Ó· ·fi Ù· ¤Î‰Ô¯·.

• ¢ÂÓ ¯ÔÚËÁÂ›Ù·È ÛÙÔ˘˜ Î·ÓÈÛÙ¤˜ ÏfiÁˆ ÙÔ˘
ÎÈÓ‰‡ÓÔ˘ ˘ÔÁÏ˘Î·ÈÌ›·˜. ∞·ÈÙÂ›Ù·È ‰È·ÎÔ‹ ÙÔ˘
Î·Ó›ÛÌ·ÙÔ˜ 6 Ì‹ÓÂ˜ ÚÈÓ ÙËÓ ¤Ó·ÚÍË ÙË˜ ÈÓÛÔ˘Ï›-
ÓË˜ Exubera. ∞Ó Í·Ó·Ú¯›ÛÂÈ ÙÔ Î¿ÓÈÛÌ· Ë Exube-
ra ‰È·ÎfiÙÂÙ·È ·Ì¤Ûˆ˜.

• ∞ÛÙ·ı¤˜, ·ÓÂ·ÚÎÒ˜ ÂÏÂÁ¯fiÌÂÓÔ ‹ ÛÔ‚·Úfi
‚ÚÔÁ¯ÈÎfi ¿ÛıÌ·.

• ÃÚfiÓÈ· ·ÔÊÚ·ÎÙÈÎ‹ ÓÂ˘ÌÔÓÔ¿ıÂÈ· (πππ
‹ IV ‚·ıÌÔ‡ Î·Ù¿ GOLD).

¢ÔÛÔÏÔÁ›· 

Ÿˆ˜ ‹‰Ë ·Ó·Ê¤ÚıËÎÂ, Ë Exubera Â›Ó·È ÈÓ-
ÛÔ˘Ï›ÓË Ù·¯Â›·˜ ‰Ú¿ÛË˜ ÛÂ ÛÎfiÓË ÌÂ ¤Î‰Ô¯· Ì·Ó-
ÓÈÙfiÏË, ÁÏ˘Î›ÓË, ÎÈÙÚÈÎfi Î·È ˘‰ÚÔÍ˘ÔÍÂÈÎfi Ó¿ÙÚÈÔ.
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¶›Ó·Î·˜ 2. ΔÈÙÏÔÔ›ËÛË ‰ÔÛÔÏÔÁ›·˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜

μ¿ÚÔ˜ ∞Ú¯ÈÎ‹ ‰fiÛË ¶ÚÔÛ¤ÁÁÈÛË ÛÂ IU ∞ÚÈıÌfi˜ 1 mg ∞ÚÈıÌfi˜ 3 mg
·ÛıÂÓÔ‡˜ ·Ó¿ ÁÂ‡Ì· blisters ·Ó¿ ‰fiÛË blisters ·Ó¿ ‰fiÛË

30-39,9 kg 1 mg 3 IU 1 –
40-59,9 kg 2 mg 6 IU 2 –
60-79,9 kg 3 mg 8 IU – 1
80-99,9 kg 4 mg 11 IU 1 1
100-119,9 kg 5 mg 14 IU 2 1
120-139,9 kg 6 mg 16 IU – 2
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EXUBERA 6mg
ΥΔ διαλυτή ανθρ. ινσουλίνη 18 IU
ΥΔ ινσουλίνη lispro 18 IU

Προσαρμογή από EXUBERA (package insert) New York, NY: Pfizer, Inc; 2007

∂ÈÎ. 2. º·ÚÌ·ÎÔ‰˘Ó·ÌÈÎfi ÚÔÊ›Ï ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Exubera.



