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E›Â‰· ÔÌÔÎ˘ÛÙÂ˝ÓË˜ (OK) Î·È ıÚÔÌ‚ÔÌÔ‰Ô˘Ï›ÓË˜ (TM) ÛÂ
‰È·‚ËÙÈÎÔ‡˜ Ù‡Ô˘ 1 ÌÂ ‰È·‚ËÙÈÎ‹ ÓÂÊÚÔ¿ıÂÈ· (¢Nº)

¶ÂÚ›ÏË„Ë

™Îofi˜: ∏ O∫ ¤Ó·˜ ·ÓÂÍ¿ÚÙËÙo˜ ·Ú¿ÁˆÓ ÎÈÓ‰‡Óo˘ ·ÁÁÂÈ·Î‹˜
ÓfiÛo˘ ÚoÎ·ÏÂ› ‚Ï¿‚Ë Ùo˘ ·ÁÁÂÈ·Îo‡ ÂÓ‰oıËÏ›o˘. ªÂ Ùo ÛÎÂÙÈÎfi
·˘Ùfi ÌÂÙÚ‹Û·ÌÂ Ù· Â›Â‰· O∫ Î·È Ù· Â›Â‰· ∆ª ÂÓfi˜ ‰Â›ÎÙË ¤Î-
ÊÚ·ÛË˜ ·ÁÁÂÈ·Î‹˜ ‚Ï¿‚Ë˜ ÛÂ ÂÈÏÂÁÌ¤Óo˘˜ ‰È·‚ËÙÈÎo‡˜ Ù‡o˘ 1 ÌÂ
‰È·‚ËÙÈÎ‹ ÓÂÊÚo¿ıÂÈ·. ÀÏÈÎfi-ª¤ıo‰oÈ: ∆o ˘ÏÈÎfi ·ÂÙ¤ÏÂÛ·Ó 35 ·˘-
ÛÙËÚ¿ ÂÈÏÂÁÌ¤ÓoÈ ‰È·‚ËÙÈÎo› Ù‡o˘ 1 oÈ oo›oÈ ¯ˆÚ›ÛıËÎ·Ó ÛÂ ÙÚÂÈ˜
oÌ¿‰Â˜ ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ·¤ÎÎÚÈÛË ÏÂ˘ÎˆÌ·Ù›ÓË˜ ·fi Ù· o‡Ú·. ∏ 1Ë
oÌ¿‰· (AER<30 mg/24ˆÚo) ·fi 12 ¿ÙoÌ· 5, ¿Ó‰ÚÂ˜ Î·È 7 Á˘Ó·›ÎÂ˜
Ì¤ÛË˜ ËÏÈÎ›·˜ 44±13.8 ÂÙÒÓ, Ë 2Ë oÌ¿‰· (AER: 30-300 mg/24ˆÚo)
·fi 15 ¿ÙoÌ·, 7 ¿Ó‰ÚÂ˜ Î·È 8 Á˘Ó·›ÎÂ˜ ËÏÈÎ›·˜ 49±12.5 ÂÙÒÓ Î·È Ë
3Ë oÌ¿‰· (AER>300 mg/24ˆÚo) ·fi 8 ¿ÙoÌ·, 4 ¿Ó‰ÚÂ˜ Î·È 4 Á˘Ó·›-
ÎÂ˜ ËÏÈÎ›·˜ 51±10.6 ÂÙÒÓ.∆ËÓ oÌ¿‰· ÂÏ¤Á¯o˘ ·ÂÙ¤ÏÂÛ·Ó 35 ˘ÁÈ‹
¿ÙoÌ· ·ÓÙ›ÛÙoÈ¯Ë˜ ËÏÈÎ›·˜ Î·È Ê‡Ïo˘ (oÌ¿‰· 4Ë). ™Â fiÏ· Ù· ¿ÙoÌ·
ÌÂÙÚ‹ıËÎ·Ó Ù· Â›Â‰· O∫ Ï¿ÛÌ·Ùo˜ ÓËÛÙÂ›·˜(∞ÓoÛo-ÂÓ˙˘ÌÈÎ‹ Ì¤-
ıo‰o˜ FPIA, Fluorescene Polarisation Immuno Assay, Abbott), Ù· Â›-
Â‰· ıÚoÌ‚oÌo‰o˘Ï›ÓË˜ (Ì¤ıo‰o˜ ∂lisa, Asserachrom Thrombomo-
dulin Elisa,Diagnostica Stago) Î·È ÙË˜ ·¤ÎÎÚÈÛË˜ ÏÂ˘ÎˆÌ·Ù›ÓË˜ ·fi
Ù· o‡Ú· (·˘ÙfiÌ·Ùo˜ Ì¤ıo‰o˜ ·ÓoÛoÎ·ı›˙ËÛË˜, SPQTM Test System,
DiaSorin). °È· ÙËÓ ÛÙ·ÙÈÛÙÈÎ‹ ÂÂÍÂÚÁ·Û›· ÙˆÓ ·oÙÂÏÂÛÌ¿ÙˆÓ ¯ÚË-
ÛÈÌooÈ‹ıËÎÂ Ùo t-Student test. ∞oÙÂÏ¤ÛÌ·Ù·: ∆· Â›Â‰· ÙË˜ O∫
‹Ù·Ó ·ÓÙ›ÛÙoÈ¯· (Ìmol/l) ÁÈ· ÙËÓ 1Ë oÌ¿‰·: 7.6±3.95 ÁÈ· ÙËÓ 2Ë oÌ¿-
‰·: 12±4.58, ÁÈ· ÙËÓ 3Ë oÌ¿‰·: 19±5.77 Î·È ÁÈ· ÙËÓ 4Ë oÌ¿‰·: 6.9±
2.96. ∆· Â›Â‰· ÙË˜ ∆ª ‹Ù·Ó (ng/ml) ÁÈ· ÙËÓ 1Ë oÌ¿‰·: 32.5± 8.55,
ÁÈ· ÙËÓ 2Ë oÌ¿‰·: 41.6± 28.57, ÁÈ· ÙËÓ 3Ë oÌ¿‰·: 80±19.64 Î·È ÁÈ·
ÙËÓ 4Ë oÌ¿‰·: 28.2±11.02. À¿Ú¯ÂÈ ÛÙ·ÙÈÛÙÈÎÒ˜ ÛËÌ·ÓÙÈÎ‹ ‰È·ÊoÚ¿
(p<0.001) ÛÙ· Â›Â‰· ÙË˜ O∫ Î·È ÙË˜ ∆ª ÌÂÙ·Í‡ ÙˆÓ ÙÚÈÒÓ oÌ¿‰ˆÓ
ÙˆÓ ‰È·‚ËÙÈÎÒÓ ·Ó¿ÏoÁ· Ùo˘ ÂÈ¤‰o˘ ÙË˜ ÏÂ˘ÎˆÌ·ÙÈÓo˘Ú›·˜. ™˘-
Ì¤Ú·ÛÌ·: ∆· ·˘ÍËÌ¤Ó· Â›Â‰· O∫ o˘ ·Ú·ÙËÚo‡ÓÙ·È ÛÂ ‰È·‚Ë-
ÙÈÎo‡˜ Ù‡o˘ 1 ÚoÎ·Ïo‡Ó ‚Ï¿‚Ë Ùo˘ ·ÁÁÂÈ·Îo‡ ÂÓ‰oıËÏ›o˘ fiˆ˜
·˘Ù‹ ÂÎÊÚ¿˙ÂÙ·È ·fi Ù· ·˘ÍËÌ¤Ó· Â›Â‰· ÙË˜ ∆ª ÛÙo˘˜ ·ÛıÂÓÂ›˜
·˘Ùo‡˜ Î·È ·Ú¿ÏÏËÏ· ·o‰›‰ÂÙ·È ÛÙËÓ O∫ ÚfiÏo˜ ·Ú¿ÁoÓÙ· ÎÈÓ-
‰‡Óo˘ ÁÈ· ÙËÓ ‰È·‚ËÙÈÎ‹ ÌÈÎÚo·ÁÁÂÈo¿ıÂÈ·. ∏ ·Ó·ÁÓÒÚÈÛË Ùo˘ Úfi-
Ïo˘ ÙË˜ O∫ ˆ˜ ·Ú¿ÁoÓÙ· ÎÈÓ‰‡Óo˘ ÌÈÎÚo- Î·È Ì·ÎÚo·ÁÁÂÈo¿ıÂÈ·˜
ÂÈ‚¿ÏÏÂÈ ÙËÓ ¿ÌÂÛË ·ÓÙÈÌÂÙÒÈÛ‹ Ùo˘. 

