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�8N8B>8ICBBO 5;L8BGQK< L<ECM BG>;8>5K EN@BJ* < H5QG 25 KL/-L E<T5P ;C?5N@B@ 
-5;K< (5 �&') 8->@N<� +C;5-E@HBC 5-@EBCBBO FG+GHGN N 5;L8BGQKG, �5 +;5ONFO�>SEO 
Q;5E>8BBOK -5BJCB>;8JGP LGH;5+C;5-E@HGN FG+GHGN, K8F5B5N5L5 HG8FSHCLGH< G HG�B5N@T 
-5B'*L8>GN I@;B@T -@EF5> < -;5NG. &5 >5L5 I < -;5NG QB@I<�>SEO 8->@NBGE>S 
LF<>8>G5B+C;5-E@H8Q@ G E<+C;5-E@HH@EK<>8Q@ >8 Q;5E>8� 8->@NBGE>S -8>8F8Q@. �NCHCBBO 
H5 ;8JG5B< L<ECM E+5F<- ECFCB< QKCBA<� BCL8>@NB@M N+F@N EN@BJ*, +;@?5K< 8E-5;R8> 
ECFCB< HG� C]C->@NBGAC BGI ECFCBG> B8>;G*. 

Loading of geese by high doses of lead nitrate (25 mg/kg of diet DM) activated 
peroxidative processes that accompanied by increased concentration of lipids hydroperoxide, 
malonic dialdehyde and dienic conjugates in the blood. At the same time lower glutatione 
peroxidase and superoxide dismutase and higher peroxidase activity were observed. 
Supplementation of these diets with compounds of selenium decreased negative effects of lead. 
Selenium ascorbate acted more effective than sodium selenite. 

�-><8FSBGE>S ;5R5>@. 	 "'$���mj !��'�� � *!��� (���&�� *"!'�*#ln *&'&��k�" m )"'j�j�, 
+"h� � '&$�"��+ m��h�"$" ��!'"*"$&��"$" �"�)�##l m�o'%��&��l ���o%��n!�(l e"$" ���+"�k&��lj m 
*"��!'l [2, 7]. 
(�"��� h�(!��� (����u (�" 90 %), �)%j%#un!�(l % )�(!)"��e !)����� [6]. ����&�� 
j�n !'���#�e *&'�"� ��*�����&�&��l (5–20) '")��, !"o!" j"k�� ���k�!�, �" �&*"�%����l (����u � 
)�(!)"��e !)����� n *"k�!!n��j. 
 ��x�+ !)�����+ � )'"�� "oj�� (����u ���o%��n!�(l m��h�" 
x���x&, e"$" *&'&o%����l % ��+ �& *&'&���%n �&)�#�)"+ ���� [10]. 

�*"#%)� (����u �)!��%u!� *&'")(���& ")�(�&��l #�*���� [2, 3, 9]. �'�j !"$", (���&�� 
*'�$��h%n (�(!&j% ��!�")(����!�"$" m�+�(!%, mj&�x%uh� )"��&�!'���u $#%!�!�"�% � )'"�� � 
!)�����+ !� ��$�o%uh� �)!����(!� ��!�")(����!��+ g&'j&�!�� [5]. 

�&#&� ��)"�%n *'"!&)!"'�% g%�)��u % '�m� "!'%n��l !��'�� (����&j. 	�� �+"��!� �" ()#��% 
�)!���"$" �&�!'% $#%!�!�"�*&'")(���m�, l)� j�n ��k#��& m��h&��l % mj&�x&��� )�#�)"(!� ��#���+ 
'���)�#�� [8]. ��� h�( ��&�&��l !��'���j *'&*�'�!�� (&#&�% � ��')�+ � *&h���� m'"(!�n '��&�� 
(%*&'")(����(j%!�m�, $#%!�!�"�'&�%)!�m� � m��k%n!�(l '��&�� $#%!�!�"�% [9]. �'�j !"$", (&#&� 
%!�"'un m (����&j �&�)!���� )"j*#&)(�� (*"#%)�, �" *"*&'&�k%n !")(�h�% ��u (����u [9]. 

