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KIRISH
0 ‘zbekiston Respublikasi Vazirlar Mahkamasining «Oily 

ta’lim muassasalari o‘quv adabiyotlari bilan ta’minlash» to‘g‘risi- 
dagi qarori ijrosini amalga oshirish doirasida belgilangan — zarur 
o‘quv adabiyotlarini belgilangan tartibda nashr qilish uchun 
tayyorlangan ushbu o‘quv qo‘llanma veterinariya va tibbiyot oily 
o‘qiiv yurtlarida o‘tiladigan fundamental fan — Biologik kimyo- 
ning amaldagi o‘quv reja va namunaviy fan dasturiga mos ravish- 
da tayyorlangan.

O'quv qoilanma moddalar almashinuvi, metabolizm, katabo- 
lizmning umumiy yoMlari haqida eng yangi o‘quv va ilmiy man- 
balardan foydalanilgan holda tayyorlangan.

0 ‘quv qoilanma o‘qitishning yangi pedagogik texnologiyalari, 
interaktiv usullar asosida yozilganligi bilan o‘qitishning yangi 
inodul ta’lim tizimiga toliq mos keladi.

0 ‘quv qo‘llanmada mavzuga mos nazariy qism, vaziyatli 
masalalar, testlar, amaliy ko‘nikma savollari, talabalar bilimini 
mustahkamlash uchun topshiriqlar mavjud. 0 ‘quv qo‘llanmani 
yozishda eng so‘nggi o‘quv va ilmiy manbalardan foydalanilgan.



IModdalar almashinuviga kirish

S o g ' l o m  o r g a n i z m d a  m o d d a l a r  a l m a s h i n u v i n i  o ' r g a n i s h ,  k a s a l -  

l i k l a n i i n g  s a b a b i n i  t u s h u n i s h  u c h u n  z a r u r  h i s o b l a n a d i .  O c h l i k ,  j i s -  

i n o n i y  z o ‘r i q i s h ,  h o m i l a d o r l i k  v a  l a k t a t s i y a  d a v r l a r i d a  n o r m a l  m e -  

t a b o l i t i k  j a r a y o n  — m o s l a s h i s h  m u h i m d i r .  O v q a t  m a h s u l o t l a r i n i n g  

o r g a n i z m g a  y e t a r l i  m i q d o r d a  q a b u l  q i l i n m a s l i g i ,  f e r m e n t l a r  f a o l -  

l ig i  o ‘z g a r i s h i ,  g o r m o n l a r  d i s b a l a n s i d a  m e t a b o l i z m n i n g  b u z i l i s h i  

k u z a t i l a d i .  S h u n i n g  u c h u n  k o ‘r i l a y o t g a n  m a v z u  t i b b i y o t  a m a l i y o t i -  

d a  t u r l i  k a s a l l i k l a r  p a t o g e n e z i n i  t u s h u n i s h d a  k a t t a  a h a m i y a t g a  e g a .

T i r i k  o r g a n i z m n i n g  j o n s i z  t a b i a t d a n  a s o s i y  f a r q i  u n i n g  o ‘z i n i  

o ‘r a b  t u r g a n  t a s h q i  m u h i t  b i l a n  m o d d a  v a  e n e r g i y a  a l m a s h i n u -  

v i d i r .  O v q a t l a n i s h  v a  n a f a s  o l i s h  o r g a n i z m n i  t a s h q i  m u h i t  b i 

l a n  b o g M o v c h i  o m i l  b o d i b g i n a  q o l m a y ,  b a l k i  m o d d a  v a  e n e r g i 

y a  a l m a s h i n u v i n i n g  a s o s i y  b o s q i c h l a r i d a n  h i s o b l a n a d i .  O v q a t n i n g  

a s o s i y  k o m p o n e n l l a r i ;  o q s i l ,  u g l e v o d ,  l i p i d l a r  o r g a n i z m  u c h u n  

h a m  e n e r g e t i k  m a n b a ,  h a m  p l a s t i k  m a t e r i a l  h i s o b l a n a d i .  O r g a -  

n i / . m n i n g  k u n d a l i k  e n e r g i y a g a  b o ‘l g a n  e h t i y o j i n i  5 5  f o i z i  u g l e -  

v o d l a r  h i s o b i g a ,  15 l o i z i  o q s i l  v a  3 0  f o i z i  l i p i d l a r  p a r c h a l a n i s h i  

( k a t a b o l i z m i )  h i . s o b ig a  t i o j i l a n a d i .  A s o s i y  o z u q a  m o d d a l a r n i n g  

k a t a b o l i z m i i i i  3 b o s q i c h g a  b o ' l i s h  m u m k i n .

1. K a t a b o l i / m n i n g  s p e l s i l l k  y o ' l i :

a )  o v q a t  h a / . m  b o ' l i s h i  — o z u q a  m o d d a l a r n i n g  o s h q o z o n - i c h a k  

t r a k t i d a  s o ‘r i l i s h g a  t a y y o r l a n i s h i ,  s o ‘r i l i s h  -  i n g i c h k a  i c h a k  s h i l -  

l iq  p a r d a s i  o r q a l i  o z u q a  m o d d a l a r n i n g  s o ‘r i l i s h i ;

b )  m o n o m e r l a r n i n g  s p e t s i f i k  p a r c h a l a n i s h i .

2 .  K a t a b o l i z m n i n g  u m u m i y  y o M la r i :

a )  p i r o u z u m  k i s l o t a s i  ( p i r u v a t )  n i n g  o k s i d l a n i s h l i  d e k a r b o k -  

s i l l a n i s h i ;

b )  u c h k a r b o n  k i s l o t a l a r  s i k l i ;

3 . N a f a s  o l i s h  z a n j i r i d a  p r o t o n  v a  e l e k t r o n l a r  t a s h i l i s h i d a  e n e r 

g i y a  h o s i l  b o ‘l i s h i  ( 1 - r a s m ) .

O d a m  o v q a t i d a  h a m  o r g a n i k ,  h a m  m i n e r a l  k i m y o v i y  b i r i k -  

m a l a r  b o M a d i .  O v q a t  o r g a n i k  r n o d d a l a r i n i n g  j u d a  k a t t a  q i s m i n i



.I '.nMy o / i ( |  m o d d a l a r i  — u g l e v o d l a r ,  l i p i d l a r ,  o q s i l l a r  t a s h k i l  q i l a -  

t l i ,  h i i l a i  ()V(ialning m a j o r  k o m p o n e n t l a r i  d e y i l a d i .  O v q a t n i n g  m i -  

iiiti k n m p o iK M i l l a r i  h a m  m a v j u d  b o ‘l i b ,  u l a r g a :  v i t a m i n l a r ,  m i n e -  

h i l  m o d d a l a r  k i r a d i .

( ) / K |  r n o d d a l a r i n i n g  a l m a s h i n a d i g a n  v a  a l m a s h t i r i b  b o ‘l m a y -  

i l ig a i i  i m l a r i  b o r .  A l m a s h i n a d i g a n  m o d d a l a r  o r g a n i z m d a  b o s h -  

q a  m o d d a l a r d a n  s i n t e z  b o d i s h i  m u m k i n .  M a s a l a n ,  l i p i d l a r  u g l e -  

v t t d l i u d a i i ,  u g l e v o d l a r  a m i n o k i s l o t a l a r d a n  h o s i l  b o M is h i  m u m k i n .  

A l m a ' . h l i i i b  b o d m a y d i g a n  o z i q  m o d d a l a r i  b o s h q a  m o d d a l a r d a n  

■anil /  iM t ' lm a y d i  v a  s h u  s a b a b l i  o v q a t  t a r k i b i d a  b o ‘l i s h i  k e r a k .  B u -  

la i  a m m o k i s l o t a l a r  ( v a l i n ,  l e y s i n ,  i z o l e y s i n ,  t r e o n i n ,  m e t i o n i n ,  

It i i d a l a m n ,  t r i p l o f a n ,  l i z i n ) ;  a l m a s h t i r i b  b o d m a y d i g a n  y o g ‘ k i s -  

I t t i a l a i  ( a i a x i d o n a t ,  l i n o l a t ,  l i n o l e n a t ) ;  v i t a m i n l a r ;  m i n e r a l  m o d -  

i l .d a i
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l-rasm. Katabolitik yo'Ilar

PIRUVAT

< И (М 111/ п и 1а m o d d a l a r  a v v a l  b i t t a  m e t a b o l i t g a  a y l a n a d i ,  k e y i n  

L 'm . I . m  i k k m c h i  v a  h o k a z o  m e t a b o l i t l a r  h o s i l  b o M ib  b o r a d i .  B u  

» tMi I ki i i . i i . i y o n l a m i  m e t a b o l i t i k  y o M la r  d e b  a t a l a d i .
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M e l a b o l i z m  b u  — b a r c h a  m e t a b o l i t i k  y o M l a r n i n g  m a j m u a -  

s i d i r .  M e t a b o l i z m d a  m o d d a l a r  o ‘z g a r i s h i n i n g  i k k i t a  a s o s i y  t o m o -  

n i  — k a t a b o l i z m  b i l a n  a n a b o l i z m  t a f o v u t  q i l i n a d i .  K a t a b o l i z m -  

d a  o r g a n i k  m o d d a l a r  p i r o v a r d  n a t i j a d a  k a r b o n a t  a n g i d r i d  ( C O j )  

v a  s u v g a  p a r c h a l a n a d i .  K a t a b o l i z m  e k z e r g o n i k  ( e n e r g i y a  a j r a l a d i -  

g a n )  j a r a y o n d i r .  A n a b o l i z m  b u  — o d d i y  m o d d a l a r n i n g  m u r a k -  

k a b  m o d d a l a r g a  a y l a n i s h i d i r .  A n a b o l i z m  r e a k s i y a l a r i  e n d e r g o n i k  

( e n e r g i y a  s a r f l a n a d i )  r e a k s i y a l a r  j u m l a s i g a  k i r a d i ;  b u l a r  u c h u n  

k a t a b o l i z m  j a r a y o n i d a  h o s i l  b o ‘l g a n  A T F  e n e r g i y a  m a n b a y i  b o ‘l ib  

x i z m a t  q i l a d i .

M e t a b o l i k  y o M la r :

1. M a r k a z i y  m e t a b o l i k  y o M la r  b i r  — n e c h a  y u z  g r a m m  o q s i l l a r ,  

k a r b o n  s u v l a r ,  y o g M a r  p a r c h a l a n i s h i  n a t i j a s i d a  C O 2, H 2O  v a  

e n e r g i y a  h o s i l  b o M a d i .

2 .  I k k i l a m c h i  m e t a b o l i k  y o M la r  — b u  s p e t s i f i k  m o d d a l a r n i  h u -  

j a y r a d a  h o s i l  b o M is h i .  M a s a l a n ,  g o r m o n l a r ,  t o k s i n l a r ,  k o f e r m e n t l a r  

v a  b o s h q a l a r .  U l a m i n g  m i q d o r i  m g l a r d a  o M c h a n a d i .

3 . S i k l i k  m e t a b o l i k  yo M lar .  I J l a r  m i k r o o r g a n i z r n l a r g a  x o s  

b o M ib ,  h u j a y r a  y o n i lg M s i  s i f a l i d a  o k s a l a l  i s h l a t i l a d i .

H o z i r g i  v a q t d a  2()()() d a n  o r t i q  f e r m e n l l a r  h u j a y r a  m e t a b o l i z -  

m i d a  i s h t i r o k  e t i s h i  a n i q l a n g a n .  U l a r n i n g  b i r  q i s m i  a s o s i y ,  b o s h -  

q a l a r i  i k k i l a m c h i  m e t a b o l i k  y o M la r d a  i s h t i r o k  e t a d i .  A m m o  u l a r 

n i n g  b a r c h a s i  b i r - b i r i  b i l a n  u z v i y  b o g M i q d i r .  U l a r n i n g  s x e m a t i k  

k o ‘r i n i s h i  m e t a b o l i k  k a r t a n i  t a s h k i l  q i l a d i .

Modda almashinuvini o‘rganish yoMlari

M o d d a  a l m a s h i n u v i n i  q u y i d a g i  y o M la r  b i l a n  a n i q l a s h  m u m -  

k i n ;

1. T i r i k  o r g a n i z m d a .

2 .  T o ‘q i m a  y o k i  a ’z o l a r d a .

3. H u j a y r a l a r d a .

4 .  H u j a y r a  o r g a n e l l a l a r i d a .

5 .  M o l e k u l a l a r d a .



O i . i Iki  m c t a b o l i z m n i  o ‘r g a n i s h  u s u l l a r i n i  3 g u r u h g a  b o M is h  

m i iM ik m :
1 I i n k  o r g a n i z m d a .

}  A i i i i l i i i k - d c z i n t e g r a t i v  u s u l .

\ S i i i l c l i k  u s u l .

I liik <»rg:uiizmdagi u s u l  i z o t o p l a r  q o M l a n i l i s h i g a  a s o s l a n g a n d i r .  

Ili i  i iM i l la r  y o r d a m i d a  e s s e n s i a l  o z u q a  m a h s u l o t l a r i  t o ‘g ‘r i s i d a  

i i i i i l i i m  m a ’l u m o t l a r  o l i n g a n .

Aiiiililik-dezintegrativ u s u l l a r  h u j a y r a  o r g a n o i d l a r i  y o k i  m o d -  

• l a l a i m  i i i r a l i b  o l i b ,  u l a r d a  k e c h a d i g a n  j a r a y o n l a r n i  o ‘r g a n i s h g a  

A m m o  b u n d a  m u r a k k a b  b i o l o g i k  b o g M a n i s h l a r n i  u z i -  

li ' . l i i  k i i / a l i l a d i .

iisullari m a ’l u m  b i r  j a r a y o n n i  s u n ’iy  r a v i s h d a  y a r a t i s h g a  

.r.n.I.iMgiiii. H u n d a  m a x s u s  m o d e l l a r d a n  f o y d a l a n i l a d i .

SavoUar:
I M e l a b o l i z m  n i m a ?

M e l a b o l i t i k  y o M la r  n i m a ?

M e l a b o l i l l a r n i n g  s a r l l a n i s h  y o M la r i  q a n d a y ?

A n a b o l i z m  v a  k a t a b o l i z m  n i m a ?

A s s i m i l y a t s i y a  v a  d i s s i m i l y a t s i y a  n i m a ?

M o d d a l a r  a l m a s h i n u v i  t u s h u n c h a s i n i n g  m e t a b o l i z m  t u s u n -

h i iM d a i i  la i ( | i?

Katabolizmning umumiy yoMlari

riroiizum kislotasi(piruvat)ning oksidlanishli 
dekarboksillanishi

I ' l m v a i  g . l y i i k o z a ,  a m i n o k i s l o t a l a r ,  g l i t s e r i n  v a  b o s h q a  m o d -  

d.tl.M k a i a b o l i z m i d a n  h o s i l  b o M ib ,  o k s i d l a n i s h i  m i t o x o n d r i y a  

i i M i i i k s i d a  M u l i r  b o M a d i .  S i t o p l a z m a d a g i  p i r u v a t  m i t o x o n d r i y a  

" t  i i i ik M j 'a  K 'l ik i  m e m b r a n a  o r q a l i  m a x s u s  t a s h u v c h i  o q s i l  — p i r u -  

t i o , i i r . | o | v a / a  y o r d a m i d a  I H  b i l a n  s i m p o r t  m e x a n i z m i  b o ‘y i c h a  
" • • t i l l - '  I l a s m l a r ) .



.Krista
Membranalararo bo‘shliq 

Matriks

Tashqi membrana ' 
Ichki membrana

Matriks

2-rasni. Mitoxondriya tuzilishi 

C H , - C - C O O -

Ichki membrana

Translokaza

3-rasni. Piruvatning mitoxondriya membranasidan tashilishi

P i r u v a t n i n g  o k s i d l a n i s h l i  d e k a r b o k s i l l a n i s h i n i  q u y i d a g i c h a  

t a s v i r l a n a d i

0

1) CHj— C— COO' + TPP— E,

H
1

СНз— C— TPP— E,+COi
1
OH

HS'
2) СНз—C— TPP— E, +

OH

3--Л

o = c  ^

CH,



' )
■SH
,S—С—CHi

0

+ CoASH < +CH3C—S—CoA
W S H

Ez

+ Е,— FAD- + E3-FADH,

I , I A I)H 2  + NAD^-^ E3-FAD + NADH + H '

I ' l l i i v a t n i n g  o k s i d l a n i s h l i  d e k a r b o k s i l l a n i s h i  u m u m i y  r e a k s i -

\ ilM

< 11 ,-( '-C  ( ) O H + N A D + + H S - K o A - > C H 3 - C - K oA + N A D H + C 0 2

0 о

Mslil)ii j a r a y o n  p i r u v a t d e g i d r o g e n a z a  k o m p l e k s i  ( P D G )  t a r k i -  

b i |M  k m i v c h i  3 F e r m e n t :

I) I I P i r u v a t d e g i d r o g e n a z a  ( P i r u v a t d e k a r b o k s i l a z a ) ,

,') 1 , D i g i d r o l i p o i l a t s e t i l t r a n s f e r a z a  ( D i g i d r o l i p o i l t r a n s a t s e -

i i l i i / . i ) ,

I) I , D i g i d r o l i p o i l d e g i d r o g e n a z a  h a m d a  5 k o f e r m e n t :

I) l i a i n i n  p i r o f o s f a t  ( T P F ) ,

I i | )o i l  k i s l o t a  ( L K ) ,

1| K o e n / i m  Л  ( K o A ) ,

I) 1 l a v m  a d e n i n  d i n u k l e o t i d  ( F A D ) ,

■>) N i k o t i n a m i d  a d e n i n  d i n u k l e o t i d  ( N A D ) ;  

till l ) i l . iu  b i r g a  t a r k i b i d a  b o s h q a r u v c h i  s u b b i r l i k l a r :  p r o t e i n -  

k i i M / . i  \ . i  l o s l i i p r o t e i n f o s f a t a z a l a r  k i r a d i  ( 1 - j a d v a l ) .



1-jadval
Piruvatdegidrogenaza kompleksi tarkibi

Ferment Monomerlar
soni Koferment Vitamin

Piruvatdekarboksilaza
(Piruvatdegidrogenaza) E.

120 (30 ta 
tetramer) TPF Bi

Digidrolipoilatsetil-
transferaza E2

180 (60 ta 
trimer) LK, KoA

Lipoil kislota 
(LK), panto- 
ten kislota

Digidrolipoil-degidro-
genaza Ез

12 (6 ta di
mer) FAD, NAD+ B2, PP

P D G  k o m p l e k s i  m a r k a z i d a  d i g i d r o l i p o i l a t s e t i l t r a n s f e r a -  

z a  y a d r o  h o s i l  q i l i b  j o y l a s h g a n .  U n g a  p i r u v a t d e k a r b o k s i l a z a  v a  

d i g i d r o l i p o i l d e g i d r o g e n a z a  b o g d a n g a n  h o l d a  j o y l a s h g a n  ( 4 - r a s m ) .

r : 3  

= -I —

13 =

=  o o

3 о  хтлхх

fc: »

4-rasm. Piruvatdegidrogenaza kompleksi tarkibi PDG 
kompleksining boshqarilishi

P D G  k o m p l e k s i  f o s f o r l a n i s h  v a  d e f o s f o r l a n i s h  yoMi b i l a n  b o s h -  

q a r i l a d i .  P D G  f o s f o r l a n g a n d a  i n g i b i r l a n a d i ,  d e f o s f o r l a n g a n d a  e s a  

f a o l l a s h a d i .  A D F  k o n s e n t r a t s i y a s i  o s h g a n d a  P D G  a k t i v l a n a d i ,  b u  

j a r a y o n  h u j a y r a d a  C a ^ +  o s h g a n d a  k u c h a y a d i .  P D G n i n g  b u n d a y  

a k t i v l a n i s h  m e x a n i z m i  m u s h a k  v a  y o g ‘ t o ‘q i m a l a r i  u c h u n  k a t -  

t a  a h a m i y a t g a  e g a .  P D G  r e a k s i y a s i  m a h s u l o t l a r i  a t s e t i l - K o A  v a

10



N A D I  12 I’ D G  k i n a z a n i  a l l o s t e r i k  a k t i v a t o r i .  A k t i v l a n g a n  k i n a z a  

I ’D G i i i  f o s t b r l a b  i n g i b i r l a y d i .  S h u n d a y  q i l i b ,  a t s e t i l - K o A  v a  

N A I ) l l 2 n i n g  k o ‘p a y i s h i  p i r u v a t d a n  a t s e t i l - K o A  n i  h o s i l  b o ‘l i s h i -  

m  l o ' x t a t a d i .  P D G  k o m p l e k s i  p i r u v a t ,  C a ^ + ,  H S K o A ,  N A D ^ ,  

A D I  b i l a n  a l l o s t e r i k  f a o l l a s h i b ,  a k s i n c h a  N A D H j  v a  A T F  k i n a -  

/ a i i i  a k t i v l a b ,  P D G  k o m p l e k s i n i  i n g i b i r l a y d i ,  C a ^ +  f o s f a t a z a n i  

i i k l i v l a y d i .  B u n d a y  h o l a t  o c h l i k d a  j i g a r  h u j a y r a l a r i d a  k u z a t i l a d i ;  

yog* i o ‘q i m a s i d a n  y o g ‘ k i s l o t a l a r  q o n g a  o ‘t i b ,  j i g a r d a  a t s e t i l - K o A  

g.i a y l a n a d i ,  a t s i l - K o A  t a ’s i r i d a  P D G  k o m p l e k s i  i n g i b i r l a n i s h i  

k i i e h a y a d i  v a  p i r u v a t  o k s i d l a n m a s d a n  g l y u k o z a  s i n t e z i  u c h u n  

• . a i l l a n a d i  ( 5 - r a s m ) .

ADF

NA£)H®
ATSETIL KoA ®  

PDG kinaza

PIR IA A T

ATF

I ’t.

PDG P ADF r \
PDG OH

NO.AKTII О P IR II  .AT AKTIA
SHAKLI SH.AKLI

V  J к.. .J
H.0

FOSFATAZ.A
ФСа>*

e P iR lA  AT, NAD+, HSKoA 
© NADH. ATSETIL KoA

PiлOH
ATSETIL KoA

5-rasm. PDG kompleksining boshqarilish mexanizmi

P D G  k o m p l e k s i  i n s u l i n  g o r m o n i  b i l a n  h a m  a k t i v l a n a d i .  I n -  

a i l i n  l a ’s i r i d a  m i t o x o n d r i y a  m a t r i k s i d a  C a ^ +  o s h a d i .  M i o k a r d  

l i u | a v i a l a r i d a  P D G  k o m p l e k s i  a d r e n a l i n  g o r m o n i  b i l a n  a k t i v l a -  

iM th  l l i r o q  b u  t a ’s i r  s i k l i k  A M F g a  b o g ‘l iq  e m a s .  A r s e n a t  h a m -  

i la  s i m o h  i o n l a r i  L K n i n g  - S H  g u r u h l a r i  b i l a n  k o m p l e k s l a r  h o s i l  

( | i l i b ,  P D G n i  i n g i b i r l a y d i .  O v q a t  t a r k i b i d a  t i a m i n  y e t i s h m a s l i g i -  

ih i  h . i m  p i r u v a t  m i q d o r i  o s h a d i .  A l k o g o l i z m  b i l a n  k a s a l l a n g a n  

I m i i i t i i l . m l a  o v q a t l a n i s h  m e ’y o r i  b u z i l i s h i ,  t i a m i n  y e t i s h m a s l i g i -  

r  I ■..ihiil) b o ' l a d i ,  L i la rg a  g l y u k o z a  y u b o r i l g a n d a  p i r u v a t  v a  l a k -  

iiii i t i ' p l i m i b ,  l a k l o a t s i d o z g a  o l i b  k e l a d i  v a  o M i m g a  s a b a b  b o ‘l i -

II



s h i  m u m k i n .  S u n d a y  h o l a t  P D G n i n g  t u g ‘m a  y e t i s h m o v c h i l i g i d a  

h a m  k u z a t i l a d i .

S avo llar:

1. K a t a b o l i z m n i n g  x o s  y o i l a r i g a  q a y s i  j a r a y o n l a r  k i r a d i ?

2 .  K a t a b o l i z m n i n g  u m u m i y  y o ‘l l a r i g a  q a y s i  j a r a y o n l a r  k i r a d i ?

3 .  P D G  k o m p l e k s i g a  q a y s i  f e r m e n t l a r  k i r a d i ?

4 .  P D G  k o m p l e k s i g a  q a y s i  k o f e r m e n t l a r  k i r a d i ?

5 .  P D G  k o m p l e k s i  i s h l a s h i d a  q a y s i  v i t a m i n l a r  i s h t i r o k  e t a d i ?

6 .  P D G  k o m p l e k s i  q a n d a y  b o s h q a r i l a d i ?

7. P D G  k o m p l e k s i  q a y e r d a  J o y l a s h g a n ?

8 .  P i r u v a t n i n g  o k s i d l a n i s h l i  d e k a r b o k s i d l a n i s h i d a  n e c h t a  A T F  

a j r a l a d i ?

Uchkarbon kislotalar sikli

U c h k a r b o n  k i s l o t a l a r  s i k l i  ( s i t r a t  s i k l i ,  U n i o n  k i s l o t a  s i k 

l i ,  K r e b s  s i k l i )  — k a t a b o l i z m n i n g  s o U i g g i  b o s q i c h i  h i l o b l a n a d i .  

B u n d a a t s e t i l - K o A a s e t i l q o l d i q l a r i  2  m o l e k u l a C 0 2 g a o k s i d l a n a d i .  

O k s i d l a n i s h - q a y t a r i l i s l i  r e a k s i y a l a r i d a  a j r a l a d i g a n  v o d o r o d  

a t o m l a r i  N A D -  v a  F A D - b o g ‘l iq  d e g i d r o g e n a z a l a r  t a ’s i r i d a  n a f a s  

o l i s h  z a n j i r i g a  o ‘t k a z i l a d i ,  n a t i j a d a  s u v  h o s i l  b o ‘l a d i  v a  A D F  

o k s i d l a n i s h l i - f o s f o r l a n i s h i  k u z a t i l a d i .  A t s e t i l - K o A  d a g i  u g l e r o d  

a t o m l a r i  o r a s i d a g i  b o g ‘l a r  o k s i d l a n i s h g a  t u r g ‘u n d i r .  O r g a n i z m d a  

a t s e t i l  q o l d i q l a r i n i  o k s i d l a n i s h i  b i r  n e c h a  b o s q i c h l a r d a  k e c h a d i .  

U c h k a r b o n  k i s l o t a l a r  s i k l i  y o p i q  m e t a b o l i t i k  y o ‘l b o ‘ l i b  8 t a  

a l o h i d a  r e a k s i y a l a r d a n  i b o r a t .  O k s a l o a t s e t a t  b u  r e a k s i y a d a  

b o s h l a n g U c h  h a m d a  o x i r g i  m a h s u l o t i  b o M ib  

h i s o b l a n a d i .

U c h k a r b o n  k i s l o t a l a r  s i k l i  u g l e v o d l a r ,  y o g M a r  

v a  a m i n o k i s l o t a l a r  p a r c h a l a n i s h i d a g i  u m u m i y  

y o ‘l h i s o b l a n a d i .  U g l e v o d l a r  b i l a n  y o g i a r  b u  

s i k l g a  a t s e t i l - K o A  s h a k l i d a ,  a m i n o k i s l o t a l a r  e s a  

— a - k e t o g l u t a r a t ,  s u k s i n a t  v a  f u m a r a t  s h a k l i d a  

Cans Adolf Krebs q o ‘s h i l a d i .  A k t i v l a n g a n  a t s e t a t n i n g  k o e n z i m  A
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•.Iiilkli o k s i d l a n i s h i  K r e b s  s i k l i d a  b o r a d i .  B u  s i k l  1 9 3 7 - y i l d a  C a n s  

A i l o i r  K r e b s  t o m o n i d a n  t a k l i f  q i l i n g a n .  G . K r e b s  ( 1 9 0 4 - y i l d a  

l u g ' i l g a n )  O .  V a r b u r g n i n g  s h o g i r d i  b o ‘l i b  u  s i y d i k c h i l  h o s i l  b o ‘l i s h  

i i a / a r i y a s i n i  v a  l i m o n  k i s l o t a s i  s i k l i n i  k a s h f  q i l g a n l i g i  u c h u n  1 9 5 4 -  

VII f i z i o l o g i y a  v a  m e d i t s i n a  s o h a s i d a  N o b e l  m u k o f o t i g a  s a z o v o r  

h o ' I d i .

Uchkarbon kislotalar sikli reaksiyalarining ketma-ketligi

l-R E A K S IY A . S itra tn i h osilbo 'lish i. S i t r a t  h o s i l  b o ‘l i s h  r e a k s i y a -  

s i d a  a s e t i l - K o A  m e t i l  g u r u h i d a g i  u g l e r o d  a t o m i  o k s a l o a s e t a t -  

i i m g  k a r b o n i l  g u r u h i  b i l a n  b o g ‘l a n a d i ;  s h u  b i l a n  b i r  v a q t d a  t i o e -  

l i i  b o g ' i  p a r c h a l a n a d i  v a  k o e n z i m - A  a j r a l a d i  ( A G °  —3 7 ,6  k J / m o l ) .  

l l u j a y r a d a  r e a k s i y a n i n g  m u v o z a n a t i  o ‘n g  t o m o n g a  s i l j i g a n ,  c h u n -  

ki l i n i n g  s t a n d a r t  e r k i n  e n e r g i y a s i  m a n f i y  k o ‘r s a t k i c h g a  e g a .  B u  

l e a k s i y a n i  m i t o x o n d r i y a l a r n i n g  m a t r i k s i d a  j o y l a s h g a n  s i t r a t s i n -  

I c l a z a  k a t a l i z l a y d i ;

( I I ,

()

HjO H S -K o A
0=C-C00H C H j - C O O H

< S-К оЛ H2C” C 0 0 H  S I T R A T S I N T E T A Z A  H O C - C O O H

H2C-COOH

A I SI I IL -K o A  O K S A L O A T S E T A T S I T R A T

2-R E A K SIYA . Sitratni izositratga o ‘tishi. S i t r a t  s i k l i n i n g  i k -  

k i n d i i  r e a k s i y a s i  s i t r a t n i  i z o s i t r a t g a  a y l a n i s h i d i r .  B u  r e a k s i y a n i  

k . i i i i h / l o v c h i  f e r m e n t ,  h o s i l  b o M u v c h i  o r a l i q  m a h s u l o t  s i s - a k o n i t a t  

к i s l o i a  n o m i  b i l a n  n o m l a n g a n  ( a k o n i t a t g i d r o t a z a ) .  A m m o b u  m o d d a  

n k m  h o l d a  a j r a t i b  o l i n m a g a n ,  c h u n k !  r e a k s i y a  t u g a m a g u n c h a  

l<’i m e n l d a n  a j r a l m a y d i .  F e r m e n t  s u v n i  s i s - a k o n i t a t n i n g  q o ‘s h  

b i r i k t i r i b  i z o l i m o n  k i s l o t a s i n i  h o s i l  q i l a d i :
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СООН
I
CHj

но -i-co o H
!

н - С - Н
I
СООН 

SITRAT

H jO

H ^ o  

Akonitat- 
-gidrotaza

COOH

(!:h 2

C"“̂ OOH

CH
1
COOH

H jO

7 ^
H 20

Akonitat-
-gidrotaza

sis-AKONITAT

COOH
1
CH,
I: “̂ -c-cooH

H O - i - H
I
COOH

IZOSITRAT

3 -R E A K S IY A . Izositratni oksidlanishli dekxirboksillanishi. B u  

r e a k s i y a n i  i z o s i t r a t d e g i d r o g e n a z a  k a t a l i z l a y d i .  I z o s i t r a t d e g i d -  

r o g e n a z a n i n g 2 - s h a k l i m a v j u d : b i r i k o f e r m e n t s i f a t i d a N A D + t u t a d i ,  

i k k i n c h i s i  — N A D F ^ .  N A D - b o g ‘l iq  f e r m e n t  m i t o x o n d r i y a l a r n i n g  

m a t r i k s i d a  j o y l a s h g a n  v a  K r e b s  s i k l i d a  q a t n a s h a d i  ( N A D F - b o g ‘l iq  

f e r m e n t  h a m  m i t o x o n d r i y a l a r d a ,  h a m  s i t o z o l d a  b o r ) .  B u  f e r m e n t  

t a ’s i r i d a  i z o s i t r a t d a n  a - k e t o g l u t a r a t  h o s i l  b o M a d i:

COOH
I
C H 2

H— C — CO'“H

z . iИО— c — H
I
COOH

IZOSITRAT

N A D ^

\
NADH 2 CO,

IZOSITRARDEGIDROGENAZA

COOH
1

C H g

I
C H j
!
c = o
I
COOH

a  -  KETOGLUTARAT

4 -R E A K S IY A . a-ketoglutaratni oksidlanishli dekarboksillanishi. B u  

r e a k s iy a d a  a - k e t o g l u t a r a t  o k s i d l a n i s h l i  d e k a r b o k s i l l a n i b  s u k s i n i l -  

K o A ,  C O ,  v a  N A D H  +  h o s i l  q i l a d i .  R e a k s i y a n i  a - k e t o g l u t a r a t -  

d e g i d r o g e n a z a  k o m p le k s i  k a t a l i z l a y d i .  U  t u z i l i s h i  v a  f u n k s i y a -  

s i j i h a t i d a n  p i r u v a t d e g i d r o g e n a z a  k o m p le k s ig a  o ‘x s h a s h .  U  h a m
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3 f e r m e n t :  a - k e t o g l u t a r a t d e k a r b o k s i l a z a ,  d i g i d r o l i p o i l t r a n s s u k s i -  

n i l a z a  v a  d i g i d r o l i p o i l d e g i d r o g e n a z a ,  5  k o f e r m e n t l a r ;  t i a m i n d i f o s -  

f a t ,  k o f e r m e n t  A ,  l i p o a t  k i s l o t a ,  N A D +  v a  F A D  k i r a d i .  P D G  d a n  

fa rq li o ‘la r o q ,  a - k e t o g l u t a r a t d e g i d r o g e n a z a  k o m p l e k s i d a  m u r a k k a b  

b o s h q a r i l i s h  m e x a n i z m i  ( r e g u l y a t o r  s u b b i r l i k l a r )  y o ‘q . a - k e t o 

g l u t a r a t n i  o k s i d l a n i s h l i  d e k a r b o k s i l l a n i s h  r e a k s i y a  m u v o z a n a t i  

s u k s i n i l - K o A  h o s i l  q i l i s h  t o m o n g a  s i l j i g a n  v a  u n i  b i r  y o 'n a l i s h l i  

d e b  h i s o b l a s h  m u m k i n :

C O O H
1

C H 2

C H ^

c = o

HS-KoA NAD+ NADH,

V  V .  у

CO,

a  -  KETOGLUTARATDRGIDROGENAZA  
KOMPLEKSI

C O O H
1

C H ,
i

C H ,
l < o

w  v-v*- S - H o A

- у о и

u -K ET O G LU T A R A T SUKSINlL-KoA

3-R E A K S IY A . Suksinil-KoA suksinatga  a y /o w A /z / . 'S u k s in i l - K o A  — 

m a k r o e r g i k  b i r i k m a d i r .  l i n i n g  t i o e f i r  b o g ‘i n i  u z i l i s h i d a n  a j r a l g a n  

e r k i n  e n e r g iy a s i  — A G  —3 5 ,7  k J / m o l  t a s h k i l  e t a d i .  M i t o x o n d r i 

y a l a r d a  s u k s i n i l - K o A n i n g  t i o e f i r  b o g M n i u z i l i s h i  g u a n o z i n d i f o s -  

f a ln i  ( G D F )  g u a n o z i n t r i f o s f a t g a c h a  ( G T F )  f o s f o r l a n i s h i  b i l a n  

k e c h a d i .  B u  r e a k s i y a n i  s u k s i n i l t i o k i n a z a  ( s u k s i n i l - K o A - s i n t a z a )  

f e r m e n t i  k a t a l i z l a y d i :

COOH
!

C H j
I
CH,
i.o

C S-HoA

GDF
SUKSINIL - KoA 

SINTETAZA

COOH
I

С и ,
I
CH,

1
COOH

GTF liS-KoA

SUKSINIL-KoA SUKSINAT

R e a k s i y a n i n g  o r a l i q  b o s q i c h i d a  f e r m e n t n i n g  f a o l  m a r k a z i d a g i  

g i s t i d i n  q o l d i q l a r i n i  f o s f o r l a n i s h i  k u z a t i l a d i .  S o ‘n g  f o s f a t  k i s lo t a  

q o ld ig M  G D F g a  b i r i k a d i  v a  G T F  h o s i l  q i l a d i .  G T F  o x i r g i  f o s f a t  

g u r u h i  A D F g a  k o ‘c h i r i l i s h i  m u m k i n  v a  n a t i j a d a  A T F  h o s i l  

b o M a d i;  b u  q a y t a r  r e a k s i y a n i  nu k leozid d ifosfatk in aza  k a t a l i z l a y d i .

15



GTF + A D F ^  GDF + ATF
S u k s i n i l - K o A  y u q o r i  e n e r g i y a l i  f o s f o a n g i d r i d  b o g ‘i h i s o b i g a  

f o s f o r l a n i s h n i  a m a l g a  o s h i r i s h i  — s u b s t r a t l i  f o s f o r l a n i s h d i r .

6 -R E A K S I Y A . S u k s in a tn i degidrogen lan ish i. S u k s i n a t  s u k s i n a t -  

d e g i d r o g e n a z a  ( S D G )  f e r m e n t i  t a ’s i r i d a  f u m a r a t g a  a y l a n a d i .  B u  

f e r m e n t  — f l a v o p r o t e i d ,  m o l e k u l a s i d a g i  F A D  o q s i l  b i l a n  k u c h -  

li  k o v a l e n t  b o g M a n g a n .  S D G  i c h k i  m i t o x o n d r i a l  m e m b r a n a n i n g  

i c h k i  y u z a s i d a  j o y l a s h g a n ,  2  s u b b i r l i k d a n  i b o r a t ,  b i t t a s i  k o f e r m e n t  

s i f a t i d a  F A D  t u t a d i .  I k k a l a  s u b b i r l i k l a r d a  t e m i r - o l t i n g u g u r t

m a r k a z l a r i  b o r ;  b i t t a s i d a  — F e 2S 2, i k k i n c h i s i d a  e s a F e ^ S ^ .  B u

m a r k a z l a r d a g i  t e m i r  a t o m l a r i n i n g  v a l e n t l i g i  o ' z g a r i b  t u r a d i  v a  

e l e k t r o n l a r  t a s h i l i s h i d a  q a t n a s h a d i .

С О О И
I

C H ,

C H

E - F A D E - F A D H - C O O H

i ,: и

SUKSINATDEGIDROGENAZA H C

C O O H  C O O H
SUKSINAT FUMARAT

7 -R E A K S IY A . Fumaratdan malatni hosil bodishi. M a l a t  h o s i l  

b o M i s h i n i  f u m a r a t g i d r a t a z a  ( f u m a r a z a )  f e r m e n t i  k a t a l i z l a y -  

d i .  F u m a r a z a  — o l i g o m e r  o q s i l ,  4  b i r  x i l  p o l i p e p t i d  z a n j i r l a r d a n  

i b o r a t .  U  m i t o x o n d r i y a n i n g  m a t r i k s i d a  j o y l a s h g a n ,  s t e r e o s p e t s i -  

f i k l i k g a  e g a  v a  f a q a t  t r a n s - f u m a r a t n i  g i d r a t a t s i y a s i n i  k a t a l i z l a y d i :

C O O H

H

C -

li-c
H

C O O H

FUMARAT

H 2O

H 2O

FUMARAZA

H O

H

C O O H

^ C - H

X h
I
C O O H

L-MALAT
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S -R E A K S IY A . M a la tn i degidrogen lan ish i. S i t r a t  s i k l i n i n g  o x i r -  

g i  r c a k s i y a s i d a  m a l a t  d e g i d r o g e n l a n i b  o k s a l o a t s e t a t n i  h o s i l  q i l a d i :

COOHI"O—C—H
IH—C—H
!COOH

COOH

N A D
c=o

MALATDEGroROGEMZ.\

^ N A D H ,

C H j1COOH
L \ U L \ T  OKS.ALOATSETAT

R e a k s i y a n i  m i t o x o n d r i y a l a r n i n g  m a t r i k s i d a  j o y l a s h g a n  N A D  

(-a b o g ‘l iq  m a l a t d e g i d r o g e n a z a  k a t a l i z l a y d i .  R e a k s i y a n i n g  m u -  

v o z a n a t i  c h a p g a  s i l j i g a n .  L e k i n ,  s h u n g a  q a r a m a y ,  i n t a k t  h u -  

l a y r a l a r d a  r e a k s i y a  c h a p d a n  o ‘n g g a  k e c h a d i ,  c h u n k i  h o s i l  b o M g a n  

m a h s u l o t  — o k s a l o a s e t a t  s i t r a t s i n t a z a  r c a k s i y a s i d a  j a d a l  i s h -  

l a l i l a d i .  S i t o z o l d a  m a l a t d e g i d r o g e n a z a  N A D F  g a  b o g ‘l iq  s h a k -  

li m a v j u d ,  u  s i t r a t  s i k l i d a  q a t n a s h m a y d i .  M a l a t d e g i d r o g e n a z a  i k -  

k a l a  s h a k l l a r i  d i m e r  o q s i l l a r d i r .  U l a r n i n g  m o l e k u l y a r  o g h r l i g i  b i r  

x il  b o M ib ,  a m i n o k i s l o t a  t a r k i b i ,  e l e k t r o t o r e t i k  x o s s a s i  v a  k a t a l i t i k  

l a o l l i g i  b i l a n  b i r - b i r i d a n  f a r q l a n a d i .

