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πÓÛÔ˘Ï›ÓË Î·È ¡ÂÊÚfi˜

∂› Ì·ÎÚfiÓ, ÙÔ ‹·Ú ıÂˆÚÂ›Ù·È ˆ˜ Ë Î‡ÚÈ· ·Ó fi¯È Ë ÌÔÓ·‰È-

Î‹ ËÁ‹ ÁÏ˘Îfi˙Ë˜ Ì¤Ûˆ ÁÏ˘ÎÔÓÂÔÁ¤ÓÂÛË˜ Â› ÓËÛÙÂ›·˜ ÛÙÔÓ ·Ó-

ıÚÒÈÓÔ ÔÚÁ·ÓÈÛÌfi. O ÚfiÏÔ˜ ÙˆÓ ÓÂÊÚÒÓ ÛÙÔ ÌÂÙ·‚ÔÏÈÛÌfi ÙË˜

ÁÏ˘Îfi˙Ë˜ ÈÛÙÂ‡ÂÙÔ fiÙÈ Â›Ó·È ÂÏ¿¯ÈÛÙÔ˜. ΔÔ ‹·Ú Î·È Ô ÓÂÊÚfi˜

fiÌˆ˜ Â›Ó·È Ù· ÌfiÓ· fiÚÁ·Ó· Ô˘ ı· ÌÔÚÔ‡Û·Ó Ó· ·Ú¿ÁÔ˘Ó ÁÏ˘-

Îfi˙Ë Ì¤Ûˆ ÁÏ˘ÎÔÓÂÔÁ¤ÓÂÛË˜ ‰ÈfiÙÈ Â›Ó·È Ù· ÌfiÓ· fiÚÁ·Ó· Ô˘ ‰È·-

ı¤ÙÔ˘Ó ÙÔ ¤Ó˙˘ÌÔ ÁÏ˘ÎÔ˙Ô-6-ÊˆÛÊ·Ù¿ÛË. ™Â ·Ï·ÈfiÙÂÚÂ˜ ÌÂÏ¤ÙÂ˜

ÔÈ Cahill Î·È Û˘ÓÂÚÁ¿ÙÂ˜ ÙÔ˘ ¤‰Â›Í·Ó fiÙÈ Ë Î·ı·Ú‹ ·Ú·ÁˆÁ‹ ÁÏ˘-

Îfi˙Ë˜ ·fi ÙÔ˘˜ ÓÂÊÚÔ‡˜ (fiˆ˜ ÌÂÙÚ‹ıËÎÂ ÌÂ ·ÚÙËÚÈÔÊÏÂ‚Ò‰ÂÈ˜

‰È·ÊÔÚ¤˜ ÙË˜ Û˘ÁÎ¤ÓÙÚˆÛË˜ ÁÏ˘Îfi˙Ë˜) ‹Ù·Ó ·ÌÂÏËÙ¤· ÛÂ Î·Ù¿-

ÛÙ·ÛË 12ˆÚÔ˘ ÓËÛÙÂ›·˜, ·ÏÏ¿ ·˘Í·ÓfiÙ·Ó Ô˘ÛÈ·ÛÙÈÎ¿ ÛÙËÓ ·Ú·-

ÙÂÙ·Ì¤ÓË ÓËÛÙÂ›·, Û˘ÓÂÈÛÊ¤ÚÔÓÙ·˜ ÂÚ›Ô˘ ÙÔ ÌÈÛfi ÙË˜ ËÌÂÚ‹ÛÈ·˜

·Ú·ÁˆÁ‹˜ ÁÏ˘Îfi˙Ë˜ ÌÂÙ¿ ·fi 7-10 ËÌ¤ÚÂ˜ ÓËÛÙÂ›·˜ ÛÙÔÓ ¿Ó-

ıÚˆÔ. ¶ÈÔ ÚfiÛÊ·ÙÂ˜ ˆÛÙfiÛÔ, ÌÂÏ¤ÙÂ˜ ÙfiÛÔ ÛÂ ÛÎ‡ÏÔ˘˜ fiÛÔ Î·È

·ÓıÚÒÔ˘˜ ÂÈ‚Â‚·›ˆÛ·Ó ÌÂÓ fiÙÈ Ë Î·ı·Ú‹ ·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜

Â›Ó·È ÂÏ¿¯ÈÛÙË, ·ÏÏ¿ fiÙÈ ÔÈ ÓÂÊÚÔ› Â›Ó·È ÈÎ·ÓÔ› ÁÈ· Ù·˘Ùfi¯ÚÔÓË

·Ú·ÁˆÁ‹ Î·È Î·Ù·Ó¿ÏˆÛË ÙË˜ ÁÏ˘Îfi˙Ë˜. ΔÔ ÔÛfi ÙË˜ ·Ú·Áˆ-

Ì¤ÓË˜ ÁÏ˘Îfi˙Ë˜ ·fi ÙÔÓ ÓÂÊÚfi ÈÛÔ‡Ù·È ÌÂ ÙÔ ÔÛfi ÙË˜ ÁÏ˘Îfi˙Ë˜

Ô˘ Î·Ù·Ó·Ï›ÛÎÂÙ·È ·fi ÙÔÓ ÓÂÊÚfi. ™˘ÓÔÏÈÎ¿ Ô ÓÂÊÚfi˜ Û˘ÓÂÈ-

ÛÊ¤ÚÂÈ 15-25% ÛÙËÓ ÂÓ‰ÔÁÂÓ‹ ·Ú·ÁˆÁ‹ ÙË˜ ÁÏ˘Îfi˙Ë˜. ∏ ·Ú·-

ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜ ·fi ÙÔÓ ÓÂÊÚfi ÛÂ Û˘Óı‹ÎÂ˜ ÓËÛÙÂ›·˜ ·ÓÙ·Ó·ÎÏ¿

ÓÂÊÚÈÎ‹ ÁÏ˘ÎÔÓÂÔÁ¤ÓÂÛË, Î˘Ú›ˆ˜ ·fi Á·Ï·ÎÙÈÎfi ÔÍ‡, ÁÏ˘ÎÂÚfiÏË

Î·È Ù· Î˘ÎÏÔÊÔÚÔ‡ÓÙ· ·ÌÈÓÔÍ¤·. ∞ÚÎÂÙ¿ ¯ÚfiÓÈ· ÚÈÓ, ÔÈ Krebs

Î·È Û˘Ó Â›¯·Ó ÂÈÛËÌ¿ÓÂÈ fiÙÈ ÙÔ ‚ÈÔ¯ËÌÈÎfi ÂÚÁ·ÛÙ‹ÚÈÔ ·Ú·Áˆ-

Á‹˜ ‚Ú›ÛÎÂÙ·È Ì¤Û· ÛÙ· Î‡ÙÙ·Ú· ÙÔ˘ ÂÁÁ‡˜ ÂÛÂÈÚ·Ì¤ÓÔ˘ ÛˆÏË-

Ó·Ú›Ô˘. O ÓÂÊÚfi˜ Û˘ÌÂÚÈÊ¤ÚÂÙ·È Û·Ó ‰‡Ô ÍÂ¯ˆÚÈÛÙ¿ fiÚÁ·Ó· ˆ˜

ÚÔ˜ ÙÔÓ ÌÂÙ·‚ÔÏÈÛÌfi ÙË˜ ÁÏ˘Îfi˙Ë˜: ÛÙ· Î‡ÙÙ·Ú· ÙË˜ ÊÏÔÈÒ‰Ô˘˜

ÌÔ›Ú·˜ Á›ÓÂÙ·È Ë ·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜, ‰ÈfiÙÈ ¤¯Ô˘Ó ¤Ó˙˘Ì· ··-

Ú·›ÙËÙ· ÁÈ· ÙËÓ ÁÏ˘ÎÔÓÂÔÁ¤ÓÂÛË, ÂÓÒ ÛÙ· Î‡ÙÙ·Ú· ÙË˜ Ì˘ÂÏÒ‰Ô˘˜

ÌÔ›Ú·˜ Á›ÓÂÙ·È Ë ¯ÚËÛÈÌÔÔ›ËÛË ÙË˜ ÁÏ˘Îfi˙Ë˜. Δ· Î‡ÙÙ·Ú· ÙË˜

Ì˘ÂÏÒ‰Ô˘˜ ÌÔ›Ú·˜ Â›Ó·È ÂÓÂÚÁ¿ ÛÙËÓ ÚfiÛÏË„Ë Î·È ÔÍÂ›‰ˆÛË ÙË˜

ÁÏ˘Îfi˙Ë˜, ˆ˜ Î·È ÙËÓ ·Ôı‹ÎÂ˘ÛË ÙË˜ ÁÏ‡Îfi˙Ë˜ ˘fi ÌÔÚÊ‹ ÁÏ˘-

ÎÔÁfiÓÔ˘, ÙÔ ÔÔ›Ô ÔÌˆ˜ ·‰˘Ó·ÙÔ‡Ó Ó· ‰È·Û¿ÛÔ˘Ó ÛÂ ÁÏ˘Îfi˙Ë.

