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1. Cíl práce 

&tOHP�WpWR�EDNDOi�VNp�SUiFH� MH�SURVWXGRYiQt�GRVWXSQp� OLWHUDWXU\�R�GDQpP�SUREOpPX�D�
vypracování literární rešerše, zahrnující popis patogena, jeho interakci s hostitelem, lidské 

RQHPRFQ�Qt� D� HSLGHPLRORJLL� FKRURE\�� 'iOH� ]KRGQRFHQt� YOLYX� NOLPDWX� QD� YêVN\W� NOtã"DW� D�
problematiky vakcinace proti Lymeské borelióze.  
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2. Úvod 

/\PHVNi� ERUHOLy]D� �/%�� MH� ]RRQy]D� ]S$VRERYDQi� VSLURFKHWRX� Borrelia burgdorferi 

sensu lato (Lipsker, 2007). Spirochety Borrelia burgdorferi�VHQVX�ODWR�MVRX�S�HQiãHQ\�KODYQ��
NOtãW�WHP� Ixodes ricinus (Grubhoffer et al, 2005���8� Y�WãLQ\� SDFLHQW$� V WtPWR� RQHPRFQ�QtP�
QDFKi]tPH�HU\WKHPD�PLJUDQV��FRå�MH�þHUYHQi�VNYUQD�Y PtVW��S�LViWt�NOtãW�WH��NWerá se objevuje 

u 60-���� SDFLHQW$� �-��� GQt� SR� RGVWUDQ�Qt� NOtãW�WH� �/LSVNHU�� ������� (U\WKHPD� PLJUDQV� MH�
MHGLQêP� VSROHKOLYêP� ]QDNHP� SUR� XUþHQt� GLDJQy]\� �6WDQHN�� 6WUOH�� ������� 2QHPRFQ�Qt� /%�
SRVWLKXMH� �DGX� RUJiQ$� D� QHEH]SHþt� MH� Y WRP�� åH� SRNXG� QHQt� YþDV� GLDJQRVWLNRYiQR�� P$åH�
]DQHFKDW� WUYDOp� QiVOHGN\�� NWHUp� VH� PRKRX� SURMHYLW� Då� ]D� Q�NROLN� OHW�� 9êVN\W� WRKRWR�
RQHPRFQ�Qt� VWiOH� QDU$VWi�� 7R� P$åH� PtW� VRXYLVORVW� V globálním oteplováním, které má za 

QiVOHGHN�NUDWãt� D�PtUQ�Mãt� ]LP\�� D� WDN�S�HåLWt�Y�WãtKR�PQRåVWYt�KRVWLWHO$� �GUREQt�KORGDYFL�� D�
S�HQDãHþ$��NOtã"DWD��� 

 

3. Histor ie Lymeské boreliózy 

/%�VH� �DGt�N QHPRFHP�� MHMLFKå�SRGVWDWD�E\OD�REMHYHQD�Y 80. letech minulého století. 

-GH�WHG\�R�FKRUREX�UHODWLYQ��QRYRX��3RSLV\�NOLQLFNêFK�MHGQRWHN��NWHUp�GR�MHMtKR�REUD]X�SDW�t��
jVRX�YãDN�]QiP\�PQRKHP�GpOH� �5RKiþRYi���������3UYQt�SRSLV�S�tSDGX�/%�VH�REMHYLO�Y roce 

1883 v 1�PHFNX��NG\�Q�PHFNê�OpND��$OIUHG�%XFKZDOG�SRSUYp�SRSVDO�NRåQt�]P�Q\�X�SDFLHQWD�
s LGLRSDWLFNX� NRåQt� DWURILt� �%XFKZDOG� ������� 3RGREQp� S�tSDG\� E\O\� SRSViQ\� Y roce 1902 

Karlem Herxheimerem a Kuno Hartmanem, který tento jev nazval acrodermatitis chronica 

atrophicans (ACA) (Herxheimer, Hartman, 1902). V roce 1909 švédský dermatolog Arvid 

Afzelius poprvé popsal erythema migrans (EM) (Afezelius, 1910). V roce 1913 Benjamin 

/LSVFK�W]�XYHGO�Q�NROLN�S�tSDG$�PLJUXMtFtKR�HU\WpPX�D�R]QDþLO�MHM�MDNR�HU\WKHPD�FKURQLFXP�
PLJUDQV� �5RKiþRYi�� ������� *DULQ� D� %XMDGRX[� Y URFH� ����� SRSVDOL� åHQX�� NWHUi� SR� S�LViWt�
NOtãW�WH�D�SR�QiVOHGXMtFtP�PLJUXMtFtP�HU\WpPX��P�OD�EROHVWL��RFKUQXWRX�UXNX�D�]YêãHQê�SRþHW�
O\PIRF\W$�Y FHUHEURVSLQiOQt�WHNXWLQ���*DULQ��%XMDGRX[���������V roce 1941 bylo pozorování 

UR]ãt�HQR� R� ~GDMH� $OIUHGD� %DQQZDUWKD� R� SDFLHQW\� VH� ]iQ�WHP� PR]NRYêFK� EODQ� D� REUQRX�
OtFQtKR�QHUYX��3URMHY\�WRKRWR�W\SX�MVRX�R]QDþRYiQ\�MDNR�*DULQ$Y-BujadoX[$Y-%DQQZDUWK$Y�
syndrom (Bannwarth, 1941). V roce 1948 Carl Lennhoff prezentoval nález spirochet v biopsii 

provedené z erythema migrans (Lennhoff , 1948). Tento nález inspiroval Hollströma k SRXåLWt�
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penicili nu k OpþE��(0�Y roce 1951 (Hollström, 1951). 

  Od� URNX� ����� ]DþtQi� LQWHQ]LYQt� Yê]NXP� QD� SROL� /%�� NWHUê� ]DSRþDO� XSR]RUQ�QtP� QD�
NORXEQt� REWtåH� Q�NWHUêFK� URGLQ� Y DPHULFNpP� P�VW�� 2OG� /\PH� YH� VWiW�� &RQQHFWLFXW�
�5RKiþRYi���������7R�YHGOR�N QD]YiQt�QHPRFL�/\PHVNRX�DUWULWLGRX���6WHHUH�HW�DO����������3�L�
dalším pHþOLYpP� VOHGRYiQt� VH� ]MLVWLOR�� åH� QRYp� VH]yQQt� RQHPRFQ�Qt� P$åH� PtW� L� NDUGLiOQt��
QHXURORJLFNp�D�NRåQt�S�t]QDN\��3URWR�VH�S$YRGQt�R]QDþHQt�/\PHVNi�DUWULWLGD�SRVOp]H�]P�QLOR�
na Lymeská nemoc (Gustafson, 1993). Prvním odborníkem, který dal do souvislosti klíšt��
�SR]G�ML� LGHQWLILNRYDQp� MDNR� Ixodes scapularis�� D� (0�� E\O� ELRORJ� -RH� 'RZKDQ� �5RKiþRYi��
2005). V URFH� ����� :LOOLDP� %XUJGRUIHU� ]FHOD� QiKRGQ�� L]RORYDO� GR� Wp� GRE\� QH]QiPp�
VSLURFKHW\� ]H� VW�HYD� NOtãW�WH� Ixodes dammini (dnešní název Ixodes scapularis�� D� Y\�HãLO tak 

RWi]NX�S$YRGFH�FKRURE\��%XUJGRUIHU�HW�DO����������NWHUê�E\O�SR]G�ML��Y�URFH�������QD�SRþHVW�
%XUJGRUIHUD�R]QDþHQ�MDNR�Borrelia burgdorferi��5RKiþRYi��������� 
 

4. Etiologické agens 

4.1. Borrelia burgdorferi sensu lato 

3$YRGFHP� RQHPRFQ�Qt� MH� EDNWHULH� Borrelia burgdorferi sensu lato. Borelie jsou 

v S�tURG�� XGUåRYiQ\� GtN\� LQIHNþQtPX� F\NOX� PH]L� GLYRNêPL� VDYFL� D� NOtã"DW\�� -VRX� WR�
FKRXORVWLYp��SRPDOX�URVWRXFt�EDNWHULH��NWHUp�Y�S�tURG��QDOp]iPH�SRX]H�YH�VSRMHQt�V�þOHQRYFL�
QHER� VDYþtPL� KRVWLWHOL� �5RVD, 1997). Ro]H]QiYiPH� Q�NROLN� GUXK$� SDWRJHQQtFK� ERUHOLt� SUR�
þORY�ND�� NWHUp� VH� OLãt� L� XYQLW�� MHGQRKR� GUXKX� YH� VYp� DQWLJHQQt� YêEDY��� 1DYtF� X� QLFK� P$åH�
GRFKi]HW�L�NH�]P�QiP�Y DQWLJHQQt�VNODGE���QDS�tNODG�S�L�NXOWLYDFL��3DWRJHQLWD�GDOãtFK�ERUHOLt�
QHQt�]DWtP�MHGQR]QDþQ��SURNi]iQD��5RKiþRYi�������� 
 

4.2. Druhy borelií  

Borrelia burgdorferi�VHQVX�ODWR�MH�NRPSOH[�QHMPpQ��GYDQiFWL�EOt]FH�S�tEX]QêFK�GUXK$�
borelií , z QLFKå�MHQ�Q�NWHUp�]S$VREXMt�RQHPRFQ�Qt�/%��.UXSND�HW�DO� 2007). 
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Tabulka 1: Druhy Borrelia burgdorferi sensu lato D�MHMLFK�VY�WRYp�UR]ãt�HQt� 
Borrelia species Výskyt 
Borrelia burgdorferi sensu 
str icto Evropa, Severní Amerika 
Borrelia garinii (YURSD��þiVW�$VLH 
Borrelia afzelii (YURSD��þiVW�$VLH 
Borrelia valaisiana centrální Evropa, Irsko, Nizozemí, velká Británie 
Borrelia lusitaniae 3RUWXJDOVNR��7XQLV��Y]iFQ��FHQWUiOQt�D�YêFKRGQt�(YURSD 
Borrelia bissettii Slovensko, Severní Amerika 
Borrelia japonica Japonsko 
Borrelia tanuki Japonsko 
Borrelia sinica ýtQD 
Borrelia turdii Japonsko 
Borrelia andersoni Severní Amerika 
Borrelia spielmani   
 

V tabulce jsou uvedeny druhy Borrelia burgdorferi sensu lato a jejich výskyt.  

Borrelia burgdorferi�VHQVX�ODWR�MH�VRXKUQê�Qi]HY�SUR�NRPSOH[�YãHFK�XYHGHQêFK�GUXK$�
ERUHOLt��6WDQHN�HW�DO����������3RX]H�Q�NROLN�GUXK$�ERUHOLt�]S$VREXMH�RQHPRFQ�Qt�X�OLGt��*ULVW��
1992).  Tyto druhy jsou v WDEXOFH�]YêUD]Q�Q\��9 6HYHUQt�$PHULFH�MH�QHMUR]ãt�HQ�Mãt�Borrelia 

burgdorferi�VHQVX�VWULFWR��0DUWL�5DV�HW�DO����������=DVWRXSHQt�MHGQRWOLYêFK�GUXK$�Y (YURS��MH�
následující: Borrelia garinii (39,7 %), Borrelia afzelii (37,1 %), Borrelia burgdorferi sensu 

stricto (15,9 %), Borrelia valaisiana (6,7 %) a Borrelia lusitaniae (0,6 %) (Hubálek, 

Halouzka, 1997). Americké a evropské izoláty se liší v morfologii (Hovind-Hougen et al. 

������� SURWHLQHFK� YQ�Mãt� PHPErány (Barbour et al. 1985), plazmidech (Barbour, 1988) a 

v homologii DNA (LeFebvre et al., 1989). 

 

4.3. Morfologie patogena  

Borrelia burgdorferi je gramnegativní spirálovitá bakterie s SHULSOD]PDWLFNêPL�ELþtN\��
&KDUDNWHULVWLFNê�WYDU�ERUHOLH�MH�Y\XåLW�SHULSOD]PDWLFNêP�ELþtNHP��NWHUê�VH�QDFKi]t�SRG�YQ�Mãt�
PHPEUiQRX�D�S�LSRMXMH�VH�N protoplazmatickému válci (Rosa P, 1997). Velikost borelie kolísá 

mezi 8 a 30 µm v GpOFH��3�tþQê�SU$P�U�ERUHOLH�MH�����D������P��7�OR�MH�WYDUX�ãURXERYLFH�VH��-

15 pravidelnými závit\��Y]GiOHQêPL������P��2EDO�EDNWHULH�WYR�t�F\WRSOD]PDWLFNi�PHPEUiQD��
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NWHUi� MH� QDYtF� NU\WD� EXQ�þQRX� VW�QRX�� 7D� MH� RGG�OHQD� SHULSOD]PDWLFNêP� SURVWRUHP� RG�
cytoplazmatické membrány na povrchu protoplazmatického válce (Barbour, Hayes, 1986). 

%XQ�þQi�VW�QD�VHVWiYi�]H� W�t�YUVWHY��YQLW�Qt�SHSWLGRJO\NDQRYp��VW�HGQt� OLSRSRO\VDFKDULGRYp�D�
YQ�Mãt� OLSRSURWHLQRYp�� S�LþHPå� VW�HGQt� D� YQ�Mãt� YUVWYD� EXQ�þQp� VW�Q\� WYR�t� W]Y�� YQ�Mãt�
PHPEUiQX�� 9Q�Mãt� PHPEUiQD� MH� WYR�HQD� ]H� ��-62 % proteiny, 23-50 % lipidy a 3-4 % 

sacharidy a tvo�t� SRGVWDWQRX� þiVW� EXQ�þQp� VW�Q\� �%DUERXU�� +D\HV�� ������� 2G� RVWDWQtFK�
JUDPQHJDWLYQtFK� EDNWHULt� RGOLãXMH� ERUHOLH� Y\VRNê� YêVN\W� SURWHLQ$� YQ�Mãt� EDNWHULiOQt�
membrány, které se zde nacházejí v SRGRE��NRYDOHQWQ��PRGLILNRYDQêFK� OLSRSURWHLQ$� D� MVRX�
S�tWRPQ\�L�MLQé glykolipidové antigeny (Brandt et al., 1990). Zcela zde chybí lipopolysacharid, 

NWHUê� MLQDN�E�åQ�� WYR�t� YQ�Mãt� þiVW� EXQ�þQp� VW�Q\� JUDPQHJDWLQtFK�EDNWHULt� �7DND\DPD� HW� DO���
�������9Q�Mãt�PHPEUiQD� REVDKXMH� UHODWLYQ��PiOR� WUDQVPHPEUiQRYêFK� SURWHLQ$� YH� VURYQání 

s MLQêPL�JUDPQHJDWLYQtPL�EDNWHULHPL��-RQHV�HW�DO����������-H�SUDYG�SRGREQp��åH�W\WR�RGOLãQRVWL�
RGUiåHMt� XQLNiWQt� I\]LRORJLFNp� PHFKDQLVP\�� SRPRFt� NWHUêFK� ERUHOLH� S�HåtYDMt� Y U$]QêFK�
åLYRWQtFK� SURVW�HGtFK� �VDYFtFK� L� Y NOtã"DWHFK���0RKRX� WDNp� RGUiåHW�PHFKanizmy patogeneze 

LB (Radolf et al., 1995). Bakterie je schopna pohybovat se rotací kolem podélné osy nebo 

VPUã"RYiQtP�D�QDWDKRYiQtP��3RK\E�XPRå�XMt�ELþtN\��HQGRIODJHO\���MHMLFKå�SRþHW�NROtVi�PH]L�
�� D� ���� %LþtN\� Y\VWXSXMt� QD� RERX� NRQFtFK� EX�N\� ] bazálních GLVN$�� XPtVW�QêFK�
v F\WRSODVPDWLFNp�PHPEUiQ���D�REWiþt�W�OR�ERUHOLH�SRG�YQ�Mãt�EXQ�þQRX�VW�QRX��%HUJVWU|P et 

DO��� ������� %LþtN\� MVRX� GXWp� QHRSRX]G�HQp�� %RUHOLH�� NWHUp� MVRX� EH]� ELþtN$�� Y\WYi�HMt�
nepravidelné struktury (cysty, granula) (Barbour, Hayes 1986). 

