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.
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 « » . 

-
, 

. « » -
, 

, . -
, 

, ,  ( ) .
-

 34  (G-34-II) 
 17  (G-17-II), -
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,
 G-II. -

. -
-

. -
, 

 HCl 
.

-
. ,

, -
, 

, . -
 « » -
 ( ), 

 ( ). -
-

. -
, -

, 



15

, -
 pH. , -

, -
:

ΤNH2 - Phe - Asp - Met - Trp - Gly - Met - Tyr (SO3H) - Asp
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,  27 -

. -
. -
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, 
(NaHCO3).  NaHCO3
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-
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, .
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 NaCl, -
, 

.  Na+

Na+,K+ , -
. Na+,K+

:  1 -
 3  Na+  2 -

 K+. , -
 K+  Na+, 

, -
 60 mV  ( . 1.8).

 NaCl -
 Na+,K+  « » 

,  Na+

Cl¯ .
 NaCl  Na+ -

 Na+,K+ .

, , -
. -

 Na+  H+

. 1.9).

. 1.8.  [20]

 Na+

 Cl¯  Cl¯  HCO3
¯ -

, . 1.9. -
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 NaCl
,  NaCl, -

.

. 1.9.  NaCl -
 [20]

, -
-

 ( ).
 Na+  Cl¯. , -

, 
, 

. ,  NaCl 
.

 NaCl 
Na+,K+ , . 
Na+,K+  NaCl 

in vitro. , 
. -

. 
Na+,K+  NaCl, . . 

 ( )
, , 

Na+,K+  Na+

. ,  Na+ -
, -

 NaCl .
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. 1.10.  NaCl [20]

, , 
 Na+ -

 Cl¯ -
. , ,  Na+

 ( . 1.10). -
,  H2O, Na+

.
 Cl¯ -

 Cl¯

Na+  K+ -

 Cl¯ .
 Na+, K+  2Cl¯ -

.
 Na+

 Cl¯.  Cl¯ -
. 

,  Na+

Cl¯, . -
, -

, .
-

 (NaHCO3).  HCO¯
3

,  120 . 
. 1.11  NaHCO3. -

, 
 Na+
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 Na+  NaCl  NaHCO3. 
,  Na-

HCO3  H+ , 
(H+) . 

-
 Na+/ H+ .

. 1.11.  NaHCO3: 1 -
 Na+/H+; 2 +  [20]

, 
 (Vibrio cholerae), , -

-
.  ( ) 

, . -
 ADP-  GαS , -

, -
 « » .

,  110 mM , 99 mM Na+, 74 mM Cl¯ , 39 mM
3

¯  4 mM +. , 
 Na+ ( .  6) 

.
, , 

. 
 Na+ -
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 ( +) -
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,  10 6,6.
+ +-

 ( + + ). -
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+ +, +
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¯
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 [20]
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♦
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♦
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♦ .
-

 HCl , ,  ( ≈ 2,0), -
. 

:
♦ , -

. -
, -

;
♦ , -

-
. ,  pH -

 1,5 2,5.  pH 5
6 ;

♦ , 
, , 

. -
, 

.

» , 
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 0,1 N -
-
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 pH 8,2 10,0, -

 (  HCl,
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.
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.
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, -

. , , 
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 NH2  Val  (Asp)4
Lys  N- , 
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, -
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. 3.1. -

, , -
. -

, 
.

 3.1. 

, Tyr, Phe, Trp

Arg, Lys

Tyr, Phe, Trp, Met
Ala, Gly, Ser

Zn-
- Val, Leu, Ile, Ala

  
- Arg, Lys

N-
 Pro)

-
, 

, 
 ( . 3.3).

, , -

, -
.

 245
. .

,
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-15 -
16. π -

 ( . 3.4).

. 3.3. -
 (  G. Palade  [2, . 2]

. 3.4. , -

π -
 Ser14

Arg15  Thr147 Asn148 α-
.

-
, 

. α -
, -

 ( . 3.5).
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. 3.5. α , -

α  25 000 .

51 × 40 × 40 Å. , , -
, .

. 
.
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, .

. , 

.
, 

. 
n -

.
, 

n -
: n , 

.
n

, 
n , -

-
. -

 ( . 3.6).
n

, . 3.6 -
 (*). . , 

, , -
. -

, 
.  pH 3 -

, -
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 ( . 3.7).
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,  27 

 ( ). , -
, . -
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 Ser-195. , -

 His-57. -
-

, 

.
-L-

, . 3.8.

. 3.8. -L- , -
 (R )

, -
, . -

 His-57 -
. 

