
Cellular Respiration: GLYCOLYSIS
• The best example of this pathway is glucose breakdown.The

process itself is a series of chemical reactions.

-: من التحولات الكيميائية انواعثلاث  توجددفي تفاعلات التحلل السكري المتعاقبة •

- ADP ال الى ATP.  باٌروفٌت الى للكلوكوز الكاربونًتكسٌر الهٌكل  -1•

 اثناءبواسطة المركبات العالٌة الطالة المتكونة  ADP الىATPفسفرة  -2

التحلل السكري 

NADHلتكوٌن  NADالىنمل اٌون الهٌدروجٌن  -3   

Glucose



: مصٌر الكلوكوز فً الدم
.  ٌتم نمله بواسطة الدم إلى الأنسجة المختلفة فً الجسم  -1- 

-: ٌتم استغلاله فً الأنسجة المختلفة بالطرق التالٌة  -2- 

اكسدة الكلوكوز لإنتاج الماء وثانً اوكسٌد الكربون والطالة عن طرٌك #  

.  كلاٌكولٌسس ودورة كرٌبس 

الراٌبوز : تحوٌل الكلوكوز إلى مكونات أخرى ذات أهمٌه باٌولوجٌة مثل#  

والدٌوكسً  رابٌوز لتصنٌع الأحماض النووٌة  و الفركتوزالذي  ٌدخل فً 

.  تكوٌن السائل المنوي

حمض الكلوكٌورونٌن فً الكبد وهو هام للتفاعلات التً ٌتم فٌها تحوٌل # 

.  المواد السامة إلى مواد غٌر سامة

. سكرٌات أمٌنٌه لصنع السكرٌات المخاطٌة#  

ٌتم تخزٌن الكلوكوز فً الكبد والعضلات على هٌئة :  التخزٌن   -3

وٌتم تخزٌنه فً الكبد .  جلاٌكوجٌن بواسطة عملٌة تسمى الكلاٌكوجٌنسٌس 

والنسٌج الشحمً على هٌئة دهون متعادلة عن طرٌك عملٌة تسمى لٌبوجنٌسس



Glycolysis Diagram
• Glycolysis occurs in the 

cytoplasm and does not 

require oxygen.

• Four ATP molecules are 

produced in glycolysis

– The first steps of the 

pathway consume two 

ATP molecules.

– The net gain is two 

ATP molecules.
4 – 2 = 2 ATP produced

Per glucose molecule (Net)



– After a series of steps, the 6-carbon glucose molecule 

is broken into two 3-carbon pyruvate molecules -

enter  in Krebs cycle.

– NAD+ carries electrons to the electron transport chain.

1 molecule of glucose

Produces:

2 ATP (net)

2 reduced NAD+

2 molecules of Pyruvate



Carbohydrate Metabolism



Glycolysis السلسلة الايضية لهدم سكر الجلوكوز 

Anaerobic respiration Aerobic respiration



What to Know About Glycolysis

• enzymes / 5 reaction types

– Kinases – add a phosphate group to intermediates, 

phosphate transfer

– Isomerases – rearranges the atoms in the intermediates

– Dehydrogenase – causes a redox reaction, electron ends 

up on FADH2 or NADH

– Dehydrations – removal of H2O

– Cleavage reaction – split glucose to 2 molecules 3C 



Glycolysis Pathway
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Glycolysis occurs in all human cells. Glycolysis is believed to be

among the oldest of all the biochemical pathways.
Aerobic: Glucose  Pyruvate

Anaerobic: Glucose  Lactate (or ethanol & acetic acid)

Glycolysis (10 reactions in 3 stages, all in cytoplasm)

1) Priming stage: D-Glucose + 2ATP   D-fructose 1,6-biphosphate + 2ADP 

+ 2H+

2) Splitting stage : D-Fructose 1,6-biphosphate  2 D-Glyceraldehyde 3-

phosphate

3) Oxidoreduction – Phosphorylation stage:

2 D-Glyceraldehyde 3-phosphate + 4ADP + 2Pi + 2H+  2Lactate + 4ATP

-----------------------------------------------------------------------------

Sum:
Glucose + 2ADP + 2Pi ----- 2 Lactate + 2ATP + 2H2O  (Anaerobic)

Glucose + 2ADP + 2Pi + 2NAD+ ---- 2 pyruvate + 2ATP + 2NADH + 2H+ + 2H O 
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1) Priming Stage
• Glucose (and other hexoses) are

phosphorylated immediately

upon entry into the cell.

Phosphorylation prevents

transport of glucose out of the

cell

• The major enzyme for

phosphorylating glucose in liver

is glucokinase.

• Steps catalyzed by hexokinase
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2) Splitting Stage
• The reaction catalysed by aldolase.

• Although the cleavage of F1,6BP,

rapid removal of the product drives

the reaction forward.

• Of the two products of the aldolase

reaction, only GAP (or G3P) serves

as a substrate for the next reaction

in glycolysis.

• To prevent the loss of the other

three-carbon unit, triose phosphate

isomerase catalyses the

interconversion of DHAP & G3P.

Because of this reaction, the original

molecule of glucose has now been

converted to two molecules of G3P.
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3) Oxidoreduction –
Phosphorylation Stage
• G-3-P dehydrogenase, each

subunit contains 1 binding site for

G3P & another for NAD+ (NAD+ is

permanently bound to the

enzyme).

• G3P 1,3-BPG 3PG and PEP

 Pyruvate are examples of”

phosphorylation.

• PEP  Pyruvate is an

“irreversible reaction” due to free

energy loss.



علاقة الميتوكوندريا بإنتاج الطاقة
الخلٌة  سٌتوبلازم فى الاٌضٌةتتحلل المواد 

جلوكوز الى

Glycolysisطرٌكعن الجلوكوز  ٌتحلل 

 

•Pyruvic acid +8 molecules 

(ATP)

molecules as NADH (4)ٌستهلن جزٌئان 

ٌمر  المٌتوكوندرٌا الىمن الدخول  البٌروفٌنٌتمكن حمض  لكى

:بخطوات تحضٌرٌة تشمل

1.  Oxidation اكسدته 

2. reduction of NAD+ to NADH

3. decarboxylation in presence of Co-enzyme A 

and pyruvate dehydrogenase to produce 

Acetyl Co-enzyme A  المٌتوكوندرٌاٌمر عبر غشاء     



Glycolysis can lead to 

further energy 

producing pathways. 

-Krebs cycle and 

cellular respiration 

(aerobic)

-Fermentation 

(anaerobic)



THE KREBS CYCLE
• The Krebs cycle, the citric acid cycle or Tri-

Carboxylic Acid cycle (TCA).

• It is aerobic catabolic pathway seen in aerobic 

cellular respiration.

• Pyruvate is further metabolized in this process.

• Pyruvate is oxidized to reduce NAD+ and modified 
with coenzyme A to produce Acetyl-CoA complex.