 

4.4. Bakteriální genom 

Spirochety Borelia burgdorferi� PDMt� XQLNiWQt� JHQRP�� *HQRP� YãHFK� GUXK$�Borrelia 

burgdorferi sensu lato je neobvyklý v WRP�� åH� REVDKXMH� MHGHQ� OLQHiUQt� FKURPR]RP� D� U$]Qp�
PQRåVWYt� OLQHiUQtFK� D� FLUNXOiUQtFK�SOD]PLG$� �;X� �� -RKQVRQ�� �������7pP��� YãHFKQ\� EDNWHULH�
mají chromozom i plazmidy cirkulární (Lin et al., 1993). Koncem roku 1997 byla poprvé 

XYH�HMQ�QD�VHNYHQFH�JHQ$�ERUHOLRYpKR�FKURPR]RPX�� VWHMQ�� WDN� VHNYHQFH�GHYtWL� OLQHiUQtFK�D�
GYRX�NUXKRYêFK�SOD]PLG$�Borrelia burgdorferi sensu stricto. Chromozom je dlouhý 910 725 

bp, obsahuje 28,6% GC-VHNYHQFt�D�NyGXMH�����JHQ$�SUR�SURWHLQ\�'1$�UHSOLNDFH��WUDQVNULSFH��
translace, transport látek a energetický mechanismus (Fraser et al., 1997). Genom obsahuje 12 

OLQHiUQtFK� D� �� FLUNXOiUQtFK� SOD]PLG$� D� Palý lineární chromozom (Fraser et al., 1997).  
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([WUDFKURPR]RPiOQt� HOHPHQW\� �SOD]PLG\�� QHMVRX� X� PLNURRUJDQLVP$� åiGQRX� ]YOiãWQRVWt��
6NXWHþQRVW�� åH� ERUHOLH� PRKRX� GLVSRQRYDW� Då� ��� SOD]PLG\� �OLQHiUQtPL� QHER� NUXKRYêPL��� MH�
MDVQ�� RGG�OXMH� RG� RVWDWQtFK� EDNWHULt��'okonce i mezi jednotlivými izoláty existují drastické 

odchylky v PQRåVWYt�D�YH�YHOLNRVWL���-���NE��SOD]PLG$��2VFKPDQQ���.UDLF]\�������� Vztahy 

PH]L� SOD]PLGRYêPL� SURILO\� D� GUXK\� ERUHOLt� S�L� SRXåLWt� ��� U$]QêFK� ERUHOLt� ] U$]QêFK�
biologických a geografických zGURM$�]NRXPDOL�<��;X�D�5��&��-RKQVRQ��;X��-RKQVRQ��1995). 

 

4.5. Osp proteiny A, B, C, D, E, F 

Genom Borrelia burgdorferi�NyGXMH�YHONp�PQRåVWYt�OLSRSURWHLQ$��NWHUp�VH�QDFKi]HMt�QD�
YQ�Mãt�PHPEUiQ��D�SUDYG�SRGREQ��KUDMt�G$OHåLWRX�UROL�Y S�HQRVX�ERUHOLt�GR�KRVtitele (Ohnishi 

HW�DO����������7\WR�SURWHLQ\�VH�R]QDþXMt�MDNR�2VS��2XWHU�VXUIDFH�SURWHLQV���3URWHLQ$P�2VS$���
2VS%� D� 2VS&� MVRX� QHMþDVW�ML� Y�QRYiQ\� VWXGLH�� 7\WR� SURWHLQ\� MVRX� XQLNiWQt� WtP�� åH� MVRX�
kódovány plazmidy (Ohnishi et al., 2001). Produktem genu ospA je membránový protein 

OspA, který má 273 aminokyselin. Produktem genu ospB je membránový protein OspB, 

NWHUê� MH� VORåHQ� ] ���� DPLQRN\VHOLQ� �%HUJVWU|P� HW� DO��� �������0QRKR� W�FKWR�PHPEUiQRYêFK�
SURWHLQ$� MVRX� LPXQRJHQ\�D�Y\YROiYDMt� VLOQRX� LPXQLWQt�RGSRY���� WDNåH�PDMt�REURYVNRX�YiKX�
S�L� GLDJQRVWLFH� �2VFKPDQQ�� .UDLF]\�� ������� 2VS$� ���-32 kDa) a OspB (34-36 kDa) jsou 

E�åQ�� S�tWRPQ\� X� DPHULFNêFK� L]ROiW$�� +RMQê� LPXQRJHQQt� OLSRSURWHLQ� 2VS$� MH� NyGRYiQ� QD�
lineárním plazmidu o velikosti 49 ���� ES�� NWHUê� NURP�� RVS$� JHQ$� obsahuje i geny ospB 

�%DUERXU��*DURQ��������2VS$� MH�YDULDELOQt�SUR� U$]Qp�GUXK\�Borrelia burgdorferi sensu lato 

�+XOtQVNi� ������� %\OR� SRSViQR� VHGP� 2VS$� VpURW\S$� QD� ]iNODG�� RGOLãQp� UHDNFH� ����
HYURSVNêFK�D����VHYHURDPHULFNêFK�L]LROiW$��:LOVNH�HW�DO����������2�Q�FR�SR]G�ML�E\O�SRSViQ�L�
VpURW\S� �� �:LOVNH� HW� DO��� ����� D��� � 2VS$� XPRå�XMH� DGKH]L� QD� VW�HYQt� HSLWHO� NOtãW�WH� D�
mechanizmus produkce tohoto proteinu je popsán v kapitole 4. 7. (Pal et al., 2000). OspB je 

WDNp�YDULDELOQt�X� MHGQRWOLYêFK�GUXK$� MDN�YHOLNRVWt� tak antigenní reaktivitou. Je to specifický 

DQWLJHQ�D�SURWLOiWN\�SURWL�Q�PX�VH�Y\VN\WXMt�MHQ�X�Q�NWHUêFK�SDFLHQW$�D�MVRX�GHWHNRYDWHOQp�Då�
v SR]GQtFK� VWDGLtFK�/%� �'RXWOtN� �������2VS&� MH� VpURDNWLYQt� DQWLJHQ� S�HYOiGDMtFt� X� þDVQpKR�
VWDGLD� LQIHNFH� ]S$VREHQp�Borrelia burgdorferi sensu lato. Jeho molekulová hmotnost se u 

U$]QêFK� GUXK$� P�Qt� ���-��� N'D��� 6WHMQ�� MDNR� 2VS$� E\O� SRXåLW� N VpURW\SL]DFL�� QD� MHMtPå�
]iNODG�� E\OR� VWDQRYHQR� ��� 2VS&� VpURW\S$� �:LOVNH� HW� DO��� ����� E��� *HQ\� RVS&� MVRX�
lokalizovány na cirkulárním plazmidu o velikosti 27 000 bp (Masoni et al., 1993). OspC se 
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syntetizuje v NOtã"DWHFK�E�KHP�ViQt�D�VQLåRYiQtP�UHJXOXMH�S�HQRV�ERUHOLt�GR�KRVWLWHOH��*ULPP�
et al., 2004���FRå�MH�WDNp�SRSViQR�Y kapitole 4. 7. OspD je lipoprotein o molekulové hmotnosti 

28-29 kDa, který je kódován geny lineárního plazmidu o velikosti 38 000 bp. Jeho exprese je 

XPRåQ�QD� QDS��� SURWHROê]RX�� NH� NWHUp� GRFKi]t� E�KHP� OpþE\� KRVWLWHOVNpKR� RUJDQLVPX�
(Hulínská 2001). OspE a OspF jsou povrchové proteiny o molekulové hmotnosti 18 a 26 kDa 

(Lam et al., 1994b). Jsou kódovány geny cirkulárního plazmidu o velikosti 32 000 bp (Akins 

HW� DO��� �������3DW�t� GR� VNXSLQ\� W]Y��(US�SURWHLQ$� �2VS()-related proteins) (Stevenson et al., 

1996).  

 

4.6. Další antigeny 

Dalšími boreliovými antigeny s konstantní molekulovou hmotností jsou 41 kDa 

SURWHLQ� S��� �IODJHOLQ�� D� ��� N'D� SURWHLQ� +63���� )ODJHOLQ� MH� ELþtNRYê� DQWLJHQ� D� Pi� YHGOH�
]N�tåHQ�� UHDJXMtFtFK� HSLWRS$� WDNp� VpURW\SVSHFLILFNp� HSLWRS\�� ]DWtPFR� +63��� MH�
F\WRSOD]PDWLFNê� DQWLJHQ� D� Y\ND]XMH� Y\VRNRX� ]N�tåHQRX� UHDNWLvitu s jinými bakteriemi 

(Oschmann, Kraiczy, 1998). 
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7DEXOND� ��� /RNDOL]DFH� U$]QêFK� PHPEUiQRYêFK� SURWHLQ$� D� MHMLFK� Yê]QDP� SUR� LPXQLWX�
hostitele. Osp: outer surface protein, EppA: exported protein A, Oms: outer membrane-

spanning protein, Bmp: basic membrane protein  

 

Protein 

Molekulová 

hmotnost 

(kDa) *HQHWLFNp�XPtVW�Qt 

Velikost 

plazmidu 

(kb) 

,PXQLWQt�RGSRY���Y�
lidském hostiteli  

OspA 31-32 lineární plazmid 49 ano 

OspB 34-36 lineární plazmid 54 ano 

OspC 20-25 cirkulární plazmid 27 ano 

OspD 28-29 lineární plazmid 38 ne 

OspE 18 cirkulární plazmid 32 ne 

OspF 26 cirkulární plazmid 32 ne 

EppA 18 cirkulární plazmid 9 ne 

Flagelin (p41) 41 chromozom - ano 

Osm66 (p66) 66 chromozom - ano 

p83/100 80-100 chromozom - ano 

BmpA (p39) 39 chromozom - ano 

p18 18 plazmid ? ano 
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4.7. Teplotn���t]HQi�JHQRYi�UHJXODFH 
1D� ]iNODG�� YêP�Q\� KRVWLWHO$� E�KHP� YêYRMH�PXVt� EêW� ERUHOLH� VFKRSQ\� XSUDYLW� VYRML�

biosyntézu v NUiWNpP� þDVH�� MDNR� RGSRY��� QD� QRYRX� VLWXDFL�� 3URWR� GLVSRQXMt� NRRUGLQRYDQRX�
JHQRYRX�H[SUHVt��'RSRVXG�QHMOpSH�SUR]NRXPDQi�WHSORWQ���t]HQi�JHnová regulace se týká dvou 

YQ�MãtFK� PHPEUiQRYêFK� SURWHLQ$� 2VS$� D� 2VS&� �2VFKPDQQ�� � .UDLF]\�� ������ Hladina 

exprimovaného proteinu OspA je v ERUHOLtFK�S�HG�QDViWtP�NOtãW�WH�SURND]DWHOQi��DOH�Xå�WRPX�
WDN�QHQt�SR�GRNRQþHQt�ViQt� %�KHP�S�HQRVX�ERUHOLt� �GR�VDYþtho hostitele imunologická data 

S�HGSRNOiGDMt�� åH� ERUHOLH� ]P�Qt� VY$M� SRYUFK� D� ]DþQH� H[SULPRYDW� 2VS&�� S�LþHPå� 2VS$� VH�
QHH[SULPXMH�Y$EHF�QHER� MHQ�YH�YHOPL�PDOpP�PQRåVWYt��7DWR�]P�QD� MH� UHJXORYiQD� WHSORWRX��
2VS&�MH�Y\WYi�HQ�S�L�WHSORW����-37 Û&��QHQt�Y\WYi�HQ�S�L����Û&��6FKZDQ�HW�DO���1995). Tím, jak 

se zvyšuje teplota, v G$VOHGNX�S�tYRGX�NUYH�GR�VW�HYD�NOtãW�WH��]DþtQi�H[SUHVH�2VS&��NWHUê�MH�
pak prokazatelný na membránovém povrchu (Oschmann,  Kraiczy, 1998). OspC proteiny se 

YH� VW�HY�� NOtã"DW� REMHYXMt� QD� VSLURFKHWiFK� E�KHP� ViQt� NUYH�� D� SUiY�� WR� ]�HMP�� ]S$VREt�� åH�
ERUHOLH� VW�HYR� RSRXãWt� D� KHPRO\PIRX� SXWXMt� GR� VOLQQêFK� åOi]� NOtãW�WH� D� RGWXG� MVRX� SDN�
S�HQiãHQ\� GR� QRYpKR� KRVWLWHOH� �6FKZDQ� HW� DO��� 1995). 7tPWR� VH� Y\VY�WOXMH� YHOLFH� VODEi�
LPXQLWQt�RGSRY���QD�2VS$�D�YHOLFH�VLOQi�RGSRY���QD�2VS&��2VFKPDQQ���.UDLF]\�������� 

 

�����'UXK\�NOtã"DW�S�HQiãHMtFt�Borrelia burgdorferi 

Borrelia burgdorferi MH�S�HQiãHQD�Q�NROLND�GUXK\�NOtã"DW��/HYLQH�HW�DO��������� 
7DEXOND����'XK\�NOtã"DW�S�HQiãHMtFt�Borrelia burgdorferi (Gustafson, 1993) 

Druh Výskyt 

Ixodes ricinus Evropa 

Iodes persulcatus Asie, výchdní Evropa 

Ixodes scapularis severo-východní a západní USA 

Ixodes pacificus západ USA 
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4.9. Rezervoáry borelií  

(IHNWLYQt�UH]HUYRiU�PXVt�EêW�KRMQ��QDSDGiQ�NOtã"DW\�D�]iURYH��PXVt�XPRå�RYDW�S�HQRV�
PLNURRUJDQLVP$�GR�NOtãW�WH� �-HDQVRQ��������0DWKHU�HW� DO����������9 (YURS��SRNOiGiPH�RVP�
VDYF$�]D�YKRGQp�UH]HUYRiU\�SUR�Borrelia burgdorferi. -VRX�WR��P\ãLFH�N�RYLQQi��P\ãLFH�OHVQt�
(Aeschlimann et al., 1986), norník rudý (Hovmark et al., 1988), myšice temnopásá 

�0DWXVFKND�HW�DO����������UHMVHN�REHFQê��UHMVHN�PDOê��]DMtF�SROQt�D�]DMtF�E�OiN���7lOOHNOLQW�HW�
DO��� ������� 1D� VHYHURYêFKRG�� 86$� VH� ]D� HIHNWLYQt� UH]HUYRiU� SRYDåXMH� N�HþtN� E�ORQRKê�
(Levine et al., 1985).  

