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%#- 8%,+./##$"�)+.&")4#$&�.+�-"3)4.%"&�9%,+(+5+�-%/:/�+#/�-+����;%�* !"#%'�%�(+#;
8"#4,/8%3�/�%-/�#/4,%'���+(/�/#+7�!4+�.$)+(%"�(+#8"#4,/8%%�/�%-/�:,%.+-'4�(�+()%5";
#/8%%�5"&+5*+6%#/7�!4+7�:+;.%-%&+& 7�+6 )*+.*"#+�/(4%.%�/8%"3�<+4+:,+4"(4+,#$2
).+3)4.�&+-%<%(/4+,/�

��).'�%�)�.+�,/)4/01%&�#"5/4%.#$&�.+�-"3)4.%;
"&�(+,+4(+.+*#+.+5+���;)."4/�#/�=%.$"�+6>"(4$
?<+4+-%#/&%!")(%"�@<<"(4$7�).'�/##$"�)�%#/(4%;
./8%"3�6"*(+.�%�# (*"%#+.$2�(%)*+47�%#%8%/8%"3
& 4/5"##$27�/#4%&%4+4%!")(%2�%�-, 5%2�:,+8"))+.A
#"�.$�$./"4�)+&#"#%3�/(4 /*B#+)4B�:+%)(/�@<<"(;
4%.#$2�),"-)4.��/1%4$�+,5/#%�&/�+4�:+,/=/01"5+
-"3)4.%'���;%�* !"#%'�%�(+#(,"4#$2�&"2/#%�&+.7
+6"):"!%./01%2�<+,&%,+./#%"�/-/:4%.#$2�,"/(;
8%3�(�%�&"#'01%&)'� )*+.%'&�+(, =/01"3�),";
-$���)*"-)4.%"�@4+5+�/(4%.#+"�,/�.%4%"�:+* !%*
:+%)(�2%&%!")(%2�&+-%<%(/4+,+.�<+4+! .)4.%4"*B;
#+)4%�C�<+4+:,+4"(4+,+.7�(�!%)* �(+4+,$2�+4#+)%4)'
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��8"*B0�.$'.*"#%'�&"2/#%�&+.�.�/%&+-"3)4.%'
%�< #(8%+#/*B#+3�/(4%.#+)4%�5"&+5*+6%#/�+4�(+#;
8"#4,/8%%�&+-%<%8%, 01"5+�/5"#4/�.�@():",%&"#;
4/2�6$*�%):+*B�+./#�9%,+(%3�-%/:/�+#�(+#8"#4,/;
8%3�/�%-/�#/4,%'�+4��O-6�-+�PQ�O-4�&+*BR*�%�%#4",./*
-+����;)."4/��P��C��P�O��=R&2.

�)#+.#$&�&"4+-+&�%� !"#%'�< #(8%+#/*B#$2
).+3)4.�5"&+5*+6%#/�'.*'"4)'�):"(4,+<+4+&"4,%;
!")(%3�&"4+-�,"5%)4,/8%%�(,%.$2�-%))+8%/8%%�+(;
)%5"&+5*+6%#/�?���A7�+)#+./##$3�#/�,/�*%!%'2�.
):"(4,/2�:+5*+1"#%'�+()%;�%�-"�+()%<+,&�STU�

�"5%)4,/8%'�����+) 1")4.*'*/)B�#/� )4/#+.("7
)+)4+'1"3�%��4+#+&"4,/7�./(  &&"4,/��V���C��OO7

):"(4,+<+4+&"4,/���;TW7�8%<,+.+5+�.+*B4&"4,/��;
�X�T7� *B4,/4",&+)4/4/�YZY;��%�./(  &#+5+�#/)+)/7
)+"-%#"##$2�)%)4"&+3�./(  &#$2�9*/#5+.�)�(,/#/&%�

�:$4#$"�,/)4.+,$�5"&+5*+6%#/�.�(+#8"#4,/8%%
�O-5�&+*BR*�:+* !/*%�:+�&"4+- ��,/6(%#/�)�&+-%;
<%(/8%'&%�V*0&"#<"*B-/�SXU�

��;+6* !"#%"�,/)4.+,+.�5"&6"*(/�:,+.+-%*%�)
:+&+1B0�,4 4#+;(./,8".+3�*/&:$�4%:/����;�OO�.
4",&+)4/4%, "&+3�(0."4"�:,%�TO[�����*'�.$-"*";
#%'�#"+62+-%&$2�)+)4/.*'01%2����!/)4%�):"(4,/
%�* !"#%'�*/&:$�%):+*B�+./*%�)."4+<%*B4,����;
��)�:+*+)+3�:,+: )(/#%'�.�+6*/)4%�T�O�C��OO�#&�

�#/!"#%'�+:4%!")(+3�:*+4#+)4%�-*'�,/)4.+,+.
*%5/#-#$2�<+,&�5"&+5*+6%#/�6$*%�:+* !"#$�#/
):"(4,+<+4+&"4,"���;TW�?����7��+))%%A�

�*'�.$!%)*"#%'�:,+8"#4#+5+�)+-",=/#%'�4,"2
*%5/#-#$2�<+,&�5"&+5*+6%#/�%):+*B�+./*/)B�@&:%;
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*%�)�:+&+1B0�%#4"5,%,+./##+5+�:/("4/�IStatgraphicsN
#/�\���4%:/�IBM PC���4*%!%'�.�(+#4,+*B#$2�%�+:$4;
#$2�)",%'2�@():",%&"#4+.�/#/*%�%,+./*%�)�:+&+1B0
t;(,%4",%'��4B0-"#4/�:,%�P]� ,+.#"��#/!%&+)4%�SPU�
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,/)4.+,+.�#/4%.#+5+�%���;+6* !"##+5+�5"&+5*+6%#/
!"*+."(/�#/&%�6$*%��/,"5%)4,%,+./#$�(,%.$"�-%);
)+8%/8%%��	/�+)#+."�:+* !"##$2�-/##$2�6$*%�,/);
)!%4/#$�4/(%"�:+(/�/4"*%7�(/(�."*%!%#/�P
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%**/�?αA7
+4,/=/01/'�)4":"#B�5"&;5"&+.+5+�.�/%&+-"3)4.%'�.
&+*"( *"�5"&+5*+6%#/���+* !"##$"�@():",%&"#4/*B;
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�/##$2�-+�/2�%�&"#"#%'�)4, (4 ,#$2�%�< #(8%+#/*B;
#$2�).+3)4.�&+*"( *�5"&+5*+6%#/�+6 )*+.*"#$�(+#;
<+,&/8%+##$&%�:",")4,+3(/&%7��/4,/5%./01%&%
4,"4%!# 0�%�!"4.",4%!# 0�)4, (4 , �����C�)."4�.�:",;
. 0�+!","-B�&+-%<%8%, "4�(+#<+,&/8%+##+"�)+)4+;
'#%"�/:+6"*(/��/�)!"4�:,"%& 1")4."##+5+�:+5*+1";
#%'�"5+�2,+&+<+,/&%�@#",5%%�(./#4+.�)."4/����&"#";
#%"�(%)*+,+-).'�$./01"3�/(4%.#+)4%�+6 )*+.*"#+
)4, (4 ,#$&%�:",")4,+3(/&%7�:,+%)2+-'1%&%�.�6"*;
(+.+3�!/)4%�5"&6"*(/7��/4,/5%./01%&%�+6*/)4%�) 6>";
-%#%!#$2�(+#4/(4+.�%�:,%.+-'1%&%�(�-%))+8%/8%%
4"4,/&",+.�#/�#%�(+&+*"( *',#$"�(+&:+#"#4$�

�+* !"##$"�)."-"#%'�?4/6*��TA�+�.*%'#%%�/�%-/
#/�)4, (4 , �%�< #(8%+#/*B#$"�).+3)4./���;&+-%;
<%8%,+./##+5+�5"&+5*+6%#/�).%-"4"*B)4. 04�+�4+&7
!4+�<+4+:,+4"(4+,#$3�@<<"(4�/�%-/�-+)4%5/"4)'�:,%
)+!"4/##+&�.+�-"3)4.%%���;)."4/�%�.$)+(%2�(+#8"#;
4,/8%3�?≥��O-5�&+*BR*A�&+-%<%(/4+,/���#/!"#%'�α�).%;
-"4"*B)4. 04�+�4+&7�!4+�/�%-�+(/�$./"4�:+.,"=-/0;
1""�-"3)4.%"�#/�5"&+:,+4"%-7�-+)4%5/01""�&/()%;
& &/�:,%�)+.&")4#+&�-"3)4.%%�&/()%&/*B#+3�(+#;
8"#4,/8%%�&+-%<%(/4+,/�%� (/�/##$2�-+��+6* !"#%'�

�� ."*%!"#%"&�(+#8"#4,/8%%�NaN
3 
+4&"!/"4)'�+6;

1/'�)4, (4 ,#/'�&+-%<%(/8%'�6"*(/��\4+�&+="4�6$4B
+6 )*+.*"#+7�)�+-#+3�)4+,+#$7�+6,/�+./#%"&�< #(8%;

+#/*B#$2�-%&",+.�	b7�/�)�-, 5+3�C�6*+(%,+./#%"&
/�%-+&�8"#4,+.�).'�$./#%'�(%)*+,+-/����4+47�%�-, ;
5+3�&"2/#%�&�&+="4�:,%.+-%4B�(� ."*%!"#%0�*%5/#-;
).'�$./01"3�):+)+6#+)4%�5"&6"*(/����-, 5+3�)4+,+;
#$7�&+="4�:,+%)2+-%4B�%�&"#"#%"�)++4#+9"#%'�)4/;
6%*B#$2�*%5/#-#$2�<+,&�5"&+5*+6%#/�?&"4<+,&$7
-"�+()%<+,&$A7�!4+�+(/�$./"4�.*%'#%"�#/�:,+8"))�).';
�$./#%'�(%)*+,+-/�5"4",+5"##+3�)%)4"&+3�.�8"*+&�

�&"#B9"#%"�."*%!%#�(+#)4/#4$�
%**/�.+�.)"&
-%/:/�+#"�+6* !"#%'�?(+#8"#4,/8%'�/�%-/�PQ�O-6 &+*BR
*A� (/�$./"4�#/��/4, -#"#%"�5"&;5"&+.+5+�.�/%&+-"3;
)4.%'�%7�)*"-+./4"*B#+7�(++:",/4%.#+5+�).'�$./#%'
5"&+5*+6%#+&�(%)*+,+-/���-#/(+7�#")&+4,'�#/�#/6*0;
-/"&$"�%�&"#"#%'�."*%!%#�α��%��
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7�5"&+5*+6%#�.�,/;

)4.+,/27�:+-.",5# 4$2�)+!"4/##+& �.+�-"3)4.%0���;
)."4/�%�&+-%<%(/4+,/7�:,+-+*=/"4�:,+'.*'4B�).+0
< #(8%+#/*B# 0�/(4%.#+)4B���#/!"#%'�α�≥ T�:+�.+;
*'04�)-"*/4B�.$.+-�+�4+&7�!4+�&+*"( *$�5"&+:,+4";
%-/�#"�-%))+8%%, 04�#/�-%&",$�

� &&%, '�:+* !"##$"�-/##$"7�&+=#+�.$)(/�/4B
:,"-:+*+="#%"�+�4+&7�!4+�%�.")4#$3�<+4+�/1%4#$3
@<<"(4�NaN

3
�:+�+4#+9"#%0�(�5"&+5*+6%# �%&""4�(+#;

8"#4,/8%+## 0�%�-+�+. 0��/.%)%&+)4B��	+�2/,/(4",
@4+3��/.%)%&+)4%�,/�*%!"#�-*'�),+-)4./�5"&+5*+6%;
#/�(�(%)*+,+- 7�+�!"&�) -%*%�:+�."*%!%#/&��
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P50 19,1±1,70 14,1±0,60 14,3±0,70 13,9±0,50 14,1±0,80
� 2,7±0,12 1,4±0,10 1,6±0,12 1,4±0,50 1,2±0,13
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10-6 20,0±0,60
2,70±0,14