∂ÈÛ·ÁˆÁ‹

™Ùo˘˜ ·ÛıÂÓÂ›˜ ÌÂ ™¢ oÈ ·ÁÁÂÈ·Î¤˜ ÂÈÏoÎ¤˜ (ÌÈÎÚo- Î·È
Ì·ÎÚo·ÁÁÂÈo¿ıÂÈ·) Ê·›ÓÂÙ·È Ó· ¤¯ÂÈ ¤Ó·Ó Û‡ÓıÂÙo Î·È oÏ‡-
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ÏoÎo ·ıoÁÂÓÂÙÈÎfi ÌË¯·ÓÈÛÌfi o oo›o˜ ÌÂÙ·Í‡
ÙˆÓ ¿ÏÏˆÓ ÂÚÈÏ·Ì‚¿ÓÂÈ Î·È ÙËÓ ‰È·Ù·Ú·¯‹ Î·È
‚Ï¿‚Ë ÙˆÓ Î˘ÙÙ¿ÚˆÓ Ùo˘ ·ÁÁÂÈ·Îo‡ ÂÓ‰oıËÏ›o˘1,2.
∆· ÂÓ‰oıËÏÈ·Î¿ Î‡ÙÙ·Ú· ÂÌÊ·Ó›˙oÓÙ·È Ó· Â›Ó·È
Â˘·›ÛıËÙ· ÛÂ ‰È¿ÊoÚo˘˜ ·Ú¿ÁoÓÙÂ˜ fiˆ˜ Ù· ·˘-
ÍËÌ¤Ó· Â›Â‰· ÁÏ˘Îfi˙Ë˜3,4, Ùo oÍÂÈ‰ˆÙÈÎfi stress5,6

