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JK0L.MNL5�O+PMQRN0�-S�T*U*T0�-S�*P/-V*P-W0�RPL-XRNMLR-P�MP/�MNLRURL+�-S�LY*�ZWTQ-PM.+�0W.SMNLMPL�0+0L*Q�RP�LY*�
N-W.0*� -S� N-QZT*X� L.*MLQ*PL� -S� ZMLR*PL0� ,RLY� NY.-PRN� -K0L.WNLRU*� ZWTQ-PM.+� /R0*M0*� ,RLY� LY*� RPNTW0R-P� -S�
LR-L.-ZRWQ�K.-QR/*5�[WKMP�J5\5H��0L.-U0]+�	5	5 The results of present study demonstrate the characteristics of 
endogenous intoxication and activity of pulmonary surfactant system before and in the course of treatment of chronic 
obstructive pulmonary disease (COPD). 64 patients with chronic obstructive pulmonary disease and 20 practically 
healthly persons were observed. All patients with chronic obstructive pulmonary disease were randomised into four 
groups (due to stages of diseases). Some of them additionally used tiotropium bromide in a dose of 5 mcg (Spiriva® 
Respimat® "Behringer Ingelheim"). The level of mediomolecular peptides in blood serum and activity of pulmonary 
surfactant system were investigated. The results evidence for increase of the levels of these markers in patients with 
chronic obstructive pulmonary disease. The dynamics of investigated data corresponded to the stage of disease and 
increased simultaneously with the progress of chronic obstructive pulmonary disease. Application of the drug 
tiotropium bromide (Spiriva® Respimat® "Behringer Ingelheim") in the treatment of chronic obstructive pulmonary 
disease contributes to faster improvement of clinical and laboratory symptoms, compared with patients who received 
traditional therapy. Additional administration of tiotropium bromide improved levels of medium molecular peptides in 
blood serum and activity of pulmonary surfactant system. The foregoing points to the effectiveness of tiotropium 
bromide usage in the complex therapy of chronic obstructive pulmonary disease.  
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VWRSFGLLX� YPOLWJLOZO� OQ[MPSRMKFLOZO� EG"

YFOPIFGLLX� VDZDL\� *]^_`,� FRVGUDLW� FDVKRW�

ROaMK�� bX� cGMOVOZWX� W� LGUGVW� cPOUOFHSd� EGVK"

aGMK[X� OULWdI� E� ZOVOFLKY� cPKJKL� [TDPMLO[MW�

LG[DVDLLX�EDTLOe�RSVW��(��'&!��fOPORS�F�ghi�FWU�

]^_`� cOTKPGIM\� cOLGU� '%&� MK[XJ� YFOPKY� j�

ROHLW� 9� YFKVKLK� ZKLD� OUKL� cGbWdLM� E� bWdI� cG"

MOVOZWdI��kD�dUKLD�EGYFOPIFGLLX��[TDPMLW[M\�FWU�

ROMPOZO� cPOUOFHSd� EPO[MGMK�� `DMGV\LW[M\� FWU�

]^_`�cO[WUGd� JDMFDPMD�TW[bD� [DPDU� S[WY� cPKJKL�

[TDPMW�� NO� [MGLOFKM\� QVKE\RO� 9l� S� EGZGV\LWm�

[MPSRMSPW��'%!��_ZWULO�WE�[SJG[LKTK�cPOMOROVGTK�

m� PDROTDLUGbWXTK� 0/�>�� W[LSd� UDRWV\RG� ZPSc�

cPDcGPGMWF�� XRW� TOHSM\� ROLMPOVIFGMK� bD�

EGYFOPIFGLLX�� ELKHSFGMK� JG[MOMS� EGZO[MPDL\�� G�

ELGJKM\� W� TOUKnWRSFGMK� mOZO� cDPDQWZ� �9�� -!�� _G�

PDESV\MGMGTK� UO[VWUHDLLX� o��;p7� *o� ��"
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MPKFGVD� cORPGNDLLX� nSLRbWe� VDZDL\� MG� ETDL"

aSFGF�PKEKR�[TDPMLO[MW�����''!��COFWMLWm�UO[MGF"
ROFKm�cPK[MPWm�qD[cWTGMr�*gcWPKFGr�qD[cWTGMr�

stDPWLZDP�uLZDV\YGmTv,�aVXYOT�SMFOPDLLX�TWRPO"

UK[cDP[LOZO� GDPOEOVI� E� TGVOI� aFKURW[MI� cO"

MORS� UOEFOVXd� UO[XZLSMK� FK[OROe� VDZDLDFOe�

UDcOEKbWe�MWOMPOcWI�QPOTWUS��G�ELGJKM\��cO[KVKMK�

DnDRMKFLW[M\� MDPGcWe� YFOPKY� LG� ]^_`�� wPGYO"

FSIJK�� NO� cPOZPD[SFGLLX� ]^_`� [ScPO"

FOUHSdM\[X� cO[KVDLLXT� UD[MPSRMKFLKY� XFKN� LG�

MVW� LGPO[MGLLX� OELGR� ZWcOR[DTWe� MG� cDPDQSUOFK�

VDZDLDFOe� ZDTObKPRSVXbWe�� ESTOFVDLOe� cLDFTO"