�()"'o��"�� )�(#"!� !�)"k �&e!'�#�m%n %!�"'&�� *�� h�( �����!�k&��l "'$���mj% (����&j 
��#��� '���)�#� !� ��$�o%n *&'")(���& ")�(�&��l #�*���� [9]. ��x�j ��k#���j �(*&)!"j 
*"m�!���"$" �*#��% ��!�j��% � % '�m� �����!�k&��l (����&j n e"$" +&#�!%uh� ��l, m���l)� l)�e ��� 
m��h�" m��k%n '��&�� (����u % )'"��. 	��(#��") %!�"'&��l +&#�!��+ (*"#%), l)� *"��#���x& 
*'"��)�u!� h&'&m )#�!���% j&jo'��% � j&�x& ii *"x)"�k%u!�, ��!�j�� � (*"��#��un m�(�"n��l 
(����u �� )#�!���"j% '���� [4]. 

 
�C>8 ;5R5>@. �"'���l!� ��u (&#&��!% ��!'�u !� �()"'o�!% (&#&�% �� *")�m��)� *&'")(���"$" 

")�(�&��l % )'"�� $%(&e m� ��l��"(!� % i+��"j% '���"�� ��!'�!% (����u % )�#�)"(!�, �" % *’l!� '�m�� 
*&'&���%u!� '��&�� $'���h�" �"*%(!�j�+ )"��&�!'���e.  
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�8<-5N8 B5N@QB8 5HC;I8B@T ;CQ<FS>8>GN. 	*&'x& �"(#��k&�" ��!�")(����!�% ��u �()"'-
o�!% (&#&�% � $%(&e !� �(!��"�#&�" &g&)!����(!� e"$" ��)"'�(!���l �#l ���&�&��l (*"#%)  (����u 
m i+ "'$���mj%. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. �'"�&�&�" �"(#�� �� x&(!� $'%*�+ $%(&e �&#�)"i o�#"i *"'"�� 

*" *'l!� $"#�� % )"k��e $'%*�. �"(#�� !'���� 60 ���� – m 21 �" 80-�&��"$" ��)%. �%(� 1-i ()"�!'"#�-
�"i) $'%*� "!'�j%��#� (!����'!��e )"jo�)"'j. �" )"jo�)"'j% $%(&e 2-i $'%*� �"����#� 25 j$ 
��!'�!% (����u �� 1 )$ (%+"i '&h"���� '���"�% (5 $'���h�"�"*%(!�j�+ )"��&�!'���e), 3-i – 1 j$ 
(&#&��!% ��!'�u, 4-i – 1,5 j$ �()"'o�!% (&#&�% (� "o"+ $'%*�+ *" 0,5 $'���h�"�"*%(!�j"i 
)"��&�!'���i m� (&#&�"j), 5-i – ��!'�! (����u !� (&#&��! ��!'�u, 6-i – ��!'�! (����u + �()"'o�! 
(&#&�% % m�m��h&��+ ���& �"m�+. 


 *#�mj� )'"�� $%(&e ��m��h�#� )"��&�!'���u $��'"*&'")(���� #�*����, j�#"�"�"$" ���#��&$��%, 
��n�"��+ )"�'u$�!��, �)!����(!� (%*&'")(����(j%!�m�, $#%!�!�"�*&'")(���m� !� )�!�#�m�. 	 &'�!'"��!�+ 
��m��h�#� �)!����(!� (%*&'")(����(j%!�m� � $#%!�!�"�*&'")(���m� [1]. 
!'�j��� ��g'"�� '&m%#�!�!� 
"*'���"�%��#� (!�!�(!�h�". 

� ���&�&��+ % !�o#��� ����+ ����", �" ���+"�k&��l � "'$���mj $%(&e (%o!")(�h��+ 
)�#�)"(!&e (����u *�����%��#" )"��&�!'���u $��'"*&'")(���� #�*���� % )'"�� � 1,9 '�m� (p<0,01), � 
j�#"�"�"$" ���#��&$��% (p<0,001) !� ��n�"��+ )"�’u$�!�� k�'��+ )�(#"! (p<0,05) � 1,6 '�m�. �& 
(���h�!� *'" ��'"$���& *"(�#&��l *&'")(���"$" ")�(�&��l #�*���� �� %(�+ (!���l+ e"$" *&'&o�$%.  

