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Akt  –   
aP2/FABP4  –   -  
C/EBP  – -enhancer-binding protein (   
       -  )
COX-2  –  2
GCL  – -  
GHS  – 
GLUT4  –      4
GPx  –  
HDL  –     
ICAM-1  – intercellular adhesion molecule (   
    )
IL-1   –  1
IL-6  –  6
iNOS  –    
LDL  –     
LOX  – 
LPS  – 
MCP-1  –   -1
NF-kB  –    
PPAR   –  -   
SA  –  
Sirt – 1  –  1
SOD  –  
t-ButOOH  –   
TNF   – -   
VCAM – 1  – vascular cell adhesion molecule (    
      )

  –   
  –  
  –   

  –    
  –   
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I. 

          
      ,  -

         
.          

         -
,         .   

1977 . -  . ,      -
 ,  ,  „     ,  

        “. 
        

 „   “,    -   -
      ( , 1982).   

      ,  
      .   

      , , 
, ,   ( ), , -

, ,  , ,   .  
        .    

 40%   ,   - -
      .

         
         , 

,   .       -
           

 ,        
       .
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II.   

     -    -
     ,   -

   in vitro    .

1.        -  -
       .

2.         a -
   -      

        .
2.1.     -   -

    .
3.      -    

   .
4.    -      -

      .
4.1.    -     

      3T3-L1 -
;

4.2.    -     
      J744A.1 -

.
5.      -  -

          
,     :

5.1.   -       
 ;
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5.2.        
     .

6.      -  
         -

 ,     :
6.1.         -

 ;
6.2.        

    .
7.      -  -

      :
7.1.        .
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III.   

1.   
     -   

        (M. nigra L.),  (R. 
Pseudoacacia L.),  (C. Coggygria Scop.)     -

  (Q. Robur L.).      „ ” 
 :    10 ,      

   24      15    150-
190  .

  -    
         

    : 2g   1  . -
          40% 

          60 . 
   in vitro   40% .

      
          

   .       
            

 8 .     200 ml 96 %  40% .

2.       
   

   ( )    
   Singleton and Rossi (1965). -

       ,   
          

mM   (mM QE).     
  Synergy 2 (BioTek).
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3.       
   

  ( )    ABTS [2,2’- -
 (3- -6-  )]   

  (Re et al., 1999).   AOA    
m     (mM UA ).   -

   (Campes  501).

4.       
      M. nigra

        -
  (Vijay et al., 2014).    -

          g QE/
ml .

5.        
      M. nigra

      Folin-Ciocalteu -
  (Vijay et al., 2014).      

   ,     -
       (GAE)    

 g GAE/ml. 

6.       
    in vitro     

 (American Type Culture Collection) – . 
3 3-L1 e    3 3 (Swiss albino Mus musculus), -

   .       -
 . 

J774A.1  -   (Mus musculus)  -
.        . 
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     75 m2     -
   70-80% .     

      2 ml PBS.    -
  ,          

         
.        37º , 5% 

2.     .

7.    
        osmann (1983)  

  (Kiselova-Kaneva et al., 2012).   -
        ,  

    100%.     =550 nm  
  Synergy 2 (BioTek).

8.       in vitro 

      :
•      (t-ButOOH)  -

   3 3-L1   J774A.1 
•      LPS     

Escherichia coli  026: 6  J774A.1 
•   3 3-L1 

9.     
         -

 Real-Time PCR.
     

        TriReagent,  -
      . 
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     DNase I RiboPureTM-Blood Kit 
(SIGMA),        

.     GeneAmp PCR 7500 thermal 
cycler (Applied Biosystems). 

  – RT-PCR
    Real-Time PCR   -

          . 
 (0,1-5 g)       Revertaid™ First 

Strand cDNA Synthesis Kit (Fermentas)   (dT)18   
RevertAid™  .       
GeneAmp PCR 7500 thermal cycler (Applied Biosystems),    

   10 l. 
 Real Time PCR 

    Real-Time PCR   -
         -  . 

        
1.     ABI PRISM 7500 (Applied Biosystems). 

10.       

         
   (one-way ANOVA),   

Dunnett’s ultiple comparison est.      
 Student’s t-test.       

     ±    -
  (Mean ±SEM).      

p<0.05.         -
   GraphPadPrism (ver. 5.00, GraphPad Software 

Inc.).
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 1.      Real Time-
qPCR  .

