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- –

(Windecker S, 2013;

Quarles, 2013). -

(Pranavchand R, 2013). 

, 

, ( , 1947; Cianciola NL, 

2011). , , 

( ) (Vukovic I, 2006; Alaupovic, 1971; Cookson, 1971). 

, 

, – (Badimón L, 2009). 

, (Soran H, 2011; Orsó E, 

2011) , , 

in vitro ( , 

, , 

. .), 

, .  

, 

– . 

. (Orekhov AN, 1989; Sobenin IA, 1996;

Tertov VV, 1998)

, 

, , 

. , 

, 
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. , 

, in vitro, 

–

. :

( )?, 

. 

, 

, in

vitro :

(Walters MJ, 2010), 

(Satchell L, 2012; Saputri FC, 2012), (Guha M, 

2010), ( , 2004), 2

(Yamamoto K, 2011), (Sneck M, 2012), 

(Piha M, 1995), ( , 2006). , 

, in vitro.  

. . . . 

( ) (Orekhov AN et al., 

1989; Tertov VV et al., 1990), 

- , , 

, 

. 

, (La Belle M et al., 1990;

Avogaro P et al., 1991) (Avogaro P et al., 1988)

, , , 

, 

in vivo ( et al., 1999). 

:
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, , 

(Orekhov AN et al., 1991 ; Tertov VV et al., 1990; Tertov

VV et al., 1992 ).  

. 

. , 

, 

? ?

?

?

?  

, , 

(Soto Y, 2012)

(Lopes-Virella

MF, 2013; Tertov V.V., 1996). , 

. 

(Lopes-Virella MF, ., 

2012), , 

. -

. 

, 

:
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1

, , 

(Windecker S, 2013; Quarles, 2013; , 1947). 

, , 

.  

, , 

, ( ), 

(Bates SR, 1976; Goldstein JL, 1979 ). 

, 

, - -

100. 1600

, 700 , 600

170

(Davis HR Jr, 2011; Esterbauer H, 1992). 

- (500 )

(200 ). , - -100

(Greig FH, 

2012; Dominiczak MH, 2011; Ghesquiere SA, 2005), 

(Nilsson A, 2006).  

, 

(Kruth, 2011; Oörni

K, 2006). , 

- , 

(Armengol C, 2013; Goldstein JL, 1977). 
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. 

, 

- , , 

, . 

(Armengol C, 2013; Goldstein JL, 

1979)

- , 

. , 

- - – -

, 

(Krieger , 2001; Mineo C, 2012). -

1 2 (Kodama T, 1990 ). 

, , CD68, CD36, SR-B1

LOX-1, , -

(Krieger , 2001). (Xia F, 2013) , 

, 

, CD36- , 

IRGM1, - CD36

. 

IRGM/IRGM1

in vitro, in vivo. 

IRGM/IRMG1

, , . , IRGM1-

CD36 , - . 

IRGM1
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. 

–

. 1 , 

– 1 300 . 

. , 

-

, 

, - , -

(Cianciola NL, 2011). 

, , 

. 

, 

. 

, , 

(Kovanen, 2007; Kaartinen M, 1994), 

, 

(Packard RR, 2008; Galis ZS, 1994), 

(Suzuki, 2010; Grainger DJ, 1994) (Kassel KM, 2012;

Smith E, 1996).  

2 (Ghesquiere SA, 2005; Plihtari R, 2010; Yamamoto K, 2011)

(Nilsson A, 2006; Plihtari R, 2010; Marathe GK, 2000). 

2 (Yamamoto K, 

2011), 
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, 

2 (Hurt-Camejo E, 2000). 

pH-

(Suriyaphol P, 2002), 

, , 

. , 

(Fouchier SW, 

2013); –

.  

, 

: 15- (Keidar S, 1995), 

(Delporte C, 2013), -1 (Csiszar A, 2007). 

(Turgut A, 2013) (Turgut A, 

2013), .  

1.1   

, , 

. 

, 

.  

, 30

(Goldstein et al., 1979), 

, -, - , 

. 

in vivo . 

, , 
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, 

-

(Goldstein et al., 1979). . 

(Henriksen et al., 1981) , 

, 

-

.  

, , 

( ) (Fogelman et al., 

1980), , . . 

. 

-

. 

, , -

.  

( )

, 

. 

(Khoo et al., 1990)

. 

, , 

. 

, , 

in vivo (

). 

(Klein RL, 1995), 3

, . , 
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, , 

, 2 , (Oestvang

J, 2006; Adameova A, 2009)  

.  

, , 

, 

Kovanen Hurt-Camejo (Plihtari R, 2010)

. 

S

, 

. 2-IIa

. , 

S

2-V , 

. 

, , 

2-V , , 

, 

. 
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1.2 , 

. . . . 

. ( , 1999; , .)

, 

(

. 1). 

- Ricinus communis

(RCA120)

( ) (Orekhov AN, 1989;

Tertov VV, 1990; , 2012; , 2013).  

, (Tertov VV, 1992 ;

, 2012; , 2013). , 

, 2-3

, (Tertov VV, 1992 ; , 

1999; , 2012). 

in vitro (Tertov VV, 1992

; , 2012; , 2013). , 

(Orekhov AN, 1989; Tertov VV, 1990; , 2012; , 2013). 

, . , 

10-15% , 

. 
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( . 1). 

, 

. 

(Tertov VV, 1992 ; , 1999; , 2012). , 

30-40% , 

(

1,5-2 ). 

20-25% ( .1).  

1 -

. (Sial – , Gal – , Man – , 

GlcNAc – N- ). 

1,5-2 , , -

– 3-5 , . 

, 

. 

1,5-2

, 

, 2

Sial-Gal-GlcNAc-Man
Man-GlcNAc-GlcNAcSial-Gal-GlcNAc-Man

Sial-Gal-GlcNAc-Man
Man-GlcNAc-GlcNAcSial-Gal-GlcNAc-Man
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. 

(7- -, 5,6- -, 7- - 25- )

, , 2-4

, . 

1  -

. 

, /

2055±132 1507±58 2215±74 1412±30

628±29 427±14 638±27 359±38

268±18 206±7 301±27 196±12

15±1 15±1 15±2 25±1

29±2 39±1 27±2 82±4

58±2 79±3 53±2 196±2

905±89 752±36 1105±96 673±37

51±3 71±3 56±4 103±4

( )

. 

1,5 2

. 
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in vitro, , , 

, 

(Tertov

VV, 1992 ; , 2012). 