U chkarbon  k is lo ta la r  s ik lin in g  u m u n tiy  reaksiyasi:

C H ^ C O  -  K o A  ^  S h U K  +  3 H A D  +  F A D  +  2 И р  +  A D F

+ H,PO, -»
2COj +  3NAD • H, -r FAD . H, + ATF +  НзРО^ -r ShUK

U c h k a r b o n  k i s l o t a l a r  s i k l i n i n g  b o s h q a r i l i s h i

U c h k a r b o n  k i s l o t a l a r  sik li q u y id a g i  f e r m e n t l a r  a k t i v l i k l a r i  b i -  

la i i  b o s h q a r i l a d i ;

1. S i l r a t s i n t e t a z a .  B u  f e r m e n t  k a t a l i z l o v c h i  r e a k s i y a  s u b s t r a -  

ii o k s a l o a t s e t a t  k o n s e n t r a t s i y a s i  o s h g a n d a  t e z l a s h a d i .  R e a k s i -  

v a  m a h s u l o t i  s i t r a t  t a ’s i r i d a  t o r m o z l a n a d i .  S h u  b i l a n  b i r g a l i k d a  

A I I , s u k s i n i l - K o A ,  a t s i l - K o A  k o n s e n t r a t s i y a l a r i  o s h g a n d a  r e a k -  

s iy a  l e z l i g i  p a s a y a d i .
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HSKoA
A t s e t i l  - K o A

O k s a l o a t s e t a t  " q
l O

S itra t 
NADH
A T F

Suk.siiiil-K .oA

S i t r a

I z o s i t r a t

<+) A D F  

©  NADH 

©
NADH+H*
C O ,

a  I C e t o g lu t a r a t
( 3  S u k s io i l -K o A  >^^HSKoA 

©  A T F / -  N A D ^
©  NADH 

©  C a " *

'' ^  C O ,
S u k s ili i l  K o A

NADHa H*

G T F GD F

О
PIRUVAT

L  I Aktivator: piruvat, NAD+, HSKoA I
[__Ingibitorlar: NADH2, AtsesilKoA |

ATSETIL-KoA Aktivatorlar: oklaloatsetat
____________ Ingibitorlar: sitrar, NADHj, ATF,

OKSALOASe TAT suksinil-KoA
SITRAT

\
IZOSITRAT

I I 1 Aktivatorlar. ADF, Ca’*^

M AIAT
/

FU MARAT

Ш
Ingibitor: NADH,

ALFA-KETOGEUTARAT  
^Aktivatorlar; AMF, ADF, Ca+ ,̂ izositrat

SUKSINIL-KoA Ingibitor: ATF, NADH,

6-rasm. Uchkarbon kislotalar siklining boshqarilish mexanizmi

2 . I z o s i t r a t d e g i d r o g e n a z a  o l i g o m e r  f e r m e n t  b o ‘l ib  8  t a  s u b -  

b i r l i k d a n  i b o r a t .  I z o s i t r a t n i n g  1 - c h i  s u b b i r l i k g a  b i r i k i s h i  f e r m e n t  

k o n f o r m a t s i y a s i n i  k o o p e r a n i v  o ‘z g a r t i r i b ,  s u b s t r a t  b i r i k i s h  t e z l i -
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g i n i  o s h i r a d i .  I z o s i t r a t d e g i d r o g e n a z a  A D F  v a  C a ^ + , M g ^ ^  b i -  

Ia n  a l l o s t e r i k  a k t i v l a n a d i .  N A D H 2 k o n s e n t r a t s i y a s i n i n g  o s h i s h i  

I 'e r m e n t  a k t i v l i g i n i  p a s a y t i r a d i .

3 . a - k e t o g l u t a r a t d e g i d r o g e n a z a  k o m p le k s i  a s o s iy  b o s h q a r u v -  

c h i l a r i  N A D H 2 v a  s u k s i n i l - K o A  b o ‘l ib ,  b u l a r  t a ’s i r i d a  r e a k s iy a  

i n g i b i r l a n a d i .

S h u  b i l a n  b i r g a ,  A T F  k o n s e n t r a t s i y a s i  o s h i s h i  r e a k s iy a  t e z l i -  

g i n i  s u s a y t i r a d i ,  Ca^'^ t a ’s i r i d a  a k s i n c h a  r e a k s iy a  t e z l i g i  o s h a d i .

S D G  a l l o s t e r i k  f e r m e n t  f o s f a t ,  s u k s i n a t ,  f u m a r a t  t a ’s i r i d a  

f a o l l a s h a d i ,  o k s a l o a s e t a t  e s a  b u  f e r m e n t n i n g  k o n k u r e n t  i n g i b i t o r i  

h i s o b l a n a d i .  A T F  s a r f l a n i s h i n i n g  j a d a l l a s h i s h i  h u j a y r a d a  A D F  

k o n s e n t r a t s i y a s i n i  o s h i s h i g a  o l ib  k e l a d i ,  b u  e s a  n a f a s  z a n j i r i d a  

N A D H  o k s i d l a n i s h i n i  t e z l a s h t i r a d i ,  y a ’n i  N A D  g a  b o g ‘l iq  

d e g i d r o g e n a z a l a r  f a o l l i g i n i  o s h i r a d i .  A D F / A T F  v a  N A D H / N A D +  

n i s b a t i  u m u m i y  k a t a b o l i z m  y o d l a r i  r e a k s i y a l a r i  t e z l i g i n i n g  a s o s iy  

m o d u l y a t o r i  h i s o b l a n a d i  ( 5 - r a s m ) .  ^

Uchkarbon kislotalar siklining biokimyoviy 
funksiyalari

1. I n t e g r a t i v  f u n k s i y a s i  — K r e b s  s ik l i  m e t a b o l i k  « k o l l e k to r »  

( y ig ‘u v c h i )  b o ‘l ib ,  u g l e v o d la r ,  l i p i d l a r  v a  o q s i l l a r n i n g  k a t a b o l i k  

y o M in i b i r l a s h t i r a d i .

2 . E n e r g e t i k  f u n k s i y a s i  — K r e b s  s ik l i  r e a k s i y a l a r i n i n g  b o r i s h i  

n a t i j a s i d a  1 m o l  a t s e t i l -  K o A n i n g  t o ‘l iq  o k s i d l a n i s h i d a  12 m o l  

A T F  h o s i l  b o ‘l a d i .

3 . V o d o r o d  d o n o r l i k  ( v o d o r o d  g e n e r a t o r l i k )  f u n k s iy a s i  — K r e b s  

s ik l i  n a f a s  o l i s h  z a n j i r i  u c h u n  v o d o r o d n i n g  a s o s i y  g e n e r a t o r i  

h i s o b l a n a d i .  B u  s i k l d a  4  j u f t  v o d o r o d  a t o m l a r i  h o s i l  b o M ib , u l a r d a n  

3 J u f t i  N A D  b i l a n ,  b i r  j u f t i  e s a  F A D  b i l a n  b i r i k a d i .  O s h q o z o n  

s h i l l i q  q a v a t i  f u n d a l  b e z l a r i n i n g  h u j a y r a l a r i d a  v o d o r o d  k a t i o n -  

la r i  e l e k t r o n  t a s h i s h  z a n j i r i g a  e m a s  b a l k i  x l o r i d  k i s l o t a  s i n t e z i g a  

s a r f l a n a d i .  U s h b u  j a r a y o n  b u y r a k d a g i  y ig ‘u v  n a y c h a l a r i d a g i  t o ‘q  

l )o ‘y a lg a n  h u j a y r a l a r i g a  h a m  x o s  v a  s i y d i k n i n g  k i s l o t a - a s o s l i  

m u v o z a n a t i n i  s a q l a s h d a  a h a m i y a t g a  e g a .
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4 . A m f i b o l i k  f u n k s i y a s i .  L i m o n  k i s l o t a  s i k l i  m e t a b o l i z m n i n g  

a m f i b o l i k  y o ‘l l a r i d a n  b i n  h i s o b l a n a d i .  B u n d a  n a f a q a t  e n e r g e t i k  

s u b s t r a t l a r n i  o x i r g i  m a h s u l o t l a r g a c h a  ( C O 2 v a  H 2O )  o k s i d l a n i s h  

y o ‘li  b i l a n  p a r c h a l a n i s h i ,  b a l k i  b o s h q a  m e t a b o l i k  y o d l a r  u c h u n  

s u b s t r a t l a r n i  h o s i l  q i l i s h i n i  o ‘z  i c h i g a  o l a d i .  Y a ’n i ,  K r e b s  s i k l i  ik -  

k i  x i l  f u n k s i y a n i  b a j a r a d i .

a )  K a t a b o l i k - m e t a b o l i t l a r n i n g  o k s i d l a n i s h i ;

b )  A n a b o l i k  — a s e t i l - K o A  v a  o k s a l a s e t a t d a n  b i r i k i s h  r e a k s i y a -  

s i  n a t i j a s i d a  s i t r a t  h o s i l  b o M is h i  ( n a t i j a d a  y o g ‘ k i s l o t a l a r i  v a  x o l e s -  

t e r i n ) ,  o k s a l o a s t e t a t d a n  ( g l y u k o n e o g e n e z  j a r a y o n i d a )  — g l y u k o z a ,  

o k s a l o a t s e t a t d a n  ( t r a n s a m i n l a n i s h  j a r a y o n i d a )  — a s p a r t a t ,  a  — k e -  

t o g l u t a r a t d a n  ( t r a n s a m i n l a n i s h  j a r a y o n i d a )  — g l u t a m a t  a m i n o k i s -  

l o t a l a r i ,  s u k s i n i l - K o A d a n - g e m  v a  b o s h q a l a r  s i n t e z l a n a d i .

K r e b s  s i k l n i n g  o r a l i q  m a h s u l o t l a r i n i  k a m a y i s h i  s p e t s i f i k  

f e r m e n t a t i v  r e a k s i y a l a r i  t o m o n i d a n  t o d d i r i b  t u r i l a d i .  B u  j a r a y o n -  

l a r  d i n a m i k  m u v o z a n a t d a  b o M a d i v a  u l a r n i n g  k o n s e n t r a t s i y a s i  

m i t o x o n d r i y a l a r d a  d o i m i y d i r .  K r e b s  s i k l n i n g  o r a l i q  m a h s u l o t l a r  

f o n d i n i  t o d d i r i b  t u r u v c h i  r e a k s i y a l a r  a n a p l e r o t i k  ( t o d d i r u v c h i )  

r e a k s i y a l a r  d e y i l a d i .  U l a r n i n g  i c h i d a  e n g  m u h i m i  — p i r u v a t d a n  

o k s a l o a t s e t a t  s i n t e z l a n i s h  r e a k s i y a s i d i r .  B u  r e a k s i y a n i  m i t o x o n -  

d r i a l  f e r m e n t  — p i r u v a t k a r b o k s i l a z a  k a t a l i z l a y d i ;

CH3

c=o ♦!
COOH

PIRUVAT

COOH

cCO + ATF --------- --------
 ̂ p i r u v a t k a r b o k s i l a z a I

c=o
♦  A D F  t P,

COOH

OKSALOATSETAT

P i r u v a t k a r b o k s i l a z a  — m u r a k k a b  o l i g o m e r  f e r m e n t .  F e r m e n t  

m o l e k u l a s i  b i o t i n l i  4  p r o s t e t i k  g u r u h n i  t u t a d i .  B i o t i n  o q s i l  

m o l e k u l a s i n i n g  l i z i n  q o l d i q l a r i  b i l a n  k o v a le n t  a m i d  b o g d  o r q a -  

li  b o g d a n g a n .  A g a r  l i m o n  k i s l o t a  s i k l i  u c h u n  o k s a l o a t s e t a t  y o k i  

b o s h q a  o r a l i q  m a h s u l o t l a r  y e t i s h m o v c h i l i g i  k u z a t i l s a ,  p i r u v a t -  

n i  k a r b o k s i l l a n i s h i  t e z l a s h a d i .  B u  r e a k s i y a d a  e n e r g i y a  m a n b a y i
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b o ‘l ib  A T F  x i z m a t  q i l a d i .  R e a k s i y a  2  b o s q i c h d a  k e c h a d i .  B i r i n c h i  

r e a k s i y a d a  C O j  b i o t i n n i n g  a z o t  a t o m i g a  b i r i k a d i  v a  f a o l l a s h a d i ,  

b u  r e a k s i y a  A T F  g i d r o l i z i  b i l a n  k e c h a d i .

ATF + CO2 + E-biotin + ADF + H^PO^ +

I k k i n c h i

o d k a z i l a d i .

+ E-biotin-COO + 2
b o s q i c h d a  f a o l l a s h g a n  k a r b o k s i l  g u r u h  p i r u v a t g a

E-biotin-COO- + Piruvat ^  E-biotin + Oksaloatsetat
P iru v a tk a rb o k sila za  bosh q a rilish i.  P i r u v a t k a r b o k s i l a z a n i n g  

a l l o s t e r i k  a k t i v a t o r i  a t s e t i l - K o A  h i s o b l a n a d i .  l i n i n g  m i q d o r i n i  

o r t i s h i  o k s a l o a t s e t a t  h o s i l  b o d i s h i n i  j a d a l l a s h t i r a d i  v a  K r e b s  s ik l i  

r e a k s i y a l a r i  h a m  t e z l a s h a d i .

S i t r a t  s i k l i n i n g  m e t a b o l i t l a r i  y o g ‘ k i s l o t a l a r i ,  s t e r o i d l a r  v a  b o s h 

q a  b i r i k m a l a r  s i n t e z i  u c h u n  v o d o r o d  d o n o r i  b o d i b  x i z m a t  q i l a d i .  

M a s a l a n ,  N A D F  g a  b o g d i q  m a l a t -  v a  i z o s i t r a t d e g i d r o g e n a z a l a r .  

M a l a t  m i t o x o n d r i y a d a n  s i t o z o l g a  c h i q a d i  v a  N A D F g a  b o g d i q  

d e g i d r o g e n a z a  ( m a l i k - f e r m e n t )  t a ’s i r i d a  q u y i d a g i  r e a k s i y a n i  

k a t a l i z l a y d i :

HOOC -  CHOH -  CH2 -  COOH + NADE+
CH3 -  CO -  COOH + C02 + NADFH2

M a l a t  v a  i z o s i t r a t  q a y t a r i l i s h  j a r a y o n l a r i d a  N A D F H 2 n i n g  b i r  

q i s m i n i  h o s i l  q i l a d i ,  N A D F H 2 n i n g  a s o s i y  q i s m i  g l y u k o z a  p a r -  

c h a l a n i s h i n i n g  p e n t o z o f o s f a t  y o d i d a  h o s i l  b o d a d i .

Uchkarbon kislotalar siklining energetik ahamiyati

U c h k a r b o n  k i s l o t a l a r  1 s i k l i d a  2C O 2 ( i z o s i t r a t n i  a - k e t o g l u t a r a t -  

g a  v a  a - k e t o g l u t a r a t n i  s u k s i n i l - K o A g a  a y l a n i s h i d a )  h o s i l  b o d a 

d i .  S i t r a t  s i k l i n i n g  4  r e a k s i y a s i d a  d e g i d r o g e n l a n i s h  k u z a t i l a d i  v a  

( j a y t a r i l g a n  k o f e r m e n t l a r :  3  m o l e k u l a  N A D H + H " ^  v a  1 m o l e k u l a  

I A D H 2 h o s i l  b o d a d i .  S h u  b i l a n  b i r g a  2  m o l e k u l a  s u v  s a r f l a n a -  

tl i  ( s i t r a t  h o s i l  b o d i s h i d a  v a  f u m a r a t  g i d r a t a t s i y a s i d a ) .  L i m o n  k i s 

lo ta  s i k l i d a  h o s i l  b o d g a n  q a y t a r i l g a n  k o f e r m e n t l a r  (3  m o l e k u l a  

N A D U 2 v a  1 m o l e k u l a  F A D H 2) v o d o r o d n i  n a f a s  o l i s h  z a n j i r i g a
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b e r a d i  v a  k i s l o r o d g a  o ‘t k a z a d i .  Q a y t a r i l g a n  k i s l o r o d  s u v n i  h o s i l  

q i l a d i .  H a r  b i r  N A D H j  m o l e k u l a s i n i  n a f a s  o l i s h  z a n j i r i d a  o k -  

s i d l a n i s h i d a  3 m o l e k u l a  A T F ,  h a r  b i r  F A D H j  m o l e k u l a s i d a n  2 

m o l e k u l a  A T F  h o s i l  b o ‘l a d i .  S h u n d a y  q i l i b ,  h a r  b i r  l i m o n  k i s l o t a  

s i k l i  a y l a n i s h i d a  o k s i d l a n i s h - f o s f o r l a n i s h  y o ‘li b i l a n  11 m o l e k u l a  

A T F  s i n t e z l a n a d i .  1 m o l e k u l a  A T F  s u b s t r a t  f o s f o r l a n i s h  y o ‘li  b i l a n  

s i n t e z l a n a d i .  J a m i ,  1 m o l e k u l a  a t s e t i l - K o A  n i n g  K r e b s  s i k l i d a  o k -  

s i d l a n i s h i d a  12  m o l e k u l a  A T F  h o s i l  b o ‘l a d i .

Savollar:

1. K r e b s  s i k l i n i n g  v a z i f a l a r i  n i m a d a n  i b o r a t ?

2 .  K r e b s  s i k l i n i n g  1 - r e a k s iy a s i  q a n d a y  b o s h q a r i l a d i ?

3 . K r e b s  s i k l i n i n g  3 - r e a k s i y a s i  q a n d a y  b o s h q a r i l a d i ?

4 .  K r e b s  s i k l i n i n g  4 - r e a k s i y a s i  q a n d a y  b o s h q a r i l a d i ?

5 . K r e b s  s i k l i n i n g  5 - r e a k s i y a s i  q a n d a y  b o s h q a r i l a d i ?

6 . K r e b s  s i k l i n i n g  6 - r e a k s i y a s i  q a n d a y  b o s h q a r i l a d i ?

7. K r e b s  s i k l i d a  n e c h t a  A T F  a j r a l a d i ?

8 . K r e b s  s i k l i n i n g  q a y s i  r e a k s iy a s i  m i l o x o n d r i y a  i c h k i  m e m -  

b r a n a s i d a  o ‘t a d i ?

Energiya almashinuvi, biologik oksidlanish to'g‘risida 
tushuncha

T i r i k  o r g a n i z m l a r  t a s h q i  m u h i t  b i l a n  d o i m o  u z v i y  b o g ‘l iq -  

l i k d a  b o ‘l a d i .  B u  b o g ‘l i q l i k n i  m o d d a  a l m a s h i n u v i  j a r a y o n i d a  

k o T i s h i m i z  m u m k i n .  O l d i n g i  m a v z u l a r d a  q a y d  e t g a n i m i z d e k ,  

m o d d a  a l m a s h i n u v i  3 b o s q i c h d a n  i b o r a t ;  o z u q a  m a h s u l o t l a r n i  

o r g a n i z m g a  k i r i t i l i s h i ,  m e t a b o l i z m  v a  o x i r g i  m a h s u l o t l a r n i  e k s -  

k r e t s i y a s i .  M o d d a l a r n i  o r g a n i z m g a  k i r i t i l i s h i  n a f a s  o l i s h i  ( k i s 

l o r o d )  v a  o v q a t l a n i s h  h i s o b i g a  k e c h a d i .  O s h q o z o n - i c h a k  y o i l a r i d a  

o z u q a  m a h s u l o t l a r  m o n o m e r l a r g a c h a  p a r c h a l a n a d i ,  u l a r  q o n  v a  

l i m f a g a  s o T i l i b  t o ‘q i m a  v a  a ’z o l a r g a  y e t ib  b o r a d i  v a  h u j a y r a l a r d a  

o r a l i q  m e t a b o l i z m g a  k i r i s h a d i .  O r a l i q  m e t a b o l i z m  ( h u j a y r a  ic h i  

m e t a b o l i z m i )  2  t u r d a g i  r e a k s i y a l a r n i :  k a t a b o l i z m  v a  a n a b o l i z m n i  

o ‘z  i c h i g a  o l i n i s h i  a y t i b  o T i l g a n  e d i .
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T i r i k  o r g a n i z m l a r  t e r m o d i n a m i k  j i h a t d a n  o c h i q  t i z i m d i r .  

I 'i z i m  b i l a n  t a s h q i  m u h i t  o r a s i d a  t e r m o d i n a m i k a  q o n u n i y a t l a r i g a  

a s o s l a n g a n  h o l d a  e n e r g i y a  a l m a s h i n u v i  k e c h a d i .  O r g a n i z m 

g a  t a s h q a r i d a n  k i r u v c h i  y o k i  t i r i k  m a t e r i y a  t a r k i b i g a  k i r u v c h i  

o r g a n i k  b i r i k m a  m a ’l u m  b i r  m i q d o r d a  i c h k i  e n e r g i y a  z a x i r a s i g a  

e g a  ( E ) ,  u n i n g  b i r  q i s m i  i s h  b a j a r i s h  u c h u n  s a r f l a n i s h i  m u m k i n .  

T i z i m n i n g  b u n d a y  e n e r g i y a s i  e r k i n  e n e r g i y a  d e b  a t a l a d i  ( G ) .

D o i m i y  t e m p e r a t u r a  v a  b o s i m d a  t i z i m n i n g  e r k i n  e n e r g iy a s i  

(A G )  v a  e n t r o p i y a n i n g  (A S )  o 'z g a r i s h i  o r a s i d a  q u y i d a g i  t e n g l a m a n i  

y o z i s h  m u m k i n ;

AG =  AH -  TxS
b u n d a ;  A H  — e n t a l p i y a n i  ( t i z i m d a g i  i c h k i  e n e r g i y a s i  y o k i  i s -  

s iq l ig i )  o ‘z g a r i s h i ;  T  — a b s o l y u t  t e m p e r a t u r a .  B io k im y o v iy  r e a k -  

s i y a l a r d a  A H  t a x m i n a n  A S  ( r e a k s i y a  n a t i j a s i d a  t i z i m n i n g  i c h 

k i e n e r g i y a s i n i  o ‘z g a r i s h i ) g a  t e n g .  B io lo g ik  t i z i m l a r n i n g  e r k i n  

e n e r g i y a s i n i  a n i q l a s h  s t a n d a r t  h o l a t l a r d a  o l ib  b o r i l a d i  ( p H  7 ,0  

t e m p e r a t u r a  2 5 ° C ,  b a r c h a  e r i t m a l a r  k o n s e n t r a t s i y a s i  1 m o l /1 ,  g a z -  

l a r  e s a  1 a t m .  b o s i m i d a ) .  S t a n d a r t  h o l a t d a  b a r c h a  f u n k s i y a l a r  

a G ° ,  a s *’ v a  A H °  k o T i n i s h i d a  b o ‘l a d i .  S t a n d a r t  e r k i n  e n e r g i y a  

o 'z g a r i s h i n i  (A G ° )  h i s o b l a s h  u c h u n  k im y o v iy  r e a k s i y a  m u v o z a n a -  

ti k o n s t a n t a s i n i  ( K )  b i l i s h  k e r a k .

K im y o v iy  r e a k s i y a n i n g  y o ‘n a l i s h i  A G  k o T s a t k i c h i g a  b o g M iq . 

A g a r  b u  k o T s a t k i c h  m a n f i y  b o ‘l s a ,  r e a k s iy a  o ‘z - o ‘z i d a n  k e c h a 

d i  v a  e r k i n  e n e r g i y a n i  k a m a y i s h i  b i l a n  b o r a d i .  B u n d a y  r e a k s i y a l a r  

e k z e r g o n i k  r e a k s i y a l a r  d e y i l a d i .  A g a r  b u n d a  a G  a b s o l y u t  k o ‘r s a t -  

k i c h i  y u q o r i  b o ‘l s a ,  r e a k s i y a  o x i r i g a c h a  d a v o m  e t a d i  v a  q a y t -  

m a s  b o ‘l a d i .  A g a r  A G  m u s b a t  b o ‘ l s a  r e a k s iy a  f a q a t  t a s h q a r i d a n  

e r k i n  e n e r g i y a  k i r i t i l i s h i  n a t i j a s i d a  k e c h a d i ;  b u n d a y  r e a k s i y a l a r  

e n d e r g o n i k  r e a k s i y a l a r  d e y i l a d i .  A g a r  A G  a b s o l y u t  k o T s a t k i c h i  

y u q o r i  b o M sa , b u  t i z i m  t u r g ‘u n d i r  v a  r e a k s iy a  k e c h m a s l i g i  m u m 

k i n .  A g a r  A G  n o l g a  t e n g  b o ‘l s a  t i z i m  m u v o z a n a t d a  b o ‘la d i  ( 2 - j a d -  

v a l) .
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2-jadval
Kimyoviy reaksiyaning yo‘nalishi AG ko‘rsatkichiga bogMiqligi

К AG« Komponentlar konsentratsiyasi 1 mol 
boMganda reaksiya yo‘nalishi

>1.0 Manfiy Chapdan o‘ngga
1.0 Nolga teng Turg‘un holat
<1.0 Musbat 0 ‘ngdan chapga

B io lo g ik  t i z i m l a r d a  t e r m o d i n a m i k  j i h a t d a n  m u k a m m a l  

b o M m a g a n  e n d e r g o n i k  r e a k s i y a l a r  f a q a t  t a s h q i  e n e r g i y a  h i s o b i g a ,  

y a ’n i  e k z e r g o n i k  r e a k s i y a l a r  e n e r g i y a s i  h i s o b i g a ,  k e c h i s h i  m u m -  

k i n .  B u n d a y  r e a k s i y a l a r  e n e r g i y a g a  b o g ‘l iq  r e a k s i y a l a r  h i s o b l a n a -  

d i .  B u n d a y  r e a k s i y a l a r n i n g  k o ‘p c h i l i g i  b o g M o v c h i  o m i l  — a d e n o -  

z i n u c h f o s f a t  ( A T F )  h i s o b i g a  k e c h a d i  ( 7 - r a s m ) .

ATF-HUJAYRANING UNIVERSAL ENERGIYA 
MANBAYI

O -
\-p

ADENIN MH^

^  1? H C  II
rj '

MAKROERGIK BOG‘LAR
O M  O H

RIBOZA

7-rasm, Adenozintrifosfat

T o ‘q i m a l a r d a  o r g a n i k  m o d d a l a r n i n g  k a t a b o l i z m i  k i s l o r o d  

i s h t i r o k i d a  C O j  a j r a l i s h i  b i l a n  k e c h a d i .  B u  j a r a y o n  t o ‘q i m a  

n a f a s  o l i s h i  d e b  a t a l a d i .  K i s l o r o d  b u  j a r a y o n d a  o k s i d l a n a y o t g a n  

( p a r c h a l a n a y o t g a n )  m o d d a d a n  ( s u b s t r a t l a r d a n )  v o d o r o d  a k s e p t o r i  

v a z i f a s i n i  b a j a r a d i  v a  n a t i j a d a  s u v  h o s i l  b o ‘la d i .

O k s i d l a n u v c h i  t u r l i  x i l  o r g a n i k  m o d d a l a r  (S  — s u b s t r a t l a r )  

k a t a b o l i z m n i n g  m a h s u l o t l a r i  b o ‘l ib ,  u l a r n i n g  p a r c h a l a n i s h i  

e k z o e r g i к  j a r a y o n  h i s o b l a n a d i .  O k s i d l a n i s h  n a t i j a s i d a  a j r a l a y o t g a n  

e n e r g i y a  i s s iq l i k  s i f a t i d a  t a r q a l i s h i  m u m k i n ,  y o k i  q i s m a n  A D F
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f o s f o r i l l a n i b  A T F  h o s i!  b o ‘l i s h i g a  s a r f l a n i s h i  m u m k i n .  O r g a n i z m  

o k s i d l a n a y o t g a n  m o d d a l a r d a n  a j r a l a y o t g a n  e n e r g i y a s i n i n g  t a x -  

m i n a n  4 0 %  A T F  m a k r o e r g i k  b o g ‘l a r  e n e r g i y a s i g a  a y l a n t i r i s h i  

m u m k i n .  B io s f e r a d a g i  k o ‘p c h i l i k  o r g a n i z m l a r  a s o s i y  e n e r g iy a  

m a n b a i  s i f a t i d a  s h u  y o ‘l d a n  f o y d a l a n a d i .

B u  y o ‘l b i l a n  t a s h q a r i d a n  t u s h g a n  o z u q a  m a h s u l o t l a r i d a g i  

k im y o v iy  e n e r g i y a n i  h u j a y r a l a r  m e t a b o l i k  f a o l  e n e r g i y a g a  a y l a n -  

t i r a d i .  D e g i d r o g e n l a n i s h  r e a k s i y a l a r i  v a  h o s i l  b o ‘lg a n  e n e r g iy a  

h i s o b i g a  A T F  s i n t e z i  e n e r g e t i к  j i h a t d a n  u z v iy  b o g ‘l a n g a n  r e a k s i 

y a l a r  h i s o b l a n a d i .  B u  A D F n i n g  o k s i d l a n i s h l i  f o s f o r i l l a n i s h i  d e b  

n o m l a n a d i .

C O 2 'ATF

Uglevod, yog‘ va 
oqsilar oksidlanishida 
hosil boMgan energiya

02

biosintez, faol transport, 
mushaklar qisqarishi va 
issiqlik uchun energiya 

sarflanishi

A D F  +  I I 1P O 4 

8-rasm. Energiya almashinuvi

Y u q o r i d a  k e l t i r i l g a n  t e n g l a m a l a r d a g i  o k s i d l a n i s h - q a y t a r i l i s h  

r e a k s i y a l a r i  u m u m i y  s h a k l n i  i f o d a l a y d i ,  c h u n k i  b u  j a r a y o n  s u b -  

s t r a t l a r n i  t o ‘g ‘r i d a n  t o ‘g ‘ri d e g i d r o g e n l a n i s h i  h i s o b i g a  k e c h a d i  v a  

b u n d a  k i s l o r o d  v o d o r o d  a k s e p t o r i  v a z i f a s i n i  o ‘t a y d i .  A m m o  k i s 

lo r o d  h u j a y r a l a r d a  p r o t o n  v a  e l e k t r o n l a r n i  t a s h i l i s h i d a  q a t n a s h a d i .

Biologik oksidlanish yoki to‘qima nafas olishi deh t o ‘q i m a l a r d a  

o r g a n i k  m o d d a l a r n i  k i s l o r o d  i s h t i r o k i d a  p a r a c h a l a n i s h i  v a  k a r -  

b o n a t  a n g i d r i d i n i  a j r a l i s h i g a  a y t i l a d i .  B u n d a y  o k s i d l a n i s h
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j a r a y o n i d a  e n e r g i y a  a j r a l i b  c h i q a d i  v a  o ‘z  t a b i a t i g a  k o ‘r a  e k z e r g o n i k  

j a r a y o n  h i s o b l a n a d i .

Biologik oksidlanish nazariyalari

A .L. Lavuazye (1 7 2 7 -y .)  «Oksidlanish-yo- 
nish» n a z a r i y a s i d a ;  n a f a s  o l i s h  j a r a y o n i d a  

O 2 C  v a  b i l a n  b i r i k i b ,  C O j  v a  H 2O  h o s i l  

b o ‘l a d i ,  b u n d a  e n e r g i y a  a j r a l a d i .  B u  e n e r g i y a  

m i q d o r i  o r g a n i z m d a  v a  u n d a n  t a s h q a r i d a  b i r  

x i l .  A m m o  y o n i s h  j a r a y o n i d a n  f a r q l i  o M a ro q ,  

Antuan Loran Lavuazye b i o l o g i k  o k s i d l a n i s h  p a s t  h a r o r a t d a ,  a l a n g a -  

s i z  v a  SUV i s h t i r o k i d a  b o r a d i .  S h u n i  a y t i s h  

j o i z k i ,  O 2 i n e r t  g a z  b o ‘l i b  r e a k s i y a g a  t o ‘g ‘r i d a n  t o ‘g ‘n  k i r i s h m a y -  

d i .  B u  j a r a y o n  m e x a n i z m i n i  y o r i t i b  b e r i s h d a  b i r  n e c h a  n a z a r i -  

y a l a r  y a r a t i l g a n ;

СбНцОб + 60^ =  6CO^ + 6H2O + 686 kkal (2850 kJ/mol)
A.N. Bax ( 1 8 9 7 -y .)  «Aktivlashgan kislo- 

rod-peroksid»li n a z a r i y a s i .  B u  n a z a r i y a g a  k o ‘r a  

y e n g i l  o k s i d l a n u v c h i  m o d d a l a r  t a ’s i r i d a  k i s -  

l o r o d  m o l e k u l a s i n i n g  i k k a l a  b o g ‘i e m a s ,  b a l k i  

b i t t a  b o g ‘i u z i l a d i ,  s o ‘n g r a  k i s l o r o d  m o l e k u l a -  

s i t o ‘l iq  o k s i d l a n a y o t g a n  m o d d a  b i l a n  b i r i k i b ,  

o r a l i q  m a h s u l o t  s i f a t i d a  p e r o k s i d  h o s i l  b o M a d i.

B u  e s a  p e r o k s i d a z a  f e r m e n t !  t a ’s i r i d a  

p a r c h a l a n a d i  v a  o k s i d l a n g a n  m o d d a  h o s i l  

b o ‘la d i .

B u  n a z a r i y a n i n g  k a m c h i l i g i  a n a e r o b  o r g a -  

n i z m l a r d a  o k s i d l a n i s h - q a y t a r i l i s h  j a r a y o n l a -  

r i n i  a n i q l a s h  i m k o n i n i  b e r m a y d i .

V.I. Palladin (1 9 0 8 - y .) ,  G.O. Viland 
( 1 8 7 7 - y .) «Vodorodni faollanishi» n a z a r i y a 

s i .  B u  n a z a r i y a g a  k o ‘r a  m e t a b o l i t l a r  o k s i d -

Paiiadin Vladimir l a n i s h i ,  o k s i d l a n a y o t g a n  m o d d a d a n  s p e t s i f i k  
Ivanovich

Aliksey Nikolayevich 
Bax
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d e g i d r o g e n a z a l a r  t a ’s i r i d a  H 2 a j r a l a d i .  P a l l a d i n n i n g  f i k r i g a  k o ‘r a  

H 2 x r o m o g e n l a r  b r t a n  b i r i k a d i ,  V i l a n d n i n g  f i k r i c h a  e s a  O 2 b i l a n  

b i r i k a d i .  B u  b i r  v a q t n i  o ‘z i d a  s u b s t r a t n i  o k s i d l a n i s h !  v a  p i g m e n t n i  

q a y t a r i l i s h i  b i l a n  k e c h a d i .  S h u n i n g  u c h u n  b u  j a r a y o n  o k s i d l a n i s h -  

q a y t a r i l i s h  j a r a y o n i  h i s o b l a n a d i .

Сб^12^б  ̂6H2O + 12R  =  6CO2 + (2  RH2 (anaerob bosqich) 

I2R H 2 + 6O2 = 12R + 6H2O (aerob bosqich)

Biologik oksidlanishni zamonaviy nazariyasi

O.G. Varburg ( 1 9 8 3 - y .) ,  A. Sent-D ’erdyi 
((Jyorgyi) ( 1 8 9 3 -y .)  «Elektrolitik» n a z a r i y a s i .

B n  k i s l o r o d  m o l e k u l a s i n i  o k s i d l a n g a n  m o l e k u l a  

y o r d a m i d a  f a o l l a n i s h i d i r .  V a r b u r g n i n g  f i k r i c h a  

o k s id lo v c h i  m o d d a  b o ‘l ib  g e m i n  f e r m e n t l a r i  

m o le k u la s i  t a r k i b i g a  k i r u v c h i  F e+ ^  a t o m !  h i s o b 

l a n a d i .  B u  n a z a r i y a g a  k o ‘r a  o k s i d l a n i s h - q a y t a r i 

l i s h  j a r a y o n l a r i  e l e k t r o n  v a  p r o t o n l a r n i  a j r a l i s h i  

va  b i r i k i s h i  n a t i j a s i d a  s o d i r  b o ‘l a d i  v a  o x i r i d a  

a k t i v l a n g a n  k i s l o r o d  p r o t o n  b i l a n  b i r i k i b  s u v n i  

h o s i l  q i l a d i .

B u  n a z a r i y a g a  a s o s a n  t o ‘q i m a d a  m e t a b o l i t -  

III o k s i d l a n i s h !  b i r  y o ‘la  p r o t o n  v a  e l e k t r o n l a r n i  

a j r a l i s h i  v a  u l a r n i  k i s l o r o d  m o l e k u l a s i g a  k i r i t i l i -  

s h i  b i l a n  b o r a d i .  A m m o  e l e k t r o n  v a  p r o t o n l a r  

l o V . 'r id a n  t o ‘g ‘r i  k i s l o r o d  b i l a n  b i r i k m a y ,  b a l k i  

s | ) e l s i l ‘ik  f e r m e n t l a r  v a  k o f e r m e n t l a r  o r q a l i  u z a -  

l i l a d i .

O k s i d l a n a y o t g a n  S H 2 m o d d a d a n  t e r m i n a l  

a k s e p l o r g a  ( O 2) p r o t o n  v a  e l e k t r o n l a r n i  o ‘t k a -  

/ i s h d a  o r a l i q  t a s h u v c h i l a r  q a t n a s h a d i .  B u  t o ‘l iq  

l a r a y o n  k e t m a - k e t  k e c h a d i g a n  o k s i d l a n i s h - q a y t a r i l i s h  j a r a y o n l a r i n i  

o 'z  i c h ig a  o l a d i  v a  b u n d a  t a s h u v c h i l a r  o r a s i d a  o ‘z a r o  b o g d a n i s h l a r  

k c c h a d i .  l i a r  b i r  o r a l i q  t a s h u v c h i  e l e k t r o n  v a  p r o t o n l a r  a k s e p t o r i

Albert Sent- 
D’yerdi

Otto Genri 
Varburg
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s i f a t i d a  q a t n a s h a d i  v a  o k s i d l a n g a n  h o l a t d a n  q a y t a r i l g a n  h o l a t -  

g a  o ‘t a d i .  S o ‘n g  u  p r o t o n  v a  e l e k t r o n l a r i n i  k e y i n g !  t a s h u v c h i g a  

b e r a d i  v a  o ‘z i  y a n a  o k s i d l a n g a n  h o l a t g a  o ‘t a d i .  O x i r g i  b o s q i c h -  

d a  t a s h u v c h i  e l e k t r o n l a r n i  k i s l o r o d g a  b e r a d i  v a  s u v  h o s i l  b o M a -  

d i .  Y a ’n i ,  5 H 2 — p r o t o n  v a  e l e k t r o n l a r  b o s h l a n g M c h  d o n o r i ;  P

-  o r a l i q  t a s h u v c h i l a r ;  E l ,  E 2 ,  E 3 ,  E 4 ,  E 5  -  o k s i d l a n i s h - q a y t a r i -  

l i s h  r e a k s i y a l a r i  f e r m e n t l a r i  ( 6 - r a s m ) .  H u j a y r a l a r d a  o r g a n i k  m o d -  

d a l a r n i  k i s l o r o d  h i s o b i g a  o k s i d l a n i s h i  v a  s u v n i  h o s i l  b o ‘l i s h i  — 

t o ‘q i m a  n a f a s  o l i s h i  d e y i l a d i ,  e l e k t r o n l a r  t a s h i s h  z a n j i r i  ( E T Z )  e s a

— n a f a s  o l i s h  z a n j i r i  d e b  a t a l a d i ;

H 2+ 1 , 2 0 2
PI P2 P3 P *

^ • * 2  oksidlanisU oksidlanish oksidlanisb oksidlani .

E 1

Г
PI

/\
1P2 P3 H ,0

qaytarilish qaytarilish qa>4arilish qayiariiish

9-rasm. Elektronlar tashish zanjirida elektron va protonlar harakati: 5H , — proton 
va elektronlar boshlangMch donori; P — oraliq tashuvchilar; E l, E2, E3, E4, E5 — 

oksidlanish-qaytarilish reaksiyalari fermentlari

Biologik oksidlanish fermentlari

S p e t s i f i k  d e g i d r o g e n a z a l a r  t a ’s i r i d a  m e t a b o l i t l a r n i  f e r m e n t a t i v  

o k s i d l a n i s h i  j a r a y o n i d a  e n e r g i y a  a j r a l i s h i  k u z a t i l a d i .  D e g i d r o g e n -  

l a n i s h  r e a k s i y a l a r i d a  o r g a n i k  s u b s t r a t l a r d a n  p r o t o n  v a  e l e k 

t r o n l a r  N A D -  v a  F A D - b o g i i  d e g i d r o g e n a z a l a r  k o f e r m e n t l a r i g a  

o ‘t k a z i l a d i .  Y u q o r i  e n e r g e t i k  p o t e n s i a l g a  e g a  b o M g a n  e l e k t r o n 

l a r  q a y t a r i l g a n  N A D H 2 v a  F A D H 2 k o f e r m e n t l a r d a n  m i t o x o n -  

d r i y a l a r n i n g  i c h k i  m e m b r a n a s i d a  J o y l a s h g a n  n a f a s  o l i s h  z a n j i r i  

t a s h u v c h i l a r !  o r q a l i  k i s l o r o d g a  o ‘t k a z i l a d i .  K i s l o r o d  m o l e k u l a s i -  

n i n g  q a y t a r i l i s h i  4  e l e k t r o n n i  t a s h i l i s h i  h i s o b i g a  k e c h a d i .  K i s -
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l o r o d  2 e l e k t r o n n i  b i r i k i s h i d a  m a t r i k s d a n  2 p r o t o n n i  y u t i l i s h i  

k u z a t i l a d i  v a  n a t i j a d a  s u v  h o s i l  b o ‘l a d i .