OÈ ÌË¯·ÓÈÛÌÔ› Ô˘ Ú˘ıÌ›˙Ô˘Ó ÙË ÓÂÊÚÈÎ‹ ·Ú·ÁˆÁ‹ Î·È ¯Ú‹ÛÈÌÔ-

Ô›ËÛË ÙË˜ ÁÏ˘Îfi˙Ë˜ ‰ÂÓ ‹Û·Ó Ì¤¯ÚÈ ÚÔÛÊ¿Ùˆ˜ ÁÓˆÛÙÔ›. OÈ Â-

ÚÈÛÛfiÙÂÚÂ˜ in vitro ÌÂÏ¤ÙÂ˜ Ì·˜ ¤¯Ô˘Ó Ô‰ËÁ‹ÛÂÈ Ó· ÈÛÙÂ‡Ô˘ÌÂ fiÙÈ

Ë ÓÂÊÚÈÎ‹ ·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜ ‰ÂÓ Â›Ó·È ÔÚÌÔÓÔÂ˘·›ÛıËÙË Î·È

ÂÍ·ÚÙ¿Ù·È ·fi ÙËÓ ‰È·ıÂÛÈÌfiÙËÙ· ÙÔ˘ ˘ÔÛÙÚÒÌ·ÙÔ˜. ™Â ·ÓÙ›ıÂ-

ÛË, ÚfiÛÊ·ÙÂ˜ ÌÂÏ¤ÙÂ˜ ÛÂ ÛÎ‡ÏÔ˘˜ ·Ô‰Â›Í·ÓÂ fiÙÈ ˘„ËÏ¤˜ ÙÈÌ¤˜
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ÈÓÛÔ˘Ï›ÓË˜ ÌÔÚÔ‡Ó Ù·˘Ùfi¯ÚÔÓ· Ó· ÌÂÈÒÛÔ˘Ó ÙËÓ

·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜ Î·È Ó· ‰ÈÂÁÂ›ÚÔ˘Ó ÙËÓ ¯ÚËÛÈ-

ÌÔÔ›ËÛË ÁÏ˘Îfi˙Ë˜ ·Ô ÙÔÓ ÓÂÊÚfi. ∏ ˘ÔÁÏ˘Î·È-

Ì›· ·fi ÈÓÛÔ˘Ï›ÓË ¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ‰ÈÏ¿ÛÈ·

·‡ÍËÛË ·Ú·ÁˆÁ‹˜ ÁÏ˘Îfi˙Ë˜ ·fi ÙÔ˘˜ ÓÂÊÚÔ‡˜

Ô˘ ‰È·ÙËÚÂ›Ù·È ‰ÈÏ¿ÛÈ· ¤ÛÙˆ ÎÈ ¿Ó ÔÌ·ÏÔÔ›Ë-

ıÔ‡Ó Ù· Â›Â‰· ÙË˜ ÁÏ˘Îfi˙Ë˜ ÙÔ˘ Ï¿ÛÌ·ÙÔ˜. ∞˘-

Ù‹ Ë ·Ú·Ù‹ÚËÛË Û˘ÓËÁÔÚÂ› ÁÈ· ÙÔ fiÙÈ Ë ·Ú·Áˆ-

Á‹ ÁÏ˘Îfi˙Ë˜ ·fi ÙÔ˘˜ ÓÂÊÚÔ‡˜ Î·Ù·ÛÙ¤ÏÏÂÙ·È,

fiˆ˜ Î·È Ë ·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜ ·fi ÙÔ ‹·Ú ·fi

ÙËÓ ÈÓÛÔ˘Ï›ÓË Î·È ‰ÈÂÁÂ›ÚÂÙ·È ·fi ÙÈ˜ ·ÓÙÈÚÚ˘ıÌÈ-

ÛÙÈÎ¤˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ÔÚÌfiÓÂ˜, Î˘Ú›ˆ˜ ÙÈ˜ Î·-

