
 

㩫㌗㩫㌗㩫㌗㩫㌗    ㌆⳾✺ὒ㌆⳾✺ὒ㌆⳾✺ὒ㌆⳾✺ὒ    㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳    ㌆⳾✺㦮㌆⳾✺㦮㌆⳾✺㦮㌆⳾✺㦮    

䡞㼃䡞㼃䡞㼃䡞㼃    㭧㭧㭧㭧    NNNNephrinephrinephrinephrin    ⹲䡚㦮⹲䡚㦮⹲䡚㦮⹲䡚㦮    㹾㧊㹾㧊㹾㧊㹾㧊    

 

    

    

    

    

    

    

    

㡆㎎╖䞯ᾦ㡆㎎╖䞯ᾦ㡆㎎╖䞯ᾦ㡆㎎╖䞯ᾦ    ╖䞯㤦╖䞯㤦╖䞯㤦╖䞯㤦    

㦮䞯ὒ㦮䞯ὒ㦮䞯ὒ㦮䞯ὒ    

    ₖケ⋮⧮ₖケ⋮⧮ₖケ⋮⧮ₖケ⋮⧮    

    



㩫㌗㩫㌗㩫㌗㩫㌗    ㌆⳾✺ὒ㌆⳾✺ὒ㌆⳾✺ὒ㌆⳾✺ὒ    㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳    ㌆⳾✺㦮㌆⳾✺㦮㌆⳾✺㦮㌆⳾✺㦮    

䡞㼃䡞㼃䡞㼃䡞㼃    㭧㭧㭧㭧    Nephrin Nephrin Nephrin Nephrin ⹲䡚㦮⹲䡚㦮⹲䡚㦮⹲䡚㦮    㹾㧊㹾㧊㹾㧊㹾㧊    

 

 

㰖☚ᾦ㑮 ⹫㣿㤦 

 

 

㧊 ⏒ⶎ㦚 ㍳㌂ 䞯㥚⏒ⶎ㦒⪲ 㩲㿲䞾 
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㡆㎎╖䞯ᾦ ╖䞯㤦 

㦮䞯ὒ 

ₖケ⋮⧮ 



 

ₖケ⋮⧮㦮 ㍳㌂ 䞯㥚⏒ⶎ㦚 

㧎㭖䞾 
 

 

 

㕂㌂㥚㤦                     㧎 

 

㕂㌂㥚㤦                     㧎 

 

㕂㌂㥚㤦                     㧎 

 

 

 

㡆㎎╖䞯ᾦ ╖䞯㤦 
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Ṧ㌂㦮 ⁖ 

 

㤆㍶ ⶊ㠝⽊┺ ┺⯎ ㌂⧢㠦 ゚䞮㡂 ₎㠞▮ ╖䞯㤦 ㍳㌂ ὒ㩫 

☯㞞 ⽎ ⏒ⶎ㧊 ⋮㡺₆₢㰖 ṗ⼚䞲 ⏎ἶ㢖 ὖ㕂㦚 㞚⋒㰖 

㞠㦒㔲ἶ 㰖☚䟊 㭒㔶 ⹫㣿㤦 ᾦ㑮┮℮ 㰚㕂㦒⪲ ₠㦖 Ṧ㌂⯒ 

✲Ⱃ┞┺. 㞚㤎⩂ ⏒ⶎ㠦 ╖䞲 㰖☚ 䘎╂㦚 㞚⋒㰖 㞠㦒㔶 

ῢ㡗⁒ ᾦ㑮┮, 㾲㫛⧓ ᾦ㑮┮℮ ₠㦖 Ṧ㌂ ✲Ⱃ┞┺. ⡦䞲 ⏒ⶎ 

㭖゚㢖 㔺䠮 ὒ㩫㠦 㡂⩂ 㤆㡂ἷ㩞㧊 Ⱔ㞮㦢㠦☚ ⿞ῂ䞮ἶ ⽎ 

㔺䠮㠦 ╖䞮㡂 ⑚ῂ⽊┺ ὖ㕂㦚 Ṗ㰖㔲ἶ ㎎㕂䞲 㫆㠎ὒ 㰖☚⯒ 

䟊 㭒㔶 ῢ㧦㡗 ᾦ㑮┮℮☚ ┺㔲 䞲⻞ Ṧ㌂ ✲Ⱃ┞┺. ➆⪲ 

㠎  ✲Ⰲ㰚 㞠㞮㰖Ⱒ ₊ 㔲Ṛ ☯㞞 㡺⓮㠦 㧊⯊₆₢㰖 ㌂⧧ὒ 

ỿ⩺⪲, 䞮㰖Ⱒ 㧮ⴑ㧊 㧞㦚 ➢⓪ Ṗ㹾㠜⓪ 㰞㺛㦒⪲ 㩖⯒ 

㧊⊢㠊㭒㔶 ㌆⿖㧎ὒ㦮 ┺⯎ ⳾✶ ᾦ㑮┮✺℮☚ Ṧ㌂ ✲Ⱃ┞┺. 

Ⱎ㰖Ⱏ㦒⪲ 㠎㩲⋮ 䧮㧊 ♮㠊㭖 ㏢㭧䞲 Ṗ㫇✺, ⿖⳾┮ὒ ☯㌳ 

㡂㤎㧊, ⋾䘎ὒ 㞚✺ ′㰚㧊, ➎ ′⧒㠦Ợ ㌂⧧㦚 㩚䞮Ⳇ 㧊 

⏒ⶎ㦚 ✲Ⱃ┞┺.   

 

 

㩖㧦 㝖  
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ῃⶎῃⶎῃⶎῃⶎٻٻٻٻ㣪㟓㣪㟓㣪㟓㣪㟓  ·············································································································  1 

 

ชชชชٻډٻډٻډٻډ㍲㍲㍲㍲3  ·············································································································  ⪶⪶⪶⪶ٻٻٻٻ 

 ἓ ····························································································· 3⺆ٻ㡆ῂٻډڌ

 㥚 ············································································· 5⻪ٻ⹥ٻ㩗⳿ٻ㡆ῂٻډڍ

 

 ⹿⻫⹿⻫⹿⻫⹿⻫  ······················································································· 7ٻٻٻٻ⹥⹥⹥⹥ٻٻٻٻ㌗╖㌗╖㌗╖㌗╖ٻٻٻٻ㡆ῂ㡆ῂ㡆ῂ㡆ῂٻٻٻٻډڤڤډڤڤډڤڤډڤڤ

 ㌗ ····························································································· 7╖ٻ㡆ῂٻډڌ

 ⹿⻫ ····························································································· 7ٻ㡆ῂٻډڍ

        ṖٻډỖ㼊ٻ㑮㰧 ················································································· 7 

 8 ·································································· ٻ차estern blotting ډ⋮        

ٻ갖nzyme-linked immunosorbent assay (갖석I려A) ············ 9 ډ┺

ٻ9 ··························································································· ٻ⿚㍳ٻ䐋Ἒٻډڎٻٻٻ



 ὒὒὒὒ  ··········································································································· 10ٻٻٻٻἆἆἆἆٻٻٻٻډڤڤڤډڤڤڤډڤڤڤډڤڤڤ

 ㌆⳾㦮 䔏㎇ ························································································· 10ٻډڌ

 㧚㔶㭧☛㯳 ㌆⳾ῆ ὒ 㩫㌗ ㌆⳾ῆ ㌂㧊㦮 䡞㭧    ډڍ

⍺䝚Ⰶ ⹲䡚㦮 ゚ᾦ ⿚㍳  ································································· 14ٻ

ٻ
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 갖xpression of nephrin in normal andٻډڌٻۀۍېۂۄڡ

preeclamptic sera by 차estern blot14 ··········· ٻ 

 

 

 

 

 

 

 

 

 

 



䚲 㹾⪖ 

 

 

ٻڌڌ ·········· 바linical characteristics of the patientsٻډڌٻۀۇڽڼگ

 



