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 

n 2n n ≥   

 

 

 

 

CHO

C

CH2OH

OHH

D-Glyceraldehyde

C O

CH2OH

CH2OH
DiHydroxyAcetone (DHA)
(Cétose)(Aldose)
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n

 

(CHO

 

 

 

CHO

C OHH

COH

C

H

OHH

CH2OH

D-Aldopentose

 ࠦၮ࣠ዙಣಝޢ߄ᐱᏬኆቱଛଓا 

ࠦၮ࣠ዙಣಝ ࠦࡓࠒ࣠ل اࡩ࣐࢖ߙޢᚻاࡩ 
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2

C O( )

CH2OH

C O

COH

C

H

OHH

CH2OH

D-Ketopentose

 مجموعة الكحول الطرفية الأولى 

 مجموعة الكيتون

 مجموعة الكحول الطرفية الثانية 



 

 7



 

 8
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 
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L´amidon 

Amylase

Glycogéne :
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 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 

 20



 

 21

2AA= dipeptide , 3AA= tripeptide ………..etc 

Oligopeptide=2 – 10 AA , Polypeptide = 10 < n< 100 AA , Proteine > 100 AA
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 

GlycoproteinesLipoproteines

PhosphoproteinesMetalloproteines 

Chromoproteines Nucléoproteines
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 

 

436

1224

n 2n 2 
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n 2n-x 2 
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 

                                                  E + A + B + ………  E + C + D + …….. 

 

                                           

E + S                 ES             E + P                            

   

S= Substra , P= produit 
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 

 

 

 

 

 

 
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1 2 1 

1

Beri-Beri
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2

FAD (Flavine Adenine Dinucleotide )

3

( Nicotinamide Adenine 

Dinucleotide)   

 (Nicotinamide Adenine Dinucleotide Diphosphate)

5  
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6

Pyridoxal Phosphate (PLP)Pyridoxamine Phoshate 

(PMP)

8

9

(CHO , 

CH= , CH2 ,CH3) 

3

   

12

12
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1 2
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Neuroendocrinologie .  

 

 

 

 

 

 

 
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 Polypeptide hormones

Hypothalamic Hypophysiotrophic Hormones  

(HHH)

TRH – LHRH – PRH – GHRH 

 Stéroïde hormones
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                 Tyrosine                                 L- Dopamine                                Dopamine 
Tyrosine                      L- Dopamine  Dopamine     Adrénaline 
                  Hydroxylase                               Decarboxylase                             β- Hyroxylase 
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∆



 

 39

∆B )A

∆ B A

 ∆)   ( GB < GA  

 ∆)   ( GB > GA 

∆ 0

∆

pH .  

A + B  C + D  

∆G = ∆G0 + RT
[B] [A]

[D] [C]
Ln  

G0Δ  :  

R   : 

T : 

Ln : 

 ∆G=0     و
[B] [A]

[D] [C]  Keq=

Keq

∆G0 = - RT LnKeq ∆G0 =-2,3RTlogKeq Keq=10-∆G0∕2,3RT 

0

-3

∆G0 =-1,36 Keqlog  Keq=10-∆G0∕1,36 
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∆ 0

4 

2 

0

-2 

-4 

∆ 0

  

∆
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Succinyl-CoA + H2O  Succinate + CoA   (∆G0
1=-37,4KJ/mol)  

 

                  GDP + Pi GTP+H20                 (∆G0
2=+34KJ/mol)  

  
 Succinyl-CoA + GDP+Pi  Succinate + CoA + GTP + H2O (∆G0=-3,4KJ/mol)   
 

GDP(guanosine diphosphate) , GTP(guanosine triphosphate) 
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ATP

ADPPEP(phosphoénolpyruvate)

1,3DPG (diphosphoglycerate) 

PC(phosphate créatine)

AcetylCoA

ATP
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GDP, GTP , ADP, ATP

UDP-glucoseppi

1,3DPG

PEP

Acetyl CoASuccinyl CoA

NADHNADPH

S-Adenosyl Methionine 

(SAM)  
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ATP

B )A

 (∆G0=4,08Kcal/mol)

-∆G0∕2,3RT -∆G0∕1,36 -4,08∕1,36 -3 

[A]

[B]

1000

1

∆ 0

Phosphoenolpyruvate (PEP) 

1,3-Diphosphoglycerate (1,3-DPG) 

Phosphocréatine (PC) 

Pyrophosphate 

Phospho-arginine 

ATP (AMP+PPi) 

Acetyl A 

ATP (ADP+PPi) 

Glucose,1-phosphate 

Glucose,6-phosphate 

Glycerol,3-phosphate 

-62 

-49 

-43 

-33 

-32 

-32 

-32 

-30 

-21 

-14 

-9 
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ATP

 A   B (∆G0=4,08Kcal/mol) …………………………………(1) 

ATP ADP + Pi (∆G0= -7,3Kcal/mol) ……………………….(2) 

A+ATP B+ADP+Pi  (∆G0= -3,22Kcal/mol)…………………(3) 

 

Keq=10-∆G0∕2,3RT  =10-(-3,22) ∕1,36 =102,36= 233,15 

Keq = 
[A][ATP]

i][B][ADP][P   
[A]

[B]

[ADP][Pi]

[ATP] ×Keq= 
[ADP][Pi]

[ATP]  × 233,15 

/
[ADP][Pi]

[ATP] =500  
[A]