, 

, 

, - , 

, - (Tertov VV, 1997; , 2012). 

, -

, -

(Orekhov AN, 1991 ; , 2012), 

(Tani M, 2011; Bancells C, 

2010). 

, 25

, , 

, 

(Avogaro et al., 

1988). « »

, 

, 

, 

, , , 

in vitro

(Avogaro et al., 1991; Cazzolato et al., 1991). 

(Tani M, 2011; Mohty

D, 2008). 

, 

–

/ (Shen et al., 1981). 
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(La Belle and Krauss, 1990)

(Avogaro et al., 1991). 

. 2 -

, « » « / »

. 

, , 

« » « / » :

, , 

, 

, 

- -100, , 

( ). , , 

« »

, (Tertov VV, 1995; , 

2012). , 

in vivo :

« », « / »

–

, 

(Tertov VV, 1995; Tertov

V.V., 1996; , 2012). , 

, « » « / »

(Tertov VV, 1995;

, 2013; , 2012).  
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2 -  , 

( . ., 1999). 

/

?

/

?

: -

, - ,  

? – . 
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, 

« » , , 

, 

(Nyyssönen K, 2012). 

, , -

, 

( )

, 

. 553

, , , , 

, 

(

( ), ( .) ( - )). 

, 

, (

), 

. , 

, 

, , 

. 

, (Maeda S, 2012), 

(

)

, 

. -2

481 , 

-3 .  
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1.3

, 

, , 

- ( ) 2-

5,5 (Chazov EI, 

1986). , 

. , 

, 

( ), 

. 

, . 

( ), 

(Orekhov AN, 1989), 

, , 

( . 2) . 

, 

70% . 

2 -
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, 3 , 

, 

, 

, , 

. , 

, 

, . . . 

3 -

. 

±

. *, 

, p<0,05. 

-

, 
/

*

*
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1.4 in vitro

, 

, 

, . 

, - . 

in vitro

, . 

, 

. 

. 

, – . 

( , 

2006). , Guarino AJ, (2006)

(75, 100 150 ), 

J774A., 

. 

, 

75 150 . 

- 100 , 

, 

, , . 

( , 2006), 

22 , .  

, - -100

. - -100
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– (Nilsson J, 2012). 

. (Fisher, 2012)

- -100

, . 

. , 

(15º ), 

, , 

, 

. 

, 

, , 

. , 

(Oörni K, 2005; Oörni K, 

1998). , -

(Walters MJ, 2008). , , 

, 

(Walters MJ, 2008; Kinnunen PK, 2002). 

, 

. 

15º

, 

(Hurt-Camejo E, 

2000), 

. Deevska . (2012) , 

10-
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. 

4 .  

, 

(Sneck M, 2012). 

, 

5.5-

7.5. , 

. 5,5-6,0, 

( > 1 ), , 

(100-200 ). 

-

- -100. 

-100. - , 

, , .  

, 

(Guarino AJ, 2004). 

-

, 

, 

, 

. 

2

sn-2 . 2

( ), 
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–

– . , 

(Wang

YT, 2009 ; Kleinman Y, 1988). 

2

(Wang YT, 2009 ; Kleinman Y, 1988), , 

(Ghesquiere SA, 2005; Oörni K, 1998). 

, 

2, , 

, (Oörni K, 1998). 

, 

, . 

, 

(Asatryan L, 2005; Gorshkova IN, 1996), 

. 

, , 

2, 

(Bancells C, 2010; Jayaraman S, 2007). , 

, 

, 

. , 

-

- - -100 (Camejo et al., 2000)

(Camejo et al., 2000).  

2

, 
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, 

. 

, 

, 

(Hurt-Camejo et al., 2001).  

. 

, 

, . 

(Bancells C, 2010; Zhang WY, 2000 ). , 

. , , 

, 

(Bancells C, 2010; Heinecke JW, 1991). 

, , 

, 

.  

. 

, (Turgut A, 2013), 

(Guha M, 2010). 

, 

(Daub K, 2010). 

, 

. , 

, . 
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, 

, . , 

, - -100, 

(Taleb A, 2011; Wang X, 1999). , 

, 

. , 

, 

2. , 

, 

. 

, -

(Krisko A, 2007; Murphy HC, 2000). - -100

. , 

, 

(Schiopu A, 2004). 

, , , , 

(Guha

M, 2010; Jayaraman S, 2005). , 

, , 

, 

, CD36

SR-BI (Marsche et al., 2003). 
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(Jayaraman S, 2007) , 

, -

. 

in

vitro, (Cu 2

+, 2 2, HOCl)

( /H2O2/Cl- /H2O2/NO2
-). 

, 

, 

. 

T, 

, . 

, 

, 

( , , 

), , in vitro

. , , 

, 

, 

. 

/

. , 

, 

, , 
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-

/

, 

. 

. . . , , 

2,2’- -(2- )- , 

(Tertov VV, 1998; , 2012). 

, . . , 

. 

, 

. 

, , , .  

. 

. , Lu

, 

, , 

(Lu M, 2012). 

. 

, 

, , 

. 

, ( ) = 100 ± 8 / , 

. 
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- , -

, 

. 

, 

N-

. <7, 

. 

, , , 

. 

, , 

. , 

, 

, , 

. 

(Jayaraman S, 2005)

, 11

90 / . , 

, , , 

, , 

, 

. 85ºC

, 

, . 

-
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, 

. 

. 

, 

, 

-

. , 

. 

. 

1.5

, , 

. 

(Melchior JT, 

2013). , in vitro

, , 

(Orekhov A.N., 

1990; , 2012).  

, 

(Melchior JT, 

2013). , 100(-/)

2 , -
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-3

. , 

. 

, 

- .  

, , 

, 

( ) . 

, 

, . , 

, (Viola M, 

2013). 

, 

. 

( ), (Soto Y, 

2012). chP3R99 , 

- , , 70% , 

80% in

vitro , Sprague-Dawley

. , 

chP3R99

(Lipofundin) . 



34

- (Mayasari DS, 2013). 

, 

. 

- , 

, , 

6 . -

6 18

, 

. , 

. 

1.6

-

, 

. 

- (Yla-Herttuala

S., 1989; Orekhov AN, 1991 ). -

(Szondy E., 1983;

Tertov VV, 1990 ; , 2012). , 

-

(Tertov

VV, 1990 ; Tertov VV, 1990 ; ,  2012; , 2013).  