瀧 

 

<ῃⶎ㣪㟓> 

 

㩫㌗㩫㌗㩫㌗㩫㌗    ㌆⳾✺ὒ㌆⳾✺ὒ㌆⳾✺ὒ㌆⳾✺ὒ    㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳    ㌆⳾✺㦮㌆⳾✺㦮㌆⳾✺㦮㌆⳾✺㦮    䡞㼃䡞㼃䡞㼃䡞㼃    㭧㭧㭧㭧        

NNNNephrinephrinephrinephrin    ⹲䡚㦮⹲䡚㦮⹲䡚㦮⹲䡚㦮    㹾㧊㹾㧊㹾㧊㹾㧊    

 

㍲⪶㍲⪶㍲⪶㍲⪶: ⍺䝚Ⰶ(nephrin)㦖 㔶㧻㦮 㫇㎎䙂(podocyte)㦮 䔞㌞Ⱏ 

(slit membrane) ┾⺇✺ 㭧 䞮⋮┺. ⍺䝚Ⰶ㦖 㔶㰞䢮㠦㍲ 

┾⺇␾㢖 ☯⹮♮㠊 ⹿㿲♮⓪ ộ㦒⪲ 㞢⩺㪎 㧞┺. ⁎⩂⸖⪲ 

㧊⻞ 㡆ῂ㦮 ⳿㩗㦖 㩫㌗ ㌆⳾✺ὒ 㧚㔶㭧☛㯳 ㌆⳾✺㦮 䡞㼃 

㭧 ⍺䝚Ⰶ ⹲䡚㦮 㹾㧊⯒ 㞢㞚⽊ἶ㧦 䞲┺.  

⹿⻫⹿⻫⹿⻫⹿⻫: 2적적8⎚ 5㤪⿖䎆 9㤪₢㰖 㡆㎎╖䞯ᾦ 㦮ὒ╖䞯 ⿖㏣ 

㎎ぢ⧖㓺 ⼧㤦 ㌆⿖㧎ὒ 㣎⧮⯒ ⹿ⶎ䞮㡂 ⿚Ⱒ㦚 㔲䟟䞲 ㌆⳾✺ 

㭧㠦 2적ⳛ㦮 ㌆⳾✺㧊 㧊⻞ 㡆ῂ㠦 㺎Ṗ䞮㡖┺. ㌆⳾✺㦖 ⚦ 

⁎⭏㦒⪲ ⋮⑚㠞㦒Ⳇ 㧚㔶㭧☛㯳 ⁎⭏㦖 㧚㔶㭧☛㯳㦒⪲ 

㰚┾⹱㦖 13ⳛ㦮 ㌆⳾Ṗ 䙂䞾♮㠞ἶ, 㩫㌗ ⁎⭏㦖 䔏㧊 ⼧⩻㧊 

㠜⓪ 레ⳛ㦮 ㌆⳾Ṗ 䙂䞾♮㠞┺. 㧊✺㠦Ợ㍲ ⿚Ⱒ 㩚 䡞㼃㦚 

㺚䀾䞮㡂 ⍺䝚Ⰶ㦮 ⹲䡚 㡂⿖⯒ 차estern blot㦚 䐋䞮㡂 

゚ᾦ䞮㡖┺.  

ἆὒἆὒἆὒἆὒ: ⚦ ㌆⳾ ⁎⭏Ṛ㠦 ⋮㧊, 㧚㔶 㭒㑮, 㿲㌆ ╏㔲 ㌆⳾㦮 

㼊㭧, 䡞㼃 㣪㏢㰞㏢ (BUN), 䡞㼃 䋂⩞㞚䕆┢, ␾㭧 䋂⩞㞚䕆┢ 



卓 

 

❇㦖 㹾㧊⯒ ⽊㧊㰖 㞠㞮┺. 㑮㿫₆ 䡞㞫ὒ 㧊㢚₆ 䡞㞫㦖  

㧚㔶㭧☛㯳 ㌆⳾㠦㍲ 㥶㦮䞮Ợ ⏨㞮㦒Ⳇ (ṗṗ 152±14.18 

mmHg vs 1적8.8렇±레.적1 mmHg, P<적.적적1 ⁎Ⰲἶ 93.15±레.49 

mmHg vs 레3.5레±1적.29 mmHg, P<적.적적1), 䌲㠊⋲ 㞚₆㦮 

㼊㭧㦖 㥶㦮䞮Ợ ⌄㞮┺ (2렇82.31±555.12 g vs 

33렇5.레1±4적1.12 g, P=적.적11). 䡞㼃 sFlt-1㦖 㧚㔶㭧☛㯳 

㌆⳾㠦㍲ 1545렇.5레 ±레렇레적.3레 pg저ml㦒⪲ 㩫㌗ ㌆⳾㦮 

3594.84±1994.35 pg저ml ⽊┺ ▪ ⏨Ợ ⋮䌖⌂┺ (P=적.적적2). 

䡞㼃㦮 차estern blot 㔺䠮 ἆὒ㠦㍲⓪ 㔺䠮ῆ 13 ⳛ 㭧 1적 ⳛ 

(레렇.9%)㠦㍲, 㩫㌗ῆ 레 ⳛ 㭧 2 ⳛ (28.렇%)㠦㍲ ⍺䝚Ⰶ㧊 ⹲䡚

♮㠞┺. 㯟 㧚㔶㭧☛㯳 ㌆⳾㠦㍲ ⍺䝚Ⰶ ⹲䡚㧊 㯳Ṗ♮㠞㦒Ⳇ 

㧊⓪ 䐋Ἒ䞯㩗㦒⪲ 㥶㦮㎇㦚 ⽊㡖┺ (P<적.적32). 

ἆ⪶ἆ⪶ἆ⪶ἆ⪶: 㧚㔶㭧☛㯳 ㌆⳾㦮 ἓ㤆 䡞㼃㠦㍲ Ỗ㿲♮⓪ ⍺䝚Ⰶ㦮 㟧

㧊 㩫㌗ ㌆⳾⽊┺ 㯳Ṗ♾㦚 㞢 㑮 㧞㠞┺. ⁎⩂⸖⪲ ⽎ 㩖㧦⓪ 

㧊⻞ 㡆ῂṖ ⍺䝚Ⰶ㧊 㧚㔶㭧☛㯳㦮 㥶㦮䞲 䚲㰖㧎㧦 㭧 䞮⋮ 

♶ 㑮 㧞㦢㦚 ⽊㡂㭖 ộ㧊⧒ ㌳ṗ䞲┺.  

 

 

 

䟋㕂 ♮⓪ Ⱖ: 㧚㔶㭧☛㯳, ⍺䝚Ⰶ, 䡞㼃 



啄 

 

㩫㌗㩫㌗㩫㌗㩫㌗    ㌆⳾✺ὒ㌆⳾✺ὒ㌆⳾✺ὒ㌆⳾✺ὒ    㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳    ㌆⳾✺㦮㌆⳾✺㦮㌆⳾✺㦮㌆⳾✺㦮    䡞㼃䡞㼃䡞㼃䡞㼃    㭧㭧㭧㭧    NNNNephrinephrinephrinephrin    ⹲䡚㦮⹲䡚㦮⹲䡚㦮⹲䡚㦮    

㹾㧊㹾㧊㹾㧊㹾㧊    

    

    

<<<<㰖☚ᾦ㑮㰖☚ᾦ㑮㰖☚ᾦ㑮㰖☚ᾦ㑮    ⹫㣿㤦⹫㣿㤦⹫㣿㤦⹫㣿㤦>>>>    

 

㡆㎎╖䞯ᾦ ╖䞯㤦 㦮䞯ὒ 

 

ₖケ⋮⧮ₖケ⋮⧮ₖケ⋮⧮ₖケ⋮⧮    

 

ٻ

I.I.I.I. ㍲⪶㍲⪶㍲⪶㍲⪶    

 

1111. . . . 㡆ῂ⺆ἓ㡆ῂ⺆ἓ㡆ῂ⺆ἓ㡆ῂ⺆ἓ    

㧚㔶㭧☛㯳㦖 㟓 5%㦮 ㌆⳾㠦㍲ 㧊䢮 ♮Ⳇ, 䡚㨂₢㰖 

㩚㎎Ἒ㩗㦒⪲ ㌆⳾㢖 䌲㞚㦮 㭒㣪 ㌂ⰳ 㤦㧎 㭧 䞮⋮㧊┺. 