20,0±0,30
2,37±0,23

22,3±0,30
2,40±0,20

24,0±0,40
2,14±0,36

20,0±0,30
2,20±0,27

5·10-6 20,4±1,5
2,54±0,15

13,3±0,60
2,11±0,20

14,0±0,50
2,21±0,12

19,2±1,50
2,30±0,60

20,4±0,90
2,12±0,51

10-5 11,0±0,60
2,10±0,20

19,8±0,60
2,50±0,20

19,8±0,60
2,50±0,20

22,0±0,20
2,70±0,16

24,2±0,20
2,89±0,14

10-4 18,3±0,30
2,00±0,17

22,5±0,50
2,70±0,14

22,0±0,50
2,20±0,01

20,6±1,70
2,90±0,40

21,0±0,10
2,26±0,12

5·10-4 21,0±1,20
2,57±0,40

13,5±1,30
2,20±0,50

13,0±0,90
2,60±0,41

14,7±1,20
2,09±0,57

14,70±1,40
2,12±0,12
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�."*%!"#%"�(+#8"#4,/8%%�&+-%<%(/4+,/�&+="4��/4;
,/5%./4B� !/)4(%�5"&+5*+6%#/7�:,+)4,/#)4."##+� -/;
*"##$"�(/(�+4�&")4�).'�$./#%'�(%)*+,+-/7�4/(�%�+4
+6*/)4"3�&"=) 6>"-%#%!#$2�(+#4/(4+.���+�&+=#+7
!4+�#/6*0-/"&$"�%�&"#"#%'�."*%!%#��

50 
%�α�:,%� .";

*%!"#%%�(+#8"#4,/8%%�/�%-/�).'�/##$�)�&%5,/8%"3
.+*#$�(+#<+,&/8%+##$2�%�&"#"#%3�&/(,+&+*"( *$7
/�.�)* !/"�#/%6+*B9"3�(+#8"#4,/8%%�/�%-/�%&"04
&")4+�%�&"#"#%'�-"#/4 ,/8%+##+5+�2/,/(4",/�

�))*"-+./#%"�-%#/&%(%�)++4#+9"#%'�*%5/#-#$2
<+,&�5"&6"*(/�.�+6,/�8/2�?4/6*��XA�:+(/�$./"47�!4+
%):+*B�+./#%"�/�%-/�#/4,%'�.�&%#%&/*B#+3�(+#8"#;
4,/8%%�?�O-6�&+*BR*A�:,%.+-%4�(�)#%="#%0�)+-",;
=/#%'�+()%<+,&$�5"&+5*+6%#/�.���;+6* !"##$2
+6,/�8/27�)+:,+.+=-/01"& )'�:+.$9"#%"&�(+*%;
!")4./�-"�+()%5"&+5*+6%#/���,+."#B�&"45"&+5*+6%;
#/�+)4/"4)'�#/�:+)4+'##+&� ,+.#"7�6+*B9"&7�+-#/;
(+7�!"&�-*'�#/4%.#$2�,/)4.+,+.�5"&6"*(/�

�,%�(+#8"#4,/8%%�/�%-/��O-4�&+*BR*�%�-+�/2�+6;
* !"#%'��P��C��PP��=R&2�#/6*0-/"4)'�#"(+4+,+"� .";
*%!"#%"�)+-",=/#%'�+()%<+,&$7�)+:,+.+=-/01";
")'�) 1")4."##$&�)#%="#%"&�(+*%!")4./�-"�+()%;
%�&"4<+,&�

��)* !/"�%):+*B�+./#%'�&/()%&/*B#+3�(+#8"#4,/;
8%%�&+-%<%8%, 01"5+�/5"#4/�/#/*+5%!#$3�2/,/(4",
%�&"#"#%3�.$'.*'"4)'�)�-+�$�+6* !"#%'��PX��=R&2.

�#/*%��-%#/&%(%�*%5/#-#$2�<+,&�5"&+5*+6%#/
:+(/�$./"47�!4+�/�%-�#/4,%'�.�(+#8"#4,/8%'2��O-6�%
PQ�O-6�&+*BR*�):+)+6)4. "4�)4/6%*%�/8%%�-"�+()%;
<+,&$�5"&+5*+6%#/�%�#"�:,%.+-%4�(�+(%)*"#%0�/4+;
&/�="*"�/�5"&/���+.$9"#%"�(+#8"#4,/8%%�NaN