-
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-

(Orekhov A.N., 1987; , 2012). 

, 

, 

, 

, , 

, -

. 

, -

- ( )

(Tertov V.V., 1996; , 2012).  

-

(Orekhov A.N., 1989; Orekhov AN, 1991 ;

, 2012; , 2013). 

G (pI), 

8,5, . 

, 

, , 

, 

, 

.  

, in vitro, 

, , 

(Orekhov A.N., 1989; Orekhov

AN, 1991 ; , 2012; , 2013). 

- C1q-
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.  

-

2 (Lopes-Virella MF, 2012), 

, 

1 (Lopes-Virella MF, 2012). 

, 2000

(Ravandi A, 2011 ), IgG

IgM, 

- , 

, . 

, 

(Lappalainen

J, 2011). 

(Garrido-

Sánchez L, 2010) . 

236 , 

, 

. 

IgG IgM

, 

IgM

.  

, 
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-

- , 

. 
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2

2.1   

1.5—3

7 30—60 . 

( ). 

(Velican C, 1978). 

. 

:

- . 

5×10 2

. 

OCT compound (Miles Inc., Elkhart, IN, ), 

5 .  

2.2

4%- 4 , 

(Pearse, 1969).  

2.3

( )

          

4-5 1 3 , 

1- 2,5%. , 

( 7,2). 1% OsO4, 

, , 
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, ( ) ,  

L -111. 

, 

Hitachi H7000.  

2.4 - .  

, 

OsO4, (Guyton JR, 1988). 

(Kruth, 1984). 

OsO4

. 

. 

Hitachi H7000. 

2.5

. 

, , 

(Mukhin et al., 1991). 

2.6

40-65 1.5-3

. 

-
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. 

, 

, 

(Orekhov A. N., 1987). 

. 

199, 100

/ 2,5 / . 

, , 

, 

, Stary (693,694,696). 

, 

(548). 

. 0,15%

II (Worthington Diagnostic System, )

199, 10% (Flow, 

), 2 L- , 100 / , 100

/ , 2,5 / ( Grand

Island Biological Company - GIBCO, ) 10

1 . 

37º

50 / (Aquaterm, New Brunswick Scientific Company, 

) , 

2-3 . 

. 

4º

20 1800 g (Beckman TJ-6, 

Beckman Division, ). 10

199, 10%
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, 

. 10

. 96-

(Nunclon, ) 2-4 104

1 2 . 

37º , 

95% 5% 2-

(Forma Scientific, ). . 

7-10-

. 

, 

(13,14,548). , 

, 

, 

, 

. , 

, 

. 

, 

, , 

, . 

, 

, 

. 

, 

. 
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2.7 -

. 

50

50 , 5

3,8% 0,15

( ) ( =7,35). 20

1800 g Beckman TJ-6. , 

, , 

. 

(Flow

Labolatories, ) 0,5 1

. 

30 . 

1800 g. 

. 

1 , 

50 15 1800 g. 

. 

1 199 (GIBCO

Europe, UK), 2 M L- , 100 / , 

2,5 / 10%

(Serva, USA). 

Amplival (Carl Zeiss, ) . 

48-

(Nunc, Denmark) 105 1 2

. 2-

(5% 2 95% ) 100% 37º
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1 , ( )

199. 

( ) 250

199, 10% , 

( , ), 

. 

2- (5% 2 95% ) 100%

37º 14

(784). 48 . 

14- . 

y -

(

). 

2.8

5-7

15 . 

1 , 

+4º 1 . 

. 

Beckman TJ-6 1800 g

15 . (

) « »

1 . 
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( -18º )

. 

2.9 in vitro

, 

. 

. 

. , 

, 

, . 

, 

, 100%. 

, 

. 

2.10

, 

, 

24 10 / [3H]- . 

, , 

50 0,2 . NaOH

12-16 . 
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1215

Rackbeta II (LKB, ). 

2.11

, 

, 

24 10 / [14 ]- . 

, , 

50 0,2 . NaOH

12-16 . 

1215

Rackbeta II (LKB, ). 

2.12

, 

, 

24 5 / [3H]- . 

Peterkofsky Diegelmann (571). 500

. 2

250 . 

15 80º . 

+4º 1 20%

( ), 2 . 

10 (10 , 3500 g). 

, 1 5% , 
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1 . 0,4 0,1 N NaOH, 

200

0,08 N HCl. 80 60 mM HEPES, 

0,2 , 0,25 CaCl2, 

1,25 N- , 20 (1 / )

(Worthington Diagnostic System, ). , 

, . 

4 37º . 

0,5 10% , 0,5% . 

10 1800 g

1215

Rackbeta II (LKB, ). 

2*([dpm] – [dpm] )/( , ). 

2.13

, 

, 

24 , [3H]-

. 

Hara Radin, (256), 

– Bligh Dyer –

1:2 (80). 

n- –

– 75:23:2. 

200

Shimadzu CS-930 (Shimadzu Corporation, ). 

, 
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1215 Rackbeta II (LKB, ). 

2.14

, 

, 

24 10 / [14C]- (225). 

Hara

Radin, (256). 

, . , 

, 

1215 Rackbeta II (LKB, ). 

2.15

. 

2.15.1 . 

30 60 , 

( ), (25-55 ), 

. 

200 / 150 / , . 

2.15.2

( - 0,38%). 

10 800 g (2500 / )

TJ-6 (Beckman Instruments, Inc., ). 
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10 . 

1 37 . 

, 

15 800 g (2500

/ ). 

2.15.3

(NaBr) 0,5

1 , 5 16 76-

(Beckman Instruments, Palo Alto, CA)

5 NaBr 1,019 / . 

2 41000 ./

L8-55 ( 65Ti; Beckman Instuments, Inc., ). 

, . 

NaBr 0,3 1

, 

. 4

4000 ( )

7,4 ( 0,45

). 

2.15.4

Lowry et al. (1956) c . 5-20

200 0,2 N NaOH, 

0,01% - , 0,005%

0,02% , 10 1%



49

(Boehringer Mannheim, ), 20 1 N

(Sigma Chemical Company, ), 

30 , 

"Multiscan MCC"

690

. . 

2.15.5

- Ricinus

communis (RCA120) , (Tertov et

al., 1990). , 1

RCA –120 - (Sigma-Aldrich, ), 10

, 7,2. 0,5-1 , 

0,2 2 . 

. 

–

. 

. 

–

50 . 

0,3 1

, 4000

, . 
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2.16

2.16.1

. 

