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Tavi I. literaturis mimoxilva 

 

1.1. ;  
 (ABO, Rh-Hr, Kell  MN) 

 
1.1.1.   ABO   

    
 
 

  ,   

       

      

 (Chang 1957; Chang et al. 2012).    

     :   

    .  

   98%-  .   

    : , , 

    (Cohen  1982;  Blood Cell). 

      ,  

 8 - .         

  ,      

      (Duhm 

and Gerlach 1978) ( . 3).     

 ,      

    ,   -

 (Foder and Scharft 1981).    

    ,    

 . ,      -

  ,      

 ,     

(Freedman  1983).    
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. 3.  ( )    2000) 

    :  

 1   4,6-6,2  ,    

 4,2-5,4 .     

2,5×1013  .    120 

 .    1%  – 1 -   

2    .      

      –  

 .     1%-  

 (Laksmipathi   2009).   ( ) 

 .  166    

,   34 kD.   

 .  ,   
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   (  ,    O2  

–  ).   

      : 

    -   

   ,   

  .     

 –     

. 4-5      

     –

,     90-120  

,       

   (    2000). 

   ,     , 

 , ,    

    .    

    .   

  24     

  ( , .) (Chasis et al. 1989),  

,  

:  

.    

 (    2000),   

.  

, ,  

(Gardos 1959).   

. : , , ,  (Gardos 1959) 

  , ,   . 

  ,    

    (Giblett et al. 1982). 
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 - -6-  .  

  -6-   

,       

(Piomelli  et al. 1986). 

    ,    

   .  -  

   ,     

   (Siegel and Liu 1981).  , 

      . 

,      

   ,   

   1999).    ,  

       

   1999).  , ,  

     -

~  ~.      

  1977). , 

, , 

 

(Baranowska-Bosiacka et al. 2004).  

,  

 (Prasanna  and  Lorand  2000).    

      

.      

 .      

,        

 .      

 ,      
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 1990).     

    .   

      -

    ,    

 ( )  (Gray and  Kleema 1983; Anderson et al. 1989). 

       

 .    . .  

 .   -

     -

   . ,  

: 

 (Daniels et al. 2004; Garratty et al. 2004; 

Bloodbook.Com  2005).  

 (Anderson et al. 1989).  

,        

 ,  ,   . 

 ,     , 

 ,  . ,  

     

 (Anderson et al. 1989). 

,    

    : ABO, Rh, MN, Kell,  

Duffy ( . 4) (Hosseini-Maaf  2007;  Sjoberg  2010). -

   

 (Reid and Mohandas   2004; Storry  and  Olsson  2004; Daniels  2006).  -

, , 

  ABO    A     B  (Hosoi   2008), Rh-Hr   - C, c, E, e 

   D   (Reid  and  Lomas-Francis  2004).   MN  ,  -
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 M  N  (Peter  2000-2009),  Kell   K   k 

.      Duffy  ,     Fya     Fyb  

 (Daniels  2002). 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

. 4.          ( ) 
                                (Sjöberg Wester  2010) 
 

,  ABO       -

. -

, -

,  

(Blumenfeld  et  al.  2004;  Storry  and  Olsson  2004).  ABO   

 (Pipatvanichkul  et al. 2011) 

 (Hosoi 2008). -

,      -A -B -

.  

 - A3,  

. . ,  
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 ABO -7 .   

-7    6    .    

-4 ,      646T>A, 

681G>A, 771C>T  829G>A .  

 476C>T  745C>T  476C>T 

 (Pipatvanichkul  et al.  2011).    

,      -

, ,     

(Daniels et al. 2004; Reid and Lomas-Francis 2004; Garratty et al. 2005). , 

  , -

. , 

     ,  

   (Watkins  1980). -

  .    

: L-  (  

H- ), N-   A ) 

 D-  (  B  )  (Clausen  et al. 1985).  

 ABO , -

-

 (Falusi et al. 2000;  Akbas et al. 2003; Amin-ud-Din et al. 2004;   Khan  et al.  2004; 

Anees et al. 2005; Guleria et al.  2005;  Kazunari et al.  2006;  Khan et al.  2006;  Khalid et al.  

2006; Anees  et al. 2007;  Khan  et al.  2009;  Anees  And  Javad   2011).  

,  O(I)     

(Carraty  et al.  2005)  (Reid   and Lomas-Francis  2004).   

O   . 

  -    (55%)      (50%)  (egn.  

wikipedia.org). ,     

   O  
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 100 %- .     A(II) , 

 B(III) .     AB(IV) 

,  (Nwauche and Ejele  2004).  AB 

 

 (egn. wikipedia.org) , 

 A .  

, , ,  

45-50 % -   A  .  

,   A   40 %- .  A -

  (   80%-

) (Dean   2005).   B , -

, -

-

  (  10 %- ) (Encyclopedia Britannica 2002). 

,  

 ABO      O   46%- , A  - 27%- , B 

 - 20%-  AB  - 4%- .   O    -  

46%- , A  42%- , B  9%-  AB  3%-  (Pramanik    and  Pramanik 

2000;  Adeyemo  and Soboyejo    2006).    ,  50%-  

  O  ,  22,9%  - B  ,  21,3  %-   A      5,9%-  - AB  

 (Bakare et al. 2006).  

 ABO          .   

 1900  (Hossein-Maaf  2007; Hosoi  2008).  

 (Maxwell  et al. 1981;  Fauci et 

al. 2008; Koregol et al. 2010). ,  ABO  

  -9       9 q 34  (Daniels  2002; Daniels 

2004; Hossein-Maaf  2007; Guzman et al. 2009; Carvalho et al. 2010).   

  - A,B,H   

-A -B  
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 (Yamamoto et al. 1995).  

  (Hossein-Maaf 2007).  ABO-  

A   B   (Daniels et al.  2004)   4   A,  B,  AB  O (Yip  2002).   

,  O  A   B   (Daniels et 

al. 2004).   , ,    -

,     , -

, ,  (Falusi 2000;  Nakagoe et al. 2001; 

Jovanovic-Cupic  et al.  2008);      -

    ,  

, ,    (Nakanuma  et 

al. 1989;  Sarafian et al. 1994).  ABO  

 (A  B)    (O)  (Nakanuma et al. 1989; 

Lalueza-Fox  et al.   2008).   A    B     -

       -

 .      

  ( . 5),     

     

    (Hosseini-Maaf 2007).  ABO  

 O .  O  

 O01  O02,   G 

 6   261  (Yamamoto  2004 ). , 

   O ,   O  

 H  (Schhenkel-Brunner  2000). ,  O  

,    

  .   H  

 (Lalueza-Fox et al. 2008).  H ,  

 H   -19  (19 q 

13.3)   ABO  (Schhenkel-Brunner  2000). H 

  3  (5kb - )   , 
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 H    

 (htt://en.wik-ipedia.org/wikiA-BO_blood_system). 

,  ABO    

.   ABO   

 –  ( .5).  ABO  

 7 ,  28-688 -6 -7  

 (Lalueza-Fox et al. 2008).    ABO  

,  

 (Blumenfeld et al. 2004). A  B   

(A101  B101)  4 ,    

176, 235, 266  268 ,   Arg176Gly, Gly 235 Ser, Leu 266Met  gly268 Ala  

(Chester and Olsson  2001; Watkins  2001). ,  A  a1,3N- 

  ,    B  a1,3-

 (Sun et al. 2003; Hussein 2005).   

,   A ,  N- -

 H .  B ,  4 

  ,  D-   

(Lalueza-Fox et al.  2008).     

   A , 

,  

. ,  261  

 (Roubinet  et al. 2004 ). 

ABO : FUT1    FUT2.   

  a 1,2 ,   H 

    (Hossein-Maaf  2007).  FUT1 -

,  H -

  . FUT2   -

 H    (Oriol et al. 2000; Hossein-Maaf  
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2007). FUT1    FUT2  -19 

.   

 

 

 

 

 

. 5.     ABO     
    (1990, Trends     Biochem) 
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1.1.2.   Rh-Hr  

 

    ABO  Rh  

 (Enosolease and Bazuaye    

2008).    

   (Enosolease and 

Bazuaye 2008).  ,   Rh    

.  

Rh          

, ,  

(Denomme   2004).   

  RH  (Neil   

and   Reid   2000). Rh   

 (1 p36.1-p34-3 ) (Prager   2007).   

    . ,  Rh  

(RhD+)    ,   Rh   (RhD-)  

(Falusi  2000;  Nwauche  and Ejele   2004).  

      Rh-Hr   49 

   29  

 (Flegel and Wagner   2003;  Flegel   2007). Rh    

 - D, C, E, c  e (Daniels   2001).  ,  

   Rh  D  (RHD)  RhD ,  D 

.    RHCE    -   RhCE , , 

C, E, c   e .   “d”,    D  

  (Race et al.  1948).  

     ,  Rh  ,     

  RHD  RHCE  (   2001; Willy  et al.  2002;    Guzman et al.  

2009). ,   RHD  RHCE   
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30,000 kb . RHD  RHCE  417 , 

 6  

 (Marini  et al.  2000; Avent  2001).  RHD  RHCE     

  32-  35-  (Flegel    2002).  

,  RHD  RHCE   7  (Prager   2007).  

     ,  18%  D , 

   RHD     .  Rh 

, ,     

RHD , RHD  Cde  (Flegel    2002). 

,  RHD 

 ( . 6). ,  RHD  

RH  (D-)  (Flegel    2002).  ,      D  

(D-)  RHD     (Prager   2007). D 

 

 RHD  Cde   (Singleton  et al. 2000; 

Wanger  et al.  2001).  RH  D  

,  D    

 (Prager 2007).     ,    D -

 RHCE , , 

   RHD-CE-D  (Prager  2007).  , -

 RHDE  RHCE    RHCD  

 (Wagner and Flegel 2000). ,  

,  D ,  

  RhD  (Prager   2007). 

,  RH     -

.          -

  . 

 



 
 

27 
 

 

 

 

                       

 

 

        . 6.   RHD     RHD        
    (Wanger  and Flegel  2002) 
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1.1.3.  Kell  

 Kell   -

. -

,    

 (   2008).     ,   Kell  -

,         

  (Lee  et al.  2000;  Daniels  2005;  Denise  2005). 

Kell  Coombs-  1946  (Coombs et 

al. 1946).   ABO-  RH  

(Mohandas and Narla 2005; Lee  2007).  ,   K    

   (Chiaroni et al.  2006),    

  

 (    2008).  

,  K    

  9%- ,    -  3,5  %- .   Kell  

 K+k+    8,8%- -

  2%-  (Reid  and  Lomas-Francis  2004).  K-k+   -  -

 91%-  98%- ; Kell  K+k-   

 0,2 %- .   ,  

  .  

