


•

• The importance of gluconeogenesis as an 
important pathway for glucose production. 

•  The main reactions of gluconeogenesis. 

•  The rate-limiting enzymes of gluconeogenesis. 

• Gluconeogenesis is an energy-consuming, 
anabolic pathway. 

 



•  

o  Liver (mainly) and Kidneys . (prolonged fasting) 

•

o  Both mitochondria and Cytosol. 

•

o   Exception: Glycerol, only cytosol. 

  Gluconeogenic substrates : 

  Glycerol. 

  Lactate and Pyruvate. 

  Glucogenic amino acids. 

 

o Gluconeogenesis : production of glucose from non-
carbohydrates sources  
 
 

 

 



•  
•

•

نقىم بخحىيل اللاكخيك ( 1
( عكسي)إلً البيسوفيج 

وبوا أننا لا نسخطيع , 
ححىيل البيسوفيج بسبب 

إنصين البيسوفيج كاينص 
الغيس عكسي إذاً نخبع 

طسيقت إخسي بوساعدة 
 .   2و  1إنصين 

 
كل الخفاعلاث ححدد *

في السيبخىبلاشم ها عدا 
إلً     pyruvateححىيل  

oxaloacetate  . 

حخن العولياث الوخبقيت ( 2
بسهىلت بوساعدة 
الانصيواث العكسيت 

 (  هىضحت بالصىزة)
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 .الىادرة 4اللون الاحمز يشيز للاوشيمات الـ*



 

1. Carboxylation of pyruvate. 

2. Transport of OAA. 

3. Dephosphorylation of F 1,6-P. 

4. Dephosphorylation of G-6-P. 

 

•

 
Glycerol                       Glycerol 3-phosphate 

 

 

 

                                                                                                                             

*GK 

ATP ADP 

Glycerol 3-phosphate  
dehydrogenase 
 

NAD+ 

NADH 

Dihydroxyacetone phosphate 
 

glucose 
*GK: Glycerol kinase only in liver & 
kidneys 
 



o  

•

•

Glu, Gln 

Met ,Val Phe ,Tyr 

Asp ,Asn 

• Glu , Gln               α-ketoglutarate 
• Met , Val              Succinyl CoA 
• Phe , Tyr             Furmarate 
• Asp , Asm               oxaloacetate 



•  

Phe ,Tyr 
Met ,Val 

Glu, Gln 
Asp ,Asn 

Pyruvate 
 Amino 
acids 

Lactate 

Gly, Ala 

• Gly , Ala              Pyruvate 

• This step happens 
just before Krebs 
cycle. 



 
• Glucose in the 

muscle is converted into  
lactate because of Erythrocyte  
exercising muscle 

• Lactate       وبعدها تطلع العضلات  

للدم وتاخذة الكبد وتحوله الى جلوكوس عه طزيق عمليه 

Gluconeogenesis 

وتطلعه للدم وتاخذة العضلات وهكذااااا  وهرااا هن  
كسم أخلاق 

 الكبد 
 



•  
• Fasting : 
    Acetyl CoA 
 
• (FAO) : 
   OAA 
(Gluconeogensis) 

Pyruvate carboxylase + PEP-CK = Pyruvate kinase 

• FAO (fatty 
acid 
oxidization
) 

• OAA 
(oxaloacet
ateacid) 



•     Pyruvate                                      oxaloacetate.  

• Oxaloacetate                                 Malate 

Pyruvate caroxylase 

Malate dehydrogenase 

In 
Mitochondria 

• Malate                                                         Oxaloacetate 
• Oxaloacetate                           Phosphoenolpyurvate 

Malate dehydrogenase 

PEP caroxykinase 

In Cytosol 



•  

Fructose 1,6-bisphosphatase = PFK-1 

It is mean > 
This is 

reverse by 

This is inhibition 
for 

gluconeogenesis 



•  

Glucose 6-phosphatase = Glucokinase 



•  

• Six High-Energy  
Phosphate Bonds 
From Pyruvate to 
Glucose.  

•

 

احتاج  عشان اصىع واحد 

 pyruvate 2 )) جلوكوس مه

 :الى 

6 ATP 



•  

• Reciprocal control 

 Gluconeogenesis & Glycolysis  

• Allosteric 

    Acetyl CoA (Pyruvate carboxylase) 

    AMP or     ATP 

    F 2,6-Bisphosphate 

•     Glucagon (   I/G ratio) 

Allosteric (   F 2,6-Bisphosphate) 

Induction (PEP-CK) 

F 1,6-bisphosphatase 
 

Insulin 
/glucagon 

لاسم واحد عالي 

 والثاوي واطي



•  

•  Gluconeogenesis: 

Synthesis of glucose from non carbohydrates 

 Anabolic  

 Energy-consuming 

•  4 Unique enzymes are required for  

reversal of the 3 irreversible reactions of glycolysis 

•  Both gluconeogenesis & glycolysis are 

reciprocally-regulated. 

 
 

GOOD LUCK 