  

-actin
(Sigma-Aldrich, Germany)

F: 5’-ACGGCCAGGTCATCACTATTG-3’
R: 5’-CAAGAAGGAAGGCTGGAAAAG- 3’

GCLc
(Alpha DNA, Canada) 

F: 5’-AATGGAGGCGATGTTCTTGAG -3’
R: 5’-CAGAGGGTCGGATGGTTGG-3’

GPx-4 
(Sigma-Aldrich,Germany)

F: 5’- CCCCACTGCGCTCATGA-3’
R: 5’-GGCACACCGGAGACCAAA- 3’

NF-kB1
(Bioneer )

F: 5’-ATGGCAGACGATGATCCCTAC- -3’
R: 5’-TGTTGACAGTGGTATTTCTGGTG -3’

TNF
(Alpha DNA, Canada)

F: 5’-CCCTCACACTCAGATCATCTTCT- 3’
R: 5’-GCTACGACGTGGGCTACAG- 3’

IL-6
(Alpha DNA, Canada)

F: 5’-GAGTTGTGCAATGGCAATTCTG- 3’
R: 5’-GCAAGTGCATCATCGTTGTTCAT- 3’

IL-1
(Alpha DNA, Canada)

F: 5’-TTCAGGCAGGCAGTATCACTC- 3’
R: 5’-CCACGGGAAAGACACAGGTAG- 3’

COX-2
(Alpha DNA, Canada) 

F: 5’-TGAGCAACTATTCCAAACCAGC- 3’
R: 5’-GCACGTAGTCTTCGATCACTATC- 3’

iNOS
(Alpha DNA, Canada)

F: 5’-GGCAGCCTGTGAGACCTTTG- 3’
R: 5’-GCATTGGAAGTGAAGCGTTTC- 3’

Sirt-1 
(Bioneer )

F: 5’-TGATTGGCACCGATCCTCG- 3’
R: 5’-CCACAGCGTCATATCATCCAG- 3’

ICAM-1
(Invitrogene )

F: 5’-GACCCCAAGGAGATCACATTC- 3’
R: 5’-GAAGATCGAAAGTCCGGA- 3’

aP2 
(Invitrogene )

F: 5’-AGT GAA AAC TTC GAT GAT TAC ATG AA-3’
R: 5’-GCC TGC CAC TTT CCT TGT G-3’

PPAR
(Alpha DNA, Canada)

F: 5’-AAA AAC CCT TGC ATC CTT CAC AAG CAT-3’
R: 5’-TCA ATC GGA TGG TTC TTC GG-3’

C/EBP
(Invitrogene )

F: 5’-AGC AAC GAG TAC CGG GTA CG-3’
R: 5’-TGT TTG GCT TTA TCT CGG CTC-3’
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IV. 

1.      ( ) 
   ( )    
        
   .

         -
  ,  40 %      
  (  , ,   ),  -

          60 . 
  1         40 

% -    .    -
   . 

      -    -
      2.    

 .

. 1.     40 % -      
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. 2.     40 % -      
  

 ,  -      -
    3  -     

(24.05 mM QE)    (2.96 mM UAE)    
  . 

 2.       40% -    
,   40   . 

 [mM QE]  [mM UAE]

R. pseudoacacia 9.00  ± 0.085 1.05 ± 0.007
M. nigra 24.05 ± 0.037 2.96 ± 0.050
C. coggygria 9.38  ± 0.084 0.73 ± 0.011
Q. robur 5.96 ± 0.020 0.40 ± 0.018

          
in vitro     ,  

  .   -
            

   r=0,99 (   ), r=0,97 
( )  r=0,91 ( ). 

       ,  -
        

-    -   40 ,   -
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     .       
  in vitro .

          
   -       -

 40%        Morus nigra, 
     -  ,    

      . 

2.      
  40% -      

M. nigra
             -

       ,  
     ,      

   ,        
   .  ,  -  -

    96%   (504.91 g QE/
ml),       ,   40%  

  (471.03 g Q /ml).   40% -   
          ( . 3).

 3.           
M. nigra 

g QE/ml 

40% -  14.39
40 %  471.03
96 %  504.91

         
  ( . 4).   40% -     

       (20.06 g GAE/ml) 
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 4.         M. nigra 

g GAE/ml 

40% -  20.06
40 %  94.13
96 %  94.13

3.        
 M. nigra     

3.1.      3T3-L1 

         
           

    3. 
        0,15%  2,5% 

(p<0.05)     (130  100% -
),   0,6%     ,   

   100%.       -
 ,      ,   5% -

     80%   3T3-L1 , 
   –        40% . 

         M. 
nigra        -

,      ,   -
  0.312%, 0.625%  1.25%.

3.2.     J744A.1 

        
            

   4.
        1,25% 
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(  140%).       
   .     

       ,   
  7,5%       

  40% .      -
    M. nigra  J744A.1     

   LPS  ,    
       0.312%, 

0.625%  1.25%.        -
  ,      ,    

    .

. 3.        M. nigra   
 3 3-L1 
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. 4.        M. nigra   
 J744A.1 

4.      
  M. nigra       

t-ButOOH-   .

4.1.       
   .