 
D5-8QB@-@ +C;5-E@HB5L5 5-@EBCBBO < -;5NG L<ECM (M±m, n=5) 

�'%*� $%(&e 
�")�m��)� 

1 2 3 4 5 6 

���'"*&'")(��� #�*����,  
"�. �480/j# 

0,33±0,03 0,63±0,07** 0,28±0,03 0,30±0,02 0,40±0,03 0,38±0,03 

��#"�"��e ���#��&$��, 
j)j"#�/j# 

1,94±0,12 3,08±0,19*** 1,69±0,17 1,19±0,12** 2,54±0,11** 2,29±0,23 

��n�"�� )"�'u$�!�,  
j)j"#�/# 

22,25±2,72 35,46±3,15* 22,65±2,64 16,55±1,48 27,72±2,40 19,44±1,12 

�� (*#�mj�),  
j)j"#� GSH/ 
j$ o�#)�/+�. 

0,67±0,06 0,46±0,04* 1,00±0,09* 1,20±0,14** 0,51±0,05 0,76±0,06 

�� (&'�!'"��!�),  
j)j"#� GSH/ 
j$ o�#)�/+� 

1,35±0,08 0,73±0,09*** 1,57±0,07 1,48±0,09 0,94±0,10* 1,26±0,09 

�
� (*#�mj�), %j."�/j$ o�#)� 0,26±0,02 0,20±0,02 0,24±0,03 0,29±0,02 0,19±0,02* 0,22±0,03 
�
� (&'�!'"��!�), %j."�/j$ 
o�#)� 

1,37±0,12 0,96±0,13* 1,23±0,11 1,32±0,07 1,17±0,14 1,43±0,12 

��!�#�m�, jj"#� �2
2/j$ o�#)� 
x 10-7 1,51±0,12 1,81±0,17 1,51±0,11 1,51±0,15 1,65±0,16 1,84±0,13 

 
	�&�&��l �" '���"�% $%(&e, l)� �& "!'�j%��#� ��!'�! (����u, (&#&��!% ��!'�u �& �*#���#" �� 

�j�(! *'"�%)!�� *&'")(���"$" ")�(�&��l #�*���� % )'"��, ��!"j�(!� �"������l �()"'o�!% (&#&�% 
mj��u��#" �)�m��� *")�m��)�. �'�h"j%, �� (!���i %!�"'&��l $��'"*&'")(���� #�*����, �*#��% �& 
��l�#&�", !"�� l) �� ��(!%*��+ &!�*�+ �()"'o�! (&#&�% �(!"!�" *'�$��h%��� *&'")(���& ")�(�&��l, 
�" ����" m j&�x"i )"��&�!'���i % )'"�� j�#"�"�"$" ���#��&$��% � ��n�"��+ )"�’u$�!��.  

�� �����!�k&��l "'$���mj% $%(&e ("#lj� (����u "o���� �"(#��k%���� *'&*�'�!� (&#&�% ��l#� 
�&�" ���)x&. ª) ����" m !�o#���, )"��&�!'���l $��'"*&'")(���� � j�#"�"�"$" ���#��&$��% � )'"�� 
$%(&e, �" "!'�j%��#� (&#&��! ��!'�u !� �()"'o�! (&#&�% �� !#� �����!�k&��l (����&j o%#� 
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j&�x"u, *"'���l�" �" *")�m��)�� % )'"�� $%(&e, �" "!'�j%��#� ��!'�! (����u o&m ��!�")(����!��, 
�#& m�#�x�#�(l ���"u, ��k % )'"�� $%(&e )"�!'"#��"i $'%*�. �"��&�!'���l ��n�"��+ )"�’u$�!�� % 
)'"�� $%(&e ��+ $'%* m��k%��#�(l �" '���l *")�m��)�� % )'"�� $%(&e )"�!'"#��"i $'%*�. �()"'o�! 
(&#&�% o�#�x"u j�'"u �"'j�#�m%��� �j�(! *'"�%)!�� *&'")(���"$" ")�(�&��l #�*����. 
 '�m� e"$" 
��&�&��l ���j���"(!� �)�m���+ *")�m��)�� o%#� (!�!�(!�h�" �& ��'"$����j�, !"�� l) m� �"������l 
(&#&��!% ��!'�u )"��&�!'���l j�#"�"�"$" ���#��&$��% +"h� e o%#� j&�x"u *"'���l�" �" e"$" )"�-
�&�!'���i % )'"�� $%(&e �"(#����+ $'%*, *'"!& m�#�x�#�(l ���"u, ��k % $%(&e )"�!'"#��"i $'%*�. 