3
�-+

�O-4 &+*BR*�:,%�-+�/2�+6* !"#%'��P�;�PP��=R&2�):+;
)+6)4. "4�+()%5"#/8%%�5"&+5*+6%#/�%�)#%="#%0
(+*%!")4./�-"�+()%;�%�&"4<+,&$�5"&6"*(/���+4+:,+;
4"(4+,#$3�@<<"(4�/�%-/�+6 )*+.*"#�<+,&%,+./#%;
"&�(+&:*"()/�)�/:+6"*(+.+3�!/)4B0�&/(,+&+*"( ;
*$�%�-+)4%5/"4)'�:,%�)+!"4/##+&�.+�-"3)4.%%�.$;
)+(%2�(+#8"#4,/8%3�?`��O-5 &+*BR*A�&+-%<%(/4+,/�%
��;)."4/�.�-%/:/�+#"�-+���P�;�P�O��=R&2.

�� !"##/'�&+-"*B#/'�)%)4"&/�NaN
3
/Hb�:+�.+*';

"4�) -%4B�+�&"2/#%�&"�%�&"#"#%37�:,+%)2+-'1%2�.
+,5/#%�&"�#/�&+*"( *',#+&� ,+.#"�:+-�-"3)4.%"&
4/(+5+�@(+*+5%!")(+5+�</(4+,/7�(/(�)."4+.+"�%�* ;
!"#%"�?��;)."4A7�%�-/"4�:,"-)4/.*"#%"�+�) 1")4."#;
#$2�/):"(4/2�<+4+�/1%4#+5+�-"3)4.%'�#"(+4+,$2
2%&%!")(%2�/5"#4+.7�#"�.)4,"!/01%2)'�.�:,%,+-"�

��)�����+

�803&3&'3�/"$3>?)&'<�#' )&$&5@�A">0� 30" #":'&)�%�":>)8=)@*�0"$'A'='>"%)&&5@�)8'$"0
&)1>'<�'���9":#;43&'30
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10-6

HbO2 77,4 ± 0,11 65,9 ± 0,07 65,45 ± 0,11 65,47 ± 0,12 63,00 ± 0,26
Hb 20,02 ± 0,30 31,50 ± 0,19 31,70 ± 0,14 31,60 ± 0,06 33,40 ± 0,60
MtHb 2,52 ± 0,67 2,52 ± 0,70 2,72 ± 0,17 2,90 ± 0,17 3,11 ± 0,53

5·10-6

HbO2 65,30 ± 0,34 63,60 ± 0,12 62,50 ± 0,17 57,20 ± 0,11 53,60 ± 0,06
Hb 30,90 ± 0,11 32,80 ± 0,19 34,30 ± 0,34 41,40 ± 0,79 43,20 ± 0,11
MtHb 3,75 ± 0,17 3,53 ± 0,30 3,18 ± 0,34 1,30 ± 4,00 3,12 ± 0,27

10-5

HbO2 73,60 ± 0,06 72,52 ± 0,06 71,13 ± 0,17 72,05 ± 0,60 70,02 ± 0,03
Hb 23,20 ± 0,34 23,50 ± 0,12 25,10 ± 0,34 24,20 ± 0,11 26,20 ± 0,11
MtHb 3,18 ± 0,06 3,91 ± 0,30 3,72 ± 0,22 3,62 ± 0,22 3,70 ± 0,79

10-4

HbO2 66,80 ± 0,07 65,80 ± 0,06 67,30 ± 1,40 84,00 ± 0,56 69,60 ± 0,06
Hb 27,80 ± 1,90 27,90 ± 0,06 26,20 ± 0,02 12,10 ± 0,79 23,80 ± 0,06
MtHb 5,22 ± 0,06 6,10 ± 0,06 7,40 ± 0,06 3,54 ± 0,02 6,50 ± 0,27

5·10-4

HbO2 69,50 ± 0,07 70,10 ± 0,07 71,48 ± 0,12 69,30 ± 0,30 62,11 ± 0,04
Hb 26,70 ± 0,11 26,50 ± 0,27 25,70 ± 0,14 27,80 ± 0,79 32,70 ± 0,11
MtHb 3,78 ± 0,01 2,40 ± 0,06 2,75 ± 0,34 2,78 ± 0,03 5,17 ± 0,07
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