4.1.1.      GCL  GPx-4  3T3-L1 
      

         
          -

 3 3-L1  ,  ,  ,  -
    1,25%   ,  

     GCL    -
  (p<0.001)       

( <0.01),       ( <0.01) ( . 5). 
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. 5.     GCL  3T3-L1 ,    
      M. nigra  ,   

      t-ButOOH   ; 
***p<0.001  **p<0.01  ;  ## <0.01   0.3   0.6; <0.01  Et 
1.25; bbp<0.001   1.25

. 6.     GPx-4  3T3-L1 ,   
       M. nigra  , 

        t-ButOOH   
; ***p<0.001 ;  ### <0.001   0.3+t ; &&p< 0.01   0.6+t ; 

<0.01  tB; bp<0.05  Et 1.25+t

  100  t-ButOOH     -
  ,      (   )  

  .      M. nigra 
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  0,3%  0,6%     t-ButOOH  
         GCL    

 ,      1,25% -
      .   

     .
  (  0.3,  0.6   1.25),    -

     GPx-4  3T3-L1  ( . 6).  
  t-ButOOH        

      (p<0.001).   -
   0.3   0.6       -

     GPx-4        
 (tB ). -     (  1,25 + 

tB),     ,   -
       GPx-4( <0.01). 

          
 GPx-4          -

  (  ).

4.1.2.      GCL  GPx-4  J774A.1 
      

       GCL 
 J774A.1 ,       ,  

   7.       -
        ,  

          
 GCL      ,   

,          
( <0.05 ).
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. 7.     GCL  J774A.1 ,    
      M. nigra  ,   

      t-ButOOH   ; 
***p<0.001; **p<0.01  *p<0.05  ;  $$$ <0.001; $$ <0.01  $ <0.05  tB 
# <0.05   0.3; a <0.001  Et 1.25+t ; bbbp<0.001  M 0,3+t   

 0,6+t

    t-ButOOH   -
      GCL     

(p<0.001).        M. nigra  -
           

-          
( <0.001.         1,25+t ,   

 -    ,      -  
 (p<0.001),        Et 

1,25+t  (p<0.001).
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4.2.        
   .

4.2.1.      NF-kB    
t-ButOOH   

4.2.1.1.      NF-kB  3T3-L1 
 

. 8     NF-kB  3T3-L1 ,   
       M. nigra  , 

        t-ButOOH   
; **p<0.01  *p<0.05  ;  ## <0.01   0.3+t    0.6+t ; <0.05 
 tB; bp<0.05  Et 1.25+t

         -
  M. nigra          NF-

kB  ,      ,  
           

  (p<0.05).      4 
 (*p<0.01)    NF-kB ( .8).    t-ButOOH 

      M. nigra  -
  1,25%       NF-

kB (## <0.01),      ,  
      ( <0.05),      
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       Et 1.25+t  
(p<0.05 ).

4.2.1.2.      NF-kB  J774A.1 

. 9.     NF-kB  J774A.1 ,    
      M. nigra  ,   

      t-ButOOH   ; 
***p<0.001, **p<0.01  *p<0.05  ; $$ <0.01  t ; <0.01  Et 
0,6+t ; bbbp<0.001  Et 1.25+t ; cccp<0.001  Et 0,3+t

        NF-kB   
( . 9)       3T3-L1 .    
t-ButOOH         

         -
    NF-kB,      -

 ( <0.01),         
( <0.01, bbbp<0.001).
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4.2.2.      TNF     
t-ButOOH   

4.2.2.1.      TNF   3T3-L1 
 

  1,25%        
 ,       -

    TNF ,     (p<0.05),   
    -    M 0,3   0,6 

( <0.05, p<0.05) ( .10). 

. 10.     TNF   3T3-L1 ,   
       M. nigra  , 

        t-ButOOH   
; **p<0.01  *p<0.05  ; <0.05  M 0,3; bp<0.05  M 0,6; 

cccp<0.001  Et 1,25+t ; sssp<0.001  Et 1,25

         ,   
    (  Et 0.3, Et 0.6  Et 1.25) 

   (p<0.01)     -
  TNF     .  , 

   ,  ,   
  (        

t-ButOOH)      TNF  (p<0.001). -  -
        -
    TNF ,    (  1,25+t )  
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        (  Et 
1,25+t ). 

4.2.2.2.      TNF   J774A.1 

. 11.     TNF   J774A.1 ,    
      M. nigra  ,   

      t-ButOOH   ; 
***p<0.001  **p<0.01  ; $$ <0.01  t ; <0.01  Et 0,6; bp<0.05 

 Et 1,25 ccp<0.01  Et 1,25+t ;  ssp< 0.01  Et 0,3+t ; ## <0.01  
Et 0,3

         
 TNF    ( . 11)        

3T3-L1 .     ,   -
 -         

   .  ,    TNF  
 J774A.1 ,   Et 1,25      -

    ,      
          -

    t-ButOOH.    
 ,   M. nigra   1,25%, -

 -    TNF ,    
   t-ButOOH ( <0.01).    

