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Abstract
Cardiovascular disease is the most common cause of death in developed countries. Important factors leading to isch-
emic heart disease and strokes are hypertension and high levels of homocysteine in blood serum. The coexistence of 
WKHVH�WZR�IDFWRUV�VLJQL¿FDQWO\�LQFUHDVHV�WKH�ULVN�RI�WKHVH�GLVHDVHV�DQG�SUHPDWXUH�GHDWKV��0DQ\�VWXGLHV�LQGLFDWH�WKDW�
SDWLHQWV�ZLWK�K\SHUWHQVLRQ�DUH�VLJQL¿FDQWO\�PRUH� OLNHO\� WR�GHPRQVWUDWH� LQFUHDVHG�EORRG�VHUXP�KRPRF\VWHLQH� OHYHOV�
than those with normal blood pressure. This may be caused by a higher incidence of overweight, high intake of salt 
and increased uric acid levels. It has been shown that both these factors increase the prevalence of hypertension 
and lead to higher homocysteine levels. However, the results of some studies indicate that arterial hypertension and 
homocysteinemia are causally related. It was shown, among other things, that high homocysteine levels damage the 
endothelium and reduce nitric oxide synthesis, which may directly lead to hypertension. Serum homocysteine levels 
are slightly higher in patients with white coat hypertension than they are in healthy individuals and may therefore also 
increase the risk of cardiovascular diseases. Several authors have also shown that the levels of homocysteine in blood 
serum are higher in so-called non-dippers, i.e., patients with no night-time pressure drop. The lack of a 10%–20% de-
crease in blood pressure at night is associated with increased cardiovascular complications. Strokes occur especially 
frequently in older people with arterial hypertension and hyperhomocysteinemia. The administration of B vitamins and 
IROLF�DFLG�VLJQL¿FDQWO\�UHGXFHV�VHUXP�KRPRF\VWHLQH�OHYHOV��7KH�DGPLQLVWUDWLRQ�RI�WKLV�DFLG�DOVR�VOLJKWO\��EXW�VWDWLVWLFDOO\�
VLJQL¿FDQWO\�� LQFUHDVHV�WKH�HIIHFWLYHQHVV�RI�K\SRWHQVLYH�GUXJV��/DUJH�PHWD�DQDO\VHV�PHWD�DQDO\VLV� LQGLFDWH�WKDW� WKH�
LQFUHDVHG�VXSSO\�RI�IROLF�DFLG�LQ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�VLJQL¿FDQWO\�UHGXFHV�WKH�ULVN�RI�VWURNH��6XFK�PDQDJHPHQW�
is particularly effective in patients with hypertension and hyperhomocysteinemia.

Keywords
homocysteine • hypertension • non-dipper hypertension • stroke

Received: 28.05.2020, Accepted: 26.02.2021

Introduction

+\SHUWHQVLRQ� �55� !� �������PP+J�� DIIHFWV� DOPRVW� ���� RI�
DGXOW� LQKDELWDQWV� LQ�RXU�FRXQWU\� >�@��7DNLQJ� LQWR�DFFRXQW� WKH�
FULWHULD�DGRSWHG�E\�WKH�8QLWHG�6WDWHV��55�!��������PP+J���
WKH�SHUFHQWDJH�RI�SHRSOH�ZLWK�K\SHUWHQVLRQ� LV�HYHQ�KLJKHU��
L�H��� RYHU� ���� >�@��$FFRUGLQJ� WR� /DZHV� HW� DO��� K\SHUWHQVLRQ
FDXVHV�����RI�DOO�FDUGLRYDVFXODU�GLVHDVHV�DQG�LV�RQH�RI�WKH
PDLQ�FDXVHV�RI�LQFUHDVHG�PRUWDOLW\�>3@�

7KH� FDXVH� RI� LQFUHDVHG� PRUWDOLW\� GXULQJ� WKH� FRXUVH� RI�
K\SHUWHQVLRQ� LV� UHODWHG� WR� DQ� DFFHOHUDWHG� DWKHURVFOHURWLF�
SURFHVV�� ,Q� DGGLWLRQ� WR� K\SHUWHQVLRQ�� DWKHURVFOHURVLV� KDV�
EHHQ� VKRZQ� WR� EH�DFFHOHUDWHG�E\�PDQ\�RWKHU� IDFWRUV� VXFK�
DV�K\SHUOLSHPLD��FLJDUHWWH�VPRNLQJ��FKURQLF�LQÀDPPDWLRQ�>4@��
DQG�LQFUHDVHG�KRPRF\VWHLQH�OHYHOV�>�@�
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0HWDEROLVP�RI�KRPRF\VWHLQH

+RPRF\VWHLQH�LV�D�VXOSKXULF�DPLQR�DFLG�IRUPHG�IURP�PHWKLRQLQH�
VXSSOLHG� LQ� IRRG�� ,W� LV� PHWDEROL]HG� LQWR� F\VWHLQH� LQ� WKH� FHOOV�
RI� WKH� ERG\� DV� D� UHVXOW� RI� D� SURFHVV� FDOOHG� WUDQVVXOIXUDWLRQ�
>6@�� +RZHYHU�� LW� FDQ� EH� UHPHWK\ODWHG� DQG� FRQYHUWHG� EDFN� WR�
PHWKLRQLQH�� ([FHVV� RI� KRPRF\VWHLQH� LQ� WKH� FHOOV� LV� VHFUHWHG�
LQWR� WKH� SHULFHOOXODU� VSDFH�� LQFOXGLQJ� SODVPD�� +RPRF\VWHLQH�
PHWDEROLVP�LQ�WKH�KXPDQ�ERG\�LV�UHJXODWHG�E\�%�YLWDPLQV�>6, 7@��
DPRQJ�RWKHU�WKLQJV�>�@��,QFUHDVHG�KRPRF\VWHLQH�FRQFHQWUDWLRQ�
LV�PRVW�RIWHQ�FDXVHG�E\�ORZ�GLHWDU\�IROLF�DFLG�VXSSO\�RU�JHQHWLF�
IDFWRUV� WKURXJK� WKH� PHWK\OHQHWHWUDK\GURIRODWH� UHGXFWDVH�
�07+)5�� JHQH� >�@�� (OHYDWHG� VHUXP� KRPRF\VWHLQH� OHYHOV� DUH�
DOVR�IRXQG�LQ�SDWLHQWV�ZLWK�NLGQH\�IDLOXUH��FLJDUHWWH�VPRNHUV��WKH�
HOGHUO\��REHVH�SHRSOH��DV�ZHOO�DV�GLDEHWLFV��,QVXI¿FLHQW�SK\VLFDO�
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Gluszek, Kosicka��7KH�VLJQL¿FDQFH�RI�KRPRF\VWHLQH�LQ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ

LQDFWLYLW\�� DOFRKROLVP�� DQG� KLJK� FRQVXPSWLRQ� RI� FRIIHH� DOVR�
LQFUHDVH�WKH�EORRG�OHYHOV�RI�WKLV�FRPSRXQG�>�@��,W�LV�DOVR�ZRUWK�
UHPHPEHULQJ�WKDW�PHWKRWUH[DWH��GLXUHWLFV�DQG�IHQR¿EUDWH�DOVR�
LQFUHDVH� WKH�FRQFHQWUDWLRQ�RI�KRPRF\VWHLQH� LQ�EORRG�VHUXP�
>�@��$�3ROLVK�HSLGHPLRORJLFDO�VWXG\�VKRZHG�WKDW�D�GH¿FLHQF\�LQ�
IRODWH�LQWDNH��ZKLFK�UHVXOWV�LQ�LQFUHDVHG�VHUXP�KRPRF\VWHLQH�
FRQFHQWUDWLRQ�� LV� IRXQG� LQ� ���±���� RI� WKH� VXEMHFWV� >�@��
9LWDPLQ�%���GH¿FLHQF\�ZDV�IRXQG�LQ����±����RI�SHRSOH�LQ�
RXU�FRXQWU\�>�@��,W�LV�EHOLHYHG�WKDW�QRUPDO�VHUXP�KRPRF\VWHLQH�
FRQFHQWUDWLRQ� VKRXOG� QRW� H[FHHG� ��� �PRO�O�� +RZHYHU�� DQ�
LQFUHDVLQJ� QXPEHU� RI� DXWKRUV� VXJJHVW� ORZHULQJ� WKLV� OLPLW� WR�
����PRO�O�>�@�

,QFUHDVHG� VHUXP� KRPRF\VWHLQH� OHYHOV� DUH� D� ULVN� IDFWRU�
IRU� DFFHOHUDWHG� GHDWK� >��, 11@� LQ� DWKHURVFOHURWLF� SURFHVVHV�
�P\RFDUGLDO� LQIDUFWLRQ�� VWURNH��� DQG� SRVVLEO\� DOVR� LQ� KHDUW�
IDLOXUH�>12@�RU�UHQDO�IDLOXUH�>13@�

7KH� LPSRUWDQW� UROH� RI� K\SHUKRPRF\VWHLQHPLD� LQ� WKH�
GHYHORSPHQW� RI� DWKHURVFOHURWLF� SURFHVVHV� ZDV� ¿UVW� SRLQWHG�
RXW� E\� 0F&XOO\� .6� LQ� ����� >�@�� 'LUHFW� HYLGHQFH� IRU� WKH�
DWKHURJHQLF� HIIHFWV� RI� KRPRF\VWHLQH� ZDV� SURYLGHG� E\�
QXPHURXV�FOLQLFDO�VWXGLHV�DQG�D�ODUJH�PHWD�DQDO\VLV�>14, ��@��
7KH�H[DFW�PHFKDQLVP�RI� WKH� LQÀXHQFH�RI�KRPRF\V\WHLQH�RQ�
WKH�GHYHORSPHQW�RI�DWKHURVFOHURVLV�LV�VWLOO�XQNQRZQ�

7KH� LQFUHDVH� LQ� DUWHULDO� SUHVVXUH� FDXVHG� E\� LQFUHDVHG�
KRPRF\VWHLQH� OHYHOV� PD\� EH� H[SODLQHG� E\� LPSDLUHG�
HQGRWKHOLDO� IXQFWLRQ��R[LGDWLYH� VWUHVV�� WKH�GLUHFW� LQÀXHQFH�RI�
KRPRF\VWHLQH�RQ�GLDVWROLF�IXQFWLRQ�RI�EORRG�YHVVHOV�WKURXJK��
DPRQJ�RWKHU�WKLQJV��HIIHFWV�RQ�WKH�H[WUDFHOOXODU�PDWUL[��DV�ZHOO�
DV� LQKLELWLRQ� RI� DGHQRVLQH� ELRDYDLODELOLW\� DQG� ¿QDOO\� DOWHUHG�
IXQFWLRQ�RI�VRPH�JHQHV�>16@��7R[LF�HIIHFWV�RI�KRPRF\VWHLQH�RQ�
WKH�YDVFXODU�HQGRWKHOLXP�OHDG�WR�UHGXFHG�ELRDYDLODELOLW\�DQG�
V\QWKHVLV�RI�QLWULF�R[LGH��ZKLFK�SURPRWHV�WKH�GHYHORSPHQW�RI�
K\SHUWHQVLRQ�>17@�

,W� KDV� DOVR� EHHQ� GHPRQVWUDWHG�� WKDW� KRPRF\VWHLQH�
LQFUHDVHV� WKH� FRQFHQWUDWLRQ� RI� DV\PPHWULF� GLPHWK\ODUJLQLQH�
�$'0$�� ZKLFK� LV� DQ� LQKLELWRU� RI� QLWULF� R[LGH� V\QWKHVLV�
>��@�� ,QFUHDVHG� OHYHOV� RI� KRPRF\VWHLQH� DOVR� GDPDJH� WKH�
HQGRWKHOLXP�E\�LQKLELWLQJ�WKH�UHJHQHUDWLRQ�RI�HQGRWKHOLDO�FHOOV��
,W� KDV� EHHQ� VXJJHVWHG� WKDW� K\SHUKRPRF\VWHLQHPLD� LQKLELWV�
WKH�PHWK\ODWLRQ�RI�'1$�DQG�SURWHLQV��UHVXOWLQJ�LQ�UHGXFHG�FHOO�
GLYLVLRQ�DQG�WKH�UHPDLQLQJ�HQGRWKHOLDO�FHOOV�LQ�SKDVH�*��RI�WKH�
FHOO� F\FOH� >��, ��@�� +\SHUKRPRF\VWHLQHPLD� DOVR� FRQWULEXWHV�
WR� LQFUHDVHG� HQGRWKHOLDO� FHOO� DSRSWRVLV� >��@�� ,QFUHDVHG�
KRPRF\VWHLQH� FRQFHQWUDWLRQV� DW� UHGXFHG� 12� ELRDYDLODELOLW\�
OHDG� WR� P\RF\WH� SUROLIHUDWLRQ�� ([FHVVLYH� JURZWK� RI� VPRRWK�
PXVFOH� FHOOV� LQ� WKH� YDVFXODU� ZDOO� LQFUHDVHV� SHULSKHUDO�
UHVLVWDQFH� DQG� SURPRWHV� K\SHUWHQVLRQ� >21@�� 7KH� LQFUHDVHG�
DFWLYLW\�RI�VRPH�PHWDOORSURWHLQDVHV�IDYRUV�LQFUHDVHG�FROODJHQ�
SURGXFWLRQ��ZKLFK�LQ�WXUQ�UHGXFHV�WKH�ÀH[LELOLW\�RI�YHVVHO�ZDOOV�
>22@��,QFUHDVHG�KRPRF\VWHLQH�FRQFHQWUDWLRQ�OHDGV�WR�R[LGDWLYH�
VWUHVV��DQG�IUHH�UDGLFDOV�FDXVH�H[FHVV�GDPDJH�WR�VWUXFWXUDO�
SURWHLQV� DQG� YDVFXODU� ZDOO� HQ]\PHV��$� GHWDLOHG� DQDO\VLV� RI�

WKH� SDWKRPHFKDQLVP� RI� HQGRWKHOLDO� GDPDJH� E\� H[FHVVLYH�
KRPRF\VWHLQH�ZDV�SUHVHQWHG�E\�%DV]F]XN�HW�DO��>16@�

Increased levels of homocysteine 
in blood in hypertension

7KH� FRH[LVWHQFH� RI� K\SHUWHQVLRQ� DQG� KLJK� KRPRF\VWHLQH�
FRQFHQWUDWLRQ� VLJQL¿FDQWO\� LQFUHDVHV� WKH� ULVN� RI� LVFKHPLF�
FDUGLDF�GLVHDVH�DQG�VWURNH��$OWKRXJK�EDVLF�VWXGLHV�KDYH�VKRZQ�
HQGRWKHOLDO�GDPDJH�DQG�GHFUHDVHG�QLWULF�R[LGH�V\QWKHVLV�DUH�
FDXVHG� E\� H[FHVVLYH� KRPRF\VWHLQH�� FOLQLFDO� VWXGLHV� GLG� QRW�
DOZD\V� FRQ¿UP� KLJKHU� LQFLGHQFH� RI� K\SHUKRPRF\VWHLQHPLD�
LQ� SDWLHQWV� ZLWK� K\SHUWHQVLRQ�� ,Q� VHYHUDO� VWXGLHV�� XVXDOO\�
LQYROYLQJ� VPDOOHU� QXPEHUV� RI� VXEMHFWV�� QR� FRUUHODWLRQ� ZDV�
IRXQG� EHWZHHQ� VHUXP� KRPRF\VWHLQH� OHYHOV� DQG� DUWHULDO�
EORRG� SUHVVXUH� >23, 24, ��@�� 2Q� WKH� RWKHU� KDQG�� QXPHURXV�
RWKHU� VWXGLHV� KDYH� VKRZQ� WKDW� VHUXP� KRPRF\VWHLQH� OHYHOV�
LQ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�DUH�VLJQL¿FDQWO\�KLJKHU� WKDQ� LQ�
KHDOWK\� LQGLYLGXDOV� >26, 27, ��@��7KXV��DFFRUGLQJ� WR�.DKOHRY�
HW� DO��� V\VWROLF� EORRG� SUHVVXUH� YDOXHV� LQ� DGROHVFHQWV� �PHDQ�
DJH����\HDUV��VLJQL¿FDQWO\�FRUUHODWH�ZLWK�VHUXP�KRPRF\VWHLQH�
OHYHOV� >��@��2Q� WKH�RWKHU� KDQG��6XWWRQ�7\UUHOO� HW� DO�� VKRZHG�
D� VLJQL¿FDQW� DQG� LQGHSHQGHQW� FRUUHODWLRQ� LQ� WKH� HOGHUO\�
EHWZHHQ�LVRODWHG�V\VWROLF�SUHVVXUH�DQG�VHUXP�KRPRF\VWHLQH�
OHYHOV� >��@�� 7KH� ODUJH� +RUGDODQG� +RPRF\VWHLQH� 6WXG\� RI�
�������K\SHUWHQVLYH�SDWLHQWV�VKRZHG�D�VLJQL¿FDQW�FRUUHODWLRQ�
EHWZHHQ� GLDVWROLF� EORRG� SUHVVXUH� DQG� KRPRF\VWHLQH� OHYHOV�
>31@�

6HUXP�KRPRF\VWHLQH�OHYHOV�ZHUH�DOVR�IRXQG�WR�EH�KLJKHU�
LQ� SDWLHQWV� ZLWK� K\SHUWHQVLRQ� DQG� VLPXOWDQHRXVO\� VPRNLQJ�
FLJDUHWWHV� >32@�� GLDEHWLFV� >33@�� VWURNH� SDWLHQWV� >34@� DQG�
GLDO\VLV�SDWLHQWV� >��@� �p� �������� WKDQ� LQ�KHDOWK\� VXEMHFWV�� ,Q�
WKH�\HDUV�����±������WKH�1+1(6�VWXG\�H[DPLQHG�PRUH�WKDQ�
������ VXEMHFWV� DQG� IRXQG� D� VLJQL¿FDQW� FRUUHODWLRQ� EHWZHHQ�
KRPRF\VWHLQH� FRQFHQWUDWLRQ� LQ� WKH� EORRG� DV� ZHOO� DV� LQ�
V\VWROLF�DQG�GLDVWROLF�SUHVVXUH� >36@��2QH�VWDQGDUG�GHYLDWLRQ�
RI�KRPRF\VWHLQH�FRQFHQWUDWLRQ� ����PRO�O�� LV�DVVRFLDWHG�ZLWK�
DQ� LQFUHDVH� LQ� V\VWROLF� SUHVVXUH�RI� ����PP+J�DQG�GLDVWROLF�
SUHVVXUH� RI� ���� PP+J� LQ� PHQ� DQG� ���� DQG� ���� PP+J� LQ�
ZRPHQ��UHVSHFWLYHO\��

�&KLQHVH�UHVHDUFKHUV�KDYH�FRQGXFWHG�D�GHWDLOHG�DQDO\VLV�
RI� IDFWRUV� DIIHFWLQJ� KRPRF\VWHLQH� OHYHOV� LQ� SDWLHQWV� ZLWK�
K\SHUWHQVLRQ�>37@��$FFRUGLQJ�WR�WKHVH�DXWKRUV��ROG�DJH��KLJK�
%0,�� LQFUHDVHG� EORRG� FUHDWLQLQH� OHYHOV�� VPRNLQJ�� KLJK� VDOW�
LQWDNH�� HOHYDWHG� XULF� DFLG�� DQG� WULJO\FHULGH� OHYHOV� FRUUHODWH�
ZLWK�LQFUHDVHG�KRPRF\VWHLQH�OHYHOV��0DQ\�RI�WKHVH�HOHPHQWV�
DIIHFW� ERWK� EORRG� SUHVVXUH� DQG� KRPRF\VWHLQH� OHYHOV�� 7KLV�
DUJXHV�IRU�WKH�LPSRUWDQW�UROH�RI�FRH[LVWLQJ�IDFWRUV��DSDUW�IURP�
K\SHUWHQVLRQ��RQ�KRPRF\VWHLQH�VHUXP�OHYHOV��

&XUUHQWO\�� D� VFLHQWL¿F� GLVFXVVLRQ� LV� KHOG� ZKHWKHU� WKH�
LQFUHDVH� LQ� KRPRF\VWHLQH� LQ� SDWLHQWV� ZLWK� K\SHUWHQVLRQ� LV�
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VWDWLVWLFDOO\� VLJQL¿FDQW�� DQG� LI� LV� VR�� ZKHWKHU� KRPRF\VWHLQH�
DQG� K\SHUWHQVLRQ� DUH� FDXVDOO\� UHODWHG� >��, ��@�� 'LQDYDKL�
HW� DO�� IRXQG� D� VLJQL¿FDQW� FRUUHODWLRQ� EHWZHHQ� VHUXP�
KRPRF\VWHLQH�OHYHOV�DQG�EORRG�SUHVVXUH�LQ�ZRPHQ�RQO\�>23@��
7KH� VLJQL¿FDQFH� RI� WKLV� FRUUHODWLRQ� YDQLVKHG� DIWHU� WKH� DJH�
DQG�%0,� RI� WKH� H[DPLQHG�ZRPHQ�ZHUH� WDNHQ� LQWR� DFFRXQW��
,Q� WXUQ�� )DNKU]DGHK� HW� DO�� REVHUYHG� KLJKHU� KRPRF\VWHLQH�
OHYHOV� �p� ���������RQO\� LQ�PHQ�ZLWK�K\SHUWHQVLRQ�FRPSDUHG�
WR� WKRVH�RI�KHDOWK\� LQGLYLGXDOV� >��@��$JDLQ�� LQ� WKLV�VWXG\�� WKH�
VWDWLVWLFDO� VLJQL¿FDQFH� YDQLVKHG� DIWHU� WKH� LQWHUIHULQJ� IDFWRUV�
ZHUH�WDNHQ�LQWR�DFFRXQW��7KH�DOUHDG\�TXRWHG�VWXG\�E\�6XWWRQ�
7\UUHOO�HW�DO��VKRZHG�D�VWDWLVWLFDOO\�VLJQL¿FDQW�FRUUHODWLRQ�WKDW�
LV�QRW�GHSHQGHQW�RQ� WKH� LQWHUIHULQJ� IDFWRUV�EHWZHHQ�V\VWROLF�
SUHVVXUH�DQG�VHUXP�KRPRF\VWHLQH�OHYHOV�>��@�

2QH�SURJUHVVLYH�VWXG\�H[DPLQHG�ZKHWKHU�HOHYDWHG�VHUXP�
KRPRF\VWHLQH�OHYHOV�LQ�KHDOWK\�LQGLYLGXDOV�ZRXOG�FDXVH�PRUH�
IUHTXHQW� GHYHORSPHQW� RI� K\SHUWHQVLRQ� LQ� WKH� IXWXUH�� 7KLV�
UHODWLRQVKLS� WXUQHG� RXW� WR� EH� VWDWLVWLFDOO\� VLJQL¿FDQW� LQ� WKLV�
VWXG\�EXW�YDQLVKHG�DIWHU�WDNLQJ�LQWR�DFFRXQW�WKH�DJH��VH[��DQG�
%0,�RI�WKH�VXEMHFWV�>��@��2WKHU�FRQFOXVLRQV�ZHUH�UHDFKHG�E\�
7DR�HW�DO���ZKR�REVHUYHG�������SHRSOH�ZLWKRXW�K\SHUWHQVLRQ�
IURP������ WR������ >41@��%DVHOLQH�VHUXP�KRPRF\VWHLQH�ZDV�
HYDOXDWHG�LQ�DOO�SDWLHQWV��$IWHU�DQ�DYHUDJH�RI�����\HDUV��VRPH�
RI� WKH� REVHUYHG� SHRSOH� GHYHORSHG� K\SHUWHQVLRQ�� ZLWK� WKH�
EDVHOLQH�KRPRF\VWHLQH�OHYHO�EHLQJ�PRVW�RIWHQ�KLJKHU�

6HYHUDO� UHVHDUFKHUV� KDYH� GHPRQVWUDWHG� D� VLJQL¿FDQW�
UHODWLRQVKLS�EHWZHHQ�VHUXP�KRPRF\VWHLQH�OHYHOV�DQG�DUWHULDO�
VWLIIQHVV� >42, 43@�� $� VLJQL¿FDQW� UHODWLRQVKLS� ZDV� DOVR� IRXQG�
EHWZHHQ�SHULSKHUDO�DQG�FHQWUDO�V\VWROLF�SUHVVXUH�YDOXHV�DQG�
VHUXP�KRPRF\VWHLQH�OHYHOV�LQ�RYHU�������KHDOWK\�SHRSOH��7KLV�
UHODWLRQVKLS�GLG�QRW� YDQLVK�DIWHU� WKH� LQWHUIHULQJ� IDFWRUV�ZHUH�
FRQVLGHUHG�� 6LPLODU� FRQFOXVLRQV� ZHUH� UHDFKHG� E\� &KLQHVH�
UHVHDUFKHUV� >44@�� 7KH\� DOVR� IRXQG� D� VWDWLVWLFDOO\� VLJQL¿FDQW�
FRUUHODWLRQ� LQ� ������ KHDOWK\� VXEMHFWV� EHWZHHQ� FHQWUDO� DQG�
SHULSKHUDO�V\VWROLF�EORRG�SUHVVXUH�DQG�KRPRF\VWHLQH�VHUXP�
OHYHOV�� $� SDUWLFXODUO\� KLJK� FRUUHODWLRQ� GHVFULEHG� DERYH�
ZDV� REVHUYHG� LQ� VOLP� VXEMHFWV� >44@�� 7KH� UHVXOWV� REWDLQHG�
DOORZHG� WKH� DXWKRUV� RI� WKLV� VWXG\� WR� FRQFOXGH� WKDW� WKHUH� LV�
DQ�LQGHSHQGHQW�UHODWLRQVKLS�EHWZHHQ�WKH�WHVWHG�YDOXHV��7KH�
FDXVDO�UHODWLRQVKLS�EHWZHHQ�KRPRF\VWHLQH�OHYHOV�DQG�DUWHULDO�
VWLIIQHVV�LV�DOVR�VXSSRUWHG�E\�WKH�UHVXOWV�RI�:DQJ�HW�DO���ZKR�
KDG�EHHQ�REVHUYLQJ�DOPRVW�������VXEMHFWV� IRU�RYHU���\HDUV�
>��@��,QLWLDOO\��KRPRF\VWHLQH�FRQFHQWUDWLRQ�LQ�EORRG�VHUXP�ZDV�
GHWHUPLQHG�LQ�DOO�SDWLHQWV��DQG�DW�WKH�HQG�RI�WKH�REVHUYDWLRQ�
WKH� SXOVH� ZDYH� YHORFLW\� ZDV� GH¿QHG� DV� D� PHDVXUH� RI�
DUWHULDO�VWLIIQHVV��7KH�DXWKRUV� IRXQG�D�VWDWLVWLFDOO\�VLJQL¿FDQW�
FRUUHODWLRQ�EHWZHHQ� WKH�H[DPLQHG�SDUDPHWHUV�� LQGHSHQGHQW�
RI�LQWHUIHULQJ�IDFWRUV��

6HUXP�KRPRF\VWHLQH�OHYHOV�DUH�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�
HDUO\�VWDJHV�RI�SUHJQDQF\�LQ�WKRVH�ZRPHQ�ZKR�ODWHU�GHYHORS�

SUHJQDQF\�LQGXFHG� K\SHUWHQVLRQ� RU� GHYHORS� SUH�HFODPSVLD��
7KLV�ZDV� GHPRQVWUDWHG� E\�6XQ� HW� DO���ZKR� REVHUYHG� ������
SUHJQDQW�ZRPHQ�ZLWK�QRUPDO�EORRG�SUHVVXUH��LQ�ZKRP�VHUXP�
KRPRF\VWHLQH�OHYHOV�ZHUH�GHWHUPLQHG�EHWZHHQ�WKH���WK�DQG�
��WK� ZHHN� RI� SUHJQDQF\� >46@�� ,Q� ZRPHQ� ZLWK� DQ� DYHUDJH�
KRPRF\VWHLQH�OHYHO�RI������PRO�O��K\SHUWHQVLRQ��RU�VLJQL¿FDQW�
SURWHLQXULD�GHYHORSHG�LQ�WKH�ODWHU�PRQWKV�RI�SUHJQDQF\��DQG�
LQ�ZRPHQ�ZLWK�ORZHU�KRPRF\VWHLQH�OHYHOV��������PRO�O��EORRG�
SUHVVXUH� YDOXHV� UHPDLQHG� QRUPDO�� $OWKRXJK� WKH� GLIIHUHQFH�
LQ�KRPRF\VWHLQH� OHYHOV�ZDV�VOLJKW�� LW� WXUQHG�RXW� WR�EH�KLJKO\�
VWDWLVWLFDOO\� VLJQL¿FDQW� �p� �� �������� &RQFHQWUDWLRQV� RI� IROLF�
DFLG�DQG�YLWDPLQ�%���ZHUH�VLPLODU�LQ�ERWK�JURXSV�RI�SDWLHQWV�
VWXGLHG��

Homocysteine and white coat  
and masked hypertension

6HYHUDO� DXWKRUV� DVVHVVHG� VHUXP� KRPRF\VWHLQH� OHYHOV� LQ�
SDWLHQWV�ZLWK�ZKLWH�FRDW�K\SHUWHQVLRQ��$FFRUGLQJ� WR�&XUJXQO�
HW�DO���KRPRF\VWHLQH�FRQFHQWUDWLRQ�LQ�SDWLHQWV�ZLWK�ZKLWH�FRDW�
K\SHUWHQVLRQ�LV�������������PRO�O�DQG�LV�VLJQL¿FDQWO\�KLJKHU�WKDQ�
LQ�KHDOWK\�LQGLYLGXDOV��ZKR�KDYH�������������PRO�O��p����������
>47@��,Q�SDWLHQWV�ZLWK�HVWDEOLVKHG�K\SHUWHQVLRQ��KRPRF\VWHLQH�
FRQFHQWUDWLRQ� LV� HYHQ� KLJKHU�� L�H��� ��� �� ����� �PRO�O�� DQG� LV�
KLJKHU� WKDQ� LQ� SDWLHQWV� ZLWK� ZKLWH� FRDW� K\SHUWHQVLRQ� �p < 
�������� 6LPLODU� UHVXOWV�ZHUH� REWDLQHG� E\�&REDQ� HW� DO��� ZKR�
GHPRQVWUDWHG�WKDW�KRPRF\VWHLQH�FRQFHQWUDWLRQ�LV�VLJQL¿FDQWO\�
KLJKHU�LQ�SDWLHQWV�ZLWK�ZKLWH�FRDW�K\SHUWHQVLRQ�WKDQ�LQ�KHDOWK\�
LQGLYLGXDOV� �p�  � ������ EXW� DOVR� VLJQL¿FDQWO\� ORZHU� WKDQ� LQ�
SDWLHQWV�ZLWK�HVWDEOLVKHG�K\SHUWHQVLRQ��p� �������>��@��7KHVH�
GDWD�LQGLFDWH�WKDW�ZKLWH�FRDW�K\SHUWHQVLRQ�PD\�DOVR�EH�D�ULVN�
IDFWRU� IRU� FDUGLRYDVFXODU� FRPSOLFDWLRQV� EXW� PXFK� OHVV� WKDQ�
HVWDEOLVKHG�K\SHUWHQVLRQ��

$FFRUGLQJ� WR� 3LHUGRPHQRFR� HW� DO��� VHUXP� KRPRF\VWHLQH�
FRQFHQWUDWLRQ� LQ�SDWLHQWV�ZLWK�ZKLWH� FRDW�K\SHUWHQVLRQ�GRHV�
QRW�GLIIHU�VLJQL¿FDQWO\�IURP�WKDW�LQ�KHDOWK\�VXEMHFWV����������DQG�
�����������PRO�O��UHVSHFWLYHO\��DQG�LV�VWDWLVWLFDOO\�VLJQL¿FDQWO\�
ORZHU� WKDQ� LQ� SDWLHQWV� ZLWK� HVWDEOLVKHG� K\SHUWHQVLRQ�� ZKR�
KDYH�������������PRO�O��p ����������>��@�

6HUXP� KRPRF\VWHLQH� FRQFHQWUDWLRQ� LQ� SDWLHQWV� ZLWK�
PDVNHG� K\SHUWHQVLRQ� ZDV� HYDOXDWHG� E\� <RFHO� HW� DO�� >��@��
$FFRUGLQJ� WR� WKHVH�DXWKRUV��KRPRF\VWHLQH� OHYHOV�DUH�KLJKHU�
LQ� GRFWRU¶V� RI¿FH� �HVWDEOLVKHG�� K\SHUWHQVLRQ� WKDQ� LQ� ODWHQW�
K\SHUWHQVLRQ��p� ��������,Q�DGGLWLRQ��WKH�DXWKRUV�KDYH�VKRZQ�D�
KLJKHU�KRPRF\VWHLQH�FRQFHQWUDWLRQ�LQ�FLJDUHWWH�VPRNHUV��PRUH�
FRPPRQO\� IRXQG� LQ� ODWHQW� K\SHUWHQVLRQ�� WKDQ� QRQVPRNHUV��
7KH�DXWKRUV�FLWHG�DOVR�IRXQG�D�VPDOO�EXW�VWDWLVWLFDOO\�VLJQL¿FDQW�
FRUUHODWLRQ�EHWZHHQ�KRPRF\VWHLQH� OHYHOV�DQG� V\VWROLF� EORRG�
SUHVVXUH�
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Gluszek, Kosicka��7KH�VLJQL¿FDQFH�RI�KRPRF\VWHLQH�LQ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ

Administration of folic acid  
and blood pressure drop

)ROLF� DFLG� DGGHG� WR� IRRG� VLJQL¿FDQWO\� UHGXFHV� VHUXP�
KRPRF\VWHLQH�FRQFHQWUDWLRQ��7KH�DGGLWLRQ�RI����� WR���PJ�RI�
IROLF� DFLG� WR� IRRG� SURGXFWV� UHGXFHV� KRPRF\VWHLQH� OHYHOV� E\�
�����9LWDPLQ�%���DW�D�GRVH�RI������WR���PJ�SHU�GD\�DGGHG�
WR�IROLF�DFLG�UHGXFHV�KRPRF\VWHLQH�FRQFHQWUDWLRQ�E\�D�IXUWKHU�
���>��@�

7KH� ¿UVW� VWXGLHV� VXJJHVWHG� WKDW� D� GHFUHDVH� LQ�
KRPRF\VWHLQH� FRQFHQWUDWLRQ� DIWHU� IROLF� DFLG� DGPLQLVWUDWLRQ�
LV�DFFRPSDQLHG�E\�D� UHGXFWLRQ� LQ�DUWHULDO�SUHVVXUH� >��, ��@��
ZKLOH� D� VXEVHTXHQW� PHWD�DQDO\VLV� VKRZHG� RQO\� D� VOLJKW�
GHFUHDVH�RI���PP+J�LQ�V\VWROLF�EORRG�SUHVVXUH�RQ�WKH�ERUGHU�
RI�VWDWLVWLFDO�VLJQL¿FDQFH�>��@��+RZHYHU��LW�ZDV�GHPRQVWUDWHG�
WKDW� KLJK� VHUXP� KRPRF\VWHLQH� FRQFHQWUDWLRQ� VOLJKWO\� EXW�
VWDWLVWLFDOO\� VLJQL¿FDQWO\� GHFUHDVHV� WKH� K\SRWHQVLYH� HI¿FDF\�
RI� HQDODSULO�� ,Q� WKH� &6337� VWXG\� LQYROYLQJ� ������� SDWLHQWV�
ZLWK�K\SHUWHQVLRQ��DIWHU���ZHHNV�RI�HQDODSULO�DGPLQLVWUDWLRQ��
V\VWROLF�SUHVVXUH�GHFUHDVHG�E\������PP�+J�LQ�SDWLHQWV�ZLWK�
KRPRF\VWHLQH� FRQFHQWUDWLRQ� DERYH� ��� �PRO�O�� DQG� E\� �����
PP�+J�LQ�SDWLHQWV�ZLWK�KRPRF\VWHLQH�FRQFHQWUDWLRQ�EHORZ����
�PRO�O��7KLV�GLIIHUHQFH�LQ�HQDODSULO�HI¿FDF\�SHUVLVWHG�DOVR�DIWHU�
���ZHHNV�RI�WKHUDS\�DQG�����\HDUV�RI�HQDODSULO�DGPLQLVWUDWLRQ�
>��@�� 6XEVHTXHQW� VWXGLHV� KDYH� VKRZQ� WKDW� FRQFRPLWDQW�
DGPLQLVWUDWLRQ� RI� IROLF� DFLG� DQG� K\SRWHQVLYH� GUXJV� UHGXFHV�
EORRG� SUHVVXUH� PRUH� WKDQ� K\SRWHQVLYH� GUXJV� ZLWKRXW� IROLF�
DFLG��7KLV�UHODWLRQVKLS�ZDV�FRQ¿UPHG�E\�:DQJ�HW�DO��LQ�D�PHWD�
DQDO\VLV�>��@��DFFRUGLQJ�WR�ZKLFK�VLPXOWDQHRXV�DGPLQLVWUDWLRQ�
RI�IROLF�DFLG�ZLWK�K\SRWHQVLYH�GUXJV�GHFUHDVHV�EORRG�SUHVVXUH�
VOLJKWO\�PRUH�� EXW� VWDWLVWLFDOO\� VLJQL¿FDQWO\�� WKDQ� K\SRWHQVLYH�
GUXJV�DORQH�

Homocysteine and night-time blood pressure drop

7KH�PDMRULW\�RI�KHDOWK\�DQG�K\SHUWHQVLYH�SDWLHQWV�GHPRQVWUDWH�
D�GHFUHDVH�LQ�EORRG�SUHVVXUH�DW�QLJKW��,Q�WKRVH�SDWLHQWV�ZKRVH�
QLJKW�WLPH�EORRG�SUHVVXUH�GURS�LV�OHVV�WKDQ�����FRPSDUHG�WR�
GD\WLPH�SUHVVXUH��WKH�ULVN�RI�FDUGLRYDVFXODU�FRPSOLFDWLRQV�LV�
VLJQL¿FDQWO\�KLJKHU�>��@��

� 7KH� UHDVRQ� IRU� ODFN� RI� DGHTXDWH� UHGXFWLRQ� RI� QLJKW�
WLPH� EORRG� SUHVVXUH� LV� QRW� IXOO\� H[SODLQHG�� 6HYHUDO� DXWKRUV�
EHOLHYH� WKDW� HOHYDWHG� VHUXP�KRPRF\VWHLQH� OHYHOV� FRQWULEXWH�
WR�WKLV�VLWXDWLRQ��.RUNLPD]�HW�DO��SRLQWHG�RXW�WKDW�SDWLHQWV�ZLWK�
GLDEHWHV� DUH� PRUH� OLNHO\� WR� H[SHULHQFH� D� ODFN� RI� DGHTXDWH�
UHGXFWLRQ� RI� EORRG� SUHVVXUH� DW� QLJKW�� DQG� DW� WKH� VDPH�
WLPH�� GLDEHWHV� LV� PRUH� OLNHO\� WR� UHVXOW� LQ� HOHYDWHG� VHUXP�
KRPRF\VWHLQH� OHYHOV� WKDQ� LV� WKH� FDVH� LQ� KHDOWK\� LQGLYLGXDOV�
>��@�� 7KHVH� UHVHDUFKHUV� FRPSDUHG� VHUXP� KRPRF\VWHLQH�
OHYHOV� LQ� ��� SDWLHQWV� ZLWK� GLDEHWHV� DQG� K\SHUWHQVLRQ� DQG�

LQ� ��� KHDOWK\� VXEMHFWV�� ,Q� DOO� VXEMHFWV�� GDLO\� EORRG� SUHVVXUH�
PHDVXUHPHQWV�ZHUH� WDNHQ�XVLQJ� WKH�$%30�PHWKRG��DQG� LQ�
WKH� PRUQLQJ� VHUXP� KRPRF\VWHLQH� OHYHOV� ZHUH� GHWHUPLQHG��
7KH�SDWLHQWV�ZLWK�GLDEHWHV�DQG�K\SHUWHQVLRQ�LQFOXGHG�����RI�
QRQ�GLSSHU�SDWLHQWV��L�H���ZLWKRXW�D�GHFUHDVH�LQ�EORRG�SUHVVXUH�
DW�QLJKW���DQG�����RI�QRQ�GLSSHUV�ZHUH�LQ�WKH�FRQWURO�JURXS��
+RPRF\VWHLQH� FRQFHQWUDWLRQ� LQ� WKH�QRQ�GLSSHU�SDWLHQWV�ZDV�
������������PRO�O��DQG�LQ�KHDOWK\�GLSSHU�SDWLHQWV�LW�ZDV�ORZHU��
L�H�������������PRO�O��$OWKRXJK�WKH�GLIIHUHQFH�LQ�KRPRF\VWHLQH�
FRQFHQWUDWLRQ�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW�� WKH�DXWKRUV�RI�
WKH�VWXG\�EHOLHYH�WKDW�LW�VKRXOG�EH�UHSHDWHG�LQ�PRUH�SDWLHQWV�
WR� H[SODLQ� WKH� HIIHFW� RI� KRPRF\VWHLQH� RQ� EORRG� SUHVVXUH�
YDULDELOLW\�

7KH� ,WDOLDQ� DXWKRUV� WULHG� WR� H[SODLQ� WKLV� LVVXH�� 7R� WKLV�
HQG�� WKH\� DGPLQLVWHUHG� ��� PJ� RI� DFWLYH� IRODWHV� �WR� ORZHU�
KRPRF\VWHLQH� OHYHOV�� LQ� ��� KHDOWK\�PHQRSDXVDO�ZRPHQ� IRU�
�� ZHHNV�� DQG� DQRWKHU� ���ZRPHQ�ZHUH� JLYHQ� SODFHER� >��@��
%ORRG�SUHVVXUH�ZDV�PHDVXUHG�LQ�DOO�SDWLHQWV�XVLQJ�WKH�$%30�
PHWKRG��KRPRF\VWHLQH��LQVXOLQ��JOXFRVH��DQG�WULJO\FHULGHV�ZHUH�
PHDVXUHG�DW� WKH�EHJLQQLQJ�DQG�HQG�RI� WKH�VWXG\�� ,QFUHDVHG�
IRODWH� VXSSO\� FDXVHG� D� VWDWLVWLFDOO\� VLJQL¿FDQW� GHFUHDVH� LQ�
V\VWROLF�DQG�GLDVWROLF�EORRG�SUHVVXUH�DW�QLJKW������PP�������PP�
+J�DQG�����������PP�+J��UHVSHFWLYHO\���%ORRG�SUHVVXUH�GXULQJ�
WKH�GD\�GLG�QRW�FKDQJH�VLJQL¿FDQWO\��7KH�GLIIHUHQFH�EHWZHHQ�
V\VWROLF�SUHVVXUH�GXULQJ�WKH�GD\�DQG�QLJKW�LQFUHDVHG�E\�������
�����PP��WKH�FRUUHVSRQGLQJ�GLIIHUHQFH�IRU�GLDVWROLF�SUHVVXUH�
ZDV�����������PP�+J��$OO�WKHVH�GLIIHUHQFHV�WXUQHG�RXW�WR�EH�
VWDWLVWLFDOO\� VLJQL¿FDQW�� ,Q� DGGLWLRQ�� WKH� SUHVVXUH� GLIIHUHQFH�
EHWZHHQ�GD\�DQG�QLJKW�ZDV�JUHDWHU�LQ�QRQ�GLSSHUV������������
WKDQ�LQ�GLSSHUV��������������PP�+J��S� ���������)RODWH�WKHUDS\�
DOVR�FDXVHG�D�GHFUHDVH�LQ� LQVXOLQ�FRQFHQWUDWLRQ��DQG�LQVXOLQ�
UHVLVWDQFH��DVVHVVHG�E\�WKH�+20$�PHWKRG��

,Q� WKH� QH[W� ZRUN�� WKH� DXWKRUV� FLWHG� WULHG� WR� H[SODLQ� WKH�
UHDVRQV� IRU� WKH� GURS� LQ� EORRG� SUHVVXUH� GHVFULEHG� DIWHU� DQ�
LQFUHDVHG� VXSSO\� RI� IRODWHV� >��@�� )RU� WKLV� SXUSRVH�� WKH\�
GHWHUPLQHG� IUHH� R[\JHQ� UDGLFDOV� �IUHH� R[\JHQ� UDGLFDOV� WHVW�
)257�� DQG� WKH� DELOLW\� RI� WKH� V\VWHP� WR� UHPRYH� WKHP� �IUHH�
R[\JHQ� UDGLFDOV�GHIHQVH�)25'���$IWHU� IRODWH�DGPLQLVWUDWLRQ��
WKH�)257�YDOXH�GURSSHG�IURP����������WR�����������p� ���������
ZKLOH�WKH�)25'�YDOXH�LQFUHDVHG�IURP�������������WR��������
������p� ��������7KH�DXWKRUV�VKRZHG�D�VWDWLVWLFDOO\�VLJQL¿FDQW�
SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�D�GHFUHDVH�LQ�WKH�DPRXQW�RI�IUHH�
R[\JHQ�UDGLFDOV�DQG�D�UHGXFWLRQ�LQ�GLDVWROLF�SUHVVXUH�DW�QLJKW�
�r� ��������p� ���������7KXV��D� ODUJH�DPRXQW�RI�IUHH�R[\JHQ�
UDGLFDOV�LQKLELWV�WKH�SUHVVXUH�GURS�DW�QLJKW��ZKLOH�WKH�UHGXFHG�
DPRXQW� FDXVHG� E\� IRODWH� DGPLQLVWUDWLRQ� FRUUHODWHV� WR� WKH�
UHGXFWLRQ�RI�SUHVVXUH�DW�QLJKW��7KH�KLJK�FRUUHODWLRQ��r� ��������
EHWZHHQ�WKH�SDUDPHWHUV�WHVWHG�LV�QRWHZRUWK\��

7KH�UHVXOWV�RI� WKHVH�VWXGLHV�KDYH�EHHQ�FRQ¿UPHG� LQ� WKH�
ZRUN� RI� 'RQJ� <L�)H\� HW� DO�� >��@�� 7KHVH� DXWKRUV� UDQGRPO\�
VHOHFWHG�����SDWLHQWV�ZLWK� QRUPDO� QLJKWWLPH�EORRG�SUHVVXUH�
GURS��EORRG�SUHVVXUH�GURS�JUHDWHU�WKDQ������GLSSHUV��DQG�����
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SDWLHQWV�ZLWK�DEQRUPDO�QLJKWWLPH�EORRG�SUHVVXUH�GURS� �QRQ�
GLSSHUV�� IURP� ������ K\SHUWHQVLYH� SDWLHQWV�� 0RUHRYHU�� IURP�
WKH�JURXS�RI� ������SDWLHQWV�ZLWK�K\SHUWHQVLRQ�� ����SDWLHQWV�
ZLWK� &7�&&� JHQRW\SH� RI� 07+)5� JHQH� DQG� ��� SDWLHQWV�
ZLWK� 77� JHQRW\SH� RI� WKLV� JHQH� ZHUH� UDQGRPO\� VHOHFWHG�� ,Q�
DOO� SDWLHQWV�� WKH� ��� K� EORRG� SUHVVXUH� SUR¿OH� ZDV� DVVHVVHG�
XVLQJ� WKH�$%30�PHWKRG��7KH� JURXS� RI� QRQ�GLSSHU� SDWLHQWV�
ZDV� FKDUDFWHUL]HG� E\� D� VLJQL¿FDQWO\� KLJKHU� KRPRF\VWHLQH�
FRQFHQWUDWLRQ� WKDQ� LQ� SDWLHQWV� ZLWK� QRUPDO� QLJKW� SUHVVXUH�
GURS�p������������0RUHRYHU��WKH�DXWKRUV�VKRZHG�D�VLJQL¿FDQW�
QHJDWLYH� FRUUHODWLRQ� EHWZHHQ� KRPRF\VWHLQH� FRQFHQWUDWLRQV�
DQG�WKH�V\VWROLF�DQG�GLDVWROLF�QLJKW�WLPH�EORRG�SUHVVXUH�GURS�
�p  � ������ DQG� p  � ������� UHVSHFWLYHO\��� 0XOWLGLPHQVLRQDO�
ORJLVWLF� UHJUHVVLRQ� VKRZHG� WKDW� WKH� UHODWLRQVKLS� EHWZHHQ�
KRPRF\VWHLQH�DQG�EORRG�SUHVVXUH� YDULDELOLW\� LV� LQGHSHQGHQW�
RI� PDQ\� RWKHU� LQWHUIHULQJ� IDFWRUV�� :LWK� D� KRPRF\VWHLQH�
FRQFHQWUDWLRQ� RI� ��� PLFURPROHV� DV� D� OLPLW�� ���� RI� QRQ�
GLSSHUV�DUH�EHORZ�WKLV�YDOXH�DQG��������RI�QRQ�GLSSHUV�DW�D�
FRQFHQWUDWLRQ�DERYH�����PRO�O��+RPRF\VWHLQH�FRQFHQWUDWLRQV�
DUH�KLJKHU�LQ�SDWLHQWV�ZLWK�WKH�77�07+)5�JHQH�SRO\PRUSKLVP�
WKDQ� LQ�RWKHU�SDWLHQWV�ZLWK�&&�DQG�&7�SRO\PRUSKLVP�RI� WKLV�
JHQH��7KH�SHUFHQWDJH�RI�SDWLHQWV�ZLWK�WKH�&&�&7�JHQRW\SH�LV�
VLJQL¿FDQWO\�ORZHU�LQ�GLSSHUV�WKDQ�LQ�QRQ�GLSSHUV��p�����������

2Q�WKH�EDVLV�RI�WKH�VWXGLHV�SUHVHQWHG��LW�FDQ�EH�FRQFOXGHG�
WKDW�VHUXP�KRPRF\VWHLQH�FRQFHQWUDWLRQV�DUH�SUREDEO\�DPRQJ�
WKH�IDFWRUV�LQÀXHQFLQJ�GDLO\�EORRG�SUHVVXUH�ÀXFWXDWLRQV��

3DWLHQWV�ZLWK� REVWUXFWLYH� VOHHS� DSQHD� DUH� FKDUDFWHUL]HG�
E\� IUHTXHQW� K\SHUWHQVLRQ�� HVSHFLDOO\� DW� QLJKW� �QRQ�GLSSHUV��
DQG� VLPXOWDQHRXVO\� HOHYDWHG� KRPRF\VWHLQH� OHYHOV� ������
7UHDWPHQW� RI� REVWUXFWLYH� VOHHS� DSQHD� ZLWK� DQ� DLU� GHQWXUH�
�&3$3�� UHGXFHV� EORRG� SUHVVXUH�� HVSHFLDOO\� DW� QLJKW�� DORQJ�
ZLWK�KRPRF\VWHLQH�OHYHOV�>62@��,W�FDQQRW�EH�UXOHG�RXW�WKDW�WKH�
LQFUHDVHG� VHUXP� KRPRF\VWHLQH� OHYHOV� RI� WKHVH� SDWLHQWV�� LQ�
DGGLWLRQ�WR�RWKHU�IDFWRUV��PD\�LQWHUDFW�ZLWK�QLJKWWLPH�LQFUHDVHV�
LQ�EORRG�SUHVVXUH�

Administration of folic acid  
in the preventions of strokes

$OWKRXJK� WKH� IUHTXHQF\� RI� FDUGLRYDVFXODU� FRPSOLFDWLRQV� LV�
PXFK�KLJKHU�LQ�SDWLHQWV�ZLWK�KLJK�VHUXP�KRPRF\VWHLQH�OHYHOV��
WKH�¿UVW�VWXGLHV�GLG�QRW�VKRZ�WKDW�ORZHULQJ�WKH�FRQFHQWUDWLRQ�
RI� WKLV� FRPSRXQG� LQ� WKH� EORRG� UHVXOWHG� LQ� D� ORZHU� ULVN� RI�
FDUGLRYDVFXODU�FRPSOLFDWLRQV��7KH�UHVXOWV�RI�ODUJH�SURVSHFWLYH�
VWXGLHV�LQ�ZKLFK�YLWDPLQ�%�ZDV�DGPLQLVWHUHG�DQG�D�VLJQL¿FDQW�
UHGXFWLRQ�RI�KRPRF\VWHLQH�FRQFHQWUDWLRQ�ZDV�DFKLHYHG�ZHUH�
GLVDSSRLQWLQJ��WKH�QXPEHU�RI�FDUGLRYDVFXODU�FRPSOLFDWLRQV�GLG�
QRW�GHFUHDVH�RU�HYHQ�LQFUHDVHG�VOLJKWO\�DQG�LQVLJQL¿FDQWO\�>63, 
64@��+RZHYHU��VXEVHTXHQW�ODUJH�UDQGRPL]HG�WULDOV�VKRZHG�WKDW�

WKH�UHGXFWLRQ�RI�KRPRF\VWHLQH�LQ�VHUXP�VLJQL¿FDQWO\�UHGXFHV�
WKH�ULVN�RI�VWURNH�EXW�GRHV�QRW�UHGXFH�WKH�ULVN�RI�P\RFDUGLDO�
LQIDUFWLRQ��,Q�WKH�+23(���VWXG\��ZKLFK�LQFOXGHG�SDWLHQWV�ZLWK�D�
KLVWRU\�RI�FDUGLRYDVFXODU�HYHQWV��DGPLQLVWUDWLRQ�RI�IROLF�DFLG�LQ�
D�GRVH�RI�����PJ��YLWDPLQ�%��LQ�D�GRVH�RI����PJ�DQG�YLWDPLQ�
%���LQ�D�GRVH�RI���PJ�UHVXOWHG�LQ�D�����UHGXFWLRQ�LQ�VWURNH�
EXW�GLG�QRW�DIIHFW�WKH�ULVN�RI�KHDUW�GLVHDVH�>��@��7KH�ODUJHVW�RI�
WKHVH�VWXGLHV���WKH�&KLQD�6WURNH�3ULPDU\�3UHYHQWLRQ��FRYHULQJ�
������� K\SHUWHQVLYH� SDWLHQWV� ZLWKRXW� RWKHU� FDUGLRYDVFXODU�
GLVHDVH��VKRZHG�WKDW�GDLO\�DGPLQLVWUDWLRQ�RI�����PJ�GD\�RI�IROLF�
DFLG�VLJQL¿FDQWO\� UHGXFHG� WKH� ULVN�RI� VWURNH� >66@�� ,Q�SDWLHQWV�
ZLWK� KLJK� FKROHVWHURO� OHYHOV�� WKH� DGPLQLVWUDWLRQ� RI� IROLF� DFLG�
UHGXFHG�WKH�ULVN�RI�VWURNH�E\�����>67@��,Q�UHFHQW�\HDUV�VHYHUDO�
ODUJH�PHWD�DQDO\VHV�KDYH�EHHQ�SXEOLVKHG��DOO�RI�ZKLFK�VWDWHG�
WKDW�IROLF�DFLG�WKHUDS\�DQG�SRVVLEO\�ZLWK�WKH�DGGLWLRQ�RI�RWKHU�%�
YLWDPLQV�UHGXFHV�WKH�ULVN�RI�VWURNH�E\����±����>��, ��, ��@��
$�PHWD�DQDO\VLV�E\�:DQJD�HW�DO��DVVHVVHG�WKH�HI¿FDF\�RI�IROLF�
DFLG�VXSSOHPHQWDWLRQ�DPRQJ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�DQG�
K\SHUKRPRF\VWHLQHPLD��KRPRF\VWHLQH�!����PRO�O�� >��@��7KH�
DXWKRUV�LQFOXGHG�5&7V��H[DPLQLQJ�WKH�HIIHFWV�RI�IROLF�DFLG�SOXV�
DQWLK\SHUWHQVLYH� WKHUDS\� FRPSDUHG� ZLWK� WKH� WKHUDS\� DORQH��
7KH� PHWD�DQDO\VLV� VKRZHG� WKDW� IROLF� DFLG� VXSSOHPHQWDWLRQ�
VLJQL¿FDQWO\� UHGXFHG� WKH� ULVN� RI� FDUGLRYDVFXODU� DQG�
FHUHEURYDVFXODU�HYHQWV�E\�������FRPSDUHG�ZLWK�WKH�FRQWURO�
JURXS��$�ELJJHU�EHQH¿FLDO�HIIHFW�ZDV�VHHQ�LQ�WKRVH�5&7V�ZLWK�
WUHDWPHQW�GXUDWLRQ�ORQJHU�WKDQ����ZHHNV��DQG�D�GHFUHDVH�LQ�
WKH� FRQFHQWUDWLRQ� RI� WRWDO� KRPRF\VWHLQH� RI�PRUH� WKDQ� �����
6LPLODU� UHVXOWV�DUH�SUHVHQWHG�E\�/L� HW� DO�� >��@�� ,Q� WKLV�PHWD�
DQDO\VLV� LQYROYLQJ� PRUH� WKDQ� ������� SHRSOH�� WKH� DXWKRUV�
VKRZHG�WKDW� WKH�DGPLQLVWUDWLRQ�RI� IROLF�DFLG�UHGXFHV�WKH�ULVN�
RI� VWURNH� E\� ���� DQG� FDUGLRYDVFXODU� FRPSOLFDWLRQV� E\� ���
FRPSDUHG�ZLWK�FRQWUROV��S� ��������

=KDR¶V�PHWD�DQDO\VLV�FRQ¿UPHG�WKDW�WKH�XVH�RI�YLWDPLQ�%�
VWDWLVWLFDOO\�VLJQL¿FDQWO\�UHGXFHV�WKH�ULVN�RI�VWURNH�E\�����>��@��
,QWHUHVWLQJO\�� ORZHU�GRVHV�RI� IROLF�DFLG� �������PJ�GD\�RU� ORZ�
EDVHOLQH�YLWDPLQ�%12� OHYHOV������SJ�PO��ZHUH�PRUH�HIIHFWLYH�
WKDQ�KLJKHU�GRVHV��7KLV�REVHUYDWLRQ�UHTXLUHV�FRQ¿UPDWLRQ�LQ�
VXEVHTXHQW�VWXGLHV�

7KH� PHWD�DQDO\VHV� PHQWLRQHG� FRQFHUQHG� SDWLHQWV� ZLWK�
XQFRPSOLFDWHG� DUWHULDO� K\SHUWHQVLRQ� DV� ZHOO� DV� ZLWK� DUWHULDO�
K\SHUWHQVLRQ�DQG�RWKHU�FDUGLRYDVFXODU�GLVHDVHV�

6WURNHV�DUH�PRUH�FRPPRQ� LQ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�
DQG� GLDEHWHV� WKDQ� LQ� SDWLHQWV�ZLWK� K\SHUWHQVLRQ� DORQH� >71@��
)ROLF� DFLG� VXSSOHPHQWDWLRQ� LQ� SDWLHQWV� ZLWK� GLDEHWHV� DQG�
K\SHUWHQVLRQ� LQ� WKH� VWXG\� RI� ;X� HW� DO�� GHFUHDVHG� WKH� ULVN�
RI� VWURNH� E\� ���� >71@�� ,Q� 0HQJ� HW� DO��� RQ� WKH� RWKHU� KDQG��
VXFK� WKHUDS\� VLJQL¿FDQWO\� UHGXFHG� DWKHURVFOHURWLF� FKDQJHV�
LQ� WKH� UHWLQD� FRPSDUHG� WR� WKRVH� LQ� SDWLHQWV� ZLWKRXW� WKLV�
VXSSOHPHQWDWLRQ�>72@�
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Gluszek, Kosicka��7KH�VLJQL¿FDQFH�RI�KRPRF\VWHLQH�LQ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ

Folic acid and kidney diseases

$UWHULDO� K\SHUWHQVLRQ� RIWHQ� GDPDJHV� WKH� NLGQH\V� DQG�
PD\� OHDG� WR� NLGQH\� IDLOXUH��$FFRUGLQJ� WR� /L� HW� DO��� IROLF� DFLG�
VXSSOHPHQWDWLRQ� LQ� SDWLHQWV� ZLWK� K\SHUWHQVLRQ� VLJQL¿FDQWO\�
UHGXFHG� WKH� RFFXUUHQFH� RI� SURWHLQXULD� >73@�� ,Q� �������
K\SHUWHQVLYH�SDWLHQWV�REVHUYHG�GXULQJ�����\HDUV�SURWHLQXULD�
RFFXUUHG� LQ� ���� ������� RI� SDWLHQWV� WUHDWHG� ZLWK� HQDODSULO�
DQG� LQ� ���� ������� RI� SDWLHQWV� WUHDWHG� ZLWK� HQDODSULO� DQG�
DGGLWLRQDOO\�ZLWK� IROLF� DFLG�� ,Q� WKH� VXEJURXS� RI� SDWLHQWV�ZLWK�
K\SHUWHQVLRQ� DQG� GLDEHWHV�� SURWHLQXULD� RFFXUUHG� LQ� ����� RI�
SDWLHQWV�WUHDWHG�ZLWK�HQDODSULO�DQG�LQ������RI�SDWLHQWV�WUHDWHG�
ZLWK� HQDODSULO� ZLWK� IROLF� DFLG�� 7KH� DXWKRUV� DOVR� REVHUYHG�
VLJQL¿FDQW�VORZGRZQ�LQ�SURJUHVVLRQ�RI�UHQDO�IDLOXUH�LQ�SDWLHQWV�
UHFHLYLQJ�IROLF�DFLG��p� ���������6LPXOWDQHRXV�DGGLWLRQ�RI�IROLF�
DFLG� WR� HQDODSULO� VLJQL¿FDQWO\� UHGXFHG� PRUWDOLW\� LQ� SDWLHQWV�
ZLWK� K\SHUWHQVLRQ� DQG� VHYHUH� SURWHLQXULD� ������ YV� �������
>74@�� +RZHYHU�� WZR�PHWD�DQDO\]HV� H[DPLQLQJ� WKH� HIIHFWV� RI�
IROLF� DFLG� DGPLQLVWUDWLRQ� LQ� NLGQH\� GLVHDVH� KDYH� SURGXFHG�
FRQÀLFWLQJ�UHVXOWV�>��, 76@��)LUVW��PHWD�DQDO\VLV�LQGLFDWHV�WKDW�
IROLF�DFLG�VXSSOHPHQWDWLRQ�PD\�EH�HIIHFWLYH�IRU�&9'�SUHYHQWLRQ�
LQ�SDWLHQWV�ZLWK� NLGQH\�GLVHDVH� >76@��6HFRQG��PHWD�DQDO\VLV�
FRQFOXGHG� IROLF� DFLG� VXSSOHPHQWDWLRQ� GRHV� QRW� UHGXFH� WKH�
ULVN�RI�P\RFDUGLDO�LQIDUFWLRQ�RU�VWURNH�LQ�SDWLHQWV�ZLWK�FKURQLF�
NLGQH\�GLVHDVH��DQG�PLJKW�KDYH�QR�HIIHFW�RQ�PRUWDOLW\�>��@�

.QRZOHGJH�RI�WKH�LQWHUDFWLRQV�EHWZHHQ�K\SHUWHQVLRQ�DQG�
VHUXP�KRPRF\VWHLQH�OHYHOV�LV�JURZLQJ�DQG�PD\�EH�LPSRUWDQW�
QRW� RQO\� IRU� XQGHUVWDQGLQJ� WKH� SDWKRPHFKDQLVPV� RI� WKHVH�
GLVHDVHV�EXW�PD\�DOVR�EH�XVHIXO�LQ�WKH�FOLQLFDO�SUDFWLFH�

Conclusions

7KH�KLJK�FRQFHQWUDWLRQ�RI�KRPRF\VWHLQH�LQ�WKH�EORRG�VHUXP�LV�
DVVRFLDWHG�ZLWK�DUWHULDO�K\SHUWHQVLRQ�

+LJKHU�OHYHOV�RI�KRPRF\VWHLQH�ZHUH�DOVR�IRXQG�LQ�SDWLHQWV�
ZLWK�ZKLWH�FRDW�K\SHUWHQVLRQ�DQG�ZLWKRXW�SK\VLRORJLFDO�EORRG�
SUHVVXUH�GURS�LQ�WKH�QLJKW�KRXUV�

)ROLF�DFLG�VXSSOHPHQWDWLRQ� UHGXFHV� WKH�FRQFHQWUDWLRQ�RI�
KRPRF\VWHLQH�LQ�EORRG�VHUXP�DQG�FDQ��WKHUHIRUH��UHGXFH�WKH�
ULVN�RI�VWURNH��ZKLFK�LV�ZK\�LW�VKRXOG�EH�PRUH�ZLGHO\�XVHG�LQ�
FOLQLFDO�SUDFWLFH�

0RVW� RI� WKH� VWXGLHV� RQ� EORRG� KRPRF\VWHLQH� OHYHOV�
LQ� SDWLHQWV� ZLWK� K\SHUWHQVLRQ� FRPH� IURP� &KLQD�� /DUJH�
SURVSHFWLYH�VWXGLHV�LQ�(XURSH�RQ�WKH�HI¿FDF\�RI�IROLF�DFLG�LQ�
WKH�SUHYHQWLRQ�RI�VWURNH�DUH�GHVLUDEOH��
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