OÈ Î¿„Ô˘ÏÂ˜ Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÛÙË Û˘ÛÎÂ˘‹
Exubera Â›Ó·È ÙˆÓ 1 Î·È 3 mg Ô˘ ·ÓÙÈÛÙÔÈ¯Ô‡Ó ÛÂ
3 Î·È 8 ÌÔÓ¿‰Â˜ ˘Ô‰fiÚÈ· ¯ÔÚËÁÔ‡ÌÂÓË˜ ÈÓÛÔ˘Ï›-
ÓË˜ ·ÓÙ›ÛÙÔÈ¯·32 (¶›Ó. 2). ªÂÏ¤ÙÂ˜ ¤‰ÂÈÍ·Ó fiÙÈ Ë
Û˘ÓÔÏÈÎ‹ ËÌÂÚ‹ÛÈ· ‰fiÛË ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘-
Ï›ÓË˜ Â›Ó·È 11-15 mg, ·Ó Î·È ·˘Ù‹ ÂÍ·ÚÙ¿Ù·È ·fi
ÙËÓ ˘fiÏÔÈË ·ÓÙÈ‰È·‚ËÙÈÎ‹ ·ÁˆÁ‹. §·Ì‚¿ÓÂÙ·È
10 min ÚÔ ÙˆÓ ÁÂ˘Ì¿ÙˆÓ. ∏ ¤Ó·ÚÍË ‰Ú¿ÛË˜ ÙÔ˘
Ê·ÚÌ¿ÎÔ˘ Â›Ó·È Ù· 10-20 min, ÌÂ Â›ÙÂ˘ÍË ÙË˜ Ì¤-
ÁÈÛÙË˜ ‰Ú¿ÛË˜ ÛÙÈ˜ 2 ÒÚÂ˜ Î·È Û˘ÓÔÏÈÎ‹ ‰È¿ÚÎÂÈ·
‰Ú¿ÛË˜ ÂÚ›Ô˘ ÙÈ˜ 6 ÒÚÂ˜32 (∂ÈÎ. 2). 

∞Ô‰Ô¯‹ ÙˆÓ ·ÛıÂÓÒÓ

ªÂÏ¤ÙÂ˜ ¤¯Ô˘Ó ‰Â›ÍÂÈ fiÙÈ ÔÈ ·ÛıÂÓÂ›˜ ÚÔÙÈ-
ÌÔ‡Ó ÙËÓ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ¤Ó·ÓÙÈ ÙË˜ ˘Ô‰fi-
ÚÈ· ¯ÔÚËÁÔ‡ÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜38,39. ∞ÛıÂÓÂ›˜ Ô˘
ÂÏ¿Ì‚·Ó·Ó ˘Ô‰fiÚÈ· ÈÓÛÔ˘Ï›ÓË ÚÔÙ›ÌËÛ·Ó ÙËÓ ÂÈ-
ÛÓÂfiÌÂÓË ÛÂ ÛËÌ·ÓÙÈÎfi ÔÛÔÛÙfi Î·È ·ÚÔ˘Û›·-
Û·Ó ÈÎ·ÓÔÔ›ËÛË ·fi ÙËÓ Â›ÙÂ˘ÍË ÙˆÓ ıÂÚ·Â˘ÙÈ-
ÎÒÓ ÛÙfi¯ˆÓ (37,9% ¤Ó·ÓÙÈ 3,1%, ·ÓÙ›ÛÙÔÈ¯·, p<
0,01) Î·ıÒ˜ Î·È ·fi ÙËÓ Â˘ÎÔÏ›· ÛÙË ¯Ú‹ÛË ÙË˜ Û˘-
ÛÎÂ˘‹˜ (43,2% ¤Ó·ÓÙÈ 0,9%, ·ÓÙ›ÛÙÔÈ¯·, p<0,01).
ŸÌÔÈ·, ·ÛıÂÓÂ›˜ ÌÂ ™¢Ù2 ·ÚÔ˘Û›·Û·Ó ÙÔÓ ›‰ÈÔ
‚·ıÌfi ÈÎ·ÓÔÔ›ËÛË˜ fiÙ·Ó Ë ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›-
ÓË ÚÔÛÙ¤ıËÎÂ ÛÙËÓ ˘¿Ú¯Ô˘Û· ·fi ÙÔ˘ ÛÙfiÌ·ÙÔ˜
·ÓÙÈ‰È·‚ËÙÈÎ‹ ·ÁˆÁ‹ (ÌÂÙÊÔÚÌ›ÓË ‹ ÛÔ˘ÏÊÔÓ˘ÏÔ˘-
Ú›·)40. ™Â ÌÂÏ¤ÙË ÂÏ¤Á¯Ô˘ ÙË˜ ·Ô‰Ô¯‹˜ ÙË˜ ÂÈ-
ÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ Â›ÙÂ ˆ˜ ÌÔÓÔıÂÚ·Â›· Â›ÙÂ
ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ ·ÓÙÈ‰È·‚ËÙÈÎ¿ ‰ÈÛÎ›· ¤Ó·ÓÙÈ ÙË˜
¯ÔÚ‹ÁËÛË˜ ·ÓÙÈ‰È·‚ËÙÈÎÒÓ ‰ÈÛÎ›ˆÓ, ‰È·ÈÛÙÒıËÎÂ
ÛËÌ·ÓÙÈÎfi˜ ‚·ıÌfi˜ ÈÎ·ÓÔÔ›ËÛË˜ Î·È ·Ô‰Ô¯‹˜
ÛÙËÓ ÔÌ¿‰· Ô˘ ¤Ï·‚Â ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË41. 

