
ÍĆê IgAƄœ'
�6ŭƹn� IgA1(ƈÜŗîž 

¬ŉ� Śk 

ĄĸÂÈÂÈƽ�ĤÈŷ¥ŝŤš�  

ņ}ğƃƣũ�ÈÐýƄƇ�Œ�šÈ�ƷǎŦt�šǏ 

ǎryǐñŉkƑþøǏ 

 

Clinical significance of galactose-deficient IgA1 in familial IgA nephropathy 

Masakazu WADA 

Division of Clinical Nephrology and Rheumatology, Niigata University Graduate School of 

Medical and Dental Sciences 

(Director: Prof. Ichiei NARITA) 

 

  



�ƖĈ� 

ƮÛ	
 IgAƄœ(ŕœ'ŭƹn� IgA1ǎGalactose-deficient IgA1ǐGd-IgA1Ǐ(Ƽo�Š

®�7"
6�.�ÍĆê IgA Ƅœëƀ	
 
3*�(Əźƀ# Gd-IgA1 �Ǌ�#	6

$
�¼«1	5	
 IgA1 (ŭƹn�'ƴzƖ²�Ƶ�ŗ'Ƽo�"
6�$�Š®�

7"
6�ò�)ćĔ'
�6ÍĆê IgAƄœÍů(¢ǂ9Ɛ
	
 ¤Íů�Ĝñƀ(ŭ

ƹn� IgA1(ĶÉ9Ɛ
	
 ÍĆê IgAƄœÍů'
�6 Gd-IgA12ƈÜóƗiŒńó

Ɨ$(ƼƱ9ƣ,��Ƅņě# IgAƄœ$Ɵă�7�ëƀ�ƕÿ�Æ¶�6ÍĆê IgA

Ƅœ( 9 Íů�4�(Ĝñƀ 34 §$ÔŎÙ(&
�ÙÏļƀ 32 §( Gd-IgA1 �9

ELISA#ĶÉ�ĪƬ���Gd-IgA1�)	
 Íů�ĜñƀŽ (n = 34) #đî'Ǌ�#	

 � (P < 0.001)�Íů�Ĝñƀ9 IgAƄœëƀŽ (n = 16) $Íů�Əźƀ'��"Ï

ļŽ$ĪƬ�6$	
 ÏļŽ	
 Íů�ƏźƀŽ	
 IgAƄœëƀŽ(Ǆ' Gd-IgA1�lĊ�

6�¨�ơ047	
 IgAƄœëƀŽ)ÏļŽ'ĪƬ�"đî'Ǌ�#	 � (P < 0.001)�

.�Íů�Ú· Gd-IgA1 ��Ǌ
Íů)ċ4�'ıƯŁ�Ǌ
ÙęƊ}�êƴzĝá

9Š���ƄņěóƗ9ěƞ�å6ÍĆê IgAƄœëƀ 8§'

"	
 Gd-IgA1)Ƅņ

ěČ(ÔƎŖƸ$đî&ģ(řƼƼ�9ơ0�ǎP = 0.046Ǐ�ŮŃ}Œ¿�4ŧ��7

�ųŻǁÌß'!
")	
 ŶƝÈŗ'đî#)&
�	
 Gd-IgA1�Ǌ�#	6-%ŮŃ

}ǁÌß�Ǌß#	6�¨�ơ047�ǎP = 0.06Ǐ�ćĔu(ÍĆê IgAƄœÍů#)

Gd-IgA1)đî'Ǌ�#	5	
 Gd-IgA1� IgAƄœ(ŕœiƲÕ'Ƽo�"
6£ƃê



�ſ�47��ÍĆê IgA Ƅœ( Gd-IgA1 ')Áĝê�	5	
 ƁĎ'	6ƴzĝá2

�²ƴzÅ��7�7Ŏ&6£ƃê�Š®�7�� 

�AjgjS�� ÍĆê IgAƄœ	
 ŭƹn� IgA1	
 Helix aspersa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