Î·È Ù· ÙÂÏÈÎ¿ Úo˚fiÓÙ· ÁÏ˘Îo˙˘Ï›ˆÛË˜7-10. ∏ ˘ÂÚ-
ÁÏ˘Î·ÈÌ›· ·oÙÂÏÂ› ÙoÓ Èo ÈÛ¯˘Úfi ·Ú¿ÁoÓÙ· Î·È
ÌoÚÂ› Ó· ·›˙ÂÈ ÛËÌ·ÓÙÈÎfi ÚfiÏo ÛÙËÓ ·Ó¿Ù˘ÍË
ÙË˜ Ì·ÎÚo·ÁÁÂÈo¿ıÂÈ·˜11, fi¯È fiÌˆ˜ Î·È ÙoÓ ÌoÓ·-
‰ÈÎfi ·Êo‡ ÂÈ‰ËÌÈoÏoÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ·Ó·‰ÂÈÎÓ‡o˘Ó
Î·È ¿ÏÏo˘˜ ·Ú¿ÁoÓÙÂ˜ fiˆ˜ Â›Ó·È Ë ÌÈÎÚoÏÂ˘Îˆ-
Ì·ÙÈÓo˘Ú›·12,13. ∆ÂÏÂ˘Ù·›· ·Ó·ÁÓˆÚ›˙oÓÙ·È Î·È
Î·ÈÓo‡ÚÁÈoÈ ·Ú¿ÁoÓÙÂ˜ ÎÈÓ‰‡Óo˘ ÁÈ· ÙËÓ Î·Ú-
‰È·ÁÁÂÈo¿ıÂÈ· fiˆ˜ Â›Ó·È Ë ˘ÂÚO∫. ∏ O∫ Â›Ó·È
¤Ó· ıÂÈo‡¯o ·ÌÈÓoÍ‡ Ùo oo›o Û¯ËÌ·Ù›˙ÂÙ·È Î·Ù¿
ÙoÓ ÌÂÙ·‚oÏÈÛÌfi ÙË˜ ÌÂıÂÈoÓ›ÓË˜. ¶oÏÏ¤˜ ÂÈ‰Ë-
ÌÈoÏoÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ¤¯o˘Ó ‰Â›ÍÂÈ fiÙÈ Î·È Ì¤ÙÚÈÂ˜
·˘Í‹ÛÂÈ˜ ÙˆÓ ÂÈ¤‰ˆÓ ÙË˜ O∫ Û¯ÂÙ›˙oÓÙ·È ÌÂ ·-
ıËÚˆÌ·ÙÈÎ‹ ÓfiÛo ÙˆÓ ÛÙÂÊ·ÓÈ·›ˆÓ, ÙˆÓ ÂÁÎÂÊ·ÏÈ-
ÎÒÓ Î·È ÙˆÓ ·ÚÙËÚÈÒÓ ÙˆÓ ¿ÎÚˆÓ14-18. OÈ ·ıoÊ˘-
ÛÈoÏoÁÈÎo› ÌË¯·ÓÈÛÌo› ÌÂ Ùo˘˜ oo›o˘˜ Ë O∫ ÂÓ¤-
¯ÂÙ·È ÁÈ· ·ıËÚˆÌ·ÙoÁfiÓo˘˜ ‰Ú¿ÛÂÈ˜ ·Ú·Ì¤Óo˘Ó
·‰ÈÂ˘ÎÚ›ÓÈÛÙoÈ. ªÂÚÈÎo› ·fi Ùo˘˜ ÌË¯·ÓÈÛÌo‡˜
o˘ ·o‰Â‰ÂÈÁÌ¤Ó· Û˘ÌÌÂÙ¤¯o˘Ó Â›Ó·È ·˘Ùo› o˘
·Ó·Ê¤ÚoÓÙ·È ÛÙË ‚Ï¿‚Ë Ùo˘ ·ÁÁÂÈ·Îo‡ ÂÓ‰oıËÏ›-
o˘: 1) ·fi Ùo oÍÂÈ‰ˆÙÈÎfi stress19,20, 2) ·fi ÙËÓ ÌÂÈ-
ˆÌ¤ÓË ·Ú·ÁˆÁ‹ ¡O21, 3) ·fi ÙoÓ ·˘ÍËÌ¤Óo oÏ-
Ï·Ï·ÛÈ·ÛÌfi ÏÂ›ˆÓ Ì˘˚ÎÒÓ ÈÓÒÓ22 Î·È 4) ·fi ÙË
ÌÂ›ˆÛË ÙˆÓ ·ÓÙÈËÎÙÈÎÒÓ È‰ÈoÙ‹ÙˆÓ ÙˆÓ ÂÓ‰oıË-
ÏÈ·ÎÒÓ Î˘ÙÙ¿ÚˆÓ ÌÂ Î·Ù·ÛÙoÏ‹ ÙË˜ ¤ÎÊÚ·ÛË˜ ÙË˜
ıÚoÌ‚oÌo‰o˘Ï›ÓË˜ ÛÙ· ÂÓ‰oıËÏÈ·Î¿ Î‡ÙÙ·Ú·23-25 .

∏ ∆ª Â›Ó·È ¤Ó·˜ ÛËÌ·ÓÙÈÎfi˜ ·ÓÙÈËÎÙÈÎfi˜ ·-
Ú¿ÁˆÓ ÌÂ ÙËÓ ¤ÓÓoÈ· fiÙÈ ·oÙÂÏÂ› ˘o‰o¯¤· ÙË˜
ıÚoÌ‚›ÓË˜ Î·È o oo›o˜ ÂÎÊÚ¿˙ÂÙ·È Î·ı’ ˘ÂÚo¯‹Ó
ÛÙo ·ÁÁÂÈ·Îfi ÂÓ‰oı‹ÏÈo26. À¿Ú¯ÂÈ Ì›· ‰È·Ï˘Ù‹
ÌoÚÊ‹ ÙË˜ ∆ª ÛÙoÓ oÚfi Ë oo›· ıÂˆÚÂ›Ù·È fiÙÈ ·Â-
ÏÂ˘ıÂÚÒÓÂÙ·È ÌÂÙ¿ ·fi ‚Ï¿‚Ë ÙˆÓ ÂÓ‰oıËÏÈ·ÎÒÓ
Î˘ÙÙ¿ÚˆÓ27-30 Î·È Ê·›ÓÂÙ·È Ó· Û¯ÂÙ›˙ÂÙ·È ÌÂ ÙË ‰È·-
‚ËÙÈÎ‹ ÓÂÊÚo¿ıÂÈ·31,32. ¢ÂÓ ˘¿Ú¯o˘Ó ÂÚÁ·Û›Â˜
ÛÙÈ˜ oo›Â˜ Ó· ÌÂÏÂÙ‹ıËÎÂ Ë O∫ ÛÂ ‰È·‚ËÙÈÎo‡˜ ÌÂ

‰È·‚ËÙÈÎ‹ ÌÈÎÚo·ÁÁÂÈo¿ıÂÈ·. ªÂ Ùo ÛÎÂÙÈÎfi ·˘-
Ùfi ‰ËÌÈo˘ÚÁ‹Û·ÌÂ Ì›· ·˘ÛÙËÚÒ˜ ÂÈÏÂÁÌ¤ÓË oÌ¿-
‰· ‰È·‚ËÙÈÎÒÓ ÌÂ ÌÈÎÚo·ÁÁÂÈo¿ıÂÈ· ÌÂ ·Ó·ÊoÚ¿
ÛÙË ‰È·‚ËÙÈÎ‹ ÓÂÊÚo¿ıÂÈ· ÛÙËÚÈ˙fiÌÂÓoÈ ÛÙ· Â›-
Â‰· ·o‚oÏ‹˜ ÏÂ˘ÎˆÌ·Ù›ÓË˜ ·fi Ùo˘˜ ÓÂÊÚo‡˜.

™Îofi˜ ÙË˜ ÂÚÁ·Û›·˜ Ì·˜ ÏoÈfiÓ ‹Ù·Ó Ó· ÌÂ-
ÏÂÙËıÂ› Ë Èı·Ó‹ Û¯¤ÛË O∫ ÌÂ Ù· Â›Â‰· ÙË˜ ∆ª,
ÂÓfi˜ ‰Â›ÎÙË ·ÁÁÂÈ·Î‹˜ ‚Ï¿‚Ë˜ ÛÂ ÂÈÏÂÁÌ¤Óo˘˜
‰È·‚ËÙÈÎo‡˜ Ù‡o˘ 1 ÌÂ ¢¡º.