™Â ÌÂÏ¤ÙË Ô˘ Ú·ÁÌ·ÙÔÔÈ‹ıËÎÂ ÛÂ 7 ¯ÒÚÂ˜,
ÛÙËÓ ÔÔ›· Û˘ÌÌÂÙÂ›¯·Ó ·ÛıÂÓÂ›˜ ÌÂ ™¢Ù2 ÌÂ ·ÓÂ-
·ÚÎ‹ ÁÏ˘Î·ÈÌÈÎfi ¤ÏÂÁ¯Ô, ÌÂÏÂÙ‹ıËÎÂ Ë ·Ô‰Ô¯‹
ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜42. OÈ ·ÛıÂÓÂ›˜ ¯ˆÚ›-
ÛÙËÎ·Ó ÛÂ ‰‡Ô ÔÌ¿‰Â˜, ÛÙËÓ ÌÈ· ÔÌ¿‰· (ÔÌ¿‰· ∞)
‰fiıËÎ·Ó ÏËÚÔÊÔÚ›Â˜ Û¯ÂÙÈÎ¿ ÌÂ ÙÈ˜ ˘¿Ú¯Ô˘ÛÂ˜
ıÂÚ·Â›Â˜, ÂÓÒ ÛÙË ‰Â‡ÙÂÚË ÔÌ¿‰· (ÔÌ¿‰· μ) ‰fi-
ıËÎ·Ó ÏËÚÔÊÔÚ›Â˜ Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ ÂÈÛÓÂfiÌÂÓË
ÈÓÛÔ˘Ï›ÓË42. ™ÙË Û˘Ó¤¯ÂÈ· ÔÈ ·ÛıÂÓÂ›˜ ÚˆÙ‹ıËÎ·Ó
·Ó ı· ‹ıÂÏ·Ó Ó· ·ÏÏ¿ÍÔ˘Ó ıÂÚ·Â˘ÙÈÎfi Û¯‹Ì· ‹
Ó· ·ÎÔÏÔ˘ı‹ÛÔ˘Ó ÙÔ ›‰ÈÔ. ™ÙËÓ ÔÌ¿‰· μ ÙÔ 43,2%
ÙˆÓ ·ÛıÂÓÒÓ Â¤ÏÂÍÂ ÙË ıÂÚ·Â›· ÌÂ ÈÓÛÔ˘Ï›ÓË ÛÂ
Û‡ÁÎÚÈÛË ÌÂ ÙÔ 15,5% ÙË˜ ÔÌ¿‰·˜ ∞. ∏ ÂÈÛÓÂfiÌÂ-
ÓË ÈÓÛÔ˘Ï›ÓË ·ÔÙÂÏÔ‡ÛÂ ÙË Û˘¯ÓfiÙÂÚË ÂÈÏÔÁ‹
ÙÔ˘˜ ÛÂ ÔÛÔÛÙfi ÙË˜ Ù¿ÍË˜ ÙÔ˘ 35,3%42. Δ· ·ÔÙ¤-
ÏÂÛÌ· ÙË˜ ÌÂÏ¤ÙË˜ ·˘Ù‹˜ ‰Â›¯ÓÔ˘Ó fiÙÈ Ë ÂÈÛÓÂfiÌÂ-
ÓË ÈÓÛÔ˘Ï›ÓË ÂÓ‰Â¯ÔÌ¤Óˆ˜ Ó· ·˘Í‹ÛÂÈ ÙÔ ÔÛÔÛÙfi
ÙˆÓ ·ÛıÂÓÒÓ Ô˘ ÂÈı˘ÌÂ› ÙË ÌÂÙ¿Ù·ÍË ÛÙËÓ ÈÓ-
ÛÔ˘ÏÈÓÔıÂÚ·Â›·. 