���Ƥī��� �951-8510� Ąĸ×qÃ�ĉŌư 1-757� ĄĸÂÈÂÈƽ�ĤÈŷ¥

ŝŤš� ƄƇ�Œ�šÈ�ƷǎŦt�šǏ¬ŉŚk 



�ŸƜ� 

IgAƄœ)	
 ŮŃ}aGhB<`ŲƂ(¾ħ	
 »ƪ(¾ņ$aGhB<`ǅ¹+( IgA

(ǇūĿĬśĽ9ľç$�	
 ñu�ŕêðêŮŃ}Ƅĺ( 40Ǎwl$ǆß�Ǌ
őë

#	6�Ƅņěä 20Ûƻ#Ű 40%�ēĒƄn�'Ɖ6$¼«�7"
5	
 Ƅğƃ(±

ä)è��13�&
�$�Ŝ47"
6�IgAƄœ(ŕœiƲÕğÝ)��'ƛċ�

7")
4�	
 �k(�²iƲÕĝá#)Ƣċ�!�&
Áĝê9ö!őë$ſ�47

"
6�ŕœiƲÕğÝ$�"ƴz²Å	
 ǈĽiŲƋi<;dJõ�&%(Ņ½²Å(

Ƽo	
 ŭƹn� IgA1&%�ſ�47"
6� 

IgAƄœ)Çŕ��Á
$�7"
6�	
 ÍĆê IgAƄœœ��Æ¶�6�$	
 ŕœ

Ł(uŢÖ&%�4	
 ŕœ'
�6ƴz²Å(Ƽo�íÉ�7"
6�IgAƄœ'
�

6ÍĆǂţê'!
")	
 ġŪ#) 14%$¼«�7"
6 1)�Gharavi 4)ġŪ(ÍĆ

ê IgAƄœ 30ÍůŰ 150§(Ʊƹƛė9	
 �EU`9?Vj�6^;CfGQb;R

^j?j9�ň�"Ɛ
	
 Ŧ 6ęƊ}ƺƅ 22-23ō(Ű 6.5cM(ǅ¹' IgAƄœ$â


Ʊƹ9ơ06$¼«�� 2)����	
 Ű 40%(Íů#)�(ǅ¹'Ʊƹ)&�	
 ƴzƁ

Ď�Ŏ&6G[M;\�Æ¶�6£ƃê9Š®�"
6�Êǀ	
 �(ä 2q36	
 4q26-31	
 

17p12-22	
 &%(ǅ¹�¼«�7"
6 3)4)�ƮÛ	
 Çŕê IgA Ƅœ'Ï�"�EU`

ƼƱƛė�Ɛ87	
 HLA 2Ɠ}ƼƱ�æ²Å	
 ĺœêG;R?;h&%(cJC:e

d�¦É�7"
6� 5-7)	
 �}(ŕœƖ²(ÿǍ9Ƣċ�6'$%.5	
 .�ÍĆê

IgAƄœ'
�6�²ƴzÅ).�¦É�7"
&
� 



IgA1�ÅXhIƵ') Oŵ¥¸�Æ¶�	
 �(ŭƹ)��35 N-:LOd@bCR

G_h(GalNAc)$@bCRjJ(Gal)�4Ĝñ�7	
 �4'�(À�'H:dƶ� Gal


3* GalNac 'ŵ¥�å6�ƮÛ	
 IgA Ƅœëƀ(Əq
3*ŮŃ}'Ĭś�"
6

IgA1�ÅXhIƵOŵ¥¸ŭƹ�Gal(ĴÓ��ŭƹn� IgA1ǎGalactose-deficient IgA1	
 

wm Gd-IgA1Ǐ#	6$
�¼«�	5 8-11)	
  IgAƄœ(ŕœiƲÕ(k²#	6£ƃ

ê�Š®�7"
6��( Gd-IgA1)	
 �79ľŎŗ'ě��6 HAAǎHelix aspersaǏ

ŊĖeCOh9~ň�� ELISAĮ#ě�#�6�$�£ƃ#	5 12)	
 �(ąĮ9ň


�	
 ġŪu	
 ćĔu	
 qµu	
 :Zc?ůŪµu'
�6¼«#)	
 Gd-IgA1)ëƀŽ

'

"đî'Ǌ�#	6�$�Š�7"
6 12-15)�ƮÛ	
 ġŪ(ÍĆê IgAƄœ 2Í

ů#ëƀ'��"ƏźƀŽ'

"1 Gd-IgA1 �Ǌ�#	6$¼«�7 16)	
 IgA1 (ŭ

ƹn�Ŀï)	
 ƴzƖ²(Ƽo�Š®�7���4'	
 qµu2:Zc?ůŪµu'



"1 IgAƄœëƀ(Əźƀ# Gd-IgA1�Ǌ�#	6$¼«�7 14)15)	
 .�	
 Ò��2

űĂŒêƄĺ#1 Gd-IgA1�lĊ�"
6$¼«�7� 17)� 

ĔŝŤ)	
 ćĔ'
�6ÍĆê IgAƄœÍů(¢ǂ9Ɛ
	
 ¤Íů�Ĝñ­(ŭƹn

� IgA1 9ĶÉ�	
 �(ƴzƁĎ2ƈÜóƗiŒńóƗ$(ƼƱ9ċ4�'�6�$9

Řŗ$��� 

 