          -
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      Et 1,25+t  ( <0.01).

4.2.3.      IL-6  3T3-L1 
      

 ,   -     (  
1,25)        
IL-6,         -  -

 ( <0.01),      ( <0.01 )  -
  Et 1,25  (p<0.01) ( . 12).

. 12.     IL-6  3T3-L1 ,    
      M. nigra  ,   

      t-ButOOH   ; 
**p<0.01  ; ## <0.01  t ; # <0.05  t ; a <0.01  M 0,3; 
bbp<0.01  M 0,6; ccp<0.01  Et 1,25

  100  t-ButOOH     -
  IL-6  3T3-L1 ,        

  (p<0.01).      M. 
nigra   0,3%  0,6%     t-ButOOH 

           
          

 t-ButOOH ( <0.05).       -
 .
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4.2.4.      IL-1   J774A.1 
      

    ,     -
 -    IL-1       

( <0,001) ( . 13).      0,6%  
1,25%,    ,    -

        t  ( <0,001).

. 13.     IL-1   J774A.1 ,    
      M. nigra  ,   

      t-ButOOH   ; 
***p<0.001, **p<0.01  *p<0.05  ; $$$ <0.001  $ <0.05  t ; a <0.01 

 Et 0,6; bbbp<0.01  Et 1,25; ###  <0.001  Et 0,3; cp<0.5  Et 
1,25+t  

  0,6%  1.25%     ,  
       IL-1 , 

     ( <0,01   0,6),   
    ( <0,001   1.25).    

 IL-1    Et 1,25   -     
    1,25 ( <0,001).
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4.2.5.        
COX-2  iNOS      

4.2.5.1.      COX-2  3T3-L1 
 

. 14.     COX-2  3T3-L1 ,   
       M. nigra  , 

        t-ButOOH   
; ***p<0.001  ; bp<0.05  t ; ### <0.001  Et 0,3  0,6; 

a <0.01  Et 1,25; &&p< 0.01  Et 1,25+t ;  $$ <0.01  t

          M. 
nigra    COX-2  3T3-L1   ,  

    1,25%      
     ( <0,001).    

         ,    
   COX-2      Et 1.25  -

  ( <0,01)       1,25 
( <0,001) ( .14).     1,25     
t-ButOOH         COX-2 

  ( <0,05)   -     -
       Et 1,25 +t  ( <0,01).  

       ,    
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       Et 1,25 +t   -
       t-ButOOH  ( <0.01). 

       -
         , 

         (Et 1,25 
+t ).

4.2.5.2.      COX-2  J774A.1 

         -
  COX-2       15.   

 ,    -    
       (Et 1,25+t ) -

    .      
  M. nigra (  1,25+t )     

( <0.001)   Et 1,25 +t  (p<0.01)    COX-2.

. 15.     COX-2  J774A.1 ,    
      M. nigra  ,   

      t-ButOOH   ; 
***p<0.001,  **p<0.01  *p<0.05  ; $$$ <0.01  t ; a <0.01  Et 
1,25; bbp<0.01  Et 1,25+t ; cp<0.05  Et 0,6+t ; ## <0.01  Et 0,3; 
ssp< 0.01  Et 0,3+t
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4.2.5.3.      iNOS  3T3-L1 
 

       iNOS  -
      0,6  Et 0,6  ,  -

            
t-ButOOH ( . 16).          -

  1,25          
-     Et 1,25( <0.05).     

 (  1,25+t )      -
 ,    t-ButOOH,     -

     (Et 1,25+t ) ( <0.001).

. 16.     iNOS  3T3-L1 ,   
       M. nigra  , 

        t-ButOOH   
; ***p<0.001  **p<0.01  ; ### <0.001  Et 0,3  1,25;  ## <0.01 
  0,3  1,25; a <0.001  Et 1,25+t ; $ <0.05  Et 0,3+t ;  

bbp<0.01  Et 0,6;  c <0.05  Et 1,25
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5.       
   M. nigra     

  LPS- o .

5.1.        
    GCL  GPx-4

  ,     ,   
         .   -

    ( <0,001)    
( .17  18).

. 17.     GCL  J774A.1 ,    
      M. nigra  ,   

      LPS  ; ***p<0.001   **p<0.01 
 ; $$$ <0.001  LPS ; aa <0.001  Et 1,25+LPS; bbbp<0.001  

LPS; # <0.05  M 0,3 
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. 18.     GPx-4  J774A.1 ,    
      M. nigra  ,   

      LPS   ; ***p<0.001   
**p<0.01  ; $$$ <0.001  $$ <0.01  LPS ; a <0.01  Et 1,25+LPS; 

<0.05  Et 0,3+LPS

-     (1,25%)  -  
     ( <0,01),   -

,          
 SA.        -

   GCL  GPx-4      
 .   ,    
          

(  +LPS),        -
 -          LPS 

  .     ,    
  ,      1,25% 

  LPS-     , 
     .
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5.2.        
   