,   Kell   

 (3500-6000), -

  .  10 -

 (   2008). Kell -

   (Seto   2008 ). 

   ,  Kell   ,  93  kD -

 (   2008).  Kell  46 -
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 N- ,  

 (665 )  C- -

, . 

,  Kell   ( )   5 

 16 .  

 Kx - ,   

.      

     Kell 

 (Lee  et al. 2003).   Kx-

,    Kell   -

 (Kxglys 347-KellCys72) ( . 7) (Lee et al.  2000;  Seto 2008).   

  ,  Kell -

  ,  

      (2-  

)  (Marsh et al.  1987; Marsh  1992). Kell   ,  

,  (  2008).  

, , ,  

 Kell  

.   K0, 

 Kell     Kell  

 (Lee  et al.  2001). 

       Kell          Kell 

(K)  ,        10%-  

   (     2008).     
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             . 7.   Kell  Kx   
                               (Sjöberg Wester  2010) 
 
  Kell    28 -

 (Seto 2008). Kell  732 .  

 Kell ,  Kell   

(Mohandas and Narla 2005).  ,  

  Kell  

 (Lee   et al.  2000).  

Kell  21,5 kb  7q33 

,  19  (63-283 pb) 

(Mohand and Narla 2005; Seto 2008). ,  Kell  

, -

  Kell  (Daniel et al.  2004).  ,  
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Kell    Kx  

. 7).    Kx   (Calenda et al.  

2006). Kell  

,  ,    , 

     (Lee et al.  2000;  Wanger et al.  2002).  

  KX   ,        

 (Seto 2008). KX  5’ 

 82 bp. , -

,  3713 bp  3’ .   

 3 . ,   -

    (Lee et al. 2000).  KX -

   -

, ,  (Lee   et al.  2000). 

  ,  Kell   : Kell01  Kell02.  –

  578   ( -6 ), 

 Kell01  578T,   Kell02  578 C.  K  

 Ko  Kell    

.  

,   ,   Kx -

 (Redman 2000; Sjoberg Wester  2010). Kell1      Kell2 

   698C-T,    Thr193  Met- .  

Kell    5-  4  

N-  (Van Kamp et al. 2005). ,  

 10%  K  (Van 

Kamp et al.  2005). 
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1.1.4.    MN  

  MN    1927    -

 (Reid  2009).       

 (Guzman  et al.  2010).    ,   MN  

        (4p28-

4q31.1)  (Guzman  et al.  2010).   -

     -A-  (GPA)  B-  (GPB) (Guzman  et al.  2010). 

,  GPA  M  N  

 (  -  GPAm   GPAn  ),    GPB  

    N  (Arcellana   et al.  2011).  M  

N  NH2  

,    

  .   M  N -

 (Reid   2004;  Guzman  et al.  2010). 

 MN  -

: M, N   MN.   MNS   46 .     -

  5 :  M, N, S, s  U. -

,  

 (Mark   2005). 

,  M+    N+   75 %-

 (  M+N+    - 50%). S  

 55%- ,  s  

 89%- .  U ,  

.  U     (Mark   2005). 
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1.1.5.    
  

 

  ,    

   (Mattos et al.  2004;  Dean  2005;  

Schonewille et al.  2006).   

  .      

       

 (Oriol  1995).  ,      

.  

,  

 

.     

 (Christine and Walter  2007; Guzman et al. 2010;  

Pipatvanichukul   et al.  2011;  Carg  et al.  2012;). 

,  ABO  

 (Airid  et al.  1953; Clarke et al.  1959; 

Majufuria et al.  1988; Berges et al. 1989;   Alkout et al. 2000; Akhtar et al.  2003; Qureshi  

and bhatti   2003; Ziegler   et al.  2004;  Debelsteen et al.  2005;  Garrety   2005;  Cserti   and   

Dzik   2007;  Canonico  et al.  2008; Lethagen et al.  2008; Shyamal et  al.  2008;  Ben et al. 

2010;   Edgren et al. 2010;  Khan et al. 2009; Anstee 2010; Risch et al.  2010; Christine et al.  

2011; Gates et  al. 2011). ,  ABO -

. 

    

 (Tursen et al. 2005). -

, ,  

  -

 (Rasmi et al. 2009).  

,  ABO  



 
 

34 
 

.  ,  

  , , , 

 (Rasmi  et al. 2009 ).    0(I)    

,    

,  A(II)       -

   (Garratty   2005). 

,  ABO  O  

 (Fry et al. 2008). O(I)    

 (Bayan et al. 

2009).     (Bayan  et al. 2009;  Rasmi   et al. 2009).    

 ABO  A (II) ,   -

  B  . ,  

  1,5–  A   

(Nagervadze et al. 2006).  A(II)  -

   (Akhund et al. 2001; Demir et al. 

2007; Biswas et al. 2008).  A(II) -

.  0(I) , -

   .   

,   A  B -

 (Carpeggiani et al. 2010).  ,     ABO  

 

 

 (Teusper et al. 2010). , ,  

     

(Arowjolu et al. 2002; Demir et al. 2007).  

     

(Su et al. 2001).    B   

,   (Garratty 2005 ). ,  

,   0(I)  
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 A(II) ,  ,    -

.  

,  A(II)  

 (Garratty   2005). 

 Nagervadze   (2006) ,   -

 O(I)  B(III)  ,      

A(II) ,  

. ,   D    -

  .  D   d   

   1,05- . 

-

  C  CC . -

   E   (Nagervadze et al.  2006).  

       Jesch-  (2006) ,   A(II) 

   (Jesch et al. 2007).  

    ,  CDe/Cde  

. ,   cDe/cde –  

 (Garratty  2005).   

,  Kell  MN  

.  

,  Kell     

(Diguid   et al.  1990).  
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 1.1.6      
                              
 
 

        ,  ABO  

 

, .   

,   ,  

 (Ymamoto 2001; Kanbay et al. 2005).  ,  

 ABO  

 (Hu et al. 2000).  -

,  

 (Nakagoe  et al.  2001). 

  ,  ABO   

,  

. 

,  

,  ABO   

,  ABO  

 (Tursen et al. 2005).  -

 

 (Xie   et al.  2010). 

     Le Pendu    (2001)  , -

 ABO  -

 (Le Pendu  et  al.  2001). -

       

 (Hakomori    2002;  Hakomori    and  Handa   2002).   -

 (Le Pendu   et al. 2001; 

Hakomori  2002;   Fukuda   2002;  Hakomori 2003),  ,   -

,      (Ruckner  et al. 2000). 
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,  

.   

(Yamamoto  and   Clausen 1990; Clausen et al. 1994; Yamamoto  2000; Hakomori  2002; 

Hakomori   and  Handa   2002). 

    ,  A 

,    (Bayan  et al. 2009;   Guleria  et al.  2005). -

,  

 (Lethagen et al. 

2008;  Bayan et al. 2009; Peter and D'Aamo  2002-2009).  ABO -

     

. ,  (56%) -

,  O  (Romshoo et al. 1997; 

Rasmi et al. 2009),      

   A(II)  (Rasmi  et al. 2009; Bayan et al. 

2009; Edgren et al.  2010).   O    

,        

 (Bayan  et al. 2009;  Rasmi  et al. 2009),      

   O  

 (Iodice et al. 2010). ,  A(II) 

      -

,   O(I)    

   (Iodice et al. 2010).  ,   O(I)   

   -

, ,   

 (Guleria  et al.  2005).  ,     

     A   (Kurtenkov   et al. 1995).  

,      63% Rh 

 (RhD)  (Romshoo et al.  1997; Rasmi et al. 2009). 
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,  A  B  

 

 (You et al.  2000; Le  Pendu et al. 2001;   Su   et al.  2001;  

Guleria  et al.  2005).   ,   p53    A(II) 

 

 (Kurtenkov et al. 1995). ,    ABO  

        (Le 

Pendu et al. 2001).  

  (Tursen et al. 2005);  ,   

 

, ,  (Le Pendu et al.  2001),  

  (Moldvay et al. 2000; 

Nakagoe   et al. 2001; Nozoe et  al. 2004).         

A(II)       (Tursen  et al. 2005).   -

,    A(II)      -

  ,      O(I) . -

 A(II)  

 (Roots et al. 1998).  ,   

  A(II)  . ,    

 

(Graziano   et al. 1997).  ,     

 ABO  (9 34- ) 9q34-ze) (Simoneau  et al.  2000;   Gao et al.  

2004;  Kimura     et al.  2001).  ,    O(I) -

    ,  

 A(II)  

(Orlow  et al.  1998). 
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1.2.     
  

 
       „ “    -

     , 

.     ,   

, -

,  

. ,    

, -

,  

  ( ,     2003;   Olivera  et al. 2007).   

,  

 (World Health Organization  2004).  

    ,  

   (Parkin et al.  2005;  Ferlay  et al. 

2010; Word organization  2011).    

  -

,    (Piniewski-

Bond  et al.  2002;  Caporaso  2006).    

   ,    

 (Gutierrez and Salsamendi 2001). : ,  

, ,    (  

)  ( ,  

, , B , ,  

) (Oliverra et al. 2007; Soerjomataram et al. 2007). ,  

,    , ,  

   (Minamoto et al.  2000; Gutierrez  and Salsamendi   2001; 

Dewhirst   et al.  2003; Ohshima et al.  2003; Ohshima et al. 2005; Tworoger  et al. 2005; 

Eliassen et al.  2006;  Yager  and  Davidson   2006; Santoro  et al. 2009),   



 
 

40 
 

,  

   (Eyre  et  al.  2004).   

 

 (Hecht et al. 2003;  Boyle  2004; Doll et al. 2005; Secretan  et al. 

2009; Ramadas et al. 2010),  ( -

),  (Sopori  2002). ,   -

  ,  

     (Gram  et  al.  2005;  Ha  et al.  2007).  

, ,  

(Boyle et al. 2003;  Boffetta and Hashibe 2006),    (Holmes    and  

Willet   2004; Chlebowski   et al.  2012),    (American Cancer Society  2005; Breast 

cancer Society 2007; Frank et al. 2010),  (Samet and Cohen 2006),   

 (Cantor et al. 2006),  (American 

Cancer Society 2005; Boice 2006; Breast cancer Society 2007),  (Boyle   et al. 

2003),  (Mueller et al. 2006; Parkin 2006).  

 15% ,  

(Mork et al. 2001).   

,    (Bruse  2002). 

,  

.  

.  

   - -

 (Ferlay et al. 2010; 2008  

Estimates).  ( . 8)  

  (8- ,  (Ferlay   et 

al. 2010).    93%-  50  

 (ISD Online, 2010; Ofice  for National  Statistic 2010; Sasieni   et al.  2011). 