4.10. Podmínky kutivace borelií  

Borelie rostou in vitro v PHGLX� ERKDWpP� QD� åLYLQ\�� NWHUp� REVDKXMH� DPLQRN\VHOLQ\��
YLWDPtQ\��KRY�]t�VpURYê�DOEXPLQ�D�NUiOLþt�VpUXP��2VFKPDQQ��.UDLF]\���������*HQHUDþQt�GRED�
borelií j e 12-��� KRGLQ� D� RSWLPiOQt� WHSORWD� SUR� U$VW� MH� PH]L� ��Û&� D� ��Û&� �%DUERXU�� ���4). 

%RUHOLH�VH�G�Ot�S�tþQêP�QHER�SRGpOQêP�]DãNUFRYiQtP��9\WYR�HQtP�S�tþQpKR�QHER�SRGpOQpKR�
VHSWD�]WUiFt�PDWH�VNi�EX�ND�SRORYLQX�ELþtN$�� DOH�QH�GLVN\�D�KiþN\��]H�NWHUêFK�Y�GFH�LQQêFK�
EX�NiFK�Y\URVWRX�QRYp�ELþtN\��%DUERXU��+D\HV������� 

 

4.11. Patogeneze 

K prRQLNQXWt� ERUHOLt� GR� OLGVNpKR� RUJDQLVPX� GRFKi]t� QHMþDVW�ML� S�LViWtP� NOtãW�WH�
v kterémkoli z MHKR� YêYRMRYêFK� VWDGLt�� 1iND]D� VOLQDPL� SRW�HEXMH� GHOãt� GREX� ViQt� ] toho 

G$YRGX��åH�WHSUYH�SR����KRGLQiFK�VH�ERUHOLH�]H�VW�HYD�NOtãW�WH�GRVWiYDMt�GR�MHKR�KHPRO\PI\�D�
VOLQQêFK�åOi]��9þDVQêP�RGVWUDQ�QtP�NOtãW�WH�P$åHPH�S�HGHMtW�QiND]H��. G�tY�MãtPX�]DQHVHQt�
LQIHNFH�GR�N$åH�P$åH�GRMtW�S�tPR�]H�VW�HYD��]YOiãW��S�L�QHVSUiYQpP�RGVWUD�RYiQt�NOtã"DW�KRORX�
UXNRX�� 9QtPDYê� MH� NDåGê� þORY�N�� S�LUR]HQi� RGROQRVW� QHH[LVWXMH�� 3R� SURQLNQXWt� GR� N$åH� VH�
ERUHOLH� ]YROQD� PQRåt� D� VRXþDVQ�� ãt�t� Y N$åL� ]D� Y]QLNX� HU\WKHPD� PLJUDQV� QHER� SXWXMt�
lymfatickými cestami do mízních uzlin, kde vyvolají primární specifickou imunologickou 

RGSRY���� 9QLNQXWt� ERUHOLt� GR� NUHYQtKR� RE�KX� MH� VSRMHQR� V rozsevem do dDOãtFK� RUJiQ$��
KODYQ��W�FK��NWHUp�SDW�t�N UHWLNXORHQGRWHORYpPX�V\VWpPX��'RXWOtN���������3URWRåH�ERUHOLH�EU]\�
SURQLNDMt�GR�U$]QêFK�RUJiQ$�L�S�HV�KHPDWRHQFHIDOLWLFNRX�EDULpUX��NGH�QDSDGDMt�QHUYRYp�EX�N\�
D� JOLH�� MHMLFK� S�tWRPQRVW� Y krvi není dlouhodobá. V obrDQ�� KRVWLWHOH� KUDMt� UROL� MDN� IDNWRU\�
EXQ�þQp�� WDN� SURWLOiWNRYp� RGSRY�GL�� %XQ�þQi� RGSRY��� MH� S�L�PLJUXMtFtP� HU\WKHPX� VSRMHQD�
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s YêVN\WHP�&'��D�&'��O\PIRF\W$�D�PDNURIiJ$���5RKiþRYi�+������� 
 

������,PXQLWQt�RGSRY���RUJDQLVPX�QD�LQIHNFL�Borrelia burgdorferi sensu lato 

3RYUFKRYp� SURWHLQ\� ERUHOLt� 2VS� MVRX� RGSRY�GQp� ]D� LPXQLWQt� KRVWLWHOVNRX� RGSRY���
(Montgomery et al., 1996).� /LSRSURWHLQ\� ERUHOLt� MVRX� PRKXWQêP� VWLPXOiWRUHP� PDNURIiJ$��
v QLFKå� Y\YROiYDMt� SURGXNFL� LQWHUOHXNLQX-1 (IL-1), který zodpovídá za zvýšení teploty i 

VHGLPHQWDFH�X�HU\WURF\W$�D�Yê]QDPQ��VH�SRGtOt�QD�Y]QLNX�NRåQtFK�L�NORXEQtFK�]P�Q��,/-1 jako 

KODYQt� LPXQRUHJXODþQt�SURGXNW�PDNURIiJ$� VWLPXOXMH� VHNUHFL�NRODJHQi]\� D�SURVWDJODQGLQ$� ]H�
V\QRYLiOQtFK�EXQ�N��S$VREt�FKHPRWDNWLFN\�QD�QHXWURILO\�D�VWLPXOXMH�7-lymfocyty k produkci 

interleukinu-�� D� GDOãtFK� O\PIRNLQ$�� 0DNURIiJ\� VSO�XMt� SRGPtQN\� SUR� UR]YRM� VSHFLILFNp�
LPXQLWQt� UHDNFH� XVNXWHþ�RYDQp� O\PIRF\W\� %� D� 7� �'RXWOtN�� ������� 6SHFLILFNRX� EXQ�þQRX�
RGSRY��� O]H� X� /%� ]MLVWLW� YHOPL� þDVQ��� MLå� S�HG� Y]QLNHP� P��LWHOQpKR� kvanta humorálních 

SURWLOiWHN��6RXYLVt�WR�VH�Y]iMHPQRX�NRRSHUDFt�7�D�%�EXQ�N�SUREtKDMtFt�S�L�DQWLJHQQt�VWLPXODFL��
3HVWUp� DQWLJHQQt� VORåHQt� ERUHOLt� ]S$VREXMH� SRVWXSQê� UR]YRM� UHDNFt� QD� GtOþt� DQWLJHQ\�� MHMLFKå�
spektrum v SU$E�KX� QHPRFL� QDU$VWi�� ,J0-protilátky se objevují obvykle za 3-4 týdny po 

infekci, maxima dosahují za 6-��WêGQ$�D�SDN�MHMLFK�KODGLQD�REY\NOH�NOHVi��,PXQLWQt�RGSRY���
]SURVW�HGNRYDQi� ,J0-SURWLOiWNDPL� MH� ]DP��HQD� S�HGHYãtP� QD� ELþtNRYê� DQWLJHQ� S���� 3�L�
GORXKRGREpP� S�HWUYiQt� RGSRY�GL� ]SURVW�HGNRYDné IgM-SURWLOiWNDPL� VH� WYR�t� SURWLOiWN\� L� QD�
MLQp�DQWLJHQ\��2VS%���%DUW$Q�N���������6SHFLILFNp�SURWLOiWN\�,J*��NWHUp�RGSRYtGDMt�QD�2VS$�
(Kalish et al., 1995) se objeví po 6-�� WêGQHFK�� MLå� Y QHS�tWRPQRVWL� ,J0�D�PRKRX�S�HWUYiYDW�
PQRKR�OHW�SR�OpþE���1DGHOPDQ��:RUPVHU���������%RUHOLH�PDMt�U$]Qp�PRåRVWL��MDN�VH�Y\KQRXW�
PHFKDQLVPX� REUDQ\� SURWL� LQIHNFL�� NWHUi� MH� ]SURVW�HGNRYiQD� ERUHOLRFLGQtPL� SURWLOiWNDPL��
.URP�� þHWQêFK� DQWLJHQQtFK� YDULDFt�� GRFKi]t� þDVWR� N proniknutí borelií do imunologicky 

SULYLOHJRYDQêFK�REODVWt��QDS�tNODG�GR�&16��7DG\�MVRX�ERUHOLH�FKUiQ�Q\�S�HG�YOLYHP�Q�NWHUêFK�
DQWLELRWLN�L�S�HG�VW\NHP�V LPXQRORJLFN\�NRPSHWHQWQtPL�EX�NDPL��%DUW$Q�N���������2FKUDQQp�
SURVW�HGt� SUR� ERUHOLH� S�HGVWDYXMt� L� OLGVNp� ILEUREODVW\�� NGH� ERUHOLH� S�HåtYDMt� LQWUDFHOXOiUQ�� L�
S�HVWR�� åH� MVRX� WR� H[WUDFHOXOiUQt� EDNWHULH� �5RKiþRYi�� ������� 9 SU$E�KX� LQWHUDNFH� ERUHOLt� D�
LPXQLWQtKR�V\VWpPX�GRFKi]t�þDVWR�N QDYR]HQt�DXWRLPXQLWQtFK�UHDNFt��NWHUp�VH�PRKRX�~þDVWQLW�
QHER�GRNRQFH�VWiW�LQLFLiWRU\�U$]QêFK�RUJiQRYêFK�]P�Q��8�þDVQpKR�VWDGLD�QHXURERUHOLy]\�MVRX�
DXWRLPXQLWQt� UHDNFH� S�tWRPQ\� YH� YtFH� QHå� ��� �� IgM-protilátky proti boreliím reagují 

]N�tåHQ�� V DQWLJHQ\� QHUYRYêFK� D[RQ$�� =D� ]N�tåHQRX� KXPRUiOQt� UHDNFL� ]RGSRYtGi� KODYQ��
flagelinový antigen. 



 

13 
 
 

 
 
 

.URP�� DXWRLPXQLWQtFK� UHDNFt� D� ]N�tåHQêFK� UHDNFt� Y]QLNDMt� MHãW�� LPXQLWQt� NRPSOH[\�
�DJUHJiW\� SURWLOiWHN� D� DQWLJHQ$), které jsou imunopatologické z WRKR� G$YRGX�� åH� MHMLFK�
QHGRVWDWHþQp� RGERXUiYiQt� D� Y\OXþRYiQt� ] organismu vede k usazování do synoviální 

PHPEUiQ\� �QDFKi]t� VH� QD� YQLW�Qt� VWUDQ�� NORXEQtKR� SRX]GUD��� FRå� YHGH� NH� Y]QLNX� DUWULWLG��
Specifické protilátky vázané na� ERUHOLRYê� DQWLJHQ� VSROHþQ�� V NRPSOHPHQWHP� S�LWDKXMt�
neutrofily, z QLFKå� VH� XYRO�XMt� HQ]\P\� DWDNXMtFt� NORXEQt� VWUXNWXU\�� 3�HWUYiYiQt� LPXQLWQtFK�
NRPSOH[$� Y RE�KX� S�LVStYi� L� N UR]YRML� VUGHþQtFK� D� QHUYRYêFK� SRUXFK�� 9HGOH� ]P�Q�
]SURVW�HGNRYDQêFK� LPXQRORJLFNêPL� PHFKDQLVP\� XSODW�XMt� ERUHOLH� WDNp� VY$M� S�tPê� YOLY� QD�
WNi�RYp� VWUXNWXU\�� 0DMt� ]YOiãWQt� VFKRSQRVW� DGKHUHQFH� N U$]QêP� VDYþtP� EX�NiP� KODYQ��
k OLGVNêP�HQGRWHORYêP� EX�NiP��7R�P$åH� YpVW� NH� ]P�QiP�Y FpYQt� VW�Q��� =iYDåQRVW� /%� MH�
GiQD� L� VFKRSQRVWt� ERUHOLt� GORXKRGRE�� S�HåtYDW� Y organismu a podílet se na progresi nemoci 

�%DUW$Q�N�������� 
 

5. Vakcinace  

Vývoj vakcíny je u etiologického agens jako je Borrelia burgdorferi sensu lato 

SRP�UQ��VORåLWê��-H�WR�GiQR�MHKR�Y\VRNRX�DQWLJHQQt�YDULDELOLWRX��3�HVWR�DOH�E\OD�YH Spojených 

VWiWHFK� YDNFtQD� Y\YLQXWD�� SURWRåH� DQWLJHQQt� YDULDELOLWD� ]GH� QHQt� WDNRYi� MDNR� X� HYURSVNêFK�
NPHQ$��9H�VWXGLtFK��NWHUp�SURE�KO\�Y letech 1994-������VH�NDQGLGiWHP�SUR�S�tSUDYX�YDNFtQ\�
VWDO� 2VS$�� SURWL� NWHUpPX� VH� WYR�t� SURWHNWLYQt� SURWLOiWN\� �Steere et al., 1998). Vakcína pod 

názvem LYMERIX byla uvedena na americký trh v roce 1998, ale v únoru 2002 byla její 

výroba� S�HUXãHQD�� +ODYQtP� G$YRGHP� E\OD� Y\VRNi� FHQD� YãHFK� W�t� YDNFLQDþQtFK� GiYHN�� S�L�
QLFKå�YãDN�QHE\OD�]DUXþHQD�SRW�HEQi�HIHNWLYLWD�RþNRYiQt��9DNFtQD�E\OD�Y 86$�REHFQ��PiOR�
~þLQQi�D�Y (YURS��QHER�$VLL�WpP���QH~þLQQi��+D\HV��6FKULHIHU���������9]KOHGHP�N WRPX��åH�
incidence LB je vysoká i v (YURS��� MVRX� VQDK\�R�YêUREX�RþNRYDFt� OiWN\� L� ]GH��9 roce 1998 

byly uvedeny první výsledky s SRXåLWtP� UHNRPELQDQWQt� SRO\YDOHQWQt� YDNFtQ\� QD� Ei]L�
OLSRSURWHLQX�2VS&��%\OD�SRXåLWD�QD�GREURYROQtFtFK� D� MHMt� LPXQRJHQLWD�E\OD�KRGQRFHQD� Mako 

GREUi�� 'R� NOLQLFNpKR� SRXåLWt� ]DWtP� QHE\OD� XYHGHQD� �Lathrop et al., 2002). K dispozici je 

v VRXþDVQp� GRE�� SRX]H� DPHULFNi� YDNFtQD� SUR� YHWHULQiUQt� ~þHO\� SURWL� Borrelia burgdorferi 

VHQVX�VWULFWR��5RKiþRYi�+�������� 
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6. Klinické formy 

5R]PDQLWRVW� NOLQLFNêFK� SURMHY$� X� /%� MH� GiQD� WtP�� åH� WDWR� VSLURFKHtální infekce je 

]S$VREHQD�Q�NROLND�UR]GtOQêPL�EDNWHULiOQtPL�GUXK\��ZZZ�RQNRORJLFNHFHQWUXP�F]�� 
.ODVLILNDFH�/%�UR]OLãXMH���VWDGLD��þDVQp�ORNDOL]RYDQp�VWDGLXP��þDVQp�GLVHPLQRYDQp�VWDGLXP�D�
pozdní stadium (Asbrink, Hovmark, 1988).  