N a f a s  o l i s h  z a n j i r i  b o ‘y l a b  e l e k t r o n l a r n i  o ‘t i s h i d a  e r k i n  e n e r g i -  

y a s i  k a m a y i b  b o r a d i .  L i n i n g  a s o s i y  q i s m i  A T F  s h a k l i d a  z a -  

x i r a l a n a d i ,  q o l g a n  q i s m i  e s a  i s s i q l i k  e n e r g i y a s i  s i f a t i d a  t a r q a l a d i .  

T u r l i  x i l  s u b s t r a n t l a r n i  o k s i d l a n i s h i  n a t i j a s i d a  h o s i l  b o ‘l g a n  y u q o r i  

e n e r g e t i k  p o t e n s i a l g a  e g a  b o ‘l g a n  e l e k t r o n l a r  b i o s i n t e z  r e a k s i 

y a l a r i d a  q a t n a s h i s h i  m u m k i n .  B u n d a  A T F  t a s h q a r i  q a y t a r i l g a n  

e k v i v a l e n t l a r ,  m a s a l a n  N A D P H 2 z a r u r  b o ‘l a d i .

O k s i d l a n a y o t g a n  s u b s t r a t d a n  e l e k t r o n l a r n i  k i s l o r o d g a  o ‘t k a z i -  

l i s h i  b i r  n e c h a  b o s q i c h d a  k e c h a d i .  B u n d a  j u d a  k o ‘p  o r a l i q  t a s h u v 

c h i l a r  q a t n a s h i b ,  h a r  b i r i  e l e k t r o n l a r n i  o l d i n g i s i d a n  o l i b  k e y i n -  

g i s i g a o T k a z i s h i  m u m k i n .  B u n i n g  n a t i j a s i d a  k e t m a - k e t  k e c h a d i g a n  

o k s i d l a n i s h - q a y t a r i l i s h  r e a k s i y a l a r  z a n j i r i  h o s i l  b o M a d i .  B u n i n g  

n a t i j a s i d a  k i s l o r o d  q a y t a r i l a d i  v a  s u v  h o s i l  b o ‘l a d i .

U b i x i n o n d a n  ( K o Q )  t a s h q a r i  n a f a s  o l i s h  z a n j i r i n i n g  b a r c h a  

k o m p o n e n t l a r i  — o q s i l l a r d i r .  B u  o q s i l l a r  t a r k i b i g a  t u r l i  x i l  o q s i l  

b o M m a g a n  b i r i k m a l a r  k i r a d i :  F M N ,  t e m i r - o l t i n g u g u r t  o q s i l l a r  

t a r k i b i d a  F e ,  p o r f i r i n  h a l q a s i d a  F e  v a  C u  i o n l a r i .

O k s i d l a n i s h - q a y t a r i l i s h  r e a k s i y a l a r i n i n g  b i r l a m c h i  a k s e p -  

t o r l a r i g a  2 x i l  d e g i d r o g e n a z a l a r ;  n i k o t i n a m i d g a  b o g ‘l iq  ( P P  v i t a -  

m i n i  h o s i l a l a r i  k o f e r m e n t l a r i )  v a  f l a v i n g a  b o g M iq  ( r i b o f l a v i n  h o -  

s i l a l a r i )  k i r a d i .

Nikotinamidga bog‘liq degidrogenazalar N A D ^  y o k i  

N A D F ^  k o f e r m e n t l a r i n i  t u t i s h i  m u m k i n .  B u  k o f e r m e n t l a r  

d e g i d r o g e n a z a l a r n i n g  f a o l  m a r k a z i g a  k i r a d i ,  s h u  b i l a n  b i r g a  u l a r  

r e a k s i y a  n a t i j a s i d a  x o l o f e r m e n t d a n  q a y t a r  d i s s o s i a t s i y a l a n i s h i  

m u m k i n .  N A D -  v a  N A D F - b o g ‘li  d e g i d r o g e n a z a l a r  s u b s t r a t l a r i  

m i t o x o n d r i y a l a r n i n g  m a t r i k s i d a  v a  s i t o z o l d a  b o M is h i  m u m k i n .  

N i k o t i n a m i d l i  k o f e r m e n t l a r n i n g  i s h c h i  q i s m i  n i k o t i n a m i d  h i s o b -  

l a n a d i ;

N a f a s  o l i s h  z a n j i r i g a  e l e k t r o n l a r n i  y e t k a z i b  b e r u v c h i  

d e g i d r o g e n a z a l a r  N A D " ^  t u t a d i .  U l a r  q u y i d a g i  t u r d a g i  r e a k s i -  

y a l a r n i  k a t a l i z i a y d i :
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R-CHOH-R, + NAD" R-CO-R, + NADH + H"

H 0

-2H%2e

+2H"'+2e
NADH+H

S h u n d a y  q i l i b ,  N A D +  t u r l i  x i l  s u b s t r a t l a r n i n g  p r o t o n  v a  e l e k -  

t r o n l a r i n i  q a b u l  q i l i b ,  o k s i d l a n a y o t g a n  m o d d a l a r n i n g  a s o s i y  

e n e r g i y a  k o l l e k t o r i  v a  n a f a s  o l i s h  z a n j i r i  u c h u n  y u q o r i  e n e r g e t i k  

p o t e n s i a l g a  e g a  b o ' l g a n  e l e k t r o n l a r  m a n b a y i  h i s o b l a n a d i .

N A D P H  n a f a s  o l i s h  z a n j i r i g a  e l e k t r o n l a r  d o n o r i  b o M ib  

h i s o b l a n m a y d i  v a  f a q a t  q a y t a r i l i s h l i  s i n t e t i k  j a o a y o n l a r d a  

q a t n a s h a d i .  B a ’z i  h o l l a r d a  N A D P H  e l e k t r o n l a r  n a f a s  o l i s h  z a n 

j i r i g a  e l e k t r o n l a r  b e r i s h i  m u m k i n .  B u  r e a k s i y a l a r n i  p i r i d i n n u k -  

l e o t i d t r a n s g i d r o g e n a z a l a r  k a t a l i z l a y d i ;

N A D PH  + NAD" NADP" -r NADH

F l a v i n g a  b o g M iq  d e g i d r o g e n a z a l a r n i n g  k o f e r m e n t i  b o ‘l ib  

F A D  ( f l a v i n a d e n i n d i n u k l e i t o d )  y o k i  F M N  ( f l a v i n m o n o n u k l e o -  

t i d )  h i s o b l a n a d i .  O r g a n i z m d a  b u  k o f e r m e n t l a r  v i t a m i n  B 2 d a n  

h o s i l  b o M a d i .  F l a v i n l i  k o f e r m e n t l a r  a p o f e r m e n t  b i l a n  m u r a k -  

k a b  k o v a l e n t  b o g ‘l a n g a n .  B u  k o f e r m e n t l a r n i n g  i s h c h i  q i s m i  

i z o a l l o k s a z i n  h a l q a s i  h i s o b l a n a d i :

+2H +2e

-2H-2e

R H

Й 0
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F A D  k o ‘p c h i l i k  s u b s t r a t l a r n i n g  e l e k t r o n l a r  a k s e p t o r i  b o ‘l ib  

x i z m a t  q i l a d i  v a  q u y i d a g i  t u r d a g i  r e a k s i y a l a r d a  q a t n a s h a d i ;

R-CH2-CH2-R, + E  (FAD) ^  R-CH =CH -R, + E  (FADH2)
E  — f e r m e n t n i n g  o q s i l  q i s m i .

K o ‘p c h i l i k  F A D - b o g ‘li d e g i d r o g e n a z a l a r  — s u v d a  e r i y d i g a n  

o q s i l l a r d i r ,  u l a r a s o s a n  m i t o x o n d r i y a l a r n i n g  m a t r i k s i d a j o y l a s h g a n .  

F a q a t g i n a  s u k s i n a t - d e g i d r o g e n a z a  m i t o x o n d r i y a l a r n i n g  i c h -  

k i  m e m b r a n a s i d a  j o y l a s h g a n .  F M N - t u t u v c h i  f e r m e n t l a r g a  

m i t o x o n d r i y a l a r n i n g  i c h k i  m e m b r a n a s i d a  j o y l a s h g a n  N A D H -  

d e g i d r o g e n a z a  k i r a d i ,  u  m i t o x o n d r i a l  m a t r i k s d a  h o s i l  b o ‘l u v c h i  

N A D H 2 n i  o k s i d l a y d i .

E l e k t r o n l a r n i  N A D H 2 d a n  O 2 t a s h u v c h i l a r n i n g  b a r c h a s i  

m i t o x o n d r i y a l a r n i n g  i c h k i  m e m b r a n a s i d a  j o y l a s h g a n .  U b i x i n o n  

v a  s i t o x r o m  c  l a r d a n  t a s h q a r i ,  q o l g a n  b a r c h a s i  m u r a k k a b  o q s i l -  

li k o m p l e k s l a r i d i r .

N A D H 2- d e g i d r o g e n a z a  N A D H - Q - r e d u k t a z a ,  k o m p l e k s  I b i r  

n e c h a  p o l i p e p t i d  z a n j i r i d a n  i b o r a t .  F M N  u n i n g  p r o s t e t i k  g u r u h i  

h i s o b l a n a d i .  B u  f e r m e n t n i n g  y a g o n a  s u b s t r a t i  — N A D H 2, u n d a n  

2 e l e k t r o n  v a  p r o t o n  F M N  g a  o ‘t k a z i l a d i  v a  F M N H 2 h o s i l  q i l a 

d i .  U n i n g  i k k i n c h i  p r o t o n i  m a t r i k s g a  a j r a l a d i .  R e a k s i y a  q u y i d a g i  

l e n g l a m a  a s o s i d a  k e c h a d i :

NADH + H" + E (FMN) NAD" + E {FMNH^)

F M N H 2 e l e k t r o n l a r  t e m i r - o l t i n g u g u r t l i  o q s i l l a r i g a  ( F e S )  

o ' t k a z i l a d i .  B u  o q s i l l a r  N A D H 2- d e g i d r o g e n a z a  m o l e k u l a s i d a  i k 

k i n c h i  p r o s t e t i k  g u r u h  v a z i f a s i n i  o ‘t a y d i .  B u  o q s i l l a r d a g i  t e m i r  

a t o m l a r i  ( g e m  b o M m a g a n  t e m i r )  b i r  n e c h a  g u r u h l a r g a  y ig M lib ,  

t e m i r - o l t i n g u g u r t  m a r k a z l a r i n i  h o s i l  q i l a d i .

E ' c S - m a r k a z l a r  o k s i d l a n i s h - q a y t a r i l i s h  r e a k s i y a l a r i d a  q a t -  

n a s h u v c h i  k o ‘p c h i l i k  o q s i l l a r  ( f l a v o p r o t e i d l a r ,  s i t o x r o m l a r )  t a r k i -  

b i g a  k i r a d i .  H o z i r g a c h a  3 t u r d a g i  F e S - m a r k a z l a r  ( F e S ,  F c 2S 2, 

I C jS ^ )  a n i q l a n g a n .  U l a r d a  t e m i r  a t o m i  s i s t e i n d a g i  o l t i n g u g u r t ,  

y o k i  a n o r g a n i k  o l t i n g u g u r t  b i l a n  b o g ‘l a n g a n .
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III FC4S4
-s -S IS T E IN -

N A D H - d e g i d r o g e n a z a  F c 2S 2 v a  F c 4S 4 t u r d a g i  b i r  n e c h a  

m a r k a z l a r n i  t u t a d i .  B u  m a r k a z l a r d a g i  t e m i r  a t o m l a r i  e l e k t r o n -  

l a r n i  k e t m a - k e t  q a b u l  q i l i s h i  v a  b e r i s h i  m u m k i n ,  b u n d a  u l a r  

f e r r o -  (F e ^ + )  v a  f e r r i -  (F e ^ + )  h o l a t l d a r g a  o ‘t i b  t u r i s h i  m u m k i n .  

T e m i r - o l t i n g u g u r t  o q s i l l a r d a n  e l e k t r o n l a r  koferment Q (ubixinon) 
o ‘t k a z i l a d i .

UBIXINON - KOENZIM Q

H, f '

-(CH2ai-ccH2)„H

0 (n=:i-io)

OKSIDLANGAN SHAKLI K oQ

2e-i2H+ ClI,jO 

CH.iO

Cib
(CHjCIl^CCIb),,!

O il (/) = 5-10) 

QAYTQRILGAN SHAKLI K0QH2

B u  y o g ‘d a  e r u v c h i  x i n o n n i n g  (qu inone)  n o m i  i n g l i z  s o ‘z i -  

n i n g  b i r i n c h i  h a r f i d a n  o l i n g a n ,  u b i x i n o n  s o ‘z i  e s a  t a b i a t d a  

k e n g  t a r q a l g a n  m a ’n o s i n i  b i l d i r a d i  (ubiquitous — m a v ju d ) .  U b i 

x i n o n  m o l e k u l a l a r i  o l i n g a n  m a n b a l a r g a  v a  u g l e r o d  z a n j i r l a r i n i n g  

u z u n l i g i g a  q a r a b  f a r q i a n a d i .  S u t  e m i z u v c h i l a r d a n  o l i n g a n l a r i  10 

i z o p r e n o i d  z a n j i r l a r i n i  t u t a d i  v a  Q , q d e b  b e l g i l a n a d i .  N A D H -  

d e g i d r o g e n a z a l a r d a n  F e S  o r q a l i  e l e k t r o n l a r  u b i x i n o n g a  o ‘t k a z i l a d i  

v a  n a t i j a d a  g i d r o x i n o n  h o s i l  b o ‘l a d i .  U b i x i n o n  N A D H -
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c l c g i d r o g e n a z a l a r  v a  b o s h q a  f l a v i n g a  b o g ‘l iq  d e g i d r o g e n a z a l a r d a n ,  

j i i m l a d a n  s u k s i n a t d e g i d r o g e n a z a d a n  e l e k t r o n l a r  q a b u l  q i l g a n i  

s a b a b l i  k o l l e k t o r l i k  f u n k s i y a s i n i  b a j a r a d i .  U b i x i n o n  q u y i d a g i  

t u r d a g i  r e a k s i y a l a r d a  q a t n a s h a d i ;

E (FMNH^) + E (EMN) + QH^
Sitoxromlar yoki gemoproteidlar b a r c h a  t u r d a g i  o r g a n i z m -  

l a r d a  u c h r a y d i .  E u k a r i o t  h u j a y r a l a r d a  u l a r  a s o s a n  m i t o x o n d r i y a l a r  

m e m b r a n a s i d a  j o y l a s h g a n .  3 0  y a q i n  t u r l i  x i l  s i t o x r o m l a r  m a v ju d .  

B a r c h a  s i t o x r o m l a r  t a r k i b i g a  p r o s t e t i k  g u r u h  s i f a t i d a  g e m  k i r a d i .  

U l a m i n g  t u r l i - t u m a n l i g i  q u y i d a g i l a r g a  b o g ‘liq ;

• G e m  s t r u k t u r a s i d a  t u r l i  x i l  y o n  z a n j i r l a r n i n g  b o M is h i;

• P o l i p e p t i d  z a n j i r l a r  s t r u k t u r a s i n i  t u r l i  x i l l i g i ;

• G e m n i  p o l i p e p t i d  z a n j i r i  b i l a n  t u r l i c h a  b o g 'l a n i s h i .

N u r l a r n i  y u t i s h  q o b i l i y a t i g a  q a r a b  s i t o x r o m l a r  a ,  b ,  c  t u r l a r i g a

b o ' l i n a d i .  H a r  b i r  t u r n i n g  i c h i d a  o ‘z i g a  x o s  s p e k t r a l  x u s u s i y a t l a r g a  

c g a  b o ‘lg a n  s i t o x r o m l a r  b o ‘l ib ,  u l a r  r a q a m l a r  b i l a n  b e l g i l a n a d i  ( b ,  

b | , b j  v a  b o s h q a l a r ) .

I 'u r l i  x i l  s i t o x r o m l a m i n g  s t r u k t u r  x u s u s i y a t l a r i  u l a r n i n g  

o k s i d l a n i s h - q a y t a r i l i s h  x u s u s i y a t l a r i n i  b e lg i l a y d i .  M i t o x o n d r i a l  

i i a f a s  o l i s h  z a n j i r i d a  5 x i l d a g i  s i t o x r o m l a r  b o r  ( a ,  а з ,  b ,  c ,  c , ) .  

S i t o x r o m  c  m u s t a s n o ,  b a r c h a  s i t o x r o m l a r  i c h k i  m i t o x o n d r i a l  

m e m b r a n a d a  m u r a k k a b  k o m p l e k s l a r  s h a k l i d a  j o y l a s h g a n .

Q l l 2- d e g i d r o g e n a z a  ( k o e n z i m  Q - s i t o x r o m  c - r e d u k t a z a ,  

k o m |) l e k s  I I I )  2  t u r d a g i  s i t o x r o m l a r d a n  ( b ,  v a  b 2) v a  s i t o x r o m a  

C| t a s h k i l  t o p g a n .  Q H 2- d e g i d r o g e n a z a  u b i x i n o n d a n  e l e k t r o n l a r n i  

s i t o x r o m  c  o 4 k a z a d i .  I l l  k o m p l e k s n i n g  i c h i d a  e l e k t r o n l a r  

s i t o x r o m  b  d a g i  F e S - m a r k a z l a r d a n  s i t o x r o m  c , ,  s o ‘n g  s i t o x r o m  c  

o ' t k a z i l a d i .  G e m  g u r u h l a r i ,  F e S - m a r k a z l a r  k a b i ,  f a q a t  b i t t a d a n  

c l e k i r o n  o ‘t k a z a d i .  S h u n d a y  q i l i b ,  Q H 2 m o l e k u l a s i d a n  2  e l e k t r o n  

s i t o x r o m  b  2  m o l e k u l a s i g a  o ‘t k a z i l a d i .  B u  r e a k s i y a l a r  n a t i j a s i d a  

e r k i n  r a d i k a l l i  o r a l i q  m a h s u l o t  s e m i x i n o n  h o s i l  b o M is h i m u m -  

k m .  S i t o x r o m  b  t u r i d a  g e m  o q s i l  b i l a n  k o v a le n t  b o g i a n m a g a n ,  

s i t o x r o m  c , v a  c  g e m  o q s i l  m o l e k u l a s i g a  t i o e f i r  b o g ‘la r i  b i l a n
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b o g ‘l a n g a n .  B u  b o g ‘l a r  2  s i s t e i n  q o l d i g ‘ig a  g e m n i n g  v i n i l  

g u r u h l a r i n i  q o ‘s h i l i s h i d a n  h o s i l  b o M a d i

3 - ja d v a l
Mitoxondrial elektronlar tashilishi zanjiri komponentlari

Nomi Prostetik
guruh e-donori e-akseptori

NADH-degidrogena- 
za kompleks I FMN, FeS NADH KoQ

Koenzim Q, ubixi- 
non Kompleks 1 Kompleks 111 

(bcl)

QH2- degidrogenaza, 
kompleks 111

FeS, gem 
bl(562), gem 
Ь2(5бб), gem cl

Kompleks 111 Kompleks IV

Sitoxromoksidaza, 
kompleks IV

Gem A 
Cu2+ Sitoxrom c O,

Suksinatdegidroge- 
naza, kompleks 11

FAD,
FeS Suksinat KoQ

Vinil guruh

Gem
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S i t o x r o m  с  — s u v d a  e r u v c h i  p e r i f e r i k  m e m b r a n a  o q s i l i d i r ,  

m o l e k u l y a r  m a s s a s i  1 2 5 0 0  D ,  1 0 0  a m i n o k i s l o t a l a r  q o l d i g ‘i n i  

t u t i i v c h i  1 p o l i p e p t i d  z a n j i r i  v a  k o v a l e n t  b o g ‘l a n g a n  1 g e m  

m o l e k u l a s i d a n  i b o r a t .

S i t o x r o m o k s i d a z a  ( k o m p l e k s  I V )  2  t u r d a g i  a a j  s i t o x r o m l a r i d a n  

U i z i l g a n ,  u l a r n i n g  b a r  b i r i d a  1 k i s l o r o d  b i l a n  b o g ‘l a n i s h  m a r k a z i  

b o r .  S i t o x r o m l a r i  a  v a  а з  g e m  A  d e b  n o m l a n u v c h i  t e m i r - p o r f i r i n  

p r o s t e t i k  g u r u h l a r i n i  t u t a d i  v a  c  i c ,  s i t o x r o m l a r i d a n  f a r q l a n a d i .  U  

b i t t a  m e t i l  g u r u h i  o ‘r n i g a  f o r m i l  g u r u h i n i  v a  v i n i l  g u r u h i  o ‘r n i g a  

u g l e v o d o r o d  z a n j i r i n i  t u t a d i .  K o m p l e k s  а а з  b o s h q a  s i t o x r o m l a r d a n  

I 'a rq li  m i s  i o n i n i  t u t a d i .  M i s  i o n i  o q s i l  b i l a n  C u  A - m a r k a z l a r d a  

b o g M a n a d i .

S i t o x r o m  а а з  k o m p l e k s i  k i s l o r o d  b i l a n  r e a k s i y a g a  k i r i s h a d i .  

S i t o x r o m o k s i d a z a  s i t o x r o m  S  e l e k t r o n l a r n i  k i s l o r o d  t a s h i y d i .  A v -  

v a l  e l e k t r o n l a r  a  v a  а з  s i t o x r o m l a r d a g i  t e m i r  i o n l a r i ,  s o ‘n g  s i t o x -  

r o m a  а з  m i s  i o n l a r i  q a t n a s h a d i .  K i s l o r o d  m o l e k u l a s i  s i t o x r o m a  

а з  g e m i d a g i  t e m i r  b i l a n  b o g M a n a d i .  D e m a k ,  e l e k t r o n l a r n i  k i s -  

l o r o d g a  b e r i l i s h i  f e r m e n t  m o l e k u l a s i d a  k e c h a r  e k a n .  K i s l o r o d  

m o l e k u l a s i n i n g  b a r  b i r  a t o m i  2 e l e k t r o n  v a  p r o t o n  b i r i k t i r i b  s u v -  

IIi b o s i l  q i l a d i .

CH,

(CH^ -  CH =  CH СНг)э -  H
I

CH , CH

formil O.N ■•,8
HC

uglevodorod radikal

I' M 'Iguruh P n ------7 y -
H N - F e  -N

" C O O - C H , - C H , A >
-C H ,

-CH  =  CH ,

H C- -CH

CH , CH , 
i

CH ,
I

C O O "
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K o m p l e k s  aa^ e l e k t r o n l a r  q u y i d a g i c h a  t a s h i l a d i :  

C u ^  <-> +  e “

<-> +  e 7

Nafas zanjiri, uning organizmda ATF sintezining asosiy yo‘li
ekanligi

N a f a s  o l i s h  z a n j i r i  k o m p o n e n t l a r i n i n g  b a ’z i  x a r a k t e r i s t i k a l a r i  

y u q o r i d a g i  J a d v a l d a  k e l t i r i l g a n .  A s o s i y  e l e k t r o n  t a s h u v c h i l a r  

m i t o x o n d r i y a l a r n i n g  i c h k i  m e m b r a n a s i d a  j o y l a s h g a n  v a  4  

k o m p l e k s n i  h o s i l  q i l a d i .  U l a m i n g  b u n d a y j o y l a s h i s h i  o k s i d l a n i s h -  

q a y t a r i l i s h  p o t e n s i a l l a r i n i  k i s l o r o d g a  y a q i n l a s h i s h i  b i l a n  

m u s b a t l a n i b  b o r a d i .  B u  z a n j i r n i n g  b a r  b i r  b i r l i g i  e l e k t r o n l a r  

d o n o r - a k s e p t o r  x o s s a s i  b o ‘y i c h a  s p e t s i f i k d i r .

B i r i n c h i  b o s q i c h d a  d e g i d r o g e n a z a l a r  t u r l i  x i l  s u b s t r a t l a r d a n  

v o d o r o d n i  a j r a l i s h i n i  k a t a l i z l a y d i .  A g a r  s u b s t r a t l a r  b o ‘l ib  

a - g i d r o k s i k i s l o t a l a r ,  m a l a t ,  i z o s i t r a t ,  3 - g i d r o k s i b u t i r a t  q a t n a s h s a ,  

v o d o r o d  N A D +  k o ‘c h i r i l a d i .  H o s i l  b o M g a n  N A D H  n a f a s  z a n j i r i d a  

N A D H - d e g i d r o g e n a z a  ( k o m p l e k s  1) t a ’s i r i d a  o k s i d l a n a d i .

M i t o x o n d r i y a l a r d a  J o y l a s h g a n  n a f a s  o l i s h  z a n j i r i  to M iq , q i s q a r -  

t i r i l g a n  v a  q i s q a  b o M is h i  m u m k i n .  ToMiq nafas olish zanjiri q u y i -  

d a g i l a r d a n  t u z i l g a n :

N A D  ^  F P  ^  K o Q  b  c / c j  a ( a ^  - >  1 / 2 0 2  

- >  H 2 O. P / 0 ^ 3 .

N A D g a  b o g ‘l iq  b o M g a n  s u b s t r a t l a r g a  a l f a - k e t o g l u t a r a t ,  i z o 

s i t r a t ,  m a l a t ,  p i r u v a t ,  g l u t a m a t  v a  b o s h q a l a r  k i r a d i  v a  o ‘z i n i n g  

p r o t o n  v a  e l e k t r o n l a r i n i  N A D g a  b e r a d i .  T oM iq  n a f a s  z a n j i r i d a  3 

m o l e k u l a  A T F  s i n t e z l a n a d i .

Qisqartirilgan nafas zanjirida s u b s t r a t l a r  o ‘z l a r i n i n g  p r o t o n  v a  

e l e k t r o n l a r i n i  F P g a  b e r a d i .  B u l a r n i n g  a s o s iy  s u b s t r a t l a r i  b o M ib  

s u k s i n a t ,  g l i t s e r i n ,  y o g ‘ k i s l o t a l a r i  v a  b o s h q a l a r  h i s o b l a n a d i .  B u  

s u b s t r a n t l a r n i n g  n a f a s  z a n j i r i d a  o k s i d l a n i s h i  n a t i j a s i d a  2  m o l e k u l a  

A T F  h o s i l  b o M a d i.
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SH2  -> FP K o Q  b c / с )  - >  а ( а /  - >  1/202  -> H2 O. P/0=2.
Qisqa nafas olish zanjirida F P d a n  p r o t o n  v a  e l e k t r o n l a r  

m o l e k u l y a r  k i s l o r o d g a  b e r i l a d i  v a  v o d o r o d  p e r o k s i d i  h o s i l  b o M a d i. 

A m m o  b u  m o d d a  h u j a y r a l a r  u c h u n  t o k s i k d i r ,  s h u n i n g  u c h u n  u  

p e r o k s i d a z a  y o k i  k a t a l a z a  f e r m e n t l a r i  t a ’s i r i d a  t e z d a  p a r c h a l a n i b  

s u v n i  h o s i l  q i l a d i .  B u n d a  b a r c h a  A T F  s i n t e z l a n a d i g a n  n u q t a l a r  

l u s h i b  q o l a d i .

SH, F P ^  O, H 2O 2 Н у О + Щ О ..  P /O = 0 .

M i t o x o n d r i y a l a r d a  e l e k t r o n l a r  t a s h i l i s h  t e z l i g i  v a  A T F  s in t e z i  

a s o s a n  A T F ,  A D F  v a  F n  m i q d o r i g a  b o g M iq d ir .  S u b s t r a t l a r  

k o n s e n t r a t s iy a s i  y e t a r l i  b o M g a n  v a q t d a  k i s l o r o d n i  i s h l a t i l i s h  

m a k s i m a l  t e z l i g i  A D F  m iq d o r i  y u q o r i ,  A T F n i  e s a  p a s t  b o M g a n d a  

k u z a t i l a d i .  C h u n k i  m i t o x o n d r i y a l a r 0 2  n i s b a t a n  m o y i l l ig i  y u q o r i d i r .  

A j r a t ib  o l i n g a n  m i t o x o n d r i y a l a r g a  i n k u b a t s i o n  e r i t m a d a  s u b s t r a t  v a  

F n  y e ta r l i  b o M g a n  v a q t d a  o z  m i q d o r d a  A D F  q o ‘s h i l i s h i  n a f a s  o l i s h i -  

iii t e z l a s h i s h i g a  o l ib  k e la d i .  B u  A D F  m i q d o r i  t u g a g u n c h a  v a  u n d a n  

A  T F  toM iq  h o s i l  b o M g u n c h a  d a v o m  e t a d i  v a  s o ‘n g  s u s a y a d i .  C h u n 

k i A T F  o k s i d l a n i s h  i n g ib i to r i  h i s o b l a n a d i .  B u  h o l a t ,  y a ’n i  n a f a s  

o l i s h  t e z l i g i n i  A D F  m iq d o r i g a  b o g M iq lig i nafas nazorati d e y i la d i .  

B u  h o l a t  t o ‘q i m a l a r d a  h a m  k u z a t i l a d i .  M a s a l a n :  m u s k u l l a r d a  t i n c h  

h o l a t d a  A T F  m i q d o r i  y u q o r i ,  A D F  e s a  k a m  b o M a d i. M u s h a k l a r n i n g  

q i s q a r i s h i  A T F  m i q d o r i n i  k a m a y i s h i g a ,  A D F n i  e s a  o s h i s h i g a  o l ib  

k e la d i .  B u  e s a  t o ‘q i m a n i  n a f a s  o l i s h i n i  t e z l a s h i s h i g a  o l ib  k e la d i .

Л*(8)

-0  2 

О

*0  2  -  

*0  A

♦  0  6 

♦ n 8

Ы А О

F M H

• В 
bJr̂'

E - ajraladigan energiya miqdori 
ATF sintez uchun yetarli nuqtalar 
(nafas zanjirining 
fosforlantiruvchi nuqtalari)

elektronlar harakati

lO-rasm. Nafas zanjirining energetik nuqtalari 
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Elektron tashuvchilarning oksidlanish-qaytarilish potensiallari

M i t o x o n d r i y a l a r n i n g  i c h k i  m e m b r a n a s i d a  j o y l a s h g a n  n a f a s  

o l i s h  z a n j i r i  h u j a y r a d a  a s o s i y  e n e r g i y a  g e n e r a t o r i  h i s o b l a n a d i ,  t u r -  

li m e t a b o l i t l a r n i n g  k im y o v iy  e n e r g i y a s i n i  f o s f a t  b o g ‘i e n e r g i y a -  

s ig a  a y l a n t i r a d i .  P r o t o n  v a  e l e k t r o n l a r n i  n a f a s  o l i s h  z a n j i r i  o r q a -  

li o ‘t i s h i d a  u n i n g  h a r  b i r  k o m p o n e n t i n i n g  e r k i n  e n e r g i y a s i n i  

o ‘z g a r i s h i  k u z a t i l a d i .  J u m l a d a n ,  b i r  j u f t  p r o t o n  v a  e l e k t r o n l a r i  

o ‘t i s h i  N A D +  d a n  O 2 o ‘t i s h i d a  u l a r n i n g  e r k i n  e n e r g i y a s i n i  - 0 ,3 2 V  

d a n  t o  + 0 , 8 2 V  g a c h a  o ‘z g a r t i r a d i  v a  5 2 ,7  k k a l  e n e r g i y a n i  a j r a l i -  

s h i  k u z a t i l a d i .  B u  e n e r g i y a  b i r d a n i g a  e m a s ,  b a l k i  b o s q i c h m a - b o s -  

q i c h  a j r a l a d i :

N A D

F A D

K o Q

В
c ,

- 0 .3 2  V  

- 0 .0 5  V  

- 0 .0 4  V  

+ 0 . 0 7  V  

+ 0 . 2 3  V

c

a

^3
O .

+ 0 .2 5  V  

+ 0 . 2 9  V  

+ 0 .5 5  V  

+ 0 .8 2  V.

A T F  s i n t e z i  u c h u n  0 ,2 2 V y o k i  7 ,3  k k a l  e n e r g i y a  s a r f l a n a d i .  B u n -  

d a y  e n e r g i y a  t o ‘l iq  n a f a s  o l i s h  z a n j i r i n i n g  3 q i s m i d a  r o ‘y  b e r a d i :  

N A D " ^  b i l a n  F A D ^  o ‘r t a s i d a ;  s i t o x r o m l a r  b  v a  c  o ‘r t a s i d a ,  h a m d a  

s i t o x r o m o k s i d a z a  v a  O 2 o ‘r t a s i d a  h o s i l  b o ‘la d i  v a  3 m o l e k u l a  A T F  

s i n t e z l a y d i .  Q i s q a r t i r i l g a n  n a f a s  o l i s h  z a n j i r i d a  b i r i n c h i  b o ‘l i m  

t u s h i b  q o l a d i  v a  2  m o l e k u l a  A T F  s i n t e z l a n a d i .  Q i s q a  n a f a s  o l i s h  

z a n j i r i d a  e s a  A T F  s i n t e z l a n m a y d i .  E n e r g e t i k  a l m a s h i n u v d a  A T F  

q u y i d a g i  i k k i  x i l  y o ‘l b i l a n  h o s i l  b o M a d i;

► s u b s t r a t  f o s f o r l a n i s h

► o k s i d l a n i s h  y o ‘li b i l a n  f o s f o r l a n i s h  ( n a f a s  o l i s h  v a  f o s f o r 

l a n i s h ) .

Substratli fosforlanish

1. K r e a t i n f o s f o k i n a z a  r e a k s iy a s i  A T F  s i n t e z  q i l i s h n i n g  e n g  

t e z k o r  u s u l i .  K r e a t i n f o s f a t n i n g  z a x i r a s i  2 0  s o n i y a  d a v o m i d a  

m u s h a k l a r n i n g  i s h l a s h i n i  t a ’m i n l a s h  u c h u n  y e t a r l i .  K i s l o r o d
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m a v j u d l i g i n i  t a l a b  q i l m a y d i ,  k e r a k s i z  y o n  m a h s u l o t l a r n i  i s h l a b  

c h i q a r m a y d i ,  d a r h o l  y o q i l a d i .  U n i n g  k a m c h i l i k l a r i  s u b s t r a t n i n g  

k i c l i i k  z a x i r a s i  ( f a q a t  2 0  s o n i y a  i s h l a s h  u c h u n  y e t a r l i ) .  T e s k a r i  

r e a k s iy a  o k s i d l o v c h i  f o s f o r i l l a n i s h  j a r a y o n i d a  h o s i l  b o M g a n  A T F  

y o r d a m i d a  m i t o x o n d r i y a l a r d a  s o d i r  b o d i s h i  m u m k i n .  M i t o x o n -  

d r i y a l  m e m b r a n a  k r e a t i n  u c h u n  h a m ,  k r e a t i n f o s f a t  u c h u n  h a m  

y a x s h i  o T k a z u v c h a n  b o ‘l ib ,  k r e a t i n f o s f o k i n a z a  h a m  s a r k o p l a z -  

m a d a ,  h a m  m i t o x o n d r i y a n i n g  m e m b r a n a l a r a r o  o r a l i g h d a  m a v -  

ju d .

I W iC

k r e a t i n f o s f o k i n a z a  c =nh

N-CHo +ADF ^
I '

C H ^

coot

k r e a t i n f o s f a t

- +ATF
I '

C H a

I
C O O H

k r e a t in

2 . M i y o k i n a z a .  F a q a t  m u s h a k  t o ‘q i m a l a r i d a  o q a d i .

2 A D P --------------> ATP + AMP
R e a k s iy a  m i y o k i n a z a  ( a d e n i l a t  k i n a z )  b i l a n  k a t a l i z l a n a d i .  

I J s l ib u  r e a k s i y a n i n g  a s o s iy  a h a m i y a t i  g l i k o l i z  v a  g l i k o g e n o l i z n i n g  

a s o s iy  f e r m e n t l a r i n i n g  k u c h l i  a l l o s t e r i k  f a o l l a s h t i r u v c h i s i  A M P  

h o s i l  b o ‘l i s h i d i r .

3 . F o s f o g l i s e r a t k i n a z a  r e a k s i y a s i .

cs ----о  PO,IE
lie —  on 

1
I F C — O P O , I I ,

1 ,3  b i f o s f o g i i s e r a t

A D F A T F

FOSFOGLISERATKINAZA

^ < 4  / О Н
c

H C ---- OH
I

H , C ---- OPO,H-,
3  f o s f o g l i s e r a t

G l i k o l i z n i n g  7 - r e a k s iy a s i .
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Mg*'

4 . P i r u v a t k i n a z a  r e a k s i y a s i .

COOH
C-0-P O V^? -------I  J  2 PIRUVATKINAZA

C H j

f o s f o e n o l p i r u v a t

G l i k o l i z n i n g  1 0 - r e a k s iy a s i .

5 . S u k s i n i l - K o A  s i n t e t a z a  r e a k s iy a s i

COOH
ic=o
1
СНз

p i n y a t

+ A T F

JOOH
CH;
I
CH’

I -

+ GDF + Pi
COOH
I
CH

>S-KoA
s u k s u n i l - K o A

s u k s u n i l - K o A s i n t a z a  СНг

COOH

 ̂ ( + GTF +  HS-KaA

s u k s i n a t

K r e b s  s i k l i  6 - r e a k s i y a s i .

B io lo g ik  o k s i d l a n i s h  d e b  — o z u q a  o k s i d l a n u v c h i  m o d d a l a r d a n  

e l e k t r o n  v a  p r o t o n l a r  a j r a l i s h i  y o ‘ li b i l a n  o k s i d l a n i s h g a  a y t i l a d i .

Nafas zanjiri
N a f a s  p r o t s e s s i d a  s u b s t r a t l a r n i n g  o k s i d l a n i s h i n i  e l e k t r o n l a r  b i 

l a n  p r o t o n l a r n i n g  ( y a ’n i  u m u m a n  a y t g a n d a ,  v o d o r o d  a t o m l a r i n i n g )  

o r g a n i k  m o d d a l a r d a  k i s lo r o d g a  o ‘t i s h i  d e b  t a s a v v u r  q i l s a  b o ‘la d i :

B u  j a r a y o n  t a l a y g i n a  b o s q i c h l a r n i  o ‘z  i c h i g a  o l a d i ;  u n d a  e l e k 

t r o n l a r  b i l a n  p r o t o n l a r n i  o l i b  o T u v c h i  z a n j i r  y o k i  n a f a s  z a n j i r i n i  

h o s i l  q i l a d i g a n  b i r  q a n c h a  o r a l i q  t a s h u v c h i l a r  i s h t i r o k  e t a d i .

L e k i n  m e m b r a n a n i n g  m a x s u s  q i s m l a r i  — p r o t o n  k a n a l l a r i n i  

a y t m a g a n d a ,  b u l a r n i  o ‘t k a z m a y d i .  I c h k i  m e m b r a n a  i c h k i  y u z a -  

d a g i  s h u  k a n a l l a r  s o h a s i d a :

ADF +HjPO^ ATF+ Н р
r e a k s iy a s i  n i  

b o M a d i.

k a t a l i z l a y d i g a n  H ^ - A T F - s i n t e t a z a  j o y l a s h g a n
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T a s h q i  t o m o n d a n  p r o t o n l a r  o r t i q c h a  b o ‘l g a n d a  k a n a l  o r q a l i  

o 't a y o t g a n  p r o t o n l a r  o q i m i  e n e r g i y a s i  h i s o b i g a  b u  r e a k s i y a  c h a p -  

d a n  o ‘n g g a  t o m o n  q a r a b  b o r a d i .  T r a n s l o k a z a  i s h t i r o k i d a  h o s i l  

b o ‘l a d i g a n  A T F  m a t r i k s d a n  m e m b r a n a n i n g  t a s h q i  t o m o n i g a  o ‘t i b  

b o r i b ,  s i t a z o l g a  t u s h a d i .  X u d d i  s h u  t r a n s l o k a z a  b i r  v a q t n i n g  o ‘z i -  

d a  A D F  n i  t e s k a r i  t o m o n g a  — s i t o z o l d a n  m i t o x o n d r i y a  m a t r i k s i -  

g a  o ‘t k a z a d i  ( 9 - r a s m ) .

S u n ’iy  s h a r o i t l a r d a ,  i n  v i t r o  d a g i  t a j r i b a l a r d a  i c h k i  m e m 

b r a n a n i n g  i c h k i  y u z a s i  t o m o n i d a n  o r t i q c h a  m i q d o r d a  A T F  h o s i l  

q i l i s h  m u m k i n .  B u  h o l d a  r e a k s i y a  o ‘n g d a n  c h a p g a  q a r a b  b o r a d i ,  

y a n i  f e r m e n t  p r o t o n l a r n i  o l i b  o T k a z a d i g a n  t r a n s p o r t  A T F  s i n g a r i  

i s h la y d i  ( H + A T F - a z a ) .

A y n i  v a q t d a  m e m b r a n a  e n e r g i y a g a  e g a  b o ‘l ib  q o l a d i ;  A T F  g i d -  

r o l i z i  e n e r g i y a s i  h i s o b i g a  A p  h o s i l  b o ‘la d i .

O k s i d l a n i s h n i n g  f o s f o r i l l a n i s h i  b i l a n  b o g ‘l i q l i g i  a s o s l a b  b e r i l -  

g a n ,  a m m o  k o ‘p g i n a  t a f s i l o t l a r i  h a m o n  y e t a r l i c h a  a n i q  b o M m a y  

q o l m o q d a .  H * ^ - A T F - s i n t e t a z a n i n g  e l e k t r o k i m y o v i y  p o t e n s i a l i  

e n e r g i y a d a n  f o y d a l a n i s h  m e x a n i z m i  h o z i r c h a  n o m a ’lu m .