5.2.1.      NF-kB

    LPS     
    NF- B      

(p<0.001) ( . 19).        -
         

  .    ,     
     ,    -

 ( <0,01).       -
   (p<0.01),        -

 .    , 
 ,      

  NF- B,   LPS    -
             

  (p<0.001).    , 
         

   NF- B,    LPS     
- ,     (p<0.001).   

      NF- B  -
         .
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. 19.     NF-kB  J774A.1 ,    
      M. nigra  ,   

      LPS  ; ***p<0.001   
**p<0.01  ; $$$ <0.001, $$ <0.01  $ <0.05  LPS; a <0.01  Et 
1,25; ## <0.01  M 0,3; bbb <0.001  Et+LPS

5.2.2.      TNF

        
  NF-kB  ,  TNF     -

,         
          

( . 20).         
 ,         

(p<0.001    ).  -
    ,   -   

(p<0.001).         1,25 
    TNF ,     

 (p<0.01),       
(p<0.001).        -

 (p<0.01).
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. 20.     TNF   J774A.1 ,    
      M. nigra  ,   

      LPS-  ; ***p<0.001   
**p<0.01  ; $$$ <0.001, $$ <0.01  $ <0.05  LPS; ###  <0.001  
M 0,3   0,6; &&& <0.001  Et 0,3   0,6; a a <0.001  Et 1,25+LPS; 
cc <0.01  M 0,3+LPS 

5.2.3.      IL-1

IL-1           -
 .    LPS     
      IL-1  (  170 ) -

  ( <0,001) ( .21).  ,   
  LPS-       

   ( <0,05).
          

     ,   -
 ,      1,25%  -
    IL-1    ( <0,001).   

1,25%         
   IL-1 ,  -     

    ( <0,01)     -
.
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. 21.     IL-1   J774A.1 ,    
      M. nigra  ,   

      LPS  ; ***p<0.001  ; 
$ <0.05  LPS; a a <0.001  +LPS; bbb <0.001  Et+LPS; cc <0.01 

 Et 1,25+LPS; s <0.05   0,3+LPS

5.2.4.       
  (ICAM-1)

      ICAM-1  LPS  -
,  - ,      

 ( <0,001).         
    ICAM-1         

  -        . 
      Et 1,25   
   ,     ( <0,01),   

 -   ( <0,01).     
 22.    ,     ,   

  (   +LPS)    ICAM-1   -
      ( <0,001),   

         
         LPS.
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. 22.     ICAM-1  J774A.1 ,   
       M. nigra  ,  

       LPS  ; ***p<0.001, 

**p<0.01  *p<0.05  ; $$$ <0.001  $$ <0.01  LPS; a <0.05  Et 
1,25; ss <0.01  Et 0,3; ### <0.001   0,3+LPS; ccc <0.001  cc <0.01 

 Et+LPS

5.2.5.        
  2 (FABP4)

  2     ,       
        .   

23           
    2       

  .     LPS,   
       ( <0,001). 

   2       
  1,25,           , 

,     ,  -
      ( <0,001  ).  

,     , -   
          

  LPS  (p<0.001),     
     .     

Et 1,25     .
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. 23.     2  J774A.1 ,    
      M. nigra  ,   

      LPS  ; ***p<0.001, **p<0.01 
 *p<0.05  ; $$$ <0.001, $$ <0.01  $ <0.05  LPS; aaa <0.001  Et 

1,25; bb <0.01  Et 0,3; ###  <0.001   0,3   0,6; ccc <0.001  Et 
1,25; ss <0.01  Et 1,25+LPS

5.2.6.      Sirt-1 

       +  -
 Sirt-1          

24.   LPS        
 ,        

  1,25        
  ( <0.001    ). -

,          
  1,25%    Sirt-1    

     LPS  ,   
     ,      -

     (  SA).    
          

 (  Et 1,25 +LPS).
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. 24.     Sirt-1  J774A.1 ,    
      M. nigra  ,   

      LPS  ; ***p<0.001  **p<0.01 
 ; $$$ <0.001  LPS; ccc <0.001  Et 1,25; ## <0.01  Et 

1,25+LPS

5.3.       
  COX-2  iNOS    

LPS-   
       COX-2  iNOS  

J774A.1      25  26, .
 ,         -

          
  (p<0.001).      25 

 ,     COX-2   -
          (p<0.001), 
   -       

(p<0.001).       iNOS,    
        ( . 26).  

     1.25   LPS -
   COX-2 (p<0.001),      -

    (p<0.001). -     
      iNOS.    
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 ,   1,25%   ,   -
      iNOS,     

,       (p<0.001).