  



�ąĮ� 


�-
ǐ 

� ěƞ��Íů)	
 Ƅņě# IgAƄœ$Ɵă�7�ëƀ�ƕÿÆ¶�6ÍĆê IgAƄœ

(Íů$���¢ǂ�� 9Íů9³ 1'Š���( 9Íů(Ĝñ­ 34§�4ƏĲGh

\d9å6�$�#�	
 �(�� 16§� IgAƄœ$Ɵă�7"
��ĪƬÏļƀŽ$

�"	
 35 ĥwl#	
 ƄğƃģÙ�!ěÔŎÙ)&�	
 ÍĆĦ'Ƅőë(&
	
 32 §(

ƏĲGh\d9¢ǂ��� 

������� ��ǐ 

¤Gh\d( Gd-IgA19Ġ(3�& ELISAĮ#ĶÉ���)�0' F(ab’)2 fragment of 

goat anti-human IgA (Jacson Immuno Research, West Grove, PA, USA) 9 0.05M bicarbonate 

buffer (pH9.6) # 3 µg/ml(Ĺß'ƣĀ�	
 4�#kč]cJOehƔ 96-well\ejR 

(nunc, Roskilde, Denmark) '´ř����\ejR(įİ) 0.01M phosphate-buffered 

saline (PBS) -0.05% Tween-20 (PBST) 9ň
"¤�(Ĩƿ# 3±Ɛ ��´ř���\

ejR) PBST# 1%'ƣĀ�� bovine serum albumin (Sigma-Aldrich, St Louis, MO, USA) 

9ň
"Ëĵ# 1Čƻ[fPAhD��� 

¤ě}(Əķ IgAĹß)±0 10µg/ml'ƣĀ�"
�	
 \ejRl( 3!( well'�7

Ëĵ#kč¡é����Oŵ¥¸ŭƹl( GalNAc�4ēť(H:dƶ9ƾ��6�0

'	
 Vibrio cholerae ŊĖ( neuraminidase (Roche, Penzberg, Germany) 9 0.05M acetate 



buffer (pH5) # 10mU/ml (Ĺß'ƣĀ�	
 ¤ well'�� 37�# 3Čƻ¡é�����

(ä 2 µg/ml(Y>Oh#ĞƧ�7� GalNAcľŎŗ& HAA lectin (Sigma) 9¤ well'

�� 37�# 3 Čƻ¡é����įİä	
 streptavidin-horseradish peroxidase conjugated 

(Thermo Fisher Scientific Inc., Rockford, IL, USA) 9�� 37�# 1 Čƻ¡éä	
 

O-phenylendiamine dihydrochloride (OPD) –urea hydrogen peroxide (Sigma) #ŕƊ¡é9

��Şƶ#¡é�Ģä	
 492nm(ª�ß9ĶÉ��� 

� Êǉĕx'36¿�9ďÒ��6�0'¤\ejR'ģÙXR IgA ŊĖ(JMhN

jSGh\d(Bethyl) 9����.�	
 JMhNjS( Gd-IgA1 $�" IgA1 _=fj

^ëƀŊĖ(ě}�4ŬƔ��Gh\d9~ň�	
 �(Gh\d 1µg'Ï�6 HAA(

¡éê9 100%$�	
 ¤Gh\d(¡éê9ěƸŹ9ň
"ŧ���� 

��1����	��ǐ 

ƄņěĞĔ�#(	
 aGhB<`ŲƂ¾º (C)	
 aGhB<`»ƪ¾ņ (M)	
 �ũêŮ

Ń}ş� (GS)	
 �ũêŮŃ}ş� (SS)	
 Ũ�ŲƂ¾Á (E)	
 �Đ}ãñ (Cr)	
 ÔŲŨ

ƻƪǁÌ (I)(Æ¶�¥9 0: 0%	
 1: <25%	
 2: 25-50%	
 3: 50-75%	
 4: >75%(3�'J

F:����ÔŲŨƻƪǁÌwÀ(¤JF:�4ŮŃ}Œ¿JF:9ŧ��	
 Gd-IgA1

$(řƼƼ�9ěƞ��� 

����ǐ 

¤Ž'
�6 Gd-IgA1 �(ĪƬ'!
")	
 UhWbaRcPCƛėǎMann-Whitney




3* Kruskal-WallisǏ9ň
��ÁŽƻ(�¨ěÉ)	
 Jonckheere-Terpstra trend ěÉ

9ň
��Gd-IgA1$ƈÜóƗ	
 ƄųŻǁÌß(řƼƼ�'!
")	
 SpearmannřƼ

ƛė9ň
��ŶƝƛė) Stata/MP 13.1 (StataCorp, TX, USA)9ň
	
 P < 0.05 9ŶƝÈ

ŗđîÖ$��� 

  