ÀÏÈÎfi – ª¤ıo‰oÈ

∆o ˘ÏÈÎfi ÙË˜ ÂÚÁ·Û›·˜ ·ÂÙ¤ÏÂÛ·Ó 35 ‰È·‚Ë-
ÙÈÎo› Ù‡o˘ 1 ·˘ÛÙËÚ¿ ÂÈÏÂÁÌ¤ÓoÈ ÒÛÙÂ fiÏoÈ Ó·
ÂÌÊ·Ó›˙o˘Ó ‰È·ÊfiÚo˘ ‚·ıÌo‡ ¢¡º. ÃˆÚ›ÛıËÎ·Ó
ÛÂ 3 oÌ¿‰Â˜ ·Ó¿ÏoÁ· ÌÂ Ù· Â›Â‰· ÙË˜ ÏÂ˘ÎˆÌ·-
ÙÈÓo˘Ú›·˜. ∆· ÎÏÈÓÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ Ê·›ÓoÓÙ·È
ÛÙoÓ ›Ó·Î· 1. ∏ 1Ë oÌ¿‰· (AER<30 mg/24ˆÚo)
ÂÚÈÂÏ¿Ì‚·ÓÂ 12 ¿ÙoÌ·, 5 ¿Ó‰ÚÂ˜ Î·È 7 Á˘Ó·›ÎÂ˜
Ì¤ÛË˜ ËÏÈÎ›·˜ 44±13.8 ¤ÙË. ∏ 2Ë oÌ¿‰· (AER:30-
300 mg/24ˆÚo) ÂÚÈÂÏ¿Ì‚·ÓÂ 15 ¿ÙoÌ·, 7 ¿Ó‰ÚÂ˜
Î·È 8 Á˘Ó·›ÎÂ˜ Ì¤ÛË˜ ËÏÈÎ›·˜ 49±12.5 ¤ÙË. ∏ 3Ë
oÌ¿‰· (AER>300 mg/24ˆÚo ÂÚÈÂÏ¿Ì‚·ÓÂ 8 ¿Ùo-
Ì·, 4 ¿Ó‰ÚÂ˜ Î·È 4 Á˘Ó·›ÎÂ˜ Ì¤ÛË˜ ËÏÈÎ›·˜ 51± 10.6
¤ÙË. ∆ËÓ oÌ¿‰· ÂÏ¤Á¯o˘ ·ÂÙ¤ÏÂÛ·Ó 35 ˘ÁÈ‹ ¿ÙoÌ·
·ÓÙ›ÛÙoÈ¯Ë˜ ËÏÈÎ›·˜ Î·È Ê‡Ïo˘ (oÌ¿‰· 4Ë) Úo˜ ÙÈ˜
oÌ¿‰Â˜ ÙˆÓ ‰È·‚ËÙÈÎÒÓ Î·È oÈ oo›oÈ ‰ÂÓ ÂÏ¿Ì‚·-
Ó·Ó ÛÎÂ˘¿ÛÌ·Ù· ‚ÈÙ·ÌÈÓÒÓ ‹ Ê¿ÚÌ·Î· Ù· oo›· Ó·
·ÚÂÌ‚·›Óo˘Ó ÛÙoÓ ÌÂÙ·‚oÏÈÛÌfi ÙˆÓ ‚ÈÙ·ÌÈÓÒÓ ·˘-
ÙÒÓ (ÌÂıoÙÚÂÍ¿ÙË, ıÂoÊ˘ÏÏ›ÓË, ·Á¯oÏ˘ÙÈÎ¿).

™Â fiÏ· Ù· ¿ÙoÌ· ÙË˜ ÌÂÏ¤ÙË˜ ÌÂÙÚ‹ıËÎ·Ó Ù·
Â›Â‰· ÙË˜ O∫ Ùo˘ Ï¿ÛÌ·Ùo˜ ÓËÛÙÂ›·˜ (∞ÓoÛo-
ÂÓ˙˘ÌÈÎ‹ Ì¤ıo‰o˜ FPIA, Fluorescence Polarisation
Immuno Assay, Abbott), Ù· Â›Â‰· ∆ª (Ì¤ıo‰o˜
Elisa, Asserachrom Thrombomodulin Elisa, Dia-
gnostica Stago), ÙË˜ ·¤ÎÎÚÈÛË˜ ÏÂ˘ÎˆÌ·Ù›ÓË˜ ·fi
Ùo˘˜ ÓÂÊÚo‡˜ (·˘ÙfiÌ·Ùo˜ Ì¤ıo‰o˜ ·ÓoÛoÎ·ı›˙Ë-
ÛË˜, SPQTM Test System, Dia-Sorin) Î·È ÙˆÓ ‚ÈÙ·-
ÌÈÓÒÓ µ12 Î·È Ê˘ÏÏÈÎo‡ oÍ¤o˜ (ª¤ıo‰o˜ oÏˆÌ¤-
Óo˘ ÊˆÙfi˜, IMX, Abbott). °È· ÙËÓ ÛÙ·ÙÈÛÙÈÎ‹ ·Ó¿-
Ï˘ÛË ÙˆÓ ·oÙÂÏÂÛÌ¿ÙˆÓ ¯ÚËÛÈÌooÈ‹ıËÎÂ Ùo t-
Student test.
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¶›Ó·Î·˜ 1. KÏÈÓÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÙˆÓ ·ÙfiÌˆÓ

OÌ¿‰· 1Ë 2Ë 3Ë 4Ë

∞ÚÈıÌfi˜ 12 15 8 35
º‡Ïo(∞/°) 5/7 7/8 4/4 15/20 
∏ÏÈÎ›· 44±13,8 49±12,5 51±10,6 45±12,8
µªπ 23,8±2,9 23,6±2,7 23,6±2,5 24,5±2,1
HbA1c(%) 7,4±1,2 7,5±1,2 7,6±1,1 ––
¢È¿ÚÎÂÈ· ÓfiÛo˘ 19±9,8 19,5±10,5 20,5±10,6 ––