M i t o x o n d r i y a l a r d a  o k s i d l a n i s h n i n g  f o s f o r i l l a n i s h  b i l a n  b o g M iq -  

lig i m u s t a h k a m  b o ‘l i s h i  b i l a n  a j r a l i b  t u r a d i ;  a g a r  A T F  s i n t e z l a -  

n i s h i  m u m k i n  b o ‘l m a s a ,  u  h o l d a  n a f a s  z a n j i r i d a  e l e k t r o n l a r  o ‘t i b  

t u r i s h i  h a m  t o ‘x t a b  q o l a d i .  N a f a s  z a n j i r i d a  N A D H  o k s i d l a n i s h i  

v a  f o s f o r i l l a n i s h i n i n g  y i g h n d i  n a t i j a s i n i  m a n a  b u n d a y  t a s v i r l a s h  

m u m k i n :

NAD H+H++1/202-

3ADF + 3HjPO^

-^NAD+ + H^O 

3ATF + ЗН2 О
B u  r e a k s i y a l a r n i  in  v i t r o  s h a r o i t i d a g i  m i t o x o n d r i y a l a r  s u s p e n -  

z i y a s i d a  0‘r g a n i s h  m u m k i n .  I n k u b a t s i o n  a r a l a s h m a d a  A T F  d a n  

t a s h q a r i  h a m m a  d a s t l a b k i  m o d d a l a r  b o ‘l s a ,  u  h o l d a  k i s l o r o d  y u t i -  

l i s h i  k u z a t i l m a y d i .  A D F  q o ‘s h i l g a n d a n  k e y in  o ‘s h a  z a x o t i  n a f a s  

h a m ,  A T F  s i n t e z i  h a m  b o s h l a n a d i ;  A D F  s a r f l a n i b  b o r g a n  s a y i n  

n a f a s  t e z l i g i  s u s a y ib ,  A D F  n i n g  h a m m a  A T F  g a  a y l a n i b  q o l g a -  

n i d a  b u t u n l a y  t o ‘x ta y d i .
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M i t o x o n d r i y a l a r  n a f a s i n i n g  A D F  k o n s e n t r a t s i y a s i g a  b o g ‘l i q l i -  

g i  n a f a s  n a z o r a t i  d e b  a t a l a d i .  I d o r a  e t i s h n i n g  b u  m e x a n i z m i  j u -  

d a  k a t t a  a h a m i y a t g a  e g a ,  c h u n k i  t a ’s i r i n i n g  n a t i j a s i d a  A T F  s i n -  

t e z i  t e z l i g i  h u j a y r a n i n g  e n e r g i y a g a  e h t i y o j i  b i l a n  b e l g i l a n a d i g a n  

b o M a d i:  h u j a y r a  j a r a y o n l a r i d a  A T F  s a r f i  k u c h a y g a n d a  A D F  k o n -  

s e n t r a t s i y a s i  o r t i b  b o r a d i ,  b u  e s a  n a f a s  v a  f o s f o r i l l a n i s h n i n g  o ‘z -  

o ‘z i d a n  t e z l a s h u v i g a  o l i b  k e l a d i .  M i t o x o n d r i y a l a r  i s h i n i n g  s u r ’a t i  

a s l i d a  A T F  s a r f i g a  b o g ‘l iq  d e b  a y t i s h  m u m k i n .

N a f a s  n a z o r a t i  m e x a n i z m i  y u k s a k  d a r a j a d a  s e z g i r  v a  a n i q  

b o d i s h i  b i l a n  a j r a l i b  t u r a d i ,  s h u n i n g  u c h u n  t o ‘q i m a l a r d a g i  A T F  

v a  A D F  n i n g  n i s b i y  k o n s e n t r a t s i y a l a r i  t o r  d o i r a l a r d a  o ‘z g a r a d i ,  b u  

h o l d a  h u j a y r a n i n g  i s t e ’m o l  q i l i s h i  b i r  n e c h a  b a r o b a r  o ‘z g a r i b  t u -  

r i s h i  m u m k i n .

Oksidlanishli fosforillanish mexanizmi.
Mitchellning xemiosmotik nazariyasi

1 9 6 1 - y i ld a  o k s i d l o v c h i  f o s f o r i l l a n i s h  m e -  

x a n i z m i n i  t u s h u n t i r i s h  u c h u n  M i t c h e l l  m i -  

t o x o n d r i y a l  f u n k s i y a g a  o id  t o ‘r t t a  m u s t a q i l  

p o s t u l a t l a r n i  o ‘z  i c h i g a  o l g a n  x i m i o s m o t i k  

g i p o t e z a n i  t a k l i f  q i l d i

1. I c h k i  m i t o x o n d r i y a l  m e m b r a n a  b a r c h a  

i o n l a r n i  o T k a z m a y d i .

2 . U n i n g  t a r k i b i d a  z a r u r  m e t a b o l i t l a r  

v a  n o o r g a n i k  i o n l a r n i  t a s h i y d i g a n  b i r  q a t o r  

t a s h u v c h i  o q s i l l a r  m a v ju d .

3 . E l e k t r o n l a r  i c h k i  m e m b r a n a n i n g  n a f a s  o l i s h  z a n j i r i  o r q a -  

li o T g a n d a ,  H +  m a t r i t s a d a n  m e m b r a n a l a r a r o  b o ‘s h l i q q a  o ‘t a d i .

4 . Y e ta r l i c h a  k a t t a  p r o t o n  g r a d i e n t i  b i l a n  p r o t o n l a r  A T F  s i n t e t a -  

z a s i  o r q a l i  « o q i s h n i »  b o s h l a y d i ,  b u  A T F  s in t e z i  b i l a n  b i r g a  k e la d i .

Oksidlanishli fosforillanishning zamonaviy qarashlari

H o z i r g i  v a q t d a  o k s i d l a n i s h l i  f o s f o r i l l a n i s h n i n g  b a r c h a  a s o s i y  

t a r k i b i y  q i s m l a r i  k a s h f  q i l i n d i ,  u l a r n i n g  t u z i l i s h i  v a  x u s u s i y a t l a r i

Piter Dennis Mitchell
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o ‘r g a n i l d i .  O k s i d l o v c h i  f o s f o r i l l a n i s h n i n g  a s o s i y  t a m o y i l l a r i ,  a y -  

r i m  b o s q i c h l a r i n i n g  m e x a n i z m l a r i ,  o k s i d l o v c h i  f o s f o r i l l a n i s h n i n g  

r e g u l y a t s i y a s i  a n i q l a n d i .

Oksidianish mexanizmi

O k s i d l a n i s h  z a n j i r i  k o m p l e k s l a r i  u l a r n i n g  o k s i d l a n i s h - q a y -  

t a r i l i s h  p o t e n s i a l i n i  o s h i r i s h  m a q s a d i d a  m e m b r a n a d a  j o y l a s h g a n .  

E l e k t r o n  o k s i d l a n i s h - q a y t a r i l i s h  p o t e n s i a l i  p a s t  b o d g a n  k o m -  

p l e k s d a n  o k s i d l a n i s h - q a y t a r i l i s h  p o t e n s i a l i  y u q o r i  b o d g a n  k o m p l -  

e k s g a  o d g a n d a ,  e r k i n  e n e r g i y a  a j r a l i b  c h i q a d i .

U s h b u  e r k i n  e n e r g i y a n i n g  b i r  q i s m i  p r o t o n l a r n i  m i t o x o n d r i y a l  

m a t r i t s a d a n  m e m b r a n a l a r a r o  b o ‘s h l i q q a  o ‘t k a z i s h  u c h u n  s a r f l a -  

n a d i ,  i c h k i  m e m b r a n a d a  p r o t o n  g r a d i e n t i  ( d p H )  h o s i l  b o d a d i  ( p H  

s i t o z o l g a  q a r a g a n d a  m a t r i t s a d a  y u q o r i ) .  H a r  b i r  p r o t o n  m u s b a t  

z a r y a d  o l i b  b o r g a n l i g i  s a b a b l i ,  m e m b r a n a d a  p o t e n s i a l  f a r q  ( D V )  

p a y d o  b o d a d i ,  m e m b r a n a n i n g  i c h k i  t o m o n i  s a lb iy ,  t a s h q i  t o m o -  

n i  m u s b a t  z a r y a d l a n g a n .  B i r g a l i k d a  p r o t o n  g r a d i e n t i  v a  p o t e n s i -  

a l l a r  f a r q i  o d a t d a g i  h u j a y r a d a  t a x m i n a n  2 2 0  m V  b o d g a n  1 6 0  m V  

AV v a  6 0  m V  A p H  ( - p H  =  1 d a )  b o d g a n  e l e k t r o k i m y o v i y  p o t e n -  

s i a l n i  t a s h k i l  q i l a d i .

P r o t o n n i  m e m b r a n a  o r q a l i  o d k a z i s h  m e x a n i z m i  t o d i q  t u s h u -  

n i l m a g a n .  E h t i m o l ,  n a f a s  o l i s h  z a n j i r i n i n g  t u r l i  t a r k i b i y  q i s m la r i  

e - t r a n s p o r t n i  H  +  h a r a k a t i  b i l a n  b o g d a s h n i n g  tu r l i  m e x a n i z m l a r i -  

g a  e g a .  B i r o q ,  K o Q  u s h b u  j a r a y o n d a  m u h i m  ro l  o ‘y n a s h i  a n i q l a n d i .

Oksidlanish zanjiri maqsadi
1. 2 - e  N A D H 2  d a n  I k o m p le k s i  ( F M N  F e S  o q s i l i )  o r q a 

li K o Q  g a  o d i b ,  b u  h o l d a  c h i q a r i l g a n  e n e r g i y a  H  +  n i n g  n a s o s i n i  

t a ’m i n l a y d i  ( H  +  o ‘t k a z i s h  m e x a n i z m i  n o m a d u m ) .

2 . K o Q  m a t r i t s a d a n  2H -I- v a  2 e - n i  o l a d i  v a  K o Q H 2  g a  a y l a n a d i  

( K o Q  n i n g  k a m a y i s h i  h a m  I I  k o m p l e k s  i s h t i r o k i d a  s o d i r  b o d a d i ) .

3 . K o Q H 2  2 e -  k o m p l e k s n i  I I I  g a ,  2 H  +  e s a  m e m b r a n a l a r a r o  

b o ‘s h l i q q a  o ‘t k a z a d i .

4 . S i t o x r o m  c  e l e k t r o n n i  I I I  k o m p l e k s d a n  I V  k o m p l e k s g a  

o d k a z a d i .
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5 . K o m p le k s  I V  e - n i  O 2 g a  t o ‘k a d i ,  b u  h o ld a  c h i q a r i l g a n  e n e r g iy a  

H +  n i n g  n a s o s i n i  t a ’m i n l a y d i  ( H +  o ‘tk a z i s h  m e x a n i z m i  n o m a ’lu m ) .

Issiqlik ajralishi

E l e k t r o k i m y o v i y  p o t e n s i a l n i n g  3 0 —3 5 %  e n e r g i y a s i  i s s i q l i k  

s h a k l i d a  t a r q a l a d i  v a  i s s iq  q o n l i  h a y v o n l a r  t o m o n i d a n  t a n a  h a -  

r o r a t i n i  u s h l a b  t u r i s h  u c h u n  i s h l a t i l a d i .  B u n d a n  t a s h q a r i ,  j i g a r -  

r a n g  y o g ‘ t o ‘q i m a l a r i d a  n a f a s  o l i s h  v a  f o s f o r i l l a n i s h n i n g  o ‘z a r o  

a l o q a s i  p a y t i d a  q o ‘s h i m c h a  i s s i q l i k  h o s i l  b o d i s h i  m u m k i n .  l i n i n g  

t a r k i b i d a  k o ‘p  m i q d o r d a g i  n a f a s  o l i s h  o k s i d l a n i s h l i  f o s f o r l a -  

n i s h n i  a j r a t u v c h i  o q s i l  — t e r m o g e n i n  o q s i l i  b o d g a n  m i t o x o n d r i -  

y a l a r  m a v j u d  ( b a r c h a  o q s i l l a r n i n g  t a x m i n a n  1 0 % ). J i g a r r a n g  y o g ‘ 

t o ‘q i m a l a r i d a  o k s i d l o v c h i  f o s f o r i l l a n i s h n i n g  b e r u v c h i  y a n g i  t u g d l -  

g a n  c h a q a l o q l a r d a ,  q i s h  u y q u s i d a  y o t a d i g a n  h a y v o n l a r d a  v a  b a r 

c h a  s u t e m i z u v c h i l a r d a  s o v u q q a  m o s l a s h i s h  p a y t i d a  t a n a  h a r o r a t i -  

n i  u s h l a b  t u r i s h  u c h u n  i s s i q l i k  h o s i l  b o d i s h i g a  i m k o n  b e r a d i .

K a t t a l a r d a  y o g ‘ k i s l o t a l a r i  g i p o t e r m i y a  t e r m o g e n e z i d a  m u h i m  

r o l  o ‘y n a y d i .  S o v i t i s h  y o g ‘ t o ‘q i m a l a r i d a  l i p a z  v a  T G  g i d r o l i z i n i  

f a o l l a s h t i r a d i g a n  n o r e p i n e f r i n n i  c h i q a r i l i s h i n i  r a g ‘b a t l a n t i r a d i .  

N a t i j a d a  p a y d o  b o d g a n  e r k i n  y o g ‘ k i s l o t a l a r i  n a f a q a t  n a f a s  o l i s h  

z a n j i r i n i  t o d d i r i s h g a ,  b a l k i  m e m b r a n a  o r q a l i  p r o t o n l a r n i  m i t o -  

x o n d r i y a l  m a t r i t s a g a  o d k a z i s h g a ,  n a f a s  o l i s h  v a  f o s f o r i l l a n i s h n i  

a j r a t i b  t u r i s h g a  q o d i r .  l o n l a s h g a n  s h a k l d a g i  t e s k a r i  y o g ‘ k i s l o t a 

l a r i  t a s h u v c h i l a r  t o m o n i d a n  q a y t a r i l a d i .

Oksidlanish va fosforillanishning ajratilishi

I c h k i  m i t o x o n d r i y a l  m e m b r a n a d a  u l a r n i n g  H + g a  o d k a z u v -  

c h a n l i g i n i  p a s a y t i r a d i g a n  m o d d a l a r  ( i o n o f o r l a r )  m a v j u d l i g i ,  e l e k -  

t r o n l a r n i  t a s h i s h  j a r a y o n i d a n  o k s i d l o v c h i  f o s f o r i l l a n i s h n i  a j r a 

t i b  t u r a d i ,  c h u n k i  b u  e l e k t r o k i m y o v i y  p o t e n s i a l  h o s i l  b o d i s h i n i  

v a  n a t i j a d a  A T E  s i n t e z i n i  b u z a d i .  2 , 4 - d i n i t r o f e n o l - l i p o f d  k u c h s i z  

k i s l o t a  h i s o b l a n a d i ,  s h u n i n g  u c h u n  u  m e m b r a n a d a n  ( t a s h q i  t o -  

m o n d a n  m i t o x o n d r i y a n i n g  i c h k i  q i s m i g a )  o s o n g i n a  o d i b ,  t e s k a r i  

y o ‘n a l i s h d a  k e t a y o t g a n  t a b i i y  p r o t o n  o q i m i n i  s u s a y t i r a d i .

44



Uhн<

f
Uh
Q-1-

t/5

sH

2
Q
x,о
Xо

a.
Sо

45



O '»-н
н-1
Яся
о
m
0
я

-Л

1

ы

СЧ
Z

46



н  ^ Н-

I3-rasni. H+-nasosi

A T F  s i n t e z i  b i l a n  b o g ‘l i q  b o M m a g a n  e l e k t r o n l a r n i  t a s h i s h  y o ‘li  

e r k i n ,  f o s f o r l a n m a y d i g a n ,  o k s i d l a n i s h  d e b  a t a l a d i .  E r k i n  o k s i d -  

l a n i s h d a  e n e r g i y a  s a q l a n m a y d i ,  b a l k i  i s s i q l i k  s i f a t i d a  a j r a l i b  c h i q a -  

d i .  B u  t a n a  h a r o r a t i  m u v o z a n a t i n i  s a q l a s h d a  f i z i o l o g i k  a h a m i y a t -  

g a  e g a .  '

O k s i d l a n i s h  v a  f o s f o r i l l a n i s h n i n g  q i s m a n  a j r a l i s h i  k o ‘p l a b  k a -  

s a l l i k l a r d a  k u z a t i l a d i ,  c h u n k i  m i t o x o n d r i y a  t u r l i  x i l  z a r a r l i  o m i l -  

l a r  t a ’s i r i d a  e n g  s e z g i r  h u j a y r a  o r g a n o i d l a r i  h i s o b l a n a d i .  I c h k i  

m i t o x o n d r i y a !  m e m b r a n a n i n g  q i s m a n  y o k i  to M iq  p a r c h a l a n i s h i -  

g a  o l i b  k e l a d i g a n  u l a r n i n g  t u z i l i s h i n i n g  b u z i l i s h i  m u q a r r a r  r a -  

v i s h d a  p r o t o n l a r n i n g  t e s k a r i  o q i m i g a  y o r d a m  b e r a d i  v a  e n e r g i y a  

i s h l a b  c h i q a r i s h n i  b u z a d i .  S h u n i n g  u c h u n  m i t o x o n d r i y a l  m e m -  

b r a n a l a r n i  b i o a n t i o k s i d a n t l a r  ( E ,  A  v i t a m i n l a r i  v a  a s k o r b a t )  b i 

l a n  b a r q a r o r l a s h t i r i s h  h a r  q a n d a y  p a to lo g iy a d a  a l o h i d a  a h a m i y a t -  

g a  e g a .

B a ’z i  h o l l a r d a  b a ’z i  f o s f o r i l l a n i s h  n u q t a l a r i n i  « o ‘c h i r i b  q o ‘y i s h »  

i n u m k i n  — b u  h o l a t  o k s i d l o v c h i  f o s f o r i l l a n i s h n i n g  a j r a l i s h i  d e b  

a t a l a d i  v a  b u  h o l d a  P / O  k a m a y a d i :  N A D g a  b o g M iq  s u b s t r a t l a r  

u c h u n  — 3 d a n  p a s t ;  F A D g a  b o g M iq  b o M g a n  s u b s t r a t l a r  u c h u n  — 

2 d a n  p a s t .  M i t o x o n d r i y a d a g i  t e r m o d i n a m i k a n i n g  1 - q o n u n i d a n  

k e l i b  c h i q i b ,  i s s i q l i k  i s h l a b  c h i q a r i s h  k o ‘p a y a d i  ( B u n i n g  s a b a -  

b i  « o ‘c h i r i l g a n »  f o s f o r i l l a n i s h  n u q t a s i d a  A T P  s i n t e z i  u c h u n  i s h -
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l a t i l i s h i  k e r a k  b o ‘l g a n  e l e k t r o n l a r n i n g  e n e r g i y a s i  i s s i q l i k  s h a k l i d a  

t a r q a l i s h i  k u z a t i l a d i ) .

B a k t e r i y a l a r ,  v i r u s l a r  v a  b o s h q a  o m i l l a r  k e l t i r i b  c h i q a r a d i -  

g a n  i s i t m a  a s o s i d a  o k s i d l o v c h i  f o s f o r i l l a n i s h n i n g  a j r a l i s h i  j a r a -  

y o n i  y o t a d i .

O r g a n i z m  s o v i g a n i d a  a j r a l i s h  k e s k i n  o s h a d i .

B a r c h a  f o s f o r i l l a n i s h  n u q t a l a r i  « y o p i q »  b o ‘l g a n i d a  m i t o x o n d r i -  

y a n i n g  i s h i  k o n y u g a t  d e y i l a d i ,  a k s  h o l d a ,  y u q o r i d a  t a v s i f l a n g a n  

h o l a t ,  u  a j r a l i b ,  n a f a s  o l i s h  e r k i n  d e b  n o m l a n a d i .

Y o g ‘ k i s l o t a l a r ,  q a l q o n s i m o n  b e z  g o r m o n l a r i ,  d o r i l a r  ( d i k u -  

m a r i n ,  d i n i l r o f e n o l )  o k s i d l o v c h i  f o s f o r i l l a n i s h n i n g  a j r a t u v c h i  v a -  

z i f a s i n i  b a j a r a d i .

O H

Dinitrofenol

14-rasm. 2,4-Dinitrofenol oksidlanishli fosforlanishning ajratuvchisi

A j r a t u v c h i l a r g a  b i r i n c h i  n a v b a t d a  « p r o t o n o f o r l a r »  — v o d o -  

r o d  i o n l a r i n i  b i r i k t i r i b  o l u v c h i  m o d d a l a r  k i r a d i .  B u n d a y  h o l d a ,  

e l e k t r o k i m y o v i y  g r a d i e n t n i n g  i k k a l a  k o m p o n e n t i  h a m  k a m a y a -  

d i .  K l a s s i k  p r o t o n o f o r  b u  — m i t o x o n d r i a l  m e m b r a n a n i n g  t a s h -
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q i  y u z a s i g a  v o d o r o d  i o n l a r i n i  b i r i k t i r i b ,  u l a r n i  i c h k i  y u z a s i g a  

c h i q a r a d i g a n  y o g ‘d a  e r u v c h a n  b i r i k m a  — 2 , 4 - d i n i t r o f e n o l .  P r o 

t o n o f o r l a r  b i r  v a q t n i n g  o ‘z i d a  e n e r g i y a s i  i s s i q l i k  s i f a t i d a  t a r q a -  

l a d i g a n  p r o t o n  g r a d i y e n t i n i n g  e l e k t r  v a  k i m y o v i y  q i s m l a r i n i  k a -  

i n a y t i r a d .  F i z i o l o g i k  p r o t o n o f o r g a  m a x s u s  o q s i l  — t e r m o g e n i n  

k i r a d i .  B u n d a n  t a s h q a r i  p r o t o n o f o r l a r g a  s a l i t s i l a t l a r ,  d i k u m a -  

r o l ,  y o g ‘ k i s l o t a l a r i ,  b i l v o s i t a  b i l i r u b i n ,  t r i y o d o t i r o n i n ,  t i r o k -  

s i n l a r  k i r a d i .

P r o t o n o f o r l a r d a n  t a s h q a r i ,  e l e k t r o k i m y o v i y  g r a d y a n  k a t t a l i g i -  

g a  i o n o f o r l a r  d e b  n o m l a n g a n  m o d d a l a r  t a ’s i r  q i l a d i .  U l a r  m e m -  

b r a n a g a  s i n g i b  k e t g a n  v a  Na"^ y o k i  k a t i o n l a r i n i  o ‘z l a r i  i c h k a -  

r i g a  o ‘t k a z a d i l a r  y o k i  u s h b u  i o n l a r  u c h u n  k a n a l  h o s i l  q i l a d i l a r .  

N a t i j a d a ,  g r a d i e n t n i n g  e l e k t r  k o m p o n e n t i  y o ‘q o l a d i  v a  A T P  s i n -  

l e z i  p a s a y a d i .  l o n o f o r l a r g a  k a l i y n i  o l i b  b o r u v c h i  valinom itsin  v a  

nifieritsin  a n t i b i o t i k l a r i  v a  m e m b r a n a d a  k a l i y ,  n a t r i y  v a  b o s h -  

(]a m o n o v a l e n t  k a t i o n l a r  h a r a k a t l a n a d i g a n  k a n a l  h o s i l  q i l u v c h i  

,^ram itsidinni m i s o l  q i l i s h  m u m k i n .

Nafas zanjiri komplekslari ingibitorlari

K o m p l e k s  I n a f a s  o l i s h  i n g i b i t o r l a r i g a  r o t e n o n  ( b a l i q  z a h a -  

r i ) ,  a m o b a r b i t a l  ( b a r b i t u r i k  p r e p a r a t )  k i r a d i .  B u  N A D H  d e g i d r o -  

g e n a z a  ( K o m p l e k s  I )  o r q a l i  o k s i d l a n g a n  s u b s t r a t l a r d a n  v o d o r o d  

y c t k a z i b  b e r i s h n i  t o ‘x t a t a d i .

HN

Л .

С Н, — CH^ — CMCH 

cm— cH

o '
H Amitnl

(amobarbital)

K o m p l e k s  I I  n a f a s  o l i s h  i n g i b i t o r l a r i g a  k a r b o k s i n  ( S D G  i n g i -  

l ) i !o r i  — m a l o n a t )  k i r a d i .
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ноос соон
M aloD at (S D G  iDgibitori)

K o m p l e k s  I I I  n a f a s  o l i s h  i n g i b i t o r l a r i g a  a n t i m i t s i n  A ,  m i k s o -  

t i a z o l  k i r a d i .

K o m p l e k s  I V  n a f a s  o l i s h  i n g i b i t o r l a r i g a  s i a n i d l a r ,  C O ,  H j S ,  

f o s g e n ,  z a r i n ,  z o m a n  v a  b o s h q a  z a h a r l i  m o d d a l a r  k i r a d i .
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K o m p l e k s  V  n a f a s  o l i s h  i n g i b i t o r l a r i g a  o l i g o m i t s i n  k i r a d i .

A d e n o z i n  t r i f o s f a t  s i n t a z a  ( A T F  s i n t a z ,  A T F  f o s f o g i d r o l a z a ,  

I F  — i k k i  s o h a l i  A T F a z a  t a s h i y d i g a n j  — a d e n o z i n  t r i f o s f a t  ( A T F )  

n i  v a  n o o r g a n i k  f o s f a t l a r d a n  a d e n o z i n  t r i f o s f a t  ( A T P )  n i  s i n t e z  

( l i l a d i g a n  t r a n s l o k a z a  s i n f i g a  k i r a d i g a n  f e r m e n t l a r  g u r u h i .  N o 

m e n k l a t u r a  b o ' y i c h a  A T F - f o s f o g i d r o l a z a  n o m i  b e r i l g a n ,  a m m o  

2 0 1 8 - y i l  a v g u s t i d a n  b o s h l a b  f e r m e n t  u c h i n c h i  ( 3 . 6 . 3 . 1 4 )  d a n  y e t -  

t i n c h i  s i n f g a  ( 7 . 1 .2 . 2  [1])  o T k a z i l d i ,  c h u n k !  f e r m e n t  k a t a l i z a t o r i  

r e a k s i y a s i  t e s k a r i  g i d r o l i z  y o ‘li b o ‘y l a b  d a v o m  e t a d i  v a  b o M is h i  

m u m k i n  e m a s .  Q o l g a n  s i n f l a r n i n g  b o s h q a  t u r d a g i  r e a k s i y a l a r i -  

i l a n  f o y d a l a n g a n  h o l d a  t a s v i r l a n g a n .

M i t o x o n d r i y a d a  m a v j u d  b o M g a n  A T F  s i n t e t a z a  F , F o j u d a  y a x -  

s h i  o T g a n i l g a n .  K o m p o n e n t  F o  — t r a n s m e m b r a n  d o m e n i ,  F ,  

k o m p o n e n t i  m e m b r a n a d a n  t a s h q a r i d a ,  m a t r i t s a d a  j o y l a s h g a n .
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A T F  s i n t a z  k o m p l e k s i  F o F ,  q o ‘z i q o r i n n i n g  m e v a l i  t a n a s i -  

g a  o ‘x s h a b  s h a k l l a n g a n  b o i i b ,  u n d a  F ,  k o m p o n e n t i  « q o ‘z i q o r i n  

p o y a s i »  F ,  k o m p o n e n t i n i n g  b - s u b b i r l i g i ,  q o ‘z i q o r i n n i n g  « i l d i z -  

l a r i »  e s a  m e m b r a n a g a  m a h k a m l a n g a n  F o  k o m p o n e n t i d i r .

S t r u k t u r a v i y  v a  f u n k s i o n a l  n u q t a y i  n a z a r d a n  A T F  s i n t e t a z a -  

s i  F |  v a  F o  b e l g i l a r  b i l a n  b e l g i l a n g a n  i k k i t a  k a t t a  q i s m d a n  i b o r a t .  

U l a r d a n  b i r i n c h i s i  ( k o n j u g a t s i y a  f a k t o r  F , )  m i t o x o n d r i y a l  m a t r i t -  

s a g a  q a r a g a n  v a  m e m b r a n a d a n  b a l a n d l i g i  8  n m  v a  e n i  10 n m  

b o ‘l g a n  s f e r i k  s h a k l l a n i s h  s h a k l i d a  c h i q i b  t u r a d i .  U  b e s h t a  t u r d a g i  

o q s i l l a r  b i l a n  i f o d a l a n g a n  t o ‘q q i z  s u b b i r l i k d a n  i b o r a t .  U c h t a  u s t -  

k i - a  v a  p a s t k i  q i s m l a r n i n g  b i r  x i l  m i q d o r d a g i  p o l i p e p t i d  z a n j i r l a r i  

s t r u k t u r a v i y  j i h a t d a n  o ‘x s h a s h  o q s i l  g l o b u l a l a r i g a  q a t l a n a d i l a r ,  

u l a r  b i r g a l i k d a  b i r o z  y a s s i l a n g a n  t o ‘p g a  o ‘x s h a b  g e k s a m e r  ( a  f l a t )  

u c h  h o s H  q i l a d i .  Q a t t i q  q a d o q l a n g a n  t o ‘q  s a r i q  r a n g l i  b o ‘l a k l a r  

s i n g a r i ,  k e t m a - k e t  a  v a  b  s u b b i r l i k l a r  1 2 0 °  b u r i l i s h  b u r c h a g i  b i l a n  

u c h i n c h i  d a r a j a l i  s i m m e t r i y a  o ‘q i  b i l a n  t a v s i l l a n a d i g a n  t u z i l m a n i  

h o s i l  q i l a d i .  U s h b u  g e k s a m e r n i n g  m a r k a z i d a  i k k i t a  k e n g a y t i r i l -  

g a n  p o l i p e p t i d  z a n j i r i  t o m o n i d a n  h o s i l  b o ‘lg a n  v a  u z u n l i g i  9  n m  

b o ‘l g a n  b i r o z  d e f o r m a t s i y a l a n g a n  q a v s l i  t a y o q c h a g a  o ‘x s h a g a n  p  

s u b b i r l i k  j o y l a s h g a n .  B u n d a  у p a s t k i  b i r l i g i n i n g  p a s t k i  q i s m i  s h a r -  

d a n  F q m e m b r a n a  k o m p le k s i  t o m o n  3 n m  g a  c h i q i b  t u r a d i .  O x i r -  

g i  ( t o ‘q q i z i n c h i )  k i c h i k  b i r l i k  5  d e b  b e l g i l a n g a n  v a  F ,  n i n g  t a s h q i  

t o m o n i d a  j o y l a s h g a n .
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Л Г Р  s i n t e t a z a n i n g  m e m b r a n a  q i s m i ,  k o n j u g a t s i y a  f a k t o r i  F o  

i l c b  a l a l a d i ,  b u  m e m b r a n a n i  i c h k a r i d a n  v a  i c h k a r i d a n  o ‘t k a z a d i g a n  

va l a r k i b i d a  v o d o r o d  p r o t o n l a r i  ( p r o t i u m  y a d r o l a r i )  n i n g  o ‘t i s h i  

i i c l u i n  i k k i t a  y a r i m  k a n a l g a  e g a  b o ‘l g a n  g i d r o f o b  o q s i l  k o m p l e k s i .  

U m i i m a n  o l g a n d a ,  F o  k o m p l e k s i g a  b i t t a  t u r d a g i  a  o q s i l  s u b b i r l i -  

g i ,  b  s u b u n i t n i n g  i k k i  n u s x a s i ,  s h u n i n g d e k  k i c h i k  s u b b i r i i k  9  d a n  

12 n u s x a g a c h a  k i r a d i .  S u b u n i t  a  ( m o l e k u l y a r  o g ' i r l i g i  2 0  k D a )  b u -  

i i m l a y  m e m b r a n a g a  b o t i r i l a d i ,  u  y e r d a  u n i  k e s i b  o ‘t u v c h i  o l t i t a  a -  

s p i r a l  q i s m  h o s i l  b o M a d i .  S u b u n i t  a  ( m o l e k u l y a r  o g ‘i r l i g i  2 0  k D a )  

b u t  u n l a y  m e m b r a n a g a  b o t i r i l a d i ,  u  y e r d a  u n i  k e s i b  o ' t u v c h i  o l -  

l i ( a  a - s p i r a l  q i s m  h o s i l  b o M a d i .  S u b b i r i i k  b  ( m o l e k u l y a r  o g M r l ig i  

Ю k D a )  m e m b r a n a g a  b o t i r i l g a n  f a q a t  b i t t a  n i s b a t a n  q i s q a  a - s p i -  

l a l  m i n t a q a n i  o ‘z  i c h i g a  o l a d i  v a  u n i n g  q o l g a n  q i s m i  m e m b r a n a -  

d a n  F |  t o m o n  s e z i l a r l i  r a v i s h d a  c h i q i b  t u r a d i  v a  u n i n g  y u z a s i d a  

l o y l a s h g a n  b  s u b b i r i k k a  o ‘r n a t i l a d i .  C  n i n g  9 — 12 n u s x a d a g i  h a r  b i r  

n u s x a s i  ( m o l e k u l y a r  o g M r l ig i  6 —11 k D a )  F , g a  y o M i a l t i r i l g a n  q i s q a  

g i d r o f i l  s i k l  b i l a n  b i r - b i r i g a  b o g M a n g a n  i k k i t a  g i d r o f o b i k  a - s p i r a l -  

m n g  n i s b a t a n  k i c h i k  o q s i l i d i r  v a  u l a r n i n g  b a r c h a s i  b i r  s h a k l g a  e g a  

b o M g a n  y a g o n a  a n s a m b l n i  t a s h k i l  q i l a d i .  M e m b r a n a g a  b o t i r i l g a n  

s i l m d r ,  F ,  k o m p l e k s i d a n  F o  t o m o n g a  q a r a b  c h i q a d i g a n  у s u b b i r i i k  

b u  s i l i n d r g a  b o t i r i l g a n  v a  u n g a  m a h k a m  b o g M a n g a n .  F e r m e n t -  

liii u o r n e n k l a t u r a s i  a n ’a n a v i y  k e l i b  c h i q i s h i  b i l a n  a j r a l i b  t u r a d i  v a  

s h u n i n g  u c h u n  u l a r  j u d a  m o s  k e l m a y d i .  F ,  k o m p o n e n t i n i n g  b e l -  

g i l a u i s h i  « F r a k s i y a  1» n i n g  q i s q a r t m a s i  ( 1 - q i s m )  v a  F ^  b e l g i s i  ( O  

h a r f i  i n d e k s d a  y o z i l g a n ,  n o l g a  e m a s )  o l i g o m i t s i n n i  b i r i k t i r i s h  j o y i  

b o M g a n .

I ' e r m e n t n i n g  b a ’z i  b i r  k i c h i k  b o M i n m a l a r i  h a m  h a r f  b e l g i l a -  

I ig a  e g a :

• y u n o n c h a ;  a ,  p ,  6 ,  6 ,  s

• L o t i n :  a ,  b ,  c ,  d ,  e ,  f ,  g ,  h

H o s h q a l a r i  y a n a d a  m u r a k k a b  y o z u v l a r :

• 1 '6  ( « 6 - q i s m »  d a n )

• O S C P  — o l i g o m i t s i n g a  s e z g i r  o q s i l  ( i n g l i z  t i l i d a n  o l i g o m i t -  

s i i i  s e z g i r l i g i  k o n f e r r a l  o q s i l ) ,  A T P 5 0
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• A 6 L  ( m i t o x o n d r i y a l  g e n o m d a  u n i  k o d l o v c h i  g e n  n o m i  b i l a n )

• Il^'l ( i n h i b i t o r  o m i l  1), A T P I F l

I I k o r n p o n e n t i  y e t a r l i c h a  k a t t a  ( u n i n g  d i a m e t r i  9  n m )  s a l -  

b i y  b i n o n i  b i l a n  t r a n s m i s s i y a  e l e k t r o n  m i k r o s k o p i d a  k o ‘r i n a d i g a n  

b o M a d i .  I c h k i  m i t o x o n d r i y a l  m e m b r a n a  F I  z a r r a l a r i  b i l a n  n u q t a  

q o ' y i l g a n .  D a s t l a b  u l a r  m i t o x o n d r i y a n i n g  b u t u n  n a f a s  o l i s h  a p -  

p a r a t l a r i n i  o ‘z  i c h i g a  o l g a n  d e b  o ‘y l a s h g a n .  B i r o q ,  u z o q  t a j r i b a -  

l a r d a n  s o ‘n g ,  E p h r a i m  R e c k e r  g u r u h i  ( b i r i n c h i  m a r t a  F I  k o m -  

p o n e n t i n i  1 9 6 1 - y i l d a  a j r a t i b  o l g a n )  b u  z a r r a l a r  A T F - a z a  f a o l l i g i  

b i l a n ,  s h u  j u m l a d a n  a j r a t i l g a n  m i t o x o n d r i y a d a  v a  m i t o x o n d r i y a -  

g a  u l t r a t o v u s h  t a ’s i r i d a  h o s i l  b o ‘l g a n  s u b s o x o n d r i y a l  z a r r a l a r  b i l a n  

b o g ‘l i q l i g i n i  k o ‘r s a t d i .  T u r l i  l a b o r a t o r i y a l a r d a  o ‘t k a z i l g a n  k o ‘p l a b  

k e y i n g !  t a d q i q o t l a r  u s h b u  A T F - a z a  f a o l l i g i n i  t a s d i q l a d i  ( 1 6 - r a s m ) .

S avo lla r:

1. T o ‘q i m a  n a f a s i  n i m a ?

2 .  Q i s q a  n a f a s  o l i s h  z a n j i r i  n i m a ?

3. T o ‘l i q  n a f a s  o l i s h  z a n j i r i  n i m a ?

4 .  S u b s t r a t l i  o k s i d l a n i s h  n i m a ?

5 .  O k s i d l a n i s h l i  f o s f o r l a n i s h  n i m a ?

6 . E T Z  1 - k o m p l e k s i  i n g i b i t o r l a r i g a  q a y s i  m o d d a l a r  k i r a d i ?

7. E T Z  2 - k o m p l e k s i  i n g i b i t o r l a r i g a  q a y s i  m o d d a l a r  k i r a d i ?

8 . E T Z  3 - k o m p l e k s i  i n g i b i t o r l a r i g a  q a y s i  m o d d a l a r  k i r a d i ?

9. E T Z  4 - k o m p l e k s i  i n g i b i t o r l a r i g a  q a y s i  m o d d a l a r  k i r a d i ?

10. E T Z  5 - k o m p l e k s i  i n g i b i t o r l a r i g a  q a y s i  m o d d a l a r  k i r a d i ?
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Gipoenergetik holatlar

B a r c h a  t i r i k  h u j a y r a l a r  h a y o t n i n g  h a r  x i l  t u r l a r i n i  a m a l g a  

o s h i r i s h  u c h u n  d o i m o  A T F g a  m u h t o j .

M i y a  h u j a y r a l a r i  n e r v  i m p u l s i n i  o ‘t k a z i s h  u c h u n  n e y r o t r a n s -  

m i t t e r l a r n i  s i n t e z i ,  a s a b  h u j a y r a l a r i n i n g  y a n g i l a n i s h i ,  N a ^  v a  K+ 

n i n g  z a r u r  g r a d i y e n t i n i  s a q l a b  t u r i s h  u c h u n  k o ‘p  m i q d o r d a  A T F  

i s t e ’m o l  q i l a d i ;  s i y d i k  h o s i l  b o ‘l i s h i d a  b u y r a k l a r  t u r l i  x i l  m o d d a -  

l a r n i  q a y t a  s o T i b  o l i s h  j a r a y o n i d a  A T F  d a n  f o y d a l a n a d i ;  g l i k o g e n ,  

y o g M a r ,  o q s i l l a r  v a  b o s h q a  k o ‘p l a b  b i r i k m a l a r n i n g  s i n t e z i  j i g a r -  

d a  s o d i r  b o M a d i ;  m i y o k a r d d a  q o n  a y l a n i s h i  u c h u n  z a r u r  b o M g a n  

m e x a n i k  i s h  d o i m i y  r a v i s h d a  a m a l g a  o s h i r i l a d i ;  d a m  o l i s h  p a y t i d a  

s k e l e t  m u s h a k l a r i  k a m  m i q d o r d a g i  A T F n i  i s t e ’m o l  q i l a d i ,  a m m o  

j i s m o n i y  f a o l l i k  b i l a n  b u  t a l a b l a r  o ‘n  b a r a v a r  k o ‘p a y a d i  ( 4 - j a d v a l ) .

S h u  b i l a n  b i r g a ,  h u j a y r a l a r d a  d e y a r l i  A T F  z a x i r a s i  y o ‘q .  S h u n -  

d a y  q i l i b ,  m i y o k a r d d a g i  A T F  s i n t e z i n i n g  t u g a s h i  s h a r o i t i d a  u n i n g  

z a x i r a l a r i  b i r  n e c h a  s o n i y a  i c h i d a  t u g a y d i .  '

4 -ja d v a l

To‘qima O2. iste’mol qilishi 
mkmol/g to‘qima/daq

ATF iste’mol qilish 
mkmol/g to‘qima/daq

Miya 1,7 10,2
Biiyrak 4,5 27,0
Yura к 7,1 42,6
ligar 1,6 9,6
Miishak
(Iw'sliashganda) 0,08 0,5

B i z  a l l a q a c h o n  b i l g a n i m i z d e k ,  A T F  n i n g  d o i m i y  s i n t e z i  u c h u n  

h u j a y r a l a r  A T F  s i n t e z i  b i l a n  b o g M iq  o k s i d l a n i s h  r e a k s i y a l a r i d a  

e l e k t r o n l a r n i n g  o x i r g i  q a b u l  q i l u v c h i s i  s i f a t i d a  n a f a s  o l i s h  v a  k i s -  

l o r o d  u c h u n  s u b s t r a t  s i f a t i d a  m e t a b o l i t l a r  o q i m i g a  m u h t o j .