• ýDVQp�ORNDOL]RYDQp�VWDGLXP 

V WRPWR� VWDGLX� MH� W\SLFNêP� S�t]QDNHP� ãt�tFt� VH� VNYUQD�� NWHURX� QD]êYiPH� HU\WKHPD�
PLJUDQV�� 2EMHYXMH� VH� S�LEOLåQ�� SR� �-20 dnech v PtVW�� S�LViWt� NOtãW�WH�� 6NYUQD� VH� NUXKRY��
]Y�WãXMH� D� PtYi� RKUDQLþHQê� OHP� V� FHQWUiOQtP� YêEOHGHP� XSURVW�HG�
(www.onkologickecentrum.cz). 

• ýDVQp�GLVHPLQRYDQp�VWDGLXP 

%RUHOLH� MVRX� KHPDWRJHQQ�� GLVHPLQRYiQ\� �UR]QHVHQ\�� E�KHP� Q�NROLND� GQ$� Då� WêGQ$� GR�
FHOpKR�RUJDQLVPX��0H]L�KODYQt�SURMHY\�SDW�t�QHXURORJLFNp�S�t]QDN\��SRVWLåHQt�NORXE$��VUGHþQt�
REWtåH�� RþQt� SURMHY\�� NRåQt� SURMHY\� GUXKpKR� VWDGLD�� SRVWLåHQt� GDOãtFK� RUJiQ$� �MDWHU�� OHGYLQ��
plic) (www.onkologickecentrum.cz). 

• Pozdní stadium 

Dochází k Q�PX�P�VtFH�Då�OpWD�SR�LQIHNFL��0i�FKURQLFNê�SU$E�K��3URMHYXMH�VH�QHYUDWQêP�
SRãNR]HQtP�QHUYRYpKR�V\VWpPX��NORXE$�D�N$åH��www.onkologickecentrum.cz). 

 

�����3RVWLåHQt�N$åH� 
.RåQt� IRUP\� /%� SDW�t� N QHMW\SLþW�MãtP� SRVWLåHQtP� �5RKiþRYi�� ������� .H� W�HP�

QHMþDVW�MãtP� SURMHY$P� SRVWLåHQt� N$åH� SDW�t� HU\WKHPD� PLJUDQV�� ERUUHOLRYê� O\PIRF\WRP� D�
chronická atrofická akrodermatitida (Mullegger, 2004). 

 

6.1.1. Migruj ící erytém - erythema migrans 

Migrující erytém - erythema migrans� �(0�� MH� QHMþDVW�MãtP� SURMHYHP� /%�� -GH� R�
NUXKRYLWRX�þL�RYiOQRX�DIHNFL��NWHUi�VH�Y\WYR�t�Y PtVW��S�LViWt�NOtãW�WH�Y RGVWXSX�Q�NROLND�GQ$�
Då�MHGQRKR�P�VtFH��6WDQHN�HW�DO����������3URWR�MH�G$OHåLWp�QDSDGHQp�PtVWR�MHãW��Q�NROLN�WêGQ$�
VOHGRYDW��(0�MH�QHEROHVWLYê��MHKR�YHOLNRVW�P$åH�GRViKQRXW�L�Q�NROLN�GHVtWHN�FP��3R�Q�NROLND�
WêGQHFK�Då�P�VtFtFK�PL]t�L�EH]�OpþE\��%�KHP�VYpKR�YêYRMH�VH�YãDN�P�Qt�WDN��åH�Y�WãLnou od 

FHQWUD�EOHGQH�D�]EêYi�MDVQ��NRORURYDQê�RNUDM��.OLQLFN\�P$åHPH�(0�UR]G�OLW�QD�W\S�DQXOiUQt�D�
homogenní s lemem �5RKiþRYi�������.     
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6.1.2. Borre liový lymfocytom (BL) 

Borreliový lymfocytom (BL)� MH� GUXKRX� W\SLFNRX� GHUPDWy]RX�� -H� SURMHYHP� NRåQt�
proli feUDFH�O\PIRLGQtFK�EXQ�N��6WDQHN�HW�DO����������9\VN\WXMH�VH�Y PtVW��S�LViWt�NOtãW�WH��DOH�L�
PLPR� Q�M�� 3UHGLOHNþQtPL� PtVW\� MVRX� XãQt� ODO$þHN�� QRV�� SUVQt� EUDGDYND� þL� ãRXUHN�� -GH� R�
QHEROHVWLYp�]GX�HQt�þHUYHQRILDORYp�þL�PRGURILDORYp�EDUY\��+HUFR]RYi��������2GOLšují se dva 

W\S\��ýDVWê�MH�W\S�ORNDOL]RYDQê��Y]iFQê�QDRSDN�GLVHPLQRYDQê��%/�QHQt�SR]RURYiQ�Y Americe. 

V (YURS��MH�þDVW�Mãt�X�G�Wt��YtFH�X�FKODSF$� �5RKiþRYi�������.  
 

6.1.3. Chronická atrofická akrodermatitida (ACA) 

$&$� MH� NRåQt� SURMHY� SR]GQt� Ii]H� /%� �/LSVker, 2007). ACA se pozoruje pouze 

v (YURS�� �5RKiþRYi���������=DþtQi� MDNR�QDILDORY�Oi�VNYUQD�REY\NOH�QD�GROQtFK�NRQþHWLQiFK�
�/LSVNHU���������9]iFQ��VH�P$åH�Y\VN\WQRXW�QD� WUXSX�þL�QD�REOLþHML��5RKiþRYi���������7DWR�
manifestace je pozorována u 1-��� SDFLHQW$�� 3RVWLåHQL� MVRX� Y�WãLQRX� VWDUãt� SDFLHQWL� D� åHQ\��
V G�WVNpP�Y�NX�VH�$&$�Y\VN\WXMH�Y]iFQ���2VFKPDQQ��.UDLF]\�������� 
�3U$E�K� EêYi� G�OHQ� QD� Ii]L� ]iQ�WOLYRX� D� DWURILFNRX� �ZZZ��OI��FXQL�F]��� 3RVWLåHQt� ]DþtQi�
Y�WãLQRX�QHQiSDGQ��PtUQêP�HU\WpPHP�QHPRFQp�þiVWL�D�MH�nebolestivé. Poté se nad kostními 

SURPLQHQFHPL� PRKRX� REMHYLW� ILEURWLFNp� X]OtN\�� 7tP� RQHPRFQ�Qt� S�HFKi]t� GR� VWDGLD�
atrofického, kdy dochází k ~E\WNX�HODVWLFNêFK�YOiNHQ��N$åH�VH�VWiYi�QHSUXåQRX��SURVYtWDMt� Mt�
FpY\�D�Pi�FKDUDNWHU�FLJDUHWRYpKR�SDStUX��5RKiþRYi H, 2005).  

 

3RX]H�W\WR�W�L�NRåQt�SURMHY\�MVRX�QHSRFK\EQ��VSRMHQ\�V infekcí Borrelia burgdorferi (Lipsker, 

2007).  

 

�������'LDJQRVWLND�NRåQtFK�IRUHP�/% 

3UR� GLDJQRVWLNX� NRåQtFK� IRUHP�/%� MH� KODYQtP� GLDJQRVWLFNêP� QiVWURMHP� VpURORJLFNp�
Y\ãHW�HQt� ERUHOLRYêFK� SUotilátek, které jsou prokazatelné 3-�� WêGQ$� SR� LQIHNFL�� 6WHMQRX�
FLWOLYRVW� SUR� Y\ãHW�HQt� Pi� (/,6$� �(Q]\PH-linked immunosorbent assay) a IFT 

(Immunofluorescence test) (Garbe, 1991). 

 

�����3RVWLåHQt�QHUYRYpKR�V\VWpPX�– neuroborelióza 

-DNR�QHXURERUHOLy]X�R]QDþXMHPH�WDNRYê�SU$E�K�/%��NG\�MH�QDSDGHQ�QHUYRYê�V\VWpP��
6\PSWRPDWRORJLH�QHXURERUHOLy]\�MH�ERKDWi�D�SURP�QOLYi��=DMNRZVND���������1HXURERUHOLy]D�
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postihuje 12-�����QHPRFQêFK��3RVWLåHQ�P$åH�EêW�MDN�FHQWUiOQt��WDN�SHULIHUQt�QHUYRYê�V\VWpP��
-Lå�]iK\�SR�LQIHNFL�Gochází k SU$QLNX�ERUHOLt�NUHYQt�FHVWRX�GR�QHUYRYp�WNiQ���D�WR�L�S�HV�WR��åH�
MH� QHUYRYi� WNi�� S�HG� SU$QLNHP� SDWRORJLFNêFK� DJHQV� FKUiQ�QD� SRP�UQ�� GRNRQDORX�
KHPDWRHQFHIDOLWLFNRX� EDULpURX� �5RKiþRYi� +�� ������� %ROHVWL� KODY\� QHER� SV\FKLFNi� SRUXFKD�
P$åH�EêW�SURMHYHP�SRþiWHþQtKR�RVLGORYiQt�&16�ERUHOLHPL��0$åH�EêW�QDSDGHQD�MDNiNROLY�þiVW�
QHUYRYpKR� V\VWpPX��0H]L� NOLQLFNp� SURMHY\� QHXURERUHOLy]\� SDW�t� HQFHIDOLWLGD� D�PHQLQJLWLGD��
FRå� MVRX� SURMHY\� DNXWQt� FHQWUiOQt� QHXURERUHOLy]\�� ýDVWR� VSOêYDMt� GR� PHQLQJRHQFHIDOLWLG\��
PostLåHQt� PtFK\� YHGH� N P\HOLWLG��� NWHUi� MH� GDOHNR� Y]iFQ�Mãt�� (QFHIDOLWLGD� D�
PHQLQJRHQFHIDOLWLGD� EêYDMt� SURYi]HQ\� REUQDPL� KODYRYêFK� QHUY$�� ] QLFKå� MH� QHMW\SLþW�Mãt�
obrna lícního nervu (Zajkowska, 2000).  

'DOãtP� NOLQLFNêP� SURMHYHP� MH� *DULQ$Y-%RMDGRX[$Y-Bannwarth$Y� V\QGURP�� NWHUê� MH�
FKDUDNWHUL]RYDQê� FKDEêPL� SHULIHUQtPL� SDUp]DPL�� Q�NG\� L� SDUp]RX� OtFQtKR� QHUYX�� GiOH�
aseptickým likvorovým nálezem a krutými radikulárními bolestmi. Neuroborelióza se dává i 

do spojitosti se vznikem SV\FKLDWULFNêFK�RQHPRFQ�Qt��SRUXFK�SDP�WL�þL�FKRYiQt�D�]iYDåQêP�
neurastenickým syndromem (Halperin, 1989) .  

 

6.2.1. Diagnostika neuroboreliózy 

3�L�QHXURERUHOLy]H�VH�SURYiGt�Y\ãHW�HQt�PR]NRPtãQtKR�PRNX��9\ãHW�XMt�VH�VSHFLILFNp�
protilátky a DXWRSURWLOiWN\�SURWL�QHUYRYpPX�V\VWpPX��&HQQp�MH�L�Y\ãHW�HQt�NUYH�QD�S�tWRPQRVW�
borelií , a to bu�� HOHNWURQPLNURVNRSLFN\�� QHER� NXOWLYDþQ��� = ODERUDWRUQtFK� Y\ãHW�HQt� PDMt�
Yê]QDP� Y\ãHW�HQt� VHGLPHQWDFH� HU\WURF\W$�� NUHYQtKR� REUD]X�� MDWHUQtFK� HQ]\P$�� UHQiOQtFK�
IXQNFt��UHYPDWRORJLFNp�WHVW\�D�SRGUREQ�Mãt�LPXQRORJLFNp�Y\ãHW�HQt��%DUW$Q�N�������� 
 

�����3RVWLåHní muskuloskeletálního systému 

0XVNXORVNHOHWiOQt� SRVWLåHQt�� ]YOiãW�� SDN� DUWULWLG\�� MVRX� þiVWp� S�t]QDN\� /%� �6WHHUH��
�������1HMHGQi�VH�SRX]H�R�SRVWLåHQt�NORXE$��9 þDVQp�Ii]L�P$åH�SDFLHQW�WUS�W�PLJUXMtFt�EROHVWt�
NORXE$��ãODFK��VYDO$�QHER�NRVWt��9�SR]GQt�Ii]L�EêYDMt�SRVWLåHQ\�YHONp�NORXE\��ýDVWR�VH�MHGQi�R�
monoartritidu s SRVWLåHQtP� MHGQRKR� NORXEX�� ROLJRDUWULWLGX� V SRVWLåHQtP� �-�� NORXE$� QHER�
polyartritidu s SRVWLåHQtP� �� D� YtFH� NORXE$�� 1HMþDVW�ML� EêYi� SRVWLåHQ� NROHQQt�� UDPHQQt� þL�
loketní kloub (Steere, 1995).  
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�������'LDJQRVWLND�SRVWLåHQt�PXVNXORVNHOHWiOQtKR�V\VWpPX 

+ODYQtP� NULWpULHP� SUR� GLDJQy]X� MH� YåG\� NOLQLFNê� REUD]�� '$OHåLWêP� GRSO�XMtFtP�
Y\ãHW�HQtP� MH� VpURORJLFNê� SU$ND]� ]YêãHQêFK� DQWLERUHOLRYêFK� SURWLOiWHN� YH� W�tG�� ,J*�
�%DUW$Q�N�������� 
 

�����3RVWLåHQt�VUGFH – Lymeská karditida   

.DUGLRYDVNXOiUQt� S�t]QDN\� /%� VH� þDVWR� REMHYXMt� Xå� E�KHP� ��� GQt� SR� H[SR]LFL� D�
]DKUQXMt� NROtVDYê� VWXSH�� DWULRYHQWULNXOiUQt� EORNiG\� �$9��� DNXWQt� P\RSHULNDUGLWLGX� QHER�
OHKNRX� GLVIXQNFL� OHYp� þiVWL� VUGFH�� 9]iFQ�� NDUGLRPHJDOLL� QHER� IDWiOQt� perikarditidu. AV 

EORNiGD�P$åH� NROtVDW� RG� SUYQtKR�� GUXKpKR� D� W�HWtKR� VWXSQ�� N VUGHþQt� DU\WPLL� �/R�5�� �������
3RVWLåHQt� VUGFH� VH� SURMHYXMH� WODNHP� QD� KUXGQtNX�� SDOSLWDFHPL� �EXãHQt� VUGFH��� GXãQRVWt��
FHONRYêP�GLVNRPIRUWHP�QHPRFQpKR��5RKiþRYi�+�������� 

 