�ŵĘ� 

v±ěƞ��ÍĆê IgAƄœÍů(żëƀǎƄņě#Ɵă�7� IgAƄœǏ(Ú·Û

ǌ) 32 � 14ĥ	
 ŋÄĪ) 1 : 1.3	
 ǃżëƀǎÍů�ƏźƀǏ(Ú·Ûǌ) 53 � 18

ĥ	
 ŋÄĪ) 1 : 1.1	
 ĪƬÏļŽ(Ú·Ûǌ)	
 43 � 6ĥ	
 ŋÄĪ) 1 : 2.2#	 �

�Ƴ�'¼«�7�ư5	
 ÍĆê IgAƄœ(ƴzĝá)ÙęƊ}�êƴz�íÉ�7	
 

¤Íů#ıƯŁ�Ŏ&6$ſ�47�� 

Gd-IgA1�)	
 Íů�ĜñƀŽ (n = 34) $ÏļŽ (n = 32) $(ĪƬ'

"	
 Íů

�ĜñƀŽ#đî'Ǌ�#	 � (65.8 � 10.9 vs. 56.0 � 7.8 (%), P < 0.001) (³ 2A)

�.�	
 Íů�Ĝñƀ9 IgAƄœëƀŽ (n = 16) $Íů�Əźƀ'��"	
 ÏļŽ (n = 

32) $ĪƬ�6$	
 ÏļŽ	
 Íů�Əźƀ	
 IgAƄœëƀ(Ǆ' Gd-IgA1�đî'lĊ

�6�¨�ơ047� (³ 2B, P < 0.001)� 

¤Íůĩ(Ú· Gd-IgA19ĪƬ�6$	
 �}(q# Gd-IgA1)Áĝê9Š�	
 |�

9Š�Íů�4Ǌ�9Š�Íů9kÉ(�¨#�Ø��6�$�£ƃ#	 � (³ 3A, 

P = 0.003)�01
3* 07Íů$ 21
3* 26Íů9�7�7(Ž$�" Gd-IgA19ĪƬ

�6$	
 01
3* 07Íů#ŶƝÈŗ'đî'Ǌ�#	6�$�Š�7� (³ 3B, P = 

0.016)�Gd-IgA1�Ǌ�9Š�Íů)	
 ċ4�'ıƯŁ�Ǌ
ÙęƊ}�êƴzĝá9

Š�	
 |�9Š�Íů)pƙ(ƒł¸�ċ4�#&�	
 ıƯŁ(|
ÙęƊ}�êƴz

ĝá	6
) de novo¿Ŏ�ŏ87� (³ 1)� 



Ġ'ÍĆê IgAƄœ'

"	
 ƄņěóƗ9ěƞ�å� 8§9Ïƨ$� (ƒ)	
 Gd-IgA1

$ƈÜóƗ	
  *ƄųŻǁÌß$(ƼƱ9ěƞ���ƄņěČ'Ƅğƃ�|m	
 	6


)ēĒƄn�'ƲƐ�� 2œ�)	
 Gd-IgA1�Ǌ�#	 ��Gd-IgA1)ƄņěČ(Ô

ƎŖƸ$đî&ģ(řƼƼ�9ơ0� (³ 4A, P = 0.046) �ƄųŻǁÌß)ŮŃ}Œ¿	
 

ÔŲŨƻƪŒ¿'

"�7�7JF:����ŮŃ}ǁÌJF:)ÔŲŨƻƪŒ¿$

đî(řƼƼ�9ơ0� (P = 0.026)�Gd-IgA1$ŮŃ}ǁÌJF:(řƼƼ�'!
"

)	
 ŶƝÈŗ')đî#)&
�	
 Gd-IgA1�Ǌ�#	6-%ŮŃ}ǁÌ�Ǌß#	6

�¨�ơ047�ǎ³ 4B, P = 0.06Ǐ� 

  



�ſÎ� 

ĔŝŤ#)	
 ÍĆê IgAƄœëƀ'

"ŭƹn� IgA1)FhRfjd351đî

'Ǌ�9Š���Ƴ�	
 Çŕê IgAƄœ#)�Ùu'ĪƬ�"ŭƹn� IgA1�đî'