A T F  s i n t e z i n i n g  t o ‘x t a s h i g a  o l i b  k e l a d i g a n  m e t a b o l i z m n i n g  

h a r  q a n d a y  b o s q i c h i n i n g  b u z i l i s h i  h u j a y r a  u c h u n  o ‘l i m g a  o l i b  k e -  

l a d i .
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A T F  s i n t e z i n i  k a m a y t i r i l g a n  s h a r t l a r i  u m u m i y  a t a m a s i  « g i -  

p o e n e r g e t i k »  h o l a t  d e b  a t a l a d i .  G i p o e n e r g e t i k  h o l a t n i n g  s a b a b l a r i :  

o c h l i k ,  B , ,  P P ,  B 2 g i p o v i t a m i n o z l a r i ;  g i p o k s i y a .

G i p o k s i y a  s a b a b l a r i :  n a f a s  h a v o s i d a  k i s l o r o d  y e t i s h m a s l i g i ;  

o ‘p k a  k a s a l l i k l a r i  v a  o ‘p k a  v e n t i l y a t s i y a s i  b u z i l i s h i  b i l a n ;  y u r a k  

k a s a l l i k l a r i ,  s p a z m  v a  q o n  t o m i r l a r i  t r o m b o z i ,  q o n  y o ‘q o t i s h ;  

g e m o g l o b i n  t u z i l i s h i d a g i  i r s i y  y o k i  o r t t i r i l g a n  k a s a l l i k l a r .  G i 

p o e n e r g e t i k  h o l a t l a r n i n g  u m u m i y  s a b a b i  b o d i s h i  m u m k i n :  h u j a y -  

r a l a r d a g i  k i s l o r o d d a n  f o y d a l a n i s h  j a r a y o n l a r i n i n g  b u z i l i s h i .

5 -ja d v a l
G i p o e n e r g e t i k  h o l a t l a r

Shakllari Kelib chiqishi
Alimentar Ochlik, gipovitaminoz
Gipoksik:
Qonni O2 to‘yinishini buzilishi 
Ekzogen gipoksiya 
Nafas gipoksiyasi 
To‘qimagalarga Oj tashilishining 
buzilishi 
Gemik gipoksiya

Havoda Oj yetishmasligi 
0 ‘pka ventilyatsiyasi buzilishi 
Qon aylanishining buzilishi

Gemoglobinozlar, gipogemoglo- 
binemiya, toksik moddalar bilan 
zaharlanish

Mitoxondrial (to‘qimalarda Oj 
o‘zlashtirilishi) buzilish

Nafas fermentlarining ingibitor
lari bilan zaharlanish, fosforla- 
nishning oksidlanishdan ajralishi

B u  b u z i l i s h l a r n i n g  s a b a b i :

• E T Z  i n g i b i t o r l a r i  v a  a j r a t u v c h i l a r  t a ’s i r i ;

• t e m i r  d e f i t s i t  a n e m i y a l a r ;

• H b  v a  b o s h q a  F e  t u t u v c h i  o q s i l l a r  ( s i t o x r o m l a r ,  F e S - o q s i l -  

l a r )  m i q d o r i  p a s a y i s h i ;

• K r e b s  s i k l i  v a  E T Z  f e r m e n t l a r i  n a s l i y  d e f e k t i .

Savollar:

1. M i y a  t o ‘q i m a s i  q a n c h a  A T F  v a  O j  s a r f l a y d i ?

2 .  B u y r a k  t o ‘q i m a s i  q a n c h a  A T F  v a  O ,  s a r f l a y d i ?
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3. Y u r a k  t o ‘q i m a s i  q a n c h a  A T F  v a  O 2 s a r f l a y d i ?

4 .  J i g a r  t o ‘q i m a s i  q a n c h a  A T F  v a  O 2 s a r f l a y d i ?

5. M u s h a k  t o ‘q i m a s i  q a n c h a  A T F  v a  O 2 s a r f l a y d i ?

6 . G i p o e n e r g e t i k  h o l a t l a r  q a y s i  p a t o l o g i y a l a r n i  k e l t i r i b  c h i q a -  

r a d i ?

7. G i p o e n e r g e t i k  h o l a t l a r  q a y s i  s a b a b l a r  t u f a y l i  k e l i b  c h i q a d i ?

8 . A s f i k s i y a  n i m a ?

Mitoxondriyal kasalliklar

M i t o x o n d r i y a l  k a s a l l i k l a r  b u  — m i t o x o n d r i y a l a r  f a o l i y a t i d a g i  

n u q s o n l a r  b i l a n  b o g d i q  b o d g a n  i r s i y  k a s a l l i k l a r  g u r u h i ,  b u  e u k a r -  

y o t i k  h u j a y r a l a r d a ,  x u s u s a n  o d a m l a r d a  e n e r g i y a  f u n k s i y a l a r i n i n g  

b u z i l i s h i g a  o l i b  k e l a d i .

M i t o x o n d r i y a l  k a s a l l i k l a r  m i t o x o n d r i y a n i n g  g e n e t i k ,  s t r u k -  

i i i r a v iy ,  b i o k i m y o v i y  n u q s o n l a r i  t u f a y l i  k e l i b  c h i q a d i ,  b u  e s a  

l o ' q i m a l a r n i n g  n a f a s  o l i s h i n i n g  b u z i l i s h i g a  o l i b  k e l a d i .  U l a r  f a q a t  

u r g ' o c h i  c h i z i q  o r q a l i  h a r  i k k i  j i n s d a g i  b o l a l a r g a  y u q a d i ,  c h u n k i  

s | ) e r m a t o z o i d l a r  y a d r o  g e n o m i n i n g  y a r m i n i  z i g o t a g a  u z a t a d i  v a  

l u x u m  h u j a y r a s i  g e n o m n i n g  i k k i n c h i  y a r m i n i  h a m ,  m i t o x o n d r i -  

y a i i i  h a m  t a ’m i n l a y d i .  U y a l i  e n e r g i y a  a l m a s h i n u v i n i n g  p a t o l o g i k  

b u z i l i s h l a r i  K r e b s  s i k l i d a g i  t u r l i  x i l  z v e n o l a r d a ,  n a f a s  o l i s h  z a n -  

j i r i d a ,  b e t a - o k s i d l a n i s h  j a r a y o n l a r i d a  v a  b o s h q a l a r d a  n u q s o n l a r  

k o ' r i n i s h i d a  n a m o y o n  b o d i s h i  m u m k i n .

M i t o x o n d r i y a n i n g  s a m a r a l i  i s h l a s h i  u c h u n  z a r u r  b o d g a n  b a r -  

c h a  f e r m e n t l a r  v a  b o s h q a  r e g u l y a t o r l a r  h a m  m i t o x o n d r i a l  D N K  

t o m o n i d a n  k o d l a n m a g a n .  A k s a r i y a t  m i t o x o n d r i y a l  f u n k s i y a l a r  

y a d r o v i y  D N K  t o m o n i d a n  b o s h q a r i l a d i .

M i t o x o n d r i y a l  k a s a l l i k l a r n i n g  i k k i  g u r u h i n i  a j r a t i s h  m u m k i n :

M i t o x o n d r i y a l  o q s i l l a r  u c h u n  m a s ’u l  b o d g a n  g e n  m u t a t s i y a -  

s i d a n  k e l i b  c h i q a d i g a n  i r s i y  s i n d r o m l a r  ( B a r t  s i n d r o m i ,  K e r n s - S a y -  

re  s i n d r o m i ,  P e a r s o n  s i n d r o m i ,  M E L A S  s i n d r o m i ,  M E R R F  s i n -  

i l r o m i  v a  b o s h q a l a r ) .

I k k i l a m c h i  m i t o x o n d r i y a l  k a s a l l i k l a r ,  s h u  j u m l a d a n  p a t o g e -  

i ie / . i i i  s h a k l l a n t i r i s h d a  m u h i m  b o ‘g d n  s i f a t i d a  h u j a y r a  e n e r g i y a  a l -
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m a s h i n u v i  b u z i l i s h i  ( b i r i k t i r u v c h i  t o ‘q i m a  k a s a l l i k l a r i ,  s u r u n k a -  

li c h a r c h o q  s i n d r o m i ,  g l i k o g e n o z ,  k a r d i o m i o p a t i y a ,  m i g r e n ,  j i g a r  

y e t i s h m o v c h i l i g i ,  p a n k i t o p e n i y a ,  s h u n i n g d e k  g i p o p a r a t i r e o z ,  d i a -  

b e t ,  r a x i t  v a  b o s h q a l a r ) .

M i t o x o n d r i y a  y a d r o  g e n l a r i d a n  f a r q l i  r a v i s h d a  m e r o s  q i l i b  o l i -  

n a d i .  H a r  b i r  s o m a t i k  h u j a y r a d a g i  y a d r o  g e n l a r i  o d a t d a  i k k i t a  a l -  

le l  b i l a n  i f o d a l a n a d i  ( h e t e r o g a m e t i k  j i n s d a g i  j i n s g a  b o g ‘l iq  b o ‘l g a n  

k o ‘p g i n a  g e n l a r  b u n d a n  m u s t a s n o ) .  B i r  a l l e l  o t a d a n ,  i k k i n c h i s i  

o n a d a n  m e r o s  b o M ib  o ‘t g a n .  A m m o ,  m i t o x o n d r i y a l a r  o ‘z l a r i n i n g  

D N K l a r i n i  o ‘z  i c h i g a  o l a d i  v a  h a r  b i r  i n s o n  m i t o x o n d r i y a s i d a  

o d a t d a  5 d a n  10 g a c h a  b o M g a n  D N K  m o l e k u l a s i n i n g  n u s x a l a r i  

m a v j u d  v a  b a r c h a  m i t o x o n d r i y a l a r  o n a d a n  m e r o s  b o ‘l i b  o ‘t g a n .  

M i t o x o n d r i y a  b o d i n i b  b o d g a c h ,  D N K  n u s x a l a r i  u n i n g  a v l o d -  

l a r i  o r a s i d a  t a s o d i f i y  t a q s i m l a n a d i .  A g a r  a s l  D N K  m o l e k u l a l a r i -  

d a n  f a q a t  b i t t a s i d a  m u t a t s i y a  b o d s a ,  t a s o d i f i y  t a r q a l i s h  n a t i j a s i d a  

b u n d a y  m u t a n t  m o l e k u l a l a r  b a ’z i  m i t o x o n d r i y a l a r d a  t o ‘p l a n i -  

s h i  m u m k i n .  M i t o x o n d r i y a l  k a s a l l i k  m a d u m  b i r  t o ‘q i m a l a r n i n g  

k o ‘p l a b  h u j a y r a l a r i d a  m i t o x o n d r i y a l a r n i n g  s e z i l a r l i  m i q d o r i  m u 

t a n t  D N K  n u s x a l a r i n i  ( c h e g a r a  i f o d a s i )  s i n t e z i d a n  b o s h l a b  o ‘z i n i  

n a m o y o n  q i l a  b o s h l a y d i .

M i t o x o n d r i y a l  D N K d a g i  m u t a t s i y a l a r  t u r l i  s a b a b l a r g a  k o ‘r a ,  

y a d r o g a  q a r a g a n d a  t e z - t e z  u c h r a y d i .  B u  s h u n i  a n g l a t a d i k i ,  m i 

t o x o n d r i y a l  k a s a l l i k l a r  o ‘z - o ‘z i d a n  p a y d o  b o d a d i g a n  m u t a t s i y a l a r  

t u f a y l i  j u d a  k e n g  t a r q a l g a n .  B a ’z i d a  m u t a t s i o n  d a r a j a s i  m i t o x o n 

d r i y a l  D N K  r e p l i k a t s i y a s i n i  b o s h q a r u v c h i  f e r m e n t l a r n i  k o d l o v c h i  

y a d r o  g e n l a r i d a g i  m u t a t s i y a l a r  t u f a y l i  o s h a d i .

Defekt va simptomlar

M i t o x o n d r i y a l  k a s a l l i k n i n g  t a ’s i r i  j u d a  x i l m a - x i l d i r .  T u r l i  o r -  

g a n l a r d a  n u q s o n l i  m i t o x o n d r i y a l a r n i n g  t u r l i c h a  t a r q a l i s h i  t u f a y 

li  b i r  k i s h i n i n g  m u t a t s i y a s i  j i g a r  k a s a l l i g i g a ,  b o s h q a s i d a  e s a  m i -  

y a  k a s a l l i g i g a  o l i b  k e l i s h i  m u m k i n .  Q u s u r  n a m o y o n  b o d i s h i n i n g  

k a t t a l i g i  k a t t a  y o k i  k i c h i k  b o d i s h i  m u m k i n  v a  u  v a q t  o ‘t i s h i  b i l a n  

a s t a - s e k i n  o ‘s ib ,  s e z i l a r l i  d a r a j a d a  o ‘z g a r i s h i  m u m k i n .  B a ’z i  k i -
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c h i k  n u q s o n l a r  b e m o r n i n g  y o s h i g a  m o s  k e l a d i g a n  j i s m o n i y  f a o l i -  

y a t g a  d o s h  b e r o l m a s l i g i g a  o l i b  k e l a d i  v a  j i d d i y  o g ‘r i q l i  n a m o -  

y i s l i l a r  b i l a n  b i r g a  b o r a d i .  B o s h q a  n u q s o n l a r  x a v f l i  b o d i b ,  j i d d i y  

p a l o l o g i y a g a  o l i b  k e l a d i .

U r n u m a n  o l g a n d a ,  m i t o x o n d r i y a l  k a s a l l i k l a r  m u s h a k l a r d a ,  

m i y a d a  v a  a s a b  t o ‘q i m a l a r i d a  n u q s o n l i  m i t o x o n d r i y a l a r n i  l o k a l i -  

z a t s i y a  q i l i s h d a  k o ‘p r o q  s e z i l a d i ,  c h u n k i  b u  o r g a n l a r  o ‘z  f u n k s i -  

y a l a r i n i  b a j a r i s h  u c h u n  e n g  k o ‘p  e n e r g i y a  t a l a b  q i l a d i .

M i t o x o n d r i y a l  k a s a l l i k l a r n i n g  b o r i s h i  h a r  b i r  b e m o r d a  j u 

d a  x i l m a - x i l  b o d i s h i g a  q a r a m a y ,  k a s a l l i k n i  k e l t i r i b  c h i q a r a d i g a n  

u m u m i y  s i m p t o m l a r  v a  o ‘z i g a  x o s  m u t a t s i y a l a r  a s o s i d a  u s h b u  k a 

s a l l i k l a r n i n g  b i r  n e c h a  a s o s i y  s i n f l a r i  a j r a t i b  k o ‘r s a t i l d i .

Kasallik turlari:
N i s b a t a n  k e n g  t a r q a l g a n  m i t o x o n d r i y a l  m i y o p a t i y a d a  q o ‘s h i m -  

i h a  r a v i s h d a  q u y i d a g i l a r  m a v j u d ;

— k a r l i k  b i l a n  b i r g a  k e c h a d i g a n  m i t o x o n d r i y a l i  d i a b e t  ( D A D ,  

M I D D ,  M E L A S  s i n d r o m i )  b u  — e r t a  y o s h d a  o ‘z i n i  n a m o y o n  q i l a 

d i ,  k o m b i n a t s i y a n i  m i t o x o n d r i y a l  M T - T L l  g e n i n i n g  m u t a t s i y a s i  

k e l l i r i b  c h i q a r i s h i  m u m k i n ,  a m m o  d i a b e t  v a  k a r l i k  m i t o x o n d r i y a  

k a s a l l i k l a r i  b o s h q a  s a b a b l a r d a n  h a m  k e l i b  c h i q i s h i  m u m k i n ;

— i r s i y  o p t i k  n e y r o p a t i y a  L e b e r  ( u z ;  L e b e r n i n g  i r s i y  o p t i k  

n c y r o p a t i  ( L H O N ) ) ,  e r t a  b a l o g ‘a t  y o s h i d a g i  k o ‘r i s h  q o b i l i y a t i n i  

y o 'q o l i s h  b i l a n  t a v s i l d a n a d i ;

V o l t ' - P a r k i n s o n - U a y t  s i n d r o m i  W P W  m i t o x o n d r i y a l  m i y o p a -  

l iy a  e m a s .

L e y  s i n d r o m i  y o k i  s u b a k u t  n e k r o z l a s h t i r u v e h i  e n s e f a l o m i y o -  

p a l i y a :  l u g ‘r u q d a n  k e y i n g i  d a s t l a b k i  n o r m a l  r i v o j l a n i s h d a n  s o ‘n g ,  

k a s a l l i k  o d a t d a  h a y o t n i n g  b i r i n c h i  y i l i  o x i r i d a ,  b a ’z a n  k a t t a  y o s h -  

d a g i  d a v r d a  p a y d o  b o d a d i .  K a s a l l i k  t a n a  f u n k s i y a l a r i n i n g  t e z  

y o 4 | o l i s h i  b i l a n  b i r g a  k e l a d i  v a  o n g  h o l a t i n i n g  b u z i l i s h i ,  d e m a n s  

va  n a l 'a s n i  t o ‘x t a t i s h i  b i l a n  t a v s i f l a n a d i ;

n e y r o p a t i y a ,  a t a k s i y a ,  r e t i n i t  p i g m e n t o z a s i  v a  p t o z i s  

( N A K P ) :  b u  — n e y r o p a t i y a n i n g  p r o g r e s s i v  b e l g i l a r i ,  a t a k s i y a ,  

l u i m e l n i  k o ' r i s h  v a  k o ‘r i s h  q o b i l i y a t i n i  y o ‘q o t i s h ,  p t o z i s ,  d e m a n s ;
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— m i t o x o n d r i y a l  n e y r o - o s h q o z o n - i c h a k  e n s e f a l o p a t i y a s i ;  

( M N G I E ) :  b u  — o s h q o z o n - i c h a k  p s e v d o - o b s t r u k s i y a s i  v a  k a -  

x e k s iy a ,  n e y r o p a t i ,  e n s e f a l o p a t i y a ,  m i y a n i n g  o q  m o d d a s i d a  o ‘z g a -  

r i s h l a r .

Diagnostika. M i t o x o n d r i y a l  k a s a l l i k l a r n i  a n i q l a s h  u c h u n  g e -  

n e o l o g i k ,  k l i n i k ,  b i o k i m y o v i y ,  m o r f o l o g i k  v a  g e n e t i k  t a h l i l  m u -  

h i m  a h a m i y a t g a  e g a .

Epidemiologiya. D a s t l a b  m t D N K  m u t a t s i y a l a r i  n i h o y a t d a  k a m  

u c h r a g a n ,  a m m o  2 0 0 8 - y i l d a  t a n i q l i  10 t a  p a t o g e n  m u t a t s i y a g a  

o i d  3 0 0 0  t a  s o g ‘l o m  t u g ‘i l g a n  c h a q a l o q n i  o ‘r g a n i s h  n a t i j a s i d a  2 0 0  

k i s h i d a n  b i t t a s i  t o p i l g a n .  m t D N K d a g i  « is s iq  n u q t a »  3 2 4 3  p o z i t s i -  

y a s i g a  a y l a n d i ,  b u  y e r d a  M T - T L l  g e n i n i n g  i s h l a s h i n i  o ‘z g a r t i r a -  

d i g a n  A - G  a l m a s h i n u v i  t e z - t e z  u c h r a y d i .

Davolash. H o z i r g i  v a q t d a  m i t o x o n d r i y a l  k a s a l l i k l a r n i  d a v o -  

l a s h  i s h l a r i  o l i b  b o r i l m o q d a ,  a m m o  v i t a m i n l a r  b i l a n  s i m p t o m a t i k  

p r o f i l a k t i k a  k e n g  t a r q a l g a n  t e r a p e v t i k  u s u l  h i s o b l a n a d i .  P i r u v a t -  

l a r d a n  s h u n d a y  u s u l l a r d a n  b i r i  s i f a t i d a  f o y d a l a n i l a d i .

H o z i r g i  v a q t d a  k i m y o v i y  y a d r o  y o r d a m i d a  m i t o x o n d r i y a l  k a s a l -  

l ig i  b o ‘lg a n  b e m o r n i n g  t u x u m i d a n  v a  b o s h q a  t u x u m d a n  s i t o p l a z -  

m a s i  n o r m a l  i s h l a y d i g a n  m i t o x o n d r i y a s i  b o ‘lg a n  a y o l d a n  ( y a d r o  

a l m a s h t i r i s h )  o l i n g a n  e k s t r a k o r p o r a l  u r u g d a n t i r i s h  i m k o n i y a t l a -  

r i n i  o ‘r g a n i s h  b o ‘y i c h a  e k s p e r i m e n t a l  i s h l a r  o l i b  b o r i l m o q d a .

O k s i d l a n i s h l i  f o s f o r l a n i s h d a  q a t n a s h u v c h i  1 0 0  t a  f e r m e n t l a r -  

n i n g  13 t a s i  m i t o x o n d r i a l  D N K  b i l a n  k o d l a n a d i /  J u m l a d a n :  

1 - k o m p l e k s n i n g  7 t a  s u b b i r l i g i ,  1 1 1 - k o m p le k s n in g  s u b b i r l i g i ,  

I V - k o m p l e k s n i n g  3 t a  s u b b i r l i g i ,  V - k o m p l e k s n i n g  2  t a  s u b b i r l i g i  

h a m d a  t r a n s l y a t s i y a  u c h u n  z a r u r i y  k o m p o n e n t l a r .  Q o l g a n  m i t o 

x o n d r i a l  o q s i l l a r  y a d r o d a  s i n t e z l a n a d i .

Y a d r o  D N K s i  m i t o x o n d r i a l  o q s i l l a r  t a r k i b i g a  k i r a d i g a n  7 0  

d a n  o r t i q  o q s i l l a r n i  k o d la y d i .  O k s i d l a n i s h l i  f o s f o r i l l a n i s h  b u -  

z i l i s h i  a s o s a n  m i t o x o n d r i y a d a g i  m u t a t s i y a l a r  b i l a n  b o g M iq . D N K  

y a d r o d a n  10 b a r o b a r  k o ‘p r o q  s o d i r  b o M a d i. A T F g a  y u q o r i  e h t iy o j l i  

t o ‘q i m a  ( m a r k a z i y  a s a b  t i z i m i ,  s k e le t  m u s h a k l a r i ,  m i o k a r d ,  b u y r a k  

v a  j i g a r )  o k s i d l a n i s h l i  f o s f o r i l l a n i s h  b u z i l i s h l a r i g a  e n g  s e z g i r .

62



M i t o x o n d r i y a l  D N K  n u q s o n l a r i  o n a d a n  n a s l g a  o ‘t a d i ,  c h u n -  

k i s p e r m a t o z o i d l a r d a g i  m i t o x o n d r i y a l a r  t u x u m  h u j a y r a  i c h i g a  s i n -  

g ib  k e tm a y d i .  M i t o x o n d r i y a l  D N K  m u t a t s i y a l a r i  — k e n g  t a r q a l g a n  

y a d r o  D N K s i  s i n g a r i  r e p a r a t s i y a g a  e g a  e m a s .

S h u n d a y  q i l i b ,  p a t o g e n e z  n u q t a i  n a z a r i d a n  m a v j u d  b u z i l i s h  

o q i b a t i d a  k e l ib  c h i q a d i g a n  m i t o x o n d r i y a  k a s a l l i k l a r i  g u r u h l a r i ;

1) y o g ‘ k i s l o t a l a r i n i n g  o k s i d l a n i s h i ,  s h u  j u m l a d a n  k a r n i t i n  s ik l i ;

2 )  p i r u v a t  v a  K r e b s  s i k l i  m e t a b o l i z m i ;

3 )  o k s i d l a n i s h l i  f o s f o r i l l a n i s h  j a r a y o n l a r i .

E t io lo g ik  v a  p a t o g e n e t i k  o m i l l a r  y ig ‘in d i s i  a s o s i d a  m i t o x o n d r i 

y a l k a s a l l i k l a r n i n g  z a m o n a v iy  t a s n i f i  y a r a t i ld i .  U s h b u  t a s n i f g a  k o ‘r a  

u c h  a s o s iy  g u r u h g a  b o ‘l i n a d i ,  b u  o ‘z  n a v b a t i d a  k i c h i k  g u r u h l a r g a :

1. m t D N K  n u q s o n l a r i d a n  k e l ib  c h i q a d i g a n  k a s a l l i k l a r :

a )  n u q t a l i  m u t a t s i y a l a r ;

b )  b o M in i s h la r ;

d )  b o ‘l i n i s h  b i l a n  b o g ‘l iq  i z o l y a t s i y a l a n g a n  d u p l i k a t s i y a l a r .

2 . Y a d r o  D N K d a g i  n u q s o n l a r d a n  k e l ib  c h i q a d i g a n  k a s a l l i k l a r :

a )  e l e k t r o n  t r a n s p o r t  z a n j i r i  i s h l a s h i n i  b u z a d i g a n  m u t a t s i y a l a r ;

b )  o k s i d l o v c h i  f o s f o r i l l a n i s h n i  b u z a d i g a n  m u t a t s i y a l a r ;

d )  K r e b s  s i k l i  f e r m e n t l a r i d a  n u q s o n l a r n i  k e l t i r i b  c h i q a r a d i g a n  

m u t a t s i y a l a r ;

e )  s u b s t r a t l a r d a n  f o y d a l a n i s h n i  b u z a d i g a n  m u t a t s i y a l a r ;

f )  s u b s t r a t l a r n i n g  t r a n s p o r t ! n i  b u z a d i g a n  m u t a t s i y a l a r .

3 . m t D N K d a g i  n u q s o n l a r d a n  k e l ib  c h i q a d i g a n  y a d r o v i y  D N K  

k a s a l l i k l a r i :

a )  m t D N K n i n g  t o ‘q i m a l a r g a  x o s  d e l e t s i y a  y o k i  d u p l i k a t s i y a l a r ;

b )  m t D N K n i n g  d e p le t s iy a s i .

Mitoxondriyal disfunksiya

O k s id lo v c h i  f o s f o r i l l a n i s h  m e x a n i z m l a r i n i n g  s h i k a s t l a n i s h i  

m i t o x o n d r i y a l  m e m b r a n a  A T E n i n g  p a s a y i s h i g a ,  s o ‘n g r a  h u j a y 

ra  o M irn ig a  o l i b  k e l a d i .  A T E  z a x i r a l a r i n i n g  k a m a y i s h i  a n o k s i y a /  

g i p o k s iy a  p a y t i d a  h u j a y r a l a r  o M im ig a  s a b a b  b o M a d i,  o k s id lo v c h i  

s t r e s s  v a  k s e n o b i o t i k l a r  t o k s i k  t a ’s i r  s a b a b l i  b o M is h i  m u m k i n .
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A T F  i s t e ’m o l  q i l a d i g a n  m e t a b o l i k  y o ‘l l a r n i  s t i m u l y a t s i y a  q i l i s h  

h a m  A T F  z a x i r a s i n i n g  t u g a s h i g a  o l i b  k e l a d i .  E l e k t r o l i t l a r  v a  q u y i  

m o l e k u l a l a r  u c h u n  i c h k i  m i t o x o n d r i y a l  m e m b r a n a  o T k a z u v c h a n -  

l i k n i n g  k e s k i n  o ‘s i s h i  o d a t d a  h u j a y r a  n e k r o z i g a  o l i b  k e l a d i .  M i 

t o x o n d r i y a l  i c h k i  m e m b r a n a  n o s p e t s i f i k  s h i k a s t l a n i s h i  o d a t d a  l i 

p i d  p e r o k s i d a t s i y a s i  y o k i  f o s f o l i p a z a  t a ’s i r i d a n  k e l i b  c h i q a d i .

I s h e m i k  m i o k a r d  o k s i d l a n i s h  f o s f o r i l l a n i s h  d a r a j a s i  p a s a y g a n -  

l i g i  v a  a n a e r o b  m e t a b o l i z m i n i n g  k u c h a y i s h i  b i l a n  a j r a l i b  t u r a -  

d i .  N a t i j a d a  h u j a y r a d a  A T F  v a  k r e a t i n  f o s f a t n i n g  m i q d o r i  k e s k i n  

k a m a y a d i .  B u n d a  b i r i n c h i  — m e m b r a n a  o T k a z u v c h a n l i g i  b u z i -  

l i s h i  n a m o y o n  b o ‘l i s h i .  M e m b r a n a l a r  y a x l i t l i g i n i n g  b u z i l i s h i  h u -  

j a y r a d a n  i o n l a r ,  s h u  j u m l a d a n  K+ i o n l a r i  v a  f e r m e n t l a r  c h i q i s h i -  

g a  s a b a b  b o M a d i .  E n e r g i y a  r e s u r s l a r i  k a m o m a d i  v a  i o n  t a r k i b i n i n g  

b u z i l i s h i  h u j a y r a  i c h i d a g i  k a l s i y  d a r a j a s i n i  n a z o r a t  q i l i s h  b u z i l a -  

d i ,  m u s h a k  h u j a y r a l a r i n i n g  f u n k s i o n a l  f a o l l i g i  u l a r n i n g  a s t a - s e k i n  

o M i s h i g a  o l i b  k e l a d i .  S h u  b i l a n  b i r g a  m i o k a r d  o q s i l l a r i  t a r k i b i d a -  

g i  o ‘z g a r i s h l a r  a n i q l a n a d i  ( b u n d a  m i y o f i b r i l l a r  o q s i l l a r i  v a  s t r o 

m a  o q s i l l a r i  k e s k i n  k a m a y a d i ) .  U g l e v o d l a r ,  o q s i l l a r  v a  l i p i d l a r  

a l m a s h i n u v i n i n g  b u z i l i s h i  ( e r k i n  y o g ‘ k i s l o t a l a r i  o k s i d l a n m a y ,  

a s o s a n  t r i g l i t s e r i d l a r  t a r k i b i g a  k i r a d i )  m i o k a r d  i n f a r k t i d a  y u r a k  

m u s h a g i  y o g ‘li i n f i l t r a t s i y a s i  k u z a t i l a d i .

Savollar:

1. K a r l i k  b i l a n  b i r g a  k e c h a d i g a n  m i t o x o n d r i y a l i  d i a b e t n i n g  s a -  

b a b i  n i m a ?

2 . I r s i y  o p t i k  n e y r o p a t i y a n i n g  s a b a b i  n i m a ?

3. L e y  s i n d r o m i n i n g  s a b a b i  n i m a ?

4 .  M i t o x o n d r i a l  k a s a l l i k l a r n i n g  b e l g i l a r i  h a q i d a  g a p i r i b  b e r i n g .

5 .  M i t o x o n d r i a l  k a s a l l i k l a r  d i a g n o s t i k a s i d a  q a n d a y  u s u l l a r d a n  

f o y d a l a n i l a d i ?

6 . M i t o x o n d r i a l  k a s a l l i k l a r  e p i d e m i o l o g i y a s i  q a n d a y  k e c h a d i ?

7. M i t o x o n d r i a l  k a s a l l i k l a r d a  q a n d a y  J a r a y o n l a r  i z d a n  c h i q a d i ?

8 . M i t o x o n d r i a l  k a s a l l i k l a r d a  h u j a y r a l a r  o M i m i n i n g  s a b a b i  n i -  

m a l a r d a n  i b o r a t ?
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A M A LIY Q ISM

1-laboratoriya ishi. Qon zardobi va siydikda pirouzum kislota 
miqdorini aniqiash

Usulning asoslanishi. P i r u v a t  i s h q o r i y  m u h i t d a  2 , 4 - d i n i t r o -  

I ' e n i l g i d r a z i n  b i l a n  2 , 4 - d i n i t r o f e n i l g i d r a z o n n i n g  q i z g ‘i s h - q o ‘n g ‘i r  

r a n g l i  k o m p l e k s i n i  h o s i l  q i l a d i .  R a n g  i n t e n s i v l i g i  p i r u v a t  k o n s e n -  

t r a s i y a s i g a  t o ‘g ‘r i  p r o p o r s i o n a l .

C H a

C = о  +  H aN  -  N

N 02

C O O H

p i r u v a t

H

— H 2 O

N O 2

C H 3 
C H  -------
I

C O O H

IMO,

N

H
d in it ro fe n ilg k ira z in

N O 2
p iru v a tn in g  d in it r o fe n il  g id ra z o n i

Ishning borishi. 4  t a  p r o b i r k a  o l i n a d i .  B i r i n c h i s i g a  1 m l  q o n  

z a r d o b i  s o l i n a d i .  I k k i n c h i s i g a  1 m l  s i y d i k  s o l i n a d i .  3 - p r o b i r k a g a  

1 m l  p u r u v a t n i n g  s t a n d a r t  e r i t m a s i ,  4 - p r o b i r k a g a  1 m l  d a n  d i s t i l -  

l a n g a n  SUV s o l i n a d i .  B a r c h a  p r o b i r k a l a r g a  0 , 5  m l  d a n  2 , 4 - D N F G  

n i n g  1%  li e r i t m a s i d a n  s o l i b ,  2 0  d a q i q a  x o n a  h a r o r a t i d a ,  q o r o n g ‘i 

j o y d a  q o l d i r i l a d i .  K e y i n  p r o b i r k a l a r g a  1 m l  d a n  1 2 %  li N A O H  

q o ' s h i l a d i .  10 d a q i q a d a n  s o ‘n g  r a n g l i  n a m u n a l a r  f o t o e l e k t r o k o -  

l o r i m e t r n i n g  k o ‘k  n u r i d a  s u v  q a r s h i s i d a ,  5  m m  li k y u v e t a d a  o p 

t i k  z i c h l i g i  o M c h a n a d i .

H i s o b l a s h :

X =ac/b

B u n d a ;  X  — n a m u n a d a g i  p i r u v a t  m i q d o r i ;  

a  — t a j r i b a  e r i t m a s i n i n g  o p t i k  z i c h l i g i ;  

b  — s t a n d a r t  e r i t m a s i n i n g  o p t i k  z i c h l i g i ;  

c  — s t a n d a r t  e r i t m a n i n g  k o n s e n t r a s i y a s i .

Tajribaning klinik-diagnostik abamiyati. S o g ‘l o m  o d a m  b i r  s u t -  

k a d a  10—2 5  m g  p i r u v a t n i  s i y d i k  o r q a l i  a j r a t a d i .  B u  k o ‘r s a t k i c h -  

n i n g  o s h i s h i  B , g i p o v i t a m i n o z i d a ,  j i g a r  k a s a l l i k l a r i d a ,  q a n d l i  d i a -  

b e t d a ,  y u r a k  d e k o m p e n s a t s i y a s i d a ,  g i p o k s i y a l a r ,  t o k s i k o z l a r d a  

k u z a t i l a d i .
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2-laboratoriya ishi. Mushak suksinatdegidrogenaza 
(SD G ) faolligini aniqiash

Usulning asoslanishi. S D G  q a x r a b o  k i s l o t a s i n i  o k s i d l a b ,  

2 , 6 - d i x l o r f e n o l i n d o f e n o l  ( T i l m a n s  r e a k t i v i ) n i  q a y t a r i b  r a n g s i z -  

l a n t i r a d i .  S D G  r a q o b a t l i  i n g i b i t o r i  m a l o n a t ,  b u  r e a k s i y a n i  t o r -  

m o z l a y d i .

C O O H
I

C H 2
I

C H 2
I

C O O H
s c i k s i n a t

s u K s i r i a t c i e q i c i r o g ^ r i a z a

F A D . М2

F A D .  Ha M e t i l e n
k o * k i

F A D

C O O H
1

C H
II
C H
I

C O O H
Fum ar

k i s l o t a s i

m e t i l o n  l c o * K i -  М 2  
( l o y k o  t > i r i K m a )

Ishning borishi. 1—2  g  m u s h a k  t o ‘q i m a s i  q a y c h i  y o r d a m i d a  

m a y d a l a n a d i .  C h i n n i  h a v o n c h a d a  s u v  b i l a n  g o m o g e n  h o l a t g a c h a  

e z i l a d i .  H o s i l  b o ‘l g a n  g o m o g e n a t  2  q a v a t l i  d o k a  o r q a l i  v o r o n k a d a n  

o ‘t k a z i l a d i  v a  2 5  m l  s u v d a  y u v i l a d i .  Y u v i l g a n  m u s h a k  g o m o g e n a t i  

t o z a  p r o b i r k a g a  s o l i n a d i  v a  u s t i g a  4  m l  s u v  s o l i b  s h i s h a  t a y o q c h a  

b i l a n  a r a l a s h t i r i l a d i .  A r a l a s h m a  3 q i s m g a  b o M i n a d i .  B i r i n c h i  p r o -  

b i r k a d a g i  f e r m e n t  f a o l l i g i  q a y n a t i b  y o ‘q o t i l a d i .  2  v a  3 - p r o b i r k a -  

l a r  q a y n a t i l m a y d i .  U c h a l a  p r o b i r k a l a r g a  3 m l  d a n  f o s f a t l i  b u f e r  

( p H = 7 , 4 ) ,  5  t o m c h i d a n  3 %  q a x r a b o  k i s l o t a s i ,  5 t o m c h i d a n  0 , 1 N  

N a O H ,  3 - p r o b i r k a g a  3 %  m a l o n a t ,  b a r c h a  p r o b i r k a l a r g a  T i l m a n s  

r e a k t i v i d a n  1 m l  q o ‘s h l i b  15 d a q i q a g a  3 7 ° C  li t e r m o s t a t d a  q o l d i r i -  

l a d i .  D i x l o r f e n o l i n d o f e n o l n i n g  r a n g s i z l a n i s h i  k u z a t i l a d i .

3-laboratoriya ishi. Mushak tarkibidagi sitoxromoksidaza 
fermentini (SXO ) aniqiash

S i t o x r o m o k s i d a z a  f e r m e n t i  t o ‘q i m a  n a f a s  o l i s h  z a n j i r i d a g i  

e l e k t r o n l a r n i  k i s l o r o d g a  o T k a z i s h  j a r a y o n i d a  i s h t i r o k  e t a d i .  U s h -  

b u  j a r a y o n n i n g  m a h s u l o t i  s i f a t i d a  i c h k i  s u v  h o s i l  b o ‘l a d i .  S X O  

t a b i a t i  j i h a t i d a n  m i s ,  t e m i r  t u t u v c h i  ( m e t a l l o p r o t e i d )  o q s i l l a r d i r .  

F e r m e n t  m i t o x o n d r i y a  b i l a n  m u s t a h k a m  b o g ‘l a n g a n .
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Usulning asoslanishi. S i t o x r o m o k s i d a z a  f e r m e n t i  i s h t i r o k i d a  

f e n i l e n d i a m i n ,  a - n a f t o l  v a  k i s l o r o d  b i l a n ,  o k s i d l a n g a n  i n d o f e n o l  

k o ‘k b i r i k m a s i n i  h o s i l  q i l i s h d a n  i b o r a t .

R e a k s i y a  t e n g l a m a s i  q u y i d a g i c h a :

Н эС —  N —  С Н з он Н зС  — N — С Н з

NH2
N -dim etH

p a ra f e n i le n  d la m ln

Tekshiriluvchi material: m u s h a k  q i y m a s i .

Reaktivlar: n  — f e n i l e n d i a m i n n i n g  1%  li e r i t m a s i ,  a  — n a f t o l -  

n i n g  1% li s p i r t d a g i  e r i t m a s i ,  d i s t i l l a n g a n  su v .

Kerakli anjomlar: p r o b i r k a l a r  v a  s h t a t i v l a r ,  c h i n n i  h o v o n c h a -  

la r ,  q o g ‘o z  f i l t r l a r .  '

Bajariladigan ish tartibi. M u s h a k d a n  f e r m e n t n i  a j r a t i s h .  0 , 5  g  

y a n g i  m u s h a k  1 :2 0  n i s b a t d a  d i s t i l l a n g a n  s u v  b i l a n  c h i n n i  h o v o n -  

c h a d a  e z i l a d i .  Q i y m a  f i l t r  q o g ‘o z  v a r a q l a r i  o r a s i g a  s o l i b  s u v d a n  

a j r a t i l a d i .

Y u v i l g a n  v a  t o z a l a n g a n  m u s h a k  q i y m a s i  i k k i  q i s m g a  a j r a t i 

l a d i .  U n i n g  b i r  q i s m i  f i l t r  q o g ‘o z g a ,  i k k i n c h i  q i s m i  1 m l  d i s t i l 

l a n g a n  s u v  s o l i n g a n  p r o b i r k a g a  s o l i b  q a y n a t i l a d i .  S u y u q l i k  s o v i -  

l i l g a n d a n  s o ‘n g  s u v i  a s t a - s e k i n  t o ‘k i b  t a s h l a n a d i .  P r o b i r k a  t u b i d a  

q o l g a n  s h i s h a  t a y o q c h a  b i l a n  f i l t r  q o g ‘o z g a  o l i n a d i .

F i l t r  q o g ‘o z  u s t i d a g i  h a r  i k k a l a  m u s h a k  q i y m a s i g a  1—2 t o m -  

c h i  « N a d i »  i n d o f e n o l  r e a k t i v i  t o m i z i l a d i .  5 — 10 d a q i q a  o ‘t g a c h ,  

m u s h a k  q i y m a s i n i n g  b i r i  k o ‘k i m t i r - b i n a f s h a  r a n g g a  b o ‘y a l a d i .  