∞oÙÂÏ¤ÛÌ·Ù·

OÈ ÙÈÌ¤˜ ÙˆÓ ‰È·ÊfiÚˆÓ ·Ú·Ì¤ÙÚˆÓ o˘ ÌÂ-
ÙÚ‹ıËÎ·Ó Ê·›ÓoÓÙ·È ÛÙoÓ ›Ó·Î· 2. ∆· Â›Â‰·
ÙË˜ O∫ ‹Ù·Ó ÁÈ· ÙËÓ 1Ë oÌ¿‰·: 7,6±3,95 Ìmol/l,
ÁÈ· ÙËÓ 2Ë oÌ¿‰·: 12±4,58 Ìmol/l, ÁÈ· ÙËÓ 3Ë oÌ¿-
‰·: 19±5,77 Ìmol/l Î·È ÁÈ· ÙËÓ 4Ë oÌ¿‰·: 6,9±2,96
Ìmol/l. ∆· Â›Â‰· ÙË˜ ∆ª ‹Ù·Ó (ng/ml) ÁÈ· ÙËÓ 1Ë
oÌ¿‰·: 32,5±8,55, ÁÈ· ÙËÓ 2Ë oÌ¿‰·: 41,6± 28,57,
ÁÈ· ÙËÓ 3Ë oÌ¿‰·: 80±19,64 Î·È ÁÈ· ÙËÓ 4Ë oÌ¿‰·
28,2±11,02. À¿Ú¯ÂÈ Ì›· ÛÙ·ÙÈÛÙÈÎÒ˜ ÛËÌ·ÓÙÈÎ‹
‰È·ÊoÚ¿ (p<0,001) ÛÙ· Â›Â‰· ÙË˜ O∫ Î·È ÙË˜
∆ª ÌÂÙ·Í‡ ÙˆÓ ÙÚÈÒÓ oÌ¿‰ˆÓ ‰È·‚ËÙÈÎÒÓ ·Ó¿-
ÏoÁ· ÌÂ Ùo Â›Â‰o ÏÂ˘ÎˆÌ·ÙÈÓo˘Ú›·˜.

™˘˙‹ÙËÛË

∂È‰ËÌÈoÏoÁÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ¤¯o˘Ó ‰Â›ÍÂÈ fiÙÈ Ë
˘ÂÚO∫ ·oÙÂÏÂ› ¤Ó·Ó ÛËÌ·ÓÙÈÎfi ·Ú¿ÁoÓÙ· ÎÈÓ-
‰‡Óo˘ ÁÈ· ÙËÓ Î·Ú‰Èo·ÁÁÂÈo¿ıÂÈ· (ÛÙÂÊ·ÓÈ·›·
ÓfiÛo˜, ·ÁÁÂÈ·Î¿ ÂÁÎÂÊ·ÏÈÎ¿ ÂÂÈÛfi‰È·, ÓfiÛo˜ ·Á-
ÁÂ›ˆÓ Î¿Ùˆ ¿ÎÚˆÓ). ¢ÂÓ Â›Ó·È fiÌˆ˜ ‰ÈÂ˘ÎÚÈÓÈÛÌ¤-
Óo˜ o ÚfiÏo˜ ÙË˜ ˘ÂÚO∫ ÛÙËÓ ·ıoÁ¤ÓÂÈ· ÙË˜ ÌÈ-
ÎÚo·ÁÁÂÈo¿ıÂÈ·˜ ÙˆÓ ‰È·‚ËÙÈÎÒÓ ·ÛıÂÓÒÓ Î·È oÈ
·ÓÙ›ÛÙoÈ¯Â˜ ÌÂÏ¤ÙÂ˜ Â›Ó·È Û¿ÓÈÂ˜. Œ¯ÂÈ ‰È·ÈÛÙˆ-
ıÂ› fiÙÈ ˘¿Ú¯ÂÈ ˘„ËÏfiÙÂÚË Â›ÙˆÛË ˘ÂÚO∫ ÛÂ
·ÛıÂÓÂ›˜ ‰È·‚ËÙÈÎo‡˜ Ù‡o˘ 2 Ë oo›· Û¯ÂÙ›˙ÂÙ·È
ÌÂ ÙËÓ ÂÌÊ¿ÓÈÛË ÂÈÏoÎÒÓ ·fi Ù· ÌÂÁ¿Ï· ·Á-
ÁÂ›·14-18,33,34. 

™ÙËÓ ÂÚÁ·Û›· ·˘Ù‹ o˘ ¤ÁÈÓÂ ÛÂ ‰È·‚ËÙÈÎo‡˜
Ù‡o˘ 1 ÌÂ ¢¡º Î·È ¯ˆÚ›˜ Â˘Ú‹Ì·Ù· Ì·ÎÚo·ÁÁÂÈ-
o¿ıÂÈ·˜ Ê·›ÓÂÙ·È fiÙÈ ˘¿Ú¯ÂÈ Ì›· ÛËÌ·ÓÙÈÎ‹ ıÂ-
ÙÈÎ‹ Û˘Û¯¤ÙÈÛË ÙˆÓ ÂÈ¤‰ˆÓ ÙË˜ O∫ ·Ó¿ÏoÁ· ÌÂ
ÙË ‚·Ú‡ÙËÙ· ÙË˜ ÏÂ˘ÎˆÌ·ÙÈÓo˘Ú›·˜, fiˆ˜ Î·È ·-
Ú¿ÏÏËÏ· ÛËÌ·ÓÙÈÎ‹ ·‡ÍËÛË ÙˆÓ ÂÈ¤‰ˆÓ ∆ª ÛÙÈ˜
·ÓÙ›ÛÙoÈ¯Â˜ oÌ¿‰Â˜. ∆· Â˘Ú‹Ì·Ù· ·˘Ù¿ Û˘ÌÊˆ-
Óo‡Ó ÌÂ ·˘Ù¿ ¿ÏÏˆÓ ÂÚÂ˘ÓËÙÒÓ35, ÂÓÒ ¿ÏÏoÈ ‰ÂÓ
‚Ú‹Î·Ó ·˘ÍËÌ¤Ó· Â›Â‰· O∫ ·Ú¿ ÌfiÓo ÛÂ Úo-
¯ˆÚËÌ¤ÓË ÓÂÊÚo¿ıÂÈ·36,37.