Ǌ�#	6�$�¼«�7"
6 12)13)�.�	
 Ghravi4)ġŪ(ÍĆê IgAƄœ9Ïƨ

' Gd-IgA19ĶÉ�	
 IgAƄœëƀ#)FhRfjd'Ī�"đî' Gd-IgA1�Ǌ�#

	6�$'��	
 �(Íů�(Əźƀ2Çŕê IgAƄœ(Əźƀ1FhRfjd'Ī�

"đî' Gd-IgA1�Ǌ�#	6�$9Š�� 16)�Lin X4)qµu(	
 Hastings MC4

):Zc?ůŪµu(	
 Kiryluk K4)Ò�( IgAƄœëƀ(Əźƀ9Ïƨ$�"¦ĝ

(ŵĘ9¼«�"
5 14)15)17)	
 Ŏ&6uŢ'

"1ŭƹn� IgA1')ƴzƖ²�Ƽ

o�"
6�$9Š���ĔŝŤ#1 IgAƄœëƀ)Íů�Əźƀ2FhRfjd'Ī

�"ď1Ǌ�#	5	
 �4'�(Əźƀ)pƀ(qƻ(�9Š���ŭƹn� IgA1(

ŇņğÝ)nċ&Ļ�Á
�	
 Ƴ�(¼«1©0"	
 ŭƹn� IgA1(Ňņ'ƴzƖ²

�Ƽo�"
6£ƃê)Ǌ
$ſ�47�� 

ÍĆê IgAƄœ9đ�6Íů#) Gd-IgA1�Ǌ�#	 ��	
 �7�7(Íů#(

ĪƬ'

"	
 Gd-IgA1(Áĝê�ơ047� (³ 3)�35ŭƹn� IgA1�Ǌ�#	

6 01Íů2 07Íů#)	
 ıƯŁ(Ǌ
ÙęƊ}ê�êƴzĝá�ƚÎ�7��ką	
 

ÍĆê IgAƄœ(q#)35ŭƹn� IgA1�|�#	6 21Íů2 26Íů#)pƙ'

ċ4�&żëì¼&�	
 |ıƯŁ(ÙęƊ}ê�êƴzĝá	
 	6
)ņħŲƂ'
�



6 de novo¿Ŏ�Ƽo�"
6£ƃê�íÉ�7��ÍĆê IgAƄœ'

")	
 �E

U`Ʊƹƛė'35ƕÿ(ƴzÅà�¦É�7"
5 2-4)	
 �(ƴzƁĎ)·k#)&

�ƕÿ(�²ƴzÅ(Æ¶�ùĶ�7"
6�v±	
 ƛė��Íů'

"1ŭƹn�

IgA1(�Ø')Áĝê�	5	
 �(ƴzƁĎ2ƴzĝá)�7�7Ŏ&6�$�íÉ

�7�� 

ÍĆê IgAƄœ'

"ŭƹn� IgA1�Ǌ�9Š�œ�)	
 ÔƎŖƸ�Á�	
 Ƅų

ŻǁÌß�Ǌß#	6�¨�ơ047��Çŕê IgAƄœ'

"	
 ŭƹn� IgA$ų

ŻǁÌß(ƼƱ�¼«�7"
6��(a?TK`$�"	
 ŭƹn� IgA1�ÁƸ}9

ãñ��5	
 ŭƹn� IgA1(XhIƵ9ľŎŗ'ơƧ�6 IgG'35ŭƹn�

IgA1-IgG�Őƕ¥}�ãñ�7	
 �7�ŮŃ}'Ĭś�ųŻǁÌ9ƫ���$�ú¯

�7"
6 18-20)�ĔŝŤ'

"1	
 ŭƹn� IgA1�Ǌ�#	6œ�)ŮŃ}ǁÌ�

Ǌß#	5	
 �7'{��Đ}ãñ2ÔŲŨƻƪǁÌ�ơ047	
 Ƅğƃ1|m�"


��œ�ÿ)Ó&
�	
 01Íů#)�"(żëƀ#ŭƹn� IgA1�Ǌ�#	5	
 Ƅų

ŻǁÌß1Ǌß#	5	
 35ľŎŗ&ƴzƁĎ�Æ¶�"
6$ſ�47�� 

ĔŝŤ( Gd-IgA1(Ơ�)	
 ŕœČ	6
)ƄņěČ#)&
�Gd-IgA1)ôĚû�

2JQf;SĭŔ'35ü°�å6�$�¼«�7"
6 21)�ĔŝŤ'