(1 / ) (Serva, )

(1 / 0,5 / ) (Sigma, ) 3,5

37 , 

( ; GIBCO, Paisley, : KCl 0,2 / , KH2PO4 0,2 / , 

NaCl 8 / , Na2HPO4 1,15 / , 7,2). 

. , 

, 0,3 1

41000 /

( Ti 50, Beckman, ) 2 . 

12

. 

2.16.2 ( )

(Planta GmbH, , ). 

(0,5 / )   (40 )

3,5 37 , . , 

, 0,3

1

41000 / ( Ti 50, Beckman, ) 2 . 

12

. 
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2.16.3

. 

0,2 / ( )

2 (Boehringer Mannheim, )

C (Sigma, ) 5 CaCl2 3,5

37 , . 

2: 0,125 /

0,06 / ; - 1,5 / 0,83 / . 

, , 

0,3 1

41000 / ( Ti 50, Beckman, 

) 2 . 

12 . 

2.16.4 –

, . 

0,3 1

41000 / ( Ti 50, Beckman, 

) 2 . 

12 . 
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2.16.5

, 

1,1,3,3-

(Requena J. et al., 1997). (100 )

1 37° pH 6.5 (Fogelman A. et al., 1980). 

: , 

, . 

, , 

2000 , =7.2 18

+4° . 

2.17

2.17.1

Bligh and

Dyer, 1967. 25 , 20-35

450 - 1:2 ( - ), 

2

. (4500 / , 15

) . 

120

- , . 

600

1:1, 

10 4500 / . 

, 

, 50 -

2:1 ( - ).
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2.17.2

. 

(Merck, )

, . 

- 1:3

( - ). 

- -

- 25:15:4:2 ( - - - ). 

CuSO4(3%)/H3PO4(8%)

150 . 

Shimadzu CS-930 (Shimadzu, ) 200 . 

2.17.3

( ), 

Laemmly (Laemmly et al 1970). 

3 7% 30% 0,8% N,N–

- . – 4% 0,125

-HCl, 6,8, 0,1% . 

– 7% 0,375 -HCl, 8,8, 0,1 %

. 

– 0,05 , 0,384 , 

8,3, (5-10 ) 0,01

-HCl, 8,0, 0,001 , 1%
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5 100 . 

60 , 

120 . 

10*10 , 1 . 0,1 25%

Coomasie Blue R-250 (Sigma, ). 

2.17.4

(Schalkwijk C. et al., 1998). 

– 1% 40 , 8,5 (40

5,5- , 4 ). 

– 10 - , 8,0. 

(5 ) 10 - , 8,0, 

10% . 45

90 . 1 %

. 100 % (30 ), 

Fat Red 7B. 

70 % . 

. 

2.17.5 ( )-

0,4 / 0,5

25 20 (

), , 1,5 1,5% H3PO4 0,5

0,5% , , , 

100 45 , 

, 2 - , 

20 3000 ./
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. 

515 550

. 532

- 515 550 . 

D532/515/550=D532-0,5*(D515+D550)

-

, 

532 1,56*105 -1 -1:

( ),, =6,41* D532/515/550*(2000/( ) )

( ), / = (( ), / ( , / )

(Uchiyama et al 1978)

2.17.6

4 (2 –

, 2-

- ). , 50-100

( ), , 

20 40 . 

4500 ./ 10 ;

200 0,1 H2SO4 . 

800 1 . 

10 0,2 NaIO4 9 H3PO4, 

– 10 9 H3PO4;

20 . 

100 10% NaAsO2 0,5 Na2SO4

0,1N H2SO4, 100 0,5 Na2SO4,;

- . 

250 0,6%
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0,5 Na2SO4, . 

15 . 

400 - . 

5

5 . 4500 ./

10 . 

250 96-

540 (Multiskan Bichromatic (Labsystems

OY, Helsinki, )). , 

, -

. , 

. 

1 / .  

2.17.7

-100 , 

, 

( . . . . ) ( ., 1999). 

7 , : 2E3, 

2G1, 7 2, 3 8, 5F8, 4C11 3G4. 

3. 

96- (Nunc, Roskilde, 

). 100

-100 ( , )

( ; GIBCO, Paisley, ; KCl 0,2 / , KH2PO4

0,2 / , NaCl 8 / , Na2HPO4 1,15 / , 7,2) 1 /
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24 4°C. 

, 0,2% . 

100 , 2% 1

. 2

. 

. 100

-100

1 . 

10 50 / . 

100

(1 / ) 1

. 

0,1 , 4,5, 0,04%

0,003% 2 2. 30 37 . 

20 50% 2S 4. 

492

Multiskan Bichromatic (Labsystems OY, Helsinki, 

).  

-

100. 

3 -

. 
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5F8 - -100 1-1297

  

- -100

4C11 - -100 2377-2658

- -100

2E3 - -100 3728-4306

- -100

3C8 - -100 -

2G1 - -100, -

7C2 - -100, -

3G4 - -100, -

2.18

2.18.1 (

). 

780 ( LA220, , 

). 

, 

, 

, , 



59

, 

. 

. 

. 

, 

- , 

  

, 

, 

0,45

37 ( ;

GIBCO, Paisley, ; KCl 0,2 / , KH2PO4 0,2 / , NaCl 8

/ , Na2HPO4 1,15 / , 7,2), 1 / . 

2.18.2

Autosizer 2 (Malvern Instrument, ). 

2.18.3

P85, L61, L64, L81 F68

(BASF, ), 

. . ( , , ). 

4. 



60

4 –

*

37° , % 37° , 

L 61 1900 O2 O30 O2 3 0,002% 0,01

L 64 3000 O13 O30 O13 15 0.03 % 0,1

L 81 2750 O3 O40 O3 2 0,0007% 0,0026

P85 4500 O26 O40 O26 16 0.02 % 0.044

F68 8400 O80 O27 O80 29 0,4% 0.044

2.19

-

7,5 . 

–

, (625). 

15- . 

. 

-VHS PAL. 
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, 

. - ( )

Prosound (R. Seltzer, USA). 

10

, . 

. ( , 

)

. 

2.20

SPSS 12.0 (SPSS Inc., ). 

SigmaPlot 7.0 (SPSS Inc., ). 

95% . 

F-

- . 

- t- , 

t- . 

- . 

-

. 

. 



62

2.21

.  

. 

, 

, 

, -

. 

4 - ( , 

) . . 

: 0.5 .  