∆· ·˘ÍËÌ¤Ó· Â›Â‰· ÙË˜ O∫ ‰ÂÓ Â›Ó·È Ï‹-
Úˆ˜ ‰ÈÂ˘ÎÚÈÓÈÛÌ¤Óo ÌÂ oÈÔ ÌË¯·ÓÈÛÌfi ·˘Í¿Óo-
ÓÙ·È ÛÙo˘˜ ·ÛıÂÓÂ›˜ ÌÂ ÓÂÊÚo¿ıÂÈ·38,39. ŸÌˆ˜ ÂÈ-
Ó·È ÁÓˆÛÙfi fiÙÈ oÈ ‰È·‚ËÙÈÎo› Ù‡o˘ 1 ÌÂ Úo¯ˆÚË-
Ì¤ÓË ÓÂÊÚo¿ıÂÈ· ÂÌÊ·Ó›˙o˘Ó Ì›· ıÓËÙfiÙËÙ· 40
ÊoÚ¤˜ ˘„ËÏfiÙÂÚË ·fi Î·Ú‰È·ÁÁÂÈ·Î‹ ÓfiÛo ÛÂ Û¯¤-

ÛË ÌÂ ÌË ‰È·‚ËÙÈÎ¿ ¿ÙoÌ·40. ªÂÏ¤ÙÂ˜ ¤¯o˘Ó ‰Â›ÍÂÈ
fiÙÈ Èı·ÓÒ˜ Ù· ˘„ËÏ¿ Â›Â‰·O∫ Ó· ÏÂÈÙo˘ÚÁo‡Ó
ˆ˜ ·Ú¿ÁˆÓ ÎÈÓ‰‡Óo˘ ·Êo‡ ‚Ú¤ıËÎÂ 1) fiÙÈ Ë O∫
Û˘ÌÌÂÙ¤¯ÂÈ ÛÙË ‰ËÌÈo˘ÚÁ›· ÂÏÂ˘ı¤ÚˆÓ ÚÈ˙ÒÓ oÍ˘-
ÁfiÓo˘ ÚoÎ·ÏÒÓÙ·˜ ¤ÙÛÈ ‚Ï¿‚Ë ÛÙo ·ÁÁÂÈ·Îfi ÂÓ-
‰oı‹ÏÈo19,21,41, 2) ÚoÎ·Ïo‡Ó ·‡ÍËÛË ·Ú·ÁfiÓÙˆÓ
oÈ oo›oÈ Â˘Óoo‡Ó ÙoÓ oÏÏ·Ï·ÛÈ·ÛÌfi ÙˆÓ ÏÂ›ˆÓ
Ì˘˚ÎÒÓ ÈÓÒÓ24, 3) Ù· ·˘ÍËÌ¤Ó· Â›Â‰· ·oÏÈo-
ÚˆÙÂ˚Ó·ÈÌ›·˜(·) Ù· oo›· ÂÌÊ·Ó›˙oÓÙ·È ÛÂ ‰È·‚Ë-
ÙÈÎo‡˜ Ù‡o˘ 1 ÌÂ ¢¡º ÂÌÊ·Ó›˙o˘Ó ˘„ËÏ‹ Û˘ÁÁ¤-
ÓÂÈ· ÌÂ ÙËÓ ÈÓÈÎ‹ ·Úo˘Û›· O∫ ÌÂ Û˘Ó¤ÂÈ· ÌÂÈˆ-
Ì¤ÓË ÈÓˆ‰fiÏ˘ÛË Î·È ·ıËÚˆÌ¿ÙˆÛË42.  

Œ¯ÂÈ ‰ÂÈ¯ıÂ› fiÙÈ ÛÂ Ó¤o˘˜ ·ÛıÂÓÂ›˜ ÌÂ ·o-
ÊÚ·ÎÙÈÎ‹ ÓfiÛo ÙˆÓ ·ÁÁÂ›ˆÓ Î·È ˘ÂÚO∫ Ë ıÂÚ·-
Â›· ÌÂ ÊoÏÈÎfi Î·È ˘ÚÈ‰oÍ›ÓË ÌÂÈÒÓÂÈ Ù· Â›Â‰·
ÙË˜ O∫ Î·È ·Ú¿ÏÏËÏ· Ù· Â›Â‰· ÙË˜ ∆ª. ∆o
ÁÂÁoÓfi˜ ·˘Ùfi ˘o‰ËÏÒÓÂÈ fiÙÈ Ë O∫ Ú¤ÂÈ Ó· ‰Ë-
ÌÈo˘ÚÁÂ› ‚Ï¿‚Ë Ùo˘ ·ÁÁÂ›o˘ Ë oo›· ÂÎÊÚ¿˙ÂÙ·È
ÌÂ ·ÂÏÂ˘ı¤ÚˆÛË ÙË˜ ∆ª43. ∞fi Ù· ‰ÈÎ¿ Ì·˜ ·o-
ÙÂÏ¤ÛÌ·Ù· Û˘Ó¿ÁÂÙ·È ¤Ó· ·ÚfiÌoÈo Û˘Ì¤Ú·ÛÌ·
·Êo‡ ÌÂ ÙËÓ ·‡ÍËÛË ÙË˜ O∫ ¤¯o˘ÌÂ Î·È ·Ú¿ÏÏË-
ÏË ·‡ÍËÛË ÙË˜ ∆ª. ªoÚÂ› ÏoÈfiÓ Ó· ·o‰oıÂ›
Î¿oÈo˜ ÚfiÏo˜ ·Ú¿ÁoÓÙ· ÎÈÓ‰‡Óo˘ ÁÈ· ÙËÓ O∫
fiÛoÓ ·ÊoÚ¿ ÛÙo ·ÁÁÂÈ·Îfi ÂÓ‰oı‹ÏÈo ·Êo‡ ·˘Ùfi
·ÂÏÂ˘ıÂÚÒÓÂÈ ∆ª, ‰Â›ÎÙË ¤ÎÊÚ·ÛË˜ ·ÁÁÂÈ·Î‹˜
‚Ï¿‚Ë˜.À¿Ú¯ÂÈ ·Ó¿ÁÎË ÚooÙÈÎÒÓ ÌÂÏÂÙÒÓ ÌÂ-
Á¿Ïo˘ ·ÚÈıÌo‡ ·ÛıÂÓÒÓ fio˘ ı· Û˘Ó˘oÏoÁÈÛıo‡Ó
fiÏoÈ oÈ ·Ú¿ÁoÓÙÂ˜ ·ÁÁÂÈo¿ıÂÈ·˜ ÛÂ Û¯¤ÛË ÌÂ ·È-
ÙÈo·ıoÁÂÓÂÙÈÎo‡˜ ·Ú¿ÁoÓÙÂ˜, Î·ıÒ˜ Î·È o ıÂÚ·-
Â˘ÙÈÎfi˜ ÚfiÏo˜ ÙˆÓ ‚ÈÙ·ÌÈÓÒÓ o˘ ÂÌÏ¤ÎoÓÙ·È
ÛÙoÓ ÌÂÙ·‚oÏÈÛÌfi ÙË˜ O∫, oÈ oo›Â˜ ı· ‰ÈÂ˘ÎÚÈÓ›-
Ûo˘Ó ÙËÓ Û˘ÌÌÂÙo¯‹ Ùo˘ Î¿ıÂ ·Ú¿ÁoÓÙ· Î·È oÏ‡
ÂÚÈÛÛfiÙÂÚo ÙË Û˘ÌÌÂÙo¯‹ ÙË˜ O∫ ˆ˜ ·ÓÂÍ¿ÚÙË-
Ùo˘ ·Ú¿ÁoÓÙ· ÎÈÓ‰‡Óo˘.