. 25.     COX-2  J774A.1 ,    
      M. nigra  ,   

      LPS  ; ***p<0.001  
; $$$ <0.001  $$ <0.01  LPS; aaa <0.001  Et 1,25; bbb <0.001  

Et1,25 +LPS; ## <0.01  Et 0,3;cc <0.01  Et 0,6; s <0.05  M 
0,6+LPS

. 26.     iNOS  J774A.1 ,    
      M. nigra  ,   

      LPS  ; ***p<0.001, **p<0.01  
*p<0.05  ; $$$ <0.001  $$ <0.01  LPS; bbb <0.001  Et1,25+LPS; 
c <0.05  Et 0,3+LPS  Et 0,6+LPS
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6.        
  M. nigra   

6.1.        
       

 3T3-L1      -
      .   -

        C/EBP , PPAR   
2.      27.    

    C/EBP   2    -
   (p<0.001).      

 PPAR         -  -
   (0,5 %     ).  

       ,   
0,5  -         

   PPAR   C/EBP  (p<0.01  
 1).          -

     ,   , 2.

. 27.     PPAR , C/EBP   aP2   , 
         M. nigra; 

: -  ; ***p<0.001  **p<0.01  ; ## <0.01  
# <0.05   1
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V. 

       
        -

 

  -       
       .    -

         
,     ,     
 ,     ,      

        -
   (Alañón et al., 2011).

  (1995),      -
         (Quercus robur)  

 ,  (Robinia pseudoacacia).
   ,    , 

           -
 (Morus alba, M. nigra),  (Robinia pseudoacacia),   

    -  (    )  
 (Cotinus coggygria). 

         -
           

 .       
            

,        -
    .

     ,   
       -     

     .    -
     50% -   

   ,   -      
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  ,      (de Rosso et al., 2009). 
        40    -

       (   ., 2012), 
           

  .
       

        . 
 Alañón et al. (2011)      , 
  -  a  -    -

      . ,  -
        ,  

      -  .   
   ,         

       ,      
   ,    

(Javanmardi et al., 2003). 
         

,         
   (504.91  471.03 g QE/ml)  -   -

      (94.13 g GAE/ml).   
       . Niratker and 

Singh (2014)  -     (0.48 mg/
ml)   (0.35 mg/ml)       Morus 
indica. Sývacý and Sökmen (2004)     -

      .     -
     (20.06 g GAE/ml)   

(14.39 g QE/ml),      .  
,     30  -     -

 ,      (Hagerman et al. 1998).  
     ,  ,   -
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 . 
          

          -
       in vitro   

-       (Flamini et al. 
2007;  2013; -  2011; Tosun et al. 2009; Moyer et al. 
2002).  ,      -

,      .   
     M. nigra         

Sývacý and Sökmen (2004).  ,     -
  ,  -   

     ,     -
      .

Vica  et al. (2011)     , 
          , -

          -
  .  ,     

-      ,    
 .      Kof   et al. (2010) 
,    -       

 26  .
 ,       

   . -       
   .    

     ,     -
  (Korkina and Afanasiev, 1997),     

-   -   .   -
         
  GCL     (Stevanovic et al., 2009). 

     a   -
     (Fraga et al., 2010) 
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     ,     
   (Selloum et al., 2001). 

     ,     -
           

    . 

   40% -     
 Morus nigra     

        
 ,        

-      .
       ,   

   40% -      
        -

,       -  -
     . 

          
    3 3-L1   , 

          0,15%  
2,5%         100% 

 .         
,       ,  -

   .    
     .   

,         
        .  
  ,  , -    
       .  -

        2,5%  
 ,     ,   

-      .        
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.      Ardevol et al. (2000),  

   ,    -
      3T3-L1   -

   50  300 mM    24 . -
          

         -
  (Yang et al., 2008).

          -
,        -

  .      , 
           

250-2000 g/mL  3 3- 31,      
(Mahomoodally et al., 2012).       -

        
  -         

   ( -  2011;  2013)
   ,        -

          -
   40% . 

     Morus nigra  -
          

    

         
         -

     .
        -  -

      GSH/GSSG    -
    , - , -

 ,        
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  ,  ,    (Csiszar et al., 2008). 
        

GSH,          -
     .     

       GSH/GSSG  
        .   
,       ,  

      ,  
         -

 . 
       

            
GCL,         ( . 
5  . 7).          

   ,     
 .        -

 -        ( , 
2011).          
  ,    ,     

        GCL Myhrstad et al. 
(2002).  ,     

  ARE/EpRE–    ,  
    eap1  Nrf1  Nrf2, -

        .
        ,  -

        EIMN  -
     ,     

3T3-L1  J774A.
        
       GCL  3T3-L1 

  J774A.1 ,      GPx4  -
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 ( .17  .18).     GCL    
       . Kob yashi et al. 