"1ÍĆê

IgAƄœ'Ï�"Ƴ�(ĭŔ� Gd-IgA19|m���£ƃê)	6$ſ�476���

�	
 œ�ÿ)Ó&
&�41 IgAƄœëƀ#)	
 ĭŔä(ŴƳ'

"1 Gd-IgA1�



Ǌ�#	6�¨)ċ4�#	5	
 ÍĆê IgAƄœ(ƴzƁĎ$�"�(ŕœ' Gd-IgA1

�Ƽo�"
6$ſ�47�� 

  



�ŵƥ� 

ćĔu(ÍĆê IgAƄœëƀ'

"ŭƹn� IgA1)đî'Ǌ�#	5	
 .�ŭƹ

n� IgA1�Ǌ�#	6-%ųŻǁÌ�Ǌß#	6�$�Š�7���4'	
 ÍĆê IgA

Ƅœ(ŭƹn� IgA1')Áĝê�	5	
 ƁĎ'	6ƴzĝá2�²ƴzÅ��7�7

Ŏ&6£ƃê�Š®�7�� 

  



³ 1 

ĔŝŤ#¢ǂ��ÍĆê IgAƄœ 9Íů�Ƅņě#Ɵă�7� IgAƄœ)ǋ	
 ěÔŎÙ

(/)Dej	
 ěÔ#ŎÙóƗ&�)Ŗ#Š��* ĔŝŤ# Gd-IgA19ĶÉ��� 

 

³ 2 

A: Íů�Ĝñƀ)ÏļŽ351đî' Gd-IgA�Ǌ�#	6 (P < 0.001) �B: ÏļŽ	
 

Íů�Əźƀ	
 ÍĆê IgAƄœëƀ(Ǆ'Gd-IgA1�lĊ�"
6 (P for trend < 0.001)� 

 

³ 3 

A: IgAƄœëƀ�ƕÿÆ¶�6Íů'

"	
 Íů�Ú· Gd-IgA1)Íůƻ#Ŏ&6 

(P for trend = 0.003)�B: 01
3* 07Íů)	
 21
3* 26Íů'ĪƬ�"đî'Íů�

Ú· Gd-IgA1�Ǌ�#	6 (P = 0.016) � 

 

³ 4 

A: ÍĆê IgAƄœëƀ( Gd-IgA1$ƄņěČ(ÔƎŖƸ (UP/UCr) )đî&ģ(řƼ

Ƽ�'	6�B: ÍĆê IgAƄœ( Gd-IgA1$Ƅņě'
�6ŮŃ}ǁÌJF:)ģ(

řƼƼ�'	6 (P = 0.06) � 

 



ƒ 

ƄųŻǁÌß9ěƞ��ÍĆê IgAƄœ(kƘ 

G.I. score: ŮŃ}ǁÌJF:ǑÔŲŨƻƪǁÌ9ƾ�¤ŮŃ}Œ¿�4ŧ����C: a

GhB<`ŲƂ¾ħ	
 M: aGhB<`»ƪ¾ņ	
 GS: �ũêŮŃ}ş�	
 SS: �ũê

ŮŃ}ş�	
 I: ÔŲŨƻƪǁÌ	
 E: Ũ�ŲƂ¾Á	
 Cr: �Đ}ãñ	
 TBMD: ƌƍ»Þ

ƆŒ	
 ESRD: ēĒƄn� 

 

 

�Ʀƭ�� ĔŝŤ'ǀ�"	
 ĝ�&�÷Ñ9Ʃ5.��ñŉkƑþø'ĳƦ
��.�� 

  



�āŀ� 

1) Scolari F: Familial IgA nephropathy. J Nephrol 12:213–219, 1999. 

2) Gharavi AG, Yan Y, Scolari F, Schena FP, Frasca GM, Ghiggeri GM, Cooper K, Amoroso A, 

Viola BF, Battini G, Caridi G, Canova C, Farhi A, Subramanian V, Nelson-Williams C, 

Woodford S, Julian BA, Wyatt RJ, Lifton RP: IgA nephropathy, the most common cause 

of glomerulonephritis, is linked to 6q22-23. Nat Genet 26:354–357, 2000. 

3) Bisceglia L, Cerullo G, Forabosco P, Torres DD, Scolari F, Di Perna M, Foramitti M, 

Amoroso A, Bertok S, Floege J, Mertens PR, Zerres K, Alexopoulos E, Kirmizis D, 

Ermelinda M, Zelante L, Schena FP, European IgAN Consortium: Genetic heterogeneity 

in Italian families with IgA nephropathy: suggestive linkage for two novel IgA 

nephropathy loci. Am J Hum Genet 79:1130–1134, 2006. 