㧚㔶㭧☛㯳㧊⧖ 㧚㔶 㭧 ἶ䡞㞫 㰞䢮㦒⪲, ⁎ 䔏㰫㦖 㩚㔶㩗㧎 

䡞ὖἚ 㧊㌗㦒⪲ ⋮䌖⋮Ⳇ, 㧚㔶 2적㭒 㧊䤚 ㌞⪲ ⹲䡚♮⓪ ἶ䡞㞫ὒ 

┾⺇␾⪲ 㰚┾䞶 㑮 㧞┺.1-3 㧚㔶㭧☛㯳㦚 ㍺ⳛ䞮₆ 㥚䟊㍲ 㹿㌗ 

ὒ㩫ὒ 䌲⹮ ⹲╂㦮 㧊㌗, ㌆䢪㩗 㓺䔎⩞㓺, endothelial prostanoid㢖 

㌆䢪㰞㏢ 䟃㌗㎇㦮 ㏦㌗, 㥶㩚㧦㩗 ┺䡫㎇㯳, ゚㩫㌗㩗㧎 㑲䢮 



宅 

 

㧦Ṗ䟃㼊, ゚㩫㌗㩗㧎 ⳾㼊㦮 㩚㔶㩗 㡒㯳⹮㦧 ❇ 㡂⩂ Ṗ㰖 Ṗ㍺㧊 

㩲㔲♮ἶ 㧞㦒⋮ 㞚㰗 ⳛ䢫䧞 ⹳䡖㰖㰖 㞠㞮┺.4-8  

㧚㔶㭧☛㯳㦮 ⼧㧎㦒⪲⓪ 䡞ὖ ἓ⩾ὒ ⌊䞒 ㎎䙂㦮 䢲㎇䢪Ṗ 

䔏㰫㩗㧎 ộ㦒⪲ 㞢⩺㪎 㧞┺.9-11 䌲⹮ 䡫㎇㠦⓪ 䡞ὖ 䡫㎇ὒ 

㑮㣿㼊-⺆㥚㧦 㼊Ἒ ❇㧊 ὖ㡂䞮⓪◆, 㧊 ὒ㩫㠦㍲ 㭧㣪䞲 㡃䞶㦚 

䞮⓪ ộ㧊 䡞ὖ 䡫㎇㧎㧦✺㧊┺.레-9 䌲⹮ 䡫㎇ὒ㩫㠦 㧊㌗㧊 ㌳₆Ⳋ 

䌲⹮㠦 䠞䡞㧊 ㌳₆ἶ ⁎㠦 ➆⧒ 㩚㔶㩗㦒⪲ ㎎䙂☛㎇ⶒ㰞✺㧊 

⿚゚♮㠊 ⳾㼊㦮 䡞ὖ ⌊䞒㠦 ㏦㌗㦚 㭒Ợ ♲┺.12 ⡦䞲 㾲⁒ 

㡆ῂ✺㠦 ➆⯊Ⳋ 㧚㔶㭧☛㯳㠦㍲ 䡞ὖ 䡫㎇㧎㧦✺㦮 㫆㩞㠦 

㧊㌗㏢ἂ㧊 ⽊㧊⓪ ộ㧊 ⹳䡖㪢┺.1,9,13-2적 ⁎ ╖䚲㩗㧎 䡞ὖ 

䡫㎇㧎㧦✺㧊 placental growth factor (PlGF), soluble fms-like 

tyrosine kinase-1 (sFlt-1), vascular endothelial growth factor 

(V갖GF)❇ 㧊┺. PlGF, V갖GF❇㦖 㧚㔶₆Ṛ ☯㞞 㯳Ṗ䞮Ợ ♮㠊 䡞ὖ 

䡫㎇ὒ 䡞ὖ 㧊㢚ⶒ㰞✺㦮 䡫㎇㠦 㧧㣿䞮Ợ ♮⓪◆, 㧚㔶㭧☛㯳 

㠦㍲⓪ PlGF⓪ Ṧ㏢䞮ἶ V갖GF⓪ 㟧㩗㦒⪲⓪ 㯳Ṗ⯒ ⽊㧊⋮ 

㌳ⶒ䞯㩗 䢲㎇㦖 㡺䧞⩺ Ṧ㏢䞮⓪ ộ㦒⪲ ⹳䡖㪢┺.21-22 ⡦䞲 

㑲䢮䞮⓪ 䡞ὖ䡫㎇ 㠋㩲㧎㧦㧎 sFlt-1㦖 㯳Ṗ䞮Ợ ♲┺.9,14-15,23 sFlt-

1㦖 V갖GF㦮 soluble receptor⪲ V갖GF㠦 ἆ䞿䞮㡂 㭧䢪㔲䋺⓪ 

㧧㣿㦚 䞲┺. 䞲 㡆ῂ㠦㍲⓪ 㧚㔶䞲 㔺䠮㣿 㮦㠦Ợ sFlt-1㦚 

㣎⿖㠦㍲ 㭒㧛䞲 ἓ㤆 ἶ䡞㞫, ┾⺇␾, ㌂ῂ㼊 ⌊䞒㯳 (glomerular 



托 

 

endotheliosis)Ṗ ⹲⼧䞮⓪ ộ㦚 䢫㧎䞮㡖┺. 11 㯟 sFlt-1❇㦮 

㑲䢮䞮⓪ 䡞ὖ 䡫㎇㧎㧦✺㧊 㧚㔶㭧☛㯳㠦㍲ ┾⺇␾⯒ 㥶⹲䞲┺⓪ 

ộ㧊┺. 㧊 ὒ㩫㠦㍲ ㌂ῂ㼊 䒂ὒ㎇㦮 㥶㰖㠦 㭧㣪䞲 㡃䞶㦚 䞮⓪ 

slit diaphragm㦮 ┾⺇㰞㧎 ⍺䝚Ⰶ (nephrin)㦮 㫊㨂Ṗ 㾲⁒ 㡆ῂ✺㠦 

㦮䟊 ⹳䡖㪎 㢪┺.  

⍺䝚Ⰶ㦖 transmembrane protein㦒⪲ immunoglobulin 

superfamily㧊┺. 㧎Ṛ㠦㍲⓪ 18적 서박a㦮 ⿚㧦 㰞⨟㦚 㰖┢┺. 