�&m%#�!�!� �"(#��k&��l �)!���"(!� (&#&�-m�#&k�"$" g&'j&�!% $#%!�!�"�*&'")(���m� m�$�#"j 
%m$"�k%u!�(l m ����j�, "!'�j���j� *�� h�( �"(#��k&��l �j�(!% *'"�%)!�� *&'")(���"$" ")�(-
�&��l. �i �)!����(!� m� �"������l $%(�j ��!'�!% (����u (!�!�(!�h�" ��'"$���" m��k%��#�(� l) � 
&'�!'"��!�+ (p<0,001), !�) � % *#�mj� )'"�� (p<0,05). �"������l �" '���"�% )"�!'"#���+ $%(&e 
*'&*�'�!�� (&#&�% *�����%��#" �)!����(!� $#%!�!�"�*&'")(���m�, *'�h"j% � *#�mj� )'"�� '�m���� 
o%#� (!�!�(!�h�" ��'"$����j� l) �#l $%(&e, l)�j m$"�"�%��#� (&#&��! ��!'�u (p < 0,05), !�) � �#l 
$%(&e, l)�j m$"�"�%��#� �()"'o�! (&#&�% (p<0,01).  

�"������l $%(�j ��!'�!% (����u, l) � "o"+ �"(#��k%����+ (*"#%) (&#&�% ")'&j", �&m��h�" 
mj��u��#" �)!����(!� (%*&'")(����(j%!�m� % *#�mj� )'"��, � "��"h�(�& ��&�&��l (����u � (&#&��!% 
��!'�u ��'"$���" ii m��m�#" (p<0,05). ��$�o%uh� ��l ��!'�!% (����u �� �)!����(!� (%*&'")(��-
��(j%!�m� &'�!'"��!�� ��'�k&�� o�#�x"u j�'"u (p<0,05). �!��"��!� ��!&'&( m��k&��l �)!���"(!� 
(%*&'")(����(j%!�m� &'�!'"��!�� *�� �*#��"j (&#&��!% ��!'�u, m� ���(%!�"(!� *"j�!�"i ��i �� �&i 
�()"'o�!% (&#&�%. 

�����!�k&��l "'$���mj% $%(&e ��!'�!"j (����u �&�" *�����%��#" �)!����(!� )�!�#�m� % 
)'"��, *'"!& (*"#%)� (&#&�% �& �*#���#� �� �)!����(!� �)�m��"$" g&'j&�!%. 

 
�@EB5N-@. 	�(")� �"m� (����u � )�#�)"(!� 25 j$/)$ (%+"i '&h"���� )"'j% (5 ���) *"(�-

#uu!� *&'&o�$ *'"�&(�� *&'")(���"$" ")�(�&��l % $%(&e, �" *'"l�#ln!�(l ��$'"j��k&��lj *'"-
�%)!�� *&'")(���"$" ")�(�&��l � )'"��.  

�*"#%)� (&#&�% mj&�x%u!� �&$�!���% ��u (����u, �)!��%uh� $#%!�!�"�*&'")(���m%. 
�()"'o�! (&#&�% ��n &g&)!����x& ��� (&#&��!% ��!'�u. 
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