™˘Ì¤Ú·ÛÌ·

Δ· ˘¿Ú¯ÔÓÙ· ‚È‚ÏÈÔÁÚ·ÊÈÎ¿ ‰Â‰ÔÌ¤Ó· ‰Â›-
¯ÓÔ˘Ó fiÙÈ Ë ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË Â›Ó·È Î·Ï¿ ·ÓÂ-
ÎÙ‹ ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜, ·ÛÊ·Ï‹˜ Î·È ÌÂ ·ÔÙÂÏ¤-
ÛÌ·Ù· ÛÙË ÁÏ˘Î·ÈÌÈÎ‹ Ú‡ıÌÈÛË fiÌÔÈ· ÌÂ ·˘Ù¿ ÙˆÓ
˘fiÏÔÈˆÓ Ù‡ˆÓ ÈÓÛÔ˘Ï›ÓË˜. ∏ Ê·ÚÌ·ÎÔÎÈÓËÙÈÎ‹
ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘Ï›ÓË˜ ‰Â›¯ÓÂÈ fiÙÈ ÌÔÚÂ›
Î¿ÏÏÈÛÙ· Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ˆ˜ ÚÔÁÂ˘Ì·ÙÈÎ‹ ÈÓ-
ÛÔ˘Ï›ÓË ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ™¢Ù1 ·ÏÏ¿ Î·È ÛÂ ·ÛıÂÓÂ›˜
ÌÂ ™¢Ù2 Ô˘ ‰ÂÓ Ú˘ıÌ›˙ÔÓÙ·È Â·ÚÎÒ˜ ÌÂ Ù· ·fi
ÙÔ˘ ÛÙfiÌ·ÙÔ˜ ·ÓÙÈ‰È·‚ËÙÈÎ¿ ‰ÈÛÎ›·. £· Ú¤ÂÈ Ó·
ÛËÌÂÈˆıÂ› fiÙÈ Ë ÂÈÛ·ÁˆÁ‹ ÙË˜ ÂÈÛÓÂfiÌÂÓË˜ ÈÓÛÔ˘-
Ï›ÓË˜ ÛÙË ıÂÚ·Â›· ÙÔ˘ ™¢ ‰ÂÓ Î·Ù·ÚÁÂ› ÙÂÏÂ›ˆ˜
ÙÈ˜ ÂÓ¤ÛÈÌÂ˜ ÌÔÚÊ¤˜ ÈÓÛÔ˘Ï›ÓË˜ Î·ıÒ˜ Ë ÂÈÛÓÂfi-
ÌÂÓË ÈÓÛÔ˘Ï›ÓË ·ÔÙÂÏÂ› ÚÔÁÂ˘Ì·ÙÈÎ‹ ÈÓÛÔ˘Ï›ÓË
Î·È ‰ÂÓ ÌÔÚÂ› Ó· ·Ó·ÏËÚÒÛÂÈ Ù· Ì·ÎÚ¿˜ ‰È¿Ú-
ÎÂÈ·˜ ‰Ú¿ÛË˜ ÛÎÂ˘¿ÛÌ·Ù· ÈÓÛÔ˘ÏÈÓÒÓ. 