㔶㧻㠦㍲ ⍺䝚Ⰶ㦖 䔞㌞Ⱏ (slit diaphragm)㦮 ῂ㫆㩗 ₆⚻㦒⪲ 

㎎䙂㦮 㔶䢎 㩚╂ 㔲 㩧䞿 ⿚㧦㦮 㡃䞶ὒ ₆⓻㦚 Ṗ㰚┺. 24 

㧚㔶㭧☛㯳㠦㍲ 㑮⹮♮⓪ ┾⺇␾㠦㍲ ⍺䝚Ⰶ㦮 㡃䞶㦖 㧚㔶㭧☛㯳 

㌆⳾㦮 ㌂ῂ㼊㠦㍲ ⍺䝚Ⰶὒ synaptopodin㦮 ⹲䡚 Ṧ㏢⪲ 㧎䞮㡂 

┾⺇␾⯒ 㧒㦒䋺⓪ ộ㦒⪲ ㌳ṗ♲┺. 25 䡞ὖ 䡫㎇㧎㧦✺ὒ ⍺䝚Ⰶ㦮 

ὖἚ⯒ ⽊Ⳋ, V갖GF㦮 ⏣☚⓪ 㫇㎎䙂 (podocyte)㦮 䟃㌗㎇ 㥶㰖㢖 

㌳㫊㠦 㭧㣪䞮Ⳇ2렇, ⍺䝚Ⰶ ⹲䡚㦚 㫆㩞䞮㡂 䔞㌞Ⱏ㦚 㥶㰖䞮⓪ ◆㠦 

㭧㣪䞮┺. ⁎Ⰲἶ sFlt-1㦮 㯳Ṗ♲ ⏣☚⓪ ⍺䝚Ⰶὒ ṯ㦖 䔞㌞Ⱏ 

┾⺇㰞㦮 ⹲䡚㦚 down regulation㔲䋾┺. 2레  

 

2222. . . . 㡆ῂ㡆ῂ㡆ῂ㡆ῂ    ⳿㩗⳿㩗⳿㩗⳿㩗    ⹥⹥⹥⹥    ⻪㥚⻪㥚⻪㥚⻪㥚 

㧚㔶㭧☛㯳㠦㍲ ┾⺇␾㦮 ⹲䡚㦖 㔶㧻㦮 ㌂ῂ㼊 ㏦㌗㦒⪲ 㧎䞲 ộ

㦒⪲ 㫇㎎䙂㠦 㦮䞲 ⍺䝚Ⰶ ⹲䡚㦮 Ṧ㏢㢖 㡆ὖ♲ ộ㦒⪲ 㞢⩺㪎 㢪



択 

 

┺. ⁎⩂⋮ ⍺䝚Ⰶ 㧦㼊㦮 ㌳Ṛ Ṧ㏢Ṗ 㞚┢ ㎎䙂㠦㍲㦮 shedding 㦮 

ἆὒ㧊Ⳇ ㌂ῂ㼊 䒂ὒ㎇㦮 㯳㰚㠦 ➆⯎ ㌂ῂ㼊 ⌊䞒 ㏦㌗㦮 ἆὒ㠦 

㦮䞲 ộ㦒⪲ ㌳ṗ♲┺.  

⽎ 㡆ῂ㠦㍲⓪ ㌆⳾ 䡞㼃㦚 䐋䟊 차estern blot 㦚 㧊㣿䞮㡂 㩫㌗ 

㌆⳾㢖 㧚㔶㭧☛㯳 ㌆⳾㦮 ⍺䝚Ⰶ㦮 ⹲䡚 㡂⿖㢖 ⁎ 㹾㧊⯒ ゚ᾦ䟊⽊

ἶ㧦 䞲┺.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



୓ 

 

II.II.II.II.     㡆ῂ㡆ῂ㡆ῂ㡆ῂ    ╖㌗╖㌗╖㌗╖㌗    ⹥⹥⹥⹥    ⹿⻫⹿⻫⹿⻫⹿⻫    

 

1111. . . . 㡆ῂ㡆ῂ㡆ῂ㡆ῂ    ╖㌗╖㌗╖㌗╖㌗    

2적적8 ⎚ 5 㤪⿖䎆 2적적8 ⎚ 9 㤪₢㰖 㡆㎎╖䞯ᾦٻ㦮ὒ╖䞯ٻ⿖㏣ٻ㎎

ぢ⧖㓺ٻ⼧㤦ٻ㌆⿖㧎ὒ㠦ٻ⌊㤦䞲 ㌆⳾✺㦚 ╖㌗㦒⪲ ⚦ ⁎⭏㦒⪲ ⋮⑚

㠊 㼁㱎 ⁎⭏㦖 㧚㔶㭧☛㯳㦚 㰚┾ ⹱㦖 ㌆⳾✺⪲, 㞚⧮㦮 㫆Ị㦚 Ṭ

㿮 ㌆⳾✺㦚 ╖㌗㦒⪲ 䞲┺.   㧚㔶㭧☛㯳㦖 㧚㔶 2적 㭒 㧊䤚㠦 ㌞⫃

Ợ 㰚┾ ⹱㦖 ἶ䡞㞫ὒ ┾⺇␾⯒ ⽊㧊⓪ ἓ㤆⪲ 䞲┺. ₆㭖 䡞㞫㦖 

㞞㩫㌗䌲㠦㍲ 䁷㩫 㔲 㧊㢚₆ 䡞㞫㧊 9적 mmHg 㧊㌗㧎 ἓ㤆, ┾⺇␾

⓪ dipstick 㦒⪲ Ỗ㌂ 㔲 1+ (3적 mg저d석)㧊㌗㦒⪲ 㼊䋂♮⓪ ἓ㤆⪲ 

㩫㦮䞲┺. ⚮㱎 ⁎⭏㦖 㧚㔶 㩚 ┺⯎ 㰞⼧㦖 㰚┾ ⹱㦖 㩗 㠜㦒Ⳇ 㧚

㔶 㭧 ㌆⳾⋮ 䌲㞚㠦Ợ ┺⯎ 䞿⼧㯳㧊 㠜⓪ Ịṫ䞲 ㌆⳾✺⪲, ⿚Ⱒ㦚 

㥚䟊 ⼧㤦㦚 ⌊㤦䞲 ㌆⳾✺㦚 ╖㌗㦒⪲ 䞲┺. 

2222. . . . 㡆ῂ㡆ῂ㡆ῂ㡆ῂ    ⹿⻫⹿⻫⹿⻫⹿⻫    

    

 Ṗ. Ỗ㼊 㑮㰧 

 Ỗ㌂ⶒ㦮 㺚䀾⓪ 㩫㌗ ㌆⳾㦮 ἓ㤆 ⿚Ⱒ㦚 㥚䞮㡂 㧛㤦䞮⓪ ╏㔲 㔲

䟟䞮㡖ἶ, 㧚㔶㭧☛㯳 ㌆⳾㦮 ἓ㤆 㧚㔶㭧☛㯳㦚 㰚┾ ⹱ἶ 㧛㤦䞮⓪ 

╏㔲 㔲䟟䞮㡖┺. 㩫ⰻ 䡞ὖ㦚 䐋䟊 䡞㞷 Ỗ㌂⯒ 㔲䟟䞮ἶ, 㼊䀾 ♲ 

䡞㞷㦖 㦧ἶṖ 㧊⭚㰚 䤚 㤦㕂⿚Ⰲ (14,적적적 rpm, 1적 ⿚, 4ଇ)䞮㡂 ㌗



沢 

 

䂋㞷㦚 䣣✳䞮㡖ἶ, 㔺䠮 㩚₢㰖 -레적ଇ ⌟☯ἶ㠦 ⽊ὖ䞮㡖┺. 

 

 ⋮. 차estern blotting 

Bradford assay ⪲ 䢮㧦 䡞㼃 ㌮䝢㦚 ┾⺇㰞 㩫⨟ 䞮㡖㦒Ⳇ, ṗ ㌮

䝢╏ 3적 µg 㦮 ┾⺇㰞㠦 려박려 sample buffer ⯒ 㻾Ṗ䞲 䤚 1적 ⿚Ṛ 

⊩㡂㭖 ┺㦢 㔺䠮㠦 㧊㣿䞮㡖┺.  ㌮䝢㦚 ㌗㡾㠦㍲ 렇% gel (려박려-

PAG갖)㠦 8적~1적적V ⪲ 㩚₆㡗☯ 䞮㡖ἶ, 4ଇ, 1적적V 㠦㍲ 2 㔲Ṛ ☯㞞 

PV박F membrane (Millipore 바orporation, Bedford, MA 적1레3적, U려A)