,  

:  ( )  
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).       20%-  

 (40-50 .  – 65%;  30-40 . – 25-35%;  25  

) (  http:nedug. Ru).  

   

  (  2000).  ,   

, ,  

 (Cramer   1992). 

-

. :  

(64%),  (60%),  (19%) 

  2003).    

, ,  

  (    2003). 

,   

: .  

 50-65  (     2000). -

,  

,  - , -

 (   2001;  

2001).  (  

)  

,  

.  

 ( ,  

, -

)  (    2004). , 

,  

(American Cancer Society 2009; Hua Tao and Freudenheim Jo   2010).  American  Cancer 
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Society -    2009    42 160 , -

  7 780   (American Cancer Society 2009).   

                                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

                           

 

   

 
 
 

.8.         
     
(Estimates  2008) 

 
      

   1983;  2000).   

   

    ,  

  (Sherman  2000). 
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 (Friberg et al. 2007). , ,  

    

 (IGF)  

 (Lukanova et al. 2004).   

 (Calle and Kaaks 2004). -

: ,  

    (   2000), 

, ,  

,  (  

),  (Friberg  et al. 2007),   (Schoten  et al. 

2004), , ,   , -

, ,  (4 ) (Weiderprass and Persson  

2001;      2001).   ,   

 (Pike et al. 

2004). ,    2-3-    

   (Bergstrom et al. 2001).    -

       

 9-  (    2001).  

 (  2- )  

 

(Parslov et al. 2000).  ,    

-

 ( . 9) (Parkin  et al.   2005;  Kim  et al.  2007).   



 
 

44 
 

 

 

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               

 
 

. 9.       
 (Parkin et al. 2005) 

 

American Cancer Society-   2007   180 150 

,  40 460 .  

, 2300 , 

 450   (American Cancer Society 2007). 

 

, , , ),  
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    (ARC, 2008; Lacey   et al. 

2009).   ,  3/4 –    -

   (Gutierrez and Salsamendi  2001).  

, , 

  , :  

, ,  (Lee et al. 

2011), ,     

(Fidaner et al. 2001;  Ozmen  2009;). 

  

 
 
 

1.3. ,   
 

 

      , 

     (  

),  

  (Polansky   

2003).  ,      5-6 ,   

  , ,  

 ( .10).  

  (Polansky   2003). -

,  

 

. -

,  

 (Bruce et al. 2002;  Speicher  et al. 2010). 
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                . 10.  

(Bruce et al.  2002) 
 

       , -

   -

,   -

 (Bruce et al. 2002). ,   -

, ,  de novo 

.  ,   

 

(Bruce et al.  2002).  

 ,  

 P53  K-ras .  APC ,    

. ,  APC   PU1-

-

 ALM-  (Rosenbauer   et  al.  2004).    
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,       

,   . 

    

  ,  

(Speicher  et al. 2010). ,    

 5’   GC  

.  ,   -

,  ,  “Cp ” (Cp Iclands). 

: 1, ,  

 (Speicher et al. 2010). ,  

.   

 de novo . 

, 1  

. ,    

,  X-     

   (Speicher et al. 2010). ,  

    , -

 „Cp “   HDAC-  (Bayan  et al. 2001). -

   in vitro- . 

, -

 (Speicher   et al. 2010). 

,  „Cp “   (CpG)  

     (Costello 

and Plass 2001;  Bailin   and Beston 2002;  Costello   2003;  Feinberg  2005;  Jones  et  al.   

2007)  (Gauddet et al. 

2003; Feinberg  and Tycko 2004).   

,  

. ,  CpG     

 (Ferguson et al. 2000).  ,     CpG-  
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    -

   (Zardo   et al.  2002). 

   ,  

 

   (Daniels  and  Singal 2004;  S peicher et al. 2010).  

 

.     . 

, , ,  

      (Suter et 

al.  2004). 

,  

 

-

 (Jones and Baylin 2007; Stearns et al.  2007).  ,      

(H3K4me, H3K36,  H3K79)  

,  H3K9, H3K27  H4K20  

 (Jenuwein and  Allis  2001).  

, ,   .   

MSH2-  TACSTD1 , 

 MSH- . ,  

   (Ligtenberg   et al.  2009). 

, -

. ., rac  

,  Pi3-    MEk/Erk 

,   .  ,   

VHL   ,     -

.   E-Cadherin- ,      

. ,  

. .  
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  K-ras  P53      -

,    BRAF  P53      

   (Speicher et al.  2010). 

,  

,  

.  BRCAI  BRCA2  

.  

,  P53  PTEN  

, : CHEK,  AQTM, NBC, NBC, RAD, BRIP  PALB2 

. 

  ,  BRCAI, BRIP1  PALB  

 (Walsh  and King  2007). 

 Katherine (2002)  HER1/neu   

 30 %-  (Katherine S et al. 

2002).  BRCA1  BRCA2  ,  

. ,   BRCA1  

      (Janavicius  2010). 

,  ATM -

. ,  ATM  

 (Yen-Li Lo et al. 2009).   

 PIK3CA ,  

.  PIK3CA  

 (Konstantinova  et al. 2008).  

  ,   P53 ,    ,   

.   P53 ,  

,  

,  

 (Hayat  2008). ,  
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.  

  P53     23 000-   -

 400     (Oliver  et al. 2002). 

     Toledo    and  Wahl-  (2006)  ,    P53  ,   

,  TAD- , PRD-  CTD . -

     P53-  

 (Toledo   and Wahl   2006). ,  

  DBD  P53     

 (Hayat   2008).   

  P53-  ( -

) (Joerger  et al. 2006). 

   ,    5-10%  

. 11)  ( ) (Panda et   al.  

2008; Lindor et al. 2008).   BRCA1   BRCA2 

 45%-80%-  (Antoniou  et al. 2003; 

Miyakis et al. 2002). , ,    BRCA2 , 

, , ,  

 (Van Asperen et al. 2005).  BRCA1   BRCA2    

,  

 (Tompson et al. 2002).    

 15-20%  -

 (Tompson   2004; Mavaddat  et  al. 2010).  BRCA1   BRCA2  -

, ,  

 ( )  

(Kiyotsugu    and  Yoshio    2004).    BRCA1   BRCA2   

                   

20        (Hayat    2007).     ,   ,      
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     . 11.   (Charpentier and  Aldaz  2000)       
  
                            1.    ; 
                            2.    ; 
                            3.    BRCA/2- ;  
                      4.    P53 - ;   
                            5.    ; 
                                          

  -

 (  (ALH),   

 in situ (LCIS),       

) (Hoogerbrugge et  al. 2003; Kauff  et al.  2005;  Hoogerbrugge 

et al. 2006). GWA- ,  

,  

    (Hunter et al. 

2007;   Thomas  et  al.  2009; Turnbull  et  al.   2010).  
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, -

 (SNPs)  ER - –

 (Broeks et al. 2011).  ER -  ER-  

 (BRCA1  BRCA2)  

  (Mavaddat  et  al. 2010).    , 

,  BRCA1   BRCA2 , 

 10-60 %-  

.    

 (RR=1,2; P=0,001) (Eeles et al. 2004). 

, ,   BRCA1  

BRCA2 ,     

    (Peto and  Lopez  2003).  

   APC, BRCA-1, E-    

.  BRCA2  

  ,  

.  BRCA-2    

 (Turner et al. 

2004). ,  BRCA2 -

 (Howlett et al. 2002),   

 (De Vos et al. 2005). 

,   (  

),       -

,   .  , 

   -

  (Speicher   et  al.  2010). 

 BRCA1   BRCA2 ,       

, .  

 P53    17q  .  ,    P53  

    Li-Fraumeni-  (LFS) (Eeles et al. 
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2004).   ,   Le-Fraumeni-    50-

75 %-  P53 .    ,  

,  P53  ,  

    (Eeles  et  al.  2004).   

,   , 

 ATM,  PABL2,  BRIP1   CHEK2  ,   

 

 (Olsen et al. 2001; Meijers-Heijboer et al. 2002;  Renwick  et al. 2006;  Seal   et 

al.  2006;  Rahman  et al.  2007) 

   ,   CHEK2  

.   22 q  -

)      ATM  ,    P53 - -

 BRCA   (Falck et al. 2001). ,   

 

.  , -

    

(Vahteristo et al. 2002). ,   CHEK2    1100delC   

 

 5 %- ,   BRCA1  

BRCA2  (Meijers-Heijboer  et al. 2002;  Vahteristo et al. 2002).  CHEK2 1100delC  

   2-    

,    10- -

 (Meijers-Heijboer  et   al. 2002;  Vahteristo et al. 2002).     

: Arg 180H - , Arg117Gly  Arg137Gln, 

    (Sodha  et al. 2002; 

Schute  et  al.  2003;  Desrichard  et  al.  2011). 

,   -

 2-5   ,    CHEK2  Null  

(Desrichard et al. 2011). ,  6q  HRAS1  
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,   ,   -

 (Thompson et al. 2002).  

,  

. 

 

 

1.4.       

       

, ,  

.    

,  

 (Henderson and Feigelson  2000;  2002; Clevenger et al. 2003; 

Eliassen et al. 2007; Faupel-Badger et  al.  2010). ,   

-

  (Sakata and   Sakai  2011). 

,    (  (E), -

 (P),  (T)) -

 ( , , ) 

        (Bender et al. 2011). 

      ( , , 

, ). ,  

,  

 (Vettera et al. 1999; Spangenburg et al. 2010).  70% 

, .  -  

.  25%  

 (Laycock  and  Wise  1996). 
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    , 

   (Lorincz and  Sukumar   2006).  -

,    -

,  

.     , -

        ( -

)  

 (Laycock and Wise 1996).  

, ,  

   ( , )  

   2000).   ,  

, ,  

 (    2000). 

, ,  

) ,  10-  

,   50-  (  2006).   

, . 

 

, ,  

  (Osborne and Schiff   2005). ,  

  (ER) -

 (Nemere et  al.   2003). , -

 (ER)  

   (Osborne et  al.  2001;  Schiff  et  al.  2005).  

, ,  -

  -

 (Bender et al. 2011).    -

   

 (Bender et al. 2011; Paul  2012).    
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  , , 

-

. ,  

,  

,  (Zeleniuch-Jacquotte  2001). -

 - , 

.   -

  ,     - -

, ,  

, . ,  

-

. , -

 -  

. ,  

  -

 (Laycock and Wise  1996). 

     ,   . 

-

 (Laycock and Wise  1996).  -

, ,     -

  . 

,  – 

.     

, ,  

, -

. ,  

  ,   -

,      

 –  
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. , 

 

  (  

  2000;   2006). 

