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عُوهُ بَه او   ن ى ف ادأ اءُ الأحُسأ م  َ الْأ سأ لَِلّه

يلًا اضغط هنا لشرحٍ أكثر تفص

http://allahsnames.net/allahnames/25.pdf


❑SourcesofROS inthecell
➢ Oxidases:

e- + O2

✓ Most oxidases produce H2O2 (peroxidase) Superoxide also

✓ Oxidases are confined to sites equipped with protective enzymes

➢ Oxygenases:

• Mono oxygenases (hydroxylases),they incorporate one Oxygen atom into the substrate while the 

other oxygen atom becomes reduced to water.
• Dioxygenases in the synthesis of prostaglandins, thromboxanes, leukotrienes, they 

incorporate complete molecular oxygen O2 into the substrate.
• Coenzyme Q in Respiratory chain
• Respiratory Burst ( during phagocytosis) O2 -, OH ● , NO, HOCl, H2O2
• Ionizing Radiation OH● By X-Ray or UV, etc…



❑Cytochrome P450 Mono-oxygenase
• Mixed function oxygenase

• Super family of structurally related enzymes

R-H + O2 + NADPH +H+ R-OH + H2O + NADP+

➢ Cytochrome P450 is found in 2 systems:

I. Mitochondrial system:

✓ Used for Synthesis by hydroxylation of steroids, cholesterol , bile acids, active form of Vit. D

II. Microsomal system

✓ Detoxification of foreign compounds

✓ Activation or inactivation of Drugs

✓ Solublization to facilitate excretion in urine or feces



Accidental release
of free radical 
intermediates may 
occur

O2 + S + XH2 H2O + SOH + X

XH2: electron donor
S: substrate

❑ Cytochrome P450 
Mono-oxygenase

The substrate and 
NADPH is oxidized, O2 
is reduced to water.
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❑ Generation of O  – by the 

respiratory chain

Accidental non-
specific interaction

Major source of free 
radicals

Binuclear center 
prevents release of 
free O2 radicals.

➢ Ubiquinone is also considered a source for ROS



Rapid consumption of
O2 that accompanies
superoxide formation

Hypochlorous acid

Heme containing

H2O2 can 

also be 

reduced to 

water by 

catalase or 
glutathione 

peroxidase

Phagocytosis is 
the oxygen- 
dependent 
pathway of 
microbial killing 
by phagocytes.



❑ The respiratory burst in phagocytes

• Respiratory burst is the rapid consumption of O2 that accompanies superoxide 
formation.

• Phagocytosis is the oxygen-dependent pathway of microbial killing by
phagocytes.

➢ The microbe must attach at specific phagocytic receptors (IgG receptors) on the cell 

surface and then be internalized or endocytosed into the inside forming phagosome, 
the latter fuses with the lysosomes giving phagolysosome. Now molecular oxygen O2 
will be reduced to superoxide, oxidizing NADPH into NADP+ by the activity of NADPH 
oxidase enzyme. Superoxide can be, spontaneously or by superoxide dismutase 

enzyme, converted into H202, both can act on the microbe. H202 Can be further 
converted into hydroxyl radical, oxidizing Fe+2 to Fe+3, or into hypochlorite by the 
activity of myeloperoxidase enzyme (heme-containing emzyme).



❑ NO andReactiveNitrogen OxygenSpecies
(RNOS)

• Nitric Oxide is the father molecule of RNOS.

• It is an endogenous gaseous signaling molecule that can diffuse
readily/passively, exerting its effect locally

• Essential for life and toxic
• It acts as a Neurotransmitter , and a vasodilator
• It reduces ↓Platelet aggregation
• At high concentration combines with O2●- or O2 to form

RNOS
• RNOS are involved in neurodegenerative diseases (like 

Parkinson’s, Alzheimer's) and inflammatory diseases



❑ NO Synthesis

NO Synthase

➢ It is done by the enzyme NO Synthase, which 

has three isoforms:
I. nNOS, found in neural cells 
II. eNOS, found in endothelial cells

✓ Both are constitutive, meaning that they are always 

expressed and synthesized without the need for a stimuli

III. iNOS, which is inducible, meaning its synthesis can be 

activated by stimulants like infection in  Ca+2 independent 
manner.