Summary

Repanta E, Skaragkas G, Adam E, Papazoglou N.
Homocysteine and thrombomodulin plasma levels
in diabetics type 1 with diabetic nephropathy.
Hellen Diabetol Chron 2003; 2: 131-135.

We measured homocysteine and thrombomodu-
lin plasma levels a marker of endothelial cell damage
in 35 type 1 diabetics (1st group with 12 patients who
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¶›Ó·Î·˜ 2. EÚÁ·ÛÙËÚÈ·Î¿ Â˘Ú‹Ì·Ù· 

OÌ¿‰· 1Ë 2Ë 3Ë 4Ë

AER(mg/24h) <30 30-300 >300 —
O∫(Ìmol/l) 7,6±3,95 12±4,58 19±5,57 6,9±2,96
∆ª(ng/ml) 32,5±8,55 41,6±28,57 80±19,64 28,2±11,02



had AER<30 mg/24h, 2nd group with 15 patients who
had AER: 30-300 mg/24h and 3rd group with 8 pa-
tients who had AER>300 mg/24h). 35 healthy sub-
jects were matched to patients with type 1 diabetes
mellitus for age and sex. Homocysteine plasma levels
(Ìmol/l) for the 1st group were 7.6±3.95, for the 2nd
group 12±4.58 for the 3rd group 19±5.77 and 6.9±
2.96 for the control group. Thrombomodulin plasma
levels (ng/ml) were respectively 32.5±8.55,41.6±
28.57, 80±19.64 and 28.2±11.02. There is a statistical-
ly significant difference p<0.001 concerning the ho-
mocysteine and thrombomodulin plasma levels bet-
ween 3 groups of diabetics and the control group. The
elevated thrombomodulin plasma levels in relation to
the elevated homocysteine plasma levels and the level
of microalbuminuria represent risk factor for endo-
thelial dysfunction in patients with diabetes mellitus.    

µÈ‚ÏÈoÁÚ·Ê›·
1. Mane JR, Angaard EE, Botting RM. Mechanism of disease:

regulatory functions of the vascular endothelium. N
Engl J Med 1900; 323: 27-36.

2. Stehouwer CDA, Nauta JJP, Zeldenrust GC, et al. Urinary
albumin excretion, cardiovascular disease and endo-
thelial dysfunction in non-insulin-dependent diabetes
mellitus. Lancet 1992; 340: 319-23.

3. Lorenzi M, Cagliero E, Toledo S. Glucose toxicity for hu-
man endothelial cells in culture: delayed replication,
disturbed cell cycle and accelerated death. Diabetes
1985; 34: 621-7.

4. Ceriello A, Russo P, Amstad P, et al. High glucose induces
antioxidant enzymes in human endothelial cells in cul-
ture: evidence linking hyperglycemia and oxidative
stress. Diabetes 1996; 45: 471-7.

5. Baynes JW. Role of oxidative stress in development of
complications of diabetes. Diabetes 1991; 40: 405-12.

6. Glugliano D, Ceriello A, Paolisso G. Oxidative stress and
diabetic vascular complications. Diabetes Care 1996;
19: 257-67.

7. Wautier JL, Zoukourian C, Chappey O, et al. Receptor-
mediated endothelial dysfunction in diabetic vasculo-
pathy. Soluble receptor for advanced glycation end
products blocks hyperpermeability in diabetic rets. J
Clin Invest 1996; 97(1): 238-43.

8. Schmidt AM, Hori O, Chen JX, et al. Advanced glycation
end products interacting with their endothelial rece-
ptor induce expression vascular cell adhesion molecu-
le-1 (VCAM-1) in cultured endothelial cells and in mi-
ce: a potential mechanism for the accelerated vascu-
lopathy in diabetes. J Clin Invest 1995; 96: 1395-403.

9. Wautier JL, Wautier MP, Schmidt AM, et al. Advanced gly-
cation end products (AGEs) on the surface of diabetic
erythocytes bind the vessel wall via a specific receptor
inducing oxidant stress in the vasculature: a link bet-
ween surface-associated AGEs and diabetic compli-
cations. Proc Natl Acad Sci USA 1994; 91: 7742-6.

10. Schmidt AM, Hasu M, Popov D, et al. Receptor for ad-

vanced glycation end products (AGEs) has a central
role in vessel wall interactions and gene activation in
response to circulating AGE proteins. Proc Natl Acad
Sci USA 1994; 91: 8807-11.

11. The Diabetes Control and Complications Trial (DCCT)
Research Group: Effect of intensive diabetes manage-
ment on macrovascular events and risk factors in the
Diabetes Control and Complications Trial. Am J Car-
diol 1995; 75: 894-903.

12. Mulec H, Johnsen SA, Wiklund O, et al. Cholesterol: a
renal risk factor in diabetic nephropathy? Am J Kid
Dis 1993; 22: 196-201.

13. Taranov L, Rossing P, Nielsen FS, et al. Increased plasma
apolipoprotein(a) levels in IDDM patients with diabe-
tic nephropathy. Diabetes Care 1996; 19: 1382-7.

14. Stampfer MJ, Malinov MR, Willett WC, et al. A prospe-
ctive study of plasma homocysteine and risk of myo-
cardial infarction in US physicans. JAMA 1992; 268:
877-81.

15. Verhoef P, Kok FJ, Kruyssen DACM, et al. Plasma total
homocysteine, B vitamin and risk of coronary athero-
sclerosis. Arterioscl Thromb Vasc Biol 17: 989-95,
1997.

16. Selhub J, Jaques PF, Bosstom AG, et al. Association bet-
ween plasma homocysteine concentration and extra-
cranial carotid-artery stenosis. N Engl J Med 1995;
332: 286-91.

17. Perry IJ, Refsum H, Morris RW, et al. Prospective study of
serum total concentration of homocysteine and risk of
stroke in middle-aged British men. Lancet 1995; 346:
1395-8.