ÙÂ¯ÔÏ·Ì›ÓÂ˜. ∂Á¯˘ÛË ÂÈÓÂÊÚ›ÓË˜ ÂÓ‰ÔÊÏÂ‚›ˆ˜

¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ·‡ÍËÛË ÙË˜ ·Ú·ÁˆÁ‹˜ ÁÏ˘-

Îfi˙Ë˜ ·fi ÙÔ˘˜ ÓÂÊÚÔ‡˜. O Ú˘ıÌÈÛÙÈÎfi˜ ÚfiÏÔ˜ ÙË˜

ÈÓÛÔ˘Ï›ÓË˜ ÛÙÔÓ ÓÂÊÚÈÎfi ÌÂÙ·‚ÔÏÈÛÌfi ÙË˜ ÁÏ˘Îfi-

˙Ë˜,·Ô‰ÂÈÎÓ‡ÂÙ·È Î·È ·fi ÌÂÏ¤ÙÂ˜ ÌÂ Â˘ÁÏ˘Î·ÈÌÈ-

Î‹ Î·ı‹ÏˆÛË ÁÏ˘Îfi˙Ë˜ ˘fi Û˘Óı‹ÎÂ˜ ˘ÂÚÈÓÛÔ˘-

ÏÈÓ·ÈÌ›·˜ ÛÂ Ê˘ÛÈÔÏÔÁÈÎ¿ ¿ÙÔÌ· ÌÂÙ¿ 12ˆÚË ÓË-

ÛÙÂ›· ¯ÚËÛÈÌÔÔÈÒÓÙ·˜ ÙËÓ ÙÂ¯ÓÈÎ‹ ÙË˜ ·ÚÙËÚÈÔ-

ÊÏÂ‚Ò‰Ô˘˜ ‰È·ÊÔÚ¿˜ OÈ ÌÂÏ¤ÙÂ˜ ·˘Ù¤˜ ÂÈ‚Â‚·ÈÒ-

ÓÔ˘Ó ÚÔËÁÔ‡ÌÂÓ· Â˘Ú‹Ì·Ù· ÛÂ ÛÎ‡ÏÔ˘˜ Î·È ·Ó-

ıÚÒÔ˘˜, ·Ô‰ÂÈÎÓ‡ÔÓÙ·˜ fiÙÈ Ë ÓÂÊÚÈÎ‹ ·Ú·Áˆ-

Á‹ ÁÏ˘Îfi˙Ë˜ ÚÔÛÂÁÁ›˙ÂÈ ÙËÓ ¯Ú‹ÛÈÌÔÔ›ËÛË ÁÏ˘-

Îfi˙Ë˜ ·Ô ÙÔ˘˜ ÓÂÊÚÔ‡˜ Û˘ÓÂÈÛÊ¤ÚÔÓÙ·˜ ÙÔ 10%-

25% ÙË˜ ÂÓ‰ÔÁÂÓÔ‡˜ ·Ú·ÁˆÁ‹˜ ÙË˜ ÁÏ˘Îfi˙Ë˜ ÌÂ-

Ù¿ ·fi 12ˆÚË ÓËÛÙÂ›·. ∂Á¯˘ÛË ÈÓÛÔ˘Ï›ÓË˜ ÛÂ ¯·-

ÌËÏ¤˜ Î·È ˘„ËÏ¤˜ ‰fiÛÂÈ˜ ÌÂ›ˆÛ·Ó ÙËÓ ·Ú·ÁˆÁ‹

ÁÏ˘Îfi˙Ë˜ Î·Ù¿ 30%-40% Î·È Î·Ù¤ÛÙÂÈÏ·Ó ÙË ÓÂ-

ÊÚÈÎ‹ ·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜ Î·Ù¿ 40%-50% ·ÓÙ›-

ÛÙÔÈ¯·, ÂÓÒ Ë ¯ÚËÛÈÌÔÔ›ËÛË ÙË˜ ÁÏ˘Îfi˙Ë˜ ·fi

ÙÔ˘˜ ÓÂÊÚÔ‡˜ ‰ÈÏ·ÛÈ¿ÛıËÎÂ Û¯Â‰fiÓ ÌÂÙ¿ ·fi Î¿-

ıÂ ‰fiÛË ÈÓÛÔ˘Ï›ÓË˜. ™Â ·ÓÙÈ‰È·ÛÙÔÏ‹, Î·Ù¿ ÙËÓ ¤Á-

¯˘ÛË ·Ï·ÙÔ‡¯Ô˘ ‰È·Ï‡Ì·ÙÔ˜ Ô‡ÙÂ Ë ÂÓ‰ÔÁÂÓ‹˜ ·-

Ú·ÁˆÁ‹, Ô‡ÙÂ Ë ÓÂÊÚÈÎ‹ ·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜ ·ÏÏ¿