, -

. ,          

.     2     (ER , ER ). 

 

 

,  

.  ,  ER   -

 (Anderson  

2002). 

    , -

  (PRA,  PRB). ,   PRB  ,    

PRA (PRB  164 ) (Anderson 2002).  

 

. 

,  PRB , 

 PRA- ,  PRB -  

 (Anderson  2002; Qiu et al. 2005).  

,   .    

,  

 (T) (ICMR Buleten 2003). ,  

 

  (Jane et al. 1999).  

, ,  

.  
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,  80%  

, .  -  

,  19%  1%  

 (Laycock and Wise  1996).  ,  

 

  2006). 

    ,  ,   -

 (DHT),  (A),  

(DHEA)  (DHEA-S). ,  

, -

,  

  , -

,  ,  (Bender et al.  2011).  

    ,      

 (Henderson and Feigelson     

2000;    2002). ,   

,     (Moolgavkar  1986).  -

 “ ”. 

 “ ” -

 ( ,   ) -

 (Henderson  et al. 1988 ).   

      ,  -  (E), -

 (P),  (T)  , ,  

(Sharma   and  Ray    2000)   (English   et al. 2001),   (Yager 

2000),    (Ray  and Gupta 2001;  SubbaRao 

et al. 2010).  

,  

 (ER),  



 
 

59 
 

. , -

 2/3-  (ER)  

   . , -

     -

 (Chen-Cheng  2006). 

Khan   (1994)  ,  

,  

. ,    

-       -

 (Lawson et al. 1999).  

 , -

, -

. ,  

 ( , )  

(Zhang   et al. 2002). 

  ,    

, ,  

 (Murphy et al. 1998). ,  

,  

. ,   -

     

,  

 (Key  et  al.  2002).  

,      

, ,  

. 

,   ,  

,  
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,   ,  

 (  2006). 

,  

.       

  )   

.    ,   -

  ,  

 (Bender et al. 2011). 

,     

,     

 (ICMR Buleten 2003). ,  

  

, ,  

(Secrto   1991).     (  

)  

 (Hinshelwood and Mendelson 2001; Onland-Moret 

et al. 2003). .  

,  

 (Dimitrakakis  et al. 2003;  Adly et  al. 2006;  

Hofling  et  al.  2007;  Dimitrakakis  et  al.  2010).  

      Onland-Moret (2003)    ,  

, 

,   -  

   (Somboonporn   2004).    

 Timothy (2002) ,  

 2-  

. ,   

 ( )     
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   .    ,  

 

   .  

,  

, ,   

     

 (Timothy et al. 2002). 

,  

 ( ),  

 ( )  

  2000;    2000; Turken et al. 2003).      

     

 (Saraiva et al. 2005). ,  

 (TH)  

,   -  (  

 -   (T3)  (T4) -  

)  ,  

 (        2000;  Yen  2001;  Harvey  and  

Williams 2002). 

  . 

,  

, ,  

 (   

2000).  

, ,  

.    

, -

,    . 
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-

: , 

,  

   ,    , 

   -  ,  

 (    1989;    2006).  

   

,  

-

, ,  

, , , -

, .  ,  

, , -

, 

 

 (Suzuki   2005;   2006).  

-

,  

, .  ,  

     ,   . 
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Tavi II. kvlevis obieqti da meTodebi 

2.1.  

 (20-45 ),  

(50-65 )  (65-75 )  

 ( ) 

.   

, ,   -

.             

.   

 

2.2. .  

   

 ( , 

.., , 1994,   Judd W.L. 1994). 

     ABO, Rh, MN  Kell  

 

(Voak   1989).    

:     - ,  - ,  -D,    -C,  -c,  -E,  -e,  -K,  -M,  -N  (Watkins  et al. 1988) 

(  « »  ).   

 

2.2. .  

 

    0  

,  F.Bernstein (Berstein  F. 1925) , 

   .   0,  

  r, p  q  :  
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r= O  

p = 1- OA ; 

q = 1- OB  
 : 

0,  – 0(I), A(II)  B(III)  

. 

Rh  

: 

1. D = 1 - dd ; 

2. C = 1 - cc ; 

3. E = 1 - ee ; 

4. c = 1 - CC ; 

5. e = 1 - EE . 
 : 

D,  C,  E,  c,  e  –      

, dd, cc, ee, CC  EE –  

. Rh  A. E. Mourant  

:  

1.            cde = ccddee ; 

2.            Cde =
cde
ddee

2
; 

3.            cdE = 
cde
ddEe

2
 

4.            cDe =
cde

ccDee
2

; 

5.            cDE= 2cdEccDEE - dE; 

6.           CDe = 2CdeCCDee - de; 

7.           CDE=
)(2 cdeCDe

CCDEe  

 

: 

 ccddee,  Ccddee, ccddEe,  ccDee,  CCDee  ccDEE –  

. 
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RhD  Kell  

: 

                                q=   
N

naa  ,            p= 1-q 

: 

aan   (dd  

kk),  N - . 

MN  

: 

     P= 
N

nn ABA 2
1

,                   q =   
N

nn ABB 2
1

 

: 

An  – M ,   

ABn  - MN ,  

 Bn  - N . 

 

: 

                                           M = (100 )/P P n   , 1975), 

 : 

 –  %,   

n – . 

 

2.3.   
 (Jenner 1982;  Siiteri et. al. 1982; Hahlin et al. 1990) 

 
 

(ELAIZA). . ,  

. 
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,  

 ( ),  

.  

 

). ,  

 

 ( ). 

 - 

 (TMB) .  

 (HCl  H2SO4).  

 450  

.    

 

2. 4.   

(Walter   1998) 

       -

,  (Graphpad prisma 6)  

(P<0.05). 

 

 

 

 

 

 



 
 

67 
 

Tavi III. eqsperimentuli nawili 

3.1.    (   
)      

 

 

   

, -

. -

-

 (   1988). -

,   -

, -

, ,  

  (    1987). 

, -

 (Garraty   2005; Jovanovic-Coupic et al.  2008; Amunadottir et 

al. 2009; Bayan et al. 2009; Anstee et al. 2010; Edgern et al. 2010; Greer  et al. 2010; Qiu et al. 

2010; Gates et al. 2011). ,  

   (Constantini  et al. 1990).   

, , -

  ( , ) -

 

. ,        

.  

 ABO .   -

     O(I), 

A(II), B(III), AB(IV),     



 
 

68 
 

 

 ( .1; .12).  ABO  

   ABO  O(I)   A(II) 

,     

 ( .1;  

.12) ,    

 O(I)  

        

 O(I)  .     -

,    A(II) -

.  AB(IV)  3.42-  

   6.5-

    . -

 B(III) ,   -

  ,   -

  . 

                                                                                                                                 1 
    

   ABO   
  

ABO  
 

  
 

 
 

          (n=130) 

  
 

  
  

 
    (n=60) 

 
 

 
 

 
 

(n=115) 
O(I) 50±4.3% 45±6.4%         53±4.6% 
A(II) 36.92±4.2% 43.33±3.2% 36.5±4.48% 
B(III) 12.3±2.8% 6.66±3.21% 7.8±2.5% 

AB(IV) 0.76±0.7% 5±2.2% 2.6±1.48 
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       .12.        
                        ABO     -      
                                            
                     .  
                     .  
                     .  
 
 

       

 ( , 

)  ABO  -

  .  ,   r  

.  p       

 

.   q ,          

0

10

20

30

40

50

60

70

O(I) A(II) B(III) AB(IV)

(%
)
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  ( . 2; .13). ,   p  -

   

.                                                                                                                                   

                                                                                              2  

    
   ABO   

 

 

 

 

 

 

 

 

 

  Rh-Hr  –

, ,    

   .  

,  Rh-Hr     

   :  e    c   D  C   E;   

     

, Rh-Hr     

:  e  D  c C E;  

                     D      

 

ABO   
 

 
 

 
(n=130) 

 

 
 

 
 

 
 

(n=60) 

 
 

 
 

 
 

(n=115) 

r  0.7 0.67 0.73  

p  0.08 0.12 0.05 

q  0.22  0.21 0.23 
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0,67

0,120,21
0

0,2
0,4
0,6
0,8

r

pq

                 

0,73

0,050,23
0

0,2
0,4
0,6
0,8

r

pq

   

 .                                                 . 

            .  13.        
                                     ABO       
                                   
                               .  
                           .  
                           .    

 

,  ( 1.1- ),  

 ( 1.13- )      ( .  3;  .  14),  C    

 (55%  54.61% )   

. -

, .    C   
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 1.36- .   Rh-Hr  c  -

-

, -

.  Rh-Hr     E , 

  -

 ( 2.25- ) -

  . e -

  :   

   ( . 3; . 14).       

                                                                                                                               3  
Rh-Hr      

 
 

Rh-Hr   
 
 

 
 

    (n=130) 

 
 

 
 

 
 

(n=60) 

 
 

 
 

 
(n=115) 

D  83.07±3.2%  91.6±3.2%  93.9±2.29%  

C  54.61±4.3%  55±6.4% 40± 4.56%  

c  92.30±2.3%  83.33±4.8% 87.39±4.61%  

E  18.46±3.4%  41.66±6% 25.2±4.04% 

e  99.23±0.7%       95±2.8% 93.9±2.29%  

   

,   

D   E  , -

.     c 

  e         

  )  -

. 
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           .  14.       
                                Rh-Hr        
                            (D, C, c, E, e)               
                         .  
                         .  
                         .  
 
       

     Rh-Hr  -

,  -

 ( . 4; . 15).  ,  D  

   

 ( 1.3- ) .  

 c  ,      

0

20

40

60

80

100

120

D C c E e

 
,

(%
)



 
 

74 
 

 ( 1.13- ) -

,   e-  

  -

.  Rh-Hr  C   E , -

     -

    ( . 4; . 15).  

 
                                                                                                         4 
      

    Rh-Hr           
 

  

Rh-Hr   
  
 

 
(n=130) 

 
 

 
 

 
 

(n=60) 

 
 

 
 

 
 

(n=115) 

D 0.6 0.8 0.67 
C 0.42 0.45 0.27 
c 0.72 0.7 0.82 
E 0.22 0.25 0.17 
e  0.7 0.86 0.8 
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           . 15.            
                                    Rh-Hr     
                                   
                              .   
                              .  
                              .  
 

 

         

 Rh-Hr   

 ( .5; .16). , -

 cc,  EE   Ee   -

       ( 1.15- , 

4.3-  1.9- ). ,  cc,  EE   -

 

.  