4) Paterson AD, Liu X-Q, Wang K, Magistroni R, Song X, Kappel J, Klassen J, Cattran D, St 

George-Hyslop P, Pei Y: Genome-Wide Linkage Scan of a Large Family with IgA 

Nephropathy Localizes a Novel Susceptibility Locus to Chromosome 2q36. Journal of 

the American Society of Nephrology 18:2408–2415, 2007. 

5) Feehally J, Farrall M, Boland A, Gale DP, Gut I, Heath S, Kumar A, Peden JF, Maxwell PH, 

Morris DL, Padmanabhan S, Vyse TJ, Zawadzka A, Rees AJ, Lathrop M, Ratcliffe PJ: 



HLA Has Strongest Association with IgA Nephropathy in Genome-Wide Analysis. 

Journal of the American Society of Nephrology 21:1791–1797, 2010. 

6) Gharavi AG, Kiryluk K, Choi M, Li Y, Hou P, Xie J, Sanna-Cherchi S, Men CJ, Julian BA, 

Wyatt RJ, Novak J, He JC, Wang H, Lv J, Zhu L, Wang W, Wang Z, Yasuno K, Gunel 

M, Mane S, Umlauf S, Tikhonova I, Beerman I, Savoldi S, Magistroni R, Ghiggeri GM, 

Bodria M, Lugani F, Ravani P, Ponticelli C, Allegri L, Boscutti G, Frasca G, Amore A, 

Peruzzi L, Coppo R, Izzi C, Viola BF, Prati E, Salvadori M, Mignani R, Gesualdo L, 

Bertinetto F, Mesiano P, Amoroso A, Scolari F, Chen N, Zhang H, Lifton RP: 

Genome-wide association study identifies susceptibility loci for IgA nephropathy. Nat 

Genet 43:321–327, 2011. 

7) Yang C, Jie W, Yanlong Y, Xuefeng G, Aihua T, Yong G, Zheng L, Youjie Z, Haiying Z, 

Xue Q, Min Q, Linjian M, xiaobo Y, Yanling H, Zengnan M: Genome-wide association 

study identifies TNFSF13 as a susceptibility gene for IgA in a South Chinese population 

in smokers. Immunogenetics 64:747–753, 2012. 

8) Allen AC, Bailey EM, Barratt J, Buck KS, Feehally J: Analysis of IgA1 O-glycans in IgA 

nephropathy by fluorophore-assisted carbohydrate electrophoresis. J Am Soc Nephrol 

10:1763–1771, 1999. 



9) Odani H, Hiki Y, Takahashi M, Nishimoto A, Yasuda Y, Iwase H, Shinzato T, Maeda K: 

Direct evidence for decreased sialylation and galactosylation of human serum IgA1 Fc 

O-glycosylated hinge peptides in IgA nephropathy by mass spectrometry. Biochem 

Biophys Res Commun 271:268–274, 2000. 

10) Hiki Y, Odani H, Takahashi M, Yasuda Y, Nishimoto A, Iwase H, Shinzato T, Kobayashi Y, 

Maeda K: Mass spectrometry proves under-O-glycosylation of glomerular IgA1 in IgA 

nephropathy. Kidney Int 59:1077–1085, 2001. 

11) Allen AC, Bailey EM, Brenchley PE, Buck KS, Barratt J, Feehally J: Mesangial IgA1 in 

IgA nephropathy exhibits aberrant O-glycosylation: observations in three patients. 

Kidney Int 60:969–973, 2001. 

12) Moldoveanu Z, Wyatt RJ, Lee JY, Tomana M, Julian BA, Mestecky J, Huang W-Q, 

Anreddy SR, Hall S, Hastings MC, Lau KK, Cook WJ, Novak J: Patients with IgA 

nephropathy have increased serum galactose-deficient IgA1 levels. Kidney Int 71:1148–

1154, 2007. 

13) Shimozato S, Hiki Y, Odani H, Takahashi K, Yamamoto K, Sugiyama S: Serum 

under-galactosylated IgA1 is increased in Japanese patients with IgA nephropathy. 

Nephrology Dialysis Transplantation  23:1931–1939,2008. 



14) Lin X, Ding J, Zhu L, Shi S, Jiang L, Zhao M, Zhang H: Aberrant galactosylation of IgA1 is 

involved in the genetic susceptibility of Chinese patients with IgA nephropathy. 