Ô‡ÙÂ Î·È Ë ÓÂÊÚÈÎ‹ ¯ÚËÛÈÌÔÔ›ËÛË ÙË˜ ÁÏ˘Îfi˙Ë˜

·ÏÏ¿˙Ô˘Ó ÛËÌ·ÓÙÈÎ¿. ∂Á¯˘ÛË ÁÏ˘Î·ÁfiÓË˜ ‰ÂÓ ¤¯ÂÈ

Î·ÌÌ›· Â›‰Ú·ÛË ÛÙËÓ ·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜ ·fi

ÙÔÓ ÓÂÊÚfi ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ Ë ÁÏ˘Î·ÁfiÓË ‰ÈÂÁÂ›ÚÂÈ

Î˘Ú›ˆ˜ ÙËÓ ‰È¿Û·ÛË ÙÔ˘ ÁÏ˘ÎÔÁfiÓÔ˘. ∂Á¯˘ÛË Î·-

ÙÂ¯ÔÏ·ÌÈÓÒÓ (ÂÈÓÂÊÚ›ÓË˜) ‰ÈÂÁÂ›ÚÂÈ ÙËÓ ·Ù·Áˆ-

Á‹ ÁÏ˘Îfi˙Ë˜ ·Ô ÙÔÓ ÓÂÊÚfi ‰ÈfiÙÈ ‰Ú¿ Ì¤Ûˆ ÁÏ˘ÎÔ-

ÓÂÔÁ¤ÓÂÛË˜.

∞Ô ÙÈ˜ ˘¿Ú¯Ô˘ÛÂ˜ ÌÂÏ¤ÙÂ˜ Ê·›ÓÂÙ·È fiÙÈ Ô

ÓÂÊÚfi˜ ·Ú¿ÁÂÈ ÁÏ˘Îfi˙Ë Î·È Ë ·Ú·ÁˆÁ‹ ·˘Ù‹ Â›-

Ó·È ÔÚÌÔÓÔÂ˘·›ÛıËÙË, Ë ‰Â ÈÓÛÔ˘ÏÈÓË Â¯ÂÈ ÙËÓ È‰È·

Â›‰Ú·ÛË Ô˘ ¤¯ÂÈ Î·È ÛÙËÓ Ë·ÙÈÎ‹ ·Ú·ÁˆÁ‹. ∏

ÓÂÊÚÈÎ‹ ·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜ ·›˙ÂÈ ÛËÌ·ÓÙÈÎfi Úfi-

ÏÔ ÛÙËÓ ˘ÂÚÁÏ˘Î·ÈÌ›· ÙÔ˘ Û·Î¯·ÚÒ‰Ë ‰È·‚‹ÙË

Ù‡Ô˘ 1 Î·È Ù‡Ô˘ 2. ™ËÌ·ÓÙÈÎ‹ Â›Ó·È Ë Û˘Ì‚ÔÏ‹

ÙÔ˘ ÓÂÊÚÔ‡ ÛÙËÓ ·ÔÎ·Ù¿ÛÙ·ÛË Â˘ÁÏ˘Î·ÈÌ›·˜ ÌÂ-

Ù· ·Ô ˘ÔÁÏ˘Î·ÈÌ›· ÏfiÁˆ ÙË˜ Â˘·ÈÛıËÛ›·˜ ÙÔ˘

ÛÙÈ˜ Î·ÙÂ¯ÔÏ·Ì›ÓÂ˜ fiÔ˘ ‰Ú· Û˘ÌÏËÚˆÌ·ÙÈÎ¿

ÛÙËÓ Ë·ÙÈÎ‹ ·Ú·ÁˆÁ‹ ÁÏ˘Îfi˙Ë˜ 

μÈ‚ÏÈÔÁÚ·Ê›·
1. Gerich J. Glucose counterregulation and its impact on

diabetes mellitus. Diabetes 1988; 37: 1608-17. 

2. Drury D, Wick A, MacKay E. Formation of glucose by the

kidney. Am J Physiol 1950; 165: 655-61. 

3. Roberts S, Samuels L. Fasting and gluconeogenesis in the

kidney of the eviscerated rat. Am J Physiol 1944; 142:

240-5. 