6.4.1. Diagnostika Lymeské karditidy 

'LDJQy]D�MH�YH�Y�WãLQ��S�tSDG$�/\PVNp�NDUGLWLG\�REWtåQi��9�WãLQRX�VH�]MLã"XMH��]GD�E\O�
nemocný s NDUGLiOQtPL� REWtåHPL� Y HQGHPLFNp� REODVWL�� 1LFPpQ�� MH� WDNp� QH]E\WQê� SU$ND]�
SR]LWLYQtKR� VpURORJLFNpKR� Y\ãHW�HQt�� 'LDJQRVWLFNê� SURFHV zahrnuje postupy v následujícím 

SR�DGt�� VpURORJLFNê� SU$ND]� SURWLOiWHN� SURWL� Borrelia burgdorferi�� S�tPê� SU$ND]� Borrelia 

burgdorferi v P\RNDUGX�� NRPSOHWQt� NDUGLRORJLFNp� Y\ãHW�HQt�� GDOãt� ODERUDWRUQt� Y\ãHW�HQt� D�
Y\ãHW�HQt� Y\OXþXMtFt� MLQê� S$YRG� SRVWLåHQt� VUGFH�� 6pURORJLFNp� Y\ãHW�HQt� ]DKUQXMH� SU$ND]�
protilátek proti Borrelia burgdorferi�EX��QHS�tPRX�LPXQRIOXRUHVFHQFt��QHER�PHWRGRX�(/,6$��
3�tWRPQRVW�DJHQV�VH�SURND]XMH�PHWRGRX�3&5��%DUW$Q�N�������� 
 

�����3RVWLåHQt�RND 

  9êVN\W�RþQtKR�SRVWLåHQt�S�HYDåXMH�Y akutním stadiu. V DNXWQtP�VWDGLX�VH�SRVWLåHQt�RND�
P$åH� SURMHYLW� MDNR� NRQMXQNWLYLWLGD� �]iQ�W� VSRMLYHN�� Q�NROLN� GQt� SR� REMHYHQt� VH� HU\WKHPD�
migrans. Poškození cév v sítnici vede k UHWLQiOQt� YDVNXOLWLG���9� FKURQLFNpP� VWDGLX� VH�P$åH�
objevit uveitida jako projev imunoSDWRORJLFNpKR�SRVWLåHQt��'R�REUD]X�FKURQLFNpKR�SRVWLåHQt�
SDW�t� WDNp� NHUDWLWLGD� �]iQ�W� URKRYN\�� �'LEOtN�� ������� 9ê]QDPQp� MH� L� SRVWLåHQt� GUXKpKR�
KODYRYpKR�QHUYX��5RKiþRYi�+�������� 
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���9êVN\W�RQHPRFQ�Qt�YH�VY�W� 
/%�MH�RQHPRFQ�Qt��NWHUp�E\OR�]MLãW�QR�Y mnoha ]HPtFK�VY�WD�QD�Q�NROLND�NRQWLQHQWHFK�

(Steere, 2001), a to v 6HYHUQt� $PHULFH�� (YURS��� ýtQ��� -DSRQVNX�� $XVWUiOLL� D� -LåQt� $PHULFH�
�:DQJ� HW� DO��� ����E��� 1D� MHGQRWOLYêFK� ~]HPtFK� MH� RGOLãQi� LQFLGHQFH� RQHPRFQ�Qt�� GUXK\�
S�HQDãHþ$� L�DQWLJHQQt�YêEDYD�MHGQRWOLYêFK�Htiologických agens a do jisté míry jsou odlišné i 

klinické projevy (Shapiro, Gerber, 2000). V celém mírném pásu se vyskytuje v závislosti na 

UR]ãt�HQt� NOtã"DW� URGX� Ixodes. V 86$� S�HGVWDYXMH� /%� QHMþDVW�Mãt� ]RRQy]X� S�HQiãHQRX� QD�
þORY�ND�D�QHMG$OHåLW�Mãt�RQHPRFQ�Qt�S�HQiãHQp�NOtã"DW\��%DUERXU��)LVK��������� 
 

���9êVN\W�RQHPRFQ�Qt�Y ýHVNp�UHSXEOLFH 
V ýHVNp�UHSXEOLFH�VH�RQHPRFQ�Qt�/%�Y�QXMH�]QDþQi�SR]RUQRVW��-HMt�GHWDLOQt�VOHGRYiQt�

VH� SURYiGt� RG� URNX� ������=KUXED� RG� WpåH� GRE\� VH� GDWXMt� Yê]NXP\�� NWHUp� MVRX� ]DP��HQy na 

KODYQtKR� S�HQDãHþH� �NOtãW��� D� QD� S�tWRPQRVW� VSLURFKpW� Y MHKR� W�OH�� 3URPR�HQRVW� NOtã"DW�
ERUHOLHPL�QD�~]HPt�ý5�NROtVi�Y rozsahu 2-22 % (Hubálek HW�DO����������9\ããt�þHWQRVW�/%�VH�
NDåGRURþQ�� Y\VN\WXMH� Y ]iSDGQtFK� ýHFKiFK�� VW�HGQtFK� ýHFKiFK� D� QD� VHYHUQt� 0RUDY��
(Janovská, 2001).  

 

���.OtãW� 
�����2EHFQi�FKDUDNWHULVWLND�NOtã"DW� 

.Otã"DWD��DGtPH�GR�W�tG\�SDYRXNRYF$��NWHUi�]DKUQXMH�GY��Yê]QDPQ�Mãt�þHOHGL��,[RGLGDH�
–� L[RGLGQt�QHER� WYUGi�NOtã"DWD�� NWHUi�PDMt� QD�GRU]iOQt� �K�EHWQt�� VWUDQ�� W�OD� ãWtWHN� �VFXWXP�� D�
vykD]XMt� Y�Wãt� JHRJUDILFNp� UR]ãt�HQt� Då� N VXEDUNWLFNêP� REODVWHP�� DOH� Y�WãLQD� XS�HGQRVW�XMH�
PtUQp� NOLPDWLFNp� SiV\�� -HMLFK� ViQt� MH� UR]ORåHQR� GR� Q�NROLND� GQt� D� P$åH� WUYDW� Då� �� WêGQ\���
'UXKi� þHOH�� MH�$UJDVLGDH�–� DUJDVLGQt� QHER�P�NNi� NOtã"DWD�� NWHUi� ãWtWHN� QHPDMt� D� NWHUi� åLMt�
v WHSOêFK� NOLPDWLFNêFK� SiVHFK� D� MHMLFK� ViQt� REY\NOH� WUYi� MHQ� Q�NROLN� KRGLQ�� �2VFKPDQQ��
.UDLF]\�� ������ 7\WR� GY�� KODYQt� WD[RQRPLFNp� NDWHJRULH� VH� OLãt� YH� WYDUX�� FKRYiQt�� YêYRML� D�
VFKRSQRVWL�S�HQiãHW�U$]Qi�RQHPRFQ�Qt� 
�����&KRURE\�S�HQiãHQp�NOtã"Dty 

.Otã"DWD�S�HQiãHMt��DGX�FKRURE�MDNR�QDS�tNODG�� 
���.Otã"RYi�HQFHIDOLWLGD��S$YRGFHP�MH�YLUXV�NOtã"RYp�HQFHIDOLWLG\� 
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���+XPiQQt�JUDQXORF\WiUQt�DQDSOD]Py]D��+*$���S$YRGFHP�MH�Anaplasma phagocytophilum, 

S�HQDãHþ�Ixodes ricinus v (YURS��D�Ixodes scapularis v Sev. Americe 

��� +XPiQQt� PRQRF\WiUQt� HKUOLFKLy]D� �+0(��� S$YRGFHP� MH� Ehrlichia chaffensis�� S�HQDãHþ�
Amblyomma americanum �NOtãW��DPHULFNp� 
��� (KUOLFKLy]D� SV$�� S$YRGFH� Ehrlichia canis�� S�HQDãHþ� Rhipicephalus sanguineus �NOtãW��
KQ�Gp� 
���%DEHVLy]D��S$YRGFHP�Me intraerythrocytární prvok z rodu Babesia  

��� %DEHVLy]D� X� OLGt�� S$YRGFHP� MH� Babesia divergens� D� S�HQDãHþ� Ixodes ricinus, dalším 

S$YRGFHP�MH�Babesia microti�D�S�HQDãHþ�Ixodes scapularis 

���7LEROD��S$YRGFHP� MH�Rickettsia slovaca��S�HQDãHþ�Dermacentor marginatus (piják stepní) 

(Daniel, Danielová, 2007). 

 

9.3. Ixodes ricinus 

Ixodes ricinus� �NOtãW�� REHFQp�� Pi� YHMþLWp� W�OR�� NWHUp� MH� UR]G�OHQR� QD� S�HGQt� þiVW� - 
KODYLþND� �gnathosoma, capitullum��� ]DGQt� þiVW� �idiosoma��� .OtãW�� REHFQp� Pi� ]�HWHOQp� ~VWQt�
orgány – cheliFHU\� D� K\SRVWRP�� NWHUp� VORXåt� N SURERGQXWt� N$åH� KRVWLWHOH� D� ViQt� NUYH��
+\SRVWRP�MH�RUJiQ�VORXåtFt�N S�LViWt�N KRVWLWHOL��.OtãW��Y\KOHGi�SDOSDPL�YKRGQp�PtVWR�N S�LViWt�
QD�KRVWLWHOL��Y\VXQH�FKHOLFHU\��MHMLFKå�]RXEN\�QDWUKQRX�SRNRåNX�KRVWLWHOH��&KHOLFHU\�VH�Y rance 

]DNRWYt�� ]DWiKQRX� VH� D� MHMLFK� ]DWDåHQtP� MH� K\SRVWRP� ]DVXQXW� GR� UDQN\�� +\SRVWRP� MH� SR�
VWUDQiFK� R]XEHQê�� 5\FKOH� WYUGQRXFt� VXEVWDQFH� SURGXNRYDQi� NOtãW�WHP� �FHPHQW�� YHGH�
k zakotvení v rance. Sliny Ixodes ricinus obsahují inhibitory koagulace a také lokální 

DQHVWHWLND��WDNåH�S�LViWt�MH�~VS�ãQp��EH]EROHVWQp�D�þDVWR�]$VWiYi�KRVWLWHOHP�QHSRYãLPQXWR��-H�
WR�WDNp�GtN\�WRPX��åH�NOtãW��VL�REY\NOH�QD�OLGVNpP�KRVWLWHOL�Y\EtUi�PpQ��S�HGSRNOiGDQi�PtVWD��
MDNR�MH�QDS�tNODG�YODVRYi�þiVW�KODY\��NROHQQt�D�ORNHWQt�MDPN\��SORVN\�FKRGLGHO��XãL�D�VWHMQ��WDN�
REODVWL� JHQLWiOLt� �6�VV�� ������� .G\å� VH� QD� W\WR� REODVWL� ]YOiãW�� QHVRXVW�HGtPH�� MH�
SUDYG�SRGREQp��åH�S�LViWp�NOtãW�� OHKFH�S�HKOpGQHPH��8�G�Wt� MH������NOtã"DW� ORNDOL]RYiQR�QD�
KODY���-H�WR�GiQR�WtP��åH�G�WL�MVRX�EOtå�N vegetacL�QHå�GRVS�Ot��6�VV�������� 
 

�����*HRJUDILFNp�UR]ãt�HQt 
*HRJUDILFNp�UR]ãt�HQt�Ixodes ricinus VDKi�RG�%ULWVNêFK�RVWURY$�S�HV�6W�HGRPR�t��~]Nê�

SUXK� VHYHUQt� $IULN\�� MLåQt� 6NDQGLQiYLL�� 3REDOWt�� 3HWURKUDGVNRX� REODVW�� .DUpOLL� Då� SR� MLåQt�
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3RYROåt��*UX]LL��$UPpQLL��VHYHUQt�ËUiQ�D�7XUHFNR��'DQLHO��'DQLHORYi���������5R]ãt�HQt�NOtã"DW�
]iYLVt� QD� YKRGQpP� URVWOLQQpP� ELRWRSX�� WHSORW�� D� YOKNRVWL�� NWHUi� MH� KODYQtP� OLPLWXMtFtP�
faktorem a má optimum mezi 86-96 % (Süss, 2003). 

 

9.5. Vývojová stadia  

.OtãW�� Pi� W�L� YêYRMRYi� VWDGLD�� /DUYD�� Q\PID� D� GRVS�Oê� MHGLQHF� �REUi]HN� ���� .DåGp�
z W�FKWR� VWDGLt� VDMH�QD� MLQpP�KRVWLWHOL� �6�VV�� �������7RWR�QD]êYiPH� WURMKRVWLWHOVNê�YêYRMRYê�
F\NOXV��+RVWLWHOp�MVRX�REUDWORYFL�D�NOtã"DWD�X�QiV�VDMt�QD����GUX]tFK�VDYF$�D����GUX]tFK�SWiN$��
6W�tGiQt� KRVWLWHO$� VSROX� V WUDQVVWDGLiOQtP� D� WUDQVRYDULiOQtP� S�HQRVHP� Pi� ]iVDGQt�
epidemiologický význam (Daniel, Danielová, 2007). Všechna vývojová stadia napadají 

þORY�ND�� QHMYtFH�Q\PI\��9êYRM� ]� MHGQRKR� VWDGLD� GR�GUXKpKR� WUYi�X� Ixodes ricinus asi jeden 

URN�� WDNåH� QHMNUDWãt� åLYRWQt� F\NOXV� WUYi� W�L� URN\��1LFPpQ�� WDWR� KRGQRWD� NROtVi� RG� �� GR� �� OHW�
v ]iYLVORVWL� QD� JRHJUDILFNêFK� SRGPtQNiFK�� GRVWXSQRVWL� KRVWLWHO$� D� QD� NOLPDWLFNêFK�
SRGPtQNiFK�� 1HQDViWp� NOtãW�� P$åH� S�HåtYDW� Q�NROLN� WêGQ$�� DOH� REY\NOH� QHS�HåLMH� ] jedné 

sezóny do� GUXKp�� 6H]yQD� NOtãW�WH� WUYi� RG� �E�H]QD�� GXEQD� GR� �tMQD� �OLVWRSDGX�� �'DQLHO��
Danielová, 2007). Ixodes ricinus WUiYt� ��� �� VYpKR� åLYRWD� YROQ�� Y XUþLWêFK� ORNDOLWiFK� VH�
VSHFLILFNRX�YHJHWDFt��7DN�MDNR�X�Y�WãLQ\�þOHQRYF$�åLMtFtFK�QD�]HPL�MH�L�YêYRM�NOtã"DW�]iYLVlý na 

WHSORW���]DWtPFR�MHMLFK�GDOãt�åLYRW�MH�OLPLWRYDQê�]WUiWDPL�YRG\��6�VV�������� 
2EUi]HN����9êYRMRYi�VWiGLD�NOtã"DW��]OHYD��ODUYD��Q\PID��LPDJR�- samec, imago - samice) 

 

(http://www.danmarksinsekter.dk/artskovflaat.htm) 
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9.6. Velikost a délka sání 

Nenasátá samice Ixodes ricinus P��t��-4 mm, samec kolem 2,5 mm, nymfa okolo 1-2 

mm a larva okolo 0,6-��PP��7YUGi�NOtã"DWD�] þHOHGL�,[RGLGDH�]Y�WãXMt�VYRMH�W�OR���-200 krát 

E�KHP�ViQt��/DUYD�VDMH�QD�KRVWLWHOL�Y SU$P�UX��-��GQ\�D�]Y�WãXMH�VYp�W�OR���-20 krát. Nymfy 

sají 3-��GQt�D�E�KHP�ViQt�]Y�Wãt�VYRMH�W�OR���-���NUiW��'RVS�Op�VDPLFH�VDMt��-���GQt�D�]Y�Wãt�VH�
100-����NUiW��.DåGp�YêYRMRYp�VWDGLXP�VDMH�SRX]H�MHGQRX��NURP��GRVS�OpKR�VDPFH��NWHUê�VDMH�
Q�NROLNUiW�DQHER�Y$EHF��D�]Y�WãXMH�VYp�W�OR�SRX]H�GYDNUiW��6�VV��2003). 