, 

. 

(« »)

, 

. 
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, 

( . 4). 

(

) ( . 5), 

, « »

, , 

, 

( 6). 

5 - , 

O ( ) , 

( )

( ). 

: 100 ( ). 



64

6 - ( ), 

( ). . 

- ; : 0.3 . 

, 

. 

, 

, 

. 10—15 %

.  

, , 

. 
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, 

. 

.  

7 -

( : Guyton, Klemp, 1988)

( ( : Kruth, 1984), 

( - ). 

– , ;

( )

( ), ; –

; : 1 ( ), 0.2 ( ) 0.1 ( ) . 



66

8 - (

), (

: Kruth, 1984), . 

: 0.2 . 

( . 7, , 

). , 

-- , 

10—20 , 

( . 7, ). 

--

, 

( . 8). 

OsO4

, 

. 



67

, 

, 

, , 

. 

, 

O, 

, , 

.  

, , 

, 

, 

(r = 0.72—0.95). 

-

( O)

, (r =

0.68—0.95). 

, , 

, 

. 
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2.22

: , 

, - , 

.  

. 

( , , ) 7-

.  

, 

, 90±7. , 

3G5 o-

, . 

, 

. , , 

50% ( 46±11%). 

3G5

- , 

3G5-

. 

- 2 7. 

, 
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, 24±10%. 

, 

CD14 (

- ) CDLC

( ). , 

. 

4±1%. 

, 

CD68, 5±1%. 

, 

, CD68- , 

- .  

, 

, 

, 

- , 

, 

. 

CD68

- . , 

, 

75% , 15% , 

-

, 5% , 5%

. 

, 

in situ ( . ., 1999;
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. ., 1985; Andreeva E.R., 1992; Gown A.M., 1986;Katsuda S., 1992;

Orekhov A.N., 1984; Tsukada T., 1986; Tsukada T., 1987)

, 

, . 

10±3 / , 

– 10±4 / , – 8±3 / , 

– 85±7 / . 

80 130 / , 115±17 / . 

, 

17%, 7% 76%. 

(Orekhov

A.N., 1985; . ., 1999; . ., 1985).  

, 

in vitro. 

, 

, 1-2

. –

( - ) , 

, 

.  

, , 

- , 



71

. 

(

), 18

, , 

, -

. , 

0,92 (p=0,011). , , 

-

, . 

, 

. 

2.23 –

2.23.1

. 

, 

(Tertov VV, 1992), 

, 

. 

, , 

. 3.2

.  

, in vitro

. 



72

. 

.  

9 -

. 

±

. *, 

, p<0,05. 

10, 22 45 6 . 

9 , , 

0,45 0,22 0,1
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, 

, . . 

. 6

37°

, . 

, 5

, 

.  

2.23.2

( )

:

. 

, 

– . 

, 

, , 

, 

, . 

860 (Aggregation

analyzer, Biola, RF) .  

2- (Autosizer 2-Malvern, Malvern Instruments, UK). 

2,5 /

37°
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– 1000 . 

.  

10 11

P85

. 

, . . 

, , 

. 

1000 , 

10 – 100 . , 

, 

, . 

-

, . . 

. 

10 -

85. 

– , 7,4, 2,5 / , 

37° , 1000 / . 

0

50

100

150

200

250

0 1 2 3 4 5

, 

, 
P85 0,1% P85 "0,01% P85"



75

11 -

85. 

– , 7,4, 0,5 / , 

37° , 100 / . 

2.23.3

, 

- , , 

(Bergethon PR, 2013 ), , . 

, , (Srinivasan

SR, 1972). , 

, , -

, - , -

. 

12, , , 

, 

0

50

100

150

200

250

300

350

0 12 24 36 48 60 72 84 96 108 120

%

+0,1% 85 +0,005% 85 +0,01% 85
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. 

12 -

. 

±

. *, , 

p<0,05. 

, 

-

. 

, 

, . 

-

, 400% 24

( . 13). 

7- , 

. 

, 

, 100 /

+ , 100 /

+ , 100 /

+ , 100 /

+ , 100 /

, /
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4-

.  

13 - -

.  

±

. *, 

, p<0,05. 

-

. 

, 

- . 

, , 3.5-

, 

( . 14). 

, 100 /

, 100 /

, 100 /

+

+

, …



78

( , 3- )

. 

14 -

. 

±

, *, , p<0,05. 

, 

(Huang AS, 2013 ). 

– - 50% -

. 

-

. 

, , . . 1,5 , 

. 

, 100 /

, 200 /

, 200 /

+

, / …
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15 - , 

. 

±

. 

*, , p<0,05. 

, 

, 

, 

. 

, 

: , , 

, .?

100

/ 24

37° CO2 . 

10

g 20 . 

. 

(10.000 g, 20 ) . 

0 10 20 30 40

, 100 /

+ ( ), 100
/

+ ( ), 100 /

+ ( ), 100 /

+ +

, / …
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-

, 

. 

-

. 24

- , 

, 20, 30

37% , . 

, -

, , 

. 

, 24-

, 

, 

, 73% 82%

.  

, 

, , 

, 

. , 

, 

, 

. 

( 0.927)

, 

, 

. 
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2.23.4 . 

-

2 (Lopes-Virella MF, 2012), 

, 

1 (Lopes-Virella MF, 2012). 

, 2000

(Ravandi A, 2011), IgG

IgM, 

- , 

, . 

, 

(Lappalainen

J, 2011). , -

. 

, 

. -

, , 

(Tertov VV, 1990 ), (Tertov VV, 1990

), (Orekhov AN, 1991 ), (Orekhov AN, 1991 ) (Kacharava AG, 1993). 

- , 

(Orekhov AN, 1991 ), (Orekhov A.N., 1991 ), (Orekhov A.N., 1992).  

, : 1)
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G; 2)

8,1-8,9; 3)

; 4) ; 5) , 

1q- ; 6)

; 7)

. 

, 

. 

, 

-

. 

10 . 

- 120-

( ) -

( ). 

, , 

. 24-

, 100 / , 

, 

( . 16). 

. , 100 /

1,5 2,3 , , 

40% ( . 16). , 

, 
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, 

180%, 166% 300%, 

. 

( . 16). 

16 - , -

. 

±

. *, 

, p<0,05. 

48. , 

, , 

, 11-31%

. 

, 

- ( 5). 
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5 - , - . 