I J s h b u  r a n g  s i t o x r o m o k s i d a z a  f e r m e n t i n i n g  n - f e n i l e n d i a m i n  v a  

( t - n a f t o l n i  o k s i d l a n g a n  i n d o f e n o l  b i r i k m a s i n i  h o s i l  b o ‘l i s h  r e a k s i -  

y a s i n i  t e z l a t g a n i n i  i s b o t l a y d i .  Q a y n a t i l g a n  m u s h a k  q i y m a s i d a  f e r 

m e n t  f a o l l i g i  t o ‘x t a t i l g a n .  S h u  b o i s  m u s h a k n i n g  b u  q i s m i d a  r e a k 

s i y a  s o d i r  b o d m a y d i .
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Olingan natijalarni rasmiylashtirish. O l i n g a n  n a t i j a l a r  o l d i n g i  

i s h d a  b e r i l g a n  j a d v a l g a  m u v o f i q  r a s m i y i a s h t i r i l a d i .

4-laboratoriya ishi. Yurak mushaklaridan ajratilgan oksidlangan 
va qaytarilgan sitoxrom c spektrlarini aniqiash

E l e k t r o n l a r n i  o ‘t k a z i s h  z a n j i r i d a  5  t u r d a g i  s i t o x r o m  i s h t i r o k  

e t a d i  ( в ,  c ,  c , ,  a  v a  а з ) .  U l a r  t e m i r  t u t u v c h i  o q s i l l a r  b o ‘l g a n i  u c h u n  

n u r  y u t i s h i g a  k o ‘r a  a n i q l a n a d i .  Q a y t a r i l g a n  s i t o x r o m  c  s a r g ' i s h -  

y a s h i l  n u r  u z u n l i g i d a  ( 5 5 0  n m )  a n i q l a n a d i .  O k s i d l a n g a n  s i t o x r o m  

e s a  b u  u z u n l i k d a  b o d m a y d i .

Tekshiriluvchi material: y u r a k  m u s h a g i d a n  a j r a t i l g a n  s i t o 

x r o m  S .

Reaktivlar: g e k s a t s i a n o f e r r a t  ( II )  k a l i y n i n g  0 ,1  m o l / 1  e r i t m a s i ,  

n a t r i y  g i d r o s u l f a t  t u z i  ( q u r u q  k u k u n i ) .

Kerakli anjomlar: 0 , 6 —0 , 8  s m  d i a m e t r l i  p r o b i r k a l a r ,  s p e k t r o -  

s k o p .

Bajariladigan ish tartibi. B i r  m l  s i t o x r o m  s o l i n g a n  p r o b i r k a g a  

e r i t m a d a g i  b a r c h a  f e r m e n t  m o l e k u l a l a r i n i  o k s i d l a s h  u c h u n  0 ,0 1  

m o l / 1  k a l i y  ( III )  g e k s o t s i a n f e r r a t  e r i t m a s i d a n  0 , 3  m l  s o l i n a d i .  

E r i t m a n i n g  s p e k t r i  s p e k t r o s k o p  y o r d a m i d a  a n i q l a n a d i .  S p e k t r -  

n i n g  s a r g M s h - y a s h i l  q i s m i d a  n u r  y u t i l i s h i  k u z a t i l m a y d i .

X u d d i  s h u  p r o b i r k a d a g i  e r i t m a g a  b i r  n e c h a  d o n a  n a t r i y  g i d r o 

s u l f a t  k u k u n i  s o l i n a d i .  S i t o x r o m  c  q a y t a r i l a d i .  S p e k t r o s k o p d a  ik -  

k i t a  n u r  y u t i s h  y o ‘l i  k o ‘r i n a d i .  U l a r n i n g  b i r i  s a r g M s h - y a s h i l  ( 5 4 0  

n m )  q i s m i d a ,  i k k i n c h i s i  — y a s h i l  q i s m i d a  ( 5 2 0  n m ) .

Olingan natijalarni rasmiylashtirish. U s u l n i n g  a s o s i n i  v a  s i 

t o x r o m  c  n i n g  o k s i d l a n g a n  v a  q a y t a r i l g a n  s h a k l l a r i n i ,  n u r  y u t g a n  

q i s m i n i  d a f t a r i n g i z g a  c h i z i n g .

5-laboratoriya ishi. Mushakdagi makroergik 
birikmalarning miqdori (ATF va kreatinfosfat)ni aniqiash

M u s h a k  t o ‘q i m a l a r i d a  i k k i  x i l  m a k r o e r g i k  b i r i k m a  u c h r a y d i .  

U l a r  A T E  v a  k r e a t i n f o s f a t d i r .  U l a r  m u s k u l l a r n i  q i s q a r i s h i  u c h u n  

k e r a k  d a r a j a d a g i  e n e r g i y a  b i l a n  t a ’m i n l a y d i .
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Usulning asoslanishi. A T F  v a  k r e a t i n f o s f a t  t a r k i b i d a g i  f o s f o r  

q o ld ig M  k i s l o t a l i  g i d r o l i z l a n g a n d a  o s o n  a j r a l a d i .  N a z o r a t  t a j r i b a d a  

g i d r o l i z g a c h a  b o M g a n  f o s f o r  m i q d o r i  v a  g i d r o l i z d a n  s o ‘n g  a n i q l a n -  

g a n  f o s f o r  ( t e k s h i r i l u v c h i  t a j r i b a )  m i q d o r i n i  s o l i s h t i r i s h  y o ‘l i  b i l a n  

k u c h s i z  b o g M a n g a n  f o s f o r  m i q d o r i n i  o ' l c h a s h  m u m k i n .  A j r a l g a n  

f o s f o r  m i q d o r i  a m m o n i y  m o l i b d a t n i n g  a s k o r b i n  k i s l o t a  i s h t i r o k i -  

d a  b e r g a n  r a n g l i  r e a k s i y a s i  a s o s i d a  a n i q l a n a d i .

Tekshiriluvchi material: y a n g i  o l i n g a n  m u s h a k  t o ‘q i m a s i .

Reaktivlar: u c h x l o r s i r k a  k i s l o t a n i n g  ( U X S K )  2 , 5  li e r i t m a s i ,  

x l o r i d  k i s l o t a n i n g  I m o l / 1  e r i t m a s i ,  n a t r i y  g i d r o k s i d n i n g  1 m o l / 1  

e r i t m a s i ,  a m m o n i y  m o l i b d a t n i n g  1%  li e r i t m a s i ,  a s k o r b i n  k i s l o -  

l a n i n g  1%  li e r i t m a s i .

Kerakli anjomlar: p r o b i r k a l a r ,  s h t a t i v l a r ,  p i p e t k a l a r ,  v o r o n k a -  

la r ,  f i l t r  q o g ‘o z ,  10 m l  li o M c h o v  p r o b i r k a s i  y o k i  s i l i n d r ,  m u z  y o k i  

SUV h a m m o m i ,  F E K ,  1 s m  q a l i n l i k d a g i  k y u v e t a l a r .

Bajariladigan ish tartihi. 0 , 5  g  m u s h a k  q i y m a s i  s o l i n g a n  p r o b i r k a  

m u z  h a m m o m i g a  q o ‘y i l a d i ,  u s t i g a  s o v i t i l g a n  U X S K  e r i t m a s i d a n  5 

m l  s o l i n a d i .  P r o b i r k a d a g i  s u y u q l i k  s h i s h a  t a y o q c h a  b i l a n  A T F n i  

a j r a t i b  o l i s h  u c h u n  a r a l a s h t i r i l a d i .  B u n d a y  u s u l  b i l a n  k r e a t i n f o s f a t  

h a m  a j r a l a d i .  S u y u q l i k  5 d a q i q a  d a v o m i d a  a r a l a s h t i r i l a d i .  O l i n g a n  

a r a l a s h m a  m u z g a  j o y l a s h t i r i l g a n  p r o b i r k a d a  f i l t r l a n a d i .

Q o l g a n  m u s h a k  q i y m a s i g a  y a n a  5 m l  d i s t i l l a n g a n  s u v  s o -  

l ib ,  p a s t  h a r o r a t d a  5  d a q i q a  d a v o m i d a  m a k r o e r g i k  b i r i k m a l a r n i  

a j r a t i s h  d a v o m  e t t i r i l a d i .  O l i n g a n  e k s t r a k t  s u y u q l i k  h a j m i  d i s t i l 

l a n g a n  SUV b i l a n  10 m l  g a  y e t k a z i l a d i .

I k k i t a  p r o b i r k a g a  o q s i l s i z  f i l t r a t d a n  0 , 5  m l  s o l i n a d i .  U n i n g  b i 

ri n a z o r a t  t a j r i b a ,  i k k i n c h i s i  t e k s h i r i l u v c h i  t a j r i b a d i r .

T e k s h i r i l u v c h i  p r o b i r k a g a  v o d o r o d  x l o r i d n i n g  1 m o l / 1  e r i t 

m a s i d a n  1 m l  s o l i b ,  u s t i  z a r  q o g ‘o z  b i l a n  b e r k i t i l a d i  v a  f o s f o r  

b o g M a r i n i  u z i s h  m a q s a d i d a  q a y n a b  t u r g a n  s u v  h a m m o m i d a  10 

t l a q i q a  q i z d i r i l a d i .  S u y u q l i k  s o v i t i l g a n d a n  s o ‘n g  n a t r i y  g i d r o k s i d 

n i n g  1 m o l / 1  e r i t m a s i d a n  1 m l  s o l i n a d i .  N a z o r a t  p r o b i r k a s i g a  e s a  

s u y u q l i k n i  q a y n a t m a y  t u r i b  v o d o r o d  x l o r i d  v a  n a t r i y  g i d r o k s i d  

e r i t m a l a r i d a n  1 m l  d a n  s o l i n a d i .
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T e k s h i r i l u v c h i  v a  n a z o r a t  p r o b i r k a l a r i g a  s u y u q l i k l a r n i n g  h a j m i  

10 m l  g a  y e t g u n c h a  d i s t i l l a n g a n  s u v  s o l i n a d i  ( 7 ,5  m l ) .

K e y i n g !  i s h l a r  t e k s h i r i l u v c h i  v a  n a z o r a t  t a j r i b a l a r  u c h u n  b i r  

v a q t d a  o l i b  b o r i l a d i .  I k k a l a  p r o b i r k a d a n  5 m l  d a n  s u y u q l i k  o l i b ,  

b o s h q a  p r o b i r k a l a r g a  s o l i n a d i .  U l a r n i n g  h a r  b i r i g a  a m m o n i y  m o -  

l i b d a t  e r i t m a s i d a n  0 , 5  m l ,  a s k o r b i n  k i s l o t a d a n  0 , 5  m l  v a  2  m l  d i s 

t i l l a n g a n  SUV s o l i n a d i .  S u y u q l i k l a r  a r a l a s h t i r i l i b ,  10 d a q i q a g a  u y  

h a r o r a t i d a  q o l d i r i l a d i .

N a z o r a t  v a  t e k s h i r i l u v c h i  s u y u q l i k l a r  F E K  n i n g  q i z i l  n u r  f i l -  

I r i d a  ( 6 7 0  n m  t o ‘l q i n  u z u n l i g i d a )  k o ‘r i l a d i .  T e k s h i r i l u v c h i  p r o -  

b i r k a d a  a n i q l a n a y o t g a n  a n o r g a n i k  f o s f a t  ( g i d r o l i z d a n  k e y i n )  b o ‘s h  

b o g M a n g a n  f o s f a t  k i s l o t a  v a  f o s f a t  t u z l a r i n i n g  y i g h n d i s i  h i s o b -  

l a n i b ,  n a z o r a t  t u z l a r i d a n  i b o r a t d i r .

T e k s h i r i l u v c h i  s u y u q l i k  u c h u n  t o p i l g a n  o p t i k  z i c h l i k  

k o T s a t k i c h i d a n  n a z o r a t  u c h u n  t o p i l g a n  o p t i k  z i c h l i k  k o ‘r s a t k i c h i  

a y r i l a d i .  B o ‘s h  b o g M a n g a n  a n o r g a n i k  f o s f a t n i n g  t e k s h i r i l u v c h i  

t a j r i b a  u c h u n  o l i n g a n  m i q d o r i  o l d i n d a n  t a y y o r l a n g a n  o ‘l c h o v  e g r i  

c h i z i g M d a n  t o p i l a d i .

Hisoblash: B o ‘s h  b o g M a n g a n  f o s f a t  m i q d o r i  1 0 0  g  m u s h a k  

u c h u n  m g  d a  s u y u l t i r i s h  e ’t i b o r g a  o l i n g a n  h o l d a  h i s o b l a n a d i .

~ x = A -  3,3400- 100
B u n d a :  x  — 1 0 0  g  t o ‘q i m a  u c h u n  1 m g  A T F  h i s o b i d a  o l i n 

g a n  m a k r o e r g i k  b i r i k m a l a r n i n g  m i q d o r i  ( m g  lO O g), A  -  3 , 3 4 0 0  

— s u y u q l i k n i n g  s u y u l t i r i l g a n  d a r a j a s i  h i s o b g a  o l i n g a n  h o l d a  I g  

t o ‘q i m a  u c h u n  h i s o b l a s h  k o e f f i t s i e n t i .

Olingan natijalarni rasmiylashtirish. U s u l n i n g  a s o s i  v a  n a t i j a s i  

d a f t a r g a  y o z i l a d i  v a  t e g i s h l i  x u l o s a  c h i q a r i l a d i .

6-laboratoriya ishi. Qon tarkibidagi ATF-aza 
faolligini aniqiasb

A d e n o z i n t r i f o s f a t a z a  ( A T F - a z a )  f e r m e n t !  A T F  n i  s u v  i s h t i r o k i -  

d a  p a r c h a l a b ,  e n e r g i y a  a j r a l i s h i n i  t e z l a t a d i g a n  r e a k s i y a n i  k a t a -  

l i z l a y d i .
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Usulning asosi. Y o r i l g a n  e r i t r o t s i t l a r  t a r k i b i d a g i  A T F - a z a  A T F  

n i  A D F  v a  a n o r g a n i k  f o s f a t g a c h a  p a r c h a l a y d i .  A j r a l g a n  a n o r g a n i k  

f o s f a t  e s a  a m m o n i y  m o l i b d a t  b i l a n  r a n g l i  m a h s u l o t  h o s i l  q i l a d i .  

R a n g n i n g  z i c h l i g i  A T F  m i q d o r i g a  t o ‘g ‘r i  k e l a d i .

A T F - a z a  f e r m e n t i n i n g  f a o l l i g i  y a n g i  t u g M l g a n  b o l a l a r d a  k u z a -  

t i l a d i g a n  g e m o l i t i k  a n e m i y a d a ,  l e y k o z d a ,  b r o n x i a l  a s t m a d a ,  n a f a s  

y o M a r i n i n g  y a l l i g M a n i s h i  v a  r a x i t  k a s a l l i k l a r i d a  o d a t d a g i d a n  b i r  

n e c h a  b a r o b a r  o r t i b  k e t a d i .

ATF-aza faolligining yoshga nisbatan o‘zgarishi 
(mkg/1 ml eritrotsit hisobida)

Yangi
tughlgan
bolalarda

1
yosh-
gacha

3 yosh- 
gacha

4-7
yosh-
gacha

11-13
yoshda

14-16
yoshda

17 yosh- 
dan 

yuqori

308 196 16b 128 147 108 108

1

Tekshiriluvchi material: qon eritrotsitlari. i

Reaktivlar: U X S K n i n g  2 , 5 %  N  e r i t m a s i ,  v o d o r o d  x l o r i d n i n g  1 

m o l / 1  e r i t m a s i ,  n a t r i y  g i d r o k s i d n i n g  1 m o l / 1  e r i t m a s i ,  a m m o n i y  

m o l i b d a t n i n g  1% li e r i t m a s i ,  a s k o r b i n  k i s l o t a n i n g  1%  li e r i t m a s i .

Kerakli anjomlar: s h t a t i v ,  p r o b i r k a l a r ,  1—2 m l  li p i p e t k a l a r ,  

F E K ,  t e r m o s t a t  y o k i  s u v  h a m m o m i .

Bajariladigan ish tartibi. I k k i  p r o b i r k a n i n g  b i r i g a  e r i t r o t s i t l a r i  

y o r i l g a n  ( g e m o l i z l a n g a n )  q o n d a n  1 m l ,  i k k i n c h i s i g a  d i s t i l l a n g a n  

s u v d a n  1 m l  s o l i n a d i .  U l a r g a  0 ,1  m o l / 1  li A T F  e r i t m a s i d a n  1 

m l  d a n  s o l i n a d i .  P r o b i r k a d a g i  s u y u q l i k l a r  a r a l a s h t i r i l i b ,  b i r  s o -  

a t  3 7 ° C  li t e r m o s t a t d a  y o k i  s u v  h a m m o m i d a  s a q l a n a d i .  B i r  o z d a n  

s o ‘n g  o q s i l l a r n i  c h o ‘k t i r i s h  u c h u n  p r o b i r k a l a r g a  0 , 5  m l  U X S K  

e r i t m a s i d a n  s o l i n a d i  v a  s u y u q l i k l a r  f i l t r l a n a d i .  F i l t r  o s t i d a g i  

s u y u q l i k k a  1 m l  a m m o n i y  m o l i b d a t  e r i t m a s i  q u y i l a d i  v a  a r a l a s h -  

m a  10—2 0  d a q i q a  t e r m o s t a t  y o k i  s u v  h a m m o m i g a  j o y l a s h t i r i l a -  

d i .  H o s i l  b o M g a n  r a n g  z i c h l i g i  F E K n i n g  q i z i l  n u r  f i l t r i  q a r s h i s i d a  

o M c h a n a d i .  T e k s h i r i l u v c h i  v a  n a z o r a t  t a j r i b a l a r  u c h u n  t o p i l g a n  

o p t i k  z i c h l i k  k o T s a t k i c h  l a r i  n i n g  f a r q i  a n i q l a n a d i .  F e r m e n t  f a o l -
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l i g i n i n g  d a r a j a s i  o l d i n d a n  t a y y o r l a n g a n  o ‘l c h o v  e g r i  c h i z i g M d a n  

t o p i l a d i .  0 ‘l c h o v  e g r i  c h i z i g M n i  t a y y o r l a s h  u c h u n  t u r l i  m i q d o r d a -  

g i  A T F  e r i t m a s i d a n  f o y d a l a n i l a d i .

Olingan natijalarni rasmiylashtirish. N a t i j a l a r n i  d a f t a r i n g i z g a  

y o z i b ,  t e g i s h l i  x u l o s a  c h i q a r i n g .

7-laboratoriya ishi. Kreatinkinaza fermenti faolitgini aniqiash

K r e a t i n k i n a z a  f e r m e n t i  a s o s a n  m u s h a k  t o ‘q i m a l a r i d a  j o y l a s h -  

g a n  b o ‘l i b ,  y e n g i l  q a y t a r  r e a k s i y a ;  A T F  d a g i  f o s f a t  q o l d i q n i  k r e a -  

t i n g a  v a  k r e a t i n f o s f a t d a n  A D F  g a  o ‘t k a z i s h n i  k a t a l i z l a y d i .  K r e a -  

t i n f o s f a t n i n g  p a r c h a l a n i s h i d a n  h o s i l  b o M g a n  f o s f a t  i o n i  o q s i l d a n  

t o z a l a n g a c h ,  s a r i q  r a n g l i  f o s f o r  a m m o n i y  m o l i b d e n  k o m p l e k s  

b i r i k m a s i  s h a k l i d a  a n i q l a n a d i ,  c h u n k i  u s h b u  f e r m e n t  k r e a t i n f o s -  

f a t d a g i  f o s f o r n i  A D F  g a  y e n g i l  o ‘t k a z a  o l a d i .

H

H H
Krearin

CH, 0 ATF ADF

0
0

СНз
1
N

Fa'eatiukiuaz.i

H

Л 1
0 0

H H
Kreatmfosfat

пя v-̂  

^ 0

K r e a t i n k i n a z a  o r g a n i z m d a  m u s h a k l a r  q i s q a r i s h i n i  e n e r g i -  

y a  b i l a n  t a ’m i n l a s h d a  i s h t i r o k  e t a d i ,  a y n i q s a  m u s h a k l a r n i n g  f a o l  

q i s q a r i s h i  j a r a y o n i d a  e n e r g i y a g a  b o M g a n  t a l a b  o r t a d i .

M u s h a k l a r  f a o l  i s h l a g a n d a ,  i s i t m a l a g a n d a ,  u z o q  m u d d a t  o c h  

q o l g a n d a ,  q a n d l i  d i a b e t d a ,  v i t a m i n  E  y e t i s h m a s l i g i d a ,  m u s h a k 

l a r  s h i k a s t l a n g a n d a ,  g i p o t e r i o z d a ,  m a r k a z i y  n e r v  s i s t e m a s i  k a s a l -  

l i k l a r i d a ,  y u r a k  i n f a r k t i d a  q o n  z a r d o b i d a  k r e a t i n k i n a z a  f e r m e n -  

t i n i n g  f a o l l i g i  b i r m u n c h a  o r t a d i .  M u s h a k l a r  f a o l i y a t i  s u s a y g a n d a  

( m i o p a t i y a ,  m u s h a k l a r  d i s t r o f i y a s i d a )  f e r m e n t  f a o l l i g i  s u s a y a d i .

K r e a t i n k i n a z a  f e r m e n t i  f a o l l i g i n i  a n i q i a s h  s h i f o k o r l a r n i n g  

a m a l i y  i s h i d a  k a t t a  a h a m i y a t g a  e g a .  F e r m e n t  f a o l l i g i  t u r l i  u s u l l a r  

b i l a n  a n i q l a n a d i .  B e r i l a y o t g a n  u s u l  t a y y o r  r e a k t i v l a r  y i g ‘i n d i s i  b i 

l a n  i s h l a s h g a  a s o s l a n g a n .
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Usulning asosi. K r e a t i n f o s f a t n i n g  p a r c h a l a n i s h i d a n  h o s i l  

b o ' l g a n  f o s f a t  k i s l o t a n i n g  k o m p l e k s  b i r i k m a s i  a n i q l a n i s h i g a  a s o s 

l a n g a n .  B i r i k m a  s a r i q  r a n g  h o s i l  q i l a d i .

Tekshjriluvchi material: q o n  z a r d o b i .

Reaktivlar: t a y y o r  r e a k t i v l a r  y i g M n d i s i d a n  f o y d a l a n i l a d i :

Bolalar qon zardobi tarkibidagi kreatinkinaza 
fermentining yoshga qarab o‘zgarisbi

Bolalarning yoshi
Qon zardobidagi kreatinkinaza faolligi

Mkm ol/m in-1 Mkm ol/m in-1

Yangi tug‘ilganlarda 180 3,0

3 haftadan 3 oygacha 91 1,5
3 oydan 1 yoshgacha 66 1,1

3-6 yoshlarda 62-59 1,03-0,98
Kattalarda 46 0,77

I d i s h d a g i  0 , 6 7 0  g  s u b s t r a t  8 0 ° C  g a c h a  i s i t i l g a n  b i d i s t i l l a n g a n  

s u v n i n g  10 m l  d a  e r i t i l a d i .  E r i t m a  s o v i t i l g a c h ,  y a n a  15 m l  b i d i s -  

l i l l a n g a n  s u v  s o l i n a d i  v a  a r a l a s h t i r i l a d i .  E r i t m a  s o v u q d a  s a q l a -  

n a d i .  E r i t m a n i n g  x i r a l a n i s h i  f e r m e n t  f a o l l i g i g a  t a ’s i r  k o ‘r s a t a d i .  

S l u i n i n g  u c h u n  e r i t m a  f i l t r l a n i s h i  k e r a k .

B u f e r  e r i t m a  — 0 , 4  g  b u f e r  a r a l a s h m a s i  s u b s t r a t  t a y y o r l a g a n d e k  

t a y y o r l a n a d i  v a  s a q l a n a d i .  A k t i v a t o r  — 4 5  m g  s i s t e i n x l o r i d  5 m l  

b i d i s t i l l a n g a n  s u v d a  e r i t i l a d i .  S o v u q d a  s a q l a n a d i .  E r i t m a  i k k i  k u n  

i c n i d a  s a r f l a n i s h i  k e r a k .  A T F  e r i t m a s i  4 0  m g  A T F  2 ,1  m l  b i d i s t i l 

l a n g a n  s u v d a  e r i t i l a d i .  E r i t m a  d o i m o  y a n g i d a n  t a y y o r l a n a d i .

Reaktiv tayyorlash. A m m o n i y  v a n n a d i y  e r i t m a s i  v a  a m m o n i y  

m o l i b d e n  e r i t m a l a r i  a r a l a s h t i r i l a d i .

Kerakli anjomlar. S h t a t i v  v a  p r o b i r k a l a r ,  p i p e t k a l a r ,  t e r m o s t a t  

y o k i  SUV h a m m o m i .  V o r o n k a l a r ,  F E K  v a  k y u v e t a l a r .

Bajariladigan ish tartibi. F e r m e n t  f a o l l i g i n i  a n i q i a s h  j a d v a l d a  

k o ' r s a t i l g a n  t a r t i b d a  o l i b  b o r i l a d i .
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Probirkalar

1 2 3 4

Substrat eritmasi 0,50 — 0,50 —

Bufer eritmasi - 0,50 - 0,50

Etalon eritmasi - - 0,05 -

Aktivator eritmasi 0,20 — - -

Qon zardobi 0,05 0,05 -

Bidistillangan suv - 0,20 0,20 0,25
Barcha probirkalardagi suyuqliklar ara 

37°C li SUV hammomida yoki termostatda
ashtiriladi va 5 daqiqa 
ushlanadi.

ATF eritmasi 0,10 0,10 0,10 0,10
Suyuqliklar aralashtirilib, 37°C da bir scat ushlanadi va ularga UXSK 
eritmasidan 0,3 ml dan solinadi.
UXSK eritmasi 0,30 0,30 0,30 0,30
Suyuqliklar aralashtirilib, 5 daqiqa o‘tgach, cho‘ktiriladi yoki filtr 
qog‘ozdan o‘tkaziladi.
Oqsilsiz suyuqlik (filtrat) 0,60 0,60 0,60 0,60
Reaktiv aralashmasi 0,80 0,80 0,80 0,80

S u y u q l i k l a r  a r a l a s h t i r i l i b ,  5 d a q i q a  o ‘t g a c h ,  f o t o e l e k t r o k o -  

l o r i m e t r  — ( 4 0 0  n m  t o ‘l q i n  u z u n l i g i d a )  1 s m  q a l i n l i k d a g i  k y u v e -  

t a  i s h l a t i l a d i .  S u y u q l i k n i n g  z i c h l i g i  s p e k t r o f o t o m e t r d a  o M c h a n i s h i  

h a m  m u m k i n .
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TA H LILIY  Q ISM  

Mustahkamlash uchun testlar

1. Qaysi modda katabolizmining oxirgi mahsuloti siydik kislo- 
ta hisoblanadi?

A .  P u r i n  a s o s l a r i

B. P i r i m i d i n  a s o s l a r i

C .  S i k l i k  a m i n o k i s l o t a l a r

D .  A m m i a k

2. Qon zardobida siydik kislota miqdorining normasi:
A .  0 , 1 9 —0 , 4 0  m m o l / L

B. 0 , 1 2 - 0 , 2 4  m m o l / L

C .  5 , 0 —2 0 , 5  m m o l / 1

D .  2 , 5 —8 , 3 3  m m o l / L

3. Siydikdagi siydik kislota miqdorining normasi:
A .  1 ,6 —6 , 4  m m o l / k u n  i
B. 1 ,6 —6 , 4  m m o l / 1

C .  4 4 - 6 4  g /1

D .  2 , 5 —8 , 3 3  m k m o l / L

4. Giperurikemiya kuzatiladi:
A .  P o d a g r a d a

B. P a r e n x i m a  s a r i q l i k d a

C .  S e m i z l i k d a

D .  A l b i n i z m d a

5. Aminokislatalar faollanishi uchun qaysi ferment kerak boMadi?
A . A m i n o a t s i l - t R N K  s i n t e t a z a

B. A t s i l - K o A  s i n t e t a z a

C .  A t s e t i l - K o A  a t s e t i l t r a n s f e r a z a

D .  M o n o a m i n o o k s i d a z a

6. Mikrosomal oksidlanish oksidlanishning qaysi tipiga tegishli?
A .  M o n o o k s i g e n a s a

B. D i o k s i g e n a z a

C .  O k s i d a z a

D .  D e g i d r o g e n a z a
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7. Mikrosomal oksidlanishda qaysi ferment ishtirok etadi?
A . N A D F H - s i t o x r o m  P 4 5 0  r e d u k t a z a

B . S i t o x r o m

C .  P e r o k s i d a z a

D .  S i t o x r o m  P - 6 5 0

8. Mikrosomal oksidlanishning biologik roll:
A . K s e n o b i o t i k l a r n i  z a r a r s i z l a n t i r i s h

B . H u j a y r a l a r g a  k i s l o r o d  t r a n s p o r t !

C .  T o ‘q i m a  n a f a s  o l i s h i d a g i  i s h t i r o k i

D . E n e r g i y a  i s h l a b  c h i q a r i s h

9. Fermentlarning antioksidant himoyasiga tegishli:
A . G l u t a t i o n p e r o k s i d a z a

B . G l y u k o z a o k s i d a z a

C .  T r a n s k e t o l a s a

D .  M o n o a m i n o o k s i d a z a

10. Glutationning antioksidant himoyasida uning strukrurasida- 
gi qaysi guruh rol o‘ynaydi?

A . S u l f g i d r i l  g u r u h l a r

B . M e t i l  g u r u h i

C .  G i d r o k s i l  g u r u h i

D . A m i n o  g u r u h i

11. Kataiaza o‘zgartiradi:
A . V o d o r o d  p e r o k s i d

B . P e r o k s i d  r a d i k a l i

C .  S u p e r o k s i d  a n i o n i

D . G l u t a t i o n

12. Autotrof organizmlar qanday energiyadan foydalanadi?
A . Q u y o s h  e n e r g i y a s i

B . E l e k t r

C .  M e x a n i k

D . O s m o t i k

13. Geterotrof organizmlar qanday energiyadan foydalanish im- 
koniyatiga ega?

A . O r g a n i k  m o d d a l a r
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в. A n o r g a n i k  m o d d a l a r

C .  Q u y o s h  e n e r g iy a s i

D . M i n e r a l  q i s m l a r

14. Autotroflar organik moddalarni nima hisobiga sintezlaydi?
A . F o t o s i n t e z

B . G l i k o l i z

C .  P r o t e o l i z

D . G l i k o g e n o l i z

15. Anabolizmning nomlanishi:
A . O r a l i q  m o l e k u l a l a r d a n  m o d d a l a r  b i o s i n t e z i

B . O r g a n i k  m o d d a l a r  p a r c h a l a n i s h i

C .  B i o p o l i m e r l a r  g i d r o l i z i

D . M e m b r a n a l a r  o r q a l i  b i r i k m a l a r  o ‘t k a z i l i s h i

16. Katabolizmning nomlanishi:
A . O r g a n i z m d a  b i o p o l i m e r l a r  g i d r o l i z i

B . M u r a k k a b  m o d d a l a r n i n g  b i o s i n t e z i  '

C .  F o t o s i n t e z

D . X e m o s i n t e z

17. Anabolik yollarga tegishli:
A . Y o g ‘ k i s l o t a s i  b i o s i n t e z i

B . A m i n o k i s l o t a l a r  d e k a r b o k s i l l a n i s h i

C .  G l i k o l i z

D . G l i k o g e n o l i z

18. Membrana orqali moddalarning transport turi:
A . Y e n g i l l a s h g a n  d i f f u z i y a

B . L a t e r a l  d i f f u z i y a

C .  D i a l i z

D . A k s o n a l  t o k

19. Entropiya bu:
A . T i z i m n i n g  t a r t i b s i z l i k  d a r a j a s i

B . T i z i m d a  i s s iq l i k  s a q l a n i s h i

C .  T i z i m d a  e n e r g i y a  s a q l a n i s h i

D . T i z i m d a  i s s iq l i k  y o ‘q o t i l i s h i

20. Ekzoergonik reaksiyalar qanday kechadi:
77



A . E r k i n  e n e r g i y a n i n g  s t a n d a r t  k a m a y i s h i

B . E r k i n  e n e r g i y a n i n g  s t a n d a r t  o r t i s h i

C .  I s s i q l i k  y u t u l i s h i

D .  E n e r g i y a  y u t u l i s h i

21. Energiyani bir turdan boshqa turga aylantiruvchi membrana bu:
A . M i t o x o n d r i y a n i n g  i c h k i  m e m b r a n a s i

B . Y a d r o  m e m b r a n a s i

C .  M i t o x o n d r i y a n i n g  t a s h q i  m e m b r a n a s i

D . L i z o s o m a  m e m b r a n a s i

22. Energiya hosil boMishiga olib keluvchi ion:
A . H +

B. M g2 +

C .  C a 2 +

D . C l

23. Makroergik birikmalarga tegishii:
A . A T E

B . G l y u k o z a  6- f o s f a t

C .  Y o g ‘ k i s l o t a

D . K r e a t i n i n

24. Oksidlanish va fosforiilanishning ajralishiga olib keiadi:
A . T a n a  h a r o r a t i n i n g  o r t i s h i

B . G i p o k s i y a

C .  T a n a  h a r o r a t i n i n g  k a m a y i s h i

D . G i p o v i t a m i n o z

25. ATE nechta makroergik bog‘ saqlaydi?
A . I k k i

B . B i r

C .  U c h

D . T o ‘r t

26. Odamdagi universal makroergik birikma:
A . A T E

B . G l y u k o z a

C .  G l i k o g e n

D . T r i g l i t s e r i d
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27. Oksidlanishli fosforillanish yo‘Ii bilan organizmda qancha 
ATF ishlab chiqariladi?

A . 9 0 %

B . 1 0 0 %

C .  7 5 %

D . 5 0 %

28. To‘qima nafas olish zanjiri joylashgan joy:
A . M i t o x o n d r i y a n i n g  i c h k i  m e m b r a n a s i d a

B . Y a d r o d a

C .  M i t o x o n d r i y a n i n g  t a s h q i  m e m b r a n a s i d a

D . M i t o x o n d r i y a  m a t r i k s i d a

29. NAD kofermenti tarkibiga qaysi vitamin kiradi:
A . P P

B . B ,

C. B̂
D . B ,

30. Qaysi vitaminning kofermenti FAD hisoblanadi:
A. Bj
B. A
C. Bi
D . D 3
31. To‘qima nafas olishida elektronlar tashilishini nima belgi- 

laydi?
A . O k s i d l a n i s h - q a y t a r i l i s h  p o t e n s i a l i

B . M o l e k u l y a r  o g h r l i g i

C .  E r u v c h a n l i g i

D . M o l e k u l a  s h a k l i

32. To‘qima nafas olishi toMiq zanjirining qismiari ketma-ketligi:
A . N A D ,  F M N - K o Q - s i t o x r o m l a r

B . N A D - N A D F - K o Q - s i t o x r o m l a r

C .  F A D - N A D - K o Q - s i t o x r o m l a r

D . N A D - F M N - C o A - s i t o x r o m l a r

33. Oksidlanishli fosforillanish yo‘li bilan ATF sintezi qanday 
kuzatiladi:

79



A .  T o ‘q i m a  n a f a s  o l i s h  z a n j i r i d a

B . G l y u k o n e o g e n e z d a

C .  T r i g l i t s e r i d l a r  s i n t e z i d a

D .  A m i n o k i s l o t a l a r  d e z a m i n l a n i s h i d a

34 . Hujayrada ATFning asosiy miqdori qayerda sintezlanadi?
A . M i t o x o n d r i y a d a

B . E n d o p l a z m a t i k  t o ‘r d a

C .  Y a d r o d a

D . L i z o s o m a d a

35. To‘qima nafas olishida proton gradiyenti qayerda hosil bo‘ladi?
A . M i t o x o n d r i y a n i n g  m e m b r a n a l a r a r o  b o ‘s h l i g ‘i d a

B . M i t o x o n d r i y a  m a t r i k s i d a

C .  S i t o p l a z m a d a

D . R i b o s o m a d a

36. To‘qima nafas zanjiri uchun NADH 2  ning mitoxondriyadan 
tashqari asosiy manbayi:

A . G l i k o l i z

B . G l u k o n e o g e n e z

C .  P e n t o z  f o s f a t  y o ‘li

D . L i m o n  k i s l o t a  s ik l i

37. Oksidlanuvchi fosforillanish mexanizmini tusbuntiruvchi 
gipoteza:

A . X e m i o s m o t i k

B . K i m y o v i y  b i r l a s h i s h

C .  M e x a n i k - k i m y o v i y

D . K o n f o r m a t s i o n  m u v o f i q l i k

38. Qaysi ferment oksidlanish-qaytarilish jarayonida ATFni sin- 
tezlaydi?

A . A T F  s i n t a z a

B . K r e a t i n k i n a z a

C .  G e k s o k i n a z a

D . F o s f a t a z a

39. To‘qima nafas olishida NADH 2  dan kislorodga bir juft elek- 
tron o4kazilganda qancha ATF hosil boMadi?
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A . 3

B . 12

C .  2

D . 3 8

40. To‘qima nafas olishida FADH 2  dan kislorodga bir juft elek- 
tron o‘tkazilganda qancha ATF hosil boMadi?

A . 2

B . 12

C .  3 8

D . 3

41. Uch karbon kislotalar siklini kim kashf qilgan?
A . K r e b s

B . S e n g e r

C .  F i s h e r

D . M i t c h e l l

42. Uch karbon kislotalar sikli qanday kichadi?
A . M i t o x o n d r i y a d a

B . S i t o p l a z m a d a

C .  Y a d r o d a

D . R i b o s o m a l a r d a

43. Uch karbon kislotalar siklida qaysi metobolit yutiladi?
A . A t s e t i l  K o A

B . A m m i a k

C .  G l y u k o z a

D . S i y d i k  k i s l o t a

44. Elektronlarni kislorodga oTishini kataliziaydi:
A . S i t o x r o m

B . S u p e r o k s i d d i s m u t a z a

C .  K a t a l a z a

D . P e r o k s i d a z a

45. Piruvatni va a-ketoglutaratni dekarboksillanishida qat- 
nashadigan kofermentlarni toping.

A . T G F K

B . B i o t i n
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с. FAFS 
D . T P F

46. Piruvatdegidrogenaza kompleksining joylashuvi:
A . M i t o x o n d r i y a  i c h k i  m e m b r a n a s i n i n g  m a t r i k s  t o m o n i d a

B . M i t o x o n d r i y a  t a s h q i  m e m b r a n a s i n i n g  s i t o z o l  t o m o n i d a

C .  M i t o x o n d r i y a  t a s h q i  m e m b r a n a s i n i n g  i c h k i  t o m o n i d a

D . I c h k i  m e m b r a n a n i n g  t a s h q i  t o m o n i d a

47. Pirouzum kislotaning oksidlanib dekarboksillanishi bilan 
atsetil-KoA hosil boMish jarayonini boshqaruvchi multiferment sis- 
temaga mansub uch asosiy fermentni ko‘rsating:

A . P i r u v a t k i n a z a

B . P i r u v a t d e g i d r o g e n a z a

C .  L a k t a t d e g i d r o g e n a z a

D . D i g i d r o l i p o i l a t s e t i l t r a n s f e r a z a

48. Krebs sikli energetik funksiyani bajaradi: 1 molekula atsetil- 
KoAni Krebs halqasida oksidlanishi natijasida necha molekula ATF 
hosil bo‘ladi:

A . 12

B . 15

C .  3 8

D . 19

49. Piruvat oksidlanishli dekarboksillanishi multiferment tizim 
orqali boshqariladi. lining tarkibiga nechta ferment kiradi:

A . 3

B . 2

C .  1

D . 5

50. Piruvat oksidlanishli dekarboksillanish multiferment tizim 
orqali boshqariladi. lining oxirgi mahsuloti bo‘lib nima hisoblanadi:

A . A t s e t i l - K o A

B . G l y u k o z a

C .  F r u k t o z a

D . P e n t o z a
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V A Z I Y A T L I  M A S A L A L A R

1. M i t o x o n d r i y a  s u s p e n z i y a s i g a  i z o t s i t r a t  v a  A D F  s o l i n i b  37° 

M i t o x o n d r i y a  s u s p e n z i y a s i g a  s u k s i n a t ,  A D F  s o l ib  3 7 °  K r e b s  h a l q a -  

s i r e a k s i y a l a r i d a  b e v o s i t a  k i s l o r o d  i s h t i r o k  e t m a y d i .  L e k i n  s h u n g a  

q a r a m a y  s i t r a t  s i k l i  — a e r o b  j a r a y o n d i r .  K i s l o r o d  y e t i s h m a g a n d a  

s i t r a t  s i k l i  r e a k s i y a l a r i  s e k i n l a s h i s h i n i  t u s h u n t i r i n g .

2 . T a j r i b a d a  s i t r a t  s i k l i  v a  n a f a s  o l i s h  z a n j i r i n i n g  f e r m e n t l a r i n i  

t u t u v c h i  g o m o g e n a t g a  a t s e t i l - K o A  q o ‘s h i l d i .  O k s a l o a t s e t a t  v a  

a t s e t i l - K o A  m i q l o r i  i n k u b a t s i y a d a n  o l d i n  v a  s o ‘n g  q a n d a y  o ‘z g a r a -  

d i?

a )  o k s a l o a t s e t a t  m i q d o r i  o r t a d i m i ?  O k s a l o a t s e t a t n i n g  b u  

j a r a y o n d a g i  r o l i n i  k o ‘r s a t i n g .

b )  a t s e t i l - K o A  m i q d o r i  o ‘z g a r a d i m i ?  K r e b s  h a l q a s i d a  u  q a n d a y  

o ‘z g a r i s h l a r g a  u c h r a y d i ?

