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CHAPTER 1
General introduction
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��522%.4,9��./�/"*%#4)6%�")/-!2+%23�!2%�!6!),!",%�&/2�$)!'./3)3�!3�4(%�
%8!#4� 5.$%2,9).'�-%#(!.)3-3� !2%� ./4� #,%!2���,4%2!4)/.3� ).� ).4%34).!,�-/4),)49�� "!22)%2�
&5.#4)/.��6)3#%2!,�0%2#%04)/.�!.$�"2!).�'54�).4%2!#4)/.��-)#2/")/-%�0%2452"!4)/.3��!.$�
,/7�'2!$%� ).&,!--!4)/.� (!6%� "%%.� 2%0/24%$� !3� 0/33)",%� #!53%3��� �/7� /6%2!,,� $)%4�
15!,)49��&/2�%8!-0,%�4(%�490)#!,� %34%2.�$)%4��!.$�6!2)/53�&//$�#/-0/.%.43��35#(�!3�
).4!+%� /&� �2!0)$,9�� &%2-%.4!",%� #!2"/(9$2!4%3�� 30)#9�� !.$� &!449� &//$3�� !2%� &!#4/23�
!33/#)!4%$�7)4(� 4(%3%�0/4%.4)!,�-%#(!.)3-3����������� !.$� 4/'%4(%2�7)4(�039#(/,/')#!,�
$)342%33���!2%�7%,,�2%#/'.)3%$�42)''%23�/&�39-04/-�/##522%.#%�).�������
�
����,)+%�39-04/-3�!2%�!,3/�2%0/24%$�).�!"/54��
��/&�).&,!--!4/29�"/7%,�$)3%!3%�������
0!4)%.43� ).� 2%-)33)/.���� ���� )3� !� #(2/.)#� ).&,!--!4/29� $)3%!3%� #(!2!#4%2)3%$� "9�
!,4%2.!4).'�3%15%.#%3�/&�!#4)6%�).&,!--!4)/.�!.$�2%-)33)/.��!.$�#/-02)3%3��2/(.<3�
$)3%!3%� ����� !.$� 5,#%2!4)6%� #/,)4)3� ������ ��� )3� #(!2!#4%2)3%$� "9� 42!.3-52!,�
).&,!--!4)/.�7)4(�!�0!4#(9�$)342)"54)/.���4�#!.�02%3%.4�4(2/5'(/54�4(%�%.4)2%����42!#4��
"54�-/34�/&4%.� ).6/,6%3� 4(%� ),%5-�!.$�#/,/.���/--/.�02%3%.4).'�39-04/-3�/&����
).#,5$%�#(2/.)#�$)!22(/%!��2%#4!,�",%%$).'��!"$/-).!,�0!).��&!4)'5%��!.$�7%)'(4�,/33���.�
���� 4(%� ).&,!--!4)/.� )3� ,)-)4%$� 4/� 4(%�-5#/3!,� ,!9%2�� !&&%#4).'� 4(%� 2%#45-�!.$� 4/�!�
6!2)!",%� %84%.4� 4(%� #/,/.� ).� !� #/.4).5/53� $)342)"54)/.�� �9-04/-3� /&� ��� #/--/.,9�
).#,5$%�",//$9�$)!22(/%!��52'%.#9��&!%#!,�).#/.4).%.#%��!.$�!"$/-).!,�0!).���/4(����
!.$� ��� !2%� $)!'./3%$� "9� #,).)#!,� %6!,5!4)/.� !.$� !� #/-").!4)/.� /&� %.$/3#/0)#��
()34/,/')#!,��2!$)/,/')#!,��!.$�/2�")/#(%-)#!,�).6%34)'!4)/.3�!3�$%&).%$�"9�4(%��52/0%!.�
�2/(.<3�!.$��/,)4)3��2'!.)3!4)/.� �������'5)$%,).%3��7)4(�0(%./490).'�!##/2$).'� 4/�
4(%� �/.42:!,� #,!33)&)#!4)/.��������,4(/5'(� 4(%� %8!#4� 0!4(/'%.%3)3� )3� 5.#,%!2�� ���� )3�

Chapter 1

8



�
�

(&.&1",,8�$/.2*%&1&%�3/�"1*2&�'1/-�"�$/-0,&7�*.3&1"$3*/.�#&36&&.�)/23�(&.&3*$2��3)&�
*.3&23*.",�-*$1/#*/-&��".%�*--4.&�'"$3/12��"2�6&,,�"2�&.5*1/.-&.3",�'"$3/12��*.$,4%*.(�
%*&3��	��
��0*%&-*/,/(*$",�234%*&2�)"5&�,*.+&%�5"1*/42�%*&3"18�$/-0/.&.32�3/�3)&�/.2&3�
".%�1&,"02&2�/'���������/(&3)&1�6*3)�3)&�(,/#",�31&.%����".�*.$1&"2&�*.�����*.$*%&.$&�
)"2�#&&.�./3&%�*.�/41��/43)��*-#41(�"1&"�����)&�,*.+�#&36&&.�3)&�!&23&1.�,*'&238,&��
*.$,4%*.(�3)&�!&23&1.�%*&3��*2�'413)&1�2400/13&%�#8�3)&�*.$1&"2&%�*.$*%&.$&�",/.(�6*3)�
*.%4231*",*2"3*/.�*.�%&5&,/0&%�$/4.31*&2����"2�6&,,�"2�*.�2&$/.%�(&.&1"3*/.�*--*(1".32�
'1/-� �2*"� 3/� !&23&1.� $/4.31*&2�����	� �)&� /5&1",,� 01&5",&.$&� /'� ���� *2� 	�		��� *.�
!&23&1.�$/4.31*&2�".%�40�3/�	�		
��*.��2*".�".%��/43)��-&1*$".�$/4.31*&2��
��
�
 0�3/��	��/'�����0"3*&.32��
������/'�����0"3*&.32�6*3)�"$3*5&�%*2&"2&�".%��������/'�
����0"3*&.32�*.�1&-*22*/.�*.%*$"3&�3)"3�-&",2�".%�/1�$&13"*.�'//%�01/%4$32�*.%4$&����
28-03/-2�,*+&�"#%/-*.",�0"*.��#,/"3*.(�".%�%*"11)/&"��������"*18�01/%4$32��20*$8�'//%2��
6)&"3�01/%4$32��".%�9("2�01/%4$*.(:�'//%2��*.$,4%*.(�2/-&�'14*32�".%�5&(&3"#,&2��"1&�
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&5*%&.$&�����&5&13)&,&22��*3�*2�6&,,�+./6.�3)"3�6)&"3�$".�&,*$*3�"%5&12&�1&"$3*/.2�������
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CHAPTER 3
The intake of dicarbonyls and advanced glycation 

endproducts as part of the habitual diet is not 
associated with intestinal inflammation in inflammatory 

bowel disease and irritable bowel syndrome patients
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#,/�4%& %�1%"�4�0%�,21�-"/&,!�4�0�-/,),+$"!�&#�+" "00�/6���
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">995.6.7=*;B� �*=.;2*5<� �#*+5.<� "���� *7-� �20>;.� "���� @2=1� *� -.<,;29=287� 8/� =1.�
,869*;2<87�27,5>-.-�27�=1.�">995.6.7=*;B�!.<>5=<��H�869*;270�7>=;2.7=�,8698<2=287�
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6*-.�/;86�.2=1.;�+;.*-�@1.*=��<9.5=��8;�.66.;�87�8?.;*55����<B69=86<��".,87-*;B��
=1.� .//.,=<� 8/� =1.<.� +;.*-<� 87� 27-2?2->*5� ��� <B69=86<� ������ *+-8627*5� -2<,86/8;=��
*+-8627*5� 9*27�� +.5,1270�� +58*=270�� ,87<=29*=287�� -2*;;18.*�� /5*=>5.7,.�� />557.<<��
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�856808;8?�"62;78?�=.<=���*<.527.�,1*;*,=.;2<=2,<�@.;.�9;.<.7=.-�*<�6.*7�@2=1�"��
/8;�78;6*55B�-2<=;2+>=.-�,87=27>8><�?*;2*+5.<��*<�6.-2*7�@2=1�27=.;:>*;=25.�;*70.��� !��
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�-*B�;>7�27�
9.;28-)��@1.;.�=1.�*?.;*0.�8/�=1.�
�-*B�;>7�27�9.;28-�@*<�><.-�*<�+*<.527.��#1.�Δ%�"�
9.;�<B69=86�@*<�,869*;.-�+.=@..7�+;.*-<�><270�=1.�787�9*;*6.=;2,��;2.-6*7�=.<=��
@2=1�98<=�18,�&25,8A87�=.<=���2<<270�?*5>.<�/8;�;>7�27�-*B<�@.;.�269>=.-�9.;�<B69=86��
><270�=1.�6.*7�8/�=1.�8=1.;�-*B<�8/�=1*=�;>7�27�9.;28-���8�?*5>.<�@.;.�62<<270�/8;�=1.�
=.<=�-*B<��
#1.� *?.;*0.<� 8/� .*,1� 
�-*B� ;>7�27� 9.;28-� @.;.� ,869*;.-� =8� ,1.,4� /8;� ,*;;B�8?.;�
.//.,=<��*7-� =1.�Δ%�"�8/�.*,1� =.<=�-*B� =8�,1.,4� /8;�*7�8;-.;�.//.,=��+8=1�><270� =1.�
�;2.-6*7�=.<=�@2=1�98<=�18,�&25,8A87�=.<=���
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;.<987-.;<�*7-�787�;.<987-.;<�@.;.�/>;=1.;�.A958;.-��!.<987-.;<�@.;.�-./27.-�*<�
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��
8*:<2,28*6<;�?.:.�/.5*4.���������7;<�8*:<2,28*6<;�6.>.:�;573.-�������*6-�1*-�*6�
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H. Tiredness
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