0.8

0.45

0.7

0.25

0.86
D

C

c

E

e

0.67

0.27

0.82

0.17

0.8

D

C

c

E

e
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  5 
        

  Rh-Hr      
  

Rh-Hr  
 

 
 

       
(n=130) 

 
 

  
 

 
 

(n=60) 

 
 

 
 

(n=115) 

CC 9.23±2.5%  8.33±2.8% 3.47±1.7%  

Cc  46.15±4.3%  33.3±6% 37.39±4.51%  

cc  44.61±4.3%  51.66±6% 53.9±4.46%  

EE  0.76±0.7%  3.33±2.3% 4.34±1.9%  

Ee  17.69±3.3%  35±6.1% 20.86±3.78%  

ee  81.54±3.4%            55±6.4% 74.78±4.04%  

 

 Ee   cc, EE -

 

 

  

. CC, Cc     ee      

    , ,  

,  

 

CC                ( . 5; .16). 
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            .16.         
                                     Rh-Hr     
                          
                         .   
                         .       
                         .     
 

 
      Rh-Hr    -

 (CCDEe,  CcDEe, CCDee, 

CeDee,  ccDEE, ccDEe, ccDee, Ccddee,   ccddee)    

   

  (CcDEe, CCDee, CeDee,  ccDEE, ccDEe, ccDee  ccddee),   

 (CcDEe, CCDee, 

CeDee,  ccDEE, ccDEe, ccDee, Ccddee,   ccddee  ) ( . 6. . 17).   
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                                                                                                                                 6   

       
 Rh-Hr     

  

Rh-Hr  
  

 

 
 

(n=130) 

 
 

 
 

 
 

          (n=60) 

 
 

 
 

  
(n=115) 

CCDEe  0.76±0.7%   0±0%  0±0%  

CcDEe  10±2.6% 15±4.6% 8.69±2.62%  

CCDee  9.23±2.53%  11.66±4.1% 3.47±1.7%  

CcDee  37.69±4.2%  20±5.1% 23.47±3.95%  

ccDEE  0.76±0.7%  3.3±2.2% 3.47±1.7%  

ccDEe  7.69±2.3%  3.33±2.3% 12.17±3.04%  

ccDee  16.2±3.2%  23.33±5% 41.73±4.59%  

Ccddee  0.76±0.7%  0±0% 0.89±0.89%  

ccddee  16.15±2.3%  8.33±2.8% 5.2±2.07%  

 

.  

, -

 (CcDEe,   ccDEE     ccDee)    (  1.5- ,  

4.3-     1.4- ).   CcDee    ccddee , 

 

  ( .6. . 17).  

,   ccDEe    ccDee  

 ( 1.5-  2.5- ).  CcDee,  CCDee, CcDee   ccddee 
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  -

. 

 

 

 

       

 

 

 

 

 

  

 

              

 

  

 

 

.17      
     Rh-Hr    

                            
                     .  
                     .  
                     .  

 

            

  Rh-Hr      .  

   ,   cde   

    -
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CcDEe
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CcDee

ccDEE

ccDEe

ccDee
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R
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H
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 ,  
   

(%
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  . Cde  

.   cdE ,  

. cDe  

     

  ( 4.1- )  2.05- -

. cDE  

-

   ( 4.1- )    2.05- -

.  CDe    

-

     -

  . CDE  

  -

  

 ( .7; . 18).          

                                                                                                                             7 
      

  R h-Hr           

 

Rh-Hr   
  

 
       

(n=130) 

 
  

  
 

 
  

(n=60) 

 
  

 
 

 
(n=115) 

cde  0.35  0.25 0.29  
Cde  0.07  0 0  
cdE  0  0 0  
cDe  0.17  0.35 0.7  
cDE  0.07  0.22 0.16 
CDe  0.25  0.22 0.18 
CDE  0.06  0.11 0 
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  . 18.            
                      Rh-Hr        
                        
               .   
               .    
               .  

 



 
 

82 
 

 
    ,   ,  

  Rh-Hr  -

  6 , -

     5  

,        

 4 . ,  

,    Cde  .   

 cdE  ,        .  

, , ,  

  Rh-Hr     -

  cDe   cDE  

,    

  CDE-  cDE        

 

. 

          

  Kell   

.  

                                                                                                   8    
,   

 Kell       
   

                                       

Kell  
  

 

 
 

(n=130) 

  
 

 
 

 
(n=60) 

 
  

 
 

 
(n=115) 

K(+)  3.84±1.68% 8.3±3.5% 6.95±2.8% 
K(-)  96.15±1.68% 91.67±3.5% 93.84±2.2%  
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       ,    

 K(-) ,  

,   

 K(+)     ( 2.1- ; 1.8- )  

    ( . 8; .19).  K(+) -

    

   . 

                                    

0
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100

120
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 , 
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%
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          . 19.            
                              Kell     - 
                              
                        .  
                        .    
                        .   
 



 
 

84 
 

Kell          

   p(K)  

,  

   

.    q(k) ,   

  ,   

 ( .9; 

.20). ,  

  Kell    p(K)  .                                                                                         

                                                                                                      9   

,   
 Kell              

 

Kell  
 
  

          
 

(n=130) 

  

 
 

 
 

 
 

(n=60) 

 
 

 
 
 

(n=115) 

p(K)  0.02  0.06 0.04 

q(k)  0.98  0.94 0.96  

 

           MN  

.10; . 21).      

:M(M+ N-), N (M-N+)    MN  (  M+N+).   -10   .   ,   

:  M(M+ N-)   MN( M+N+)   

N(M-N+)      M   ,        

  ,      

     

  .     
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   .  N  -

,             
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                                                                                                                       10 

   
 MN      

 

MN 
 
 

 
 

(n=130) 

 
 

  
 

 
 

(n=60) 

   
   

 
  

            (n=115) 

M  51.53±4.3%  50±6.4% 43.47±4.6%  

N  10.67 ±2.7%  16.6±4.3% 21.71±3.8%  

MN  37.69± 4.2%  33.3±6% 34.78±4.4%  

 

 ( 1.5-  2.03- )  

, ,  

.   -

  ( .10; . 21).  

MN   p(M)   q(N)     

  p(M) ,   q(N)- .  

  ,      p(M)   

,  

.  q(N) ,  

, .    

 ( . 11;  . 22). 

, N  

, ,  

 p(K)  .   M  MN   -

,         . 

 



 
 

87 
 

 

                                                                                            

 

 

 
 
 
 
 
 

                                 

                                                                                                         

                                           

 

 

       

                

 

 

    

 

  
 
       .  21.               

                           MN    -         
                           
                  .  
                  .  
                  .  
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 11 

 

                 
  MN       

  
 

MN 
 
 

 
 

   (n=130) 

 
 

 
 

(n=60) 

 
 

 
 

 

(n=115) 

p(M)  0.7 

 

0.66 0.6 

q(N)  0.29 

 

0.33 0.39 
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   . 22.   ,         
                 MN        
               .  
               .    
               .  
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3.2.      (     
)              

   

 

,  ABO    -

 . ,  

     (Anderson et al. 

1984;  Abobaker et al.  2009; Stamatakos et al.  2009; Dede et al.  2010).    1921  

  ,  B  AB -

, ,   

  (Alexander  1921;  Stamatakos  et al.  2009).   

          

 (Parkin et al.   2005; Kim et al. 2007).    -

.     ABO  

,  ABO  -

, -

 (Stamatakos et al. 2009).  

 ABO    -

,  

. ,  

.    

,    

      (ABO, Rh, Kell, MN)   

  -

  .  

   ,      ,   

    -

     ABO      .  



 
 

91 
 

 ABO -

 :  O(I)   A(II)     B(III)    AB(IV)  ( . 12 ). 

                                                                                                             12 

      
   ABO   

 
ABO  

 
  

 

 
 

       (n=130) 

               
 

  
 

 

(n=60) 

    
 
 

 
       (n=130) 

O(I)     50±4.3% 43.3±6.3% 40±4.2% 

A(II) 36.92±4.2%           45±6.4% 48.46±4.3% 

B(III) 12.3±2.8% 10±3.8% 8.46±2.4% 

AB(IV) 0.76±0.7% 1.66±1.6% 3.07±1.5% 

 

-

,  ABO    

 A(II)  ( . 12; 

.23). A(II)   , -

,  

 (1.2- ; 1.3- ),   O(I)   -

 ( 1.15- ; 1- ) .  

B(III)  AB(IV) ,    O(I)  

A(II) . B(III)    

    -

 ( 1.2- ; 1.4- ),  AB(IV)  

   ( 2.1- ) -

   ( 4- )  

. ,  



 
 

92 
 

    A(II)    ,  

B(III)   AB(IV)       -

. ,   -

 A(II)  ( -

  B(III)    (Stamatakos et al.  2009).    

 

                                  

                .23.                    
                                          ABO      
                                     

                     .  
                     .  
                     .      
 

         ,    -

.    ,  “    

  ” (Stamatakos et al.  2009).      



 
 

93 
 

                 

  ,   ( , 

)  ABO -

.  

       ,   r   p   

        

   ( . 13; 

.24).   q ,  , 

,  ( 1.27- ) 

 ( 1.4- ) -

. 

                                                                                                                               13 

      
    ABO   

 

 

 

 

 

 

 

,   q  

      .  

 

ABO   
 

 
 

(n=130) 

   
 

 
 

 
     (n=60) 

   
 

 
 

 
     (n=130) 

r 0.7 0.65 0.63 

p 0.08 0.07 0.07 

q 0.22 0.28 0.31 



 
 

94 
 

 

 

                                   

                                                   

         .24.     ,       
                                 ABO          
                              

                .  
                .  
                .  

 

     Rh-Hr  -

,   -

   .  
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  ,  Rh-Hr     

: e c  D  C  E ( . 14; 

.25)  

                                                                                        14 

      
    Rh-Hr   

 

Rh-Hr   
 
  

 
 

(n=130)  

  
 

 
 

 
           (n=60) 

  
 

 
 

  
(n=130) 

D  83.07±3.2%  93.3±3.2%  94.6±1.98%  

C  54.61±4.3%  48.3±6.4% 46.92± 4.3%  

c  92.3±2.3%  95±2.8% 93.84±2.1%  

E  18.46±3.4%  33.3±6.08% 23.07±3.6%  

e  99.23±0.7%  95±2.8% 97.69±1.3%  

  

  Rh-Hr    D, C, E, c  e  

 ( , ) -

    D  E . -

,   E  ,     

   

(14.8%)    4.61%-   . D  

  ,  

 (10%)    (11.53%)   

 ( . 14; .25).  
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  .  25.     ,       
                              Rh-Hr     
                       (D, C, c, E, e)               
                    
                    
                    

 
      ,  D  E   ,  -

  -

.  D -

 

 (Willy   2002).                