∏ ÂÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË ·Ó·Ì¤ÓÂÙ·È Ó· ÍÂ-
ÂÚ¿ÛÂÈ ÙÔ˘˜ ÊÚ·ÁÌÔ‡˜, ÙÈ˜ ÚÔÎ·Ù·Ï‹„ÂÈ˜ Î·È Ù·
ÂÌfi‰È· ÙË˜ ÂÓ¤ÛÈÌË˜ ÈÓÛÔ˘ÏÈÓÔıÂÚ·Â›·˜ ÌÂ ·Ô-
Ù¤ÏÂÛÌ· ÙËÓ Â›ÙÂ˘ÍË Î·È ‰È·Ù‹ÚËÛË ¤ÁÎ·ÈÚ· Î·-
Ï‡ÙÂÚË˜ ÁÏ˘Î·ÈÌÈÎ‹˜ Ú‡ıÌÈÛË˜ Ô˘ ı· Ô‰ËÁ‹ÛÂÈ
ÂÓ‰Â¯ÔÌ¤Óˆ˜ ÛÂ ÌÂ›ˆÛË ÙˆÓ ÂÈÏÔÎÒÓ. °È· ÌÈ·
¯ÚfiÓÈ· ÂÍÂÏÈÛÛfiÌÂÓË ÓfiÛÔ fiˆ˜ Â›Ó·È Ô ™¢, Ë Â›-
ÙÂ˘ÍË ÙˆÓ ıÂÚ·Â˘ÙÈÎÒÓ ÛÙfi¯ˆÓ Â›Ó·È ÚÔÙÈÌfiÙÂ-
ÚÔ Ó· ÂÈÙ˘Á¯¿ÓÂÙ·È ÌÂ ÙËÓ ÂÏ¿¯ÈÛÙË ‰˘Ó·Ù‹ ÂÓfi-
¯ÏËÛË ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ™¢.

Abstract

Pappas S, Papazafiropoulou A. Inhaled Insulin.
Hellen Diabetol Chron 2007; 3: 00-169-179.

The prevalence of diabetes is reaching epidemic
proportions with an increasing need for new thera-
pies, including new routes for insulin delivery. For the
past 75 years subcutaneous injections have been the
only route of delivery of insulin therapy to diabetic pa-
tients. Several attempts to explore alternative routes
for systemic insulin administration have failed. The
dream of an “insulin tablet” has not become a reality,
the main problem being digestion and a lack of a spe-
cific peptide carrier system in the gut. Intranasal insu-
lin administration was considered for a number of
years as an alternative method, because of the rapid
absorption of insulin across the nasal mucosa. How-
ever, low bioavailability, nasal irritation and more im-
portantly, somewhat unpredictable responses inhibi-
ted its clinical application. Inhaled insulin is a novel
way of insulin delivery and has been shown to have an
efficacy comparable to subcutaneous insulin in pati-
ents with both Type 1 and 2 Diabetes Mellitus. The
pulmonary route, due to its rich vascularity, large sur-