, /

1289±17 308±6 306±20 1884±76

1087±32* 261±7* 263±9* 1455±39*

1250±59 315±8 293±17 1828±57

1095±42* 253±14* 245±18* 1386±17*

- 1053±28* 242±13* 243±4* 1313±8*

±

. *, 

, p<0,05. 

( 49). 

- , 

- . 

- 1,5-2 , 

( 6). 



85

. 

50 , 

, , 

. 

6 -  

, - . 

, 

24,9 1,00

22,0 1.16

24,0 1,04

21,3 1,30

- 19,5 1,39

, 

, -

, 

( 50). 

17  

. , 
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( 17.1). 

- . 

, 

, 

. , 

-

, 

( 17.3, 4, 6). 

, d<1,035

( 17.5). 

18

( 18.1)

( 18.2)

( 18.1). -0,02

0,78 (p<0,01), . , , 

, 

, 

. 
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17 - (1) (3-6)

, 

( ), ( ) - ( ). -

. 

  



88

18 -  

(1) (2)

. 

. 19  

, . 

, 

. , 

.  
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19  -

. 

±

. *, 

, p<0,05. 

, 

( 20). 1q- , 

.  

0 20 40 60 80 100 120 140

, 100 /

+ , 50 /

, 100 /

+

, /

*

*
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20  - 1q-

. 

±

. *, 

, p<0,05. 

, 

( 7). 

0 20 40 60 80 100 120 140 160 180 200

, 100 /

+ , 50 /

+ 1q, 100 /

+ , 100 /

+ + 1q

+ + C1q +

, /

*
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7 -

. 

, /

28±2

, 100 / 28±1

+ , 50 / 62±2*

+ + 36±3

±

. *, 

, p<0,05. 
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2.24

2.24.1

2.24.1.1

. 

: . , 

, 

, 

. 

, , 

– , , 

, . 

, , 

-100

.  

, 

-100 ( . . 21). 

  , 

( ) -

, 

. 
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6 37°

.  

21- (3-7%)

, . 1 –

, 2 – + 1 / + 10

, 3 – + 1 / – 4 , 4 –

+ 1 / – 4 , 5 –



94

22 23. 

6

, 

( 2 4 . 22 23 ).  

, 

. 

22 -

(1)

(2) (1 / ). 3 – , 1, 

0,5 . 0,2 / , 

37 . - .



95

, . 23, 

, , 

.  

, 

, 

( 3 . 22 23). 

, 

23 -

(1,2,3)

(4) . : 1 3 –

1 / , 2 – 0,5 / ; 0,2 / , 

37 . - . 3 – , 

1, 0,5 .



96

-100 , , 

. , 

. 

2.24.1.2

.  

2 . , 2, 

- , sn-

2 . 

(

)

. 

( ). 

( .24). , 

2, , 

.  

. 25 26. , 

6

, 

( 3 . 25

26). 2   

, 



97

. , 

. 25 26 ( 1 2), 

, , 

. 

– –

, ( 4

. 25 26).  

24 - , 

2 1-2 -

3-4 - + 1 / 5-6 -

+ 2 7 -
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25 -

(1,2,4)

(3)
2
. 

2
:

1 - 0,125 / , 2 - 0,06 / ; 0,2 / , 

37 . : , 7,2. 4 -

, 1, 15   



99

26 -

(1,2,4)

(3) . : 1 –

1,5 / , 2 – 0,83 / ; 0,2 / , 

37 . : , 7,2. 4 – , 

1, 15 .



100

2.24.1.3

. 

, 

, . 

– . 

, 

SH- NH2- . 

8 -  -

.  

, / - , 

/

0 0,09 ± 0,02

0,6 1,52 ± 0,20

0,9 2,54 ± 0,12

  

31. , 

37 6

, 

. 

, . 

, , . 27

( 3), , 
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, 

, .  

27 -

(1)

(2). : , – 200 / , –

0,5 / , H
2
O

2
– 40 . 37 . 3 – , 

2, H
2
O

2
. 
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2.24.1.4

.  

ε-

- , 

. , 

, 

. , 

. , 

, 

, 

, , , 

. , 

, 

. 

, 

, , 

. . 28 , 

, , , 

.  



103

( . . . . )

( ), 

. 

33. , 

37° 6

( .29, 1), 

. 

28 -  , 

1 %

. (1) – , ; (2) – , 

; (3) – , 

; (4) – .



104

, 

. 

, ( .29, 2), 

2 , , 

( .29 3 4). 

29 -

(1)

; (2) ; (3)

; (4)

; (* - p 0.05)
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2.24.1.5

. 

2-6 , 

-100.  

, 

, 

. , 

, 0,02

6 , 73+/-2% . 

34. 

30 -

(1)

0,125 (2). : , 

– 200 / , 37 .
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, , 

6 . , 

, 

, , 

.  

2.24.2

. 

               , :

, , 

– (Tertov et

al., 1992; , 1999). , 

. 

in vivo, 

. 

,   

. , 

, 

, 

. , 

(Hevonoja et al, 2000). 

. 

2.24.2.1

  

. 35. 



107

  

. , , 

3 8 , 

. , 

. 

, , 

2E3, 2G1 7 2. - , 

, 2 3 (

100  3728-4306)

. 

2G1  7 2

-

, 

( . . 3). , 

3G4, - , 

. , 

-

in vivo .   

5F8 4C11.

1 1297 2377

2658 . , 

N

.  

, 

.  
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31 -  

     (1) (2)

- . 

, 

±

. 

, p<0,05. 



109

2.24.2.2

. 

. 32 33. , , 

, , 

3 8 2E3 ( . 32). 

, , -

, 4 11 ( . 32). 

. 

. 32 , 

5F8. 9

. , 2 3

. , 

, 

3728 4306 , 

. , 5F8 3G4, 

, 

. , 

, 

. 

.  
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9 - -100 , 

. –

, 

; - ; 0 –

. 

3 8

4 11 0

2 3 0

5F8 0 0 0

2G1 0 0

7C2 0 0

3G4 0 0 0



111

32 -

(1) (2)

-100 . 

, 

±

-100   

, 3 8

4 11 , 

. 5F8, 2G1, 7C2 3G4

. 

. 33 , 

4 11 5F8. 

, 

, 

3 8



112

( 9). 

, 

. 

5F8 3G4 ( 9). , 

9 , 

–

. 

, , 

, 

. , 

, 

.  
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33 -

(1) (2)

-100 . 

, 

± . 

  

2.24.2.3

. 