     C ,  

     

( 1.12-  1.16- )  ( . 14; .25). 

, C      

.  
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,    Rh (+)  A  

, .   

,  1.9-  Rh(+) 

A    ,  A   Rh (-)    

   (Stamatakos et al. 2009). 

 Rh-Hr  .  

   ( , ) -

 Rh-Hr    D, c    e   . -

-

.  

,  C   E  

       ( . 15; . 26). 

                                                                                                                      15 

             
    Rh-Hr       

 

Rh-Hr   
  
 

 
 

(n=130) 

  
 

 
 

 
(n=60) 

  
 

 
 

 
( n=130) 

D 0.6 0.76 0.8 

C 0.42 0.29 0.37 

c 0.72 0.78 0.8 

E 0.22 0.19 0.24 

e 0.7 0.78 0.9 
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.  

 

 

                 . .                                                                              

         . 26.    ,       
                                  Rh-Hr      
                                 
                            .   
                            .  
                             .  
 
 
 

 

 

                                                                                                                      

0.76

0.29

0.78

0.19

0.78

D

C

c

E

e
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  -

  Rh-Hr    ( . 

16; .27).    

 16 

  ,       
   Rh-Hr       

 
  

Rh-Hr  
 

 
 

 
       

(n=130) 

  
  

 
 

 
(n=60) 

  
 

 
 

 
(n=130) 

 
CC 9.23±2.5%  5±2.8% 8.15±2.1%  

Cc       46.15±4.3%  43.3±6.3% 40.76±4.3%  
cc       44.61±4.3%  55.6±6.4% 53.07±4.3%  
EE  0.76±0.7%  5±2.8% 2.3±1.3%  
Ee       17.69±3.3%  28.3±5.8% 21.53±3.6%  
ee        81.54±3.4%  66.6±6.08% 76.15±3.7%  

  

  ,    

  Rh-Hr    -

 -  cc, EE, Ee.  , ,   Rh-Hr  -

   

.  

  Rh-Hr     -  CC,  Cc, ee  -

   -

, -

. 
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   ,   -

 cc,  EE   Ee     

        . 

 

                              

                                

      .27.   ,        
                            Rh-Hr    
                      
                     .  
                     .      
                     .    
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     Rh-Hr    -

    

 (CCDEe,  CcDEe, CCDee, CcDee,  ccDEE, ccDEe, ccDee, Ccddee,   

ccddee),        -

      (CcDEe, CCDee, 

CcDee,  ccDEE, ccDEe, ccDee    ccddee ( . 17; . 28).   

                                                                                                             17  

     ,         
   Rh-Hr      

 

Rh-Hr  
  

 

 
 

 (n=130) 

 

   
 

          
 

 

( n=60) 

 
 

 
 

 

(n=130) 

  CCDEe  0.76±0.7%  1.66±1.64%  0.76±0.7%  

CcDEe  10±2.6% 11.66±4.1% 11.53±2.8%  

CCDee  9.23±2.53%  3.3±2.8% 6.15±2.1%  

CcDee  37.69±4.2%  30±5.9% 28.46±3.9%  

ccDEE  0.76±0.7%  5±2.8% 23±1.2%  

ccDEe  7.69±2.3%  15±4.6% 8.46±2.4%  

ccDee  16.2±3.2%  26.66±5.7% 36.92±4.2%  

Ccddee  0.76±0.7%  0±0% 0.76±0.7%  

ccddee  16.15±2.3%  6.66±3.2% 4.61±1.8%  

 

  .  

 Rh-Hr    CCDEe    Ccddee     

  ,              
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,      -

  Ccddee  .   

  CcDEe  ,   -

           

  -

. ,  

      -

     ccDEe   

    .      

Rh-Hr   ccDee  ,   -

     

   

.  Rh-Hr   ccDEE     

     

     

  . -

  ccddee    CcDee     , 

            

       

  .  

,  Rh-Hr    

CcDee, CCDee   ccddee   -

,  ccDEe  ccDEE  -

   

.                                                             



 
 

103 
 

0 10 20 30 40 50

CCDEe

CcDEe

CCDee

CcDee

ccDEE

ccDEe

ccDee

Ccddee

ccddee

R
h-

H
r -

 
 

,  
(%

)

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

      .28.    ,        
                             Rh-Hr        
                        
                     .  
                     .  
                     .  

 
 

               Rh  

 ( . 18; . 29) ,  

  Rh-Hr   

        -

,     



 
 

104 
 

      . cdE       -

           -

.      Cde   ,  

 

. -

, -

 cDe   cDE  ( . 18; . 29).   cDe    -

 

( 4,5- ),  cDE   ,  

. 

                                                                                                                              18 

          ,        
           Rh-Hr          

 

Rh-Hr   
  

 

 
  

 (n=130) 

    
  

 
 

  
(n=60) 

   
  

 
 

 
(n=130) 

cde  0.35  0.24 0.18 
Cde  0.07  0 0.01 
cdE  0  0 0 
cDe  0.17  0.54 0.78 
cDE  0.07  0.22 0.13 
CDe  0.25  0.17 0.19 
CDE  0.06  0.02 0.06 
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. 

 

            

                                . . 

 

        . 29.   ,         
                                   Rh-Hr           
                                        

                   .  
                   .    
                   .  
 
 



 
 

106 
 

 

,  , Kell  

,   (96.15%) 

K(-) ,  K(+)  (3.84% ) ( . 19; .30).   

      K(-) -

 87.69 %,     88.33%.   

,  K(-)       

    ,  

    -

  (8.46%- ).   K(+),    K(-)  

,     (3.2- )  

  . 

                                                                                                                          19    

    ,        
           Kell         

 

     ,      ,    -

 Kell -

  K(+)    

      .  

 

Kell  
  

 

- 
 

(n=130) 

  
 

    
 

                (n=60) 

  
  

 
 

 
(n=130) 

K(+) 3.84±1.68% 11.6±4.3% 12.3±2.8% 

K(-) 96.15±1.68% 88.33±4.14% 87.69±2.8% 
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        . 30.    ,             
                      Kell       
                     
                 .  
                 .    
                 .   
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Kell       ( . 20; .31)  

   

p(K)   

.  p(K)   -

    3-  

 3.5-   .   q(k)  

,      

  . , 

  ,         

  p(K)  . 

          

   20  

  ,              
   Kell        

 

Kell  
 
 

  
 

(n=130) 
 

  
 

 
 

(n=60) 

  
 

 
 

 
(n=130) 

p(K) 0.02 0.06 0.07 

q(k) 0.98 0.94 0.93 
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       . 31.    ,             
                          Kell              
                       
                   .                                                        
                   .   
                 .  
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, , MN . 

:  M(M+ N-);  N (N +M-);   MN  (  M+N+). 

-21- ,  

 M   ,  

.    

,    ( 1.16- ) -

   M     .  N   

, -

  .  

  MN ,      ( 1.1- ) -

 ( 1.22- )  

  ( .21; .32). 

                                                                                                                                        21 

  ,              
     MN    

MN 
 
 

 
 

    (n=130) 

  
  

 
 

 
(n=60) 

   
  

 
 

 
(n=130) 

M  51.53±4.3%  50±6.4% 60±4.2%  

N  10.67 ±2.7%  13.3±4.3% 9.23±2.5%  

MN  37.69± 4.2%  41.6±6.3% 30.76±4%  

 

, ,        

     MN    N  MN -

  ,    M   

. 
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        .  32.     ,             
                               MN        
                          
                    .  
                    .  
                    .  
 

       MN  p(M)  q(N) , ,   

  ,    

   p (M)   q(N)   

 ( . 22; .33).                                                                       

 



 
 

112 
 

                                                                                                              22 

  ,              
      MN      

 

MN 
 
 

 
 

(n=130) 

  
 

 
 

  
(n=60) 

  
 

 
 

 
( n=130) 

 
p(M)  0.7 0.68 0.75  

q(N)  0.29 0.31 0.24  

 

  , 

    

.        ,   

   

(Hu et al.  2000;  Zitelslberger   et al.   2001).    ,  

    

(Nakagoe et al.  2001),     

 (Le Pendu et al.  2001). 
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. 33.   ,             
                         MN             
                                               
                  .  
                  .    
                  .  
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3.3.    ,   
 

   
,  

    
 
 

    ,  ABO  

,  

 (Stamatakos et al.  2009),  

 (Adamian 2005;   

Wolpin et al.  2009).  ABO   

,  

.  

,    

  (Royer  and  Lu  2011;  Elbenbas et al.  2013 ).    

  ,  ABO  -

 (Hu and Roth 

2000).    ,   

    -

, ,   (Wolpin et al.  

2009)   (Nakagoe et al.  2001). ,  

 ABO   (Le Pendu et al. 2001)   

.  

     

      (Hakomori   2002; Hakomori  and Handa  

2002).    

, -

,  ABO    
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) .     

    -

   O(I), A(II), B(III), AB(IV),    ,  

 

.23; . 34).   ABO   -

   ABO  O(I)   A(II) -

,    

, ,   -

 A(II) -

        -

    A(II) .   

B(III)  ,      

 O(I)   A(II)   ,  2-  

 

. 

                                                                                                                         23 
 

,  ,  
     ABO   

     

 ABO  
 

 
 

  
 

 
(n =20;   P<0.05) 

 

  
 

 
 

(n=20;       P<0.05) 
O(I)  60± 10.6%  20±8.9%  

A(II)  30±10.2%  65±10.6%  

B(III)  5±4.8%  10±6.7%  

AB(IV)  5±4.87%  5±4.8% 
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. 34.   ,   ,     
                        ABO    
                       
                            n=20;       P<0.05; 
                   .   
                  .           
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   ,     

  ,     ABO  -

   O(I), A(II), B(III), AB(IV);   

 O(I)  ( .24; . 35).   

A(II) ,   O(I) 

, .  

  B(III) .   AB(IV)  -

,     

    ( .24; .35). 

          .  ,   

  O(I)  -

,    A(II)  .   ABO    B(III)  

  AB(IV)    

. 24; .35). 

  24 

,  ,   
     ABO   

   

 

 
ABO   

 

  
 

 
(n =20;   P<0.05) 

 
 

 
 

 (n=20;       P<0.05) 
O(I) 65±10.6%  55±11.1%  

A(II) 25±10.2%  40±10.6%  

B(III) 5±4.8%  5±4.8%  

AB(IV) 5±4.8%  0±0% 
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  . 35. ,   ,     
                        ABO      
                     
              
                                            n=20;            P<0.05 
                      .      
                      .       
 

  

 

    ABO       , 

,   ,    

.     
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, -

  O(I)   

,      A(II)  -

  .  B(III)  AB(IV)    ,  -

       ( . 25; . 36).   