EÏÏËÓÈÎ¿ ¢È·‚ËÙÔÏÔÁÈÎ¿ XÚÔÓÈÎ¿ 20, 3

177



face area and immunotolerant characteristics, may
well be an ideal target for drug delivery. While it will
considerably reduce the number of insulin injections
required by patients with Type 1 and 2 Diabetes Mel-
litus, it should also encourage more patients to start
insulin treatment earlier. The potential benefits from
improved adherence and better glycaemic control
with this sort of insulin are also significant. Inhaled
human insulin exists in two main formulations: soluti-
on and drug powder, which are delivered through dif-
ferent patented inhaler systems, such as Exubera and
AERx, respectively. In humans, the pharmacodynamic
effects of insulin formulations administered via the
lung are comparable to, or even faster than, those of ra-
pid-acting insulin analogues or subcutaneous injected
regular human insulin. The relative bioavailability of
inhaled insulin in most cases is approximately 10%, and
so the administered dose must be 10-fold higher than
with subcutaneous application. The results of clinical
trials published thus far, indicate that metabolic control
is comparable to that of subcutaneous insulin therapy.
As up to date no serious side effects have been repor-
ted from these human trials. In this article we review
the clinical efficacy and safety profile of inhaled insulin
and discuss its potential place in the management of
both types of diabetes mellitus.

μÈ‚ÏÈÔÁÚ·Ê›·
1. Banting FG, Best CH, Collip JB, Campbell WR, Fletcher

AA. Pancreatic extracts in the treatment of diabetes
mellitus: preliminary report. 1922. CMAJ. 1991; 145:
1281-6.

2. Kari B. Control of blood glucose levels in alloxan-diabe-
tics rabbits by iontophoresis of insulin. Diabetes. 1986;
35: 217-21. 

3. Mitragotri S, Blasnnckstein D, Langer R. Ultrasound-
mediated transdermal protein delivery. Science. 1995;
850-3.

4. Hoffman A, Ziv E. Pharmacokinetic considerations of
new insulin formulations and routes of administration.
Clin Pharmacokinet. 1997; 33: 285-301.

5. Damge C, Michel C, Aprahamian M, Couvreur P. New ap-
proach for oral administration of insulin with polyal-
kylcyanoacrylate anocapsules as drug carrier. Diabe-
tes. 1988; 37: 246-51.

6. Frauman AG, Cooper ME, Parsons BJ, Jerums G, Louis
WJ. Long-term use of intranasal insulin in insulin-
dependent diabetic patients. Diabetes Care. 1987; 10:
573-8.

7. Holman R. In: Frontiers in Insulin Pharmacology, Berger
M, Gries FA (eds), Thieme Verlag 1993; 138-42.

8. Gansslen M. Uber inhaledalation von insulin. Klin. Wo-
chenschr. 1925; 4: 71.

9. Wigley FW, Londono JH, Wood SH, Shipp JC, Waldman
RH. Insulin across respiratory mucosa by aerosol deli-
very. Diabetes 1971; 20: 552-6.

10. Byron PR, Patton JS. Drug delivery via the respiratory
tract. J Aerosol Med 1994; 7: 49-75.

11. Agu RU, Ugwoke MI, Armand M, Kinget R, Verbeke N.
The lung as a route for systemic delivery of therapeutic
proteins and peptides. Respir Res 2001; 2: 98-209. 

12. Mandal TK. Inhaled insulin for diabetes mellitus. Am J
Health Syst Pharm 2005; 62: 1359-64. 

13. Heinemann L. Variability of insulin absorption and in-
sulin action. Diabetes Technol Ther 2002; 4: 673-82.

14. Wall DA. Pulmonary absorption of peptides and pro-
teins. Drug Delivery 1995; 2: 1-20.

15. Himmelmann A, Jendle J, Mellen A, Petersen AH, Dahl
UL, Wollmer P. The impact of smoking on inhaled in-
sulin. Diabetes Care 2003; 26: 677-82.

16. Becker RHA, Sha S, Frick AD, Piechatzek R. The effect of
smoking cessation and subsequent resumption on ab-
sorption of inhaled insulin (Exubera). Diabetes 2003;
52: A37.