⪲ transfer 䞮㡖┺.  PV박F membrane ⯒ 5% skim milk ⪲ ㌗㡾㠦㍲ 

2 㔲Ṛ ☯㞞 blocking 䞲 ┺㦢 1 㹾 䟃㼊 (1:1적적적, nephrin (H-3적적) 

sc-28192, rabbit polyclonal IgG; 려anta 바ruz Biotechnology Inc., 

려anta 바ruz, 바A, U려A)⪲ 4ଇ㠦㍲ ⹺㌮ 㻮Ⰲ 䤚, ㌗㡾㠦㍲ 1 㔲Ṛ ☯

㞞 ⹮㦧㔲䆆┺.  Membrane 㦚 적.1% 력ween 2적 㦚 䙂䞾䞲 력ris-

buffered saline (력B려력)㦒⪲ 1적 ⿚ Ṛỿ㦒⪲ 렇 䣢 ㎎㻯䞲 䤚, 2 㹾 䟃

㼊 (horseradish peroxidase-conjugated secondary antibody 

(1:1적적적), rabbit; G갖 Healthcare U서 석imited 석ittle 바halfont 

Buckinghamshire 갖ngland HP레 9NA)⪲ ㌗㡾㠦㍲ 2 㔲Ṛ ☯㞞 ⹮㦧

㔲䋾 ┺㦢 력B려력 ⪲ 1적 ⿚ Ṛỿ㦒⪲ 렇 䣢 ㎎㻯䞮㡖┺.  갖바석 서it 

(western blotting detection kit; G갖 Healthcare U서 석imited 석ittle 

바halfont Buckinghamshire 갖ngland HP레 9NA)⯒ 㧊㣿䞮㡂 ┾⺇㰞 



୕ 

 

⺊✲⯒ 䢫㧎䞮㡖┺. 

 

┺. 갖nzyme-linked immunosorbent assay (갖석I려A) 

sFlt-1㦖 갖석려IA⯒ 㧊㣿䞮㡂 䁷㩫䞮⓪◆, 갖석I려A⓪ commercial kit  

(R&박 systems, Minneapolis, MN, U려A)⯒ ㌂㣿䞮㡂 䁷㩫䞮㡖┺. 

sFlt-1 갖석려IA㦮 㾲㏢ 䁷㩫䂮⓪ 5.적 pg저ml, Ỗ㼊 䁷㩫 㭧 ⹥ 䁷㩫 Ṛ 

⼖☯Ἒ㑮⓪ ṗṗ 레.렇%, 3.3%㧊┺. 

 

3333. . . . 䐋Ἒ⿚㍳䐋Ἒ⿚㍳䐋Ἒ⿚㍳䐋Ἒ⿚㍳    

䐋Ἒ䞯㩗ٻἆὒٻ⿚㍳㦖ٻڇڧڤٻۊۂڼھۄۃڞٻڇډھۉڤٻڮڮګڮڃٻڋډڍڌٻۉۊۄێۍۀۑٻڮڮګڮٻ

ٻڄڜڮڰ 䝚⪲⁎⧾㦮ٻ Man-차hitney U test, 바hi-square test⯒ 

㔲䟟䞮㡖ἶ 䐋Ἒ䞯㩗 㥶㦮㎇㦖 p<0.05㧒 ➢ 㥶㦮䞲 ộ㦒⪲ 

䕦㩫䞮㡖┺. 

 

 

 

 

 

 



瀧滝 

 

III.III.III.III. ἆὒἆὒἆὒἆὒ    

 

1. 1. 1. 1. ㌆⳾㦮㌆⳾㦮㌆⳾㦮㌆⳾㦮    䔏㎇䔏㎇䔏㎇䔏㎇    

㽳 2적 ⳛ㦮 ㌆⳾Ṗ ⽎ 㔺䠮㠦 㺎Ṗ䞮㡖ἶ, ⁎ 㭧 13 ⳛ㧊 㔺䠮ῆ㧎 

㧚㔶㭧☛㯳 䢮㧦㡖㦒Ⳇ ⋮Ⲏ㰖 레 ⳛ㦖 ╖㫆ῆ㧎 㩫㌗ ㌆⳾㡖┺. ㌆⳾

㦮 㡆⪏ὒ 㼊㭧, ⿚Ⱒ 㭒㑮, 䡞㞷 㣪㏢㰞㏢ (BUN), 䡞㼃 䋂⩞㞚䕆┢, 

␾㭧 䋂⩞㞚䕆┢ ❇㦖 㧚㔶㭧☛㯳ῆὒ 㩫㌗ῆ ㌂㧊㠦 㹾㧊Ṗ 㠜㠞㦒

Ⳇ, 㿲㌆䞲 㞚₆㦮 ⴎⶊỢ㢖 ㌆⳾㦮 ┾⺇␾, 䡞㞫, 䡞㼃 sFlt-1 ❇㦖 

㦮⹎ 㧞⓪ 㹾㧊⯒ ⽊㡖┺ (력able1). 㧊⓪ 㧚㔶㭧☛㯳㦮 㰞䢮㩗 䔏㰫

㠦㍲ ゚⫅♲ ἆὒ⪲ 㧚㔶㭧☛㯳 ㌆⳾✺㠦㍲ 䡞㞫㦖 152.적적±

14.18저93.15±레.49 mmHg ⪲ 㩫㌗㌆⳾✺㦮 䡞㞫 1적8.8렇±레.적저레3.5레±

1적.29 mmHg ⽊┺ ▪ ⏨ἶ (P<적.적적1), 㧚㔶㭧☛㯳㠦㍲ 䌲㞚㦮 㧦ῗ 

⌊ ㎇㧻㰖㡆㧊 㧮 ⋮䌖⋮⓪ ⹪, 㿲㌆䞲 㞚₆㦮 ⴎⶊỢ☚ 2렇82.31±

555.12 g 㦒⪲ 㩫㌗ ㌆⳾✺㠦Ợ㍲ 㿲㌆䞲 㞚₆✺㦮 ⴎⶊỢ 33렇5.레1± 

4적1.12 g 㠦 ゚䞮㡂 㦮⹎ 㧞Ợ 㧧㞮┺ (P=적.적1). ┾⺇␾⓪ deep 

stick 㦒⪲ Ỗ㌂ 㔲㠦 㩫㌗ ㌆⳾✺㠦㍲⓪ Ỗ㿲♮㰖 㞠㦖 ộ㠦 ゚䟊 㧚

㔶㭧☛㯳 ㌆⳾✺㠦㍲⓪ 1+: 4 ⳛ, 2+: 5 ⳛ, 3+: 2 ⳛ, 4+: 2 ⳛ㦒⪲ Ỗ

㿲♮㠞┺. 䡞㼃 sFlt-1 㦖 㧚㔶㭧☛㯳 ㌆⳾㠦㍲ 1545렇.5레±레렇레적.3레 

pg저ml 㦒⪲ 㩫㌗ ㌆⳾㦮 3594.84±1994.35 pg저ml ⽊┺ ▪ ⏨Ợ ⋮䌖

⌂┺ (P=적.적적2). ␾㭧 䋂⩞㞚䕆┢㦖 㩫㌗ ㌆⳾㦮 8레.렇3±렇2.14 mg저dl



瀧瀧 

 

㠦 ゚䞮㡂 㧚㔶㭧☛㯳 ㌆⳾㠦㍲ 129.2±레렇.렇 mg저dl ⪲ ▪ ⏨㦖 䘟‶

䂮⯒ ⽊㡖㦒⋮ 䐋Ἒ㩗㦒⪲ 㥶㦮䞲 㹾㧊⓪ ⽊㧊㰖 㞠㞮┺ (P=적.282).  