[RVDPOMKJLKTK� cPObD[GTK�� bD� cPKEFOUKM\� UO�

ETWLK� cDPDQWZS� bWVOe� LKERK� QWOYWTWJLKY� cPObD[WF�

W�� XR� LG[VWUOR�� UO� cOZVKQVDLLX� OR[KUGLMLOZO�

[MPD[S� MG� cOPSaDLLX� VORGV\LOZO� EGYK[LOZO�

QGPxdPS� �%!�� wVG[LD� MOTS� TDMOI� UO[VWUHDLLX� d�

cOZVKQVDLD� FKFJDLLX� VGLOR� cGMOZDLDES� ]^_`��

EORPDTG� [MScDLX� DLUOZDLLOe� WLMOR[KRGbWe� EG�

PWFLDT�[DPDUL\OTOVDRSVXPLKY�cDcMKUWF�*gyz,�S�

RPOFW� MG� GRMKFLO[MW� [K[MDTK� [SPnGRMGLMG� VDZDL\�

*gg`,�S�YFOPKY�LG�]^_`��MG�ObWLRG�TOHVKFO[MW�

ROPDRbWe� FRGEGLKY� cORGELKRWF� EG� UOcOTOZOI�

cPDcGPGMS� MWOMPOcWI� QPOTWUS� E� FKROPK[MGLLXT�

LOFWML\OZO� UO[MGFROFOZO� cPK[MPOI� qD[cWTGMr�

*gcWPKFGr�qD[cWTGMr�stDPWLZDP�uLZDV\YGmTv,��
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zPOFDUDLO� OQ[MDHDLLX� 89� YFOPKY� LG� ]^_`��

[cPKJKLDLD� FcVKFOT� DREOZDLLKY� cOVIMGLMWF��

@WGZLOE� EGYFOPIFGLLX� FK[MGFVXVK� LG� cWU[MGFW�

CGRGES� yWLW[MDP[MFG� OYOPOLK� EUOPOF{X� FWU� %:�

JDPFLX� %&'+�PORS� |�(((� }?LWnWROFGLKm� RVWLWJ"

LKm� cPOMOROV� cDPFKLLOe�� FMOPKLLOe� *[cDbWGVWEO"

FGLOe,�� MPDMKLLOe� *FK[ORO[cDbWGVWEOFGLOe,�TDUKJ"

LOe�UOcOTOZK�MG�TDUKJLOe�PDGQWVWMGbWe�~]POLWJLD�

OQ[MPSRMKFLD� EGYFOPIFGLLX� VDZDL\��� ?[W� YFOPW�

QSVK� POEcOUWVDLW� LG� JOMKPK� ZPScK�� EGVDHLO� FWU�

[MGUWe�]^_`��'(�YFOPKY�ju�[MGUWe��'-�j�UPSZOe��':�j�

MPDM\Oe�� '9� j� JDMFDPMOe�� wOULOJG[� cGbWdLMK� ROH"

LOe� E� LGFDUDLKY� ZPSc� QSVK� POEcOUWVDLW� LG� UFW�

cWUZPScK��O[OQK��XRW�OMPKTSFGVK�[MGLUGPMLD�VWRS"

FGLLX�� MG� cGbWdLMK�� XRKT� UOUGMROFO� cPKELGJGVK�

cPDcGPGM�MWOMPOcWI�QPOTWU�*gcWPKFGr�qD[cWTGMr�
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qWFLW�[DPDUL\OTOVDRSVXPLKY�cDcMKUWF�gyz%(9�

*S�O,� S� [KPOFGMbW� RPOFW� YFOPKY� FKELGJGVK� EG�

TDMOUOT� �GQPWDVXLG� C�u�� tPOLYOGV\FDOVXPLKm�

ETKF� OMPKTSFGVK� E� SPGYSFGLLXT� VORGVWEGbWe� EG"

cGV\LOZO�SPGHDLLX�VDZDL\�cPK�cPOFDUDLLW�nWQPO"

QPOLYO[ROcWe� *�tg,� EG� TDMOUKROI� #�����
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*'�8:�P�,� S� TOUKnWRGbWe� .�����	� *'�-&�P�,�� @VX�

FKFJDLLX� gg`� FKROPK[MOFSFGVK� cPKVGU� MKcS�

MOP[WmLKY�FGZ�wWV\ZDV\TW"`IZTDPG��@O[VWUHDLLX�

cPOFOUKVK� UO� MG� cW[VX� cPOFDUDLOZO� RSP[S� VW"

RSFGLLX�]^_`�LG�%&�UOQS��
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zPOFDUDLW�UO[VWUHDLLX�EG[FWUJKVK�cPO�ELGJLW�

ETWLK� E� QORS� PWFLWF� gyz� MG� GRMKFLO[MW� gg`� S�

YFOPKY� LG� ]^_`�� XRW� LGPO[MGVK� cPK� cPOZPD[S"