          

ABO      

, ,     

,    AB(IV)     

 ( . 25; . 36). 

                                                                                                                  25 

               ,    ,  
     ABO   

     
 

 ABO  
 

 

  
 

n =20;   P<0.05 

 
 

 
n=20;       P<0.05 

O(I)  55±11.1%  60±10.9%  

A(II)  40±10.2%  30±10.6%  

B(III)  5±4.8%  5±4.8%  

AB(IV)  0±0%  5±4.8% 
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   . 36.  ,    ,    
                           ABO    
                      
                                                 n=20;       P<0.05 
                           .   
                           .     
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, ,      

, ABO -

     A(II) -

,         O(I) -

. 

, ,  -

      -

  ,   

  AB(IV) -

   ( .37). 

,  AB(IV)  

 B(III)   

 

. 
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  . 37. ,           
                            ABO       
                     (%) 
                 .    
                 .      
                 .  
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 ABO . -

,  ABO   

 O(I)   ,    A(II),    B(III)    AB(IV)  

 ( . 26; .38). 

       

,  ABO  

.    -

   A(II)     O(I)  

.    B(III)  AB(IV) ,  

         .                                                                

                                                                                                                26 

               ,     
       ABO   
       

 

 ABO  
 

 
 

  
 

 
(n =20;   P<0.05) 

 

  
 

 
 

(n=20;       P<0.05) 
 

O(I)  60± 10.6%  30±8.9%  

A(II)  30±10.2%  60±10.6%  

B(III)  5±4.8%  5±6.7%  

AB(IV)  5±4.87%  5±4.8% 
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  . 38.    ,                                               
                             ABO   
                              
 
                                               n=20;     P<0.05 
                      .   
                      .                                         .                             
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  ,  ,     

. ,     -

   O(I) .  A(II)   

,     2.5-    O(I) 

.  B(III)    AB(IV)   

 13- ,  

O(I)   5-   A(II)  -

  ( .27; .39). 

,     

      O(I)  

  ,  

    .       A(II)    

,   ,      -

,  ,    AB(IV)     ,   

   ( . 27; .39).  

                                                                                                                  27 

               ,  ,     
       ABO   
        

 
ABO   

  
 

  
 

 
(n =20;   P<0.05) 

   
 

 
               (n=20;       P<0.05) 

 
O(I)  65±10.6%  45±11.1%  

A(II)  25±10.2%  45±11.1%  

B(III)  5±4.8%  10±6.7%  

AB(IV)  5±4.8%  0±0% 
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   . 39. ,          
                      ABO  

                      
                                                        n=20;   P<0.05 
                        .    
                        .        
  

 

 ABO  , , 

 ,   .   

, , 

  ABO -

: O(I) A(II) B(III).  ,  

  AB(IV)  ( .28; .40). 
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          ,      

           .  , 

       

         ABO -

 A(II)  ,  , ,  

 O(I)  .  B(III)  

,  

.   AB(IV) -

     ( . 28; .40). 

                                                                                                           28   

,       
       ABO  

        

  

 
ABO  

 
  

 

    
 

( n=20 ; P<0.05) 

    
 

 
               (  n=20;   P<0.05) 

O(I)  55±11.1%                20±8.9%  

A(II)  40±10.2%                70±10.6%  

B(III)  5±4.8%                  0±0%  

AB(IV)  0±0%                  5±4.8% 

 

 

 

 

 



 
 

128 
 

 

 

                      

 

   . 40. ,                 
                           ABO     
                             
                   n=20;     P<0.05 

  .     
  .        
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     ,  , -

,   -

  ,  ABO  A(II)  

,   O(I)    A(II) -

  .   ,   

 ABO : 

B(III)  AB(IV)- ,         

 ( .41). -

. 

        ,   , A(II) -

    ,  O(I)    A(II) 

,     

  . 

 

   

        

 

 

 

 

 

 

 

 

 

 



 
 

130 
 

 

 

                                                                                                                   

                                                    

                                                                   
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
  . 41 . ,        
                           ABO      
                      (%) 
                   .    
                   .      
                   .  
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3.4.       
       

 

 

,  -

  (Menaske et al. 1993;  Bender et al. 2011 ). -

      ,  

 

   (Bender et al. 2011),  ( -

)    

    

    (   

 ) . 

,     -

       

  (  2000).  

,  

 ( )   (Laycock 

and  Wise    1996). ,   ( , 

) . 

,      

  . -

,   

      (Hale et al.  2002).  

,     

   (Bender et al. 2011),  

    ,       
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  ,   

.   

  ,   

, , ,  -

     

.   

 (P),  (E), -

 (T)  (LH) -

  (FSH) - )  .  

   ,     

 

   1.3 ,   

  2.3-      ( . 29; . 42).     

                                                                                                                                29 
,   ,        

     
 

 
             

) 

    
   20-45  

                      

 

(E2) pg/ml 

 

(P) ng/ml 

 

(T) ng/ml 

  
 

      40.4±0.4 0.90±0.06 0.67±0.009 

 
 

     55,5±0.03 

      P=0.001 

0.4± 0.02 

  P=0.001 

0.48±0.004 

   P=0.007 

 
  

 95.2±0.8  

     P+0.0001 

0.3±0.001 

  P=0.0001 

0.35±0.008 

  P<0.001 

    
  n=10  (   );    P<0.05 
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            . 42.     ,    ,       
                                
                           ( )    
                      1.  
                   2.    
                   3.     
  

      ,    -

  2.25-     3-

      ( . 29; .43). 
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        . 43.     ,    ,       

                                   
                        ( )     
                1.     
                2.         
                3.      
 

, -

     

  ,  

  ( 1.3- )   ( 1.9- )   ( . 

29;  .44). 
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     . 44.     ,    ,       
                             -  

                      ( )     
               1.     
               2.         
               3.      
 
 

 



 
 

136 
 

    ,   

    -

  . 

  , , ,  

 ( .30;  .45)   -

   ( 1.3- ; 2.5- ).   

,   : -

      ( . 30; 

.46).  ,  

  , 

 ( 2.7- ), 

 ( 5.95- )  ( . 

30;  .47).  

                                                                                                                                30 
,  ,     

     
 

 

 

 
 

 
 ( ) 

 
 

          
   50-65   

 
   

 
 

(E2) pg/ml 

 
 

(P) ng/ml 

 
 

(T) ng/ml 

 
 

 
38.73±0.8 

 
0.83±0.017 

 
0.40±0.01 

 
 

72.23±0.4 
   P=0.0028 

0.22± 0.009 
   P=0.0001 

1.08±0.09 
   P=0.0115 

 
 ( ) 

99,07±0,5 
  P<0.0029 

0.09±0.006 
   P=0.056 

2.38±0.08 
   P=0.0022 

 

         n=10 (   );     P<0.05; 
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      . 45.     ,    ,       

                                
                          ( )     
                1.     
                2.         
                3.      
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. 46.     ,  ,   
                             

                    ( )  
               1.     
               2.         
               3.      
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   . 47.     ,  ,         
                                  
                       ( )     

1.     
2.         
3.      
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,    ,    

           

 ( . 31; .48)  

   ( . 31; .49).  

, , -

,  ( . 31; .50).     

                                                                                                                            

        

                                                                                                                         31 
,    ,        

         
 

 

 
 

) 

 
   65-75 

 
   

 
 

 
(E2) pg/ml 

 
 

 
(P) ng/ml 

 
 

 
(T) ng/ml 

 
 

 
19.46±0.2 

 
0.42±0.017 

 
0.28±0.005 

 
 

46.55±0.9 
    P=0.016 

0.1± 0.001 
     P<0.001 

0.83±0.006 
   P<0.003 

 
 

57.08±0.19 
   P<0.0001 

0.01±0.004 
     P<0.002 

1.23±0.011 
   P<0.001 

 

                  n=10 (   );    P<0.05 
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  . 48.      ,    ,       
                              
                          ( )     

                       1.     
                       2.         
                       3.      

 
 

 

 



 
 

142 
 

 

 

 

 

                         

 

      . 49.     ,  ,       
                            -    

                        ( )     
                    1.     
                    2.         
                    3.      
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  . 50.      ,  ,       
                                -    

                     ( )     
1.     
2.         
3.     

 
  
  ,  -

   

(Laycock  et al.  1996).  ,    -

 ( , )  ( -

   2006). 



 
 

144 
 

      ,  

 –   (FSH) -

 (LH)   , -

,  

, :  – ;  

–    

, ,  

.  

,   -

,  

,       

(2.2- ),    ( . 32; .51).                                                                                                                               

                                                                                                                               32 
,    ,       

       
 

 

        n=10 (   );        P<0.05; 

 

  
   ( ) 

 
                  

 20-45 

 
                   

 
   (LH) 

U/L 

- 
  (FSH) 

U/L 

 
 

6.7±0.01 10.2±0.05 

 
 

     9.1±0.05 
P=0.007 

     22±0.6 
P=0.0008 

 
 

     14.6±0.5 
P=0.006 

     29.8±0.5 
P<0.03 



 
 

145 
 

 

 

 

 

                          

     
 

. 51.      ,  ,       
                               
                    

                       1.     
                       2.         
                       3.      

 
 



 
 

146 
 

,   

    , ,  

,    

    ( . 33; .52).              

 

 
  33 

,    ,       
       

 
 

                                                                                                                                                                                                                                           

 

 

n=10 (   );      P<0.05 

 

 

 

 

 

) 

 
 

 50-65 

 

 

 

   (LH) 

U/L 

 

 

  (FSH) 

U/L 

   8.2±0.8 11.5±0.3 

 

 

  11.2±0.5        
P=0.0008 

   25±0.5                        
P=0.001 

 
 

  28.4±0.7         
P<0.016 

  30.5±0.8                    
P=0.0033 
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  . 52.     ,  ,       
                                
                      

 1.     
 2.         

                       3.      
 

 

,  

     

   

.  ,  

 



 
 

148 
 

  ,   

 ( . 34; .53). 

 

                                                                                               
                                                                                                             34 

,   ,       
       

   
      

 

             n=10 (   );    P<0.05 

 

 

 

 

 

 

 
 

) 

 

 

65-75 

 
 

 
 

   (LH) 
U/L 

 
 

  (FSH) 
U/L 

 
 

10.3±0.8 22±0.4 

 
 

7.2±0.05 
    P=0.0001 

20±0.6 
              P<0.001 

 
 

9.5±0.3 
     P=0.0022 

18±0.7 
               P<0.006 
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. 53.     ,  ,       
                                
                    

1.      
2.          
3.       
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, ,   -

-

    (E2; P; T),    - -

 (LH)    (FSH) - -

, -

       

          

     ( .54) -

 

,   ,  

 

,   (    2006).  