[B] × 233,15 = 116575 
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Co2

ATP

NAD+ NADP+

ATP

NADPH

2 

O2 

H2O 
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 ܻ࣍ߘࠦ

ADP+Pi ATP 
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(Co2 ,H2O , 

NH3…) 
 

ADP+Pi 

NAD+ 

NADP+ 

FAD 

 

ATP 

NADH 

NADPH 

FADH
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2000

ATP
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                                Glucose 
                                ATP 
                                 ADP 
                                  G-6-P  
 

             Fructose-6-P 
                                ATP 
                             ADP 
                                 F1,6DP 
 

                                                 DHAP 

 
                  GA-3-PGA-3-P    
                       NAD+                                                                           NAD+ 

                 NADH+H+                                                NADH+H+ 

                           1,3DPG        1,3DPG          
                         ADP                         ADP 

                          ATP                                                     ATP 
 

                               3PG           3PG 
 
                               2PG           2PG 
 
                               PEP            PEP 
                                    ADP                           ADP 
                                   ATP                           ATP 

                            2 Pyruvate 
  في الظروف الهوائية           في الظروف  اللاهوائيـــــــــــــة            

 
 
2 Lactate                       2 Ethanol                    2 Acetyl-CoA 

  التخمر الكحولي                  التخمر اللبني                                الأكسدة الهوائية       
  )حلقة كريبس(        

 :محصلة عملية التحلل السكري  -

رحل
الم

ــــــــــ
ــــــــــ

لأول
ة ا

ــــــــــ
ــــــــــ

ى
 

رحل
الم

ــــــــــ
ــــــــــ

ة 
ــــــة

ــــــــــ
ــــــــــ

يـــــــــ
ـــــان

الثـــ
 



 

 56

Glucose + 2NAD+ + 2ADP + 2Pi 2 Pyruvate+ 2NADH + 2ATP 
+2H++H2O 
∆G0= -73,9 KJ/mol 

- 
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- 

 

- 

- 

- 

 

 

 

- 

- +

2

- 

Acetyl-CoA + 3NAD+ + FAD + GDP + Pi + 2H2O   2CO2 + 3NADH + 3H+ 
+ FADH2 + GTP + COA-SH 
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+
2

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Aérobiose : 02 ATP (gly) + 10 NADH,H+ (gly+CK) + 02 FADH2 (CK) 
+ 02 GTP (CK) = 38 ATP 
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H2O 

NADH+H+ 

NAD+ 
 

CO – COOH 
CH2 – COOH 

Oxaloacetate 
 

             CH2 – COOH 
             CH – COOH 
    HO - CH – COOH 

Isocitrate 

CH2 – COOH 
CH2 
CO – COOH  

Kétoglutarate 

CH2 – COOH 
CH2 
CO ~ S – CoA 

Succinyl coA 
 

CH2 – COOH 
CH2  – COOH 

Succinate 

CH – COOH 
CH  – COOH 

Fumarate 
 

HO – CH – COOH 
          CH2  – COOH 

Malate 

CO2 

CoA- SH 

CO2 

CoA- SH 

FAD 

FADH2 

NAD+ 
 
NADH+H+ 

NAD+ 
 

NADH+H+ 

GDP+Pi 

GTP 

8 

7 

6 

5 4 

3 

2 

Cycle de Krebs 

1 

             CH2 – COOH 
   HO – C – COOH 
             CH2 – COOH 

Citrate 

CH3 – CO- SCoA 

CoA- SH 

COOH 
C=O 
CH3 
 

CoA- SH 

CO2 

NAD+ 
 
NADH+H+ 

Ac pyruvique 

Acétyl coA 
 

H2O 
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R-COOH + CoA-SH + ATP                                     R-CO-S-CoA + AMP + PPi + H2O 
Acétyl CoA Synthétase 

 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

  
  

                                                                                             
 الجليسيرول                                                                                             

خلية 
 دهنية

  تحرير الأحماض الدهنية
Les acides gras التحلل السكري  

 الإنتقال عبر الدم

 الوصول إلى الخلاʮ وبدأ عملية تنشيط الحمض الأميني على مستوى السيتوبلازم

 Carnitineالدخول إلى الميتوكوندرʮ عن طريق الناقل المتخصص الكارنتين 

  الخضوع لعملية الأكسدة المنتجة للطاقة

وࢢಛಗܻ࣠ ݹၒল࣠ ࡁޢߦޢࠦ ༨ဈ࢖मअ اዙ዇ଛଓܻض اኆቱࠧެޢࠦ ࡷࡼ اൎ൉உैݹܻ اࡩࣃࠒࡺޢࠦ و୹୪اၰࡣ إ୓คߥಛಗܻܻ ࠁཀྵདྷ  06: ࢸ༧ဈ ᇯᇍ࣐ޢ࣐࣯ رߘࡴ 

ݹܻ ࡁਔৼ࣠࣠ر  إፑ፟ اଐଌޢޯ

إشارة هرمونية   
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β

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 βالأكسدة  

  

  حلقة كريبس

NADH , FADH2 

  السلسلة التنفسية

08 Acétyl-CoA 
  

 ፟ፑوଛଓا ቿቷၰ࢖ଐଌا                                                  ࠦ୆คܻاࡩ޲ ቿቷၰ࢖ଐଌا  

 اଐଌ࢖ቿቷၰ اࡩ޲ܻࡩ޲ࠦ

཯ཏࠧد ࢛ዙ዇  
 ) ࢛ዙ዇ޢ࠯ჴޢଐଌܻީاࡩ( 
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