 

9.7. Kopulace 

.RSXODFH� VH� REY\NOH� RGHKUiYi� QD� KRVWLWHOL� MHãW�� S�HG� VDPRWQêP� ViQtP�� .UiWFH� SR�
VSi�HQt� VDPHF� XPtUi�� =D� Q�NROLN� WêGQ$� NODGH� VDPLFH� YDMtþND�� MHMLFKå� SRþHW� VH� XGiYi� PH]L�
����� Då� ������ .UiWFH� SR� QDNODGHQt� YDMtþHN� VDPLFH� XPtUi� �6�VV�� �����. 65-70 % populace 

NRSXOXMH�YH�YROQp�Ii]L�åLYRWD�QD�YHJHWDFL��$OH�]QDþQi�þiVW�VDPF$�NRSXOXMH�]QRYX�V S�LViWêPL�
VDPLFHPL��S�LþHPå�NRSXODFH�MH�SRGPtQNRX�SOQpKR�QDViWt�VDPLF��.RSXODþQt�FKRYiQt�VDPF$�MH�
RYOLY�RYiQR� QD� GiONX� FKHPLFNêPL� VLJQiO\� HPLWRYDQêPL� VDPLFemi. K FKHPLFNêP� VLJQiO$P�
SDW�t� YRODWLOQt� VXEVWDQFH�� NWHURX� SURGXNXMt� QHQDViWp� VDPLFH� �PpQ��� L� QDViWp� VDPLFH� �YtFH���
1DViWp� VDPLFH� Y\OXþXMt� IHURPRQ� LQKLEXMtFt� NRSXODþQt� FKRYiQt� VDPF$� MDNR� RFKUDQX� S�HG�
]QHSRNRMRYiQtP�S�L�NODGHQt�YDMtþHN��'DQLHO��'DQLHORYi��2007). 

 

�����6W\N�NOtãW�WH�V�KRVWLWHOHP 

.Otã"DWD� QDOp]iPH� QD� YHJHWDFL�� NGH� SDVLYQ�� þHNDMt� QD� VYpKR� KRVWLWHOH�� 3R� NRQWDNWX�
hostitele s YHJHWDFt� VH� NOtãW�� QD� KRVWLWHOL� XFK\FXMH�� .Otã"DWD� MVRX� VOHSi�� 3UR� UR]SR]QiQt�
KRVWLWHOH� MLP�VORXåt� W]Y��+DOOHU$Y�RUJiQ��NWHUê�VH�QDFKi]t�QD�SRVOHGQtP�þOiQNX�SUYQtKR�SiUX�
QRK��7HQWR�RUJiQ�GiOH�]DFK\FXMH�R[LG�XKOLþLWê��WHSORWX��SDFK��DPRQLDN��SRK\E\�D�VORXåt�WDNp�
k RULHQWDFL�E�KHP�ViQt��6�VV���������9\KOHGiQt�YKRGQpKR�PtVWD�N ViQt�QD�W�OH�KRVWLWHOH�P$åH�
WUYDW� L� Q�NROLN� KRGLQ�� =S$VRE� S�LViWt� NOtãW�WH� QD� KRVWLWHOH� SUREtKi� Y následujících krocích. 

1HMSUYH� NOtãW�� Y\KOHGi� YKRGQp� PtVWR� SDOSDPL�� Y\VXQH� FKHOLFHU\�� MHMLFKå� ]RXEN\� QDWUKQRX�
SRNRåNX�D�]DNRWYt�VH�Y UDQFH��'R�UDQN\�SURQLNQH�K\SRVWRP�D�]DWDåHQtP�FKHOLFHU�MH�]DVXQXW�GR�
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ranky, kDP�MVRX�Y\SXãW�Q\�VOLQ\��'DQLHO��'DQLHORYi�������� 
 

�����3�HQRV�SDWRJHQ$�GR�KRVWLWHOH 
 =tVNiYiQt� D� S�HQRV� SDWRJHQ$� MH� RGG�OHQR� GORXKêP� REGREtP�� �DGD� KRUPRQiOQ��
]SURVW�HGNRYDQêFK�]P�Q�VH�Y W�OH�VDMtFtKR�NOtãW�WH�Y\VN\WXMH�E�KHP�SUYQtKR�GQH�SR�NRQWDNWX�
s hosWLWHOHP��6�VV���������%RUHOLH�S�HWUYiYDMt�Y WUiYLFtP�WUDNWX�NOtã"DW��2KQLVKL�HW�DO����������
3R�QDViWt�NOtãW�WHP�VH�ERUHOLH�PQRåt�Y MHKR�VW�HYQt�VW�Q���NGH�]$VWiYi�LQIHNFH�ORNDOL]RYiQD��D�
H[SULPXMt� YQ�Mãt� SRYUFKRYp� SURWHLQ\�� 7\WR� SURWHLQ\� QHMVRX� H[SULPRYiQ\, pokud se borelie 

nachází v hostiteli . V KRVWLWHOtFK� VH� QDRSDN� WYR�t� MLQp� SURWHLQ\�� NWHUp� QHQHMGHPH� X� ERUHOLt�
v NOtã"DWHFK��)LQJHUOH�HW�DO�����������3HYQi�W�OQt�VW�QD�QD�]DGHþNX�NOtãW�WH se stává plastickou a 

UR]WDKXMH�VH��DE\�SRMDOD�PQRåVWYt�QDViWp�NUYH��6�VV���������%�KHP�ViQt�SURQLNDMt�ERUHOLH�GR�
VW�HYQtKR� OXPHQ� D� KHPRO\PIRX� MVRX� ]DQHVHQ\� GR� VOLQQêFK� åOi]� NOtãW�WH� �%XUJGRUIHU� HW� DO���
�������6OLQQp�åOi]\�NOtãW�WH�IXQJXMt�MDNR�OHGYLQ\�D�VQDåt�VH�YUDFHW�YRGX�GR�W�OD�KRVWLWHOH��7tP�
MVRX�SDWRJHQ\�S�HQiãHQ\�Go hostitele (Süss, 2003). 

  

������3RGPtQN\�YêVN\WX�NOtã"DW 
$NWLYLWD�NOtã"DW�]DþtQi�S�L� WHSORW���-10 ºC, ale optimální teplota je 18-25 ºC. Výskyt 

NOtãW�WH�REHFQpKR�SRGPL�XMH�YKRGQp�SURVW�HGt��PLNURNOLPD��D�]GURM�NUYH�SUR�VDPLþN\��6XFKp�
studené zimy a zvlášW�� WDNRYp�EH]�VQ�KRYp�SRNUêYN\�YHGRX�N Y\KXEHQt�NOtã"DW��.Otã"DWD�åLMt�
VNU\WD� YH� YHJHWDFL� QD� ]HPL� D� MVRX� Y\VWDYHQD� GHQQtP� L� VH]yQQtP� YêN\Y$P� WHSORW�� =GURMHP�
NUYH� SUR� VDPLþN\� NOtãW�WH� REHFQpKR� MVRX� ORYQi� ]Y��� -� W]Y�� GLYRNp� PtVWR� ]DNOtãW�Qt�� SDVHQi�
]Yt�DWD� -� W]Y�� SDVWYLQQp� PtVWR� ]DNOtãW�Qt� D� NRPELQDFH� RERX� NDWHJRULt� - tzv. smíšené místo 

]DNOtãW�Qt��$OH�GDOãtP�]GURMHP�PRKRX�EêW�L�XUEDQL]RYDQi�SURVW�HGt�MDNR�SDUN\��]DKUDG\��NGH�
NOtã"DWD�VDMt�QDS�tNODG�QD�SVHFK��NRþNiFK�� MHåFtFK�DWG�� �9KRGQêPL�SURVW�HGtPL�MVRX�Oistnaté a 

VPtãHQp� OHV\�� QHXGUåRYDQp� SDVWYLQ\�� NH�H�� URNOH�� VWUåH��9ê]QDP�]GH�PDMt� L� HNRWRQ\� �VW\þQp�
KUDQLþQt� ]yQ\��� 6HWNiYiPH� VH� V PR]DLNRYLWRVWt� YêVN\WX�� NG\� NOtã"DWD� QDOp]iPH� QD� RNUDMtFK�
OHV$�� NDP� SURQLNi� VOXQFH�� D� QHQDOp]iPH� MH� Y PRQRNXOWXUiFK� MHKOLþQDQ$� �'DQLHO��'DQLHORYi��
2007). V ýHVNp�UHSXEOLFH�VWRXSi�YêVN\W�NOtãW�WH�Ixodes ricinus do QDGPR�VNp�YêãN\�QDG�����
m. n. m. Tato horní hranice výskytu byla zkoumána a prokázána v 50. letech minulého století 

a byla stejná i ve studii , která byla provedena v roce 1983. V roce 2002 byl výskyt Ixodes 
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ricinus prokázán v �����P�� Q��P�� QD� âXPDY�� D� Y 1260 m. n. m. v severních Krkonoších u 

hranic s 3ROVNHP�� 1DVEtUDQi� NOtã"DWD� E\OD� SRVOp]H� WHVWRYiQD� QD� LQIHNFL� YLUHP� NOtã"RYp�
encefaliti dy (TBE virus) a na infekci druhy Borrelia burgdorferi. TBE virus byl prokázán u 

NOtã"DW�] QDGPR�VNp�YêãN\�����P��Q��P��D�ERUHOLH�E\O\�SURNi]iQ\�X�NOtã"DW�] QDGPR�VNp�YêãN\�
����� P�� Q�� P�� %\O\� GHWHNRYiQ\� þW\�L� GUXK\� ERUHOLt�� 3U$]NXP� SURNi]DO�� åH� KRUQt� KUDQLFH�
YêVN\WX�NOtãW�WH�Ixodes ricinus se E�KHP�GYRX�GHVHWLOHWt�]YêãLOD�QD�����-1200 m. n. m. Tím 

SiGHP�VH�]Y�WãLOD�L�HQGHPLFNi�REODVW�NOtã"DW��=Y\ãXMH�VH�UL]LNR�QDNDåHQt�OLGt��SURWRåH�QHMYtFH�
WXULVW$�QDYãW�YXMH�.UNRQRãH�Y REGREt�RG�þHUYQD�GR�]i�t��W]Q��Y REGREt�QHMY�Wãt�DNWLYLW\�NOtã"DW�
(DanieO� HW� DO�� �������9êVN\W� NOtãW�WH� Ixodes ricinus� MH� Yi]iQ� QD� XUþLWp� W\S\� YHJHWDFH�� NWHUp�
SRVN\WXMt� YKRGQp� PLNURNOLPD� SUR� YêYRM�� 'iOH� SRWUDYX� D� ~NU\W\� åLYRþLãQêP� KRVWLWHO$P�
]DEH]SHþXMtFtP� ]GURM� NUYH� SUR� NOtã"DWD� D� WDN� SRGPtQN\� SUR� FLUNXODFL� SDWRJHQ$� Y animální 

VIp�H�� .URP�� NUYH� S�tMtPDMt� NOtã"DWD� YRGX� L� ] atmosféry (Süss, 2003). Vegetace je 

ELRLQGLNiWRUHP� H[LVWHQFH� YKRGQêFK� SRGPtQHN� HNRV\VWpPX�� MHKRå� MH� Ixodes ricinus stálou 

VRXþiVWt�� MHQå� ]DUXþXMH� SRGPtQN\� SUR� NRORE�K� QiND]\� Y S�tURG��� ýORY�N� MH� QDSDGHQ�
S�HQDãHþHP�D�LQILNRYiQ�S�L�YVWXSX�GR�RKQLVND��'DQLHO��'DQLHORYi��������� 

 

������=S$VRE�S�HQRVX�ERUHOLt�QD�REUDWORYFH 
/\PHVNi� ERUHOLy]D� MH� ]RRQy]D�� 1iND]X� S�HQiãHMt� NOtã"DWD�� 3�L� S�HQRVX� Borrelia 

burgdorferi� VHQVX� ODWR� VH� QHMþDVW�ML� XSODW�XMt� NOtã"DWD� URGX� Ixodes (Piesman et al., 1990). 

V (YURS�� MVRX� KODYQtPL� S�HQDãHþL� NOtã"DWD� ]� RNUXKX� Ixodes ricinus�� .URP�� WRKR� L� GUXK\�
vyskytující se i u nás Ixodes hexagonus �NOtãW�� MHåþt�, Ixodes trianguliceps, Haemaphysalis 

concinna a Dermacentor reticulatus (Daniel, Danielová, 2007). V Americe v severovýchodní 

a centrální oblasti je to Ixodes scapularis��QD�]iSDGQtP�SRE�Håt�Ixodes pacificus (Burgdorfer 

et al., 1991). V Asii j e to Ixodes persulcatus (Nakao et al., 1994). K GDOãtP�þOHQRYF$P�] QLFKå�
byly Borrelia burgdorferi senVX�ODWR�L]RORYiQ\�SDW�t�NOtã"iFL��$UJDVLGDH��D�WR�Argas reflexus 

(Itálie) a Argas vespertilionis (Anglie), veš (Anoplura) Haematopinus suis (Francie), blechy 

(Siphonaptera) Ctenophthalmus agyrtes� �ý5��� Ctenophthalmus  solutus (Slovensko), 

Megabothris turbidus (Francie, Slovensko), Spilopsyllus cuniculi (Francie), Diptera  Aedes 

vexans� �ý5���Aedes cantans� �ý5���Aedes sticticus� �ý5���Culex pipiens pipiens �ý5���Culex 

pipiens molestus� �ý5��� Lipoptena cervi� �)UDQFLH�� �'DQLHO�� 'DQLHORYi�� ������� 2� S�HQRVX�
hmyzem VH� DOH� GLVNXWXMH��1�NWH�t� DXWR�L� MHM� SRYDåXMt� ]D� QHSRFK\EQê�� MLQt� MHM� ]FHOD� RGPtWDMt�
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�5RKiþRYi���������)DNWHP�MH��åH�MVRX�SRSViQ\�NOLQLFNp�SURMHY\�SR�ãWtSQXWt�KP\]HP��Y Q�På�
E\O\�VSLURFKHW\�QDOH]HQ\��1HMSUDYG�SRGREQ�MãtP�Y\VY�WOHQtP�MH�QHS�tPê�]S$VRE�QiND]y, kdy 

MH� KP\]� QD� N$åL� UR]GUFHQ�� D� VSLURFKHW\� VH� GR� RUJDQLVPX� KRVWLWHOH� GRVWiYDMt� GUREQêPL�
RG�UNDPL� QD� N$åL�� ([LVWXMH� WUDQVSODFHQWiUQt� S�HQRV� ERUHOLt� S�L� RQHPRFQ�Qt� åHQ\� E�KHP�
W�KRWHQVWYt��7R�MH�]DWtP�MHGLQê�SURNi]DQê�S�HQRV�ERUHOLt�] þORY�ND�QD�þORY�ND���    

 

������+ODYQt�FHVWD�QiND]\�NOtãW�WH�Borrelia burgdorferi  

3�L�S�HQRVX�Borrelia burgdorferi�GR�NOtãW�WH�MH�G$OHåLWi�YHNWRURYi�NRPSHWHQFH��-HGQi�
VH� R� VFKRSQRVW� XUþLWpKR� GUXKX� S�HQDãHþH� �YHNWRUD�� QDND]LW� VH� ViQtP� NUYH� LQILNRYDQpKR�
KRVWLWHOH�D�QiND]X�S�HQpst na nového hostitele. V S�tURG��VH�P$åHPH�VHWNDW�V Q�NROLND�GUXK\�
S�HQRV$�� 

• %LRORJLFNê�S�HQRV�MH�WDNRYê�S�HQRV��NG\�VH�DJHQV�SRPQRåt�YH�VSHFLILFNpP�S�HQDãHþL�
nebo v Q�P� SURG�Oi� S�HG� S�HQHVHQtP� QD� QRYpKR� KRVWLWHOH� þiVW� VYpKR� YêYRMRYpKR�
cyklu.  