17. McElduff A, Mather LE, Kam PC, Clausion P. Influence of
acute upper respiratory tract infection on the absorption
of inhaled insulin using AERx insulin Diabetes Mana-
gement System. Br J Clin Pharmacol. 2005; 59: 546.

18. Skyler Js, for the Exubera Phase III study group. Effi-
cancy and safety of inhaled insulin (Exubera) compa-
red to subcutaneous insulin therapy in an intensive in-
sulin regimen in patients with type 1 diabetes: results
of a 6-month, randomized, comparative trial. Diabetes
2002; 51: A134.

19. Skyler JS, Weinstock RS, Raskin P, Yale JF, Barrett E,
Gerich JE, Gerstein HC. Inhaled Insulin Phase III Type
1 Diabetes Study Group. Use of inhaled insulin in a
basal/bolus insulin regimen in type 1 diabetic subjects:
a 6-month, randomized, comparative trial. Diabetes
Care. 2005; 28: 1630-5.

20. Quattrin T, Belanger A, Bohannon NJ, Schwartz SL. Exu-
bera Phase III Study Group. Efficacy and safety of in-
haled insulin (Exubera) compared with subcutaneous
insulin therapy in patients with type 1 diabetes: results
of a 6-month, randomized, comparative trial. Diabetes
Care 2004; 27: 2622-7.

21. Belanger A, for the Exubera Phase III Study Group. Ef-
ficancy and safety of inhaled insulin (Exubera) com-
pared to subcutaneous insulin therapy in patients with
type 2 diabetes: results of a 6-month, randomized,
comparative trial. Diabetologia 2002; 45: A260.

22. Weiss SR, Cheng SL, Kourides IA, Gelfand RA, Land-
schulz WH. Inhaled insulin provides improved glyce-
mic control in patients with type 2 diabetes mellitus i-
nadequately controlled with oral agents. Arch Intern
Med 2003; 63: 2277-82.

23. Barnet AH, Amiel SA, Hopkins D. Six month efficancy
and 2-year safety of inhaled insulin as adjunctive the-
rapy in combination with an oral adent. Diabetic Me-
dicine 2005; 22: P82.

24. Hollander PA, Blonde L, Rowe R, Mehta AE, Milburn JL,
Hershon KS, Chiasson JL, Levin SR. Efficacy and safe-
ty of inhaled insulin (exubera) compared with subcuta-
neous insulin therapy in patients with type 2 diabetes:
results of a 6-month, randomized, comparative trial.

EÏÏËÓÈÎ¿ ¢È·‚ËÙÔÏÔÁÈÎ¿ XÚÔÓÈÎ¿ 20, 3

178



Diabetes Care 2004; 27: 2356-62.

25. Brain JD. Unlocking the opportunity of tight glycaemic
control. Inhaled insulin: safety. Diabetes Obes Metab.
2005; 7: S14-8.

26. Heise T, Tusek C, Stephan JA. Insulin antibodies with
inhaled insulin (Exubera): no evidence for impact on
postprandial glucose control. Diabetes. 2004; 64: 463.

27. Norwood P, Dumas R, Cefalu W, Yale JF, England R,
Riese R. Randomized Study to Characterize Glycemic
Control and Short-Term Pulmonary Function in Pa-
tients with Type 1 Diabetes Receiving Inhaled Human
Insulin (Exubera(R)). J Clin Endocrinol Metab 2006
Sep 26.

28. Hollander PA, Krasner A, Klioze S, et al. Body weight
changes associated with insulin therapy. A retrospe-
ctive pooled analysis of inhaled human insulin (Exube-
ra) versus subcutaneous insulin in 5 controlled phase 3
trials. EASD 2006, Copenhagen, Denmark.

29. Ann B, Reinhardt R. Breath holding is not required for
pulmonary administration of insulin by the AERx In-
sulin Diabetes Management System. Diabetes 2002;
S1: A127. 