. -

:
♦ , . D-

;
♦ , β -

;
♦ , 

 pH, .
-L-  His-

57 . 3.9.
, -

-
 Ser-195  His-57. , 

-
 Asp-102. ,

-
,  Asp-102 -
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 His-57, 
 Ser-195 ( . 3.10).

. 3.9. -57 -
-L-

. 3.10. -
 [24]

 Asp-102  His-57,
-

,  Asp-
102  His-57  Ser-195

. 3.11).

. 3.11. -
. -

-102 -57 [24]

-
-
-

. , 
-

-L-
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-195, -
 ( . 3.12).

. 3.12. -L- -

-

. -
-

, ,
β .

-

. 
, His-57  Ser-195 

. 
,  OH-  Ser-195 

-

.  C  O -
 O . 

, , -
. 

-

 ( )  NH-
 ( . 3.13).

. -
-

 Ser-195  His-57.
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,  NH- -

. 3.14. . -
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, 

. 
 His-57,  ( -

)  Ser-195, . -
, -

 (1) 
 (2) . 

 (3) ( . 3.14).

. 3.15. .

-
, 

. 3.15).
, -

. .
 OH- -

, 
. . 3.15).  His-57 

Ser-195, -
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, , -
 [25].
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♦  Arg-15  Ile-16 
 N-  C- ;

♦  N-  Ile-16 
 Asp-194,

;
♦

 Ile 
 Asp-194 , 

;
♦ , , -

, ;
♦

.
, -

, 
.

, -
: , -

, , .

, 
:

♦
;

♦ -
 ~40 % , , -

, . 
 Asp-194;

♦ , 
, -

;
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-
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♦
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-
. -
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, 
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, 
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.
-

.
, 

, . -

-
. 

, , 
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-



52

, , , -
.

-

.

. , 
, -

. -

, -
, . 

, 
,

2.
-

. -
. -

, , , , , 
, .
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-

 8  6 , -
-

.
, -
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-
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. 3.16. , 

, -
:

♦ -
, -

;
♦ ,

 ( -
) , .

-
 2 Å  1971 

 [26, 27].  307
, 

50×42×38 Å. , -
. 

 (His-69  His-196) 
,  Glu-72 
. 3.17).

. 3.17. , ,

. -

 « »
.

-
, 

, -
 ( . 3.18). , 
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-
 Glu-270,  (Arg-145)  (Tyr-248).

. 3.18. 
. -

. , 

-

 Arg-145. 
.  NH-

 OH-  Tyr-248. -
-

 Zn, 
 ( ) -

 Glu-270. , -
,  ES- , , -

.
-

, -
-

.  Arg-145  Glu-270  2 Å, 
 Tyr-248  12 Å, . . -

,  ¼ . 

-
 ( . . 3.17). , -

 « » -
.  Tyr-248 -

, , 
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. -
, -

, .

 [28]. -
, -

. 
, -

.
, -

 Glu-270 .  OH¯-
. -

 Tyr-248  NH- -
.

: -
? 

 C = O, 
. 

-
 Glu-270. , -

, -
 ( . 3.19).

. 3.19. 
.  Glu-270 , 

. ,
 Glu-270, -

, , 
, , 

-
. -
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, -
.

-
- , -

-
- -

,  ( . 3.20).

.  L-

, in vivo -
, 

, ,  0,1 0,2 .

, . -
,  L-

. , -
, -

.
, -

, 
 L- -

, -
. , -

-
, :
♦ -
 (Ser, Thr, Ala);
♦

 (Phe, Tyr, Met, Val, Ile, Leu);
♦  (Pro, -Pro);
♦ β  (β-Ala, );
♦  (Lys, Arg, Cys-Cys);
♦  (Asp, Glu).

. 3.20, 
L- , ,  D- -

. -
 Na+

, , Na+ -
-

.  D- , -
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 Na+ , , .

.

. 3.20. 
,  Na+

+ - -

, - -
+ . -

, 
Na+

.

. -
. -

, 
. , -

(γ ) . -
, 

. -

-
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, , 
, -

, -
. -

, 
, . -

. , -
-

, 

 ( ). -

, -
. -

, 
)  (

). 
, -

 NAD+

 NADP+.

-
- 

. , , 
-

, - -
-

 [29].
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. ,
, . -

, 
, 

-
. 

-
, -

. 

,  C, O,  H.  N,
, -

, . 
, -

,  CO2  H2O
, 
 ( . 4.1).

-
, -

. -
. 

, , 
-

 ( , , ) -
 ( , , , -

.). , -
, -

. 
, -

, . 4.1.
,  N, -

, -

. , -
,
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, 
. -

 ( -
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in vivo ,
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α
, , -

. -
, , -
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. -
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. α-
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. 
 ( - ) , 

.
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 1, -
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.
-

α .
, 15N,
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