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�$%&'()�*$'(+, �������� �#���	������ &�����'����" ������, ���(�-2-
�������#	���, ��������� ����������  
-./�01234, chronic obstructive pulmonary disease, alpha-2-macroglobulin, genetic predisposition 
�
	5657+89�	'$:�;'$<='76<>=+�?5@+�A�B�(�7+>(<8<<�C7'@<&5*D'E�'F*87GD8<(@'E�F'$5>@<�$5?D<C�;7'65*H
*<'@+$:@'E� I8<'$'?<<� G�J+C857'(� G?'$:@KC�J+C8� �D7+<@K9� �+*+@5L��9�9M� N'$<@&GD��9�9 )���������� 
�#���	������� &�#�������� ������ ()�/4) ��������" � ��	��� 
	����(������9� (:;/), ��&����� �����9� 
�#	�������� �&��
���������
 �������������� �����������<������� � (������� ���=��� ����9, � ��
 ����� 
����&�����������. ����� �����, ��"&���9� � ��&
�<��� �����������<�������' � )�/4, ����
���������" 
��� >-2 
�������#	���� (>2M), ?��������" �������� ���"�� �� ���������� �����
9 “��������&-
������������&”. :�������9 � 
����9. ������	' ��	��	 �����������" ��������� 72 =������ ���&�
�9� 
	�����9� =��� � ������&�
 )�/4 ���(������������ ?�������� (��&���� 53,7±5,8 ����, ������ ���< ��#��9 � 
���&�
�9� 	�����"� 21,8±4,8 ����). D ���������	' ��	��	 ��=�� 79 =������� (������� ��&���� 48,2±5,6 ����, 
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���< 20,2±4,5 ����) #�& ��������� #������������� �����
9. ��" ����������" ����
��(�&
� ���� >2M 
������&����� 
���� ����
���&��� 
����� ����
�� (FGH) � ������	'J�
 �����&�
 ���� �������
����9� 
(���
�����. H�&	�����9. F� ����9
 
����	�"���-������������� �����������" 	����������, ��� ���#���� 
����� =�����9 �������� � ����������� ��	�� #9�� �������"
� ��������� >2M*IIe/IIe (38,9% � 39,2% 
��������������) � >2M*IIe/Val (51,4% � 54,4% ��������������). P�
�&�����
� >2M*Val/Val #9�� �������-
������� 9,7% =�������, #����9� )�/4, � 6,3% &�����9� ��
.������������, ��� 	 ��������� �������������� 
>2M*Val ������ ��
������" ������
�" � ����	 ��&����" )�/4 ������������ � ��������
 (OR=1,09; 95% CI: 
0,66-1,8), ��� � 	 ��������� ��������������� �������� >2M*Val/Val (OR=1,59; 95% CI: 0,43-6,13). :�����
 