(2009)       GCL  3 3-L1  -
  2 2.         -
           

      ,  
     .      

GPx4    GSH      GSH/
GSSG          

  – GCL.
-      GCL  GPx4    

         LPS,    -
       ( . 2). -
   ( . 1)    -

         
         

,       t-ButOOH  LPS. -
   -    -

,     ,  -   
       ( , 2015). 

        , 
         -

          
       . 

     M. nigra  -
           

    

  (Olefsky and Glass 2010)   
          -
-  ,   2,    
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. Gupta et al. (2011)     , 
      NF-    

       . 
  (Leiro et al., 2005)    -

  LPS   , ,     
(C- ),     NF-   

    ( -1),  , 
  -    1 (M-CSF), 

     -1 .
         -

    M. nigra       
 ,         -

     NF-kB     
 ( . 9).         -

        
   .     ,    
 LPS-     ( .19)  -
   LPS     NF- B  -   

  ,        
    ,    

    .     
        ,   
     .   -

          
     ( Karslen et al., 2007).  , 
       

TNF , IL-1 , IL-6  IL-8      -
      NF-kB, (Min et al., 2007.) 

 Baker et al. (2011)      
 -2    (Nrf2)   ,   -

 ,         
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NF-kB . 
 ,  NF-kB      -

,          -
,          -

  ,       NF-kB 
   .

 Xu et al. (2003)       
   ,    -

 .  ,      -
     IL-6, MCP-1  TNF  

  (Permana et al., 2006, Kiselova-Kaneva et al., 2013).
       

  ,       , 
  -    TNF     -

    ( .10  11).      
        -

     ,   -
   ,       ,    
 t-ButOOH     ,  

       TNF ,  -
       
,  -      . 

         ,  -
         

t-ButOOH  .    LPS-    -
    0,6   1,25       

    ,      
   SA,     -

      ( .20).      
,         

  . 
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      , 
  TNF      . LPS- -

   TNF , IL-1        
       -

  ,        
 (Nam et al. 2010).  ,     

,   G. auritiana  D. apetalum   
   ,    

 LPS–       TNF , 
IL-6  -1 (Marimoutou et al. 2015). 

     NF-kB, -
          1,25%, -

       
 IL-6  .    ,   

      ,   -
,        , -

  NF-kB  ,      
          

  IL-6.  (Dong et al., 2002)   MAPK -
           

    . 
         -

     IL-6,     -
 .  Xiao et al. (2005),  -

     Portulac  oleracea    IL-6 
   .  (2015)   

  IL-6       S. ebulus   
 LPS-    J774.A1 .

    NF-kB-     
          

   (Jaramillo and livier, 2002),    



54

          
      IL-6.    

         
    IL-6     

       , -
       Echinacea purpurea 

(Rininger et al., 2000). -  (2011)   -
    IL-6      -
  -    Agrimonia eupatoria,     

    .
      ,  , 

         -
  .       

 10%  ,        
    60%       (Weisberg 

et.al., 2003).    TNF , IL-1   IL-6   
      (Permana et.al., 2003)  -

      . 
        

        IL-1     
  ( .21). ,   LPS- -

       -
    ,  -    -

  .   ,   
   1,25%,     IL-1 ,  

LPS-    ,   -    
    .     ,  -

        -  ,  
  LPS ( .13).   IL-1       

  ,    ,  24    
   ,        
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    . -  -
       ,   

     IL-1 .    -
        , 
    IL-1 .      

 Wheeler et al. (2004),  ,  -1    -
   NF-       , 
   I B  (IKK).  ,  -

    ,  -3- ,  
  ,     

NF- ,   IL-1 .
   IL-1   TNF     -

   ,    
    COX-2  iNOS ( Haseeb et al. 

2013). 
    LPS-     

 ,         
  COX-2  iNOS    1,25% -

     ,     
( .25  26).          -  

    ,    1,25% -
   iNOS        

  .
      -

   ,       
.       -

   COX-2, LOX  iNOS,    PPAR ;  
   3-  (PI 3- )   -

     II     (Yoon et al. 2005; 
Kim et al. 2004). 

,        NO  
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        -
    ,     RAW 

264.7       , 
  LPS (Lyu et al., 2005).    -

         
 ,       -   -

 ,      -
   NO    IL-1 -  

,        iNOS 
(Coskun et al., 2005). 

        -
     ICAM-1,     , -

  ,        
        , -

  SA ( . 22). 
 ,       
      ICAM-1   -

   LPS.      -
          

  NF- -    -2   -
       -1, 

   -1 (ELAM-1)   -
    (Rahman et al., 2006).  ,  ICAM-

1     ,   -
,  ,        

    (Paulsen et al., 2015).  
     e      

 IL-1 , TNF   -  (Osborn, et al., 1989).
 Makowsk and Hotamisligil (2004)     

       -
   2/FABP4   -  ,  
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     . 
,      LPS   

   2 ( . 23).     
      ,   -  

      -
    LPS ,    -   

     .  -
      ,   , 

         -
   2,        -

     TNF , IL-1 , IL-6  MCP-1 (Kralisch 
and Fasshauer, 2012).   ,    -

   2  ,       
 ,       

  TNF , IL-1    -1 ( -1) 
(Roden, 2007).   2     -

  ,      , 
      (Makowski et al., 2001).