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    



瀧卓 

 

력able 1. 바linical characteristics of the patients 력able 1. 바linical characteristics of the patients 력able 1. 바linical characteristics of the patients 력able 1. 바linical characteristics of the patients     

 

Variable 

Normal 

pregnancy  

 Preeclampsia  p  

  (n=레) (n=13) value  

Maternal Age (years) 34.5레 ± 3.21 32.4렇 ± 3.렇2 적.211  

Maternal weight (kg) 레렇.레4 ± 5.적4 레3.렇2 ± 11.1레 적.15레  

Blood pressure  

(mmHg) 

   

려ystolic  1적8.8렇 ± 레.적1 152.적적 ± 14.18 <적.적적1* 

박iastolic  레3.5레 ± 1적.29 93.15 ± 레.49 <적.적적1* 

BUN (mg저dl) 8.4 ± 1.8 1적.59 ± 2.렇 적.적5레 

려erum 바r (mg저dl) 적.레레 ± 적.21 적.레1 ± 적.11 적.레5레  

Urine 바r (mg저dl) 8레.렇3 ± 렇2.14 129.2 ± 레렇.렇적 적.282 

Urine protein-dipstick 

: No. (%) 

1+   

 2+ 

 3+ 

4+ 

 

 

적 

적 

적 

적 

 

 

4 (3적.레레) 

5 (38.4렇) 

2 (15.38) 

2 (15.38) 

  



瀧啄 

 

 

 

 

    

    

    

    

    

    

려erum sFlt-1 (pg저ml) 

3594.84 ± 

1994.35 

1545렇.5레 ± 

레렇레적.3레 

적.적적2* 

Baby weight (g) 

33렇5.레1 ± 

4적1.12 

2렇82.31 ± 

555.12 

적.적11*  

Gestational age  

at delivery (weeks) 

3레.8렇 ± 1.5레 3레.23 ± 1.59 적.351  

* 박ata: mean ± 려박    

Man-차hitney U test; *p < 적.적5, significant 

 

 

 

 

 ͑

 ͑



瀧宅 

 

2. 2. 2. 2. 㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳㧚㔶㭧☛㯳    ㌆⳾ῆ㌆⳾ῆ㌆⳾ῆ㌆⳾ῆ    ὒὒὒὒ    㩫㌗㩫㌗㩫㌗㩫㌗    ㌆⳾ῆ㌆⳾ῆ㌆⳾ῆ㌆⳾ῆ    ㌂㧊㦮㌂㧊㦮㌂㧊㦮㌂㧊㦮    䡞㭧䡞㭧䡞㭧䡞㭧    ⍺䝚⍺䝚⍺䝚⍺䝚ⰆⰆⰆⰆ    ⹲䡚㦮⹲䡚㦮⹲䡚㦮⹲䡚㦮    ゚゚゚゚

ᾦᾦᾦᾦ    ⿚㍳⿚㍳⿚㍳⿚㍳    

㤦⧮ nephrin 㦖 18적 서박a 㦮 ⿚㧦⨟㦚 Ṗ㰚 ⶒ㰞㧊⋮ 䡞㭧㠦 ⹿㿲

♲ ㌗䌲㠦㍲⓪ 1적적-11적 서박a 㦮 ⿚㧦⨟㦚 Ṗ㰖⸖⪲ 차estern blotting

㔲 1적적-11적 서박a ㌂㧊㠦 ⺊✲⯒ ⽊㧊Ợ ♲┺. 차estern blot ἆὒ⯒ 

⽊Ⳋ 㔺䠮ῆ 㠦㍲⓪ 13 ⳛ㭧 1적 ⳛ (레렇.9%), 㩫㌗ῆ 레 ⳛ 㭧 2 ⳛ 

(28.렇%)㠦㍲ 1적적-11적 서박a ㌂㧊㠦 ⺊✲Ṗ ⋮䌖⌂┺ (Figure 1). ⁎

⩂⸖⪲ 㩫㌗ ㌆⳾㦮 䡞㼃ὒ ゚ᾦ䞮㡂 㧚㔶㭧☛㯳 ㌆⳾㦮 䡞㼃㠦㍲ ⍺

䝚Ⰶ㦮 ⹲䡚 㩫☚Ṗ 㥶㦮䞮Ợ Ⱔ㞮㦢㦚 㞢 㑮 㧞┺ (x² test, 

P<적.적35). 

㩫㌗ ㌆⳾ῆ 㭧 ⍺䝚Ⰶ ⹲䡚㦚 ⽊㧎 ⚦ ⳛ㦮 ㌆⳾⓪ ὒỆ⩻ ⹥ 䡚㨂 

⼧⩻ ⳾⚦ 㔶㧻⼧㦚 ゚⫅䞲 䔏㧊 ㌂䟃㦖 㠜㠞㦒Ⳇ 㣪┾⺇ ⹥ 䡞㞫 ⳾

⚦ 㩫㌗㧊㠞┺. ┺Ⱒ 䞲 ㌆⳾⓪ ⿚Ⱒ 㩚 䡞㼃 Ỗ㌂㌗ 䡞㼃 䋂⩞㞚䕆

┢ 㑮䂮Ṗ 1.2 mg저d석 ⪲ 㩫㌗ ⻪㥚㠦㍲ ⏨㦖 䘎㠦 ㏣䞮㡖┺. ⹮Ⳋ㠦 

㧚㔶㭧☛㯳 ㌆⳾ῆ 㭧 ⍺䝚Ⰶ㧊 ⹲䡚♮㰖 㞠㦖 3 ⳛ㦮 ㌆⳾✺㦚 ㌊䘊

⽊Ⳋ ⳾⚦ 㭧㯳 㧚㔶㭧☛㯳 㧊㡖㦒⋮ 㫆㌆㧊 㞚┢ 3레 㭒㠦㍲ 4적 㭒 

㌂㧊㦮 㩫㌗ 㭒㑮㠦 ⿚Ⱒ䞮㡖┺. ⁎Ⰲἶ ㎎ ㌆⳾ ⳾⚦ ₆㩖㰞䢮㧊⋮ 

䔏㧊䞶 Ⱒ䞲 ὒỆ⩻ ❇㦖 ⽊㧊㰖 㞠㞮┺.  

    



瀧托 

 

Fig 1.Fig 1.Fig 1.Fig 1.    갖xpression of nephrin in normal and preeclamptic sera갖xpression of nephrin in normal and preeclamptic sera갖xpression of nephrin in normal and preeclamptic sera갖xpression of nephrin in normal and preeclamptic sera    

by by by by 차차차차estern blotestern blotestern blotestern blot    
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瀧択 

 

IV IV IV IV ἶ㺆ἶ㺆ἶ㺆ἶ㺆        

    