������=���" =����� 	���������� ����
��
�' 
�<�	 ��������
� >2M*IIe/IIe � >2M*IIe/Val � ������������ 
��&��
 �����
 ��&����" )�/4 	 ��������� ����9� ��������� (OR=0,99; 95% CI: 0,49-2,00; OR=0,89; 95% C�: 
0,44-1,77;). ������ 
�����
 [² ������������� ���������9� ��&����� � ������� ��������� ���� >2M 
�<�	 
�#���������9
� �������� � ����������� ��	�� �� �9"�����. D9���9. \����" �& ��&	������� �����������", 
����	�� &���'����, ��� ����#���� ?�����������& >2M �
��� ��&����������� ���"��� �� ���� ��&����" 
)�/4 � ������� =������� ������9. 
�
PQ4R2STR9� �1U.� 1V� A�W� X.Y.� Z1U/B12Z[\4B� \Y� 3.].U1ZB.YR� 1V� T[21Y\T� 1TT^ZSR\1YSU� _`ab� \Y�cd2S\Y\SY� T1SU�
B\Y.249�eS4SY.R4�P9f9M�b1U/YT[^d�g9f9 COPD is a multi-factorial disease (MFD), where hereditary predisposition 
and environmental factors (including work conditions) play an important role. Gene >2M affects the proteolysis/anti-
proteolysis system and may be important for heriditary predisposition to COPD.Materials and methods. The ratio 
between the polymorphic alleles of the genes encoding >2M were investigated in 72 underground coal miners with 
COPD (mean age 53,7±5,8 years, mean work experience 21,8±4,8 years), and in 79 healthy miners (mean age 48,2±5,6 
years, mean work experience 20,2±4,5 years). Allele variants of >2M gene were revealed using PCR with restriction 
fragment-length polymorphism detection. Results. The frequency of genotypes >2M*IIe/IIe distribution in COPD 
patients and in control groups was 38,2% and 49,2%; >2M*IIe/Val -51,4% � 54,4%; and >2M*Val/Val - 9,7%  and  
6,3% respectively. The tendency to the COPD risk development was revealed in pathologic gene >2M*Val carriers in 
comparison to the control (OR=1,09; 95% CI: 0,66-1,8), as well as in pathologic genotype >2M*Val/Val carriers 
(OR=1,59; 95% CI: 0,43-6,13). The association between genotypes >2M*IIe/IIe � >2M*IIe/Val and relatively low risk 
of COPD in miners was revealed by odds ratio method (OR=0,99; 95% CI: 0,49-2,00; OR=0,89; 95% C�: 0,44-1,77;). 
No statistically reliable differences were obtained by [² method for >2M gene polymorphisms between miners with 
COPD and control ones. Conclusion. The results of this study suggest that >2M gene polymorphism is not strongly 
associated with COPD in cohort of Ukrainian coal miners.  
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GH� IHJKLK� MNONPQRJSTU� TVWHJQXHYQU� TZTVTJK�

XITVTP[\�� VTX]TPN^I_OJQNRS� `aGb� NRHJTPKRS� c�
dTeTPQfQP��&�*�JH��&&&�TNQg��c�_QJTf�h�5�%��iO�XH0
ZPTV^PHJJ\� c� NRVcfRcVQ� ]VKdKJ� NLOVRJTNRQ� JH0
NOeOJJ\�]TNQIHj� :�LQNYO�c� NPQRQ� X� ]VTWJTXTPHJKL�
XVTNRHJJ\L� VTX]TPN^I_OJTNRQ� RH� NLOVRJTNRQ� P�
JHkgeK_dQ� ION\RKeQRR\�� D� fVHUJHZ� lPVT]K� mT0
VQdJT� PQI� `aGb� ]TLKVHj� %&&h)&&� RKN�� TNQg�� ET�
nHfRTVQP�� mT� N]VK\^RS� VTXPKRfc� XHZPTV^PHJJ\��
PQIJTN\RS� fcVQJJ\� R^R^Jc�� dHNRQ� QJnOfYQU� VON]QVH0
RTVJTWT� RVHfRH�� NTYQHeSJKk� NRHRcN� ]HYQjJRH�� WOJ0
IOVJQ�TNTgeKPTNRQ��PQf��JH\PJQNRS�gVTJZQHeSJTU�HNR0
LK�P�HJHLJOXQ��H�RHfT_�P]eKP�PKVTgJKdKZ�dKJJKfQP��

M]OVoO�P�VOIHfYQU���?8�%&�*�VTfc�HgNTe^R0
JT�dQRfT�gceT�]VOINRHPeOJT�]TXKYQ^�]VT�LT_eK0
PQNRS�VTXPKRfc�`aGb�]VTnONQkJTU�ORQTeTWQU��M�TN0
RHJJQk� VOIHfYQU� ITfcLOJRH� %&�'� VTfc� JHWTeT0
ocjRSN\�� mT� P]eKP� TVWHJQdJTWT� Q� JOTVWHJQdJTWT�
]Kec��ZQLQdJKZ�VOdTPKJ� Q� WHXQP�c�]T]OVOIJQ�VTfK�
gcP�\PJT�JOITTYQJOJKk�X�RTdfK�XTVc�VKXKfc�VTX0
PKRfc� XHZPTV^PHJJ\�� pHYQTJHeSJKL� qJNRKRcRTL�
rVTnONQkJTU� sOX]OfK� RH� GITVTP[\� �<��,=�� P�
tuv�gceT�]VTPOIOJT�V\I�O]QIOLQTeTWQdJKZ�Q�feQ0
JQdJKZ� ITNeQI_OJS� RH� ITPOIOJT� LT_eKPQNRS� VTX0
PKRfc� `aGb� c� oHZRHVQP� PcWQeSJKZ� oHZR� PQI�
P]eKPc�PcWQeSJT0]TVTIJTWT�]Kec��5 ��

`aGb�\Pe\j�NTgT^�LceSRKnHfRTVJO�XHZPTV^0
PHJJ\�� VTXPKRTf� \fTWT� PKXJHdHjRSN\� NfeHIJT^�
PXHjLTIQj^� gHWHRSTZ� WOJORKdJKZ� eTfcNQP� TIJO� X�
TIJKL� RH� X� nHfRTVHLK� JHPfTeKoJSTWT� NOVOIT0
PKmH��rVTR\WTL�TNRHJJQZ�VTfQP�]VK�PKPdOJJQ�]H0
RTWOJOXc�`aGb�]TV\I�X�IQj^�OfXTWOJJKZ�nHfRTVQP�
PNO� gQeSoH� VTeS� PQIPTIKRSN\� PKXJHdOJJ^� VTeQ�
N]HIfTPTU� NZKeSJTNRQ� �:�� �� �� MK\PeOJJ\� LOZH0
JQXLQP� N]HIfTPTU� NZKeSJTNRQ� IT� ]VTnONQkJKZ� RH�
]VTnONQkJT�XcLTPeOJKZ�XHZPTV^PHJS�PQIfVKPHj�JT0
PQ�oe\ZK�IT�]OVPKJJTU�]VTnQeHfRKfK�YQjU�]HRTeTWQU��

rVK� HJHeQXQ� IHJKZ� JHcfTPTU� eQROVHRcVK� gceT�
PK\PeOJT� ]TJHI� %&� WOJQP�� mT� HNTYQ^^RS� X� VTX0
PKRfTL�`aGb� �) �� GHeO_JT�PQI�ncJfYQU� gQefTPKZ�
]VTIcfRQP� c� ]VTYONQ� VTXPKRfc� `aGb� UZ� LT_JH�
VTX]TIQeKRK�JH�IOfQeSfH�WVc]4�

���wOJK��OfN]VONQ\�\fKZ�P]eKPHj�JH�HfRKPJQNRS�
NKNROLK� ]VTROTeQX0HJRK]VTROTeQX� �LHRVKfNJQ� LO0
RHeT]VTROUJHXK� �MMP��� RfHJKJJQ� QJWQgQRTVK� LHR0
VKfNJKZ� LORHeT]VTROUJHX� �$�::P��� x0%� LHfVT0
WeTgceQJ��>2M��RH�QJ����

%��wOJK� LOIQHRTVQP� XH]HeOJJ\� gQefTPTU� ]VK0
VTIK4� ]VTXH]HeSJKZ� YKRTfQJQP� �nHfRTV� JOfVTXc�
]cZeKJ� HeSnH� �TNF>��� VOYO]RTV� QJROVeOkfQJc� 5�
�ILR8�� RH� QJ��� Q� VOHfRKPJKZ� HWOJRQP�� \fQ�
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NKJROXc^RSN\� HeSPOTe\VJKLK� LHfVTnHWHLK� k�
O]QROeQHeSJKLK�feQRKJHLK��

)��wOJK��OfN]VONQ\�\fKZ�P]eKPHj�JH�HfRKPJQNRS�
LORHgTeQXLc� fNOJTgQTRKfQP� �WecRHRQTJ� ,0RVHJN0
nOVHXH�RK]c�@���GSTT1��RH�$���GSTM1���LQfVTNT0
LHeSJH�O]TfNKI�WQIVTeHXH��EPHX1��RTmT���

:��qJoQ� WOJK�� \fQ� JOLT_eKPT� TIJTXJHdJT� PQI0
JONRK�JQ�IT�TIJQjU�X�PfHXHJKZ�WVc]��

GH� IHJKLK� eQROVHRcVK� PQITLT�� mT� x0%0LHfVT0
WeTgceQJ� �x%$�� h� YO� ]VTROHXH� ]eHXLK� fVTPQ� X�
LTeOfce\VJT^�LHNT^�''%�fEH��\fH�Pfe^dHj�dTRK0
VK� LHk_O� TIJHfTPQ� ITLOJK�� X[jIJHJQ� IKNceS0
nQIJKLK� XP[\XfHLK�� P� \fKZ� YKJf� j� fHRHeQRKdJKL�
YOJRVTL�� iOk� gQeTf� NKJROXcjRSN\� P� TNJTPJTLc�
WO]HRTYKRHLK� k� LHfVTnHWHLK��ycJfYQ\� x%$� ]T0
e\WHj�P�QJWQgcPHJJQ�OJIT]VTROUJHX��c�RTLc�dKNeQ�k�
$$.	��zOZHJQXL�]VKWJQdOJJ\�j�cJQfHeSJKL��x%$�
VTXmO]e^jRSN\�]VTROHXHLK�P�N]OYKnQdJQk�IQe\J0
YQ�� \fH� JHXKPHjRSN\� {VOWQTJ� ]VKLHJfH|�� H� ]TRQL�
]QIIHjRSN\� fTJnTVLHYQkJKL� XLQJHL�� \fQ� HfRKPc0
^RS� RQTOnQVJQ� XP[\XfK�� mT� XHgOX]Odc^RS� NHkRK�
fTPHeOJRJTWT� ]VKjIJHJJ\� ]VTROHX�� NRPTV^^dK�
RHfKL�dKJTL�]HNRfc�����% ��

x%$� PKIHe\j� X� fVTPTRTfc� JHIeKoTf� zz.��
nTVLc^dK� x0%0LHfVTWeTgceQJ0$$.� fTL]eOfN��
}eQLQJHYQ\� PQIgcPHjRSN\� QJROVJHeQXHYQj^� YKZ�
fTL]eOfNQP�c�feQRKJHZ��OJITNTLHZ��XH�IT]TLTWT^�
N]OYQHeSJKZ�>2M�VOYO]RTVQP��RHf�XPHJKZ�eQ]T]VT0
ROUJQP� JKXSfTU� mQeSJTNRQ� VOYO]RTV0XP[\XHJKZ�
gQefQP� �?7.� h� �������
���� �����
��0����
��� ���
������
mT�XJHZTI\RSN\�JH�]TPOVZJQ�feQRKJ��A ���

~HfKL� dKJTL�� x%$� LT_JH� VTXWe\IHRK� \f� TN0
JTPJKk� QJWQgQRTV� zz.�� JOXPH_H^dK� JH� IO\fQ�
~qzz.��mT�RHfT_�]VKNcRJQ�P�]eHXLQ�fVTPQ���

MQITLT�� mT� WOJ�� \fKk� fTIcj� NKJROX� x%$��
XJHZTIKRSN\�JH�ZVTLTNTLQ�P�]TXKYQU��%��)�)0�%�)�
�' ��GH�IT]TLTWT�]V\LTWT�NOfPOJcPHJJ\�%:�OfXTJc�
WOJH� >2M� gceT� XJHkIOJT� ]TeQLTVnQXL� �SNP, 
rs669���mT�XHLQJ^j�QXTeOkYKJ����HeOeS��c�]TXKYQU�
�&&&� JH� PHeQJ� ��� HeOeS�� �* �� �HNRTRH� LQJTVJTU�
HeOeQ� P� jPVT]OkYQP� NRHJTPKRS� &�%!0&�):�� P� HnVT0
HLOVKfHJYQP�h�&�)%0&�):��P�HXQHRQP�h�&�&)0&�:���

G� eQROVHRcVJKZ� IHJKZ� PQITLT��mT� QJNOVYQkJT0
IOeOYQkJKk� ���8�� rs121912684�� ]TeQLTVnQXL� !��
N]eHkNKJW� NHkRH� c� �5� OfXTJQ� WOJH� >2M� LT_O�
]TVcocPHRK�]VKR\WcPHJJ\�RH�XHZT]eOJJ\�]VTROHX�
x0%�LHfVTWeTgceQJTL���& ���

ETNeQI_OJJ\�]TeQLTVnJKZ�PHVQHJRQP�WOJH�>2M�
�Cys972Gln� �rs1800433�� RH� Val1000Ile� �rs669����
]VTPOIOJQ�JH�)&0Z�]HYQjJRHZ��ZPTVKZ�JH�`aGb��RH�
)&0Z� XITVTPKZ� TNTgHZ� fTJRVTe^�� JO� ]TfHXHeK�
HNTYQHYQU�X�VTXPKRfTL�XHZPTV^PHJJ\��! ���

Ee\� PNRHJTPeOJJ\� PXHjLTXP[\Xfc� ]TeQLTV0
nQXLc� WOJH� >2M� X� VTXPKRfTL� `aGb� JOTgZQIJT�

]VTPOIOJJ\� ITNeQI_OJS� X� gQeSoT^� VO]VOXOJ0
RHRKPJT^�PKgQVfT^��

����	�����������
N��N
���Ni����
M� cLTPHZ� NRHYQTJHVc� feQJQfK� ]VTnONQkJKZ�

XHZPTV^PHJS� ED� {qJNRKRcR� LOIKYKJK� ]VHYQ�
pvzp|�]VTPOIOJT�TgNRO_OJJ\��!��oHZRHV\�]QI0
XOLJKZ� ]VTnONQk� PcWQeSJKZ� oHZR� DfVHUJK�� D�
ITNeQI_OJJ\� cPQkoeK� VON]TJIOJRK� dTeTPQdTU�
NRHRRQ� XQ� NRH_OL� VTgTRK� P� ]QIXOLJKZ� cLTPHZ� JO�
LOJoO� �&� VTfQP� P� cLTPHZ� P]eKPc� nHfRTVQP�
PKVTgJKdTWT� NOVOITPKmH� �]Kec� nQgVTWOJJTU� IQU��
JHWVQPH^dTWT�LQfVTfeQLHRc�RTmT���ETNeQIJc�WVc0
]c�NfeHeK�WQVJKfK�X�IQHWJTXTL�`aGb�]VTnONQkJTU�
ORQTeTWQU� h� '%� TNTgK�� PQfTL� !)�'�!�5� VTfc�� NO0
VOIJQk�NRH_�VTgTRK�P�]QIXOLJKZ�cLTPHZ�%��5�:�5�
VTfc(�IT�fTJRVTeSJTU�WVc]K�PPQkoeK�'A�oHZRHVQP��
NOVOIJQk� PQf� :5�%�!�*� VTfc�� ]QIXOLJKk� NRH_�
%&�%�:�!�VTfc���

EpF�Ie\�LTeOfce\VJT0WOJORKdJKZ�ITNeQI_OJS�
PKIQe\eK� X� eOkfTYKRQP� ]OVKnOVKdJTU� fVTPQ� NRHJ0
IHVRJKL� LORTITL� XH� IT]TLTWT^� fTLOVYQkJTU�
RONR0NKNROLK� {EpF0NTVg0M|� �{vL]eQtOJN|��
�TNQ\����

Ee\� PKXJHdOJJ\� ]TeQLTVnQXLc� Ile1000Val �rs 
669�� XH� WOJTL� >2M� PKfTVKNRTPcPHeK� LORTI�
]TeQLOVHXJTU� eHJY^WTPTU� VOHfYQU� �rb��� X� JH0
NRc]JKL� HJHeQXTL� ITP_KJ� VONRVKfYQkJKZ� nVHW0
LOJRQP�� rTNeQITPJQNRS� JcfeOTRKIQP� c� N]OYKnQd0
JKZ� ]VHkLOVHZ� Ie\� YSTWT� nVHWLOJRH� WOJH� >2M�
gceH� RHfT^4� ]V\LKk� �	��	��� h� !�0
�����6�@�@@���6@6@�60)�� Q� XPTVTRJKk�
���
�	��	���h�!�06@����66@�6@�����@660)���
rb�� ]VTPTIKeHNS� X� PKfTVKNRHJJ\L� VOHWOJRQP�
nQVLK����3��
�	��bKRPH���Ee\�HL]eQnQfHYQU�gVHeK�
!&0�&&�JW�EpF�Q�ITIHPHeK�IT�NcLQoQ��mT�LQNRKeH�
%�!� Lfe� �&0fVHRJTWT� @�10gcnOVH� X� �<=:�%,�:��
%�!�Lfe� %!��&0)� LTeS�e� VTXdKJc� $16�%�� %�!�Lfe�
%��&0)�LTeS�e�NcLQoQ�dTRKVSTZ�JcfeOTRKIRVKnTN0
nHRQP��]T�:&�]LTeS�e�]V\LTWT�RH�XPTVTRJTWT�]VHk0
LOVQP�Q���za�@���EpF0]TeQLOVHXK��Tg[jL�ITPTIK0
eK� IT� %!� Lfe� IOQTJQXTPHJT^� PTIT^�� rb�� ]VT0
PTIKeK� P� gHWHRTfHJHeSJTLc� HL]eQnQfHRTVQ� {.��0