5 . Y u r a k  y e t i s h m o v c h i l i g i d a  T D F  t u t u v c h i  k o k a r b o k s i l a z a  i n -  

y e k s iy a l a r i  b u y u r i l a d i .  l i n i n g  t e r a p e v t i k  t a ’s i r  m e x a n i z m i n i  t u 

s h u n t i r i n g .

6 . B i o t i n a z a  f e r m e n t i  b i o t i n  b i l a n  o q s i l  o ‘r t a s i d a g i  k o v a le n t  

b o g ‘n i  u z a d i  v a  b i o t i n n i  a j r a t a d i .  E r k i n  b i o t i n  b i o t i n g a  b o g ‘l iq  

f e r m e n t l a r  f a o l i y a t i d a  q a t n a s h a d i .  B i o t i n a z a  f e r m e n t i  n a s l i y  

n u q s o n i d a  H  v i t a m i n i  g i p o v i t a m i n o z i  b e l g i l a r i  k u z a t i l a d i :  

g i p o e n e r g e t i k  h o l a t ,  t o l i q i s h ,  m u s h a k l a r d a  o g ‘r i q l a r ,  t u t q a n o q l a r ,  

k a m q o n l i k ,  d e r m a t i t ,  s o c h l a r n i n g  t o ‘k i l i s h i .  K u z a t i l a d i g a n  

g i p o e n e r g e t i k  h o l a t l a r  k e l ib  c h i q i s h  m e x a n i z m i n i  y o r i t i n g .
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QABUL QILINGAN Q ISQ A R TIR ISH LA R  

Aminokislotalar

A l a . A l a  — a l a n i n

A p r . A r g  — a r g i n i n

A s p . A s p  — a s p a r t a t  k i s l o t a

A S P . N H 2. A s p . N H 2 “  a s p a r a g i n

V a l .V a l  — v a l i n

G i s . H i s  — g i s t i d i n

G l i . G l y  — g l i t s i n

G l u . G l u  — g l u t a m a t  k i s l o t a

G I U . N H 2 — G l u . N H j  ~  g l u t a m i n

l i e .  H e  — i z o l e y s i n

L e y .  L e u  — l e y s i n

L i z . L y s  — l i z i n

M e t . M e t  — m e t i a n i n

O p r o . O x  — o k s i p r o l i n

P r o .  P r o  — p r o l i n

S e r . S e r  — s e r i n

T i r . T y r  — t i r o z i n

T r e . T r e  — t r e o n i n

T r p . T r p  — t r i p t o f a n

F e n . P h e  — f e n i l a l a n i n

f M e t . f M e t  — f o r m i l m e t i o n i n

S i s . C y s  — s i s t e i n

Nukleozidlar, nukleotidlar va nuklein kislotalar

A  — a d e n i n

A D F . A D P  — a d e n o z i n  d i f o s f a t  k i s l o t a  

A M F . A M P  — a d e n o z i n  m o n o f o s f a t  ( a d e n i l a t  k i s l o t a )  

s A M F . s A M P  — s i k l i k  m o n o f o s f a t  k i s l o t a  

A T F . A T P  — a d e n o z i n  ( t r i f o s f a t  k i s l o t a )
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G . G  — g u a n i n

G D F . G D P  — g u a n o z i n  ( d i f o s f a t  k i s l o t a )

G M F .  G M P  — g u a n o z i n  m o n o f o s f a t  ( g u a n i l a t  k i s l o t a )  

G T F . G T P  — g u a n o z i n  ( t r i f o s f a t  k i s l o t a )

D N K . D N A  — d e z o k s i r i b o n u k l e i n  k i s l o t a

D N K - a z a  — d e z o k s i r i b o n u k l e a z a

I T F . I T P  — i n o z i n  t r i f o s f a t  k i s l o t a

N A D + . N A D H —  n i k o t i n a m i d - a d e n i n  d i n u k l e o t i d

N A D F . N A D P  — n i k o t i n a m i d - a d e n i n  d i n u k l e o t i d  f o s f a t

N M N . N M N  — n i k o t i n a m i d  m o n o n u k l e o t i d

R N K . R N A  — r i b o n u k l e i n  k i s l o t a

R N K - a z a  — r i b o n u k l e a z a

T  — t i m i n

T D F . T D P  — t i m i d i n  d i f o s f a t

Г М Е Т М Р  — t i m i d i n  m o n o f o s f a t  ( t i m i d i l a t  k i s l o t a )

T f F . T T P  — t i m i d i n  t r i f o s f a t  ,

U  — u r a t s i l

U D F . U D P  -  u r i d i n  d i f o s f a t  

U D P G . U D P G  -  u r i d i n  d i f o s f a t  g l y u k o z a  

U D F G  G a l . U D P G A L  — u r i d i n  d i f o s f a t  g a l a k t o z a  

D M  R U M P  — u r i d i n  m o n o f o s f a t  

I J T F . U T P  -  u r i d i n  t r i f o s f a t  

l A D . F A D  — f l a v i n  a d e n i n  d i n u k l e o t i d  

I M N . F M N  — f l a v i n  m o n o n u k l e o t i d  

S . S  — s i t o z i n

S D I - . C I ^ P  — s i t o z i n  d i f o s f a t  

S M F . C M P  — s i t o z i n  m o n o f o s f a t  

S T F . S T P  — s i t o z i n  t r i f o s f a t

G o r m o n i a r

A K T G  — a d r e n o k o r t i k o t r o p  g o r m o n  

D O K A  — d e z o k s i k o r t i k o s t e r o n  a t s e t a t  

G G  — g o n o d o t r o p  g o r m o n
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I S K  — i n d o l i l  s i r k a  k i s l o t a

Boshqa komponentlar

a F F  — a n o r g a n i k  p i r o f o s f a t  

a F  — a n o r g a n i k  o r t o f o s f a t  

A T O  — a t s i l  t a s h u v c h i  o q s i l  

A T F a z a  — a d e n o z i n t r i f o s f a t a z a  

A t s K o A  — a t s e t i l  k o e n z i m  A  

K o A  — k o f e r m e n t  A  

K o Q  — k o f e r m e n t  Q  ( u b i x i n o n )

G - l - F  — g l y u k o z o - l - f o s f a t

H b  — g e m o g l o b i n

H b  C O  — k a r b o k s i g e m o g l o b i n

M e t H b  — m e t g e m o g l o b i n

H b 02^  o k s i g e m o g l o b i n

M b  — m i o g l o b i n

M b O j  — o k s i m i o g l o b i n

G S H . G S H  -  g l u t a t i o n  ( q a y t a r i l g a n )

G S S G . G S S G  — g l u t a t i o n  ( o k s i d l a n g a n )

D I F F  — d i i z o p r o p i l  f t o r  f o s f a t

D E A F  — d i e d  l a m  i n o e t e n o l  s e l l y u l o z a

D N F B  — d i n i t r o f t o r b e n z o l

D N  F  — d i n i t r o f e n o l

E  — e n z i m  m o l e k u l a s i

E S  — e n z i m ,  s u b s t r a t  m o l e k u l a s i

I G  — i m m u n o g l o b u l i n l a r

K M S  — k a r b o k s i m e t i l  s e l l y u l o z a

K r F  — k r e a t i n  f o s f a t

P G K  — p t e r o i l g l u t a m a t  k i s l o t a

T G F K ,  H 4T G F  — t e t r a g i d r o f o l a t  k i s l o t a

U K S  — u c h  k a r b o n  k i s l o t a l a r  s i k l i

~ F ~ R  — m a k r o e r g  f o s f a t  b o g ‘i

E D T A  — e t a n o l d i a m i n  t e t r a a t s e t a t
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Simvollar va boshqa qisqartmalar

A° —A n g s t r e m  b i r l i g i  ( 1 0 ‘^ s m )

g , k g ,  m g  — g r a m m ,  k i l o g r a m m ,  m i l l i g r a m m

k a l ,  k k a l  — k a l o r i y a ,  k i l o k a l o r i y a

K M — M i x a e l i s  k o n s t a n t a s i

1, m l ,  m k l  — l i t r ,  m i l l i l i t r ,  m i k r o l i t r

M ,  m M  — m o l ,  m i l l i m o l

m k ,  m m k  — m i k r o n ,  m i l l i m i k r o n  (1 0 —7  s m )

m k g  — m i k r o g r a m m  ( 1 0 —6  k g )

m k l  — m i k r o l i t r  ( 1 0 —6 l i t r )
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G LO SSA R IY

Atamaning 
o‘zbek tilida 
nomlanishi

Atamaning 
rus tilida 

nomlanishi

Atamaning 
ingliz tilida 
nomlanishi

Atamaning ma’nosi

Abaziya Абазия Abasia bemorning mutlaqo 
yura olmay, hatto tik 
tura olmay qolishi

Abbreviatsiya Аббревиация Abbreviation a’zolar yoki ular 
qismlarining individual 
rivojlanish jarayonida 
qisqarishi

Aberratsiya Аберрация Aberration xromosomalar tuzilishi- 
dagi o‘zgarishlar

Abiogenez Абиогенез Abiogenesis tirik tabiatda mavjud 
boMgan organik birik- 
malarning organizm 
ishtirokisiz nobiologik 
yo‘l bilan hosil boMishi

Ablastinlar Абластины Ablastins ingibitorlar, organizm- 
dagi maxsus boimagan 
himoya vositasi

Absorbentlar Абсорбенты Absorbents absorbiyalovchi, yu- 
tuvchi, surib oluvchi, 
shimuvchi moddalar. 
Masalan, aktivlangan 
ko‘mir, eritrotsitlar

Absorptiv davr Период
всасывания

Absorptive
period

organizmga kirish, 
oqsillar, yog‘lar va ug- 
levodlarni hazm qilish 
va assimilyatsiya qilish

Adaptatsiya Адаптация Adaptation moslashish
Adenilatsikla-

za
Аденилат-

циклаза
Adenylate

cyclase
plazma membranasi- 
ning fermenti bo‘lib, 
ATF dan sAMF ho
sil boMish reaksiyasini 
katalizlaydi
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A i l e m n Аден и и Adenin purin asoslaridan biri, 
DNK, RNKda uchray- 
di

A t l n i o / i n -  

m i i n o l n s la t  

( A M I  )

Аденозин-
моиофосфат

(АМФ)

Adenosine 
monophos

phate (AMF)

bu adenin, riboza va fos- 
for kislotasi qoldig'idan 
iborat mononukleotid

A t i f i i i i i  t r i -  

Ins l . i l  k i s lo t a  

( A l l )

Адеинозин-
трифосфат

кислота
(АТФ)

Adenzin the 
acid

adenin, riboza va fos- 
fat kislota qoldig‘idan 
tashkil topgan birikma

A t l i p o l s i l l a r Адипоциты Adipocytes bu yog‘ to‘qimalarining 
hujayralari

A i l i n i a l i n Адреналин Adrenaline bu buyrak usti bezining 
gormoni

A t l i n i o k o r -  

l i k t ) i i ( ) | ) i k  

)'<>i m o n  

( A K  К  1)

Адренокор- 
тикотроп- 

ный гормон 
(АКТГ)

Adrenocor
ticotropic
hormone
(ACTH)

adenogipofizda ish- 
lab chiqariladi, adre
nal korteksni rag‘bat- 
lantiradi

Л||ц'1Ю1е‘чс11-

l o i l a i

Адреноре
цепторы

Adrenocep
tors

katexolaminlarni max
sus bog‘laydigan oqsillar

А п о Ы к

I ' l v u k d / a n i t i g

x k ’a i l l a m s i u

Аэробное
окисление
глюкозы

Aerobic glu
cose oxida

tion

glyukozaning COj va 
HjO ga to‘liq oksidlani- 
shi tayyorgarlik bos- 
qichini o‘z ichiga oladi

N t ' l ' l y i i l i

i M i M V a

Агглюти
нация

Agglutina
tion

suyuqliklardagi zar- 
rachalar (bakteriyalar, 
eritrotsitlar va boshqa 
hujayra elernentlari) 
ning bir-biriga yopishib, 
g‘ujlanib qolishi

A i ' i ' l v i i l m m l a r Агглюти
нины

Agglutinins qon zardobida hosil 
bo‘lib, ular ta’sirida 
yopishib, g‘ujlanib (ag- 
glyutinatsiyalanib) qol- 
gan organizm uchun 
yot moddalar
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Agoniya Агония Agonia (yun. agonia — kurash) 
o‘lim talvasasi

Akklimati-
zatsiya

Акклимати
зация

Acclimatiza
tion

organizm uchun yangi 
boMgan yoki o‘zgargan 
iqlim sharoitiga mos- 
lashish

Akseptor Акцептор Acseptor qabul qiluvchi birikma
Alanin Аланин Alanine polyar bo‘lmagan, al- 

mashtiriladigan pro- 
teinogen aminokislota

Albinizm Ал ьбинизм Albinism melanotsitlardagi tiro- 
zinaza genining nuq- 
sonligi tufayli muayyan 
turdagi organizmlarga 
xos normal pigmen- 
tatsiyaning tug‘ma 
bo‘lmasligi

Albumin Альбумин Albumin oddiy, sharsimon, kislo- 
tali oqsil

Algidlar Ал гиды Algid organik kislotalar hosi- 
lasi

Aldosteron Альдостерон Aldosterone bu metabolizmni tar- 
tibga soluvchi adrenal 
korteksning steroid gor- 
moni

Alkaloz Алкалоз Alkalosis bu qon pH ning gid- 
roksidi tomonga siljishi

Alkaptonuriya Алкапто-
нурия

Alkaptonuria bu gomogentezin kislo- 
tasi dioksid geni geni- 
dagi nuqson tufayli tiro- 
zinning (qora siydik) 
irsiy metabolik kasalligi

Alkaloidlar Алкалоиды Alkaloids tarkibida azot tutuvchi, 
ishqoriy xususiyatga ega 
birikmalar
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Alkogolldegid
rogeiiaza

Алкоголь-
дегидро

геназа

Alcohol de
hydrogenase

bu etanolning oksidla- 
nishini katalizlovchi 
oksidoreduktaza sinfi- 
dagi ferment

Allcl Аллель
a '

Allel allelomorf, ya’ni gen 
ayrim strukturaviy ho- 
latlarining imkoniyat- 
laridan biri

Allergiya Аллергия Allergy organizmga yot boMgan 
antigenlar (mikroblar, 
yot oqsillar va boshqa 
omillar ta’sirida yuzaga 
keladigan organ izm- 
ning o‘ta sezgirligi

Allopurinol Аллопу-
ринол

Allopurinol podagrani davolashda 
ishlatiladigan gipoksan- 
tinning tarkibiy analo- 
gidir

Allosterik tar- 
libga solish

Аллосте
рическая

регуляция

Allosteric
regulation

allosterik markazga 
tushganda fermentlar 
faolligining o‘zgarishi

Allosterik Аллостерик Allosteric tartibga solish bu fer
ment faolligini tartibga 
solish mexanizmlaridan 
biri

Allotropiya Аллотропия Allotropy bu ba’zi kimyoviy ele- 
mentlarning tuzilishi 
va xususiyatlariga ko‘ra 
bir necha oddiy mod- 
dalarni hosil qilish qo- 
biliyatidir

Almashin-
maydigan

aminokislo-
talar

Незаме
нимые
амино
кислоты

Ned ami- 
nokistotes

inson va hayvon orga- 
nizmida sintez qilin- 
maydigan oziq-ovqat 
bilan olinadigan ami- 
nokislotalar
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Amelin Амелин Amelin bu emal oqsilidir, bu 
umumiy emal oqsili- 
ning 5 foizini tashkil 
qiladi

Ameloblastlar Амелобласты Ameloblasts bu emal apatitlarini 
shakllantirish uchun 
zarur bo‘lgan mineral 
elementlarni tashish, 
bog‘lash va cho‘ktirishni 
ta’minlovchi moleku- 
lalarni sintez qiladigan 
hujayralar

Amelogenin Амелогенин Amelogenin emal glikofosfoprotein 
(90% emal oqsillari); 
ko‘p miqdorda prolin 
(25—30%), shuningdek 
gis, gin va ley) mavjud

Amilaza Амилаза Amylase gidrolaza sinfming fer
ment! bo‘lib, u amiloza 
va amilopektinning 
-1,4-glikozid bogMarini 
uzadi. Kraxmalni mal- 
toza disaxaridgacha 
parchalaydi

Aminoatsil- 
tRN К sin- 

tetaza

Аминоацил-
тРНК

синтетаза

Aminoacyl- 
tRNA syn

thetase

bu aminokislotalarning 
tegishli tRNKlarga 
bogManishini kataliz- 
lovchi ferment

Ammonifi-
katsiya

Аммони
фикация

Ammonifi-
cation

azotli moddalarni mik- 
roorganizmlar yor- 
damida ammiakgacha 
parchalanishi

Aminokislo-
talar

Аминокис
лоты

Amino acids oqsillardan tashkil top- 
gan monomerdir (qat’iy 
aytganda, ular a-ami- 
nokislotalardan tashkil 
topgan)
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Aminokis-
lolalarning
aml'otcrligi

Амфотер-
ность

аминокислот

Amphoteri- 
city of amino 

acids

aminokislotalarning 
ham kislotali, ham asos- 
li xususiyatlarini na- 
moyish etish qobiliyati

Aminopep-
tidaza

Аминопеп-
тидаза

Aminopepti-
dase

bu N-terminal ami- 
nokislotaning parcha- 
lanishini katalizlovchi 
gidrolaza

Aminotrans-
feraza

Амино-
трансфераза

Aminotrans
ferase

bu aminokislotadan 
aminoguruhni piri- 
doksalfosfat ishtirokida 
keto kislotaga o‘tishni 
katalizlovchi ferment

Anabioz Анабиоз Anabiosis organizmning tirikli- 
gini ko'rsatib turuvchi 
belgilari ko‘rinmay qol- 
gan darajada hayotiy 
jarayonlari sustlashib 
ketgan holati. Zarur 
sharoit tughlishi bilan 
hayot faoliyati qayta 
tiklanadi

Anabolizm Анаболизм Anabolism assimilyasiya oddiy 
moddalardan murakkab 
modda azotli moddalar
ni mikroorganizmlar 
yordamida ammiakga
cha parchalanishi

Anafaza Анафаза Anafaza hujayra boMinishining 
3-fazasi

Aiigiotenzin 1 Ангиотен
зин 1

Angioten
sin I

bu angiotenzin II an- 
giotensinga aylantiruv- 
chi ferment ta’sirida 
hosil bo‘lgan dekapeptid

Anti Анти Anti biror narsaga qara- 
ma-qarshi, zid, aks 
ma’nosini anglatuvchi 
old qo‘shimcha
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Antidiuretik
gormon

Антидиу-
ретический

гормон

Antidiuretic
hormone

buyrak kanallarida suv 
reabsorbsiyasini keltirib 
chiqaradi va vazokon- 
striktor ta’siriga ega 
(vazopressin)

Antigenlar Антигены Antigens maxsus immun javo- 
bini chaqirishga qo- 
dir bo‘lgan organizm 
uchun yot oqsillar

Antikodon Антикодон Anticodon bu mRNK kodonini 
toMdiruvchi tRNK nuk- 
leotidlarining uchlik 
qismi

Antitelalar Антитела Antibodies organ izmga yot oq- 
sil kirganda ho- 
sil bo‘ladigan va shu 
yot oqsilning zararli 
ta’sirini yo‘qotadigan 
oqsil moddalar

Antitrombin
III

Антитром
бин III

Antithrom
bin III

bu qon plazmasi oqsili

Apoferment Апофермент Apo ferment fermentning oqsil qismi
Apoproteinlar Апопро-

теины
Apoproteins murakkab oqsillarning 

protein qismi
Aralashmada- 
gi moddaning 
massa ulushi

Массовая
доля

вещества в 
смеси

The mass 
fraction of a 

substance

bu qism egallagan 
hajmning aralashma- 
ning umumiy hajmiga 
nisbati

Aralashmada- 
gi moddaning 
molyar ulushi

Молярная
доля

вещества в 
смеси

The molar 
fraction of a 

substance

bitta tarkibiy qismdagi 
modda miqdorining 
aralashmadagi barcha 
moddalarning umumiy 
miqdoriga nisbati

Araxidon
kislotasi

Арахидо-
новая

кислота

Arachidonic
acid

eykozatetraenoik yog‘ 
kislotasi, fosfolipidlar- 
ning tarkibiga kiradi, 
eikosanoidlar manbayi
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Arginaza Аргиназа Arginase bu gidrolaza sinfining 
fermenti bo‘lib, ar- 
gininning ornitin va 
karbamidga parchala- 
nishini katalizlaydi

Arginin Аргинин Arginine proteinogen, o‘rnini 
bosmaydigan, mus- 
bat zaryadlangan ami- 
nokislotani yon radikal- 
da guanidin o‘z ichiga 
oladi

Atsetaldegid Ацеталь
дегид

Acetaldehyde bu etanolning oksidla- 
nish mahsuli

Asparagin Аспарагин Asparagine proteinogen polyar ami- 
nokislotadir — aspartik 
kislota amidi

Aspargin
kislota

Аспараги
новая

кислота

Aspartic acid dikarboksilik proteino
gen aminokislotadir

Aspirin
(atsetilsalitsil

kislotasi)

Аспирин
(ацетилса
лициловая

кислота)

Aspirin (ace- 
tylsalicylic 

acid)

bu steroid bo‘lmagan 
yalligManishga qar- 
shi dori, qaytarib 
boMmaydigan sikloksi- 
genaza ingibitori

Assimilyatsiya 
yoki anabo- 

lizm

Ассимиля
ция или 

анаболизм

Assimilation 
or Anabo

lism

tashqaridan kirgan 
moddalarni orga- 
nizmga qabul qilish, 
o‘zlashtirish va orga- 
nizmning o‘z modda- 
siga aylantirish

Atom radiusi Атомный
радиус

Atomic
radius

yadrodan elektron 
zichligi chegarasiga 
qadar boMgan shartli 
masofa
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Atsetil ko- 
fermenti A 

(Atsetil-KoA)

Ацетил- 
кофермент 
A (Ацетил- 

KoA)

Acetyl 
coenzyme 
А (Acetyl- 

СоА)

bu piruvatning oksidlov- 
chi dekarboksillanishi 
va Krebs siklida ishla- 
tiladigan yog‘ kislota- 
larining P-oksidlanishi 
jarayonida hosil boigan 
atsetatning faol shakli, 
xolesterin, yog‘ kislota- 
lari va keton tanalari- 
ning sintezi

Atsetilxolin Ацетилхо-
лин

Acetylcho
line

sirka kislotasi va xo- 
linning mediatorlari 
bo‘lgan atsetilxolin 
miya yarim korteksidagi 
xolinergik neyronlar

Atsil-KoA
sintetaza

Ацил-КоА
синтетаза

Acyl-CoA
synthetase

bu birinchi b-oksidla- 
nish reaksiyasini, KoA 
va ATF ishtirokidagi 
yog‘ kislotasini faol- 
lashtirish reaksiyasini 
katalizlaydigan ferment

Avidin Авидин Avidin hayvon va parranda- 
lar tuxumidagi gliko- 
proteidlar bo‘lib, ular 
iste’mol qilinganda 
suvda erimaydigan, bi- 
ologik jihatdan faol 
bo‘lmagan majmua ho
sil qiladi

Aviditet Авидитет Avidity antitelalarning antigen- 
larga yaqinligi, immun 
reaksiyalarning tezligi 
va todiqligi hamda an
tigen va antitelalar
ning birikishidan hosil 
boMgan barqaror maj
mua
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Avitaminoz Авитаминоз Avitaminosis organizmda vitaminlar 
yetishmasligi natijasida 
paydo bo‘ladigan kasal- 
lik

Avtoklav Автоклав Autoclave laboratoriyalarda ish- 
latiladigan idishlarni, 
maxsus kiyimlarni, 
ozuqa muhitlarni bo- 
sim ostida (2,5 atm. ga- 
cha), to‘yingan suv bug‘i 
ta’sirida, 138°C da virus 
va mikroorganizmlar- 
dan zararsizlantiruvchi 
asbob

Avtoliz Аутолиз Autolysis organizm to‘qimalari 
tarkibidagi fermentlar 
ta’sirida hujayralarning 
o‘z-o‘zidan erishi, par- 
chalanishi

Avtotomiya Аутотомия Automation bir qancha hayvonlarda 
yirtqich hayvon chan- 
galiga tushib qolganida 
himoya tariqasida ta- 
nasining biror qismini 
beixtiyor uzib tashlashi

Autotrof
organizmlar

Аутотрофное
организм

Autotrof anorganik moddalardan 
hayot faoliyati uchun 
zarur organik moddalar 
hosil qilinishi

Avtoliz Автолиз Autolyz o‘z-o‘zidan parchala- 
nish, tirik organizmdagi 
organik moddalarning 
fermentlar yordamida 
parchalanishi
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Azot balansi Азотный
баланс

Nitrogen
balance

oziq-ovqatdan olingan 
va tanadan chiqari- 
ladigan azot miqdori- 
ning nisbati; bolalar va 
homilador ayollarda — 
ijobiy, kattalarda — nol, 
qariyalarda — salbiy

Bilirubin Билирубин Bilirubin qizil pigment boMgan 
biliverdinni tiklash 
mahsulidir

Biliverdin БилиВердин Biliverdin bu yashil safro pigmenti 
boMgan gemoglobinning 
parchalanish mahsuloti

Biokimyo Биохимия Biochemistry tirik organizmlarning 
kimyoviy tarkibi va 
kimyoviy reaksiyalari 
haqidagi fan

Biosintez Биосинтез Basinets fermentlar yordamida 
oddiy moddalardan or- 
ganik birikmalar hosil 
boMishi

Biotexno-
logiya

Биотехно
логия

Biotechno
logy

biologik jarayonlar 
va omillardan sanoat 
miqyosida foydalanish

Biotin Биотин Biotin (Vitamin H), biositin 
karboksilazalari kofer- 
mentining bir qismi

Bor effekti Эффект бора The effect of 
boron

gemoglobinning kislo- 
rodga bog‘liqligining 
vodorod ionlari konsen- 
tratsiyasiga bogMiqligi

Dam olish 
potensiali

Потенциал
покоя

The resting 
potential

bu ochilmagan hujayra 
membranasining tashqi 
va ichki tomonlari ora- 
sidagi potensial farq
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Degidrogena-
zlar

Дегидро
геназы

Dehydroge
nases

bu oksidoreduktaza sin- 
fidagi fermentlar, ular 
elektron va proton lar- 
ning substratdan oksid- 
langan koenzimga va 
koenzimlarning pasay- 
gan shaklidan substrat- 
ga o‘tkazilishini kata- 
lizlaydi

Denaturatsiya Денатурация Denaturation uning to‘rtlamchi, 
uchlamchi yoki ik- 
kilamchi tuzilishini 
buzishi natijasida oqsil- 
ning biologik faolligini 
yo'qotishi

Disulfid alo- 
qasi

Дисульфид- 
ная связь

Disulfide
bond

sistein molekulalarining 
ikkita sulfidril guruhini 
oksidlash) jarayonida 
hosil boigan kuchli 
kovalent bog'lanish

Disaxaridlar Дисахариды Disinherits 2 ta monosaxariddan 
tashkil topgan uglevod- 
lar

Dissimi-
lyatsiya

Диссимиля
ция

Dissimila
tion

parchalanish jarayoni

DNK
mutatsiyalari

Мутации
ДНК

DNA muta
tions

DNKning birlam- 
chi tuzilishidagi me- 
ros qilib qoldirilmagan 
o‘zgarishlar

DNK
polimeraza

ДНК-
полимераза

DNA
polymerase

bu DNKni ko‘pay- 
tirishda ishtirok etadi- 
gan ferment

DNK
sintezi

Синтез
ДНК

DNA
synthesis

ota-ona hujayrasining 
DNK matritsasida yan- 
gi DNK molekulalari
ning shakllanishi
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Eykozanoidlar Эйкоза-
НОИДЫ

Eicosanoids araxidon kislotasi- 
ning oksidlangan hosi- 
lalari: prostaglandinlar, 
tromboksanlar, trom- 
bosikllar, leykotrienlar

Ekzopepti-
dazalar

Экзопеп
тидазы

Exopepti
dases

bu aminokislotalarni to- 
zalash orqali oqsillarni 
gidrolizlaydigan ferment- 
lar: C — uchidan karbok- 
sipeptidazalar, N ~ uchi
dan aminopeptidazalar

Ekzotermik
reaksiya

Экзотерми
ческая

реакция

An
exothermic

reaction

issiqlik chiqishi bilan 
davom etadigan reak
siya

Ekzotsitoz Экзоцитоз Exocytosis bu zarrachalarni hujay- 
ralardan ajratish jarayo- 
ni, bunda hujayra ichi- 
dagi vezikulalar tashqi 
hujayra membranasi bi
lan birlashadi

Elastaza Эластаза Elastase hayvonlar va odam- 
larning oshqozon osti 
bezi tomonidan ishlab 
chiqarilgan gidrolazalar 
sinfidagi ferment

Elastin Эластин Elastin biriktiruvchi to‘qi- 
maning ikkinchi eng 
muhim oqsili bo‘lib, u 
egiluvchanlikka ega va 
to‘qimalarning tikla- 
nishiga imkon be rad i

Elektrokim-
yoviy

korroziya

Электрохи
мическая
коррозия

Electro
chemical
corrosion

bu elektrolitlar muhi- 
tida metallning par- 
chalanishi, bu holda 
turli xil ta’sirdagi ikkita 
metall elektrolit bilan 
aloqa qilganda galvanik 
juft hosil bo‘ladi
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Elektroliz Электролиз Electrolysis bu elektr toki eritma 
yoki eritmadan oTganda 
sodir boiadigan redok- 
soks jarayon

Endonuk-
leazlar

Эндонук
леазы

Endonuc
leases

polinukleotid zanjirida 
ichki fosfodiefir aloqa- 
larini uzadigan gidro
lazalar sinfming fer- 
mentlari

Endopeptid-
azalar

Эндопеп
тидазы

Endopepti-
dases

bu peptid zanjiri ichi- 
dagi peptid aloqalarini 
buzadigan proteolitik 
fermentlar

Endotermik
reaksiya

Эндотерми
ческая

реакция

Endothermic
reaction

issiqlikni yutish bilan 
davom etadigan reak
siya

Eritmaning 
massa ulushi

Массовая
доля

раствора

The mass 
fraction of a 

solution

100 gramm eritmada 
boMgan eritmaning 
massasi. Ushbu kompo- 
nent massasining butun 
eritma massasiga nis- 
bati teng

Ekzoderma Экзодерма Exzoderm tashqi po‘stloq, il- 
diz epidermisi tagida 
joylashgan birlamchi 
po‘stloq to‘qima qavati. 
Himoya vazifasini ba- 
jaradi

Elongatsiya Элонгация Elongation cho‘zilish, uzunlanish 
— oqsil sintezida ko‘p 
marta qaytariladigan 
va polipeptid zanjirning 
uzunlashishiga olib 
keladigan jarayon
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Eukariotlar Эукариоты Fucariot tujayrasida shakllagan 
yadro bo‘lgan orga- 
nizmlar. Bularga mag‘iz 
qobig‘i va boshqa hu- 
jayra organizmlarining 
mavjudligi xos

Fazeolin Фазеолин Phazeolin no‘xat urug‘i tarkibidagi 
oqsil

Fenilalanin Фенилала
нин

Phenylala
nine

barcha oqsillar tarkibiga 
kiruvchi zaruriy ami- 
nokislota

Fermentlar Ферменты Fnzymes enzimlar, biologik 
katalizatorlar tirik or- 
ganizmlarda hosil 
boiadigan oqsil tabiatli 
birikmalar bo‘lib, bora- 
digan reaksiyalarni tez- 
lashtiradi

Fibrillyar
oqsillar

Фибрилляр
ные белки

Fibreless
proteins

suvda erimaydigan, to- 
lasimon oqsillar, ipak 
oqsili

Fitin Фитин Fit in inozit fosfat kislotaning 
kalsiy va magniyli tuzi. 
Zaxira ozuqa modda 
sifatida chigitda ko‘p 
to‘planadi

Faol markaz Активный
центр

The active 
center

ferment molekulasining 
joyi boMib, unda sub- 
strat bog‘lanib, mahsu- 
lotga aylanadi, ferment 
molekulasining reaksiya 
sodir boMgan joyi

102



Faol
transport

Активный
транспорт

Active
transport

bu energiya sarflanadi- 
gan moddalarni mem- 
branalar orqali uzatish

Fenilketo-
nuriya

Фенилке-
тонурия

Phenylketo
nuria

fenilalanin gidroksilaza 
yetishmovchiligi tufayli 
irsiy oligofreniyadir

Ferment Фермент Fnzyme biologik katalizator bo‘- 
lib deyarli barcha fer
mentlar va oqsillar ki- 
radi

Ferritin Ферритин Ferritin jigar va boshqa to‘qi- 
malarning temir tarki
bidagi oqsil, organizm- 
da temir zaxirasi boMib 
xizmat qiladi

I'erroxelataza Феррохе-
латаза

Ferrohelatase Fê + ning protoporfi- 
rin IX ga qo‘shilishini 
katalizlovchi gem sintez 
fermenti

Fibrillyar
oqsillar

Фибрил
лярные
белки

Fibrillar
proteins

filiform shaklga ega 
bo‘lgan oqsillar (mu- 
shak oqsili miyozin, 
tendon oqsili kollagen 
va boshqalar)

Fibrinogen Фибриноген Fibrinogen plazmadagi protein, 
jigarda sintezlanadi, 
trombin ta’sirida fib- 
ringa aylanadi

Flavinade-
nindinukleo-

tidi
(FAD)

Флавина-
денинди-
нуклеотид

(ФАД)

Flavi- 
nadenine 

di nucleotide 
(FAD)

bu riboflavin (Bj vita- 
mini) va adenil kislota- 
sini o‘z ichiga olgan ok- 
sidoreduktaza koenzimi

Flavinono-
nukleotidi

Флавино-
нонуклеотид

Flavinono-
nucleotide

bu riboflavin (B2 vita- 
mini) va fosfor kislotasi 
qoldighni o‘z ichiga ol
gan oksidoreduktaza- 
ning koenzimi
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Flyuoroz Флюороз Fluorosis bu F — ionlarining suv 
tarkibidagi ortiqcha 
miqdori va tish apati- 
tining yo‘q qilinishi- 
ning natijasi

Folik kislota Фолиевая
кислота

Folic acid bu purin va pirimidinli 
azotli asoslarning sin- 
tezida ishtirok etadi- 
gan tetragidrofolat ko- 
enzimining bir qismi 
bo‘lgan suvda eruvchan 
vitamin

Fosfodies-
teraza

Фосфодиэ-
стераза

Phosphodi
esterase

gidrolaza sinfming 
fermenti bo‘lgan, 
tsAMFdagi fosfodies- 
ter aloqasi yorilishini 
katalizlaydi

Fosfofrukto-
kinaza

Фосфоф-
руктокиназа

Phospho-
fructokinase

cheklangan (eng sekin) 
glikoliz reaksiya- 
sini katalizlovchi kalit 
glikoliz fermenti

Fosfogliserat-
kinaza

Фосфог-
лицерат-

киназа

Phospho-
glycerate

kinase

bu glikolizda substrat 
fosfor i l l ani shining 
reaksiyasini katalizlay- 
digan transferazalar 
sinfming fermenti

Fosfolipidlar Фосфоли
пиды

Phospholi
pids

bifilik moddalar, ular 
tarkibiga glitserin yoki 
sfmgosin, yuqori yog‘li 
kislotalar, fosfor kis- 
lotasi qoldigb va azot 
o‘z ichiga olgan alkogol 
(etanolamin, xolin, se
rin) yoki inozitol kiradi
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Fosfoprotein-
lar

фосфопро-
теины

Phosphopro-
teins

tarkibida fosfor kislo- 
tasi qoldiqlari mavjud, 
nukleoproteinlarda pro
tein bo‘lmagan qismi 
nuklein kislotalar va 
boshqalar bilan ifodala- 
nadi

Fruktoza Фруктоза Fructose monosaxarid, gekso- 
za, ketoza; u saxaroza 
tarkibiga kiradi, erkin 
shaklda u asal tarkibiga 
kiradi

Gangliozidlar Ганглиозиды Gangliosides murakkab lipidlardir. 
Ularda bir nechta ug- 
levod qoldiqlari mavjud, 
ular orasida N — at- 
setilneyraminik kislota 
mavjud

Gem Гем Gem bu gemoglobin, mi- 
yoglobin, katalaza, 
peroksidaza va si- 
toxromlarning protein 
boMmagan qismi (pro- 
tez guruhi)

Gen Ген Gen irsiy omil
Genetik kod Генетичес

кий код
Genetic kod irsiy informatsiyani 

ma’lum belgilarda ifo- 
dalash sistemasi

(ilikozidlar Гликозиды Glycosides qand qoldiqlaridagi va 
boshqa organik birik- 
malardan tashkil top- 
gan moddalar

CJIobulinlar Глобулины Globulins tuzda eriydigan oqsillar

Glutelinlar Глутелины Glutei’s ishqorda eriydigan 
oqsillar
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Glyukoza Глюкоза Glucose uzum shakari geksoza- 
larga mansub monosa- 
xarid

Gemoglobin
(Hb)

Гемоглобин
(Hb)

Hemoglobin
(Hb)

oqsil boimagan 
qismdan tashkil topgan 
qizil qon tanachalari- 
ning murakkab oqsili

Gemoliz Гемолиз Hemolysis qizil qon hujayralari 
membranalarining yo- 
rilishi va ulardan gemo- 
globinni plazma ichiga 
chiqarish

Geparin Гепарин Heparin antikoagulyant faol- 
ligi bilan kislotali oltin- 
gugurtni o‘z ichiga ol- 
gan geteropolisaxarid 
(glikozaminoglikan)

Gialuron
kislotasi

Гиалуро-
новая

кислота

Hyaluronic
acid

P — glyukuron kislo
tasi va N — atsetilglu- 
kozamin qoldiqlaridan 
tashkil topgan, p-1-3 
glikozidik birikma bilan 
bogMangan

Gidroksiapatit Гидроксиа
патит

Hydroxyapa
tite

suyak to'qimasining 
asosiy mineral kompo- 
nenti, shuningdek emal, 
dentin va tish sementi

Gidroksipro-
lin

Г идрок- 
сипролин

Hydroxypro-
line

L — askorbin kislotasi 
ishtirokidagi prolin ok- 
sidaza ta’siri ostida kol- 
lagenda hosil boMadi

Gistonlar Гистоны Histones bu eukaryotik hujay- 
ralardagi DNK bilan 
bog‘langan va nukleo- 
somalarni hosil qiluvchi 
gidroksidli oqsillar
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(ilikolipidlar Гликоли
пиды

Glycolipids uglevod qoldiqlari bilan 
kovalent bog‘langan li- 
pidlar

Glikoliz Гликолиз Glycolysis bu glyukozani uch 
uglerodli organik kislo- 
talarga parchalanish ja- 
rayoni, ADF dan ATF 
sintezi va noorgan i к 
fosfat 1 mol glyukoza 
uchun 2 mol ATF nis- 
batida

Glikoprotein-
lar

Гликопро
теины

Glycopro
teins

kovalent biriktiril- 
gan uglevod qoldiqlari 
boigan oqsillar, odatda 
glikoproteinlarda oqsil 
uglevodlarga nisbatan 
og‘irlikda ustun turadi

Globular
oqsillar

Глобулярные
белки

Globular
proteins

yumaloq yoki ellipsoid 
shaklga ega boigan 
oqsillardir

Glutatyon Глутатион Glutathione у — glyutamiltsisteinil- 
glisinning triptepididir. 
L — sistein, L — gluta- 
min kislotasi va glitsin- 
dan sintez qilinadi

(jlyukagon Глюкагон Glucagon oshqozon osti bezi 
Langergans orollaridagi 
a-hujayralar gormoni

( ilyukokinaza Глюкокиназа Glucokinase bu fosfat guruhining 
adenozin trifosfat kis- 
lotasidan glyukoza 
molekulasidagi oltin- 
chi uglerod atomiga 
oiishini katalizlovchi 
transferaza sinfidagi 
ferment
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Glyukoneo-
genez

Глюконе-
огенез

Gluconeo-
genesis

bu glyukoza uglevod 
bo‘lmagan moddalar- 
dan, birinchi navbatda 
sut va piruvat kislota- 
lardan sintezidir

Glyukoza- 
6-fosfat degi- 

drogenaza

Глюкозо-
6-фосфат-
дегидро-

геназа

Glucose-
6-phosphate
dehydroge

nase

bu NADF+ dan hu- 
jayrali NADFH ho- 
sil bo‘lishini ta’min- 
laydigan pentoza 
fosfat yo‘liga kiradigan 
sitosolik ferment

Glyukozuriya Глюкозурия Glucosuria siydikda glyukoza mav- 
judligi

Glyutamin-
sintetaza

Глутамин
синтетаза

Glutamine
synthetase

bu L — glutamin kislo- 
tasi va ammiakdan ATF 
ishtirokidagi L — glyu- 
tamin hosil boMishini 
katalizlaydigan sinteta- 
za sinFining ferment!