FGLLW� LDUSZK�� �R� FKULO� E� LGFDUDLKY� S� MGQVKbW�

UGLKY��S�YFOPKY�LG�]^_`�ELGJLO�cWUFKNSFGVK[\�

PWFLW� gyz� S� [KPOFGMbW� RPOFW� EGVDHLO� FWU� [MGUWe�

YFOPOQK�*MGQV��',���
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�GR�� MKMPK� gyz� cPK� cDPaWm� [MGUWe� LDUSZK�

[MGLOFKVK� &�%(+�&�&&8� S�O��� cPK� UPSZWm� j�

&�%8��&�&&8� S�O��� cPK� MPDMWm� j� &�+%+�&�&&%� S�O���
cPK�JDMFDPMWm�j�&�++'�&�&&+�S�O��*��&�&&',��kDm�cO"
RGELKR�S�ZPScW�ROLMPOVI�[MGLOFKF�&�%%:�&�&&+�S�O��
wWUOTO�� NO� gyz� j� cSV� QWVRWF� [DPDUL\Oe�

TOVDRSVXPLOe� TG[K� *(&&j(&&&� UGV\MOL,�� cPO"

USRMWF�XR�LOPTGV\LOZO��MGR� W� [cOMFOPDLOZO�TDMG"

QOVWETS�� zWUFKNDLLX� eY� ROLbDLMPGbWe� ESTOFVId�

MGR�EFGLKm�[KLUPOT��TDMGQOVWJLOe� WLMOR[KRGbWev��

XRKm� cGMOYWTWJLO� YGPGRMDPKESdM\[X� cO[KVDLLXT�

POEcGUS� QWVRWF�� GRMKFGbWdI� cPObD[WF� ORK[LOZO�

nO[nOPKVIFGLLX� MG� GLGDPOQLOZO� ZVWROVWES��

AVWLWJLKTK� cPOXFGTK� EZGUGLOZO� [KLUPOTS� d��

FMOTG�� LDEUSHGLLX�� ELKHDLLX� GcDMKMS�� G[MDLWX�

�'!�� �OTS� LGPO[MGLLX� PWFLWF� gyz� d� [FWUJDLLXT�

LDOQYWULO[MW� cPOFDUDLLX� GUDRFGMLOe� MDPGcWe��

[cPXTOFGLOe�LG�ROPDRbWI�OQTWLLKY�cPObD[WF��

_PO[MGLLX� FTW[MS� gyz� F� OQ[MDHDLKY� YFOPKY�

LG� ]^_`� *E� cPXTOI� EGVDHLW[MI� FWU� [MGUWe� YFO"

POQK,�d�[FWUJDLLXT�LGUTWPLOe�GRMKFGbWe�cPObD[WF�

cDPDRK[LOZO�ORK[LDLLX�VWcWUWF�*z^`,��ROMPD�TGd�

TW[bD� cPK� ]^_`�� _QWV\aDLLX� cSVS� gyz� S�

[KPOFGMbW� RPOFW� POEbWLDLD� LGTK� XR� cO[KVDLLX�

DLUOZDLLOe� TDMGQOVWJLOe� WLMOR[KRGbWe� LG� nOLW�

LGPO[MGLLX�UD[MPSRMKFLKY�XFKN�FWV\LOPGUKRGV\"

LOZO� ORK[LDLLX� MG� UDLGMSPGbWe� QWVRWF�� OELGR�

ZWcOR[DTWe��cPOZPD[SFGLLX�EGcGV\LOZO�cPObD[S�MG�

QPOLYWGV\LOe�OQ[MPSRbWe��

zPOFDUDLD� VWRSFGLLX� cPKFOUKM\� UO� LOPTGVW"

EGbWe� PWFLWF�gyz�� LGmQWV\a� FKPGHDLOe� S� YFOPKY�

LG� ]^_`�� XRW� UOUGMROFO� OMPKTSFGVK� MWOMPOcWm�

*MGQV��%,��

�R�FKULO�E�UGLKY�MGQVKbW��FRGEGLKm�cORGELKR�

S� YFOPKY� LG� ]^_`� u� [MGUWe� ETDLaSFGF[X� FWU�

&�%((�&�&&-�UO�&�%%��&�&&9�S�O��*��&�&(,��cPK�UPSZWm�
[MGUWe� YFOPOQK� j� FWU� &�%-+�&�&&�� UO� &�%9'�&�&&(�
S�O�� *��&�&&',�� cPK� MPDMWm� j� FWU� &�+'+�&�&&8� UO�
&�%(��&�&&%� S�O�� *��&�&&',�� cPK� JDMFDPMWm� j� FWU�
&�++%�&�&&+�UO�&�%8+�&�&&%�S�O�� *��&�&&',��?� MOm�
JG[��XR�[MGLUGPMLG�MDPGcWX�HOULOZO�UO[MOFWPLOZO�

FcVKFS�LG�PWFLW�gyz�S�RPOFW�YFOPKY�LG�]^_`�LD�

JKLKVG�� UOUGMROFD� cPKELGJDLLX� MWOMPOcWI� LOP"

TGVWESFGVO� EZGUGLKm� cORGELKR�� NO� d� [FWUJDLLXT�
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