���9�3���%'&&|��tuv���vL]eQnQfHYQ\�WOJH�>-2:�
NfeHIHeHN\�X�)5�YKfeQP4�IOJHRcVHYQ\�0�A:�t����ZP���
WQgVKIKXHYQ\� ]VHkLOVQP� h� !A�t� �:!� �Of�� RH�
OeTJWHYQ\�h�'%�t����ZP���

rQNe\�YSTWT�*�Lfe�]VTIcfRc�HL]eQnQfHYQU�QJfc0
gcPHeK� ]VK� )'�t� ]VTR\WTL� �5� WTIKJ� X� �� za�
VONRVKfRHXK� MboI� �����3��
�	|�� bKRPH��� vL]eQ0
nQfHRK� nVHWLOJRH� %:0WT� OfXTJc� WOJH� >2M� ]QNe\�
VONRVKfYQU�VTXIQe\eK�P���!��HWHVTXJTLc�WOeQ��mT�
LQNRKP� gVTLKNRKk� ORKIQk�� �ONRVKfYQU� ]QIIHPHPN\�
Ile�HeOeS��VTXIQe\^dKNS�]QI�dHN�OeOfRVTnTVOXc�JH�
%�nVHWLOJRK�LHNT^��:)�RH�AA�]HV�JcfeOTRKIQP��H�
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nVHWLOJR� X� %:%� ]HV� JcfeOTRKIQP� NPQIdKP� ]VT�
HeOeSJKk� PHVQHJR� Val�� MQXcHeQXHYQ\� EpF� ]QNe\�
WTVKXTJRHeSJTWT�OeOfRVTnTVOXc���5&���]VTR\WTL�
%&� ZP�� ]VTPTIKeHN\� XH� IT]TLTWT^� RVHJNQe^LQ0
JHRTVH� ��sQTfTL��� �TNQ\�� RH� PQIOTNKNROLK���@����
��TNQ\���VKN�������

rVK�NRHRKNRKdJTLc�HJHeQXQ�TRVKLHJKZ�VOXceS0
RHRQP� PKfTVKNRTPcPHeK� NRHJIHVRJKk� LORTI� ZQ0

fPHIVHRH���%��RH�PQIJToOJJ\�oHJNQP���7���MQI]T0
PQIJQNRS�VTX]TIQec�WOJTRK]QP�TYQJ^PHeK�XWQIJT�QX�
XHfTJTL�`HVIQ0MHkJgOVWH�� MKXJHdOJJ\� ITNRTPQV0
JTNRQ� PQILQJJTNROk� c� VTX]TIQeQ� WOJTRK]QP� ]VT0
PTIKeK� XH� IT]TLTWT^� NRHRKNRKdJTU� ]VTWVHLK�
,
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�**�!���� H >2M*Val� h� c� !)� �))�!��� PK]HIfHZ�
�RHge����� �QXJKY\�dHNRTR��HeOeQP��WOJH��>2M��LQ_��
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TgNRO_OJKLK� ITNeQIJTU� Q� fTJRVTeSJTU� WVc]� JO�
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rVK� NRHRKNRKdJQk� TgVTgYQ� TRVKLHJKZ� IHJKZ�
gceT� PKXJHdOJT� XJHdOJJ\� PQIJToOJJ\� oHJNQP�
��7��LQJTVJTWT�>2M*Val�Ie\�oHZRHVQP�ITNeQIJTU�
WVc]K� PQIJTNJT� fTJRVTe^� ��7���&A(� A!�� 6��
�ITPQVdJKk� QJROVPHe�4� &�**0��5��� mT� PfHXcj� JH�
]TROJYQkJKk� XP[\XTf� XHXJHdOJTWT� HeOe^� X� VK0
XKfTL�VTXPKRfc�`aGb���
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IT� ]T]ce\YQkJKZ� dHNRTR� jPVT]OTUIQP�� mT� XH�
IHJKLK� eQROVHRcVK� NRHJTPe\RS4� WTLTXKWTRK� h�
>2M*IIe/IIe� :��'� �(� WOROVTXKWTRK� h >2M*IIe/Val 
:5�)���WTLTXKWTRK�h�>2M*Val/Val��&���' ��

MQI]TPQIJQNRS� VTX]TIQec� WOJTRK]QP� IT� XHfTJc�
`HVIQ0MHkJgOVWH�P�fTJRVTeSJQk� WVc]Q�gceH�]OVO0

PQVOJH� X�� IT]TLTWT^� RONRc� ZQ0fPHIVHR� QX� ��
NRc]OJOL� NPTgTIK�� X� PKfTVKNRHJJ\L� fTVOfYQU�
�ORNH�� �TX]TIQe� WOJTRK]QP� c� fTJRVTeSJQk� WVc]Q�
PQI]TPQIHj�XHfTJc�`HVIQ0MHkJgOVWH����&�&!���

aIJHf�]VK�HJHeQXQ�VOXceSRHRQP�ITNeQI_OJJ\�XH�
IT]TLTWT^�LORTIc� ��� JO� PIHeTN\� XJHkRK� NRHRKN0
RKdJT�XJHdcmQ�PQILQJJTNRQ�P�VTX]TIQeQ� WOJTRK]QP�
c�WVc]Q�ZPTVKZ�JH�`aGb�RH�P�fTJRVTeQ����&�&!����
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��� D� VOXceSRHRQ� ]VTPOIOJTWT� ITNeQI_OJJ\�
PNRHJTPeOJT�� mT� P� JTNQUP� ]HRTeTWQdJTU� x%$�����
HeOe^� N]TNROVQWHjRSN\� ROJIOJYQ\� IT� VKXKfc� VTX0
PKRfc� `aGb� ]TVQPJ\JT� X� fTJRVTeOL� ��7���&A(�
A!��6q4�&�**0��5���~HfH�ROJIOJYQ\�PQIXJHdHjRSN\�Q�
P� JTNQUP� ]HRTeTWQdJTWT� WOJTRK]c� x%$���������
Mu���!A(�A!��Eq4�&�:)0*��)���
�

�
%�� rVK� ]VTPOIOJJQ� HJHeQXc� XH� IT]TLTWT^�

LORTIc� PQIJToOJJ\� oHJNQP� PNRHJTPeOJT� HNTYQH0
YQ^�LQ_�WOJTRK]HLK�x%$���������Q�x%$���������RH�
PQIJTNJT� JKXSfKL� VKXKfTL� VTXPKRfc� `aGb� c�
JTNQUP� XHXJHdOJKZ� WOJTRK]QP� �Mu�&�AA(� A!�Eq4�
&�:A0%�&&(� Mu�&�5A(� A!�Eq4� &�::0��''(��� ~HfKL�



� �q17/ ��# XXII / 3 �. 1�

dKJTL�� JTNQkNRPT� YKZ� WOJTRK]QP� LT_JH� PPH_HRK�
LHVfOVTL�JKXSfTWT�VKXKfc�IT�VTXPKRfc�`aGb����
)�� �TX]TIQe�WOJTRK]QP�c�fTJRVTeSJQk�WVc]Q�PQI0

]TPQIHj�XHfTJc�`HVIQ0�MHkJgOVWH����&�&!���aIJHf�
XH�IT]TLTWT^�LORTIc����NRHRKNRKdJT�ITNRTPQVJTU�
VQXJKYQ�P�dHNRTRQ� WOJTRK]QP�WOJH�x%$�LQ_�TgNRO0
_OJKLK� ITNeQIJTU� RH� fTJRVTeSJTU� WVc]� JO�
PK\PeOJT�� zT_JH� XVTgKRK� ]VK]cmOJJ\�� mT� YOk�
QJWQgQRTV� LHj� JOXJHdJKk� ncJfYQTJHeSJKk� P]eKP�
JH�]VTROTeQRKdJQ�]VTYONK�P�eOWOJ\Z��
:�� M�O]TZc�gQTLHVfOVQP�PKXJHdOJJ\� �N]HIfTPTU�

NZKeSJTNRQ�IT�]VTnONQkJKZ�RH�]VTnONQkJT�XcLTP0
eOJKZ� XHZPTV^PHJS� JHIHj� LT_eKPQNRS� nTVLc0

PHJJ\�NcdHNJKZ�]VTWVHL�]OVPKJJTU�]VTnQeHfRKfK�
]HRTeTWQU� oe\ZTL� QJnTVLcPHJJ\� fHJIKIHRH� P�
]VTnONQ^� X� JOgOX]OdJKLK� cLTPHLK� ]VHYQ� ]VT�
JH\PJQNRS� PKNTfTWT� NRc]OJ\� VKXKfc� VTXPKRfc� P�
JSTWT� P� LHkgcRJSTLc� ]OPJTU� ZPTVTgK�� rT]O0
VOI_OJJ\� VTXPKRfc� ]VTnONQkJTWT� XHZPTV^PHJJ\�
XHXPKdHk� ]TRVOgcj� XJHdJT� LOJoKZ� nQJHJNTPKZ�
PKRVHR�� JQ_� kTWT� eQfcPHJJ\�� XHgOX]OdOJJ\� fTL0
]OJNHYQk� c� XP[\Xfc� QX� PRVHRT^�]VHYOXIHRJTNRQ� dK�
QJPHeQIJQNR^�� rVTnQeHfRKdJO� N]V\LcPHJJ\�
LOIKYKJK� ]VHYQ� RH�� XTfVOLH�� ]VTnONQkJTU� ]HRT0
eTWQU� LHj� NRHRK� ]VQTVKRORJKL� JH]V\LfTL�
NcdHNJTU�TZTVTJK�XITVTP[\��
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��(���� ���(������� �����# �� ��������� �
	������� 
(&��. – �. 
��.�., ��
. �.}. P�=�����) 
�	�. !��<�", 31, ������, 49102, ������� 
�/ «���������������� 
����� #��������(����� �������� ������" ~ 4»��H» ** 

���������" �������-��#��������� ����������� 
(&��. – 4.�. ��������) 
�	�. !��<�", 31, ������, �������, 49102 
SE «Dnipropetrovsk medical academy of Health Ministry of Ukraine» * 
Department of occupational diseases and clinical immunology 
Blizhnya str., 31, Dnipro, 49102, Ukraine 
H� «Dnepropetrovsk City Multiprofile Clinical Hospital N 4» DRS» ** 

Department of clinical laboratory diagnostics 
Blizhnya str., 31, Dnipro, 49102, Ukraine 

�$%&'()�*$'(+, �������� �#���	������ &�����'����" �������, ������������ �����#�, ���������� ���
#�
����, 
��������� 
-./�01234, chronic obstructive pulmonary disease, hypertension, thrombocytic activity, endothelium 
�
	5657+89� 
*'F5@@'*8<� 87'=F'L<8+7@'?'� >(5@+� ?5='*8+>+� G� F'$:@KC� *� C7'@<&5*D<=� 'F*87GD8<(@K=�
>+F'$5(+@<5=� $5?D<C� w�
��y� (� *'&58+@<<� *� ?<;578'@<&5*D'E� F'$5>@:%� w��y9� �'(+$5@D'��9�9M�
	'l<'@'(+��9�9M��'7'@<@+��9�9 G���' ��#��9 #9�� ������������ � ��������� ���������� ���
#�
�������� 
&���� ��
����&� 	 #����9� � P! � ��
��#���9� #����9� � )�/4 � ��������� � P! ��� ���#�����
 ������� 
&�#�������� �� (��� #�&����� �������. �#��������� 53 ��
�����, �& �����9� 21 �
�� ��
��#������� )�/4 � 
P!, 22 – P! � 10 – ����������� &������� ��
 ����������	'J��� ��&�����. F���������� ����������� ����&�-
����� ������������� �������", �������
����", �����
����" � ����#��������"��
����9
 �����
. ;	��
�-
�������" ���������� ���
#�
���� (tr) ������������� � ������&������
 �	�#���
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