➢ Induction of transcription in many cells 
of immune system➔↑↑ NO ➔ RNOS 
to kill invading bacteria

Coenzymes are MN, FAD, heme
and tetrahydrobiopterin



❑ Action of NO on vascular endothelium

smooth muscle

Protein Kinase G

Phosphorylation of Ca2+ channels

↓↓Ca2+ entry into smooth 
muscle cells and causes muscle relaxation and 
lowers blood pressure

Synthesis by endothelia cells

NO

GTP +  cGMP

+

GMP
Guanylyl cyclase

• NO diffuses into the smooth 
muscle activating guanylyl 
cyclase producing cGMP 

from GTP, cGMP activates 
protein kinase G, which in 

turn phosphorylates Ca+2 
channels ,inhibiting their 
entry into smooth myocytes  

inducing relaxation.



Hypochlorous acid

Induced by
bacteria products

Activated cells like
macrophages

❑ NO role during bacterial infections

NO is synthesized by 
iNOS, which diffuses 
through phagolysosomal 

membrane reacting with 
superoxide to produce 

RNOS (ONOO-) which 
furthermore aids in 
bacterial killing.



❑Test your knowledge:







Answers:

1.C

2. D

3. D

4. D

5. C

6. D

7. C

8. D/C

9. D

10. A

11.A

12.D

13.C

14. D



:رسالة من الفريق العلمي

ن أحاديثَ إ: الذي قِّيلَ فيه-يُبي ِّنُ النبيُّ صلَّى اللهُ عليه وسلَّمَ في هذا الحديثِّ الجليلِّ  ، ومِّ نَّه رُبُعُ الإسلًمِّ

ماعُ آدابِّ الخيرِّ  عَ عنها جِّ ن الا يَتحقَّقُ الإيمانُ الكامِلأنَّه -أربعةٍ تتَفرَّ والنفيُ هنا لا -لمُسلِّمينَ لأحدٍ مِّ

، وإنَّما  بَّ لأخيهِّ ما يُحِّ -نفْيُ الكَمالِّ يقُصَدُ به نفْيُ أصلِّ الإيمانِّ اعاتِّ وأنواعِّ حتَّى يحُِّ
ن الطَّ ه مِّ بُّ لنفْسِّ

ه، فإنْ رَأى في أخيه الم ينِّ والدُّنيا، ويكَرَهَ له ما يَكرَهُ لنفْسِّ ينِّه، الخَيراتِّ في الد ِّ مِّ نَقْصاا في دِّ اجتهَدَ سلِّ

ا في إصلاحِه دَه وأعانَه، وإنْ رأىَ فيه خيرا يادةِّ منه؛ فلً يكسدَّ ونُ المؤمنُ مُؤمناا على الثباتِّ عليه والز ِّ

ه، وهذا إنَّما  درِ يأَتي مِن كَمالِ سلَامةِ حقًّا حتَّى يرَضَى للنَّاسِّ ما يرَضاهُ لنفْسِّ ش ِّ  الصَّ ل ِّ والغِّ ن الغِّ مِّ

؛ فإنَّ الحسَدَ يقَتضي أنْ يَكرَهَ الحاسدُ أن يفَُوقهَ أحدٌ في خَيرٍ، أو يُ  بُّ أنْ والحسَدِّ ساويهَ فيه؛ لأنَّه يحُِّ

دَ بها عنهْم،  وهو أنْ يشَرَكَه المؤمنون ،والإيمانُ يَقْتضي خِلافَ ذلكيَمتازَ على النَّاسِّ بفضَائلِّه، ويَنفرِّ

ن الخَيرِّ  .كلُّهم فيما أعطاهُ اللهُ مِّ



Corrections from previous versions:

For any feedback, scan the code or click on it.

Versions Slide # and Place of Error Before Correction After Correction

V0 → V1

V1 → V2

https://docs.google.com/forms/d/e/1FAIpQLSfkuUNprJGp518dsj5eDvMj2yp1dVXf_gnqntIjAb-TJNP3nA/viewform

	Slide 1
	Slide 2: وَلِلَّهِ الْأَسْمَاءُ الْحُسْنَى فَادْعُوهُ بِهَا
	Slide 3: Sources of ROS in the cell
	Slide 4: Cytochrome P450 Mono-oxygenase
	Slide 5: Cytochrome P450 Mono-oxygenase
	Slide 6: Generation of O  – by the respiratory chain
	Slide 7: Rapid consumption of
	Slide 8: The respiratory burst in phagocytes
	Slide 9: NO and Reactive Nitrogen Oxygen Species (RNOS)
	Slide 10: NO Synthesis
	Slide 11: Action of NO on vascular endothelium
	Slide 12: NO role during bacterial infections
	Slide 13: Test your knowledge:
	Slide 14
	Slide 15
	Slide 16: Answers:
	Slide 17
	Slide 18