-100

, 

2. , 2 3 5F8

, 

2. 4C11 3 8

, , 

2. 7C2, 2G1 3G4
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2 .   

10 - -100 , 

. –

, 

; - ; 0 –

. 

2

3 8 0

4 11 0 0

2 3 0

5F8 0 0

2G1 0 0

7C2 0

3G4 0 0

34

7 2, 3 8, 5F8. 10

2 –   3 8

, 2 3

. , 
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3G4

, , 

2 , 

, 7 2

3G4, 

.  

34 -

(1) 2 (2)

-100 . 

, 

±

. 

. 35

3G4 7 2

. 

, . 

7 2 , 



116

, . , 

4 11 5F8

, 

( . 10). , , 

2

, . 

, 

– 2G1

. , 

2G1, 7C2 3G4 -100, 

, 

2. (7C2

3G4) , , 

( . 11). - , 

, 2

-100

, 

– . 
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35 -

(1) (2)

-100 . 

, 

±
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2.24.2.4

. 

, 

2G1, 5F8, 7 2  

. , 

2E3 3 8

, 

3G4 4C11, , 

. 

11. 

36 3 , 

, 

( 3 8), 

( 3G4)

( 7 2).  
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11 - -100 , 

. –

, ; -

; 0 –

. 

3 8

4 11 0

2 3

5F8 0 0

2G1 0

7C2 0

3G4 0



120

36  -

(1) (2)

-100 . 

, 

±

. 

, 

(H2O2, Cl-)

. 

, 

–

. , 

2 3

  

( 11). , 5F8

  , 

. 

, 



121

, 

. , 

.  



122

2.24.2.5

. 

-

100

, 3 8, 

2E3, 5F8 7C2 -

. : 4 11, 2G1 3G4

. 

2 3 3G4 41.  

, 

, 2 3 7 2

( 12). 4 11

, 

. 

, . 

. 



123

12 - -100 , 

. –

, ; -

; 0 –

. 

3 8

4 11 0 0

2 3

5F8 0

2G1 0

7C2

3G4 0 0



124

41 -

(1) , 

(2)

- ( 2 3, 3G4). 

, 

±



125

2.24.2.6

. 

  

13. 13

, 

, 

. 

. 

. 

. , 

2 3 , 

, 2, 

,  

.  

, 

3728 4306 , 

  

. , 

5F8

, 2

. , (1-1297



126

)

. 

13 - -100
. –

, 
; - ; 0 –

. 

3 8 4 11 2 3 5F8 2G1 7C2 3G4

0 0 0

0 0 0 0

0 0 0 0 0

2 0 0 0

0 0 0 0 0

0 0 0

0 0 0



127

2.24.3

, 

, 

, 

. 

, 

, . . 

. 

, 

, 

. , 

.  

, - (Talbot RM, 

2003), ( ), 

( ) (Khoo JC, 1990)

- -I. 

, - , 

, 

, , . 

. , 

, 

. , 

( )

( ), . 
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. . 

4  –

*

37° , % 37° , 

L 61 1900 O2 O30 O2 3 0,002% 0,01

L 64 3000 O13 O30 O13 15 0.03 % 0,1

L 81 2750 O3 O40 O3 2 0,0007% 0,0026

P85 4500 O26 O40 O26 16 0.02 % 0.044

F68 8400 O80 O27 O80 29 0,4% 0.044

-

. , F68, 

29

, L61 L81, 

( 3 2, 

), 85 L64

( 16 15, 

). 

                                           



129

- . 

, ( . - . . 

). 

2.24.3.1 85 L64 . 

85. , 

( . 38, 1). 

85

. , 

85 0,1% ( / %)

4,5 93%, 

0,01%

4,5 79 % ( . 38, 2 3). 

. 39

. 

39, 85 – 0.001%

.  



130

38 -

85. –

, 7,4, 2,5 / , 

37 , 1000 / . (1) –

85, (2) (3)

, , 0,1% 0,01% 85.
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85 , 

, 

( . 40). 

85 0,1%

, 

39 -

85. 

– , 7,4, 0,5 / , 

37 , 100 / . 

(1) – 85, 

(2),(3) (4) , , 0,001% 0,1% 0,01%

85.



132

, . . 

. , 

, , 

. 

40 -

85. –

, 7,4, 2,5 / , 

37 , 1000 / . (1) –

85, (2) –

0,1 % 85, 2

, (3) – 0,1 % 85, 

1 .
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, (0,03%), 

, –

( . 45)

0%

200%

400%

600%

800%

1000%

1200%

0 50 100 150 200 250 300

,
 %

,

L64 0,01% L64 0,005% L64 0,02%

41-

L64.  

– , 7,4, 1,0

/ , 37 , 

100 / . L64 0,01% –

0,01% L64, L64 0,005% –

0,005% L64, L64 0,02% –

0,02% L64.



134
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. 42

F68 0,4%
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L61 L81 3
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2

( . 43, 2). 

L61 - 0,22%

, – 0,0022%

( . 43 3). , 
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( . 44)

42 -
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– , 7,4, 0,5 / , 

37 , 100 / . 
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, 120
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120, 
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22 28 56

. 
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, 

45 . , 

. 

96 – (Nunc, Roskilde, 

Denmark). 100 RCA120

( ; GIBCO, Paisley, 

; KCl 0,2 / , KH2PO4 0,2 / , NaCl 8 / , Na2HPO4 1,15

/ , 7,2) 30 / 2

37°C. , 2 /

( ) ( / ), 

100 20 /

1 . 

/ 100

2-

20° . /

100 (1 / )

1 . 

0,1 , 4,5, 

0,04% 0,003% 2 2. 

30 37 . 

20 50% 2S 4. 
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46 - -
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, 
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95% , . 

. 

49

, 

. , 

, 

, . , 

, 

20-200 / . 

12 , 

, 

0,9 ( . 50). 
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, 

.  
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III.

( , 

, ). 

58 , 45 70

, 

6,5 / (250 / ). 

II 134 -

45-69 , 

6,5 / (250

/ ). 6,85

/ , 27,1 / 2.  

III 53-78

( , 

, ).  
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, 

, 

. 

. 

, ( > 32 / 2), 

1 , 

( > 105 . .). 

14 15 -

. 

14 - - , 

(I ), (II

) (III ). 