Nephrology Dialysis Transplantation 24:3372–3375, 2009. 

15) Hastings MC, Moldoveanu Z, Julian BA, Novak J, Sanders JT, McGlothan KR, Gharavi 

AG, Wyatt RJ: Galactose-deficient IgA1 in African Americans with IgA nephropathy: 

serum levels and heritability. Clinical Journal of the American Society of Nephrology 

5:2069–2074, 2010. 

16) Gharavi AG, Moldoveanu Z, Wyatt RJ, Barker CV, Woodford SY, Lifton RP, Mestecky J, 

Novak J, Julian BA: Aberrant IgA1 Glycosylation Is Inherited in Familial and Sporadic 

IgA Nephropathy. Journal of the American Society of Nephrology 19:1008–1014, 2008. 

17) Kiryluk K, Moldoveanu Z, Sanders JT, Eison TM, Suzuki H, Julian BA, Novak J, Gharavi 

AG, Wyatt RJ: Aberrant glycosylation of IgA1 is inherited in both pediatric IgA 

nephropathy and Henoch–Schönlein purpura nephritis. Kidney Int 80:79–87, 2011. 

18) Suzuki H, Kiryluk K, Novak J, Moldoveanu Z, Herr AB, Renfrow MB, Wyatt RJ, Scolari F, 

Mestecky J, Gharavi AG, Julian BA: The Pathophysiology of IgA Nephropathy. Journal 

of the American Society of Nephrology 22:1795–1803,2011. 



19) Suzuki Y, Matsuzaki K, Suzuki H, Okazaki K, Yanagawa H, Ieiri N, Sato M, Sato T, 

Taguma Y, Matsuoka J, Horikoshi S, Novak J, Hotta O, Tomino Y: Serum levels of 

galactose-deficient immunoglobulin (Ig) A1 and related immune complex are associated 

with disease activity of IgA nephropathy. Clin Exp Nephrol 18:770-777, 2014. 

20) Berthoux F, Suzuki H, Thibaudin L, Yanagawa H, Maillard N, Mariat C, Tomino Y, Julian 

BA, Novak J: Autoantibodies Targeting Galactose-Deficient IgA1 Associate with 

Progression of IgA Nephropathy. Journal of the American Society of Nephrology 

23:1579–1587, 2012. 

21) Nakata J, Suzuki Y, Suzuki H, Sato D, Kano T, Yanagawa H, Matsuzaki K, Horikoshi S, 

Novak J, Tomino Y: Changes in Nephritogenic Serum Galactose-Deficient IgA1 in IgA 

Nephropathy following Tonsillectomy and Steroid Therapy. Moura IC, editor. PLoS 

ONE 9, 2014. 

 

 



01 02 04

05 06 07

21 26 25

図 1

*
* * *

* *

*
*

*

* *
* *

* *

* * *

* * *
* *
* * * * *

* * *
*
*

腎生検でIgA腎症
検尿異常



40.0

50.0

60.0

70.0

80.0

90.0

100.0

G
d-
Ig
A
1

40.0

50.0

60.0

70.0

80.0

90.0

100.0

G
d-
Ig
A
1

対照者 家系内 
構成者 対照者 家系内 

血縁者 IgA腎症

図 2

A B

P < 0.001 P for trend < 0.001

(%
)

(%
)



40.0

50.0

60.0

70.0

80.0

90.0

100.0

G
d-
Ig
A
1

Family ID

07 01 06 25 26 21

40.0

50.0

60.0

70.0

80.0

90.0

100.0

G
d-
Ig
A
1

Family ID

07, 01 26, 21

P = 0.016

A B

(%
)

(%
)

図 3

P for trend = 0.003



表

family age M/F UP/UCr Gd2IgA G.I.6
score C M GS SS E Cr I TBMD ESRD

1 62 M 0.4 64.1 7 2 2 1 1 0 1 1 −

1 32 F 2.7 92.1 15 3 4 1 2 1 4 2 − eGFR0
43.40

1 27 F 1.2 76.2 11 3 4 1 2 0 1 1 −

2 34 F 2.2 77.8 8 1 2 1 1 1 2 1 − +

4 16 F 0.4 70.1 4 1 2 1 0 0 0 0 −

5 29 F 1.8 57.9 6 2 2 1 1 0 0 0 − +

7 15 M 0.6 74.6 6 2 2 1 1 0 0 0 −

25 27 M 0.3 57.7 6 2 2 1 0 0 1 1 −
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P = 0.046  r = 0.75 P = 0.06  r = 0.71
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