18. van den Berg M, Stehouwer CDA, Bierdrager E, et al.
Plasma homocysteine and severity of atherosclerosis
in young patients with lower-limb atherosclerotic di-
sease. Arterioscl Thromb Vasc Biol 1996; 98: 24-9.

19. Starkebaum G, Harlan JM. Endothelial cell injury due to
copper-catalyzed hydrogen peroxide generation from
homocysteine. J Clin Invest 1986; 77: 1370-6.

20. Loscalzo J. The oxidant stress of hyperhomocysteinemia.
J Clin Invest 1996; 98: 5-7.

21. Stamler JS, Osborne JA, Jaraki O, et al. Adverse vascular
effects of homocysteine are modulated by endotheli-
um-derived relaxing factor and related oxides of nitro-
gen. J Clin Invest 1993; 91: 308-11.

22. Tsai JC, Wang H, Perrella MA, Yoshizumi M, et al. Indu-
ction of cyclin A gene expression by homocysteine in
vascular smooth muscle cells. J Clin Invest 1996; 97:
146-53.

23. Hayashi T, Honda G, Suzuld K. An atherogenetic stimu-
lus homocysteine inhibits cofactor activity of thrombo-
modulin and anhances thrombomodulin expression in
human umbilical vein endothelial cells. Blood 1992;
79: 2930-6.

24. Lentz SR, Sadler JE. Inhibition of thrombomodulin sur-
face expression and protein C activation by the throm-
bogenic agent homocysteine. J Clin Invest 1991; 88:
1906-14.

25. Rodgers GM, Conn MT. Homocysteine an atherogenic
stimulus reduces protein C activation by arterial and

EÏÏËÓÈÎ¿ ¢È·‚ËÙÔÏÔÁÈÎ¿ XÚÔÓÈÎ¿  16, 2

134



venous endothelial cells. Blood 1990; 4: 895-901.

26. Esmon CT, Owen WG. Identification of an endothelial
cell cofactor for thrombin-catallysed activation of pro-
tein C. Proc Natl Acad Sci USA 1981; 78: 2249-52.

27. Ishii H, Uchiyama H, Kazama M. Soluble thrombomodu-
lin antigen and conditioned medium is increased by
damage of endothelial cells. Thromb Haemost 1991;
65: 618-22.

28. Boehme MWJ, Deng Y, Raeth U, et al. Release of throm-
bomodulin from endothelial cells by concerted action
of TNF-a and neutrophils: in vivo and in vitro studies.
Immunology 1996; 87: 134-140.

29. Hemmer CJ, Bierhaus A, van Riedesel J, et al. Elevated
thrombomodulin plasma levels as a result of endothe-
lial involvement in p.falciparum malaria. Thromb Ha-
emost 1994; 72; 457-64.

30. Gruden G, Pagano G, Romagnoli R, et al. Thrombomo-
dulin levels in insulin-dependent diabetic patients with
microalbuminuria. Diabet Med 1995; 12: 258-60.

31. Olda K, Takai H, Meada H. Plasma thrombomodulin
concentration in diabetes mellitus. Diabetes Res Clin
Pract 1990; 10: 193-6.

32. Tanaka A, Ishii M. Hiraishi S, et al. Increased thrombo-
modulin values in plasma of diabetic men with micro-
angiopathy. Clin Chem 1991; 37: 269-72.

33. Amundsen T, Ueland PM, Wage A. Plasma homocysteine
levels in patients with deep venous thrombosis. Ar-
terioscler Thromb Vasc Biol 1995; 15: 1321-3.

34. Falcon CR, Cattaneo M, Panzeri D, et al. High prevalence
of hyperomocysteinemia in patients with juvenile ve-
nous thrombosis. Arterioscler Thromb 1994; 14: 1080-4.

35. Hofmann M, Kohl B, Zumbach M, et al. Hyperhomocy-
steinemia and endothelial dys-function in IDDM. Di-
abetes Care 1998; 21: 841-8.

36. Agardh CD, Agardh E, Andersson A, et al. Lack of asso-
ciation between plasma homocysteine levels and mi-
croangiopathy in type 1 diabetes mellitus. Scand J Clin
Lab Invest 1994; 54: 637-41.

37. Hultenberg B, Agardh E, Andersson A, et al. Increased le-
vels of plasma homocysteine are associated with ne-
phropathy but not severe retinopathy in type 1 diabe-
tes mellitus. Scand J Clin Lab Invest 1991; 51: 277-82.

38. Chauveau P, Chaadefaux B, Coude M, et al. Hyperomo-
cysteinemia a risk factor for atherosclerosis in chronic
uremic patients. Kid Int 1993; 43: 72-7(suppl 41).

39. Bachmann J, Tepel M, Raidt H, et al. Hyperhomocystei-
nemia and the risk for vascular disease in hemodialysis
patients. J Am Soc Nephrol 1995; 6: 121-5.

40. Borch Johnsen K, Kreiner S. Proteinuria: Value as predi-
ctor of cardiovascular mortality in insulin dependent
diabetes mellitus. Br Med J 1987; 294: 1651-4.

41. Wall RT, Harlan JM, Harker LA, et al. Homocysteine
induced endothelial cell injury in vitro: a model for the
study of vascular injury. Thromb Res 1980; 18: 113-21.

42. Harpel PC, Chang VT, Borth W. Homocysteine and other
sulfhydryl compounds enhance the binding of lipopro-
tein (a) to fibrin: a potential biochemical link between
thrombosis, atherogenesis and sulfhydryl compound
metabolism. Proc Natl Acad Sci USA 1989; 89: 10193-7.

43. Schienle W, Seotz R, Nawroth P, et al. Thrombomodulin
and homocystein in homocysteinuria: a study in two si-
blings. Thromb Res 1995; 77: 79-86.

EÏÏËÓÈÎ¿ ¢È·‚ËÙÔÏÔÁÈÎ¿ XÚÔÓÈÎ¿  16, 2

135

§¤ÍÂÈ˜ ÎÏÂÈ‰È¿:
OÌÔÎ˘ÛÙÂ˝ÓË
¢È·‚‹ÙË˜ Ù‡Ô˘ 1
¢È·‚ËÙÈÎ‹ ÓÂÊÚÔ¿ıÂÈ·

Key words:
Homocysteine
Type 1 diabetes
Diabetic nephropathy