    ,    Sirt-1 
         -

         ,   -
    (Csiszar et al., 2008).  ,  -

,     -    Sirt-1,  
   TNF   H2O2-    

(Csiszar et al., 2006)  LPS-  -    TNF  
  (Csiszar et al., 2008),     

  NF- .
           

  ,     Sirt-1   -
  1,25% ,    LPS  , 
        SA ( .24). 
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 ,       
LPS      RAW 264.7   
(Thakur et al., 2006).  Wu et al. (2006). LPS    -

      Sirt-1,   
      .    -
    RAW 264.7    LPS,   

 (Shen, et al., 2009).     ,  
      -

 TNF ,          -
    ,      
      Sirt-1.  , 

 Sirt-1  65   NF-    (Yeung 
et al., 2004).

          
        

 ,        Sirt-1. 
        ,    

,       NF-kB -
 ,        Sirt-1 (Yang et al., 

2000)
  ,     -

  NF-kB       
TNF , IL-1     COX-2  iNOS   -

       M. nigra    LPS 
      .

       M. nigra  -
         -

 

        -
   .         

          -
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,        -
,        (Trayhurn and 

Wood, 2005).   ,       
    ,        

       2, , -
   (Dave et al., 2012).

      
     , -

 PPAR   /  (White and Stephens, 2009).    
          
  .       
    ,   PPAR   / ,  

         
 (Naowaboot et al., 2012).

         -
          
 C/EBP   2    ,    

      ,   -
  PPAR          

-   ( . 27).       
          -

 ,     .   
        -
      3T3-L1 . Suzuki et al. (2011) 

        -
    3T3-L1 .    -

   ,      
 -       

     C/EBP   PPAR   
  -   2  FAS (Song et al., 2013. 
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    ,     2   
    LPS   ( . 23) 

  3T3-L1  ( . 27),    
 -        

          
 .

  ,     , -
,      ,  

          
2 (Kumar et al. 2008; Hue et al. 2011; Naowaboot et al. 2012; Barati et al. 
2012).      ,     

           
          

 2.

   ,    

       -
    2  ,    ,   

   .       
      ,   -

  ,       
      (Evans et al., 2005).  -
           

   -        -
   (Rosen et al., 2001).     -

       , 
      NF- ,      -

    ,     -
 (Scivittaro et al., 2000).     -

 ,       , 
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        TNF   
IL-6,            

 NF-  (Donath and Shoelson, 2011; Xie and Du, 2011).  -
      ,    .
     ,    

    Hotamisligil et al. (1993).   
        TNF     

    ,    TNF   -
         . 

        -
  TNF     Maury and Brichard (2010) 

        (IRS)-1 
      .   , 

    TNF ,      
  ,      ,  -

        
 .

        
     iNOS  COX-2 (Xie and Du, 2011).

        ,   
         -

 ,      
  ,    /     

 ,    , -
 ,   2, ,   

  -  .
     ,     ,  -

   ,      
            

     .   
,      -
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        in vitro   -
    , ,    Morus 

nigra           
      .
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VI. 

1.       -
   40 % -      

   (r>0,90).
2. -       -   

     40% -   
   Morus nigra.

3.       -
  -      -   

40   ,        
.

4.         -
: , , , , ,  

, .
5. -         -

         
0,15%  2,5%    .

6.         
          -

 .
7. -         

3T3-L1 :
7.1.         

 GCL  -  GPx-4,    -
        

;
7.2.        

       TNF , IL-6, 
COX-2  iNOS,   ;

7.3.        -
     IL-6.
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8.         - -
     :

8.1.   ,    
 GCL  GPx-4     ;

8.2.      -
    NF-kB, TNF , COX-2  iNOS    

 .
9. -         

J774A.1 :
9.1.         

 GCL  GPx-4,      
      ;

9.2.      -
    NF-kB, TNF , IL-1 , COX-2, iNOS, 2, 

  ;
9.3.      -

    Sirt-1.
10.           

-      :
10.1.   ,    

 GCL  GPx-4        
;

10.2.      -
    NF-kB, TNF , IL- , ICAM-1, COX-2  iNOS  

      ;
10.3.      -

    Sirt-1.
11. -        -

         -
    .
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VII. 

•          -
  (in vitro)  -      

 (M. nigra),       
  .

•          , 
        .

•         -
   ,     

-           
      .

•          -
,         -

   .
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