
 



 
 

 

 

  
     

  
  

   
                 

                    
     .  

                 
                      

                 .   
                  

                
                .  

  ) (              
         .  

   ) (   ) (            
                     

  .  
  

         







cAMP

cAMP

AcAMP

G

cAMP

G

DAGIP3

Ca2+IP3

CDAGCa2+

cGMP

cGMP

cGMP



ATP

ATP

PFK- 1

TCA

PDH

PDH

PDH



UDP

PEPCK

FBPase-1

G6Pase



NADPH

NADPH

NADPH

G6PD

NADPH

Galactosemia



N

O

ABO

G6P

A



VLDL

LDL

HDL

HDL

HDL

HDL

fatty acid synthase complex







BCAA

ATCA

BCAA

SSAM



(phenylketonuria) PKU

T3T4

T3T4

heme

heme

heme

IMP

IMP

UMP

UTPCTP



dTMP







 

 

 

 

 

 



 

 

 

 

 

 

 

ATPNADPH



 

ATP

NADHNADPH

TCA

Aacetyl CoACO2



 

exergonicendergonic

A

ATP

NADH