,  

    -

 –    ( -

, )       ( . 54).  

-

   

, -

  ,  ,  

,    

  (  2006). -

,        -

,  ,  

, , , -

,   ( )     (    

2006)    ( )  . 
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  . 54.    ( ),   ( ),   ( )       
                           
                        
                   1.  
                   2.  
                   3.  
    

0
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-

   
,
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-

   
,
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/m

l
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       (LH) -

  (FSH)   ( .55),  , 

  -

   - , -

      -

, , .   

     

        

  . , -

 (FSH)    

,  

 

,     

 (    2000;    2006).   

, ,  

 

 – , 

 

 –  

.   

.   

 

 

 

 

 
 
 



 
 

153 
 

 

 

 

               

                              

 

 

 

 

 

 

                                 

        .55.   ( )    ( )  -  
                                 -   

               
              1.    
              2.  
              3.    
 
 

   

 

 

 
 
 
 
 
 

0

5

10

15

20

25

30

1 2 3

L
H

-
   

,
U

/L

0
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10

15

20

25

30

35

1 2 3

FS
H

-
   

,
U

/L
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3.5.           

      
  

 

,   ,   

 ,  , , 

 (Timothy et al.  

2001; Grimm et al.  2002; Brisken and O’Malley 2010)  

,     -

.  ,     -

    ,    

     ,  

 . 

,        -

,      -

   (   2006). , -

         -

     2000). 

,  

  : -

, ,   -

 ( , ) 

:  –  (T4) -

 (TSH),   - -

, , -

, , -

      .  
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 ,  

 1.2      -

 ( )     

 ( 2- )  

  ( .35;  .56). 

                                                                                                                       35 
,   ,   

     
   

 

         
) 

              
              

20- 45 

                    

 

 

(E2) pg/ml 

 

 

(P) ng/ml 

 

 

(T) ng/ml 

                                  
 

 

40.4±0.4 

 

0.90±0.06 

 

0.67±0.009 

            
                 

) 

      50.33±0.2  
P<0.0001 

0.60± 0.01 
P<0.0001 

0.89±0.003 
P=0.0007 

                     
 

 81.87±0.9      
P<0.0001 

0.57±0.0001 
P<0.001 

1.81±0.07 
P<0.0001 

 

              n=15   (   );         P<0.05 

 - ,  

       -

    -

   

( .35; .57).      
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     . 56.     ,           

                                  
             ( )     
            1.     

                  2.  ( ) 
            3.     
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   . 57.     ,  ,        
                                  
                        ( )   

                 1.      
                    2.   ( ) 
                 3.      
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  , -

   

   1.3- ,  

 ( 2.7- )  ( . 

35;  .58).  

                                 

                               

     
 
  . 58.     ,  ,        
                                      
                    ( )    
                   1.     
                       2.  ( ) 
                   3.   
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       , -

. -

,  

   1.2-    1.7-   

    ( .36; .59 ).     

 
 
                                                                                                                       36 

,    ,   
     

   

 

                

)      

                    

                   

45-65 

 

     

 

 

(E2) pg/ml 

 

 

(P) ng/ml 

 

 

(T) ng/ml 

 
 

38.73±0.8 0.83±0.017 0.40±0.01 

  
 

) 

46.67±0.3 
P=0.0025 

0.50±0.005 
P=0.0001 

0.66±0.006 
P=0.0143 

 
 

68,27±0.3      
P=0,0023 

0.40±0.01 
P=0.049 

1.79±0.07 
P=0.014 

           

              n=15   (   );     P<0.05 
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       . 59.     ,     ,        

                               
                 ( )    
                1.     
                   2.  ( ) 
                3.     

 

       -

  . ,  

:              

    ( 1.6- )  ( 2- )  

.36; .60 ).               
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      . 60.     ,     ,         
                                  
                    ( )    
                   1.      
                       2.   ( ) 
                   3.      
 
  
   

,  

 ( 1.5- )   

 ( 4.4- ) 
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.36; . 61). 

 

                    

       . 61.    ,      ,        
                                    
                      ( )    
                     1.     
                         2.  ( ) 
                     3.     
 
 
 

       

. ,  



 
 

163 
 

   

, ,  

 ( 2.3- ; 2.5- ) ( .37; .62).                                                     

                                                                                                                        37 
,  ,   

     
 

   

             
) 

 
    

65-75 

               

 

(E2)  pg/ml 

 

(P) ng/ml 

 

(T) ng/ml 

 

 

 

  19.46±0.2 

 

   0.42±0.006 

 

 0.28±0.005 

           
            

) 

      45.93±0.7 
P=0.014 

      0.33±0.004  
P<0.001 

         0.49±0.004 
P<0.001 

 
 

      49.07 ±1.04 
P<0.001 

        0.21±0.003 
P<0.001 

         1.79 ±0.07 
P<0.001 

 

               n=15   (   );    P<0.05 
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           . 62.      ,  ,       

                                 
                  ( )    
                 1.     
                      2.  ( ) 
                 3.     
 
 
 

  

  , -

    , -

,  ( 1.2- ; 2-

)    ( . 37; .63). 
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     . 63.     ,  ,        
                                  
                   ( )    
                  1.     
                       2.  ( ) 
                  3.     
 
 
   , , , 

     

   ( 1.7- )   -



 
 

166 
 

   

( 6.3- ) ( . 37; . 64). 

 

                             

 

           . 64.     ,       
                                                
                   ( )    
                  1.     
                        2   ( ) 
                  3.     
 
 
      



 
 

167 
 

,  , ,  

       

, -

   ( . 37; .65). 

  , 

    , 

     

.   

, -

 (Bender et al.  2004).  

 

 (Thomas 2010). -

  ,  

 ( -

) -

   ( -

)  .      

     ,     -

,        

  , -

,   -

        -

  .  ,  ,  

 

 

. 

,   -

        



 
 

168 
 

        -

   ( , ) -

.  ,  

 (   2006). ,  

. -

   -

. , -

 (Lonning  

2011), ,  

. 

,    

       

,    

 

. , -

 

  ,   

  ( . 37; .65).   

      , -

. ,   -

, -

  -

, ,  

 (Bender et al. 2011)     

.  

    ,  

 (   2006). ,  

    .  -



 
 

169 
 

   

  , ,  

,    . 

        ,      -

, ,  

  ,   

 (Somboonporn and Davis 2004;  Zeleniuch-

Jacquotte  et al. 2004).  

,  

                     -

      -

  (Timothy   et al. 2002).  

     ,   ,  , -

    ,   

  -

,  

   

.    

   

        . 
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. 65.     , :   ( ),    
                  ( ),   ( )     
                        
              1.  
              2.  
              3.  



 
 

171 
 

          ,  

     ,  -

 ,    

 (fT4),  (TSH)   -

 - .  

 

,  

, ,  

 (    1989).  ,  

    

   . 

      ,          

,      

  

 -   (fT4),  

 (TSH)    -  

(PRL) .      

       ,      

   

  ( .38; .66;  . 67),  

. 

,       

    (  2000).  

,        

      

  . ,  -

,     ( 1.2- ),  -

 ( 3.3 - ),   

  ( . 38; . 68). 
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                                                                                                                        38 
,   ,   

     
 

 

  

 ( ) 

 
 

20-45 . 

 

                      

 

(ft4) ng/dl 

  

 (TSH) U/L 

 

(PRL) ng/ml 

 
 

 

1.7±0.02 

 

2.43±0.05 

 

11.54±0.4 

 
 

) 

     1.46±0.04 
P<0.0001 

 2.98± 0.0       
P<0.04 

   14.98±0.02  
P=0.0001 

 
  

     1.36±0.006 
P<0.0001 

    6.36±0.009  
P<0.024 

     38.93±0.5 
P<0.0001 

                

                n=  15     (   );    P<0.05 

 

 

 

 

 

 

 

 



 
 

173 
 

 

 

 

                                 

    
     . 66.    ,   ,    

                           
                  (fT4)   
              1.  
                  2.  ( ) 
              3.     
 

 

 



 
 

174 
 

 

 

 

                                    

 

 .67.    ,    ,    
                             
                    (TSH)    
                1.  
                   2.  ( ) 
                3.     
 

 
 



 
 

175 
 

 

 

           

 

         .68.    ,    ,    
                          -       
                    (PRL)  
                 1.  
                    2.  ( ) 
                3.     
 

 

 



 
 

176 
 

        -

 ,   

  (fT4)    (TSH) . 

,   ,   

 

  ,  

 ( .39; . 69). 

     ,       

,  

 ( .39; . 70). 

 

                                                                                                                            39    
                                                                                                                                                                                                                               

,     ,   
      

  

 
 

  ( ) 

 
 

45-65 . 

                 

 
 

(ft4) ng/dl 

 
 

 
(TSH) U/L 

 
 

(PRL) ng/ml 

 
 

  1.39±0.02     2.80±0.04    10.07±0.2 

 
 

) 

 1.37±0.02 
P<0.0001 

    3.50± 0.04         
P<0.01 

   11.0±0.2                               
P=0.0008 

 
  

     0.97±0.001 
P<0.0001 

    4,2±0.02 
 P<0.01 

   22.73±0.5 
       P<0.0031 

               

                   n= 15      (   );    P<0.05 

 

 

 



 
 

177 
 

 

                    

               

 

      .69.    ,     ,    
                                              
                    (ft4)  
                   1.  
                       2.  ( ) 
                   3.     
 

 

 



 
 

178 
 

 

 

                       

               

         .70.    ,     ,    
                       -       
                  (TSH)  
                1.  
                    2.  ( ) 
                3.     
 

   

 



 
 

179 
 

,  

 -

  , -

  

   2-   ( .39; . 71). 

 

             

  .71.    ,     ,    
                                -       
                  (PRL)   
                 1.  
                     2.  ( ) 
                 3.     
 



 
 

180 
 

            ,  -

,  

 (fT4)    (TSH) 

. ,    

     

.    -

 ( .40; .72). 

 

                                                                                                                           40  
,    ,   

     
 

  
 

     
) 

 
 

65-75 . 

 

 

 

(ft4) ng/dl 

 

 

(TSH) U/L 

 

(PRL)  ng/ml 

 
 

 

0.97±0.01 

 

2.60±0.04 

 

7.12±0.07 

 
 

) 

0.58±0.07  
P<0.0001 

3.46± 0.04 
P<0.001 

11.09±0.2 
P=0.02 

 
 

0.68±0.001 
P<0.0001 

4.86±0.02   
P<0.018 

12.71±0.3 
P<0.0001 

 

                       n= 15   (   );    P<0.05 
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Tavi  IV 
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