Gormon ret- 
septorlari

Рецепторы
гормонов

Hormone
receptors

bu gormonlar bilan 
bog‘langan va hujayra 
ichidagi biokimyoviy 
reaksiyalar

Gormonlar Гормоны Hormones bu tananing hujayra- 
lari tomonidan chiqari- 
ladigan va uning hayo- 
tiy faoliyatini tartibga 
soluvchi biologik faol 
moddalar

Harakatlar
potensiali

Потенциал
действия

The action 
potential

bu o‘zgarishga qadar 
membrana potensial- 
ida tez sakrash va ke- 
yinchalik oldingi qiy- 
matga qaytish

Ikki oMchovli 
elektroforez

Двумерный
электро

форез

Two-dimen
sional elec
trophoresis

bu elektr maydonida 
oqsil aralashmalarini 
ajratish usuli
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Immuno-
globulinlar

Иммуног
лобулины

Immuno
globulins

Ig, globulyar oqsillar В 
— limfotsitlar tomoni
dan ishlab chiqariladi 
va antijismlar xususiyat- 
lariga ega

Ingibitor Ингибитор Ап inhibitor bu kimyoviy reaksiya- 
ning tezligini sekin- 
lashtiradigan mod- 
dadir, bu esa uning 
kursidan keyin kimyo
viy o'zgarishsiz qoladi.

Inozin
kislotasi

Инозиновая
кислота

Inosine acid (inozin monofosfat, 
IMF) bu gipoksan- 
tin ribonukleozidining 
monofosfati boMgan 
nukleotid

Insulin Инсулин Insulin peptid tabiatidagi gor
mon, oshqozon osti 
bezi Langergans orol- 
lari a — hujayralarida 
hosil bo‘ladi

Insulin
retseptori

Рецептор
инсулина

Insulin re
ceptor is

transmembrana oqsili 
bo‘lib, uning tashqi 
qismida signal mole- 
kulalarini tanib olish 
markazi joylashgan va 
sitoplazma oldida tur- 
gan qism avtofosfor- 
lanishni ta’minlovchi 
tirozin kinaz ferment! 
vazifasini bajaradi

Integrinlar Интегрины Integrins hujayradan tashqari 
matritsa bilan o‘zaro 
ta’sir qiluvchi va turli 
hujayralararo signal- 
larni uzatadigan sirt 
hujayralari retseptorlari
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Intermetalik
birikmalar

Интерметал
лические

соединения

Intermetal lie 
compounds

metaliarning bir-biri 
bilan kimyoviy birik- 
malari

Ion almashi- 
nadigan xro- 
matografiya

Ионообмен
ная

хроматог
рафия

Ion exchange 
chromatog

raphy

bu xromatografiyaning 
bir variantidir, unda 
erimaydigan sorbent 
yuzasida zaryadlangan 
guruhlarga bogdanish 
kuchliligi sababli mod- 
dalar aralashmasi mole- 
kulalarining zaryadlari 
bilan ajralib chiqadi

Ion aloqasi Ионная
связь

An ionic bu elektronegativ- 
liklarning katta farqi 
(> 1,7) bilan atomlar 
o‘rtasida hosil bodgan 
kuchli kimyoviy birik- 
ma

Isoelektro-
fokuslash

Изоэлектро-
фокуция

Isoelectrofo-
cusing

bu oqsil aralashmala- 
rini ularning moleku- 
lalarining izoelektrik 
nuqtalaridagi farqqa 
asoslanib, elektr may- 
donida ajratish usuli

Itsenko Болезнь 
И цен ко

Itsenko qushing kasalligi — bu 
AKTG gipersekresiyasi 
bilan bogdiq buyrak usti 
korteksining giperfunk- 
siyasi tufayli ogdr ney- 
roendokrin kasallik

Izodesmosin Изодесмозин Izodesmosin aminokislota, des- 
mosinning izomeri 
bodib, u faqat piridin 
halqasida yon zanjir- 
larning joylashishi bilan 
farq qiladi. Desmosin 
bilan birgalikda elastin 
iplarini bogdaydi
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l/odektrik
niiqta

Изоэлектри- 
ческая точка

Isoelectric
point

pi, pH qiymati, bunda 
molekula elektr zarya- 
dini olmaydi

l/.oleysin Изолейцин Isoleysin proteinogen alifatik, 
qutbsiz, oVnini bos- 
maydigan a — ami
nokislota

Izomeraza Изомераза Isomerase bu turli guruhlarning 
hujayra ichidagi hara- 
katlarini, shu jumladan 
turli izomerlarning
o‘zaro konversion reak- 
siyasini katalizlovchi
fermentlar sinfi

Izotonik
eritma

Изотони
ческий
раствор

Isotonic
solution

Hujayra shirasining 
konsentratsiyasi bilan 
teng bodgan eritma

Kalit ferment Ключевой
фермент

A key 
enzyme

metabolik yoddagi 
eng sekin reaksiyani 
katalizlaydigan va shu 
bilan butun jarayonning 
tezligini aniqlaydigan 
ferment

Kalmodulin Кальмоду-
ЛИН

Kalmodulin Câ "̂  bilan 
bodgan oqsil

bogdiq

Kalsitonin Кальцито-
НИН

Calcitonin bu qalqonsimon S hu- 
jayralari tomonidan ish- 
lab chiqarilgan kalsiy va 
fosfatlar almashinuvini 
boshqaruvchi gipokal- 
semik protein gormoni

Kalsiferol Кальцифе
рол

Calciferol D vitaminining faol 
shakli bodib, u kalsiy va 
fosfatlar metabolizmini 
boshqaradi___________

Kalsiy
kanallari

Кальциевые
каналы

Calcium
channels

tanlangan ravishda Ca^  ̂
ionlari o‘tkaziladigan 
ion kanallari
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Kalsiy pom- 
pasi (Ca ’̂̂  — 

ATFaza)

Кальциевый 
насос (Ca^  ̂
— АТФаза)

Calcium 
pump (Са^  ̂
— ATPase)

hujayraning sitozolida 
Câ "*̂  ning past kon- 
sentratsiyasini ushlab 
turadi va mitoxondriya 
va endoplazmatik reti- 
kulumda hujayra ichi- 
da Câ "*" cho‘kma hosil 
qiladi

Karbamid Мочевина Urea ammiakni zararsiz- 
lantirishning yakuniy 
mahsuloti, ornitin sikli- 
da asosan jigar mitit- 
lari bilan, siydik bilan 
chiqariladi

Karboksid- 
dipeptidil- 
peptidaza 

(angiotenzin 
konvertsi- 

yalashtiradi- 
gan ferment)

Карбокси-
дипептидил-

пептидаза
(ангиотен-
зинпревра-

щающий
фермент)

Carboxydi-
peptidyl-
peptidase

(angiotensin
converting
enzyme)

angiotenzin I deka- 
peptidning angioten- 
singa 11 oktapeptidga 
bo‘linishini katalizlaydi

Karbonat
angidrid

Двуокись
углерода

Carbon
dioxide

o‘z iehiga olgan kislo- 
talardan suvni chiqa- 
rib tashlash jarayonida 
hosil boMgan kislorodli 
birikmalar

Karbonliangi-
draza

Двуокись
углерода

Carbonic
anhydrase

bu karbonat angidrid va 
suvdan uglerod kislotasi 
hosil bo‘lishining qay- 
tariladigan reaksiyasini 
katalizlaydigan ferment

Karnitin Карнитин Carnitine yog‘ kislotalarini mem- 
brana orqali b-oksid- 
lanish sodir bo‘ladigan 
mitoxondriya matrit- 
sasiga tashuvchi
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Katabolizm Катаболизм Catabolism bu har qanday mod- 
dani oddiy moddalarga 
boiish jarayoni, odatda 
energiya (issiqlik, ATF) 
ajralib chiqishi bilan 
davom etadi

Kation Катион Cation musbat zaryadlangan 
ion

Keratin Кератин Keratin epiteliy hujayralarida 
joylashgan oraliq fila
ment oqsili

Kimyoviy
korroziya

Химическая
коррозия

Chemical
corrosion

metallni elektr tokini 
o‘tkazmaydigan quruq 
gazlar yoki suyuq- 
liklar bilan o‘zaro 
ta’sirlashganda vayron 
qilish

Karioplazma Кариоплазма Karyoplasms yadro shirasi

Katabolizm Катаболизм Catabolism iqlim almashinuvi

Kolermentlar Коферменты Conferments fermentlar faol markazi 
tarkibiga kiruvchi oqsil 
boimagan birikmalar

Koenzim A 
(KoA)

Коэнзим А 
(КоА)

Coenzyme A 
(CoA)

sintez reaksiyalarida 
atsil guruhlarining 
tashuvchisi sifatida 
ishtirok etadi; adenil 
kislotasi qoldig‘i, pi- 
rofosfat guruhi, pan- 
totenik kislota va 
b-merkapto-etanola- 
mindan iborat

Koenzim Коэнзим Coenzyme ma’lum fermentlarning 
ishlashi uchun zarur 
boMgan past molekulyar 
og‘irlikdagi birikma
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Kollagen Коллаген Collagen tanadagi biriktiruv- 
chi to‘qima (tendon, 
suyak, xaftaga, dermis 
va boshqalar) asosini 
tashkil etuvchi fibril
lar oqsili bo‘lib uning 
kuchi va elastikligini 
ta’minlaydi

Kollagenaza Коллагеназа Collagenase bu yirik qoramol osh- 
qozon osti bezidan olin- 
gan ferment preparati; 
asosan kollagen tolala- 
rida proteolitik ta’sirga 
ega; chandiqlar va nek- 
rotik to‘qimalarning 
erishiga yordam beradi

Kooperativlik Кооператив Cooperative bu to‘rtburchaklar tu- 
zilishga ega boMgan 
fermentlarning qolgan 
boMinmalarida, sub- 
stratni birinchi bo‘lin- 
malarga bogMab qo‘y- 
gandan so‘ng, substratga 
yaqinlikning o‘zgarishi

Kortizol (gi- 
drokortizon)

Кортизол
(гидрокор

тизон)

Cortisol (hy
drocortisone)

bu steroid tabiatli glyu- 
kokortikoid gormoni; 
adrenal korteks tomoni- 
dan adrenokortikotrop 
gormon (AKTG) ta’siri 
ostida chiqariladi

Kovalent
kimyoviy

aloqa

Ковалентная A covalent bu umumiy elektron 
juftlarining shakllanishi 
tufayli atomlar o‘rtasida 
ro‘y beradigan rishta

Kraxmal Крахмал Starch P-D “  glyukoza bo‘lin- 
malaridan tashkil top- 
gan biologik potimer
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К real in Креатин Creatine bu azotni o‘z ichiga 
olgan karboksilik kis- 
lota, umurtqali hayvon- 
larda inavjud. Mushak 
va asab hujayralarida 
energiya almashinuvida 
ishtirok etadi

Kreatin
Ibsfat

Креатин-
фосфат

Creatine
phosphate

bu kreatin fosfati + 
ADF <-> kreatin + 
ATF reaksiyasi nati- 
jasida yuqori energiyali 
ATF fosfatlari uchun 
tamponboMib xizmat 
qiladigan makroerger

Kreatin 
Ibslbkinaza 

(('.!■  K, KPK)

Креатинфос- 
фокиназа 

(GFK, KPK)

Creatine
phosphoki-

nase
(GFK,
KPK)

bu kreatin fosforla- 
nishini katalizlaydigan 
transferaza sinfining 
fermenti; miyokard, 
skelet mushaklari, miya 
va boshqa organ larda 
mavjud

Krebs sikli Цикл Кребса The Krebs 
cycle

umumiy katabolizm 
yoiining markaziy qis- 
midir, siklik biokim- 
yoviy aerob jarayon, bu 
davrda Atsetil koenzimi 
A oksidlanib, CO2 va 
HjO ga oksidlanadi va 
12 ATF ga teng ener
giya chiqariladi

Kristall
gidratlar

Кристалло
гидраты

Crystalline
hydrates

bu ularning tarkibida 
SU V  molekulalarini o‘z 
ichiga olgan moddalar

Kristallanish Кристал
лизация

Crystalliza
tion

bu eritma yoki gaz fa- 
zasidan kristall hosil 
bo‘lish jarayoni
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Kilomikron Киломикрон Kylomicron bu 0,1—1 mikron dia- 
metrli lipidlar va oqsil- 
larning komplekslari. 
Ular ingichka ichak 
hujayralarida so‘rilgan 
yog‘ kislotalari va oziq- 
ovqat glitserinidan, 
shuningdek hujayralar- 
da sintezlangan oqsil- 
lardan hosil boMadi

Laktat Лактат Lactate glikolizning yakuniy 
mahsulotidir. Uyqusiz 
sharoitda plazma lak- 
tatning asosiy manbayi 
qizil qon tanachalari

Laktatdegid-
rogenaza

Лактатде-
гидрогеназа

Lactate de
hydrogenase

HADH^ hosil bo‘lishi 
bilan laktatning piruvat- 
ga konversiyasining tes- 
kari reaksiyasini, shu
ningdek, oxirgi glikoliz 
reaksiyasini kataliz- 
laydigan ferment

Laktoferrin Лактофер-
рин

Lactoferrin bu molekulyar ogirligi 
tahminan 80 kDa bo‘l- 
gan globulyar glikopro- 
tein; bu sut, so‘lak, 
ko‘z yoshlari va burun 
sekretsiyalarida mavjud 
bo‘lgan immunitet tizi- 
mining tarkibiy qismi

Laktoza 
(sut shakari)

Лактоза
(молочный

сахар)

Lactose 
(milk sugar)

bu sut va sut mahsu- 
lotlarida uchraydigan 
disaxaridlar guruhining 
uglevodi

Ligazalar
(sintetazlar)

Л и газы 
(синтетазы)

Ligases
(synthetases)

bu energiya sarflanishi 
bilan sintez reaksiyala- 
rini katalizlaydigan fer- 
mentlar
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1 ipa/.a Липаза Lipase bu gidrolaza sinfining 
fermenti bo‘lib, triglit- 
seridlarda efir birikma- 
larining ajralishi va sin- 
tezini katalizlaydi

lipidlar Липиды Lipids kichik molekulyar 
og‘irlikdagi, suvda kam 
eriydigan, ammo or- 
ganik erituvchilarda 
eriydigan moddalar

1 ipidli safro Липидная
желчь

Lipid bile suvii muhitda fosfoli- 
pidlar tomonidan hosil 
boigan tuzilish

ipoproteinlar Липопро
теины

Lipoproteins murakkab oqsillar, 
qondagi lipidlarning 
transport shakllari

l.ipoprotein-
lipaza

Липопроте-
инлипаза

Lipoprotein
lipase

bu gidrolaza sinfining 
fermenti bo‘lib, hu- 
jayralar plazma mem- 
branalarida xilomikron 
triglitseridlarning ajra- 
lishini katalizlaydi

Lizin Лизин Lysine 2,6-diaminokaproik 
kislota; proteinogen, al- 
mashtirib bodmaydigan, 
musbat zaryadlangan 
aminokislota

Makro-
elementlar

Макроэле
менты

hayvonlarning oziqla- 
nishi uchun kerak 
bo‘ladigan kimyoviy 
elementlar. Masalan: 
azot, fosfor, kaliy va 
boshqalar
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Malat aspartat 
kemasi

Малат
аспартатный

сосуд

Malath
aspartate

vessel

vodorodni sitozol- 
dan mitoxondriyaga 
o'tkazish mexanizmi; 
glikolitik oksidlanish 
natijasida hosil bo‘lgan 
NADH ishtirokida si- 
tozolda oksalatsetat ka- 
mayadi

Malik-
ferment-
NADF+

Малик-
фермент-
НАДФ+

Malik-
enzyme-
NADF+

bog'liq degidrogenaza, 
sitozoldagi malatning 
oksidlovchi dekarbok- 
sillanishini katalizlaydi

Maltoza Мальтоза Maltose bu tabiiy disaxarid, 
a-glikozid bog‘lanishlar 
bilan bog‘langan a,D — 
glyukoza qoldiqlaridan 
iborat

Melaninlar Меланины Melanins biogen pigmentlar, tiro- 
zindan hosil boigan 
buzilgan tuzilishga ega 
bo‘lgan yuqori moleku- 
lyar og‘irlikdagi getero- 
polimerlar

Membrana Мембрана Membrane oqsil va lipiddan tashkil 
topgan parda

Metallar Металлы Metals xona haroratidagi qat- 
tiq moddalar (simobdan 
tashqari), metall yor- 
qinligi, yuqori issiqlikva 
elektr o‘tkazuvchanligi

Metalloidlar Металлоиды Metalloids bu oraliq xususiyatlarga 
ega murakkab mod- 
dalardir

Metgemo-
globin

Метгемо-
глобин

Methemo-
globin

mtHb (Fe^̂ ) kislorodni 
bog‘lamaydigan gemo- 
globinning oksidlangan 
shakli



Melionin Метионин Methionine bu proteinogen, o‘rnini 
bosadigan oltingugurt 
o‘z ichiga olgan ami- 
nokislota

Mctotreksat Метотрексат Methotrexate foliy kislotasining 
tarkibiy analogi, dUMF 
dan dTMF sintezida 
ishtirok etadigan digi- 
drofolat reduktaza ingi- 
bitori, antitumor agent

Mikrosomal
oksidlanish

Микросо-
мальное

окисление

Microsomal
oxidation

ksenobiotiklarning 
endoplazmatik re- 
tikulumning silliq 
membranalarida mo- 
noksigenazalar bilan 
gidroksillanishi natijasi 
detoksifikatsiyasidir (sit. 
P450 va B5)

Vlitoxondriya Митохон
дрии

Mitochon
dria

to‘qima nafas olish va 
oksidlovchi fosforillash 
tizimlarini o‘z ichiga 
olgan hujayra ichidagi 
organellalar; o‘z ge- 
nomiga ega

Miyelo-
peroksidaza

Миелоперок-
сидаза

Myelopero
xidase

bu H2O2 va СГ dan 
gipoxlorit (HOCl) sin- 
tezini katalizlovchi fa- 
gotsit ferment!

Miyoglobin Миоглобин Myoglobin is bu kimyoviy tuzilishi 
va funksiyasi qon ge- 
moglobiniga o'xshash 
temir tarkibida bo‘lgan 
mushaklarning oqsili 
hisoblanadi

Miyoglobin Миоглобин Myoglobin bu mushak to‘qimasida 
kislorodni saqlaydigan 
gemli xromoprotein
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Molyar
fraksiya

Молярная
доля

Molar
fraction

eritma tarkibiy qismla- 
ridan biri tarkibidagi 
modda miqdori erit- 
maning barcha tarkibiy 
qismlari umumiy miq- 
doriga nisbat

Molyar kon- 
sentratsiya

Молярная
концент

рация

Molar con
centration

1 litr (1000 ml) erit- 
mada boMgan mollarda 
ifodalangan modda 
miqdori. Moddaning 
miqdori eritma hajmi 
nisbatiga teng

Molekula Молекула A molecule mustaqil yashashga qo- 
dir, kimyoviy xususiyat- 
lariga ega va bir xil yoki 
har xil atomlardan ibo- 
rat boMgan moddaning 
eng kichik zarrasi

Monosaxa-
ridlar

Моноса
хариды

Monosac
charide

bitta qand molekulasidan 
tashkil topgan modda

Monoaminok-
sidaza

Моноами-
ноксидаза

Monoamine-
oxidase

aldegid yoki kislota, 
vodorod pereoksidi va 
ammiakni hosil qi- 
lish uchun kislorod 
ishtirokida aminlarning 
oksidlanish dezamin- 
lanishini katalizlovchi 
FADni o‘z ichiga olgan 
oksidoreduktazalar

mRNK мРНК mRNA matritsa yoki xabarchi 
RNK, unda kodonlar 
ko‘rinishidagi oqsilning 
birlamchi tuzilishi qayd 
etiladi; U DNK mat- 
ritsasida transkripsiya 
paytida sintezlanadi 
va tarjima jarayonida 
qoMlaniladi
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Miirakkab 
modcialar 

yoki kimyoviy 
birikmalar

Соединения
или

химические
соединения

Compounds 
or chemical 
compounds

bir-biri bilan kimyoviy 
bog‘lanish orqali bog‘- 
langan turli xil kimyoviy 
elementlarning atom- 
laridan iborat

Murakkab
reaksiya

Сложная
реакция

A compound 
reaction

bu ikki yoki undan ko‘p 
oddiy yoki murakkab 
moddalardan bitta mu
rakkab modda hosil 
bo‘lgan reaksiya

Murakkab
tuzlar

Комплекс
ные соли

Complex
salts

murakkab ionlar (ka- 
tionlar yoki anionlar) 
metall ionlari yoki kis
lota qoldiqlarini o‘z 
ichiga olgan tuzlar

Muvozanat
doimiyligi

Константа
равновесия

Equilibrium
constant

bu reaksiya mahsulot- 
lari konsentratsiyalari 
mahsulotining muvo- 
zanatdagi reaksiya sub- 
stratlarining konsen
tratsiyalari mahsulotiga 
nisbati

Nafas olish 
zanjiri

Дыхательная
цепь

The respira
tory chain

bu ichki mitoxondriyal 
membranalarda sub- 
stratlardan kislorod- 
ga elektron oTkazish 
tizimi

Natriuretik
omil

Натрий
уретический

фактор

Natriuretic
factor

organizmdan natriy- 
ning chiqarilishini 
kuchaytiradi_________

Natriy pom- 
pasi

(Na*, K" -  
ATFaza)

Натриевая 
помпа 

(Na+, K+ -  
AT Fa за)

Sodium
pump

(Na+, K+ -  
ATPase)

bu elektrokimyoviy va 
kontsentratsion gra- 
dientlarga nisbatan 
faol tashish orqali hu- 
jayradagi ionlarning 
ma’lum nisbatini saqlab 
turuvchi membrana 
mexanizmi
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Neyromedia-
torlar

Нейротранс
миттеры

Neurotrans
mitters

biologik faol kimyoviy 
moddalar bo‘lib, ular 
orqali nerv impulslari- 
ning uzatilishi sinaps- 
larda amalga oshiriladi

Nidogen Нидоген Nidogen bu poydevor membra- 
nasining tarkibiga kira- 
digan oqsil. U tayanch 
shaklidagi tuzilishga 
ega va poydevor mem- 
branasida lamininlarni 
va IV kollagen turini 
bir-biriga bogMaydi

Nikotinami-
dadenindi-
nukleotid
(NAD)

Никотина-
мидаденин-

динуклеотид
(НАД)

Nicotin
amide 

adenine 
di nucleotide 

(NAD)

bu oksidlanish-qay- 
tarilish reaksiyalarini 
katalizlaydigan degid- 
rogenaza guruhi fer- 
mentlarining bir qismi 
bo‘lgan koenzim; elek- 
tron va proton lar tashuv- 
chisi vazifasini bajaradi

Nikotinami- 
dadenindi- 

nukleotidfos- 
fat (NADF)

Никотина-
мидаденин-
динуклео-
тидфосфат

(НАДО)

Nicoti
namide 
adenine 

di nucleotide 
phosphate 
(NADF)

oksidlanish-qaytarilish 
reaksiyalarini kataliz- 
lovchi degidrogenaza- 
larning kofermentidir. 
Qisqartirilgan shaklda u 
qaytarilish sintez reak- 
siyalarida ishtirok etadi

Nomukammal
amelogenez

Несовершен
ный аме- 
логенез

Imperfect
amelogenesis

bu tish emalining 
g‘ayritabiiy shakllanishi 
bilan tavsiflanadigan 
noyob, irsiy kasallik

0 ‘t kislotalari Желчные
кислоты

Bile acids bu emulsifikator sifatida 
ishlaydigan xolan kislo- 
tasining hosilalari

Oksidlanish
jarayoni

Процесс
окисления

The process 
of oxidation

bu atom yoki ion orqali 
elektronni oTkazish ja
rayoni
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()ksicllovchi 
modda

Окисляющее
вещество

Ап oxidizing 
substance

bu tiklanish jarayonida 
elektronni qabul qiladi- 
gan kimyoviy element

Oqsil
hiosintezi

Биосинтез
белка

Protein
biosynthesis

bu transkripsiya, ami- 
nokislotalarni faol- 
lashtirish, oqsil mole- 
kulalarini tarjima qilish 
va tarjimadan keying! 
modifikatsiyani o‘z 
ichiga olgan jarayon

Oligosaxa-
ridlar

Олигосаха
риды

Oligosaccha
rides

Molekulasida 2 tadan 
10 tagacha monosaxarid 
tutgan uglevodlar

I’artenokar-
piya

Партено-
карпия

Partenocarps urug‘siz meva

I’eptid
aloqasi

Пептидная
связь

A peptide 
bond

bu bitta aminokislo- 
taning a-aminokislota 
(-NHj) va boshqa ami- 
nokislotaning a — kar- 
boksil guruhi (-COOH) 
bilan o‘zaro ta’siri 
natijasida oqsillar va 
peptidlar hosil boMishi 
natijasida hosil boMgan 
amid birikmasi

I’cptidlar Пептиды Peptide 2 va undan ortiq ami- 
nokislotalarining peptid 
bog‘lar birikishi nati
jasida hosil boMadigan 
birikma

croksidazalar Пероксидазы Peroksidazs vodorod peroksidni par- 
chalovchi fermentlar
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Piridoksin Пиридоксин Pyridoxine suvda eriydigan vi- 
taminining jamoaviy 
nomi; Piridoksals- 
fosfat koenzimi- 
ning bir qismi sifatida 
aminokislotalarning 
transaminatsiyasi va 
dekarboksillanish reak- 
siyalarida ishtirok etadi

Pirimidin
nukleotidlari

Пиримиди
новые

нуклеотиды

Pyrimidine
nucleotides

azot asoslaridan ibo- 
rat: sitosin, uratsil yoki 
timin, uglevod: riboza 
yoki dezoksiriboza va 
fosfor kislotasining qol- 
gan qismi; DNK yoki 
RNK tarkibiga kiradi

Piruvatdegi-
drogenaza
kompleksi

Пируват-
дегидро-
геназный
комплекс

Pyruvate de
hydrogenase 

complex

mitoxondriya matrit- 
sasida joylashgan bo‘lib, 
uchta ferment va beshta 
koenzimlardan iborat 
bo‘lib, piruvatning ok- 
sidlovchi dekarboksil- 
lanishini amalga oshi- 
radi-glyukoza aerobik 
oksidlanish bosqichi

Plazminogen Плазми
ноген

Plasminogen fibrinolizda ishtirok 
etuvchi plazmin- 
ning proenzimi; tomir 
o‘sishini ingiber qiluv- 
chi angiostatin plaz- 
mindan hosil boMadi

Podagra Подагра Gout bu siydik kislotasi tuz- 
larining (urat) tana- 
ning turli to‘qimalarida 
cho‘kishi bilan tavsifla- 
nadigan kasallik
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I’olimeraza
zanjiri

reaksiyasi

Полимераз
ная цепная 

реакция

Polymerase
chain

reaction

bu biologik materialda- 
gi DNK qismlarining 
kichik konsentratsiya- 
sining ko‘payishini ish- 
latadigan molekulyar 
diagnostika usuli

I’olimerazalar Полимеразы Polymeraza kichik molekulali 
birikmalardan polimer 
birikmalar hosil bo‘lish 
reaksiyalarini kataliz- 
lovchi fermentlar, ma- 
salan, RNK — poli- 
meraza.

Polisaxaridlar Полисаха
риды

Polysugars ikki va undan or- 
tiq monosaxaridlar 
qoldig‘idan tashkil top- 
gan uglevodlar

I’orfobilino-
gen

Порпоби-
линоген

Porpobilino-
gen

o‘tkir porfiriya bilan 
og‘rigan bemorlarning 
siydigidagi pigment; 
hatto qorayishiga olib 
keladi

IMazmoliz Плазмолиз Plazmoliz hujayra tarangligining 
yo‘qolishi

I’ rionlar Прионы Prions yuqumli proteinlar 
boMib, ular infeksi- 
yalanganida asta-sekin 
rivojlanib boruvchi mi- 
yaning shikastlanishiga 
olib keladi

Prolin Пролин Proline proteinogen geterotsik- 
lik aminokislota

Prosta-
glandinlar

Проста! - 
ландины

Prostaglan
dins

araxidon kislotasidan 
hosil bo‘lgan fiziologik 
faol moddalar guruhi
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Prostetik
guruh

Простети-
ческая
группа

А prosthetic 
group

oqsil bilan bog‘liq 
boMgan protein bo‘l- 
magan tarkibiy qism 
bo‘lib, u mos keladi- 
gan oqsilning biologik 
faolligida muhim rol 
o‘ynaydi

Proteolitik
fermentlar

Протеолити
ческие

ферменты

Protease Oqsil va peptidlarni 
gidrolitik parchalani- 
shini katalizlovchi fer
mentlar

Protein Белок Protein bu aminokislotalardan 
tashkil topgan biologik 
polimer. Proteinlar ular 
tomonidan bajariladi- 
gan turli funksiyalar 
tufayli hujayra va ta- 
naning hayotida hal qi- 
luvchi rol o‘ynaydi

Protein fos- 
forlanishi

Фосфорили
рование
белков

Protein
phosphoryla

tion

ferment faolligini tar- 
tibga solish mexanizm- 
laridan biri bo‘lib, unda 
ferment aminokislotalar 
qoldiqlariga fosfor kis- 
lotasi qoldig‘i kovalent 
qo‘shiladi

Proteinkinaza Протеин-
киназа

Proteinki-
nase

ATF yordamida sub- 
strat oqsillarining fos- 
forlanishini katalizlov
chi ferment

Proteinkinaza
A

Протеин- 
киназа А

Proteinki- 
nase A

proteinkinaza A gliko- 
gen, lipidlar va shakar 
metabolizrnini tartibga 
solishda ishtirok etadi, 
boshqa proteinkinaza- 
lari yoki boshqa fer
mentlar uning substrat- 
lari boMishi mumkin
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Proteinlar- 
ning denatu- 

ratsiyasi

Денатурация
белков

Denaturation 
of proteins

bu oqsillarning fazo- 
viy tuzilishini buzish, 
kimyoviy (ishqorlar, 
kuchli kislotalar, og‘ir 
metallarning tuzlari: 
Cu, Pb, Ag, Hg) va 
fizikaviy (yuqori ha- 
rorat — 60—100°C, 
ultrabinafsha nurlanish 
va boshqa) omillar

Proteinning
birlamchi
tuzilishi

Первичная
структура

белка

The primary 
structure of 

a protein

bu protein molekula- 
sining polipeptid zan- 
jiridagi aminokislotalar 
qoldiqlarining sifatli, 
miqdoriy tarkibi va ket- 
ma-ketligi bilan aniqla- 
nadigan tuzilishdir

Proteinning
ikkilamchi

darajali
tuzilishi

Вторичная
структура

белка

The second
ary structure 
of a protein

polipeptid zanjirining 
alohida boMimlarining 
fazoviy oTashi (spiral 
shakl), bu zanjirdagi 
aminokislotalarning 
eng yaqin tartibida 
aniqlanadi

Proteinning
uchlamchi
tuzilishi

Третичная
структура

белка

The tertiary 
structure of 

a protein

polipeptid zanjirining 
ixcham tanaga — globu- 
laga fazoviy birikishi. 
Uchinchi tuzilmaning 
barqarorligi vodorod, 
disulfid, elektrostatik 
yoki ion aloqalari bilan 
ta’minlanadi
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Proteinning
to'rtlamchi

tuzilishi

Четвертич
ная

структура
белка

The quater
nary struc

ture of a 
protein

bu bir nechta poli- 
peptid zanjirlarining 
fazoviy joylashuvidir, 
ularning har biri o‘z 
boshlang‘ich, ikkilam- 
chi va uchlamchi tu- 
zilmalariga ega va ular 
birgalikda strukturaviy 
va funksional jihatdan 
bitta molekulyar shakl- 
lanishni anglatadi

Proteoglikan-
lar

Протеогли-
каны

Proteogly
cans

hayvon to‘qimalarida 
uglevod-protein tarkibiy 
qismlari, tarkibida ug- 
levod miqdori 95 foizni 
tashkil qiladi

Protrombin Протромбин Prothrombin odamlar va hayvonlar- 
ning qon plazmasidagi 
oqsil, glikoprotein, 
qon ivish tizimining 
tarkibiy qismi, qon 
laxtasi shakllanishi- 
ni rag‘batlantiruvchi 
trombin fermentining 
prekursori

Purin asoslari Пуриновые
основания

Purin adenin va guanin

Qayta tiklash 
jarayoni

Процесс
восстанов

ления

The reduc
tion process

bu atom yoki ion to- 
monidan elektronni qa- 
bul qilish jarayoni

Redoks
reaksiyasi

Редокс
реакция

Redox
reaction

elektronning bir atom- 
dan, molekula yoki ion- 
dan boshqasiga o‘tishi 
reaksiyasi

Retsipient Реципиент Recipient oluvchi, qabul qiluvchi
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Ribonuklein
kislotalar

Рибонукле
иновая
кислота

Ribonuclen-
sacid

tarkibida uglevod kom- 
ponentlaridan riboza, 
azot asoslaridan, ade
nin, guanin, sitozin, 
uratsil tutuvchi nuklein 
kislota turi. Oqsil sinte- 
zida ishtirok etadi

Renoturatsiya Ренотурация Renoturation bu denaturatsiya qilin- 
gan oqsilning dastlabki 
tuzilishini, xususiyat- 
larini va biologik faol- 
ligini tiklashning qayta 
tiklanadigan jarayoni

Replikatsiya Репликация Replication bir-birini to‘ldiruvchi 
tamoyilga muvofiq 
DNKning ikki baravar 
ko‘payishi

Ribosomal
RNK

Рибосомная
РНК

Ribosomal
RNA

ribosomalarning bir 
qismi bo‘lgan RNK — 
oqsil sintezining orga- 
nellalari

RNK РНК RNA ribonuklein kislotasi, 
ribonukleotid birliklari- 
dan tashkil topgan bio- 
polimer

RNK
polimeraza

РНК
полимераза

RNA
polymera

bu RNKni o‘zgar- 
tiradigan ferment. Pro- 
karyotlar RNK poli- 
merazasining bitta 
turiga, eukaryotlar 
esa uchtaga (rRNK, 
mRNA va tRNK sin- 
tezi uchun) ega

Sariqlik Желтуха Jaundice to‘qimalarda va qonda 
bilirubin to‘planishi 
tufayli terining va shil- 
liq pardalarning muzli 
rangi
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Sfingozin Сфингозин Sphingosine sfingolipidlarning tar- 
kibiga kiruvchi di- 
atomik to‘yinmagan 
aminokislota; pro- 
trombinni trombinga 
o‘tkazish ingibitori

Sferosomalar Сферосомы Spherosomes sitoplazmada erkin hol- 
da uchraydigan, lipid va 
oqsillardan tashkil top- 
gan donachalar

Sintetazalar Синтетазы Sintetara energiyani sarf bodishi 
bilan boradigan reak- 
siyalarni katalizlovchi 
fermentlar

Sitozin Цитозин Citizen nuklein kislotalar 
tarkibiga kiruvchi azot 
asosi

Sistein Цистеин Cystin tabiiy oqsillar tarkibida 
uchraydi va oltingugurt 
tutuvchi aminokislota, 
organizmini bar xil 
zaharli moddalardan 
saqlashda ahamiyati 
katta

Sitokininlar Цитоки-
нины

Cytokinin hujayra boMinishini 
boshqaruvchi hayvon 
gormoni, adeninning 
hosilasi. 0 ‘simliklar il- 
dizida hosil bo‘lib, yer 
ustki qismlariga ksilema 
orqali ko‘tariladi

Sitoplazma Цитоплазма Cytoplasm hujayraning mag‘zidan 
boshqa asosiy tarkibiy 
qismi. U hujayra 
mag‘zining nazoratida 
o‘sish va ko‘payish xu- 
susiyatiga ega
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Sitoxromlar Цитохром Ы Cytochroms tarkibida temir-por- 
firinlar tutuvchi oqsillar 
guruhi. Oksidlanish- 
qaytarilish jarayonlari- 
da ishtirok etadi

Siydik
kislotasi

Мочевая
кислота

Uric acid purin asoslari almashi- 
nuvining mahsuli, ji- 
garda va qisman ichak- 
da ksantinoksidaza 
ishtirokida sintezlanadi, 
siydik bilan chiqariladi

Soiak
kallikreini

Калликреин
слюны

Salivary
kallikrein

bu asosan arginin va 
lizin tomonidan ho
sil bo‘lgan oqsillardagi 
peptid aloqalarini gid- 
roliz qiladigan serin 
proteazi

So‘lak
mitsellari

Мицелий
слюны

Salivary
mycelium

erimaydigan kalsiy fos- 
for tuzlarini soxta eri- 
gan holatda ushlab tu- 
radigan kolloid hosilalar

Steroidlar Стероиды Steroids xolesterolning hosilalari 
bo‘lgan lipidlar guruhi- 
ga kiradigan moddalar 
sinfi

Slimulyatorlar Стимулятор Stimulators o‘sishni tezlashtiruvchi 
moddalar

Stoixiyo-
metriya

Стехиомет
рия

Stoichio
metry

kimyoviy qism bo'lib, 
u reaktivlar orasidagi 
massa yoki hajm mu- 
nosabatlarini ko‘rib 
chiqadi
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Sulfanilamid-
lar

Сульфани
ламиды

Sulfanil-
amides

antibakterial dorilar, 
PABA(PABK) tarkibiy 
analoglari bo‘lib, raqo- 
batdosh ravishda folat 
sintezini ingibitorlik 
qiladi

Sublimatsiya Сублимация Sublimation moddaning qattiq ho- 
latdan suyulmasdan 
turib, to‘g‘ridan to‘g‘ri 
gazsimon holatga o‘tishi

Substrat Субстрат Substrat mikroorganizm va hay- 
vonlar o‘sadigan ozuqali 
muhit, biokimyo fanida 
ferment ta’sir qiladigan 
modda

Superoksid-
dismutaza

Супероксид-
дисмутаза

Superoxide
dismutase

bu oksidoreduktaza 
sinfidagi antioksidant 
ferment bo‘lib, u su- 
peroksidning disoksid- 
lanishini, kislorod va 
vodorod peroksidiga 
reaksiyasini katalizlaydi

Supernatant Супернатант Supernatant cho‘kma ustidagi 
suyuqlik

Suspenziya Суспензия Suspension muallaq zarrachalar
Taurin Таурин Taurine sisteindan hosil boMgan 

aminokislota, qo‘shaloq 
safro kislotalari tarkibi- 
ga kiradi

Tauroxolik
kislota

Тауроголие- 
вая кислота

Taurocholic
acid

qo‘shaIoq safro kislota- 
si, yogdarni hazm qilish 
jarayonida ishtirok etadi

Termofillar Термофилы Termophill yuqori haroratli 
(+70®C) muhitda ya- 
shashga moslashgan or- 
ganizmlar
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Terminator Терминатор Terminator tamomlash, terminatsi- 
ya, ma’lum terminator 
kodonlar yordamida 
polipeptid zanjir sin- 
tezining tamomlanishi

Timin Тимин Temin DNK ning muhim azot 
asoslaridan biri

Tirozin Тирозин Tirozin oqsillar tarkibida 
uchraydigan halqali 
aminokislota

Toksinlar Токсины Tocsins tabiiy zaharlar
Transduksiya Трансдукция Transduction ko'chirish, joyni 

o‘zgartirish
Transkripsiya Транскрип

ция
Transcription ko‘chirib yozish. Irsiy 

axborotni DNK mole- 
kulasidan axborot RNK 
molekulasiga ko‘chirish

Translyatsiya Трансляция Translation irsiy axborotni i-RNK 
ning nukleotidli tuzi- 
lishidan oqsillarning 
aminokislotali tuzili- 
shiga ko‘chirib yozish 
jarayoni

I'ransferazalar Трансферазы Transpheraza bir birikmadan ikkin- 
chisiga bar xil kimyoviy 
gruppayoki radikallarni 
ko‘chirish reaksiyasini 
katalizlovchi fermentlar 
sinfi

Treonin Треонин Treonin deyarli barcha oqsillar 
tarkibiga kiruvchi zaru- 
riy aminokislota

Turgor Тургор Turgor tarang holat, hujayra 
protoplazmasining bo- 
simi ortishi bilan uning 
ustini taranglashishi
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Uglevodlar Углевод Carbongy-
drates

karbon suvlar

Uratsil Урацил Uratsil pirimidin azot asosi, 
RNK tarkibiga kiradi

Ureaza Уреаза Urease bu gidrolaza sinfining 
mutlaqo o‘ziga xos fer- 
menti bo‘lib, u karba- 
mid parchalanishini 
katalizlaydi

Vakuola Вакуола Vacuol
Vacuole

ular sitoplazmalarda- 
gi hujayra modda al- 
mashinuvining mahsuli 
bo‘lib, membrana bilan 
chegaralangan kovak 
bo‘shliq

Vegetatsiya
davri

Вегетацион
ный период

Period
vegetation

o‘simlik urug‘ini unib 
chiqishidan meva urug‘ 
hosil qilguncha davri

Vektor Вектор Vector qabul qiluvchi ge- 
nomi yoki plazmidaga 
ko‘chirilgan, DNKning 
ma’lum uzunlikdagi ke- 
masi

Vitaminlar Витамины Vitamins «vita» — hayot aininlari 
o‘z tarkibida inson va 
hayvon organik uchun 
zarur organik birikma- 
lar

Xinin Хинин Hinin sun’iy olinadigan alko- 
loid

Xolin Холин Holien barcha tirik orga- 
nizmlar hujayralarida 
uchraydigan vitaminga 
o‘xashash modda, fos- 
folipidlar va atsetilxolin 
tarkibiga kiradi
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Xromoplastlar Хромо
пласты

Chloroplast rangli tanachalar

Xromopro-
teionlar

XpoMonpo-
ТСИОНЫ

H romapro- 
teins

rangli oqsillar, ami- 
nokislota va rangli 
birikmalardan tashkil 
topgan murakkab oqsil
lar
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