 㧚㔶㭧☛㯳 ㌆⳾㠦㍲ ┾⺇␾Ṗ ⽊㧊⓪ ộ㦖 㔶㧻㦮 ㌂ῂ㼊 㧻⼓㦮 

䕢ᾊ⪲ 㧎䟊 ㌳₆⓪ ἆὒ㧊┺. ㌂ῂ㼊⓪ ㌂ῂ㼊 ⌊䞒, ₆㩖Ⱏ, 㫇㎎䙂, 

㧊⩝Ợ ㎎ Ṳ㦮 㧻⼓㦒⪲ ῂ㎇♮㠊㧞┺. 㧊 㭧 㫇㎎䙂㦮 ㏦㌗㦖 㧚㔶

㭧☛㯳㦮 ⼧䌲㌳Ⰲ㠦 㭧㣪䞲 㡃䞶㦚 䞶 ộ㦒⪲ ㌳ṗ♮ἶ 㧞┺. 28 㯟 

⍺䝚Ⰶ ❇㦮 㫇㎎䙂 ┾⺇㰞㦮 ㏦㌗㧊 ┾⺇␾⯒ 㧒㦒䌂 ộ㦒⪲ 㡂Ỿ㰖

Ⳇ ┾⺇␾⯒ ☯⹮䞲 㧚㔶㭧☛㯳 ㌆⳾✺㠦 㧞㠊㍲ 㔶㧻㠦㍲ ⍺䝚Ⰶ㦮 

Ṧ㏢⓪ 㧒⩾㦮 㡆ῂ✺㠦 㦮䞮㡂 ⹳䡖㪎 㡾 ㌂㔺㧊┺. 24,29,3적 ⍺䝚Ⰶ㦖 

㔶㧻㠦㍲ ┾⺇㰞 㡂ὒ㠦 㭧㣪䞮Ⳇ, ⍺䝚Ⰶ㦚 㩲Ệ䞲 㮦㠦㍲⓪ 㫇☢₆ 

(foot process)㦮 ⹲╂㧊 ⿞Ṗ⓻䞮Ⳇ Ⱔ㦖 㟧㦮 ┾⺇␾Ṗ ⹲㌳䞲┺⓪ 

㡆ῂṖ 㧞┺. 31 㔺㩲⪲ 㧚㔶㭧☛㯳 ㌆⳾✺㦮 㔶㧻 㫆㰗Ỗ㌂⯒ 䐋䟊 

⿚㍳䞲 ⼧Ⰲ㫆㰗 ἆὒ✺㦚 ⽊Ⳋ glomerular endothiliosis ⪲ 㣪㟓♮

⓪ ㌂ῂ㼊 ῂ㫆㦮 㭧㣪䞲 ⼖䢪⯒ ⽊㧊ἶ 㧞┺.  ⡦䞲 㧊㩚㦮 ⳝⳝ 㡆

ῂ ⏒ⶎ㠦㍲ 㩫㌗ ㌆⳾✺ὒ 㧚㔶㭧☛㯳 ㌆⳾✺㦮 㔶㧻 㫆㰗㠦㍲ ゚ᾦ

䞲 ⍺䝚Ⰶ㦮 ⹲䡚 㩫☚⓪ 㧚㔶㭧☛㯳 ㌆⳾✺㠦㍲ 䡚㩖䧞 ⌄㦖 ộ㦒⪲ 

⋮䌖⌂┺. 25,29 ㌂ῂ㼊 ₆㩖Ⱏ㦮 ⌊䞒 䁷㠦㍲ ⍺䝚Ⰶ㦮 Ⳋ㡃⹮㦧㧊 ㏢

㔺♮㠊 ⋮䌖⋲ ộ㧊┺. 㧊 ἆὒ⓪ 㧚㔶㭧☛㯳 ㌆⳾㠦㍲ ㌂ῂ㼊㦮 ₆

㩖Ⱏ㦒⪲⿖䎆 㫇㎎䙂㦮 䌞⧓㧊 㯳Ṗ䞮⓪ ộ㧊⋮ ㏢⼖㦒⪲ 㫇㎎䙂㦮 

⹲㌆㧊 㯳Ṗ䞮⓪ ộὒ 㧒䂮䞮⓪ ἆὒ㧊┺. 29,32 㧊⩂䞲 ὒ㩫㦖 V갖GF, 



瀧拓 

 

sFlt-1 ❇㦮 䡞ὖ 䡫㎇㧎㧦✺ ⹥ endothelin-1 (갖력-1)ὒ ṯ㦖 ⶒ㰞

✺ὒ 㡆ὖ♮㠊㧞┺. 䔏䧞 갖력-1 㦖 ⍺䝚Ⰶ Ṧ㏢㦮 㭒♲ 㡗䟻㧎㧦⪲ ✲

⩂⌂┺. 㧚㔶㭧☛㯳 ❇㦮 ἓ㤆㠦㍲ 䡞㼃 㧎㧦✺㦖 ㌂ῂ㼊㦮 ⌊䞒 ㎎

䙂⪲⿖䎆 갖력-1 㦮 ㌳㎇ ⹥ ⿚゚⯒ 㥶☚䞮ἶ, 㧊⩝Ợ 㯳Ṗ♲ 갖력-1 㦖 

⍺䝚Ⰶ㦚 䞮䟻㫆㩞 (down regulation)㔲䋺⓪◆, 갖력-1 㦒⪲ 㧎䟊 㫇㎎

䙂 Ⱏ㠦㍲ ⍺䝚Ⰶ㧊 Ṧ㏢♮⓪ ộ㦖 ㎎䙂Ἶỿ (cytoskeleton)㦮 䢲㎇

䢪㢖 㡆ὖ♮ἶ 䝚⪲䎢㞚㩲 䢲㎇䢪㦮 㤦㧎㧊 ♮Ⳇ ㎎䙂Ⱏ㦒⪲⿖䎆 ⿚

Ⰲ㔲䅲 cell supernatant ⪲⿖䎆 ⍺䝚Ⰶ㦮 ⹲㌆㦚 㧊⊢Ợ ♮⓪ ộ 㧊

┺. 3적 

⍺䝚Ⰶ㦖 㫇㎎䙂㦮 㫇☢₆⯒ 㥚䞲 䚲㰖 㧎㧦㧊ἶ synaptopodin 㦖 

㫇㎎䙂㦮 ㎎䙂 Ἶỿ㦚 㥚䞲 䚲㰖 㧎㧦㧎◆ 䞲 㔺䠮㠦㍲⓪ 㫇㎎䙂Ṗ 

㧚㔶㭧☛㯳 㡂㎇㦮 ㏢⼖㠦㍲⓪ Ỗ㿲♮⋮ 㩫㌗ ㌆⳾㦮 ㏢⼖㠦㍲⓪ Ỗ

㿲♮㰖 㞠㦢㦚 ⹳䧢 ⹪ 㧞┺. 34 㯟 㫇㎎䙂 ⹲㌆㦖 ┾⺇␾⯒ 㧒㦒䋺⓪

◆ ₆㡂䞮ἶ, podocyturia ⓪ 㧚㔶㭧☛㯳㦮 䔏⼚䞲 䚲㰖 㧎㧦 ♶ 㑮 

㧞┺⓪ ộ㧊┺.  

㧚㔶㭧☛㯳, ╏␾㎇ 㔶㧻⼧ ❇㦮 㔶㧻 㰞䢮㠦 㧞㠊㍲ ⍺䝚Ⰶ Ṧ㏢

㦮 㤦㧎㧊 㰗㩧㩗㧎 ㌳㎇㦮 㠋㩲Ṗ 㞚┢ ㎎䙂⪲⿖䎆㦮 ⹲㌆㦮 㯳Ṗ⧒

⓪ ㌂㔺㦚 ἶ⩺䟊 ⽒ ➢, 㧚㔶㭧☛㯳㦮 ㌆⳾㠦 㧞㠊㍲ 䡞㼃 ⌊㦮 ⍺

䝚Ⰶ㦮 ⏣☚⓪ 㩫㌗ ㌆⳾✺ὒ ゚ᾦ䞮㡂 ⏨㦖 㑮䂮⪲ Ỗ㿲 ♶ ộ㦒⪲ 

㡞㌗ 䞶 㑮 㧞┺. ⡦䞲 㔺㩲 㧊⻞ 차estern blot 㦚 䐋䞲 㧚㔶㭧☛㯳 



瀧沢 

 

㌆⳾㢖 㩫㌗ ㌆⳾Ṛ㦮 䡞㼃 ⌊ ⍺䝚Ⰶ㦮 Ỗ㿲 ゚ᾦ⯒ ⽊Ⳋ 㧚㔶㭧☛

㯳 ㌆⳾㠦㍲ ⍺䝚Ⰶ㦮 ⹲䡚 ゚㥾㧊 ▪ ⏨Ợ ⋮䌖⌂┺. 㧊⻞ 㔺䠮㠦 

䙂䞾♲ ╖㌗✺㦖 㔶㧻⼧㠦 ὖ䞲 ⼧⩻☚ 㠜㠞㦒Ⳇ 㧚㔶㭧☛㯳 ㌆⳾✺

☚ ┾⺇␾ 㣎㠦⓪ 䡞㞷 㣪㏢㰞㏢ (BUN), 䡞㼃 㭧 䋂⩞㞚䕆┢ ⹥ ␾

㭧 䋂⩞㞚䕆┢ 㑮䂮 ⳾⚦ 㩫㌗㦒⪲ 䡚㨂 㔶㧻⼧㦚 㦮㕂䞶 Ⱒ䞲 ㏢ἂ

㦚 ⽊㧊㰖☚ 㞠㞮┺. ⁎⩂⸖⪲ 㧊 ἆὒ⓪ 㧚㔶㭧☛㯳㦒⪲ 㧎䞲 ⼖䢪

⪲ ㌳ṗ䞶 㑮 㧞┺.  