• Dalším druhHP� MH� PHFKDQLFNê� S�HQRV�� NG\� VH� SDWRJHQQt� DJHQV� Y S�HQDãHþL� DNWLYQ��
QHY\YtMt�D�QD�KRVWLWHOH�VH�GRVWDQH�NRQWDPLQDWLYQt�FHVWRX��QDS�tNODG�] SRYUFKX�NRQþHWLQ��
~VWQtP�~VWURMtP��åLKDGOHP�QHER�H[NUHPHQW\�þOHQRYFH�� 

9ê]QDPQê� MH� L�S�HQRV��NWHUê�QD]êYiPH�FR-feeding�� -H� WR�QHYLUHPLFNê�S�HQRV��NWHUê� MH�X�
NUHY� VDMtFtFK� þOHQRYF$� E�åQê�� -HGQi� VH� R� VOLQDPL� DNWLYRYDQê� S�HQRV� �VRXViQt�� 6$7-saliva-

DFWLYDWHG�WUDQVPLVVLRQ���NG\�VH�NOtãW��QDND]t�RG�MLQpKR�NOtãW�WH�S�L�VSROHþQpP�ViQt�QD�MHGQRP�
KRVWLWHOVNpP� REUDWORYFL�� 7HQWR� ]S$VRE� S�HQRVX� Pi� ]�HMPê� Yê]QDP� SUR� XGUåHQt� DJHQV�
v S�tURG���ZZZ�RQNRORJLFNHFHQWUXP�F]���7HUPtQ�6$7�E\O�SRSUYp�SRXåLW�N Y\VY�WOHQt�S�HQRVX�
7KRJRWR� YLUX� VSROX� V� 6*(� �VDOLYDU\� JODQG� H[WUDNW�� ]� NOtãW�WH�Rhipicephalus appendiculatus 

(Nuttall , Labuda, 2004). Od té GRE\� E\O� WHQWR� MHY� SURNi]iQ� X� �DG\� SDWRJHQ$� S�HQiãHQêFK�
NOtã"DW\��3�tPêP�þL�QHS�tPêP�G$ND]HP�E\O�6$7�SURNi]iQ�L�X�Q�NROLND�SDWRJHQ$�S�HQiãHQêFK�
KP\]HP��NDP�PLPR� MLQp�SDW�t�Leishmania �7LWXV��5LEHLUR�� �������([SHULPHQWiOQ�� E\O�6$7�
SURNi]iQ�]YêãHQtP�LQIHNþQRsti, kdy byl patogen spolu s H[WUDNWHP�]H�VOLQQêFK�åOi]�LQMLNRYiQ�
GR�KRVWLWHOH��9êVOHGN\�E\O\�VURYQiQ\�V�LQIHNþQRVWt��NG\�E\O�LQMLNRYiQ�SRX]H�VDPRWQê�SDWRJHQ�
�1XWWDOO�� /DEXGD�� ������� 3RGREQê� S�tPê� G$ND]� WRKRWR� VOLQDPL� DNWLYRYDQpKR� S�HQRVX� E\O�
popsán u viru� NOtã"RYp� HQFHIDOLWLG\� D� X� VSLURFKHW� /%�� D� WR� X� Borrelia afzelii, Borrelia 

burgdorferi sensu stricto a u Borrelia lusitaniae�� 1HS�tPê� G$ND]� 6$7� MH� SURYiG�Q�
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SR]RURYiQtP�QHYLUHPLFNpKR�S�HQRVX�PH]L�LQILNRYDQêPL�D�QHLQILNRYDQêPL�NOtã"DW\��NWHUi�VDMt�
VSROHþQ�� QD� MHGQRP� KRVWLWHOL� �-RQHV� HW� DO��� ������� 7HQWR� S�HQRV� E\O� NURP�� MLQpKR� SRSViQ� X�
Borrelia burgdorferi sensu stricto, Borrelia garinii a Borrelia afzelii (Nuttal, Labuda, 2004). 

SGE z Ixodes ricinus� ]Y\ãXMH� PQRåVWYt� VSLURFKHW� Borrelia lusitaniae v hostiteli , ale ne 

Borrelia burgdorferi sensu stricto. Naproti tomu SGE z Ixodes scapularis zvyšuje hladinu 

Borrelia burgdorferi sensu stricto, ale nemá vliv na diseminaci Borrelia lusitaniae (Zeidner et 

DO����������%RUHOLH�VH�PRKRX�PH]L�S�HQDãHþL��YHNWRU\��ãt�LW�L�WUDQVRYDULiOQ��W]Q��S�HV�YDMtþNR��
NG\�VH�SRWRPHN�Y\OtKQH�Xå�LQILNRYiQ��www.onkologickecentrum.cz). 

 

������2EUDQQi�UHDNFH�NOtã"DW�QD�LQIHNFL�ERUHOLHPL 
Hemocyty Ixodes ricinus pohlcují spirochety Borrelia burgdorferi� U$]QêPL�

PHFKDQL]P\��NWHUp�VH�WDNp�YHOPL�SUDYG�SRGREQ��XSODW�XMt�E�KHP�S�LUR]HQp�ERUHOLRYp�LQIHNFH�
NOtã"DW�� 3URWRåH� LQWHUDNFL� KHPRF\W$� V ERUHOLHPL� MH� PRåQR� RYOLYQLW� YROQêPL� VDFKDULG\� D�
JO\NRNRQMXJiW\��O]H�XVX]RYDW��åH�Y mechanismu vzájemného rozpozniYiQt�D�YD]E\�KHPRF\W$�
s ERUHOLHPL� MVRX� ]DSRMHQ\� SRYUFKRYp� VDFKDULG\� KHPRF\W$� QHER� ERUHOLt� D� MHMLFK� UHFHSWRU\�
OHNWLQRYpKR�W\SX�QD�SRYUFKX�KHPRF\W$�þL�ERUHOLt��%RUHOLH�SURQLNDMt�VW�QRX�VW�HYD�NOtãW�WH�GR�
dutiny hemocoelu, poté do hemolymfy a poté je pohlcují hemocyty. Hemocyty pohlcují 

ERUHOLH�IDJRF\Wy]RX�þW\�PL�PHFKDQL]P\��-HGHQ�] PHFKDQL]P$�VH�QD]êYi�FRLOLQJ�IDJRF\Wy]D��
%RUHOLH� MH� SRKOFRYiQD� KHPRF\WHP� SRVWXSQ��� -HGQD� ] NRQFRYêFK� þiVWt� ERUHOLH� MH� VWRþHQD�
v KHPRF\WX�� DOH� SRGVWDWQi� þiVW� VH� GRVXG� QDFKi]t� PLPR� KHPRF\W� YROQ�� QDWDåHQi�� 'UXKêP�
mechanizmem je overlapping, kdy se zcela pohlcená borelie nachází v KHPRF\WX�VWRþHQi��8�
GDOãtKR�PHFKDQL]PX�SRKOFRYiQt�RENORSXMt�ERUHOLL�S�HNUêYDMtFt� VH�SDQRåN\��%RUHOLH� MH�XYQLW��
hemocytu i v SR]G�MãtFK� Ii]tFK� X]DY�HQD� PHPEUiQRX�� 3RVOHGQtP� W\SHP� MH� E�åQê�
PHFKDQL]PXV� IDJRF\Wy]\�� %RUHOLH� X]DY�HQp� Y� KHPRF\WX� SRGOpKDMt� GHJUDGDFL� �'DQLHO��
Danielová, 2007).   

7DEXOND����3U$P�UQê�YêVN\W�Borrelia burgdorferi sensu lato v QHQDViWêFK�NOtã"DWHFK� Ixodes 

ricinus v (YURS���'DQLHO��'DQLHORYi, 2007).   

  SU$P�U max. min. 
larvy 1,90 % 11 % 0 
nymfy 10,80 % 43 % 2 % 
GRVS�OFL 17,40 % 75 % 1 % 
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����3UHYHQFH�D�RFKUDQD�þORY�ND�S�HG�QDSDGHQtP�NOtã"DW\ 

2FKUDQD� S�HG� QDSDGHQtP� þORY�ND� NOtã"DW\� VSRþtYi� YH� ]S$VREX� FKRYiQt� OLGt� Y terénu 

(Daniel, Danielovi�� ������ 7DWR� RFKUDQD� MH� ]YOiãW�� G$OHåLWi� Y endemických oblastech. 

(QGHPLFNi�REODVW�MH�S�LWRP�FKiSiQD�MDNR�REODVW�V UL]LNHP�/%�SRGSRURYDQêP�EX��S�tWRPQRVWt�
XVWiOHQpKR� YHNWRUD� �S�HQDãHþH B. burgdorferi��� QHER� YêVN\WHP� PLQLPiOQ�� �� S�tSDG$�
RQHPRFQ�Qt�OLGt��%DUW$Q�N�������� 

'RSRUXþXMH�VH�FKRGLW�MHQ�SR�FHVWiFK��QHSURFKi]HW�Y\VRNRX�YHJHWDFt��QHVHGDW��QHOHKDW��
GEiW�QD�YKRGQp�REOHþHQt��S�LOpKDYp�]H�VY�WOp�KODGNp�OiWN\�D�SRXåtYDW�UHSHOHQW\��1HM~VS�ãQ�Mãt�
SUHYHQFt�MVRX�SURKOtGN\�W�OD�KQHG�SR�QiYUDWX�] SRGH]�HOpKR�WHUpQX�D�YþDVQp�RGVWUDQ�Qt�NOtãW�WH�
YKRGQêP�]S$VREHP�-�QHãURXERYDW��5DQNX�SRWp�Y\GH]LQILNRYDW�D�NOtãW��VSiOLW��5R]KRGQ��NOtãW��
QHUR]PDþNiYDW��PRKOL�E\FKRP�VH�LQILNRYDW��'DQLHO��'DQLHORYi�������� 
����,QFLGHQFH�/\PHVNp�ERUHOLy]\�Y�ý5 

*UDI� ��� 3RþHW� KOiãHQêFK� RQHPRFQ�Qt� /\PHVNRX� ERUHOLy]RX� Y letech 1998 – 2007 (Zdroj: 

Krajská hygienická stanice v ýHVNêFK�%XG�MRYLFtFK� 

3RþW\�S�tSDG$�/\PHVNp�ERUHOLy]\�Y�OHWHFK����������
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*UDI����3RþHW�KOiãHQêFK�RQHPRFQ�Qt�NOtã"RYRX�HQFHIDOLWLGRX�D�/\PHVNRX�ERUHOLy]RX�Y�ýHVNp�
republice v letech 1998 – 2007 (Zdroj: Krajská hygienická stanice v ýHVNêFK�%XG�MRYLFtFK� 

3RþHW�KOiãHQêFK�RQHPRFQ�Qt�/\PHVNRX�ERUHOLy]RX�D�
.Otã"RYRX�HQFHIDOLWLGRX�Y�ý5�Y�OHWHFK����������
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Mapa 1: Incidence LB v letech 1993-�����Y�ý5 
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0DSD����,QFLGHQFH�NOtã"RYp�HQFHIDOLWLG\�Y letech 1971-�����Y�ý5 

 

 

Mapa 3: LB v URFH�������SRGOH�SUDYG�SRGRbného okresu nákazy 
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*UDI����3U$P�UQp�WHSORW\�Y roce 2006 

3U$P�UQp�WHSORW\�Y�URFH������VURYQiQt�V�GORXKRGREêP�QRUPiOHP�D�RGFK\ONRX�
RG�QRUPiOX
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Graf 4: LB v letech 1989-2006 v ý5��QHPRFQRVW�Qa 100 000 obyvatel 
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Graf 5: LB v letech 1993-2005 a 2006 v ý5��SRGOH�P�VtFH�]DþiWNX�RQHPRFQ�Qt 
 

 

Graf 6: LB v roce 2006 v ý5��QHPRFQRVW�QD���� ����RE\YDWHO�SRGOH�Y�NRYêFK�VNXSLQ 
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12. Diskuze 

 3UiFH� VL� NODGOD� ]D� FtO� Y\VY�WOLW� SRMP\� Y]WDKXMtFt� VH� NH� VWiOH� KRMQpPX� RQHPRFQ�Qt�
/\PHVNi� ERUHOLy]D� D� ]KRGQRWLW� Y\VRNp� YêVN\W\� WRKRWR� RQHPRFQ�Qt�� NWHUp� MVRX� NDåGRURþQ��
hlášeny na krajské hygienické stanice. V práci se seznamujeme s popisem patogena (Borrelia 

burgdorferi), který tuto nemoc vyvolává, s YHNWRUHP��NOtãW����NWHUê�WRKRWR�SDWRJHQD�S�HQiãt��D�
s NOLQLFNêP�SU$E�KHP�RQHPRFQ�Qt��NWHUp�Pi�FHORX��DGX�S�t]QDN$�� 

Existují dva postoje k S�tMtPiQt� GLDJQy]\� WRKRWR� RQHPRFQ�Qt�� 3UYQt� MH� QHNULWLFNê��
SRGOH�NWHUpKR�VH�GR�HYLGHQFt�K\JLHQLFNêFK�VWDQLF�QDKODãXMt�YãHFKQ\��D�WR�L�QH]iYDåQp��S�tSDG\�
RQHPRFQ�Qt�� 'UXKêP� SRVWRMHP� MH� SRVWRM� NULWLFNê�� NWHUê� VH� VQDåt� RGERXUDW� FK\E\� YH�
VWDWLVWLNiFK� Y]QLNOp� SUiY�� QHNULWLFNêP� Sostojem. Podle tohoto postoje je ve statistikách 