4. Reinecke R. The kidney as a source of glucose in the

eviscerated rat. Am J Physiol 1943; 140: 276-85. 

5. Cersosimo E, Molina A, Abumrad N. Renal glucose pro-

duction during insulininducedhypoglycemia. Diabetes

1997; 46: 643-6. 

6. Mackler B, Ammentorp P, Graubarth H, Guest G. Glucose

formation by kidneys in eviscerated dogs. Proc Soc

Exp Biol 1951; 78: 479-80.

7. Stumvoll M, Meyer C, Mitrakou A, Nadkarni V, Gerich J.
Renal glucose production and utilization: new aspects

in humans. Diabetologia 1997; 40: 749-57.

8. Stumvoll M, Chintalapudi U, Perriello G, Welle S, Gutierrez
O, Gerich J. Uptake and release of glucose by the

human kidney: postabsorptive rates andresponses to

epinephrine. J Clin Invest 1995; 96: 2528-33. 

9. Stumvoll M, Meyer C, Perriello G, Kreider M, Welle S,
Gerich J. Human kidney and liver gluconeogenesis:

evidence for organ substrate selectivity. Am J Physiol

1998; 274: E817–E826. 

10. Meyer C, Dostou J, Nadkarni V, Gerich J. Effects of phy-

siological hyperinsulinemia on systemic, renal, and he-

patic substrate metabolism. Am J Physiol 1998; 275:

F915–F921. 

11. Meyer C, Nadkarni V, Stumvoll M, Gerich J. Human kid-

ney free fatty acid and glucose uptake: evidence for a

renal glucose–fatty acid cycle. Am J Physiol 1997; 273:

E650-E654. 

12. Cersosimo E, Molina P, Abumrad N. Renal lactate meta-

bolism and gluconeogenesis during insulin-induced

hypoglycemia. Diabetes 1998; 47: 1101-6. 

13. Chiasson J, Liljenquist J, Finger F, Lacy W. Differential

sensitivity of glycogenolysis and gluconeogenesis to

insulin infusions in dogs. Diabetes 1976; 25: 283-91. 

14. DeFeo P, Perriello G, Torlone E, Fanelli C, Ventura M,
Santeussanio F, Brunetti P, Gerich J, Bolli G. Contribu-

tion of adrenergic mechanisms to glucose counterre-

gulation in humans. Am J Physiol 1991; 261: E725-

E736.

15. Stumvoll M, Meyer C, Kreider M, Perriello G, Gerich J. Ef-

fects of glucagon on renal and hepatic glutamine glu-

coneogenesis in normal postabsorptive humans. Me-

tabolism 1998; 47: 1227-32. 

16. Puhakainen I, Koivisto VA, Yki-Jarvinen H. No reduction

in total hepatic glucose output by inhibition of gluco-

neogenesis with ethanol in NIDDM patients. Diabetes

EÏÏËÓÈÎ¿ ¢È·‚ËÙÔÏÔÁÈÎ¿ XÚÔÓÈÎ¿ 22, 2

154



1991; 40: 1319-27. 

17. Gerich JE, Meyer C, Woerle HJ, Stumvoll M. Renal Glu-

coneogenesis: Its importance in human glucose ho-

meostasis. Diabetes Care 2001; 24: 382-91.

18. Meyer C, Woerle HJ, Dostou JM, Welle SL, Gerich JE.
Abnormal renal, hepatic, and muscle glucose meta-

bolism following glucose ingestion in type2 diabetes.

Am J Physiol Endocrinol Metab 2004; 287: E1049-

E1056.

19. Meyer C, Stumvoll M, Nadkarni V, Dostou J, Mitrakou A,

Gerich J. Abnormal renal and hepatic glucose me-

tabolism in type 2 diabetes mellitus. J Clin Invest 1998;

102: 619-24.

20. Meyer C, Tolias a, Platanisiotis D, Stumvoll M, Vlachos I,
Mitrakou A. Increased renal glucose metabolism in

Type 1 diabetes mellitus. Diabet Med 2005; 22: 453-9.

21. Moller N, Jensen MD, Rizza RA, Andrews JC, Nair KS.
Nair. Renal amino acid, fat and glucose metabolism in

type 1 diabeticand non-diabetic humans: effects of a-

cute insulin withdrawal. Diabetologia 2006; 49: 1901-8.

EÏÏËÓÈÎ¿ ¢È·‚ËÙÔÏÔÁÈÎ¿ XÚÔÓÈÎ¿  22, 2

155