30. Hrkach J, Batycky R, Chen D, Deaver D, Lloyd E, Kovale-
sky RA, et al. AIR insulin: complete diabetes therapy
via inhalation of fast acting and slow-acting dry
powder aerosols. Diabetes 2000; 49: A9.

31. Pfutzner A, Mann A, Steiner S. Technosphereì/insulin—
a new approach for effective delivery of human insulin
via the pulmonary route. Diabetes Technol Therapeu-
tics 2002; 4: 589–93.

32. Bindra S, Cefalu WT. Exubera. Inhale therapeutic sy-
stems. Curr Opin Investig Drugs 2002; 3: 758-62.

33. Newhouse MT. Tennis anyone? The lungs as a new court
for systemic therapy. CMAJ 1999; 161: 1287-8.

34. Brunner GA, Balent B, Sendlhofer G. Pharmacokinetics

and pharmacodynamics of inhaled versus subcutane-
ous insulin in subjects with type 1 diabetes: a glucose
clamp study. Diabetes 2000; 49: A308.

35. Skyler JS, Cefalu WT, Kourides IA, Landschulz WH, Ba-
lagtas CC, Cheng SL, Gelfand RA. Efficacy of inhaled
human insulin in type 1 diabetes mellitus: a randomi-
sed proof-of-concept study. Lancet 2001; 357: 331-5.

36. Gerber RA, Cappelleri JC, Kourides IA, Gelfand RA.
Treatment satisfaction with inhaled insulin in patients
with type 1 diabetes: a randomized controlled trial. Di-
abetes Care 2001; 24: 1556-9.

37. Rosenstock J, Zinman B, Murphy LJ, Clement SC, Moore
P, Bowering CK, Hendler R, Lan SP, Cefalu WT. In-
haled insulin improves glycemic control when sub-
stituted for or added to oral combination therapy in ty-
pe 2 diabetes: a randomized, controlled trial. Ann In-
tern Med 2005; 143: 549-58.

38. Bilous R. Overall satisfaction increased more with inha-
led insulin than with subcutaneous insulin in type 1
diabetes. ACP J Club. 2002; 136: 101.

39. Rosenstock J, Cappelleri JC, Bolinder B, Gerber RA. Pa-
tient satisfaction and glycemic control after 1 year with
inhaled insulin (Exubera) in patients with type 1 or
type 2 diabetes. Diabetes Care 2004; 27: 1318-23.

40. Freemantle N, Blonde L, Duhot D. Availability of inhaled
insulin promotes greater perceived acceptance of insu-
lin therapy in patients with type 2 diabetes. Diabetes
Care 2005; 28: 427-8.

41. Simonson DC, Hayes JF, Turner RR, Testa MA. Treat-
ment satisfaction and preferences in type 2 diabetes: A
randomized trial of oral agents vs. inhaled insulin.
Diabetes 2001; 50: A131.

42. Freemantle N, Blonde L, Bolinder B. Inhaled insulin (E-
xubera) leads to a greater potential acceptance of in-
sulin therapy in patients with uncontrolled type 2 dia-
betes. Diabetes 2004; 53: 1950.

EÏÏËÓÈÎ¿ ¢È·‚ËÙÔÏÔÁÈÎ¿ XÚÔÓÈÎ¿ 20, 3

179

§¤ÍÂÈ˜ ÎÏÂÈ‰È¿:
∂ÈÛÓÂfiÌÂÓË ÈÓÛÔ˘Ï›ÓË
∞ÛÊ¿ÏÂÈ·
∞ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ·
¶ÓÂ˘ÌÔÓÈÎ‹ ¯ÔÚ‹ÁËÛË
πÓÛÔ˘Ï›ÓË EXUBERA

Key words:
Inhaled insulin
Safety
Efficacy
Pulmonary delivery
EXUBERA inhaled insulin