QDKOiãHQR� Y\VRNp� SURFHQWR� S�tSDG$�� X� QLFKå� E\O\� S�tWRPQ\�SURWLOiWN\�� DOH� MHMLFKå� ]iYDåQRVW�
E\OD�PL]LYi�� ,� NG\å� MH� LQIHNFH� S�HQHVHQD�� QH]QDPHQi� WR� QXWQ�� SURSXNQXWt� QHPRFL�� /RNiOQt�
LPXQLWD�RUJDQLVPX�P$åH�WXWR�LQIHNFL�VDPD�]OLNYLGRYDW�D�QHQt�WHG\�SRW�HED�KOiVLW�RQHPRFQ�Qt�
/\PHVNRX�ERUHOLy]RX��FRå�DOH�Y�WãLQD�OLGt�D�GRNWRU$�QHGRGUåXMH��1iVOHGNHP�WRKR�Y]QLNDMt�YH�
YêVOHGNX� REURYVNp� KRGQRW\� YêVN\W$� /\PHVNp� ERUHOLy]\� YH� VURYQiQt� QDS��� V� NOtã"RYRX�
encefaliti dou (KE), FRå�P$åHPH�YLG�W�Y JUDIX� þ�����9\VRNi�þtVOD� MVRX�YHONêP� OiNDGOHP�SUR�
PpGLD�� NWHUi� EH]� RKOHGX� QD� SRQ�NXG� ]NUHVOHQp� LQIRUPDFH� SRGiYDMt� RE\YDWHO$P� REUi]HN�
KU$]Qp� QHPRFL�� NWHUi� Pi� Då� OHWiOQt� QiVOHGN\�� ÒPUWt� S�LWRP� EêYDMt� G$VOHGNHP� PRGHUQt�
PHGLFtQ\�� NWHUi� GRNiåH� OpþLW� D� XGUåRYDW� S�L� åLYRW�� L� OLGL�� NWH�t� E\� G�tYH� EH]� OpþE\� ]HP�HOL��
V G$VOHGNX� WRKRWR�XGUåRYiQt�S�L� åLYRW�� MH� Y�WãLQRX� FHONRYê� VWDY� W�FKWR�SDFLHQW$� RVODEHQê� D�
SDN� X� QLFK� L� OHKNi� LQIHNFH� P$åH� PtW� W�åNê� SU$E�K� D� IDWiOQt� QiVOHGN\�� 6 W�PLWR� Qi]RU\� VH�
ztotoå�XMH� L� SULPi�� LQIHNþQtKR� RGG�OHQt� þHVNREXG�MRYLFNp� QHPRFQLFH� 08'U�� 9iFODY�
Chmelík.  

K UXWLQQtPX� Y\ãHW�HQt� /\PHVNp� ERUHOLy]\� SDW�t� WHVW\� (/,6$�� NWHUp� þDVWR� XND]XMt�
IDOHãQ��SR]LWLYQt�YêVOHGN\��NWHUp�PRKRX�EêW�]S$VREHQ\� ODERUDWRUQt�FK\ERX��S�tWRPQRVWt� MLQp�
sSLURFKHWRYp� LQIHNFH� �V\ILOLV�� OHSWRVSLUy]D�� þL� S�tWRPQRVWt� VSLURFKHW� Y GXWLQ�� XVWQt� QHER� S�L�
(%9�LQIHNFL��.G\å�VH�W\WR�IDOHãQ��SR]LWLYQt�QiOH]\�QDKOiVt�QD�K\JLHQLFNp�VWDQLFH��YêVOHGNHP�
MVRX�RS�W�]NUHVOHQp�LQIRUPDFH��3URWLOiWN\�SURWL�ERUHOLtP�Pi��-10 % zdravých osob, proto se 

VpURSR]LWLYLWD�QHOpþt�EH]�NOLQLFNêFK�S�t]QDN$��,QGLNDFH�RQHPRFQ�Qt�/%�MVRX�SRGH]�HOp�NRåQt�
SURMHY\�SR�SRãWtSiQt�KP\]HP�QHER�S�LViWt�NOtãW�WH��QHXURORJLFNp�D�NORXEQt�REWtåH��,�SR�QiND]H�
S�HWUYiYDMt� SURWLOiWN\� �DGX� OHW� �'ORXKê�� www.biology.estranky.cz). Vysoké výskyty 
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RQHPRFQ�Qt�PRKRX� WDNp� VRXYLVHW� V JOREiOQtP� RWHSORYiQtP�� -H� SURNi]iQR�� åH� RG� URNX� �����
VWRXSOD�SU$P�UQi�WHSORWD�] �����QD�������&�D�GDOãt�]P�QD�PH]L�����D������&�MH�RþHNiYiQD�YH�
21. století (Hemmer et al., 2007).  =LP\�EêYDMt�PtUQ�Mãt��WHSOHMãt��S�HåtYi�YtFH�NOtã"DW��NWHUêFK�
MH�SDN�YtFH�LQILNRYDQêFK��SURWRåH�S�HV�W\WR�]LP\�S�HåtYi�L�Y�Wãt�SRþHW�UH]HUYRiURYêFK�]Yt�DW�
�NDSLWROD���������RG�NWHUêFK�VH�NOtã"DWD�QDND]t��ýtP�YtFH� MH� LQILNRYDQêFK�NOtã"DW�� WtP�Y�Wãt� MH�
SUDYG�SRGREQRVW��åH�V QLPL�þORY�N�S�LMGH�GR�VW\NX��5R]ãL�XMt�VH�L�RKQLVND�QiN\]\�Y G$VOHGNX�
SRVWXSX�NOtã"DW�GR�Y\ããtFK�QDGPR�VNêFK�YêãHN��NDSLWROD����������7UHQG�YêVN\WX�/%�Y�ýHVNp�
republice v letech 1989-2006 je uveden v graIX����/%�SDW�t�PH]L�LQIHNþQt�RQHPRFQ�Qt��NWHUi�
E\OD� REMHYHQD� UHODWLYQ�� QHGiYQR�� 6SROHKOLYp� ~GDMH� R� MHMtP� YêVN\WX� MVRX� N� GLVSR]LFL� Då� RG�
]DþiWNX�GHYDGHViWêFK�OHW�PLQXOpKR�VWROHWt��6WHMQ��WDN�MDNR�X�.(��SRþHW�S�tSDG$�VWRXSDO�Då�GR�
roku 1995, kdy dosáhl vrchoOX��3R�QiVOHGXMtFtP�SRNOHVX�D�VWDJQDFL�]DþiWNHP�QRYpKR�VWROHWt�
NXOPLQRYDO� Y� URFH� ������ NG\� SU$P�UQp� URþQt� WHSORW\� GRVDKRYDO\� ���� ºC. Tento teplotn��
YêMLPHþQê�URN�VKUQXMH�JUDI����9 WRP�VDPpP�URFH�YLGtPH�L�QiU$VW�.Otã"RYp�HQFHIDOLWLG\��JUDI�
þ������FRå�P$åH�Pít zase souvislost s mírnou zimou a S�HåLWtP�Y�WãtKR�SRþWX�NOtã"DW�VWHMQ��MDNR�
u LB. Z JUDIX� �� MH� SDWUQi� L� ]iYLVORVW� YêVN\WX�/%�QD�.(�QHER� QDRSDN�� SURWRåH� YåG\� URVWRX�
QHER�NOHVDMt� YêVN\W\�RQHPRFQ�Qt� VRXþDVQ��� =YêãHQê�YêVN\W�RQHPRFQ�Qt�Y URFH������P$åH�
být ]DS�tþLQ�Q� L� VSROHþHQVNêPL� D� VSRUWRYQtPL� DNWLYLWDPL� RVRE�� NWHUp� VH� GtN\� WHSOpPX� D�
VXFKpPX� SRþDVt�� NWHUp� VHERX� S�LQHVOR� L� ERKDWRX� ~URGX� KXE�� þDVW�ML� SRK\ERYDO\� Y oblastech 

Y\VRNpKR� YêVN\WX� NOtã"DW�� D� WR� L� Y SRG]LPQtFK� P�VtFtFK�� 3RWYU]XMH� WR� JUDI� ��� NGH� VH�
oQHPRFQ�Qt�Y\VN\WXMH�L�Y ]LPQtFK�P�VtFtFK��9 URFH�������JUDI����VWRXSOR�RQHPRFQ�Qt�/%�D�
VWHMQ�� WDN� VWRXSOD� RQHPRFQ�Qt� .(�� 9 URFH� ����� SDN� YLGtPH� SRNOHV� RERX� RQHPRFQ�Qt�� 7R�
samé se pak opakuje v OHWHFK� ����� D� ������ 0$åHPH� WDN� XVX]RYDW�� åH� WR� VRXYLVt� SUiY��
s FKDUDNWHUHP�]LPQtFK�P�VtF$�D�V WtP��NROLN�NOtã"DW�GDQRX�]LPX�S�HåLOR�� 

*OREiOQt� RWHSORYiQt� QHPi� YOLY� SRX]H� QD� /%� D� .(�� 3�LQiãt� VHERX� U$VW� RQHPRFQ�Qt�
]S$VREHQêFK� WURSLFNêPL� SDWRJHQ\� �QDS���PDODULFNêFK� SDWRJHQ$�� SODVPRGLt�� OHLVKPDQLt�� YLUX�
äOXWp�]LPQLFH��YLUX�'HQJXH��D�MHMLFK�YHNWRU$��NRPiU$�D�NOtã"DW���+HPPHU�HW�DO���������   

9�Wãt�YêVN\W�/%�P$åH�WDNp�VRXYLVHW�V WtP��åH�RKQLVND�/%�QHMVRX�LGHQWLFNi�V ohnisky 

KE (mapa 1 a 2). LB se oproti KE vyskytuje také v SDUFtFK� D� ]DKUDGiFK� P�VWVNêFK�
aglomerací (www.szu.cz). Z PDSN\����MH�SDWUQR��åH�/%�VH�Y\VN\WXMH�YH��YãHFK�RNUHVHFK�ý5��
FRå� ]Y\ãXMH� UL]LNR� QiND]\� D� ]W�åXMH� Y\KQXWt� VH� QiND]H�� =DWtPFR� RKQLVND� .(� VH� Y\VN\WXMt�
pouze v XUþLWêFK� REODVWHFK� �MLåQt� ýHFK\�� SRGK$�t� âXPDY\�� RNROt� 3UDK\�� %UQD�� ÒVWt� QDG� /DEHP��
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3O]H�VNR��Opavsko, Podyjí)��FRå�XND]XMH�PDSD����7DNRYêPWR�REODVWHP�VH�þORY�N�P$åH�Y\KQRXW��
*UDI� �� XGiYi�� åH� QHMYtFH� EêYDMt� SRVWLåHQ\� G�WVNp� Y�NRYp� VNXSLQ\� RG� �� GR� �� OHW� D� Y�NRYp�
VNXSLQ\� VWDUãtFK� ��� OHW�� 3�tþLQRX� WRKRWR� UR]ORåHQt� VRXYLVt� SUDYG�SRGREQ�� V UHNUHDþQt� D�
sportovní aktivitou osob.  

/\PHVNi�ERUHOLy]D�MH� OpþLWHOQi�QHPRF��S�HVWR�E\�VH�DOH� WRWR�RQHPRFQ�Qt�QHP�OR�EUiW�
QD� OHKNRX�YiKX�� ,� NG\å�/%�QHQt� IDWiOQt� RQHPRFQ�Qt�� NURP�� S�tSDG$�� NWHUp� MVRX�SRSViQ\�YH�
GUXKpP�RGVWDYFL��P$åH�SRVWLKRYDW�N$åL��VUGFH��QHUYRYê�D�PXVNXORVNHOHWiOQt�V\VWpP�Q�NG\�VH�
]KRUãHQtP�NYDOLW\�åLYRWD��-DNPLOH�MH�DOH�LKQHG�SR�XUþHQt�GLDJQy]\�]DKiMHQD�OpþED�S�tVOXãQêPL�
DQWLELRWLN\��]DEUiQt�VH�S�HFKRGX�QHPRFL�GR�SR]G�MãtFK�VWDGLt�D�NYDOLWD�åLYRWD�QHQt�RKURåHQD��
3�HVWR� E\� OLGp� P�OL� GEiW� QD� VYp� ]GUDYt� D� Y\XåtYDW� SURVW�HGN$� SUHYHQFH� �UHSHOHQW\�� RG�Y\�
QDSXãW�Qp� OiWNRX� RGSX]XMtFt� NOtã"DWD��� NWHUêFK� MH� QD� WUKX� GRVWDWHN�� ÒþLQQi� RþNRYDFt� OiWND�
]DWtP�QD�WUKX�QHQt��L�NG\å�Y�GFL�] RORPRXFNp�XQLYHU]LW\�Y\YLQXOL�YDNFtQX��NWHUi�MH�]DWtP�MHãW��
ve fázi testování a poGOH�RGERUQtN$�E\�VH�QD�WUKX�PRKOD�REMHYLW�QHMG�tYH�]D�RVP�OHW��3URWR�E\�
P�O� þORY�N� S�HGHYãtP� GEiW� QD� SUHYHQFL� D� G$NODGQp� SURKOtGN\� W�OD� SR� QiYUDWX� ] S�tURG\��
9KRGQêP�SRPRFQtNHP�MH�WDNp�S�HGSRY���DNWLYLW\�NOtã"DW�QD�LQWHUQHWRYêFK�VWUiQNiFK�6WiWQtKR�
zdravotnického ústavu (www.szu.cz).  
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����=iY�U 
/\PHVNi�ERUHOLy]D�MH�RQHPRFQ�Qt��MHKRå�S$YRGFHP�MVRX�VSLURFKHW\�Borrelia 

burgdorferi�VHQVX�ODWR��%RUHOLH�MVRX�S�HQiãHQ\�NOtã"DW\��]YOiãW��NOtã"DW\�URGX�Ixodes. 

Incidence toKRWR�RQHPRFQ�Qt�VWiOH�QDU$VWi��FRå�MH�SUDYG�SRGREQ��]S$VREHQR�JOREiOQtP�
RWHSORYiQtP��7R�Pi�]D�QiVOHGHN�PtUQ�Mãt�]LP\��D�WtP�S�HåLWt�Y�WãtKR�PQRåVWYt�NOtã"DW��DOH�L�
PHQãtFK�KORGDYF$��NWH�t�MVRX�UH]HUYRiU\�ERUHOLt��6 globálním oteplováním souvisí i postup 

kltã"DW�GR�Y\ããtFK�QDGPR�VNêFK�YêãHN�D�V WtP�L�]Y\ãRYiQt�YêVN\WX�WRKRWR�RQHPRFQ�Qt��
9êURED�YDNFtQ\�SURWL�/\PHVNp�ERUHOLy]H�MH�YHOPL�VORåLWi�NY$OL�REURYVNp�DQWLJHQQt�YDULDELOLW��
borelií . Z WRKRWR�G$YRGX�]DWtP�QHQt�GRVWXSQi�åiGQi�~þLQQi�YDNFtQD�� 
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