䞲䘎㦒⪶ 䌲⹮ὒ 䌲㞚Ⱏ (fetal membrane)㠦☚ ⍺䝚Ⰶ㧊 㫊㨂䞮⓪ 

ộ㧊 㞢⩺㪎 㧞┺. 㔶㧻㠦㍲㢖 Ⱎ㺂Ṗ㰖⪲ 䌲⹮ὒ 䌲㞚Ⱏ㠦 㫊㨂䞮⓪ 

⍺䝚Ⰶ 㡃㔲 䔞㌞Ⱏ㦮 䞲 ┾⺇㦒⪲, 㟧㑮⪲⿖䎆 䌲⹮㧊⋮ 䌲㞚Ⱏ㦚 

䐋䞮㡂 ⳾㼊 㑲䢮㦒⪲ ┾⺇㰞㦚 㧊☯㔲䋺⓪◆ 㡃䞶㦚 䞲┺⓪ ộ㧊

┺.33  㧚㔶㭧☛㯳 ㌆⳾㠦㍲ ⍺䝚Ⰶ㧊 䡞㼃㠦㍲ 㯳Ṗ䞮⓪ ộ㧊 ㌆⳾㦮 

㔶⼧㯳㠦 㦮䟊㍲Ⱒ㧊 㞚┢, 㡒㯳⹮㦧ὒ ṯ㦖 㧊㥶⪲ ⳾㼊㢖 䌲⹮㦮 

㧻⼓ 䒂ὒ㎇㧊 ㏦㌗♾㦒⪲ 㧎䟊㍲ 䌲㞚 㔶㧻 ❇ 䌲㞚 䁷㠦㍲ ㌆⳾㦮 

䡞㭧㦒⪲ ⹿㿲♮⓪ ộ☚ 㧚㔶㭧☛㯳 ㌆⳾㦮 䡞㼃 ⍺䝚Ⰶ㧊 㯳Ṗ 䞮⓪ 

㣪㧎㧊 ♶ 㑮 㧞㦒Ⳇ, 䌲⹮ ⹥ 䌲㞚Ⱏ 㧦㼊㦮 䕢ᾊ⪲ ⍺䝚Ⰶ㧊 ⹿㿲 

♮⓪ ộ☚ 䞲Ṗ㰖 㣪㧎㦒⪲ ἶ⩺䟊⽒ 㑮 㧞┺.  

㧊⻞ 㡆ῂ㦮 䞲Ἒ㩦㦒⪲⓪ 㔺䠮ῆ ⹥ ╖㫆ῆ㦮 㑮Ṗ 㧧㦖 ㏢′⳾㦮 

㔺䠮㧊⧒⓪ ộ㧊┺. ⡦䞲 㧊⻞ 㡆ῂ㠦㍲⓪ Ỗ㿲♲ ⍺䝚Ⰶ㦮 㩫⨟䢪Ṗ 

㧊⬾㠊㰖㰖 㞠㞚, 䟻䤚 䡞㭧 ⍺䝚Ⰶ㦮 㟧㧊 㧚㔶㭧☛㯳㦮 㩫☚㢖 㡆



瀧濯 

 

ὖ㎇㦚 㰖┞⓪㰖㠦 ╖䞲 㡆ῂṖ 䞚㣪䞶 ộ㦒⪲ ㌳ṗ♲┺. ⁎Ⰲἶ 㧊

⻞ 㡆ῂ⓪ 㧚㔶㭧☛㯳㧊 ⹲䡚♲ ㌗䌲㠦㍲ 㔺䠮㧊 㧊⭚㰚 ộ㦒⪲ 㧚㔶

㭧☛㯳㦮 㡂⿖⯒ ⋮䌖⌊⓪ 䚲㰖 㧎㧦⪲㖾㦮 Ṗ䂮⓪ 㺔㦚 㑮 㧞㦒⋮ 

㰞䢮㧊 ⹲㌳ 䞮₆ 㩚 㡞䁷 㧎㧦⪲㍲㦮 Ṗ䂮⯒ 㰖┞⓪㰖㠦 ╖䟊㍲⓪ 

㞢 㑮 㠜┺.  

☯ⶒ 㔺䠮㦚 䐋䟊㍲⓪ ⍺䝚Ⰶ㦮 Ṧ㏢Ṗ ┾⺇␾⯒ 㧒㦒䋺⓪ ộ㦒⪲ 

㡞㌗♮㰖Ⱒ 㞚㰗 㧎Ṛ㠦㍲⓪ 㩫䢫䧞 ⍺䝚Ⰶ㦮 Ṧ㏢Ṗ ┾⺇␾㦮 㤦㧎

㧎 ộ㧎㰖 㞚┞Ⳋ ┾⺇␾Ṗ ⽊㧚㦒⪲ ⍺䝚Ⰶ㧊 Ṧ㏢♮⓪ ộ㧎㰖⓪ ⳛ

䢫䧞 ῂ⼚♮㰖⓪ 㞠㞮┺. ⁎⩂⋮ ┾⺇␾㢖 ⍺䝚Ⰶ㧊 㡆ὖ♮㠊㧞㦢㦖 

⿚ⳛ䞲 ㌂㔺㧊Ⳇ 㧊 㔺䠮㦚 䏶╖⪲ 䞮㡂 㞴㦒⪲ ⍺䝚Ⰶ㧊 㧚㔶㭧☛㯳

㦮 㡞䁷 㧎㧦⪲ ㌂㣿䞶 㑮 㧞⓪㰖㠦 ╖䞲 㿪Ṗ㩗㧎 㡆ῂ☚ 䞚㣪䞮Ỷ

┺.   
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ObjectiveObjectiveObjectiveObjective: Nephrin is one of the slit membrane proteins of 

podocytes in the kidney. It is known that the nephrin is shed 

in the urine in nephropathy accompanying proteinuira. 려o the 

aim of this study was to evaluate the difference in the serum 

nephrin level between normal and preeclamptic pregnancies. 

MethodsMethodsMethodsMethods: A total of 2적 pregnant women from May to 

려eptember, 2적적8 who received prenatal care and underwent 

delivery at 려everance Hospital participated in the study. 력he 

patients were divided into two case groups: 력he 

preeclamptic group includes 13 women diagnosed as 
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preeclampsia and a normal group of 레. 력heir serum were 

collected before delivery and analyzed by 차estern blotting 

for comparing serum nephrin expression.  

ResultResultResultResultssss: 력here was no difference in age, body weight of 

pregnant women, BUN, serum creatinine, urine creatinine 

level and gestational age between two groups. But, 

preeclampsia group had significantly higher systolic blood 

pressure (152±14.18 mmHg vs 1적8.8렇±레.적1 mmHg, 

P<적.적적1) and diastolic blood pressure (93.15±레.49 mmHg vs 

레3.5레±1적.29 mmHg, P<적.적적1) and lower baby weight 

(2렇82.31±555.12 g vs 33렇5.레1±4적1.12 g, P=적.적11). Also 

preeclampsia group had higher serum sFlt-1 level 

(3594.84±1994.35 pg저ml vs 1545렇.5레 ± 레렇레적.3레 pg저ml, 

P=적.적적2). 

In serum 차estern blot analysis, serum nephrin was detected 

in 1적 of 13 in preeclampsia women (레렇.9%) but only 2 of 레 

(28.렇%) in normal pregnancy women showing statistically 

significant difference (p=적.적32).  

바onclus바onclus바onclus바onclusionionionion: As for preeclampsia women, we found they had 

higher amount of nephrin in serum when compared with 
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normal pregnancy women. 력herefore, we believe that 

nephrin could become one of significant markers of 

preeclampsia.  
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