I II III   P*

, 60,3 (11,7) 60,8 (9,5) 70,3 (8,2) <0,001

, 175,1 (6,4) 176,0 (6,0) 162,4 (7,6) 0,034

, 81,4 (12,7) 84,1 (13,3) 82,2(13,8) 0,30

, / 2 26,5 (3,7) 27,1 (3,4) 27,2 (3,8) 0,36

, . . 141,1

(17,3)

146,0

(16,9)

144,2

(20,0)

0,13

, . . 85,5 (9,9) 87,3 (12,0) 81,9 (12,7) 0,002

( ) 18% 20% 55% <0,001

, -1 78,0 (11,1) 77,3 (10,5) 73,6 (10,8) <0,001

* - (ANOVA). 
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15 - - , 

(I ), (II

) (III ). 

I II III P*

, 60,6 (9,8) 62,2 (9,0) 69,8 (8,3) <0,001

, 162,0 (5,7) 163,2 (5,6) 162,1 (5,8) 0,052

, 69,9 (12,6) 74,3 (13,0) 73,0(14,2) 0,002

, / 2 26,7 (4,9) 27,9 (4,4) 27,7 (4,7) 0,015

, . . 130,6

(15,4)

140,2

(19,9)

140,1

(20,5)

<0,001

, . . 81,6 (9,8) 83,9 (10,5) 80,5 (11,0) 0,004

( ) 18% 24% 48% <0,001

, -1 77,7 (12,5) 74,5 (11,5) 71,9 (12,3) <0,001

* - (ANOVA). 

, 

, 

. 

( ). 

, 
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, ( - )

. 

. , -

, 

. 

-

.  

2- 98

40-74

. 

, 1 3

, 1 6

, 

. 

-

7,5

(12). 

Prosound (R.Seltzer, ). 

10 , 

. 

(Boehringer Mannheim GmbH, 

). 
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6000.  

16

. 

, 

2. 

16 / .  

16 -  . 

(n=98)

-

<16.0 /

(n=55)

-

>16.0 /

(n=43)

, 0,939±0,015 0,920±0,008 0,963±0,018 *

, 60,6±0,8 60,2±0,5 61,1±0,8

, / 231±4 224±2 240±3 *

, / 196±10 203±6 187±9

, / 42,6±1,1 42,0±0,6 43,4±1,0

, / 149±4 141±2 159±3 *

- , / 14,9±0,7 9,3±0,6 22,1±2,8 *

*, 

- , p<0,05. 
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. 

- , 

- ( 16).  

, -

( 17).  

17 - -

. 

χ2 p

, % , %

- 8,490 0,045 1,18 1,43 64,7 (62,1-

67,1)

60,1 (56,8-

65,9)

7,102 0,049 1,11 1,35 61,7 (56,5-

66,8)

42,9 (38,8-

47,0)

3,987 0,159 1,12 1,33 61,8 (58,2-

65,4)

45,3 (39,3-

51,3)

1,605 0,373 1,11 1,20 61,6 (58,3-

65,0)

45,7 (39,3-

52,2)

0,128 0,820 0,97 0,94 50,2 (39,9-

61,0)

38,1 (34,1-

42,2)

: 95% . 

-

, 

. , 

, , 
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0,939±0,015 (p=0.028). , 

, 

. 

, 
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52 (53,1%). 

21 (21,4%). , 25 (25,5%) 2
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, -

( 18). - , 

, 

. , 

, 

. - ( 16

/ ) , 
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2

78,3% ( 18).  

18. -

. 

χ2 p

, 

%

, 

%

- 15,602 0,001 2,57 6,25 63,5

(53,6-71,5)

78,3

(67,1-87,3)

0,031 0,904 0,96 0,92 72,4

(67,7-77,6)

58,1

(53,5-62,9)

0,031 0,904 0,97 0,91 64,3

(56,0-72,8)

39,0

(34,2-43,5)

0,010 0,973 0,99 0,98 36,3

(31,0-41,3)

34,8

(30,1-39,0)

0,008 0,986 1,00 1,00 48,0

(42,4-53,7)

43,4

(38,7-47,4)

: 95% . 

, 

.  
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( , 1947). 
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, (Schwartz
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Y. V., 1995; . ., 1999). , 
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A.N., 1985; Guyton J. R., 1985; Velican C., 1988; Mukhin D. N., 1991). 
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(Brooke B. S., 2003). 
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,  – , 
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, 

, , 

. 

, 

O, 

, , 

.  

, , 

, 

, 

(r = 0.72—0.95). 
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( O)
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. ,   
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-
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51. 

  

52. 50   

53. 

54. 52-53 , 

55. 

56. 20-200

100

57. 100

58. 
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59. 100

  

60. 

  

61. 100

  

62. 

63. 61-62 , 

64. 

10

65. 20-200

180

66. 

67. 180

1

68. 

69. 180

2

70. 

71. 180
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72. 70-71 , 

73. 

74. : 540 , 

1

75. 

76. , start

77. 

78. 

x=10* n/a2*5, 10 – ( )

a2, an –

an, a2 – 2, 

5-

; / . 

3.11

( ) :

= ( ) - ( ) - ( / 5), 

  – , 
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-

, 

- . 

3.12

( )

:

= ( )/( ), 

  -

, 

-

. 

3.13

. 

( ) I - :

. 

, 

. 

. 

II - :

, 



240

IIb - :

, 

, . 

III - :

, 

. 

IV - :

, 

. 

V - :

. 

, 

. , 

. 

:

1) 6,2 / 240

/ ;

2) 160 / ;

3) 200 / ;

4) 45 / 50

/ . 
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3.14 -

10-

:

P _ = 100*(1–exp(-exp( 2))), 

2 = (-2,1155149–

1)/exp(-0,3155–0,2784* 1), 

1

:

) :

1=11,1122-1,4792*ln( )-0,9119*ln( )-

0,7181*ln( / )-0,6727* -0,1759* -0,5865*

) :

1=5,2573+1,8515*ln( /74)-0,9119*ln( )-

0,7181*ln( / )-0,2767* -0,3758* -0,5865*

/ . 

10-

:

) :

_ =100*(1–0,9369a), 

=exp(y), 
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y=-8.9769+0.103* +0.010* +0.013* -

0.032* +0.317*log( )+0.658* +0.399* +0.382* _

) :

_ =31,25/(1+exp(12,5054-0.1031* -0.0117* -

0.0146* +0.0418* -0.3362*log( )-0.9361* -

0.3818* -0.3908* _ ))

/ . 

: -

; - ; -

; -

: - ; -

(0 1); -

(0 1); 0 1; _ -

1- 60 . 
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